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[0001] This application is a continuation-in-part

application of U S. Application Serial No.

60/ 410,072, filed Septenber 12, 2002, the disclosure

of mhlch is incorporated herein by reference inits

of heter ocycl e- fused Wr ocesses for

preparing them nethods of wusing them and to
phar maceuti cal ;
Background of t Frve v

a serious health probl em af fecti ng rmre than 5% of
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illnesses and ha¥)e becone armnlg@t he nost prescribed

dr JBOTPaRIRH heseiB N EPTBERNCR AV IS §TWPYw onset of acti on,
often taking several weeks to produce their full

t herapeutic effect. Furthernpre, the%/ are effective
in |ess than two-thirdsE L 005] Serotonin
sel ective reuptake inhibitors (SSRIs) are well known

for the treatnment of depression and other conditions.
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ser Si

FR G bte 1Bl bR b oo A o e ety methods of
t heusamg iheat arstiophapoacesyioal gompositiers eamtaining &raspt or s.
-1 WD 2004/ 024732 PCT/ US2003/ 028459 [0006] However,
al though a single dose of an SSRI can inhibit the

neuronal serotonin Beskgroundeof thailavention d be
expected to increase synaptic serotonin, long-term

treatment is required before clinical inprovenent is
achjoeosy. Mdpcﬁ}(ﬂébrdsmdmas abseeinus bgglspretietrhaifecting nBBRimn 5% of
i ncrease the Setllhoa Igm n leve OVI cinity of the
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[0004] Selective serotonin reuptake inhibitors have produced success in
treating depression and related illnesses and have become among the most
prescribed drugs. They nonetheless have a slow onset of action, often taking
several weeks to produce their full therapeutic effect. Furthermore, they are

effective in less than two-thirds of patients.

[0005] Serotonin selective reuptake inhibi;cors (SSRis) are well known for the
treatment of depression and other conditions. SSRIs work by blocking the
neuronal reuptake of serotonin, thereby increasing the concentration of serotonin
in the synaptic space, and thus increasing the activation of postsynaptic serotonin

receptors.



somat odendritic autoreceptors, 5HT1A receptors,
causing a decrease in serotonin release in mjor
w0 oroeloe4IB areas. This negative feedback |i m tBCT/082003/028459
i ncrenent of synaptic serotonin that can be induced
by anti depressants. [0008] A 5HT1A antagoni st woul d
limt the negative feedback and should inprove the
ef fi cacy of the serotonin reuptake nmechani sm (Perez,
V. foeg6] al .HowBver, diiaoogt a sﬁ@eﬁﬁ%oﬂé@B&(mg@aﬁ) inhib§uledn neuronal

conbi nat.i nth ap uld 0 eed t .
of Petctoys TeRopaler VT el e GBS 1 DepS8E Siisifc ‘sdfotonn,
Thighg-tetm It@ahh@hhsyrede%d béfbre dlipicar impirohemer iscachibved.
conpounds whi ch both inhibit serotonin reuptake and

whi ch are antagoni sts of the 5HT1A receptor.

" Degooomt | anhaf bédresdgyesiti that t[h@tﬁsmshmbraasmrr@amaommtlavels in
this invention, there js rov1 ded é;(&gup of nov
corRRURBEY Bf herrerqigpergice ﬁfd@@nﬁ onin activates
( CiH3Naitddendritidhufofeceptdrs, BHT\{Wl%bé‘ptBrsRl:auﬁn ﬁdie@%@e |n serotonln
hydr oxy, . hal 0, cyano, carbgxam do 8 kﬁ e( (?_62
6 TelgAtibin mekiorebia Rigas-o mBiSHYAgativg %ﬂd ¢k s e inorefhent of
carghRipiRtsePdtonia iR Rad betuced by ahidprékahen at ons,
am no, nmono- or di-alkylamno in which each -2 WO
2004/ 024732 PCT/ US2003/ 028459 al kyl group has 1 to 6

carngegsat ons 5 d%@ﬂ&@bﬁh@t Qouldl tirfit ﬁhéa{é@)@ﬂve @éédlﬂack @hd should
al kanesul f onam carbon atons;

hy dmBtRvR toe eHicRGY ofowelsemw@ndavni@lf%meph@@?dﬁﬁfe% V-, al., The
N:L%Bét) 344-R49 =597 (1@@& R@ucﬁ(f@ﬁ&ﬁhtiowﬂé@%?@ould be expected
R6) =N or -NH C(R
andO Rﬂe%d @qherﬁi@ﬁbﬂdbﬁﬁﬁ"y’ Oy EUBEEA INTRIS.  ani no,
nmono- or di- alkylamno in which each al kyl group has

1 to 6 carbon atons or al kyl of _ _
[0009] Thus, it is highly desirable to provide improved compounds which both

inhibit serotonin reuptake and which are antagonists of the 5HT 4 receptor.

Description of the Invention

[0010] In accordance with this invention, there is provided a group of novel

compounds of the formula:

L (CH2)m
}—(Cng
CH2

wherein
R' is hydrogen, hydroxy, halo, cyano, carboxamido, carboalkoxy of 2 to 6
carbon atoms, trifluoromethyl, alkyl of 1 to 6 carbon atoms, alkanoyloxy

of 2 to 6 carbon atoms, amino, mono- or di-alkylamino in which each



1 to 6 carbon atons; R5 is hydrogen or alkyl of 1 to 6

carbon atons; R6 is hydrogen, halo, trifluoronethyl,
wp@eewat47eor oet hyl , am no, nono- or di- al kyl anP@DUB2903/028459

whi ch each al kyl group has 1 to 6 carbon atons-or

alkyl of 1 to 6 carbon atons; R7 is hydrogen, halo,

trifluoronethyl, pentafluoroethyl or alkyl of 1 to 6

carbon atons; mis 1 to 3; nis 1to 2, pisOto3; Q

i's a het esglkdr yroupdiast ¥ tse8 eatbed dtoos) e@nbwmidoowi Agio &Barbon

RO R8 RO R8 RO 0 R10 R10 1

wher ei n fﬁo@shﬁl%argsu@?na&ld%é %6%%%6‘ r1?Rll ar e,

i ndgpem?demdhiwogérydfa]m%ebﬂ médca)nbxbns hal o, cyano,

car boxami do a 5

SR Prnd o oS Py NG RONCH® caﬁmﬂféﬁf’s CH-, N=C(R’)
3I kalnEyI OMyCH, RI_C(R‘B @amn)h (AY)eNsor aMHIG{R’ _iﬁbh;o or

i-a m no_j each .a roup. has 1.to

car bon ?BﬁqnsR eﬁrﬁaﬁ'éc%p%g%}ﬂwwg c%egaﬁﬁg% Ek m%'FO' or di-
al kanesul &lryiammirddn afhich éagh dkyt grouprhaationss carboh Ribéhsi o alkyl of

hydrogen or alkyl of 1 to 6 carbon atons; -3 WD
2004/ 0247350%6?%88296‘6‘3?028459 or pharmaceutical |y

ﬁcgept W'l@ﬂﬁeﬁrbgén bhakgof 1 td Gaéﬂo]onlaioms: pr e{(er abl y

y rog al.o, cy nmet a of 1t0

car %gds Aveingeny ﬁ%?k%’hk}o@f”e e@p%llgpgghwygtaéwgo Tgpg or di-
pr ef er abl xikylBhirioSin WyHihogeeh, alkyi gicmxpOfasaaI o yarbbn atohs @& alkyl of
car bon ati In still nore preferred enbodi nents of

the presét?SCAPOREIYRS RL i s hydrogen. [0012] R2 and

R5 ar e Firief pjordyen, i Hatte peingteoinkbihyk edertsfedrdetioindryalkygegnt to 6
or alkyl carbon atoms;

m is 11to 3;

n is1to2;

p is0to3;

Q is a heteroaryl moiety selected from the following:

8
n?d\r R RQ R8 Rg RB Rg
/ R'° / 10 10
% R / R
z R'1 Z

wherein Z is NR™, S, or O;

R® R% R, and R'" are, independently, hydrogen, hydroxy, halo, cyano,
carboxamido, carboalkoxy of 2 to 6 carbon atoms, trifluoromethyl, alkyl
of 1 to 6 carbon atoms, alkanoyloxy of 2 to 6 carbon atoms, amino,
mono- or di-alkylamino in which each alkyl group has 1 to 6 carbon
atoms, alkanamido of 2 to 6 carbon atoms, or alkanesulfonamido of 1 to
6 carbon atoms; and

R™ s hydrogen or alkyl of 1 to 6 carbon atoms;



of 1 to 3 carbon atons. [0013] Preferably, the group

X-Yis -N=eC(R3)-C(R5)=CH or -N=C(R3)-O. [0014] R3
warw4B732 e preferably i ndependently sel ect ed PEDIS2003/028459

hydrogen, amino or alkyl of 1 to 6 carbon atons. Mre

preferably, R3 and R4 are independently hydrogen or

al kyl of 1 to 3 carbon atons. [0015] - R6 and R7 are

preferably independently sel ected from hydrogen,

trifl uer phatiaceutiqaiin beddpimbi@editsythereof.al kyl of 1 to 6
carbon atons. Mre preferably, R6 and R7 are

i ndependently hydrogen, trifluoronethyl or alkyl of 1
t o [Boigr bai lsé}ir@f@mbly{ Bm'Gd;erR&LaloQQ:yarRianlmdm@thyamyl of 1to 6

ﬁ;%;gaa?\be{t jﬁgggﬁﬂ? m }:%ﬁ %@ﬁ: d.Lr F/E;rqb P er'ilg |s hydrogen,

C arHam oredIke¥ .of Arto ead:dﬂ@dryamfnsl I GtiIBmoRs bmﬂermomrabodlments of the
still nore ref%q eqyerrbodl nments of the present RS,

RO, Present iny dK9%Ner abl y i ndependent |y sel ect ed
from hydrogen, cyano or hal ogen. [0017] Z is '

preferably, NR12.. Wen Z s NR12, R12 i ref er abl

Py dPBTAn B aait Eiare Brerarobly SeERHB N elReiec (6 TufogRa or alky
I NtRY85 S A IMbidmar € i ndependently preferably 1 or 2.

More preferably, mis 1 and nis 2. -4 WD 2004/024732

PCT/ US2003/ 028459 [0019] The integer p is preferably
0 C[bo113] NBYeforRbigf 16 aRup: X ib SNAC FBWQT)—BF%HM(R) Q.

a héteroaryl "noiety of the fornula R8
R12 R11 [0021] In other preferred enbodi rrents of the

' n\F’@g‘Id]on R° SinA"FOVAE§flere AIFRPMBESendehity86188tkd flofh BydréerPamino
or alkyl of 1 to 6 carbon atoms. More preferably, R® and R* are independently

hydrogen or alkyl of 1 to 3 carbon atoms.

[0015] 'R® and R’ are preferably independently selected from hydrogen,
trifluoromethyl, pentafluoroethyl or alkyl of 1 to 6 carbon atoms. More preferably,
R® and R’ are independently hydrogen, trifluoromethyl or alkyl of 1 to 3 carbon

atoms.

[0016] R®, R° R'C, and R" are preferably independently selected from
hydrogen, hydroxy, halo, cyano, carboxamido, alkyl of 1 to 6 carbon atoms, or
alkoxy of 1 to 6 carbon atoms. In still more preferred embodiments of the present
R®, R%, R', and R' are preferably independently selected from hydrogen, cyano

or halogen.

[0017] Zis preferably NR'™. When Z is NR'?, R"?is preferably hydrogen or alkyl

of 1 to 3 carbon atoms.

[0018] The integers m and n are independently preferably 1 or 2. More

preferably, mis 1 and nis 2.



NRI1 N3 NRIO RR4 RB RO |la wherein Rl, R2, R3,
R4, R8, R9, R10, R11l, and R12 are as descri bed above.
WO 0@22247BNn still other preferred enbodi nents oOPCT/H82003/028459
invention is provided conpounds of Formula lb 1 RO
R2 Rl12 NX RI1 -OR3 11b RB Rio s wherein Rl, R2,
R3, R8, R9, R10, Rii, and R12 are as descri bed above.
-5 WD 2004/ 024732 PCT/ US2003/ 028459 [0023] This
i nJeort9]onThesihigesp iopreferdbly Der R Aate Prefermblyop sober s of
the benzodi oxan nethylam nes as well as to m xtures
of the R and S stereoisoners. Throughout this
appioogelt i Preferablg, Qasre heferddrel moietyu theformblas
invention, where the absolutg configuration of the
compounds of the invention i 4 not igedicated, is
intended to enmbrace the indiviydual and S enanti oners
as well as m xtures of .5 n sone enbodi ments
of the present invention t| qerer i s
preferred. For certain of offpouritls of the
invention (i.e., X-Y forneg i M dazol e), tautoneric
fornms may exist. This appliRgati ok hus enconpasses al |
tautomeric forms of conpounds of the present
invention. [0024] It will be recognized that the
subpbsfjuem éth@ﬁpr@\‘erﬁéépéﬁbédi%eﬁ‘ts(‘df ehedmivéntion i§ bREfdedBdmMpounds
be arranged with cis or trans relative
st eafdoBnegilatry. It will be further recognized that
when n is 1, the cyclopentyl noiety of the present

i nvention 4
R
BeE:
I
N e N

R* R® o

R12
N R

R10

la
wherein R', R?, R®, R*, R?, R%, R'°, R"", and R™ are as described above.

‘[0022] In still other preferred embodiments of the invention is provided

compounds of Formula Ib

|\\ O 32 R12
N
N>\-_ 70 N / R
O
3
R b RS R10
RO

wherein R', R?, R®, R®, R%, R'°, R"", and R'? are as described above.



contains two asynmmetric carbon atons. Thus, in
addition to cis and trans isoners, additional

wG@@repi7’3nner s are possi ble for the cycl opent yP@msmo3/028459

noi ety. This application thus enconpasses all

stereoi sonmers, individually or as m xtures, of the
cycl oal kyl am ne noiety. Furthernore, this application
relates to all possible diastereoners, individually
or as m'xtures of the conmpounds of the present

i Tm%o?r@]en%{g’r?rraat%ssfong&ﬁ fHeCReQhG WBkerbSisomers of the
er i

I'n sonme e nment s e provided
s u ﬂvenmdm)@hl ryethylemnwfs gsheelt o3 tempdwes ) thenBrandoprsterenisomers.

su@i"%&frgtﬂgﬂﬁrh% ?prpl ﬁ)p f}hshmi; B ﬁ\teeﬁrgab&mﬁrs lnventlon where the

e correspon enant | one
di mseiuteonmf@uraérber@‘ the coropormoanef thiei mnemt@nr I§om@tt re@hcated is

o AR ST LA Sl B B s o
" Subs theat i lal domé reermoalmmtsmécuhmer@ent inveation theaf erstiomer is

g?%%ﬁrg%lns%&%ﬁgl Srtn‘olfhe cor@ﬁo%%g | "%Hé l%/eﬁﬁ(ﬁﬁ(i%[, X—Y forms an

er eol'’s
enboitiapea), sautbheric cﬁupwmaylexlelradrmlsu ppr@lfcamn lheissencabnpasses all

oo ambne Bl BpRGlRidrifh pRRERINRABRT L1 oL her

ntion € compound is nade up
of at Ieast about 99% by wei ght of a preferred

A5 il bt FEFId S BRERBOHBEERTS B oRiisdiilell Sftioaiky
any;r@ghﬁﬁ;ﬁbé(amwgdd?mtmas er $r|hr7$ rei%tmers(’;dn’eeofmnhiﬁry it will be further
i ncl udi n r n | -

T35 ABEh R I It gy Beld 8P4 BEESERE invention
fordmtaurmmtbsymmm lchgbahi anmsf  chhiusalin sabitisn do cis and trans
P g, Sduliial Stete el g aiErBlenios Teeydloepteming moiety:
Resmsmpmmetrdmuerenbmheamemcwereblemmzém indivI@B1Y pr as mixtures,

B! 1 @te gicjodefaps ahist s RN oAb B RO BEIBB (s o ol ossile

( MedRisivebiels, iNYividd@F2de a8 midureS. bk tia@kbepoofids of the present
Resol vi %g Agents and Optical Resolutions p. 268 (E. L.

El jigyent Univ. of Notre Dame Press, Notre Dame, IN
1972) [0026] "Alkyl," as used herein, refers to an

I;;Jﬁhatl c, hydrocarbon chain and i ncIO\Jdes strai rﬂe emabogrments

e&d 58 AN, SIEeQIRATRFIIS PERIRTRS, IR dpen

' SoRY }S’rféylbled s[lbé}bhﬁﬂdlly fries AP tithey borré‘e@@n@lﬂlg )ehanttonlieﬂqr ldiastereomers.
n-pentyl, isopentyl, neo

{
S Oiey p singlomareaRolrT Sop Ry 1168 2 fBA cdppring prangomer o

car idle@bAiBs refers to a compound which is isolated or separated via separation
techniques or prepared free of the corresponding enantiomer or diastereomers.
“Substantially free,” as used herein, means that the compound is made up of a
significantly greater proportion of one stereocisomer. In preferred embodiments
the compound is made up of at least about 90% by weight of a preferred
sterecisomer. In other embodiments of the invention, the compound is made up
of at least about 99% by weight of a preferred stereoisomer. Preferred
stereoisomers may be isolated from racemic mixtures or diastereomeric mixtures

by any method known to those skilled in the art, including high performance liquid

-6-



[0027] "Al kanam do," as used herein, refers to the

group R-C(=0O-NH where R is an alkyl group of 1 to 5
w@200bom7at ons. [ 0028] " Al kanoyl oxy, " as used hRCEUS2003/028459

refers to the group RC(=0)-O where R is an alkyl

group of 1 to 5 carbon atonms. [0029]

" Al kanesul fonam do," as used herein, refers to the

group R-S(O 2-NH where Ris an alkyl group of 1 to 6

cardblmfmatbgnaphy [(BBBC) ahdltkexgrniaties amleeryh’reﬂieatimn ofe¢hinag salts or

car rgé%ﬁgnﬁt%@\ﬂ?g&?ﬂa%g@%@nﬂdggéy ;01’8% G%RQ]I J&C&u%s et al,

r eflérrwtmmetsh &’agemamsl\&fw Ré¢salijtions (e RitersGandsy szmoXyrk‘ 1981);

ﬁ gﬁr €l {JSJ}% %fb?og %? 2L r%gﬁbﬁ (“}El% ?%ﬁ?f%&?h%istry of

Had?mge:m Cdnmodhdal(MbGrav&Shllusbéd 18828 Wllele,f 85 Tables of Resolving

rine, | yari ne i odine. -7

o 733 UL sl 808 G B 67 bl e T cipt Dame
acd%rp*sablc&reslmms IBr@72hose derived from such organic
and i norganic acids as: acetic, lactic, citric,
cinnamc, tartaric, succinic, fumaric, naleic,

mal[0026], nANde! ias, usmsalharem,oraénscm g7 aliphatic thydrocarbon chain and
hyd r.obr

A S Y SRR et R R ARy b, oo, sopropy
et gﬁbwyluédm:ntw,i(secimwgmbattyl , frepéstyl, $E§m|pkaﬁty|c,)l3 l?o-ﬂéwtmg?-hexyl, and
an I m 0 cCC e aci,ds, ecitic

o dsctien oo IBmaltE B i RS 198 5 oy dobhey . 5. (1

H i ndol - 3-yl ) cycl opentyl ]-N-{[ (2S) - 8- net hyl - 2, 3-

o isps Al s ahegibaPh2udad AR § 1 BiTED RIS whore

H iiQﬁﬁ'aik?ryr’ohﬁbﬁh @@s%btdoha&br{mé( 2S) - 8-met hyl - 2, 3-
di hydro[ 1, 4] di oxi no[ 2, 3-f] qui nol i n- 2- yl ] met hyI }am ne;

N-[(cis) 3-(5-fluoro-1
H- i jog2d]- 3“A(Ikér%§ﬁlﬂx9p%t0€eh Hrdih (éfdrs 80 it dislip B-8¢=0)-O- where R

di hydr OH ] di oxi noE ] qui nol i n-2-yl ] et hyl }am ne;
N- [l(s angl k:y@rogp ob1 o &a@om atoms.
H-| ndol - 3-yl ) cycl opentyl] N-{[(2S)-8-nethyl -2, 3-
dro[1,4 d|0X|no[2 -f]lqui nolin-2-yl]nethyl}am ne;
%QZQ} 3|Q)\ gn(egﬂﬁpn@@p@ "1as used herein, réfers to the group R-S(O).-NH-

gﬁk@@é}%ﬁlsﬂcﬁ% noFer?él-%F(%lmno I n %mé ;/TFE rr]rélt h32/I ?é\m ne;

[0030] “Alkoxy,” as used herein, refers to the group R-O- where R is an alkyl
group of 1 to 6 carbon atoms.

[0031] “Carboxamido,” as used herein, refers to the group NHz-C(=0)- .

[0032] “Carboalkoxy,” as used herein refers to the group R-O-C(=0)- where R

is an alkyl group of 1 to 5 carbon atoms.

[0033] “Halogen” (or “halo”), as used herein refers to chlorine, bromine, fluorine
and iodine.



N-[(trans)-3-(5-fluoro-1

H i ndol - 3-yl ) cycl opentyl ]-N-{[ (2S) - 8- net hyl - 2, 3-
wa@lrdoygaiz4p, 4] di oxi no[ 2, 3-f] qui nol i n- 2-yl ] met hyPGEHDH2963/028459

N[(1 R3R-3-(5-fluoro-1

H i ndol - 3-yl ) cycl opentyl ]-N-{[ (2S) - 8- net hyl - 2, 3-

di hydro[ 1, 4] di oxi no[ 2, 3-f] qui nol i n-2-yl ] net hyl } am ne;

N-[(l S, 3S)-3-(5-fluoro-1

3Puér)1(a§¢§ht®:;aﬁyltayd:épwfblé B4I2ShreSthoed Hgrived, fB>m such organic

dro[ 1, 4] di oxi no SfU|nl|n21rre a

r}%@gﬂl% K;fg( tlﬁS 8y ¢ §4§@na% J, tar‘ar%, %u mnc,e, fumaric, |
N[rr(éFélé)m%’rcﬁwﬁr fdﬁ&iﬁtlénclmahc oxallc proplonlc hydrochloric, hydrobromic,
l_gbllngsoghonc ritrh Cs&ﬁjerlgt %I)Jcoi\l- yru e{tILa(n &Ifo%?cneétngrhés%lfonic,

di Wgér{éfs&lf&fh@“s@myﬂ@[k%n%m ]mmuamamn]memblbmohe
N-[(cis)-3-(5-fluoro-1 -nethyl-1

H i ndol - 3-yl ) cycl opentyl ]-N-{[ (2S) - 8- net hyl - 2, 3-

di F 5&[ Jsgekﬁ.b@&am e2, &c&%ﬁ@ﬂ&'dﬂ%ﬂﬂ&lb]l@i&t hyl }ani ne;
N- 3 5f uoro-1-nethyl -1
H i ndol - 3- yI)cycI opentyl] N-{[(2S)-8-nethyl -2, 3-

di Wflé&g{é- %&KB?QE)?OIé’pefnhlf]LN ([923)% aextyl-oet hyl } ami ne;

I"uor o-
I—Hd‘hﬁi’er[M Iqw Brileming|in ZNJ]{qe f*zkl?mg‘%et hyl - 2, 3-
di hydro[ 1, 4]d|0X|no[2 3- f]qU|noI|n 2-yl ] met hyl } am ne;

| -
ﬁ %{53333 %ka&‘epl@pwmyy\opemyq [\P/ {t@)%)ﬁ REHAS2, 3.
N Wé@é‘iﬁ Adibmernlitufolidauifetiyadioe;] met hy! } ani ne:

l"'uoro
H i ndol - 3- yI)cycI ohexyl] N-{[(2S)-8-nethyl -2, 3-

di ﬂ\{ Eief- é élnelbr% I-'ilﬂ{d%| §¥f \eytipRAtyIIN-Ftod) Jsrmtetwl 3 8ni ne;

r ans

HMW@O[BAW»@QRE? éﬁwo]mﬂmmeﬂy)}am%t hyl - 2, 3-
dlhydro[l 4] di oxi no[ 2, 3- f]qU|noI|n 2-yl ] met hyl } am ne;
(5- Fl uor o-

éﬁ&g)sa ﬁ&fwr@ﬂb'nﬂwﬁ WcyslopanivibNriRH),B-metiy-2,3-
d' W@{d%[“ﬁ&hﬁ%%{égﬂ r%1|QJ2Lﬂ]n;ﬂtMéWZO| 8-yl ] met hyl }
am ne; Ccl s)-3-

| 'uoro-
H i ndol - 3- yI)cycIopentyI] N-{[(SS) 2-met hyl -7, 8-

di Wgﬁs[aﬁ)“:«l g{ﬂl;ﬂré‘9ir-lzipg?lg%)&l%y%]);?@rﬂ%??‘la{{(%)-&rﬂétﬂmg,dﬁy| }

H- |d1m@|ro[$,4wl9>>ewz@rf inglinR-ylmedw)lamingst hyl - 7, 8-

di hydro[ 1, 4] di oxi no[ 2, 3-g} [ 1, 3] benzoxazol 8-yl } et hyl }
am ne; N-[(lR* 35¥) - 3(5f|uoro

H- | NdRng-315-Byarpdrtndgl-3-vileyeepetyl-N-{ RE>8methyed By | -

izngdlﬂ}_ogg[qr@cﬁ ibxiAo2 A-aUimth2-Amtdtianghé;n- 2- yl | met hyl } am

N-[(1R,3R)-3-(5-fluoro-1H-indol-3-yi)cyclopentyl]-N-{[(2S)-8-methyl-2,3-
dihydro[1,4]dioxino[2,3-flquinolin-2-yljmethyl}amine;

N-[(1S,3S)-3-(5-fluoro-1H-indol-3-yl)cyclopentyl]-N-{[(2S)-8-methyl-2,3-
dihydro[1,4]dioxino[2,3-flquinolin-2-yljmethyl}amine;



WO 2004/ 024732 PCT/ US2003/ 028459 and pharmaceutical ly
acceptabl e salts thereof. [0036] In another aspect,

w0 b@4jopwrent i on relates to a nethod of treati ngP@r/US2003/028459
subject suffering froma condition selected from
depression, anxiety, panic disorder, post- traumatic
stress di sorder, prenenstrual dysphoric disorder,
attention deficit disorder, obsessive conpul sive
di $B[(cie)-3-(5tadrat1 Haimdbes-yl)dicopediyli-N-gethyt-bH(288-methyl-2,3-

, ) q , . : q h
oSSl UER ST AR e R DR Vet or
gl ushi n?_, Co\(,:\ﬁ! (r:1e gnd a! gghol ra\o/lidi |Ctn| on, ?nd 2ex_ua|

C |
o AHIP SR W iroc B PR B o e s A2,
ef foirgjdiol €, 4pNoxini[2, 64 qainotmReujnettoflatrires; i nvention or a

pharmaceutically acceptable salt thereof. [0037] In a
further aspect, the invention relates to a

: pha{-[(mla,w)isqamuowmmaifqyn1<1+nin_doln:pylo@bmgeml]u-{[(eso48methyl-2,3-
amoynt . C the inyention or a
ph adﬂm%g E’ﬁ ?dé%?qn@ggggggp%%gl]ngQyﬂ@Wg}ee of and a
pharmaceutically acceptable carrier or excipient.
0 I th . the i ti t
oot Erbior e gy r-roc Wi Rl RS B e
ac GRpjdadll @]dedino[2, Begairolih-arylusghyiiamimeyedi canment .

