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SEROTONIN 5 FI ELD OF THE | NVENTI ON [ 0001] The present
invention relates to conpounds, conpositions, nethods
for the treatnent of various disorders, and the use

of Ihey N‘TFIPSH%%T*I?UWTﬁMHYﬁﬁ@i%QUINOLINES AND USE
Pantig Ur TOBLBIES RiUp Xi’{ﬁtﬁm I‘ﬁR?NE DOPAMINE
conpounds,” conposi tlons (ggp ereln t he
conpounds are novel 4- su ut ed
tetrahydroisoquinolines derlvatlves. BACKGROUND OF THE

I NVENTI ON [ 0002] Ser ot oni n, dopam ne and
nor epi nephrine are known to be inportant 15 chem ca

nmessengers participating in the transm ssion of nerve
i npul ses in the braiﬂﬁ’lﬁ&'&&i&%ﬂ@ﬂare | i ber at ed
at specific sites on pre- synaptic cells and received,
npl et , L
eoé?on poﬁfé él%n ap S’gﬁtce I's té#ﬁ %%ﬁé%@ﬁ?os%ﬁgﬁg’ré éthods for
t ﬁ[eﬂt&’hﬁheﬁi dﬁ/aﬁmhs&bsﬂrd&m ad thy usepifakecimpamillh @ combination
pre synaptic_cells. Drugs capabl e of bl ockin
hergind Btpé%iﬁ‘%f %ﬁ?@ﬁ@tﬁve@ﬁ% gilatgs tor el éo@ﬁg‘n‘ﬁdéaaqo%mons
mﬁﬁ& ﬁ%@fﬁfﬁ wiardif & ﬁi\ﬂﬁ & fe Waed ul HeHylaéulb%’th%H' ng
di sorders assocl at eg decr easeop level s of these
c herdhydtoisvgemetigey&riviioresexanpl e, dul oxeti ne and
fl uoxetine which are known serotonin reuptake
i nhi bitors have been found to be useful in the
treatnent of deBA@é@R@UNb@FmH@mVENTmN
obsessi ve- conpul STve di sease (Wng, et al. U.S
Patent No. 5,532,244). Also, M|dt, et a
PAOXR] No. Scraipmimdopanging andaeEpERhTipeargknoEn abtpfdmpﬁaant
Pl RhALE-Mh b Blrfelp it b8 BRI b HERE R the brain.
amihessr massphgdraaieritbemetd at tspanifi@sichs on padysgeaptic Eelise:«nhdmepelved to
et al S. Paten lg 136, 80; also di scl os 1
syﬁ@fﬁ%qt%ﬁmfﬁ%gﬁh? Hapie, aEineoilis it epPasteynaptic cells. Their
| bt §ed t%lﬁ&@@t)? nié%%l—ﬂsm'o? bE/ ruEl%ké Mo @?ﬁoﬁr@fﬁzﬁéfﬁc CAlls.

a patient. Furthernhore, Norden
5 D8gs depabldios blasking thtprecyeaptbsaeal cuptahe of eigheg©f dpsgﬂ@mlcal

inhibitors in treatin .c'atrlc torrsc n
ot p o ST 16 SRR ad AR i eeased
ORIt théde cRBRI@Ymedehors. FRG &iampRy, dlloxetidd dad fR@kaﬁIe which
No. 4,902,710, discloses the use of serotonin and

neregiovaptarotaainrperite inhibitprsthave been fpnd tioley wsfid gpthe treatment
P%P %re&?osr{ %ﬁgsjrt%f d%bsesswe-compulswe disease (Wong, et al., U.S. Patent

No. 5,532,244). Also, Moldt, et al., U.S. Patent No. 5,444,070, discloses the use of

dopamine reuptake inhibitors in the treatment of depression, Parkinsonism, drug
addiction and/or abuse, cocaine and/or amphetamine addiction and/or abuse.
Freedman, et al., U.S. Patent No. 6,136,803 also discloses synaptic norepinephrine or
serotonin uptake inhibitors which are useful in treating depression in a patient.
Furthermore, Norden, U.S. Patent No. 5,789,449 discloses the use of serotonin re-
uptake inhibitors in treating psychiatric symptoms consisting of anger, rejection
sensitivity, and lack of mental or physical energy. Also, Foster, et al., U.S. Patent No.
4,902,710, discloses the use of serotonin and norepinephrine uptake inhibitors in



suppressing the desire of humans to snoke or consune
al cohol. Thus, there continues to renain a need to

walewelspPsnovel conmpounds whi ch bl ock reuptake PET/US2005/042110

10

15

20

25

30

nor ephi nephri ne, dopanmi ne & serotonin. [0003]

Conpounds whi ch inhibit the reuptake of serotonin or

nor ephi nephrine, 5 have al so been used in conbination

t Eﬁ%{éﬁ&ﬁn FRg d&x2¥PhEmaid Btsnoklor 8dnsume.aRohBR EriHs, thi¥e-continues
6, 1,26% di scl oses the use of selective serotonin

r euetmkea hedl tbidewslep oovel comppimids eyitichi bleclupsugtedse of
inhibjtors, in conmbinatign with neurokinin-1 receptor
aﬂ?rﬁai@ﬂ%lfm?eoiioﬁ%%? ?rr@r(gff’?lé‘nt ion deficit disorder in

ajgyasl ent. ¢ d&soh iHRiBaIMGhSake bF RrotBRin®nofBhinephrine,
4,843,071 discloses the use of a 10 norepi nephrine

r bavgutletkleeennisedintaombaredioa thererspi Ifns sianple, plate gt dol-$.Patent

t r t of besi ty, . drug ahuse, |

ST B R AR e BB e S GRS
!\lﬁogegh%au%%ptﬂdesﬂieﬁ@@, inhenibsetieh wiriutokiningleegipadse
inhibitors in conbination with a serotonin 1A

r enteget fantreajingiatientiangdaiic disesder ttha Palieity abi ity of

S t.onin, ' ' ' [ i

18 @B05) " vRE0TPRARAHE T SRR R 071 WSl oREAh s ofa
anerepiiephiind feluptakedoliiRosandsa naéAnahiiar predrsbyinsthe treatment of
nunber of side effects believed t bﬁ due t he

c SREHINGRE ablsea B PATEQJCRSY 18 @PaRETty EPYIGMOESR Wens &f - U-S. Patent
N g ali i itof4@IMBIBinatidn with
R i T G L A e D

i 8 sedosunin éAcgerpie dntagonis te meteagpetho hvaithbility of perdidein,
fron1hanggrin $erfornaqgebat school, and at work, 20
ABRESPIEPATRg ?jﬁ OPERIC P P et or for the subsequent

deyRIspPMeNnt T N bRiof a ViSR! HBES0l0beRI 856 pSRhiab Wit lers is
di sorder and drug abuse. Since current treatnent

r ehdraetsrizasui 3 vurplsy o sisleieffigrts Relicved i fivgte the compounds’

SRR BBl R SRLS A ol R ADHD r

t kesgplesisa digask dftyctiig el ofl sehgolatgeahildsnpindds ulys recognized in
whi ch treats ADHD and does not have resistance, or side

e PPEERtags ohds « Aide Fom BYNPTHI PEHOTRFRGSIAL AThpsl @nd phgork,
cur Lis 9sH fﬁ%ﬁ dRBhiERElopRfent ¥ aki
i%ﬂ%@gésgsﬁgﬁg%? 0 :%?QEQgF%gﬁ?Efﬁthese Pﬁcfﬁde ety
adisoederg depressiom icanduntl dispidet and/drfig ebiiseg Sindeicysrentgeeatment

wel I. as increased bl god pressure eart rat . 0

e R S R aﬁﬁﬂ%@}?ﬁ: el oF patients (30%)
NGFMRKiStafY Bl Bifful ARV sV@hnot'¥elehité MBRRidéAIRcR| Gere iBasedd for a new
high selectivity for the dopam ne transporter protein

ovlerg atrassof dpigs ey inertsADER Aubdes @t havstresisfance or side cffect

(DAT//NET Jii,tatio of Q. 1), ich
et 4oghfin st itaie el S ek Pt for fhgreatment
day AHDOoRKLEER ] Rifice aEside EHes; thidde irhaderinbret©s ifsomnia and

remain_a need to devel op novel conpounds which bl ock
r ditigryafieelings, fies apwelh epincressed blaehpressyee anthpagidatsisesandary to

\ggﬁe?atﬁ%%%@f #A@& i}%ﬁf}ﬁﬁéticvﬂeWon %&é'téh?: Hé@ze%@x? %Qﬁﬁgﬁ&idate also
has a high selectivity for the dopamine transporter protein over the norepinephrine
transporter protein (DAT/NET Ki ratio of 0.1), which can lead to addiction liability
and requires multiple doses per day for optimal efficacy. Thus, there continues to
remain a need to develop novel compounds which block reuptake of norephinephrine,

dopamine, and serotonin with particular selectivity ratios.



3 [0006] U.S. Patent No. 3,947,456, discloses
t et rahydr oi soqui nol i nes which are said to have

waiRiobiosisas anti - depressants. U. S. Patent No. PCT/US2005/042110
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3,666, 763, describes the use of phenyl

t et rahydr oi soqui nol i ne derivatives as anti depressants

and anti hypotensives. Canadi an Patent Application No.
2,[0d06)114, dissohRaENot04185%, @fscRB& Whrat®ydroisoquinolines which are
t etrahydroi soqui nol i ne derivatives as anti depressants;
noriddo daye Wdiy ps igddemessents. Br%e Patgop Aloedu00§,763, describes the use

nonsel ecti v s. t 0 .not. epi. nephrine, [ ot oni . .
aep R R B E AR s Rt D hgpgensives
, CHnS&iaR PeRnt Agplitato®Noph eyl 14, elidcblipditeiseatplirayi ne

derivatives as_anti-HV agents. PCT |nternational .
Asprdhydroiquineling dgsasyess angifepsrpssarls; mpgoydedeseribed therein are

p i ' [.ne. der bV I

" ABpend GhOROKAA RO HOARDIEC LR BT ARl tREIE UK

p aben@hppli B9 A N6 8.6 1 (Hi66 G ldisiesest the ustse phehylftbieahytiroisoquinoline
t et rahydr oi soqui nol i ne derivatives as anti cal(}ce\&,
agﬂ@ﬁygt_lveg\ggzp;tggljfg@ggqltg.oPca"é[gt@maﬁggalﬁpphcatlon 0. W0O98/40358

p T 1 i e
A T S e AD
wittdatrent o6 diabrdessd gliRloenyletabolbspathetyd W097/36876 discloses the use

tetrahydroi soqui nol.ines are al so described i

GRS A Spispruinafe Ay as 450 Caps b W@Y7/23458 also
[ QRO beNFRESNSLPRII A W B hdrbRoguifio PRA Y NN DSt dpddrafkands
tetrahydroi soqui noline derivative is known to inhibit

t hseful thr saaditionst askeciged vothaeimeaaldass. dtheayl-substituted

0 SR e SRR W O BP0
Ngspohenggne(r) results in fatal inmmune henol ytic
anem a. Thus, 20 there continues to renmain a need to

dd0@Bp novBpPmesmsBERIhigh i phenat-spistipted tetraleiraigequinoline
Rba&r%ﬁ%/&lﬁ?e is RhHDH gbr ﬁ’%"ﬂ% L fn@lﬁgrfa[l IpERE IO?H?]?BE%YEE Bnd other

ensi ne(r) currently” presc
psytehsltinines and Bas §ho@@]Jinidakefficayeior ADIBNHowrver, long term

di scl.oses. nov aryl .a hef eroaryl substituted )

¢ GRS GRS QR &l f?@_ﬁl%ﬁﬁ%ﬁ?m_@mm@a- Thus,
bl{RGE chftiRIc itfreiair’2 n&QT BRIBVAEP RG] GomBORRIFWHch Béat ADHD but
serotonin, and are useful as alternatives to

matormyot phrenthd atreus aidle affeotarasiosiatddosith Mol fensine® or theecurrently
treatngqi of v§ri§%§ di sorders. [0009] The present

i RIEYHar psrygg%s W ered that the clai med conpounds
We68]0b! ockThepreterk envehtin®HieEbic’ @phEl drl and e, subsituted

serotonin wth particular selectivity ratios, efg.
bértmahydenisoggioline lgdvatives eamepoyaiephisbineskisuptake o

tr : Nt ' ter
b T N R TR

( I moetylpKénidge, aNEknbwampschostiAdl aate finSdRiratmeht ofsarious disorders.
postul ated that the, conpounds_ woul d_ therefor,

eflPRli ve adhapreppyierioat MeRdisPyred Bt e imed Py ds
| ahEh blfy%k P%u‘ﬂ*? k&% note hﬂl@%ﬁrin%ué@ﬂamlﬁ@, 8d Qbrofdath with particular
conpounds o I's I nvention afre

selectivity ratios, e.g., being more selective for the norepinephrine transporter (NET)

protein than dopamine transporter (DAT) protein or serotonin transporter (SERT)
protein (lower Ki for NET than for DAT and SERT). It is postulated that the
compounds would therefore be effective as an ADHD treatment with reduced

addictive liability profiles. In particular, some of the compounds of this invention are



WD 2006/ 057950 PCT/ US2005/ 042110 4 surprisingly and
particularly selective for NET over the SERT protein,
wo bws/0509s® af f or di ng conmpounds wi t hout the knPeWrUSi008042110
effect profiles of the selective serotonin reuptake
inhibitor (SSRI) class of conmpounds. 5 SUMVARY OF THE
INVENTION [ 00101 The present invention relates to a
?fg dni§Ak ghrfy Sl RBIIRE NEST 664Gk SERPHJE8, BLOHRo
ers consi sting of cognition inpairnent,
geﬁﬁerchhg geupamds withouttthe knaber sidaeffee rsofrlesef the sdeatize serotonin
soc Q <SLopl.e phobi as, pre-nmenstrual dysphoric
dF Ehg%@ﬂﬁskiﬁﬁﬁﬁﬁgcﬂﬁg% r, major depressive
dlsorder eating disorders, obesity, 10 anorexia
nervosa, bulima nervosa, blnge eatlng dlsorder
5 substance abuse diSIGYIBEARY OFRGHEJNVEN] Nenci es,
ni coti ne addi ction, cocaine addlctlon alcoho
i on, n .
S 2" BB RS RO L DO, ARG gprder st

p lfﬁﬁ@t}fé)gﬂ@lfplffﬁhsdﬂ@ér@ obefxsiig o sygﬁtl@i InhSairByenR tpenid@alized anxiety
anger, rejection_sensitivit movenent _ di sorders,
e ¥iS0Rgsr asteciiiesssdipRIF e sociat pBobip stimgls Phobiasire-gaensiggal dysphoric

S 36%? , oc&’f_’a.rh&étg 'dYs%r(?éf SﬂﬁH BEFd gessﬁje%&r&é?l @ahﬁg d%@}dep@ obesity,

di sorder, night 2ating syndro stress urina
10 | naorkiatenosa, bnﬂ1gr1anmpsanb1mge patliig disqdemn suhétaabfealjuse disorders,

A d fati . .
SyhEm E?ﬁ{agéll’?é‘iﬁﬂﬁ %g?t%ﬁ&@fha (Ongs0EHRE i gtgq'ngela?la%l%aﬁwﬂon
anghphEBhend d&%ﬁﬁcﬁescﬂmﬁaﬁmgm'e nﬂéﬁ'rdﬂ%%eneratlve diseases, late

adm ni steri ng to a patl ent In need of such tr eat nent
a lttealmhpsasyndmwiniey nafchlepsyi, peychinbtie symptoans @me@mtl@lﬁ sen51t1v1ty,

LR NG TSR S RO B8R e o

15 Caslapr dtianewe Siegp ad1edd Sating dlibrﬂéﬁn@hﬁéatﬁg syndrome stress urlnary
onfiguration; R is Cl1-C6 alk C2-C6 al kenyl, C2-C6
aﬂwng

nenceanEEAIRg, dICHEIDRYIC RSN, almlc nsuf@yéthbaﬁhwméﬂl RiA |
o0 g@%rlg{nu één}{r(gﬁlc e g‘ﬁ@tsgll?(ﬂgﬂnlt:,yse%ﬂﬁﬁygfuﬂgﬁ&, \fﬂ‘e&ﬂ]atl}re %ﬁc&latlon, and

male impotence. This method involves administering to a patient in need of such

treatment a therapeutically effective amount of a compound of formula (IA-IF):



I ndependent|y sel ected at each occurrence thereof from
Cl-C3 al kyl, hal ogen, aryl, - CN, -OR9 and NROR10; R2

WO 20061057836 C6 al kyl , C2-C6 al kenyl, C2-C6 al kyngdT/UEB0LB42110
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cycl oal kyl, C4-C7 cycloal k¥l al kyl or Cl-C6 hal oal kyl ;
10 R3 is H, halogen, -OR', S(O,,R12 S(O nNR11R12 -CN,
-C(OR 2 C(ONRL1R12, Ci1-C6 al kyl, C2-C6 al kenyl,
C2-C6 al kynyl, C3-C6 cycl oal kyl, .r/

cycl oal kyl al kyl, -Q(phenyl) or - O benzyl), wherein
each of -(Xphenyl) and -Qbenzyl} is optionally
substituted from1 to 3 ti'he P substi t uent

sel ected independently at eac rence ther eof
from hal ogen, cyano, O -C4 al k) C4 15 hal oal kyl
or C-C4 al koxy, or wherein R3 C1- C6 al kyl, C2-C6
al kenyl, C2-C6 al kynyl, C3-C6 cyyl oal kyl or C4-C7
cycl oal kyl al kyl group, then said gr oups is optionally
substituted with from1l to 3 subs' rlents sel ected

I ndependently at each kereof fromC, -C3
al kyl , hal ogen, aryl, OHo and {NROR10; provi ded
that for compounds of R3lis Cl1-C6 al kyl,
C2-C6 al kenyl, 20 EIZ s cycl oal kyl or
C4- C7 cycl oal kyl al kyl , eac of which i sRbptionally WO
2006/ 057950 PCT/ US2005/ 042310 6 $ubstituted with from
1 to 3 substituents sel ect®d i ndependently at each
occurrence thereof fromC -C3 al kyl, hal ogen, aryl,
-CN, -OR9 and - NROR1O; provi qulé hat for conmpounds of
formula IB, R3 is -Q(phenyl) benzyl), - OC(O R13
or -S(OnR12, each of -Q(phenyl) and -Q(benzyl) is
optionally substituted 5 from1 to 3 tinmes with a
substituent selected independently at each occurrence
t s from hal ogen, cyano, C-C4 alkyl, C1-C4

ha |( g al %gzcarg@( %’ﬂ%ﬁ%ﬁ%é\? ﬁ”‘t&% 3 (g'lszwﬁ%%%g"m 1R12,

- lem jis Ci-Callai k§4-Cs mer@fs, @& @emwnylms-cacsa:ﬂwkm lor Ca-C;

ky] Cr | K
OI,cyc]@. hﬂ)f?)eaglg\ﬁgwgch C na y S\gs £ Wi//‘fvbth éﬁ@g sy t1t2tents
(X&(féf%ﬂde)lﬂy Selefbd Qf"@dch chﬁh‘}%ﬁ&é it ﬁfoﬁP@] -&; by B htalo§§§ aryl, -

su stltuept sel ected 1 ndependently at "each
ocféiﬂl,r-ﬁ)@ﬁ@edt—WBoot from hal ogen, cyano, Cl-C4 alkyl,

G i PEY Bl b Yt

C)é%l@@l'k!ﬂ&ilky@br @@ﬁammg,pal kyl al kyl group, then sal d
group is ﬁtlonally substituted with from1l to

subst i tRJéfh halepes @8 brﬁ{@h&}deﬁf@)yNBt ReachkN, 1@(0)R12

0] ) -
B S T M N e
f ijaluhlayllam'.yl R@@l&n%-o@%@iehﬁl) wltréih eadhkanPlphe@dl) @God
nyl, C3-C6 C){cl oal k¥ ,.or CA4-C7 cycl oal kyl al k%/
Q%beépylml Qpiiopally substituted from 1 to 3 times with a su Stifuent selected
independently at each occurrence thereof from halogen, cyano, C;-Cy4 alkyl, Ci-Cy

haloalkyl, or C;-C4 alkoxy, or wherein R? is a C;-Cg alkyl, C,-Cs alkenyl, C5-C

alkynyl, Cs5-Cg cycloalkyl or C4-C; cycloalkylalkyl group, then said group is
optionally substituted with from 1 to 3 substituents selected independently at each
occurrence thereof from C;-Cs alkyl, halogen, aryl, -CN, -OR’ and -NR°R'?;
provided that for compounds of formula IA, R? is C;-Cg alkyl, C,-Cg alkenyl,
C,-Cg alkynyl, C3-Cg cycloalkyl or C4-C; cycloalkylalkyl, each of which is optionally



optionally substituted with from1l to 3 substituents
sel ected i ndependently at each occurrence thereof

wo e@a0®sC3 al kyl , hal ogen, aryl, -CN, -OR9 anpCT/US2005/042110
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-NROR10O, or R5 and 20 R6 or R6 and R7 may be
-0 C(R12) 2-0-; provided that for conpounds of fornula
ID R4 is -Q(phenyl), -Q(benzyl), - OC(O R13, -NR11R12

bsﬁﬁ@c?@i‘tﬁ ¢y 9lun: %ﬁgﬁ%i&te@ Rehep A RENF )ﬂ dachDccurrence

Optlo tltute to tines with a
smlm«toftftmmfll—falaﬁqﬂ dr&lqgad,wg]ndéNt QR ndeN®ARS¢cur r ence

h f f
hat oal Ry B e OERTesha R E ReTeiPhepTp-Olbenzy) -
@H”(@éﬁd’%ﬂﬁ (PER™, Qafch bheofRERH) Q&i J(ﬁ‘beﬂz@l) ib %glrﬁlly kEbstituted
and 1

are each independent!y H
- $0B) hR1L2 fimeEMith- GubjtRuSyt selapted m@pendenj(lmﬂmll Re¢ourrence thereof

o 1%1&% 1 g P0G BRI O LG ol ky!
CA- QF iewmchas &VL@RN?AS((C):Z\!IE? egﬂ)gﬁdm‘éf c@@ Bﬁo)FRB

and R7 |s . Cl;
CEONB & aaNR)R B1C I, Gy E bRy G-y PGBy Gofatloally

S5 AR PP B B S e B -

t leabeok1)fis opiidabllC3uttikytéd frm POOBiMEYRER a substituent selected
PCT/ US2005/ 042110 7 hal ogen,_ ary]| %n
- rpRemlendly aRgachpgcuRenE? tmee%ﬁr&rrréﬁlﬂwb%yan@% 4 8)l, C1-Ca

0 L

on BB he B cepMloa' R SHERAN R £ CRAITHL T 3 AL RLCs
anatkyRel, &E&Zsecazc]malklyﬂap@ﬁde oydlgalk DalRy RN - tﬁen $alrd group is

f |O§Egllél?,n %%H %}t&t@: i qr%:lacg 3IrsI1:I§§tbrg%s ﬁlée}/ &e\g}ndepengenﬁsy at each
' %@&&%@@ﬂi&%f@%&@cﬁ% ARy CHRIRER; 1 LON CORFOHAASTRER 1;

the formulae |E, but only where g fluoro, chloro

or met Ipyd)wd@Btha’sfoHcommng@ of &m@w IGR [Ll)‘-’r ovCd @H{y{ KatCs alkenyl,

f | a

PRI L e e A 2
hajpeishdityl subtituicd w1ﬁi fiksns M ab Bﬁubst@e@s&@bﬁd&ﬂﬂ@dnderﬁ@#@@ach
cycl oal kyl al kyl , phenyl or benz wher9 S
piesAyrenep theapAyf onp &1 é@l@h&ﬁ%@@%k SNt SR tag R Ro» @ R and

tlﬁm&ﬁmahﬁ Rar?z%hﬁ]ld égﬁm}zr@el ected i ndependently at

each occurre ere orh hal ogen, ,cyano, a-ca4
al kyl , prdGdé&dlithedfon abropduayls of fratniDla XD Rillik 6xphemyl), RO(kenzyl), -

B PRS0 IS B L ESASR B 54 by

Pi BB RFd Erond N EBE.‘& Mepmra%bﬁﬁueﬂfgélg&% ind8p&idently at each
occurrence thereof from halogen, cyano, C;-C4 alkyl, C;-C4 haloalkyl, or C;-Cy4
alkoxy;

R, R® and R’ in compounds of each of the formulae IA, IB, IC, ID, IE and IF
are each independently H, halogen, -OR!", -S(0),R", -CN, -C(OR", -N NR"R®, -
C(O)NR!'R™, -NR''C(O)R'?, -NR''C(0),R "2, -NR'C(O)NR*R ", C;-C; alkyl, C2-Cs
alkenyl, C,-Cs alkynyl, C3-Cs cycloalkyl or C4-C; cycloalkylalkyl, wherein each of
R5, R® and R” is a C;-Cg alkyl, C,-Cs alkenyl, C,-Cg alkynyl, C3-Cs cycloalkyl or Cy4-
C cycloalkylalkyl group, then said group is optionally substituted with from 1 to 3

substituents selected independently at each occurrence thereof from C;-C; alkyl,



t hi onorpholine; R11 is H C-C4 alkyl, C-C4
hal oal kyl, C -C4 al koxyal kyl, C3-C6 cycl oal kyl, 20

w@2eeBsdyel oal kyl al kyl , -C(O R13, phenyl or bePzyi$2005/042110
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where R1' is a C-C4 al kyl,7 phenyl or benzyl group,
then said group is optionally substituted from1l to 3
times with a substituent selected i ndependently at

e r e Py O 1 7 by BAO-C(R'?),-
ST R ORI S ey o
ano, Cl-C4 alkyl, (Cl1-C4 aI kyl ) am no, -

G- &7 eyt Wmfﬁfzg‘v%g‘ﬂﬁé gl m&ﬁy Sty flucro.

OlchRRO2F mdtBylopt i onal I'y subst ituted from1l to 3 tines
with a substityent selected independently from
hal ogeror Reyad® a@ea@jmralepymdenﬂ;v QAL Ra)oe*+ nayqsommds of the

ttf%”‘i’m‘fl??ﬁ‘gﬁt @ymercel]ql( 05? ¢ Bl loFo & 'gakgtglyf,?ge]E Qﬂn Wi th

pi per i dirRE,anBRCIced indepirdeilPelcaBe P@.C(R'?),-0- in compounds of the
N- et hy |f)| perazi ne, moypholine or 30 thionorpholine;

priowiacil, bat oot witluroo. shierRaumetyo and R10 are
taken tﬂ?ﬂj?glro%r} & éﬁe Il?)'\zgcfeﬁgﬁzﬂ f?r%gﬂﬁ)oﬁﬂdst‘ Y AIE IF, R%is

attached yrro pI per azi ne

N-hategehy | pi per azi ne rmr phol [ ne or th| onor phol i ne;

2006/ 057950 RET/ US2005/ 04211

Cl-C4 H%ll@élﬁ(y pregacthmdRpend enfgy Hg CgrCa ky&%z‘vg 1?365%35*91'04

' Wi ' RB3pRdnfB& benzyl,
A T R I o U IO ST et

C]wl(éﬁe p]hénykyr bawzylss aptuma’lldsubsmmed)ﬁpmal to 3 times with a substituent

et e

ar@ -EHhd1yalR@smaid)as), difoxyeT Publlcat|on No. WO
01(7913 %%4 gﬁl %{?%I S hereby i ncorporated by reference in

its entdriotapd Ribarpikan Lok InESGE by nireger tormichidyenTy effgched
93 SR8 e DR e RRC R o

otthemurpi®linedi cat ed, shal | be underst ood to have the
following. meanings: [0013] The term

al | phatRcl%I;ld?U@ag]ﬁBh[Cg qu,gﬂﬁy&,rp r‘r%‘yalgl%x%‘ I@r Qﬁ %Foalkyl
or n

orcPEREEIRINAT Ol B, B0 ST s

al deyengyd @upp, theo lsaldgrcrrqtlby)ptlomlltyyshbt{brmtpd Epyd 1 tr B times with a
att E\c hed 't [

g Y %guc?rﬁ é?lﬁ%g(li h@?ﬁ{p@?ﬁt& !fl]’gﬁ%gﬁi_ogéurr%égemleraegy frgrlnkl}/allo gen, cyano,
C;-C4 alkyl, C{-C4 haloalkyl, or C;-C4 alkoxy;

R is H, amino, C;-C4 alkyl, (C;-C4 alkyl)amino, C;-C4 haloalkyl, C;-C4
alkoxyalkyl, C3-Cs cycloalkyl, C4-C; cycloalkylalkyl, phenyl or benzyl, where phenyl
or benzyl is optionally substituted from 1 to 3 times with a substituent selected
independently from halogen, cyano, C;-Cy alkyl, C;-C4 haloalkyl, and C;-C, alkoxy;

or R' and R are taken together with the nitrogen to which they are attached
to form piperidine, pyrrolidine, piperazine, N-methylpiperazine, morpholine or
thiomorpholine;

provided that only one of R® and R!% or R® and R'® are taken together with the
nitrogen to which they are attached to form piperidine, pyrrolidine, piperazine, N-

methylpiperazine, morpholine, or thiomorpholine;



propyl, i-propyl, n-butyl, t-butyl, n-pentyl, and
3-pentyl. [0014] The term "Al kenyl" nmeans an aliphatic

whasosasbon group containing a 20 carbon- carPOnUsS2005/042110
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doubl e bond and which may I strai ght or branched
havi ng about 2 to about 6 carbon atons in the chain.
Preferred al kenyl groups have 2 to about 4 carbon

at ons ign3ihe _ehaii. cBranshaik hat one or nore
| oner a kfllgrgﬁﬁg’sgg% as %gtﬁal?yéthyl or propyl
are attasbet, @, and; i near al kenyl chain. Exenplary

al kenyl roups. i hc|l ude et henyl,, .pro yl , n-hutenyl,

a1 o0 S5 S s Syt Vst i phes VibaeloReh: cvano.
ald, phalkf, By.d1, aR85IRON QUE, ERBLRIRI Ng a
caﬂbdﬁ¥é§?b¥n4triplgp%ondlaﬁd mﬁfgh may be straight or

br anched oxidei theyeatba pharthaceuticaly aeceptablerdalthereefing sqlyate thereof,
t he gqf%iai n Pr§ferred al kynyl groups have 2 to about 4

c&F BEXTUSSIOTi n the chain. Branched nmeans that one or

Myo@1 1 over ahdsy bordpOAS abdthlllydescrived iy PCTeUbYibatioh No. WO
pro are attached to a linear al kynyl_ chain.

py! att . . !
EXd 3363 ywhick jsihgrebgoneprpergtedbyarigerace thiheatiretlyy opynyl |
n- butynyl, 2-butynyl, 3-nethyl butynyl, and n-
pentynyl. WD 2006/ 057950 PCT/ US2005/ 042110 9 [0016]
The term " ArDETAIERDSDBS CRIPTAONCO FONHEMNVENTION
multicyclic ring systemof 6 to about 14 carbon
atons, preferably of 6 to abqut 10 carbon at.gns. .
R et at o B5ed P Ao S ORRAUHE dERRatRon i e ovention, the
NgRAs MM terR0dnss Dagertv&eThdibRbE SRR ¥é undBABSd BMhave the following
aromat1 ¢ nonocyclic or nulticyclic 5 ring system of
almesnirgst-o about 14 ring atons, preferably about 5 to

a 10 ri at q J,n which.one.o re.of the ..
2Bt ¢ naee hept 4 tlrig bvdpEgod RpP whichmay be
CafRRAt of Ban@XARRYiAg aboiit 108 @Bout@*Eh A6mS il fhdichain. Branched
Preferred heteroary%s contain about 5 to 6 ring

atreeass the enppianese lawer allylerowpsthrhapeediyb eHot ef pgpyl are

means t . i .

araeidg b ARTehei. BxkhBRRP Al PYHORR MLBEbll) st -
NiprémdeRprap Am-bhityd rteitydl opeytyl,iand Bgtehtyhal | y oxi di zed

to the corresponding N-oxide. Representative o
hd0@&Haryl STP?]T.@PEdé%ﬁPb’. z@ﬁ%s;anfaﬁg{é‘ﬁ’;ﬂ ’yd.fqﬁa.é:wyg’roup containing a
PYat l—ci'arwllrjdo%ﬁ'%}ﬂh and WHRHARRY Y strdi SRR ba#Rhdd hiaving about 2 to
oxazol yl'; thiazolyl; pyrazolyl; furazanyl; pyrrolyl;

pyabagziod gdrbon stoma rothglchain, Prefetrbd allienmyd @rqups haye 2k abpht 4 carbon
| NOX t hal azi n

B%/?Hfg?a élzt?% l{}m}{? uh{%cﬁédzl?%!@séﬁ 1°5G oF H}Oﬁ%i,o;we% Sﬁ&q groups such as
i %&ﬁ%l? Et;%jlplﬂo@r&ﬂvl arLAchedRWiRfddf ARSI Ichaih S PxBéiplady) dlkenyl

azai ndol enZi m dazol yl ; benzot hi enyl ; qui nolinyl;
i rerolensdhsinde ethesivbrmopnenyytbutenslraddttupgpyl.

| dBBEHRe! | e SIS TR RAERRN G rpup containing o

1, carbbnt daktiA thiyle:bobe AAS thii@z@by be sttdightton ®rdnicked having about 2 to
about 6 carbon atoms in the chain. Preferred alkynyl groups have 2 to about 4 carbon
atoms in the chain. Branched means that one or more lower alkyl groups such as
methyl, ethyl or propyl are attached to a linear alkynyl chain. Exemplary alkynyl
groups include ethynyl, propynyl, n-butynyl, 2-butynyl, 3-methylbutynyl, and »-

pentynyl.



[0018] The term "Al koxy" neans an al kyl -O group
wherein the alkyl group is 20 as herein described.

wex@apsasy al koxy groups include nethoxy, ethoRgT/US2005/042110
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n- propoxy, i-propoxy, n-buwtoxy and heptoxy. [0019]
The term " Conpounds of the invention", and equival ent
expressions, are neant to enbrace conpounds of

Wﬁﬂﬁﬁ?l forfidliag (Aﬁfl; s ﬂ?&&h&@@&%ﬁ@cycﬁ@%?ﬁlhﬁﬁ%hc ring

h” expressi on i ncludes the prodrugs,
pmﬂmmmoédtod@hﬁy4ambephammﬁpﬂﬁﬂdﬂybﬁét@ﬂ@ﬂnhécmbmlMOnm

| vat es, dr at t.he ext SO permts.
S fesqtafive a%@fgé SP%e &?ﬁ“@fﬁ?éld}aﬁﬁ whet her or not
t E@M7 j hens eﬂ‘h‘é@é’r@“ﬁet‘éﬁﬂry’l‘? gneahssaﬂ"ﬁ@fﬁ%u& fonBBRI86Lmulticyclic
eir salts, and solvates, where the context” so

pengsystem B ebaulh é ts akcsltdﬂ ring) aotis, prefprblyi abobid to about 10 ring
i nst ances mts

| AR Eareanith Sl hfo e B bt R iR B Sy R A R gtter

| HaHehiahl 168 el nitrd gd bx gt @n d@urt Q’r@ﬁéﬁla&lﬂ&erg Is contain
ot her i nstances when t%e context so rmts. [0020]

Theout Srtent T eras- kyhe piesiznza,2xaonthas befare I@t%ﬁmlm@%ns that at

L ticyel
a eg#:sa?%grpl %né Ié\)éﬁ%n o%%ﬁltfg ?1];1 %?;ge%h X’[ 1(3??%%3% sgrﬁ%ra%)rﬂ A
2006/0es Zﬁﬁﬂom&téﬂs&@@ﬁ dptidddlly oxifizad nthe c&f&gﬂh(ﬁﬁgN-omde
nmonocycli ¢ cycl oal k i ncl ude cycl opentyl,. cycl

cREPERRBAHe, hewrvlﬁénqlv@f‘epyremyéﬁurwé thisnih; pyndycf pynrmdmyl

K . .
SRR, RSy R i S0 el
Exrérplydyr 2, léyhliadla}zcbdylg @Iyiqzﬁny@;;rp;%ﬁtisziﬁylt geinoxidinyl; phth_ia_lazinyl; 1(2H)-
C PSR or AR R S TR, ¥ i I B gz

0 'indo@ﬁ Oazaild8RZ %engl'ﬁﬁd&ﬁﬂﬁ‘ béBb@ankY lquidBays ikhiblyl;

branched and strai ght-chain al kyl ~ substituted w th 1
othiermperigl; agaazolingik rﬂeuenonm@néylkpm@pmwl,sma@zhwyﬂm

descri b 024

A RORyOEP g prnetpeln it bR gy Sol TR ER thuiplniteon
atadihewier ei n t he al koxy gr oup is as herein descrl bed

[ 0025] The tern1"§ubstiguted" or_"substitution" of
alW8heans Thedermnalkoxy” meaes Malkdfenstgnp iheren the alky] group is

d ﬁ?héi@i%t doreg mE'xémPf%?%r gﬁ(§9¥ ﬁi‘o‘hﬁs ﬂleﬁagk ARdth eé&h@;@ b0Sopoxy,

|nd|cate group, at™t esl gna atom-s
n@pngbxyabbmnyywmih@ﬁogwceeded "Unsubstituted" atons

bi(ﬁ)réﬁil | 1@"}0\%@ lgg qa tq% glﬁsﬁlg}l/eglt @tg’ted )éqltéll?/glent(ﬁxpressmns
t Qleer}ngaﬂ? Y@Eﬁ%&@c&ﬁp&ﬂﬁs 3k o gs el PorRMAAERNK) as hereinbefore

nmbi nati ons of substituen and/ or vari abl es are
p écsmbsd bitectoerpyessiongnelndeschbprodrigsrihe phemaceutivally agsieptable

CSROUAF B B BRI DA il B BBl S,

S WieH e foSitleRhéMinted, Avirthis OF Hbt tH8BheMselves are claimed, is meant to
embrace their salts, and solvates, where the context so permits. For the sake of
clarity, particular instances when the context so permits are sometimes indicated in
the text, but these instances are purely illustrative and it is not intended to exclude
other instances when the context so permits.

[0020] The term “Cycloalkyl” means a non-aromatic mono- or multicyclic ring

system of about 3 to about 7 carbon atoms, preferably of about 5 to about 7 carbon



of purity froma reaction mxture, and fornul ation
into an efficacious therapeutic 20 agent. [0026] The

wo 20005 Phar maceuti cal |y acceptabl e sal ts" neanBCT/082005/042110
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relatively non- toxic, inonganic and organic acid
addition salts, and base addition salts, of conpounds
of the present invention. These salts can be prepared
| Broflst YxathiardnioiBefdital closiRiBihtian AW dyclablan
?t%ke con‘goagg ds. C}E 1palry(t:| cu#ar ecﬁng%dlt&{ll glﬁ sal}?s

c aycloleeppyl o rthalliRS by separately reacting the purified

of@rﬁfg o ePaAr IR et A I ERkT erqupgy which
HBloafRYENR AkYl 26 hgdﬁﬁfétﬂhbﬁﬁh Eﬁénﬁﬁaﬂy"@bl@glﬁylah@l groups

hydr obroni de, hydrochloride, sulfate, bisulfate
ph@:élpimelopmpb’hmtbyl andswtlepentylmeidt e, val erate,

odfiBaf: o e B 1aR R Ao M g liiprgmo, or odo.

@3l e, funRiadng Halsalkiynaheans bath lfraﬁ@h,ed raa@mdigﬁtadhem alkyl
30 nesyl ate, glucoheptonate, | actiobionate,

s gmtpﬁwaﬁgd wiih 1ipameahalogens attieesin theedky! g5pung ahhgreig described.
FE@%:‘ gﬂ: t gll"shse tgli'ng' yﬁ%{%ﬁm%rﬁgé}% 14 QE&U Qgﬁfﬁlbstltuted by at

mMdabene-aldgph atvat, eshereih hlmmmﬂy@om@ts% herein described.
benzenesul phonat es uenesul ongt

Y& 2Shexy| sthegrama e cﬂil“}%‘éttsé‘ tion 9 & pRdReAnS that one or
| Iijt((;ré h{%ﬂge V@ t%g%él%%@é QtOElCII %Q%l%@gé&tloﬂ Fohhe indicated

or exa er ge

@miprrpmnﬂed clat ﬂf@ddswated atdiahfa mnnnestmalepcy Ba0ot pxcpecj_@l
t
GO ecR TR b sy oA B AR Fa e filehey:

14?¢§en PMUbSituakies ke QL. @0=r=©? Ql%nmeﬁﬁirﬂgeﬁﬁ onrtl@ef fb6@NEereplaced.

Base addition salts can also be prepared by separately

r &aetiipaionhef @bpumnﬁs eud/epvipisbing arqpernissius eply ok sicly t h

a suiktabl e L9 »

¢ [fRmpLaiogsIesultin scfabgé gﬂag&%gl ?/t fg%%?esaﬁll?psou%ltﬁ(:(%)@g{a{%ge structure

p Eﬁﬁﬁﬁﬁ@%h@a{lﬂld/ thatzoefiadlte robisato andivaidotstion ad b siseful degree

Sui t abl e nmetal salts incl ug t he sodi um tassi ym .

cé?lf B frosep Feastion mHETGrag g}ém’fﬁ HOR R0 AN FH S §ref%l?.eu“°
g Sodi um and potassium salts are preferred.

