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-1- ARYLSULPONYL BENZODIO%ANES USEFUL FOR MODULATING
THE 5-HT6 RECEPTOR, THE 5-HT2A RECEPTOR OR BOTH This
invention relates to substituted benzodioxane and benzoxazine
compounds, pharmaceutical compositiQRs containing them, use thereof
for the preparation of medicament and methods of preparation thereof
The actions of 5-hydro e (5-HT) as a major modulatory 5 neurotransmitter
in the brain are mediated through a number of receptor families tamed
ARPILERNTO BENPPROXAREEA USEHYS | BOR| FOIERE ST THB as6th © rRadswjivR
Tiew e -cfen HiET e ceptok NBRNA 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 ligands have been identified as potentially useful in the to

treatnTend oiestiardhs Wsotdernaurbas FRHMRAORT HSLARSzine compounds,

Huntington:s disease,. anxiety, depression, manic depression, psychgses,
R R e o o geion o
Piotichmment atis ansd¢dn hipowramticst togritfve memory), sleep

disorders, feeding disorders such as anorexia, bulimia and obesity, panic

attacKEhokaibisia ausaionyaeisi-hmesotiviadisarder (hHRkaftention
geficci} 15 %lg rder{@ D), with alé? drug abuse such as cocaine, =~
efhanor. nicotne and BenzBtiaze R3Eh ARSI Rf HHSoPins Srailiss termed

BB Gic eI TR SRR bt 5 S0 SHEG, et SN 2Byl gl Gevel of 5-
Hueh-campeunt ie Alsexpested 9he &L&?ﬂtﬂmﬁe H%%‘i‘@%“éeg,%r may play 2
soraer.

cirtain gastroi testinzﬁl (GI) disorders such as functional ’Bowel d
e EBARIRHTRER! Of cPpaRhRIEH: PRSI Rieprdpoodlppgticular, 5-
HEZQQO Sse'ﬂeéﬂ@ez J:ﬂélliﬂ@H'Z@ saieaiv@ihmﬁk ﬂhvé&@ef-img 68lag é‘iﬁ}lyuseﬁﬁm the
-327, A.J. Slei t.al. Neurotransmissjon, 1995, 11, 1.5, and A.j. ..
B e S oS X, A IO 3 s SRR S seas
-MM@H%WG@WM@M%MMMWMW

| %&@%@%@Wﬁg@mw@%@smg@mmﬁg& of cognitive

receptor, the 5- 25 HT2A receptor, or, both. In a first aspect, there is .
B’r%@f&%’é’ E%Fﬁp%fﬁré%f L T AR ersb 68 ARy g, bulimia and obesity, panic
#EIVERRODER R0 AefriiRPerbREIT MsSrdB2(ARDRD), attention deficit

disorder (ADD), withd:awal from drug abuse such as cocaine, ethanol, nicotine znd
benzodiazepines, schizophrenia, and also disorders associated with spinal trauma and/or
head injury such as hydrocephaius. Such compounds are also expecied to be of nse in the
treatment of certain gastrointestinal (GI) disorders such as functional bowe! disorder.
See for example, B.L. Roth et al., ]. Pharrnacol. Exp. Ther., 1994, 268, pages 1403-14120,
D.R. Sibley et al., Mol. Pharmacol., 1993, 43, 320-327, A.]. Sieight et al.,
Neurotransmission, 1995, 11, 1-5, and A. 7, Sleight et al., Sevotonin ID Research Alert,
1997, 2(3), 11558.

While some 5-HT6 and 5-HT2A modulators have been disclosed, thers continues
to be a need for compounds that are useful for modulating the 5-HT6 receptor, the 5-
HT2A receptor, or both.

In a first aspect, there is provided compounds of the formula I:
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or a pharmaceutically acceptable salt thereof, wherein: misfrom 0to3; 5 n
is from 1 to 3; pisfrom 0to3; Ar is optionally substituted aryl or optionally

wsunstitttetdeteroaryl; X is -0-, -S- or -NRn- wherein Ra is hydrogam®p2665/604479

Cl_6alkyl, Ci_6alkylcarbonyl or Ci_6 alkylsulfonyl; to R" and R2 each
independently is hydrogen, Ci.6allcyl, CI.%aIkoxy-C1.6aI cyl, or
hydroxy-Ct.6 alkyl; or one of R1 and R2 is h)é;rogn or C1.6 alkyl and the
other is C1_ 6aklcarbonyl, Gg_9 cycloalkyl, 1.64tlkyl, or a five- or
six-membered heteroaryl o\r}the refyl that-€Ostairs one or two
nitrogen; 15 or R1 and R2 t9§e Eq!etog which they are
attached may form a threfd- Egs &t memriberdd fimdithat optionally
contains.an additional hetercg l)em selected from N, 0 arig S; or R and R2
tg aet er WQQEH%‘% Eﬂi’gggceﬂn t%WQMQ%?fe attached may form a

guarﬁ m;lfljgroup, an amidinyl'group, a carbamyl group, or a urea group;
ety R3 is independently C1-6alkyl, hydroxy-C1.6alkyl or
C1.6alkoxyge ik Galkyvh t@8iwo of R3 together with the atoms to which they
are attached may form a C4.6 carbocyclic ring; or one of R3 together with
one of R1 ghtf gﬁ%r]«ﬁ e atoms to which they are attached may form a
five or six-npeimipered tinty; 25 R4 and R5 each independently is hydrogen

or Ct_6 alky; 4 LR r Wi Rz.QRd4he

atoms to whikl ey A A kAl Radhi b

or R4 and R5ito§ether eiadforivaauein BhisrBRershGaseeh br-@ldcarbonyl or
ich R6 is independently halo, C1.6 alkyl, halo-C,-6 alkyl,

LUV

hetero-C1.6 alkyl,_gyan, -SQ2Rb, -C(=0}-NR Rd, -SR",,-C(=0)-R’, where

each of Rb; aﬁﬂé%ﬁ&‘i &n *ﬁ%?%ﬁ%?f‘o&tﬂ%‘érk ezl qaliyl or
aieqrpmv@mmahods for pr_epa_ring the_ aforementioned comp_ounds. The
subject methods MaY CHRISE nASHAB A0 SRIPaE3EIRA A,

salkylcarbonyl, Cs cycloalkyl, aryl-Cy.¢ alkyl, or a five- or six-membered heteroaryl or

heterocyclyl that contains one or two nitrogens;

or R! and R* together with the nitrogen to which they are attached may form
a three- to seven- membered ring that optionally contains an additional heteroatom
selected from N, O and S;

or R and R? together with the nitrogen to which they are attached may form
a guanidinyl group, an amidinyl group, a carbamyl group, or a urea group;

each R? is independently C;_galkyl, hydroxy-C,.calkyl or Cy salkoxy-C;.alkyh

or two of R® together with the atoms to which they are attached may form a
Cy.g carbocyclic ring;

or one of R’ together with one of R' and R” and the atoms to which they are
attached may form a five or six-membered ring;

R* and R® each independently is hydrogen or Cy.¢alkyl;

or one of R* and R together with one of B! and R? and the atoms to which
they are attached may form a five or six-membered ring;

or R* and R® together may form =NR wherein R'is hydrogen or C;.¢alkyl;
and

each R®is independently halo, C,.5alkyl, halo-C, ¢ alkyl, hetero-C,.salkyl,
cyano, —SO,R?, ~C(=0)-NR°R?, -SR’, ~C(=0)-R°, where each of R®, R® and R% is
independently hydrogen or Cygalkyl.
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compound of the formulal c: Oi S (r) O"O O=S" 3(RE)OR3clc; 5
wherein n, p, Ar, R3 and R6 areas defined herein, with an amine of
formula g. R'RZNH . g wherein R' and R2 are as defined herein, to form
a compound of formula Ind: o 1 Arc T'OR3R 10 (R la R id. The present
disclosure further provides compositions.gamprising, and uses of the
aforementioned compounds of the invention for the preparation of
medidadraentsaisefub et eatingdefprevanting: the aforemeantaséd

diseases. Thghdis losure provides stituted.quinglino mpounds, ..
%ggggg%?gg-l ggf‘?ﬁ%%éﬁ%%é#nse af#sg%%%e% xa%{s t%erapeﬁ?i% ageeﬁ%é,’rgﬁcamg ¢

wethodsdbptbploatsh deereof. In specific embodiments the invention

provides piperazinyl- substituted quinolinone gpmpounds and associated
pharmaceutical compositions@@éﬂ or—‘E’s\ing the same in the
treatment of central nervous; rfiseases and gastrointestinal
tract disorders. 20 in a secon#¥spect, thé¥e is proyded a pharmaceutical
composition comgrisingqgan effective amount of the cdmpound. of the first
whpReie iR R dixiirendith arpRaAeRReLHEERE acceptable carrier. In a third
aspect. there igi auigeanhergsaafla gompound as defined above for the
25 preparation of a medicament for#e%?@g a central nervous system
disease state in a subjec wherein t iSéas® state is selected from
Faskehs ' sl Rézme abideflingtbatsigisease, anxiet depression, manic

epressi ' i obsessive compulsive disorders, mood
%éﬁ%ﬁrﬁ%@#@?ﬁ?ﬁ%ﬁ%@%dise%e, sleep disorders, feeding
disorders such as anorex 3a- \ql' 3, _ah fif panic attacks,
akathisia, attention deficit hyper@ y dis rge r{ADHD), attention deficit
disorder (ADD), withdrawal fl%’mﬁg ablusg,such %%cocaine,

[

The present disclosure further provides compositions comprising, and uses of the
aforementioned compounds.of the invention for the preparation of medicaments useful

for treating or preventing the aforementioned diseases.

The disclosure provides substituted quinolinone compounds, associated )

compositions, methods for use 2 therapeutic agents, and methods of preparation thereof.
In specific embodiments the invention provides piperazinyl- substituted quinolinone
compounds and associated pharmaceutical compositions, and methods for using the
same in the treatment of central nervous system (CNS) diseasss and gastrointestinal tract

disorders.

In a second aspect, there 1s provided a pharmaceutical composition comprising an

- effective amount of the compound of the first aspect in admixture with a pharmaceutically

acceptabie carrier.

in a third aspect, there is provided the use of a compound as defined above for the
preparation of a medicament for treating a central nervous system disease state in a subjec
wherein the disease state 1s selected from Parkinson's disease, Huntington's disease, anxiet
depression, manic depression, psychosis, epilepsy, obsessive compulsive disorders, mood

disorders, migraine, Alzheimer's disease, sleep disorders, feeding disorders such as anorex



. ethanol, nicotine and benzodiazepines, schizophrenia, spinal trauma and
hydrocephalus. In a fourth aspect, there is provided the use of a
compound as defined above for the preparation of a medicament for
treating a disorder of the gastroin}%st[nal tract in a subject, wherein the
disorder is selected from Functionaf bowel disorder and irritable bowel
syndrome. All patents and publications cited in this disclosure are
incorporated herein by reference in their entirety. Unless otherwise
stated, the following terms used in this Application, including the

buspseificatiorcaind plaimsithdie thaldefinitionsigivéaibaldypdtariustbéisorder

tha used .in.the ification. and th ended claims, the .
At SR NG R S AR TE E GE S cocatne
etleonienicsiaaelydidtenesdithernise sthigopisthiefersitd anonpoubicdythatephalus.
enhances the activity of another compound or receptor site. "Alky "
means the monovalent linear or branched saturated hydrocarbon moiety,
_consisting solehyiofctaiisoniapchhigtirbernatarhs, coavingfdom d@rietd above for the
prdffEAR SAOM ARV R A0OR(0R 10 Fi T PR RIARAE Bnal AP subject,
yl" refers to an alkyl group or moiety of one to Six carbon atoms, T.e.
whereitoBalkydo Exam plescoidaliky: groupsrinchude;  Blitarenotdimiteg tobowel syndrome.
methyl, ethyl, propyl, isopropyl, isobutyl, sec-butyl, tert-butyl, pentyl,
n-hexyl, octyl, dodecyl, and the like. "Alkylene" means a linear saturated
- divaBpaterdscent pohliadionk afted énithéd Bdashrrmatimepiordpsddenad by

reé%ﬂ@%%ﬂﬁ%@drocarbon radical of three to six carbon atoms, e.g.,
methylene, ethylene, 2,2-dimethylethylene, propylene, 2-methylpropylene,

butylene, pentylene, and the like. "Alkenylene” means a linear unsaturated

divﬁ&%ﬁgﬁﬁz‘&ﬁﬁéﬁ itgff éﬁ%\?&% SRS ARSI 5 S BPUCE R Feguding the
spsafispaten alidatnnbyldrectibdafiriticat ghimidelionsiitaaiaobe iRoitdMat, as used
. -CH=CH- -dimethylethenvieng, propenyleng, ... .,
5 e A A RS
inglndardinalisietyys theemstharpnomt derstsidicrtssothekyismoiety as

defined herein. Examples of akoxy moieties include, but are not limited to,

methgryisEtineheys isepoppwyndrtidbentiectbribliconeleylanbaasempound or
recm(%ﬁrtgi%: the formula -R'-R", where R' is alkylene and R" is alkoxy as

5% ined herein. Exemplary alkoxyalkyl groups include, by way of example,

2- methoxyethyl, .

3- xyBFaps tae imawTalenidineay arlirarched saiusaietlyiaecarbon moiety,
competheaennyf cartthl A2 Rothexys hing; SRS WBERBYe to twelve carbon atoms.
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"Alkylcarbonyl" means a moiety of the formula -R'-R", where R' is oxo and

R"is 20 alkyl as defined herein. "Alkylsulfonyl” means a moiety of the
wiorresdaodR", where R' is -SO2- and R" is alkyl as defined hetgin:po0s/604479

"Alkylsulfonylalkyl" means a moiety of the formula R8-SO2-Rb-, where R’

is alkyl and Rb is alkylene as defined heéréin. Exemplary alkylsulfonylalkyl

groups include ay 25 gf example. 3-methanesulfonylpropyl .

oL K R SRR e o e -

Qeatinydaligamplea nb ik etqupr ircludbe e e Bodhiiniedrio, Ruifhaglogdib propyl,
%Qﬂmﬁs&%@gﬂ sebpippaliol bincludes ImiRMet Y HARBRRNYAnd the like.

1-aminopropyl, 2- aminopropyl, and the like. The amino moiety of
"amin@allcyl" may be substituted once qr 30 twice, with alkyl tq.provide .
iy TR PSR N Bt A SR S AR o ss

inchoiestomsnabinnthedspiumased divaliergdiygronacopl sadinaled fycenGix carbon
a0nel Q%Zﬁeﬁa%ﬂg? &Qﬁé&,ofﬁz&m%tﬁmﬁgeﬂMﬁ%EQ@rﬂgﬁlﬂgropyleme,

"13ialkylarninoalkyl" includes dimethylaminomethyl, dimethylaminoethyl,
GEenAREHBISS 9PN A 8%y 1-N-ethylaminoethyl, and the like. R N_R

NYN\R N R "Amidinyl" means a group of the formula: R or R wherein

each Rilkdependemiiyrs hiycragemauativgd ddvdlefin &gtdrereiboh radical of two to six

'ém@&%@i%mm&sr %-Eﬁwﬁs&%ﬁ:‘;ﬁ ;85 4efiNeMeo siv carbon

S AQNE R
herein and R is alkylene. "Amido"” means a roupa?g%O)-NlRR' wherein R
ARy egelShRIBNERdcRASThy dtegdimsthsthenyiengorrepersfensto a
QOompRKT dpahdiniishes i eaniaihe qet@nid HReanother compound
or receptor site. "Aryl" means a monovalent cyclic aromatic hydrocarbon

con oo AR AL NG oHIR RS SRR 1] B B BOHE o
idefined hemeinrefivamplarad dkosyrontmiesinpesiebut IR Ryt aprd-im, methoxy,

Qﬂgﬂ@mp@gb auk Rdenyl, pentalenyl, azulenyl, 15 oxydiphenyl,
biphenyl, methylenediphenyl, aminodiphenyl, diphenylsulfidyl,

diphenyi o liso i I ogioxa enRzafu I
benzoéﬁ%ﬁ%ﬁé%%%@%%‘%@gﬁﬁ?’@%ngox%z»??a%’r%i% AR e and R i
sErrop dehiarit/haseinz &gjgﬂgﬁagm)aﬂ}coxy 1 groups include, by way of example, 2-
methoxyethyl, 3-methoxypropyl, 1-methyl-2-methoxyethyl, 1-(2-methoxyethyl})-3-

methoxypropyl, and 1-(2-methoxyethyl)-3-methoxypropyl.

"Alkylcarbonyl” means a moiety of the formula -R'-R”, where R’ is ox0 and R” is
alkyl as defined herein.

"Alkylsulfonyl" means a moiety of the formula -R’—-R”, where R’ is -§0;- and R” is
alkyl as defined herein.

“Alkylsulfonylaliyl” means a moiety of the formula R*-80,~R"~, where R® is alkyl
and RP is alkylene as defined herein. Exemplary alkylsulfonylalkyl groups include, by way -
of example, 3-methanesuifonylpropyl, 2-methanesulfonylethyl, 2-methanesulfonylpropy,
and the like.

"Aminoalkyl" means a group -R-R' wherein R’ is amino and R is alkylene as defined
herein. "Aminoalkyl" includes aminomethyl, aminoethyl, I-aminopropyl, 2-
aminopropyl, and the like. The amino moiety of "aminoalkyl" may be substituted once or
twice with alkyl fo provide "alkylaminoalkyl" and "dialkylaminoalkyl” respectively.
"Alkylaminoalkyl" includes methylaminomethyl, methylaminoethyl, methylaminopropyl,
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benzopyrrolidinyl, benzomorpholinyl, methylenedioxyphenyl,
ethylenedioxyphenyl, and the like, including partially hydrogenated

e enaivasrthereof. 20 "Aryloxy” means a moiety of the formulac®Rea005/064470
wherein R is an aryl moiety as defined herein. "Arylallryl" and "Aralkyl",
which may be used interchangeably, mean & radical-Rtt where Re is an

iens o and Re 8 B alaun S lGiR MR B taminomethyl,
&Qe&mupm%@memwpemﬂpww—mmm%%m&ﬂ and the like.
arylalkyl. "Aralkoxy" means a moiety of the formula -OR, wherein R is an

aralkyl moiety as defined herein. WO 2005/105776 P&:T/EPZOC}@L@O4479

-6 R9 I NYO1R "Carbamyl means a group of th formula 10 re|

and Rb each independently is hydrogen or aI “G’ nealkyl” ns a
moietymmmwrmuhlsﬁ eRiywdicte Ritsalkylene a§ defined heref‘?ﬁ angtherein

ﬁ @é&[ 1?h1%¥8 alkyl” egg Icyc%rhe\@lent saturated

G ocyc c m0|ety ons of m Ic rings. Cycloalkyl can
optionally be substituted with one or maore substityents, wherein each

substithndigTiice MfaRng BRIBRG: Bmwemaii/ ihampidiamb atdinsHiherein and

moengaitadamino, or dialkylamino, unless otherwise specifically indicated.

7 A

Examples of cycloalkyl moieties include, but are not limited to,

CYCloPER YIRS RIS NAGCVSREf SUP KRR Ind eHh%nﬂy is

I|ke |nc partiallyun derivatives thereof. "Cycloalkylalkyl"

lof the formula -R-R" , Where R' is alkylene and R" is
cycIoaIkyI as defined herein. "Guanidinyl" as used herein means a group
of the fTammuganidRl fRfersltRE drFpRIhihubh disimih &' pRp@eenR tieacition of

SGREPISARG R RIER S SkY!

“AryP” means 2 monovalent 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 tc, optionally
substituted phenyi, naphthyl, phenanthryl, fluorenyl, indenyl, pentalenyl, azulenyl,
oxydiphenyl, biphenyl, methylenediphenyl, aminodiphenyl, diphenyisulfidyl,
diphenyisulfonyl, diphenylisopropylidenyl, benzodioxanyl, benzofuranyl, benzodioxylyl,
benzopyranyl, benzoxazinyl, benzoxazinonyl, benzopiperadinyl, benzopiperazinyl,
benzopyrrolidinyl, benzomorpholinyl, methylenedioxyphenyl, ethylenedioxyphenyl, and
the like, inciuding partially hydrogenated derivatives thereof,

“Aryloxy” means a moiety of the formula —OR, wherein R is an aryl moiety as
defined herein.

" Arylalkyl" and "Aralkyl", which may be used interchangeably, mean a radical-R°R”
where R® is an alkylene group and R is an aryl group as defined herein; e.g., phenylalkyls
such as benzyl, phenylethyl, 3-{3~-chlorophenyl)-2-methylpentyl, and the like are
examples of arylalkyl.

“Aralkoxy” means a moiety of the formula ~OR, wherein R is an aralkyl moiety as
defined herein.
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"Heteroalkyl" means an allcyl radical as defined herein wherein one, two
or three hydrogen atoms have been replaced with a substituent
windegiendemntly selected from the group consisting of =ORa, -NRpRzaien4470

-S(0)" Rd (where n is an integer from 0 tqg 2), with the understanding that

the point of attachment of the heteroalkylﬁrédical is through a 20 carbon

atom, wherein Ra is hydrogen, acyl, alkyl, cycloglkyl, or cycloalkylalkyl; Rb

and R are independently of each other hydrod%n, acyl, alkyl, cycloalkyl,

or cycloalkylalkyl; and when nis 0, Rd is hyd{‘?@ : @Ik)gr; cycloalkyl, or

cycloalicylalkyl, and when nis 1 or 2, Rd_is al yl,eg;cloalk | ) b

cycloaqi'<'1§}'iéarfé§73l',k 3}?&&6?&69}%?11 ,eréb%%lﬁiylamino, or dia@%ﬁ?fﬁ&g and R” each

Rappesdatdinie lepdnysiesindityiie, but are not limited to, 2-hydroxyethyl, 3

25 hydroxypropyl, 2-hydroxy-1-hydroxymethylethyl, 2,3-dihydroxypropyl, I-

hydro’@iﬁﬁ&'ﬁﬂ@hﬂeﬁiw%gw%%g Rty RURMhere R’ s alkylene as defined

2-hydroxy-I-methylpropyl, 2- arminoethyl, 3-aminopropyl,

éﬁﬁé’c%gﬁfdﬁﬂ@ﬁﬁll‘?%’iﬂ&uIfonylmethyl, WO 2005/105776

PCT/EP2005/004479 -7 aminosulfonylethyl, aminosulfonylpropyl,

methyiamlndéylfangime thylonowedaytossimasedfoapietiivlic moiety consisting of mono-
i . b e g -

gt fruents,

wiralnistrFb Aebsiyent Wﬁﬁ&m@rbﬁm}m&t@&thﬂ?éﬁem@ amino,

thedsangRRmbNe dRlkshaing, Gnikihdfewiseistatidny thdidhed. Examples of

attac nt_point.of {h teroaryl ical will be pn an aromatic ring. The
R R A S B A, T S5 ORGP Pl cygenty
ofdieberyhrsiicnbistips ind thicliktingindiog perited tanspuuntad donivatingss@iereof.
imidazolyl, oxazolyl, isoxazolyl, thiazolyl; isothiazolyl, oxadiazolyl,
(hiadlogolibaliyiaAiy ot dGRAOUTARaHHARN TR IWHERTR! s alkylene and
ranyl,. pyridyl, pyerolyl,. pyrazolyl, pyrimidyl, quinolinyl, isoquinolinyl,
gﬁﬁ%éﬁ%@%@ﬁ%@ﬁ%’b’%@ﬁ henzothiopyranyl, benzimidazolyl,
benzooxazolyl, benzooxadiazolyl, benzothiazolyl, benzothiadiazolyl,
benzo, 'giyi,nﬁawi%er&bmawneamam%amﬂ:fttfmwé%éalinyl, purinyl,
quinazolinyl, quinolizinyl, naphthyridinyl, pteridinyl, carbazolyl, azepinyl,
diazepinyl, acridinyl and the like, including partilly 15 hydrogenated
derivatives thereof. "Heteroaryloxy" r;ﬁns moiety of the formula -OR,

wherein R is a heteroaryl moiety as gefi giR. "Heteroarylallcyl" and
"Heteroaralkyl", which maybe used interghangeably, mean a
radical-RaRb where R8 is an alkylene grBup aff Rb is a heteroaryl group
as defined herein. 20 "heteroaralkoxy" means a moiety of the formula

“OR, wherain R #s ahglereaaliyl independently is hydrogen or alkyl.

"Heteroalkyl" means an alkyl radical as defined herein wherein one, two or three
hydrogen atoms have been replaced with 2 substituent independentiy selected from the
group consisting of ~OR?, -NR°RS, and —S(O),R® (where 1 is an integer from 0 to 2), with
the understanding that the point of attachment of the heteroalkyi radical is through 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 cycloalkylalkyl, and when nis 1 or 2, R
s alkyl, cycloalkyl, cycloalkylalkyl, amino, acylamine, monoalkylamine, or dialkylamine.
Representative examples include, but are not limited to, 2-hydroxyethyl, 3-
hydroxypropyl, 2-hydroxy-1-hydroxymethylethyl, 2,3-dihydroxypropyl, 1-
hydroxymethylethyl, 3-hydroxybutyl, 2,3~dibydroxybutyl, 2-hydroxy-1-methylpropyl, 2-

" aminoethyl, 3-aminopropyl, 2-methylsulfonylethyl, aminosulfonylmethyl,
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moiety as defined herein. The terms "halo" and "halogen”, which maybe
used interchangeably, refer to a substituent fluoro, chloro, bromo, or iodo.

WG eans alkyl as defined herein in which one or moredwy/gragesino4479

has been 25 replaced with same or different halogen. Exemplary
haloalkyls include -CH2CI, -CH2CF3, -CHZCCI3, perfluoroallcyl (e.g.,

-CE3 ike, "H . | %@r OR,

%vrwgr%ﬁlr;ﬁ%%? g"#ﬁ‘?&éﬂﬁéﬁ’%}?ﬁy"@ efil:lhegéﬂﬁu%%%g%ga%&e_s 0 gilkoxy

meiatesinetdniathyb methimaipasulnexgpybmeskibeddisropoxy, and

the like. 30 "Hydroxyalkyl" refers to a subset of heteroalkyl and refers in

partictidettacanyHlkybamaiehprsotaiinet bieydin thaicid sibsiil Rethyitonnédaving at
r more, nref : e I ' t

B e I S g2 from

Pow/ErbeosirinirEging FHomekyinedupvite fre serasre drgipbthe attachment

inGlvdsr ththacerparliraieditailhye mx i athidat2-Avdl ORYEBsteroaryl ring may be

-hydr ropyl, 3-hydroxyprqpyl,.1-(hydroxymethyl)-2-methylpropyl,
I DU L AR R TR S Sy cude,bat are
Aehiindbeg kohgdtmpaliyethlyseimt 2 Biditwriyb xopo ], 3sdxaiojrls shidzotyl,
ARSI 5 3O RIBN ISR OB SRS, e
gg%‘%%gﬁ}ﬁ? Whe(e%ﬁi %ﬁe%%%ﬁﬁ in atg%?tiigﬁg}ﬁH OF_N-;IJ_ yl an %ﬁiéﬂ’
frARThi @W@l&WMW&H%M@B%M@@W@WIM
%@Qﬁ@ﬁ@béﬂéb@@ﬂi@i@l@ﬁé@lﬁf ﬁ@ﬁaﬁﬁl@ﬁ&@rﬂiﬁ@@h iﬂDb?nzooxazolyL
ncorporatin two, .ar three. or fo tero s (chosen.fro .
e D Lo e AR Aer ) R el soindoi
susiiyiedaainpb ra i, pEXam pmEwzhbmogyuiglinosbirepbyridinyl,
g%ia{ﬁg?,%ﬁms@ﬁ%ze@m@im RefituissiRipardimd RSRERhe partially
omopiperazinyl, azepinyl, pyrrolidinyl, pyrazolidinyl, imidazolinyl,
Wﬁf%ﬁ&ﬁ@/lé‘ﬁﬁ’ﬁﬁﬁﬁ?ﬂ%ﬁ?ﬁgzinyl, pyrimidinyl, oxazolidinyl,
isoxazolidinyl, morpholinyl, thiazolidinyl, isothiazolidinyl, quinuchdinyl,
quinoffiidtetSaiybopin olirayls benaieticaizbly KothmadiazORdiwieykin R is a heteroaryl

g%;]%}[qgaggﬁ@ggﬂggg&zoazolylidinyl, dihydrofuryl, tetrahydrofuryl,
Ihydropyranyl, tetrahydropyranyl, thiamorpholinyl,

thiamgrpholinylsulfoxide,, thiamorphalinylsulfone, dinydroguinolinyl,

iy TR by HEGH BN - R PEE S RO T Sfpegably, mean
likdicHHAR Dwity Ryl am ebiybeaapronp- Bk R serbneRvdsyhetorgoyotigfaed herein.
defined 20 herein and R is alkylene.

“heteroaralkoxy” means a moiety of the formula —~OR, wherein R is a heteroaralkyl

moiety as defined herein.

The terms “halo” and “halogen”, which may be used interchangeably, refer to a
substituent fluoro, chlore, bromo, or ioda.

“Haloalkyl” means alkyl as defined herein in which one or more hydrogen has been
replaced with same or different halogen. Exemplary haloalkyls include —CH,Cl,
~CH,CEFs, ~CH2CCl;, perfluoroalky! (e.g., ~CFs), and the like.

“Haloalkoxy” means a moiety of the formula ~OR, wherein R is a haloalkyl moiety
as defined herein. Examples of alkoxy moieties include, but are not limited to, methoxy,
ethoxy, isopropoxy, and the like.