[0039] In a still further aspect, the invention
relates to the use of a conmpound of the invention or

a Nlﬁ[rﬁ?é)@w-?ﬁirb% -rﬂgl@?lptHMHcb}-séyl)?;]ddmtehwqiN—i{[(EtS)#&f?methyl-2,3-
preparati on q i ca r e treatnment o
deﬁﬁ@g&iﬂfi‘?'o’é\'ﬁ?{[g@fﬁu' H%ﬂﬁ’i’e&&'mwe’post- traumatic
stress di sorder, prenenstrual dysphoric disorder,
attentjon defici .dj sorder, obsessi o] | sjyve

i Johasr+Eepir b8y iR R e Far Rty
anxdiigdyo[dl 4506 6ked]2, SR dlid-2-Eiridtnglattisgr ders such as

anorexi a nervosa and bulima nervosa, vasonotor
flushing, cocaine and al cohol addiction, and sexual

dy 94pmehs)on(5-IRYEAH-FasIB Ry sloRéxyli] e (ES B AistHyrE @At | on
are _sujtably pregared_l n acgl%dﬁgce, w th the
f ol FiRXEreld Adanele. SfiinaliprerBineihdaspRgi f i ¢ exanpl es.
Vari abl es used are as defined for Formula I, unless
ot herwi se noted. Specificall Sch he
S T AR R A R R
Wi t Y14 @bxido[2 oS, 3]0 esbxazol B- Wi et Pdhiza} 732
PCT%CYSHZ%[OS?? 028|4%191®O@E ] xazokB- Y0
N-[(cis)-3-(5-Fluoro-1H-indol-3-yl)cyclopentyl]-N-{[(8S)-2-methyl-7,8-
dihydro[1,4]dioxino[2,3-g][1,3]benzoxazol-8-ylmethyl}amine;

N-[(cis)-4-(5-fluoro-1H-indol-3-yl)cyclohexyl]-N-{[(8S)-2-methyl-7,8-
dihydro[1,4]dioxino[2,3-g][1,3]benzoxazol-8-ylImethyl}amine;

N-[(1R*,3S*)-3-(5-fluoro-1H-indol-3-yl)cyclopentyl}-N-methyl-N-{[(25)-8-methyl-
2,3-dihydro[1,4]-dioxino[2,3-f]quinolin-2-ylJmethyl}amine;



benzodi oxan net hyltosylate in a solvent such as
di met hyl sul foxide and heated to a tenperature of
w(Q@ 20010023f or several hours as illustrated bel oRCT/BI2003/028459
(CH2)m 70looc OM 2 OOTs + RHN-C " DMSO X (CH On
RLOR2 (CH2)MO N-<---(CH2)p-Q X Y I (CH2)n Schene
1 [0041] Alternatively conpounds of the present
i nvention may be prepared as shown in Scherme 2 bel ow.
Spead fphamhdoeutically sictegiblyle saltsthetasf.ed benzodi oxan
met hyl tosyl ate or bromide is converted the
correspondi ng azide by reaction with sodium or
DOWG&B'] U ninaghiotheer iaBp e, tapnrmpﬂdarat%testwae nietsaccdf teemting a subject

di ma r mam de t.h f oxi d i de |

t haHEUtR BT B ISt ek e REP SR Rl g PR oo der, post-
ety NSvebst disbidese pskrhéhstdial rdyéhhbrm t:hsoaimh attention deficit
hyd og nation over

iqheessiye: ﬁogﬁﬁabﬁr %lg nr]f:igl? eé?prla "EIB%%*Y tcEStOég%r generahzed

Cyfe!nQ@N@B@rﬂ@r ighbetifie cafieg ciRorierd sach asluroragaagevdsa andbulimia
as sodium triacet glx boro%drl de or sodi

Cyti\%‘ﬁ?@?oh‘{?éf’méort g gale%nﬁgqmalgo%cﬁ Afldiction, and sexual
V:?Qﬁm@ﬁbﬁ/\ﬂﬁf i6H Ncotbbrises hiyrduiamgn to - thd %j@&oébﬁ&m&SZrom said

CT/ US2003/ 028459
Nar@” flgon, a ti‘@rap;uhg@wegtlve amoun’cF> /aCco 6o|u}1d of lfhe invention or a
pharmaceutically acceptable salt thereof.

[0037] In a further aspect, the invention relates to a pharmaceutical
composition comprising an effective amount of a compound of the invention or a
pharmaceutically acceptable salt thereof and a pharmaceutically acceptable

carrier or excipient.

[0038] In a further aspect, the invention relates to a compound of the invention

or a pharmaceutically acceptable salt thereof for use as a medicament.

[0039] In a still further aspect, the invention relates to the use of a compound of
the invention or a pharmaceutically acceptable salt thereof in the preparation of a
medicament for the treatment of depression, anxiety, panic disorder, post-
traumatic stress disorder, premenstrual dysphoric disorder, attention deficit
disorder, obsessive compulsive disorder, social anxiety disorder, generalized
anxiety disorder, obesity, eating disorders such as anorexia nervosa and bulimia
nervosa, vasomotor flushing, cocaine and alcohol addiction, and sexual

dysfunction.

[0040] Compounds of the present invention are suitably prepared in accordance
with the following general description and specific examples. Variables used are
as defined for Formula I, unless otherwise noted. Specifically (Scheme 1), the

appropriately substituted cycloalkylamine is combined with a suitably substituted

-10 -



YY 12 (CH)mO=<,-(CHRR)p Q1 RLO( RONNIN
Na(OAc)3BH (CH2)m (CH2)p Q O~ 2 X O\ (CH2)~ X\ Y HOAc

w0 X00482488hene 2 [ 0042] Conpounds in which R2 i BCHUK2003/028459
may be prepared as in Schenme 1 above, or nmay be
alternatively prepared from conpounds of Formula | in
which R2 is hydrogen by reaction with a suitable
al dehyde or ketone in the presence of a reducing
agémhzmijo»tanasetmmbsyme ini eas@t/ent)sudmasH;vmthxl@utﬁwxi(m)mmheated to

cyanoboro %Hgfr?%§ hos‘é)’{‘,er'a %ﬁg%ﬁ 'Mgf(ﬁ%)b%&{ Y HOAC

RO~(CH2)m OLN~ (CH2)p-Q X (CH2)~ Y Schene 3
[0043ﬂg1The

2, 3-di , 4- d| ox. no GHe Irret hyl Te0e%4
at es c n be é@'a‘\z ¢ Qs DMSO

ilTuStratedin Scherre4be|ow((fo9ﬁ,c:|f|cally, t he
approprY ately substituted ni troguai acol (5) is
al kylated wth allyl bromde in the

j\/ (CH2)m
)—(CHz,—Q
(CHz>n

Scheme 1

[0041] Alternatively compounds of the present invention may be prepared as
shown in Scheme 2 below. Specifically, a suitably substituted benzodioxan
methyltosylate or bromide is converted the corresponding azide by reaction with
sodium or potassium azide in an appropriate solvent such as dimethylformamide
or dimethylsulfoxide. The azide is then conveniently reduced to the primary
amine by methods known to those skilled in the art, such as hydrogenation over
palladium on carbon., The amine is then combined with an appropriately
substituted cycloalkanone in the presence of a reducing agent such as sodium
triacetoxyborohydride or sodium cyanoborohydride to give the compounds of the

invention wherein R? is hydrogen.

-1 -



presence of a suitable base such as sodium hydride to
produce (6) and then -12 WO 2004/024732

weRanANseen3/ 028459 denet hyl ated by a reagent BCOSHE3/028459
sodi um hydroxi de. The resulting 4-nitro-2-
al I yl oxyphenol (7) is then alkylated with glycidyl
Ral O Na+ OCH3 Bra NaOH, OCH3 NaOH, DVSQO H20 O2N DMF

2N O'---- 80 C 56 R\ OHTs0O0O R C ~\Z
nesnyle;me }5C 02N ( ONaH 7 8 RLO RL O1)
Tscl, )@% s 02N au m" " OH| )\( cu\l)znag@acozN o)
cH2dl 2 st 2)—FelAeeH N
0 11 Stke t osyl at eDWF anxep\ﬁhal ohydrl nin the
presence 6f a base such as sodi um hydride to produce

(6) and heated in a high boiling solvent such as

nesi tyl ene or xylene to ef fect both rearrangenment of
the allyl group ;ﬁg’ |zat|on to the dioxan ring.
The resulting pP A 9h1'5 converted to the

t osyi reacti off - toI u ony| chi@y,).de
in the pres anHof ?ia(Pé?)ﬁ ry amfge frq{l VE)¥-(CH)—Q
to g al i y Teaction wth CHQ) n toet r abr om(cid),or

car bomyt et rachl ori de HMCcombi nation with
tri phenyl ghosphi ne. The allyl side cha‘ nis then
i sonerized by treatnent with

Scheme 2

[0042] Compounds in which R? is alkyl may be prepared as in Scheme 1 above,
or may be alternatively prepared from compounds of Formula | in which R? is
hydrogen by reaction with a suitable aldehyde or ketone in the presence of a
reducing agent such as sodium triacetoxy borohydride or sodium

cyanoborohydride, as shown in Scheme 3.

j\/NH (CHa)p R—CHO
H D —————————————————— e
(G~ Na(OAc)sBH

(CHz)n
HOAc
);[ ]\jN (CHa)m o
(CH2>n)_ >

Scheme 3

[0043] The 2,3-dihydro-1 ,4-dioxino[2,3-f]quinolin-é—ylmethyltosylates (11) in
which R® is H can be prepared as illustrated in Scheme 4 below. Specifically, the
appropriately substituted nitroguaiacol (5) is alkylated with allyl bromide in the
presence of a suitable base such as sodium hydride to produce (6) and then

-12 -



catal ytic bis-acetonitrile palladium ((ll) chloride in
refl uxi ng nethyl ene chloride or benzene to produce
W@ 1@)3/024582 yl i ¢ oxi dation with sel eni um di oxi dePCTIUS2003/028459
refluxing -13 WD 2004/024732 PCT/ US2003/ 028459
di oxane/ water gives the o-nitroci nnamal dehyde, which
upon reduction with iron in acetic acid cyclizes to
t he
2, edietiyythted by diagennsfich 8s spdjumniaydroride- Mibehebulting ¢nitro-2-

gf %Ilggﬁ@g?h&iﬁd)g él‘lg&?lhg%%égwtﬁ ]tb%fdﬁfa i n-2-yl met hyl t osyl

ates (14%) in which R3 is alkyl rgay be prepared from

the nitRO ol efy&,describ aboveRin t manner

descri be @éﬂ—éﬁmB . Yhe rearrag Iag(l:lé'? i NaDth PMS0O/H0
treated gequenti al 'y—wt™ ozonelland a tertiary am ne

or VOO B orNigt r ox DVF andOgdi /dp rovdfe to s@t@e
the o-nitrgbenzal dehyde (12). Conde?ati on with the
appropriate triphenyl phosphoranyli dene ketone under

thigvﬁqnditions gi ves the Onitr&]styryl ket gpe
(13), u reduchs iron \ acé]i\c/qg?d,mesitylene,
cyclizes 20 Y he cor respondi ng ~ 145°C
2,3-di h o4, 4- i 0# n L 3-11-qui ine; 2-retiyl tosyl—
ate e'?ﬂ4). Rep@g?e\%snt ofaH he t é¥/| ate w9h the
appropriately substituted cycloal kyl &1 ne as above

gives the title conpounds of the invention. O RL RO
Ph3P~KZt 0 1) 03, CH2Cl12 R3 02N O OTs )1R!Ors

(i-Pr)2 OO0 10 12 1)RsCRPY Fe/ AcOH XX Ors
02N O Q|13 R3 O—Scheme—5—{0045] Subitiy tign\gg.rs
tri geliyhD Ohtetayt cCHTNLRECL,  O,N o)
o CH.Cl, 10
R‘l .
0
1) SeO, l\\ L
= OTs
2) Fe/AcOH '\ ©
Z 1
Scheme 4

tosylate or an epihalohydrin in the presence of a base such as sodium hydride to
produce (6) and heated in a high boiling solvent such as mesitylene or xylene to
effect both rearrangement of the allyl group and cyclization to the dioxan ring.
The resulting primary alcohol (9) is converted to the tosylate by reaction with p-
toluenesulfonyl chloride in the presence of a tertiary amine or alternatively to a
halide by reaction with carbon tetrabromide or carbon tetrachloride in combination
with triphenylphosphine. The allyl side chain is then isomerized by treatment with
catalytic bis-acetonitrile palladium (Il) chloride in refluxing methylene chloride or
benzene to produce (10). Allylic oxidation with selenium dioxide in refluxing

-13 -



tri phenyl phosphor anyl i dene ketone in the Wttig

procedure above, followed by reduction of the nitro
w@e@ap24m81 h tin (11) chloride and cyclizati on PeT/E81003/028459

gives the conpounds of the invention in which R3 is

hydroxy. Al kylation of this hydroxy -14 WO

2004/ 024732 PCT/ US2003/ 028459 derivative by a

suitabl e al kyl halide or tosylate in the presence of

baslmxgha/watdr lydves dlosrpanitratinnamaidedydewenich opon redubiiarhwigBiron in

s _al kox Tr.eat { th :

an SERGT SR PYIZES (TR PEr e R BB EhR e MetBpiosviere
or dphalidedg1).gi ves t he conpounds of the invention in
which R3 is halo. Substitution of diethyl

cyanonet hyl phosphonate for the

Lgbgﬂgnzg-lghﬁ%m?fg?w -1 defiexinai2, eﬁf?tuinmlmneylr:ﬁ'ﬁtgylt@ylrates (14) in
Pt B i, B iy | 5% praParachiioln e iR fierPrd Aoy in the

Jinyffhet (8scHDBY MIB6ISerAé 5t Nhe r@uﬂahgwblern ytoi) wtréaed Sequentlally
am_no. 0046] The o-nitrobenzal deh 12) used i
tw@thww{e@né oY iR e VIR G iy o d iy eriodate to

a'di\%r Nk \tﬁhvol@élﬁﬂltfeﬁ?d@s(ﬂhom Gdhdgﬁé‘tﬁiﬂiﬁ GvithThihe appropriate
Proprlg -allyl ated éé%ﬁ ¢ trostvrvl

oS BeRo g e FTe Bagealatg cotdline Suee tpuaitostyy

tckeﬂ{n@dl(lﬂg (vlq/lﬁc}rlm ambtnr %Ucﬂ@n?ﬁb‘&r “[)bnr @f | abeti@gacid, cyclizes to the

mesi ene clization to the benz xan net

T O 2ot iy BB D TR e

N«’:Urh )Ré}s!r?d‘d@%nt Et(ﬂ" thé5 tl)@ IRle Owlth Tsfel ., apyropfatelyO3substituted

» 1-pyg|g§lk31laoli1lqu)qg qtnq@g glvgﬁ@qltlt% %9rrgp~ct§f|gs o? thg mven”alon Cr2dl 2

PhaP L

1) Oz, CHzCly CHQCIZ L R®
\ S L OTs

OTs 2 (;- Pr)zEtN

H
10 12
R1
\\ Fe/AcOH
LOTS j\/OTS
13
R0
Scheme 5
[0045] Substitution of trimethyl phosphonoacetate for the

triphenylphosphoranylidene ketone in the Wittig procedure above, followed by
reduction of the nitro group with tin (ll) chloride and cyclization in acid gives the

compounds of the invention in which R3 is hydroxy. Alkylation of this hydroxy

-14 -



0 02N OOIs HO 19 HO 12 Schene 6 effected by
treatment with sodi um bi carbonate in ethanol and the
w@b@eh2d731 17) is converted to the tosyl ate orP¢EHUSNE3/028459

After rearrangenent of the double bond by -15 WO

2004/ 024732 PCT/ US2003/ 028459 treatnment with

catal ytic bis-acetonitrile palladiumchloride in

refluxi ng methylene chloride to produce 18 and

cl ewviazge/evtbytdn soiihealyl ledide omtdsytatein tthe/mesingmof base gives the
peri odate as_descri bed above ?e resul ti_ng al dehyde

(19>pmpgun@°gp6§f@q Ewentan i which B? dualkern d reRimeNh Al tlagnhydroxy

of Jairivatve vt &h msﬂ%énl.dla&a ¥hiofidk Stidrfigs bﬁoéﬁh@ eRlofide? br bromide

[0047] Conpounds of the invention in which i's

at tghedsatie tcomposmndd afrthé infentidrein which R3 is halo. Substitution of diethyl

2, 3- d|h dro-1.4-dioxi.n

2 YR B fostr Shar PG e S REphYEnibns Rejong ip the witti
quiprotddues alyovehédlowed by oedliction bbth8atitemgrotip Withdin (I1) chloride and
appropriately substituted benzodi oxan nethy Itos%gate
( 20y clizatian i apicaivemiercompoyndmeidhe divgntioroinavhigh R is amino.
nitric acid in a solvent such as dichl oroet hane and

the resulting nitro conmpound (21) reduced by

t r d804Ant Thethnikiglrnaglirhyde (1Re Used istapMitly c%erelatrsaﬂ%qnbed in
; egéli HRfhe Al 'E%'Qlteihaﬁ%lws%ﬁ) fet r%o owwlﬁ%ﬁgﬁl% 6°fTﬁeh§pproprlate

tin a | he eln i1 n resenc
O Thot-Blatod sethtlol T calebosspd it Shsiyhésyiate as desoribed

p- CJHO%%‘B oo‘El eg?éj%la%éltr&?%é%f rgfﬁﬁq d“ﬁe@?&ﬂér%s R&RAEBN to the

i OXi no qui no

Reme&lé@fﬂi@mn f@ﬁ’fhﬁh@l ig osylate with the appropriately

subst ituted cycl oal kyl ami ne as above gives the title
unds of the inventiqy. R 4 OHNGB R O H2,

S\: O-OFs 02N IS(/) OT S BONE W 0 R)lm&itylene,
oranil, OIs H2N O HC reflux
O/\/ O/\/
NaH 2) NaHCOg, EtOH
15 16

1)TsCl pyr L O3, CH,Cl,
LOH 2) CH30N 2Polol2 OTs EtsN
CH,Cl,

1 1
RI\\ OL HNOs, SnCl, R|\\ 0
7 OTs L
0 OuN 7 0 OTs
H 0
19

H

12
Scheme 6

effected by treatment with sodium bicarbonate in ethanol and the alcohol (17) is
converted to the tosylate or halide. After rearrangement of the double bond by

-15-



22 23 Schenme 7 [0048] The

2, 3-di hydro-1, 4-di oxi no[ 2, 3-f] qui nazol i n- 2-yl met hyl am
woew402478he i nvention are prepared as il |l ustretBUS2003/028459

bel ow (Schene 8). The o-nitrobenzal dehyde (12)

descri bed above is converted to the oxinme (24) by

treatnment with -16 WO 2004/ 024732 PCT/ US2003/ 028459

hydr oxyl am ne hydrochl oride in the presence of a

s uitteatrhentheithecataigtic bis-aoettinitrite @edlatiatmectdoribe imerefluxing methylene

o RaRE o iR, =t keFyatt U SORR SIS fetrqyidersodium
N- @eridgate Saeibsatbed dyovel tiwatrasmingatiderfdelxi o) ishregloselectively
PR OB Fh abiBhebn SR ESRI P Q) ol 2dodloe (12).

1996). The qui nazoline N-oxide may be reduced to the
qui nazoline (25) by a suitable reducing agent such as
hy de@dydn Gompowmadsedi-the inventionantveiielRil Ve pijached te posifiere of the
petd o4 regl . ] he t i . d
i g troEhaelnef S PRunhie dnay B, BheRanll? BEGHER oy a
andatisgon of the Skraup quinoline synthesis according to Scheme 7. The

5. 3 di ] D ] ; . h
2. BN i, Dok MRS PR e
c hrstarelaod) caplitjonsRefl nienasid ik sdivent sesh as alichforpeihanteand the

Wi t c [ y bsi | e k ] in

o, R BB Y PR SRR VIEAGR in o

gi \peesanice afid lcatalyshpucmds pidtinuie oh raudidei earborR1 TReatmenpof the

1) S: : L

o 1Pt R 2 i aedoleh B et Jupfoeel ogfiel and an

2) aplanRaublh €3 R-dNlaganil or naphthoquinone gives the corresponding 2,3-
'dihydro-1,4-dioxino[2,3-f]quinoline (23). Replacement of the tosylate with the
appropriately substituted cycloalkylamine as above gives the title compounds of

the invention.

]
o 2 T o
or 1
O S 02N O OTS

20 21

CHO
DO GU— E ;E
OTs  p-chloranil, j\/OTS
HzN © HCI/MeOH N| ©
7
22 23
Scheme 7

[0048] The 2,3-dihydro-1,4-dioxino[2,3-flquinazolin-2-ylmethylamines of the
invention are prepared as illustrated below (Scheme 8). The o-nitrobenzaldehyde

(12) described above is converted to the oxime (24) by treatment with

-16-



Schenme 8 [0049] The

2, 3-di hydro-1, 4-di oxi no[ 2, 3-f] qui nazol i n- 2-yl met hyl am
woe®402478he i nvention may be alternatively prRPOHUSH03/028459

fromthe rearranged ol efin described above by the

met hod outlined in Schene 9 below. The nitro olefin

(10) is first reduced to the aniline by treatnent

with a suitable reduci ng agent such as stannous

¢ hlhydrotgladiirey Hydadehlorider iaftha ipngpeatd pf asstithbliecdasrdutih@s sodium

PR ATE VEESHE T, SRR cirnon ov

corpatiadied bo dansoral d@tfqﬁd@tic(nzw they aquireavlirge Napxide is effected by

Al SN S B, o YA 362 Fhoos

FZJGECDSdIdﬁ\tsRL (I-(éj@n‘ocywés @bl. dB3r Mot Lyp.t389 HB96). The quinazoline N-oxide
i Gk B 7edice il he iinereloe (RN povlipllpaopueyo ggent such as

ha|h ydfoged @iet qRuneg-nizkel. r adtbmetnely, acfn tkiended deried delefide in the

‘ haI C?"H}Q %ﬁ?qrrgl\{qﬁgf'l%ﬁdﬁgﬁ{i ﬁ |Jp§$ lrrrntge @tgg Iyt\ﬂ? a4 (9F spra/porg Shafion reaction
CyCdr@aihbyi alﬂlhvdrd m M@Sﬁnd{lzglff]dnmdzolh@ 2 mdtmelnbylaﬂecdsr la&hde may

:E%l?ﬁtﬁedjﬁ; %%(’ 3’8&‘?‘ C“P a ﬁ 6Cﬁ Ier\éﬁ%t%h %yla(tje 06 halide

Cl) glo'\ﬁltkﬁ)heF@Q&Gbnd’tbl?AdNbbﬂtCﬂe@lZNcﬁaﬂﬁ]mmuEé 3N sbimOhigh bolinBlsolvent
4, Na

H éLﬁg ag| dlrﬂgtgilésu}f@gﬂ%gge@%ﬁlg@oﬁ%gagﬁh%%en%nﬁ 00

2, 3-di hydro-1, 4-di oxi no[ 2, 3-f] qui noxal i n- 2-yl met hyl am

nes of the invention are prepared as illugfirated in
Schene: beI Qy. The o- 1) NH,OH, NaOAc | N OL
OuN | 7 OLOTS ' ~ HoN = o) OTs
~ 2) Hy, Pd/C p
S HN™ "H 24
OH
1) F°C(OR)s J;[ 1_ors
2) H,, Ra-Ni
Scheme 8

[0049] The 2,3-dihydro-1,4-dioxino[2,3-flquinazolin-2-ylmethylamines of the
invention may be alternatively prepared from the rearranged olefin described
above by the method outlined in Scheme 9 below. The nitro olefin (10) is first
reduced to the aniline by treatment with a suitable reducing agent such as
stannous chloride dihydrate in refuxing ethyl acetate and the resulting amine
acylated with the appropriate acyl halide or anhydride. The olefin (26) is then
converted to the aldehyde (27) by cleavage with catalytic osmium tetroxide in the
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ni trobenzal dehyde (12) described above is oxidized to

the o-nitrobenzoic acid (28) by a suitable oxidant
w@ewh/oas3rhrom um tri oxi de (Jones' oxidation) PCT/ESI0ION8459

chlorite and the acid converted to the o-nitroaniline

(29) with di phenyl phosphoryl azide (DPPA) in the

presence of a tertiary base such as

di i sopropyl et hyl ami ne. Reduction of the resulting

ni tplremmbda iohexdess tsbdiudi periadate 30yclimktton direditly tpethe@tdinydro-1,4-

IR LR Wi A e

gI yxbxbé ,anﬂdé%aluehgdi\@cdﬂ)nmth &n#ndsmaa'mddleplaeéemghtvefstheh@sylate or

[ adtee o Shrrae R Sl bR AT S T biEhboing
halsotlentguch dshdimethyt syifdxitleedsydesrctibéd tibdvedgives the title compounds

cycl.gal kyl ami ne in some high boiling solvent such as
r?é?rlﬁ/'f“\{%'ﬁ.f’?bm de gives the title compounds of the

I nvention. -18 WD 2004/ 024732 PCT/ US2003/ 028459 R1

RrX- O Grg8, H2SO4 i ~Ql's ~ﬁJTs 02N O
acet one 02 r)2Et Nh'%}-é%’qﬂz

Xe-
R3 4 0 H2|l Pd/C, /g sHN/aQDT
0 2 NeNKHEZZ 30) Fﬁmqotm? °R3

10 26

R! R'
0s0,, NalO, o \\ o) NH5 I\\ o)
| L ’ j\/OTs
H /m ~
H™ ~0 =& N

Scheme 9

[0050] The 2,3-dihydro-1,4-dioxino[2,3-flquinoxalin-2-ylmethylamines of the
invention are prepared as illustrated in Scheme 10 below. The o-
nitrobenzaldehyde (12) described above is oxidized to the o-nitrobenzoic acid (28)
by a suitable oxidant such as chromium trioxide (Jones’ oxidation) or sodium
chlorite and the acid converted to the o-nitroaniline (29) with diphenylphosphoryl
azide (DPPA) in the presence of a tertiary base such as diisopropylethylamine.
Reduction of the resulting nitroaniline to the diamine (30) with hydrogen and
palladium on carbon and cyclization by treatment with the appropriate dicarbonyl
compound (for example, glyoxal, 2,3-butanedione, 3,4-hexanedione) gives the
2,3-dihydro-1,4-dioxino[2,3-flquinoxaline-2-methyltosylate ~ (31) or  halide.
Replacement of the tosylate or halide with the appropriately substituted
cycloalkylamine in some high boiling solvent such as dimethyi sulfoxide gives the

titte compounds of the invention.