SUPfabl e i nor gani ¢ base addition salts are prepared

f foo6}et al TiHE tbas éBhamiacMicaldy anztep@bhbi salts’Trpeanss dles, relatively non-

sodi.um hydr.oxi de, as oxi de, cal.ciu

T S R R wﬁ?‘ﬂ% ali i s HPUPBy e of compounds
NRGRRSr e&hnyldérﬁisnd €Fhesd kMG chY B %Fﬁi%d D%t @Rl tAETiRA isolation
base addition salts are prepared from am nes which

haué petififation efi theheppipsiungs. t Iy pegiawlas, anidiadditienesalts cahpe prepared

e R e

t Q¥gemiid o 1@6\%31315 agidGe@Atisditidgttie 01 thueirgetl. Bs@nplary acid addition
anmoni a, | enedi am ne, N-nethyl -qgl ucani ne,

arsglrcsnjnﬁ]@de B}eMyﬁmbﬁ@erghbydrﬁ@ﬂondey sul ate bisulfate, phols)];/)hate nitrate,
di ag?tﬁgl %X lv%{elilgt% e(ﬂggle gmﬂ\ﬁ%ce %@é#&tﬁqﬁﬁﬁﬁyl{)ﬁate benzoate, lactate,

am’ne, proc e€nz enet
dlpﬁbkpﬂa&mo@ﬁatepbm%feamal@te, fumarate, succinate, tartrate, naphthylate

mesylate, glucoheptonate, lactiobionate, sulphamates, malonates, salicylates,
propionates, methylene-bis-b-hydroxynaphthoates, gentisates, isethionates, di-p-
toluoyltartrates, methane-sulphonates, ethanesulphonates, benzenesulphonates, p-

toluenesulphonates, cyclohexylsulphamates and quinateslaurylsulphonate salts, and



tris(hydroxynet hyl)-am nonet hane, tetranethyl amoni um
hydr oxi de, triethylam ne, dibenzylam ne, ephenam ne,

waledogaisoabi et yl am ne, N-et hyl pi peridi ne, benzypP@musmps/042110
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20 tetrai net hyl anmoni um tdtraet hyl ammoni um
nmet hyl am ne, di nmethylam ne, trinethyl am ne,
et hyl am ne, basic amno acids, e.g., lysine and

artﬁé ik e(Set‘?"i‘ﬁlr e hgﬂ&éqt)leﬁxﬂg@%t% “lﬂﬁgmﬁdéﬁtlédl ISﬁlts P 902atm. Sci.,

The term "Pharnaceutical I'y “accept abl e prodrugs” “as
usssdp. I11e1|9e(|1 97 ‘HeadRentihger’s mhadmrggtlaﬂ Sctracasohp oetholslack

2%%? g{lilg!d A (]I%étog {?% et g hL hgrgr}g\/\%l%gra YdSierein by
S %ﬂ‘e@éalc@) fEke HaBtibA smraa@ also Bk b?epbfw Hy sESat@elyOlealiiipans

and lower animals with unduetOX|C|ty, |rr|tat|on
alpusifigd compamgriséts acifarm Math 4 Rétableongasivsairiaeraanicbaseand

AR R bl B ey Bt Fb P Bl ¢

p%&é bfs mefal biBaaBiRRaN) dSuigble rhétel dalty Bldlude the sbidéurh gfotassium,
ro %@Bmeans conpounds that are rapidly transforned
i wa@@ms um@zwcemagltqs@mp ape AluEpwp salid 1o sphisnyprglpotassium

f %r Rre{fgﬁ‘ecf" @Hﬁmﬁe 19?1 glt%(‘lg rbgéé’ a?&d%‘udé)lnsalt?érg %g?pared from metal

Fun roups e rapi tra or ned,
ﬂ&iamoifhlfh mlchml\t agél,um hyniride, \mdﬁmt hy(hromlda,smtasﬁlugr lmmsmde

reactive th the carbaxy 0 e compounds o .

tmagcm%w#p s emagpstinadic Bt radtste Parems bydroxide,
%Ijb 8@11@1%]%&)’1% bﬁs%té‘aaltﬁ'ﬁ SR £0 @p%ﬁ% amines which

PCT/ U 2005/ 042110 12 acetyl, propiony butyryl, and

t Hmvé puBYientivesidityttp ferealstalpld selysd rpt@fcreblyamdycﬂe %@&marmnes

R o TEnEpCER syt tea ARAFRYY biehe R ORRIGEDKcity and
trdceaﬁatmh fendedichialsBYahhihid, ethFBRRSrEhe N-aioiRd-dbdakine,

di carboxylic acids (such as succinyl), and the like.
Bdrsing ergsningasnidhise, ahiolipe, %Ncﬁlhenéylsthﬁ@n%@mn@amlympmcame

C'faﬁs}l%haﬁn EO%Béalgé N psnz§, 04l §m%r°’ee¥hh Ly RRRRE fp ifiadifle,

thr's nven aré c eav I'VO conpd
b &ﬁﬁ@y@oﬁmbthgbéwmﬁomeﬂlaﬁcs teﬂfamedi}flgﬁmoﬂ]lum h}(dbmldemﬂsthylamine

b y 6.1 e n%@%lﬁ%e% ggte{%%%}rllec algllg,)y o (if a;// a%qepp %Q}Eﬂglpgggme benzylamme
b ' t@l?éﬁﬁétfl o?ﬁ‘ungsteﬁaé e thinoRfun® Ig\ﬁ%ﬁmé O(hlﬁﬁltﬂ}}lﬁﬂime

or rat bsor pt1on conférred upon the parent
c cmpmthythrm;ae \dthstlareingsf basheanpine seids,ce. f lysine adarginine, and

nmef.ab cl eavabl e group. A thorough di scussion
1 g’&?’@a@ﬁ/ (g%jﬁg “in the follow ng: Design of
Pr[gdj';]gs Hl‘thtéﬁﬁg?ﬁEﬁnac@lﬁloallﬁa Eta%[e pr&ﬂﬁés” MMaisB@HSrein means

in Enzynol og der et al , Academ c Press,
4Zchosp peplugos the garspow@mfbb@@ordmg tortheypresest grveaiien which are,

d
R AP0 Bl PRSP oo
P tisédes b humaROdid 16déantnd]sividguddeDekicivg iryitdRmi, el\lﬁglchlesponse

Bundgard, 8, p.1-38, 1992; Journal of Pharmaceutic
chnéﬁ]@félg(e cqnpmepsurgigwltm@%son@h]@menpﬁ]tg}s}hrat% lapd efprtlve for their

Naih%}{@edq}se,aels welPas e z@%noiln%%nné? rv@legé' ﬁb@ﬁbl%? of the compounds of

the invention. The term “prodrug” means compounds that are rapidly transformed in

vivo to yield the parent compound of the above formula, for example by hydrolysis in
blood. Functional groups which may be rapidly transformed, by metabolic cleavage,
in vivo form a class of groups reactive with the carboxyl group of the compounds of

this invention. They include, but are not limited to such groups as alkanoyl (such as



Novel Delivery Systens, T. Higuchi and V. Stella, Vol.
14 of the A C.S. Synposium Series, and Bioreversible

W@2006/081980 i N Drug Design, Edward B. Roche, ed.PCT/US2005/042110
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Ameri can Pharmaceutical Ad2oci ation and Per ganon

Press, 1987, which are incorporated herein 20 by
reference. Exanpl es of prodrugs include, but are not

| e €and AE TR diiREAZA e HRItbY Aol @Sch as
ofggglt}grﬁgfbngﬁgﬁéﬁlh%ni unct%ﬁg grloups in the We

C bepoynaisl sabstittited benxogtit alknxydaf@Rg] (sitieastathonycarbonyl),

I(Ijlé-tgagl{:yal%gylf téé}l%% lgls%lme}gt g]?tai %Wﬂ%f n@%%stg?sgtgﬂ%g with dicarboxylic
| QAN 85l Bl nd Me LRET BaSUBTot 16 cas@ VAl ISwRich 28
serotoni n, norepi'nephrine or dopam ne at the synapse

amebtdbolisallyr deavablegrodrs of i costpounfienssfe ac¢ordiag e diis invention

Such  anpbunts. general |y va according to_.a numher o

b T DK S S B s PR T
archinpSnRls BeXehl e ARRGEAIR! d10vaBledxb@R habetiRiadvaritge that they
determ ne and account for. These include, wthout

| impeiyteathibatrimpronedgreavedahility as apwgtof eabanged polyhility gnd/or rate of

i ght . hei ght , | _physi : L
aroctfordg e h b OB Rl Ror BN S7nE Rl B A b
Wehdiabdsicdlheclearablegfron) AviharBugh dissushion ofipratiags iapdvided in the
route of administration selected for it; and§5'té/g§ .
ndellavengaesign el Progrugs, H.fRundgasd; ¢d-ofiseyastnly®ds gthefls in
V\ﬁqnggxgnglé)gg 1950 bsel 2R S hQ4etdil preks, 420P3 8@-3?@,91 d88F A Textbook

tical conposition” neans a cohposition
c @fPrigDog ga and Dpoclopmeft, Korgspdaaé-Latsén B)d HnBuadgdashsd.,

one conponent selected from. th r,oup .c L Si.N
pHREE Su PN PSR ST R TPEr & 1t | Uene s Atvanced Drug
adhdiN BRI SeviewX ¢. Hulksd, . 88 1198 STousa¢ Bf Parmaceutical Sciences,
preserving agents, frllers, disintegrating agents

5
WSt 013G 5a bR ShemnBiharint Bylln Y. Apdweys ot o JpptHi2n §984; Pro-drugs as

agent weet.enin nts. f i a ! .
R ST aRe h 3Y SV R B i Symposim
aAgRAES and BsretatibROCagents DragDeslies fedvaird 8. Rgelnd, &d., American
dgglendl ng on the nature_of the node_ of agjm nistration )
arftharmepseniien] PororiationaadBresamen Regssp A% Wepchgemingorporated herein

[ h j a T
otureleEeaEh, PEPEE B pRATRE MO imited to, acetate, formate
i @t BetAvatead drivattvesalflalcohslend ahfinafunctionatrgroups in the compounds of
nmet ahydr oxi de, bentonite, agar-agar and tragacanth, or

nmithe VeI t hese substances. Prevention of the

agh of m 9gH)| nidY isMAEdr@ U describe an
e e e LfRE

panamensf copipound ofi thermotsentpineedion effeotits io irwrpasingthe lqvgls of

S St G5RAS o RS g e o

|| & apdukie lcpREE kiR aRoRAtk gﬁn&ﬁll}t Daryiabiedihald & ndMber of factors well
phar maceutical form can be brought about by the use of

agwititis tlmangyiiewg)fa)@@j@m}ﬂmsbﬂl,ed aftipansg gigﬁlp‘qhé desgripipn prqvided herein
gg‘? ?ttgﬁél%‘é %nd ggco%?ljt otr.I ?hes%gém&e? %viﬁlfoutslﬂhftﬁmn? the particular

subject, as well as its age, weight, height, general physical condition and medical

history; the particular compound used, as well as the carrier in which it is formulated
and the route of administration selected for it; and, the nature and severity of the

condition being treated.



di l uents, solvents or vehicles include water, ethanol,
pol yols, suitable m xtures thereof, vegetable oils

W@ 3wek37s0 ol i ve oil) and injectable organi c esPEr/ESHODM2110
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as ethyl ol eate. Exanpl es1df exci pi ents include
| actose, m |k sugar, sodiumcitrate, calcium 20
carbonat e, dical ci um phosphate phosphat e. Exanples of
i34 ©9 At rRGAASHH SnlaBE G Peortb AN ntefll AbEmBGfh
rtain co silicates anpl es ['ubrfcants
[ moinpdemgraagmmndmﬁfoeauhb €IA-F0 dndjmléatuogd ccsn;qumatt wlected from

t c, as well rmle ul ar ht . et hyl ene
FPLP CP’@)‘@@‘@‘]‘lg?H@%}a@?‘}ﬂw ar1H ti‘? ? %} y HBieRs.
m:éﬁﬁﬁee'ﬂs be vebIE st R r&SRRE: fents2R11SR U(Bgmf%ﬁitﬁ@a ents,

j udg suitabl’e for ‘use in contact with the cél
ofwdmu.nmﬂcganm;] gmulsifiyeng %agmtmmspwdm@ugentmwgst@mng egemys, flavoring
irritation, .allergic res

SRR i i Sp R R AL e B miaee) 1 8ipes Mrhfng agents
[ 403 HspTheng eadits) RIRnME oMb ALt FERARbADL LacEBRGeGon and

fornms" nmeans dosage forns of the conpound of the

| rd@@efaeuf@ﬂns aﬁwmm@s dfsuspendiog agraiictiderciggtated isostearyl
o PLSRS: poO NG S Bro Y R g s e

t ahingihGm ﬁm@téﬁ?@@ﬁlde Qimioﬁite r@ar-sg)druhd aAgacagthaotim@dyres of these
capsul es and suppositories, as well as liquid
preERRnses-oRESVERFon ¢fjtiacaqtign o mieropteaniyes crp Be gpsured by various

T L

f corbdc acid,Red thghben b Ry aisodeeissiradd toSoclede sstonaadents, for

El'.l@g%% Ry §855 Ea%lgﬁﬁ(’ofl@‘et}le 3&?% o:inmgpdl L9 sqrplpt@EnFEfREe mjectable
' 'i)‘l’l%@ﬁalc‘éﬁuéa? &nf OFRBSu gk aﬁ&ft ! tﬁ@us@cﬁagélﬁé dé!l!ﬁﬁhg Bsorption,
t he carbon atom designated * is’in

c dorf éxgumde.iabrminpOOBE]oskre hed selatio dEXﬁémnlemf smltteble carriers,

vention.is a co ae || A
| RO i TR Rl e e ot it itres
altkesyt Ve%aa HI6 oidd (sMeHyds, 0liwd ol afy ij@adblkeydrgaiic €dtefshuch as ethyl
cycl oal kyl al kyI each of which is optionall . .
s hesks. LR RsEPIG oiexcimepistingkgds lagtase ik peas, sodimeeifraig, calcium

R b e SRR e T
Antirdie nlginib adidsand carfaid Jm;m;blax eitiica s Emnmlesmﬁiuhﬂ@bnm‘include
SR 5 gt b g S RS 0 e i
C%l}%ﬁ{}&éﬂegl%lgj cycl oal kyl al kyl or Cl-C6 hal oaI kyl .

[0030] The term “Pharmaceutically acceptable” means it is, within the scope of

sound medical judgment, suitable for use in contact with the cells of humans and
lower animals without undue toxicity, irritation, allergic response and the like, and are
commensurate with a reasonable benefit/risk ratio.

[0031] The term “Pharmaceutically acceptable dosage forms™ means dosage
forms of the compound of the invention, and includes, for example, tablets, dragees,
powders, elixirs, syrups, liquid preparations, including suspensions, sprays, inhalants
tablets, lozenges, emulsions, solutions, granules, capsules and suppositories, as well

as liquid preparations for injections, including liposome preparations. Techniques and



[ 0035] Anot her enbodi nent of the invention is a
conpound of fornmulae IA  wherein: 20 R3is H, Cl1-C6

wW@bkdogl37982- C6 al kenyl, C2-C6 al kynyl, C3-C6 cyrtDuE}09$/042110
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or C4-C7 cycloal kyl al kyl, 1¢ach of which is optionally
substituted wth from1l to 3 substituents selected
i ndependently at each occurrence thereof fromCl -C3

%ﬁ%&ti@@%@%ﬁ%y}&e fouftin R%%lg@d?lds mgeut{cgp%&nces Mack

the invention is a conpound
f pubtishag CB, Easddn, RActat¢shediRBnas - O phenyl ),
-Q(benzyl), -OC(OR13 or -S(OnR12, each of -Q(phenyl)
and - Q(benzyl) optionally substituted with 1 to 3
substituents sel ec% FERRESESNE OB IVAINESCH
occurrence thereof al ogen, cyano, -4 al kyl,
Cl -C4 hal oal kyl or Cl-C4 al koxy. 30 [0037] Another
elfi932] nent Avfothérenibadienent of thesneentiompouemnpfuniiad fermatee (1A-

|E and I F, wherein: WD 2006/ 057950
P@ﬁ/‘ﬂ?ﬁ@ﬁs/mzllo 15 R3 is H halogen, -OR 1,

- S( O niZoarbon( MR hated * $Nn théR O Bldnfign@i6).NRL1R12,
O(phenyl) - benzyl - OR 3 or -S(O),,R12 gl-
al0ogB] * c2- @stlothq:rkembyrhm@ ednkSPHYP is TeurEBowadaf %}P@?@ IA

I l.kyl, wherein each of C1-C6
F@S}EI@E%% I?kenylegl c2- CG al kynyl, C3-C6 cycl oal kyl
and & C4R¢Ys 6,¢cy alk@ﬁ Idgsﬂiéadlll@dyl G- (Ddlmlkynyb,l CyCs ayadaalltyioeds-C;
Wi t roml to ubstituents_ se eCte e .
aﬁy@a@hyla@dhrea@h%wmﬁ%rSéaﬁlopﬁ%L@i1 aw%gf D %@#ﬁmﬂs
Eﬁepen enzy?&hgreﬁ%jthmgf b EBC), 81k, halogen, aryl, -

or - roup, then said grolup is
oplN e@RI IaydsNﬁﬁlltuted W|th 1 to 3 substituents

ST@%“L:FOQS‘&‘&?C’ ) ld{*}i Celghg}}’gll Curléﬁeln%gpélg}%k Pf‘%ormulae IA,
Cig Gt 16, & ki, +10@35] Anot her embodi nent of the

i nventi nlsaco ound of fornmula IC, wherein: i s
Cl C6 R RkyH, C@@é@&}’m%éﬁqﬂﬂker@r%cﬂlkyWi Cs-@srﬁoalkyl Cs-Cy

0 oaIkyIaIkyI each of which is
18%&?’]%9(}’2%5{ F%?l %IY(&A th from1l to 3 substiuents
1@mn ect edAhstlepattddintbn oftheiaetntiondss cempeutdeifamiulae 1A,

fromCl-C3 al kyl, hal ogen, aryl, - CN, -OR9, -NR9R1O.
[ 88BUIN:Anot her embodi nent of the invention is a

conpourd ;011 LIETUNA1, |B-cs YRELR! B)-Cs alkynyl, C3-Cs cycloalkyl or C4-Cs
cycloalkylalkyl, each of which is optionally substituted with from 1 to 3 substituents
selected independently at each occurrence thereof from C;-Cs alkyl, halogen, aryl, -
CN, -OR® and -NR°R".
[0036] Another embodiment of the invention is a compound of formulae IB,
wherein:

R as -O(phenyl), -O(benzyl), -OC(O)R" or -S(0).R ', each of -O(phenyl)
and -O(benzyl) optionally substituted with 1 to 3 substituents selected independently
at each occurrence thereof from halogen, cyano, C1-Cs alkyl, C;-Cy4 haloalkyl or C;-Cy4
alkoxy.

[0037] Another embodiment of the invention is a compound of formulae IC,

ID, IE and IF, wherein:



R4 is -Q(phenyl), -Q(benzyl), -OC(OR13, -NR'R 12 or
-S(O nR12, and said - 20 Qphenyl) or -Q(benzyl) is

Wo@pibosmbl y substituted with 1 to 3 substit uenP&I/US2005/042110
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sel ected independently at 18ach occurrence thereof
from hal ogen, cyano, Cl-C4 al kyl, C1-C4 hal oal kyl and
Cl- C4 al koxy. [00401 Another embodi ment of the

i nvent @R i5S nRepnd. fRO% NRAIRIIZ Ben, L & LF,
WherelnIR ?215{ %ﬁogeﬂ H haISQ )“ W &@}R

- S(Q)NRLRE B)(pheBN), ﬂﬁbmwﬂw FO)C(O)RB @nﬂ(@)n O;msalkyl Cp-Ce

SRS Coe b rgﬂcy%gﬁkéﬁagf;ﬁh%&%g&& Siasrein cach of

t‘;'(’s%ailwl @l- (@%hlkem %fcga (%ﬁcgc%y@@alﬁylkaﬂd, c@; C6

al kenyl I oal k -C7
cymloakklyallal metlolgalmmlbsuth@d vg&l fgory rldgri Jubstopentosegorsd

EpeHABY ry e ofmeoge RFPL R REs By E b o, ok’

alrPR°hat QgeRin R ¥la —O(@Nm )Q?gO(EBﬁQ?rI) RRRIBLthen 84id group is
wherein R4 a -(0O phenyl or -(O) benz roup, then said
gpplignally subgsitited atithyl f@&ombsw?@aseﬂ@%@ﬁ mdﬁmﬁnéemﬂm%ach

I L AT

tamog?)f from hal ogen, cyano, Cl1-C4 alkyl, C -C4
hal oal kyl , and  Cl -C4 _ al koxy. [0041] Anot her

oAME®I ment  AROMBHETINERERIOR | thesiyergighyita RRmBUndgf formda IC
?rheré IC, IDand IF, wherein: 5 [0042] R5, R6 and
are each | ndependently H, hal ogen, -OR', -S(O "Rl 2,

ON, REGOPRER alkyNR R 2glker G QY MNRLARNR, CNE% eR( @RI 27 Ca-C

RECEG NN ET CoIN R R I W

cyglarl ke ?&ﬁ@éhtly QLR bBcRASBe fRercoRforNd,-8Y alk§l, halogen, aryl, -
|ndepen en 9y e C6 al kyl, C2-C6 al kenyl, C2-C6

a|GNn§a|R,,dﬁi®é .cycl oaI kyl or C4-C7 cycl oal kyl al kyl

f :[(g(#&i : gegAfu?t:l%g s]ﬁ%(}%ﬁm‘%{ Iﬁh 191% Qfa)%llé ? 8@1’{&@%\!&1& éftfgr(?nula 1D,

SISt TTUERT S e
i Rdepandent |y at each occurrence thereof fromC, -C3

I 'kyl | , d -, 1 .
nd” R Tors A IROME 1S -OBIOPRIZ B R FoBSyR ™ and said -

PR PR TE0Y 2o ) RIBIO73, SUTBAIA O
metidependentignat 8¢hancurRGicatleraddion hdegendeanol 1€ alkyl, C;-C4
hal ogen, -OR', -S(O,,Rl12, -CN, -C(OR12, -NRLl1R12,
%@ : 1?&@? CNR%R“}O) R12, -NRllg((OgZNR12
W o) NRA%&'E@D en@od@ﬁeﬁl dfhe intentfeR ik k6 ﬂ}‘ngun(fa;fgi@nulaIA IB,
ynl cycl oal kyl or C4-C7 cycl oal kyl al k

\AﬂEraadﬂiF,esahﬂremf R7 and R6 are a Cl-C6 al kyl, C2-

R* is H, halogen, -OR'}, -S(O).R", -S(O)NR''R"?, -CN, -O(phenyl), -
O(benzyl), -OC(O)R'?, -C(O)R'%, -C(O)NR''R", -NR''R"™?, C;-C; alkyl, C>-Cs
alkenyl, C,-Cs alkynyl, C3-C¢ cycloalkyl and C4-C7 cycloalkylalkyl, wherein R*isa
C1-Cg alkyl, C,-Cg alkenyl, Co-Cs alkynyl, C5-Cg cycloalkyl or C4-C; cycloalkylalkyl
group, then said group is optionally substituted with 1 to 3 substituents selected
independently at each occurrence thereof from C;-Cs alkyl, halogen, aryl, -CN, -OR®
and -NR*R'°, and wherein R* a -(O)phenyl or -(O)benzyl group, then said group is
optionally substituted from 1 to 3 times with a substituent selected independently at



C6 al kenyl, C2-C6 al kynyl, C3-C6 cycl oal kyl, orC4-C7
cycl oal kyl aklyl group, said 20 group is optionally

wesosmet ed with from1l to 3 substituents selRCE/ER005/042110
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i ndependently at each occuérence thereof fromC -C3
al kyl, hal ogen, aryl, -CN, -OR9 and - NROR10, provided
that R7 is not fluoro, chloro, or nethyl [0044]

' ' toe, ihfi Ptk y?f and C;-C
FERhRLufERe Pt nEal BVES, P, shof (TRl and Ci-C,
nalkbyy., then R5 and R6 together can al so be

-0 R12)2- O. 0045] Anot her enbodi f th
RPEHE. o’ iAo GTPBRHRET T T GTacH j & Copat A fopgulag 1A,

f -nethyl, then R7 and R6 together can
ap§gtgg)g§ég%%§§§§§eso 0-. [0046] Anot her enbodi nent

of00dRE | nveRi; ROmd B arecedpindepbndénthyoinhdlegen) AR, -S(O)R", -

ein. B8 j 12 h 1p0r 200864 (0}
PSRBT BT R '@%‘Wﬁ%} AT HEIRAs el S0P ¢ he
i ' i1R18 G AIPaRd famen¥ e,-05 alkynhie Cs! hl&yl or C4-
h%&@ﬂﬁ O%%Q]CqAnotﬁg?ngcr‘Ssdi ﬂr;%bg ot r%@ U8 R cPaoulil or Gy
aCe oyqloallgalyl, fadverni aechi B, R, andRwisdpésnendqulyaer-Ga gkyl, Co-Co

Ndppend - k .
LS I ARRICE ol 76 Ao B8 gpup, e s
%ro@f is sl vitatikirdd frof(1GbBlidnephizhylbstituehBnzlgtted

nere sald phenyl or benzyl is optiognally substitut

f msiepandent] gatqapkgcaprreRcaithiorsghEom: (et alkyl beloge, aryl, B, or
in nt | s a 0 v t he ty fg.om hal ogen,
N R L R L SR o S Sl

afooasy; or ARtkerenRbdirer of deenvdntige ihecompdaundtofi ormula IE,
nitrogen to which they are attached to form

pWé’éﬁ‘%‘i ne, pyrrolidine, piperazine, _

N- et hYaF'Eh RELAANNE; cHIHOPHLhLERS); (1Rh R MR bRhiiM®pendently H,
rings. 00419]l Anotlber enmbodi rlbgnt of yhe invention is a .,
chalogemdOB? ', FHORR AeOM-E(O)RIS -WReRel,.nC(RNR | B "HNR "C(O)R ™,

Cl3 3 addayl, Cl- | y )

S OSRR RPN A oot Cf GFIRA i, s

Oky&l8AEYl or ONES &chAlld/ARANherein daeh o9R” sd RO are a C;-Cg alkyl, Co-
Cs alkenyl, C,-Cs alkynyl, C3-Cs cycloalkyl, orC4-C; cycloalkylaklyl group, said

group is optionally substituted with from 1 to 3 substituents selected independently at
each occurrence thereof from C;-Cs alkyl, halogen, aryl, -CN, -OR’ and -NR°R'?,
provided that R’ is not fluoro, chloro, or methyl

[0044] Another embodiment of the invention is a compound of formula IE,

wherein:

R’ is fluoro, chloro or methyl, then R® and R® together can also be -O-C(R'),-

O-.
[0045] Another embodiment of the invention is a compound of formula IE,
wherein:

R® is fluoro, chloro or methyl, then R” and R® together can also be -0-C(R"™),-
O-.
[0046] Another embodiment of the invention is a compound of formulae IA-IE,
wherein:

R®is H, halogen, or OR'.



optionally substituted from1 to 3 tinmes with a
substituent sel ected i ndependently at each occurrence

wo b@sesfosd r om hal ogen, cyano, Cl-C4 al kyl, C -B41/US2005/042110
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hal oal kyl, or Cl1-C4 20 al Roxy. [0050] Anot her
enbodi nent of the invention is a conmpound of fornul ae
IA-F, wherein: R12 is H Cd-C4 alkyl, Ci1-C4

h aj kyl, t}ﬁf‘ ﬂ'{tl) foli)(é?ll(t) lrw‘[!ge e P%nﬁ&é&x%dﬁﬁﬁ of fo%ufy[F

cIo Ikyla ere said phenyl
owhaenzyl IS optlonally 25 substituted from1l to 3
times wit substituent sel ected i ndependently at
each oBctiy 8 thereof from hal ogen, cyano, Cl-C4

Rtl A Bl Cl- G ok ealbb¥imén gf & 1r%nt1§ﬁ KOX¥omRfundof :@onﬁﬁﬂle IA-F,

are taken together wth the nitrogen to which t
awhe@itached to form pi peridine, yrrol i di ne,

PP orroRo Gt R PGS SBRTHY Rh St A B ber AR I G
i Qﬁé@ﬁ&dﬂ%ﬂ %ZC )ﬁ&&mpﬁn@ ,0f cfl&ézmlétlﬁﬂ(yl AcEO)R %ﬁ&@l gr benzyl,

Cl-C4 hal oa henyl ;
| where szid phenszl or\b@nm @eﬁsbm@n@lmm@tnuwz@%/ldnﬂws V11§1 a

g‘%ﬁﬁﬁw eC egrlﬂfgéfb aﬁniylét gac\ll\lh é:?lérlr%nc% %c{)&{}' f{o‘?n ﬁ%lo gen, cyano,

RC; R afifye @%ﬁlﬁloﬂﬁiﬂbr@ﬂ@ ﬁlﬁoiﬁldrovvl ng tabl e 5
TabIeAIAI ICIDIE IF -C6 al k
al kenyR ag aFElkyﬂWgeﬂ@gW@b tlagﬂel[tr@gprkgg %ph @Qy@?e attached to

T e e

i tideperpiielind fin@gt each occurrence thereof from CI C3

al kyl . hal o NRIR10

CI008] "oy S cber theiicasty bt iheavss AT i hpriepd e ormuilae TACT,
CyGlRal.kyl, C4-C, cycloal kyl al kyl or Cl-C6 haI oaI kyI
RClOGaIkyI O(phenl) H, hal ogen, -OR',

Y, -S(® 'NRFR GG alky, C)-C2 hagalkyy, &ﬁmll;oxyalkyb@@amcloalkyl

SRRl B s A
Aotayslibstiaited frBﬂlZ] toCy ﬁﬁl@ﬁ%&hhﬁﬂukgtituem @lﬁhﬁﬂmld}:pendenﬂy at
Cfbenzyl) and -C6 - wherein, Wher e

Ceadbocghmgce t]@zeqﬁr(gp ;b@h)g@n cyano, Cl- 4 alkyl C1 Cs haloalkyl or Ci1-Cy4

alkoxy.
[0050] Another embodiment of the invention is a compound of formulae IA-F,
wherein:

R'? is H, C;-C4 alkyl, C;-C4 haloalkyl, C;-Cy4 alkoxyalkyl, C3-Cs cycloalkyl,
C4-C7 cycloalkylalkyl, phenyl or benzyl, where said phenyl or benzyl is optionally
substituted from 1 to 3 times with a substituent selected independently at each
occurrence thereof from halogen, cyano, C;-C4 alkyl, C;-C4 haloalkyl and C;-Cy4
alkoxy; or

R and R" are taken together with the nitrogen to which they are attached to

form piperidine, pyrrolidine, piperazine, N-methylpiperazine, morpholine or

thiomorpholine rings.
[0051] Another embodiment of the invention is a compound of formulae IA-F,
wherein:

R" is C;-Cq alkyl, C;-C4 haloalkyl or phenyl; and nis 0, 1, or 2.



W@ piososEasd y

cycl oal kyl
cycl oal kyl

or -Q(phenyl) C2-C6 al kynyl, C3-C6
and C4-C7 C4-C7 and cycl oal kyl al kyl are
substituted with 1 to 3 cycl oal kyPET/US2005/042110

-Q(benzyl) substitutents sdBected i ndependently at
each al kyl, each are occurrence thereof from Cl-C3
al kyl, hal ogen, aryl, - of which is optionally CN,

nd - digﬁk%f f e 1t ¥ehRBE WA caiifbund of formulae IA-F,
éﬁ?oﬁally Substitute ?O eénzy are %ptlghaﬁlfmmuae

suhsteirt:ut ed as described for substituted to 3 tines
t hese groups i of 1B s set f cyano,
above %%“&ﬁ%mﬁ%r d@ﬁagﬁﬁ‘HHH@’Pﬁ(ﬁg %Elalkyl
IC IF Cl-C4 hal oal kyl, or Cl-C4 al koxy WO

2006/ 057950 PCT/ US2005/ 042110 19 IAIB ICID R H,
hal ogen, -OR', Cl-C6 al kyl, Tablephenyl ), H, hal ogen,
-OR], -S(O"R ', -S(ONR'R ", C2-C6 -Q(benzyl),

of

'S(()),,
1s(0

R IA - CN,
R'R 2

- CB) R12
- CLON

, alkenyl,

CZID-(II(O)F\I]EB
R1L1R12 —_ NR']

IF
1o

- NﬁTRl
1S(O "
tycl oal

ycl oal¥®
vrl 0

ai

| k\/l al l(\/l

'IQE lke 1, C@él6
1§\ﬂ>tm§1y spbstipsge
R(gpender(ﬂypqﬁ éﬁ% oycurrm;@e If\}féeof

NR'BI"C7 or C4-C7 and C2- 06 al kenyl ,

\/\.hpr ein
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e

lalkyl,
en’ts selecte

logen aryl -CN, -OR’

Cl-—¢cvcloallod a'l hnn7\l| \
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q
h
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ubsti
el ect
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each o
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ption
1al oal

ka nntl

wfleﬂbrlﬁlyyw&h

B62-4s Ryl ézc@e Toxpyl efrighe cyeloalkdy Gl

nall y sub

ahlgAkyl ca- 7 6 al kynyl |

C3-C6
stitut

03 (
t%ﬁﬁ@’gy A
deb-Gondeper
eleHkd e

|<R4;@7a| kyl
&IYF¥ bst

3¢l h
of which is

optionally
substituted
as set forth
above for the
groups in R
of IC-IF

a%k?ﬁwgub
éz?ﬁiwl
S(@:RIE hift

JuPRIEY. at
re@hewt he

fR4m C1- cscyaHOR

i-Plera)) a

ffFom 1 tol &
optionally

substituted 1
o 3 times
with cyano,
halogen,
C]-C4 alkyl,
Cl-C4
haloalkyl, or
Ci-C,4
alkoxy

IR e r Bi N
Igf:(@ st‘?ﬁq}]t‘@d Wi ¢ 6&?%“3’11 &‘CR&lkenyl

1c 8>a 1, Cs-Cs
alkyla eny nzyl) and
T S

ky1ce

-C yc Cs-Cy
lalkﬁ

r pstltut@ms se

ubst1tuted with 1to 3
ndently at each

ageurrence thereot from C1 C3 alkyl, halogen, aryl, -
CN, -OR’ and NRng and wherein -(O)phenyl and -
(O)benzyl are optlonally substituted as described for
these groups in R® of IB

i haloeen -Q




NRORL1O or Cl-C4 substituents sel ected al koxy

i ndependently at each occurrence thereof from Cl-C3
wa@bdoglos798@l ogen, aryl, -CN, -OR9 and - NROR OPEI/HS2005/042110

hal ogen, -OR', -S(O"R, -@, -C(OR 12 , -NR R 121 at

| east one see R R -C(ONR11R12, -NR'C(O R12,

-NR11C(O 2R 2, of RS or R and R for R

-NR11C( O NR12R13, Cl1-C6 al kyl, C2-C6 al kenyl, C2-C6 is

F, d, or 1A _IB, I1C alkynyl, C3- cycloal kyl oar
T4- C7 [cycl oal kyIJAaI kyI l\/b; t B and | D IR vvharei n edéh
of—Cl m al |/\l| c6—alk n\ll ¥ ‘1’ ;
Al @%Qjﬁgglqkyl e 1 k o P8
ar ’SUszr CUt d V 'm 12
S {g@y g denill RN,
S %% f 18?1}, hE Al s 12
f : it e
/ i Seilprrg 0D | IS el
f G%FD R5 F%‘ 4 A7 ’ an 7 r e 276 al enyl, Cz-CG
¢ oplkylgyly Feyclog Fr joiPetad) Felomy, Csy
1 s 2ty igo-Gyafks P 0 BpERE o | Yeloalis Cic
RCT/ USPoqepaus s © ot erl SUHD :lF g
hi's i [RPERECaRs aéky ?@Q“ o4 or r’nE admey pwpgen Crets alkyl, Co-
vher ei nophglalllyéu ﬁ} as 1 1§ Hw1 fy%& dF }(e , Co-Cq
q1- C6 E%é%%@u jg 54] {5@ dFr eq BB meArE 1;53 cc,
tihi's | each occurlrerllggz1 t ere% oun f for ﬁ%l-l A cycloalkylalkyl
from C;-C; alkyl, halogen, optionally substituted
aryl, -CN, -OR’ and - haloalkyl with from 1 to 3
NR°R!® or Ci-C4 substituents selected
alkoxy independently at each
occurrence thereof from
C;-C;5 alkyl, halogen,
aryl, -CN, -OR’ and -
NR°R!®
R° | H, halogen, -OR", -S(O),R”, -CN, -C(O)R” -NR™R™, | at least one |seeR>, R°
-C(O)NR“R12 NR“C(O)R” NR”C(O)zRIZ of R®orR’ |and R7 for
R® | NRUC(O)NR™R"®, C,-C; alkyl, C,-Cs alkenyl, C-Cs isF,ClLor |IAIB,IC
-— alkynyl, C;-C; cycloalkyl or C4-C; cycloalkylalkyl, Me; the and ID
R wherein each of C;-Cs alkyl, C,-C; alkenyl, C,-Cs other of R®
alkynyl, C3-Cs cycloalkyl and C4-C; cycloalkylalkyl is or R” and
optionally substituted with from 1 to 3 substituents R® are any
selected independently at each occurrence thereof from of the
C:-C; alkyl, halogen, aryl, -CN, -OR’ and -NR°R", orR® | groups
and R® or R® and R’ may be O—C(R12 )2, ~O-. described
for R*7 in
IA-ID. R’,
R® (or RS,
R) are -O-
CR™),
-O- only
where R’
(orR% is F,
Cl, or Me
R® | H, halogen, -ORM halogen




IC, ID, IE and IF, wherein: R3is Cl1-C4 al kyl, C3-C6
cycl oal kyl or C4-C7 cycloal kl yl al kyl, each of these

wW@r@aps79pei ng optionally substituted with fronmPdI/us2085/042110
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substituents selected indépendently at each
occurrence thereof from Cl-C3 al kyl, hal ogen, aryl,

-CN, -OR9 10 and NRORlI o. [0055] Preferred enbodi nents
\?\HOM@ |S | nveRkLRR eﬁfb%dﬁx‘i’é?ﬁ@b‘f‘t@?s iberdtigh B @nlfdunds of formulae
erein: R3i1s -Q(phenyl) or -Q(benzyl), is optionally

sdbﬁﬁuh&t&ﬂlfron1l to 3 tines with a substituent

sel ect Egeﬂgintly at each occurrence thereof from

hal oge @é\ alk¥s5 C1-c4 al kyl, Cl-C4 hal oal kyl, or

Cl- CA qizhgwc,{&%ﬁéioPC?t%mﬁﬁﬂk@Fbodi ments of this

i nvention are conpounds of formulae IC, ID |IE and

| HO03Mer ei anreﬁeerd entdogiveenys Hf bis ingxiisien 218 qomponads ef formulae 1A,

0 ituted froml to 3 tines with a

ﬁbsﬁ? Eéﬁgﬁﬁ %??gd i ndependent |y at each occurrence
t her eofRfig @n@(hllbﬁi'&%@c Sk or G, <(CAydbkikl ylallol; €4kh of these
hal oal kyl, and - al kox 0057] Preferred

frm@msﬂmmg@p@pn{ﬂm wbstﬁv@étw@h el ochpybsiiagntspelected
9 E](Jg)e rﬁ){d&%‘[ %%hho\é@tﬁ{e%cg nl%eRgof ﬁc"orﬁ_'C &?ﬁ%@%é@‘%ﬁ’r Jr?l‘,j -CN, -OR

'S Thvention are
f%ﬂull\ﬁRlloA 25 IB, IC, IE and |IF wherein: R4 is
d -4 al kyl C6 cycl oal ky C4A- C7

e8P kI y| qu@.i}'red egg)coﬁméq:n‘q ﬂé@]és 1n§crg@3§reb%9nﬁg)unds of formula IB,

optiyal Iy substituted with from1 to 3 substituents
sel'ected independently at each occurrence thereof
f rom CR’G8- -Q(ghehyl) balQfhenryDaisydptiongly, sub@Rgted drogn 1 to 3 times with

rﬂ,%xﬁlft?ot&%gg @gtga}%iﬁr ef En egtfc%rc gclglgreegtgcsthelieg% E’PE halogen, cyano,
l Fc @48 | @ -Chaloalid, 2906kHF7950 PCT/ US2005/ 042110

O
Preferred errbocll ments of this invention are
nds oPrqf@‘rqd;mg@dlments phthig ipvemigniare cogpearads of fegmulae IC,

Hg é, Q(phenyl ) or -Q(benzyl), each of these

a?ja FOUps bei ng is optionally substituted from1 to

3 ti mesyidréih R is ub@hédslipsit (}(Bblﬁgfl)ﬁﬂhd indppia@milgstibgtitatd from 1 to
each occurrence thereof fraomh cyano,

C, -
al kijmes with @supgitvent Rei}&pctecgwge@n t at each occurrence thereof from
halogen, cyano, C;-Cy alkyl, C;-Cy4 haloalkyl, and C;-C4 alkoxy.

[0057] Preferred embodiments of this invention are compounds of formulae
IC-IF, wherein:

R?is H.

[0058] Preferred embodiments of this invention are compounds of formulae IA,
IB, IC, IE and IF wherein:

R*is C;-Cy alkyl, C3-Cs cycloalkyl or C4-Cy cycloalklylalkyl, each of these
groups being optionally substituted with from 1 to 3 substituents selected
independently at each occurrence thereof from C;-C; alkyl, halogen, aryl, -CN, -OR’
and -NR°R".