“Hydroxyalkyl” refers to a subset of heteroalkyl and refers in particular to an alkyl
moiety as defined herein that is substituted with one or more, preferably one, two or

three hydroxy groups, provided that the same carbon atom does not carry more than one



"Imidazolinyl" as used herein means a group of the formula: Ry wherein

R'is hydrogen or alkyl. Imidazolinyl groups may be optionally substituted
wasefinexifaerein. 25 "Imidazolinylalkyl" means a group -R-R whereindssi®1479

imidazolinyl as defind herein and R is alkylene. "Imidazolinylaminoalkyl"

means a group - R R -R" wherein R" is imfelazolinyl as defined herein, R'is

B AR S B P e B LR Uty
%‘y’dﬁﬁa@&momwmmnﬁdmmmmw ! rhlesedrorygrestyl) R-mietyipropyl,
d 1%%&&%@;@1‘@ wudiny 3-Whhy R Wﬁﬁwﬁﬁf@w 1-

¥ pgw idi Im0|etyof [)yrlmldlnylamlnoal

BTG Aok apdroxyraettyl)-

5 @ﬁym@wy@pyhoallcyl maybe optionally substituted with alkyl. 5
"Tetrahydropyrimidinyl” means 1,4,5,6-tetrahydropyrimidinyl, preferably

1,45, %&%@/&ggﬁxﬂ%ﬂ %l{éa%s}’ L, & (?I‘Si’%@ mé%%%g}gﬁl% ?é}lg%%'!'é%gngﬁtom is N,

defined herel etrahydropyrimi
Nﬁmtman%etmmﬁﬁw gigmigam an alkylene group.
"Tetrahydropyrimidinylaminoalkyl" means a group -R-R'-R" wherein R" is

tetrahy/HrepysineiginyheRiis aminovaaa Risratigyiensetf wastitingnbisty of three

| "tetrahyd d i " t
3R LRGP r?ﬁ%ﬂ?ﬁééﬂ??%‘%%p SR

10 @aagemme@éﬁmbnﬂyq betothersty) GREIRAY R enfionaliy cupRited @5 defreed herein.

HRSIGIEROFhAtER ﬁ%&e@@’lﬁ@ﬁtd@%'%%ﬂﬁﬂéﬂtﬁg ﬁlﬁﬁﬁ]ﬂ&sﬁ%sﬁtuted

e AL O i

sehidtpatblrideriendieitiyl wivhi divgliopfoidasisybtitpeniiiippaferabiyidinyior
t%’é’ T %(ﬁﬁyﬁ %ﬁ%@nﬁ%ﬁg cﬂ%y%%ﬁlgéhﬁy ai’ﬁl’x@lfﬂhmyl quinolinyl,

he eroa ro a O nltro anO hydro Oxy amino,
asgﬂam@léﬂ% ﬁ%zmépaﬁm pligemnkognzoazolylidinyl,
1; e Bh ey éhﬁg' K&ﬂgdﬂ?ﬁ?dﬂ)ﬁhﬁ?mﬂlq vlaHskblinyl,
IS an | m an
%ﬁ@%ﬁ@ pamoTr %%[feﬁya%%x QeS|

Gieihlpiiﬂsybl@lln)ds,lmyl tetrahydroquinolinyl, tetrahycinsoqumohnyi and the like.

U

1

"Heterocyclylallyl” means a group -R-R' wherein R’ is heterocyclyl as defined
20 herein and R is alkylene.

"Imidazolinyl" as used herein means a group of the formula:

wherein R is hydrogen or alkyl. Imidazolinyl groups may be optionally substituted
as defined herein.

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

"Imidazolinylamincalkyl" means a group -R-R'-R" wherein R" is imidazolinyl as
defined herein, R' is amino, and R is alkyiene. The amino moiety of
"imidazolinylaminoalkyl” may be optionally substituted with alkyl.
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phenyl or phenylalkyl), or -(CR'R")n CONRaRb (where n is an integer from
0to 5, R' and R" are independently hydrogen or alkyl, and Ra and Rb

wayesdndepepdently of each other, hydrogen, allcyl, cycloalkyl POT/EP2005/004479

cycloalkylalkyl, phenyl or phenylalkyl). 25 "Leaving group" means the
group with the meaning conventionally asSociated with it in synthetic

organjc chemjstry, i.e. tom or roup di ceable under substitutign

B T o s e S S KRR R gy

[pﬁﬁﬁdahl}?hﬂlngﬁdmdlhéhé% v aamyhen esdl B iadixylesachaspyrimidinyl moiety of
g%il}a é&g?‘ IORADR, HNSMEIDN s PETARRESHIANYEN Yne amino

t yoxy d thlenyl xy |halop

hosphlnoyloxy 30 optionally substituted
ngalilyman i aRp ke lv e oemkeaavHs alkyl

PCT/EP2005/004479 10 Modulator means a molecule that interacts
with H'Whymmm%méanm,mwm&mmiﬁnﬁgpnﬁt&tgabiy 1,4,5,6-
rﬁ%ﬂg&%ﬁﬁ?ﬂ “g ﬂﬂaﬂxqgﬂgﬂ'@teg s QRN Nerein.

mean uently scr d event or circumstance may but
s@m@mmwm amﬂadséée‘hs%m%n}dbé ﬁ&%ﬁﬁé@%rﬁmﬁ@@%% vl

event or circumstance occurs and instances in which it does not.

_ Diseageﬁahﬁirajgemﬁ*ﬁtﬁmiﬁmékﬁ ampatiseasenpoRdRieR’ sjrapioR) is

de or |nd|c piifer a the
Gt e I A e R T
mahtdmpmmdmmiwlk@l fopay benhomenamhiated withalkyl
acetonitrile, tetrahydrofuran, N,N-dimethylformamide, chloroform,
methylene chloride or dichloromethane, dichigroetaane, diethyl ether,
ethyl acetate, acetone, methyl ethyl ketone, Imethanol, ethanol, propanol,
isopropanol, tert- butanol, dioxane, pyridirr% thé liRe. Unless specified

to the.gopirapy.1he 5 Sgggﬁi?tgfﬁxl%qgﬂgmg reactldms of the, RLeSEANYERtON! each

are inert solvents. 15™""Pharmaceutically acceptable” means that which is
dndeperdsrelyanng Omﬂ‘nﬂ‘é@utlcal composition that is generally safe,

non-toxic, and neither biologically nor otherwise undesirable and includes

that wHibledikall cepiablegionpdtelnanemsni lsascaumdR prakyleseutical

use. "Pharmaceutically acceptable salts" of a compound means salts that

are ZQQB%WMM@&C%QQ%M%&&%ﬂ@fﬁﬁﬂ@%}ﬂ"%ﬂ&%&esﬁeﬁmmﬁ
the desired I?qu armacological CEVIt ?l; the par. glJo ﬁéﬁdé salts Jl
R RS R B B AR B SRR ik & optionaly
fmﬂmbﬁad&rﬁiaplemiaim)}bmﬁm oracid feulfuniostoientnjtpiefacad}phosphoric
A5seents selkgtegrﬁfgﬁq"ﬁgyfvépcfgmC&Efgﬁlaﬂgﬁﬂsﬂ?&l&widhydmxyﬂky}
halo, nitro, cyano, hydroxy, alkoxy, amine, acylamino, mono-alkylamino, di-alkylamino,
haloalkyl, haloalkoxy, heteroalkyl, -COR (where R is hydrogen, alkyl, phenyl or
phenylalkyl), -(CR'R”)5,-COOR (where n is an integer from 0 to 5, R and R” are

independently hydrogen or alkyl, and R is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
phenyl or phenylaliyl), or ~(CR'R”),-CONRERP (where n is an integer from 0 to 5, R’

and R” are independently hydrogen or alkyl, and R% and RD are, independently of each
other, hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl or phenylalkyl).

“Leaving group” means the group with the meaning conventionally associated with
it in synthetic organic chemistry, i.e., an atom or group displaceable under substitution
reaction conditions. Examples of leaving groupsinclude, but are not limited to, halogen,
alkane- or arylenesulfonyloxy, such as methanesulfonyloxy, ethanesulfonyloxy,
thiomethyl, benzenesulfonyloxy, tosyloxy, and thienyloxy, dihalophosphinoyloxy,

- optionally substituted benzyloxy, isopropyloxy, acyloxy, and the like.
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benzenesulfonic acid, benzoic, 'camphorsuifonic acid, citric acid,
ethanesulfonic acid, 25 fumaric add, glucoheptonic acid, gluconic acid,

WEIatAMIBE&d, glycolic acid, hydroxynaphtoic acid, PCT/EP20(5/604479

2-hydroxyethanesulfonic acid, lactic acig,é{)naleic acid, malic acid, malonic

acid, mandelic acid, methanesulfonic acid, muconic acid,

2-naphfaAe e BESTIORIE 5628\ alons
Iartarlc Cld, -tolu nesultronic acid, trimethylacetic.ac , an t | , or,
wiehad i ML e B, BTURERRIND (RAID ke e erein.

either is replaced by a metal ion, e.g., an alkali metal ion, an alkaline

earth oM Eemh siunepiienalln: Beawottn sheswhithansmshy deterBreih ovgainie

Dasen AcRePIRbIe B acGBRsER N d erdiathanqlaming siRRAEIaMMAR es where
N-methylglucamine, triethanolamine, tromqthanmgglsagd the like.

TheHSTILRE FISHIRFRIGR N BRI SO I 1 is T 76 908s not.

JEP2005/004479 -11 aluminum hydroxide, calcium hydroxide, potassium

hydrd¥itseme tamd Tadearnatetehohesodiamy Aisdasxidenditienpryimpedn, disorder or

E’fhgég%ﬁgutically acceptable salts are the salts formed from acetic add,
ydrochloric acid, sulphuric acid, methanesulfonic add, maleic acid,

phosphoric 5 acid, tartari¢ acid, citric acid, sodium, potassium, calcium,
D T AR VP L APE EHRE: A h PR dBertgmaer the

pheditiacautithiy ectieptbdite; selis {ired id eagiveridadditewitdrsiading for
lvates p ' in. .
b O L e
weraiarge apthRiens shlandess disiaoatpognd ﬁeﬁé%gseﬁﬁ’i ether, ethyl
agjﬁ&pgé@ﬂaéhe!ﬂﬂeﬁﬁ@@mj?ﬁet@ﬁ@{mmﬂaj,\éﬂﬁﬁm,eﬁmnﬁ@cflpygp&xf ignol, tert-
ministered to a mammalian,subject. Prodrugs C ound o
FHPE O BTy AT G b2 6 e RO ORF GROBafie slvents
psedénttiretrraatiompolthd prichentisvekiiosupis tnwaydivatthe
modification(s) maybe cleaved in vivo to release the parent compound.

g A iy byt o
sultayaryl group in a com nd of Formula l.Is bonded to any group.that,

R e R PRORS 9 D RS e Bt A Gefne Biologically nor
stilibeuelind grosprabspect ivelydEsdratpids af io recdepgsia dhadetdritaayanwell as
H{H%%gl a%tggéﬁgcg.uge_cetate, formate, and benzoate derivatives),

carba

mates (e.g., N,N- dimethylaminocarbonyl) of hydroxy functional

groups.in compounds of formula I, N 20 aryl derivatiyes (e.g. N-gcetyl)
N-Manh !ﬁagﬁéﬁ@?ﬁiwﬁ& S DA ORBO R G T AGT e

ploiam aitivelly acetsishikatatiefinelidnotastend didkatonesatit dickbirdde
oRel eLaupa I AV BPAI R Al EBIYAa S Sl 5368 acid addition sats
formed with inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid,
nitric acid, phosphoric acid, and the like; or formed with organic acids such as acetic acid,
benzenesulfonic acid, benzoic, camphorsulfonic acid, citric acid, ethanesulfonic acid,
fumaric acid, glucoheptonic acid, gluconic acid, glutamic acid, glycolic acid,
hydroxynaphtoic acid, 2-hydroxyethanesulfonic acid, lactic acid, maleic acid, malic acid,
malonic acid, mandelic acid, methanesulfonic acid, muconic acid, 2-naphthalenesunlfonic
acid, propionic acid, salicylic acid, succinic acid, tartaric acid, p-toluenesulfonic acid,
trimethylacetic acid, and the like; or salts formed when an acidic proton present in the
parent compound either is rcplace& 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.
Acceptable organic bases include diethanolamine, ethanolamine, N-methylglucamine,

triethanolamine, tromethamine, and the like. Acceptable inorganic bases include



of Prodrugs" p1-92, Elsevier, New York-Oxford (1985), and the like.
"Protective group" or "protecting group” means the group which selectively

wohloaks13376ne reactive site in a multifunctional compound sudCthEP2005/004479
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chemical reaction can be carried out selititlvely at another unprotected
reactive site in the meaning conventlonal Yy associated with it in synthetic

G %ﬂ%ﬂﬂig OG6arE H&E‘xﬁﬁllﬁ 8&&@@0%%5\{‘9011&8 and
group@at%lb react%}e nitroge n and/ oxygen at-)(’;drﬂns present in the
ROSEwMRY @P”éﬁample the terms "amino-protecting group" and "nitrogen
protecting 3o group" are used interchangeably herein and refer to those
organm}@rptqﬁ&mmmmmmm&zmmmﬁbégmtawaﬂwﬁﬂqumwdramecstic
fec?&t%!ﬂ | IBHSYRHSH 19589%91&%&5&9@&1@&%@g&ﬁg%&&ef@&an&osphm

Inclu

group e, but are not limited to, trifluoroacetyl, acetamido, benzy

@i, et GBI (b APSIHENPPBRSINER 29 o, Zine, and magnesmm
methoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, tert-butoxycarbonyl
(BOC)t @hdxﬂﬂ@e&ﬁﬂﬁﬂ%ﬂﬁd? el EfRR0RBA0ptAdmd 2rttieallkacBptsblasalts

k t
i gm pe |Iat OWIt stan\géélg’%%%ww%%{e%ﬁé%g% 1 vates” ﬁg&é\;ﬁlm

Mntaﬁ@mmﬁféﬁﬁéﬁﬁ%ﬁﬁﬁm either stoichiometric or non
stoichiometric amounts of solvent. Some compounds have a tendency to

trap am@@emﬁmxmbﬁﬁdlmmémmmmwwimadm herein,
th formln a solvat olvent is ater the selvate for

t‘Fﬁ 8 Bﬁ}%enl?ﬁ’e SO vent |s a cosﬁséfn%hae soel\? z?:mg)grrm |s%5%}%%c{§h% é?éﬂ alin
Wm@mdwaysm@rmmﬁ@étwmm}%@é@e@m ofa

ViaispYiePhite seRsiARcaed by hishi fg/a%ercﬁeﬁ@aaé s aERieaWasup(s)
state"as H20 such comblﬁ?tlon belng able to

orm on e hydr
yessabigdh T B AR é?ﬁﬁaﬁﬂgfaéﬁwfbe
relemlaarzﬁﬁntbedmaamaha shasstinsinding hUPralrimitedsde kumansnds of formula

uman ates such d
3 G i%;?ﬂ%l ded
;kgve,mesu?arn}' ar?ﬁr é:n suﬁ%h as%?@%ﬁ% a%ﬁg:é% oats, an swmla(e%S bonde .

doreptzeuialstiche skerahis viogs, Taeneatte [ab S SRiTaRImanino, o

inglachagyt srége&eafa%%%%@gh mm@weﬁh@falm limited to,

tIGEFR Eﬁhé?%ﬁﬁf?? Bk ma S"f?&a&% Srvafivesh ATRP RS e‘s%x >
mﬁmﬂmﬂﬁﬂmhmﬂ}"orﬁﬁna@meaﬁmﬁa}mupsqu:@mmd@ﬂﬁermuhI N-
%gﬁ&e & %Cjecu heralinical 3y DRSO g IR6eAse a8 MRl amino

op Inasu hat may be exposed to or 20 predisposed to the
dfgea‘ge RS Busehacyelekpaierree arligpeag of ketone and aldehyde

functional groups in compounds of Formula I, and the like, see Bundegaard, H. “Design
of Prodrugs” p1-92, Elsevier, New York-Oxford (1985), and the like.

“Protective group” or “protecting group” means the group which selectively blocks
one reactive site in a multifunctional compound such that a chemical reaction can be
carried out selectively at another unprotected reactive site in the meaning conventionaliy
associated with it in synthetic chemistry, Certain precesses of this invention rely upon
the protective groups to block reactive nitrogen and/or oxygen atoms present in the
reactants. For example, the terms “amino-protecting group” and “nitrogen protecting
group” are used interchangeably herein and refer to those organic groups intended to
protect the nitrogen atom against undesirable reactions during synthetic procedures.
Exemplary nitrogen protecting groﬁps include, but are not limited to, trifluoroacetyl,
acetamido, benzyl (Bn), benzyloxycarbonyl (carbobenzyloxy, CBZ), p-
methoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, tert-butoxycarbonyl (BOC), and
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symptoms of the disease state. (ii) inhibiting the disease state, i.e.,
arresting the development of the disease state or its clinical symptoms, or

waidoelissing the disease state , i.e., causing temporary or perrgaraitdSocs470

regression of the disease state or its clinical symptoms. The terms
“treating”, "contacting” and "reacting" whés Teferring to a chemical

r ion means ing oL MiXing.fwo or more. reagents under opriate
s e A A o s e A e
barapplecidtod thasbiiy reactibstandi thedrdidvong thectimisated and/or the

desired product may not necessarily 30 result directly from the

combiagiiea:et iﬂ&ﬁg@&@@ﬁ% Hmmfmm&%mtﬁ?@ﬂﬁi@m e_iiﬂ‘lezthﬁfhﬁ_hr[lﬂﬂﬁébﬁc or non
one or more Intermediates wni re proauced i e mixture whic
ST P TG A S AL S T RREHEAS SR (FA ARG Gy rep a Fxed

piokyeh Y 6f 261054t B5HFELROTI B 2008/00ve4570id- 813tk thon doainthga solvate. If the
g&%%@ﬂ%& WRECR A %ﬂ@ﬁ%ﬁm@ﬁ&%ﬂ&%ﬁ%&%&gﬁﬂe Sivate

ellstein Institute computerized system for the generation of IUPA

Sommah igien AlsehaietaiadestsAte drsmed brdB s rombimtiemakaps or more

RiER2IREL S sSIBN) Mer iDth 2 sBbshaneaparwitbrby appe atigho ftemolecular
carbon €n,or nitrogen atom in tructures 5 herein {ndicates the
SR R FARRRER R B a0 B O SRl elR el
benzodiox_an%, benzoxazine and benzothiazine compounds of the
inveniignbiseio macans coAmIEAS 2RE Rentrmgraly dyipsenats aoppps any member of

iERESHRIOVINRS BRIGAGH) Gu0idnE ARBdUS, hub@n:? (Rt iRGran Praeds such as
O e £A0 (8). or 2 hamaceicaly acgeplah'e S SR horses
sheep, goats, and swine; domestic animals such as rabbits, dogs, and cats; laboratory
animals including rodents, such as rats, mice, and guinea pigs; and the like. Exampies of
non-mammals include, but are not limited to, birds, and the like. The term “subject”

does not denote a particular age or sex.
“Treating” or “treatment” of a disease state includes:

(i) preventing the disease state, i.e. causing the clinical symptoms of
the disease state not to develop in a subject that may be exposed to or
predisposed to the disease state, but does not yet experience or display
symptoms of the disease state.

{it) inhibiting the disease state, i.e., arresting the development of the
disease state or its clinical symptoms, or

(iii) relieving the disease state , i.¢., 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 mixing 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 necessarity
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.
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nis from 1 to 3; 1s pis from 0O to 3; Ar is optionally substituted aryl or
optionally substituted heteroaryl; Xis -0-, -S- or -NRa- wherein Ra is
wayshegreia7e1.5alkyl, C1-6alkylcarbonyl or C1.6 alkylsulfonyl; i -apékes/m04470
each independently is hydrogen, CI-6aIk5YI, Cl-6alkoxy-Cl_6alkyl, or 20
hydroxy-ClI-6 aIkyI or one of R"and R21i ?h'ydrogen or C1-6 alkyl and the
other.is Cl Icarbo CB S 1.6 alk r ™
five- & &5h mef‘n ered” ﬁe%ia sed Q{%Jroc Wfaﬁm 1§ba¥é$¥g ROQiOM

I’O& Yy OI’ that contains one or two

* nitbgeheiliten ngtirepetenmaineeivien @ﬁ@mrf@g gonerietiom o) IABAC systematic

Altachedmay orin 2 athrasIQIRave mlefeﬁfmﬁﬂaﬁagemhagugﬂ%mwn 2.2.

contains an additional heteroatom selected from N, O and S; ortge and R2

ASTAREP WHEAFEARRAGHR 05 & AEROReS Rp e AR RBR A At i the structuires
stenidindicatsupe aneamidioyhgraipgencatmmybgibeing oringagidops of the

~~ ch R34 I

P R S R R Bt e
mcmsimséﬂféﬁ\fﬂmﬂé atoms to which they are attached may form a
C4.6 carbocyclic ring; or one of R3 together with one of R1 and R2 and
the atoms to which they are attached;may form a five.or six-membered
ring; 5 RR and R5 each independe is hf ogen or C1_6 alkyl; or one
of R4 and R5 together with one of IR an R{?nd the atoms to which they
are attached may form a five or six= iing; or R4 and R5 together

may form =NRRwherein R1 is hydrogen or£1_6 alkyl; and 10 each R6 is
independently halo, C1_6 alkyl, halo-CI-6 allryl, hetero-CI.6 alkyl, cyano, .

;r?dcéf)eggec‘% %z)glr%gﬁe’?}dﬁ %Iﬁép%ﬁ %Iﬁgxfg%e un epst(:)foF(\;bthlzt t?]gdslsgpi:

of this invention encompasses not only the rigds isgmers which may
exist but also the varlousgn ure”oRd h maybe is formed.
Furthermore, the scope of t e gn also encorHQasses solvates, salts
and prodrugs of the subje (RQ) (R%), R?

¢

e ORisOIT

5
ora Iﬁharmaceuticaliy acceptable salt thereof,
wherein:

misfrom0io3;

nis from 1 1o 3;

pisfrom0to 3;

Ar is optionally substituted aryl or optionally substituted heteroaryl;

X is -O-, -8 or -NR*- wherein R* is hydrogen, C;-galkyl, “C;-sallqucarbonyl or
Cy.¢ alkylsulfonyl;

R! and R’ each independently is hydrogen, C;.calkyl, C;.salkoxy-C.galkyl, or
hydroxy-Cy.¢ alkyl;

or one of R' and R? is hydrogen or C,.¢alkyl and the other is C;.
galkylcarbonyl, Cs.s cycloalkyl, aryl-Cy.s alkyl, hydroxy, or a five- or six-membered
heteroaryl or heterocyclyl that contains one or two nifrogens;

or R! and R? together with the nitrogen to which they are attached may form
a three- to seven- membered ring that optionally contains an additional heteroatom
selected from N, O and §;

or R! and R? together with the nitrogen to which they are attached may form -
a guanidinyl group, an amidinyl group, a carbamyl group, or a urea group;

each R® is independently C;.qalkyl, hydroxy-C,_ealkyl or C;.¢alkoxy-C;.galkyl;
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In many embodiments of formula I, Xis -0-. In certain embodiments of the
invention, the subject compounds are of the formula 1I: 4 Rs R 0 :?(R)m

weRedm#wK61 (r) 3 20 P II; wherein m, n, p, R2, R3, R4, RSrnddRbsasmos479

as defined herein. In certain embodiment&gf formula | or formula Il, R4

and RS are hydrogen. In certain embodiments of formula | or formula Il,

m is 0. In cgptain, empqd| FW&{)% WBhOEJ IR ' &rﬁrﬁ d may f
Preferably n is I. %5 In c%ér]t%%n em ogi]ments ofq?;ormj%ygdréormﬁ ae”’rrbaylrsorm :
CaircedroarrbeiiEiments of formula | or formula I, Rl and R2 each

independeniBoige BYRIegLARF (vittbaty bt Rt RrdtageihenWithuhRh they are
nitrogen to which they are attached foym a three, four, five or

§?§?ﬁ%§aﬁé‘f‘é Fﬁ%g?%"zﬁﬁ%’/’fﬁ‘g’ﬁé P2005/004474 -15 In certain
embodimerité afd&heath inglefenetdlil iFimid R eaChsaltighendently is
hydrogen of G Saierl, An Re%%@%ﬂ{@ﬁ@éf@ﬁ farmkta ) O5{RTPIHA th which

R"and R2 together with the_nitfogen to which they are attached form a
thezarforftaied nendome & Bl FivgmsmPesesRSmbodiments of formula

| or formulagi FARiIGSteatisswasiniec-Riré nlete e R tRinRIRedipans alkyl;
of formula | or formula Il, R4 and R5 together form =AIRf wherein Rf is
ﬁ%ﬁogen or C,.6 alkyl. In certain embodiments of formula | or formula Il,

one of R' amacR Ridstiypdepeatentytbaly, CataliuhbialeGthelkid, hetero-Cy.¢ alkyl,
gtéﬂ,kxs@{ﬁwwgém@ﬁ@am_ 15 Erallop oKL A AR NG B is

S X-mémbered heteroaryl or heterocyclyl that contains one or two
mésa%mé@qﬁ&b%}'%wmﬁﬁ?éw& of formula | or formula'll, one of R4 and

R5 together with one of R' and R2 and the atoms to which they are
attachizdsforeafiderapsiknae thb scoge rrfighit Sniventoiaim eonpdirants @fly the

oIl oA R, 204 Ré: 1908 Qﬁ:‘:&ﬁ&%' IR Yaay b
a?glgﬁ%éﬁggé[%%grm agua i%ﬁ’lw group, %@%ﬁ\%y group, a ayrbe
formed. Furthermore, the scope of the invention also encompasses solvates, salts and

prodrugs of the subject compounds.
In many embodiments of formula I, X is -O-.

In certain embodiments of the invention, the subject compounds are of the formula

ik:
. 4 5
o) o, M\ R /R1
Ol N
A’ R R?
R ©

II;

wherein m, n, p, R, R%, R, R%, R and R® are as defined berein.

In certain embodiments of formula I or formula IT, R* and R’ are hydrogen.

In certain embodiments of formula I or formuia IT, m is 0.

In certain embodiments of formula [ or formula I, nis 1 or 2. Preferably nis 1.
In certain embodiments of formula I or formula 11, p is .

In certain embodiments of formula I or formula II, R and R? each independently is -
hydrogen or Cy.ealkyl, or R! and R? together with the nitrogen to which they are attached

form a three, four, five or six-membered ring.



10

15

20

25

carbamyl group, or a urea group. Preferably in such embodiments, R' and
R2 together with the nitrogen to which they are attached form a

oup. In certain embodiments of formula | or formula Il
WA BP0

er with the 20 nitrogen to which they are attached forr
to seven-membered ring that optionally -ctiitains an additional heteroatom
selected from N, 0 and S. In certain embodiments of formula lor formula

I, R’ émn@mgeth@mmmf farmoged to fonmnladyRaandiacaeh dapendently is

8E5 ere g. In certain embodiments of formula | or formula Il, R’
and R together with the 25 nitrogen to which they are attached forma

four- red rlq&dﬁee{t mbx?i% S g&%rﬁtg{?a%)h%re%mmul ez’th'th the

and tog sther w nltrog 10 Which They are’a
fivogenmtserbdchitbey areettashahipo mﬁmdmnﬁmr grcforembarid Rng.

and R2 together with the nitrogen to which they are attached form a

six-mamberiath et oA R A005ALRMIAR P THERERAD/ 00444 i okl substituted

rtain embodiments of formula | or formula Il, to is | and R3 is alkyl. In
&8 embodiments of formula | or formula Il, m is 1 and one of R' and
R2 together with R3 and the atoms to which the are attached form a five

or six eeiircemppdimseniscdarmetsdouife oHsd¥nnmg Rotoashenfonm =NR'

Ryifetei® 18 9 hPdSo@ebeldR4 Al RS are hydrogen. In certain
embodiments of formula | or formula I, nis 1, mis 0, p is 0, R4 and R5

h A t || tuted | |
e s S R S g
éﬁﬁelﬂ@%@ﬁt%ﬂﬁl@m&)aﬁg@ﬁé@mﬁd WOMRR%@BZIbﬁchydroxy, ora
ipgersndeniudsh Hyaliess )Gk @@H&h&b%ﬂﬂ@c@ﬁ@ﬂﬂ'%ﬁ? o nitrogens.

formula | or formula ll, nis 1,y mis 0, pis 0, R4 and R5 are hydrogen Ar

is optlgnall y Substi utt%.tﬁl ienyl-and B flnd R2 t her w é[#f%ggemer with

to which ey are i SR e ¢

apteosERy mi&mdﬁma%tmn@m&oaﬁ@mﬁem&tmm fsve@aam—@embered
I rtain embodiments of formula | or formula Il, nis 1, mis O, pis 0, R4

and’ RS are hydrogen, Ax is optionally substrtuted phenyl, and R' and R2

together with the nitr |ch the atta @rm a _guani |
aroup APPSO S BIEARA b BH o BE e EeR  es the

R2itogethembidhtheniogitachedviiom ﬂwmdmyi group, an axmdmyl group, a
carbamy! group, or a urea group. Preferably in such embodiments, R’ and R* together
with the nitrogen to which they are attached form a guanidiny! group.

In certain embodiments of formula I or formula II, R' and R* together with the
nitrogen to which they are attached form a three- to seven-membered ring that optionally
contains an additional heteroatom selected from N, O and §.