R4 Schene 10 [0051] The

7, 8-di hydro[ 1, 4] di oxi no[ 2, 3-9] [ 1, 3] benzoxazol - 8-yl net h
wQ k@miozss2 of the invention are prepared as il PCBUSHDEORS459

in Schenme 11 bel ow. The o- am dobenzal dehyde (27)

described in Schenme 9 is converted to the phenol (32)

by treatnment w th neta-chl oroperoxybenzoic acid in a

Baeyer-Vill ager reaction and cyclization to the

7, 8-di hydro[ 1, 4] di oxi no[ 2, 3-9g] [ 1, 3] benzoxazole (33) is

effected by treatnment at reflux with an appropriate

dehydra1t| ng agent such as an orthg, ester or an acid

cat al y&.\ suc@ as p-tol uenesul fonic B\a d. oRepl acerrent

e or h&rPd&:8P: h the f op |atel y PhoPONs

substl | oglrkytammme T g loTeg
sol PelNt hoas di et hyaceiqief oxp@@ gijves he title (FPr:EIN
conpoun the invention. -19 W7

024732

PCT/ US2003/ 02859 R R O 0\ 0 1) mgép iﬁ o
Ifil HOTs 3RNO RO HO27 2) A1203, I\/bOHHOHsz
RL O R#Q(OR )3 10Ts 3-1 NO R3 39 Schems 11[00

4
Altern ( Schene HL2IPd/Ct HEI ni t r (10) rray o) R
be redubed Wlt é.? |de esc
Sche Protected W H i
NH2 2 HCl
29 30

Scheme 10

[0051] The 7,8-dihydro[1,4]dioxino[2,3-g][1,3]benzoxazol-8-yImethylamines of
the invention are prepared as illustrated in Scheme 11 below. The o-
amidobenzaldehyde (27) described in Scheme 9 is converted to the phenol (32)
by treatment with meta-chloroperoxybenzoic acid in a Baeyer-Villager reaction
and cyclization to the 7,8-dihydfo[1,4]dioxino[2,3—g][1,3]benzoxazole (33) is
effected by treatment at reflux with an appropriate dehydrating agent such as an
ortho ester or an acid catalyst such as p-toluenesulfonic acid. Replacement of
the tosylate or halide with the appropriately substituted cycloalkylamine in some
high boiling solvent such as dimethyl sulfoxide gives the title compounds of the

invention.
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protecting group such as carbobenzoxy (Cbz) before the

olefinis cleaved to the al dehyde (35) by treatnent
wWowah/opEet um t et roxi de/ sodi um peri odate and t hBCT/US2003/028459

al dehyde converted to a phenol (36) by the

Baeyer-Vil | ager procedure. Deprotection by treatnent

W th hydrogen over palladiumon carbon gives the o-

am nophenol, (37) which is cyclized to the

7,8-dihyd&p[1,4]dioxino[2,3- g] [ 1, 3] benzoxayol e (33)

by treatnen the appropriate _ortho-gst epN 0
car boxy¥i c \l\zﬁ %hydri dé MeFB4t msntsof he, j\a/OTS
0- anigd AN Iifogen—bromi-de~oR® chiNor de @t

sui tably Hubstituted car bampyl,oghlient de | edds grp
conpounds & t®e Phvention in which R3 is amino. g
Treat nent of the o-am nophenol w th carbonyl

di i m dazol e gi ves the oxazol one_which leads to
conpounds of the invention in '?Nh\ h@& is halo via
treatnment with an inorggghgyanhyflrige such_as
phosphoryl chloride or bronide Risof the
tosylate with the appropri atel )'}l\ ubsTi tut ed

cycl oal kyl am ne as above gi ves }‘ﬁ %rl e compounds of
the invention. -20 WD 2004/ 028732 / US2003/ 028459
Ri\ 0- 1) SnCl2 R O ~Ols ~OrIs 2) Cbzd Cbz, 0 02N O
Et3ANH10 34 R R Xr. O1) mCPBA 0 04, NalO4
Cbz\ q H plOTs Cbhz\ N, O-OrSchenm 2} A1203, MeOH H OH
3536 R R H2, Pd/C X 0 R3C(OR)3 q OX ~Ors H2N O

N Goos2] Alternatively (Scheme 12), the nitro olefin (10) may be reduced with tin

(1) chloride as described in Scheme 9 above and protected with a suitable

protecting group such as carbobenzoxy (Cbz) before the olefin is cleaved to the
aldehyde (35) by treatment with osmium tetroxide/sodium periodate and the
aldehyde converted to a phenol (36) by the Baeyer-Villager procedure.
Deprotection by treatment with hydrogen over palladium on carbon gives the o-
aminophenol, (37) which is cyclized 1{o the 7,8-dihydro[1,4]dioxino[2,3-
gl[1,3]benzoxazole (33) by treatment with the appropriate ortho ester, carboxylic
acid or anhydride. Treatment of the o-aminophenol with cyanogen bromide or
chloride or a suitably substituted carbamoyl chloride leads to compounds of the
invention in which R® is amino. Treatment of the o-aminophenol with carbonyl
diimidazole gives the oxazolone which leads to compounds of the invention in
which R® is halo via treatment with an inorganic anhydride such as phosphoryl
chloride or bromide. Replacement of the tosylate with the appropriately
substituted cycloalkylamine as above gives the title compounds of the invention.
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OH }-0 R3 37 33 Schenme 12 [0053] Conpounds of the

invention in which RL is hydrogen and R3 is alkyl are
wore@t/ozosr/eni ent |y prepared accordi ng to SchenkCW/BS2003/028459

bel ow. The appropriate 2',3',4'-trihydroxyacyl phenone

(38) is regioselectively alkylated with glycidyl

tosylate or an epihal ohydrin in the presence of a base

such as sodium carbonate to give the correspondi ng

7-acyl - 8gliydr oxybenzodi axans 2- met hangl (39).

Fol | owi ng ion of% %'gb"ket one to % ' (40)
by reacti %S‘iir oxyl am neCBydro hl gri d

sodi urpace teo §RzGl0 the Nxazol e0( 4 I S
ef fect ed byxreat nment Wlt sl}bhosphor()' c OI‘I%F in the
appropriate |di n&? hyl al kanoi ¢ acid am de.

resulting 7,8-dihydro-1,6,9-trioxa-3-aza-
cycl opent a[ a] napht hal ene- 8- nethanol is conv 1ted to

the 42 t t I
chl grldd)eQl ﬁsﬁe@lg(/zrl gll e E{je?oglnh FE he.

appropriate ¢cyo Ods descri ab,q i OTs
the title conmpowgnds]of the 0 21 HV\D

2004/ 024732 PCT/ US /028459%6(1?6%@ 8” |

NaOAc R I OHR3 OH8 OH Na2C03 ~ 0 0()43839

POCI3 0 R3CJ—|3C]—|ORCCO\IM92NO/NHC]—IQ

R
H2, Pd/C . NS
U e P
N

37 33

Scheme 12

[0053] Compounds of the invention in which R is hydrogen and R® is alkyl are
most conveniently prepared according to Scheme 13 below. The appropriate
2,3 4-trihydroxyacylphenone (38) is regioselectively alkylated with glycidyl
tosylate or an epihalohydrin in the presence of a base such as sodium carbonate
to give the corresponding 7-acyl-8-hydroxybenzodioxan-2-methanol (39).
Following conversion of the ketone to the oxime (40) by reaction with
hydroxylamine hydrochloride and sodium acetate, cyclization to the oxazole (41)
is effected by treatment 'with phosphoryl chloride in the appropriate
dimethylalkanoic acid amide. The resulting 7,8-dihydro-1,6,9-trioxa-3-aza-
cyclopentala]naphthalene-8-methanol is converted to the tosylate (42) by
treatment with p-toluenesulfonyl chloride in pyridine and combined with the
appropriate cycloalkylamine as described above to give the title compounds of the

invention.
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HOR3 40 41 O Tsd, pyridine NO Ofs R3 42 Schene
13 [0054] The

W@ 2@402471920r 0- 3H 6, 9- di oxa- 1, 3- di aza- cycl opent aP@ij/us2003/028459
napht hal enes of the invention are prepared as
illustrated in Schenme 14 bel ow. The di am ne (30)
described in Schene 10 is cyclized by treatnent at
reflux with the appropriate carboxylic acid to give
t he im'dazole(()ﬁli%).-,-S ef | ng the di amnj
di hydr och yde  in hihgher boilineg
occagkons causes—+eptaee t t odyl group
with a fhl qrided Repl,face@en?ﬁ:g (g @yl aéﬁor hal i de
with the &ppropriately Stibst i teyit edHpi peridine in sone
hi gh boiligg solvent such as dinet I;gl sul f oxi de gi ves
t he
7, 8- di hydr o- 3H 6, 9-di oxa- 1, 3-di aza- cycl opent a[ a] napht h

al enes of oyention i nPORIch R6 is en,
perfl ulgg oal or- [al k(gl . Freatwent of t di af ne
descr | aboe ey Man ¢ "oeObr a

i de @
sui t abl y'N‘H S§ tituted ca%gg;&roow\wghl ory\d

g | eads to

conpo of "the invention in which iS am no.
Tr eat ment of tgg di amine with carbony® diim,dazol e
gives the i mdazol one which |eads to conpounds of the

invention in which R6 is halo vja eatment with an
i norgani ¢_anhydiscfgy&igdh as p piioryl chloride or
brom de. Repl acemeht of .t he flosylat &_wigfa t he
appropriately substituted C)N‘\l oal k{\ anine as above
gives the title conpounds oﬁ——tOne i nvention. -22 WO
2004/ 024732 PCT/ US2003/0284g9 R\ p2R6 CHR 1 \\ OH
NpOls pX zN NH2HJ NHR6 X=0Is, d 30 43

Scheme 13

[0054] The 7,8-dihydro-3H-6,9-dioxa-1,3-diaza-cyclopenta[a]naphthalenes of
the invention are prepared as illustlrated in Scheme 14 below. The diamine (30)
described in Scheme 10 is cyclized by treatment at reflux with the appropriate
carboxylic acid to give the imidazole (43). Refluxing the diamine dihydrochloride
in higher boiling carboxylic acids occasionally causes replacement of a tosylate
group with a chloride. Replacement of the tosylate or halide with the
appropriately substituted piperidine in some high boiling solvent such as dimethy!
sulfoxide gives the 7,8-dihydro-3H-6,9-dioxa-1,3-diaza-cyclopentala]naphthalenes
of the invention in which R°® is hydrogen, perfluoroalkyl or alkyl. Treatment of the
diamine described above with cyanogen bromide or chloride or a suitably
substituted carbamoyl chloride leads to compounds of the invention in which R® is
amino. Treatment of the diamine with carbonyl diimidazole gives the imidazolone
which leads to compounds of the invention in which R® is halo via treatment with
an inorganic anhydride such as phosphoryl chloride or bromide. Replacement of
the tosylate with the appropriately substituted cycloalkylamine as above gives the

title compounds of the invention.
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Schene 14 [0055] The
2, 3-di hydro-7H[ 1, 4] di oxi no[ 2, 3-e] i ndol es of the

WO pwenr476n are prepared as illustrated in ScheeeUH03/028459

bel ow. Specifically, the primary al cohol (9) fromthe
Cl ai sen rearrangenent described in Schene 4 is
converted to the tosylate (44) by reaction with

p-tol uenesul fonyl chloride in the presence of a
tertiarglam ne or pyridine, or alternat vely to a

hal i de by acgO.on with Ca% Hetrabro O.car bon
tetrachl ¢ri |n conbi nati o th triphefyl phosphi ne.

The all j ai OTss t he® cl eaved t I

(45) Hol t r gat erwt W th ozome at —Tow t Bipef at uPe,
fol |l owed bNHsork-gpeth a tertiary bas h as

di i sopropyl ethyl am ne or triethylam or by X = OTs, Cl
treatment wdh catalytic osm um tetroxide d sodi um
peri odate. Reduction of the nitro group w tﬁ?hydrogen

over platinumoxide |eads directly to formation of

the indole (46) in which Rgdpm %y‘gr ogen.

Al ternatively, the al dehyde nmay be treated with an
appropriate alkyl Gignard reagent or with

t r i[p0SR]r omrefThe | 2,BrdifmslrdryH 1 Hmln%Z,Biﬂlng@Ie% edfcthepinvention are
ces I t. I=Z 0

cuiirapired s Thisifreg g S 5 SRebRt AT A iy alcohol ()
( PGEm dhet@ians@maearram;a&mtt Mdrlb@ﬂum@d:ham'ehzl hyotmg@'ted to the

O\S/etrgis)@}lfea@w%&r: rr%)éﬁtgci%ot prg&?/o?u g'ﬁ' oggpl ﬁl% lél@ |H§ rEmgence of a
t ostyéhlatye aminehat ipghéding,t br hlhanaip@lyom' Iaaltaﬂdp kgukaacitmmt\nﬂid carbon

! TebPnd oo EReBuSRn Bmte b e S hoRine. e
I nVaﬂllyl $i6e chalaas Wén’ZGI@éﬂ&&Qﬁ)?tBa a‘RﬂEHyUJSZW%;O&BeﬂtEQant Rith Rizone at

dusopropylethylamme or trlethylamme or by treatment with catalytic osmium
tetroxide and sodium periodate. Reduction of the nitro group with hydrogen over
platinum oxide leads direcily to formation of the indole (46) in which R is
hydrogen. Alternatively, the aldehyde may be treated with an appropriate alkyl
Grignard reagent or with trifluoromethyl trimethylsilane in the presence of cesium
fluoride, then oxidizéd to a ketone with a suitable oxidant such as pyridinium
chlorochromate (PCC) or the Swern reagent and reduced with hydrogen over
platinum oxide to give the indoles in which R” is alkyl or trifluoromethyl.
Replacement of the tosylate or halide with the appropriately substituted
cycloalkylamine in some high boiling solvent such as dimethyl sulfoxide gives the

title compounds of the invention.
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0 45 H 46 Schene 15 [0056] The
2, 3-di hydro-7H[ 1, 4] di oxi no[ 2, 3-e] i ndol es of the
WO pwemnr476n nmay al ternatively be prepared fol | BOU/N§R003/028459

procedure (Scheme 16). The o- nitrobenzal dehyde (12)

is condensed with the appropriate nitroal kane in the
presence of a suitable base catalyst to yield the
corresponding o,[3-dinitrostyrene (47). Reduction of

both nitragygroups with hydrogen over pal lgldi um on

carbon is megofPani ed by dgCl (iPapkEdn to f

i ndol e (48) cement of Thetdsyl ate the o1
approprosNe Sttt ed OMAR AHQL anDpid ay~ aldve
gives the title conmpounds of the invention:24 WO

2004/ 024732 PQI/ U003/ 028459 R O Rl 0 R7 CH2ZNC®g4 KF
02N O OTs 02N O "~OTls N-nethyl norpholine R7 H O 12
NO2 47 H2, Pd/CR \ 01 )--1 Ols HNO R7_48 Schene

16 [ Q0571 .1 yetR t ber net hod, unds &f
presgﬁﬁhéﬁ$§%tionﬁha ber prepareggﬁﬁe%ccord
Scheme 17. Iﬁ%%ﬁ j OFonpound | is S
of steps that Tegin mﬁ@h hal ogenati on of 4
is alkyl of 1-6 carfjon atons, with reagent
N- hal osucci ni m de i nOacetagnitrile to give (whese
Hal is hal ogen such as Br, C or |). Deprotection of
50 with Lewi s acids such as boron tribrom de, boron
trichloride, alum numtrictSawenei5ferric chloride,

or trinethylsilyl iodide in a suitable solvent such as

e BK7Tana Ted F Stdlor b8l BIRG, B 5 [Wilon may

alternatively be prepared following procedure (Scheme 16). The o-

nitrobenzaldehyde (12) is condensed with the appropriate nitroalkane in the
presence of a suitable base catalyst to yield the corresponding o,B-dinitrostyrene
(47). Reduction of both nitro groups with hydrogen over palladium on carbon is
accompanied by cyclization to form the indole (48). Replacement of the tosylate
with the appropriately substituted cycloalkylamine as above gives the title

compounds of the invention.
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obt ai ned by neutralization with an Anberlyst A-21

resin slurry in polar solvents such as ethanol or
woreaohanoB2 Al kyl ati on of 51, either as the freRChHESH08028459

as the 0 salt, with benzyl or substituted benzyl

protected glycidyl ethers (-~ OR, where R' is benzyl,

substituted benzyl such as 4-bronobenzyl,

3, 4- di met hoxybenzyl, 2- or 4-nitrobenzyl, or

4- met hortheanzyd) in suitable polar sol ventsa% h as

di met hyl |\s fox] de, di met B/CHNORECR de, or QNABL hy

acet am i Q regence of—pases—such ?\'a | OTs
car bo potassi um carbgnate, or tri etﬁ% m he gives

52. The H ound 52 is thEPHYBPIPRENeusi ng pa um

catal ysts such as a7

tris(di benzylit®neacetone)di pal | adi um NO,

tetraki s(tri phenyl phosphi ne) pal | adium or pall adi um

acetate with |igands fromttrwé1 group consisting of ()

BI NAP and separ at g, epgti o r\s; theyeof, () Tol -BI NAP

and separate enantioners ther goTy” -25 WO 2004/ 024732

PCT/ US2003/ 028459 1-1'-bi s( |_phogphy no)

ferrocene, 1, 3-bis(di phenyHphogphi #b) propane, and 1,2

bi s(di phenyl - phosphi no) et han n the presence of bases

such as NaH, LiH KH potagsium cagponate, sodium

carbonate, titanium carbonate, cesium carbonate,

pot assi um t - but oxi de or potassi um phosphate tribasic

in a suitable solvent suchggfehgligene. or

alternatively, wth copper catalyst such as copper

iodide in the presence of bases such NaH, LiH KHin a

sui [QSFE sdn wehengiieh method; siompeunds ohtifeo piesedt invention may be

Dep j | Lew cifs C 0 :

tr1 BRBAr, M sbanth il BEhamaC £ TR SRR b Byppound 1 i

.f er comopidddooi steps tthat iesgmy vigh Ihplogenatitindef 4% whesal R dbblixyl of 1-6

sol vent such as,nethylene chloride, or.with strong. :

o obrbon it A feedbniEd ot Ay NebsSanc sk s 2680 RIe o aive s0

(T aneor | LOBaONL o 26 V. 200, 024730 PCT] U203 03850 o

transfer reagents -. : ; , _

Hal SENCRS Rl‘iq%a “E?%@é%n‘?‘?{?'&ié’ IqRIqEde. %‘%méwrg ")lé]?‘?i',decﬁ%ﬁ shloride,

~, - oXtrim&ShiAS§INI Yodide Bit 4 @0BaHM @blventasicHh as methylene chloride, or with
strong protic acids such as HBr and HCI gives the salt 51. Free base 51 may be

obtained by neutralization with an Amberlyst A-21 resin slurry in polar solvents

such as ethanol or methanol. Alkylation of 51, either as the free base or as the

[0}
salt, with benzyl or substituted benzyl protected glycidyl ethers (L\’OR", where
R” is benzyl, substituted benzyl such as 4-bromobenzyl, 3,4-dimethoxybenzyl, 2-
or 4-nitrobenzyl, or 4-methoxybenzyl) in suitable polar solvents such as dimethyl
sulfoxide, dimethyl formamide, or dimethyl acetamide in the presence of bases
such as sodium carbonate, potassium carbonate, or triethylamine gives 52. The
compound 52 is then ocyclized using palladium catalysts such as
tris(dibenzylideneacetone)dipalladium, tetrakis(triphenylphosphine)palladium, or

palladium acetate with ligands from the group consisting of (+) BINAP and

separate enantiomers thereof, () Tol-BINAP and separate enantiomers thereof;
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49 50 R' Hal OHOIl i ~>/OR" HOHal y Pd or Cu

catalyst X Ol base, polar solvent base, toluene | ~
wW®200x028622 FOR' SOH ~O Lewis Acid, CH2Cl 2 O arBCF/US2003/028459

alkyl 0 Y Oy sulfonyl chloride or stong prX s base,

CH2Cl2 i X 5354 OR'"" R (CH2)m(CH26 HN (CH2)p Q

O-)'.~~~/-(CHOP Q OCH2);, YI R (CH)n O b base,

pol ar solvent 55 X | Schenme 17 such as hydrogen,

cydl-ﬁhn@(dlpbenwmtdsphmc)y cbérndmene,ne 3-bis(diphenyipbosphinojcopane, and

v Vr{fgﬁ%%{PlgTﬁfhn?ﬂ {z‘, ﬁ®$eth %Whglprgﬁn%gnoé 3;%38& UXI‘?‘tag qtlaH LiH,

Steh
p- tkH, u@besssiufro marbartaltegr |sdd:umrrmal'lmmtml timidm ctdrbomade cesium

" snttoat ARel T TEDRSRBTY) DBt BB Bhado ' suravi

basereftietichaas ttbluelﬁé]ycbra:alltemmmelypwﬁ\dmdmer ratmlyist abthe as copper

SO| S c%l]%frﬂ éggg\%a&cg%% ellesesr,] enc\l}lad-?{ @ gUTﬁ"és blte ow%HFsuch as
toluene to afford 53. Deprotection of 53 with Lewis acids such as boron
tribromide, boron ftrichloride, aluminum trichloride, ferric chloride, trimethylsilyl
iodide in a suitable solvent such as methylene chloride, or with strong protic acids
such as HBr and HCI or under reductive cleavage conditions using Pd catalyst
and hydrogen transfer reagents
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as p-toluenesul fonate, nethanesul fonate, 2-, 3-, or

4-ni trobenzenesul fonate, or 2- or

wa2@noeobenzenesul fonate. The final coupling oPCBHBES203/628459
cycl oal kyam nes appropriate to the invention, in the
presence of bases such as diisopropyl ethylam ne,

pot assi um car bonate, or sodi um carbonate in polar
solvents such as THF, dioxane, DMSO, DWF, or DVA

af fords conpounds of Formula I. - WD 2004/ 024732
PCTR 0284501020084 The¥ it d@wis Acid, CHZCIQ
cyclo | am nt t hem stry

descri b&d ~%chene’ts@ e prepared™3s %OMSFVWQS?&H%W
18. Specffically, a suitably subs®Qtuted
cycl oal kanone (56) is ~ react With a secondary (R

IS orO ertiggpy am e (R is al I in the
pre @ a su\;%\u/e r edwor ng; agldlt sucﬁggs bagi’s im
tri acef oxyb roﬁ dride or sodi ur@ rohy)ggel A&, |1i
give the cy€l opé‘f?)ﬂdw%’lﬂerﬁe 57. | i $ method the

am ne mayl be a benzodi oxan nmet hanam néX(4) as

descri bed above (Schene 2) to give tsﬁe title conpounds
of the ORvention. Alternativel yOHthe reductive

am natfi on of Schene 18 mmy prodice internedi ate

cycl gartdyl am nesewiswtic; bHanLe tlpéﬁ0r eact ed gﬁ’f'g h |on .
i (0] 2

sui th{;st ;

or br c@ S i Ars8etggnidic 2cid o gi tltlbgS unds
of the vEnt i Mydro@Rolysis NHR2R £)m O /e?(-gq%—gn) r Q
RR N--< /5% CHOPQ (CH2)" Na(OAc)SBHl(CHZ)" 56 or

NaCNBH3 57 Schene 18 [0059] Internediate
cycl oal kybrm negzl n ch R2 is hydrogen are best

prepared by usy &h e AR heazyl ) +&Hehe
reduct (¥epami nat i o /\%?ﬁe‘l Cg dfzsh(# ovwkd b b} ) —(CH)—Q
deben| opy of th% QFn ne 58 by @ er g2 (CHahn

hydr oge\usn ng ammoni um f orvete_and pal | adi um on
carbon ix buxi Rg*emetHaRE™ (Schee 19). (CH2)m

NHAHOO2 CHyBnNH- - (CH2) 1 (CH2) pQ H2KE 2 (CHR)pQ N

Pd/ C, MeOH (CH2)" 58 reflux 59

Scheme 17

such as hydrogen, cyclohexene, methyl cyclohexene, or ammonium formate
gives 54. The hydroxyl moiety of 54 can be activated with an aryl- or alkyl-
sulfonyl chloride such as p-toluenesulfonyl chloride, methanesulfonyl chloride, 2-,
3- or 4-nitrobenzenesulfonyl chloride, or 2- or 4-bromobenzenesulfonyl chloride in
the presence of bases such as triethylamine or pyridine in suitable solvents such
as methylene chloride, THF, or toluene to afford 55 where R’ is sulfonate such
as p-toluenesulfonate, methanesulfonate, 2-, 3-, or 4-nitrobenzenesulfonate, or 2-
or 4-bromobenzenesulfonate. The final coupling of 55 with cycloalkyamines
appropriate to the invention, in the presence of bases such as diisopropyl
ethylamine, potassium carbonate, or sodium carbonate in polar solvents such as
THF, dioxane, DMSO, DMF, or DMA affords compounds of Formula 1.
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Schenme 19 [0060] The cycl ohexanones appropriate to the

above chem stry are known conpounds or can be
w@e@par4e2 by one schooled in the art. The i nt ePCEUSBEDF028459

3- -28 WO 2004/ 024732 PCT/ US2003/ 028459

i ndol yl cycl opent anones (62) required for certain

conpounds of the invention may be prepared as shown

in Schenme 20. Specifically, a suitably substituted

indole (60) is reacted wi th cycl opentenone (61) in

conpBelonthie spes i eeb eyt gl kelfnt ¥ tns cngisygpsorived

9 BcBendO1 Baré Rpafetl abl ShdwnO in FScheeEt 8H, SMbNﬁEaIIRl alguitably

si ﬁppsatpuffeédch))/ﬁlgglkagw C@hg%qqg%fﬁ]\hég 061econdg F? is hydrogen) or
( N%%ngrh&hﬂ&qm is alﬁ@) ﬁﬁt_ﬁe p'\r89€§ﬁcthﬁSa bﬁfadlet fédd@lhgra@‘emesuch as

the affinit corrpounds (0] vantl on
t héo%ﬁb't”éﬁ?tﬁxkaMHB?% Bf Sodfyia C&@?PBH{H{H QA give §het qyclopentyl
di HphiRe 673N QAN he a‘mlﬁw 5o & Bbniddidkad m&RaRdnGiAE (4) as

menbr anes was det erm ned using Tom Tech filtration

devieserined gbpwr sPehamaRy tor ewefmet'%c}sﬁm@%e% 9é thdnyention.
V\alAI@%at@ég’ 5th|§erre€u8|v@t Shihhti&Pen ts%ﬁerh@ ﬂ'# 6r?z$dlh?§eulﬂ€hmedlate

radi oactivity. s thus determ ned f andard

cl |0NP|@a|ky|afﬁ*tﬂe§eWh'§§s’%i%i@narﬁéc@d %thrﬁvﬁhﬁ"@b'yff’rl{!i’ék“é'feldﬁ@“md'oxan
14. RethiMtdsPite i1 (aynopb?c%lﬁg 2aNnd S@KeﬁlenMJ Ve #dBd Sdrsounds of the
strong cofrrel ation has been found between

3Hipend®t i ne binding in rat frontal cortex and

3H serotoni n uptake inhibition. [0062] Hi gh affi ni ty

for the tonln 5£IA rglf_ﬁ:gt]:gr \gals establls
test(b_ compou : a IIFM:‘Z'\?‘%‘ (CH)
[5|3_’rl;|]1A83 | n@%ep?glﬁg&égﬁ%%rgl Irmdl fic pH;}m of “
t he or NaCNBH;

Scheme 18

[0059] Intermediate cycloalkylamines in which R? is hydrogen are best prepared
by using benzylamine (R’ is benzyl) in the reductive amination of Scheme 18,
followed by debenzylation of the amine 58 by transfer hydrogenation using

ammonium formate and palladium on carbon in refluxing methanol (Scheme 19).