[0059] Preferred embodiments of this invention are compounds of formulae 1A,
IB, IE and IF, wherein:
RYis H.



al koxy. [0061] Preferred enbodi nents of this invention
are conpounds of fornmulae IE and IF, wherein: R3 and

w@RA00a087950t h hal ogen. 10 [0062] Preferred enmboRPCTESL085/042110
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of this invention are conpéunds of fornulae IA IB,
IC, IDand IF, wherein: R5, R6 and R7 are each H,
hal ogen, -OR', -NR'R12, CI-C6 al kyl or Cl1-C6 al kyl

opjdeeral |y PRl Eﬁ%@@n’(@n@‘off tﬁﬁ%@enﬁ@n %e%é%hﬁ&ﬁﬂtf%nulae IA,
sel ected i ndependently at each occurrence thereof

f I3 MBECInddE, whingin; haI ogen aryl, -CN, -OR9 and

|- rl:lsgrl?% ?%ﬁli}néggﬁ r ! e—?{(ﬁ rbod meﬁ‘to?tl}e%e grlyggroll@ being is

| gpﬁ&ﬁll:{gsubéﬁ%@t%@ £Bm Rﬁ) 3 ﬁmfek Wi’ﬂhcb subitREM sSlecte® ididpendently at
one of Is H and the other of R6 or R7 which

i saqimccmmsceﬁhuggfefmm halogen, cynm, TR, 2ligil, €6 Cahilgaliody and Ci-Cy
1 C6_al kyl each of which is optionally substituted
k\?f‘Yh from1l to 3 substituents sel ected

i vlmﬁmsndentmfe@ted eAbBdREEH ¢RAREntdAEbE afe don®Bundd ofESrmulae IE
a:aglgf hal ogen, aryl, -CN, -OR9 and - NROR [0064]

mEer@Rbodi nents of this invention are compounds
of for mul ID and IE, wherein: R8 is H
or hal %eﬁg%ére[t@g}ggﬁdhgreferred enbodi nents of this
I po0w2] i on aPrefeedpmbodsndats éfhiniheentibn aredoaip@iunds dRGoinsulae 1A,

hal ogen. [ QQ66] Preferred enbodi ments of this
i et iLBring A&, ¥sEpBunds of formulae A, B, IC ID,

| E and gisFRs meareea&%tmogéﬁ S@RIIUNRISRRlcf% 381 GHC1-Cs
set forth in the following Table B WO 2006/ 057
P@WyU@IZﬁkﬁﬁlllQ4ﬁHsllﬂlteCQ@1tHMIel B B AubsBtueQts| selektedlifdepéadently at

K | kyb
CeadipoGpree otpnifiany ey At hlpisar R oy yORCARGARR
aligog3y C3- qﬁrefe\x‘l‘éh @atblsIm s oﬁﬁ:s@ﬁvéﬁho%e%mpounds of formulae IA,
icloalk yl -al k each optionally substituted, or

B1 6allRyIE mdf’qub@mryl ), -(O phenyl or (Xbenzyl ),
each o %'19 ﬁﬁ!}rlo}/ch‘cléjr% 'nlle%ﬁg

one of R® or R’ is H; and the other of RS or R” which is not H is halogen,
-ORM, -NR"R"?, C}-C¢ alkyl or C;-Cs alkyl each of which is optionally substituted
with from 1 to 3 substituents selected independently at each occurrence thereof from
C;-Cs alkyl, halogen, aryl, -CN, -OR® and NRRY.
[0064] Preferred embodiments of this invention are compounds of formulae 1A,
IB, IC, ID and IE, wherein:

R® is H or halogen.
[0065] Preferred embodiments of this invention are compounds of formula IF,
wherein:

R® is halogen.
[0066] Preferred embodiments of this invention are compounds of formulae IA,
IB, IC, ID, IE and IF, wherein:

the substituents R!-R® are as set forth in the following table B:



C4- C7 each cycl oal kyl -
substituted

W@ bdaoensmso vel vy,

optionally
optionally substituted R4 H or,

Cl-c4 C -4 al kyl,

al kyl

each

- phenyl ) PET/U82005/042110

alternatively, alkyl, C3-@5 cycloal kyl or C3-C6 or
C -C6 alkyl, C3-C6 C4-Cr7 cycloal kyl -al kyl, cycl oal kyl
- benzyl), cycloal kyl or C4-C7 each optionally
substituted, or C4-C7 each gyglopl kyl -al kyl, each
-NR1' R12; or -(O phenyl or cycl oal kyI opti onal |y
pptionatty bUUblIlu nzyt)), ch tTgRat|
al kyl , eac% substit u ed I‘llRlla? / ) ?g) pTgyl 18 ) IF
sulpstiftuted optionally or -Q ko}gmyllk)d, each substituted
pptionally substituted R H, halogen, -OR', -NR "R
C, R%6 [al Kyl or Cl1-C6 alrk)d,-d;.alkéd or OV eleallkyl optional |y
substijtuted for 1A-1D R6, H halogen, -OR', -NR "R 12,
CIRES [at kyJangt, Clodke )kyIH;@ﬁauérﬁativle@,e@l-@@lkylﬁz-g cycloalkyl or
bpt | Onai AN subst it ut ed “ana L)@y doallfydaiklAcach bp@hallyssubdituted, or
hal Ogerbycloalgf or | -OMByR12 —(C@phe@? | RLdBEnAT), dadh GRionadlly lybstituted
optionat ly, substidwuted R ogen, -OR' hal ogen
[ 0067]| dvbiogipr eff gptigdienjodi ments of this invention
are compaungds WheiRiified R is C1-C3 alkyl; 5 Rz is H
or Cl- (g%,tlaﬁgﬁyl R3 is H |G-C4 alkyl, -Q(phenyl) or
opt i onagut)gfmﬁé{pst ituted -Q(phenyl), nore preferably
hal ogen; WD 2006/ 057950 RCT/ US2005/ 042110 23
R* H; or, alternatively, C-C,4 C-C4 alkyl, | -O(phenyl) | H; or, alternatively,
alkyl, C3-C¢ cycloalkyl or C3-Cs or C1-Cq alkyl, C5-Cq
C4-C; cycloalkyl-alkyl, cycloalkyl -O(benzyl), | cycloalkyl or C4-C;
each optionally substituted, | or C4-C; each cycloalkyl-alkyl, each
NR!R'; or -(O)phenyl or | cycloalkyl- | optionally optionally substituted,
-O(benzyl), each optionally | alkyl, each | substituted NR"R'; or -(O)phenyl
substituted optionally or -O(benzyl), each
substituted optionally substituted
R° |H, halogen, -OR', NR'R™ C;-Cs alkyl or C;-Cs alkyl |F,CLLMe |SeeR’
optionally substituted for IA-ID
R(’, H, halogen, OR'" .NR''R'?, C;-C; alkyl or C;-Cs alkyl onecis H See R®,
7 optionally substituted and the R’ for IA-
R other is 1D
halogen,
-OR“,
—NRHRIZ,
Cl-C5 a]kyl
or C;-Cg
alkyl
optionally
substituted
R® H, halogen, -ORM halogen
[0067] More preferred embodiments of this invention are compounds wherein:

R!is C4-C; al

kyl;

R?is H or C;-Cs alkyl;
R? is H, C;-C4 alkyl, -O(phenyl) or optionally substituted -O(phenyl), more

preferably halogen;




R4 is H C-C4 alkyl, -Q(phenyl) or optionally
substituted -Q phenyl), nore preferably hal ogen; R5

WO 2006/057@50 or Me, nore preferably -OR 1, wher ePCT/BID05/642110
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25

Cl-C3 alkyl; R6 is Hor nore preferably d, F, C-C3

al kyl, hal o-substituted CI-C3 alkyl, or - 5 OR', Rl1

is Cl-C3 alkyl or -NR11R12; R7 is H or nore preferably
a, F, rEis €3 abkyiyP Lot HRny]) WhsEtRInAlLfRdbstiutéd -Ophenyl), more
al kyl . [05068]] !4( %I (%r}é)prgerred enbodi nment s g)
tpie£erabivé1atogcm are conpounds wherein: 10 R is CHS;

% ICIS_QE( %}Bo)r M% él&(Hre é)]‘kefgri_gla' 8& %é%ge%q )ﬁéb is%’l-C3 alkyl;

- O CH2RE R RY tnoré ?re‘f&ﬁ‘ﬂ)l?@ F)CISGPéikylt wiletubgtiired C§ €5 3lkyl, or -
ti nes VYIth a substitue el ected 1 ndependently at

e R (R:cwr(p’e‘ﬁzcdeMr-b@ Rrom hal ogen, cyano Cl-c4

al kyl , 15 hal M1 ESpH o~

F, oBR éﬁ@”r‘tﬂf?ﬁﬁﬁ 1%@%&%&% -’Eﬁéﬁé‘?& s C1-Gs
051 OCH2 phenyl where each of said (Xphenyl) or

phen is optionally substituted from1 to 3

t {08581 \ w. t h Aa¥k1§ Sopregspferred Fabediments o Huip wisaliqn ¢ compounds
qccurrence thereof from hal ogen, cyano, Cl-CA

Cl -4 hal oal kyl, or C-C4 20 al koxy; R5 is H,
CH3 ORM3sCAzor O: R6 is H CH3, -OCH3, F, O or CF3:
R7 is H, F,_ d CH3 or OCH3; and R8 is hal ogen. 25
[ 0069] R i Hyof &5 nor e preferred enbodi nents of this
i nvent r @@;}% R -€(Bhenvl) or
R R o B O Oy O O ST B Sfifcblh of AR EPhenyl)
PET/US2 (050N B hpBiongly mulmte@ fRm R20 R3inks VRE) RBIORTIURG selected

N?n(igptle_rlld\é%ﬂy atl_elzalal I(_)Iccu|\1zr|5‘enlc_:|e Elle%%f ﬁo%alcﬂgeﬁ, cyano, C;-Cy alkyl, Ci-Cy
haloalkyl, or C,-C4 alkoxy;
R*isH, F, CHs, CH,CH; CH,CH,CH3, CH,CH(CH3)CHj, -O(phenyl) or -
O-CH,-phenyl, where each of said -O(phenyl) or -O-CH,-(phenyl) is optionally

Ig{el

substituted from 1 to 3 times with a substituent selected independently at each
occurrence thereof from halogen, cyano, C;-C4 alkyl, C;-C4 haloalkyl, or C;-Cy4
alkoxy;

R’ is H, CHs, OCH;, F or CI;

R® is H, CH3, -OCH;, F, Cl or CFs;

R’ isH, F, Cl, CHs, or OCHj; and

R? is halogen.
[0069] A further more preferred embodiments of this invention are compounds
of formulae IA-IF, wherein:

RI-R® are as follows:
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MHOEHFO HH MHOM HOA FHH M HHHFH
FH M HHHFHO H M HHMFHFH MHHMEF
o@p/ost95sve HHHFFFH M HHHFHHH MCHUS0b5/642110
MHH MHHHM FHH2® HHHFFHH M HHH
d HHH M HHHFO HH M HHHO FHH M HH
HCNHHH M HHHHNCOMR HH M2 HHHHO HF

H Me HM HFH
HNEIO(S\'I\;@] H H N’ghﬂli t}& sgggﬁthlﬁ Fﬁ@fe’ﬁeﬁ c%rngourﬁs a:ab H K

CH2 NH2 27-#iniréthiyl-4vphdd yHI Ci24Nkahiddiseqrinolite; H OH CNHH

5006/ 087d56° BT Ba0R) LTI Tob> {080 Tl

speci f 'Zcﬁhhﬂetﬂfll@f @f ﬂﬁ&oﬁﬁh@ﬁ’ﬁﬂnﬁg 4fefah dr01soqu1n011ne
- di met hyl - 4- phenyl - 1, 4-t’et r ahydr oi soqui nol i ne;

4 ( 4- n@thdmﬁ)tbﬁe‘h@ ﬂQOW)thPmElt]h%,B 41t612fa13>’d401§@q111@1mr oi so

- i ot Ror ATRRTDPUEMEFIRURG T 23 ey ek arne ias
nol i nep ’/ﬁdlmethyl 4-(4-fluoro-3-methyl) henyl 1,2,3,4- tetrahydrmsoqumohne'
2, 7-di methyl-4_ _3 fluoro) hergiyf) 3 4- t et rahydr oi soq
ui nol i He(3-chloro ﬂuoro)phenyl 2,7 methyl 1,2,3 4-tetrahydroisoquinoline;
4-(3-chloro)phenyl-2,7-dimethyl-1,2,3,4-tetrahydroisoquinoline;
2,7-dimethyl-4-(4-methyl)phenyl-1,2,3,4-tetrahydroisoquinoline;
2,7-dimethyl-4-(3-fluoro-4-methyl)phenyl-1,2,3,4-tetrahydroisoquinoline;
4-(4-chloro)phenyl-2,7-dimethyl-1,2,3,4-tetrahydroisoquinoline;
4~(4-chloro-3-fluoro)phenyl-2,7-dimethyl-1,2,3,4-tetrahydroisoquinoline;
4-(3,4-dichloro)phenyl-2,7-dimethyl-1,2,3 4-tetrahydroisoquinoline;
7-ethyl-2-methyl-4-phenyl-1,2,3,4-tetrahydroisoquinoline;
4-(3,4-difluoro)phenyl-7-ethyl-2-methyl-1,2,3,4-tetrahydroisoquinoline;
7-fluoro-4-(4-methoxy)phenyl-2-methyl-1,2,3,4-tetrahydroisoquinoline;
7-fluoro-4-(3-fluoro-4-methoxy)phenyl-2-methyl-1,2,3,4-
tetrahydroisoquinoline; '
7-fluoro-4-(3-fluoro-4-methyl)phenyl-2-methyl-1,2,3,4-

tetrahydroisoquinoline;

7-fluoro-4-(4-chloro-3-fluoro)phenyl-2-methyl-1,2,3,4-tetrahydroisoquinoline;

4-(3,4-difluoro)phenyl-7-fluoro-2-methyl-1,2,3 4-tetrahydroisoquinoline;
4-(3-chloro)phenyl-7-fluoro-2-methyl-1,2,3,4-tetrahydroisoquinoline;
7-cyano-2-methyl-4-phenyl-1,2,3,4-tetrahydroisoquinoline;
2-methyl-4-phenyl-7-trifluoromethyl-1,2,3,4-tetrahydroisoquinoline;
4-phenyl-1,2,7-trimethyl-1,2,3,4-tetrahydroisoquinoline;
4-(4-chloro)phenyl-1,2-dimethyl-1,2,3,4-tetrahydroisoquinoline;
4-(3,4-difluoro)phenyl-1,2-dimethyl-1,2,3,4-tetrahydroisoquinoline;
4-phenyl-2,7 8-trifluoromethyl-1,2,3,4-tetrahydroisoquinoline;
2,7-dimethyl-8-fluoro-4-phenyl-1,2,3,4-tetrahydroisoquinoline;
2,8-dimethyl-7-fluoro-4-phenyl-1,2,3,4-tetrahydroisoquinoline;
2,7-dimethyl-8-methoxy-4-phenyl-1,2,3,4-tetrahydroisoquinoline;



4- (3, 4-difluoro)phenyl-2,7-dinmethyl-1,2,3,4-tetrahydro
i soqui noline; 2, 7-dinethyl-4-(4-fluoro-3

WO p@bloy19¥phenyl - 1, 2, 3, 4-t et rahydr oi soqui nol i NBCT/US2005/042110
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4- (3-chl oro-4-fluoro)pheny272, 7-di nethyl -1, 2, 3,4-tetra
hydr oi soqui nol i ne; 4-(3
-chl oro) phenyl -2, 7-dinet hyl -1, 2, 3

, 4-tet Ba]h% gfe%ﬁ %%cﬁ‘&!#yllﬂ?heﬂl}@ 1,2,3,4- tetrathrmsoqulnohne

2 7- di et 4-"met phenyl-1, 2, 3, 4-t et rahydr oi soq
ui nol i ﬁenethyl 4-phenyl-7- trlﬂuoromethoxy-l 2, 3 4-tetrahydr01soqu1n0hne

ﬁy g r g : g%é E ?/(%ifglppéygpﬁelngloj}—methoxy-f ¥ne)tlglli] b @,@ 4 ]fétgdhgldf‘blstoaafn%hne;

4- (4-chl foﬁ)o%l-@%Emgl)ﬂieﬂyﬂﬁ-ﬁﬁ&hméﬁ-&ﬂ%ﬂﬂdil‘333 ahydr oi soq

U|noI|ne -(4-chl of'o-3" -fl uoro) phenyl -
7&mmhghhyqum2hn@ 4- tetrahydr0|squ|noI|ne

4- (3, 4?’&:3 tﬂl 2 %)Srget%yﬁph ’y177 %eqﬁct){]}yﬁ-m]et}%d?l f’S het rahydro

I soqui
71&&ﬁy&@gmq§ﬁbuhe4 phenyl -1, 2, 3, 4-t et rahydr oi soqui nol i

4 ( 3, 4 7dn¢uhgz§w})(§ﬂ@ﬁbyl)pﬁleéywezhsﬁét%%ﬁﬁ -tqtrahydrojsqauinolpe;
drois

1 Duor gl ABeRes BN 22 BTN IR any

r oi soqgi@ahéethexy)phenoxy-2-methyl- 4-pheny1 1 ,2,3,4-tetrahydroisoquinoline;

i

7-f1uor y‘h’ré - 44(3 WRESMY b ﬁ%a!ﬂ)ﬂifoisoﬁm%oﬂne

tetrahy rol s qU|no I ne; % ro-4-{4-chloro-3

- f | uor G}@Mb%ﬁ%ﬁp’ﬂlmﬂ Z-hydroxy- -methyl-1,2,3,4-

qﬁh rahydro squ|noI|ne
>SN el ?%henyl 7-fluoro-2-methyl-1,2,3,4-tetra

hydr Oi ﬁoﬂmﬁ&blﬁﬁethyﬂpﬁ&gl 7—hydroxy—2-methy1 1,2,3,4-
- chl or o) phenyl - 7-f 1 Gor o -1, 2,

BtdmﬁyﬁmaWﬂdﬁwhgaqU|nollne

7 C yan Ql rrét ng 1 Oaﬁ )}IF 9%1},{1 X%I éjgn%(t)]{% hz?#%(-%t%h@@ﬂﬂoﬂﬁﬂnbline;

3 4 t et4r. h%@h@)@@ﬁ&dtmbthlyﬁ;l 2,3,4-tetrahydroisoquinoline;

g pheny2I 8- dm%etgylté{—lpgeentyp{ 2 3,4- tetrahgfld;o?stoal?i?lgldlrlm soqui nolin
4-(4-c Y4 6186 @ﬁmqu soq
i ol 1 e R R - S b g

3,4-t et#@b@tdﬁhlomjghlenybm&qémeﬁ@d 1,2,3,4- tetrahydr01soqu1nol1ne

4- phenyl tri etrah dr oi.soqu
i nol i né-(3; SZ-dx;fi3 {1 5% Ft%l}yéjlazz %ﬁ éﬁ ﬁ!roés quInolinie;

3, 4-tety @ﬁﬁﬁl&ﬁ 154 ﬂﬁ@ﬂ 1-22, 3 ,A-tetrahydroisoquinoline;

8- dlnethyl Yuog% 4- Oﬂﬂﬁmf EZ t%traH@dr0|squ|n

ol i ne; 2,8- dlmethyl 4-(4- ﬂuoro-3—methyl)phenyl -1,2,3,4-tetrahydroisoquinoline;

i ol B B ARy BT s ByE ) o Ll oGR8k
2, 7-di magglw WichidRy phens-248-aiedyl= 12,2 A3etaltydisisdiydiadine pq

U|noI|ne

2- met hyt-(achipredghenyl-2.8idimadwhbis hirigjahydroisoguinglings hy dr
o (o P Sk p-dimethyl 123 Atctrabydrpispayingling:

ahydr 0i4eEehl6R)-3Migioro)phengh-p Bhtﬁmﬂis'l 1, 2 3 4 tetrahydrmsoqumohne;
-nethyhgghen yl - 7- met hoxy- 2- net y
dimethyl-4- (4-methoxy)pheny1 2, 3 4 tefrahydrmsoqumohne
4-(4-cyano)phenyl-2,8-dimethyl-1,2,3,4-tetrahydroisoquinoline;
2,8-dimethyl-4-(4-trifluoromethyl)phenyl-1,2,3,4-tetrahydroisoquinoline;

2,8-dimethyl-4-(4-methyl)phenyl-1,2,3 4-tetrahydroisoquinoline;



5 tetrahydroi soqui noline; 4-(3
-fluoro-4-net hyl ) phenyl - 7- net hoxy-2-net hyl -1, 2, 3, 4-

W@ eqosabnesr oi soqui nol i ne; 7-met hoxy-4-(3 PCT/US2005/042110
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- et hyl ) phenyl - 2-net hyl - 1, 283, 4-t et r ahydro
soqui nol i ne;
2-nethy| 7- phenoxy- 4- phenyl -1, 2, 3, 4-t et rahydr oi soqui no

line; h -8-(N-methyl ethyl-4-phenyl-1,2,3.4-tetrahydroisoquinoline;
7(4rmt Spe&ﬁfﬁ%%?@-ﬂ-heg 23A4¥aray

dr oi SO@b(hydﬂomy)metHyl@-methyl -4-phenyl-1,2,3,4- tetrahydr01soqu1n011ne

Tner P Bpheniatytans L Zadisrneror fisghe O
3, 4-1 et2r1ﬁ Biydr S’J(NC}H&h?l%dlﬁﬁamlde- -phenyl-1,2,3,4- tetrahydrmso%umohne

4-(3-fluoro-4-meth | - 7-hydroxy- 2 ne thyl-1,2
-t et r 8hndthokgBeéthylh4- (fbmeﬂfyl)phenyl 1,2,3,4- tetrahydrmsoqumohne

?f t( :t i la @d‘f 8&@8@%8&? _e né‘[ oxy— ghy)ﬂi 22 3 rﬁ{e(etré’ljlydilmgdqﬁm%hne

4- (3, 44 3&&'&6%@@&&1&&@ AethyR1 MY hydtrahydroisoquinoline;
34tetra2%dr0|so qui noline; 4-( g

- cyano)ipld gichiproyphenyl-8amethgxy-3- meélﬂylalh%:a f401ie§féhydr015°q“m°hne
qui nol |

8- di rre Chic’rﬁhge ‘i’mip hfn)él n%eﬂ%oxgh %‘F%ﬁyé UI noI i ne;, 20
Ztargﬂﬂyﬂﬁﬁga)ylhmhﬁég fluoro) phenyl -1, 2 3, 4-tetrahydroi soq

ui nol I ne;

4- (3,4 4d<3f"Fhl%f|Oo‘) Bﬁ@ﬁgnhegyls&meﬁwm-mﬁhﬂ 3.2483.fet r ahydro

[ ggﬁ (3 5-di fl uoro) phenyl -
1 né,ﬁi& Oral?mfh ’4-t et r ahydr oi soqui nol | ne
2 8- di ME@fﬁﬁﬂrfmo(caphenyl 2-methyl 1,2,3,4- tetrahydrmsoquinoline

A 1:1 ILI ?r;%&l‘ e}ﬁgr()zlsl ﬂP‘PfB?Iﬁ'leg% %lgpfl qp?;g%;i ylgPoeléoquinohne

3 4- t et4 @y drmi biD&metldR-1,2,3,4-tetrahydroisoquinoline;
4-( 3- chlg{]%4fl§(ggllrljécl)lijlhen }%5_ |rrethyl-y 3,4-tetra

hydr oi %@uq:lﬂgﬂorﬁ@uoro l(egy ,ar(hmﬁfbb’]o} gﬁeéiﬂ,qtrahydrmsoqumolme
8- di m%ﬁ]ﬁ%—%-(g ’4458{n%{u0§£}¥ﬁen%lﬁ-§ %%h-@éﬁa&l[}grms%q(lﬁlolme,

-chl or

- di met hy{3- ﬂlu&o%)héni'lel frﬁmyﬂ-l’lgﬁ Z&SQQMMhQHﬂOMqumohne
4-(4- chloro)phen 2, 8-di 2,3, 4-1 gahydr0|soq
ui nol i rfef3-fligoroA- E’ﬁﬂ’dbﬁhglyl‘le’r&%tpﬁlfk%ﬂérﬁ/ etrﬁhy o1soquinoline

8- di mtﬁ{dhﬂﬂy r§ }')’T%F_quéﬁhﬁagﬁ @rlﬁéﬁquijk RO {eR8hy@Bisoquinoline;

2, 8-di yphenyf - .23, 4-tetrahydroi so
qui nol ife, 4 d1ﬂu0r0)pheny1 -2-methyl-1,2,3,4- tetrahydrmsoqumohne

f]r 0 |( |4n gy angzglﬂ )Spheny & —gr;er"c[}?ylhl i 3 %l-tgtra‘?['lyﬁrmsgqrul ﬁjlre ol soqui

8- di met iyl clﬂoi(o43 tﬂﬁbiobﬂ%?f@-ﬁl%fh))lH@@MLw&ﬂ%‘d%l%qﬂdhﬁgy

dr oi soqur nol 1 ne;

8- di nethd- clzlo(o44-tﬂsomlb})epﬁb2rymeﬂﬂlzi 2,3 44etradtydsviyaiugnolise;

qgui nol i 0 5/04

- et hyF CaeYROTRERY RS et e R gRaoad

3, 4- t et4-physhiisRy2inehyne?,3 4—tetrahydr01soqu1nohne

8- (hydro )neth | -2- et hyl yl -

1,2, 3, &4 (%@hlg@me@yls@-émpmjlﬂmhyl 1,2,3,4-tetrahydroisoquinoline;

5 i rnnglt Ih x(é :ﬁdl%ﬁgrno\f-mp%eﬁw- { ,Qyﬁmrge?h}}- 1,22,§’,4f]tettrﬁf§rd%1¥&ﬂlﬂbﬁﬁ&
(8-fluoro-2-methyl-4-phenyl-1,2,3,4-tetrahydro-7-isoquinolinyl)-N-
methylmethanamine;
(2-methyl-4-phenyl-7-isoquinolinyl)-N-methylmethanamine;
N-methyl(2-methyl-4-phenyl-7-isoquinolinyl)-N-methylmethanamine;
8-hydroxy-2-methyl-4-phenyl-1,2,3,4-tetrahydro-7-isoquinolinecarbonitrile;



2-met hyl - 8- (N- net hyl ) sul f onam de- 4- phenyl -1, 2, 3, 4-tetr
ahydr oi soqui noline; 5

W@200e05m9%0/ - 2- et hyl - 4- (4- met hyl ) phenyl -1, 2, 3, 4P€BUS BNy €}42110
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15

roi soqui noline; 4-(3, 29

5-di f |l uor o) phenyl - 8- met hoxy- 2-net hyl -1, 2, 3, 4-t et r ahydr
oi soqui nol i ne;

f;)i( 2;); I-lg%fﬁ}rgg%ﬂxﬁylﬁ;ﬂ?h%%%&i;%fdmlimqhiﬁbﬁ%yﬁmémhﬁdl,f atyd
4- ( 3, 42-diighdaiehheng|4-Simiydoixgquiaatisehy - 1, 2, 3, 4-tet r
ahydr.qi soqui_nol i ne;

sy xide fhsreofa rharmpesyirdhy acoeptzhle pikhersofra sobatethereqf, gr

- dr oi soqui nol i ne;
iy%g?%ﬁ%%?§¥4-fluoro)phenyl-8-nethoxy-2-nethy|-1,2,3,4
-[0081} ahydFoithequoregirefeaed compound of this invention include those (+)
%q%ﬁ?w%%s%fﬁﬁ%%&&@ﬁ%!f@q% -iF, ]s'éI%Ct%d %‘otme{a{)%ry:d rorsoq
-fluoro) phenyl -2-net hyl -1, 2, 3, 4-t et r ahydr oi soqui nol i ne
;15
4-(3,5-difluoro)phenyl -2, 7-TABREBY| -1, 2, 3, 4-tetrahydro

i soqui noline; 4-(3 R3

-chl oro-5-fl uoro) phenyl -2, 7-di net hyl -1, 2, 3, 4-t et r ahydr

oi soqui nol i ne; R2
2-nmethyl -4-(3,4,5-triflugro)phenyl -1, 2, 3, 4-tetrahydro
soqui noline; 4-(3 -fluonjo)phenyl -2-nethyl -1, 2,

3, 4-tetrahydroi so quinoli
4- (3-fl uoro-4-nethyl)phen
oi soqui nol i ne; 20 =
4-(4-f|uoro-3-nethy|)phenyu;

oi soqui nol i ne; H
4- (3, 4-di fl uor o) phgnyl -1,2,3|4-tetrahydroi soq
uinoline; 4-(3 -cfjl oro) 2-meth JOH

3, 4-t etrahydr oi sggthinolee,;
4- (4-chl or o- 3-Rfuor o) phenyl -
oi soqui noline; 4-(3
-chIoro-4-fIuoro)phenyl-2-nethy|-1,2,3,4§%etrahydroiso
qui nol i ne; 25 D

4- ( 3-cyan) phenyl - 2- et hyl -1, 2, 3, 4-t et r ahydr oi soqui nol
ne;

N
-né?F?l-l,Z, , 4-tetrahydr

fEtaTReet ANt iTge) = 2enEs iyl T2 S i Ry (Al OURgpe)
ﬁf - (45616 ;%eo ?‘%{o‘g@gfo- 2L | e
ha

1
O

t et rahydr gi soqui n 2
+diflu rn)-A-qugn

had 1’: 3 4-tlet rah

5;3 Hoqui Hal i|Me | E [ Chiralcel® OD 10 st |190.0-190.5
8- 1 | Oddo- PHehy| |-B1- pbinalpak® AD3, 4 ¥&t r ahy@rd- 7-/i16040163.5
ifgol | Md ) - NH 3@ nefihy| Grirdiage®ridie; | 2.5 ond [ 136.0-138.0

-meghyT - BapHenyT [ 7- | shgalcsi@ ODy! ) F 1 net hyliset hanamoal72.0
s g, |H |F._ |[F [Chiraleel®OD |10  |lst 138.0-139.0
Tarel W TR T P PIE YA AP TR | Y1 )l oha Mot A1 75.0
M Sy o B Cnlap ARLDET 2 gpd (14451460
28061 M7 95 0HpAH LS OEChuslpak® Ash | ] ' |2nd  [172.0-173.5

(2- et hyl - 4-phenyl -1, 2, 3, 4-tetrahydro- 7-i soqui nol i nyl)
ol ; apd . . .
DTRPR) . SREoiper protormad smegt ot i shlonis A paure of cgmpounds of
formulae (IA-F) wherein the compound of formulae (IA-F) is radiolabeled, i.e.,
wherein one or more of the atoms described are replaced by a radioactive isotope of

that atom (e.g., C replaced by '*C and H replaced by *H). Such compounds have a



an oxi de thereof, a pharmaceutically acceptable salt
thereof, a solvate thereof, or prodrug thereof. 5

wQ 0®é379Fur t her nore preferred conpound of t hiBCT/US2005/042110
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i nvention include those (+B0 enantioners of conpounds
of formulae IA-1F, selected fromtable DO TABLE D R3
RR R4 O HOHNOH RLO D10 Ex. R R_ R_ Chiral

%%%l\jé H’ﬂ_ﬁ)@%]ﬁ MJC s, (%: Q%&%k@?pt{? ﬁ% 196%ﬁnln9%|\slgé%lﬁty ofa

Fp&Zhmti phada(acgut kbl ththiRdth ABOONEBBEIE pr@eln& HF F
I r—
CE‘f lrf;R Blitd df fobnd@e %@I F Ha%%a@euti@al&fa&eﬁaﬁe Chiirfeg!

Cry AD 10 2nd 174.0-1 Chi T al pak
A[DOI@] 2nd Winbtler bgiiecDof t&sMavdﬁtllan s Chiethwded kx@at)ngq;élg@der which

2nd 172.0-173..5 007 th

20 A R O b ROBRER REBhHSST A5 pincotrine
(b adpanithe Rﬁinﬂl édﬁ%)r%@ﬂ'ﬁ?&ﬁﬁi’st&fngft@ rarpatiagt if héedof stich treatment a
r adi ol abel ed ) , wherein one or nore of the atons

dé@canebwﬂaﬁéfeﬁt@m et bﬁa aommx@acftfpwla%ﬁﬁo@eoroq 15

that ato y 14C and H repl aced by
Eﬁam@u%‘ﬂ}cé% B%Bfes B 2 a 2006/ 057950

{00/76552005/ Ab2iet AspedOo e idleytiof ispomethbd af trehﬁﬁg a désogder which
as standards and reagents in determning the abilit
ofs qeaterbbypt is zﬁllepep'ﬁé’?tﬁﬂﬁ’@élﬁlﬁ?fé%ﬁed yaifbplityod serotonin, nore%mephnne

n Sfj(rl(%aﬁrﬁﬂei %Iﬁ&%on%r%teg h&ﬁlmstenng to a patient in need of such treatment a

therapeutically effective amount of a compound of formulae (IA-F), or a

pharmaceutically acceptable salt thereof and a therapeutically effective amount of a
serotonin 1A receptor antagonist, or pharmaceutically acceptable salt thereof.

[0076] Another aspect of the invention is a method of treating a disorder
referred to in the above-mentioned embodiments, wherein the disorder is selected
from the group: cognition impairment, generalized anxiety disorder, acute stress
disorder, social phobia, simple phobias, pre-menstrual dysphoric disorder, social
anxiety disorder, major depressive disorder, eating disorders, obesity, anorexia
nervosa, bulimia nervosa, binge eating disorder, substance abuse disorders, chemical
dependencies, nicotine addiction, cocaine addiction, alcohol addiction, amphetamine
addiction, Lesch-Nyhan syndrome, neurodegenerative diseases, late luteal phase
syndrome, narcolepsy, psychiatric symptoms anger, rejection sensitivity, movement
disorders, extrapyramidal syndrome, Tic disorder, restless leg syndrome, tardive
dyskinesia, sleep related eating disorder, night eating syndrome, stress urinary
incontinence, migraine, neuropathic pain, diabetic neuropathy, fibromyalgia
syndrome, chronic fatigue syndrome, sexual dysfunction, premature ejaculation, and
male impotence.

[0077] Another aspect of the invention is a therapeutic method described herein
wherein the (+)- stereoisomer of the compound of formulae (IA-F) is employed.
[0078] Another aspect of the invention is a therapeutic method described herein

wherein the (-)- stereoisomer of the compound of formulae (IA-F) is employed.



[0073] Another aspect of the invention is a
therapeutically effective anount of the conpound of

wo oooas?e0 (| A-F) and a pharmaceuti cal | y acceptB@i/852005/042110

10

15

20

25

30

carrier. 5 [0074] Another &spect of this invention is
a nmethod of treating a disorder which is created by
or is dependent upon decreased availability of
ﬁly Pn' n, Ig@r ﬁﬁe@ﬁ%rthﬁ%ertﬁﬁ fERAREI Hthe YWeﬁtlibn which are, for
ses a stering to a patient in need of such
t bleﬁty;réeftcnhed inhtbe apetatti of atdayate Efnbodinveatsamay atso b pgovided in
or a har.ma

conpound of for

P auPan S REIE RRPRdrien (ST ETEP AT AP e L ention
t DRidnn¥ETh dx' %@vﬂtf Rsdel Ao kotte 24 f Nnde dnbodifRht, WalyGilso be
is creat’e y or is dependent upon decreased
apaividediskpargtelyf orgemuy suitable snbeapbinaiphri ne  or

dopam ne, which conprises adm nistering to a patient

in need of such treatnent a therapeutically effective

rafibn of @Gﬁﬁﬁ'ﬁﬁﬁs of theQhVatitigh (1 A-F), or a
pha ceutically acceptable salt thereof and a

Z‘%S@ euti Gald, g% oufldh Q&to'rd{ AR RivedfioR forlé;aﬁl%[@ts@ﬁhfg thé¥erials,

Ol' ant agoni st, or ar maceut i cal y acc tﬁt abl e

S aitbrrﬁddmtcﬁsm‘r produet7 61]6 p@a:patduias despietl hefein prebyl the epplicgtion or
is arreth of tr sorder rre e
. peseen i kanen Bl eRvich WRER mbfod nbkte bF

S%E&%ﬁo%nthégferathﬁe group cogni tion inpairment,
general i zed anxi ety disorder, acute stress di sor der

S Mfﬁﬂ pho lc(ﬂ@tnp@mﬁlp M@efpkﬁ@mrémg tpithe yetian By Qﬁy@ﬁ%\%«# by the
q Iaggllg ﬁ?ﬁ 0 «fapﬁaélo %Hé\!w? }n)éth%gg‘ Gd'yd\Sflfch qgaﬂngéfnt ﬂfeﬁ{o%§ fbye

sorders anor
N@erpsiare dildbédiﬂ'bad ethedB&atuty, ftgaexamﬁalm@omh @sa:rched by R. C. Larock

subst ance abuse di sorders, chem. ¢ %? end ées
nile GompechsaRtye Oremic Tatprations \é?aiﬁcfﬁl lgh ﬁ%
361602&1' on, ﬂ@ﬁl bt SfrorRddd gﬁA _PlinckR8y @Mﬁ'ﬁ‘@onteumng one or

neur o egeneratlve | seases, late |uteal
p hase mtﬁ)gﬁni riageionmsg maylbepelweripdy@ thimomeep(gxﬂmgtcgmound wherein
ection.sensiti sor

t
oRH S R HRPU AR SRR ] 0B Soraed ot IV RLl piferebly by
SX%lﬁg%lthta%&éé{@ fofjé’}ﬁa!ﬁiﬁf@ﬁéréeet&'a@ﬁﬁnraeétﬁi&fﬂ &ahi ng

di sordér, ni‘ght eating syndrome, stress urinary

i whlmopenanbenzoit gnénrn@n ingrs seluprattsHrie a@dﬂaﬁhlorqalileéw, ga

I¢
B R e R R e ST )
angmpérBluge. i Mpot ence. 30 [0077] Anot her aspect of the
|nvent|on is a therapeutic nethod descrlbed her e

wﬂe%i] n t helogthy rea@‘tl@tiSef%ﬁS@&@é hergnafiep1 %bﬁ}mesa?ry to protect
Eétlntllkfg r{c i6hdTerd )gr e hy&l%gg dlﬁg GhIR, 1138 RECArboLy

hé 1’ nvent1on iss era utic nme ‘escri’bed herein
\A@é@snwhhe tifesp m@de@rredmﬁhasrﬁnaqurodm to @mpid dinedr wiwanted

PRS0 iU et ioss F@%f?@ o pReCClsg i Ay heagd in

C LR SR YakBirPPrabhi&, T RAhPRE sed M Ve GRELand PG.M. Wuts in
“Protective Groups in Organic Chemistry” John Wiley and Sons, 1991; J. F. W.
McOmie in “Protective Groups in Organic Chemistry” Plenum Press, 1973.
[0084] Compounds provided herein are synthesized, for example, using the
methods described below (see Schemes 1-4), together with methods known in the art

of synthetic organic chemistry, or variations thereon as appreciated by those skilled in



clarity, described in the context of separate
enbodi nents, nmay al so be provided in conbination in a

wa@revghg79smbodi nent. Conversely, various feat ureGI/o820051e42110
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invention which are, for B2evity, described in the
context of a single enbodinent, may also be 5

provi ded separately or in any suitable subconbination.
PHERSS %Ei%ﬂe@ fné QAR Bt &b Fot IRMERE 00MoEORBRbds described
Conpounds "according to the invention, for exanple,
sbealotv. ng materials, internediates or products, are

Bkt at (AP RHRR SR GHEE) BY L FITRE et Sxample
mf)%%%ﬁ aU&ﬁ@’irlgg% %:ﬁ’cfn‘i’er £ Peatnd8s OF b 6kidrAllY Bebstituted

rature. Conpounds useful ‘according to the
i avaogtienenefyfoteulp (Bparte dobyonhwomising egentosichras, but not

adapt ati gn of met ho by which is.nmeant.

et Fvts, SB oo Demor PR U R B e
e’ﬂ@ﬁ@d%r&ﬁ@é“c%to%fi&%ﬂe? sefoMul (1€ XEBF)0 Theddxrehdtions are optimally
Conpr ehensi ve gani ¢ Transformations, VCH publishers

1e88ducfed 08 agetia asshyronsiblylene ehdpmde with erethanpl psedjag aicargolyent for

gr.oup., cont.ai ni ng one _ofr,. [ ' i

R T D R s
ON&oftter BRbEdiRicht 60BN théthedod@nwoihldtihadudy @ugpdusds of formula (111,
oxidized to an N-oxide, preferably by reacting with a
perdd)-d, for exanple peracetic acid in acetic acid or

m hl or opgs | HeulaN1§9rd R8H4b1S Bb¥EmAet
aﬁ@gléihl or orreta%%) ﬁ&g%goﬁ?gﬂggga Ure from about room

t sopeesdrure cdrvenehtl yebtaipeé fver ebenpl well Ehewatmethods, including the
tenperature. [0083] .In the.reactions descr.ibed .o .
naraH bbb bRy BBE ARG G ST Ry gpichigmetric
f URGHLRARIf PR thifRhs BXAMBhE JeeHiei)in iR Fetiew dfifofenson, M.J.
t%iao or cé)r boxy 25 grsoupf?,ﬁ%v\%er e these are desjred in

t KOrgdm@Requriody 30701 18, pgdi)d Altesiativelverrf ragl treat the corresponding

parti cipation. in the reacti.Ons. Vet |

p igp@@iq%ﬁéesg\?{% o2} aﬁg&;&g gnadrg Zg)r ie)ﬁ%%]glgtlgfregp%é orwelll%(}f]l lithium (for
st BsigledMRI GHucedphil ©follewad By esutirexidatbon € theketond as well
P.GMWts in "Protective Goups in O

Crismosstrajed Boharovk R é(?mﬂzséh@zswwgﬁmfgﬁgwg’wmtﬁ%w H
in P i i ic Chemistry" Pl
o bR o St B o R0l e pr ovi ded her ef - ar e

S)Y008ASi zedTrehmene xiindramediagising forela (B mitksnigenediatosdf

bel ow (sege Schenes 1- together wt t hods known

e o e SRR SO eSS KO8 o

Vb ALl opp i 8 S AURAuRYinlBaSRide Kiatib G icBnditi
VBB PLE LRSS SRR A aoe B koo
Prfefodiar exdometkilbadsinitheartiotorghnic syntbesint Typical selgentpinclude

t ha%gt%mntr?lte,h t%?useng,eﬁgtﬁllylbe%ger, t%g‘lal(l)}\/&roﬁlran, dimethylsulfoxide,

dimethylformamide, methylene chloride, and lower alkyl alcohols including ethanol.