In certain embodiments of formula I or formula II, R' and R? together with the
nitrogen to which they are attached form a three-membered ring.

in certain embodiments of formula I or formula IT, R' and R? together with the
nitrogen to which they are attached form a four-membered ring.

In certain embodiments of formula I or formula IT, R and R? together with the

nitrogen to which they are attached form a five-membered ring.

In certain embodiments of formula I or formula I, R and R? together with the

nitrogen to which they are attached form a six-membered ring.
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“ﬂgngxgqgg%n Ar is optionally substituted phenyl, one of R’ an%

20 are attached preferably form a guanidinyl group. In certain
embodiments of formula | or formula ll, nis 1, mis 0, p is 0, R4 and R5

2.is
hydrogen or CI.6 alkyl and the other is Cl.6alkylcarbonyl, C3_ Eé};//g%zé)ﬁ(sﬁouw
aryl-ClI.6 alkyl, or a five- or six- membereddeteroaryl or heterocyclyl that
contains one or two nitrogen. Preferred 25 heteroaryl include imidazolyl,
pyrazbiytepgtidsinhedinyeivtsiof foprafla leet Frarendeyiyh indlead R’ is alkyl.
imidazolinyl, and tetrahydropyrimidinyl. In certain embodiments of formula
| or formedadin Rasbbdithinf f 5194 BHCHBasE Y6 i0gQR RS R and R

optiopall titutdee% henyl, one of R; and R2 js rogen qr CI.6 .alkyl
RN SR SRR W Fh RDEfe AR B it gmbered
hirgrogen 30 and R2 is acetyl. WO 2005/105776 PCT/EP2005/004479

-17 In certain embodiments of formula | or formula ll, nis 1, mis 0, pis O,

R4 ang, R&tafe-RysienemH\sisanpiianalb: sohatineoRen 90806 B, and R* and
?égd ma{hydrogen or C1-6 alkyl and the other is C3.8 cycloalkyl. In
4 B&tdiments of formula | or formula Il, nis 1, m is 0, pis 0, R4 and
R5 5 are hydrogen, Ar is optionally substituted phenyl, one of R' and R2
is hydFogeriain eplpditrgntanf faemadet 3 frynde B.ad|Lrvdrdapiy R’ and R®

svehrphedineats: B dsdwdinoan and: B2 isehgnzy!. in certain

embodiments of formula or formulal, nis 1, mis O, pis 0, R4 and R5 are

hydrogen, Ar.is optionally subsfitute enyl. on R1 and R2js C1-6,: 5
o TS RS R BB P A A B e e Ot and R

tive bybijegtmokmioaptierally stbsttad plhenyl, RS RAR pactRzdeRdently is

‘Q{E&fﬁi h&ﬁ@li-gmﬁ' gisfrom Oto4, each R7 is independently halo, C1-6
alkyl, halo-C1-6 alkyl, hetero-CIl_6 alkyl, cyan, -SO2Rb, -C(=0)-NR'R,

R R e SRS PR T BB HORSESAYY DUSH0 anc
are hfdrogen, Ar is optionally substituted phenyl, and R’ and R’ together with the
nitrogen to which they are attached form a three- to seven-membered ring that optionally

contains an additional hetercatom selected from N, O and S.

In certain embodiments of formula I or formulaIl, nis I, mis 0, pis 0, Rfand R’
are hydrogen, Ar is optionally substituted phenyl, and R' and R together with the
nitrogen to which they are attached form a guanidinyl group, an amidinyl group, or a
urea group. In such embodiments, R' and R? together with the nitrogén to which they
are attached preferably form a guanidinyl group.

In certain embodiments of formuial or formula I, nis 1, mis 0, pisQ, Rfand B®
are hydrogen, Ar is optionally substituted phenyl, one of R! and R’ is hydrogen or Ci.¢
alkyl and the other is C;.¢alkylcarbonyl, Cs.g cycloalkyl, aryl-C;galkyl, or a five- orsix-
membered heteroaryl or heterocyclyl that contains one or two nitrogens. Preferred
heteroaryl include imidazolyl, pyrazolyl, pyridyl and pyrimidyl. Preferred heterocyclyl
include imidazolinyl, and tetrahydropyrimidinyl.

In certain embodiments of formula I or formula I, nis 1, mis 0, p is 0, R* and R®
are hydrogen, Ar is optionally substituted phenyl, one of R' and R’ is hydrogen or C
alkyl and the other is Cy.salkylcarbonyl. Preferably in such embodiments, R' is hydrogen
and R’ is acetyl.
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15

20 m, p, R1, R2, R3, R4, R5 and R6 are as defined herein. In certain
embodiments of formula Ill, R4 and R5 are hydrogen. In certain

' of formula Ill, m is 0. In certain embodiments of formula 11
%Qﬁ%%%%ﬁreferably nis 1. In certain embodiments of formuld ﬁF,‘/BPi%OBS./%Wm
WO 2005/105776 PCT/EP2005/004479 ~18 n certain embodiments of
formula 1ll, R" and R2 each independently is hydrogen or Ci_salkyl, or R’

and R2nasotier smitredimentoydoroulmiar foespalehimisHedfirh pis 0, R and R®
tQE%%ﬁ&‘H%%YﬁAQ%BﬁW@MMc& ResAinRMbeRineate ol fgaridan or C,

I, R'and ch independently, is hydrogen 5 or CI_6allryl. In certain

eMITb ARAERE YL i R2 together with the nitrogen to which

they are attached form a three, four, five or six-membered ring. In certain . s
embodimesriof forbadimentRef fmth RIS togdomorterth ersRRonsdhainsRf B and R

hXPJE?S{?b%&Q LeBialithohQuip ﬁ%&%@&&%‘ﬁﬂe&& o formd il Hﬁﬁ%jém Cre

and R2 is hydrogen, or C1.6'alkyl and the other is C1.6alléylcarbon l,
cybrkary, LR izesgmgh%aﬂssly,l’aﬁ%rﬁbix oy SR FRRbABERSE ke d
orhgtbepeytlyl that contains one or two nitrogens. In certain embodiments

of formula Ill, one of R4 and R6 together with one of R' and R2 and the

atoms g whiah b g ARCReR I leooral membered oy 1R and 2°
certain embodiments of formula I, R"and R2 together with the ni r%gen to
waTieiAESEaRe AtisRiPRalT SibtisntedBhensu orar BRnithd Koo lrps alkyl, and the
CaiRanykgdrdry. or a urea group. Preferably in such embodiments, R* and

R2 together with the nitrogen to which they are attached form a

L T e

séllen-membered ring that optionally contains an additional heteroatom
selected from N, 0 and S. In certain embodiments of formula Ill, R' and R2
together with the nitrogen to which they are attachedzforgfa

drogen and

three-membered ring. In certain embedi I, R™and R2
together with the nitrogen to 25w 2 - a
four-membered ring. In certainembodine or {RF),B ind R2
together with the nitrogen.to th(ﬁ?) Hed form a
five-membered ring. R
g
wherein:
nislor2;
qgisfromOto4;

each R’ is independently halo, C,.¢alkyl, halo-Cy.¢ alkyl, hetero-C; ¢ alkyl,
cyano, ~SO,RP, ~C(=0)-NRRY, -SR®, ~C{=0)-R°, where each of R®, R°and R% is
independently hydrogen or Cysalkyl; and

20 m, p,'Rl, R? R®, R R’ and R® are as defined herein.

In certain embodiments of formula III, R* and R are hydrogen.
In certain embodiments of formula III, m is 0.
In certain embodiments of formula IT], nis 1 or 2. Preferablynis L.

In certain embodiments of formula I, p is 0.
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In certain embodiments of formula Ill, R" and R2 together with the nitrogen
to which they are attached form a six-membered ring. WO 2005/105776

Wi ERZHP 510 0 44 79 -19 In certain embodiments of form%@ﬂﬁ?%d%oum

1 and R3 is alkyl. In certain embodiments of formula Ill, m is 1 and one 0
R' and R2 together with R3 and the atom&&o which they are attached

form a five or_six membered ring. In ¢ertain em iments qf formula 1],
is 1, nii<CHT e Zi‘tér?f % lé? dp q. qﬁcgé endently 1§ ﬂydrogen

emntpgilivehisr ¢ fand Biztdgethés WitntseGipdgd), R4vhith REpsechydibgdiorm a
qﬂ%efg %_&ggﬂ_@%ﬁt&%@ [, halo, halo-CI-6 alkyl, C1_6 alkoxy, or

cyand. In certain embodiments of formula | or formula Il, nis 1, mis 0, p is

0, R4 and R5, are hydrogen, q.is from 0 to 2, R7 is, Cl_6 alkyl, halo, .

halo-GP 6SIRi, .egaw%,%rfwaﬂn& b Bnans tfgRRinddiggndently is hydrogen
inelepgailtehtly is hydrogen or Cl_6alkyl. In certain embodiments of formula
lll,nis1, mis 0, pis 0, R4 and R5 are hydrogen, gisfrom0to 2, R'is

C1.6 alvl.dalohaloatnteRia it tofahu® atONY 1 08 R38R AR 1AAL Bifrogen to

together with the nitro fen to which they are attached 1orm a three- to
 Hhekise Péaacm? 0751 B hEiTalR Eofiv4iAS S RaaherS HBfroatom
selected from N, 0 and S. 15 In certain embodiments of formula Ill, nis 1,

m is Olp dsrGiRdnaietiREearedfidrogen TG R fud R0 togetirRy fw@|=0TRfkyherein R is

?@&SEJ&&J@&M‘CM alkoxy, or cyano, and R1 and R2 together with
the nitfrogen to which they are attached form a guanidinyl group, an

it 18 BRG] STt A 268 do PGBy
gnd pheBtiecirGigaliibationylt€.of dpcualley)) bryli L, alica, Gyfrise§, 84 five- or
aup _ eyl =9, &
e R S Sl e e by

and the other is Cl.callcyicarbonyl, C3_s cycloalkyj, aryl-G1.6 alkyl, or a |
five- oi%ﬁemb@élm%‘aﬁﬁs}m&a%wﬁﬁa REGRE Bt gne of R
nikegenmdiieferteasheehdarhincivel etintiiar fiyh: pyiez ohdipyigdyband ring,
pyrimidyl. 25 Preferred heterocydyl include imidazolinyl, and

tetranydronvimiibdali siAnEMRAEIMOR' Ah Rr Al Aifh Indhiffen 1o

pis 0, RR and R5 are hydrogen, g is from 0 to 2, R7 is C1.6 alkyl, halo,
hmacéyg’t@mﬂ?ﬂé@sdaﬁ@ﬁ SRAYSHIP SEOSP AL MR HD YRR P g SATBRmY! group,
Cok-6 ey banebthprefhabis i 3uthbefbadooets Rl B riy el with the nitrogen

%@%ﬁg‘@ nts/,6 ]ERs:l ’g ?XQJ?&%Q g%gal;\;gd{% ﬁ%ﬁ%l?yvo 2005/105776

4

In certain embodiments of formula ITf, R' and R* together with the nitrogen to
which they are attached form a three- to seven-membered ring that optionally contains
an additional heteroatom selected from N, O and 8.

in certain embodiments of formula IIL, R’ and R together with the nitrogen to

which they are attached form a three-membered ring.

In certain embodiments of formula ITI, R! and R? together with the nitrogen to -

which they are attached form a four-membered ring.

In certain embodiments of formula III, R and R? together with the nitrogen to

which they are attached form a five-membered ring.

In certain embodiments of formula 111, R} and R® together with the nitrogen to

which they are attached form a six-membered ring,
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-20 In certain embodiments of formula lll, nis 1, mis 0, p is 0, R4 and RS
are hydrogen, qis from 0 to 2, R7 is C1_6 alkyl, halo, halo-C,.6 alkyl, CI.6

KOs Rissyano, one of R'and R2 is hydrogen or Ct_6 alkyl and the

h

other is C3.s cycloalkyl. In certain embodiments of formula I, ngTilf:}r)ﬁgﬁémo“w
0, pis 0, R4 and RS are hydrogen, 5 qis flm 0 to 2, R7 is Q-6 alkyl,
halo, halo-CI.6 alkyl, CI.6 alkoxy, or cyano, one of R and R2 is hydrogen
or C1-Gmafieytaimdribeditnents offrrombadliyn Rréwrd R iraadh
embodiments, R' is hydrogen and R2 is benzyl. In certain embodiments of
formm@#'beﬁtlfﬁ'ﬁinﬁlﬂdﬁé&éhg%mlk | ﬁIB?xﬁ(ﬁ@ hyﬂmofqﬁsm@?a;%tgbgmr with

s1s Gl.6 alkyl, halo 0-Cl.6 alkyl, C,. 0xy,.0or cyano, one of R' an
o B P AR BiRer RAGAIG B A RSOUNAS SRR inE
may, in certain embodiments, be more specifically of formula IV: R3 \Rz
(R7) RBLPrR gmbodimenssiohiosmatlRIIRD i3 1RE GiiliRG: anel £ and R’ are
dg{j kherein. 15 Compounds of formula lll may, in certain embodiments,
be more specifically of formulaV; R3()\nP N CSI~/Rz6Q (R7°q/

(R 1P V; wherein n, . R R3 nd R7 are as defj herein. In
certainYIeirﬁ%o%Pmeé% %ﬁ%%%?%rmﬁés ,”r%"i]ls"S ?’(?r]f.wxf% é%y arﬁglydrogen,
1g BOrere8riaih enddbdintantalioffdein fhalv-Gr-falinli £\ ke, Weyane.
2005/105776 PCT/EP2 00 510044 79 -21 In certain embodiments of

formular \eptataremtiadimBnans RZweakh BdBpeRMLTY: is 1, mis 0, pis 0, R*and R®
are hydrogen, q is from 0 to 2, R is C;_galkyl, halo, halo-C;.¢ alkyl, C_salkoxy, or cyano,
and R' and R? each independently is hydrogen or C;.galkyl.

In certain embodiments of formula I, n is 1, m is 0, p is 0, R* and R’ are hydrogen,
qis from 0 to 2, R isCys alkyl, hale, halo-C,.¢ alkyl, C,.¢alkoxy, or cyans, and R! and R?

together with the nitrogen to which they are attached form a three- to seven-membered

ring that optionally contains an additional hetercatom selected from N, O and 8.

In certain embodiments of formula ITL, n is 1, mis 0, p is 0, R* and R° are hydrogen,
gisfrom 0to 2, R is Cis alkyl, halo, halo-Cy.¢alkyl, C,¢alkoxy, or cyano, and R! and R?
together with the nitrogen to which they are attached form a guanidinyl group, an
amidiny! group, or a urea group. In such embodiments, R! and R* together with the
nitrogen to which they are attached preferably form a guanidinyl group.

In certain embodiments of formule I, nis 1, mis 0, pis Q, R* and R are hydrogen,
qisfrom0to 2, R isCrg alkyl, halo, halo-C,.¢alkyl, C,.salkoxy, or cyano, one of R'and
R* is hydrogen or C;.salkyl and the other is C; salkylcarbonyl, Cs.g cycloalkyl, arvi-Cyg
alkyl, or a five- or six-membered heteroaryl or heterocyclyl that contains one or two
nitrogens. Preferred heteroaryl include imidazolyl, pyrazolyl, pyridyl and pyrimidyl.
Preferred heterocyclyl include imidazolinyl, and tetrahydropyrimidinyl.

In certain embodiments of formula I, n is 1, m is 0, p is 0, R* and R’ are hydrogen,
qis from 0 to 2, RisCig alkyl, halo, halo-C; ¢alkyl, C,4alkoxy, or cyanoe, one of R! and
R’ is hydrogen or Cy.¢alkyl and the other is C; galkylcarbonyl. Preferabiy in such
embodiments, R’ is hydrogen and R? is acetyl.
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is hydrogen or Ci.balkyl, or R' and R2 together with the nitrogen to which
they are attached form a three, four, five or six-membered ring. In certain

W’QWEQ%B of formula IV or formula V, R' and R2 each |nde %gé} ?/504479

is hydrogen or C1-6alkyl. In certain embodiments of formula I
V, R"and R2 together with the nitrogen-+t&iwhich they are attached form a

three, four, five or SIX membered ring. In certain embodlment of for ula
IV or frasEianchedimen E%vgﬁﬂlo@éﬁq LgndsiO Gpdﬁ&tgnal’tﬁg RFfRydrogen,

i§ i Hoaly mmhw G?éa&?t{@tﬂr?uwl@m&tﬁl ll@h TRy ANsHPXOE Sfark) EnlVER' and
Si mb ere eteroc tha ains one or two

%Itr’g)iln&er ﬁnc‘elttair? %ﬁ?tée]n%t%? f(l}{mﬁﬂa Iéogﬂ%rmulav R'and R2

together with the nltrogen to WhICh they are attached form a quanldlp

grouplmeesrieRPefingnt ofd éﬁeﬁ.@s b irBePdSlufk RPskBrAsKhydrogen,

g 1§L&“&@m%0§mtqm§l ﬁn@n@t&z h@gﬁ%ﬁg atksth the ﬂ&@@?ﬂrt@yﬁ%fbﬂbgf"ﬂ‘ and

ed for ro Iments o

Gt oy R R e e

ﬁlﬁbcaiﬂrﬁttmﬁéﬁkﬁwﬁr@thraﬂﬁ B sdvereshembered ring that optionally

contains an additional heteroatom selected from N, 0 and S. In certain

embogdimemisqi-fpanua-hy. oF lrmuia M1 R 810 B % QWA ANE are hydrogen,

e R R R S

tReéisnilyggkknlfenditiehdtiey arkydtacghed form a four-membered ring. In
certain embodiments of formula IV or formula V, R' and R2 together with
the ntfegt%tsaﬁdt@%tﬁﬁmﬁ Aliacheck o afysamemkase i siiscally of
certain embodiments of formula IV or formula V, R" and R2 together with
t rogen to which they are attached forma six-membered ring. In
certain embodiments of formula IV or formula V, nis 1 and p is 0. In
certain embodiments of formula IV or formula V,nis 1, pis 0, is from O
to 2, and R'is C1_6 alkyl, halo, aalﬁ-
2005/105776 PCT/EP2005/00447§3 2 : bodimenys of

50, (g om0 102 RR7 is B1.6 alkyl,
halo, halo-C1_6 alkyl, C,l Q)2 (B Kyano, afd R’ rihd R2 each
independently is hydré%ém O C1 “6alkyl. In certain embodiments _of
formula IV or formulaV, nis 1, pis0,gisfrom0to 2,5 R'is Cljé}alkyl
halo, halo-Cl_6 alkyl, Cl 6 alkoxy, or c;/ano and R1 and R2 together with
the whereinn, p, g R, R%, R%, R and R’ are as defined herein.

Compounds of formula III may, in certain embodiments, be more specifically of

formula V;
o\ii‘ j/*
(R)

wherein 1, p, g, R', R%, R, R® and R’ are as defined herein.
In certain embodiments of formula IV or formula V, nis 1 or 2. Preferablynis 1.

In certain embodiments of formula IV or formula V, p is 0.



nitrogen to which they are attached form a three- to seven-membered ring
that optionally contains an additional heteroatom selected from N, 0 and

. In certain embodiments of formula IV or formulaV,nis 1, pis 0, qis
Y%&ﬁ"(%“i?"ﬁ' is C1_6 alkyl, halo, halo-Cl_6 alkyl, C1.6 alkoxyP6F &85/604479
and R" and R2 together with the io nitrogesj to which they are attached
form a guanidinyl group, an amidinyl group, or a urea group. In such
embodimentsirRiraihsiR2:tngefifernuifa IWeonifooarinty \RishdRéyaakdndependently

attac eferabl ielt rtai [
S R B AR CURP S SR R By e
hetlchedofemé Hrss; PrBiREXyLoresmRregiEngf R' and R2 is hydrogen

or 15 CI_6 alkyl and the other is C1.6alkylcarbonyl, C3_9 cycloalkyl,

aryl-Cil6 edtyinemiiidanaitsixf foembared heferoaly it eteddty elvhthatependently

contains one ortwggnitrogen. Preferred heteroaryl include imidazolyl,
5 xsqlgd}['%esly% P %lgyi

pyrazo pyrimidyl. Preferred heterocyclyl include

imidazolinyl, and tetrahydropyrimidinyl. In certain embodiments.of formula

IV or fafheariai smBodimeas of flermsHrdfopioprra ¥ &1 apd Ry tagsier with the

hala-6desdtahiHich thér aleanacBee Yanse, Onee] RuavReris-hyseadRedring.
C1_5 alkyl and the other is Cl_6alkylcarbonyl. Preferably in such

e N A 5SS ST e
hetdhetdr prddhg pthsrdsdhonlivdiachant, Gne GrRelid REiiSny droxy, or

10 Oh B Cr 1o MRELHIRRIRRNS &r BicleryG/aRlHad Do RERN BBPEIN 8 gens.
- offormula IV or formulaV,nis 1, pis0,qgis from0to 2, R'is C1.6 alkyl,

halo, halo-C|_6 alkyl. ..6 alkoxy, or one of R RZi drogen .
or & SR SN A B SR WA i he
enitogirndnmhizhi they ars getackedifmaris Feanidind groverriremidinyl group, 2

embpsimeniss, ormwa! i&sgp ERLIA OIS sheR BB ot A thd RRogether

is C1.6 alkyl, halo hakﬁ- 6 alkyl, C1 _6_glkoxy, or cygano, one of R' and
RYIE Ereglifiogendn r45 .%R”fé‘f(%‘%ﬂ? group-
PCT/EP2005/004479 -23 In certain embodiments of formula IVi one of

15 R3 is Ob 6exikiy embafimsnie ofsfomyrbgdhotfumainieMbauiRénngeher with the

f%mt&g]ehvmhemcﬁft&% e MO8 r GBHAIN B MRS PL A RINRAt optionally
IV, both of Rsﬁ%\gﬁﬁ%l alkyl. 5 In (}:t%%lé mbodlmentg §’f formula 1V, both

of RS AMA ST om N, O an

In certain embodiments of formula IV or formula V, R' and R* together with the
nitrogen to which they are attached form a three-membered ring.

20 In certain embodiments of formula IV or formula V, R' and R? together with the
nitrogen to which they are attached form a four-membered ring.

In certain embodiments of formula IV or formula V, R' and R together with the
nitrogen to which they are attached form a five-membered ring.

In certain embodiments of fon_m:la IV or formula V, R? and R? together with the

25 nitrogen to which they are attached form a six-membered ring.
In certain embodiments of formula IV or formula V, nis 1 and pis 0.

In certain embodiments of formula IV or formula V, nis 1,pis 0, qisfrom 0 to 2,
and R" is Cyg alkyl, halo, halo-C;.¢ alkyl, C, 4 alkoxy, or cyano.
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they are attached form a C4-6 carbocyclic ring. In certain embodiments of
formula V, R3is C1_6 alkyl. In certain embodiments of formula V, R3 is

WMEB%QW'@ certain embodiments of formula V, R3 together ng?z&@'?ﬂ%mn 4479

R1 and Rz and the 1o atoms to which they are attached for ive- or
six- membered ring. Preferably in such -€tBbodiments R3 together with
one of R" and R2 and the atoms to which they are attached form a

five-napeErsenhg dimensspfdermataddlprioTraya ¥ deitdip is 0, g is from 0 to 2,
pMbeviments har qiﬂi@édggmld% ¥ bRy QU AR R-am R @M, 15

whereinn, Zand R defined herein. The subject
Hﬁ%ﬁﬁﬁﬁgﬂfg 4 %%eﬁﬁﬁ hﬁ ments, be of the formula VII: O () S \

0z (R)gi)I\NCR VIi {{{{ y whereinn, g, Rl, RZ and R7 are as defined
hereifn pec@immmbatimemtepfosmmaledyonlosmminiiia iy, B is0 gisirom 0 to 2,

Rreferabhnglishdlo %le?gtﬂlfyle mposiicaents:kiaiB)ula W AR tdgeMr with the

R'and RZ eac endently ogen or C1 6allc

RERRE Ghi %@ﬁ%ﬁ%@ﬁ?ﬁ%@f% e AT optionally
fivatairsixmaddibenathirgodttn 2051205726 RCT HEE2005/004479 -24 In

certain embodiments of formula VI or formula VII, R' and R2 each

mdep}gﬁldﬁm% 'éﬁw@&{?sd@n ﬁ%@@@/ﬁﬁ%@g@&emb@djm tsmgf;.farmuiae to 2,
or formyla VII, R1 and R2 together yith the nitrogen fo w ey aje
i R b BOrG B BTG G Tobether with the

Q.mbigdﬁnent&mﬁfxbmnufaéﬂanhédrfnn’a A/ghamémﬂ@haqd ﬁ?amﬁydybgeup, ora
or Cl 6 alk Iand iS.C1.
SRR $o Qolau!h % Pﬁ re(?{rg tero %%h %%%cg/%éﬁ that they

a y, ‘(J:l?oxy, or a ve Of SiX-m etero

@mmﬁi@mfmbiﬁﬁrwamdmﬂ group.

In certain embodiments of formula IV or formula V,nis 1, pis0, qis from(Oto 2,
R’ is Cy. alkyl, halo, halo-C;_galkyl, Cy.6 alkoxy, or cyano, one of R' and R? is hydrogen or
Ci.salkyl and the other is C; salkylcarbonyl, G4 cycloalkyl, aryl-C; ¢ alicyl, or a five- or
six-membered heteroaryl or heterocyclyl that contains one or two nitrogens. Preferred
heteroaryl include imidazolyl, pyrazolyl, pyridyl and pyrimidyl. Preferred heterocyclyl
include imidazolinyl, and tetrahydropyrimidinyl.

In certain embodiments of formula IV or formula V,nis 1, pis 0, gis from G to 2,
R’ is C,. alkyl, halo, halo-C; g alkyl, C,_s alkoxy, or cyanc, one of R’ and R* is hydrogen or
Ci.salkyl and the other is Cy.salkylcarbonyl. Preferably in such embodiments, R is
hydrogen and R*is acetyl.

In certain embodiments of formula IV or formula V,nis 1, pis 0, qis from 0 to 2,
R is Cy¢alkyl, halo, halo-C,.salkyl, Ci.¢ alkoxy, or cyano, one of R’ and R%is hydrogen or
Ci.s alkyl and the other is Cs g cycloalkyl.

In certain embodiments of formula IV or formula V, nis 1, pis 6, qis from O to 2,
R’ is Cy.¢alkyl, halo, halo-C; . alkyl, C;.¢ alkoxy, or cyano, one of R!and R?is hydrogen or
C1.galkyl and the other is aryl-Ci¢alkyl. Preferably in such embodiments, R is hydrogen
and R” is benzyl.

In certain embodiments of formula IV or formmla V,nis 1, pis 0, gis from 0 to 2,
R is C,.¢alkyl, halo, halo-C;_g alkyl, C;_g alkoxy, or cyano, one of R' and R* is C;.s alkyl,
and the other is hydroxy.



In certain embodiments of formula IV or formula V, R' and R2 together
with the nitrogen to which they are attached form a guanidinyl group, an

 vaadirylegresp, a 10 carbamyl group, or a urea group. Preferatﬁg%y&&mo“m
t
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embodiments, R1 and R2 together with the nitrogen to which they are
attached form a guanidinyl group. In certa## embodiments of formula VI or
formula VI, Rl and R2 together with the _nitrogen to which they are .
attach&d SR RRARF BRI {aHaRB Ve O7R §iRatsSprintiil ARG Mg pier is
dwyaeishiinnal heteroatom selected from N, 0 and S. 15 In certain
embodiments of formula VI or formula VII, R1 and R2 together with the

nitrogeq [QMAICOIREY; G ARGREC IOLR 2BER ST REMBSRE SNg. In

certain embodiments of formula VI or formula VII, R1 and R2 Together with
the nifrogen to whjch,they are.attac ?I‘i{i m a fourmempbered ring. In
certairg%%%@éﬂﬁéﬁ{gmﬁﬁﬁ%# %fﬁﬁ/ﬂ%ﬁ?laéﬁ@ﬁ?%}éether with
the 20 nitrogen to which they are attached form a five-membered ring. In

certairbesisadmaiediormoffovmalidivnbhtivet R tegethe witethertoits to which
thgeyiFrogsRcR ARG y@m&@b@?ﬂ@g@rm a six-membered ring. In
certain embodiments of formula VI or formula VII, nis 1, q is from 0 to 2,

and is C1 6 alkyl,.halo, halp-Cl.6 alkyl,sC1_.6 allcgxy, or cyano. 25 In
certai%f%%&?rﬁ%ﬁs%%%ﬁﬁ%o ?o}ifm%lés\ﬁi‘,éﬁ | ql qis from 0 to 2,

R7is C1.6 alkyl, halo, halo-Cl.6 alkyl, CI-6 alkoxy, or cyano, and R" and

R2 eadh ffdeprabadimsnthRf byanibr BIRanyaegsHain embodiments

of formula VI or formula VII, nis 1, qis from 0 to 2, R7 is C1_6 allcyl,

halo, hale«thit atlbdimeratkbiprmutyan®’ angeReandtR BriogEMemaiRt! and the

t O, 3 / 05/004479 -25 nitrogen te which,th .

o e e o A by cuch

combodimentidyitemibrewith anariBcenddf end thantomsgo Whish shay are attached

emﬁgcﬂrﬁe@gg@ﬁmgl or formulaVIl,nis 1, gisfrom0to 2, R7 is
C1.6 alkyl, halo, halo-C1_6 alkyl, C1.6 alkoxy, or cyano, and R' and R2

togethes it Saloen o ubich lhex atc alached form & guamidin v
group, an amidinyl gréup, or a uféa group. In such embodiments, R™an

R2 together with the nitrogen to which they are attached preferably form a
guanidinyl group. in certain embooﬂqgﬁts of formula Vi or formula VII, nis

: 8o, hataxC1-64 SRilkoxy, or
cyano, one of R1 and &2}' ppen or | to alkyl and € other is
Ci_o6alkylcarbonyl, C3 s ¢yt l, aryl- 2y a five- BF six

l,
© Vi

wherein n, g, R', R? and R’ are as defined herein.