NH4HCO,
Bn NH——<
(CH ) HzN—< )——(CHZ)p
2/n Pd/C, MeOH CH,),
58 reflux 59
Scheme 19

[0060] The cyclohexanones appropriate to the above chemistry are known

compounds or can be prepared by one schooled in the art. The intermediate 3-
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procedure of Hall, et aL, J. Neurochem 44, 1685

(1985), which utilizes CHO cells stably transfected
wowaoh/omIsan S5HT1A receptors. The 5HT1A af fi ni t PEBUSIIN3/028459

the conpounds of the invention are reported bel ow as

Ki's. -29 WO 2004/ 024732 PCT/ US2003/ 028459 Ant agoni st

activity at 5HT1A receptors was established by using a

35S-GIP?S binding assay simlar to that used by

kggr%foﬁﬁ[@c@ﬁdntahérﬁb‘sﬁ(bb) (Ruired forReammpamhpouhdd of thkAByention may

), in which the test conpoyund' s ability to affect . .
 hCHIARATRE 51 Soe N SPBpEe: & noRBY oY SISk pHptiLied indole
cl 6@ ds PerBRY WitH dftisRMIHONEI6 VAR 8 bRISBhERMbT a LEWIBiasidsto give
produce an increase in binding whereas antagonists
pr deRIedTaspoNding Bdadak-3plrevelonananopa (B2 se the effects of
the standard agoni st 8-OH DPAT. The test conpound's
maxi mum i nhi bitory effect is represented as the I nmax,
while its potency is defined by the 1C50. [0063] *
results of R°he three standard experi nment al t eshs
procegi¥ es | described if the preceding three
par agr ap eNas fe Ws: SBﬂmDEkansporB-
Recept or Affinity Affinity
nM K;RPAM Y Cs NnM i | é@zz 10+
33 (Emax =pp8% Exanple 2 ’1@9 nd
0.93 4.73 83 (100) BEfnple 3-Ilgprer A 0.38 8.3 69
(82) Examfi® 3-1somer B 0.33 2.03 34 (97) Examggde 4
0.62 9.12 44 (84) Exanple 4-Isoner A 0.54 7.72 60
(56) Exanple 4-Isoner B 0.67 26.5 1440 (100) Exanple
5 3.69 5.35 142 (69) Exanmgchemdzmner A 2.11 12.5 190
(88) Exanple 5-Isoner B 3.00 1.91 158 (97) Exanple 6

1.67 20.3 228 (5 a e 7 19. 1.
[oo61] A protgcg )simiFa)l(' tgptl'\at usedgby C?neetzlarrr]ldet al. (Neuropharmacol.
32:737, 1993) was used to determine the affinity of the compounds of the

invention for the serotonin transporter. The compound’s ability to displace ®H-
paroxetine from male rat frontal cortical membranes was determined using a Tom
Tech filtration device to separate bound from free ®*H-paroxetine and a Wallac
1205 Beta Plate® counter to quantify bound radioactivity. Kj's thus determined for
standard clinical antidepressants are 1.96. nM for fluoxetine, 14.2 nM for
imipramine and 67.6 nM for zimelidine. A strong correlation has been found
between °H-paroxetine binding in rat frontal cortex and °H-serotonin uptake

inhibition.

[0062] High affinity for the serotonin 5HT14 receptor was established by testing
the claimed compound’s ability to displace [3H] 8-OH-DPAT (dipropylamino-
tetralin) from the 5HTa serotonin receptor following a modification of the
procedure of Hall, et al., J. Neurochem. 44, 1685 (1985), which utilizes CHO cells
stably transfected with human 5HT,a receptors. The 5HT;a affinities for the

compounds of the invention are reported below as Kj's.
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Exanple 8 4.16 14.6 EC50 = 66 (Emax = 95% Exanple 9

0.84 5.01 242 (100) Exanple 10 1.38 28.55 172 (85)
we@apte31l 1.46 16.36 274 (100) Exanple 12 1RCODUSWNBT28459

nd -30 WD 2004/ 024732 PCT/ US2003/ 028459 Exanple 13

5.45 18.8 494 (100) [0064] Like the antidepressants

fl uoxetine, paroxetine and sertraline, the conpounds

of this invention have the ability to potently bl ock

t heznaytpistleetiafy AheHThY Aicapioesl elsr éaitlishéd bysading ani®8-GTPyS

They are thus useful for the treatnent of diseases

corﬁﬁﬂﬁ?%/aﬁ@é’a%'@da‘bﬁﬁa thak ugerhPKilszrienp sindoBirdssyl dBend- Pharmacol.
Seh%@t 1Y%, 1898 RlBhich 'Emé ki ﬁmdo%ﬁ@'s)abﬁﬁ‘} todeﬁfgceﬁ@adﬂeﬁng of %s-
such as dépression (including but not I'imted

maj @TPx@etprmbmeea cedrining, clayted umasbHiep ﬂ'@c@@l%ﬁ Wéﬂ getermined.

dys i et y anj c. r.d S [
B v . S maBASt r0aPnaRen Hpr RGP abhAIFR bfbgyee no
kndmrrease iputeathen siversel ths;enffdctertﬂ)the atahem’dlamnxsemQH-DPAT. The
order (with and wth eract|V| ive . .

corfth SrAe o gRatli REIapnEREE PR b AR S Taas St s
socpoﬁncywdefmbyl bgtitsoIGler, general i zed anxiety
di sorder, obesity, eatlng di sorders such as anorexia
nervosa and bulim a nervosa, vasonotor flushing,

. CO @06% andTgs cRB@ts ofGfE Chird stfRMHRlexp¥shamal ké¥ procedures
(including premature ejacul ation), and rel ated

il |d@@§@@e§ n Mﬁrérsv%qhng %@@/p@ﬁgfwsmeﬁmgwf this
invention have potent affinity for and antagoni st
activity at brain 5HT1A serotonin receptors. Recent
clinical trials %Hﬁle?”?rP@”éf ugH FisEjegeBter ( &Hj1a Function
f1 uoxetine and pi ndoM8NYY have defiRdtrated a nore
r afeempeiet of anti dédhdisant efKi(eMty for last(PMaflnesht
corfbiamiplg1SSRI  acti LBy and 5HTA.B6 ant agoniEls EBISi (Efax = 38%)
and Lon, 1995; tigas e , 199 M B.
Ton%@%ﬁ8 , 1997). Fff‘%e conpoun?]zs of t he ?Trﬁjventl on
ar eEkd‘mpIe@xceedl ngl y0.98nt er est i ng7and usef @3 (f100)

| v et TR HPaTRRAL rdeRods of trBATi ng. br YR} ng

i nhEkarhplag-leomat Bevi @8Bng each 02.03t he nal i (8%) I | st ed

aboye nmal erably in human, the t hods
n%%‘?@h&ﬁg‘ provi d| n96 §£phar rraceu? ﬁl%al Iy ef fiehc HE
am)EMmplé 4asomapAund0.sf this i nv&ati on to ahé6yramal

'n peedothetsetie 0.7 26.5 1440 (100)
Example 5 3.69 5.35 142 (69)
Example 5-lsomer A 2.11 12.5 190 (88)
Example 5-Isomer B 3.00 1.91 158 (97)
Example 6 1.67 20.3 228 (55)
Example 7 19.0 51.7 nd
Example 8 416 14.6 ECso = 66 (Emax = 95%)
Example 9 0.84 5.01 242 (100)
Example 10 1.38 28.55 172 (85)
Example 11 » 1.46 16.36 274 (100)
Example 12 11.0 84.37 nd
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[ 0065] Al so enconpassed by the present invention are
phar maceutical conpositions for treating or

w@onwtopd7Bi ng di sease states or conditions of tPEI/US2003/028459

central nervous system conprising at |east one

conmpound of Forrmula I, mxtures thereof, and or

phar maceutical salts thereof, and a pharmaceutically
acceptable carrier therefore. Such conpositions are

pr épxample i accordamggswi th accefd @bl e phaosgteti cal
procedures, such as described in Rem ngton's

Phar maceutical Sciences, 17th edition, ed. Al fonoso

R [6Bsmar o,Lik e Bubdiepﬁbssragts(:ﬂn@@ﬁme pafdketi@ and sertraline, the

2004/ 024 /.US2003/ 028459 P
haPREUS LTS METIOR (ks gy & S0teply bhEEd™ fauptale of the

- ar &raifi OTERGrdHsthiftért §I9rbh>ﬁ3nrpt hEeHeyi a@r efliseldetuli fortthe treatment of

forpul ati on and bio i ca accept abl e

oS COPTOR EARIER MorAdra ettt fprelEban Bl rvptake
or intsoR NESRA| dridepreadanis, duth %@fﬂép%ﬁeloﬂr(lridlddmg but not limited to
conventional pharnmaceuti cal carriers.

soIMRAOCAPRTPEFE eigArdenctuieRosheeripssiat and ﬁﬁéﬁwﬁ@ésafwx%w panic
Mgk §S?, pObt- %mefticaé‘t%slsn&sé\ﬁ@ﬂtpﬁembHQFu&Qi%éhonc disorder (also

solublllzers suspendi ents
corhﬁpwgsqsoﬁreama%sm@i ﬁw@?@% %’f&?@ii@@ d&? Ic Hksgaeaﬁwwg and without

ageyypsraeti vﬂ%‘ &ﬁ@@ﬂﬁél|c6fﬂpﬂ&|ve”§ﬁ§&6blal(mclhcﬂln@QM@Iﬁﬁlﬂomérﬁlﬁ) social
carrier is finely divided sali is in ad

o ioh S pioRel GPPI e anEw; QR OBa i Eat GBorders Such as

t all@fexia héVQoSEhhd Bulirigl RN AL \}a§orﬁ‘ib?©$<ﬁu§“|ﬁ@ ddcaine and alcohol
carrier having the necessar conpr essj on pro ﬁert es in

suiadglistien.p s t sHachery ( tRERMANTe HUAUWRHoR).aRRd related

Si Zifhed8sd. I ABreol&re nRAVEE Hfe Guthbdunlb 8F tidineéioAlHare potent affinity
contain up to 99% of "the active ingredient. Suitable

SolIPHapd ANtagosist AEINicat Bigin SekureTelonEIcPelRrs. Hecent dlinical

phagRk @woym@g&a@ 'nﬂﬂh%se‘@rgatfﬁ,boxétﬁ{ecanoﬁ&lw&? h&RCASEhstrated a
dextrin, starch, gelatin, cellulose

celMeeopid 9p8RtuPh aRlidspisasarhifica@l fail adteatment combining SSRI

pO'a)é‘lrﬂnﬂNé:Wfﬂ‘l@ 'a‘ih'tdgg%ms'rrpmlié?bhd BRryEeS1 998dFI RRigas et al., 1996;
exchan resins Liquid carriers may be used in

pr dfbalPi FRMS.oPlAl HRY)- shigprandrasRgs of téwun\sqnaﬁ@ arg{jjuggxceedingly

anqnt%}és?ﬁhé Sandl MReRF tbV Qréa"tlgé egh RSl ilfnBsses! NVERUS @ present
can be dissolved or suspended in a pharpmaceutically

acdeysnien erqvidgsireetbeds efdreadingHoraventing: ishibiting %ﬁﬂﬁ‘:}#ﬁt@g each of

SO'tH@Wﬁala&eénhéfeHr%cR/fe 1905 hn:%hm@h%fr@?@%l&l irc &l hdman, the methods
acceptable oils or . The liquid carrier can

comomnﬁlswmspv'@ngtaamaénpﬁawa&e gifectie agpynt Pl a<ogipeHnd of this
as jnaPkiyRtd eshsmmaM ekhitedreor. buf fers, preservatives,

sweet eners, flavoring agents,
[0065] Also encompassed by the present invention are pharmaceutical
compositions for treating or controlling disease states or conditions of the central
nervous system comprising at least one compound of Formula |, mixtures thereof,
and or pharmaceutical salts thereof, and a pharmaceutically acceptable carrier
therefore. Such compositions are prepared in accordance with acceptable
pharmaceutical procedures, such as described in Remington’s Pharmaceutical

Sciences, 17th edition, ed. Alfonoso R. Gennaro, Mack Publishing Company,
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suspendi ng agents, thickening agents, colors,

viscosity reqgulators, stabilizers or osno-regul ators.
weitabi7e2 exanpl es of liquid carriers for oral PERusS2003/028459

parenteral administration include water (particularly

contai ning additives as above, e.g. cellulose

derivatives, preferably sodi um carboxynethyl cellul ose

solution), alcohols (including nonohydric al cohols

anquméryhlyﬁr(H 083\l C(ﬂmhﬂa@@calm ambta))laandrrletd‘leife those that are

der i vat i oi | e. g, ct.i o onut. Qi .. .
and AR v o rafel TndterleBRE i i ForatfEPRo i, bologically
caradceptabn aI soAbe an oily ester such as ethyl oleate

and i sopropyl nyristate. Sterile liquid carriers are

used in sterile liquid form conpositions for

par[eo6sy al e doindcuatis ast. thﬁ%v@ﬁn&ﬂ%ﬁBé@d&mmstered orally or
PCT/ US2003/ 028459 [0068£ qui.d pharnaceuti cal

corRRBEMEIA s 1" iy eorah! ?"n‘qnew%l Y%H'Q“%'rphafmace”t'ca' carriers.

SUSR&IsAINe %oli‘cﬂéhrh@rs&ﬁm|ﬁdl§dee<5rﬁdorb’}’iorefsmbs@h@é@ihat may also act as
i ntramuscul ar, i ntraperlécg eal or subcut aneous

i nj flaipriegh a08ptsy | HBricenist sRllizeEm SHEPENYRY AN sl golidants,

i ntd@rﬁﬁ@%@‘l YidsObi dens ok ﬁbﬁlbf—é\hlhw@rém rit$ tohedn encapsulatlng
or solid con@gsn tion f Pr ef er ab|

pieaRkele ARNIEER: gy ARYHIST tsi %ﬁ”‘?‘% djv eﬂrﬁo st iyl e?d@%/ﬁﬁ“re with

e Qhe finSly ol Rt Sotive HPotias, IPRIBIES, She ééﬂvﬁtihg?ééient is mixed with a
sus ensi ons, enul sions, Sranules or pOSILOerS

TRl hayfis theHecessAsh SPEPERTSIo8 aBertios I ¢ RiRpertions and

dOS&) deé@oﬁinﬁhé%hap@raﬂﬁrélz’& 8editéant TH Q@w@érstdha téBlbtsV@referably
~|ngre ient; the unit dosage forns

S Moo, S5 Oleha AR aRUrEd SORNE SR, Fafig's inolude, for

anp@&dme calith Idhbgﬂnavzé/rma@%%m stafdie18ict angas, nlb&ﬂse dextrin,
liquids. The unit dosage formcan be, for exanp

cap%tawce gD RellIpES o ety CalEioEan ShULTh SopTBR Y Callioso,

Wr@ﬂ pyRBlidinS U6k hotdsQ ibieRABKGE foshrar m
0070 he amount provided to a patient wWill vary

“dependi ng upon what is being adm nistered, the

- purpess of ng BidEaHiBisS Fa§t b&used URNprd arﬁHgﬁ%BMh% Ssupensions,
therapy, and the state Of_the patien e manner

- adrembisionat $Y5HPS &Ad elivies.| i e aptn/e ingeadiged o  this invention can be
app(ljlbé(}ﬁ\;(fdo&ssuéb@%&}‘mjﬁ @ar%%@etﬂﬁﬁ@%ebﬁ\ﬁ%ﬂﬁdu@ c&frier such as

provi to a atient alrea Yy sufferin froma
di swaies anrprgaﬂlgﬁ@lumt 8 gixtHes @fioth or mﬁn@a@eut@@lm gageptable oils or

par it atj, l:él‘ﬁé?‘&é:h &hﬁalﬁﬁfﬂgr%ﬂﬁal:ﬂ’é ﬁ&%a@bﬁlﬁ%ﬁ&?@lﬂ%s such as

its co %h? t1ons. anount ad eqg uaFe to acco
t hi %olmkahzeéa‘,u emaulsmrsfa bufiess, a]‘e)@@@"vé’%\\{elsy sufeptanersy eflavoring  agents,

gggm Fr&dlgg%ggﬁéaﬂﬁ%kteﬁmgeadéﬁﬁg colrd RescbEiRAFRRkor8] sidbilizers or
osmo-regulators. Suitable examples of liquid carriers for oral and parenteral
administration include water (particularly containing additives as above, e.g.
cellulose derivatives, preferably sodium carboxymethyl cellulose solution),
alcohols (including monohydric alcohols and polyhydric alcohols e.g. glycols) and
their derivatives, and oils (e.g. fractionated coconut oil and arachis oil). For
parenteral administration the carrier can also be an oily ester such as ethyl oleate
and isopropyl myristate. Sterile liquid carriers are used in sterile liquid form

compositions for parenteral administration.
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subj ectively determ ned by the attendi ng physician.

The variables involved include the specific condition
war@4he3si ze, age and response pattern of thePCT/US2003/028459

patient. Generally, a starting dose is about 5 ng per

day wth gradual increase in the daily dose to about

150 ng per day, to provide the desired dosage level in

the human. Provide, as used herein, nmeans either

directly adm nistering a conpound or conposition of

h sent an ion, or. admnisterin rodr ug, ,
dorPEE Ve biobd RarBBacatted meoy G et 7 Sl polutons or
arrmu@ erﬁH"oﬁshéarﬂb‘é aumlrﬁﬁgﬂédtﬁw fOr exaniptd, dnteemusduld) intra;bmoneal
é§ 83 WD 2004/.024732 P?T/U82003/028459 0071] d
pr ¥estPPHRRIAUS o NPT IONud e SR aFRAILOST &P 0¥ of Mifistered
Foriudv@nbusly.aOral Rdriimstralion thididee Githew iquld besslidconpaiien form.
a compound which is convertible in vivo by netabolic
nmeans (e.g. by hydrolysis) to a conpound of Fornula I.

: Var['ogyﬂ frrefpatl tHer SiHrH@ASe@ical M‘tﬁ%ltldﬁ i& e upkt [dosdd¥ form, e.g.

exanp as di scussed in Bundgaard, (e ), Desi gn of
proaﬁwlets Evapsylear PPWYS) SOIyYialige SUSRESRIONS, REVIRRYS: grpnules, or

ZéUﬂSBBQQMeSVOHn éhch/'\ﬁﬁfﬁwe%é Eélﬁﬁéslt{ow%)sub divided in unit dose
Kr ogsgaar d- Lar sen, et al Desi @

Appcrq Ring RPBroPPRIGHAYARItiesTR tf@o%ﬂt'\/%ﬂnqufaantbgﬁ gt dazpge forms

Devy,
Cr ks ot L oARM ey Spdsnids, dipove,

BurigaliBdEyringes,er SachpiseRoBIAINIAG iouids. eﬁa%gmt dgsaggsoup can be, for

SelexambS 8l capsd oFtdbicitseNer Flcdhl e fHed A mugber of
as l\)l(glvel CapDe |over %fgterrgs Aner i caﬁpa&@m cal erorany

Sooﬁ"Lt@f‘)ﬁo(“P%' ns inggekagerREMf ol | owi ng exanpl es
illustrate the production of representative conpounds
of this invention. |INTERMVEDI ATE 1 3-Al _ o
- 1yl [99901- Fae RoYeyRt RroVEEd eneafiers 1 vasy dspending gaomhatys being
of - I
One&f}ﬁpgyé#’ ITBN%IUEPO%E ot thé %vaa Eaﬁt&g sd@ﬁsasdbl%ﬁﬁillé{)@éj ok |fherapy,
addeifl theh state &6 the rajigst, fh@éﬂ@mefcpf@}'@lﬂ@’ﬁa{% mm like. In

- aft C
i <ERaPOLE” shhREicRe Rofiveill 871 BRI Nfhion e propided o 2
of rsat@nt alrepdywulieiing fromreediseasievean amwnz: @tﬁﬁ@lﬁmrfat%ltﬁ Prat least
Vac AN dmbiGatee Hed YGmPRReHr Wd isd8L& and TRE complications.  An

amount "adequate to accomplish this is defined as a "therapeutically effective
amount." The dosage to be used in the treatment of a specific case must be
subjectively determined by the attending physician. The variables involved
include the specific condition and the size, age and response pattern of the
patient. Generally, a starting dose is about 5 mg per day with gradual increase in
the daily dose to about 150 mg per day, to provide the desired dosage level in the

human.

Provide, as used herein, means either directly administering a compound or
composition of the present invention, or administering a prodrug, derivative or
analog which will form an equivalent amount of the active compound or substance
within the body.
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product was isolated by filtration and dried in a

vacuum This gave 112 g of pale vyellow solid. A
waa00plost7secrystal | i zed from nmet hanol, gave m pPCEBSHBMEN28459

| NTERVEDI ATE 2 2- Al'l yl oxy-4-nitrophenol [0074] To one

liter of dinmethyl sulfoxide was added 750 nL of 2 N

aqueous sodi um hydroxi de and the m xture was heat ed

to 65C. The pale yellow solid 3-

al I yl oxy- 4- net hoxyni tr obenzene prepared above was

3
25l P =B85 8 SR e B e s 1By . e
- 34niVib. 2204492 47 38edPhdrciS 206 G2 EsthiSouridowitish isaddneertible in vivo

ThoY nsiebile Mead B-PoREIVTEIRE0 PSR Fgug | Various
M Xériseof Prodrugs laféékraﬂm ih the %rtN‘olr@kamﬁ[é a§5ldimasseﬂ i Buddgaard,

or §ehbt Deale 1o el Elsoy B OB s o By, Methods i

fl |Erfzﬁhblé@ vdi 4, m@taaémal Pr#s SBBS)@Q(tegidayard daisen) eedl., (ed).

1:1 hexane/ne e chlo n iltered t
SI |E?9§57”g%]d ARPlgaY ogrugs: E%(Tqéo‘a%?q WISEHIY, aq;d}?eﬂe%pment
Wh@ha ¢ 5y 94 8l1loi Z(edgf)r Bﬁh@gdaydi /acaet; a!be/nhemnmg Degitvee Reviews,

T e 00, Ao TS AR oo A RS g o100

of aH hH ueRie Al estellihi @dvas Pebdrfs @¢eNosadDuy Dalvémt Systems,

flltere nd eva orat(gs a dark oil. Colum ‘
Fonritcen CASMYCHROSEN d87%mi t h 1: 1 CH2Cl 2/ hexane gave

an additional 12 g of the titI e conpound as a yell ow

solid, Elution with 2% Me

OHin CHC 3 1 f .
RO Wit falpBiy exariies NS e AUSHGHRR CFrfeBrosentative

Pr Q¥RolAIPE thidenven@bigen product, 3-allyl -
ni trocat echol. | NTERVEDI ATE 3

2-(2- Al lyl oxy-4-nitrophenoxynet hyl)-oxirane [0075] 20
g (0.50 nol e) of 60% NaHNTERMIEDIAPE!1 Was pl aced in a
two liter flask and washed wth 500 nL of hexane. 1 L

‘ of DMF was added, i&!ﬂamﬂngﬂugﬂ.mm e) of the
3&)6*%&8 §!¥ g éﬂ Ot§1oﬁp§28 h%rs%aﬁ‘x'f’r‘?gal’tgfé nggﬁéféd?%s dissolved in

eno was per
pordnedmer oindKIF andgb.s. eqM\tammsoi alhil lbgortllﬂe agiogd.urldef rgaction was

m s  at.r.oomt er at I gl 1
00 R o887 Ty DB Sl i BR oj8, fa potr e
t hegighstgeeartend ed1 T@HoU/RBkanen iRlicandd loeg @n staviigningterial. The
solvent was concentrated in vacuum and the residue washed with water. The
product was isolated by filtration and dried in a vacuum. This gave 112 g of pale

yellow solid. A sample recrystallized from methanol, gave m.p. 93-94°C.