The reactions may be successfully run at temperatures ranging from 0°C up to the
boiling point of the solvent employed. Reaction progress is conventionally
determined by standard chromatographic and spectroscopic methods. The alkylation
reaction is optionally run with the addition of a non-nucleophilic organic base such as,
but not limited to, pyridine, triethylamine and diisopropyl ethylamine.

[0088] The R'-substituted N-benzyl amines of formula (R?,R*-Ph)-CH(R?)-

NHR! may be purchased from commercial sources, or alternatively, obtained from a



[ 0085] Conpounds of forrmulae (1A-F) of this invention
are, for exanple, prepared according to Schene 1.

wae@ansmee of an optionally substituted 5 acetPQhEsmN®042110
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of formula (11) with commo®i3brom nati ng agents such
as, but not Ilimted to, bromne, NBS, or
tetrabutyl ammoniumtribromde readily affords the
QDA 055 Bfus! QiR cddidihing X5 ds of
E ég%gg%ttl onsﬁét?cglr}gg% mal ’fﬂus méluc%ed ll lr?gacg{p))gn SO
afbrmdac (¥t Bylieane] )ahdyobé meawd with ﬂ‘bNhmal lowsealkgslepholic

RN E N RIS

?&? gﬁﬁﬁne%a}‘ bd RdiRldhpee |c@191¥nd%bvﬁh lnkaliHEl Ear B OsTR O IG s

X=d). e acet ophenones of
f meﬁt@l;( $dd)um tbercdydiide bd pmfvncbaﬁhc dmwd@nane inteymediate. or

b d
miftsBfic. 7 wEaord  RemRo ik DRFAT CHE Tl Pelliueks
besygRILOA bﬁ)cbéﬂsﬁﬁﬂf@ﬁhﬁ}t %ﬂu&‘i‘nﬁ@géﬂh@nﬁhﬂﬁrﬂgh FRbible, ddlium
equi val en lithium as thoroughly descri bed

i homﬂmdm@J iléwmfbomwé@@% barank) diisobpiglaganinempeslsidp.ome lithium
1970.. 18 I

PP o G RS SRR OGP g 1 b
(@8 dgysanpdcin tdvepdBte (@feleallaféWtcﬂlpérbﬁuwmﬂ 1foG:he redd@molire of the
MeLi ) nucl eophile foll owed by routine oxidation t? t he
keelyprs eaplayer] I brrarsis uped dansy be epplexed 33 agomplex for example,

PRSI 3 3y 80 O g B ompe

ofooranéwrmgldmﬁﬁan ofmplex Miina skilletl )in thietakt wﬂitmdmsthndttmoptlmal

@rngor {}Igrg?f r%ﬁgta&g agpfeh%ssaggf(rea 18?[?5%1%‘1 1%)1?;)arr11f:|e grnrggf? tsee?( guidance
alﬁl% ALkSR of Eﬁﬁ)tckol@@ (@Y PR A MR i AL BrmY R onS TWCH
of conditions famliar to one skilled in the art of

oPghhdherss Yawheerks 198y pi B4D- sol vents i ncl ude 25

ﬁﬁ@%ﬂlylt ;IU: t 0| engfome) &¥cl feh) %aﬁ'ﬁ\éq&ggtucro%ﬂ)’ounds

C Il @Jrinfhes LA@IIdof thy\ﬁhveﬁlinbﬁ lbydrie® ﬁ@iltﬁlehmitlﬂ dISﬁGngEidi@.n Stitable
The reactions may be successfully run at tenperatures,

r apigh ﬁ’gﬁ]’lqdﬁo]?ﬁt@(,e Bﬂ?f ligjtedria, cqy@@r;tra{g@i Sfyéﬁuﬁg agjfl, pqlgphosphoric acid,
d?z%e\ﬁ% nefg;ﬂ%;é/c?(?anﬁﬁ g\& A0eth! U ﬂeﬁctﬁ)‘ﬂﬁ] Xx%%h (ﬁ@ﬁloern the

eterm andar rorra ogr apni c and
S p@tidiad §m@moe ofatdoadbrentldveh ab, Kyt etangtie, 3tethdent ¢hdoridesor 1,2-

opt i.onal wth the addjtion, of a non- nucleo hi l i
.%g%h?ﬂree dnce " QyClizationgmay b CoRucteda temperaiire &5&%@ ffom
”ub% | 8D (gﬂ Sifbtgé bo‘i@cﬁft% lo: Hhﬁrfé@kﬂ'l%d 11[@1@%%] of-Hé%rocychc

stitut enzy am fornul a
( RB¢IR4tr?hs)1H @Ry untpRendrehese ccp;mht;@a@e thafyrconsudictherggachiags of

r ce ag C%J?r at i veh)%% fgt %‘%gq) %l‘efé‘m?%v 4 CLgho (Synthesis,

a@?@tZ'ngﬁl% ot 981BationENHSy al§@ b6 eff¥dte B rédtietOf compounds of
conpounds o
fcr)TIBnula (VI) with strong Lewis Acids, such as for example, aluminum trichloride

typically in halogenated solvents such as methylene chloride. One skilled in the art
will be familiar with the precedent taught by Kaiser, et al., (J. Med. Chem., 1984, 27,
28-35) and Wiyrick, et al,, (J. Med. Chem., 1981, 24, 1013-1015).

[0091] Compounds of formula IA-IF may be obtained in enantiomerically pure

(R) and (S) form by crystallization with chiral salts as well known to one skilled in the



Formul ae (1V, Schene 1) nmaybe treated with H2ZN-RL in
| ower al kyl al coholic solvents (preferably nethanol)

W@R00be5m98r at ures at or bel ow room t enper at ur e. PAT1ES2005/042110
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resulting imne my be redd¢ed nost conmonly with

al kal i ne earth borohydrides 5 (preferably sodium

bor ohydri de) to provide the desired am ne

| tesBRLALSely, 3P B]soBedbGkd RRThRE BPNPHRUSYIRE commerciall
forhul a %x%)l Eg’thg besr?zyl al cohol's of formula (V) Y
prgokbtischiiat bolmeny: r educi ng agents i ncluding, for

e e, sodjum .borohydride, lithiu or ride .
ARTRL ™ o7 PRGN R YD be arrived a s
algusB B yehfle. THiS, the %H%b&ﬂ%xeﬁb&s‘iﬁ%rhﬁﬁa R14Y b @tatad with
period of time between 1 hour 10 to 3 days at room

t simpEe amines of foreluga/ iR tuadprealkylatien eqnditions e desstibegrabove

oy b R aelts e GS oBE Afl, ALecb R for hay then
| io@ipb & & uth B agets Wi fosibihh i(UEITCwgE Baepresents a leaving group,

bor ang(tpi peri di ne conpl ex bor ane-t et r ahydr of ur an

c Shg asdor expanplriliut aef limitedve, helogen mesylaigedrdpaiate toyafford the
opt.mal . bnat | dygi t]

c oniiFtn pERARLAR Y Atofils (0F KAt COE R BRI R

t exilabie framab& appropTiatdl Cotiptiakted sirbenyOeg@apound of formula (IV) via
Transf.ormati ons, Vi Publ i shers, New York, 1989, p.

5 25ductipn Gaey sups F9EVEPf ormul a (VI) may be cyclized

t tar ggt; 1ad%i ML e ctelr UyFir@kmbRN oF the alcohol

i ﬂ?/(sedr??l on béE%fd?ig?%r eatnﬁe%frﬁ? I{/)VIXth acstr(mﬁa aci d. e aeano
Swiithednkthanasol fasylichlokidd er potuengsel fort! chiomide édthegresence of a non-

concentrated sulfurjc acid,. paly sphar i j 2

ERHERREOr P Lt bt i o oaven e deie OppE-ene
r Q@BN)%@ﬁ@o{ #iRthYR&in®" Thérdabon RbMEHMAly PéiresaBE t Of
a co-solvent such as, for exanple, nethylene chloride

orhalpggnatet] etgraicselvirintor expapleyBicthylane shlorigayangdeat temperatures
d t,t , i .
e TR O e e S L

t Neadihp Grbupat @EPays be effe@beby gtatphems with halageédaying agents such as,
under st and t hese conditions_ or_may 1fonsul t .the

t duERPtgRItest topBO0xnddaitds Bre GBI, NP, aed (e Tha yagipus
gggl_léiglggls"ﬁ%% i tg%EMplisﬁtthﬁltransi%%ﬁ&w?l%ﬂlsoe readiBCapparent to

zations may al so be effected by .
t ribase nkiited o thecnpudwngisiothentistryradiadditionalweféresderaprpgnzylic

Lewi.s Aci ds,, such faor exa al um num trichloride
bl iaoPyay b sy ot L o iCo Bttt Qe ne.
C_Wrgﬁ&' atfng, wiTIPuBHsHers, Ny Fbik, 1989, bp. bes)f ani | i ar

Wi t he precedent taught by Kaiser, et al., (J. Med. .
CHeoR4] 1984TheflexiBitityyst ths pyathesisnpimher demongtrated by an alternative

1 FEPES P aeersn RV ey Tredet e SPREHAC A

( Rikyddteld bsbdvermhqW 10y yesaffdri(vat dral) cohddasedwithT\gdbil@ved by
as well known to one skilled in the WO 2006/ 057950
POFsis00s rodzEtionto Ao afferd (V). afvbereRarRvaR v H.pag thee

| S(R{eﬂlty?agmtngﬁlgﬁ%b&l}&f ﬁlcoﬂﬁldgnszﬁWG%A}f& SRIRES fbA dothmercial
sources. |
[0095] Compounds of formulae IA-IF of this invention may also be prepared
according to Scheme 3. Treatment of an appropriately substituted 2-
iodobenzaldehyde (or a 2-bromobenzaldehyde) (X) with an amine H,N-R' in lower

alkyl alcohol solvents followed by reduction of the resultant imine as described above



avai | abl e chiral colums. [0092] Alternatively,
conpounds of fornulae (V) and (VI) may be arrived at

W@200608960 | bed i n Scheme 2. Thus, the hal oacetpQihTEsmNEE42110
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of forrmula may be treated wWth 5 sinple am nes of
formula HZN-R under al kyl ati on conditions as
descrlbed above (vide supra) to provide conpounds of

'eﬁﬁ% d@f td)sup %ﬁ%ﬂﬁ%’c}hﬂéﬁh@éﬂté’m FBb’B%)hR?l R3b19nCH2-NH R!
per ANRES

greagentso formula (VI1T) where X
r wihrcﬁswhtns traatbdwithag optiongdly SUQSIUhteébr(ﬁmace’wahgioge (dsghescribed

d.t |
! qra#%sr?tnh%mcog b R yEE Hies Ut Ao Ho gty kB
ts ofcémydbifof Mrinlla @IPmhPbé tHedted itwaloh@bdses, such as,

from Fhe appropriately substituted carbonyl conpound
obuifrmt hodited (t0 19gwev iakkyl (€@ch) d]tﬂmum t(asqsdpr@pbla)t-faﬂd or n-BulLi) to

Elﬂ olgfgﬁl{’ag&g@a oot Vat glil%? flﬂlg? v &9}( ﬁm%%k?éu af Barbier

W@&djﬁe@&uw‘ SR¥ateCddngioud@s of Prholaé AREE) IR e ). thdrosol dats such
in the ?resence of a non- nucl eophilic base such as,

bas diaby bﬁtht(e@fqr@bly digthydietheak Pﬁgl@e&[eas @refprabhy tsurapydrofuran or
Zﬁ}rr%)B %Qﬂeefge\r@ ore i es%ar}l ﬁﬂf RQX ex%f)erag;ﬂgs LERE #11] 16W ('7%°C to -

ogen organi c sol vent

f oFeraapdia byrmbdwse neltérhhtd)\relbd ealogmlrr&tal ercpapamay elso be
from- 78C up to the boiling @:flnt of the lVEt )
effPdyem hperpmcreo! getovalent ek hé%\ﬁ%%@ % Wiqpgpgmides

(3R PSR g OS L lasnelng ngenior

CoBradic SYRBiesiamdll GRdetstafid thevaptinml sorﬂlmn@tmmwﬁ dopdigions and may seek

nzlggfsar t gq %1%1 erlaf ?{dtgg ]éfzfz{;q EH? éﬁp gg\A/‘SL:‘ang %lomberg, et

0L fmy;ﬁhé&t&e TORL by1280). asladitibems! cdn%fcﬁth@@@ﬁfo@ﬁuh@ 2vE| R®*=0OH)
activation sought from arock R C

( Coyheahatily alévl@c@ fifle suprrsingfiorheumngnads fromulac (A-E,
P Bl j\sh ’ B .
DRI Byl et or o AR ok, REORD it

b)A h@fb gehdtBighaddedeor splcifieallen deoiating acigemissich ak) énenat limited
(MI'l) may be reduced (vide supra). and ejther i

S s TUPESe (VAS |} i aprRydes Compotdspf formilae
g% nﬁeq:)t &J rg%e éﬁ%ﬁ@%éﬁy ned bt 'tﬂel'fehw Hudhcl(cjy (Organic

ction so a Wher e R5=R6
t Reactamsy 1‘@85@1&5 quoﬁia?.-bW)) benzyl al cohol deri vat ive may
be obtai ned _from co

O hnds of ORBYRIF & (; CI”?"? Iérlgf’ﬁ 5 W%}%OO%%}&%/M;AP%B”%

be QRS @ché?ﬁ‘é:@ r flig8mbRoSENEIRs eX11T g R Yated fwilian aryl
appropriately substituted 2- iodobenzal dehyde (or a

2 bbramoiad pahnbbyrdeic acid) estdrvthesmY aneqvévalpiRB(OH):1 wer

e R Rtk R e e R and

PGld 1320 Ay R4 %d.QC,-8B) in the presence of a metal catalyst with or without a
base in an inert solvent to give isoquinoline compounds of formula (XIII). Metal
catalysts include, but are not limited to, salts or phosphine complexes of Cu, Pd, or Ni
(eg. Cu(OAcC),, PACL,(PPh;),, NiClo(PPhs),). Bases may include, but are not limited
to, alkaline earth metal carbonates, alkaline earth metal bicarbonates, alkaline earth
metal hydroxides, alkali metal carbonates, alkali metal bicarbonates, alkali metal
hydroxides, alkali metal hydrides (preferably sodium hydride), alkali metal alkoxides

(preferably sodium methoxide or sodium ethoxide), alkaline earth metal hydrides,



in Schenme 1 (vide supra) affords an internediate (2-1
or Br), R2, R3 -PhCH2-NH R which, when treated with

w@pooepsiosmal | y substituted bronpacet ophenone (BGSI/US2005/042110
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described for the synthesis of (V), Schene 1)

provi des the al kylation product (Xl). [0096] Conpounds

of formula (XI) nmay be treated with strong bases, such

a WRlm 8li yramfb 11&%%1
ot B Gt LS Ly MRl BlSOfob it ST
ahis(tﬁallkglsﬁyﬂ)djlmlde@@reﬁeﬂﬂaw sogliush bisgenfetylolyd bianbgie) trlalkyl amines

RS e R Ta IR o
ggﬁtﬂdlnés Iﬂér@éc]ﬂ’ént@ﬁﬁ? Eiclidy Slﬁtea'i@ﬁ’ét)hrﬁ'te% 0¥cetBhif®E) dialkyl ethers

I'c éthers (preferably tetrahydrofuran or
1(prefiiabkpdiethyl ether), gobic sthendpraferablsteirahydistfign or 1,4-dioxane),

bt e B ok Rk Bmidd, SCUARIR g

ak}%@fepﬁ)l ﬁlfnfeﬁgllﬁgm'aﬁnd 1@1k§§ﬁlﬁ’&ﬁdé%f(p1?e$é1@lﬂ@r|(ﬁrﬁéthylsulfomde)
ni-ckel I n whi'ch case N-di al kyl f or mai ni des

( proafagicaiydzocatbaes mﬁaffetabinalmn@@)e qré@hl@nea@r halpaglkanes (preferably

sol ents n the

et SRR DRt e Bhbees BREEHOR AR MR Sre w
aﬂﬁth%bllﬁ%%mtbﬂﬂ{e’B%![vdheélﬁpBly&E Thicorndél ona meay bfetrulain
(Tetrahedron, 1992, 48, 67-78), and B| onbe % }?
alconyegiinpa égaﬁg;varg oy in ong ofmarggym%@@{ly aﬁ%}[q 1; paral el synthesizer
APl 5 b s e e v

( bBt-aExed ReFRLbjrespeindilg optiohaltyt dubstituted arytentideds described by

conmpounds of I y = ith
hﬁgpégér%fﬁ ﬁ@a};egré‘ﬂm’éﬂgsﬂi’gcﬁﬁg%P CSI_II) yWIa fl ugr i nating
t
su C@or@(%u&lrag E)rf ?ﬁn&'(l)dr él%ﬁel? (Qrs Acgg%ferted into the target

d| et hyI am nos readi | )
P ltmahdéIS)ISqupohmﬁSS)fchHIﬁldﬂ Mgl iy oxten( pracedurgemplpying first amine

Furth f d .
BN PP B TR AT GRS ELMLAD £ S8 B v
[ Q0&Yds OB UMtte, ab-td 31474 Grenettnbsudfonsts] acl Mhereattions are
may al sO be prepared according to Schene 4

4oat1m¢ﬂy §@1qiymﬁ¢d i haloaglinnes (praferably methuiens chlaridel dially) ethers

T e e Gk

Ridttas endriossdventll Kiyd reaétéonsGle Giimadly coadented atgebbiew, roRm
and Rb are I ower al k%g[ ene

in th
pﬂ@‘@@%@rw dastpented ) ooy i 2 Bgtrta Thpsgegnd step of
Ek‘fcr el v%)?ve\é‘fgau&lgn% W tét?a@l?ﬂfo‘i‘s%hhﬁh%hﬁé&m&&ﬁhﬂﬁa@m F.
for i catal yst$ include,

t t
| iGptineadlyt, @ miklakdiecing agdnd mcﬁmnpieyedomh@xé@r Q;ifalurl@lﬁag i
Ni ) ; PdC12( BPPh Cl 2
ng:yar&oi)grq}gég )tﬁg pées%cte(qf ! c ‘@l)f%tot t?' &E}gﬂqﬁgﬁ I)r%aé:? gxz ) ?.ﬁidmonal
n'%lﬁiangé‘fd? QftedtRRly c%rfﬁ@l:ﬁ%ethﬁaihéﬁlsﬁ@trﬁéy 5 RRstbdRainake works of

aline earth retal oxi des, al kali netal
c Mblenar eb (Syatietic |Cqmenzatzccﬂiozear188ﬁ,ai4eé 18 k@d)ianddershima, ez al.

Xi de dri des (preferably sodi um
g{F?é'l%‘in?eé’lléglf ém;gg qs oxi des (preferably sodium
rret hoxi de or sodi um et hoxi de), al kaline earth netal
hydri des, WD 2006/ 057950 PCT/ US2005/ 042110



36 al kali netal dial kylamdes (preferably Iithium
di i sopropyl am de), alkali neta

whe@ensiosd kyl silyl)am des (preferably sodi um PCT/US2005/042110
bis(trinethylsilyl )amde)37trial kyl am nes
(preferably diisopropylethylamne or triethylamne) or
aromatic amnes (preferably pyridine). Inert solvents
may include, but are not limted to acetonitrile,
di al kyl ethers 5 (preferably diethyl ether), cyclic
ethers (preferably tetrahydrofdwmelor 1, 4-di oxane),
N, N- di al kyl acet am des (preferably dinethyl acetam de),
N, N-di al kyl fornmari des (preferably dinethyl forfam de),
di al kyl sul f oxi des (pr&ﬁerably di met hyl sul foxi dg
aromati c hydre Qs (preferably benzene o
or hal oaal kaneg ef er abry—Tethytene chl or

Pref ered react

enpl oyed. The reactions may be run in convengFepalX

gl assware or i one of many commercially avd?l§ﬂJe
paral | el synthesigger wunits. Non-commercially

avai | abl e boroni c acids or boronic asid esters nay be
obtai ned fromthe correspondi ng op al |y substji t ut ed
aryl halide as described by Gao tbtraked&?&,l
1994, 50, 979-988). 15 [0098] f forml a F2N-R
(XI'11) are converted into the targetzs g2
t et rahydr oi soqui nolines of fornula via a two-stap
procedure enploying first anmine qudVernizationwth a
reagent R -LG where LG represents a suitable |eaving

group such as l o BT O-triflate, O tosylate, o
O-nethanesulfona'é, etc. The reactions are optifally
conducted | .al.i\? Ripreferably//~ hyl ene R®
chl or i & s 20 (prefera {

et her ycli @n ef erably tet

1,R-di orRlot hef i neft sol vert” T¥ RS

are optlmal Ly conducted at or bel ow roof tepperature,
and redttio tin@i vé}y from10 mnutes'to 24 hours.
The second step of the sequence involves reductiwn to
t he tetrahydroi soqui nolines of formulae | A-F.
Optimally, a mld reducing agent is enployed, such as
for exanple, sodijum 25 cyanoborohydride in the
presence of acid fatalyst to facilitate the reaction.
Addi tional guidahce for effectively conducting this
chem stry may be_|ocated fromthe works of Mller, et
al . (Synthetic Cgmmunications, 1994, 24, 1187-1193)
and Terashi ga, al .r5 (Heterocycles, 1987, 26,
1603-1610). WD 5y 057950 PCT/ US2005/ 042110 37
Schene 1 R6 R6 RS R7 RS




X O0O0IlIl 1l RMOH,NR RIRIV OHO / gR6 RS
\ RS 4\ |1 N~141 yNLi'il 1/ 6 RRRRR R3 R2RY
WRIRESRF VI V R6 R7T RS R4 N"I RI R3 R2 |¢EBESH0MI2110
2006/ 057950 PCT/ US2005/ 042380 38 Schenme 2 R4 JPYIO
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R7 RS VI IVI \ VIIl VI 30 NHRL HO I X WD 2006/ 057950
PCT/ US2005/ 042110 39 Scheme 3 0 \ VII R R4/
WOR@EMIOIR 4 N -RL ):: R R3 R3 R7 X Xl R6 RYCTRESH65/042110
R7T R gN1 4RRR3RE BB NRL RT RS H R3 =OH
| (R 11 gNRARL 1 R3I(R2=H WD 2006/ 057950
PCT/ US2005/ 042110
Scheme 3
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7 5
R O R I (R? = H; RS = OH)



40 Scheme 4 R6 R7T RS Br R R RS YI \ \ R4 NRa N
(RB=H RIRZR3Ra Xl XIIl [0099] It will be

w@ppesesioat ed t hat conmpounds useful accordi ng tRCT/082005/042110
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present invention may con#&i n asymetric centres.
These asymmetric centres may 5 i ndependently be in
either the R or S configuration and such conpounds are
able to rotate a plane ofg.pghasi zed light in a
polarimeter. If said plane of polarized light is
caused by the conpound to rotate in a counterclockw se
direction, the conpound is said to be R Rhe (-)

stereoi somer of the compound. |f sat’id pllane réf

pol arized light is caysed by the co @ to rotate

in a clockw se diregfigh, gghe conpound said to be

10 the (+)Bstereoiso :@» the conpoundy It wll be
apparent tq those skil™Nd in the ar that certain

ConNpeUNdy U sf ul according to the gt TN may al so I
exhi f geonegyt ri e underst ood ¢

t ha gsent i nvention inclrf NGi dual (R*=H)

geonet_;cahgisoners and stereoi somegs apel m xtures

f, including racenmic mxtures, of conpounds of
formul aggfl A-F) hereinabove. Such isogfjgs can be 15
separated fromtheir m xtures, by the application or
adaptati on of known nethods, for exanple

chr omat ogr aphi ¢ techni ques and recrystallisation

techni ques, or_they are _separatel repared f.rom
arb'm?,b?. ot St RGH b aprasiaied i compavTds 5*?%#5@%000{%%61 th&Fresent
{131??14 Ld/%gnﬁmgﬁﬁgr%né)éeﬁtﬁ:@ ThME rdE){rQﬁeﬁffcecentres may
er

ynt esl ze means well known to those
ofindepeindeatly bs km kitheir thet her Srconfigurgtion dnd sush agmpewnds argpble to

20 material s.incor tin her ei n

TR SO D T VBT Of Y BUPHGL polarized light s
C QH@S@& 'bEI'tﬁ’é"éo dﬁtﬁfn@t@ tétgteting c@@rﬁ@i@%@ﬁﬁlse desetid) @t compound is
herein, “i ncl udi n in particular, pharmaceutica

c snidds be itherfs) ﬁ@mplrspmﬁlhfgf i oppeiys Tomel plane of polarized light is
Z%‘éﬁ?uﬁéo qgl 044 1(9‘u91d tg' il’ot%t!ﬁﬁ gg?&é&{v?s% Id réetftin é g}cﬁt{?\ﬁﬁ’o‘m‘i is said to be

CO[TpOUﬂ S an armaceu
aglEeEt) Ak @isobddrlof eScompound. It W111 be apparent to those skilled in the art

that certain compounds useful according to the invention may also exhibit geometrical
isomerism. It is to be understood that the present invention includes individual
geometrical isomers and stereoisomers and mixtures thereof, including racemic
mixtures, of compounds of formulae (IA-F) hereinabove. Such isomers can be
separated from their mixtures, by the application or adaptation of known methods, for
example chromatographic techniques and recrystallisation techniques, or they are
separately prepared from the appropriate isomers of their intermediates.

[0100] Radiolabelled compounds of the invention are synthesized by a number
of means well known to those of ordinary skill in the art, e.g., by using starting
materials incorporating therein one or more radioisotopes.

[0101] This invention provides compositions containing the compounds

described herein, including, in particular, pharmaceutical compositions comprising



[0102] It is a further object of the invention to
provide kits having a plurality of active ingredients

W@ M0bk57960 Wi t hout carrier) which, together, nERCDES2005/042110
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effectively 5 utilized for 4tarrying out the novel

conbi nation therapies of the invention. [0103] It is

anot her object of the invention to provide a novel

P td HORS WH Gfhdb §né flﬁ'ﬁfalcé‘tﬁ i tabl
Hﬁgﬁﬁﬁ%lgﬁ‘f&?m u g'|zati gn n a bengfl ci al toallylacceptable
coarhiersat i on t her apy because it includes a plurality of

di e i . .
MR E oo iR hicee ﬁ%nve%sg% tpveray s havias e platity of
ab&%eﬂﬁ@‘éﬂféﬁt% ({wh or %th%hm&rﬁ g@ge@l@ﬁmy B Fleddyv Dy

nore active I ngredients usefu reating a disorder
deskzddded cdrerieg out the kel nmylbmph@whd@p(eg lof e iovention.

ation wth ar utlc accetabledluent
fmégr ri epl @ﬂ@%@% ]FlV?I@erH%? ggov(nll? oA E}V%B rjg)ﬁceutlcal

agg{hf)bé?tnéﬂs \fé‘lﬁﬁlh U fieBEVE th 8 ofiBkBN@r afilizdtios AR beficti

with diluent or carrler) sel ected froma serotonin | A

r eepination tisrapytbaepmse dtincladese peplityveolmstivoiogridients which may
.ant.agoeni st epi nephrine precursor.
[ g E{IZﬁd i ﬁF ? gwéthatﬂg i gnP 5

onpounds of the present invention

mpy10ggner al The iBeentiafd il $ol b il eckipai ei’mtg&f}ﬁcka/ges combining two or
i ntravenously, subcutaneously intramyscul ar|
c 51050 petivel pgredignis apetyl 1 trratiah a disprsice éﬁqcybefi E%rﬁléq 1Ay kigpnay

hﬁJ\Jﬂe ﬁ)%e[og ﬁg@mﬁgﬁﬁléﬁr \Qgh' ﬁﬁ)ﬁ i Q&Itﬂ:'aﬁ faIBf"e diluent or

TS Gk may beé presente s pe |ng
admr)sﬂreabhxpnmhd/oﬁ foemnias (1/5-H) trabthe addltlbmalaintivdz imgredient (alone

inventign also relates to rmaceuti cal sitio

c ShiaRbTgatin itlhdifueghar mgﬁ selecled fpm %@ef%f% recepior
| BN@REAINN 2 Wb G e R68rokiHiA-3 b Eept @ antdg Snikt) m'iﬁlﬁfﬁﬂreﬁfnephnne
veterinary nmedicine. These conpositions may be

ppewaﬁed accordlng to the customary nethods, using one

i%ﬁ%,] ent s h ar ga?%lgﬁl?rlg s og %g rgr@senp 1n%e$ddn m%r %gnepaﬁly be

d hﬂlﬁhﬁﬁﬁt&ﬁedﬁfaﬁhtdraﬂlya gitrausousBH kebcandeduzey Matindsclarly, colonically,
non-toxi c organi ¢ solvents. The conpositions naybe

pnassdly mgraperitoncally. ientally of amllst s, pills, gr anul es,
PRYHIR HSuOLUbIENS 1 Pthe BHRRMIPHRDBe plddbed Altbfins
solutrons, eli

Irs or syr S, can Cont In one or
mpEﬂnia@fg’ﬁmmi?.ﬁstﬁml By themhdse sugtablﬂ:_proutm rapd itlsd ingention also relates to

eteners,  flavor] 30, coI ngs, O t abi |. r
RO RSa1 BT BR &P HROWEA 1o SPesotist apescing & the
PEARAMSA Wik are ELQ’EEQI@ for (S 1?1'191&1&5 oP {/eﬂéﬁ |n?e<§éiﬁ’e thRse

content of active substance in the vehic are
geompalitigndmeebaprpateil nceurdmg tﬂlaﬂnc sustomlarst mthgd$, wisiing jopg or

d ch | ti duct . .
D B B RURE b recsapl AU PR o R e THF SGupR gomprise
t ﬁht@ﬁalﬁlb aRnsted sief]\¥audomedi{ Qﬁ(pthe%ﬁbﬁ'zl@ﬁﬁt’&fb?&éﬁuc dolvents.

phar maceuti cal practice. For exanp EXCIPIentS such
adbegompesitionouipybe pieseniedin the form of tablets, pills, granules, powders,

aqueous solutions or suspensions, injectable solutions, elixirs or syrups, and can
contain one or more agents chosen from the group comprising sweeteners, flavorings,
colorings, or stabilizers in order to obtain pharmaceutically acceptable preparations.
[0107] The choice of vehicle and the content of active substance in the vehicle
are generally determined in accordance with the solubility and chemical properties of

the product, the particular mode of administration and the provisions to be observed in



cal ci um carbonate, dical ci um phosphate and
di sintegrating agents such as starch, alginic acids
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such as magnesi um stearatd? sodium |l auryl sulfate and
talc may be used for preparing tablets. 5 To prepare a
capsule, it is advantageous to use |actose and high
"Bﬂ&ﬁﬁt:éﬁtlc rgmce f ¥ ,5‘%513 HWCRLR as MbRRe, %G&Eﬁﬁl%itrate
spensi ons ‘are use can ontaln emul sifyi ng
agdoiugm carbcmgtmﬂsalmtum phcbsphaﬂe m@ﬂslrsegmzng@nts sDFH apestiarsh,

h h | | hyl
DRy 8rids Gd/skn Gruiter ohcBRe OGS Or o FEEESH sicha
t Hﬁ%ﬁ@sflurﬁ@béaﬁ'tes roﬁﬁmq&t%?l sutBtd EQ8L b dRee ﬁir%@anng tablets.

adm™ni stration, enul sions, suspensions or solutions of
t file ppemE tapsalecio lschdvgntlageQUH ¢o nspJagioseoamd m%@g@tcdm weight

esane oi roundnut Q
oplyelslent ¥BRRS. SPAETHECE tonBiSH LR e Bln Culdlf
PERRKIBNE aghty 6PhgentdWwRich FMilga@rsggitnSiof s Deludnts wiEdh a@Sucrose,
ethyl ol eate, as well as sterile aqueous _sol utions of

t h@apﬁap@&u@tbmhen@glrypgl aoplsna Blyeols glyeerol apdchlerefprmmgydnixtures
ut | f the salts 15 of the products according to
er‘for#onéar%aﬁsoonbeal%sgéespeC| ally useful for adm nistration

bYOlﬂSPt r amﬁﬁlpbﬂilte@zﬂ aﬁﬂﬁﬁlﬁﬁrﬁmﬁpﬁﬁuﬂsme (Sﬁlls@&MloiH]er solutions of

aqueous sol utions, also conpri si ngb sol tions of the
§ I

q;goqilpptmﬁcgrd@n%p the EE’GV%‘?IE‘P vegeigblg @1l tog gxqugple sesame oil,
%}t QHlsor 0"1‘1@@0 Ebl%no gﬁ:ﬁ@ s&lﬁﬁor&rs‘ﬁ\ﬂl 89whidfhnd propylene
e|rp ISSUIta Juste that they are
j whlicol, anjsdtyblb ufgaﬁrc&ﬁiteamshchasl dthykal eats otsontlbasmiterie aqueous
S chlori

ff | di
Zgglu;(j%é&e otﬁthgg gL t%’lt 1|1§?l fl%:ggt%lglﬁ s?.llésatafer}%ecli uﬁ%aqhétwng r?f the salts

Obf AeGirBchd 4@bAdR} to tﬁ@ﬁl@%ﬁtloﬁtﬂré 8dpeBial P BsTal fot @c[l'ﬁlmstratlon by
contai'ning the conmpounds of the invention may

pigpanesduly owhewamdous ijesivandhe Fareosx aphpHens, @lémmgng
S ﬁ?IPEB?SeOtVtE? %a[ltg En g\gl)ré dusqel‘leg v?a%e?l r\ﬁgﬂ})g ﬁsesduf%p ﬁl%@glolug a

nan

S S RBASAdnGFith e ptdvisnthaethes pH. is mltabgyamtabﬂm thegt acy
adsorbed onto a suitable solid carri gﬁﬁafor use

alwhgiopdyratieres pad endered 130micHIth @ THHBEYIWAYHY Ogéﬂlcose or
r&§di (?12%'5({%' 0 1Rk s 4r gﬂeﬂﬂﬁedsoﬁ'%gﬁfl}r% Qﬁh dtion of microfiltration.

f or nu I'n accordance wt s and

COOLOM] ni ng SuitabRasinporitions npdainilg td cdmopermidaef the Aaviention may

[glll Th er cent age of a ive | edi ent rfﬁp
RIPEAAEIIIRSOY P82} TG | ahexa%) %&39“’6’8%‘?4 inygntion may

g S)% ngssﬁﬁ/t@@ g ﬁfsﬁferfd'%@tln h EUIWQQH&%IS'&ﬂetlH taG1cBulPeP B4 §ilsPbnsion or

suitab dosage shall be obtai ned.
Osvlutios la9r08(slememay bmhsprbtdmg@swmdrmltmyu@@le solid carrier for use
adm |ster t ,about the sanme tine. The dose enpl oyed
witf P %p%(?%glﬂ] 44 by the physician, and depends upon

E@lﬂﬁs' r edsdifiedoniiiditions € r%ﬂ,adwﬁsﬁﬁw@nﬂﬁde suppositories
adm ni stration WO 2006/ 057950 PCT/ US2005/ 042110 43
formulated in accordance with known methods and containing at least one compound
of formulae (IA-F).
[0111] The percentage of active ingredient in the compositions of the invention
may be varied, it being necessary that it should constitute a proportion such that a
suitable dosage shall be obtained. Obviously, several unit dosage forms may be
administered at about the same time. The dose employed will be determined by the

physician, and depends upon the desired therapeutic effect, the route of administration



and the duration of the treatnent, and the condition
of the patient. In the adult, the doses are generally
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about 10, ng/kg body wei gi8 per day by inhal ation,
fromabout 0.01 to about 100, preferably 0.1 to 70,
nore especially 0.5 to 10, ng/ kg body wei ght per day

byin @ C;Lﬁat?cgmfrihéﬂréaﬁ‘ﬁl'eﬁtn and®{Rd cf)ﬁ(ﬁﬁbﬁ‘epﬂfe patéh. 'IIch@ Q@tﬂtt the

50, preferab to 10, ng/ kg body weight per
byiosestaragewmllsy famtmabolait()r(bltm@houtl WOepmlﬁerﬁdmab@mOd}l tO a out 10,
case orda

e ke body LoanCed Ay Py anelfeRaTetapebtd FERGEOR B istetevty
S W12, aife eéﬁs%elghgx 0.5948N6! @bk ‘b@ﬁ? vx%ﬁ%h%@f &y tms%alot her
characteéristics which can inf uence the efficac

t iaénnmdnraimaanqoﬁr@mbout Q.01 fogibany SOrpeciprablyubelsto 10, mg/kg body

accor i nventi, on Ay be ad

£ eEaE e o) AL ERR HR TR aR PR BaticHlop SasBiime dgops wil
t Wﬁr@&@ﬁﬁﬂeﬁ iehdRedancSonm thepﬁt:ﬂoﬁﬁﬁ@tuﬁmtv(/e & §Reub) eéta'@ Ibd kngated,
to a higher or |ower dose and may find nuch_ weaker

mﬁilph afRase weight asnaaletpta pEhealth ang other charpsterttiss whichigy
nql?%l%é ﬁ% défgéa%y%?ﬁl% C}Jngcﬂginal GodNdireatments at the rate

es I'h TAgcordance with the 15
pf[msml ogi c@he pr@dﬂd:tﬁ emmlﬁg tmftheamnpam triag e admpastered as
Generally, the active pro uct

. S adm ni.st er ed
orfmquntiy gsnegessinprd opley tQyeRfainthe desired fRaqrapsytic efioqt ngome
:) hentgg{e QLspehd ragﬁ(ilk%@ﬁﬁlghblt otMblver @@se%@ ?&ﬁﬁﬁdﬂ th&ch weaker

escr | an one or two doses per day.
[ GiidiBlenditve dpsa_sadndmaltm Vigortoithen ppinans, demay bﬁpmm&sy tnthiage long-

nhi bi t n h
0P BRI ALIEE Taff a4 8 AOREF aPL P BB AT SR SiBdhe
uslsibldgical Fe@difrémenta ofl bR peRIculMR betieritS Géh&@llﬁ, dhd¥cti®E product
i § dependent ‘upon decreased availability of

s enax admmwtﬁr@b@rralép Artp Adiness Peb@i I goesalithest gayingibat, for other
ngsn Sod pWr be ﬁe ag3; %rgs%néé A5t 1'}1 1eHhPble SYRB Qi'i)ké% PEL 9ay

sero oni n upt ake,

I f[dllf.?o]d ual Tbé‘lp@wﬁ ifeatien prokides tompomfdfs @ﬂﬁdl mlmnaptlc
mani fested at the sane or vastl f er.ent

c d%%@ﬂ?‘?%ﬁ%r@%mmf@égﬁemﬁgmaum zpq arg thezefprshstigrrdao be
Eﬁl? 1@@6&1‘&% qgils%?dér Ivﬁné’?]m U B1tddIRS 3 is Bpdnbi&RtubBE d8HEded

disorder at doses at syn ptic ‘'norepinephrine

u mvaﬂdommoflseromﬂnsmmmmphlyne orrddpiatrénk. bAkthcaigh Wi etmpounds of

S tic.s .. upt ake or .dopa t k t.
o BE e T B FBUP P Gany s dob Ryt nd GO wptake,
CQHRAY Nvidhal Q:Bﬁlpf)@ﬁ(ml%%nﬁlbﬁb@ efficl HEEhdHnahifested at the same or
treating such di sorder at doses at which synaptic

dopatly didfengt am@enuqnctms og dbgss-asiaarsult, Semne Bemperngs ot te

L D BRGNP BB s

C Gy Efis&ihYine SPtaRe BRFHR léﬁb’s‘ﬁan‘ﬁﬁllfr hehidiesdbilt aewhichsinaptie €erotonin
useful in treatlng such a disorder at doses at whjch

s yupagltei ar depgraine Hpieke jt m@(guhgﬁa}ntlg]éy Ehilaitesdn oy ipa yersa. Also, some
0 b R AR SR B v

PGFhit2(30pti0 d@dahine uptake may be substant1a11y inhibited but at which synaptic
norepinephrine or serotonin uptake is not substantially inhibited, or visa versa. And,
conversely, some compounds of the formulae (IA-F) are useful in treating such a
disorder at doses at which synaptic serotonin uptake may be substantially inhibited
but at which synaptic norepinephrine or dopamine uptake is not substantially



44 inhibited, or visa versa. O her conpounds of
formulae (1 A-F) are useful in treating such a
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dopam ne and serotonin uptéke are substantially

i nhi bited. [0114] The concentrations or doses at which

a test conpound inhibits synaptic 5 norepi nephri ne,

d %Heﬁeorqui R0t %Pcoﬂ'gﬁ)ﬁhgs biSfolRAEE (A- Flﬁzgr% ru%fﬁ?i‘ﬂ tlééétlng
e ise’ of standard ass and techni ques wel

a@utbh&(xpﬁcederait eldsdsyit whe:hcjfna;utldinneawnwhnh(t diopiamtnh@né serotonin

exanpl degree of inhibition at a particul ar
dBB"ék? ?feis'a‘l‘?%a‘g’éﬁyb‘g‘&é@t erm ned by the nethod of