The subject compounds may, in certain embodiments, be of the formula VII:

o 0O
\\é’/ o 2 _
7 | R
R); |
g1
O n R VIL

wherein 1, g, R', R? and R’ are as defined herein,
In certain embodiments of formula VI or formula VII, nis 1 or 2. Preferably nis 1.

In certain embodiments of formula VI or formula VII, R' and R each
independentiy is hydrogen or C,_galkyl, or R' and R? together with the nitrogen to which

they are attached form a three, four, five or six-membered ring.
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membered heteroaryl or heterocyclyl that contains one or two nitrogens.
Preferred heteroaryl include imidazolyl, pyrazolyl, pyridyl and pyrimidyl.

wh wiangg heterocyclyl include imidazolinyl, and tetrahydropyrigidimbdEleos470
certain embodiments of formula VI or formula VII, niis 1, g is from 0 to 2,

R'is 15 C1_6 alkyl, halo, halo-C1_6 alky#4 €1.6 alkoxy, or cyano, one of

R"and R2 is hydrogen or C1.6, alky] and the other is C1.6alkylcarbqnyl.
preféaas@rﬁ%&abeﬂwsamrf@mﬂ&%%@ﬂ%@%% & Btﬁa#r

aeltpindenodirhgaisgeh fermulaidi.or formula VII, nis 1, g is from O to 2,
R'is C1_6 alkyl, halo, halo-C,.6 alkyl, C1_6 alkoxy, or cyano, one of R’

and Ry IS HYON PR Ah{edi0o PR ARMLARIING QAL BIE R SLYHOAURE with the

certain embodiments of formula VI or formula VI, nis 1, q is from 0'tg 2,

rétTegen tsWNGh thalarraitreiedkiarg é{%»afﬂ%&xﬁ“&rowﬁﬁg}“dﬂ‘é%ﬁgimg'

and R2 is hydrogen or C,.6 alkyl and the other is aryl-C1_6 alkyl.

Prefelatisrinis eotbedibedineiisRilis ydrdgenia¥ TR Brs béﬁiythleis hydrogen
ertain | \. 18,4 QS

P D R R R0 R R iy St (O Hydrony, or

REvie- O1 ammombergd e e amaT STHyRIFERSY THARA SRR RS S AW M ogens.

in certain embodiments, be of the formula VIII: Cr OSO PARS ~z R VIII;

WO 200&#ah7AaHCTHERR0FAAdITIY o2 Gomedeil,(R RndR angetieaneith the

defined herein, T ject - i i
A S S A R
BTt A gHBThed huredreroun. cetarebln boeisicpmbetiseniial/apd R together
{ormuia BieBeans RAieRehejnde nendratbs sy ShaRRN &bbplkyl, or R’

and R2 together with the nitrogen to which they are attached form a

three, four, five or.sixsmembered ring. {n.certain e iments gt formula _ .
VI O'I?Orr?%alxéi ﬁ?}iﬁ?)ééﬁ‘&%{’égg%%m&a J%?I of ormuf'aj_ k‘)ﬁﬂ el R Icog@wxer with the
nitrogen to which they are attached form a three- fo seven-membered ring that optionally

contains an additional heteroatom selected from N, O and §.

In certain embodiments of formula VI or formula VII, R' and R? together with the

nitrogen to which they are attached form a three-membered ring.

In certain embodiments of formula VI or formula VI, R and R? together with the

nitrogen to which they are attached form a four-membered ring.

In certain embodiments of formula VI or formula VI, R' and R* together with the
nitrogen to which they are attached form a five-membered ring.

In certain embodiments of formula VI or formula VII, R' and R together with the

nitrogen to which they are attached form a six-membered ring.

In certain embodiments of formula VI or formula VI, nis 1, g is from 0 t0 2, and
R’ is Cy.¢ alkyl, halo, halo-C;.s alkyl, C;_galkoxy, or cyano.

In certain embodiments of formula VI or formula VI, nis 1, gisfrom 0 to 2, R’ is
Cu.¢ alkyl, halo, halo-C;.¢alkyl, Ci.salkoxy, or cyano, and R’ and R* each independently is
hydrogen or Cy.salkyl. :

In certain embodiments of formuia VI or formula VI, nis 1, gisfrom 0 to 2, R’ is
Cy.¢ alkyl, halo, halo-C; g alkyl, C; salkoxy, or cyano, and R' and R? together with the
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independently is hydrogen or C,.6alkyl. 10 In certain embodiments of
formula VIl or formula IX, R' and R2 together with the nitrogen to which

wiheyeaeatached form a three, four, five or six-membered ring:dp/685@004479

embodiments of formula VIII or formula IX, one of R and R2 is hydrogen
or C1_6 alkyl and the other is C_6alkylca#bonyl, C3.g cycloalkyl, aryl-Clo

alkyl, hydroxy, or a five- or six-membered heteroaryl or heterocyclyl that .
BOHERR'S 7 1% AHRGGEN PR s b BIRNER BTG Vi optionally

formiile B, dddiichhl heagethenwitbctizd nimodk OtavilSich they are
attached form a guanidinyl group, an amidinyl group, a carbamyl group,
or a Yrea HaHR UGG 5F Bt EmPosimanialL R and £2, wastheh 0, R is

the nitrogen to which they are attached form a guanidinyl grqup. 20 In
CorBbRBSeEITS AR oha DT R B R aAG S 1ogEE i e

#he opinagentichhighatb eyt aised fachetsiomidininpeutn seueridinginromgdor a
ring that optionally contains diti t

frd SRR AN SRR B0 HeTE QR P IR SR R ol they
weethehedtbraieraplit byan agueRigiNEF&IB. attached form a

three-membered ring. 25 In certain embodiments of formula VIII or
formula £siRhanehBE tegeihd fuvikulae/ it dgendia Wiichitey; drérom 0 to 2, R is

PRI 8 Ot S B Oh el i1 1y droen o Cus
ebkphiatad SaerRhe i sollibsbatythi. seielapliT At HiEh sy op a five- or six-

ﬂl@ﬁ@&%&q{&b?oﬂi/g'& BEDRISRIINGtLERHAN SRR R Mylderred
VIII or formu

I . R and R2 together with,the nitrogen,to which they are
bR R S TR R AU B ST, BRBaUe G g ooy
Hthedd omiddzoliayl imé enrdhyddparignRiingl. Cl.6 alkyl, halo, halo-C1-6
alkyl, C1_6 alkoxy, or cyano. In certain embodiments of formula VIII or

formutg Bl a8 Hdfarts B it il WK iBRtRD IR, G 1@ 2Kl etb0 to 2, R is

alkoxy, or.cyano, and R' and RZ each independently is_hydr
-l el i

. enor
1Rgr (s BRTb S PR B RN ORF 8F ot w&,ﬁmogfn or Crs
i1 Qrio treibiti & ke AlKMylbalbohg 0 FeE & Aiyin Gich atkedinesmay AR, is hydrogen
ggﬂ rgi and RY together with the nitrogen to which they are attached form
e

B8-§dven-membered ring that optionally contains an additional

heteroatom selected from N, O and S. In certain embodiments of formula 7.
VIl olrosaitai swbodimsisetdomus Y bepformula VI, nis 1, g is from 0 0 2, R 3s

Cy-¢alkyl, halo, halo-C; salkyl, C;.¢alkoxy, or cyano, one of R' and R? is hydrogen or Ci.¢
alky! and the other is Cs. cycloalkyl.

In certain embodiments of formula VI or formula VII, nis 1, q is from 0 to 2, R is
Cysalkyl, halo, halo-C,.¢ alkyl, C;.¢ alkoxy, or cyano, one of R and R? is hydrogen or Ci
alkyl and the other is aryl-C.g alkyl. Preferably in such embodiments, R' is hydrogen and
R? is benzyl.

In certain embodiments of formula VI or formula VI, nis 1, qis from 0 to 2, R is
C1.¢ alkyl, halo, halo-C,_s alkyl, Cy.¢alkoxy, or cyano, one of R' and R? is Cy.¢alkyl, and the
other is hydroxy.

The subject compounds may, in certain embodiments, be of the formmia VIIL
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15 alkyl, halo, halo-Cl.6 alkyl, C1.6 alkoxy, or cyano, and R' and R2
together with the nitrogen to which they are attached form a guanidinyl

W b/ ARgNidinyl group, or a urea group. In such embodimeptsy RpAS 004470

R2 together with the nitrogen to which they are attached preferably form a
guanidinyl group. In certain embodiments2éf-formula VIl or formula IX, p is
0,qisfrom0to 2, Ryis 20.CI.6 alky halo-CI-6 alkyl, C1.6 alkoxy, or
cyan, GREFERR: gntBR?“i@ %yEﬁ%@%‘ﬂ'PﬁP@r%ﬂﬁrﬁll and the other is
Cl.6alkylcarbonyl, C3_g cycloalkyl, aryl-Cif alkyl, or a five- or six-

membiBse dubeter comypanhiteracyiolyetien comtaidisrents.dretaicintforpnts I
Preferred heteroaryl include imidazolyl, pyrazolyl, pyridyl and pyrimidyl.
Preferred heterocyclyl include mrdaz@rnyl and tetrahydropyrimidinyl. 25

In certain embodiments of for alX, e freth 0to 2, R'is
ClI-6 alkyl, halo, halo-C, aI -6 aI or cy 0, oHe of R"and R2 is
hydrogen or CI-6 alkyl and“t S w eris €/.6a bonyR Preferably in

such embodiments, R is hydrogen and R2is ac%tyl In certaif¥s
embodiments of formula VIl or formula IX, nis 1, pis 0, q is from 0 to 30

2, R7 ighetehalkw’, Ralon dRl0afel 6 @iGileOhfraticoxy, or cyano, one of R’
and R2 is hydrogen or CI-6 aIkyI and the other is C3.s cycloalkyl. WO

2005/105776. PCT/ER200 0

formu%a ﬁffor formuia F%qsrs %ﬁﬂ ég%%%%pﬁid#mﬁgﬁ aﬁ)btll 6

aHdApSIeEiKin Ry BPETRAD! C@m@ﬂeﬁm Bnad R stnmrh;g ¥ithitt wiaRagh to which
3R the Qthenis 3Gl B kb Rl gfesakiininsech bgeiments, R' is

hydrogen and R2 is benzyl. 5 In certain embodiments of formula VIII or

formula IX sfr to sC16 alo 6
&a h%m %ﬁs aﬁ(y?omi z% gclh

alkoxy, or cyan, SBhe fhe other IS roxy.
Imdepmd@rﬁﬂb@dlﬁﬁbﬁgs@ﬂf&nﬁMITT qis 0 or 1, IC is halo, one of RI
and R2 is C1-6 alkyl, and the other is hydrogen. 10 Where any of RI, R2,

R3, Rdn B@iﬁ@@ﬁ%@dﬁeﬁﬂé}dﬁbﬁﬁﬁlﬁimﬁmlﬁﬁxﬂmm Rbahdai?(ybgﬁther with the
preferabl en I, i.e. C.-C6al and morg re rab Kk
F?é%?@glelnf)awv chatlﬁg 'areé gac%eg tk ee {i%e rl)%g 5 e%ﬁ) Yéd ring.

& Compotngs i accordance with 1 é meth
invention are shown in Table 1 Meltrng 8 oints shown in Table | represent

the coFfeeEHBIFGPRTHRSE/TGH &¢ freedle o tisaide 2apd R

TfyBkdgdn or Ci.salkyl and the other is C; -ﬁalkylcarbonyl Cs.g cycloalkyl, aryl-C, ¢ alkyl,
hydroxy, or a five~ or six-membered hetercaryl or heterocyciyl that contains one or two

nifrogens.

In certain embodiments of formula VIII or formula IX, R' and R? together with the
nitrogen to which they are attached form a guanidinyl group, an amidinyl group, 2
carbamyl group, or a urea group. Preferably in such embodiments, R! and R? together

with the nitrogen to which they are attached form a guanidiny! group.

In certain embodiments of formula VI or formula IX, R! and R* together with the
nitrogen to which they are attached form a three- to seven-membered ring that optionally

contains an additional heteroatom selected from N, O and S.

In certain embodiments of formula VIII or formula IX, R' and R* together with the

nitrogen to which they are attached form a three-membered ring.

In certain embodiments of formula VIII or formula IX, R* and R? together with the

nitrogen 1o which they are attached form a four-membered ring,
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Name (AutonomTM) Mp C pKi pKi 5HT 5HT2 6 A1
(+-)-(7-Benzenesulfonyl- 198.0- 9.16 7 2,3-dihydro- 199.4

weREeA dldioxin-2 yimethyl)-methyl-amine 2 (7- BenzenesuIfori,\é121312()():”,0()”79

240.0- 9.06 6.87 dihydro-benzo [1,4] dioxin- 243.6
2--(S)-ylmethyl)- methyl amine 3 (7-Benzéfdesulfonyi-2,3- 247.1- 9.78 7.33
dlhydro benzo [1 oxm 249.9 2 (R -ylmethyl)-m th% amine WO

2005/185° &) st & F]:Rggkf:r with the

Stk Syl 20 61}95&:41 tﬁ@wm&&d&%yﬁéﬁ@%&ﬁ&hﬁg
dihydro-benzol[1,4] dioxin- 225.4 2-(R)-ylmethyl)-methyl- amine 5

(6-Be Nge EHH%%@&?&;@&@ & erMa%ﬂ%@%f%ﬁﬁ@ [Rid)dige 908geﬂ1@r with the

220.5 2 -(S)-ylmethyl)-metlyl- amine 6 (7- Benzenesulfony -2,3- 107

g ogeBIYY S SRA Lo TERR S A& mine 7

[7-(3-Fluoro- 245. 8 9.67 7.74 benzenesulfonyl)-2,3- 246.4

dihydr@sbented] chdodionimts of formula VIII or formula IX, g is from 0 to 2, and R is

Cy.¢ alkyl, halo, halo-Ci.s alkyl, C g alkoxy, or cyane.

In certain embodiments of formula VIII or formula IX, g is from 010 2, R’ is Cis
alkyl, halo, halo-Cy.g alkyl, Cy.¢ alkexy, or cyane, and R' and R? each independently is
hydrogen or C;_galkyl.

In certain embodiments of formula VIII or formula IX, qis from 0 to 2, R is Cie
alleyl, halo, halo-C,.¢ alkyl, C,.c alkoxy, or cyano, and R!and R? together with the nitrogen
to which they are attached form a three- to seven-membered ring that optionally contains
an additional heteroatom selected from N, O and S.

In certain embodiments of formula VIII or formula IX, qis rom 0 to 2, R is Cp.
alkyl, halo, halo-C;. alkyl, Cy.s alkoxy, or cyano, and R' and R? together with the nitrogen
to which they are attached form a guanidinyl group, an amidinyl group, or a urea group.
In such embodiments, R* and R’ together with the nitrogen to which they are attached
preferably form a guanidinyl group.

In certain embodiments of formula VIII or formula IX, pis 0, g is from 0 to 2, R’is
Ci.¢ alkyl, halo, halo-C,.¢ alkyl, C;¢alkoxy, or cyano, one of R! and R*is hydrogen or Gy
alkyl and the other is Cy_galkylearbonyl, Cycycloalkyl, aryl-C,.salkyl, or a five- or six-
membered heteroaryl or heterocyclyl that contains one or two nitrogens. Preferred
heteroaryl include imidazolyl, pyrazolyl, pyridyl and pyrimidyl. Preferred heterocyclyl
include imidazolinyl, and tetrahydropyrimidinyl.

In certain embodiments of formula VIII or formula I¥, q is from 0 to 2, R is Cys
alkyl, halo, halo-C;.s alkyl, Ci¢ alkoxy, or cyano, one of R'and R%is hydrogen or C;.galkyl
and the other is Cy.¢alkyicarbonyl. Preferably in such embodiments, R' is hydrogen and
R* is acetyl.

In certain embodiments of formula VIII or formula IX, nis 1, p is 0, g is from 0 to
2, R isCis alkyl, halo, halo-C,; ¢ alkyl, C;.alkoxy, or cyano, one of R'andR’is hydrogen
or Cy.salkyl and the other is Cs.5 cycloalkyl.



2-(S)-ylmethyl]-methyl- amine 8 [7-(3-Fluoro- 250.1- benzenesulfonyl)-2,3-
254.3 dihydro-benzo[1,4]dioxin 2-(R)-yimethyl] -methyl- amine 9

wzbbs(@rEioro- 224.9- benzenesulfonyl)-2,3- 227.9 PCT/EP2065/004479
dihydro-benzo[1,4]dioxin 2-(S)-yl] -methylamine 10
1-(7-Benzenesulfonyl-2,3- 75.8 WO 20088105776 PCT/EP2005/004479

-30 # Name (Autonomlf C pKj pKi. 5HT SHT A di dro benz 1.
1,4] foxmtain gmbs %‘ﬁn%%@ﬂ?‘ﬂﬁr%& CHS MGt 2> X s C

hata;emmmmj)@&w Jmc&hwtﬁpelnemﬁd{iaﬂ sirhydrogen or Cy.salkyl

3 Y e e e

Hmanzbnesulfonyl) 2,3- 251. 3 dlhydro benzo[1,4]dioxin- 2-ylmethyl]-amine
14 [7-(3-Fluoro- 228.7- benzenesulfonyl)-2,3- 231.3

5 In certain embodiments of formula VIII or formula IX, g is from 0 to 2, R is Cig
alkyl, halo, halo-C, salkyl, C; s alkoxy, or cyano, one of R' and R? is Cy6 alkyl, and the
other is hydroxy.

In certain embodiments of formula VIIL, q is 0 or 1, B is halo, one of R' and R* is
C,salkyl, and the other is hydrogen.

10 Where any of RY, B%, R?, R, R®, R or R are alkyi or contain an alkyl moiety, such
alkyl is preferably lower alkyl, i.e. C;-Cealkyl, and more preferably C;-Cqaliyl.

Representative compounds in accordance with the methods of the invention are
shown in Table I. Melting points shown in Table 1 represent the corresponding
hydrochloride salts unless indicated otherwise.

15 TABLE1
# Name (Autonom™) Mp°C | pKi | pKi
5HT | 5HT2
& A

1 | (+)}-{7-Benzenesulfonyl- |198.0- |9.16 |7
2,3-dihydro- 195.4
benzol1,4]dioxin-2-

yimethyl}-methyl-amine

2 | (7-Benzenesulfonyl-2,3- 240.6- | 9.06 { 6.87
dihydro-benzo|1,4]dioxin- | 243.6
2--(8)-yimethyl}-methyl-

amine

3 | (7-Benzenesulfonyi-2,3- 247.1- 1978 | 7.33
dihydro-benzoll,4]dioxin- | 249.9
2-(R)-yhmnethyl)-methyl-

amine




dihydro-benzo[1,4]dioxin- 2-ylmethyl]-dimethyl- amine 15 [7-(3-Fluoro-
242.4- benzenesulfonyl)-2,3- 243.8 dihydro-benzo[1,4]dioxin 2-ylmethyl]
W@pro% amine 16 1-[7-(3-Fluoro- 100.8- benzenesulfonyl)-2,3- 108.3
BE1108776 PCT/EP2005/004479 -31 Name (Autonom) NS BEBRG05/004479
pKi 5HT 5HT2 6 A dihydro-benzo[1,4]dioxn 2-ylmethyl] -azetidine 17
[7-(3-Fluoro- 193.0- benzenesulfonyl)-2,3- 196.9 dihydro-benzo[ 1,4]

e

dioxin- 2-yimethy}-(P-methee/{ ety canie 18]4NH- (8- FIyKD-| pki
benzenesulfonyl)-2,8- dihydro-benzo [.1,4] dioxin- 2-ylma li.-'rnq__’.;%ké%ir
19 1-(7-Benzenesultonyl-2,3- 132.3- dihydro-benzo [ 1,4) dioxin- .
2-ylmethyl)-azetidine 20 1-[7-(3-Fluoro- 215.4- henzenesulfony])-2 8-
217.2 dihydro-penzp[T,d]dioxXin- Z-yImethyl-azetiding 220-9-

4 | (6-Benzenesulfonyl-2,3- 219.7- | 8.83 {7.57
dihydro-benzo{l,4}dioxin- | 225.4 |
2-(R)-ylmethyl)-methyl-
amine

5 (6-Benzenesulfonyl-2,3- 218.2- | 7.79 | 6.14
dihydro-benzo[1,4]dioxin- | 220.5
2-(5}-ylmethyl)-methyi-
amine

6 (7-Benzenesulfonyl-2,3- 107.8- | 894 | 7.18
dihydro-benzo{1,4]dioxin- { 111.9
2-yl}-methylamine

7 [7-{3-Fluoro- 245.8- | 9.67 | 7.74
benzenesulfonyl)-2,3- 2464
dihydro-benzol1,4]dioxin-
2-(5)-ylmethyl]-methyl-
amine

8 17-(3~Fluoro- 250.1-
benzenesulfonyl)-2,3- 2543
dihydro-benzo{1,4]dioxin-
2-(R}-vimethyl]-methyl-
amine

9 | C-[7-(3-Fluoro- 224.9-
benzenesulfonyl)-2,3- 227.9
dihydro-benzo{1,4]dioxin-
2-(8)-yll-methylamine

10 | 1-(7-Benzenesulfonyl-2,3- | 75.8-




21 (7-Benzenesulfonyl-2,3- 224.9 dihydro-benzo[1,4]dioxin-
2-ylmethyl)-benzyl-amine 22 C-(7-Benzenesulfonyl-2,3- dihydro-benzo [

wa, Ajodipadmrs2-yl)-methylamine 23 (7-Benzenesulfonyl-2,3- 2320@-<1/Ep2005/604479
dihydro-benzo[1,4] dioxin- 233.5 WO 2005/105776 PCT/EP2005/004479
-32 Name (Autonoth) Mp C pK| pK| 53$ 5HT2 6 A
2-ylmethyl)-dimet
dihydro-benz 3[f4
1-(7-Benzenesulfonyl- 2,3 203.0- dlhydro benzo[l 4] dlo’ilfﬁf OBI&12
2-ylmethyl)-ariridine 26 (7-Benzenesulfonyl-2{3- 169.3- diaydro-bgnza[1,4]
dioxin- 171.9 [ 2-ylmethy])-(2-methoxy ethyl)-amine 27
(7-Benzenesulf0m I%CWQ@ZE[HM‘B%ZG [1}8tdioxin- 246.7
2-ylmethyl)-ethyl-amiiR 2 dviehyy)-[ 7-(toluenet3- 99.9-
sulfonyl)-2,3-dihydro- 106.1 benzo[1,4]dioxin{2- ylmethyl]-amine 29
Methyl-[7-(toluene él}'ilggtén ©

11 | Benzyi-|[7-(3-fluoro- 195.1-
benzenesulfonyl)-2,3- 197.1
dihydro-benzo{1,4]dioxin-
2-yimethyl}-amine

12 | Methyl-[7-(toluene-4- 213.0-
sulfonyl)-2,3-dihydro- 2141
benzo{1,4]dioxin-2-
yimethyl}-amine

13 | Ethyl-{7-(3-flucro- 247.5-
benzenesulfonyl)-2,3- 251.3
dihydro-benzo[1,4]dioxin-

2-yimethylj-amine

14 [7-(3-1311101'0— 228.7-
benzenesulfonyl)-2,3- 231.3
dibydro-benzo{1,4]dioxin-
2-yimethyl] -dimethryl-

amine
15 | [7-{3-Fluoro- 242.4-
benzenesulfonyl}-2,3- 243.8

dihydro-benzo{1,4]jdioxin-
2-yimethyl]-isopropyl-

amine

16 | 1-{7-(3-Fluoro- 100.8-
benzenesulfonyl}-2,3- = | 108.3




sulfonyl)-2,3-dihydro- 170.8 benzo[1,4]dioxin-2- yimethyl]-amine 30
1-(7-Benzenesulfonyl-2,3- 279.2- dihydro-benzo[1,4] dioxin- 279.4 WO

WR20p811057766 PCT/EP2005/004479 -33 # Name (Autonomtm PIApYEP13kE/004479
pKi 5HT 5HT2 6 A 2-y|methy|)-piperaz_i|g? 31 N-(7-Benzenesulfonyl-2,3-
126.5- dihydro-benzo[1,4]dioxin- 128.3 2-yimethyl)-guanidine 32

7-Benzenesulfogyir2; 3= ey A:REH R E# O 292 3%[@?3- idine
33 N-(7-Benzenesulfonyl-2,3- 199.2- dihydro-benzo[l,zl]l#giir - 9,.8

2-yImethyl)-N+methyl- hydroxylamine 34 1-(7-Benzenes yl-é, 183.0-
dihydro-benzo[1,4) dio)dn- 90.0 2-ylmethyl)-1H-imidazoles35|N- A

(7-BenzeneSLIfGn‘y' 273 Aih%di‘g-"’ 'i’i_'\dgl 41d_| Xt= 2-y=|llcthy'= -acetamjde
36 2-(3-Methylaminoﬁrirl1{g%ﬁ§/}l- f?f?éﬁ‘u’)ﬂroq enzo [ 1,4] dioxine;6-

sulfonyl)-benzonitrild Fmerdbensddasulfonyli2,3- 94.7-

dihydro-benzofT;243dioxin="96.4"2-yimethyl)-pyrrotidin-3

17 | [7-(3-Fluoro- 193.0-
benzenesulfonyl)-2,3- 166.9
dihydro-benzo{1,4]dioxin-
2-yimethyl}-(2-methoxy-
ethyl}-amine

18 ! 4-[7-(3-Fhuoro-
benzenesulfonyl)-2,3-
dihydro-benzof,4|dioxin-
2-ylmethyl]-morpholine

19 | 1-(7-Benzenesulfonyl-2,3- | 132.3-
dihydro-benzo!1,4]dioxin- | 135.5
2-yimethyi}-azetidine

20 | 1-{7-(3-Fluoro- 215.4-
benzenesulfonyl}-2,3- 217.2
dihydro-benzo!1,4]dioxin-
2-yimethyl]-aziridine

220.5-
21 | (7-Benzenesulfonyl-2,3- 2249
dihydro-benzo[1,4]dioxin-
2-ylmethyl)-benzyl-amine

22 | C-{7-Benzenesulfonyl-2,3-
dihydro-benzo{1,4]dioxin-
2-yl)-methylamine

23 | (7-Benzenesulfonyl-2,3- 232.0-
dihydro-benzo|1,4]dioxin- | 233.5




ol WO 20051105776 PCT/EP2005/004479 -34 # Name (Autonomm) Mp
C pKi pKi 5HT 5HT2 6 A 38 3-(3-Methylaminomethyl- 190.6 2,3-dihydro-
wdFdok/ibenzo[1,4]dioxine-6- sulfonyl)-benzonitrile 39

PCT/EP2005/004479
(7-Benzenesuifonyi-2- methyl-2,3-dihydro- benzo[1,4]dioxin-2-
ylmethyl)-methyl-amine 40 (7- Benzeneﬁé?fdnyl 2,3- 104.9-
d|hydr0 benz'\r’l 4] diexin=-105.7 .2.vhanathvb-trea-4-1 -
[2-(6-Benzen ssﬁlfonyl 1-Dapmelipienc %’iﬂ?dro bgﬁgovﬁ 18 Klin- f%-e thyl]
-methyl-aming and [2-(7-Benzenesulfonyl-2,3- dihydro-BBrdzo[EHATdigxin-
2-yl)-ethyl] -methyl-amine TABLE | Compoungs of the jpresent inyentipn
can be made|by avariety of methads depicted .in the illustrative synthetic
reaction schemes sRoiReER® J&gatBEY below. 5 The starting materials
and reagentsjused mﬁ@parlng these compounds gengrally are either
available fro sAldrich-Chemieal-Co-of are
prepared by methads known to those skilled in the art following
procedures setforin TRBeeferemdésnghiciBas Fipd@4.8nd| Fieserls Reagents
for Organic Synthesi I Yd r§2§g91 Volumes 1-15
Rodd's Chemistry p éi%g&% %érﬁpoun éHnEsnwer Science 1p Publishers,
1989, Volumes 1-5 Aritrstisflckient-and Qrganic Reactions, Wiley &
Sons: New York, 19gEndolumes 1-40. The fgllowing gynthetic reaction
schemes are jmerely.