INTERMEDIATE 2
2-Allyloxy-4-nitrophenol

[0074] To one liter of dimethyl sulfoxide was added 750 mL of 2 N aqueous
sodium hydroxide and the mixture was heated to 65°C. The pale yellow solid 3-
allyloxy-4-methoxynitrobenzene prepared above was added in portions over a 30

minute period and then the temperature was raised to 95°C and maintained for 3
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Upon cooling, the DM was renoved in vacuum and

replaced with one liter of nethylene chloride. This
woer®4pasbed with 500 nmi portions of 2 N HC, sBET/DS10031028459

sodi um bi carbonate and saturated brine and dried over

sodium sul fate. The mxture was filtered,

concentrated to an oil in vacuum and col um

chr omat ogr aphed on silica gel using 1:1

hexaor/ aitehyheheined trar sidetingsmaledainttad badn sogaweeds 3Tige mixture

of product contam nated wi.th traces of, the t

ot 4o Al S PR bR e 690 ' el g by pon 7o
as Grame! & oredié out Roinbgenebae (bymiariel IBHECIH/hexaved desired product
recrystallized from1.2 L of 10% et hyl acetate/ hexane

t pv@s\,lgolgwdgasoqt lighitrrowp ﬁ@%eg,ﬁlg@ygnoﬁ'hﬁq ma;‘eélabgps SHRsequently
W tfksbived 8 ANREHEREMSIENEL BhiSddgd filkdred thrdugh silica gel to give

al 'yl oxy-4-nitrophenoxynet hyl)-oxirane: mp.64C -35
VDE200 4F Dls7gsioncHlidopbnh/ wheasecryeplizachiram ahy({agsiale/hexane,

for: 12NGB . Sal B YTS m the Mt tallizati
L BB o by i o Pl ozt
( 8-aPbve were extracted with 2 L of ethyl acetate. This was dried over sodium

|| V{sg%aﬁ%i ]fiﬁe()rég ’a%a deivg\églra‘PéJ)f%ng %Q& é?.db8fﬁinﬂf &r%h%idﬁéﬂ}@n& silica

g SME&}:ZO)NQQ@/DW-QH'VE raomkc)uemionglmﬂ dol thedide campogrrbagya yellow
nol es) . pre- . h d '

00 3! B i 2 5o AR 0 SR B S Bl R ey oy

t hecry?slté\ﬁ%%dsg{ WAcUihCh T TRGGIPYS e Ing OhisvR! Praaadiars-allyl-4-

material . vaporatiLon of 'the solvent in vacuum

f olritsewateddgl. col um chr omat ography on silica gel wth

met hyl ene chloride as eluent gave 10 g of recovered
starting material and 7.5 of the desired rearranged

E)S)-(S-allyl-?-nitro-z, ATE 3

yi g0078)as ed gori0.6e cunley &fcb036 dlatVmigerah it maalplaced 18 gotwo liter flask
G0 ehhi AR P p oo 7
| NTBRMERbIAY & the Pohllyring-44nisegHeoni mrepared in the previous step. Addition
|8_ ac!glggébgénnoll Ev%g_p%ffg’r_rr%cr i\l‘ll%r()?ti-O?]g rt%gérlaré'?mq,' Rﬁérns'tﬁﬁﬁ/d tﬁgthture for
30 minutes at room temperature under argon, 108 g (0.48 moles) of (R)-glycidyl
tosylate was added and the mixture heated at 70-75°C under nitrogen overnight.
Upon cooling, the DMF was removed in vacuum and replaced with one liter of
methylene chloride. This was washed with 500 mL portions of 2 N HCI, saturated
sodium bicarbonate and saturated brine and dried over sodium sulfate. The
mixture was filtered, concenirated to an oil in vacuum and column
chromatographed on silica gel using 1:1 hexane/methylene chioride as eluent.
This gave 43 g of product contaminated with traces of the two starting materials,
followed by 21 g of pure product as a pale yellow solid. The impure material was
recrystallized from 1.2 L of 10% ethyl acetate/hexane to give 34 g of pure
(homogeneous on silica gel tlc with 1:1 hexane/methylene chloride) (R)-2-(2-

allyloxy-4-nitrophenoxymethyl)-oxirane: m.p. 64°C.
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[0077] 9.55 g (38.0 nmole) of

(S)-(8-ally)-7-nitro-2,3-di hydro-benzo(1, 4)di oxin-
wQ@2004)p24182 hanol was di ssolved in 465 nlL of pyrPdi/Ng2003/028459
29.0 g (152 mmol e) of p- toluenesul fonyl chloride was
added and the m xture stirred at room tenperature

under nitrogen overnight. Water was then added to

guench the excess tosyl chloride and the sol vent was

r eridementahAnalysisiforafdodepl@sed with et hyl ene

chl .4 _Sol ut | s washed with 2 N HCl, wth
satﬁ@l%\ieg’ gg&?diégié\iﬁ) ate, and with saturated

br i Frinda ) 5W50eH, B2¢f Nmgpesi um sul fate.  Filtration,
evaporation in vacuum and col unm chr omat ogr aphy on
silica gel with 1:1 hexane/ nmethyl ene chloride as

el uent gave 12.6 g (92%INTERMEDIATE-¢4- sul fonic acid
(R -allyl- 7 nitro-2, 3- benzo ,4 | OXI N~ 2- Irreth I

est er : I o 2 RC 1 d » E
60- -
oo faﬂoogﬁgzgﬁg%’é&é%ﬁ?gmégﬁ%@gﬂ%ﬁe g g’g80 4 N"E??'%S) pre
Calpar@u agabs@ ®es hepted at A55/E irBmésityletsuiod _24cr,]ou5°5w1®,r nitrogen.

-l e Hags RO Mool THRGA 98ve, 145 1% ) b RPiRr gateral
yI }Ezbbdtiod -of rtaé hsolveat fre necLuint delletived Hy00dIBnTehramatography on
?%l) Eclgoélﬁlo\&llthl%n%pﬁgr&e?%hlgfi%g%lggrfﬂ gave 10 g of recovered starting

1, 4Anhtenaiodndxi.B- @-ofl iheetibsitedd reeetangbd e(S) €8atiyi7FdnaLes-dihydro-
e R PSP 9Tt i len pgnoing i vaouum
m Xhp.e678% Theibdtrded 66 @scovblcdagating Atatll Rawos. The
catal yst was then renoved by filtration and the
fi | ElenpatabApalysis fosy @d2Hm3N95uum to a brown oil. Colum
chr 0 .40 .| gel with nethylene chloride
as -%Igém%r gz\% '?’_ %23 of '?%e title conpound as a
m xfEaund: 6, SE.28nH, Z2DsNNeBS. A sanpl e of
{(2R)-7-nitro-8[ (E)-1-propenyl]-2, 3-

di hydro-1, 4- benzodi oxi n- 2-yl } net hyl
4- et hyl benzenesul f onat ANTERMEDIATESR] as a yel | ow

j@é@ﬁ i -?- Imethyl

C19H19NO78 Cal c'd: C, 56. 29estér 4. 72 N 3.45
[0077] 9.55 g (38.0 mmole) of (S)-(8-allyl-7-nitro-2,3-dihydro-benzo(1,4)dioxin-
2-yl)-methanol was dissolved in 465 mL of pyridine, 29.0 g (152 mmole) of p-

toluenesulfonyl chloride was added and the mixture stirred at room temperature
under nitrogen overnight. Water was then added to quench the excess tosyl
chloride and the solvent was removed in vacuum and replaced with methylene
chloride. This solution was washed with 2 N HCI, with saturated sodium
bicarbonate, and with saturated brine, and dried over magnesium sulfate.
Filtration, evaporation in vacuum and column chromatography on silica gel with
1:1 hexane/methylene chloride as eluent gave 12.6 g (92%) of toluene-4-sulfonic
acid (R)-allyl-7-nitro-2,3-benzo(1,4)dioxin-2-ylmethyl  ester, which  slowly
crystallized to a tan solid (m.p. 60-62°C) upon standing.
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Found: C, 56.12; H, 4.64; N, 3.39 | NTERMEDI ATE 7
(8-Fornyl -7- nitro-2, 3-di hvdro-1, 4- benzodi oxi n

WO 2o00¢4024182 hyl 4- et hyl benzenesul fonate [ 00799CT/US2003/028459
{(2R)-7-Nitro-8-[1-propenyl] -2, 3-di hydro-1, 4- benzodi ox
in-2-yl}ethyl 4- nethyl - benzenesul f onat e (10 5 g,
25.9 mmol e) dissolved in 400 nL of nethylene chloride
was treated with excess ozone at -78C.
Di Etepmesrtal Vinetyiislfani @eHNG7S mL, 66.0 nmol e) was then
added dropwi se over 30 m nutes and the m xture

al Calgh ¢.o&etdls 14072r’<5\b|$r4t5errper ature and stir overnight
unggind O] 3¢ egaen 4.58;pere. The mixture was then
difuted to 600 nL with net hyl ene chloride, washed
three times with 100 nL portions of 2N HCl (aq), tw ce
with 200 nL portions OfNPRRMEBIATE gqueous sodi um

bi carbonate and wth Zoo_m'at ed 37 V\D

2004/ O AVIrD-¢3 ey ) QU E X1 Y INGHI VI
dried over magne3| um ﬁHlﬁ}@&zeﬁbéfﬁelq&%and

concentrated in va oi |, which

Wa 008 unifio cahsaimmm@‘r Hphgd2410 siriole)zof dB)-[8- -aliyi-F-nitayR, 3-dihydro-
hexa /msth r

( R;ﬁ J;ﬁ %’i@?ﬂg rﬁ%}h@ 4 ?1% r]glgoeg%é’neesulf%?aggmg;oot Mﬁ 0\1;\, benzene was
Soladded 11I-.B3\II\§Q o{fCﬁ@(a@)etommla)ﬂlcﬂﬂorapaﬂlaelu(m M) ; amﬂo[tjm @nixture was

e

si mgtahe BltrateSedrizehiratet N ERMEDY AT & bBovrY ol Gotudn thromatography

(20 TR e 2 o

olaumixnnecdf B afd 4yispiheds. Wrsdrapleadt {( (2R)-7-nitro-8[(E)-1-propenyl]-2,3-

di @‘?&’PB‘Z‘LQZ{%E@‘EB g )ﬁl}ﬁnéél%g} |4] rﬁetthwbianzenesulfonate was obtained as a

4- peldwy | ok Z /NS 103-00643) by eﬂS@ora’dLorobf 4 plree e isoarer-containing
added 2.90 g (9.10 mml e) of
1- thiacheieny | phosphor anyl i dene- 2- propanone. The ni xture
wa g srhbhibBthaAfsid BRNTh §APSNGYYr e under nitrogen for 5
hours, during whrch tine some product precipitated
fr @alcdl Gt 5&89; Hhe720M B4  was renoved in vacuum and
th d dye }g@.sn mm chr omat ogr aphed on
%O%H % E&ﬁ? Hia het hyl g%éychl oride as eluent to give
3 O g of the (R)-enantioner of the title conpound as

a yellow solid. 1H NWR ((PERMEDiAeE™ et 7.8 8 (2 H);

(8-Formyl-7- nitro-2,3-dihydro-1.4-benzodioxin -2-yl)methyl 4-

methylbenzenesulfonate
[0079] {(2R)-7-Nitro-8-[1-propenyl]-2,3-dihydro-1,4-benzodioxin-2-yljmethyl 4-
methyl-benzenesulfonate (10.5 g, 25.9 mmole) dissolved in 400 mL of methylene

chloride was treated with excess ozone at —78°C. Diisopropylethylamine (11.5
mL, 66.0 mmole) was then added dropwise over 30 minutes and the mixture
allowed to come to room temperature and stir overnight under a nitrogen
atmosphere. The mixture was then diluted to 600 mL with methylene chloride,
washed three times with 100 mL portions of 2N HCI (aq), twice with 200 mL
portions of saturated aqueous sodium bicarbonate and with 200 mL of saturated

-37-



doublet 7.6 8 (1 H); doublet 7.5 6 (2 H); doublet 7.4

8 (2 H)y; doublet 6.95 8 (1 H); doublet 6.6 8 (1 H);
wordoiopd7er 4.5 8 (1 H); doubl et of doublets 4.PCBUSI03/028459

H; nmultiplet 4.2 8 (3 H); singlet 2.45 8 (3 H);

singlet 2.4 8 (3 H). |INTERVED ATE 9

(8- Met hyl -2, 3-di hydro[ 1, 4] di oxi no[ 2, 3-f] gui nol i n-2-yl)

nmet hyl 4- met hyl benzenesul fonate [0081] To a sol ution

Of brine. The solution was dried over magnesium sulfate, filtered and concentrated

o e L P e VARG o
( gwg? 1\%1 ; ﬁgﬁéﬁe&’l’ﬁéﬂhgl?ne rchzgﬂe tmrignvef? 5z fgtc_)fdhatcmplérmﬂhamer of the
anél“? RRTRPYIRS Ay OWgsé’sg '*é%‘%kﬁ?ﬂun' i %gérﬁ ; doublet
f 0. & 5‘?#\!;2;;3 it éagg% ﬁgzmeé&dal&” 7YRS (PﬂW'nﬁIltﬁalat%Miﬁ-s (2 H);

wat e e mxture frltered through a
pa%meplétell.QS(ﬁ HY;hendléti24 af®Hpas neutralized with
saturated aqueous sodi um bi carbonate and extracted
wth ethyl acetate. The extract was dried over -38 WO
2004/ 024732 PCT/ US2003/ GRPERMIEDIATRSSI um sul f at e,
fil tered and evaporat ed |_n—2v_acmn_1_The reS| due was

el ution COCI ng H@t@g@nz@#ggb"mgat e/ hexaneand

ending with 70% et hyl give 2.5 g of

t h¢0q&R] - endnt & cokitionfoft BE0td (7.87 complelirad [(RR)8-{rsmyloynitro-2,3-

: 0| I I
N

nult&lupt&etwafb ad@ed 2.949 ;g A0 mh@ﬂe)4of3 1etripizerjphosphoranylidene-2-

: mJ' il et 4. ﬁ%ﬁ&é@dﬁ"ﬁ@%ﬁt foorn orhptirkture ShASH ffrogen for 5

' 1 frbufsvdiuongwmc(rhyrdewoyrmepww)t-meetprﬂatladdwom solatigyenZbeisolvent

gxl\,\gas gﬁq}/?é et hg@&, q{h% Z@Oenr}%@S%%s%& 8lf1roma]toe%raphed on

i n silicdfge( Wih mathy/lmza cluokixk: goélasst torgivea3. B@m‘ttbe (R)rerangomer of

(6 led e domouniasn (RIBN: Sl Pafli et Cadlséire 5 @
heto%bB%?'?%Osip PQ )ﬂo%l%t wass (peay; eeublet 796 (fzqq) aob@émgs 8 (1 H);

After renova the solvent in vacuum the residu
wasioublee 8.6 & 1¢1oH yyaneiplé308 Srtl H)adelibieiof dhiepletsek® Mti—lé,dnultlplet
with eth acetate (4 x 300 combi ned organic

| aye? 8 ( )aes'ngi?ﬁ?e@é\(«%f") r?é@lféé)‘b%&ﬁ Mfate, filtered

and evaporate to dryness in vacuum The

INTERMEDIATE 9
(8-Methyl-2,3-dihydro[1.4]1dioxino[2,3-flquinolin-2-yl)methyl 4-
methylbenzenesulfonate
[0081] To a solution of {(2R)-7-nitro-8-[(E)-3-oxo-1-butenyl]-2,3-dihydro-1,4-
benzo-dioxin-2-yl}methyl 4-methylbenzenesulfonate (3.40 g, 7.83 mmole) in 200

mL of acetic acid/ethanol (3:2) was added 2.25 g (40.2 mmole) of iron powder
and the mixture was heated at reflux under nitrogen for 8 hours. After the
reaction was complete, 150 mL of water was added and the mixture filtered
through a pad of celite. The filtrate was neutralized with saturated aqueous
sodium bicarbonate and extracted with ethyl acetate. The extract was dried over
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crude brown oil thus obtained was col um

chromat ographed on silica gel wth 40% hexane/ et hyl
wae®iae4a3ns el uent to give the (S)-enantioner PET/UR®03/028459

title conpound as a yellow oil which solidifies upon

standing (7.5 9, 78%. M5 (ESI) mz 223 (MH)-.

El enental Analysis for: C11H1205 0.10 H2O Calc'd: C,

58.46; H, 5.44 Found: C, 58.02; H, 5.09 |NTERMED ATE

11 magnesium sulfate, filtered and evaporated in vacuum. The residue was column

o RBIPBEEn o Bl VB rodadefl AP e i 20

hy Cbtm)()abamaﬁeﬂay\drwﬂMMngjmﬂ( Z0%8ethyl BbtRe/mxdre) toi give 2.5 g of

SO| []? mg%tl/ﬁg#% %‘n gl’d%)gal;ng%p%as a yelﬁ)wgp HNR (CDCIs): doublet

(hyglt c&(%nrm)hubobla B:606 Ity d)p ddurleD2AZ08!I(03H )N nBultdigt- 12ea (4 H);
hanone (1.92 8.57 mmole) in ethanol (200 m.) .

wasnulfiplat ﬁ@a&(éd‘*)b onulterethS Ak ED; muktiplsyéd & orHb smg@@Z\m‘S (3H);
2004@@%\4?9%5 / US2003/ 028459 hours. Upon cool i ng,

t heSF " renoved and replaced with ethyl

acetate. The solution was then washed with water (200

m-) and with aqueous 2N HCI 100 _nL), dried over
magnesi um sul fate, filt | rated in vacuum'

dr&@vihe Itmd{ ):!r@-"ladlbélf’?iﬂﬂ‘ ofih-6-¢1-ethanone
€ CoNnpo S0l

m A0082) ( lfglsolutgre@fearq,%% -tmﬁaﬂr%,agetp@lpenom 110 6 g,.63.0 mmole) in
005 05580 0 e T8, By i, e
f 2-mistiegl {R)-glyeiiyly thvjete 4Pdi7ox%i nd2-2, Bregle) velsh@sideskashen the
-8- . . \
1 (eI AgR ap r Vi iR (R 10, TIRUR, Bt romoval of the
1, dsdheint ?ﬂivawumﬁtm;l ﬂesﬁuetmmn axionwaisag 80 $siol arediwas then
namxture o : . .
BtRg e Aivyb AdeBlebd ¥ 20pdmir oBheopmbieg gy yere were

wasdrizeadved nﬁd@;néﬁuincﬁflfaw, ﬁl‘tereb&hb exaporatesiol diymess iwacuum. The

hospho
P rBde rblrjgwr? )c() t l!ISOE) tamegi was ccT‘ mn aﬁroma{og)raphed on Sl|\I¢a gel with

40% hexane/ethyl acetate as eluent to give the (S)-enantiomer of the title
compound as a yellow oil which solidifies upon standing (7.5 g, 78%). MS (ESI)
m/z 223 (M-H)-.

Elemental Analysis for: Cy1H;205¢ 0.10 H,O

Calc’d: C, 58.46; H, 5.44

Found: C, 58.02; H, 5.09

INTERMEDIATE 11
1-[5-Hydroxy-3-(hydroxymethyl)-2.3-dihydro-1,4-benzodioxin-6-yl]-1-ethanone

oxime
[0083] A solution of hydroxylamine hydrochloride (2.38 g, 34.2 mmole) in 1:1
ethanol/pyridine (100 mL) was added to a solution of 1-[(3S)-5-hydroxy-3-
(hydroxymethyl)-2,3-dihydro-1,4-benzodioxin-6-yl]-1-ethanone  (1.92 g, 8.57
mmoie) in ethanol (200 mL). It was then heated to reflux under nitrogen for 5
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di met hyl acet am de/ acetonitrile (30 m-) was added. The

reaction mxture was stirred under nitrogen over a
w@eoiozh7ef 48 hours. It was then added to an iP€T/US1003/028459

saturated solution of sodium acetate, extracted with

ethyl acetate, dried over nagnesiumsulfate, filtered

and evaporated in vacuum The resulting crude oil was

col utm chr omat ogr aphed on silica gel with 60%

hehanme/ gyl caatiegathe sotvent wmvmbvmamd reptacad dvithhethyl acetate.

t . eluted th 40%

o 35 et Gt Pieb wamabnerT REL oo bRl §ry Sabgus an e

t h@dosthgndrmd omrm@gndshm stJIlfatté efilened and cevepaeratsst ai veedum to
120.C. NB .z 222 .

(voip e RBas Thidoyeebinel St ks SRbnoasge cpwey sole
Calm:pd162(9058ﬂs7(ESIHn/2524m(M+N<H +6f ZSNE:JEnld 7C 58.93; H,
4.91; N, 6. 14 |NT D| ATE - -7,
8- M@ﬁgﬁ?@ﬁﬁ% enzoxazol - 8- yl ] met hy
I talg@etd)BelmneBsUNf B7ate [ 0085] To a sol ution of

7.8-d 1, 4] di oxi 2, 3-
%LB%%%@IH §%9I i\lné?’ﬁgkol ](1| gél g?[ 8. 14 ?rlml e) in

mat hyl ene chloride (100 -40 WD 2004/ 024732

PCT/ USZOOS/ 028459 nl) WMI uenesul f onyl
chloride (3.90 g, 20.4 xture was cool ed
' ] a8 i

\(Nag{oqmn 33@@6((1%}56WP éof - gpﬁbé@dwy B=( hydroxyrSiethyI -2,3-dihydro-
di et Béﬂz%ﬁ]o&ﬂ-?? qleﬁﬁan{o@ie(ﬁ(lrﬁe wasS@sSB i a Hikture of 1:3 N,N-

"sol Ut ron was to warmto roomterrperature and
wasdlr@@thvla@@amﬂféacemmtfl@déﬂo alker Ahgiselutionwas sgelef dhafhics/water

i 'b‘é‘érPanLQ d-;%\ﬁ/lmﬁ f o%dﬁﬁ%)ﬁohl&nﬂ@%hib&ﬁ@ ééﬂn%dlaan 1:3 N,N-

t hen was agueous

satolmgwac@qm@iez@cemm@ma@. @k ma@%ie@zoazﬁwyact@ﬁdm'xwre was
Wi tstﬂrre@ Jﬁ&(\%%n%r a%%h@&i oP¥E holFRINESAUALS HEd e 1% an ice cold,

flltere orated I1n vacuum to a yellow oil.
Theatraide Sﬂhll'[lC\Na@f eediummacsiatenaxipteh e hyisaqatale, gded over

' us'rﬂ%%neglﬁ wﬁ{f@ ek LG (/de’l’%gvﬁ v'aE(GLH’rﬁ' RS rR0fng Gude oil

ene cnl ori
( R)wasneeiumo n@Tromﬁtogrﬁaoheﬂt <I>re S&I@q’tr;ﬂ@b rwth @Wv chexgae/siys agetate to

gfélilogg%%gfé?%ﬂﬁ@%&ﬂ]c‘ 21l Gith 9% hetBr/etihd 3cetaldS After

evaporation of the solvent in vacuum, 2.08 g (75%) of the (S)-enantiomer of the
titte compound was obtained as a white solid, m.p. 120 °C. MS (ESI) m/z 222
(M+H)+.