(nglg:[}/ et e -condentf2l8fs B CBkes dERichldREt codbbund athitdkGynaptic

is 1ncorporated by reference. 10 [0115]
Therepmeplameuda)pmmy and steecnionmelptakhilmeiaéﬂy determeingdby e use of

¢ Shonr] e il et e R DR AR A gt bl orainary sl in

UtBke F %xarﬁﬁl@a@ﬁe'd"ég&@ BanﬁfﬁlﬂorUﬂtaé\ﬂf&tl@ﬂarl dibbd: ﬁi fatsi@n be
the synaptic uptake two or nore of norepinephrin

ddpiarrnmedbyidlesreittbt)@nfEU@ile,aﬁtél hﬁémpb&ntmiw 854-840

i_ve . inhibi tar dos be readily determ ned
Iﬁ&fs“éhl‘é}k’is IP%O&P‘F% f%e%g‘%} usi ng 15 conventi onal
r qeos) f i ndiTHe th&ﬁﬁéﬂtﬁbﬂ@ﬁefﬁmﬂiva neieigay dosesis bhe that is effective in

obtained in the test systens descriag(ed above [0111]‘l
Conpstantigy hibifng sm@p%mrswnavwed@t epRApR opampne uptake, or

b%ﬁ%aghg acg‘l)té)\r/ﬁarpﬁ{tgi?eewﬁﬁbﬁﬁg% _{:eﬁit ﬁ% Mﬁaﬁ@oﬁ%‘?ﬁ more of

e for t nt- of simlar
dinseupileplrind/\dbpeatine iand smokioniy uptakiee Therth¢repbubiyaltyheftacyiye

L L

Bh%nﬁb&ﬁ rarfzeJindif}ebhnidk lhhd Xna{lg%chﬁ r&511§6btaied if fe test

he norepl nephrine transporter protein ("NET") over
t Isgsterhis dessplbed #&royef or ot her neur ochemi cal s, e g., the

d ne tr r.ot e DAT:

gﬁﬁgéni n t %E%%i’dt%é’f BB I&V‘Igi (pr%igﬁ%‘a)p%ﬁgﬁffgg]beﬁeﬁ%a 1ng
afhdripduti ik SclHEVORIHiR te@pbYnd3 avtilihes fop theneeunaenteifIsimilar
known 25 to ordinarily skilled artisans, jncludin

wudm@dﬁrs | WithoakintsAdingito e Limiied Py Basary.t s Helieves s s is due, at
s{ 1 %aﬂe{oeéo%eéf(ﬁ% c%ﬁ%o%ﬁllsiy’ fhafvﬁfg 15 k.rﬁhng afﬁmt1es €. g3 their

contal ning ex rom- c s e.g.,
C Qt'bilﬁy tEbeebesva ot the nbfepﬁ&phlnm@ﬂram;poit@ mmetear (EN ET”) over the
i ncubated with radi ahl ed I nds fog t he tein (“DAT”
prBOESTS ToREtST ARHTA B & - AP ragniRR TagsgoTtpprotein (‘DAT”)

Pk ?lﬁens%fotbrﬁn gﬁﬁ?ﬂoﬁep in%ténﬁ‘ ¢idErpHesence of other

protein ['igands , the conmpounds of this 30
i {OEHA]i on; Bmddlgaefﬁmtlss meidienyopswasecub:s & nipber dfehesps well known

p;tg Ylﬁﬁgq%ég s]gﬁ?&] ?Jﬁlggrbﬁ,nea% “ ng, St lhr\nﬁzfﬁgcﬁiéﬁx% i?sc gé(f]% the

f Gixathp 1&%&%%@&&18@' Baikfly efok Bﬁdmﬁlb %r@@ﬁp@iﬂdnﬂﬁg%xtracts from
| ess bl ndi ng affi nity or aﬁ;otei n than WO

20084,057, 350K 2231 vtk ograametige transporter proteins are incubated with
radiolabelled ligands for the proteins. The binding of the radioligands to the proteins

is reversible in the presence of other protein ligands, e.g., the compounds of this
invention; said reversibility, as described below, provides a means of measuring the
compounds’ binding affinities for the proteins (Ki). A higher Ki value for a

compound is indicative that the compound has less binding affinity for a protein than



45 is so for a conpound with a | ower Ki; conversely,
| ower Ki values are indicative of greater binding
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conmpound selectivity for pedteins is indicated by a
| ower Ki for the protein for which the conpound is
nore selective, and 5 a higher Ki for the protein for

' O greNh@baIve of
t Buril PEoRRNRRHDRY b IS, AR, By R Sl e o
ogedatep boidignafBnitiche greater is the conmpounds’
selectivity for e latter over the fo r .(the fornmer.
nAUTRY & o ArardiRe, B ghReeeqn campai e g TotaT is
C HIRAHRN Y a fHTP RYTIShPpRYLH ES: WBICR ik éoﬂﬂ%ﬁﬁd i Iﬁl'%%rselectlve and
si de effects during therapeutic us % because of their
sal}nagherKufgr theoprotdie farGvirdr ‘eh@l eplnnd s lessalspiove: sfhus, the higher

rotei.n, as |nd| ed b of their
Diigelig n RbvaEP SRR K g BN Toct Repe Bl is e
t rc@ﬁ@@lﬂ{(fsekl&'hﬂt? 'f&’sthe Rittfr ovdaAtle ﬂ)@ﬂeﬁﬁmfonn@etm[@ 4 Migher Ki

sonme of the conpounds of this invention have
r and theflatter BATWNET ff thagcomnpeind) aboupopnds; pr@éld@d b‘rrm}ﬂ induce

al;so have RT/N T rati
6% e i b ik et ubiaeBbet BE3F e PRME G oy
Hfégﬁnﬁ?d tréfifoNr pkSteia ek flidatedrisbe taeios of &ﬁlrfl@fs for bmdmg
exa determining their ability to prevent t

sée) ET\@’CE%/}P@% fog bipdingstorothr teppsprater PBZ?lni Scfe, DéT@nH SERT.
Stdelmx%llﬁpgoﬁ{% of il é%ggo]u%d? §ﬁ %Zwerggo%q{}i?/e L RE SR BAST/NET of

are 1 ncor ated herein by reference
Ranitastiabedt 2anceneailgdlsdbsesa SERITESET cratrquuam tkmstaabeut 20:1.
adm ni.stered to mce,. as i s then aﬁdose

t 01 enazi Mareoxs: fhjizo a5seSyoph of |aﬁa¥1éYa°f}°&FnP0undS at the NE
a %hagﬂﬁ["crﬁﬁ?&fteﬂs & T8RsBRABIN 8y 'd@féﬁﬁﬁﬁlgt Beir eiRkPioAirevent the

| oss and osis at specifred tine intervals after dru
admﬂzmvs teffaccts oﬁtetrawmﬁ éTBZ)/(Sa@,tq &i ©yStille, Aror. Fexshpgre34-537,

o1 BB ah SR O i g PP B SR ER: Revflgpized and

f %décmbsamirteét cothpotih®l3€sdminiered id ﬁllc% & ip €idnd e of
generally, the longer it takes for the ani mal to make

t Hetsabenagine: simalsrare thea cyplaated for @ta}ao@lsmdg@e%%benazme “nduced
c onéfz) dagérg/(}gisaa‘ﬁg Ydstlsy t sg %b?ﬁlﬁg btervd 911 dR aHﬁmﬁ?cra‘uon

Ve pto Its eye S ar east
5 @spldraepdactiéite &, €or dxhapled b0bladted bjflplacmg thieodnimal in the center of a

(e\)/ggqlgl Cﬁ!&ﬁ &%qu%ta@g lgé]n Hl%%fl??g]i%%g Pf&e}gtﬁtﬁglfﬁ%goqtgp Iglitl)lg}fl to intersect the
Akl d eﬂnf»etérh %e %Jll?uﬂhétl&%eﬁﬁ 5108 fHORE SRR Ahkdinie

farlin res oth et rabenazi ne chal | enge
d anwrsewmhthe@m«praa its bab bfexplomstaay hefttifyy & uﬁb@m@r&d@mmal 18

eRAUFGF b g eber s 6 36 AR Agpog PRl uilosts of

' "’tH@E’Jﬂtl‘%[‘ (%hi?;l’é—ﬂ'@ﬁedﬁﬁlh@d& &ﬁ)eété@ﬁi é}@lﬂ)lﬁ@@ﬂcﬁﬁﬁ)ﬁy Ioss and ptosis;
afflicted wth various disorders by adm nistering t

s aothpouiy]-redated actiyityds tien galcplatedras deaipiresatage opyse faiﬂm to

L

di cpipdeids expedtel ot betehettitodiil@ig loss of exploratory behavior and ptosis.
[0120] Accordingly, this invention provides methods of treating subjects
afflicted with various disorders by administering to said subjects a dose of a
pharmaceutical composition provided herein. Said disorders include, without

limitation, cognition impairment, generalized anxiety disorder, acute stress disorder,
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si npl e phobi as, pre-nenstrual dysphoric disorder,
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eating disorders, obesity, 4anorexi a nervosa, bulima
nervosa, binge eating disorder, substance abuse
di sorders, chem cal dependencies, nicotine addiction,

Ccogal i Eﬁﬂm | er R Gl b SHoric AMGBRERL BB ariet
ag |é?ﬁgﬁgg%§@£ -h@ﬁ%&ﬁggkarone?&ﬁgﬁﬁgdegenerat[v% o
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psychjatric synptoms anger, rejection sensitivity.
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s tddstson, LeschrNyhdnsyodroimee newodegenerativredisenees tavalutgat phase

ai n, diabetic neur t.h fibronyal gi.a 10 .
C A B A U AP e Y ERlA ot Fin o SR ViR Brovement
PURORIHY, exteipdedthiakl s9Adroaitd Tid @k derRR1 €8 ¢€yx syhldfome, tardive

conpounds provided herein are particularly useful in
t Hgskinesizaslpemrelased eating disgrderonigbireating syndeqmae, $iress wnary

least..in part, .to thej bilit [ 11

¢ SRphitPeBbigsybS Pl ol pRELFARY MRl R,
Wis§ilirém@ shiadrae fatighé bynidiyme erudl dytfsctionamepmiire gjaculation, and
proteins for other neurochemcals. 15 [012]]. The. .

c apomResense. The CORRIATS @Fﬂqu@refelﬁé{wa%wgrﬂy useful in the

D . thelre. b {cal act Lvi o ar
DSRRLUP I isghiol o) el LY i bypes
exdoplvely bihd chthertangroese ptodcngafor aertaih hegbeheniions vnthya greater

AR R L e N L T
CogRqynds |18 &fingdolindd\6r the hdv%ﬂﬁ&% tHedhthddy @ BepRaNNd their

the processes described above. Specific reaction and
phidesisilpgtivipnwilt inprar thore densly fiora ﬁm%ﬁm@ﬂt]@fl.of the. following
(2 ’g;zé{ﬁ%l'rerg %v%/c _agé EPG%G@(&'&J i v ifludtidigh ro%ﬂyaglﬁ%es 2545 BRlchidered as

dilmgtiy Hredn(entibh wonogopay! ) - 1, 2, 3, 4- t et rahydr oi soqui no
line (exanple 4), 2,7 25
di met hyl - 4- (4-f 1 uoro- 3- net hyl phenyl ) -1, 2, 3, 4-tetrahydr

oi soqui noline (exanmple 6),g LES

2,7-dinethyl-8-f|uoro-4-ph€§§g4¥7%%3,4-tetrahydroisoqu

i noline (exanple 28), 4-(4-

cHO1X29- 3- f | Tioe appiyenydy Hdedrt thy follovdng T4ble dtwerh yeide by e

ui nol i ne ( ex; le 70), 4-(3,4-. . ..

PFRSBIeB AP 2bavey Ryperae Sasiion pod poscraPBieaBitiphulr fis

( S%ﬁﬁpiti%n@)z,’ﬁ%eﬂiyﬁ-ar en§i-1 bsof-eplaRydtbisoduinoline (example 1), 2,7-

(hyl-1,2,3,4-tetrah]gio?soquino[ine (ef%ﬁple 80% are

gidimethgb4{ Difluowiphenyih b 213abicirahydropoasnolrgsgample 4), 2,7-

P%Tu/né{ﬁ%lgg%ﬁ-%%%‘ojig—meﬁzylﬁ?enyl)—1,2,3,4—tetrahydroisoquinoline (example 6),
2,7-dimethyl-8-fluoro-4-phenyl-1,2,3,4-tetrahydroisoquinoline (example 28), 4-(4-
chloro-3-fluorophenyl)-2-methyl-1,2,3 4-tetrahydroisoquinoline (example 70), 4-(3,4-
difluorphenyl)-2-methyl-1,2,3,4-tetrahydroisoquinoline (example 78) and 4-(3,5-
difluorophenyl)-2 methyl-1,2,3,4-tetrahydroisoquinoline (example 80) are given

following the table.



RS RBN RANR 3 Ral TABLEI: EX. R RZ R3 R4 RS
H

L
R6 R7 RS Mp(C) 1 M HHM HHHH245-250a 2 Me H H
WOR00I0OYS H H 186-188b 3 Me H H Me H H 158c1/BS1905/d42110
M HHM FHHHOI, Mse475 Me H FFHH
235-240a 6 M HH Me Me F j Me HH M
O FHHR243-253a 8 Me HH 226-230 9 Me
HHM HM HH 257-260a 1 F M HH
230-231a 11 M HH Me H O b 12 M HH M
F O HH240-249a 13 Me HRY R 245-246a 14
M HHEt HHHH160-162d 15 N FHH
140-141d 16 M HHF HOw H 02e 17 M HH F
F O HH225-230a 18 M H H H H H 240-241f 19
M HHF F O HH225-230a 20 M FFFHH
232-235f 21 M HHF O HHH255-256" 22 Me HHCN
HHHHOGI, MSe 23 Me HH CF3 H|H HRM 257-275a 24
M Me HMe HHHH 87-89g M*MCHHHC HHOI,
Mse 26 M M HHF F H# e
N
R4 \( \R1
R® R
I
TABLE I:
Ex. R R* R R* R R® R” R®  Mp(°C)
1 Me H H Me H H H H 245-250°
2 Me H H Me H OMe H H 186-188°
3 Me H H Me H F H H 151-153°
4 Me H H Me F H H H Oi,MSs®
5 Me H H Me F F H H 235-240°
6 Me H H Me Me F H H Oil,MSs®
7 Me H H Me Cl F H H 243-253°
8 Me H H Me Ccl H H H 226-230°
9 Me H H Me H Me H H 257-260°
0 Me H H Me F Me H H 230-231°
11 Me H H Me H <l H H 208-210°
12 Me H H Me F I H H 240-249°
13 Me H H Me cl cl H H 245-246
14 Me H H Et H H H H 160-162¢
5 Me H H Et F F H H 140-141¢
6 Me H H F H OMe H H 100-102°
7 Me H H F F  OMe H H 225-230°
18 Me H H F F  Me H H 240-241F
19 Me H H F F H H 225230°
20 Me H H F F F H H 232235
210 Me H H F Cl H H H 255256
2 Me H H CN H H H H Oil,MSs°
23 Me H H CF; H H H H 257275
24 Me Me H Me H H H H 87-898
25 Me Me H H H cl H H Oi,MS®
26 Me Me H H F F H H Oi,MS®
27 Me H Me Me H H H H 108-113"



27 M HMe M HHHH 108-113h WO 2006/ 057950
PCT/ US2005/ 042110 48 Ex. R R R3 R4 R5 R6 R7 R8
woROEps7928 Me HF M HHHH 215-216a 29 Me HEBUS20b5/642110
H 185-186'" 30 M HOw M HHHH130-131 31 M H
OHMe HHHH260-261'" 32 M HHOCF3 HHHH
150-1514 33 M HHOw F F HH94-95e 34 M HH Ow
B_F Rl H 15 Ig317 35 é_tH H OVERF I\/@ﬁH H 165RZI.6@{4 Egﬁp(oc)

' Me H H 04~ H 16 1664 -q ePh) 39 52;2?
lv%9HquHz HH B 155156 40 Ve H H BH BB H RIS
Ho5aMEsSH 49V H H M4 F ne HDH 185 1870 H2 1 HO-131)
O# MeMe HHH 108191 4¥eve H H 8H FEF H H 238-237n  f-261

H

1

M2 H MeH BN HHH H O |, OfSe 45 i HHe H H HHH # o | 150-151¢

Mee N6 M HNe HHF 8Mt 165- 166b F47 Me H Ne Bl F F9495°

Hsd25Me278 48 Me H MeOWIE H F MNIQ5@ 2529 4H MHH Mi5-217

H3§: HMéHH125H127 50 Masd Me HEMe B H O | H Mg 5165-166°
H H 2430369a 52\M& M Me H A pd H H173-177¢

2@1;3 "o H Me Hg IaH H H284230a  54pMe fH Mep .1 76¢
02P 55 Me Hif O H H 21812288  5fgs.166°

H H 795 )

39 O(CHzPh) H H H H  155-156™
40 Me H H OH Me H H H  254-265"
41 Me H H OH F Me H H 186-187°
42 Me H H OH Me F H H  190-191°
43 Me H H OH F F H H 236-237"
4 Me H H H CN H H H Oil,MS®
45 Me H Me H H H H H  Oil,MS®
46 Me H Me H H F H H  165-166°
47 Me H Me H F F H H 125127
48 Me H Me H F H F H  250-252¢
49 Me H Me H F H H H 125-127°
so0 Me H Me H Me F H H  Oil,MS®
51 Me H Me H Cl F H H 243-260°
52 Me H Me H cl ¢l H H  246-248°
53 Me H Me H Cl H H H 228230°
s4 Me H Me H H H H  200-202°
s5s Me H Me H F Cl H H 218228
56 Me H Me H H OMe H H  79-81°
57 Me H Me H H CN H H Oi,MSs®
58 Me H Me H H CF; H H 214-216°
59 Me H Me H H Me H H Oil,MS®
60 Me H CHNHMe H H H H H 278282
61 Me H CHOH H H H H H 144-146°
62 Me H SONNH, H H H H H 231242
63 Me H SO,NHMe H H H H H 258265
64 Me H OMe H H Me H H 225260
65 Me H OMe H F H F H 165-166°
66 Me H OMe H Cl H H H 147-148°
67 Me H OMe H a  a H H  230-235°
68 Me H OMe H F H H  179-183°
6 Me H OMe H Cl F H H  245-252°
70 Me H H H F H F H  230-233%
71 Me H H H F H Cl H 205-207%
72 Me H H Me F H F H 230-231°
73 Me H H Me F H Cl H  180-200"
74 Me H H H F F F H 227-230°



57 M HMe HHCNHHOI, Mse 58 Me HMe HHCF3 HH
214-216 59 M HMe HHMe HH G, Mse 60 Me H
W@e@bsloltsH H H H H 278-282a 61 Me H CH2OH H HPEI/BS3405/042110
144-146q 62 Me H SCRNH2 H4Mf H H H 231-242r 63 Me H
S2NHVMe H H H H H 2 H
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15

20

58-265a 64 M HOwW HH M H
225-260f 65 M HOW HF HF H 165-166b 6
b A.

655 ve—H 6V

H A FHF H§230 339 TN
F'H g*H 205-207a 72HHI\/|9 Hsto} b
ME7 H M%HF Hla H 180H200a HHHF 193-195"
27%- 286f ¥p 2doe/ 057958 PCT/ uszBos/ &42110 4@ R 200(Sub.)
R R3Me4 B5 R R7 R8 MH(C) 75 W HEH H F HI HH 218-220a
24B8-2RBa H76 B8 H HH H Me H H F15-Z17° 77 e H H H30-235°
Mei F MieH H93-H95b 78 Me H H H EIF H H 200( SHib. H  70il, MS®
Mp H MicH @ HgH H 218-220a 80 WeHEH H F OHH Bl Oil, MS®

2 2§/fea 81111/EHHH€1| FHH@I, NYReoMR2 ive K H H83-1891

) HHH H NI-@\/E H H 483+189405-210%
84, Me o H F 205- 210a gs Me H Nel;EF %F Ho4-197¢
1é 6 HH Mk F F H269-274a 87 H Mg o740
87 Bt Me H F H H Oil-Ms®
88 Me H H Me H F H OH Oil-Ms°
89 Me H F CH,Me H H H H 185205
9% Me H H CH,NH, H H H H 176-177"
91 Me H H CH,NHMe H H H H  160-163"
92 Me H OH CN H H H H  234-238°
93 Me H H CH,OH H H H H  237-240'
94 FEt H H H H H H H 172-174°

Footnotes for Table 1 for Salt Forms of the examples:
a - Mono Hydrochloride

b - Mono Maleate

¢ - Mono Hydrochloride- 0.2 Hydrate

d - Mono Fumarate

e - Free Base- mass spectrum shows molecular ion
f - Mono Hydrochloride - 0.25 Hydrate

g - Mono Hydrochloride - 0.10 Hydrate

h - Mono Hydrochloride - 0.75 Hydrate

I - 1.5 Fumarate - 0.25 Hydrate

j - Mono Fumarate - 0.5 Diethyl ether

k - Mono Hydrobromide - 0.25 Hydrate

1 - Mono Hydrochloride - 0.33 Hydrate

m - Mono Fumarate - 0.25 Hydrate

n - Mono Hydrobromide

0 - Mono Maleate - 0.25 Hydrate

p - Mono Hydrochloride - 0.5 Hydrate

q - 0.25 Hydrate

1 - Mono Maleate - 0.25 Hydrate - 0.13 Ethanol
s - Mono Sulfate

t - Di Hydrochloride - 0.5 Hydrate

u - Bis Maleate



88 MM HHM HFHOIGI-Mse 89 M HF CH2M HH H H
185-2055 90 M HH CH2NH2 HH H H 176-177 91 Me HH

wa@eibiitosH H H H 160- 163" 92 Me H OH CN H H HP¢H/US2005/042110
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234-238e 93 M HHCH20OH ®OH H H 237-240' 94 Et HH
HHHHH172-174b Footnotes for Table 1 for Salt
Fornms of the exanples: a - Mno Hydrochloride b -

L L Dy it

BB oot oo A EBIARb0 B R, RN -
H(rﬁé ?mn%dnﬁie%hﬁ)b%%zwaqiéo@bﬁ(ésb mgblh 1% TR Al qut{b 28 (o 5 ml)

- Mono Funarate ethyl ether Kk
Hwas sﬂmr@dmdleeth@lotﬁl GHypBrag PC under mmgemyael pEskign @V@@@Ofohydnde

I\/g%% %%Wd\gas aci\c/ib 19 FU%E{) ns Oﬁ%%a%lsturg was stirred

Mt s vfhi@@hber z!irdﬁtwd)da@/s Wﬂﬁlﬁ%ﬁt tempcraﬁlré’,5le©/1féﬁ@ﬁcﬁl rﬂﬁ(tlﬁre was
- Mono Maleate 0.25 Hydrate 0.13 Ethanol s -

Shidughetotpt 12withy2at %s@mr@ hydrexidg, Gilytgdvith avateg, andEﬁXéracted with
2/_%} a}il‘ %th\éRﬁ@ O q‘(hg %Z%%&egqgaﬂ%%ég%é Qastd vﬁﬁ?%e? dried
parati on o

2 p¥ertinfipdrbyd magRimy bulfatd add ﬂxetsahreahwhoyie& irqeiicno ko pvide the
[0123] Step A- A solution of mtolual dehyde (500 ny,
4 diferWI)medaﬁ@i (tr24g)ie HHYME& 3RO %‘ﬂﬁﬁ%b%é%o 2l-EYRBPH); 4.73-

(830 M0 ud-sLF 9113808, 8840 @CHLAPn3, 1) 2.46-2.67 (m, 2H)
2.36 (s, 3H), 2.32 (s, 3H); CI MS m/z = 256 [Cy7H2 NO+H]+-.
[0124] Step B: The product from Step A (1.24 g, 4.90 mmol) was stirred in
methylene chloride (208 ml) and treated dropwise with concentrated sulfuric acid
(98%, 10 ml) over 3 minutes. After stirring for 20 minutes, the reaction was diluted
with ice chips and made basic with 25% aqueous ammonium hydroxide. The reaction
mixture was extracted with methylene chloride (3X) and the organic extracts
combined, dried over anhydrous sodium sulfate, filtered, and concentrated in vacuo.
Purification by column chromatography, eluting with hexanes / ethyl acetate (5/1),
afforded the desired tetrahydroisoquinoline (0.23 g): '"H NMR (300 MHz, CDCl3) &
7.17-7.31 (m, 5H), 6.87-6.89 (m, 2H), 6.75 (d, J=7.8 Hz, 1H), 4.20-4.26 (m, 1H), 3.72
(d, J=14.8 Hz, 1H), 3.57 (d, J=14.8 Hz, 1H), 2.96-3.10 (m, 1H), 2.51-2.58 (m, 1H),
2.42 (s, 3H), 2.29 (s, 3H).
[0125] Step C: The product from Step B (0.23 g) was treated with ethereal
HCI in methanol (5 ml) to afford a precipitate. The solvents and excess HCI were
removed in vacuo and the resultant solid recrystallized from ethanol / diethyl ether to
provide the HCI salt of the target (0.21 g) as a white solid: mp 245-250°C; 'H NMR
(CDs0D) § 6.86-7.40 (m, 7H), 6.74 (d, J=7.8 Hz, 1H), 4.52-4.64 (m, 3H), 3.72-3.88
(m, 1H), 3.45-3.55 (m, 1H), 3.08 (s, 3H), 2.32 (s, 3H); *CNMR (75 MHz, CD;0D)
O 130.6, 130.3, 129.1, 127.8, 59.3, 56.8, 44.5, 44.0, 21.1; IR (KBr) 2937, 2474, 1454,
701 cm'l; CIMS m/z =238 [C17H19N+H]+. Anal. Caled. for C17H;oN-HCI: C, 74,57,
H, 7.36; N, 5.12. Found: C, 74.20; H, 7.34; N, 4.82.



was stirred in nethanol (16 m) at OC under nitrogen
as sodi um cyanoborohydride 5 (784 ngy, 12.5 innol) was

w@dweasi9m smal | portions. The reaction m xt ur ePEEES2005/042110
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stirred for 5 mnutes at 6C and two days at anbi ent
tenperature. The reaction m xture was brought to pH
12 with 2N sodi um hydroxide, diluted with water, and

R ﬁrﬂ;g%ggg%i PODTRERISSL
anhydrous magne um's

and the sol vent reaned

( iOiZI’Z}g]uo ¢ %tﬁg@/ t1h e]h eﬁgl_slé? edl%Bt er(gfg(lg?aﬁgatgch)mth methyl
Pk aﬁﬁne (410‘77ac§1@bu51 |ﬂ)39 n?rléT% %)(ne(;i%og Eill-l) %e%aﬂé]é(m ) at?ro&ﬁh téﬁhperature
( érhezea)ctloruwawslmcﬁ&nmeqa@ﬂimmm sodlmbqr&w%ﬂwoﬁ g 7.0
The Elé gg#ﬁhwfhs;eo l?hI% aE:tlgli;' I%i? I§t4 &1( 5@%&%11)'&1&5 d}@@gma -fluoro-2-

d Tb@&%z&@to}é&héﬂbn@ ¢nogNt 4.0tn@doly tidldwddchyettinting fbb 46 91&%1‘(6& @t room
over

m nutes. After stirring for 20 m n}t@%&
r é@t@p@r@iﬁrw&equﬁw@dmﬂmﬂy tgatedivpth sedivmhRarehysiieO- 3% 140
m
o FAREVERBASTIRR LA B TR R385 4 it wi

t Reata@r(f@0nnt) axdtaxaatied withmixthgdne chloede Gveil 0@ty dﬂ(ﬂ,@mbmed

PP BT CHTEN 7 AP S SRS Ry o ST aeioHg o L sl
h%ﬁ‘&#& Hy Sitfkbn a&&&&k@n&a%{oa)m vgamafff&lavembntﬂgecd;d@ﬁh red

tetr ahydr ol soqui noline (0.
cmgal)at@raﬂnﬂm s7lhemge(l iehiting Wﬂ;h I&mﬂesd e@gfl @cmtate @/ 1) poyiled the

|_|z'1m1&cp_ﬁlc§1'§>}_§ly 3 as 3¥ c?vgg}_éﬁ—l &I&[R ](58%]@%%7‘%8(%318 7]Q_§1 4} 3% (m,

ﬁ{g? 27?%}#@ 0 HE') 1H), 3.6 Ay, Jfagg)m @H%gz}()sz 58, - =R Q@2510m),

roduct from St ép s treated
w236 @1 Hé), ée%ll(s ZH)HOI M mfet B%Eﬂ:nﬂﬁ)l‘?ﬁ +H]o af ford a

tat
PR Lo anstepils TERFMRO8GT A A 8% Et i Dy TR
etlﬁ&ﬁﬁlend cHilbed 100 i grid fréutedMdropivike wittecohEdntaieddt suﬁimc acid

the target (0.21 as a white solid: 245- 250G,
NNBBYo( t&g@j);vg @ng‘)gnqs zﬁftqr mlmqg)for éhtmr h@reqcpu?nquqihluted with

1 H?:e il‘éB Sa%g%‘a%fé(lgag}c "b't_ﬁ 252‘?3 g%&ezo%s %%{Bn((rfﬂir% é&%}a %1 4%‘11% reation

Clii’a@re 34as éxtilaiiﬁbdﬁwltﬂ. 8t13lent2Blctide 12 X BJ0 1BY .aBd ﬂ&ﬁorgamc extracts

iio%blréé, gﬁxﬁ Zlve% %[r( S 293%&1’(&: ﬁéﬁd%@% cgaceng]aq;ed in vacuo.

Cﬁ%ﬁ%%&ﬁ#f S%umél%hﬁ)zmatoéﬂav%@ glg%l/ngl Wlél H’e%ane’s: U aletate (3/1),

PGTfoudahsd&da2d lﬂrahsdrofsoqmpb]eneﬂfasa }flrlb)mmlht TFONMR (300 MHz,
2, 7-dj

¢ nEh AP ot hd TS BErH0 BN i LA e e 64
(%88, 9es=19.0%17581)) 3 98 Pm! ﬁ?ﬁtz%% o, Bl RE N, 3H), 2.29 (s, 3H); CI

MS mi/z = 256 [C17H gNF+H].
[0128] Step C: The Product from Step B was subjected to chiral HPLC

[

separation employing a Chiral Technologies Chiracel® AD column (5 cm X 50 cm)
eluting with hexanes / isopropanol (9/1) to afford the (R), [a] ¥ -16.3 (c=0.498,

MeOH) and (S), [o] 2 +16.3 (C=0.476, MeOH) enantiomers in order of elution. The

(S)-(+) enantiomer was treated with maleic acid (1.0 equilvalent) and the resultant



am ne (40% aqueous, 1.39 m, 18.0 mmol) in nethano
(20 M) at roomtenperature. 5 The reacti on was

W@ 2006081520 mi nutes and treated with sodi um borohyszodes2110
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15 S

20

25

(0.26 g, 7.0 nmol) porti oA se. The reaction was

stirred 1 hour and treated with 3'-fluoro-2-

br onbacet ophenone (3.0 g, 14.0 mmol) foll owed by

S fQerd € HfmethRa-(3-

; Sl BlerfPadl M5 oBherdi OB SRR PR

( Qubzdplenyif 12,3 mia}lthorsqunmhmﬁe neabehtessaltr mpd 72-173. 5°C

continually overnight. The reaction was diluted wth
10 water (100 m) and extracted w th nethyl ene

c ( 3f2 FSme@YRUNE G026 B3k Myt DL E2,3,4-
Rghife ?%&&ifbdﬂ Sl edrtgveur anhydr ous soO i um

sul fat e, ratl on and concent ration in

S8 gor Bk, %&qﬁﬂgﬂyﬂ‘ég SRR 3B ety gy mety
Pragh@dys !&ﬁleoﬂé'ﬂ?)% 8], 490ahmoh)-i8 nﬂe)tha@&l @o yﬁb oMo ﬂemperature

1H NMVR (300" MHz,” CDC13) 6 7.08-7.30 (in, 15 7H), 4.
( {The Jesgtion mas stifpd 26 mEDesmd, tread-Tith spdigm bsz'pcbhydlzdfs@ 64 g,

( %; 0‘] mlé].?ﬁ qo&%Fﬁﬁgct%%%%ﬂgﬁel%g§ anlcﬁl'fgateggltﬂ@ -fluoro-

f r30mme8iyR 2 -Brofloaletgphebn® (16D L) 3 3@ mnsdl) folledred by stirring for 45
net hyl ene chloride (100 m) and trgated dropwi.se wth
COPIERISE AlHoSE STAPETHYTE: AT EFactiapyps nadlyryeptegywgih spdium

gﬁ'&lﬁhz/gnwéb{ ]h.@ % $4 hfdi I‘{l&{Wé Qﬁ’d‘éumhg @oﬂtﬁﬁ@& b95h1i’@§ The

Dlce ¢ ps an basic wth
aquetions mﬂdntedrwﬁywatep({l@@ mlThnd cletaaa;teld(mth mmebhtylnne ChJ@Slde B3X
extrac

| ene chl oride d
origasmsBas berbied olEie et Pbaees W tegd ted O¥er
#vlﬁbﬁéiicfd%rﬁ suffatla teNfled BNHILAABE QAL &@Iceﬁuatfbnwa@uwo

Puritication by col'um chromatography, elutin

h Busiffiestion ley eglhmachramatography)on sikiez gil gding ﬁ‘éﬂ%&@i‘@d ethyl

t et rahy SQ Line a i
“fé%%&i%‘ﬁc‘w‘?éﬂg © goiny %@pﬁf@% & spubf A TIN Byg = 286
sfﬂzﬁEOQ-H J 7 0 Hz, , 3.64 (ABg, JAB=15.0 Hz,

3314!) cu( Stqvéﬁ whe pmdgsfgf]rqr@?ﬁml(ﬁ?—ngﬂ 0?‘15%9%]‘”33{1@501%(1 in

Hﬁﬁ%ﬁﬁeﬁé grﬂ {]fOQﬂTB Fhé Heﬁed\@%ﬁ)%‘f@ \?ﬁﬁ 1|‘Pcrzﬁ9d &@furic acid

Separ Oyl ng a iral ogl es
Chpsaceindly.) TH&@@dhmrmas(%lrmmOXeﬁﬁ)gmm rooﬁﬂemlpatamrg, then diluted

hex_nes i sopropanol. (9 o afford the (
1‘81 ice 8 higs @gg a% % @&ﬂ {1% (f b 3qyeouy %ann l;p%ié )%31: The reaction
oS 2 Qras MREDte ERAR YRR dhibrifed8 X S0 m@) 4Hdi tR8 orghhR extracts
(S enantiomer was treated with mal eic acid fﬁ

equwlﬂbmddedwd avad anhseiromﬂtuah sulfac, M@dombwcentrated in vacuo.

P 200 42110 .52 Jt f..lter
?@ﬁg’t{l% y WéIuﬁWtChI 15}1 thnhelxari(% (/ %ﬂ%& ggétﬁg 3/1)
Liﬁ?’w&nﬁ? )7ﬂ§§1reli t@tra&ryéfo&s%hﬁﬁibuﬂé @. §8> g 1FI(NMI€(3 omRVEi2t €DCLs) §
6.87- 7?)]8 (m, 5H), 6. 74 (d J=8.0 Hz, 1H), 4.17 (t, ]=7.0 Hz, 1H), 3.64 (ABq,
J,5=15.0 Hz, 2H), 3.01 (m, 1H), 2.53 (m, 1H), 2.40 (s, 3H). 2.29 (s, 3H), 2.23 (s,

3H); CIMS m/z = 270 [C1gHoNF+H] "



Exanple 6 - Preparation of
2, 7-di met hyl - 4- (4-fl uor o- 3-net hyl phenyl )-1,2,3,4 5

W@ eqosabnesr oi soqui nol i ne [01291 Step A: m Tol uabdEOyHes/042110
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(4.0 g, 33.0 nmol) was treded wth nethyl amne (40%
aqueous, 3.36 m, 43.0 mmol) in nethanol (40 m) at
roomtenperature. The reaction was stirred 20 m nutes
and treated with sodi um borohydride (0.64 g, 33.0

* Eaaafi s R4 o PoF2 ARGE 3 PR R P T, one

(7.69 g, 33t‘ffr r)"sf’%'lulnwog%l by stl rring for 45
y {(ﬁ%ﬁﬁﬁ W 0B i GripIoR SRyl ranomgy 3 Barabporol (745 e,

s 0
P 58 A T (7B, SLS MBS0 (18 o 0 i
Whitto gBiEtAhy trented dRdpovisedeitly 3- ﬂﬁord—GQnéﬂlylberiﬂybbmnﬂe (ﬂe@ g 4.9

organi c extracts were washed with brine and.dr
15304 By @roelréion 4y pefierdile E%Seml)f thp m@faorbw stieda o§¥or I hour

Elgd &9881%% LiaRfe !fd? 13RS, fo ?W @R vivh %Qieyﬁﬂi extraction
omat ogra y on silica gél uting with hexanes /
etmtjnl methylenatidofiaé BX)p lhwicdmbined orginiorxtrabis ore digbodr
as, a yellow oil 18H22NFO+

S B o o Bl B PO b v&3°do b de he

”H%Watﬁ%ﬁ?rcﬁiu%ﬁ@' ¥ I NMR (@BIdyEnss eﬂlm do3(207 ml)m)
treated dropwise with concentrated sulfuric acid

(98%7.@6 (rh) 1HTHe7 1re 8% (hoHWaT 99t I=1éd Hxdihi 362 (4tJ=13.2 Hz,

r t e t diluted wth ice chips and
nggg]zo:gg{) E%W%@éﬁgueous amoni um hydr oxi de. The
ﬁﬁotzj on "Sﬁé lH eTH@&o@t’fétrfﬁﬁfﬁ SttpM {05 FEL OYBHG was treated with

ride m ) and the organic extracts

c e\niﬁmceatlé &7 m]) @\derunéiﬁ)bd'rcghgms dupmptogtaphy ps described for

e IR B e ARl SN e

ageiat.e7 (B! 491, 688‘81‘(]%@@@ Hqu}eéb'n?m—mm 1H), 418 4.27 (m, 1H),
tetrahy dr0|so ui no H NVR (300

| ne
cocsy. 36 B TR S 0k, 118, 24080 (g 1D, 20 (43D, 222 (5
35 J=7.0 Hz, 1H), 3.64 (ABg, JAB=15.0 Hz, 2H),
(m 1H), 2.53 (m 1H), 2.40 (s, 3H). 2.29 (s,
301332. 23 (Step GHIhe fodis oz SepB @. :{3C§,81I—12ﬁiidffdib-ﬂvas tréed with
2006/ 057950 PCT/ Us2005/ 042110 53 Exa
PebstrahHChas described i Bxamp)e 1.a5tep Gdp Bfoll%%ﬁﬁml‘?ep%*e% 4-

t %%&r%?%l%flgér:n §%g¢§e{tﬁ%)r 2 nl[zs)%%ﬂ: ’-?;ﬁ]f?m{(; 1?9 NPk ngoﬁg% 7.31-7.44
m(&ﬁ% 2H)3{‘Vd21|t-7 Qet(imyizﬂynmltes (g g—m)dm 11, (?61 (ﬂ;m:); 0i Hiz, 1H), 4.67-4.78
acetonitril e under nitr S e
slapilhd §2 0o Db cals? ey T A (o0t (D GTa & 3m,
4296 (A1) 3R (RBELIA4DL] %54' ?&%97“1%7 I 1620048 Yoa T, c1Ms

reactlon)\ivas(stlrre fdr
m/z =256 [C17HsNF+H]". Anal Calcd for C17H13NF-HCI C, 69.98; H, 6.56; N,

4.80. Found : C, 69.64; H, 6.49; N, 4.65.

Example 70 - Preparation of 4-(4-chloro-3-fluorophenyl)-2-methyl-1,2,3,4-
tetrahydroisoquinoline

[0134] Step A: Methylmagnesium bromide was added dropwise over 5

minutes to a stirred solution of 4-chloro-3-fluorobenzaldehyde (10.86 g, 68.5 mmol)

in anhydrous tetrahydrofuran (100 ml) at -78°C under nitrogen. After stirring for 15



and at roomtenperature for 1.5 hours, followed by
dilution wwth water and extraction wth nethyl ene

w@hdoenses0 (3X). The comnbi ned organi c extracts MeT/ES2005/042110
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dri ed over 10 anhydrous maghesi um sul fate, filtered,
and concentrated in vacuo to provide the alkylation
product (1.35g): 1H NMR (CDC13) 6 7.23 (m 5H),

7 E@ﬁuté %I_Z) %d(?hn% Ighsh we@ 1%1?1033(@ Gnd [He s'othDon a‘ﬁo&/led ‘?0 &gm( 8 room
1 It@mpeﬂatﬁﬁe (After?shl)nngZi E@lre,sthe &Hl)ltwr{ @a_sg;zqur@t dprf wiﬂn etlmng into

ST AU RN RN Y ORI R -

C Wlmtetﬁ%f ARYY 88 ofemed EhRdish e Wﬁﬁféﬂﬁhﬁl WwatePhfPsBirhed
afford the desired product (0.33 g) as an oil: 1H NWR

( SBGLB) c}ﬁondza oﬁedm@? aglnydreid sodamnegil{ate, fiiterdgmgithe sphyent

61%0%%% m(i'f-cl) to pﬁd\gi }_Q?ed%n%)ﬁi al%boh(glz(rflggg) 282 glear Yﬁ‘l&%’w oil: 'H
2 MR(G00 Rz, cﬂ)@@) §3; 35éé3tr9:7 83{% ﬂﬁ}37318 @aep==0, 10eHz, 1H), 7.07

product from’Step B mmol ) was treated
V\/l(cﬂch J=t{7h8ndd, 1HT 4. &%Wés(m,llbk),cﬁ (D]n(dalahﬁ |Hez, 1H),St-€p(dC1=06.3 Hz,

+hyd hl d It (0.30
o S s P R P e sy 6 7 91. 7 44
(791 A 7. 3&8]3 Z@he( dé&dfrond S 11( 9.0 é—g’l 8 niléoel) In éﬂllydrous

6.61 (d, , 4.67-4. (g , 4.42-4.62
( metizlgne @ﬂqrydegﬁg gﬂl wder [ytroggn g@s @ﬂ edﬁg@;_anguhqjo afp.])red

2 §"}%’e§1§}2§ ?'f_?)jﬂéglunhéﬁ%&)%}irg%@e g h? % KBl m%l%%ﬁ%d %?é:fénaceous

2%6rth Ql57&}, 8 Matddrdus rhsihllen€ahiotide (1(5() rﬁ]lit—ﬂ.‘&]\ﬁtddﬁﬂrtro@n After
69.98;, H 6.56; N . 4.80. Found : g? 64, 1|;| .6, 4}9'
N stnzpr%for BR aﬁlﬁﬂseﬂ’lq betprqu@%s KYEE WFS iluted with'diethyl ether (300

f’ élél?,asgllilﬂgﬁrf& lgh(gdr dqﬂhﬁ% |15 l%fel'We{s él-)nger?tra@ed A Qzacuo and the

rol soqui nol i ne 134] Step A: Met hyl magnesi um
b wolntldi@pmdecthﬂldﬁdd bly ophmmec}mmaatoﬁaphy o sidisa gel (&0 g) eluting with

%@g%%g 2 / 5)4[0 I%Ecl)\gaggbg Idf8§|}u ra%?ﬁ%ﬁﬁ%%%?%g%%utatwe crude

vé@%ooe%%% KW@D@% 9$S 1775, 811), SL5 T {1l 2.4 1g, 14D, 2.60

P<(:§'/3[H520DMS)mZZL—i(D73 [%G@F@frH$, t he cool ing bath was

L SWEATa ur ootenttrothepaaRR o SER L2 PRiTLAR PRl v

P Q& Bkt rMotivih fribrthider (D518 g, B2.9 mifial) i ﬁfeﬂﬁn@lmmahjdme chloride
chl ori de 810 m), then diTuted with water (50 M) and

e)(i/r3a24(bu1 ) widennigiogerhyAfiet iering YHaysoit goein deraparatys; the solvents
H’YCS? \féadrzgve r;n %cug\’\@lde the %&gdé&flé%@%g (fln Jie ?I? %1:111@ (200 ml), washed

ver an rous sodi um su

f ivhitiewerdr pnBt J0h8l), S(ﬁiéd&ﬁkr aﬁﬂ%ﬁﬂ@dodlﬁmVﬂﬂ:ﬂafe filteqed aid de
t he benzylic al chohol (11.89 as. a clear yellaqw oil:
1H0n<mf{a cdgn vagup; Pepds OIBbWC(gst(IPhIO gaply omgifica gel (120 g)

e%‘u%m Wl‘th ﬁexangs / le1le %cé%te (%5})1) afforddd the desired Y-bromoacetophenone
(6.23 g) as a crystalline solid: 'H NMR (300 MHz, CDCl3) § 7.70-7.81 (m, 2H), 7.55
(t, J=7.7 Hz, 1H), 4.39 (s, 2H); CI MS m/z = 251 [CgHsBrCIFO+H]".