25 | 1-(7-Benzenesulfonyl-2,3- | 203.9-

dihydro-benzo[1,4]dioxin- | 206.6
2-ylmethyl)-aziridine

26 | (7-Benzenesuifonyi-2,3- 169.3-

dihydro-benzo[1,4]dioxin- | 171.9
2-yimethyl)-(2-methoxy- '
ethyl)-amine

27 | (7-Benzenesulfonyl-2,3- 242.2-

dihydro-benzo(1,4]dioxin- | 246.7
2-ylmethyl)-ethyi-amine

28 | Methyl-[7-(toluene-3- 99.9-

sulfonyl)-2,3-dihydro- 106.1
benzo|l,4ldioxin-2-
ylmethyl]-amine

29 | Methyl-[7-(toluene-2- 169.0-

sulfonyl)-2,3-dihydro- 170.8
benzo[1,4]dioxin-2-
yimethyl]-amine

30 | 1-{7-Benzenesulfonyi-2,3- | 279.2-

dihydro-benzo[1,4]dioxin- | 279.4




illustrative of some methods by which the compounds of the present
invention can be WO 2005/105776 PCP/EP2005/004479 -35
wiiReRiged,; and various modifications to these synthetic reac
schemes can be made and will be suggested to one skilled in
having referred to the disclosure containeg in this Application. The
starting materials and the intermediates of the synthetic reaction schemes

th’]e (EP2005/004479

can 5 be isolatedl and phisified Mudesietlising|chhveGtionditechpilues,
including but not limited to, filtration, distillation, crystallizajien, siyrs
chromatography, and the like. Such materialsican be gharacterized using
conventional means, including physical constants and pc—,ﬁctrdl dafta.
Unless specifi tb@ﬁ@éﬁpmpip&&ﬁﬁtlons describefl herein preferably
are io condu erie-pressureat a
reaction temperature range of from about -78 C to about 150 C, more
preferably from3dbqu d CRenabmstl iR, 2nd Assipreferably and
conveniently at abquj ﬁ%ﬁg&(@éﬁ ng Jemperatyre, €.g., about 20 C.
Scheme A below illustrates one synthetlc procédure usable tojprepare
compounds 15 of thé BirERaEERe n, X, AL, R, RZ, R3, R4, Rs and
R6 areas defined hareln 0 OOO00ArS~~XHStep1 rStep 2C}33
(R6)F AIC13 (@8 R R4R (‘E)2 (NOO;0R4R Stepi3SOArS
\R3 Ra ~'Ar'll -%#gﬂzimﬁ“'?%“ﬁ( MCPHEA, {~(H (R6)p|~ R33
CN3S02 R P 0. O IRUbRSO-Be@ro[I)Rdidris-\ O O.S Step 5 Ar'S O N-R
ArR2 /1/R3j--~"1 ﬁﬁ_ﬁ&l?ﬁﬁsﬁaﬁdﬁ{g\lHZ (R6, X R3
33 | N-(7-Benzenesulfonyl-2,3- | 199.2-
dihydro-benzo[1,4]dioxin- | 200.8
2-yimethyl)-N-methyl-
hvdroxylamine
34 | 1-(7-Benzenesulfonyi-2,3- | 88.0-
dihydro-benzo|1,4}dioxin- | 90.0
2-yimethyl)-1H-imidazole
35 | N-{(7-Benzenesulfonyi-2,3-
dihydro-benzo|[1,4}dioxin-
2-vimethyl)-acetamide
36 | 2-(3-Methylaminomethyl-
2,3-dihydro-
benzo[1,4]dioxine-6-
sulfonyl)-benzonitrile
37 | 1-(7-Benzenesulfonyl-2,3- | 94.7-
dihydro-benzo[1,4}dioxin- | 96.4
2-ylmethyl}-pyrrolidin-3-
ol




i@

h SCHEME A WO 2005/105776 PCT/EP2005/004479 -36 In Step 1 of
Scheme A, arylsulfonyl compound a is treated with acetyl chloride or like
ide,.in the presence of a Lewis acid such as aluminum trichloride,

v?g)g?ga%%%agg acyl arylsulfonyl compound b. As noted above, %%5?%3”6{“‘“‘”9

S or NW, such that arylsulfonyl compoungha may be a phenol, thiophenol

or aniline compound. In 5 embodiments wherein X is NRa and Ra is

hydrogen, conventional Xamred suosecting’ yroup MhbiqueKimay pkiused.

Arylsulfonyl campound a may be prepared by reaction )fs@@rarygglifﬁ)nﬂ/l

halide or hetefoarylsulfonyl halide with a suitally proteated phenol (where

X is 0), thiophenol(where X is S) or aniline (where X is NW), ollotved by

deprotection..| yge S¥GR MiegHidHaRcha@l-y|a bpfony compound aljis
described by ... Sljﬁg{ﬁrﬁgt -1.into EPOSlEﬁg’?Z 1..In step 2, acyl
arylsulfonyl campou é?éoes an allrylati ction with a haloalkyl
cyclic oxide sych as raleshbgigioxinen® c to yield an arylsulforyl
methylloxirang etheggempgund d. Fhis reaction may bg carried out in the
presence of mild_hase under polar solvent conditions. 15 A BRayer:Villager
oxidation is carried|out in step 3 by treating compound @ with 4 peracid
such as meta-chéoro/pepbapania:Hei{MCPBA) or other peracid to form an
aryl sulfonyl gcetate inﬁrrp gia éﬁgt shown), which is treated with base
such as potassium | By r(%('"g 16'effect a cyclization and afford alcohol
compound e. Compdwnda fadibem-2senzodigxane where X i5 0, a
benzothiazine|wheregitisRi RhaBgNZxEINe Where X Is 20 NRa. A
mesylate compaund f is formed in Step 4 by treatment of alco i
methane sulfonyl chloride. The reaction of step 5 may be achieved undler
polar aprotic sphent (zandiiansdfdhelmesence mimtrialkylamine catalyst.
In step 5, mesylate|c und f is d with ing g to afford
compound h. 25 Thi@gg%ﬂ%or? ‘rl%%l;f%j%&’r‘ﬁ%' OU %?der polariprotic
solvent conditipns withylmatingl-@eampound h is a compound gf formula |
in accordancewithrttre-mverttion.The procedurg-of Scheme A provides
compounds injaccardance with the invention wherein an arylsulfonyl
group and an afHingakyPepeurrarEdiertdii-a meta” re@aﬁ%n Bib witH
respect to the core b&ﬂg@l@&@ﬂ@(@;@mazine or benzothiazine) 30

ring system. In other wards, ap arylsulfonyl group is pla¢ed at the
7-position, and an 2 5%'5&1?’ 'm)é'tfl}’ll»an%(m%

and
[2-(7-Benzenesulfonyl-2,3-
dihydro-benzo[1,4]dioxin-
2-yl}-ethyl}-methyl-amine

TABLE 1
Compounds of the present invention can be made by a variety of methods depicted

in the illustrative synthetic reaction schemes shown and described below.

The starting materials and reagents used in preparing these compounds generally
are either available from commercial suppliers, such as Aldrich Chemical Co., or are
prepared by methods known to those skilled in the art following procedures set forth in
references such as Fieser and Fieser's Reagents for Organic Synthesis; Wiley & Sons: New
York, 1991, Volumes 1-15; Rodd’s Chemistry of Carbon Compounds, Elsevier Science
Pubilishers, 1989, Volumes 1-3 and Supplementals; and Organic Reactions, Wiley & Sons:
New York, 1991, Volumes 1-40. The following synthetic reaction schemes are merely
illustrative of some methods by which the compounds of the present invention can be



aminoalkyl group is placed at the 2- position, of the core ring system. As
noted above, compound h may be enantomerically pure with respect to
istry at the 2- position of the ring system when made by the _

- ‘g%?g\ﬁlggp%?e%ure. WO 2005/105776 PCT/EP2005/004474 -37P|ﬁ5y 2005/064479
variations are possible in the procedure 6f3cheme A. For example, amine
g in step 5 may be a cyclic amine wherein R1 and R2 form a ring. A
cypnihiesiredy dvsl ysuidus mosificofiomsite thescremthalithreastinnsypaeoetcan be made
affpudy 6L tection o LS RURRCOIRUR PRANGCRSE AR ARl osure contained
compounds of Tormula | with n=2. Other variations will 5 suggest

tﬁéﬁ%él%gl’l‘i?’f’r%’se skilled in the art. The procedure of Scheme A above

results in a compound h having the same stereochemistry with respect to

that of Batosteting matenascar8t HenmtBrivefbatel| oftthtoymthotieresyiitnesihemes can

5 PB%C%%WE&h%&nE%{rﬂ%HSﬁddﬁlﬁ%?B@Iﬁg%ﬂ&ﬁﬁﬁ&“%ﬁxﬂﬁﬁ@r including but not

invention, wherein the stereochemistry of the starting to materials is )
plsaiiedetointiteating gisiliatom sortiieatop, ArramatopprhiR Andghenlike. Such
R&a8gail 2t ae dpfinedligsdinsiid) RoIEhH0At Siems iBHRMINERYIGERal constants
Arm,l / Ar %3 RSR4 0SOtBrVOR64 SR X~ikOO0 _kors R3Ral
(F?‘ldo‘ﬁefﬁ@a 8%Ra P\0\'OH Ra Y~ x Step 3 Step 4 Ar%Ra R~RS Ra S

Br Ar%S\ 5 OH CH3S0ZzCi 00-00m R R (R37jz)( 0 R3 (Ra)p O Ra

Step 5 Vel Apgsified Ap he)\ @otanR $hR seactipuprdagpribeyt (rgrein preferably are

10 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 iliustrates one synthetic procedure usable to prepare compounds
15 of the invention, wherein n, X, Ar, R, R%, R%, RY, R® and R® are as defined herein.

0.0 o 0 O

Ar Step 1 Ar S Step 2
s 35 Ml SR
’ O y 3 ped
XH 8 XH VAR &
R® , AlCl (R R
R Ay MO P b . -
e O
5
O O O O\t ip R4 R
“S:, Step 3 8 o
AT Y IR R T A W TOH Step4
P , MCPBA, KOH 7 R’ CH,S0,C!
: vt ®R") X g
(R )p 4 O P ]

5 4 b
OA. IO R4 R C)\\ XO O“S’p O R R R1
‘g .SI L -
ArS © O Step & Ar E}E
R’ R,R,NH X R R?
[
(R); X e f ' ; 2 (R°)/ R’

h

SCHEME A
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O0$00RR4 nSCHEMEB 15 In step 1 of Scheme B,
arylsulfonylphenol i is reacted with dioxolan tosylate j to form ether
compound K. This reaction may be carried out in the presence of
W&%&E@’W "®arbonate or like mild base under polar, aprotic sSOREREP2005/004479
conditions. WO 2005/105776 PCT/EP2095/004479 -38 The ether
compound k is hydrolyzed in step 2 to afford diol compound 1. Using S. L.

BUChI/MaQﬂe@t ﬁbﬁ@ﬁ@ﬁlé' D@t a}y&kﬂfﬁ?gﬁf}rﬁﬁﬁn?)gls h%@ltellzm iZ&ﬁGGhlorlde or
cliz
8 57, B o B BT R B R AR FORE B AT DAY ALRRto provide
any, &yVhictlsidfryl isomaotedviith Asninded ibstep B malyd)sa@xeSnmrNBr such that
q'gfs%ﬁl&)%r%f ﬁ%ﬁ?& éAl%Q Ve 19 ?ﬁ%&%ﬂﬂm %ﬁylc}}egﬁﬂﬂ@x&gﬁpound In
m o, whic

pou IS & co pound f formuia | accordance with the

srhariorenseBae T ois bR |m%té%}ﬁ’ﬁ€ﬁﬁé‘?mm@ﬁﬁé@é%@ﬂ%%ﬁﬂg group
1A% ébsﬁﬁ @rﬁ@@raﬂgnsmﬁﬁmmmﬁata&mywlﬁﬁpﬂr@rw ﬁa&zcn of an

X, Rt RS.and R6 fined herej

RSO S B o sy el e e Bl PRt B (where X
i® OB thibphEnoD C@l@tﬁﬂ(ﬁﬁRar&ﬁlmleﬁ(Nﬂl@P XOH SR, 4obows\ 1§ Bpwotection..
R Aréé% pmu% 5y d@ﬁ%mﬂ"t%ﬁ@%@eﬁ%% RAUGARRIR & ahi%iﬁﬁn et al. ir

b’0, 0 R30 11 O'Ra Stép 6 AFS O R3.Ste " Ar S O R3
@H)%i’céﬁlﬁé)/os_MeR R,NH, 5

=

In step 2, acyl arylsulfonyl compound b undergoes an alkylation reaction with a
haloalkyl cyclic oxide such as halomethyl oxirane ¢ to yield an arylsulfony] methylloxirane
ether compound d. This reaction may be carried out in the presence of mild base under

polar solvent conditions.

A Bayer-Villager oxidation is carried out in step 3 by treating compound d with a
peracid such as meta-chloro perbenzoic acid (MCPBA) or other peracid to form an aryl
stﬂfonyl‘acetate intermediate (not shown), which is treated with base such as potassium
hydroxide to effect a cyclization and afford alcohol compound e. Compound e may be a
benzodioxane where X is O, a benzothiazine where X is 8, or a benzoxazine where X is
NR®.

A mesylate compound f is formed in step 4 by treatment of alcohol e with methane
sulfonyl chloride. The reaction of step 5 may be achieved under polar aprotic solvent

conditions in the presence of a trialkylamine catalyst.

In step 5, mesylate compound f is reacted with an amine g to afford compound h.
This reaction may be carried out under polar protic solvent conditions with heating.

Compound h is a compound of formula I in accordance with the invention.

The procedure of Scheme A provides compounds in accordance with the invention
wherein an arylsulfonyl group and an aminoalkyl group are placed in a "meta”
relationship with respect to the core benzodioxane (or benzoxazine or benzothiazine)
ring system. In other words, an arylsulfonyl group is placed at the 7-position, and an
aminoalkyl group is placed at the 2- position, of the core ring system. As noted above,
compound h may be enantomerically pure with respect to stereochemistry at the 2-

position of the ring system when made by the above procedure.



aXN»wWR PX(WR50\OR)zP R W iivSCHEME C In step 1 of

Scheme B, arylsulfonyl compound b is alkylated with benzyl bromide to

15 provide a benzyl ether compound p. As indicated above, in

e ostismaiatasvherein X is NR.a, suitable amine protecting groupr/epaons/o0a470
techniques may be employed in this step and other steps. WO

2005/105776 PCT/EP2005/004479 -39 In 3fep 2, a Bayer-Villager

oxidatian,is carried.out by treating compound p with eracid in.the \

o BRSO E G R SRR K e Grapgle, amine g
 Adetstrpcompphbed qiicubjectwhiaeR sty R ddutaciiys i @tepaB: oy be used in

reﬁlﬁ\ﬁedf‘%ﬁﬁl%t@tfb JEQUREERThE QRRANACE GoAlFLRIONAS RIRGRANG of the cyano group

compound r. 5 In"step 4, alkylation of compound r with a haloallcyl cyclic = i
0xt8e SRIGSIAF AUt 6PRURAS eArFRIElA i YRE kTN Ol Fptions will

5 fogﬁg&ﬂ@éﬁsﬁemm/ﬂgb@muéa snafdeartnethylloxirane ethers. A
cyclization is carried out in step 5 by debenzylation of s to form a phenol
intermegliate Wiy, which, the e clizati Y
compoi%lgét.&lbg%gglr% p%n%%a&b%ba eﬁ%g%%%\nge %@é&% %%ﬁ%@ the same
betersrahaanstinaidhanst & theeoonameehylsisares NI?. As in the
case of Scheme A above, the cyclization reaction of step 5 of Scheme B
preserveshetaecaehelmistiflisaiteh anbirssopaietdovifobedaraetiyt may be used in
oxirane ctsuc%ttrég%l e%ag?r%%rtiﬁguX V%u%?o rog Uélte wi re%gect 0 thet2- £ the starti
pdasrff%ar{ao%?ﬁe ring sys e compt.ljuncfl IS prowée’& iy 5?85 TRisty of the starimg

10 mostkrielsdnmesenved is therfisdl ipyaductiondicienhd, mmMpoRhRERKRY, R® and R
methane sulfaryl.ehloLids, in the manner described above for step 5 of
Scheme A. In step 7 of Scheme B, mesylate compound u is reacted with
an amine g to afford compound v_ in the manner described for step 5 of
Scheme A above. Compound v_is a compound of formula I in
accordance WR;B}, he inveption, and can be enantome, ii‘sfally 20 pure wi
respect to stereofReRYistry at the Btgosition of the ring syxEm.a8 o Step 2
above. Alwgtnatively-fesylate conmpound a may % reag yithed R2 g R —_—
cyanate to aﬁfard, after Ehbsequeﬁ(reguction and a]]f:‘{,gti , COBrpounds
of formula | Rt n=2. Many variaﬁg@ﬁ,@4 possible iA't prodedure of
Scheme C and will suggest s L

R |
OH ®) 3
R, o o ; O R
4 Step 3 Step 4
Ar ROR'ps gt ————— A OH ———
~g . IR Py ) ) CH,SO,CH
%6 : 00 m R R
(RB)P 0 Rss (Rs)p 0 R3
Ok, =
A O .~ Ar N
A © 5 S RIRANH, \:/S\\ ° >
O 0 rR° R 0o 0 aq o0 R5 R4
B (<4
SCHEME B
15 In step 1 of Scheme B, arylsulfonylphenol i is reacted with dioxolan tosylate i to

form ether compound k. This reaction may be carried out in the presence of potassium

carbonate or like mild base under polar, aprotic solvent conditions.
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themselves to those skilled in the art. 25 Scheme D below illustrates yet
another synthetic procedure that may be used in preparation of
compounds of the invention, wherein p, Ar, X, R', R2, R3 and R6 are as
WEHSHAZACAZTIN. In this Scheme Ar may be the same or differeRGA/BB2I95/004479
occurrence. WO 2005/105776 PCT/EP2gQ5/004479 -40 ~P O-P OH Step
100\0O-P ,11 +r((r)m S~/ O’, OH Ar-S'O (NS-ArArOR Ar0000
1R~P eevh Stepb O dIOF hiftepldéd-insteps) iR CHISHEGH P O
00 O0-S Step4 0'0ONR ,116'0-"'S" A(R >/f.0 R3 R RZNH Ar Rfi)P

Oc(R Is 7@ %&Tﬁx@ﬁ?@{'ﬁt Qc%EﬁErel Prashems Pg,. 2001, 123, 12202-12206,

arylsu on catec compound'w IS a yl’ate W|th a diarylsulforiate X

diath endeditss g yelizetigh st davevidy. Aekebarsmpaendmaybe a 5

mixture of regioisomers which may separated in this step or s subsequent

step, o wegd4pghisie withisusepataiororinested 2 e mﬁe@ﬁag@ﬁgm&ylme n,
oved from_ben oxane y .to give.alcghol z. In_ste 1?)

B AR R AL Bl Ln i RSy AR, ESulen o Scheme

mabwemarvé&m’oﬂylammﬂd@bbﬁk@{hms@Imphand@nwhe:}narmemmpound of
feseihad.AhavedMeswRipda R Libis reacted with

Scheme C below illustrates another synthetic procedure that may be used in
preparation of compounds of the invention, wherein p, Ar, X, RLR% R, R, R and R are
as defined herein,
oL

-~ 5

Q

0.0 § Wl/

ArS Stept A _Step2 Lo =3,

ettt

, " TMCPBA KOH

R

0 g
\ I,
Syt

A

O OH \ l;
1 Step 4
Ar \@E Rs TRE R @ X Sees, OH
8 X | : PdiC

0, ,P R
Step ArS @ O~LR? _ Steo?
CH,SOCI & x O Me R R,NH
P PUR WS NS
w R ROO
SCHEME C

In step 1 of Scheme B, arylsulfonyl compound b is alkylated with benzyl bromide to
provide a benzyl ether compound p. As indicated above, in embodiments wherein X is
NR?, suitable amine protecting grou15 techniques may be employed in this step and other
steps.
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to amine g in step 4 in the same manner described for Scheme A above,

to afford an aminoalkyl benzodioxane compound |Ib which is a compound

of formula | in accordance with the invention. Compounds of the
W &dHSWhen R' and R2 are hydrogen, may be subject to fuRGEHEP2005/604479
reaction to afford monoalkylamino, dialkylggino, amidinyl, guanidinyl, 15
imidazolinyl, imidazolinylamino, and other functionalities as shown in

Schena ktepVx) 280w VSTaperREITROACE wdikd /it-BE Gr@ihR4AaMEdtNdp with a

O R PRI el O R ekt 0

9e CH,CH, OO 11/Y\C-4:CH, HN~HC NCH, NH2 6 R 4 R5 NHS 5
N-'\ OAoetatersqppaundaHs srhjscrtosascocrialyser Siydeslyes fassiar i dpremove the
Qéé‘t&!ﬁ/'l%%qla/ﬁ*bili{\c&%H&Jd@%hﬂ%r%ﬁ@ﬂ&oﬁc&dﬂéd&ﬁ@B th 11

SCHE n Scheme E, arylsulfonyl amine compound Is maybe

protected, subject to..methylation under redugi itions, and then
Coproe e o B e o P A o halometty
togirde suljearnigdhowtine thkykaon destribridiiey seprévifiSchrene A above, to yield a

%gmmgyg@tgylamino or other dialkylamino compound.
Compound Is may also be reacted with 1H-pyrazol-I-carboxamidine

hydrochloride in, the,presence of amine catalyst.under polar aprotic
Sglve i ?Fg‘}%“té car?iecci outain step aéal%' dggenzy at{on s to form a phenol

intermediate (not shown), which then undergoes cyclization to give alcohol compound .
Compound t may be a benzodioxane where X is O, a benzoxathian where X is §, or a -
benzoxazine where X is NR®. As in the case of Scheme A above, the cyclization reaction
of step 5 of Scheme B preserves stereochemistry (not shown) associated with halomethyl
oxirane ¢, such that enantomerically pure product with respect to the 2- position of the

ring system compound t is provided.

In step 6 a mesylate compound g is formed by reaction of alcohol compound t with

methane sulfonyl chloride, in the manner described above for step 5 of Scheme A.

In step 7 of Scheme B, mesylate compound u is reacted with an amine g to afford
compound ¥ in the manner described for step 5 of Scheme A above. Compound vis a
compound of formula I in accordance with the invention, and can be enantomerically
pure with respect to stereochemistry at the 2-position of the ring system as related above.
Alternatively, mesylate compound u may be reacted with a cyanate to afford, after

subsequent reduction and alkylation, compounds of formula I with n=2.

Many variations are possible in the procedure of Scheme C and will suggest
themselves to those skilled in the art.

Scheme D below illustrates yet another synthetic procedure that may be used in
preparation of compounds of the invention, wherein p, Ar, X, RY, R% R® and R® are as

defined herein. In this Scheme Ar may be the same or different in each occurrence.



afford urea compound 1g. Alternatively, compound Is may be reacted with
io dimethylformamide dimethyl acetal to yield urea compound |h. As yet
another alternative, compound Is may be treated with }

wo ?‘rqg?m)%t]ﬁanyl 4,5-dihydro-IH- imidazole to afford |mldazol|n'i)%\'?4'f1'¥"'ﬁ90”"{"}"‘”9
compound li. In still another alternative,- ggmpound is may be reacted with
ethyl imidate (acetimidic acid ethyl ester) to provide acetamidine
compound 1xh 15 Many varlatl%as are pgssible in the procedure of

Scheme D an %'agest the es to those Sfetléd mdh@ B o-pP
details fopRk compounds@f he |nventlof‘\'etre'd"esclgh R3
Exampleggection betbl. Thecpqgnpqy S of the invention mﬁe sele@tlve?

affinity for 5-HT meceptors, 20 includingthexs-HT6 the 5-HTZA receptqr, or

both, and as such are expected to be useful in the treatment of certain

CNS disorders such as Parkinson's disease, Huntington's disease,

anxiety, depression, manic depression, psych05|s epilepsy, obsessive

compulsive disorder§tendod disopl€rs.% Al |mer9et€tw|§ease
i

(enhancement of cognitive®WO 2Q0% 76 B q;'a/EPZOOSIUOZIZFfQ
memory), sleep disorders, feedmg(ﬂﬁa der

Y ®sugh as anorefa %ﬁhmla
and obesity, panic attacks, akathisia, attentlen 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 §
head injury sgch as drocepgagus Such compoundg are algp expecfpd
to be of useJp , m 'fe rtain ron‘i’c IS rde S sﬁch
functional jsp,o rind irritable bawgﬁisyndmrrg
pharmacolo@/)pf the corﬂpounds of this inwgntion w%ns)determlne’ﬁi3 by art
recognized procedutas. The in vitro techniques for determirihg the
affinities of test io compounds at the 5-HT6 receptor and the 5-HT2A
receptor in radioligand binding and fugetipmaiapsays are described
below. The |nvent|on includes pharmaceutlcal compositions comprising at
least of th resel enti an |nd|V|d al iso
racenfﬁ BFPwn ?g::e e ?nlxtur P grsgzc‘):?1 3lip Eitit %%%Utlt'a aﬁqﬂated with
dicelptdfieasal, cnusblvatedh@fﬂ@fct,tag gmbmhcﬁémnbﬁstl?@neodmxane y may be a

5 atzggsv@%%gﬂim;&% Rible GRSt Qfﬂeanﬂoaﬁ&hé@m sha{@eauyﬁt step, or used
and/or prophylactic ingredients.‘In genera the compounds of
tageihes nWithase Separatieied iR Step 2 , the protectmg group P 1s removed from

benzodioxane y to give alcohol z. In step 3, alcohol compound z is converted to the

corresponding mesylate la by reaction with methanesulfonyl chiloride or like
alkylsulfonyl halide in the manner described above. Mesylate la in turn is reacted with
10 amine g in step 4 in the same manner described for Scheme A above, to afford an
aminoalkyl benzodioxane compound lb, which is a compound of formula I in

accordance with the invention.

Compounds of the invention, when R' and R? are hydrogen, may be subject to
further reaction to afford monoalkylamino, dialkylamino, amidinyl, guanidinyl,
15 imidazolinyl, imidazolinylamino, and other functionalities as shown in Scheme E.
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therapeutically effective amount by any of the accepted modes of

administration for agents that serve similar utilities. Suitable dosage

ranges are typically 1-500 mg daily, 20 preferably 1-100 mg daily, and
Vigb2R05(EfETHbly 1-30 mg daily, depending upon numerous facers/seehsso4479

the severity of the disease to be treated, the age and relative health of the

subject, the potency of the compound used;, the route and form of

admrnrstratron the Jndication towards WhICh th%@dmrnrstratron is directed, RS N,

and thé’)gre gk, experrence ?;Esf _Medigg) practiti Her |nvoR/§d oo Mz
One oi"‘oragrg?@1 i ih the gitGPEs treatu diséasegilPle abile, Rs e,
without ehdue Experimentationattd in mjiancé ugon personal knowleskge

and the disclosure of ths Application, to ascertainta therapeutically 1
effective amount of the compounds ef the present invegtion for a given

disease. Compounds of the invention may be administered as

pharmaceutical formulations i ing those su‘gﬂiraré foro
buccal and sub-lingual), recjal, l, topical 30,\pulmonary,
parenteral (including intrgmuselar, intraarteri#i¢inietthecal, sub
and intravenous) administration 8zin a form #uitable for administration by
inhalation or msuffIaFt{gon The preferred 1 manney, . @F agininistration is

generalfy Bral a/db\nvenrent da gimprPivhich cage o f A2
adjustetd taoﬁthe Jegree of” aﬁ@a 2005/105776 * ]g(:[ on
PCT/EPZB@T / 79 -43 A compostd or corﬁpounds of the invenrfj R’
together with one or morgg conventional adjuvants11 carriers, or diluents,

may be placed into the form of phargzagentiea compositions and unit
dosages. The pharmaceutical compositions and unit dosage forms may

be co edo on | ingredients |nc ventr aI5 .
it o O AR o e I3 AR PRI tfpect
mség&tmmmriray@bmg amddidiet lméﬂrbmwle;antocmd &6 e vidéumethylamino
eEtﬂ&%gi‘aﬁH ERNRIBRIAe Yith Qﬁem%%&w&aﬁamn%ngﬁo&? (6ot shown) to

ed. The pharmace_frcal composrtlons may be employed as solids,
RICHIS B fOREPANED gaiiawstbyivnmp oriathep divlelaminersarapound.
releasse forlmiulations, or liquids such as solutions, suspensions, to

emuIsEnmpeﬁnicklpnﬁlYmisoé;&Mé@m@hﬁE&pmﬁi—meaﬁMMidme
%&?8@1%?. IS "tk seq{c\é%‘i"ﬁ%'xﬂéjgﬁ{gigé{%}&ér 01 rggfégoqign?rélc?ndmons to
|n ecta

€ solutions Tor parenteral use rmulations CO aining about on

ardIFseasPBTRRURG 189 lipenttdveln sramertrerde sy oreactedmisht
AR HPEHeRAARE) MR e@ﬁ&&?ﬂlﬁ& && éﬁﬁ%Qiﬂﬂiﬂﬁu I0J6t another

Spreseniaiie unt desasc e 1o e compnunds oL e iepien ey

imidazole to afford imidazolinylaminc compound 1i. In still another alternative,

compound le may be reacted with ethyl imidate (acetimidic acid ethyl ester) to provide

acetamidine compound 1j.

Many variations are possible in the procedure of Scheme D and will suggest
themselves to those skilled in the art.

Specific details for producing compounds of the invention are described in the

Examples section below.