Elemental Analysis for: C41Hy{NO4* 0.20 H,O

Calc'd: C, 58.77; H, 5.11; N, 6.23

Found: C, 58.93; H, 4.91; N, 6.14

INTERMEDIATE 13
[2-Methyl-7, 8-dihydro[1.4]dioxino[2,3-q][1,31benzoxazol-8-ylImethyl 4-

methylbenzenesulfonate
[0085] To a solution of [(8S)-2-methyl-7,8-dihydro[1,4]dioxino[2,3-
g][1,3]benzoxazol-8-yllmethanol (1.80 g, 8.14 mrhole) in methylene chloride (100
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El enental Analysis for: C18HL7NO6S 0.20 H20 Calc'd:

C, 57.04; H 4.63; N, 3.70 Found: C, 56.75; H, 4.62;
WOR2003/054732 | NTERVEDI ATE 14 3- (5- Fl uor o-| PCT/US2003/028459

H i ndol - 3-vl ) -cycl opent anone [0086] A m xture of

5-fluoroindole (6.0 g, 44.4 mmol ) and

2-cycl openten-1-one (4.5 n., 53.3 mmol) in

ni tronet hane (22 nmL) was cooled to -20C in a carbon

t eTnﬁLatwds@rddde-pdﬁ)wehéwlfoaylmhloﬁdm(ﬁﬂorge20f4 tooota). The mixture was

( Hoodin 7 FeoSiR e’ 3 .hulion, otifborBVisinBiing (388 L. 204

f Urﬁﬂﬂﬁd)le) ﬁhﬁeihgmbmmnde X20 hﬂ_)m men raddeld aitopv@é?d;fcblbweﬁ by 4-

ho th
bi (%i{ﬁﬂaﬂg%&o\é\gﬂql@? glhg% 90%3 molg)n ﬁ,liep (\_5\/%9 'a\iﬂ Wed to warm to
et |ﬁ<ydm aémpa’emré %n& \%H)si‘fkéd uﬂ'dltﬂf mm@gnmeubrmgganTbe reaction was

L Sty BT 39 BE) bh  Aooue

f i |N EICE(’ZO‘@FML)} QipesRtiirateeichdueogs ¥edi9mDbicarbbnatdr €200 mLE and with

COMRIkg T Mo & vl s 5 8 5l Sl o

ana&, )éWéII@W cﬁlan‘l)lh@ chiae dlleway&blahinl aeombtograptictydn silica gel using
acet at e/ nmet ha

[ liyion ghaiiesfo TATApdmeUf s, ond s kRO Eyigne goloride to
71 Ao the (B)-edantldmeb. ctStheitle N@n Qﬁﬁ&BBecomes a whlte solid

/
| NFERREGOAYE (1553 617 .nhaazsg&vﬁfs 4y Bt D

[O@Er}ler_ﬁﬁlﬁnéﬁ@l NG PRANSHBL@ B,ON Si I ar manner as
nt er nedi a jng indole (2.34 g, 20 mmol)

e 14
: an&@%ﬁlﬁ?p%aﬁ'bﬁ 'No?éf?o(z O n, 24.0 mol) to give
1. Finddd%s. 75, 1 esdegiarsd product as a thick oil: MS
(ESI) n z 200 [I\/H-|—|]+ El enental Analysis for:
‘C13H13NO Calc'd: C 78.36; H 6.58; N 7.03 Found: C,

78.21; H 6.49; N, 7. 10|N1‘Eﬂ'|ﬁENW'E\TE 16
3-(5-Fluoro-1H-indol-3-yl)-cyclopentanone

[0086] A mixture of 5-fluoroindole (6.0 g, 44.4 mmol) and 2-cyclopenten-1-one
(4.5 mL, 53.3 mmol) in nitromethane (22 mL) was cooled to —20°C in a carbon
tetrachloride-dry ice bath. A mixture of boron trifluoride etherate (1.6 mL, 11.1
mmol) and ethanol (2.2 mL, 43 mmol) was added dropwise from an addition
funnel. The reaction mixture was stirred at —20°C for 2 hours, then was
quenched with 5% aqueous sodium bicarbonate solution (100 mL), and extracted
with ethyl acetate (3 x 200 mL). The combined organic layers were washed with
water (100 mL) and brine (100 mL), then were dried over anhydrous sodium
sulfate, filtered and concentrated to give 9.5 g of the title compound. Trituration
with ethyl acetate afforded 5.6 g (58%) of the title compound as a yellow solid.
An analytical sample was recrystallized from ethyl acetate/methanol:  mp 119-
120°C; MS (ESI) m/z218 [M+H]".

Elemental Analysis for: Ci3H12FNO

Calc’d: C, 71.81; H, 5.57; N, 6.45
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3-(5-Fluoro-|-nethyl-1 Hindol-3-yl)-cvcl opent anone
[ 0088] A suspension of sodi um hydride (60% di spersion

WO pooaio473D. 335 g, 8.2 nmol) in dinethyl for mranPABUS03/028459

m.) was stirred at roomtenperature. A solution of
3-(5-fluoro-1 Hindol-3-yl)-cycl opentanone (1.5 g, 6.9
mmol) in 10 nL of DMF was added dropw se over 10 m n.
The reaction mxture was stirred at room tenperature
f oFoand:atidi1ts2o ka6 .APNNB135 t hen i odonmet hane (3.1 g,
21.8 mmol ) was added. After stirring at room
tenperature for 24 hours, the reaction m xture was

poured into water (100 INDERMEDENIE t8ted wi th ethyl

acetate (2 x 100 nmlL). The _copbi ned organic |ayers
were washed with V@M@M@EMSO nL), then

Eﬁ)ﬁ;' e‘ﬁth‘é@Fn BORY %Q%?ep%‘?@d WRisihd Abanerfds! ibemestmediate 14,

centrate to give 1.6 g of crude product.

FI aisimgdndaent2.86 rga@ﬁyﬂ@ﬁl @nm?c@ycwenteyob@ré@ (39 rale A4 gmol) to
as K “ﬁ') @Ed}ofbfmiﬁé c% chrgégc@asCa‘ thicRSilt iMd &QPHWQO@' [M+HT".

ed on standing.

an@gﬂlﬂ@iﬁ!ﬂﬁ!ﬂi@_\/\/&sw@&@yst allized from et hyI

/ 5C, M5 (ESI) mz 232 [ M+H) +.
aIC(g Pe%(@g? H®5?W%G£4H14FI\IO( Cal)c dZ C 7[2 7?]

H, Fund:; CN7881DH B.ASMF. 1T, 72.48; H, 5.97; N, 5.96
- 42 WO 2004/ 024732 PCT/ US2003/ 028459 | NTERVEDI ATE 17
N- Benzvl - 3- (5-fl uoro- 1H-i ndol - 3-vl ) - cvcl opent vl am ne

[0089] A m xtur e INTERMEDIATE 16
3-(5-fluoro: Soértaflofe 4- 61
mmol ), ben %négﬁaw
ac qooas]acu Al s(18péehsiun, oflscimjmmyuylde \(80% dispersiedinaoil, er3$5 g, 8.2
ture for. 30 mn Sodi_ um

Ry et Do 1aq T SR ot L Rl Rhberatyre, A goluton
oV ejt :a(slimdm nHtirgoli3eyl)-aitlopéhanone §t.6i g ré. dvasnal} i f@adnladbf DMF
room tenperature for 24 haqur The r.eact.i xt
mﬂa%aﬁ%gmwel%fa&&ﬁs&&% teige: N 5%@33 sthféd at room
eXttémﬁél%tftherbrhalebhwhor&Q Soahi, (Bnxioddethahd (3.Thye 21.8 mmol) was

Yer s, were was

conbj rg nl c | with O (100
O ARE e ST A A 24 TP, Bdure v
SOdewPéoB ihkd Wta%r l(}i 0d ) ladd amiacr:]teo Anﬂlarﬁthysltaedteirt]e) (xkVO0ImE). The
e oW Oi ash.chr r.ap on
3 [sombincglarseridey o Wpts was AR NS GPRITL RAg P Ag 50 m, ten
af fyasrd @ie8 obertarydidue sediam sulfe®y, fiiéred,sdnd concentrated to give 1.6 g
of crude product. Flash chromatography on silica gel (50% ethyl acetate /hexane)

afforded 1.2 g (81%) of the title compound as a thick oil which solidified on

3-

standing. An analytical sample was recrystallized from ethyl acetate/hexane: mp
104-105°C; MS (ESI) m/z 232 [M+H]".

Elemental Analysis for: C14H14FNO

Calc'd: C, 72.71; H, 6.10; N, 6.06

Found: C, 72.48; H, 5.97; N, 5.96
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eluting) and 0.5 g of the trans isomer. C s isonmer: M
(ESI) mz 309 [M+rH +. Elenental Analysis for: C20 H21
wWO-DD4/00173D0 H2O Calc'd: C, 75.68; H, 6.99; N, BCBBS2003/028459

Found: C, 75.91; H 6.67; N, 8.70 Trans isoner: M
(ESI') mz309 [M+H] +. Elenental Analysis for: C20 H21
FN2 Calc'd: C, 77.89; H 6.86; N, 9.08 Found: C,
77.22; H 6.91; N, 9.31 |NTERMEDI ATE 18 N-Benzvl-3-(1

Hindol e- 3-yl) - cvcl open Ealﬂ@%] Thi's conmpound

using 3-(1 S

NMTpHo8en dAbﬁlﬂﬁlYé ernsn@o(oh %dogs-yl)&ymapéatamqeg(wmgm 31 gnmol),

of the desired product as a mj xtur

i sGrprdaming; @pAngr 8-08aBaIA: A glack Qgﬂ'ccﬁ?'gﬁ‘gt 06‘}; R%? mmol)

t 0 V\itfré Qfll‘?ed)aﬁrogr‘rpfen{d&atﬁiesfor 86 eBites f iSoBiunelridbiiogy batydride
the trans isoner. G s |soner

2911 ?Mwm mpolatewes [adglph PPEOpWSS OV%z@Hf’zw%eSzeenod The

Hz%éa’u%n ANas scﬁﬁJeG a@ro&n tgrﬂpél'g’suré‘lfor-éﬂiﬁ)uré\' Tie fBactieiifmikture was
H, -43 WD 2004/ 02473

Pcppwgﬁoo@/bwmggousrﬂa%' ﬁ%fﬂ#érandl\%"?@sﬂ Withyes Zhﬂgie"a’fe (3x 100

[
HZMgg[tl : aﬁgé- ng;ﬁﬂﬁnéﬂ o?@;%u‘/ ﬁalyér?sl; wggﬁa@%%mr%é (100 mL) and brine

FoulheP L), 7iheps wq.tp qlrlqm ovqr gnhyﬂroqsmﬁgm@ﬁf@eigﬂltered and

N- %%ﬂéé’r{tra%o(é él{/élqr@g%f@eﬂwfb‘k' eilow 0|I Flash chromatogra hy on silica
Hi -3yl ) -cycl opentyl anmi n cs)

b 158 2 M Nifin sotoanloo} SeaaibATIHER Ore 8 AR Ol o (it
us'é\ﬂmﬁ) bra fo. B‘{i{&"the triRS BYnetl

H i ndo -ccopentanone(l 25 g, 5.19 mol) and

be@?.l.%ﬂﬂlﬁlfi_&/@ (58 dgn/z809 Moy to afford 1.7 g of the
de%létﬁgntar,&ﬁé"\?stls '%? @20 H21 FNg' 0.50 Hgo

Calc'd: C, 75.68; H, 6.99; N, 8.83

Found: C, 75.91; H, 6.67; N, 8.70

Trans isomer: MS (ESI) m/z 309 [M+H]".
Elemental Analysis for: CooHa1FNz -
Calc’d: C, 77.89; H, 6.86; N, 9.08

Found: C, 77.22; H, 6.91; N, 9.31

INTERMEDIATE 18
N-Benzyl-3-(1H-indole-3-yl)-cyclopentylamine

[0090] This compound was prepared in similar manner as for Intermediate 17,
using 3-(1H-indol-3-yl)-cyclopentanone (3.0 g, 15 mmol) and benzylamine (1.95
g, 18 mmol) to give 4.7 g of the desired product as a mixture of cis and trans
isomers, which were separated by flash chromatography to afford 0.6 g of the cis
isomer (first eluting) and 1.0 g of the trans isomer.

Cis Isomer: MS (ESI) m/z 291 [M+H]".

Elemental analysis for: CsgHzoN, ¢ 0.25 H,O(Cis A)

Calc’d: C,72.49; H, 7.15; N, 8.45

Found: C, 72.75; H, 7.12; N, 8.46
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m xture of cis and trans isonmers. Flash chromat ography

on silica gel (3% 2 M NH3 in nethanol/ethyl acetate)
w@bdogneliza 0. 4 g (23% of the cis isomer and 0O.BGI/4S2003/028459

(27% of the trans isonmer. Cis Isoner: M5 (ESI) mz

323 [M+H +. El enental Analysis for: C21 H23FN2 0.25

H20 Calc'd: C, 77.15; H, 7.25; N, 8.57 Found: C,

77.38; H 7.19; N, 8.53 Trans isonmer: Ms (ESI) nmlz 323

[I\Arhﬂnysoﬁeeﬂmet(l*o‘l)/malgml[mm-m C21 H23FN2.0.10 H20

e Tangbsdii baf s Lol C 7768 h
ci @at%%nzcvhﬂg 713100, 8:45

H-Td"T- - cl ohex am ne [0092] This conpound
pﬁr@d %r"?é '\gré/#anner as for Internedi th)e 17,

u3| ng 4-(5-Fluoro-1-Hindol-3-yl)-cycl ohexanone (0.6

g, 2.6 nmmol) and benzy] am 2.8 mol) to

afford 1.0 of the desi r@ﬂj—gﬁi@&iﬁa m xture of cis

and tra@ﬁshﬁ%@@nﬁ@sﬁm@m@m E@_Tgsrmghp_%@ml

(3% 2M ano yI aceta af tror r%

(65%91ibf This doswernd aves epdred i Ywogarge manAgr ¢ prdntermediate
99Eﬂ?mg§335(5-f BfEE1- é\ﬁ/mﬁﬁhbolfﬁ iﬂ_?\g@y”éﬁop{ewdﬂbﬁe {1.25,g, 5.19 mmol

77am9 ‘beRzylaming; (0r66 }. @Z mmml) \woaiz‘gm} Fmohtpe desired Pfoduct as a

P 0 °

Tcgqgg‘?esgﬁé Qza%@%(rﬁé%ﬂﬂgrs C;Flgg)gcﬁﬁbmdfbgré?lﬂﬁen I§|Ilc§ gl (3% 2 M

Anall-ygsn snetbanol/ethy! aEtatrpaiteried @:4 @(237’/8) gf3he gis |$or§]gr and 0.45 9
%%@Wg“ﬁﬁs nszf?he 8, H 7.49; N, 8.97 | NTERMED ATE

‘Hi ndol - 3-yl)-cycl opentyl am ne
Cis Isomer: MS (ESl) m/z 323 [M+H]".

Elemental Analysis for: CoiHasFNze 0.25 HO
Calc'd: C, 77.15; H, 7.25; N, 8.57

Found: C, 77.38; H, 7.19; N, 8.53

Trans isomer; MS (ESI) m/z 323 [M+H]".
Elemental Analysis for: Co1Hz3FN2® 0.10 H.O
Calc'd: C, 77.79; H, 7.21; N, 8.64

Found: C, 77.68; H, 6.99; N, 8.69

INTERMEDIATE 20

cis-Benzyl-[4-(5-fluoro-1-H-indol-3-yl-)-cyclohexyl]-amine

[0092] This compound was prepared in similar manner as for Intermediate 17,
using 4-(5-Fluoro-1-H-indol-3-yl)-cyclohexanone (0.6 g, 2.6 mmol) and
benzylamine (0.3 g, 2.8 mmol) to afford 1.0 of the desired product as a mixture of
cis and trans isomers. Flash chromatography on silica gel (8% 2M NHs; in
methanol/ethyl acetate) afforded 0.41 g (65%) of cis isomer and 0.22 g (33%) of
the trans isomer.

Cis isomer: MS (ESI) m/z 323 [M+H]".

Elemental Analysis for: Cai1H23FN2 ¢ 0.1 H.0

Calcd: C, 77.79; H, 7.21; N, 8.64
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[0093] A mixture of cis-benzyl-3-(5-fluoro-1

Hindol -3-yl)-cycl opentyl amne (0.45 g, 1.46 nmol),
WQO2@49248% Pd/ C and amoni um formate (1.0 g, 1BCEUNI005/)28459

in nethanol (30 nmL) were refluxed under nitrogen for

4 hours. The reaction m xture was cooled, filtered

through celite, and concentrated. The residue was

diluted with 1 N aqueous NaOH (50 ml-) and extracted

wi tHouatihyl, 7aeds B 2483Nx8.8D nL). The conbi ned organic

| ayers were r50 m-) and brine (50
yﬁ' %§Z€§l&n}g9§$ @T]Wf}'dr ous sodi um sul fat(e,
fl |El@rh9?1taanﬁblmmn051&t2mmztokgi vle 0.28 g (100% of
tl,t 0 : ick oil: M5 (ESI) mz 219
N&%—‘-‘& B 2&%&'3“92@2'1‘&5%@ for: CL3HI5FN2. )o 20H20
CaIRbudd C, 78083/, 74o; M, €07 N, 12.63 Found: C, 70.65;
H 6.86; N 12.67 | NTERVEDI ATE 22
trans-3-(5-Fluoro-1 Hindol-3-yl)-cvcl opentvl am ne
[0094] A mixture of trans-benzyl-3-(5-fluoro-1

H-i ndol - 3-yl ) -cycl opent yl o g, 1.46 mol),
0.20 g 10% Pd/ C, and ani%m (1.0 g, 15.9

mol ) in met hgeg-(scElord-) Hlﬁﬁﬂﬁ-s‘-ﬁmd\m%ehfiﬂ@hm@ trogen
for 4 hours. The reacftron mxture was cool ed

f | IIPR9HA APistgh ob elpibeazyl Br§-fuer-tirinda-ey))- -cyRiopentylamine (0.45
d#&e W?rﬁol? 0. étgﬁﬂﬂpw pYClaf aaRREN Pf@.%é gﬁ 0"%,-95.8Aol) in

ext "act ed acetate (3 x 50

cormeﬂaeaoldf&@mh @/ar@ﬁluge@vea@r\wqg@a fo 4 howat dihe(rsaction mixture
é%pgocﬁ nfﬁte§erb$tl'1?$dgh E:Qi?é‘ &%@h@&e@vel"hea@%)b‘%%b% diluted

I um su ate t ered concentrat ed t I ve
o 2'8“‘91 (M@Q%Ot@f Na@l (Bptmle @tﬂ@ém&ﬁda\glﬂa ethyl @‘Re’féiel (3 %&0 mL).
ClSS’L blg%@%wg] Jye_r%g/%@\néz%{ggﬁggu\)?@b? (909hL) and brine (50 mL),
Pﬂh@smﬂoecsn% anfiydrougl sodiumzslifgte, filtpred agd:concenirateghio give
Fo '
LU‘%S ?%1(1(7 ol Qﬁh? Hée y?rﬁgounla as]a?t oil: MQ%B D EQ%@HH

cis cycl opent am ne [ 0095

corﬁi@!m&d_@héﬂgmm é‘daHmFNzheO@@r*rb manner as for
Int@ dlg’:’lt7§3729 %1 N?yﬁé benzyl - 3- (1

open amne (1.3 g, 4.48 mmol) and
Found C, 7065 H 6.86; N, 12.67

INTERMEDIATE 22

trans-3-(5-Fluoro-1H-indol-3-yl)-cyclopentylamine

[0094] A mixture of trans-benzyl-3-(5-fluoro-1H-indol-3-yl)-cyclopentylamine
(0.45 g, 1.46 mmol), 0.20 g 10% Pd/C, and ammonium formate (1.0 g, 15.9
mmol) in methanol (30 mL) were refluxed under nitrogen for 4 hours. The
reaction mixiure was cooled, filtered through celite, and concentrated. The
residue was diluted with 1 N aqueous NaOH (50 mL) and extracted with ethyl
acetate (3 x 50 mL). The combined organic layers were washed with water (50
mL) and brine (50 mL), then were dried over anhydrous sodium sulfate, filtered,
and concentrated to give 0.28 g (100%) of the title compound as a thick oil: MS
(ESH) m/z219 [M+H]".

Elemental Analysis for: Ci3HisFN2* 0.10 HO

-45 -



amonium formate (1.6 g, 25.3 mmol) to afford 0.8 g
(90% of the desired product as a thick oil which
wa@odosaiz4782d upon standing: MS (ESI) m z201 [ MHPERUS2003/028459

El emental analysis for: C13HI6N2 0.1 H20O Calc'd: C,

77.27; H 8.08; N, 13.86 Found: C, 77.26; H 8.17; N,

13. 73 | NTERVEDI ATE 24 trans-3-(1

H- I ndol - 3-VI) -cvcl opent vl ani ne [0096] This conpound
waalrapar etsarH ihes;dae.aganner as for Internediate

r+ o8, (1 PO BN P i ne (0.8 ¢, 2.8 mml) and

ammnl umforrrate (1.1 g,17.5 mmol) to afford 0.49 ¢

(89% of the desired p ick oil, which

solidified upon standi ng g@%—wz 201 [ MkH] +.

El enental anal ysbiga‘ ||-| In@bﬁ ént |arr£ine77 96; H,

8.05; N, 13.99 ou H, 8. 06; ]]

| NTO49%ED! Ais compauad SVG(SHJFPP%FGFJdU rth%%rnwmafner a3 for Intermediate
- 'Z’Od‘i’knﬁ Eé%éﬁﬁbqpﬁnﬁdﬁl-%@l)nﬁlc[ogg ]amTr'ié $ Q%"’p@%%mol and

prepared in’the sanme ndnnér as | nter medj at
20 amugq)mgmcfogmg’@n@y@ 93-353 fmeb do| afford 0.8 g (90%) of the desired

n:[g)%lidct é&a'tmé@b*l whith l;olﬁﬂﬁéoqﬂﬂﬂtéfémq’el\ASQEél)gm/z o1 {?IVI+H

Igl ve 0.2 g (71 9 he title conmpound as
th@ﬁfﬂ@mtﬁ anﬂiﬁlsﬂﬂﬁfofna@sﬁﬁé'do Q@ he next reaction

Wit @UszvCﬁtek@@NM@édESU m z233 [ MrH +. -46 WD
20047024732 PCT/'US2003/ 028459 | NTERMEDI ATE 26

t r diesnd: G5 7260 081 Tt 1913 1

H i ndol - 3-y1l ) -cycl opentyl am ne [0098] This conpound
was prepared in the same manner as for Internediate
20, using trans-benzyl - NTERMEDIATE P4 - net hyl - 1

H-i ndol - 3-yl | : |
g ve 0.3 g (rooRBRER o) B clldpertyiahini 110, 1

vml[obeewas Thisseanpaunt! hmsnmepanedanttlne) same tnhaounier as for Intermediate
DUk LB, B AR 0 Al Y 8, 2y and
H, afrdniuM, fokthatd3 (Fow)tz.5Gnmol). ibdafitld 0.482) (88%)L bf 6e desired
product as a thick oil, which solidified upon standing: MS (ESI) m/z201 [M+H]".
Elemental analysis for: CisHgN>
Calc’d: C, 77.96; H, 8.05; N, 13.99
Found: C, 77.63; H, 8.06; N, 13.71

INTERMEDIATE 25
cis-3-(5-Fluoro-1-methyl-1H-indol-3-yl)-cyclopentylamine

[0097] This compound was prepared in the same manner as for Intermediate
20, using cis-benzyl-3-(5-fluoro-1-methyl-1H-indol-3-yl)-cyclopentylamine (0.4 g,
1.2 mmol) to give 0.2 g (71%) of the title compound as a thick oil, which was used

in the next reaction without purification: MS (ESI) m/z233 [M+H]".
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| NTERVEDI ATE 27 cis-4-(5-Fluoro-1

H i ndol - 3-y1l ) - cycl ohexyl am ne [0099] This conpound
woer®4peepared in the sane manner as for | nter nRCi/ES103/028459

20, using cis-benzyl-4-(5-fluoro-|

-Hindol -3-yl)-cycl ohexylamne (0.41 g, 1.3 mol) to

give 0.24 g (81 %9 of the desired amne as a white

solid: np 186-188C, MS (ESI) mz 233 [ MtH] +.

El enent al Anal yS| s for: II‘C[IERMEBWI‘E)Z& H20 Calc'd: C

71.83; H, 7.4 . ;

11.80 |

H- i[oged]- 3- T%scctmlusdwswbmrapan[e@lﬂ%e Es“éms rﬁmauadorwa'@rmedlate

ared in the sane manner as I nter ﬂ %
u S,%g u§mgnt§ar1§epwyl &r(5(-fg,qu'q> l]dp%thyl 1H indol-3-yl -cyc opentylamine (0.42

- Hg, ﬁdév)hn*n%l)/{o) %ﬁé/ @'33??7(9‘%75181 e e o%hp@)un@ a@% tl'ﬁHMll) whith was

gi ve 0. desired
solysgd 'nﬁ@emt reagie Wikiigut rfycaﬂ?rkz'% FWW/ZQQ’%I[MT'THM al

An%l&%ﬁt mﬁlé?s%lrﬂd ANDs 35RO Calc'd: C, 71.01;
N 83 oﬁﬁ@ % 51-%29 H 7.58 N, 11.80

; 217@1!@12@07?41/ QA IATHHT/ 1u§§oos/ 028459 EXAMPLE I |

N- fidting) 0376314 H, 7.52; N, 11.67
H-idor - 3-yl') cycl opentyl I'- N-{f (2S) - 8- net hyl - 2, 3-
di hydrof 1, 41di oxi nof 2, 3-f | gui nol i n-2-yl | net hoyI | am ne

[0101] A mixture of tol ywerERMiEBDYATIEBYC acid
8-met hyl -2, 3-di h d [ 3-f]qU|noI|n 2-yl
met hyl ester

T NP4 e B romosa

cocﬂﬁed usis@c tistrenayldt (Grikionas- Fpmpb@-yl)wwollemaaqmﬁeo@ﬁ1 g 1.3

nl o |__ac 3 o
e Bohe il RS R S SRR ol oo
vvatms (Eggnﬁyfgmgmmb ine (50 nm), then were dried over
anhydr ous sodi ym su eF f||t red, and concentrated
to %ﬁ@éﬂ%—@ﬁﬁqpﬁt P8 Quiclz0 Fl ash chromat ogr aphy
on ghibHce®, gelszakf puded, O @)6 g (18% of the
Found: C,71.78; H, 7.62; N, 11.80

INTERMEDIATE 28

trans-4-(5-Fluoro-1H-indol-3-yl)-cyclohexylamine

[0100] This compound was prepared in the same manner as for Intermediate
20, using trans-benzyl-4-(5-fluoro-1-H-indol-3-yl)-cyclohexylamine (0.21 g, 0.65
mmol) to give 0.135 g (89%) of the desired amine as a white solid: mp 205-
208°C; MS (ESI) m/z233 [M+H]".