[0137] Step D: Methylamine (40 wt% aqueous, 18.0 mmol) was added to a
stirred solution of benzaldehyde (1.8 g, 17 mmol) in methanol (20 ml) under nitrogen.
After stirring 10 minutes at room temperature, the solution was cooled to 0°C and

treated with sodium borohydride (0.32 g, 8.5 mmol) portionwise. The reaction was



(dd, J=1.7, 8.1 Hz, 1H), 4.83-4.92 (m 1H), 2.01 (d,
J=3.6 Hz, 1H), 1.47 (d, J=6.3 Hz, 3H), C MBS mz =

WA Z®6pCBHMBCI FO+H] +. 10 [0135] Step B: The prodeCt/US20051042110
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Step A (9.0 g, 52.0 mmol ) ¥/ anhydrous net hyl ene
chloride (60 m) under nitrogen was added by cannul a
to a stirred suspension of pyridiniumchlorochronate

1’? rrdd Sor 1§Znﬁﬁ Ao f 0%&% {%E?l'ﬁ% an8 &fikrbd H—ﬁidﬂ)oﬂaﬂl hour,
ydr ous net hyl’ene chloride at 0C under

nivthieogppon thaf freduct &irir Step§ @ g, 26 rtmmu]f)swastakiéed The reaction was

( Somed By coalpd 6y b s Tenteraiit affisodifto Bpigtyerfied 32 2,85
finkh b BhBd WRSw&OR %ﬁf‘@)&&hi%ﬁt with VaeHR a0 dodih @emp’&étaﬁel IT®e solution

product purified by colum chronmat ograp h¥ on silica
g atas (d@0ted)widl wateng ORinlh andesteacted Wlﬂemhﬂnly cae ehlaride (K10 ml).
rovi de the desired, acet none nt Iﬁﬁ;t%l}flgvgnd

t e et R A ST o ARG &Y

(%%ﬁa@d@lv&&w td Fov@dd‘ihe dédﬂ)ed QO&LQt as(fﬁcleéi'@elloﬁloﬂl\@ 77 g): 'H
mz = 173 [ CBH6C FO+H] +. 20 [0136] Step C. The product

f NOVIRSBED METZ, D Gland 7206532 aHBd7 Wi (dd, 1=1.8, 10.0 Hz, 1H), 7.04 (4,

ke B TERR AT b 2 ?ﬂ%ﬂ%ﬂ%ﬁﬁf"i?ﬁhééb% J=13.0
NI, @gﬁnz 48158 1(rsS D115,/ 30(s33HRYA NS #i/0PoU GRS, ALIBNE+H] .
the ’solvents were renoved in vacuo, and the residue

dileE¥lved i HitepiFst Rlys predheifrqme8ri {1.7%asth@emely was stired in
:%tpg%@ rate? S &urrl e%Fld ﬁéf b g‘g) %gﬁrégﬁ%é? é@gﬁﬁg’ @@C%i@for 15 minutes at
(P%g%ﬁigsérﬂpéerlaﬂgtreb Wﬁb%%ﬁ@ﬁg(ﬁsggzied@maﬁﬂl)mm aik;{hge aithebncentrated
afeBRoE M hydr @@Heﬁfﬁe&ﬁ’ﬂﬁh@tﬂ%ﬁhéﬁﬁn H@%i g)et extracts
7 v%g gh%h?&%o E&n sqga’éHﬁ , ﬁl%(pgod;ébkl_‘véatmu§ to afiford the crude

2 I;l)fodlﬁt ad\/ﬁcllﬂiﬁdy velRSoil (BH@Br BEIROR300 VOLITPCEH) &7 1 (t, I=7

SOtz D BACTIRAm SHo BB Ard e €l 853 e it & 167
| Q19 39947 4 30141 Jyu i\ﬁf 3 7Y @r RIS HzAﬁtI)eB o3t rJ':BQS 109 1z,

m ndte domten‘pera ure, he sol Utl on was cool ed
th)Qéﬁajdd tFRA1 BUS Wizt hH&,d?dﬁlGQf’-TBHc)r ohydri de (0. 32

0 PR g IS LR 100, V85O, 200805150,

t QIHLOMHANPONM! . @ nANLh. 6 hinkdIEEh Béthastli(20 AMAb alfoRDalprecipitate.
vvhereuFon the product form Step C (4. 3 17 mmol ) was

a&a@cso Pnts and skeaso HChawere mave@ i mcwe@n thegeubiant S@hQC
t te
ﬁ]r;%%(frygtg 1&e<gﬁp%\l%gi1%tg)tl V fhe%]}g\%/@?relg Q‘F¥lg£ l-ﬂeeH&psaﬁ%fgl% tﬁr&t (1.1

Xy b VRR Blidhp 2301835; &Hlmiomamls used, JMSthz 1H), 7.26-
vva er (100 mM) and extracted with meth};lene chlori

(3.39 60, 3H) 7.18 b Jo? §ak0-2 Hix I HhGt K. (Wer i RbEvaD. 6.92 (&
ooy BSOS AR P ) 95 BRSO CSRFRLIRbS 2
yele)owseid, €13 Az  H), BH8 (s, 3H); IR (Kbr) 3448, 2928, 2365, 1491 1060,
747 cm™; CIMS m/z = 276 [C16H1sNCIF+H]"; Anal. Calcd. for Ci¢H;sNCIF-HCIL: C,
61.55; H, 5.17; N, 4.49. Found : C, 61.20; H, 5.07; N, 4.32.
[0140] Step G: The product from Step E was subjected to chiral HPLC
separation employing a Chiral Technologies Chiracel® OD column (2 cm X 20 cm)

eluting with hexanes / isopropanol (9/1) to afford the (S) and (R) enantiomers in order



NVR (300 MHz, CDC13) 6 7.25-7.39 (m 6H), 7.17 (dd,
J=1.8, 10.0 Hz, 1H), 7.04 (d, J=8.3 Hz, | H), 4.69

w@ cdabs/037950 8, 8.2 Hz, | H), 3.74 (d, J=13.0 Hz, PAFAS2005/042110
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3.52 (d, J=13.0 10 Hz, 1H) 562.45-2.57 (m 2H), 2.32
(s, 3H, G Ms mz = 294 [Cl6H 7Cl FNO+H +. [0138]
Step E: The product fromStep D (1.77 g, 6.0 mml) was

ﬁ%}{f Efuﬁgn ! Eacﬁnlc Al %&B%ﬁggsq ?’t@ foditl mafid 8eid 1.0 efilidavAsk) and the

ene or 15 mnutes at room
t emuﬁmatm:{leate Jihe fiiteest dndniried $o ponstantl weighi.c€)-(Madd4-chloro-3-

Z%nggltpge V\SNt?h C]gﬁglteﬂéirélatfgter ?oqg'qipglllu H)E?’I%rg él dﬁ&rmp 971 172°C;
S SIS SR O ekt gt
SRS t%t‘#%&é Sy, mhiEed sfl opo Wﬁ? ?E@% M*%S i p.

61\229121)03(m 2H), 6.85 (d, J=7.4 Hz, 428 (t,
1H), 3.77 (d, J=15.1 Hz, 1H) 370(d
J=15.1 Hz, 1H), 305(dd J56 11.9 Hz, | H), 2.62

(dd J=8.0, 11. H% }—%‘ 0[0139 Step
E_xam_p&&d E&@pwaﬁnsf Ari3- d(liilufrrtg)heey Zrimsthyl

treated wittetrabydegisequingdinel. 0 12.0 M, 12.0 rmol)

in nmethanol (20 M) to afford apreC|p|tate The

s c[01/4211]t s anSkepXce3d- Diﬁllowac®0pTGmmVQ (:25 %g,vlé@d)dnmq)d wisdreated

3%21{ %ﬂaetnlt‘éﬁﬁg I&%anecr St B Iégzé 8Fnd s olll%tg)n in 13 ml acetic

( ]acﬂd% agﬁooﬁﬁteﬁ‘i %hir@ uﬁ@érlnﬂro _/g@'ﬁ 280 r%ﬁ@a whblsthihda 4t @&3@)
=80 1H), 7.26 25 7.39 (m 3H), 7.18

( d@tnp@a@r@for 1@1er a@ coppgﬁtrawdlzm veeep, toJremoge agptig agi, The residue

ié%sfgﬁpge%ﬂ&g@ se%nate% F_é@mg %gﬁ; 016 ég gﬁcj &ggebcte]diwgrﬂgnﬂ_lzﬁn]yie%e chloride

%ﬁéeral ;ggféi t']glg\é:gﬂrlbl&gfﬁgar%dé%xtraﬁts&ﬂeré dlried bl)(f:elr akwl?ﬁm Jodium
1491, 1 1, ¢ zZ =
27361f9@1@|1ﬁ£5¢\r€ﬂ:qqq]° i vags) ST thecdesiedieeaggtpphenone

gt B o B Sty o7

E WR9Huhpeah eidi), 0.301, r2&1) HPLC separation enpl oyi ng a

o141 ot i ngiewitEn TheReadad Hom SksrbieShBe Lo Cyagay wis dissolved
%gﬁﬁ%@g%&o& d% §9(§ Rl ﬁﬂ%ﬁﬁé@&%g%léerlo QlseR%ioN\EF N-benzyl-N-

82005/ 042110 of elution. Each
ermethyl:anme @as m}r @488.0onmpl) Andrixleshydamiied22.0 nﬂ 158.0 mmol) in

g}a’]@ glﬂa%ﬁ &ga%{]g I%% l tt}f{alln{)(%ﬁncg%{elgd Surtval 5 minutes at 0°C,

( %aﬂn’@l't& rdofn feldRERnrd and allowed to stir an additional 4 hours. The reaction
fl uorophenyl)-2-nmethyl -1, 2, 3, 4- tetrahydr0|squ|noI|ne

mewasadibites with waer 13;011@17)2(1}1 exipg:]:edi.wgb nptlpdes, cplygide. The
N R T T TR
1%bnddifatedirbasuo Hi@ré&m@w&@@unﬁé&l@‘holumn chromatography on silica
gel (600 g) eluting with hexanes / ethyl acetate (7/3) to afford the desired alkylation
product as a clear, light brown oil (30.2 g): '"H NMR (300 MHz, CDCl,) 6 7.87-7.73
(m, 2H), 7.35-7.15 (m, 6H), 3.68 (s, 2H), 3.64 (s, 2H), 2.34 (s, 3H).
[0143] Step C: The product from Step B (15.0 g, 54.0 mmol) was dissolved in
methanol (65 ml), chilled in an ice bath and treated with sodium borohydride (1.38 g,

36.0 mmol). The reaction was stirred at 0°C for 1 hour and at room temperature for 1



Exanpl e 78 - Preparation of
4- (3, 4-di fl uorophenyl )-2-nmethyl -1, 2,3,4- tetrahydrois

W@ 2@aiosms0 ne 10 [ 0141] Step A 3, 4- D fl uor oacer@phisv0F@12110
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(25.0 g, 160.0 mmol ) was treated with acetic acid

(250 M) and bromne (8.23 mM, 160.0 mol, solution in

13 ml acetic acid) at roomtenperature under

Niy b0 mweg%? qrﬁ@ﬁ&ﬁﬁ%%t te3 hhél E8Gadon WABhethylene chlonde The
tenpérature fo r an concentrated I n vactuo

r eumbmeaoganm extiacts w‘El‘eedrmlmwtu ssodmmssulia&;@tﬁn@ﬂandnoncentrated
saturated sodi um car Qonat ract (th "

ot gt o R T 09 Beguirah ol Flsalo Fred Ehit yllg oit: H

ORGARI(SOFHAEDT 1YY 3811 08 QmOXH? AFPdr-oue HO Uiy @ 74 and 3.35
sulfate filtered and concenfrated in vacuo fo afford

t k&BdehiT bﬁzoﬁﬂhéei(b(dhbﬂdhﬁz 28}, 2t (s)B1) 3nald Cg)Cdaﬁ)r

> YRSy 58 oo Mg B COB M SR
Sief4p: Th %tglﬁ pduthe hro@it BoBPSRP (B114% 8,521h8ndd 1) W& stirred in
vvas d| ssol ve 20 in nmethylene chloride (290 m? and

adoragnidatop il uicrasih(2) mb iaod nesthylensephigriden333 ml) for 15 minutes

hyl 2 158,
(IS Tadleoctiv i o N8 EICHRABTLEE,
Tleencedthttd ORMmbAuS adrogide odid di‘tlxeéteé Sithi dieth@setiadr. 0Ge combined
warmed to roomtenperature and allowed to stir an

agHicE PETRgHS werp éura% overtpadip@ipgi fatsn filtgred, #nd soperntigfadyn vacuo.

|
Theg%g{d%onbl na gﬁg(??gﬁa{&vé& gh%frslﬁe gggéelgﬁﬁéj%ﬁh
aﬂlh:yai]mmthglcmtetam (slﬂ]l)ftap@wcfel the puredetaiydraoquimotinaldd g): 'H

GRS AL S AU B AR 470 -0

hexgnese (s, SHNY.oRERL A, (11/5391ztm)a§f5@r(@d tJQ¢4d§§B|H%le) 2.41
al ky’I ati oh product as a ciear, I'ight brown oil (3 30.2
g)s, 303 NMR (300 MHz, CDC13) S 7. 87 7.73 (m 2H),

A (745‘154§1I) _153%5?%}"&%@5%%%0%?@ o uctg( ?r ol%};"é ) vgas%eated with

( bﬁ}eﬂaaUHC5és 8esoriBed 1nVE¢én@ﬂéSB Cﬁt&’lﬁﬂ td provi&tth@ﬁﬁicq{a@éﬂ
chilled in an ice d with sodiu

béwét@yhipnél@sa(ltl(()ésg)g mp %%0 @ (%}Wed)T%NP@&QQO&W%QDﬁD) 8

G558 B A0y TR 2B HCRR 987, 128 [IETBORRE S 0E 1k, 4.5
q ﬁiacn ??6 gl h_/l_m g]z) \gtaj&:(snaﬂ)j 3@5t(ﬂid;:1=feécm rl\gnélt]ﬂz D354 :(tgéﬂ s Hz,
oIB, BB B RA IS D7, PRPE RS T onEdsh ISl a® bR crms
V%%JO %60 [éiéﬁ‘?ﬁ@#}ﬂtomﬁe@i&a ﬁyt‘% SNF%HZ 0@1501@{36"0 64.00, H,
(14.4 g) | ow oi | :

753?81-N 966(Fnutﬂt—|§3, 64,.16;711(&303‘5;4762) 2, 1), 3.74 and

31807 e R Bty O sreD 2 Baf Sk cfffa e

6 Qetatiod: err%l&ﬁng B.CHBralPechhigleBbs Chirab8®Om; cobbmu® (2di XN20 cm)
4.94. 4] Step D: The product from Step C (14.4

521L@1ngmﬂ1)ha;gg@,es§t1$qp(cmn@lr(9/ 1) to afford the (S) and (R) enantlome?s in order
of elution. Each enantiomer was treated with maleic acid (1.0 equilvalent) and the

resultant maleate salts filtered and dried to constant weight. (S)-(-)-4-(3,4-
difluorophenyl)-2-methyl-1,2,3,4-tetrahydroisoquinoline, maleate salt: mp 138-
139°C; [a] % -2.6 (¢=0.366, MeOH). (R)-(+)-4-(3,4-difluorophenyl)-2-methyl-



concentrated sulfuric acid (27.0 m ) and net hyl ene
chloride (333 m) for 15 mnutes at roomtenperature.

wabh@ensmsd i on was poured on ice, made al kal i nep@I/UB20089042110
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concentrat ed anmoni um hydr 6%i de, and extracted with
di ethyl ether. The conmbined ether extracts were dried
over sodiumsul fate, filtered, and concentrated in

v roduct was urlf e 25 _
ot SaRiSaL I TRt Daf o Pl 305 T Bk zagso 86
5? acetate (1/1) to prOV|de the pure

te raIPydroi soquinoline (11.4 g): "H NWR (300 MHz,

CDC13) d 7.29-7.36 (m 1FD 6. 83 7.20 (m GFD 4 20

(t J=6.3 Hz, 15 1H), S, 2. 95

1 80 +{Preparatioy 354 @5 lﬂuowp gnyl)-2- ntf—tjlyl- 24?14- (s,

3H) [ 0145] t@r@pydzmstrmmpha@mct fromStep D (0.8 g,

3.0 mol) was treated with ethereal HCl as descri bed

i r[uOEﬂhan e Sitep 3t: eﬁetﬁbuwlmmvwm tripeoraide (B3 p gt 36 mm01) was

( Soistine Sipgenfion S5 §-BhiordBstmiendiy Bl T bimalin W
( 'rﬁbtha;ibl) / mzthQan cﬂl%nﬁ@(l/g- H80 rﬁl% Ql?ldirqutr e ;Aﬁséé st(n(?;gl)g, at room

J :t@ntgratmz: fqr V-Qhoqns{) the g‘)lsmtg Werejrﬁmvg inppacuo.] jpe rq;ub@ was

By AP RS s S 0

CahBirodsayod fuhd bl BN 2 tekeli-o d 2he $82 @nt EembAd @@vadﬂo to@lﬁeﬂfa
N, 4.66. Found: C, 64.11; H 5.30; N, 4,62, 25 i J
smr@gstupe of the aprremgaseiahenenstasg thy gersespensiingdigietipg ketal 0.0 g):

|
Tech ’@b@M Ft%éf S"? sggﬁa%rtﬁ@ﬁ"zm 7.08 (mn%H) 439 (s,

I es irac colum (2 ¢éln"X
eDHDJng Wi th hexanes / |sopropanol (9/1) to afford t he

R oo S48 Ty EaMEwrogtth Tt ERcTep A (58 e A7 hmoD and N-
e%’éﬂlc?xf}t BBl AR (N g, 1£3 %ﬁl@t) tin Hﬁtl@?én@ cﬁt@htié §ts meraddded

and dried to constant wei S)-(-)-4-
dﬁ¢ﬂmﬁmnnh©n¢waEHwéiﬁwM g7zH@ﬂA7H@ﬂ?%ﬁ9@ﬁ@$§@@ﬁiﬁdpmﬁ

a 138- 3 [
M%ea;gergttt f01(‘ 3)5 l'&)u( ﬂfn Jraspe u(g W%%ﬁ’éﬁrﬁ/r aft ng& }2% T ?sdr\(NB sodium
Zgﬁﬁét@ 5A PP fiftkatiohlarRd 6&RdiZdtidh inS8cuo, the material was purified by
4-t etrahydroi soqui noline, nmaleate slat:

1 ggf.u;_rgg@rorp&t}) graphy on silica ggl 348 2) elytieg{yvith @ﬁwp betpyl acetate /
rn?%ﬁ‘g@{gkr%f‘tgg?% 6?1'[0 rpi?xldi the deﬁtr?d ilk&latéon product (1.2g) as an orange

t @il &hMHRI(S@mM}mlOD(HQ[&)’ZAHd(BﬂeZlOM 0 Hz, 2H) 7.33 (m, SH), 7.00

adite 0620 GO e S 0 grfoge 1. 0 O 266 TRL) was
m;@%@'r]]f | uorg)@ &L:ORhERVARct(fork) St }§§1 3 §rmo kdmb1) was dissolved in

hylene chloride (1/ under
ninetiegeh chA]‘eﬂem astqemﬂr@datteatngmth sodium borohydnde (0.1 g,2.7

mmol). The reaction was stirred at 0°C for 1 hour and at room temperature for 1 hour,
followed by quenching with water and extraction with methytene chloride. The
combined organic extracts were dried over sodium sulfate, filtered and concentrated
in vacuo to provide the benzylic alcohol (0.8 g) as an orange oil: "H NMR (300 MHz,
CDCl3) & 7.40-7.30 (m, 5H), 6.90-6.82 (m, 1H), 6.70-6.60 (m, 1H), 4.70 (m, 1H),
3.73 (d, J=14.0 Hz, 1H), 3.52 (d, J=14.0 Hz, 1H), 2.55-2.40 (m, 2H), 2.29 (s, 3H).



tenperature for 72 hours, the solvents were renove in
vacuo. The residue was 10 di ssolved in diethyl ether

W@ 206/05195) washed with water (4 X 50 m), dri eBCDUS2005/042110
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anhydrous sodium sul fate, ®?ltered and the sol vent
removed in vacuo to give a mxture of the
a- br onoacet ophenone and the correspondi ng di net hyl

kﬁgﬂg] (9. O'_Lﬁ)sp ?H)l e%&%% rb/ggep C(mlg)l @m?noag)wﬁéjglrred n

[ Gdn’bgﬂltrﬁbdé pJIBchamd' e mi)cmhkianethyhenwléorﬁdm(ﬁﬂ Stlg forA S(@ingtes at
14.7 mmol ) and met h

g, enz I am.n . 8 14. 7
T teraperARYy | BRESEHP R PRUEoREES CRSe: TLE e i coftertated
di SRPLARY Wg deklel arﬁ@xﬁﬁct@@ wAthdieth§7etB¥D The c&hsmeg ether extracts

reaction was stirred room tenperature for 5.
h owgresdrigdnever vaditne dulm”ute rﬁlmeda rand eananiradd gvercuan Rydfieation by

| fat Af t fil t d t
" SEHB HREHAEEPIAY St BU § ELEOH0E DERRSrtinn, EvPRelafe/
C*&E&ﬁs%ﬁﬁ{eé(phyo P affrddCide !ﬂﬁhet((ié@ng?) '8 rNMRr(gomMﬂrz CDCl;) §
hexanes / ethyl acetate triethylam ne2ﬁ9/1/0 to

PO e (theAlde 6i¥7dd, Ja‘rﬁk@H&;t {8k O i, 2EDp 4P 1 4 140 Hz, 1H),

3088,-0 gt 3 255 Gl o755 iy 1,8, 1y im0 e,

(SH)Mld(sstsﬁ (s, St2H) 2. 36 (s, 431H)0 [01|49] Step C

roduct from Ste .0 nrnol)_was .

d.[@ﬂ ved i¥epXs ﬂﬁﬂ%ﬁﬁ‘& frOé%grelpé?jUOrm&rP %%@Ht?é} Wasfpgted with
tLBRAIG P M &POSM’dd &' RP6 99%&5 ggﬁlfeﬁlgn(;l |4 141) fo affoRlaprecipitate.

The reaction was stirred our and at room
t dip eslatuts @nd exceds HGLUwere Ifeniolveoi\ﬂdvdayo eurbthe mesudfanti sohd

conprihee! ool HuedolEe! i Eat e i e wae 3

o o% )&k § wifitel sbﬁa p! anslogorecent NM}QQBOO' MH¥acHoDY & 7 36 7 28 (m,

de the benzylic alcohol (0. as an oran

' BHINROQ-800 (whiztH).3060Ud1 37 69, 6 04I@z 71 O B3{bss 1), 37 (dd J=6.0,

6..90-6. 1 . AD- 6. 80 (
670%{% 01%33%2 (81H)1|_EI)% (Z@f(s ﬁggkrigslg'%sﬂ 24 18’%)]1'5%8 1462, 1119
2 RS Z148S b =260 [CRH2P,NSH]'3 |74)na1 \WAl 0B/ FTIBN-HCI-0.1H,0: C,
PCT/ US2005/ 042110 §w5{01 0] Steg D:__The product from
Stod8H 6:49; Y, 4714F £ RA45sH; pAadNi h49-concent r at ed
sulfuric acid (1.5 m) and nethylene chloride (10 m)
for 15 mnutes at roomtenperature. The reaction was
®xaaihle 85 i Peeparatien af (3a5-diftuavio)-H-phengkhl7atrédethyl-1,2,3,4-
annonlun1hyd@ﬁﬁhﬁﬁnmaqdu@mhéacted wi th diethyl ether.
The conbi ned ether extracts 5 were dried over sodium

sypfge, fi Sfe@r&letﬁﬁﬁetﬁﬁ&(‘(@mﬁlﬁt SGmintb]Red@ided dropw1se to an
Purlflcatlon col um chronatograph on silica

(i&-gpld edlutipm gf tetrabutylesoammsun forige (Tt wamglein dry TP?F (20 mL). A

1 R S0 fibStobreipn i QSR 20 ubBh S5y THFIPhEy wes

-aad&i dli‘égwis@) ,Trﬁthzlfanﬁn@@ § ﬁ’ﬁL ZJﬂ)mmél) Rdas ([Hien aiﬂdéd ﬂrd;ine A
|-|;_:|)ofupop.|pf tepi-Buty kd@gethglﬁyéyl(phﬂ.@idey(éléﬁ.gz gO 1 mmol) in dry THIS) (15mL)

was added dropwise, causing a white precipitate to form. The reaction was stirred at

0°C for 30 min and then was filtered. The solid was washed with ether/hexanes. The
filtrate was washed (2x) with water. The organic layer was dried over MgSOs,
filtered, and concentrated under reduced pressure leaving a yellow oil. The yellow oil
was purified by column chromatography on silica gel (300 g) eluting with 30%
EtOAc/hexanes to give compound the product (2.65g, 65%) as a colorless oil: 'H



10 IH), 2.41 (s, 3H). [0151] Step E: The product from
Step D (70 ng, 0.27 mmol) was treated with ethereal

woieho6)37960 M 0.6 m, 0.6 nmmol) in nethanol (1.BECHU$2008042110
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afford a precipitate. Theé68ol vents and excess HCI
were renoved in vacuo and the resultant solid
recrystallized fromnethanol / diethyl ether to

mwgctg%@ N@{{@ch@oé %gg é‘ébeﬂ{ a%g{?? gé g@ AR 8”9)3 a2 1?1 . 5.49-5.44

7(1&6111)21%((#153(13}-91;1)6(EB(d6J@Q9(Hz; 1HH), 4. 67 (dd J=

TSEly 5 Surp g A gy &f B preghe 'Séreﬁﬂé (@75 £ mivioD end

2 6
é? ﬁlflénl: }_ﬁf)sﬁ)ag)\nljr ﬂﬁ%lutg: g:gt%n?lg?b %1:’11 H15 ly}@rd}% ated &6@ OPSI g for 4
Ch "Rhé r&&:tlohl was filtered N;]rogh Aplugoi@dite, @hﬂﬂw&@waﬂﬁed SVITJJS

( gd%ltlapzﬁ aﬁac'xlggé egPaBﬂle ﬁ@}e SfF\?D?\%%?a %eﬁjé)th 1 yacyo éeazfmg the amine
t ?Hcﬁhmr@? 8. 69;1;%) N8 hivitete Bfia2hp SueR-@ 'HNWMPR (B0He, CD;0D) §

nmmol’) was added dro wise to an ice-cold

sdeltrﬁi B8 (of 2Hb OB Y (mnidhi4ii® Eiubr Bde3 8HS 1ol 90 (dd, /=

?EIIE% &EL%Z% c@eﬁid?é%%g‘ngﬁ&bo 1 mol) in dry

Tfrtﬁs(@ nm) sap C&dléi%dldﬂfoﬁmm&ﬁethiﬂrababﬁbehammq1n3?6 g aoa 1fno]) and
nmol ) was then added dr opw se. sol ution

t éhtﬁ prodesf|femastonya €T Syg, 19 @m@em(talusnﬁ @0 mb) Waﬁhﬁateﬂ at reflux
' Q\nﬁ{ é&eg‘g@ng }%%(?}é ?o ql?ﬁurﬂfe? HW @n Wﬁ)‘lﬁ&e @/as removed in

pre e react on was stirred at
O@aéwleaﬁnglan osinge bﬂeﬁom&cé—cdld eoletlon dfihe sodnigd ollas methanol (10

Rl bR
m%enfél(}xx/ aﬂgwe@ﬂ)dw m‘fl'i‘ Rﬁfgofr?tte etaRHE bvérel CBRE reaction was

pressure |eaving a [ow oil. The yellow oil was
p uoncﬁanErdteklymd@i raduced mresnmeo @F he pésydusrwasitikenapgeiwafea@od

th 30%. .Et OD\ nd
e D00 Vo iy R tianel R PlodlFre ARG messo
éqg@g%g&ggorﬁgﬂﬁdt@ﬁ%@&?&é% tlﬁ:Q)r«NMat 430 hiMuie, of @DXsHeBgomers

5 (3003, mO%mns]qy W<2|1156i§ﬂl\é§( Mﬁ@CD@@ma{%%n@zm
o P RS R  AOP T O 00 o0

9)3 6T(nabigD), BI8e-2etshandlH)( zesm_z)o @mslH)yZleagEBHt),em%tﬂ 36Qm 3H).
it ol Stea D: mﬁgﬁwﬁéﬁedﬁépﬁm A Sfred, fce-cold
ahsRkidh %fﬁ{ef@ﬂ&é ro&?![h% 1%?*0 @9@0 g qmvlﬁﬂlou)rin‘c%@% (105 mL).

| eaving the A T pro uct
s ocLﬁtent snmngns ﬁi&Cthe ThiXKNR W3 @:@uMdlpntOGD@mde@trOﬁgl@EH@hQ@ with

| e%:ess 50% %q{ dgen%rac]fgg (2 )f) w19n ﬁ 8 TLe comblﬂed orgaml_clzzéxtracts

were dried over Na,SOy, filtered, and the solvent was removed in vacuo. The residue

(1.75 g) was purified by column chromatography on silica gel (145 g) eluting with
10% EtOAc/hexanes containing 1% EtzN and then 20% EtOAc/hexanes containing
1% Et;N to afford the product, a mixture of diastereomers, (426 mg, 15%) as a yellow
oil: '"H NMR (300 MHz, CDCls3) § 7.04-6.61 (m, 6H), 4.22-3.99 (m, 2H), 3.49-3.29
(m, 1H), 3.19-2.92 (m, 1H), 2.34-2.32 (m, 3H), 1.52-1.47 (m, 3H).

[0156] Step E: Formaldehyde (37 wt%, 0.70 mL, 9.4 mmol) was added to a
solution of the product from Step D (426 mg, 1.56 mmol) in methanol (16 mL). After



13.0, 3.8 Hz, 1 H), 2.76 (dd, J =13.0, 8.2 Hz, 1 H).
10 [0154] Step C. A solution of 3-nethyl acet ophenone

W@ 2008657950 10. 1 nmol ) and the product from St epCBUSDNTGI2110
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g, 10.1 mol) in toluene (20 nL) was heated at refl ux
wi th azeotropic renoval of water for 4 h under
nitrogen. The toluene was renoved in vacuo | eaving an

?%@%?ﬁﬁ% ]I‘licl{e? é@!@h@t Gal Q&&dsﬂidghkla%cﬁ&z %?hﬁﬁ@é&%‘w@a’t 35 psig

nfop2) .h. The resioh waw fiesedsthiougkd phdof ﬂ?ehteaWhﬁ:h @a& fwaalmdi with

then slowy allowed to warmto rogmte re. ov
ROk cRE I TGHO NS o Rt cHt GG & AH Gy diggia, Which was

PLERRHIGY ﬂ{ gtﬁelr eﬁ]!ec\yﬂ?er &adt %\ka'é‘ Qrikd 0{/& N‘%’S@E, fafReed, and the

extracted W th e er. The conb organic
esdlvad s \wnevednn gadcuov erheNMagd 4392 fmg)tvasepdnﬁachbly column

TG s T LR PSPl i
ki t%%@véé‘ﬂﬁ% %es‘éﬁ@@%%)(np@uﬂd }_g@ rﬂg,]l%"/grﬁs addlorled®oif - BBNFAR G300

4MI93 4:%131616 97 (41 H):30.82(d, 9677 Hin, 1hII)i)é 783656504121, 4H),01 ¢ J =

b2 gs5° Gl © o d Bt P28 TR 2B 5o Tl 310

aqjtj,qutp:@mie d ice-cold solution of the crude
product from Ste 3.00 %1 10.3 mmpl) in CH2C12 (105
‘)157] Af t erStep Fr rAih HCpphition preethendl e} ®Lnad %99@‘6‘5 added

B 50 Lo BB S G e S i
Ofr@&ain61 (6Xﬂ:1L)iCABer 3gem, thid seivenisend Na@SOH Clfwdre mne:d’pd in vacuo,
and the sol vent. was_renoved in vacu res

( andrthegpsi fﬁ%?ﬁtift?%ﬁowﬂaﬁaaﬂﬁorgﬁart%ﬁlrgg & GEf-white solid

Skylak SRIAE b AratiG afd Heh AGielhi Ilaom]tgrﬁpglta%@ /uﬁ&)f FR&Mm for 24 h
contai ning 1% Et 3N and then 20% Et OAC/ hexanes

c tngize thenmroddoVq T BY, 8356 hds anraff-whige geladiuap, 194- 187 XE (wih

iecudnions FRMES0R M, CBARRT 7tatfy2 B 499, obip 81t
(EIH) ?4465 4%9‘{81 @H A3 6d m643(h’l), 2H3-3165 @, 913% (ozrlas a;hj}tl) 1. 72 d,J=6.5
i n B s, e4i0 558 weg "Wk, bt $Toes0 At LM iz =

RS TR NPl PR RL O BTSSP AGal 5oy Claffen o

POTDSHSR0 A5/BA31H06.261N14.57h Foﬁah ey, 65.9% &1, 6(12; 51 4dp. was
added, and the reaction was hydrogenated at 35 psig
for 21 h. The reaction was filtered through a pad of
C@x‘a le &6" ? stidRePadn ItOhZ Bk {18 henﬁtlez 3 HltEfrﬁfi?dro 7-
um%tuH et %ﬁﬂ Ky 11quid
extracte he e her extract was drled

s 2250y M B SR P T o

C ha @B QoA Yolators bf 3-ERiofilentaleByd (20 mg i 160 n\xmmr) il REOH
Et OAc/ hexanes cont ai ni gg 1% EtSN to g]ilve t he desired

c 6hsomhgl a{@emrtgmpargtiye. oA ftar wisting fas $sh, dg reaqtigmgaR ceglsg to 0 °C
and then NaBH4 (6.10 g, 161 mmol) was added portionwise. The cooling bath was

removed and the reaction was warmed to room temperature and stirred for 16.5 h.