The compounds of the invention have selective affinity for 5-HT receptors,
includingthe 5-HTg the 5-HT)4 receptor, or both, and as such are expected to be useful in
the treatment of certain CNS disorders such as Parkinson’s disease, Huntington’s disease,
anxiety, depression, manic depression, psychosis, epilepsy, obsessive compulsive

disorders, mood disorders, migraine, Alzheimer’s disease (enhancement of cognitive
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administration dosage forms. The pharmaceutical compositions and

dosage forms may comprise a compound or compounds of the present
invention or pharmaceutically acceptable salts thereof as the active
WERAPBHERT’The pharmaceutically acceptable carriers may be eitnamsadfiooss7o
or liquid. Solid form preparations include ngders tablets, 20 pills,

capsules, cachets, suppositories, and dispersible granules. A solid carrier

;ﬁ@é@@@&%}&@;&%@ﬁ&f?@ B&%rtme@m%}aﬁadwﬁm%, aand obesity, panic
avo ens SOluplli Icants,. su inaers,
A RO SR B AR e O A afaeR et
Idlpm\ddefﬁ,ﬂﬁé aeithdrayerh érath/deuy fibedy sivideccectioheybibhriel, aicotine and

rﬂ'éﬁ%&%ﬂﬂy 8, f&Eﬁ% fyided %‘d"ﬁs‘é%ll@?&ﬁ@EJ&Eﬁﬂéﬁt&l{H‘égﬂﬁQYﬁauma and/or
cowﬁégsﬂgenera is mixed with the carrier having the necessar

# %{ﬁf%@hﬁl%éﬂré@meeﬁﬁ@ae@m@%@4&9@%@6‘156 in the

siraaesiest cEhein T dgisriak tabiall disiesahiv doniatadinbabuiReRler and
‘(:11}:#0}F b%ut s%?ve J[y% O) percent of the active compound. Suitable

Fhot limited to magnesium carbonate, magnesium
stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatine, tragacanth,
30 mefiysceharamsolagyigh thesonyresmeacefi fiscinyentipmems datamnined by art

CReBsIMIELBBEHIRS. iFfe Tieviers) (diengHal 0y IFRBNIREJOHACHMRIties of test

the formulation of tive com sulatin ma erjal a
&%@ﬁﬁ&ﬁﬁﬁeﬁéﬁﬁﬁmﬁﬁﬁﬁﬂ A SRsEE D Mg biing and
chntieisni®d suaysuncddeldybadhettar, which is in association W|th it.

Similarly, cachets and lozenges are included: Tablets, powders, capsules,

pills, 35,capRRlnicH dderRng PEuRRaFOlE Y MRRISHIARIE AT B! at least one
admlnlstratlon WO 2005/105776 PCT/EP2005/004479 -44 Other,forms

SAEBRIS O APARFAEE ARBPHRR RS Rl RO RESTA B fyon-Tacemic
ammtalmsf Syroas, ol mw&mmﬂ@mmhmmsuhmaﬂm&fmogeﬂm with

“f%'alqu 5 T%Q%ﬁ%&ﬁ?c&‘ﬁ}l%&@ piengeio] %%%%%r g E’;% J&c and/or

use to rm preparations S|ons may repared In SO ut|o
forenianstic meseliedss 5 propylene glycol solutions or may contain

emulsifying agents, for example, such as lecithin, sorbitan monooleate, or
acaciaIrAcgeﬁetﬂ, sehatiasrgssuhésprepatied byvehisitalvindtheactdministered in a

CRARTSRL SRRSO BT PN U SR B nitation for

agents queous nsions can e prepar ed

ceprissigt mm@w&b@&n@%&is&wmwm mmyéélxrsl -500 mg daily,
MRAdRAFbIP UCTDO SR RMIR &ﬁ&&éyﬂwg@%m S3098 3T CHSEHHESBon numerous

dlum ca box ethylcellul nd other well kn suspe
JEERES ORGSO STEDEF e 10 S e SO GHE T healh of the
esmin;bnt)rthpqnﬂmawfdﬂntammpadddl oneth the actite amhfpmmeof administration, the
%lg{c%% ﬂa)\(f?a[?ds which the administration is directed, and the preferences and
P
experience of the medical practitioner involved. One of ordinary skill in the art of
treating such diseases will be able, without undue experimentation and in reliance upon
personal knowledge and the disclosure of this Application, to ascertain a therapeutically

effective amount of the compounds of the present invention for a given disease.

Compounds of the invention may be administered as pharmaceutical formulations
including those suitable for oral (including buccal and sub-lingual), rectal, nasal, topical,
pulmonary, vaginal, or parenteral (including intramuscular, intraarterial, intrathecal, -
subcutaneous and intravenous) administration or in a form suitable for administration
by inhalation or insufflation. The preferred manner of administration is generally oral
using a convenient daily dosage regimen which can be adjusted according to the degree of
affliction.
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stabilizers, buffers, artificial and natural sweeteners, dispersants,

thickeners, solubilizing agents, and the like. 15 The compounds of the

invention may be formulated for parenteral administration (e.g., by

R84 Example bolus injection or continuous infusion) andeEEHIE5/0064479
presented in unit dose form in ampoules, pre-filled syringes, small volume

infusion or in multi-dose containers with an added preservative. The
COMPORitigpmPith ks SHERpHINES At SURPARHARDISOILAR Olyith one or more
emulsions in oitl%%)or agueous vehicles, églrﬁexample 20 solutions in

aﬁ%‘%ﬁ%l&}ﬁ}e YRR Sty SATTESean 1 S B1GHS 0P8N A6u Laifithsthe form of
dphenmmltiaitscqnpahitdas M@étdogg@e@mhammﬁ&henmpositions and
gbeﬁw,aﬁgeg)&a%@,ﬁy e O Blike" 8 UBHANERING EHER (39 conventional

ethyl oleat€), and may contain formulatory agents such as preserving,

WERPRTHREISH g oMEheyE Adrisiosal ARtTR) campenras e frg dpleptgnd the unit
AllssndiviethenagtiveniRaegisnstmaplee dfRevearfoimt 25 ANAIneGEY ingredient
aseptic isolation of sé&lerile solid o@gophilizaﬂon from sollutioa fﬁﬁi‘ .
OSSR BETSPLILE (BT A°d b Pagrcranecyo e pYfty dharbarmaceutical
watepddiidors rpryubel sropityedhae stibdssic b eed dablatated fitledopipables, semisolids,
agministration. ta. the.e idermis_as.g&@eg;sﬁcx&gbm§u%lo#og Qras a,

CWACLs, 30l CICasc LOrLitd {10113, _suspensions
trkénsdgrmal Eaj[ch. Ointments and creams may, for example, be S0P ’

fEFATpAeE whtFTsnos difed sansilsny fensraluigenne ndbritwrofoupmesitaries for rectal

thickeging adﬂliﬁfki)gﬁiﬁlﬁg;a@&;lﬁﬁﬂad-ﬁiiﬁﬂﬁlﬂ'@ﬁﬂkﬁﬁ%ﬁ?ﬁ%ﬂ%t&ﬁdﬂﬁhﬁfbr parenteral use.
ueous. or oily base. and will in general.also containing pne qr more

?n"ﬂ@#%né’ %Sgéé?l ga,lgfggi palln Oélgeﬁtz o 0@ r?é’iln%%ﬁg‘ﬁ%%ﬁ%%gﬂ%ﬂ{gmm e broadly,

atfurits ik ke rihgua gt dodeedol i agdhigramerpeidables suitabkertdingly suitable

topiralafminsiatiapspiemeuth include lozenges comprising active
agents in a flavored base, usually sucrose and acacia or tragacanth; 35

pastilles, comprising the active ingredient in an inert base sych as gelatine

and gI;/e]z}(laeriﬁ% oF 585%1%&“%%@%63%&@7@54% 8 EdEVaHgy of oral
aoiaistratiodosagesiemsodibeighir tharewtivd imgnpdistivns arslidabige forms may
ligotioh ST L e B AABPAUREH BRI EHANINAYR S AQERAEE Bk armaceutically

adminis ratiogé?s suppositories. A low melting' wax, such as a mixtdre of

FAFSFREABIE IgRET JBETEPT 88 dhe sastitie [ RmR ARt dTASd RhtAggutically acceptable
comenentyshdisithesadlitbandigndo Salid ftrrexpreplaatiymiifnicigdd pewders, tablets,
e ixt is. the ured into convenient sized molds
O Al SN S 0y e o
formmere vbsiaagriardirhinmayanbe. abasaddverdsnfbhvonciegmgengalssolubilizers,

PRBESa I NRPUrRRARY SzERRIBINARH) BHALIQAPSablet disintegrating agents, or an
encapsulating material. In powders, the carrier generally is a finely divided solid which is

a mixture with the finely divided active component. In tablets, the active component
generally is mixed with the carrier having the necessary binding capacity in suitable
proportions and compacted in the shape and size desired. The powders and tablets
preferably contain from about one (1) to about seventy (70) percent of the active
compound. Suitable carriers include but are not limited to magnesium carbonate,
magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatine, tragacanth,
methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa butter, and
the like. The term “preparation” is intended to include the formulation of the active
compound with encapsulating material as carrier, providing a capsule in which the active
component, with or without carriers, is surrounded by a carrier, which is in association
with it. Similarly, cachets and lozenges are included. Tablets, powders, capsules, pills,

cachets, and lozenges may be as solid forms suitable for oral administration.
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10 active ingredient such carriers as are known in the art to be
appropriate. The subject compounds may be formulated for nasal

adn("llirjistr_ation. The solutions or suspensions are applied directh/Tto the
WEKER /clgelfﬁfby conventional means, for example, with a dropﬁ ,/Brﬁ@ﬂge(mw

or spray. The formulations may be providggl in a single or multidose form.
In the latter case of a dropper or pipette, this may be achieved by the 15
patier® tithmifiostesingitablapforo pristtey dinedietertion cth doldeméqufidhéorm  preparations

%‘Péﬂlkﬁ%lgfexﬁl&?ﬁ‘éﬂéiQﬁdﬁki%ﬁﬁﬁea%eo%ﬂr%ﬁﬁ&@%@&&&%&ﬂsfﬁﬁs, or solid

example’by means of a me_tering atomjzing spray pump. The compounds
%{E?F{i

h d
ErmeRFRRAITABATH RIS MFRIERGE P ReroeRYaifishartndisiopa e uid form
eréparseteatonEwadtiang meludingiripandsah asbhitisieation. daene, in agueous
corrgr%?und Vili“ egoel‘{l?{%p a\{:enalasmcalg ar iCIl%ﬁlisﬁ?égr eX%r’%)le oxf EQ{% le, such as
Broey stfivé Yg MeronS or 1ess Sueh & particle size %13%/ Be ’og%ainecf[gi/ ’
becitinia kreowhitanteareciertee xampladiy. mid@monsosnlTtenscive be prepared by

inQrsignt isHRroyided iapsasstrizediask With AigHahleRPelahnts, flavors,
such as a chlqrofluprocarbon (CFC), for example,,

giabilizerinaBr : ASERIST fisHEnsipns can be prepared by dispersing
dichibistetiafidedosthion enpabecarbonveioxidigtoviatives suitebisl gashThenatural ot

aergsgl m venie in legithin.
e O R DO, A0 ot wer
kowvenisyspanding reaptse Pabiddermnnadgprratisms nglpdevenditions.csusapmeons, and
@trﬁgﬂhm'imﬁ&gﬂﬁ% %@H’t%&’@fﬁ Eﬂﬁgﬁwmetﬁgvﬂlgﬁﬁﬁ]@i&&ﬁ?ﬁl&rﬂsd&gfﬁﬁs, flavors,
starch, staych derivatiyes, such as hydroxypro ethyl cellulgse, and
Sy NG BY S PRGBS ETaY AP IGHHRGS dRicketas solubilizing
agsatscandythefikgowder composition may be presented in unit dose form

for example in capsules or cartridges of e.g., gelatine or blister packs

from which JRg-Bandles MaYiRc-ALBHNSIS BE BY-MmRaRa efamiehalan MQinistration
2005/105776 PCT/EP2005/004479 -46,When desired, formulag%ns an
H@?ﬁ and may be

b Sr PR rBiFGHEPeRE BRI SO R S0P SESOMESPE IR
ieleraecddministrdtiefahitia actjvaulesrpricilied syrogmmplaatheclume infusion or in
A acip iy
REECSLUBBETAN (30N RN care (ERISHEIRAAY ke uch
donrantey SoTPE RS- ctiwinel Anemulgpssiir ellipoanuerussrbidsyy for example

PR MR iRaHgRtCaMPIIaBOTVIth EiceRtMBRInRQUIMNEN élyChiCiRbnaqueous carriers,

mpounds in transdetmal delivery systems are frequently attached.to an .
R BT B HE B BRI B8 ey S e eob table ofl
Cembinkrenitii)a anentjetteblergaser, atgrs Azge ethyl .oleate), and may contain
%}qgﬁgﬁﬂg g CLOLI?&%% i@%%&%f%ﬁﬁﬁfﬁﬁgvﬁr %&é@ﬁ&%g, stabilizing

are inserted stibcutaneous|y into the subdermal layer by surge%or.
and/or dispersing agents. Alternatively, the active ingredient may be in powder form,
obtained by aseptic isolation of sterile solid or by lyophilization from solution for

constitution before use with a suitabie vehicle, e.g., sterile, pyrogen-free water.

The compounds of the invention may be formulated for topical administration to
the epidermis as ointments, creams or lotions, or as a transdermal patch, Ointments and
creams may, for example, be formulated with an aqueous or oily base with the addition of
suitable thickening and/or gelling agents. Lotions may be formulated with an aqueous or
oily base and will in general also containing one or more emulsifying agents, stabilizing
agents, dispersing agents, suspending agents, thickening agents, or coloring agents.
Formulations suitable for topical administration in the mouth include lozenges
comprising active agents in a flavored base, usually sucrose and acacia or tragacanth;

pastilles comprising the active ingredient in an inert base such as gelatine and glycerine or
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1o injection. The subdermal implants encapsulate the compound in a lipid

soluble membrane, e.g., silicone rubber, or a biodegradable polymer,

e.d., polylactic acid. The pharmaceutical preparations are preferably in

%ﬂi%bé)ﬁ’gébg%rms. In such form, the preparation is subdividedfRTdEFRR05/004479
doses containing appropriate quantities_oistbe active component. The unit
dosage form can be a packaged preparation, the package 15 containing

dincrate.auantting SiarenamicResusR A% geiRbigiserREMaSHARMe liquid

powders in vials or ampoules. Also, the unit dosage form can be a

Egﬁé‘fﬂe, tablet, cachet, or lozenge itself, or it can be the appropriate

number of any of these in packaged form. Other suitable pharmaceutical
carrielhanecmpipdodnthtithes mieriicrripay iPeR@mmyated The sdindstration as

HPBEREHES, OTAP AN RGN Rax SHIEB0RYa EmMbubbasiTat2ek d By cerides or cocoa
Publishing Company, f119th edjtion, Easton, F_’en_nsylvagr;i?. Represen{atlve
bﬁaﬁhﬁﬁ{fﬁ DD R RO SR acar 1RB BReRERHHs!Y» for example,
iwetitdngreTesonifit elmugehobbMRliEGreThethefowingedrépar abanenient sized
%pog ﬁ%ﬁb‘l&%ﬁ %%&jx%g&qoeébﬂl ‘hose skilled in the art to more clearly

un

erstand and to practice the présent invention. They should not be 25

considered as limiting the scope of the inventign, but merely as bejng. . . .
lustr-HYo SOPFEBASCEh {6 B FRAEB i iy plated fof vaginal administration.

Pedsaties resyitonylcPeantihyerp osteap fthzk or sprays containing in addition to the
10XIN:2-(R)- )= l-ami thetic pro, Example
e S O e e conaro

-47 O_S OOH Stepl 'O S O Step2 CrOC O |/ Act AICI3.0 Q" 10 Step i
3 S ORRS FMEPEATROM L2 %ﬂé?ﬂ“@%ﬂgg%’?éﬁl FRisERHQRS he solutions

or suspensions are applied directly to the nasal cavity by conventional means, for
example, with a dropper, pipette or spray. The formulations 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 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 order 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 chlorofluorocarbon (CFC), for example,
dichlorodifluoromethane, trichiorofinoromethane, or dichlorotetrafinoroethane, or
carbon dioxide or other suitable gas. The aerosol may conveniently also contain a
surfactant such as lecithin. The dose of drug may be controlled by a metered valve.
Alternatively the active ingredients may be provided in a form of a dry powder, for
example a powder mix of the compound in a suitable powder base such as lactose, starch,
starch derivatives such as hydroxypropylmethyl cellulose and polyvinylpyrrolidine (PVP).
The powder carrier will form a gel in the nasal cavity. The powder composition may be
presented in unit dose form for example in capsules or cartridges of e.g., gelatine or

blister packs from which the powder may be administered by means of an inhaler.
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cH,NH2 oi-t:)) H SCHEME F Step 1 5
1-(5- BenzenesuIfonyl-2-hydroxy-phenyl)-ethanone \SoSteplr\Si /OH

W@E \ ¢l OH The 4-benzenesulfonyl-phenol used in step 1 was

epared According to the procedure described by Sung-Eun Bt A{ERIBH004479
O 514 935 B1, by treating anisole with bggzenesulfonyl chloride in the
presence of AIC13, and treating the resulting compound 10 with HBr in
acetiGaigieh m&reﬁ?ﬂf@mﬁ]hﬁ@fﬂ %bzm@&@yﬂﬁ@mhrﬁmwtyﬁapted for

chlomde 2.35 IIE 3% qf at 0 olution %e xample, the
?Jenzenesulf:on eno molﬁ)ln caaﬁ Cdistifi “(130 if P
mpq@dﬁ mﬁtés awm@W:@lﬂp@ﬁ@t@mfm@iﬁmdﬂm|mmdfempésaae{dwtaneous

L RRIRA cdNeTHERUIIIN MRS ERAIE 88l i3 AR WA LR 6 RAhEdE elease of
on disulfide was distilled,, after 15 which the reaction \‘(;véas heated at

0‘:@1’?@’{3&8 a%fgss/&fweﬁ%%af P8 A ARABET NIFR AHEeAI R Tegimen is
wrasidte dfecpithrid% arpsdersitdGldRem kysexisaate dregttendthytackddte an skin-

$409 H‘é— Sofih r‘f?%célf‘z ) 3R SRgeRE %‘%hgré@t"%&fﬁ‘oai@%éo"8'mbmec1 with a

residue was pu olumn chromato raphy on silica gel
pﬁggﬁﬁgogtm tee-3>3026nfVd -dodecylazacycloheptan-2-one). Sustained release

o0 %aAﬂ%Ifgfy&%MH%@h%?y@éqthwﬁﬁse@maﬁﬁom411 B24urgery or
g o) % 35%(;1’@@ 1ze rog et té‘gcetate e 06‘:1@7 Pi 14 soluble

nﬁﬁrfﬁwwmﬂa,rb,/g Mﬂic(fﬂaE hmbherbenzé:mgfadymezpb}/ﬁmye@m&}mhamde
was prepared: M. p. 164.5-165.1 C. Step 2 1-

S>- Be'ﬁﬁn BREHAAY ) Eﬁ %’&{D%¥ Pﬁ’@ﬁ% @ﬁﬂﬁﬁ? RGBS fotms€ In such
005Q0 (R) (-) Epichlo O 021 mo was, added to a

R BEEEP P 9B 6%7. SABIRREAFRABTL o Sypntities of
m@@&nmpmpbpemsﬁherumr&mgéefc(ﬂm&g 12 @ chapinpaepioutisiic te package

coh}al-gﬁ?gna%%i‘ %ewc?éagﬁﬂgi 'f"}g%f)aranon, such as packeted tablets, capsules, and
powders in vials or ampoules. Also, the unit dosage form can be 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

formulations containing a compound of the present invention are described 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 not be
considered as limiting the scope of the invention, but merely as being illustrative and
representative thereof.

Example 1

7-Benzenesulfonyl-2,3-dihydro-benzo{1.41dioxin-2-(R
The synthetic procedure of Example 1 is outlined in Scheme F below.




reflux for 18 hours. After cooling to ambient temperature, the mixture was

diluted with 10 ethyl acetate, filtered, washed with water and saturated
V&S%Ildrqn {t))lcarbonate dried (Na2S04) and concentrated in vacua. The

Cru Ltefial was purified by flash chromatography on silica Rfel/EP2005/004479

(hexane ethyl acetate; 7:3) to give 1-(5-henzene sulfonyl-2-

(S)-oxiranylmethoxy-phenyl)-ethanone as a white solid (1.456 g; 63%). A

sample vms Grecrystallized from diethyl ether- hexgneoM p. 1¥6.1-116.8

C.Sipaitarlyshytreplacing 15 (%93 epichlorhydrin Yéth (S)-(+)! Step 2
epldrl @. benzene sulfonyl-ﬁ-(R) O ' T
oxiranyffethoxyAphesl)- eth/a”:gne«\ﬁ‘}%fs prepaced. M. px1#1:9;113.5 Cei

Similarly, but replacing 1-(5- beﬁzenesulfonyl 2- hydroxy phenyl)-ethanone ©
with 1-[5-(3-fluoro- benzenesulfonyl)-2-hydroxy-phenyl]-ethanone, the

above procedure gave 1-[5-(3-

quoro-beg gesulfon [)-2-(S)-oxiranylmethoxy- pheryl]-@thanone M. p.

112.7-11 0 C.Replacing Step 3

1-(5 ene |-2- ydroT—E&\e'anhan mu ro- " oH Step 4
benkenegsulfo xy-phenyl]-e Ahone nereplacgtR ——a
eplchlorhydrln with ( Tﬁlchlorhydnn gave CH,S0,C!
1-[5-(3-Fluoro- benzenesulf%nyl) 2-(R)-oxiranylmethoxy- phenyl]-ethanone.

M. p. 118.3-120.5 C. Step 3 25
(7-Benzenesulfonyl-2,3-dihydro-benzofl,41dioxin-2-(R)-yl)-methanol O O

O"0(~SI §teP3 -~ CrS0)" @H [9~ Or*~ MCPBA, KOH @ AOsqutlon

of 1-(5-henZanesuifonyd (S)\om@ylmet@@gsphenyl) hanofe SN
0.059 ope?oxyben j
77%) ' »ML) was heated Lmﬂj,emgefluxf ours:Ad

cooling to ambient 30 temperature the mixture was diluted W|th
chloroform, filtered, washed with water and_saturated sodium
bicarbonate, dried (Na2S04) and cdeBMELY in vacuo. This crude WO
20@ é 5776 PCT/EP2005/004479 -49 residue (0.85 g; 0.0024 mol)

)2 solutlon of 10% aqueous

mlnutes at room tempieﬁfﬁure Solvent was, removed iroygeuo, an

residue was dissolrs cetale;ugshed,m !Eio 8 !:2

hydrochloric acidlfollowed b saturated brigg, d
concentrated in vacuo to give (7°Hen esulfonyl

The 4-benzenesulfonyl-phenol used in step 1 was prepared according to the
procedure described by Sung-Eun et al. in EP 0 514 935 Bl, by treating anisole with
benzenesulfonyl chloride in the presence of AlCl;, and treating the resulting compound

Z
QJE
S

10 with HBr in acetic acid under reflux to afford 4-benzenesulfonyl-phenol.

Chloroacetyl chloride (2.35 g; 0.030 mol) was added at 0° C to a solution of 4~
benzenesulfonyl-phenol (2.34 g; 0.010 mol) in carbon disulfide (50 mL). After 10
minutes at ambient temperature, aluminum trichloride was added in small portions. The
reaction was heated at 130° C under reflux, and the carbon disulfide was distilled, after

15 which the reaction was heated at 180° C for 45 minutes. After cooling to ambient
temperature, the mixture was treated with 10% aqueous HCI (25 mL), extracted with
ethyl acetate (100 mL x 2), dried (Na,SO4) and concentrated in vacuo. The solid residue
was purified by column chromatography on silica gel (hexane-ethyl acetate; 7:3) to give
1-(5-benzenesulfonyl-2-hydroxy-phenyl)-ethanone as a white solid (1.924 g; 70%). A

20  sample was recrystallized from ethyl acetate-hexane: MS; (M)* 276, m. p. 155.5-157.3 °C.
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2,3-dihydro-benzol[ 1,4]dioxin-2(R)-yl)-methanol as an oil (1.44 g; 77%):
MS (M+H)t 307. ft 4 Methanesulfonic acid
7-benzenesulfonvl-2.3-ds_hydro-benzofl.41dioxin-2-(S)- 10 yimethyl ester

00"0 s 0~ 0 oHStep4 ,~.jS% SN OH ~ o' Methané’ﬂfgéyf‘}mg“w
chloride (0.550 g; 0.0048 mol) at 0 C wagsadded drop-wise to a solution
of(7-benzenesulfonyl-2,3-dihydro-benzo[1,4]dioxin-2(R)-yl)-methanol (0.73
g; 0.80radinol) ari lefiybasbeaithdRilfoRyDPAehmiptxin-phenyl | -ethanone  was
dichloragmeth .ofhe 15 mixture was stirred at 0 C for 45
%ﬁ?ﬁ’&fé*%: agr%dgﬂr:lzsﬁ4 ]3%%3 v-\glft]h dichloromethane (20 mL), washed with
wattepdried (Na2S04) and concentrated in vacuo. The crude material

wag. pefiacRys{iEahehragaiaaanivman siicpigak{netanrmeihyl acetate;
1:1) to give methansulfonic acid

benzo[l,4]dioxin-2(S)%&I¢R1ethyI steras a
385.21f%kqp 5 S

by dro-ben 41 .,
dioxin-2-(R)-ylmethyl)-methyi%hine 00 0 00151 0,.\0.5-"SteR¥ S \
0, \Ni CH3NH li I~ of H A 2M solution of methyl amine in methanol (10
mL) dfd-iretBrisblobmdrinitl 23 g 0.021 mol) was added to a suspension of 1-(5-

gﬁ%ﬁ@%ﬂ%ﬂ%&ﬁﬁ%%ﬁﬁomﬁﬁ@xq%@)gg l-m@ghgl 1%%‘@_:_*%9187 Botassium
. mmo were aled,in a microwave r ours. e

R AL 44 O EATED ALt T SEl g A TG P P under
pefhificfbb ¥ &lhstrehbfeatosbph yoomsiiest gekpetating, whthmixture was diluted with
disioiermathaneemelhanoli S Whade aie earereaulianiarbonate, dried

dro-benzo[1,4]dioxin-2(R)-ylmethyl)-methyl-amine as_a white solid
(D'sSPg, 7rdh)consrpiated iBnveMd tolRhydiein Sreriah (Wb RNfyied by flash

AR tehrdfyOr4di& Gel SRelalre-4thil Grethenos)aalgivein{bignzene sulfonyl-2-
P§ﬁ%%1rma%wge%gyc§r)-p %%?rﬂ-%%{zgr?ogg z-1rs/ %%995 /s% 1%4(7194.';? 8; 63%). A sample was
recrystallized from diethyl ether-hexane: M. p. 115.1-116.8 °C.Similarly, but replacing
(R)-(-) epichlorhydrin with (8)-(+) epichlorhydrin, 1-(5-benzene sulfonyl-2-(R})-
oxiranylmethoxy-phenyl)-ethanone was prepared. M. p. 111.9-113.5 °C. Similarly, but

replacing  1-(5-benzenesulfonyl-2-hydroxy-phenyl)-ethanone  with  1-[5-(3-fluoro-
benzenesulfonyl)-2-hydroxy-phenyl]-ethanone, the above procedure gave 1-[5-(3-
fluoro-benzenesulfonyl)-2-(S)-oxiranylmethoxy-phenyl]-ethanone: M. p. 112.7-114.9
°C.Replacing 1-(5-benzenesulfonyl-2-hydroxy-phenyl)-ethanone with 1-[5-(3-Fluoro-
benzenesulfonyl)-2-hydroxy-phenyl]-ethanone and replacing (R)-(-) epichlorhydrin with
{8)-(+) epichlorhydrin gave 1-[5-(3-Fluoro-benzenesulfonyl)-2-(R)-oxiranylmethoxy-
phenyl]-ethanone. M. p. 118.3 - 120.5 °C.

Step 3
7-Benzenesulfonyl-2.3-dihvdro-benzo/|1,41dioxin-2-(R)-vi)-methanol

o0 O“s’p O o
OS Step 3 \E\I j_.-\ . OH
ittt e e
o~k  MCPBA, KOH o
' O

A solution of 1-(5-benzenesulfonyl-2-{S)-oxiranylmethoxy-phenyl)-ethanone (2.04
g; 0.059 mol) and meta-chloroperoxybenzoic acid (4.13 g; 0.018 mol, max. 77%) in
chloroform (20 mL) was heated under reflux for 18 hours. After cooling to ambient

temperature the mixture was diluted with chloroform, filtered, washed with water and

- gaturated sodium bicarbonate, dried (Na,SC,) and concentrated in vacuo. This crude
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(7-Benzenesulfonyl-2,3-dihydro-benzo[ 1,41 dioxin-2(S)

-ylmethyl)-methyl-amine hydrochloride salt: MS (M)+ 319; m. p.