Elemental Analysis for: CisH{;FNs*0.25 H,O

Calc’'d: C,71.01; H, 7.45; N, 11.83

Found: C, 70.99; H, 7.58; N, 11.80
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desired product as its fumarate salt: MS (ESI) mz 414

[ MtH] +. El enmental Analysis for: C26H27N302 C4H404
w@2adog/oelt73C, 68.04; H, 5.90; N, 7.93 Found: C, PCJT/882003#4)28459

6.07; N, 7.93 EXAMPLE 2 N-f(trans)-3-(1

H i ndol - 3-yl ) cycl opentyl | -N-(f(2S)-8-nethyl -2, 3-

di hydrof 1, 41di oxi nof 2, 3-fl gui nol i -2-yl | nmet hyl } am ne

[0102] This conpound was prepared in a manner simlar .

to Exanple 1, using tol uEXAMPLEI1f oni c acid

8- et hyl - ’ 2ol
met hyl SISk dok3+yhcyelopentyliN-{l(25)-8-me 23y
H-i ndol - 3-ydihydy Bkb“oﬂfﬁﬂhlﬁﬁblﬁﬁz@l]méhﬁfhml) to

give 0.06 g (1 the desired product as Its

fuf@i@tle saltA Nguxtyerggg Apibieng-4- mrpjﬂuracg e?’f‘ﬁ?ﬂﬂyl' -2,3-dihydro-
Angh Mﬁ‘dlé(ﬂd?é 3- f@%ﬁl‘dﬂﬂ Znetﬁgﬂ‘@%r &al g d??cmnﬁﬁ) Qﬂd d‘!; 3-(1H-

und
> Oae PPy Chee TS0 ©56850 . S0TRIRBLIE w&pf@e.rgs magdeated
lu +
- %ﬁ?blac éo (Slg?/ucrfopgﬁtcoPled re C:EIOS Srsnx éjl’e nvev??] p|0L_1r2e’d ér_ﬁo 1 N aqueous
di Hyaidlef(5Q, rAll)damnk |ewtnécﬁet$wmhqe|ﬂ1y|loa¢ehaté (8l B8t ls).} dimeneombined

0 eaginid WL et HAshed Win 3 (o0 iy apd brine (50 mL), then were

netdrigd st anh;(dBoulﬁscgjlurm ilfatep fikgrednand canc@niratefll ta@ive 0.5 g of

LS PV MBRIL ARG eSS R 5% of

s ol desired pruasicisds ltsrfedwaaa’(el shidl8 (ESQI) nVDo Gt LMrdé]F ni t rogen

for,5  houks., After was all owed to stand
at E%QMA%%H?-E% '\E%a(;%ﬂrb was stirred and
heafdddatC, $8©4Q—If5190,3NhZ)9:Bs m)re The sol vent was
evapor at e e ssure. The residue was
pa?Fp ik %97%& &\'eg#?E@(ﬁggand wat er. The organic

| ayer was washed with water tw ce, dried over

magnesi um sul fate and co i n vacuum The
crude residue was col um maphed on silica
gel Wi t hNg(igdrasisemt- mﬂoﬁs%evaaﬂeiwqamwzﬁmmetm+m;e

was dissolved in FtOH and _an _excess of HCI [.Et OH was
added. Fi | t rihydiglLdldional23-flguingliz2-ylimethyltamine

[0102] This compound was prepared in a manner similar to Example 1, using
toluene-4-sulfonic acid 8-methyl-2,3-dihydro-[1,4]dioxino[2,3-flquinolin-2-yl methyl
ester (0.3 g, 0.77 mmol) and trans-3-(1H-indol-3-yl)-cyclopentylamine (0.26 g,
1.30 mmol) to give 0.06 g (18%) of the desired product as its fumarate salt: MS
(ESl) m/z 414 [M+H]".

Elemental Analysis for: CosHz7N3O2 ® C4H4O4
Calc'd: C, 68.04; H, 5.90; N, 7.93

Found: C, 67.76; H, 5.99; N, 8.23
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afforded 0.14 g of the title conpound as a |ight
yellow solid: np > 230 C (dec), M5 (APCl) m z432

w@ kokdpz473El enent al Anal ysis for: PCT/US2003/028459
C26H26FN3Q2. 2HCI . 0. 5H20 Calc'd: C, 60.82; H, 5.69; N,
8.18 Found: C, 60.50; H, 5.76; N, 7.75 [0104] The
di astereoners of a 220 ng sanple of the above conpound
were separated by preparative chiral HPLC (Chiral cel
oD 25 x 2 cm, 20% of 0. 1%XAMELB§I am ne /ethanol in

2, 3- dl hydroauh dﬂ m |6ﬂf18 zl’e-f qmdllmLz-VH&ewlmuhul}am
ne: 0.08 g_eas a col or was di s

Et (#1084 Weaeﬁostﬂfeﬁ*arac@ %@Q’!hl('@ ibé@ﬁdre 16]dz@gno[2 3-flquinolin-
MBL3) m c?t@sl Eét‘\% @14893%5 1% Oﬁ‘ﬁ‘ﬁblé) ‘Hndt % fBJ L3 \‘Iﬁoro 1H-indol-3-yl)-

conmpoun

m 24dopgnipamine (© (ifngnﬂ 8| mmegg)y/gerg qomblned |n 5 mL of DN?SO under
CZ%E;‘%%EW%@%@;@%%&&W&B a@lh%afed é’? 1(§5‘302L?ndeH nltrogen for 5

65.20; H, 5. | somrer
B: hiufs( | Afger iBrrpacdionsvay @jiomed ]_to stand at room temperature overnight it

H 'g&b%o%jlur% 30%1219'%% %Pﬁ]o\gl[ Jg o ?fl'{o%@ mBrdTef ltflé’!solver%t I%Nals}evaporated

ui nol 1 n-
e at we@m@ Rressyre. cHleoresewe wasmavm%bhm@wﬁmc and water.

Pcyhgs%ngg?% ﬂéﬁe‘} Sas Wééfzed-r\ng@ \)4\)%& thc%s Qihlé& Q)vlef‘ rr@g%l%dsulfate

rrc acli
Fi |andaqqng¢ntgpawlrovm@m gTlos otk nesvdue V\@érﬁ%{m@ chromgtographed

V\’h'otnesﬂtb Y&eﬁwt ys gdl 'Eégﬁg %%ﬁ%e(xgl%)Tﬁérzreéaae (A%H}s%olved in

El ene
c %@?ﬂsend i BXEEss nf HEIEOHowRe: added 65 Filigation, of ﬂegprecmltate
H Ianfgﬁc(edwl'c'f:f tﬁogg% t(:BfnPBtﬁaci %i %gsg“g&f@?n%?/héohd Mg > 230 °C (dec),
EJIBWGIKAFPQ')WEI%%I(M@H? 3-flguinoli-2-yllnethyl}am ne

24e SU
(or gL AEISSOR R PE 2061 071 5.
f]@MGrﬁOZB&IHTQGWIN és1t8er (0.40 g, 1.0 nmmol e) and

tr 3RRind: € S6d 5O, % 7s; T, iAol - 3

[0104] The diastereomers of a 220 mg sample of the above compound were
separated by preparative chiral HPLC (Chiralcel OD 25 x 2 cm , 20% of 0.1%
diethylamine /ethanol in hexane)

Isomer_A: N-[(1R*,3S*)-3-(5-fluoro-1H-indol-3-yl)cyclopentyl]-N-{[(25)-8-methyl-
2 3-dihydro[1,4]dioxino[2,3-flquinolin-2-ylimethyl}amine: 0.08 g as a colorless oil.
This was dissolved in EtOH and added to fumaric acid (0.0236 g, 0.203 mmole).
Filiration gave 0.0846 g of the title compound as a white powder: m.p. 232-
233°C, MS (ESI) m/z 432 (M+H)".

Elemental Analysis for: CosHosFN3Oz® C4H4O4 ¢ 0.25 H,O

Calc'd: C, 65.27; H, 5.57; N, 7.61

Found: C, 65.20; H, 5.50; N, 7.56

Isomer B: N-[(1S*,3R*)-3-(5-fluoro-1H-indol-3-yl)cyclopentyl]-N-{[(25)-8-methyl-
2 3-dihydro[1,4]dioxino[2,3-flquinolin-2-ylImethyllamine: 0.0781 g as a colorless
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yl)-cycl opentylamne (0.30 g, 1.4 mmol e) were conbi ned

in 3 nL of DMSO. This solution was stirred at 100C
w@naen24182 r ogen for 18 hours. The reacti on wasPCT/U810831028459

to roomtenperature. The DMSO was evaporated under

reduced pressure. The residue was partitioned between

et hyl acetate and saturated aqueous sodi um carbonate.

The organi ¢ phase was washed twice with water, once

W bl bIHig eyas issthedviar EiOH) aad i adued ubffatmariaretid (0.0223 g, 0.192

" BT SRt aatR A o i e brihoune FEa WHf Fpuoey e
? 2|g4@d'5m]m/|$>t5§9 a%@:amm#}e)ﬁ(ane to give 0.15 g of the
it|le conpou (o) To a solution of this
E@@H—%&"—&é@i@ﬁ%ﬁ#@@% (54*%840399 g, 0.344 mmol e)
InCEtcé&iC %slgoratsga lawe70 1471 g of the title
conpound. as a bl* Jféﬁe powder: dec. > 245C, M
n

( EERMNGH G P3P tal Analysis for:
C26H26FN302. 0. 5 C4H404. 0.75 H2O Calc'd: C, 66.85; H,

5.91; N, 8.35 Found: C, 6 : 5.58; N, 8.02 [0106]
The di astereoners of an 8 R Ie of the above
CONPQUEtakE)-§: 5-ﬂaeﬁf-¢nqﬁdw3 tHy1-2,3-

(Chirafce ) (1 S
38*) 3- (5 f 18]

1! 3-flquinoli hanls i
‘ g@sﬁl’oh&’;d 85' 2R)- -methyl 2,3 dlhydro 1,4]dioxino[2,3-
nof 2 In %y £

qui nol 1 n- am ne:
as f]anlnollm -2-yirnetbyl agler @i@sm wdmmole&tquq Harp- %ﬁﬂw@ -1H-indol-3-

Sod IR R TR PRt bined s e of DO, This
g sblutibie wast btrresbapd 00 Under nitregen dere) 8 dpuss.whing geaction was

sol, é&?Sj g;”?éd}b tenﬂ}%r PO fhd BGgo W8 BYapBratbhi [ rbler reduced

H- |pr@l1$mé3 yTi)ecyeﬂldmewagl Rariionpd Jdsjtweeretiy |acetate and saturated
2 4

ne%qg. %E(gi Jﬂai c%a%%lt@o[ﬁe?bréi@g g’ﬂ\glée% Qllaﬁ %Qgﬁ@gﬂyé Wi water,
f urabe avithchrihe| @lrig0 ey MagnegumMeniiaty) andsoaermdted in vacuum to

F| | tr aér{ n Tl%aéfr%dgrgél% \gasoédé\.ﬂﬁ ch#o%a‘?o&fggfgé;}‘%al lica gel using

rate
EX@WﬂEntEOfI‘{EtO(Aﬂ and Baahel 1.'0(:91‘03 0-15eg hf)/theltltle compound as a yellow

) aPhr T AERIAH A MR Ao, 0 304 mmoe
in EtOH. Filtration gave 0.1471 g of the title compound as a light yellow powder:
dec. > 245°C, MS (ESI) m/z 432 (M+H)".

Elemental Analysis for: CagHzsFN3Oz 0.5 C4H4O4 ¢ 0.75 H20

Calc’d: C, 66.85; H, 5.91; N, 8.35

Found: C, 66.91; H, 5.58; N, 8.02

208

[0106] The diastereomers of an 88 mg sample of the above compound were
separated by preparative chiral HPLC (Chiralcel OD 25 x 2 cm, ethanol).

Isomer A: N-[(1S*,38*)-3-(5-fluoro-1H-indol-3-yl)cyclopentyl]-N-{[(2S8)-8-methy!-
2.3-dihydro[1,4]dioxino[2,3-flquinolin-2-yllmethyllamine: 0.0211 g as an oil. This
was dissolved in EtOH and fumaric acid (0.0061 g, 0.053 mmole) was added.
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[0107] This conpound was prepared in a manner siml ar
to Exanple 1, using toluene-4-sulfonic acid-

wW@200e0w7B82 2, 3- di hydr o-[ 1, 4] di oxi no[ 2, 3-f] qui noPCTIUR2093/028459
met hyl ester (0.42 g, 1.09 mol) -and
3-cis-(5-fluoro-lI -nmethyl-1 Hindol-3-yl)-
cycl opentylamne (0.32 g, 1.4 mmol) to afford 0.16 g
(33% of the desired product as a thick oil which was
c Ofiligationdgdve 0.0¢73 gnafrthd eitls @btmpolx (EBhi}fumiazatdbas a white solid
[ +.. Ele Anal ysis for: C27H28FN302 C4H404
LDt i @E@%ﬂe‘% 5.91; N, 7.25 Found: G,
64Is’ldine|+-|B 5N7[31 R*NBR’@-SQ(S-f [LQ A BHH-irfdrus-3elil aysdlmeewtjems[(m -&xmethyl-

Qve. co wer e
o 2 eydtoD Aprp Biplem i saednaiins 5588 SF g wes
di @Is@MIlvémmEm amﬂiniaricla%mroom JR0.061 MmBlehvas abilidd, Filtration
R*, 3S*) &% u&r Q- 1- net hé'l'(hé’l H-.i_ndol % . .
yl P@\ﬁ |OOCH tg,pf {lﬁe Cogpodn erqrg;rfyr@’af)a_t i?ﬁ,ar\gplte powder: m.p.
1, 4pdioguea@of 2, 3-fl qui nol i -2- yl I nmethyl |l am ne was
char acterized as its hem -fumarate salt, hem -hydrate
(white solid): np 199-200C, M5 (ESI) nm z446 [ M+H| +;
[a]D -24.0 (c 1.0, DVSO Extmnert 3l AnaIyS|s for:
C27H28FN3020 0.50 CAHAO4. G—5TFI2'CTCaI c'd:. C 67.95 H,
6. 3- athyl H-indo eptylld _-8-meth 1-2,3
| somer B: REi ]
-methvl -1 H y y
( 299107 nefl hy|coznpgxudqi mﬁ@rmepared in a manner similar to Example 1, using

B e Ao

as estes (O age sﬂaﬂ)& (mmolb e andl | @ycis-(ppllupoe -eetnylaH- lvsol 3-yl)-

|(5|E ?kgoﬁgfﬁyliﬁﬁ]ey@rgg]q gr‘{ ﬁ@qﬁ%ﬁé&{)g 18: 82(?18%%@ %eglr%%product

H, a5.afthickdjl whlchlaNaS:mmdrted:to 186 furoaratd sat: S (EI‘$I) /3846 [M+H].

ol th I
H- i-no%%l-—@‘%h@yt{—dge Rﬁj{#q}g et Kyl

Ladii’tiry Co64.24;1dj D91 ; N, 725
nof | iGN I hvl }anmi ne [0109] This
égu%dbq\héd'qgf e]o‘rélr;?e’mlh é@é manner simlar to Exanple

1, using

[0108] The diastereomers of a 340 mg sample of the above compound were
separated by preparative chiral HPLC (Chiralcel OD 25 x 2 cm , 0.1%
diethylamine/ethanol).
Isomer A: R; = 9.78 min: N-[(1R*,3S*)-3-(5-fluoro-1-methyl-1H-indol-3-

yl)cyclopentyl]-N-{[(25)-8-methyl-2,3-dihydro[1 .4]dioxino[2,3-flquinoli-2-
ylimethyllamine was characterized as its hemi-fumarate salt, hemi-hydrate (white
solid): mp 199-200°C; MS (ESI) m/z 446 [M+H]"; [o]o -24.0° (¢ 1.0, DMSO)
Elemental Analysis for: Co7HzsFN3O, » 0.50 C4H4O4 ¢ 0.50 H,0

Calc'd: C, 67.95; H, 6.10; N, 8.20

Found: C, 67.61; H, 5.77; N, 7.91

Isomer B: Rr = 11.24 min:  N-[(1S*,3R*)-3-(5-fluoro-1-methyl-1H-indol-3-

yhcyclopentyl]-N-{[(28)-8-methyi-2,3-dihydro[ 1 ,4]dioxino[2,3-flguinoli-2-
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tol uene-4-sul fonic acid
8- net hyl - 2, 3-di hydro-[ 1, 4] di oxi no[ 2, 3-f] qui nol i n-2-yl

woredohpt473ester (0.49 g, 1.27 mmol) and PCT/US2003/028459

trans-3-(5-fluoro-1 -methyl-1 Hindol-3-yl)-

cycl opentylamne (0.41 g, 1.8 mml) to afford 0.26 g

(56% of the desired product as a thick oil which was

converted to the fumarate salt: Ms (ESI) m z446

[Ca|\/Hv|ﬁ|]'rTé| dthvé}:EﬁnﬁH6 l‘-‘ewta§|ohéfmitef&ied estt‘ts fORZ RS B Q@ hit€Adid)4 mp 200-
c' d; N 7.48 F 65. 93;
20150, ViR (281 3572 a B ol )4 e 0 BN G o 1

H-|g] Lt Xha scogh??qﬁépp[\b{f(ZS) 8- net hyl - 2, 3-

X1 NO fIqU|noI|n2vIInetth}amne
'dTR, 566@n'ﬂo'i}ﬁﬂ l\ukfa7s,31brepared in a manner simlar

I u 4-sul f d

Q! go; {10F . 4gne-4-sul foni ¢ aci
8- m%% 8| ﬁy%]frg [1, 4?di oxi no[ 2, 3-f] quinolin-2-ylm
ethyl ester (0.5 g, 1.29 mmol) and cis-4-(5-fluoro-1

Hi ndol - 3-yl ) -cycl ohexyl a g, 1.72 rmol) to
give 0.116 g (20% prodm%m ate salt:

(EM ]gtldnsl-aﬁii-flgo&ﬂ&metmﬂIiﬂngg!-&ghgyggp@mﬂjﬂ i|(23)—8-methyl-
C27H28FN3 03

5.91; N, 758718 '
20q0/| @47%190&6Fh¢d&&603d£@&95&d |Emn®r&lmﬂaran£xarthple 1, using

&ugn%ﬁq@;pm% agld é‘ gn(()althy"lo’ Zyé 21 ﬁ}’&ro (H] Sf((iYoxmol\Eg -flquinolin-2-yi methyl
dl hesterof (0,401 diy,0x1 20T Zndof)| gdn otrars-2(5llioretthmeihgi Hdndol-3-yl)-

E glq]g%‘kﬁﬁpt&lsaﬁr? n@)lo%gg, i"g dﬁﬂg o4afgqﬂfi Ip%ﬁ @gﬂ ftﬁc'e gésnred product
. 8- res dHickilBriithyies ofvbrié @ thel forkPatd sall: s (85l ny2446 fk-+H]".

ethyl ester (Q.5 g, I d
traMMi%h ﬁ'ﬁ&no"mc)ﬁHa&’cycl ohexyl ami ne (0. 4

g, Galéd: O1E4.30;1H) THN,G.49 g (18% product as the
ROV I P
H, 5.74; N, 7.48 Found: C, 66.54; H 5.94; N, 7.91
| EXAMPLE 7
(cis)-N-[4-(5-fluoro-1H-indol-3-yl)cyclohexyl]-N-{[(2S5)-8-methyl-2,3-
dihydro[1.4]dioxino[2,3-flquinolin-2-ylimethyl}amine

[0110] This compound was prepared in a manner similar to Example 1, using
toluene-4-sulfonic acid 8-methyl-2,3-dihydro-[1,4]dioxino[2,3-flquinolin-2-yimethyl
ester (0.5 g, 1.29 mmol) and cis-4-(5-fluoro-1H-indol-3-yl)-cyclohexylamine (0.4 g,
1.72 mmol) to give 0.116 g (20%) product as an oxalate salt: MS (ESI) m/z 446
[M+HT".

Elemental Analysis for: CosHagFN3Oz ® CoHoO4 ¢ 1.5 H0

Calc'd: C, 61.91; H, 5.91; N, 7.47

Found: C, 62.03; H, 5.34; N, 7.10
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EXAMPLE 9 N-f(cis)-3-(5-fluoro-1
H i ndol - 3-yl ) cycl opentyl | - N- et hyl - N-df ( 2S) - 8- net hyl -
WO 30040241921 Of PCT/US2003/028459
1, 41di oxi nof 2, 3-fl qui nol i n-2-vl I met hvl }am ne [0112] To
a suspension of N-[(cis)-3-(5-fluoro-1
H i ndol - 3-yl ) cycl opentyl ] -
{[(2S)-8-net hyl -2, 3-di hydro[ 1, 4] di oxi no[ 2, 3-f] qui nol i n
-2-yl]methyl} fumarate (m_ | somer B, 190 ngy,

0. 347, mmol } -ff?ﬁ?é%eﬁwm 3-

sol ut

triacet oxyhgp ’i |4 ox1(13 wn’blrﬂllz Vl'lﬁ’l'eih [{eigine

resultlng xture vvasswre at anpil ent tenperature
f or[01214l] hotihis.compound wasi pieparad dn i rarHier shviled te Expieele 1, using

uéne 4: fﬂ%cgﬁ&“&l h §'?ﬁjethy?l % Hfﬁ&/&t‘bL @Qfdl&éﬂcﬁ? r\'sqw}ﬂfdhﬁ'—@-ylmethyl

ter stirring

ad@lster mmg, 3.2%0ms)) amhletrar@at:ﬁ-fdw%bl la<dq>l@néhcmlqh¢xylamme (0.4
satur t 4

o R B B0 L e SRR e Al Bk RS (ESl) vz
Thel46c§hﬂbHHed or gani c Iayers were washed with bri ne (40
L) £ D rrous sodi um sul f at e,
fil iethd ?"W 'éjfor'e% &t ed Olgnb\élgcd&o Fl ash
c hrGaiaid:0 Gy 6RY; 11.25. R42‘@, 48 Si 02, 3% MeOH CH2CI 2)
affr_%r q8d01§§ ng(g 0f g4 the desired .product, which

g l?Iumarate salt as a yellow solid:

[al]p -1.90 (c 1.0, I\/EG—I) M5 (ESI) m z445 [M +.
El enental Analysis for: CHYEGPNE@R C4HA04.1.5 H20
OlOC4H802 Calcd C, 6‘3—I3"—F|—604 N, 703

PCT/ USZ O 03/ aé&é ;ﬁ 1 '#Ejiog!a'oﬁig Q lgi § i ﬁl ol Fé—?_&? ]ejtﬁyliaﬁnﬁe

uoro-1 Hi
( 8§b1#2]net hyo a?sﬁspedslbydmfol\l [ cis)dd(Setiiona i B-iBdai3-yl)cyclopentyt]-N-

Tols{ﬁg %%egﬁﬁ%ﬁ p&mygrgﬁd &]ol( nlzn A f]gum& rJ 2-yllmethyl} fumarate

( 8RExgmpRrt BMsorde8H]i m(ﬂrrﬁg 10849- timadXand- a@@-pL (1.41 mmol) of
cycl o- pent al a] napht hl en- 8-yl nethyl ester (0.46 g, 1.2
mm‘pgy\alglemdg oButipn i 2omi gf THF was added sodium triacétoxyborohydride

;’(gbo%”n |1)4‘F}ﬂ?111(9}3e*f‘ﬁé/ |ré’§qtfﬂl§ hitufd was shirréd ;&F‘éhﬁﬁen\t\@érﬁperature

O under nitrogen.
solfot |2érhoms h‘ktame’dtlme, ’anIBQT@I denraldativee dged meorl-49 mmol) and

L PR 2T LA S0 s

aqtm:z&nabeu bourbj clesr bemmiba.wé&eiilohegawm qahaa’ed agueous sodium
bicarbonate solution (40 mL) and extracted with dichloromethane (3 x 25 mL).

The combined organic layers were washed with brine (40 mL), then were dried
over anhydrous sodium sulfate, filtered, and concentrated in vacuo. Flash
chromatography (2 x 20 cm SiO,, 3% MeOH/CH.CI,) afforded 126 mg (82%) of
the desired product, which was converted to its fumarate salt as a yellow solid:
[al]lp -1.9° (¢ 1.0, MeOH); MS (ESI) m/z 445 [M}".

Elemental Analysis for: Co7HogFN3Oz ® C4H.O4® 1..5 H,O ¢ 0.10 C4HsO-

Calc’d: C, 63.13; H, 6.04; N, 7.03

Found: C, 63.41; H, 5.69; N, 6.64

-53-



was washed with brine, dried over magnesium sul fate
and concentrated in vacuo. Flash chromatography on
w@pdosoza7gel (CH2CI 2 then 1% MeOH CH2CI 2) af f or BErUS2003/028459

0.175 g of the title conpound as an off-white solid:

mp. 79-82 C, M5 (ESI) mz 422 (M+H)+. El enental

Anal ysis for: C24H24FN303.0.18CH2CI2 Calc'd: C,

66.50; H 5.62; N, 9.62 Found: C, 66.87; H, 5.79; N,

9.25 EXAMPLE 11 N-f(cis)-3-(5-Fluoro-1

Hi ndol - 3-yl ) cycl opentyl I - f ). 2- et hyl -7, 8-
di hydrof 1, 4l di oxi nof 2, 3- gl—évi&\gé-ggﬂ-gpxazol -8-vl | net hyl }
am neN-[{tihbiB-(5P1U6iet H-inddlip ehtyl]-N-

1.0 &) Bt b5 L HOLAN AR oo ot B 6 i dnnn.
i WL S TS U e RGeSty o s ace
ver eyciopssitalethaphth@ng-yigtethybester (hd@g, i mowie). anphs-g-fluoro-1H-
sol Htd o0, 4\ ] n j f .

ooy RR D 05 Wt Mot 0Rel e i g - o
wasDN®Q undesmittpasst wiissoletiomwasaloeated to apr80Yaundertnifiogen for 5

aquﬁ&gé SA‘?%'r %%lﬂ?%&%Qﬂ%ﬁTpeﬂ?&ePﬂ‘%‘%@a‘&ti&hﬁrﬁ? alffidned between
washed W th brine, dried over nmagnesium sulfate and
coneibyit acetaid and saiviated amlienys sockusndicsgpensity: omeserngraig phase

ety TRShd S B, Mt Shbi G lRRe Bhg Jofcbnyelin vacuo
( ESFDﬂSthbrmogl(aW!ﬁH?Oﬂ. silittas @@h.((aHZ% m%n% MeQH/CH.CI,) afforded
20007 0347 3npelly Gedpp i Sangbie sl g - Ms 1) miz
6. 1422 (W+H)"58 EXAMPLE 12 N-f(cis)-445-fluoro-1

o hEAR e b gl AL et -7 o

1, 3Chieitz 6x86.60; 18, 5B2;6t$h§2 } ami ne [ 0115]

Tol .4 sllEoni '
(SRE@ggﬁ‘é:f §§ 8f7’7ﬂ8§5|§ﬁ§ r'%E-’ 1,6,9-tri oxa- 3-aza-
cycl opent a[ a] napht hl en- 8-yl net hyl ester (0.52 g, 1.39

nmol e) and cis-4-(5-fl uor(iE'XIQMP

H i ndol - 3-yl ) - cycl ohexyl am—n'e—tlﬁgﬁ g, 2.6 mmole) were

conbi né4i(cig)-3t(GB-Riuoed-1H-indol-3-yl)cyclopentyl]-N-{[(85)-2-methyl-7.8-
dihydro[1.4]dioxino[2,3-q][1,3]benzoxazol-8-ylimethyl}lamine
[0114] Toluene-4-sulfonic acid (8R)-2-methyl-7,8-dihydro-1,6,9-trioxa-3-aza-
cyclopenta-ta]naphthylen-s-ylmethyl ester (0.38 g, 1.0 mmole) and 3-(5-Fluoro-

1H-indol-3-yl)-cyclopentylamine (0.50 g, 2.3 mmole) were combined in 8 mL of
DMSO under nitrogen. This solution was heated to 80°C under nitrogen for 5
hours. After cooling to room temperature, the reaction was partitioned between
ethyl acetate and saturated agueous sodium bicarbonate. The organic phase
was washed with brine, dried over magnesium sulfate and concentrated in vacuo.
Flash chromatography on silica gel (CH.Cl, then 1% MeOH/CH,CI,) afforded 0.23
g of the title compound as a white solid: m.p. 79-82 °C; MS (ESI) m/z 422
(M+H)".