The reaction was quenched with H,0, and cautiously acidified with 2 N HCI, and then
extracted (3 x) with CH,Cl,. The aq. phase was then basified using 6 N NaOH and
then extracted (4 x) with CH,Cl,. The latter organic extracts were combined, dried

over Na,SOy, filtered, and concentrated in vacuo to afford the product (21.51 g, 96%),
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MHz, CDC13) 8 6.97 (s,

1H, 6.92(d, J =7.7 H, 1
H, 6.78-6.61 (m 4H), 4. t, J

(
1 (t, = 6.4 Hz, 1H), 3.65
86 (m 2H), 2.45 (BCT/BSH0D5/042110
2.32 (s, 3H), 10 1.45 (d, 8> 6.6 Hz, 3H). [0157] Step

F: A1 MHO solution in ether (1.0 nL, 1.0 nmol) was
added dropwise to a stirred solution of of the

ﬁ%’%&%{ éi?:ogjéﬁtnl\?ﬁ (?O(E%ND@ Y2P7.990l) s M 5 freztﬁﬁrm) 38-7.19

e sol ven s and excess
r ¢mpVEY 7. 14-6.98 o, 2H3 3G (rseZH)eél%L(e, 3(H)e¢|4y3|(b1a$ éH)f r om

er and s n| at ite Lid 1
elQfoa o, SSep it Thsthaemine b oD Biiradl e i S a e
t %HﬁﬁBﬁtoth% POLHRE frgﬁlloyt%nﬂc ([@r_v, 52g4 6D. 0 Iﬁﬁog'a‘{l@ phélﬁcﬂr‘&gﬂl@de (11.94
(78 3% as an off-white solid 194-197 C (w

d @& 6®Lﬁolsmoll) onCHCH (RMRmIL3 (aOroMMen@@@my ugder Np4 After ztlmng for
4, 65

CTiat ?%eggzcglﬁfq %queécrﬁgg i rgpbture x&@egiﬁin6 NNaOH (33

( @aLyand®rSani ger&lv'ﬁs dﬂied'%v(eKﬁﬁ)S(ﬁg Bfered 481, thel @2dent Eofdrated in
146 111 97 859 cml; CI M5 niz = 20 288

[ @&IKP, gf-fglldmg G&'udmo@uﬁtqgﬁ'/g()tg a8 theereyggal%l $ihe), anayellow oil: 'H

N2 A508 bt SO 8 o ek ) 7.5ky7 PR T B 7 e 1D,

ﬂmwan@m o), 9f15-7. 10(m 2H) 3. 85 (s 2H) 3.79 (s, 2H), 2.39 (s 3H); IR
(8-fluoro 4-tetra

i é@é‘a?héﬂ“ﬁ%ﬁ@évﬁéﬂw{: PR Hé%?anHSH% 1498, %ﬁ?%b%éo%tlgps A38,703
g%(}j,{;ylcqrp@ A 1958 181 (!i gl hsurhhtgﬂal wash usmt}loﬂﬁﬁrther

d to a stirre tion of 3-fl uorobenzal dehyde
( 20ar@pdatich61 nmol) in MeOH (150 nlL) at room

t rature., Afte tirri e ctio S
cjgf to OStGp(;r E ‘? b‘?@%ﬁﬁ‘%?égiﬁgg ibl %\%\é\i
%@t@orﬁ@gétb%rb\fﬁl%ﬁ sollfién 69me|p?&tﬁﬁﬁbmm§;t) Br(m\gedé(ao Gnmol) in
the reaction was warmed to roomtenperature and

stMc@Hc(lﬂmeL@osldd to I Crumsler WacAftonstinasg fudnthaidrogn h

F&%PB%? o ??t %asag%\gwé&)g3go }}lfrrg'%éd %g{sl{é eﬁgﬁ % with
basfals Cﬂ“ltlﬁdr@&nﬁ ektrMQde&rUdmbiﬂwnwﬁsﬁeﬁ aditteqt. (NaCt) driddt dver

CH2Cl2. The | atter organic extracts were conbi ne
V8O0 dilterednandsthe sohvent siaperated ip Vedioe dritrpapiagraphy of the

288%%%%@“5 B S0 sbkey Shisteoa3) e g widione .

xhhda affoREH3 e Produd14.81 g, I5% OVEL 2 Steffs)His,a YeHpw oil: 'H

; I\i@&@%gwmcﬂ%@) @é,33947 S?iarg ﬁ?ﬂ‘azég} %f'gﬁ,%éf) 4, 7§H()1d J=83,

Trg, @H’%}’iﬁ)’%% (68J4Q3@-Hz 61@1)03 BHRd,)/ at\@§3‘c}ﬁad¢ﬁ),t(206532 53 (m, 2H),

stirred $olution of product from Step A

6C.3B (edl); I&rﬁﬁflpﬁbmabyionbﬁ%ﬁ 2849, 118'9449!5, 145561338, 12966 1228,

arveh. IQterFE S s, 78 0T Bk s RIRTS AL S S R0 a
wilbeg M Xt Sfep B0 Chndlsslfifieaqll (AL H wis h@(@d drSBwiséto a stlrred

and organic |ayer was dried over Na2SH4, filtered, and :
t irelution\wé fie ns fromestep § (14.8 g, 57.1 mmol) in CH,Cl, (280 mL), cooled

to 0 °C, using an ice-water bath. The cooling bath was removed after addition was
complete and the reaction was vigorously stirred at room temperature for 20 min. The
reaction was then poured into an ice / water mixture (400 mL) and the resultant
mixture basified with conc. NH4OH solution to pH ~ 10. The aq. layer was extracted
(3 x) with CH,Cl,. The organic extracts were combined, washed with a 2:1 mixture

of sat. NaCl/1 N NaOH, dried over Na,SOy, filtered and concentrated in vacuo.



vacuo, affording crude product (17.08 g, theoretical =
15.44 g), as a yellowoil: "H NMR (300 VHz, CDCl3) 6
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3H), 10 7.30-7.21 (m 1H), 6¥.15-7.10 (m 2H), 3.85 (s,
2H), 3.79 (s, 2H), 2.39 (s, 3H); IR (CH2C 2 sol ution)
3055, 2925, 2850, 1682, 1598, 1490, 1450, 1266, 1225,

ma@ronzgﬁgr v\gk? of i r(%ﬁi I’Mj{ 9 ?ﬁSIIiIQ& %‘LO% NG Eflition WihS33%
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(HPualh), s0Lesh (tn? 1@1)C3 9oL NP5 oA 26D 8193 (6, NG 150 11z, 1),

at 't oom tenp Jerat ure, the reacfion was di I uted
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wil016250% EStepE: hteﬁatmbhthafm 6Yadl, 1 HeMpr peniete, §Q-4 ngmol) was
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( @Qd TIEIBA 37.6 rBL S50z mnid‘lf) in IanglZGimLJ zodl&l © -bi °C Iun&br N,. After
3.64 (d, J= 13.3 He 1,2 21) (s
3 shirringpoy EHmaL PME| (Ui )913%)31.9_’“01?‘8’39 aggfé@ ’chfgg:ictlon mixture

%‘g‘sga’i’sgégqg&’%(izé@or 11%8 T'béq’ 8& wa gﬁatché@%ﬁh MSIH (&7 L),

cm1; CL6HL8FNO+H] +
[ QicrhEd StrepmDem@oracure, sk fthemi chluatﬂ with 240200 mé3 and d@daqueous

d
Str %ﬁw@%fei’h?aé’?egs(t‘lgé r“%g]ﬁ%%‘ Ut n o i h(? 5%8% %ra(g&gﬁg]élaled over
t NASE,, AHEHA%nARohEG ARG v&)&Ioh .Chto@afe@fibh gfm@trbslmg 05 g)

renoved after addition was conplete and the reaction
vvam swlnog<§3iﬂJg)l andsutionewtitlaB3Yediicaepenestatiowlef dhe produst(1.21 g,

t e
4irs ot MR BB GRE 0eIE 1By = 7.
WIH;b 189,734 W4 @, spﬂ)ux 19m 10ansz) 6!.@9 (drbre &achzl thp©.31-4.23
was extract ed (3 x anlc (}rac
e T 7 (hdl/ ~iis e, WL A (& Aok Bd ot 64 G 721 Po, 56,

NaCd 4, ﬂ@?‘g?*(d@ rjeqd QV%%S%%EJO%&% M8z =270

concentr i'n vacuo
PQT X005+ A%2110 63 Chr omat ography of the residue

i 1BH63 X Stob a1 Seibing (PO cc A0ho BT sglljon J56g mmg) was

5 %ﬂ&%ﬁ eg sofﬂtlb%f (rﬁ}g%e Sic\c)i'égydéml(@hS% Lp 53 nzméﬁ i MeOH 3

7. rﬂL)—Izt rodm reempenamﬁe- 4Aﬁezf s@mmg for B, tlga I&@tl(ml was eoqlsd & 0°C and

1 ichgp N@T—é‘; a)_l()rb% é)gi S%mpbo% Séafidf(hf dlf%% cooilf g ( g4, I‘lf_:ElOVFd and the
Hreactioft frak SvaraEll to 100m fefdféfatde A4 bitr&tor 204.1 Th8 1&Rtion was
1583, 1494, 1468, 1457, 1378, 1248, 1139, 1040, 887,
quenched with H,O extracted (4 X) with CH,Cl,. The orgamc extracts were
combined, dried over Na,SOs,, filtered, and concentrated in vacuo. Chromatography
of the residue (0.18 g) using silica (10 g) and elution with 88:12:1
CHCl5:MeOH:conc. NH4OH afforded methylamine 147 (0.10 g), as a brown oil: 'H
NMR (300 MHz, CDCl3) § 7.32-7.12 (m, 5H), 7.02 (t, J="7.8 Hz, 1H), 6.63 (d, /=

7.9 Hz, 1H), 4.28-4.20 (m, 1H), 3.86 (d, J = 15.6 Hz, 1H), 3.75 (s, 2H), 3.52 (d, J =



792, 764, 736, 701 cm; CIl M5 mz = 242 [ C] 6HL6FN+H] +.
[0162] Step E: t-Butyl lithium (30 nL, 1.7 Min

w@ebasmso 50. 5 Mol ) was added dropw se to a BCT/DS®A5/042110
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solution of the product fré# Step D (5.50 g, 22.8
mol) 10 and TMEDA (7.6 nL, 50.2 mmol) in Et20 (120
m.) cooled to -60 C under N2. After stirring for 45

M 8,6 1PVF )73 @oThd, ﬂi?ﬂﬁ@'dﬂﬁsmg@eﬁ @adrthes 3.7 Hz, 1H),

reacti on mxture was stirred or 1.5 h.
r é’a‘tﬁt(ls,o%H)N@s%o(a,eﬁéh@d M$ iz WM kBN HH] war med at

RS S BT A LT P

CHdbdd?o aTéa@utfdﬁr@tﬁ@ ot Gotn Ste?rra@t 10M29.38thed1)aM MedB (0.5 mL)
a

Na2SH, filtered and concentrated i n vacuo.
Crand ﬂim(b@ﬁmbh gt 7opmE th@pﬁr@turduesua@g)@ thy formaties ¢f zeff(vggE solid.

F%%Ed]tl %ts Iks%&ég\é 35/%3‘?9’ A gm)%%ngﬁqegﬁ/g{z% 2 grgiothe solid
Wga; dg@g?iﬁ()va&lol(% %) %%ffomhe szltwogs g, 613%)7as€1 hgﬂz greaﬂ)sohd mp
m

6.79
Hzlssm;s "l AR 1300 i Mz, cnapDSsﬁ B607a4 (Ol 3,781, 11D,

26* qﬁ@gﬁé&diﬁa] %;5%121%{% 3 dz-f'%ﬂm,ﬁﬁkggﬁr%sli H%Z 32136(»5 3H),

(877 3H IRI\@E& 31222:2%7(92553716359\@?"1]456 [2)1 3@3 tses 770,
63(’_?1 Pl %) 05 40% a SQ| ution, 386 §

Wa@ss Gl NSO 0 o100 W P 536 deny 846 i
14004, (be{hgdr Jor g\,fgpghg{mfrérl d. ?H'Y?Ot' 5%02 fFE 6.65: N ®%8 Found: C,

t enpéera ing for 6 e réacti on was
calI8dH, 6.BCNand225 t hen NaBH4 (0.022 g, 0.57 mmol)
was added. The cooling bath was renoved and the
reaction was warned to roomtenperature and stirred

fOEx 1P 90T &ﬁ‘%fo %@(mthﬁhkﬁﬂﬁ@&q MisquikiBthy y-N-

he or'ganic extracts were
conblned drle over , flltered and

trat h '
COPEGTL) Lo R TGS B 2 1R P ot
?80 ?slﬁﬁirad MG gf&brdﬂlr&lﬂﬂzﬁﬂé}@% 6514mgt29y4 ﬁammpnﬂMEOH (30 mL)
as a. prown ol

7. @Qerylgg_ 2Aftgy stigpipg 1 b, ths ce}orlegs-soiutg)(npﬁas cgp})ed te 0%3 alenglen NaBH4

J

506] 5 s g, A B8 I

PGEhiaRD %ftél@hi@ {0690 hinpthetzreactibf wa8c@led wd) °Qand then phenacyl
]broméiselﬁg 9@8g 8gz§mmé{—|)g%as (%ggg%éﬁdrgoﬁls%\}%pgm%z glgllélzréacltion was

[ Cé]rl%{i}%& 't:(i\l%'éﬁql to rc[o@ril-@ﬂl'geﬁthﬁ@ @ftef\@tn%fn@ @58 at{dom temperature, the

solution (1.8 0O mmol) was added to a
scslomtnoorwasfcoohé teyP 3@ wod tifend¥aRH.e(-20 g 81 7ongolovamdded

) in MeOH.(,0.5 5.and Et

oo 0ot A02P: 117G sPRIPREer et R by Al Vi s e
S Gbinfleratlif@rdse icth A% 25T, alRdsohitebr WA vsh 8,0i (ae@lmL),
from MOH Et 20 (3x) and the solid )

. extracted (4 x) with ether. The ether extracts were dried over Na,SOsy, filtered, and
the solvent removed in vacuo to give the product (9.21 g, 98%) as a yellow oil: 'H
NMR (300 MHz, CDCl3) 8 7.47-7.21 (m, 9H), 4.77 (dd, J=10.0, 4.0 Hz, 1H), 3.71
(d,J=13.3 Hz, 1H), 3.51 (d, /= 13.3 Hz, 1H), 2.61-2.49 (m, 2H), 2.32 (s, 3H).
[0166] Step B: Conc. H,SO4 (40.0 mL) was added dropwise over 15 minto a
stirred solution of the product from Step A (9.18 g, 28.7 mmol) in CH,Cl, (300 mL).

After stirring 45 min, the mixture was poured onto ice, made strongly alkaline with



was dried in vacuo (54 C) to afford the salt (0.083 g,
66% as a light green solid: np 185-205 C, 'H NWR

W@ 300/0Md20 CD3OD) 6 7.50-7.24 (m 6H), 6.86- 6. FGI/(83005/042110
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1H), 4.80-4.50 (m 3H), 4629 (s, 2H), 3.92-3.83 (in,
IH), 3.70-3.55 (m 1H), 3.15 (s, 3H), 10 2.76 (s, 3H);
IR (KBr) 3422, 2956, 2698, 1635, 1497, 1456, 1218,

%%%gﬁi ?g‘?fz -Ilﬁ%H’ﬁ%%%c%@ @2((}/0 t Etcb ?‘g Slgl Feitra%%@verfi dried over

cal @8104,ffdterc€a], Bd2sbiNAE ﬁ'{bcl(}hnﬁ)VE&lﬁﬁ)yao@o & th@ residue@.BOg) was

E)Pﬁﬁﬁgg bg um gpgglgpg?qpég ;()Bgilicg'g?ﬂgé 08‘ 2) Z,l'u%l%g wjft?l 10%
( %’t@?\tcmé&aﬁes%ﬁ%n% I“':/E%ES}?‘H‘ 'tHE%rb@let 2.5 & 24%) as an orange 011 H

| met hanam ne A: Methylam he (40

adNMBUS 00 2Bz, ADCBPS M3al). 27/\(33 ZHd)jéds .64 enSIHY, 66d (d, J 8.3 Hz,
sol ution of_ 3- E)Hﬁm)be al deh?{ 5 44 29. 4 mmol

VS 4364 (i Bed 7 REd, JAF {21 Ha H ,,3,@ @ H= thkHz, ?H) 3.05-
C@@g&ﬁsmﬁ@%ii@wwscmmdm nﬁ{} hen NaBH4 20

( was added ( on After
st[01a7] ng 1 SteptGe Acximiry nfjbroatide ﬂnwoduehﬁmecStep\Bt(MS g, 3.81

stirr for (%)@17? Egreac ion.was cooled to 0 C
el nﬁﬁm R riddP8Dedy  29.6 mol) was
a@&@ﬂtlsgﬁfﬂlbﬁﬁﬁh&?hﬁ¥ﬁfall§ﬂumm (288 fg! €230 hBRIVRSdry DMF (5 mL)

1 owe warmto roomte erature After s |rr|ng
f ovasdeptedtat BHGnior éfrpeAdten ﬂléowmlgéhe wattismi torpooble re@m|tenperature,

pore gl S e ol wi o NP PR e

2 4gxtract dhedsl AHBAWWEE N2 iSOTEfikidied, dnepadeptrate i Osiof Mber&idue (1.20
to 25 C. The solution was diluted with H20 (

) Wi Parified by polymncherpapgraphie or silies 297 8k Fléltl%W%sth 20%

d d

RS OSE sfe b IRSRAL TOTRKGgon
0|sbI1d 1Hp NQRM(@OQ‘H\NMR Gn@mHzﬁcDGlgﬁW U(s( 0H), TD4-7.23 (m, 4H),
4.77 (dd, J=10.0, 4.0 Mz, 1H, 371 30 %)d J= 13,3
HZ; 161{11)14 (1, BHD),(698 G/ 13- 8 Higy 1} 427 (b J51 79 Him 1ihy 3-304d, /= 15.2
2. }f’zzlfalg g'gd J= P466], ﬁii? B 3@@31%6111'1%?'(3?%(3@0 70 1919 8.4 Hz, 1H),

was~ a dpwi S€ over sol utt on
of2.44@, bﬁ‘l)gdlldVISfm/mmZS%ﬁnHl(N)ﬁ}E .g, 28.7 nmol) |n

w8880t od SHEP; Ao liHnad 2hs BRGRS TaPISiep QPG L? mmol)
2G0GADPRA sHGH HSRABPEBAIE00 28Tt G A ithibHFhhimum

extracted (3x)" wwth Et20 The ether extraCts were

d ﬂwéldd@(ﬁelrng\bQ so9!) i drydiERI(2 mhe Thy xeapiionvaes starad\ier®0 min
cu t he resi du urlfle b

 Jrifrseehng Aat d S hsReE b i B ot SisetBeekish g action was

Wistifted @505 IEhAH theh 868 48sndhed vath!H10o c i HichM §a|ﬁ.ﬁaiéﬂ M&Sﬁ%

(2.05 g, 24% as an orange oil: 1H 5 NWR

Ccooiugyng The gg_a.ct;mgwa ilutg 1th‘pﬂ235, d;neﬂ@vemo(h\gim 2,128@_4,7ﬁlltered, and

g_%mic]eﬁg%teﬁ ﬁb%’aabp: g‘;&e (r dsf}d%iwi%&%lffﬁ?bylcoiz%?n %Jgé’x_ago%rap‘llﬁ on silica
gel (26 g) eluting with 12% methanol/chloroform containing 1% conc. NH,OH to
give the product (134 mg, 66%) as a colorless oil: 'H NMR (300 MHz, CDCls) &
7.31-7.18 (m, 5H), 7.04 (s, 1H), 7.00 (d, /= 8.0 Hz, 1H), 6.83 (d, /= 8.0 Hz, 1H),
4.25 (t, J="7.0 Hz, 1H), 3.81 (s, 2H), 3.75 (d, /= 14.9 Hz, 1H), 3.60 (d, /=14.9 Hz,
1H), 3.06-3.00 (m, 1H), 2.56 (dd, J=11.4, 8.7 Hz, 1H), 2.43 (s, 3H).



2.99 (m 1H), 2.54 (dd, J= 11.5, 8.7 Hz, 1H), 2.42 (s,
3H). [0167] Step C. A slurry of brom de the product

wo e@aoSoep B (1.15 g, 3.81 nmol), zinc cyani deCT/BFD05/042110
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ng, 2.31 nmol) , and 10 66

tetraki s(triphenyl phosphi ne) pal | adi un{0) (266 ng,

0.230 mmol) in dry DMF (5 nL) was heated at 83C for

2 After I '

t@ﬂ%g; St%b %%&né{lﬁtﬁéggghgff{&&s&%% (4PrECOT] mmol) and

at ur e, e rea uted wi th tol uene
aﬁfhlmaad:ldcdzmrtgh 022 Iidnhlal(jh absohit¢ BIQH (0 mé) twaabeatedim a 40 °C

st batn a o sobic bt Sh3oGE AR P abC U i
¢ QB% ﬁ@lﬁ’%{cu‘an T rdsidhedRls ré:%?stﬂllz&i Hbinr@héﬂol/@th&%ducmg

1 exanes containing 1 Et 3N to give the
pttechis al GifGsahty 43 T, 43 %a8s a gyeeh bai: ngmll":’éjlﬂfﬁ (with

7 dscprmesiiqnn MU Cpofafi, BN 5 94780 b8 22 @ = s,
Hzi 3 %%21{)46?? (? 7= §r) H %ﬂzé 24@ 4H§347§87 %, 6%_1(11m§ 62 |_I|)‘IZ 1H),

24512 (6dzH), 34218, 72H), 8.78 (&d?, J=1H).3, 62H4:41H§; 3.8H},J €l 1.881z, 1H),

op teifs: THbaAC P78 selp-8 it <A Tbi50 Gyt Ao ¢,
d@r oBHR, 6420N) 58S Faaile dc 05 105vAiES 8. 829Na 8 doce- col d
slurry of [ithiumalum num hydride (él nmg, 1.6 innol)

in dry THE (2 m). The reaction was stirred for 90 mn

{ Exduiieh); q’ranzangﬁgfﬁawe@ea@& I Py -2 Wpiny--

then was quéhg PRMSAc and then a saturated

Na2SO4 25 solution.. The reaction S iI d wit

etl®BI01 i edtepAy AsloM HC Wmﬁvﬁelrég %n%mnoq) was added
ggﬁ?{;{ﬁﬁ ﬁ)ﬁ £ HonVGS ro-&ﬁ@t ftde S%QI \@éngﬁé@(ﬁ {£dnLY.32 mmol) in

orratograpy on silica g) eluting
vmrmdthamwmnﬂha Abe sdhérds ui(bfrms:sdiﬁ?lawme mgnb%@grvacuq\llemag a

?@%ﬁvfgogeﬂﬁg}g d%%él 16':31@30"1'1% Bota /?ui%c?rﬁ]orcl:ag?_‘?lr% % 4! 4%4' thmol),
%O'éhg of g@@hlebfoﬂnat@((ﬁZdﬁL 3) *I')mm@]g%n(:dlandl:(l&gﬂ)? dé-.lzi, ac&ﬂd)le (6 mL)

14veg hepted jat §f) 7C g).r@@ dAﬂq:allpquug the rea’c'g H%o epahtn @og’demperature

wEssBRI sy Lﬁ%%@&éé%%%%&%ﬁéﬁé% *F‘%ﬂ%%t% o, g lbined

S |ogg2[n¥c i@itrdchﬁzv@g deled bvérrsolgd %ﬁﬁaﬁu&&dmg @nﬁ@ﬂi{tﬂdl ih vacuo
an mal el C _acCl In a 1
( 1erving thmrha@afeemogwwgﬁ‘%@gé%? é‘?n R ﬁﬁ‘éﬁ é@? MHz,
h
; epl 59 312718358 8%s 493 Gh. Anfle s5lerd GACIHRA 308810 (m,

conce rate & was recrystallized
f 5oy, BUMaNsE (etA1Dr 3.07-GdMcinnd B, 2.6B-2t4s(mydtHa2.¢3 ¢ BH), 1.24 (t, J

29 i d 6-177C (Wi th
gec%ﬁi?sﬁﬂ)/ooﬁ MSlm(grﬁl?%%n @8@4@&02 Eﬂxlgoo) S 7(\4/1\/'0 7.30

sﬂglﬁ?'? |7 ﬁpﬁ% &lﬂg]lg{ﬂg %Egﬂ}nu}ﬁ g:éd?'fdg égb%n_g, g 16%1:{0 wabadded in

1Hjortions to a solution of the product from Step A (99 mg, 0.30 mmol) n dry THF &)

mL). The reaction was heated at reflux for 6 h and then allowed to cool to room
temperature. The reaction was quenched with EtOAc and then a saturated NaySOq
solution. The reaction was diluted with ether, dried over solid Na,SOy, filtered, and
concentrated in vacuo. The residue (81 mg) was purified by column chromatography
on silica gel (8 g) eluting with 12% methanol/chloroform containing 1% conc.

NH,4OH to give compound the product (49 mg, 61%) as a colotless oil: 'H NMR (300



4.52 (s, 2H), 4.12 (s, 2H), 3.78 (dd, J= 12.3, 6.2 Hz,
| H, 3.45 (t, J= 11.8 Hz, 1H), 3.02 (s, 3H; HPLC

wO2008067966¢ = 10.81 min; Anal. calcd. for PCT/US2005/042110
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Cl7H20N2- 2(C4H404): C, 10 61.98; H, 5.82; N, 5.78.
Found: C, 61.86; H, 5.82; N, 5.60. Exanple 91 -
Pr epar ati on of

" o . I 1 B

DR R R
eishﬁnz(ﬁ{p4.mb,(t,3;07 MHQ 11 }) V963 - adme@h 4H) dSr(mM(He(nt aHa, 2.54
sol ution of the EHOdUCt from Step I e 90

ngdd. @ 31 -And? Hzi HH), et rianthl), @613&?;)31{)?%1\&%% and

exge I—@lqmre renoved in vacuo |l eaving a green
sﬁ{jf%éz% s]u‘rry of this green solid, potassium

Cir{]lll)bm fat e (S42p GrA slurﬁy40fltim boductainen StdpyB (20 mg, 0.075 mmol) and
chl or.of or mat th | (1

amepleis @eig@ n(e% gﬁ)rnmgbgn 1g Eé(%Hég %q% 2 te[(,‘ n %}!b é? water
ahl, QW R af1 ¢ thre%éﬁa hQJ‘ditsng&p |Aﬁé? N0 tBHIRET \%Mo%cen%cﬁted in

the reacti on was [ ut ed bri ne and extracted
x)vatmd. HItet 1€¥idue W’hrerectys‘taillu@d from cthanad/ether pmdtuglnwéheebls maleate

vé’é c?t'lgévé’,%'g' ‘3@@'\%%04 |It ﬂq}cotacrf‘@ég entrgé rgslﬁNMR

( E%&g%}%e gﬂg?Dé]é 3%313% sﬁ@@ ?4-25%@ 2f) 6%7(3 Jeb3 0 Hz,

4.130; 474@5 @mo 45H)dd 3 =710 .558HL,MH)2 )50 (azm &1@15 QHi), 3.76 (dd,

7IE 18 i "G, G, e O 35 675 5B, OSSR 824 ip Py P ER 95.8%. 1=

3 ALithium al um num hydride (60 ng, 1.6 nmmol) was
dlegln portions to a solution of the product from
Step A (99 ng, 0.30 mol) |n dry THE (5 nl). The

tr wa’gg&ﬁ%‘t lgpqgtﬁr of metﬁggé SHyC\gg 3% éegr\/\%ydro—%

quenched wi tifpopinglinesarp ®a saturated Na2SO4 30

solution. The reaction was dlluted wth ether, S egi
od8F73ol | d Sigpdon A solytiasyf dV-mathyl- Zéa?ré%x fging¢8.0Q g 52.9 mmol)

AR S8 TS AR B sl i
natdaner baihl Gheﬁdjrmomﬁ@hﬂnmg (166 @ 3.0 mmiblf) s mdddgil md the

conpound th roduct (49 61 9 | orl
PR 00 B S0ER S iSO HEP b0 ST B 204 m T P g diluted

C%ﬁ?’%a&r ZZO@%‘HL} é!n?i I(/I‘°I°BE5(*21)O m_'L)O‘Lagl&s v@eré’%_?)paiat&g ax(d(jbhe J)rgamc

J :la}kr lzvdslwvasheddwlth 3[2931115 b5me( Hfhe emg)amcgayzpr wag doied pygr MgSOs,

2 f&toerifg an% %ﬂncelératﬁ% on;[uzld a rfg 911 “{@“g%%&%ﬁﬁ?to(gﬁ%’h?%% 20%

St]ﬁ@A@/he&aﬁeésW d;)iequthé Bésined @ﬂlm)t ketsras ﬁDloBr dﬂZszgg 89%):
0. 075 mmol ) mal ei ¢ acid

aw&ﬁwom RO D 7 aneat SO, 1630 Yot DAtk € /=7.5
UL el 3010 U 394 Gpafa 8l 53 ) b, 692 812 75 HE 8D, 6.85 @,

’concen
J=28.1 Hz lH) 3.81 (s, 2H), 3.77 (s, 3H) 3.73 (s, 2H), 2.39 (s, 3H).
[0174] Step B: The product from Step A (12.6 g, 46.8 mmol) was taken up in

methanol (120 mL) and cooled in an ice-water bath. Sodium borohydride (1.76 g,
46.8 mmol) was added portionwise. The reaction was stirred for 1 h at ambient
temperature. The reaction mixture was concentrated to half of the original volume.
Water (100 mL) was added, and the mixture was extracted (3x) with dichloromethane.

The combined organic layers were dried over MgSOQs, filtered, and concentrated to



vacuo. The residue was recrystallized from
et hanol / et her producing the bis maleate product (13

worgo685850 as a tan solid: np 160-163 C (with PCT/US2005/042110
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deconposition); 1H NVR 10 6800 MHz, CD3CD) 8 7.41-7.31
(m SFD 7.24-7.21 (m 2H), 6.99 (d, J= 8 O Hz, 1H),
4.57 (dd, J= 10.9, 5.7 Hz, 450(s

6.24 (s,
35%"8 %S'%gd{sﬁred %}f@no ag cgg)l %@éjh%h}_tl‘)]ydl%%r i (16: 02%%%) 1Hy NMR (300

IOMB2CDE1; S 7.39-709 (m,r6H), 16968l 33D, 4 78 Ricbfj&réhﬁ,| 9361 Hz, 1H),

i 5@34%%%%%@&2&5 Bris SO e 2 T Q0P Pa ot

2-met hoxy amne (8.00 g, 52.9 mmvl) and
trlet yF2n1ne (5.40 g, 53.0 mmol) in dichl oronet hane
( ymsm) westee 6o | Methanesalfonit eeidWAT @rmbat3. mmply was added at

onpacet ophenone 53. 0 d

B SaP PSR R RS 0 Sl S PR BT 045Fs e
t BB bRk e ng_Z-gb énI")E AHel 1O4LHOh XliktRe WAS stitrddudt @6bm Wrierature
wat er (200 MIBE (200 nL). Layers were

S deﬂrantltquen £¢1d24t }h eAﬁp]g&ln reactipmyas covaploipn Hisaendhirn pvaspggde basic

7ot &r1a8 S SR QiR )0 Pl BBy MR, e

V\@§m6ﬂ1%@ aBdaner ayhe tefeSvakBed %ﬂ%brﬂe%ﬁ)éd’lﬁbeﬁlﬁgﬁpdand concentrate
yield the desired am ng ketone as a yel|

gin 8owp: TheressiurvRs PyOhiedpy C hrem@mra@ﬁsg ({%IE‘BA&%CW&S 2/3)to

J
Ao BBty &b G Sy iy, coci
Jf/ 30-R1§1em, 51H[')) 7 O@ (85=8d,Hz, JH)86.45 K, J~8H)Hz,3H3,16.45(d, /= 7.6 Hz,

2k B2k Bt b S 673 (a3 01 o2

t up =l
S5 ey st ot i,

mﬁmé] was atidp®:parsolusioniof the produat &@@i Piep %Wééoﬁ; 22 ggmol) in

A ficSioP e (9 ET PALR LR o U0 TaF g b mixtre

V& RrcohdddRatdl in Watsio 2€d @etbrystizdd o eJlSHathto\)de the desired product
extracted (3x) wth di chloronmethane,

6 A6 Dy B MRLP00 MHEDUIELNGEE? (f F dribe 25 . 31D, 721
R e e

oVl amno a el |l ow
onHz A0, 426, Js%a Hi,HH[\]MREBQM),O] VBB, HEDE, B 325(d J=15.8 Hz, 1H),

155 Gt o WH 2 §Hes. pi (duayi 7.5, bt Fig, Tk I3043 351

1@1%75_0 47 (%R%}? X'Fgre oilﬂﬁk r(?du@@frgnﬁgteﬁ E](4279|)g( 14.2. 1‘318101) and

hanesu fonic acid
W&;exﬁﬁ&hyﬂﬁmététrame @ﬂé d, Ht 7 rreumib enmﬂueméetwasrr@(%énla) was

Ut I O n Eéqh gl.lg denu%%ggozl%%nlé%ﬁﬁ)%&fas 'F?{%“ngtg‘il 1novacuo then diluted
m\%ﬁﬁl&@tei‘\@%osrﬁl)t e dlutiol Wis e MagicWhith solid Na,COs. The resulting
solution was extracted with ethyl ether (3 x), and the combined organic layers were

concentrated in vacuo. The residue was purified by chromatography (SiO»,
EtOAc/hexanes, 4/1) to afford the desired product as an off-white solid (2.47 mg,
49%): "H NMR (500 MHz, CDC13) § 11.42 (bs, 1H), 9.82 (s, 1H), 7.28 (d, /=8.1 Hz,
1H), 7.12-6.90 (m, 3H), 6.54 (d, J=8.1 Hz, 1H), 4.19 (t, J/=6.1 Hz, 1H), 3.72 (d,
J=16.1 Hz, 1H), 3.62 (d, J=16.2 Hz, 1H), 2.93 (dd, /~11.9, 6.28 Hz, 1H), 2.60 (dd,
J=11.4, 7.0 Hz, 1H), 2.47 (s, 3H).



under nitrogen for 24 h. After the reaction was
conplete, the reaction was made basic (pH - 11) wth

WQ20MeMsr@F) and extracted (3 x) with nethyl ene P¢iI/081008042110
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The 10 conbi ned organic | ayers were washed with brine,
dried over MJSH and concentrate in vacuo. The
resi due was purified by chromatography (Si02,

C0g] oo k2 O T S

Tw3after Q20IrhLY m;fofd'&eatﬁelﬁzwﬂt sodiurB sOlfite (1 ODI-rlblg) add Giydfoctyl amine

ﬂzlgfoélaquz(() 3_21L %g 2 %7 g@m@g Réq:btlongvagftl 8‘} }_gr Ulg’ I% qgélon Yiag cooled in
ar’r)’ﬁf-( ter‘%aé'gar%i dtg!;zated \%1@)5 (1313%(31 g(Z%QnLSj dsodfim ﬁlc%rbo;iQteS'?OO mg)

[ 647 6]deBtangd t}[a: redctionl wisialowed td Wanp rt@ aimbtentf tempEIStuep ‘The solids

(5. 60 48% hydr o rom aC|
e e on Cambined wih 16 pREarRd Ea P a5 Gheentrated
VB aﬁ&ﬁ%gfa%@d‘i 410, MROUR/1RAGN:E my ST@«UcbﬁlﬁQurfd% QMited

ethanol to yield the desired product (4 , 67): 1H
NEBRul BOGuNsz Them@uiﬁ)vasitrgatg@wétb ethagpl (57mI4Ban?1 ﬁzlEch}n The
%a’cg %%%cpn(cgrgtrege_(gtogléé Hazéldﬁrlég gﬂg%ga(ss égx -\glmff BOW%H’%I 30 mg,
1|rl)’%) 4m§€23@12383’ eéb sec?H)H NM&QB()@(ﬂ%Hz— f’Eﬁg@)M 31-7.14 (m,
I—B“D 40 Govgh! e Fa, 45 @, e HziAD), $HP (b3 159, 181 3§+q)<m, 2H),
[ t
(#7740 730, 51 At S R, TOE L PRR: 1Y) et g8 (B
g 3434 3@26[129140) 42071 1590, wsdome et BST M&myz E30651C),Hnde@5]"; HPLC
heated to 80 C.for 7 h. The reaction m xture was
cOndentratded Mil.vacuo then diluted with water (100
m.). The sol ution was made basic with solid Na2C03.
The resulting solution was extracted with ethyl ether
( Exainpledil- Phepacatitn nb@-oedayhidephenyti 2,3k fetrahydro-7-
concent r at eghoiquincdimy)metinmol esi due was purified by
chromat ogr aphy (Si 02, EtOAc/hexanes, 4/1) to afford
gm@ psi r edstpp mugtsomao@afsﬁefa{v;mxtampwo @27 Zhg} 0.510 miB61) in
1H NVR (500 MHz, CDC13) 8 11. 2
(§ry tpl.q)ene 713 “yas ge@e@ltoH}6 anﬂbﬂ’leryl D@@b}amtogﬁ}'xe (1.7mL,

(47 ol e rgphidd) 1y epteishn s s hyfggffing and

J HenE1OB.cB.1HAL ) Whb add2d 6(IThé dehctiod wlas Mldlwed?to @Vm to Tédm

2 S P oo 000k ST 000, PCTLASRA98 G400, O ot was
(?1 B 8o R R thehtBd atWRhIk fdr2fd Miln) ﬁﬁ‘ér QlSwing8Ad f&aBtion to

lumsul fate (100 ng) and hydroxyl am ne
S labcbldn actoen {cOnB2atinp, hedFactimn was digtedtwitnweles made basig with 2 N

R god ticsblees Ve > dhr ol S Boted g
MR, SONEReRAIRN cidedthedifaathoR dgwetmldlegmq)rb@cmnm mg,
to anbient tenperature. The soli were filtered off

a8d% esrbielba wilt NHORERIBOAMIBZIGHEL) TR (5i Kur &2 @sl D), 7.59-
CONGEM 18887347 16 (m, 5H), 7.05 (d, J=8.0 Hz, 1H), 4.32 (t, /~7.1 Hz, 1H), 3.84

(d, J=15.1 Hz, 1H), 3.67 (d, J=15.1 Hz, 1H), 3.10-3.04 (m, 1H), 2.60 (dd, J/=11.6, 8.6
Hz, 1H), 2.46 (s, 3H).

[0180] Step B: To an ice-cold solution of the product from Step A (110 mg,
0.438 mmol) in methanol (20 mL) was added NaBH4 (36 mg, 0.95 mmol). The

reaction was slowly allowed to warm to room temperature overnight. The reaction



and chromat ographed (Si 02, Et OAc/ hexanes, 1/1). Two
conpounds eluted sinmultaneously. The m xture was

wo e@absmsmi t h et hanol (5 nl) and filtered. ThePCT/US2005/042110
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filtrate was concentrated t7® yield the desired nitrile
as an off-white powder (130 ng, 10 17% np 234-238 C
(deconposed); 1H NMR (300 MHz, CD3Q0D) 7.31-7.14 (m

o o g iy i 4B, e

1 tomibind ofddhic &tiadts fvdck dn]ed?ov.‘er NhiS(54 tﬂktcredu-bn,d @nedtiaged under

e T T s P P R

ﬁ'lca %ﬁ (Ff% Iugﬂé %vlt%_l E;D%EZB ?{\{eﬁge Qésued alcohol (44 mg, 40%) as a

| yddpw m]>1 |H)NMRB(BB&MHZ C[[Dﬂ1739]5 7SiQeZ;2A(mA3HbI7Lﬂt7| @4, .bf 6.6, 1.6

SLEPA, Ty CRueRh T § B o TRy 1 Rt 41 5 2,

Dh%L(d&'Ui‘Stéobl@eI@@ 168, ¥601kd, J2014.0 TiAME), )3.9%@, Addeid Hz, 1H),

dropw se. Thé reacti on was stirred for 45 mn with

cédm?n@l ém,lel, ﬁeS@ (Bd,daec 11-5. 2142 1Has2-44@edt)-The

50 O e N B R AR Pl
”H}oﬁﬂﬁé’e toaicgﬂleﬂ:d sbluiofi 8athiehdueBorn Sadpl (At mpel. | Uxnkd) in

30 nMin. After allowing the reaction to copol to ro
t dgseH £2 irlg; Thesolveris prdexcrasHE] W@feer@mw%l%%%,ana&wereﬂdue

CT3eist S MRt g e ) i
f DBY-@nedC (aftl deonapsitiond)e'd NMR &000Miz, §Dy@D) Ag.42-7. 31 (m, 3H),
(Fo e Tm S 9550y 5512 2. ey F0 Tl S ¥l -3 6o

44 6"33 %34 ), ﬁﬂg“s @3 65631(1'211)1115(?'13!)&) 33515 29314 2%9& 1Qoklz1456, 1428,

3 1679,(748, 203160 1; EBI M nty = 2541@173{1m0¢m HHL;)C 9@9%Qtrt|)12 83

‘dda Rodirgied ol o EnPucid a3 fu0F ¢rbo b 7kl ROk 74, Founa:

tepsA9( H16.87ON, 461438 nmol ) in nethanol (20 nL) was
added V\éBf—M (36 mg, 0.95 mmol ). The reaction was

slowy aIIovved to warmto roomtenperature overnight.

o R A L A i e
839@] \é)VIVteP %%E@rﬁ“{? gfycgpd gh concek@r ﬁa%‘%ﬁi JMECD; (122

¢ Rp£§8dHeth Noh@d cBSie8di®d 4 Ad¥ad 'E@iitom/&‘&ts]p Udintﬁm&@ 4y
colurm chr omat ography on_silica gel qu el uting
vv.bmn@smnqlmeg e ﬁW@n@]ésﬁ’heéﬁlbam%Wéﬂld (1470 gl 4-Seopoln and

m (lg[%;’ c@’l? ) ?38%‘?@{6%9 gqtj.M_lzsolu%%E séargedggltﬂ N%z The
resulting reaction mixture was heated to reflux under N; overnight. The solution was
cooled, quenched with saturated NaHCO5 (230 mL), and extracted five times with
ethyl ether. The combined organic was dried over NaySO, filtered, and the solvent
was removed iz vacuo to yield an orange oil. Column chromatography (1:1 ethyl
acetate/hexanes) afforded the pure isoquinoline as a yellow oil which crystallized
upon refrigeration (2.21 g). 'H NMR (300 MHz, CDC13) 8 9.29 (s, 1H), 8.52 (s, 1H),
8.04 (d, 1H, J= 8.4 Hz), 7.91 (d, 1H, J = 8.1 Hz), 7.66 (m, 2H), 7.46 (m, SH).



Hz, 2H), 7.03 (d, J =7.6 Hz, 1 H), 7.02 (s, 1 H),

6.83 (d, J =7.6 Hz, 1 H, 4.61 (s, 2H), 4.26 (dd, J
WO=2(8)6,©579600 Hz, 1 H, 3.69 (d, J = 14.9 Hz, 1 PT/US2085/642110

(d, J =14.9 Hz, 1 H), 3.07-3.01 (m 1H), 2.53 (dd,

J= 11.5, 9 1 Hz, 1H), 2.42 (s, 3H). [0181] Step C A 1
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M HC solution in ether (1.0 nL, 1.0 mmol) was added

1 pWi S I f

S?%fp%’?’g (44eStteB B Eﬁl&f%ﬁn%tfgﬁtrﬁ%g 18 nuth}Wef%%‘d@&d dofMse to a

sebéenn sf ﬁmdxedméﬁeml—ﬂﬁbp We(H00 mezyd 98 dnmnl)m@LbCIze(%Hﬂ—h @t 0°C
talllzedfro MeOH Et 20 to gi ve t

;zlfllfléjr ( 'ﬁ:tf LSRG sgrrag é(g 58r81[ni gt rOPr‘B te@g%ﬁ%ﬁ f solvent was

( Wihbyvedas W!ot%l&@)che thitrl PRI 0P QR 1nc@1@3 @)1 white solid (2420 mg,
.42-7.31 ( , 27-7.23 (m 4 6. d J=7.

56903 )4 B e sebt (426 s | (0D s kol - beOB16 L),

15%@,1\?352\@ (Aﬁg%r@ fﬁ) Q%gas(a%ﬁ!ﬁ(i{;)thg gguﬂc}%gg}%e rﬁ%gﬁﬁng

ES¢aclbn hﬁ!{ﬁlre-waés”clrfe@]fgfﬁ%p*'ﬁﬁd"a fdvPiep f B¥mdcressllgteddidin
mn; Anal. Calcd. for Cl7H, ONO- HC - 53 H2O C,. 69. 03;

H MdOH averpiaddedy Meth@m@ HCloyassidggto the sgluon unjil agyelgw color
2 eats %r@r}igd g'flhe ﬁeaﬁ’flo qgfxﬁﬁr Uhs ?{Trrgﬁ% at.room tem B?rature for 30 min,

pheny tett ol soqui n
[ Qﬂlﬁ%] ad&ir@m &hardlio H @S rgkdeaiab nﬁhlmﬁlfhyjrelletm@ﬂoﬂ e mdaction

d 2 N Na2CO3_ (12, d with ]
%ﬁ@@w@@ BT B BT FHoIng BBy 39 NaOH ntil a blue

|
( 18% 'v&éag %%%é}géd e(r%mﬂtl scﬁu i %SS ‘i{‘@‘??@{ {&Q’rtﬁﬂéscwﬁi:étgyl ether.

m’ilﬁie)comBh&adengamewsmWaa;hed rwwba‘mmqo dngbdvamMgS(NZ filtFied, 26

resulting reaction m xture s, he dtor

BoRr ROV a ot e e ety fiso Ry Sina it £ clear
sq,tﬂu(qg@g% A d(.230 nL), and extracted five t| mes
with et hyI et’her. The conbi ned organic was dried over

NAOERH, fi | Stepe@:, Thathaidate sadt wasmrepargskby addingaalejr acid (68 mg,

vac to I e. 0l 0

( ib §lbo W anedagtg)?gg a ol g)atrl]lg }‘odufng%(lrilrg%éé:ph% 5&%9 %ﬂ%QQXuon and

| S8RUV4) Qf BIOHAS whity @blh@Walebtambd cha ocmg)s trqi=|1l72€d4‘?m Free base:
ugon refri erat| on

STPONMR Ciyia o9 Dbt SEDTRS (g Tb &7 W28 (T 7. o),
HZ
s (ﬂo?%o%s/ W AERROIER bR B 4 A3t 7

B0t hgl (ing 2H),dt e ¢338 Sg7.2HA5 mol ) was added
dropwi se to a solution of the product from Step A
(400 ng, 1.95 mmol) in CH2C12 (24 nlL) at O0C under N2.