247.1-249.9C, [a]= -40 (methanol; C=I);

Y3188 f)enzenesulfonyl) 2,3-dihydro-benzo[1,4]dioxin-2(RE&AEERH)FH804479

5 methyl-amine hydrochloride salt: MS (Mad1)+ 338; m. p. 245.8-246.4 C,

[a]= +40 (methanol; c=0.5); and
[?eé&lﬁéu@ﬁ-ﬂ:)g;nmylmwﬂwrmmnoﬂ(ﬂ]ﬂb)dwﬁ(ﬁded to a solution of

2){36%%@/&[3@?-%1% ?r{%% i%’,f(ggggg;@l ga%;?l & the FrBillie s Slred. for 30

(mg@ﬁ%%ggpﬁﬁp@%ﬁwro_ ¢Bt was removed in vacuo, and the residue was
%ng’é('ﬁlf}z&ﬁ}ﬁymwnvﬁﬁﬁim |ﬁiﬂin@0ﬁi;(%ﬂ?.{@@aﬁ pRRIEES Gcaligi #Bowed by
procedure,far pr zenesulfonyl
S, SR R NEAI 20 STRECHU HiciRyteghf e, iy (2 benenesnlfonyi-
ol;ﬂfddwdrtsbhsmbl Gd:ejoerGH-ﬂA-mabmﬁlep 8rouil. (1@4Sge P6): MS (M+H)*
7d|n|um % Br\x/ S Br Tosylate 000000V-J-"OTsOHO I\
-(,JOH Step 3 (\/ | ~ OH Step - S\/ O Pd( Og~jZ} S\ 0 0H3SO2CI 0
OO Step5\00~N /ST\0OIS,CH3NH2S\ O0" 001500
SChNEMEfesSfepid  acid  7-henzenesulfonvl-2.3-dihydro-benzo[1.4]dioxin-2-(§)-

3;&8é-'ééé;tgelnezs&r;esuIfonyI-2-bromo-phenoxymethyl)-2,2-dimethy_13,31

\\ f/ \\ f/ \ /,o

CO™ e OO

Methanesulfonyl chloride (0.550 g; 0.0048 mol) at 0° C was added drop-wise to a
solution of (7-benzenesulfonyl-2,3-dihydro-benzo{1,4]dioxin-2(R)-yl)-methanol (0.73 g;
0.00238 mol) and triethyl amine (0.48 g; 0.0048 mol) in dichloromethane (10 mL). The
mixture was stirred at 0° C for 45 minutes, and then diluted with dichloromethane {20
mL), washed with water, dried {Na;504) and concentrated in vacuo. The crude material
was purified by flash chromatography on silica gel (hexane-ethyl acetate; 1:1) to give
methansulfonic acid 7-benzenesulfonyl-2,3-dihydro-benzo{1,4}dioxin-2(S)-yl-methyl
ester as a foam (0.67 g; 73%): MS (M+H)" 385.

Step 5
7-Benzenesulfonyl-2,3-dihydro-benzo| 1,41dioxin-2-

\\ I, \\ f/
©/ \©: j oSN Step5 @SUOJ ~~~~~ ~N
H
CH,NH, o

A 2M solution of methyl amine in methanol (10 mL) and methansulfonic acid 7~
benzenesulfonyl-2,3-dihydro-benzo[1,4]dioxin-2(S)-yl-methyl ester (0.87 g, 2.26 mmol)

were heated in a microwave at 100° C for 3 hours. The solvent was removed under

reduced pressure and the crude material was purified by flash chromatography on silica
gel (eluting with dichloromethane - methanol; 98:2, v/v) to give (7-Benzenesulfonyl-2,3-
dihydro-benzof1,4]dioxin-2(R)-ylmethyl)-methyl-amine as a white solid (0.557 g; 77%),
which was converted to a hydrochloride salt: MS (M)* 319; m. p. 240.0-243.6 °C,
[a]=+40.5° (methanol; c=1).

Similarly prepared were:
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\IOH Stepi\I10~.,,.,,~1IBrX~SBr 000000 20\-II'OT$ WO
2005/105776 PCT/EP2005/004479 -51 Toluene-4-(R)-sulfonic acid

v@ozaﬁld th;gl [1,3]dioxolan-4-yl-methyl ester (0.99 g; 0.003 mol) was
added to

a suspension of 4-benzenesulfonyl-2-bromo-phenol ( %‘%})2605/004479
0.003 mol, prepared by the procedure of 3uing-Eun et al. as described in
Example 1) and potassmm carbonate (0.88 g; 0.0006 mol) in acetonitrile

(4 mL). (FBerasneseliva Rl sirarbenretlLdlborp 148 s mednibaneigyl-amine
to ambigit {GEARGIAL IR eSS ias. diluier: Wit sty [AgStaIEe (methanol

filtered, Waghed with water and saturated sodium blcarbonate dried
(N6128(52r)1 nd concentrated in vacuo. The crude material was purified by
crystall I?Bmwiﬁmﬂmmﬁmﬁenﬂmdﬁwgm&nzo [1,4]dioxin-2(R) —ylmethyl]-

4-(S)-(4-ben lfonyl-2; h a

2 i S, T o e TR 22 TRy A0 2464 G )=
115.8- 1&@%(metﬂ@a[aqheemﬁ,(mdthanol c=l). Step 2

3 -(4- BEF@WHR%%&QEQMO%} kaﬂwe%ﬂz%fsi a%&h@er ggkﬁéthyl]

o Step2/ (\o~..'"l"OH r|d|n|um /| S.Br
A So|ut|§}e@yl—amme hydrochlorides t: MS (M+H)" 338; m p. 249.0 - 250.9 °C, [a)=
4-(S)-(4ebyengenasdlferylA-bromo-phenoxymethyl)-2,2-dimethyl- 15
[3,3]dioxolan (1.07 g, 0.0025 mol) andgg‘%ridip:ggn toluene-4-sulfonate (0.38

g O 0015 moI) in acetone (20 mL) an mL) was heated under .

The Oﬁﬁ ﬂ';“? %@Q%@‘@Qﬂﬂa@éwomq& 0 Qn\'}ifi‘%'f?g-w‘ﬁﬁenesulfonyl—
cold 10% aaﬁjeouirbgdrochlon aC|d satuiated sodlum bicarponate, dried

Hoigerud} isgutined)in Scheme
(drsélthether hexane) gave

3-(4-benzenesulfonyl-2-bromo-phenoxy)-propane 1-2-(R)- diol as white
crystals. Mp. 104.6-105.9 C. Step 3

(7-Be enes/u;fﬁ:l-aﬁ dlhydro benzo[l 41dioxin-2-(R)- ylbmet@%g Ston 2
_ Ste2
@ Q Pyndlmum

f; \\ ) ;S\ . Tosylate
\——L’\ors

O
OH
©\ /©: K/ StepS @ /@ j\/OH '"-S"tfg"i""
Pd(OAc) : 3 O CH,80,CI

U \\

QQLo e OO0

/f \\ f.f \\

SCHEME G
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OHO \110-OH Step 3/0OH OSO Br Pd(OAc)2/ 04S0O\ 25 A
suspension of 3-(4-benzenesulfonyl-2-bromo-phenoxy) -propane

whi3#R)isiol (0.390 g, 0.001 mol), Pd(OAC)2 (0.007 g, 0.0000

%), racemic-2-(di-t- butylphosphino)-1,1'-binaphthyl (0.012 g, %.%é&%@hm‘m
mol %) and K3PO4 (0.320 g, 0.0015, 1:55équiv) in toluene (1 mL) was

heated under argon atmosphere at 80 C for 5_hours. After cooling to
ambiehelemsetdfrstteniirdrearad imribalr it @mgﬂia%éafﬁ-@swlnﬁfﬁr (0.99 g
wasBechwijhwaateldad dsatyiaietsodiwh shiardacdiifza {IN2256Mp qidnol (0.91 g

trated | Th ial ified ky flagh ; .

O B R N A R S A o™ iy Exogaple 1 and
(edtaisipwvitreHorate (8 H8 B 8086 mol) iwaystrgiteale (4 mL). The mixture was heated
@ZFE@HP?ﬁﬂ‘ﬁ%g&%@g}i&ﬁsdﬁﬁi’&r,@é@ﬁﬁgQH&QE@%&H&AB&?XB%QH@&M@MS diluted
A s SR S e S5 bbonate, v
(haszr)esidfonytedsBatkibyaranenz THe 4t dinineR(3) wimpthifiabler crystallization
?{tgt%jd LRl (ng%% l':“l(.g)Q‘%ﬁ%&ér&ésgﬁg}gﬂ@-@(ﬁﬁ%%gn%&ymethyl)-.

step 4 of example: 1, methanésulfonic’acid 7- .
Behedmsthind Ayl 1 SiaxelaR drodowhs capaibim 4.3 & 1850 eddr-Was8-118.5° C,
%&%'gaiﬁéiﬂéné&é%’rﬂ):ﬁ_ﬁ85- Step 5

-Benzenesulfonyl-2,3-dihhydro-benzo 11,41
dioRigE2ZR)-ylmethyl)-methyl-amine 0 Step 5\10 O "0 CH3NH2 ~8 00

O Q.Usipgrine ainessire Bisienihet &xa MR dne 1-2-(R)-diol
(7-benzenesulfonyl-2,3-dihydro- 15

benzo[l,4]dioxin-2-(R)-yImetM§wethyl amine was prepared as a

| [ OH
hydrochloride salt: MS; gM+H)+§20, in _p. 218.2-220,5 C, [a]l=¢490. [ oH
(methan@)'b\g% S.gp.Z Q - K/
(6-Benze feriyhZ;3glihydro-benzoliZififoxin-2-(Syih O vethyl-a
o

. )
mine 0 O 0

A solution of 4-(S)-(4-benzenesulfonyl-2-bromo-phenoxymethyl)-2,2-dimethyl-
[3,3]dioxolan (1.07 g, 0.0025 mol) and pyridinum toluene-4-sulfonate (0.38 g, 0.0015
mol) in acetone (20 mL) and water (5 mL) was heated under reflux for 12 hours, The
solvent was removed under reduced pressure. The oily residue was dissolved in ethyl
acetate (100 mL), washed with cold 10% aqueous hydrochloric acid, saturated sodium
bicarbonate, dried (Na;SOy) and concentrated in vacuo. Recrystallization of the residue
{diethy] ether-hexane) gave 3-(4-benzenesulfonyl-2-bromo-phenoxy)-propane 1-2-(R)-
diol as white crystals. Mp. 104.6-105.9 °C.

Step 3
7-Benzenesulfonyl-2,3-dihydro-benzol 1.41dioxin-2-{R)-v])-methanol

OH o
@ /c[ O\l.“‘k/OH @ /@ :L\/
Step 3 .
. OH
5 Br 8 S 0

d’f \b Pd(OAc), 0’1 )

A suspension of 3-(4-benzenesulfonyl-2-bromo-phenoxy)-propane 1-2-(R)-diol
(0.390 g, 0.001 mol), PA(OAc), (0.007 g, 0.00003 mol, 3 mol %), racemic-2-(di-t-
butylphosphino)-1,1’-binaphthyl (0.012 g, 0.00003, 3 mol %) and KsPO, (0.320 g,
0.0015, 1.5 equiv) in toluene (1 mL) was heated under argon atmosphere at 80° C for 5
hours. After cooling to ambient temperature the mixture was diluted with ethyl acetate
{1 mL), washed with water and saturated sodium chloride, dried {Na;SO;) and

concentrated in vacus. The crude material was purified by flash chromatography on



The synthetic procedure of Example 3 is outlined in Scheme H below. WO
2005/105776 PCT/EP2005/004479 -53000000S Step1S Step0P 2
WM%}P%AQ 7C)H Br~0\ O,0.~ S0\Step3SOOH Step4 I/ KOH_N~z0_ 0 [
8866"57%s | step PdIC Crs | O~oH Step 6 O Step 7 0 CH3SEZEYY
Io 0, CH3NH2~ N 0 ~0 SCHEME H Staadl 5
1-(5-Benzenesulfonyl-2-benzyloxy-phenvl)-ethanone 0 ec Step 1 IS \ OH
silica~gel Bl brithibexanetathy eces? Aidl) Wink ddive t(?a%enzenesulfonvl 2,3~
cﬁﬂ?ﬁ?@ﬁi@ﬁz@f[iiﬁl&ﬁﬁzﬁm%ﬂb@ﬁﬂﬁﬂwdr%w RAenyl)- etﬂﬁﬂﬂﬁe {2idi#sed  upon

073 mol) and potassium carbonate o(2 01 g; 0.015 mol) in acetonitrile
s@e@mg)(ﬁrt@rm‘éﬁ% WMsihd A2l Lider Go l@Tras 36r714 Gls» Efler
coglingsto ambient temperature, the mixture was dlluted W|th ethyl
acetate, f|Itered Washed with water and S

il [} d Q (] ) )]

puwb chromatography on S|I|ca gel (hexane ethyI acetate 7:3)
to give 1-(5-benzenesulfonyl-2- benzyloxy-phenyl)-ethanone as a white

solid (2. @fl@aﬂﬂe was reg@g,s,,talllzed ©\ /‘:
: L
S o) CH35026| 0 &~

2 I; \\

Using the procedure of step 4 of example 1, methanesulfonic acid 7-
benzenesulfonyl-2,3-dihydro-benzo[1,4}dioxin-2-(S)-ylmethyl ester was prepared: MS
10 (M+H)" 385.

Step 5
(7-Benzenesulfonyl-2,3-dihydro-benzo[1.4]dioxin-2-(R)-ylmethyl)-methyl-amine

QQ]\/O Ty OO0 s

I; \\ fl \\

Using the procedure of step 5 of example 1, (7-benzenesulfonyl-2,3-dihydro-
15 benzo[1,4]dioxin-2-(R)-ylmethyl)-methyl amine was prepared as a hydrochloride salt:
MS; (M+H)* 320, m. p. 218.2-220.5° C, {a]= +49° (methanol; ¢=1).
Example 3
(6-Benzenesulfonyl-2,3-dihydro-benzo{1.41dioxin-2-(S)-yvlmethyl)-methyl-amine
The synthetic procedure of Example 3 is outlined in Scheme H below.
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15 from diethyl ether-hexane: M. p. 80.5-82.4C. WO 2005/105776
PCT/EP2005/004479 -54- Step 2 Acetic acid
5- benzenesulfonyl -2-benzyoxy-phenyl ester 0 0i~00/050 ~ O Step 2

VBB 2RIEEBB NS A solution of PCT/EP2005/004479
1-(5-benzenesulfonyl-2-benzyloxy-phenyl3-ethanone (2.16 g; 0.059 5 mol)
and meta-chloroperoxybenzbic acid (3.98 g; 0.018 mol, max. 77%) in
chIorofor{y O mL) yvas heated under reflux fgr JgB hoursg After cooling to

ambient tegiperaturg the mixgyre; was diluge rofaym, filtered, step2
Wasth @ and sattrated-sedium
and‘sggcentrates &?cu%.r he eude mate

dried (NaZSW
i h

chromatography on silica gel (lexgne-ethyl acetate; 1.1) mnc
acid 5- 10 benzenesulfonyl-2-benzyloxy-phenyl ester (2.1 g; 93%): M. p.
106.9-111.1 C. Step 3 5-Benzenesulfonyl-2-benzyloxy-phenol 0 O /O 0 S

OH S O o Step 3oL/ O™ " KOH A solution of 10% agueous potassium
hydromdé’(géPmL) at 0 C was added to a 15 solu?rgn of s
tep

5-betizene -benzyloxy;pﬁtﬁ’iﬁdqest 3 0; 1 moI) in

metRangl (5 nd the '\xturem&s stirred. for 30 0
temperature. Solveftt w $ rethoved in vacuo, and the residue w S CE/\j;
dissolve in ethyl acetate, ed with 10% aqueous hydrochloric &cid, o

washed with brine, dried (Na2S04) and concentrated in vacuo to give
5-benzenesulfonyl-2-benzyloxy-phenol as a white solid (0.865 g; 82.4%).
A 20 sam Ie Was recrystalllzed from diethyl ether: MS; (M- Hb 339; m. p.
144.5-147: tep 4 g

2- (S)@é ~.. -2- benzyloxymé[fM)-o;grane G@[ ]\/
OH
\\ I/ \\ I,f

Stepﬁ ©/ St&p?' ©/ \C[
CH,80,Cl \©: 1\,0 - CH,NH, l/ N

SCHEME H

Step 1
-{5-Benzenesulfonyl-2-benzvioxy-phenyl)-ethanone

o)
,v, O\‘ "P
Step'i O S
__ o :

Benzyl bromide (1.443 g 0.0087 mol) was added to a suspension of 1-(5-

benzenesulfortyl-2-hydroxy-phenyl}-ethanone (2.01 g 0.0073 mol) and potassium
carbonate (2.01 g; 0.015 mol) in acetonitrile (5.0 mL). The mixture was heated under
reflux for 18 hours. After cooling to ambient temperature, the mixture was diluted with
ethyl acetate, filtered, washed with water and saturated sodium bicarbonate, dried
(Na,SO,) and concentrated in vacuo. The crude material was purified by flash
chromatography on silica gel (hexane-ethyl acetate; 7:3) to give 1-(5-benzenesulfonyl-2-
benzyloxy-phenyl)-ethanone as a white solid (2.17 g; 8196). A sample was recrystallized
from diethyl ether-hexane: M. p. 80.5-82.4°C.



18

15

20

25

~S.1~O0OH\ Step 4 O 25 Follow the procedure of step 2 of Example 1
above, 2-(S)-(5-benzenesulfonyl-2- benzyloxymethyl)-oxirane was

ﬁ\;ﬁl%%\{l‘zs (M+H)+ 397. WO 2005/105776 PCT/EP2005/004479 -55

72-(R)-(5-benzenesulfonyl-2-benzyloxymethyl)-oxiran8 G4Er 2005/604479

prepared: MS (M+H)+ 397. Step 5 -54 -
(6-Benzenesulfon2,3-dihydro-benzo[l,4]dioxin-(R)-2-y1)_-methanoI 000
"0 SEp @~ Step 5 S\0 Pd/C 1/ OOH 5 A mixture of
> (ki heweneslnGhenbdgmetil-rage (0.2 0: .73
mmol), potassium formate (0. mol) and 10% palladium on
charcoal (O. 0(9209) in ehanol (5 mL) was heated under I‘SﬂLB( for @@g’:mn

After cooling tyambhient{ temperaturegpe,mixture was dilutgd with ethy!
acetatee‘nterroug celite “Fhe-+6-fittrate Whe water,

saturated.sstium-sbtorige;dried(Na¥8t4) and cortsen ratecNEATagHA:

The crude material was puri y flash chromatography on silica gel
(eluting with hexane-ethyl acetate; 1:1, v/v) to give

(6-benzeanaiderui-2.SdbyeloesREBEALD Helioy Oi@x?-ﬁmws}))reﬂﬁw@é 43.80g; 0.059
%#%%Sr%ggIﬂgﬂqrgggrcs)%ggﬁrzlglgoaéQS(g 986 2 /8) OMSHQ\Q 2!.‘.'( 37077435" in chloroform
@bmiZewesbiandiimdeditefirofoe hd bidyaidibfier 2o@ag Forsbierd) teveperature the

vaﬂﬁ?@%&tﬁﬁlﬁﬂ ihaNeILIABIG A% ered, washed with water and saturated sodium
6-benzenesulfon iﬁl -2,3- %Q/dro -benzo11, 41d|oxm 2- ('[)h ylmethyl ester O

Sisasbepate.<ris( Aad Fp@cgnt{?@ doiy vacuo. The crude material was purified
by flash chromatography on silica gel (hexane-ethyl acetate; 1:1) to give acetic acid 5-

benzenesulfonyl-2-benzyloxy-phenyl ester (2.1 g; 93%): M. p. 106.9-111.1 °C.

Step 3
5-Benzanesulfonvluz-benzvloxv—phenol

\\ f,r N

©@© . @f@of\@

A solution of 10% aqueous potassium hydroxide (4 mL) at 0° C was added to a
solution of 5-benzenesulfonyl-2-benzyloxy-phenyl ester (1.18 g 0.0031 mol) in
methanol (5 mL), and the mixture was stirred for 30 minutes at room temperature.
Solvent was removed in vacuo, and the residue was dissolve in ethyl acetate, washed with
10% aqueous hydrochloric acid, washed with brine, dried (Na;50,) and concentrated in
vactio to give 5-benzenesulfonyl-2-benzyloxy-phenol as a white solid (0.865 g; 82.4%). A
sample was recrystallized from diethyl ether: MS; (M-H) 339; m. p. 144.5-147.8 °C.

Step4
2-(S)-(5-Benzenesulfonyl-2-benzyloxymethyl)-oxirane

o, 0 0.0 0

O gl
/© /\\_7 o/\©

Follow the procedure of step 2 of Example 1 above, 2-(S)-(5-benzenesulfonyl-2-

benzyloxymethyl)-oxirane was prepared: MS (M+H)" 397.



Using the procedure of step 4 of example 1, methanesulfonic acid 6-
benzenesulfonyl-2,3-dihydro-benzo[1,4]dioxin-2-(S)-ylmethyl ester was
prepared: MS (M+H)+ 385. Similarly, methanesulfonic acid

VAT aHESIfonyl-2,3-dihydro-benzo [1, 4] dioxin- 25 2-(R)-yInTutmI RS 004479
was prepared. Step 7
(6-Benzenesulfonyl-2,3-dih)dro-benzol[1, 41d|oxm 2-(R)-ylmethyl)-methyl
Fiar,0 0-0r5-(6-bentepefitionyD2-HekzyDkymetGil) Niditdde O #ad/Gorepared: MS
igg%&% 9776 PCT/EP2005/004479 -56 Using the procedure of step 5 of

(6-benzenesulfonyl-2,3-dihydro-

berﬂg{;li4]d|oxm -2-(R)-ylmethyl)-methyl amine was prepared as a

hyd_(f‘&?ﬂﬁ%ﬁs%?%ﬁ P8 Mikbh 3R0n B[ R4 Rk 8:252302 Gh@letitm ol

(méthanol; c=1). Following the same procedure,
(6-benzenésuffonyl-2,3-dihfdro-benzo[1,4]dioxin-2-(S)- 5 O,
yl-me g ydrochloride seifpas . s&ﬁ’\‘ivas also pr"dsm
(M+H@T 09.0-212.0 C, [a]- ethanol s .
Formulations to Pharﬁ\l preparatlons for delivery by various

5 routes are formulated as shefn in the following Tables. "Active

ingred @éu&m@%% e g%%ﬂge SRS DEnt ARG BEANDOREY (0.29 g 0.73

more Compoun ormual Co osm dm|n|strat|on

mgn@b)en@%mw\iormemé@ﬁ@?ﬁ.eﬁpéé wé) 2a6id 8% 1miadivpren eirrgeal (0.002
PP aabEAsI0 ("sh@a,r)gmlﬁea&arqme&eﬁbﬂﬁﬂ fisonsee. mmmﬁg to ambient

cont nin ut 100 m ach; o ule would gpprox tal
T R 0E STRBAR SR R PSS AN ALAT) QItoweD cclite. The
10 ,ﬁd:{tm&mgaedwmlﬁﬁ O%th water, saturated sodium chloride, dried (Na,SO4) and
concentrated in vacuo. The crude material was purified by flash chromatography on silica

gel (eluting with hexane-ethyl acetate; 1:1, v/v) to give (6-benzenesulfonyl-2,3-dihydro-
benzo[1,4]dioxin-2-(R)-yl)-methanol as an oil which solidified upon standing.(0.155 g;
-69%); MS (M+H)" 307.

15 Similarly, (6-benzenesulfonyl-2,3-dihydro-benzo[1,4]dioxin-2-(S)-yl)-methanol
was prepared.

Step 6
Methanesulfonic acid 6-benzenesulfonyl-2.3-dihydro-benzol1.41dioxin-2-(S)~

ylmethyl ester

\\ /f \.\ /j

O ome O T,

I/\

20
Using the procedure of step 4 of example 1, methanesulfonic acid 6-

benzenesulfonyl-2,3-dihydro-benzo[1,4]dioxin-2-(S)-ylmethyl ester was prepared: MS
(M+H)™ 385.
Similarly, methanesulfonic acid 6-benzenesulfonyl-2,3-dihydro-benzo[1,4}dioxin-
25  2-(R)-ylmethyl ester was prepared.

0
@ i
01\/0‘3/ CH NH, . o N



Magnesium stearate 0.5% Crosscarmellose sodium 2.0% Lactose 76.5%
PVP (polyvinyipyrrolidine) 1.0% The ingredients are combined and

ranulated using a solvent such as methanol. The formulation is then
d into tablets (containing about 20 mg of activd FfEP2005/004479
compound) with an appropriate tablet maggine. Composition for Oral
Administration Ingredient Amount Active compound 1.0 g Fumaric acid
0.5 g Wng 00/ 1ffs¢aduRCH RO G504 Adp1S 71,S (bHbenenkovidtie D 2g3-dihydro-

WA

@%%LF?J@%%?&%@‘%%%%’ i g

F&c%%séﬁg Qr]'%?%i%fgﬂonde salt:

SN 0380mn. ColdRAge20.5 g Drstisd (m@rapqiscﬁ)loo ml The
W@a’i’ﬁ@( sedQ Ao eﬁsyé%ﬁaamﬂfrpﬁaﬂmm@&% 14]dlox1n 2-(S)-

Pare eral For Iatlo Igredl
5 gbmsﬁw@ Fgﬁ osBlBride

%%Tgia%%a%&%%#@* 520, m. p.

& e

a0b\E Mt itis-disfdivechimal peich 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, Esampdetirough a 0.2 micron
membiangdilter and packaged under sterile conditions. 10 Suppository

LA IEiedicl

ormulation

10 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 of Formula 1.

Composition for Oral Administration

[ Tngredient % wt./wt.
Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate 0.5%

The ingred

ients are mixed and dispensed into capsules containing about 100 mg

15 each; one capsule would approximate a total daily dosage.
Composition for Oral Administration

Ingredient % wt./wt.
Active ingredient 20.0%
Magnesium stearate 0.5%
Crosscarmellose sodium 2.0%
Lactose 76.5%
PVP (polyvinylpyrrolidine) 1.0%

The ingredients are combined and granulated using a solvent such as methanol.

The formulation is then dried and formed into tablets (containing about 20 mg of active

20 compound) with an appropriate tablet machine.

Composition for Oral Administration

Ingredient

Amount

Active compound

1.0g

Fumaric acid

05g




10

13

Ingredient % wt./wt. Active ingredient 1.0% Polyethylene glycol 1000
74 5% Polyethylene glycol 4000 24.5% The ingredients are melted
ether and mixed on a steam bath, and poured into molds containing
%(B)Tﬁfﬁl”\?’\?elght 15 Topical Formulation Ingredients grams Refifd’2005/004479
compound 0.2-2 Span 60 2 WO 2005/105776 PCT/EP2005/004479 -58
Tween 60 2 Mineral oil 5 Petrolatum 10 Methyl paraben 0.15 Propyl

paraben 0.05 B Fﬁécﬁbﬁt)dhl@@i}aydroxy anisole) 0.01

LD

Aager q s. 100 All of

tadl +

the ingredients, [exceptwate gfrare combined-ane-h
stirring. A sufficlen i Jaﬁ%fy oflwater at about 60C is

a. U QUUUL UUC thh
B;engadded with

vigorous stirring
about 100 9.5
containing from

mmm&}oene mgredlents and w

l 5 percent.active. co

at8rddhgn added g.s.

bt léb bprUllblUllb
hoourd are prepared

as nasal spray i&mblmldﬁgwm@m%latlons optioh&$3dntain inactive

ingredients suclrg
carboxymethylc
added to adjust

EiGsE, SoUum 10

raochloric.acid_ mav he

euulasg,dexlmse_,_aad_the.hke_l:l.ydr Y
Blavoriignasal spray formulations m&yY it @klivered via a

nasal spray meim{bﬁgg@\p typically delivering aibouln&;,)ra,@

ctuation . A tunical _dasina.schedul

0 microliters of

s.2. 4. enraus D\Inl’\l

formulation per

Proa—arUSiTyg-oortcuth

4-12 hours. EX3 Wﬁfgufdl‘gaﬁédlollgand binding stuc]é§%ﬂ|£n§%§nple

illustrates in vitro radioligand binding studies of compound of

The ingredients are mixed to form a suspension for oral administration.

Parenteral Formulation

Ingredient % wt./wt.

Active ingredient 0.25g

Sodium Chloride gs to make isotonic
Water for injection 100 ml

The active ingredient is dissolved 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.

Suppository Formulation

Ingredient

% wt./wt.
Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%

The ingredients are melted together and mixed on a steam bath, and poured into

molds containing 2.5 g total weight.

Topical Formulation
Ingredients grams
Active compound 0.2-2
Span 60 2
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formula 1. The binding activity of compounds of this invention in vitro was
determined as follows. Duplicate determinations of 5-HT6 ligand affinity
were made by competing for 20 binding of [SH]LSD in cell membranes

W ARSI HEK 293 cells stably expressing recombinant hunFETERITE/004479

receptor. Duplicate determinations of 5-Hk2A ligand affinity were made
by competing for binding of [3H]Ketanserin (3-(2-(4-(4-

fluorobenzoyl)piResipEaoNethyl)-2;4(TH,3H)-guinazoling @one) i cell

membranes hl\/ expre elnn recombinant
human 5-HT:.M§‘8E?§§§|{ 25 Membranes were prepare éfrom HEK 293

cell lines by tweme];kmdndescrlbed by Monsma et al., Mdlecular

Pharmacolo ol 42 nn. 220 Q’)? (1.992\ anrl Frnm o0 K nmll | ResS—as

VO \-I-\I\JU}, T
described by ﬁgugagéﬁan Br J Pharmacol. Jun; 115(2)%22 8 (1995).