Elemental Analysis for: CayH24FN3O3

Calc’d: C, 68.39; H, 5.74; N, 9.97
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anhydrous DMSO under nitrogen. This solution was

heated to 80C under nitrogen for 5 hours. After
w@o@kiozg3t 0 room tenperature, the reacti on wasPCT/US2003/028459

partitioned between ethyl acetate and saturated

aqueous sodi um bi carbonate. The organi c phase was

washed with brine, dried over magnesium sul fate and

concentrated in vacuo. Flash chromatography on silica

gel Fdua2C) @3.62eth, 6.1 PoN, 83/ CH2Cl 2) afforded 0.26 g of

the title conpound as a light yellow solid: mp.

80-82C, M5 (ESI) m z436 (M+H)+. El enental Analysis

for: C25H26FN303 0.16 COHEXAMPHE@BPClI2 Calc'd: C

- C, 68. ? :

»

8.89 BN :
H-i ndol - 3t
r

i ndal Mok 8iRIHA[b -4 11SbeNoRizbl-6
1, A041%ki noFauensr4-guiianiss iagid2(8R)13raetyl-T 8rilineirg-d £1%1rioxe-3-aza-

. - . o _
f_‘l_ Eﬁ%ﬁé@taﬁ]g%@fl%?ﬂ@%}l l\?_%’térg(t).ézugﬁ 039 mmole) and cis-4-(5-fluoro
{[ (Bsjncel-Fwdivytlobexylaming dp 60 19, 2 Glinarelab vere combinrd dn 1A mL of

2- YhERE 1 O iBtion?

A oL, o 48 o 9

tet nikiegety (fﬁruﬁamlffﬁ-.t h&fiet ceglingl o roR® iapetptdigdithen reaction was

”'ﬁ&ﬁﬁcﬁ?&ﬁbﬁt\%? iR aodtepe afl: saturd®d Rlcbus H38ium bicarbonate.

reaction was allowed to stir at anbient tenperature

oveFld grganict pasewass auasheth adthviprine, sied rayee maghesigissulfate and

sodj | ( - %
%dzﬂ%m(%&?( qur\%tcnﬁs) 2Iﬂﬁsl{nc)\r | ne@’ébl‘iﬁ%%‘#hc}éﬂ & @HWEL, then 1%

ace e conbi organi c a@ers wer e
wasMe@H 1D raiffeeded 326 )of ther litleccampaung misdlichit yellowosalies  m.p.
sul §a Ry centrated in vacuo. Flash
chr%%%c%r%%&%élfgvgﬁ%aéﬁnq& lica gel, 3%

i : EhblteFNE)se BflBdsdied A5 ChgCle 70%)  of

met
t hext iyl I 55 WD 2004/ 024732
PCT%%@O%S?%%E%?ng\Im%%%I id, which was converted to
i t sSEdundpCat8.98alt 6.4 I, 889t e powder: np 198- 199C
(dec); M5 (ES) m z446 [M+H +. [a]Jo 5.3 (c 1.0, DWVSO
El emental Analysis for: C27H28FN3020 0.5 C4H404.0.5
H2O Calc'd: C, 67.95; H &XAMMPLE 138. 20 Found: C,

2. 88 7,98 )

2.3-dihydro[1 .4]dioxino[2,3-f]q noIi'-2-vI]methvl}amine

[0116] To a mixture of N-[(1R*,3S8*)-3-(5-fluoro-1H-indol-3-yl)cyclopentyl]-N-
{[(28)-8-methyl-2,3-dihydro[1,4]dioxino[2,3-f]quinolin-2-ylimethyl}amine fumarate
(200 mg, 0.365 mmol) and formaldehyde (37%, 50 uL, 0.67 mmol) in 2:1

tetrahydrofuran/methanol (3 mL) was added sodium triacetoxyborohydride (155
mg, 0.73 mmol). The reaction was allowed to stir at ambient temperature
overnight, then was quenched with saturated aqueous sodium bicarbonate (20
mL) and extracted with ethyl acetate (3 x 20 mL). The combined organic layers
were washed with brine (30 mL), dried over anhydrous sodium sulfate, filtered,
and concentrated in vacuo. Flash chromatography (2 x 20 cm silica gel, 3%
methanol/methylene chloride) afforded 115 mg (70%) of the title compound as a
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wei ght, or chem cal properties, such as chem ca
formul ae, all conbinations and subconbinations of
WO anges173peci fi ¢ enbodi ments therein are i nt enPerUSHOBa28459
i ncluded. [0118] The discl osures of each patent,
pat ent application, and publication cited or
described in this docunent are hereby incorporated
herein by reference, in their entirety. [0119] Those
skiddngidolid Wwiieh aat cohlériegippriedumaenté lBalt aswnwhiugowder: mp 198-

or T B oA 2 468 Nt el éﬁlaﬁﬂg?nat such

Chaﬂ niafn gg?drcﬁzmzs m%@omdﬁ Wig B

ing Trom iTit of the |nvent|on It i s,
the@@ﬁd.r 67r9t5eHd§d0t a82Phe appended clai ms cover all

SUCHL Uiy ¥ssid: HYadgaji 988 as fall within the true
sp|+#l|)'t_and scope’ of fhle i nvention. -56 WD 2004/024732

PCT/ US2003/ 028459 CLAIMS Wat is clainmed is: 1

A
Coni@H;ﬂd %Pht{nﬁ%%%"alje Lrsea\m%u?f& pq”l%fgé ﬁ%@rﬂés Such as molecular

hydwegtrt, Ohah@mceh/mpemea,rmm d@mlﬁﬁ@mla@ Q@mbmaﬁ.@ns and
S ar%‘g) pln%gﬁgs 0 réh% bod@%é?%é tfdreth L2 fitended to be

ano arbon at ons
aniindudedbno- or di - al kyI am no in which each al kyI
.group has 1 to 6 carbon atons, al kanami do of 2 to 6
carbon atons, or al kanesulfonam do of 1 to 6 carbon
at ofod 18JR2 Tihe digdhsummfceacblplasant afatent mpplcagian tangspubii¢ation cited

gr O%J(D%S)CYRE%# W%@rﬂ%ﬂ% %rm Wﬁeglﬁ%m% reference, in

- NHhel Ridiret ;

[0119] Those skilled in the art will appreciate that numerous changes and
modifications can be made to the preferred embodiments of the invention and
that such changes and modifications can be made without departing from the
spirit of the invention. It is, therefore, intended that the appended claims cover all

such equivalent variations as fall within the true spirit and scope of the invention.

-56 -



R3 and R4 are, independently, hydrogen, hal o, am no,

mono- or di- alkylam no in which each al kyl group has
wda 2a0e/06478ar bon atons or al kyl of 1 to 6 car boPCHUSIU83/028459

R5 is hydrogen or alkyl of 1 to 6 carbon atons; R6 is

hydr ogen, halo, trifluoronethyl, pentafluoroethyl,

am no, nono- or di- alkylamno in which each al kyl

group has 1 to 6 carbon atons or alkyl of 1 to 6

carbon atons; R7 is hydrogenCLAIM®, trifl uoronethyl,

pent af | uoroet hyl or alkyl of 1 to 6 carbon atons; Q

is a heteroaryl noiety selected fromthe foll ow ng:

- 57wWiat R08iired4s32 PCT/ US2003/ 028459 8 R RO R8 RO R8

RO RIO/ RIO RRro Z Rl11 Z R11 N 11 R wherein Z is

NR12, S, or 0; R8, R9, R10, and Rl11 are,

i ndepengdaisipound pefopgea.l: hydroxy, hal o, cyano,

car boxam do, carboal koxy of 2 to 6 carbon atons,

trifluoronethyl, alkyl of 1 to 6 carbon atons,

al kanoyl oxy of 2ito 6 carbon atoms, amno, nono- or

di -al kylam no in ach kyl agroup has 1 to 6
carbon atons, aT\kan MMZt (%Hzgnbon atoms, or
al kanesul f onam canbon a?rrrstCl-Hﬁ)g—i@
hydrogen or abkyl /of 1"to 6 carb 0|.|%§norrs; mis 1to
3: nis 1to 2 ahd p isCo3; or pRAarmaceutically
acceptable salts thereof. 2. A gconpound according to

claim1, wherein nis 2 and mis 1 or
phawheiest i cal |y acceptabl e salts thereof.

R' is hydrogen, hydroxy, halo, cyano, carboxamido, carboalkoxy of 2 to 6

carbon atoms, trifluoromethyl, alkyl of 1 to 6 carbon atoms, alkanoyloxy
of 2 to 6 carbon atoms, amino, mono- or di-alkylamino in which each
alkyl group has 1 to 6 carbon atoms, alkanamido of 2 to 6 carbon
atoms, or alkanesulfonamido of 1 to 6 carbon atoms;

R? is hydrogen or alkyl of 1 to 6 carbons;

the group X—Y is -N=C(R)-C(R»)=N-, —-N=C(R%-C(R°)=CH-,
-N=C(R%-N=CH-, -N=C(R%-O-, -NH-C(R°®)=N- or -NH-C(R")=CH-;

R® and R* are, independently, hydrogen, halo, amino, mono- or di-
alkylamino in which each alkyl group has 1 to 6 carbon atoms or alkyl of
1 to 6 carbon atoms;

R® is hydrogen or alkyl of 1 to 6 carbon atoms;

R® is hydrogen, halo, trifluoromethyl, pentafluoroethyl, amino, mono- or di-
alkylamino in which each alkyl group has 1 to 6 carbon atoms or alkyl of
1 to 6 carbon atoms;

R’ is hydrogen, halo, trifluoromethyl, pentafluoroethyl or alkyl of 1 to 6
carbon atoms;

Q is a heteroaryl moiety selected from the following:
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3. A conpound according to claim1l1l or 2, wherein p is
O or pharmaceutically acceptable salts thereof. 4. A

W@ oovpoe1e2 according to any one of clains 1 to BCT/US2003/028459
wherein the group X-Y is -N=C(R3)-C(R5)=CH or
-N=C(R3)-O or pharmaceutically acceptable salts
thereof. 5. A conpound according to any one of clains
1to 4, wherein Qis a heteroaryl noiety of the
formul a -58 WOR2004/ 924732 PCT/ W003/9028459 R$_R9
Rio NR12 R11\or Bhar maceuti cahly &ceptable sBts g?
t hereof. 6:{A rpound accordi n :

Formula la:f R'R2 R11 /1 10 R0 10
| a or a phargecew(ically a?é: t sal't therof AR
conmpound accordi ng'to claintl favi ngi1tFormul a M

OR2ZRI2 1)" ,NNN/ 11 ~0R
wherein Z is NR'?, S, or O;

R%, R’ R, and R" are, independently, hydrogen, hydroxy, halo, cyano,
carboxamido, carboalkoxy of 2 to 6 carbon atoms, trifluoromethyl, alkyl
of 1 to 6 carbon atoms, alkanoyloxy of 2 to 6 carbon atoms, amino,
mono- or di-alkylamino in which each alkyl group has 1 to 6 carbon
atoms, alkanamido of 2 to 6 carbon atoms, or alkanesulfonamido of 1 to
6 carbon atoms;

R'? is hydrogen or alkyl of 1 to 6 carbon atoms;

m is11to 3;

n is11to2;and

p isOto3;

or pharmaceutically acceptable salts thereof.

2. A compound according to claim 1, wherein n is 2 and m is 1 or

pharmaceutically acceptable salts thereof.

3. A compound according to claim 1 or 2, wherein p is 0 or pharmaceutically
acceptable salts thereof.

4. A compound according to any one of claims 1 to 3, wherein the group X-Y
is —N=C(R%-C(R®%=CH- or -N=C(R%-O- or pharmaceutically acceptable salts

thereof.

5. A compound according to any one of claims 1 to 4, wherein Q is a

heteroaryl moiety of the formula
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RO Ib or a pharmaceutically acceptable salt thereof.

8. The conmpound of claim1l which is N[(cis)-3-(1
woRiondoi738- yl ) cycl opentyl ] - N PCT/US2003/028459

{[(2S)-8-nethyl -2, 3-di hydro[ 1, 4] di oxi no[ 2, 3-f] qui nol in

-2-yl]methyl }am ne or a pharmaceutically acceptable

salt thereof. -59 WD 2004/ 024732 PCT/ US2003/ 028459 9.

The conpound of claim1 which is N[(trans)-3-(1

H i ndol - 3-yl ) cycl opentyl ] - R®

N-{[(2S)-8-nethyl -2, 3-di hydro[ Y

in-2-yl]nmethyl }am ne or {}U‘V phar¥eas

salt thereof. 10. The conpptt

yl')cycl opentyl J-N-{[(2S)-3\[e
i no[ 2, 3-f]quinolin-2- yI]mesz fne or a
pharmaceutically acceptable Salt thereof. 11. The

c onpophatneiceclicallyadcapitaddisalts there6fl R, 3S) - 3- (5-fl uoro-1
H i ndol - 3-

yl)cycl opentyl ]-N-{[(2S)-8-nethyl -2, 3-di hydro[ 1, 4] di ox
i nop2, 3Afchayionnd apedtdingltd alinhy Ihpeing Frermula da:
pharmaceutically acceptable salt thereof. 12. The
conpound of cl ai Ml which is N-[(1 S 3R)-g¢{5-fluoro-1
H- i ndol - 3- AN R2 ,

yl)cycl opentyl]-N

phar maceuti cal |
conpound of =i
H i ndol - 3- 5 8

y1)cyel opent yI 1-NR[(29) - 8- net hyl - 2, 3- dithydr 61, 4] di ox
ino[2,3-f]quinolin-2- yl]methyl }agine or a

phar maceutically acceptable salt thereof. 14. The
conpoba pdarpfacelitdally acedpitaiie sajt iefepl. R, 3R) - 3- (5-fl uoro-1
H i ndol - 3-

yl)cyclopentyl]-N-{[(2S)-8-nethyl -2, 3-di hydrof[ 1, 4] di ox
i nof2, 3Afcompioniotl apeding itg aleinin§ INpeing rerroula db:
pharmaceutically agceptable salt thereof. 15. The

conpound of cl ai R i IS [(1 S 3S)-3-(5-fluoro-1
H- i ndol - 3- ettt R

yl ) cycl opentyl] - diNydr o[ 1, 4] di ox
i no[ 2, 3-f] qui noll\l"\n- - b} met hyl } Q i
pharmaceutical ly >é‘<9ept abl e sal . The
conpound of cla@h 1 which is N[(cis)-3 | ygro-1
H-i ndol - 3- ‘ R

yl)cycl opentyl]-N-nethyl - N-{[(2S)-8-net hg®- 2, 3-di hydro
[ 1, 4] di oxi no[ 2, 3-f] qui nol i n-

or a pharmaceutically acceptable salt thereof.
8. The compound of claim 1 which is N-[(cis)-3-(1H-indol-3-yl)cyclopentyl]-N-

{[(2S)-8-methyl-2,3-dihydro[1,4]dioxino[2,3-f|quinolin-2-ylJmethyl}amine
or a pharmaceutically acceptable salt thereof.
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2-yl]lmethyl }am ne or a pharmaceutically acceptable

salt thereof. -60 WO 2004/ 024732 PCT/ US2003/ 028459
waZ0040pg3zonpound of claim1 which is PCT/US2003/028459

N-[(cis)-3-(5-fluoro-1 -nethyl-1 Hindol-3-

yl)cyclopentyl]-N-{[(2S)-8-nethyl -2, 3-di hydro[ 1, 4] di ox

ino[2,3-f]lquinolin-2- yl]nmethyl}am ne or a

pharmaceutically acceptable salt thereof. 18. The

confoundhefcooipaund bf whiiroHl wbichki$ (NE[(RaES3)3-@ H-iBeblk3sgyayelopentyl]-

- meth

3" NNESF et S press ooy e getytening, o
oxi pbgrtmagetifiaplly notaptate sait theeohy | }am ne or a
pharmaceutically acceptable salt thereof. 19. The

conpound of claiml which is N[(1 S, 3R)-3-(5-fluoro-|
meﬂhyl The Hcompolnd of claim 1 which is N-[(cis)-3-(5- quoro1H|ndol 3-

o, MPERSRETAY ISy me il RO L abSo B 4 bbbt

phayliractayitaroiak loy agpbeapiceotienlly akcteptaige aak the?éof. The

conpound of claim1 which is N[(trans)-3-(5-fluoro-|

-met hyl -1 H i ndol -

3- yHii) .cyThepesrhydindNof [ §12H) -18- wrmmyus R [&mmw(@ﬂaorém indol-3-

[ 2, 3-f ' j t h
ohal eionpr - Deis Bmpultd Spt R i Fnavingiin-2-
co_rrplgueftdélgﬁmiob ar emphawhacguticaly Megdptalsip sdlt (rt'efédfuor o-1
H- i1 ndol - 3-
yl')cycl ohexyl ] -N-{[ (2S) - 8- net hyl - 2, 3-di hydr o[ 1, 4] di oxi
no[ 22.3- Thgucempoumd2-of yd:Iéun‘et1hwi/r}|(am|ﬁeNQ(1SE;13R -3- (5-f|uoro -1H-indol-3-

phar fraceutic

ConaRa e SERLRT SR B S e SR pral P el Sl gy

H- i pliméthPlamine or a pharmaceutically acceptable salt thereof.

yl)cycl ohexyl ] -N-{[ (2S) - 8- net hyl - 2, 3-di hydr o[ 1, 4] di oxi

no[ 2, 3-f] qui nolin-2- yl]nethyl}amne or a

phanB.HCé'hél cahbgumbaﬁpbabh e1 sahicht heregirang)3s-(5Hhgoro- 1H indol-3-

(ﬁfmlgx:(ljygf_%g tylf Na @S} 8- met%yl é 3 dlhy[nl ot[{ ﬁpds gxmo é g f]lc:au#ng in- 2-
yl) gymétapigarhivik lor Brohbrideutican abydptdbi8 seit thewkssi] 1, 4] di ox

ino[2,3-9g][1, 3] benzoxazol -8- yl]nmethyl}am ne or a
pharmaceutically acceptable salt thereof. 24. The

(szrrwtbunm‘h@f carhpdundl onhdlgi 1S wWiidH as sN{QR(3R)E3-(B@ord-1H-indol-3-
I N

yl) }S%F@BSW%’\T{N%SNS('@@PY'Z? FeiygrolpalionaddpyingingRox
I nofiBn@hgldrind bb apharaadeiutiSally y¢smabiy shia tehgofor a
pharmaceutical ly acceptable salt thereof. -61 WO

2004/ 024732 PCT/ US2003/ 028459 25. The conpound of

cl aitsn 1Tl edmpsurtt [of Célgim 4 (WhidH uer N- (hSJss)tmi(B fidkoro-1H-indol-3-

ﬁ:)% @’@' %F?é&@—}\b%%ﬁ?%ﬁhﬁ@ngtdp%dmh 4]d(l:}OXI o2 3[f]qu1n]ol?r% g_x |

yllmethyl}amine or a pharmaceutically acceptable salt thereof.
16. The compound of claim 1 which is N-[(cis)-3-(5-fluoro-1H-indol-3-

yl)cyclopentyl]-N-methyl-N-{[(2S)-8-methyl-2,3-dihydro[1,4]dioxino[2,3-f]quinolin-

2-ylimethyl}amine or a pharmaceutically acceptable salt thereof.
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yl ] met hyl } am ne; or a pharmaceutically acceptable salt

thereof. 26. The conmpound of claiml1l which is N[ (1
wWR2003824738- (5-f |l uoro-1 Hi ndol - 3- PCT/US2003/028459

yl)cycl opentyl]-Nnmethyl -N-{[ (2S)-8-nethyl -2, 3-di hydro

[1,4]-dioxino[2,3-f]quinolin- 2-yl]nethyl}amne; or a

phar maceutically acceptable salt thereof. 27. A nethod

of treating a subject suffering froma condition

sel €xt athef conmpoude of exaimoh whiahxis el Y(cispan b dludios bmebdiry)-1H-indol-3-

post.-trau S I oo
aysisoP PRy Beb P8 de ey SHyalt ER3 oliygpuinotin-2-
obsypsétg}ating ut & blrarndiceotichdly acceptalilabalaimereat.y

di sorder, generalized anxiety disorder, obesity,
eating disorders, vasonotor flushing, cocaine and

al codol Thsl dcbmpdmmi ofataimsieatuieth isdy-$f RBES)+ B (B-flucteramethylnidi-indol-

sau @ boharer Bl N HETRer A GE R L en e Skl &1

a cynmsthyithnaise of aiphaehdceutioayly adbeepdble balt therect. t o 26.
28. The nethod of claim27, wherein the condition is
depression. 29. The nethod of claim27, wherein the

congi.t i The bompelrecaiethirrionmithes 4@ SBR)e3 (Bsilriro-ngnethyl-1H-indol-

obs ve co di s

qerey PR R B13S By e BRRE g a2 gpipoiin-2-
di sgifrk&hyl}adtine Ar fhaammeeutidalialbcespiatns salt thereot.onpri si ng
an effective amobunt of conmpound as clainmed in any one
of clains 1 to 26 and a pharmaceutically acceptable

carpo.er Thé cempomiceot clalan'H whichoigI{(freing) 3- (5-fiored - rhdéthﬂnu-l indol-

e A R N ke S s

26 {iiméthglaniin€ pak dhavmcelticallpedeaaana talt hierddie
treatnment of depression, anxiety, panic disorder,

post-traumatic stress disorder, prenenstrual dysphoric
di sp{.demhe cérapmoeow/&aﬂﬂ:%ﬁ REiohUS2 0 8B &84 ffluoro-1H-indol-3-

atteptio It disord GO | sive

i soverERRoR S ety RS RGER 4l gerignB s Jaiionin2-
anxylﬁﬁé&hﬁ}éiﬁ!hg oF a pﬁb@ﬁademcemﬁtabeﬂot@blé 84ld8ieseof vasonot or
flushing, cocaine and al cohol di ction, and sexual

dysfunction. 33. Use according to claim32, wherein

t h92230n¢hé| scsmp@ur@eweaﬁmm whichUse m(@@h |-4195-ﬂl§bro-1H indol-3-
claim in the condition is gect fEromt
gr omlb:yclohexyl] N {[(28) -8-methyl-2,3-dihydro[1 4? ioxino[2,3-flquinolin-2-

yllmethyl}lamine or a pharmaceutically acceptable salt thereof.

23. The compound of claim 1 which is N-[(trans)-3-(5-Fluoro-1H-indol-3-
yl)eyclopentyl]-N-{[(8S)-2-methyl-7,8-dihydro[1,4]dioxino[2,3-g][1,3]benzoxazol-8-
yllmethyl}amine or a pharmaceutically acceptable salt thereof.

24. The compound of claim 1 which is N-[(cis)-3-(5-Fluoro-1H-indol-3-

yl)cyclopentyl]-N-{[(8S)-2-methyl-7,8-dihydro[1,4]dioxino[2,3-g][1,3]benzoxazol-8-
yllmethyl}amine or a pharmaceutically acceptable salt thereof.
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consi sting of obsessive conpul sive disorder, panic
di sorder, generalized anxiety disorder, and soci al
W@roodoe4732di sorder. -63 PCT/US2003/028459

25. The compound of claim 1 which is N-[(cis)-4-(5-fluoro-1H-indol-3-
yl)cyclohexyl]-N-{[(8S)-2-methyl-7,8-dihydro[1,4]dioxino[2,3-g][1,3]benzoxazol-8-
yllmethyl}lamine; or a pharmaceutically acceptable salt thereof.

26. The compound of claim 1 which is N-[(1R*,35*)-3-(5-fluoro-1H-indol-3-
yl)cyclopentyl]-N-methyl-N-{[(2S)-8-methyl-2,3-dihydro[1,4]-dioxino[2,3-flquinolin-
2-yllmethyl}amine; or a pharmaceutically acceptable salt thereof.

27. A method of treating a subject suffering from a condition selected from
depression, anxiety, panic disorder, post-traumatic stress disorder, premenstrual
dysphoric disorder, attention deficit disorder, obsessive compulsive disorder,
social anxiety disorder, generalized anxiety disorder, obesity, eating disorders,
vasomotor flushing, cocaine and alcohol addiction, and sexual dysfunction,
comprising the step of providing to the subject suffering from said condition, a
therapeutically effective amount of a compound as claimed in any one of claims
1 {0 26.

28. The method of claim 27, wherein the condition is depression.

29. The method of claim 27, wherein the condition is selected from the group
consisting of obsessive compulsive disorder, panic attacks, generalized anxiety

disorder, and social anxiety disorder.

30. A pharmaceutical composition, comprising an effective amount of
compound as claimed in any one of claims 1 to 26 and a pharmaceutically

acceptable carrier or excipient.

31. A compound as claimed in any one of claims 1 to 26 for use as a

medicament.
32. Use of a compound as claimed in any one of claims 1 to 26 in the
preparation of a medicament for the treatment of depression, anxiety, panic

disorder, post-traumatic stress disorder, premenstrual dysphoric disorder,
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attention deficit disorder, obsessive compulsive disorder, social anxiety disorder,
generalized anxiety disorder, obesity, eating disorders, vasomotor flushing,

cocaine and alcohol addiction, and sexual dysfunction.
33. Use according to claim 32, wherein the condition is depression.
34. Use according to claim 32, wherein the condition is selected from the group

consisting of obsessive compulsive disorder, panic disorder, generalized anxiety

disorder, and social anxiety disorder.
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