For estimatlonRrbpffﬂlpnyahtmhe 5-HT6 receptor all dete¢findihations were

made in assarg-ggggw a: 1' HEL10h va‘.gSOa‘r, 0-5-miv
EDTA,1 mM ascorbic ’ %%%% é;/EPZOOS 004479 -59 acid,

pH 7.4 at 37 CWater 250 microliter reaction volume. Fdr®stki@tion of

affinity at the 5=HT2ATeceptor-attdetermimations -were made imassay
buffer containing 50 mM Tris-HCI, 5 mM ascorbic acid, 4 mM CaC12, pH
7.4 atdh & tednmsedianioRicEPE AAIEh A6 IEARRDIBSsand h%@éé&m‘aﬂﬂhéo C with

beirtih& D&g&dﬂ?ﬂﬂé&d @ﬁﬁﬁik i 63 widr ﬁ@g?il@ﬁtl By m;eﬁraddﬁf@tﬁﬁﬁaaﬁ@),mus stirring

ere ed In a,shaking . water bat min. at or 5-HTG6) or
mlnaé,%fdn &ordée?-?ﬁ’f%i ‘fqﬁere%lon 0 a&ara 'géo%l tes

(pre-soaked with 0.3% PEI) using a Packard 96 well cell harvester and

washed 3 times in ice cold SOnRM $pss #&JEMLBH] LSD or

[3H]Ketanserin weTe determined as radioactive counts per minute to

using ¥ geéra%&wpeemaeemsmlmrﬁegbm Hficfarfbaripercent active

Er@lﬂipﬂimlﬂlmimgaﬁelm'eda&qu@aaﬂftgﬂabyﬁttﬂﬁﬂaﬂhﬂﬁent'ﬂiﬁ)lfebtﬂdlm@oﬁhta)ptmnaﬂy

aﬁ ‘%%5% %r %%%gn qlggt t%l‘ﬁ é LelidlbSe, sodium
glhgan Og ere |gan

wllaknsm dantos l@néah@lémd @@d%‘ﬂ?@lédﬁéé heradded to adjust

QHadn{@ ﬁ&@lap kpeciRealipaxival sReairbingiog of ﬂ@sdlob(?r%ﬁi%&fé?ed pump

Speci Wln OWI the differenge be en the Bmax and the basA
1ve about 0 100 microliters o orm ation per actuation. typical

dosing schedule is 2-4 sprays every 4-12 hours.
Example 5

Radioligand binding studies

This example llustrates in vitro radioligand binding studies of compound of
formula L

The binding activity of compounds of this invention in vitro was determined as
follows. Duplicate determinations of 5-HT; ligand affinity were made by competing for
binding of ’H]LSD in cell membranes derived from HEK293 cells stably expressing
recombinant human 5-HT, receptor. Duplicate determinations of 5-HT;, ligand affinity
were made by competing for binding of [’H]Ketanserin (3-(2-(4-(4-
fluorobenzoyl)piperidinol)ethyl)-2,4(1H,3H)-quinazolinedione) in cell membranes
derived from CHO-K1 cells stably expressing recombinant human 5-HT3, receptor.
Membranes 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
as described by Bonhaus et al., Br J Pharmacol. Jun;115(4):622-8 (1995).

For estimation of affinity at the 5-HT receptor, all determinations were made in
assay buffer containing 50 mM Tris-HCI, 10 mM MgSQOy, 0.5 mM EDTA, 1 mM ascorbic
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Using the procedures of this Example, compounds of Formula | were

tested and found to be selective 5-HT6 antagonists, selective 5-HT2A
Wantag_onigts, or both. For 20 example, the compound i

@ BE3EE8uifonyl-2,3-dihydro-benzo[1,4]dioxin-2-(R)- PCT/EP2005/004479

ylmethyl)-methyl-amine exhibted a pKi qofggpproximately 9.78 for the

5-HT6 receptor, and

&G PHL OO hierTzel) es a0 )i Aicihyelici b vobhind] dFoxiestEn{ S od roLiliity at

P siyramine sxhitiad: & Bl apRromalel L4 o the SHIFER,  so

recéptor."Example ogn?tlon Enhancement The cognition-enhancing

prifpEHidsSonddmsetmeacist thenWveribh Pihy-HetiA% nisdie L% amigraliter reaction

¢emion: the object recognition task model. 4-month-old male Wistar rats

R T T
Administraticneinabhvais 36hgking atdiretitor v6lurive d ANAQ)BH5-HT;) or 60
MiRuies before T4 2600 9@{@9&‘ JMAreRmide RS IR ¢lRd.S Oak@?ﬁ%% 0.3% PED)
[ather compou an |njeCt|0n . WO equal testlng roups were mad% 0 rats

uriagverackard $oyell el hserasiead weshedb titoes ia deeoiald S8 snbhd ris-HCL

gstermifed randenttyl ke S:pa SR Sueraner IRrmem 1 sins R HaYRIE minute

blind Ero ocq| All(t(ats were treated once with each dose condition. The

Bt & 5%?8?1 88Ptvas 35 performed as described by Ennaceur, A.,

Deladisplicetr988 oA [HE. 8D et il {Est fos D RNOSHOGAd g sites was quantified
: 479 | Jok: | rats. 1.

e R S S A s

invention has been described With{éeferencﬁﬁ@amagsmcific embodiments

thereof, it should b@ @@5315' ho Ilgskinethe abtag] arious 5

changes may be made and equiva At ay be substituted without

whper fihid] fsarimethidlt slepediigaadd iscbp e ofddraiavenvdnotnpetdiioniiolizayd and
dificati i reituati iah . .

P Bl Al N binding of

wiiligradcbpeweeic giﬁéé}&‘mvéﬂ‘ffdﬁ thedifferrrss ditiiidribe fmax and the

halebgethindaersvithin the scope of the claims appended hereto. WO -

20051305775 PCTER2005004410, 08 CLAMS, & & FOTRRNPAE. eted

found to be selective 5-HTj antagonists, selective 5-HT24 antagonists, or both. For

example, the compound (7-Benzenesulfonyl-2,3-dihydro-benzo[1,4]dioxin-2-(R)-

ylmethyl)-methyl-amine exhibted a pKi of approximately 9.78 for the 5-HT6 receptor,

and [7-(3-Fluoro-benzenesulfonyl)-2,3-dihydro-benzo[1,4]dioxin-2-(S)-ylmethyl]-

methyl-amine exhibted a pKi of approximately 7.74 for the 5-HT2A receptor.
Example 6

Cognition Enbancement
The cognition-enhancing properties of compounds of the invention may bein a

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 1.p. (injection volume 1 ml/kg) 60 minutes before T1. Scopolamine hydrobromide
was injected 30 minutes after compound injection. Two equal testing groups were made
of 24 rats and were tested by two experimenters. The testing order of doses was
determined randomly. The experiments were performed using a double blind protocol.
All rats were treated once with each dose condition. The object recognition test was

performed as described by Ennaceur, A., Delacour, J., 1988, A new one-trial test for



S™:'"Ar/ 6 R 3), R2 (R)P I; or a pharmaceutically acceptable salt thereof,
5 wherein: mis from 0 to 3; nisfrom Ito3; pisfrom 0to3; Ar is optionally
ﬁéb%g%uted aryl or optionally substituted heteroaryl; 10 X is -0-, -S- or
Ra (WRY8in Ra is hydrogen, Ci_6alkyl, C1.6alkylcarbonyl OrPCH/RP2005/004479
aikylsulfonyl; R and R2 each independengy is hydrogen, C1_6alkyl,
Ci_6alkoxy-Cl_6alkyl, or hydroxy-Ci_o alkyl; or one of R and R2 is
hysragdologicil halieylcinskiherpinatis. € BéhHadeglahniaoByhaC BRin Res. 31, 47-
IoaIkyI aryl -Ci.6 alkyl, hydroxy, or a five- or six-membered heteroaryl

or heteroc clyl that contains one or two nitrogens; or R' and R2 together
with th\é’hli PressohisNandyrahasdesoidssnikadfyith refersnes to the specific

Séﬁ?@dﬁﬁéﬂbﬁﬂ%?e%%%lﬁi&%ﬁﬁﬁi%ﬁﬂﬂ&@ﬁ #Hbadditinaahhatesgatdivarions

ected from N, O nd R and 2 together with the ni rogen to
i i ﬂeﬁ\; E O AT G the
&mrﬁamwwauppooﬁiwwgmup, éaddd%@us,mﬂmyendé:ﬁdm@hﬁaikybe made to

o el iRl Sl QLY BRELEING e o

WhICh they are attac may form a C4.6 car

FHPoIR otV iRt hendrrarasd fh?}&ﬁifﬁéﬂé{ﬂ%%%@ﬁhmdaﬁéatwns
affaches deaydouaHivelr spnameriding RRiaatfseach

independently is hydrogen or C1.6 alkyl; or one of R4 and RS together

with one of R' and R2 and the atoms to which they are attached may form

a five or six-membered ring; 30 or R4 and RS together may form =NR1

wherein Rf is hydrogen or C1.6 alkyl; and WO 2005/105776
PCT/EP2005/004479 -62 each R6 is independently halo, C1.6 allcyl,

halo-Ci-6 alkyl, hetero-CI.6 alkyl,
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cyan, -SO2Rb, -Q=0)-NR'Rd, -SR", -C(=0)-R", where each of Rb, R™ and

Rd is independently hydrogen or CI-6 alkyl. 5 2. The compound of claim

%’2\%@ Iroesi%g(is -0-. 3. The compound of claim 1, wherein R4 and RS are
y(!]rogen. 4. The compound of claim 1, wherein mis 0. 10 5 Pf{TEEP2005/004479

compound of claim 1, wherein n is 1 or.2316. The compound of claim 1,

wherein R' and R2 each independently is hydrogen or C1_6alkyl, or R’

and R2 together with the nitrogen to which they are attached form a 15

three, four, five or six-membered rind=lAA3¥& compound of claim 1,

wherein Aris-epienalycsybstitiiad phenyl. 8. The compound of claim 1,
wherein p is 0. 20 9. The compound of claim 1, wherein said compound is
of formula Il: 0~~~ O R4 RN R' S Ar/ (R3 (RyP Il, and wherein

m, n, p, R, R2, R3, R4, REAN¢RE irclaim 1. 25 10. The
compound of claim 9, wherghT i R5 afe hygdrogen. 11. The
compound of claim 10, wMergim g1 ~42: hd dmﬁéund of claim 11,
wherein mis 0. 30 13. The@dmpound of claim 1, whergjn p is 0. WO
2005/105776 PC /EPZOQSH/PO%[? -63% 14. The compound of claim 13,
Wiidt ?ﬁrﬁa%er%lﬁ ESERAR eepsen eﬁliﬁ? is hydrogen or C1_6 alkyl. 15. The
wbangioend of claim 14, wherein Ax is optionally substituted phenyl. 5 16.
The compoyRdsRfiAlgig 3. wherein said compound is of the formula lll: O

O"6RIS |
nisfrom1lto 3;

p is from 0 to 3;

Ar is optionally substituted aryl or optionally substituted heteroaryl;

X is -O-, -§- or -NR*- wherein R® is hydrogen, Cy.¢alkyl, C, salkylcarbonyl or
Cy.¢ alkylsulfonyl;

R' and R? each independently is hydrogen, C,.¢alkyl, C;.satkoxy-C; galkyl, or
hydroxy-C,.s alkyl;

or one of R! and R* is hydrogen or C,.¢ alkyl and the other is C;.
salkylcarbonyl, Ca.g cycloalkyl, aryl-C,.¢ alkyl, hydroxy, or a five- or six-membered
heteroaryl or heterocyclyl that contains one or two nitrogens;

or R! and R together with the nitrogen to which they are attached may form
a three- to seven-membered ring that optionally contains an additional heteroatom
selected from N, O and §;

or R! and R? together with the nitrogen to which they are attached may form
a guanidinyl group, an amidinyl group, a carbarnyl group, or a urea group;

eachR%is independently C;_salkyl, hydroxy-C; alkyl or Gy salkoxy-C;.salkyl;

or two of R® together with the atoms to which they are attached may form a
Cescarbocyclic ring;

or one of R together with one of R' and R” and the atoms to which they are
attached may form a five or six-membered ring;

R* and R® each independently is hydrogen or C,.s alkyl;

or one of R* and R’ together with one of R' and R? and the atoms to which
they are attached may form a five or six-membered ring;

or R* and R® together may form =NRf wherein R is hydrogen or C,.¢ alkyl;

and
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N T1031m R2 (R 7)qI!R)P Ill; wherein: nis 1 or 2; 10 gisfrom Oto4;
each R7 is independently halo, C1.6 alkyl, halo-C1.6 alkyl, hetero-C1.6
alkyl, cyan, -SO2R6, -C(=0)-NR'RI, -SR’, -C(=0)-R", where each of Rb,
WO A RHFT6 independently hydrogen or C1.6 alkyl; and m, p, FEI/RE20REB)04479
R4, R5 and R6 are as recited in claim 1.5 17. The compound of claim
16, wherein g is 0. 18. The compound of claim 16, wherein g is 1 and R7

if] h?lo. 20 1QcHRé Emﬁﬂ&kﬁﬁ?m,ﬁﬁ.ﬁ\?ﬂ@%ﬂﬁl@@.@@IBFIPHE[@&S—QLG alkyl,
the form ' X O\~ & R3¢ Y L{R)P,R3 g 1V; rein N, B .
q@ﬁ?’ﬁ%bﬁ%’ ﬁ%ér@ —F'}%;ir{e’z%%é gé}ﬁi‘?n? S .eg chrﬁgf%%rg p%%dn%éé?

cadteptadenibrbinmgencurtpeabidlis of the formula V: WO 2005/105776

PCT/EP2005/004479 -64R3 0\ (r)"N/R (r)OIS\RZ R6/(R7)0 aV;
wherein n, p,.d, R', RZ,&;ﬁ,{Q and R~ are as recited in claim 16. 21. The
8r&

compound of¥&RHERY ALl BR8N iOsf the formula VI: 5

3. The compound of claim 1, wherein R* and R’ are hydrogen.

4 The compound of claim 1, wherein m is 0.

5. The compound of claim 1, wherein n is 1 or 2.

6. The compound of claim 1, wherein R' and R? each independently is hydrogen

or Cy.galkyl, or R' and R? together with the nitrogen to which they are attached form a

three, four, five or six-membered ring.
7. The compound of claim 1, wherein Ar is optionally substituted phenyl.
8. The compound of claim I, wherein pis 0.
X The compound of claim 1, wherein said compound is of formula II:
4 5
0 o R\R /R*
Ol N
A’ R R
®) ©
P II

and wherein m, n, p, RYL R R R R® and RS are as recited in claim 1.

10. The compound of claim 9, wherein R* and R are hydrogen.
11, The compound of claim 10, wherein n is 1.
12. The compound of claim 11, wherein m is 0.

13, The compound of claim 1, wherein p is 0.
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20

.OSOOR'OVI; whereinn, g, R, R2 and R' are as recited in claim 16.
22 The compound of claim 16, wherein said compound is of the formula
WO 00 S\OR2 10 O R VII; whereinn, g, R', R2 and R7 are as recited
c%%%ﬁ]%w% The compound of claim 21, wherein said compBUh&EREWH/004479

formula Vllla or formula VIlIIb: NC S 0 Rg®O 15 ao VIIl; 24. The
compound of claim 21, wherein said compound is of formula Villa or
fodmula I1X: Tbé ®mpquﬂdlafﬂ}ﬁw‘ﬁ)w]\)&mfeiﬁxfﬁn&ﬁzwmdtéﬁdepdﬁddﬁﬂy is
"’ngi% d in claim 21. WO 2005/105776 PCT/EP2005/004479
-6 The compo nd of claim 23, wherein: qis 0 or 1; R is halo; and

one of R' and R2 isC1.6 alltyl and the other is hydrogen; 5 26. The
a@npound ahelabmBoivites€ ilasaidLnaRUNA IS Seheeked i eibstituted Ehenyl
(+-)-(7-Benzenesulfonyl-2,3-dihydro-benzo[ 1,4]dioxin-2-ylmethyl)-met
amine;

(FeBenzeneEhifonyimandinf dimshdnabitplicieidc@npSimyinetfyhefiethyla 11T

RRR
N
may \ 7

O/ N e R

1I1;

wherein:

nislor2;

q is from 0 to 4;

each R is independently halo, Cy_¢ alkyl, halo-C, ¢ alkyl, hetero-C; 4 alkyl,
cyano, -SOR®, ~C(=0)-NRRY, -8R, ~C(=0)~R", where each of R®, R° and R%is
independently hydrogen or C.¢alkyl; and
m, p, R, R R3, RY R® and RS are as recited in claim 1.

17. The compound of claim 16, wherein q is 0.
18. The compound of claim 16, wherein q is 1 and R’ is hale.
19. The compound of claim 16, wherein said compound is of the formula IV:
1
o ﬁ 8] . N/
S
oS R \Rz
(R®) o R
R)) p R

wherein n, p, g, R, R%, R%, R® and R are as recited in claim 16.

- 20. The compound of claim 16, wherein said compound is of the formula V:



io amine; (7-Benzenesulfonyl-2,3-dihydro-benzo |
1,4]dioxin-2-(R)-ylmethyl)-methyl- amine;

“&(; Bg %fqgosulfonyl -2,3-dihydro-benzo[1,4]dioxin-2-(R)- yImethng/E%tzh Y 004470

(6 Benzenesulfonyl -2,3-dihydro-benzo[t,84dioxin-2-(S)-ylmethyl)-methyl-

amine;

(7-Benzenesulfonyl-2,3-dihydro- benzo[l 4]d|oxnﬁ¥32 -yl)- methylamlne
[7-(3-Fluoro- benzenesulfonyl)oz fd n -2-(S)-
ylmethyl] -methyl-amine; 20

[7-(3-Fluoro- benzenesulf 7 [1,4] dlox'ﬁw 2-(R)-
ylmethyl]-methyl-amine; (R M

C-[7-(3-Fluoro- benﬁgﬁes -2,3- d|hydro benzo[l 4]dioxin-2-(S)-yl]-
methylamine; Vi

kZ- BNz enesRIORY Ir2, REUAYIRG Benzokkidlslianinizi(R)-yimethyl)- 25
pyrrolldlne Benzyl [7-(3-fluoro-benzenesulfonyl)-2,3-dihydro-benzo[ 1,4]

dioxin-2- ylmethylJ-amine; Methyl-

P-(toluene Bhasubamydy2d30ikitnd Hevize dit i dioxinpurthstofthedioimela VI:
30 Ethyl- [7-(3-fluoro-benzenesulfonyl)-2,3-dihydro-benzo[1,4]dioxin-2-
ylmethyl]-amine;

[7-(3-Fluoro-benzenesulfonyl)- Q@;ﬂhydro benzo[1, 4]d|oxm -2-ylmethyl]-

dimethyl-amine; [7-(3- FIu Q-bersrenesafondP 3-di %r,o%enzo[

1,4]dioxin-2-ylmet Xb-

1-[7-(3-Fluoro-benze I)-2,3- d:benzb(1,4] dR%xm 2-yImethyl]-

azetidine; WO 2005/1057 6 PCT/EPZOS/OOLQWQ -66 \% 5

E’ﬁh%{ Eluoro- fﬁl’foné’g_; der -be go[ 1,41 dioxin-2-ylmethyl]-
e’tﬂox e amlne uoro- enzenesulfonyl) -2,3

-dihydro-benzo [ 1,4]dioxin-2-ylmethyl]- morpholine;

22, The compound of claim 16, wherein said compound is of the formula VII:

\\//

£ CL,

wherein n, g, R', R* and R are as recited in claim 16.

16

23. The compound of claim 21, wherein said compound is of formula VIila or

formula VIIIb:
o 0
¥ O R
Y LY
e’

24, The compound of claim 21, wherein said compound is of formula VIIIa or

formula IX:
0 0
\Y/
\S/ 0 ..~\“\N/R1
7.
€] L) T
O

20 wherein g, R, R? and R are as recited in claim 21.

15
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5 1- (7-Benzenesulfonyl-2,3-dihydro-benzo [ 1,41
dioxin-2-ylmethyl)-azetidine;

037105776

ziridine,
(7-Benzenesulfonyl-2,3-dihydro-benzo[1 ggdioxin-2-ylmethyl)-benzyl-
aiTunc”®; 10 _ ]
25.(7-Benz&esuitopytadp figiare bevhasing]dioxin-2-yl)-methylamine;
(7-Benzengsulfiay:2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-dimethyl-'
amine; (7- gnzrgéle_sulf nyl-2,3-dihydro-benzo [ 1,4] dioxin-2-ylmethyl)
-isopropyl- At 81 (7_Benzenesulfonyl-2,3-dihydro-benzo [ 1,41
dioxin-2-ylosshyfiR bariddtiigsC; s alkyl and the other is hydrogen;
(7-Benzenesulfonyl-2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-(2-methoxy-
ethyl)-amine; (7-Benzenesulfonyl-2,3-dihydro-benzo [ 1,41
Woxin-2-ylrkbervpmpthyrdedidaimietlerein said compound is selected from:
[7-(toluene3-sutfopuhlranSsaiftydiorbeaaaidsdstinxin 2 dmethyil-yBRethyl)- methyl-
amine;
fr&tfyI-[ 7-(toluene-2-sulfonyl)-2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl]-
amine; (7-Benzenesulfonyl-2,3-dihydro-benzo[1,41dioxin-2--(8)-yimethyl)-methyl-
?1\?_(17 enzenesulfonyl-2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-piperazine;

- (7"Benzenesulfonyl-2,3-dihydro-benzo | 1,4% o
dioxin-2-y|Heﬁ?ﬂ?fgﬁﬁﬂf@méﬁé‘sdlmdw‘bmm 1,4]dioxin-2-(R)-ylmethyl)-methyl-
dnBgazenesulfonyl-2,3-dihydro-benzo[1,4]dioxin-2,2'-spiro-3-pyrrolidine;
N-(7-Benz ulfonyl-2 .3-dihydrq:benzo,[ 1,4 .
dioxin-2-y|igéﬁeﬁﬁﬁ-?neﬁ%ﬁi%sgdroxy%rr%%%%ﬂ[1’4]dmm"z'(R)_YlmEthYD“meﬂlyld
dn{ihkBenzenesulfonyl-2,3-dihydro-benzo [ 1,4] dioxin-2-ylmethyl)-1H-
imidazole; @0 pengenesulfonyl-2,3-dihydro-benzo[1,4]dioxin-2-(S)-ylmethyl)-methyl-
N-(7-Benzenesulfonyl-2,3-dihydro-bénzo[1,4]dioxin-2-ylmethyl)-acetamide
anpis: Methylaminomethyl-2,3-dihydro-benzo [ 1,4] dioxine-6-sulfonyl)-
benzonitrilg7-Benzenesulfonyl-2,3-dihydro-benzo[ 1,4]dioxin-2-y])-methylamine;
NP cen SR R L RN U SO TR
gugtindinpietriremitdy1-2,3-dihydro-benzo[1,4]dioxine-6-sulfonyl)-
benzonitrilgy-BLFluoro-benzenesulfonyl)-2,3-dihydro-benzo[ 1,4]dioxin-2-(R)-

( -Benﬁ nesttl;llfi)nvlzz-methyl-z.3-dihydro-benzo[|,4]dioxin-2-y|methyl)-
yimethy f-me yl-amine;

EP2005/

W(}- 7-§3-Fluoro-benzenesuIfonyl)-2,3-d|hydro-benzo[1,4] dloxml;(zﬁ);lmet 904479

C-[7-(3-Fluoro-benzenesulfonyl)-2,3-dihydro-benzo| 1,4 ]dioxin-2-(5)-yi]-
methylamine;

1-(7-Benzenesulfonyl-2,3-dihydro-benzo[1,4]dioxin-2-(R)-yimethyl)-
pyrrolidine;

Benzyl-{7-(3-fluorc-benzenesulfonyl)-2,3-dihydro-benzo(1,4] dioxin-2-
yimethyl]-amine;

Methyl-[7-(toluene-4-sulfonyl)-2,3-dihydro-benzo{ 1,4} dioxin-2-ylmethyl ] -
amine; —

Ethyl-[7-(3-fluoro-benzenesulfonyl)-2,3-dihydro-benzo[1,4]dioxin-2-
ylmethyl]-amine;

[7-(3-Fluoro-benzenesulfonyl)-2,3-dihydro-benzo| 1,4]dioxin-2-ylmethyl]-
dimethyl-amine;

[7-(3-Fluoro-benzenesulfonyl)-2,3-dihydro-benzo[ 1,4]dioxin-2-ylmethyl] -
isopropyl-amine;

1-[7-(3-Fluoro-benzenesulfonyl)-2,3-dihydro-benzol 1,4} dioxin-2-ylmethyl) -

azetidine;
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methyl-amine; (7-Benzenesulfonyl-2,3-dihydro-benzo [1,4]
dioxin-2-ylmethyl)-urea, [2-(6-Benzenesulfonyl-2,3-dihydro-benzo] I,
4]dioxin-2-yl)-ethyl]-methyl- amiane; and

WO HBHZEnesulfonyl-2,3-dihydro-benzoll.4]dioxin-2-yl)-ethy |FETeER05/004479

annine. 2 7. A pharmaceutical compositiggscon r sing an effective amount
of tine compound of claim | in admixture with a pharmaceutically

acceptable payAerlrFoYsazehescivomyiund-ddepdeinbeitr oflyidaiv thelaiinethyl } -
|.to 27 for trlgtgr@;garatig_n of a medicament for treating a central nervous
éé's?é GrEESST LAt i a subject, wherein the disease state is selected

from Parkinédf'< HSease bennemasntinaybidetshihydnddrgneddsé bliorn-2-ylmethyll-
mgpgqjgﬁﬁggssion, psychosis, epilepsy, obsessive compulsive disorders,

mood disorders, migraine, Alzheimer's disease, sleep disorder ,feeﬁhng -
disorders sdch 2 o5kt BBER %‘Qﬁ’@%%ﬁés% getidine;
attention defi¢it-liy Ritiactixign ghinesddsHAP BB ilatthotibeneefict | disainer-ylmethyl] -
Ag%}hwithdrawal from drug abuse such as cocaine, ethanol, nicotine

eneiodiazepines, schizophrenia, spinal trauma and hydrocephalus.

29. The usd bifermnesgfouibrabrdity drechesaalih dioxitedtatntednil) -benzyl-

Rsyghoses, schizophrenia, manic depressions, neurological disorders,

memory disgrders, attention deficit disorder. Parki 's disease, -
amyotrophi§T§?é%?’§8’i§?3§€%?ﬁééé%@éﬁéﬁ@?@%ﬁ%ﬁgggﬁﬁmgwme’
and HuntingfoBeandiseadén80-2 lsdibfdrodvemon id hliosilibeyioeibylprbroéthyl-

claims, | to 26 for the preparation of a medicament for treating a disorder

amine; . . . . . . g
&fithe gastrointestinal tract in a subject, wherein the disorder is selected
from functiddaPperseemiaribr andihviEsibepsndidsienirsyimethyl)-isopropyl-

amine;

1-(7-Benzenesulfonyl-2,3-dihydro-benzo[ 1,4]dioxin-2-ylmethyl)-aziridine;

(7-Benzenesulfonyl-2,3-dihydro-benzo][1,4]dioxin-2-ylmethyl)-(2-methoxy-
ethyl)-amine;

(7-Benzenesulfonyl-2,3-dihydro-benzo[1,4]dioxin-2-yimethyl)-ethyl-amine;

Methyl-[7-(toluene-3-sulfonyl)-2,3-dihydro-benzo{1,4]dioxin-2-ylmethyl}-
amine;

Methyl-{7-(toluene-2-sulfonyl)-2,3-dihydro-benzo[1,4]dioxin-2~ylmethyl]-
amine;

1-(7-Benzenesulfonyl-2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-piperazine;

N-(7-Benzenesulfonyl-2,3-dihydro-benzo|1,4]dioxin-2-ylmethyl)-guanidine;

7-Benzenesulfonyl-2,3-dihydro-benzo{1,4] diom'n—2,2'—spiro-3-pyrr01idine;

N-(7-Benzenesulfonyl-2,3-dihydro-benzo{1,4}dioxin-2-ylmethyl)-N-methyl-
hydroxylamine;

1-(7-Benzenesulfonyl-2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-1H-
imidazole;

N-(7-Benzenesulfonyl-2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-acetamide;

2-(3-Methylaminomethyl-2,3-dihydro-benzo{ 1,4]dioxine-6-sulfonyl)-
benzonitrile;
1-(7-Benzenesulfonyl-2,3-dihydro-benzo|1,4] dioxin-2-ylmethyl)-pyrrolidin-
3-ol; : '
3-(3-Methylaminomethyl-2,3-dihydro-benzo[1,4]dioxine-6-sulfonyl}-
benzonitrile;



- 67 -

(7-Benzenesulfonyl-2-methyl-2,3-dihydro-benzo| 1 41dioxin-2-ylmethyl)-
methyl-amine; _

(7-Benzenesulfonyl-2,3~dihydro-benzo [1.4] dioxin-2-yimethyl)-urea;

[2-(6-Benzenesulfonyl-2,3-dihydro-benzo[ 1,4]dioxin-2-y[}-ethyl]-methyl-
amine; and

[2-(7-Benzenesulfonyl-2,3-dihydro-benzo[ 1,4 1dioxin-2-yl)-ethyl] -methyl-
amine.

27, A pharmaceutical composition comprising an ettective amount of the

compound of claim 1 in admixture with a pharmaceutically acceptable carrier.

28. Use of a compound according to any one of claims 1 to 27 for the preparation
of a medicament for treating a central nervous system disease state in a subject, wherein the
disease state is selected from Parkinson's disease, Huntington's disease, anxiety, depression,
manic depression, psychosis, epilepsy, obsessive compulsive disorders, mood disorders,
migraine, Alzheimer's disease, sleep disorders, feeding disorders such as anorexia, bulimia,
and obesity, panic attacks, akathisia, attention deficit hyperactivity disorder (ADHD),
attention deficit disorder (ADD), withdrawal from drug abuse such as cocaine, ethanol,

nicotine and benzodiazepines, schizophrenia, spinal trauma and hydrocephalus.

29. The use of Claim 28, wherein the disease state s selected from psychoses,
schizophrenia, manic depressions, neurclogical disorders, memory dizorders, attention deficit
disorder, Parkinson's disease, amyotrophic lateral sclerosis, Alzheimer's disease, food uptake

disorders, and Huntington's disease.

30. Use of a compound according to any one of claims 1 to 26 for the preparation
of a medicament for treating a disorder of the gastrointestinal tract in a subject, wherein the

disorder is selected from functional bowel disorder and irritable bowel syndrome.