Themag! gt.ggsgg)swas stirred for 15 min. at room
tenperature: The solvent was renobved in vacuo to

Ll ARG 5 ST
a@ﬁ mrg‘ %Fé‘\é\r’atﬁ Iél%g% ti‘{ egeﬁgeaﬁaﬂcﬂf@hﬁég%ugﬁ%mds at the

Theg, f]BAlétlnH ISR tréBp6rtdre TIBKR93E eellates Sore dedldped texpress each of
mn., and a few drops of bronocresol green in
the three human transportors. cDNAs containing the complete coding regions of each
transporter were amplified by PCR from human brain libraries. The cDNAs
contained in pCRII vectors were sequenced to verify their identity and then subcloned
into an Epstein-Barr virus based expression plasmid (E. Shen, GM Cooke, RA
Horlick, Gene 156:235-239, 1995). This plasmid containing the coding sequence for

one of the human transporters was transfected into HEK293E cells. Successful



MeOH were added. Methanolic HO was added to the
solution until a yellow color was observed. The

WO e@e5M m xture was stirred at room tenper at BCBEUSIIN5/042110
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30 min, 10 while adding nethanolic HO as needed to
mai ntain a yellow color. The reaction mxture was
quenched with H20O (100 rrL) and basified with 5% NaCH

%ﬁéfec%ogl\%‘g veﬁ?&f)f)}/ ﬂ%safb ?%f ¥edlvn ?tak@ %}Hckélﬁ‘ 9) inhibit the

tion was extrac times wth ethyl ether.
ak@@bhﬂ@ddNEQ&)AmﬁH@ washed with brine, dried over

A, filt d | t
NP‘B' [ the 18t PayE SrEORFPROT P RGP B e 4R Suspended

%ﬁhﬁba&ﬂ)ﬂ%uﬁgv (5691%[%' HomliN£4] seheRCE:pH ! ﬂ) nﬂhéﬁ&h@
was prepared by adding maleic aci 5&; 0.59

namprppraatd rafi Digab® waﬂs)addl@l tfh)e NiFlobiodingf B ptug (86.0

g\fg,ﬁxsgn@fg&ﬁag@ﬁgf“ B ey TR cpSbenpisipn of pifibdifetsty 5

3
41:*%% ’ ? H%Wﬁ 4@'@4 356%1§5nm ai[- &' 3 1:%\/1_ «Jviz Z%dgdl{_@)r SHTT

3bB@ing [ }ﬂ]rqslto.ljapra.m (850 H“z))mmgl) 2l (IMjwaq#deQ_ Theryyaripys 7

nebesBidloh T bl P ablogy e toptioufq BE et e to

evabliaé thelridiok nﬂt iTMeubatibh Wa§ yarfibd bieat yeorh Gdasperature for 1 hour in
conmpounds at t NE, DA and 5HT transporters, HEK293E
C @|9|6 wellplgtewd pgowg\gép@f})@g@@ %Rlﬁlieé seereplagedygn a haryester and

aglf 0 h@m&%h ARSI RATH ﬁ? ¢NODoE RAER gfl‘% 79) WEre the cell

ing reglo eéch transporter were
amﬂmﬁra@si coptafiGig the boutdi redivabotivd ]abd:llvtnra trapsed oNAWhatdNASGE/B

CRere. Reent g soreat e st Fe e AT SBMRE 'S Hei bovhted in a
G%ﬁ&%!nz TBBE Sun¥. Bﬂfd SELhitERRT ﬁ%%oﬂ‘g)oﬁhd’sscm ifltefdst welR@iRtermined
RA  Horlick, Gene 156:235-239, 1995). This

phbaswhdineantuaiavicatpssibe usingiGrephPed Beiswe ¢ bsoftvie Npn-specific

SHRb T g aGsrhEsast et R eI T | =

transfection was verified by the ability of known

reupt ake bl ockers to inhibit the wuptake of tritiated

NE, DATJZ asy: [ 0186] For binding, cells were

honogeni zed, centrifuged and then resuspended in

i 181854t i on Iufrderto @mmnmvcsacum efiecompogadd at the NBjqnd DA

= &a%mze#?e%n ﬁ%ﬂ%ﬁl’cy %&F %'Q\rlgléte%ﬁ e§erdﬁ gge%gsnodfég\?zﬁ)eﬁ%%%dﬂ BZ) was
NgBuRRat(L. Y@ise, adde dFdr&hal4f53ﬂaﬂ379 D%ZEnMﬂé CPhmede (Charles
appr oxi mat el For DAT binding, [3H WN 35,4

( ®4ve Repding \iiytbq;@tomsswwmb@g dgdeem fﬁothe GRrPT! stAg aﬁfgﬁoused a
E/%; : (%]%r}l%lf BRG %“&1&1%? czg‘ef‘al{ym{rzll(%t envirBnbaS1 aHdfdns @Qei‘—ir 1.1

C; 50% average humidity; 12 hr lighting cycle/24 hr). Mice are fasted overnight (16-
22 hr) prior to testing. Mice are placed into clear polycarbonated “shoe” boxes (17
cm x 28.5 cm x 12 cm). Randomized and coded doses of test compounds are
administered p.o. A 45 mg/kg dose of tetrabenazine is administered i.p. 30 minutes
prior to score time. All compounds are administered in a volume of 0.1 ml/10 gm
body weight. Animals are evaluated for antagonism of tetrabenazine induced
exploratory loss and ptosis at specified time intervals after drug administration. At

the designated time interval, mice are examined for signs of exploratory activity and



concentrations (10*-5 to 10*-11 M of the conpound of
interest were added to 10 di splace the radioligand.

WO p@elstoson was carried out at roomtenperat urBCT/082005/042110
hour in a 96 well plate. Fd&llow ng incubation, the
pl ates were placed on a harvester and washed quickly
4 times with (50mMtris, 0.9%NaC, pH 7.4) mhere t he

|
i AP RS R s
Cﬁ&htcﬁ‘cle Fﬁﬁeeﬁdé@ﬂhdﬁ aret dilewhieil fdreths amdmat ko weveartdnigtersect the

counted in a 15 Packard Top Cowg aElndtng afflnltles £0.
oPeI‘t*TH%te’é oHhinisrf@asigeref gpigeasm B felragenag i 41d @1Vepyp score o

?ﬁlﬁrls BERAvEHE Ercle qgfegéﬁfeﬁ Qs Hﬁz&l&%to% aRLBAdREA 8 @bo’re QF4. An

software. n- speci bi ndi ng was detern1ne by

5 disiplahseoasitenad tmham: prosis ifiits epelidsmze atdedst SOBZlaned ayd given a
20 [01 In er.to n vivo activi f t o
oS50 O P o sEha N DR SR Pt of i Gpearttan 95% of
afd dohol (QeIBEI%Vt%Eedt) hecsad %&ﬂ)éé?edecf)feﬁﬁfb& e‘)'{ loratory loss and ptosis.
tetrabenazine (TBZ) "was determned (G ille, Arzn.
FDreg hetivity 584l & 8ated 2984 )perchmtage ORniqe faiding @1@511:@51 to the

' Br eed Labor atori es) wei ghing 18-25 gm at the

?#ﬁ%kﬁWuF€§bgﬁﬁl g?% ‘housed a m ni mum of 6 days under
carefully controlled environnental conditions (22.2 +

10 154”?§aéfwgﬁ@ﬂﬁberage humidity; 12 hr Ilghtlng

cle/24 hr). Mce are fasted overni ht (1 %
p 01881t o t ddedinpyciinative dapes (Epaé‘band B cep fmits e
Y
0 Sy ARl ERAR Senlty WYAhe HRARG F Therfioh (947 ﬁ%ﬂ;“aﬁa%@eé? g
advileuxeh €194€).p. 0. A 45 ng/ kg dose of tetrabenazine is
admnistered i.p. 30 mnutes prior to score tine. All
conpounds are admnistered in a volune of 0.1 nl /10 gm
30 body weight. Animals are eval uated for antagoni sm
of tetrabenazine induced exploratory |loss and ptosis
at specified tinme intervals after drug adm nistration.
At the designated tine interval, mce are exam ned
for signs of exploratory activity and WO 2006/ 057950
PCT/ US2005/ 042110 73 ptosis. Exploratory activity is
eval uated by placing the animal in the center of a 5
inch circle. Fifteen seconds are allowed for the
animal to nove and intersect the perineter. This is
consi dered ant agoni sm of tetrabenazine and given a
score of 0. Failure to leave the circle is regarded
as exploratory loss and given a score of 4. An 5
animal is considered to have ptosis if its eyelids are
at | east 50% cl osed and given a score of 4 if
conpletely closed. No closure is given a score of O.
Greater than 95% of the control (vehicle-treated)
mce are expected to exhibit exploratory |oss and
ptosis. Drug activity is calculated as the percentage
of mce failing to respond to the tetrabenazine
chal | enge dose.



10 Statistical evaluation [0188] Median effective
doses (ED50s) and 95% confidence limts are
waledensioned nunerically by the nethods of Thonp&DIS2005/042110
(1947) and Litchfield and 7W 1 coxon (1949). WD
2006/ 057950 PCT/ US2005/ 042110 74 WHAT | S CLAIMED | S:
1. A nethod of treating a disorder selected fromthe
IVPHR TS CHASRIIES S consi sting of cognition
i mpal rment, generalized anxiety disorder, acute
stress di sorder, social phobia, sinple phobias,

pre-nmenstrual dysphori | sorder,. oci al Xi e
di sorder, ngjor &W@Qg P{;/Uge ling&qi%qr,aeresg%ﬂgg% %%%é(%?@ of
OBRSHdeds coRNNBXb Beogh BRIV S Pairbht] farRrdlRed Obdety disdg®er, acute

eating disorder, substance abuse disorders, chenical
dsipesn disniien social plenbiin sineplel pleeltiesn precmenstival dysaheri¢ ¢iporder,

I | .addi.cti ' i Cti - .
N L N T S

PRasBsa, BYIRATAOMRvosATBIE N EPBY 4iddsdes Hubbtan abysadissrders, chemical
anger, rejection sensitivity, novenent djsorders,

esepaggncinn niaptingsiieion, corpineafdishemralcopeladdition) ggphetamine
S I r
IR LA, AL Rl th 0 £ B AL RO e
f syideonie gl s dssyoiEatricympioons aigey ugectiondensigyity, movement

| dysf ti t ' | ati on, d le ..
el b mGBA SBTos Ae Ml 1 AT LBive
aﬁg@l@ﬁe%faeglbgt?retl Hed e&%ﬁ%‘ Edkder hiPReALAE spldeding, [@AHEB REurdpathy,
therapeutically effecCtive anotnt of a conpound of

f dibrarhaldidsyrdrbag) cigonih éatigoe bywireme stexvad dysfanctioRgpiRrapure

R8. YNR4 Rl .R3 R2 IA-I.F wherein: the carbon
et ra e miegeres: VAR ol e BRRrBRRES T on: o
2006/ 057950

PCT/ US2005/ Qdini&ering® dPatiest ieebd obduch treatGneh therapeutically
al kenyl , C2-C6 al kynyl, C3-C6_cycl oal kyl or ?A C7 )
cyEeeieigonnkof a cerapdpndrof irmeia 14T bayipg thefgllowing structure:

substituted with 1 to 3 substituents

R6
RS R’
* R8
N
R* R!
R R?

IA-IF
wherein:

the carbon atom designated * is in the R or S configuration;



I ndependent|y sel ected at each occurrence thereof from
C -C3 al kyl, halogen, aryl, - CN, -OR9 and NROR10; R2

WO 20061057856 C6 al kyl , C2-C6 al kenyl, C2-C6 al kyngdT/UEB0LB42110
cycl oal kyl, C4-C7 cycl oal k§l al kyl or Cl-C6 hal oal kyl ;
R3 is H halogen, -OR', -S(O,,R12, -S(OnNR'R12, -CN
C(O)R12 - C(ONR'R12, C -C6 al kyl, C2-C6 al kenyl,

ﬁy@a,%ltlg iﬂ@l’ % (%éﬁle ?ﬂ KX'C(, a%n?? C3)C6 cyv\ﬁloalkyl or C4-C7

cyclo kyI
e apdioalitylalfly bminycbf)wlanldls-op(mms}}yz@alb)tlmsd opth bivad supstituents

S BRe Ty SRR oo BEE PR e 1hgy e v -

f @M bRt ggeonreyano, Cl-CG4 alkyl, Cl-CA hanaIkyI or
CI- 4 aI%ﬂg or Wherein R3 is a Cl-C6 al kyl, C2-

al kenyR? is(4; ©5c6 alkiyl 641G aliengh Coyed aﬂa{nwcsdﬁé m10@ﬁ<yl Cs-Cq

cycl.o t.hen said group is optionally
ﬁH%Wﬁkﬁ%%ﬁiﬂ%#h B%ﬁ@& o 3 substituents sel ected

i ndepeRdengl Halégene@ﬂa“ ism)ml“em(@)mw‘ab?f (ENOHU(O;R@S-

al kyl , halo en, and - pravi d

t IQé@)Nlerco@p&ﬁrﬁélg’lfﬁz@oﬁﬂk@ﬂYé ¢22Cs Pi:kylilﬁ @B C@S}"ﬁPf%}’l CsCy

GRS Ry " Dy et S D ey Pona -
l@gﬁnlzﬂfll)'ﬁ@@btldﬂaﬂfﬂ stitistifatdd rem3 9 Bhshed wight sulsstihent mliected
| Em@ggn%ggqu%lg %%1 92&?%8%}%%{62)%%?23 grea%fgs@;}cr) ogl]r ) %l&f(ﬁ Ci-C4

t %aﬁ(glr |O§ %m%ﬁg xI/I?JrEﬂ‘l 5‘ % a'lksyl @-@Fﬁﬁé‘ﬁ}h 1Cy-Ce

- QlkyhEngh ﬁe&wdloalﬂa&bmmy@) cycmaﬂmalbwagwqp, shebseid groenlis

f 1.t bstit t
| oaBEH SRt aE et d a0 SR sl ShfGendently at cach
hal:.Q8RAce MERRT fromlc {4, aliky Ihaol?gk nglh a0, a-URf' and ONRALY Gdrovided

al koxy; R4 is H, halogen,
- BeOfRORERINACK, fon@@@m@ is C1e KR ﬁzzf@s athPb'lRi:Z'Cé alkynyl,

YT RGN B ey%?aﬁl‘éﬂ&lk% %1 # R op Py 8y sustied

Qﬁbﬁf&ﬁﬁ Ito 3uBEtEUENtE Stdeted md@ephanw at eaditbocuffbertagrbdf from
o tionally substituted from1l 4q,3 times with a

s allgdnhalegane atybdCN, d@%p@ﬁh@ﬂ%ﬁy’at each occurrence
th f Ryl . - -
ot ot 1 i 83 REGHnp FXR0BE S RV Ofhertdh, . 0fhenzy),
al (W(C‘rl?)}ééﬂyrcﬁl((ajn}lgn yalclh ;@2@@&%}&} kydyO(ber231)36 op’ly@iadia |skiggtituted
r !
oo R f SESDRih § SRR e i dereaiatE gt Dekifeace thereof
S %%?%ﬁé%éﬁ éﬁgﬁﬁ e @Jamy@tcle@ﬂtmoaﬁﬂuw@peg a1‘1<B5§j7 .eof

hal ogen, ar, u 1 "
- NRORL®" i¥\B, naiogﬁgs@a%‘o S(O).R! -S(O)NR R'Z -CN, -C(O)R™,

Pg{ﬁ)bfﬁ‘s‘ég%cé SRR & AN {}?—ﬁd alligt, &2 %H{%?fégfj %ﬁgocfycloalkyl
al devayd clogﬁq@k Qb@ﬁéﬂs&’j or - %&éyﬁﬂﬂie}téﬂn%&&k yf @(skényl) and -
each of which is optional
O(benzyl) is optionally substltuted ﬁom 1 to 3 times with a substituent selected
independently at each occurrence thereof from halogen, cyano, C;-Cy alkyl, Ci-Cy
haloalkyl, or C;-C4 alkoxy and wherein R* is a C-Cg alkyl, C»-Cs alkenyl, C»-Cs
alkynyl, C3-Cs cycloalkyl or C4-C; cycloalkylalkyl group, then said group is
optionally substituted with from 1 to 3 substituents selected independently at each

occurrence thereof from C;-Cs alkyl, halogen, aryl, -CN, -OR’ and -NR°R'*;



substituted; provided that for conpounds of fornula

ID, R4 is -Q phenyl), -Q benzyl), - OC(OR13, -NR'R12
w@r006B§¥FNRL2, each of - phenyl) and - Q( benzyPQT/bsi008042110

optionally substituted; R5/76R6 and R7 in conpounds of

each of the formulae IA IB, IC ID IE and IF are

each independently H, halogen, -OR 1, -S(OnR12, -CN,

%@%&a&j@l& nﬁ%p%s( g%@%@lﬁ 18 %6%6 %QI) sz-% alkenyl Cy-Cs

ahllkgﬁ]y/ll C;3-C3c§loalkkly 015/C4—C€3ymalkylalkgh lekgH oibwh@d, asCﬁptmnally
cycl oal q\;l al kyl, wherein each of R5, R6 and R7 is a
ciubsH C2-C6 al kenyl, C2-C6 al kynyl, C3-C6

cycl OaFMdéarthgt%r &hﬁdﬁ%h?@f f@ﬁlnﬁfalibl Rgi Mﬁghérﬁ’@n -O@biky)), -

group s optionally substituted

SOEKO)R ieNR''RE| cecscé@nmﬁdwhwdea@hynsé) areh&(bwcfl)rhemgc e
thereo{%fromtgdCS al kyl, hal ogen, aryl, -CN, -OR9
aRRMORy P4RS and R6 or R6 and R7 may be

- O C(RR2) 1R 2 R7 #cOM aﬁdstcrﬁfacﬁ O thé RSTRAMRAS , 08B, 1fco mmmEaand IF

IE at | east one of R5 or |s fluor9 chl or o,

metereabh inglep@Blentiy HRBalagen, cGBH, FHERFENIEN, - (}(O)R” R“R” -

e e S e T

Relkeryl, CHAR REALHST) U3-)C6a:51616a1h§1 orf & Al RE) IO alicpl, whereln each of

conpounds of the formul ae |E, but only where R5
f Bqulfxééandcﬁ’qﬁ@ B 10Fs ﬁ%ﬁt’lh?h“cé rékenyl, (-G @i%@@h 30(.10 c@fioalkyl or Cy-

PR [y AR S b gy
ablktl)sl(t)lgeftsl-s@lfkcfbﬂlm)@pkrydqntlght léigblh (m::dfmnyaﬂ‘leyd:qf f@fﬁ; g@-C3 alé<y1
oBRogeD. et é%%"’ 5 SRS S %&S‘%ﬁé‘g Ry@nay“l}/e CER"):-

)stituted from1l to 3 tinmes wth a substituent
seI ected independently at each occurrence t hergof from
haI ogelp;rom@eihtbat foy ca@apaindy bf for@ulaGh a4 ddaghdneydf Rogx R’ is fluoro,
- al ko 1. OF RO and R10 are taken together wth
tﬁ]éloﬁ(?tolrgbe to which they are attached to form

pi peri di RE an@ R bR dadh ﬁﬁteﬁéhd%ﬁﬂjilz(DMR 2),-0- in compounds of the
razine, ol i ne, or thlonDrphollne

N- net hyl e
qurm@aerl% &Jt @y atheye R l@ﬂuem chlogxpnapethyls - |

| k I
a e 003(@5 k{y aﬁ% nﬁalcgﬁs ind éﬁ@éz{n@’ %1/\1’{%0 b%@(Ra? boﬂ{ Mﬁuh& of the
alfbeydulaeoiig w{ oﬂl@m&ﬁ&ﬂkbﬁf%ﬁ) lemﬁtmzrﬁaﬁymzllo 77 or
benzyl t hen sai g,

u rouy apti onal |
Subst i Fetioh: hilosem of DRS  frnbded haiBheotpounts of formula IF, R i
halogen;

R’ and R'? are each independently H, C,-C4 alkyl, C;-C, haloalkyl, C;-Cq4
alkoxyalkyl, Cs-Cs cycloalkyl, C4-C; cycloalkylalkyl, -C(O)R™, phenyl or benzyl,
where phenyl or benzyl is optionally substituted from 1 to 3 times with a substituent
selected independently at each occurrence thereof from halogen, cyano, C;-Cj alkyl,
C;-C4 haloalkyl, or C;-C4 alkoxy;

or R® and R'? are taken together with the nitrogen to which they are attached
to form piperidine, pyrrolidine, piperazine, N-methylpiperazine, morpholine, or
thiomorpholine;

R is H, C;-C; alkyl, C;-C4 haloalkyl, Ci-Cs alkoxyalkyl, C5-Cs cycloalkyl,
C4-C; cycloalkylalkyl, -C(O)R", phenyl or benzyl, where R" is a C;-C4 alkyl, phenyl



substituent selected independently at each occurrence

t hereof from hal ogen, cyano, Cl1-C4 alkyl, C1-C4
whadoembieyd , or Cl-C4 al koxy; R12 is H, am no, EIF/T82005/042110

al kyl, (C-C4 al kyl)am no, 7Tl - C4 hal oal kyl, Cl1-C4

al koxyal kyl , C3-C6 cycl oal kyl, C4-C7 cycl oal kyl al kyl,

phenyl or benzyl, where phenyl or benzyl is

opt

CEEP P B OB B s i
cyudsidueil serééted likdependent] ¢4t bea:h«»actm;dncaﬁ@re@lf fiom bdlégsnycyano,
or R ang R12 aret ken_t li(her wth the nitrogen to

vihi-E alkpb iy ehalgal h‘érocl &P pi peri di ne,

pyrr ol ROI;0¢ aRiRe @%1'\7@1@% aRBAAZH O, haloalkyl, C;-C
nmor pho |ﬁgﬁ: E?oﬁoral e B?LV|ded %;1%%r§ olne4

O:ilkd%&laﬂqdl @106 o;rclcR@l<3d;1@4—R1 @yqio%k)tldkgh ph@gé ohbenzyi, where phenyl

pcr }Islltllgl ggtum;]hy sﬁ\fg)]sa]l%ﬂgé g‘gﬁbg{ogzﬁ%hég ik sugstltuent selected

%{énab&%r £6inMalo logBR! @Bﬁé qjec, akyll bi @I‘hﬁ]@ﬁﬂdyl el CREBalkoxy;
aqu hal’oal kyl or phenyl; "nis 0, 1,
or 2

aad;ﬂ alrs t@mrﬁygethmwmh the nisioees ﬁawhgﬁh they are attached
titute - s wth h
i bR Ryt Pt R4Sy YR Sine, Wsrfibiine, or
tmrﬁ%hoﬁn@har rraceutl cally acceptable salt ther eof a

solvate thereof, or prodr herepf. 2. The net
accor dpiyided tiagt anky ope qm% a@ﬁﬁk rar K sandiR C@reaqalgeg;} toget er with the

Tﬂﬁro%r% ﬂ) nidfh ?1%5%}@ StdBed }oafoﬂ]n 1pe%ﬁfee1)ﬂr(§ﬂdlh§ pgé‘i%znfc N-

according to claim wher ¢
GhefB4/lapéryitine,anorpliol@e, bathd@hdypholine; The net hod

accordipg. to erenR2|s H or CH3. 6. The
met hodRacléé}ldfﬁg(XTébpmgﬁhoil goherh R3 is Hor R3is
Cl- &4 i;y]] 0r§:3an@6 cycl oal kyl or C4-C7

cycIoaPky kyl”,” each of which is optionally

s u bst i il éxphenyliwificlois dptiopalty swbtstuied Jeh tignes sitdaagen, cyano,

h r nce thereof from Cl- C3
Waﬂwi{@géﬁﬁtl%ﬁ?ﬁ ang%&% Ya¥d -NROR10, or R3 is
g BkigB YhoreoflQ BitRRh8nfiRbify REEpiblsie QD (HAhE 1Ds0lvAle thiereof, or

O(ben t}é@) optlonally substituted from1l to 3 tines

tpof-i t uent sel ected independently at each
occurrence t hereof from hal ogen, cyano, Cl-C4 al kyl,
Cl_ & haloal kyl, or Cl1-C4 al koxy. 7. The met hod
accordi ng ta. cl aiThe metidderceonding3o ickinet, IwmereneRI]'lysl C:-C; alkyl.

propyl, or isopropyl.

3. The method according to claim 2, wherein R’ is CH;.

4. The method according to claim 1, wherein R%is H, C;-Cy alkyl
or C;-Cg haloalkyl.

5. The method according to claim 4, wherein R?is H or CH;.

6. The method according to claim 1, wherein R’ is H or R?is C;-
C4 alkyl, C3-Cs cycloalkyl or C4-C; cycloalkylalkyl, each of which is optionally
substituted with from 1 to 3 substituents selected independently at each occurrence

thereof from C,-C; alkyl, halogen, aryl, -CN, -OR’ and -NR°R', or R? is -O(phenyl)



8. The nmethod according to claim6, wherein R3 is

- phenyl) or - O CH2-(phenyl), each of which is
W@pitsosmbd y substituted from1 to 3 tinmes w t hP@r/US2005/042110

substituent selected i ndepéfdently at each occurrence

t hereof from hal ogen, cyano, Cl1-C4 alkyl, Cl1-C4

hal oal kyl , or Cl-C4 al koxy. 9. The nethod according to

cl ai : i

cPEiOTb Gy YR Ehals ko i | 167 SR ah, £EEREELcleBted

CGhd€fendehtyy ot 66k GG uayatothbdeyl fran Hee€T, cyano, Ci-Cs4 alkyl, C1.Cy

cycl oal kyl al kyl, each of which is optionally

sgﬁgﬁlkY%P%gl'Cgﬁﬂﬂ%§r ein R4 is -Q phenyl) or

-Q(benzyl), each of which is optionally substituted

from1l to 3 tinmes with a substituent selected ,

i ndependent Ty at Thaotetlodcgeardingdo chémen hereanR hisitegib, ethyl,

cyano, Cl-C4 af kyl, Cl1-C4 haloal kyl, or Cl-C4 al koxy.

18ToPYh 8T HEPYBY. according to claim 10, wherein R4 is

met hyl, ethyl, propyl, or isopropyl. 12. The net hod

according to claim10, wherein R4 is -Q(phenyl) or

- O( CH2) phen§! , edbamsthadrcetrding to staim faMherein Bs isi-Ogphsgyl) or -

fro to 3.times.Wth.a su [ ) C . .
| DSC kR iy Sl S ichyS cpftaik hRRled BOFCE B dmes with a
C y@@tuentdel dotedahdapend &yl edvil deabiestice thredElrdid haloken yyano,
13. The net hod accordi n& to of claim 10, wherein R4 is

i

HC 14 alkppeCinet dealkrle oF Hi-fg2keX¥l ai m 1, wherein R3 and
R4 are each H or wherein R3 and R4 are each hal ogen.
WD 2006/ 057950 PCT/ US2005/ 042110 79 15. The net hod
accor di ng t . cl ailiwe hethdteacedndingrie ctHfimRS vdrettirRR iss. H
and the other is CH3. 16. The nethod according to
claim1, wherein R5, R6 and RI are each H, hal ogen,

-OR', -NRL1R32, @hpGhRbdateorditd t5Whstnl 1, WiRebiR? 0H, or R* is -
al kyl . 17. The method according to claim 16, wherein
RHR'HE2an & R7C afe alkah €h- G4, cysﬂ@al?cyh@r wrethexcledednlliyh gaghoof

| gi.m 16, ..wher ei f B5 R7. |
i 8D TS B R PR T Stp P Gy Ol Men o
- NRIAHRS 2 ptiofally@abstiaet Hons LRSS fitnek adihG subbtitatrt pelectdd.

The nmet hod according to claim18, wherein RS i(s: F, C
oindgpendeatiy apgach gceyirrence thereof from halogen, cyano, C;-Cy4 alkyl, Ci-Cy4

haloalkyl, or C;-C;4 alkoxy.

11.  The method according to claim 10, wherein R* is methyl, ethyl,

propyl, or isopropyl.

12.  The method according to claim 10, wherein R* is -O(phenyl) or
-O(CH,)phenyl, each of which is optionally substituted from 1 to 3 times with a
substituent selected independently at each occurrence thereof from halogen, cyano,

C;-C4 alkyl, C;-C4 haloalkyl, or C;-C4 alkoxy.
13.  The method according to of claim 10, wherein R*isH.

14.  The method according to claim 1, wherein R® and R* are each

H or wherein R? and R* are each halogen.



20. The nethod according to claim 18, wherein R5 is F,

G or Me; and R6 is H 21. The nethod according to
w@bk@bos7250 wherein R8 is hal ogen. 22. The net hpdI/US2005/042110

according to claim21, wher2in R8 is fluoro. 23. The

met hod according to claim1, wherein: RLis C-C3

alkyl; RRis H C-C4 alkyl or C-C6 haloalkyl; R3 is

Cl-C4 al kyl, C3-C6 cycloal kyl or C4-C7

cycl oal kyl al kyl , each of which is optionally

subst it ut ed]5.or RBe irstho@apdvedik)to okaim @ baeein gne ofRerand R* is

of which is optionally substituted, or RBis H WO

20osd daraBer iPETUS2005/ 042110 80 R4 is H C -C4

al kyl, C3-C6 cycl oal kyl or C4-C7 cycl oal kyl al kyl, each

of which is optionally substituted with froml to 3

substi t uent $6.sel €h¢ amtthod demediserto clpimtl, whedin R”, R” and R are

R S T e Y

or -Q(benzyl), wherein said -Q(phenyl) or -Q(benzyl),

is optionally substituted from1l to 3 tines with a ;
subst i t uent 18el ethethethodepemdiosttp ¢laam 16ewbere@dtuRy ap¢ B are
t he f from hal ogen, cyano, CI-C4 alkyl, C-C4

hSarCEﬁ?'kyl, or C,-C4 alkoxy; or R3 and R4 are each

hal ogen; R5, R6 and R7 are each H, hal ogen, -OR",
-NR11R12, optionally substituted Cl - C6 alkyl, or one .
of R5 and R¥8is &he nyethed aggording tp wkaimt ke Vhepoene h & Ry R 1s

apd ' 5 - QR - al 11912
ek hfeeagl‘dé‘i‘?@é‘%g%| r R pa S Falgbt, (ORY @t RE, or
cbpticnafl subsiertel 6;-CsRkyl.s CH3; R2 is Hor CH3; R3 is

H F, methyl, ethyl, propyl, isopropyl, -Q(phenyl) or

- O CH2- (phenyl ), wherein said -Q(phenyl) or

- O CH2- (pheny! )  it§e QREHCANREdHinBUB Hiditilse A héreRIMR ListFO CB or Me;
times with a substituent selected i ndependently at
eanh occurrence thereof from hal ogen, cyano, C-C4

al kyl , &1- hal oal kyl, or Cl1-C4 al koxy; R4 is H, F

met hyl ~ &Ryl , propyl, isopropyl, -Q(phenyl) or

- O CH2- (phenyl ), wherein said -Q(phenyl) or
-OCHZ-(phengI ) is optionally substituted fromdJl to :%
times with 20subJdhrmethed aseqrdingda daimelfehessin i, Clor Me;

eac@ occurrence thereof from
an

R®is H.
21.  The method according to claim 1, wherein R? is halogen.
22.  The method according to claim 21, wherein R® is fluoro.

23.  The method according to claim 1, wherein:
R is C-C; alkyl;
R%is H, C;-Cq alkyl or C;-Cg haloalkyl;
R? is C-Cy alkyl, C3-Cs cycloalkyl or C4-C7 cycloalkylalkyl, each of which is
optionally substituted, or R? is -O(phenyl) or -O(benzyl), each of which is optionally
substituted, or R® is H;



hal ogen, cyano, Cl-C4 al kyl, C-C4 hal oal kyl, or Cl-C4

al koxy; R5, R6 and R7 are each Hor R5 is F, O or M,
wo@erooens796d R6 or R7 is H and the other of R6 BCMURND0H/642110

hal ogen, -OR', -NR11R12, om0optionally substituted

Cl-C6 alkyl. 25. The nethod according to claim 23,

wherein R8 is hal ogen. 26. The nethod according to

Che 7 LA AT S SR 147 40 o

1is wftpneilyn subsdtuiad it fratoirto Y adisghehBdelected mdepd:ﬂtbn@ at each
configuration. WO 2006/ 057950 PCT/ S2005/ 042110 .
S @ecurPBCaerSH S8R br s AP GARIEER AT, el g AR R, or R s -
C"NI? OR12al erﬂ@)sérg- &9y1), wherkin saflie O%pl%rntyﬁ or -O(benzyl) is

confi gut at e net hod according
\Ma)@tlemahlytdubstctomﬁdrmdl tos3 timek mﬂlsadsm)smnelttiselegned) Mpiepcndenﬂy at
ounds con: i st

2 7l efﬁﬂtﬁ?fv%ﬂo.@e@ eyl Sufisbylpr O

a_(]&D(Pethoxy)phenyl , 7-di met hyl - , 3, 4-tetrahydroiso
qui No
7-di netonRl andMafémhbalpg@nyl 1, 2, 3, 4-t et r ahydr oi soqui
nol i ne;

2, 7- di ot Ry PRAiR{ arerepetoll baipasny rOR o MR 4Ry o pRtignally sybsgituted Ci-

U'G];Cdllt €r one of R> and R is Cl, F or Me and the other of R’ and R7 and R6 is H,

4- (3, di f 1 uor nI-27d|rrethI-1234tetrah dro
[ §7(@1;1qu oQRr}g Nglph& 1-Cs alkyl or substlyfuted C,-Cy alkyl. y

2, 7-di et hyl - 4- (4-fl uoro- 3- net hyl ) phenyl -1, 2, 3, 4-
tetrahydroisoquinoline; 4-(3

- chl or o- 4- f 1240r o) TieamathoRactocting tcslhind 23 waedein:

t et rahydr.oi soqui noline; 4-(3

-chlor§$ﬁﬁ€%§ 2, 7-dimet hyl -1, 2, 3, 4-t et rahydr oi soqui no
l'ine;

7- di met ]F 4 (4 nethyl)phenyl 1,2, 3,4-tetrahydroi soqui

nol i ne;R? 12 H, 7 diethed, leftyd 4¢3y, 1sopropyl -O(phenyl) or -O-CH,-(phenyl),

; ];\{zll?'leg%ﬁ apgn?z;g\{ﬁng{]glq - -CI—i!' -&)hen}ﬂ) is optionally substituted from 1 to 3

4-tfiflesGhikIP SutRRaRME se&c?eddhd?bﬁ&’ént@ ok e&h%cb@ﬁrﬁﬂh}tﬁ’ér@cbﬁﬂﬁa
uinoline; 4-(4-chloro-3 | uor o) phen

7-halagenteyana, &-G4 alkyk €t-Cahploptivh oy G Mllﬁéﬂy,
4-(3, 4- Ig“ is lﬂ %‘"rﬁ?:tﬂ?le Qt}ﬂll' 5r0¥3yij '1%%}}/}11 b(ghe%yﬂ “or e(t)r@ﬁ%/ ﬂ;h@nyl)

i soqui nol’i
7 wzmdaeih Sﬂdn'ej(lbhénylﬁ)-op r@mﬁf@hanﬁ) #-dpeionaltyyahbstitated ftanol to 3

t ettqaeé 3 4 H aq%gg qq%d n ép_egdf?r}t I’c _ea%chrg%tcu%cler;c% ’tlgérgc’)fdfffom
halogen, cyano, C;-C4 alkyl, C;-C4 haloalkyl, or C;-C4 alkoxy;
R, R® and R’ are each H or R’ is F, Cl or Me, or one of RS or R’ is H and the
other of R® and R” is halogen, -OR", -NRMR™, or optionally substituted C;-Cs alkyl.

25.  The method according to claim 23, wherein R® is halogen.

26.  The method according to claim 1, wherein the carbon atom

designated * is in the R configuration.

27.  The method according to claim 1, wherein the carbon atom

designated * is in the S configuration.



7-f 1l uoro-4-(4-met hoxy) phenyl - 2-net hyl -1, 2, 3, 4-
t et rahydr oi soqui noline; 7-fluoro-4-(3

W0 Bioaos501- net hoxy) phenyl - 2- et hyl - 1, 2, 3, 4- PCT/US2005/042110
t et rahydr oi soqui nol i ne; 7-8luoro-4-(3
-fl uoro-4-net hyl ) phenyl - 2-nmet hyl -1, 2, 3, 4-
t et rahydr oi soqui nol i ne; WD 2006/ 057950
PCT/ US2005/ 042110 82
7-fluoro-4-(4-chloro-3-fluoro)phenyl-2-nethyl-1, 2, 3, 4-
t et r ahydr oi 20qui Tied inathpd according to claim 1, wherein the carbon atom
4-(3, 4-di.fl uoro)ph fluoro 2- nethyl 1,2,3,4-
t %ftsf%lﬁ rdé gb%.srﬂﬁ{%@ guration.
4- ( 3- chloro)phenyl 7-fl uoro-2- nethyl 1,2,3,4-tetrahydr
oi soqui nol i ne; 7-cyan-2-net hyl - henyl-l 2,
3, 4- t et r ahy2R.0i s?ﬁhpmmﬂﬂodmeqordmg to claim 1, wherein the compound is

.deg%lﬁ%qrpﬁlge grr(])ﬁp Bﬁ‘é‘}t{{}ﬁgulf grcgrligles 1n§|of1 2,3, 4-tetrahydro
7-trimethyl s ¥, 8mdth¢ rh%%ﬁ\ﬁyldz glﬁﬁﬁmy@%lbmnohne

4- (4-chl or o) phenyl - di net 3/ 3, 4-tetrahydroisaq
ui nol i ne; 4- (4—methoxy)phenyl -2,7- methyl 1 2 3 ,4-tetrahydroisoquinoline;

4-(3,4-difl g;c}ré) &B&Hﬂ );4 ]fgx%rgppﬂgﬁ}lub 314 Letthh dlto?goqalj‘ﬂ}fﬁﬁéj

i soqui nolin

8-trifluor omatdimbth;zl 243, fﬁmt@)bhafyj{-dm,ﬂ smtuhnydtmmmnohne
27d|rrethyl 8-fluoro-4-p t et rahy ddr0|s qolf
inoline; 24 (@Adﬁﬂ‘éﬁrﬁgﬂhﬁ?ﬂf@ i@gr@ethylph%ﬁyﬁ—teir ydrgisoquinoling;

, 4-tetrahydsai 19! ARV 1 2.3 4-
8- et hoxy- 4%#2%3?&{‘/9,22(%@’,05‘3 tgertz? a%%{re %;so’q’uf nol i ne;
2iehaklydreisbylin@irtey dr oxy- 4- phenyl - 1, 2, 3, 4-t et r ahydr oi soq
Lo iR R RBALS 4 L 8002, 2
4feﬁ§hﬁgfsg dHRSIMEP henyl 7- et hoxy- 2-met hyl - 1, 2, 3, 4-

tetra dr0|squ|noI|ne 4- (4-fluoro-3
- et hyI ) pheﬁ;(Bwhlon@ph@rw 271-famarlyyl-112, 3,44eigahydroisoquinoline;

45 (311 vor o2t Ry T Hens YRy b ety isgasnoing:
- tetrahydr glmméthwmqaeﬂu&omaﬁylypmmym ,2,3,4-

- met hyl )phenyl 2- met hy ,
t tetrebydrerseqwbelifichol i ne;

e A ah e slagge
4~(4-chloro-3-fluoro)phenyl-2,7-dimethyl-1,2,3,4-
tetrahydroisoquinoline;
4-(3,4-dichloro)phenyl-2,7-dimethyl-1,2,3,4-tetrahydroisoquinoline;
7-ethyl-2-methyl-4-phenyl-1,2,3,4-tetrahydroisoquinoline;
4-(3,4-difluoro)phenyl-7-ethyl-2-methyl-1,2,3,4-
tetrahydroisoquinoline;
7-fluoro-4-(4-methoxy)phenyl-2-methyl-1,2,3,4-
tetrahydroisoquinoline;
7-fluoro-4-(3-fluoro-4-methoxy)phenyl-2-methyl-1,2,3,4-
tetrahydroisoquinoline; ,
7-fluoro-4-(3-fluoro-4-methyl)phenyl-2-methyl-1,2,3,4-

tetrahydroisoquinoline;



t et r ahydr oi soqui nol i ne;

7- benzyl oxy- 2- net hyl - 4- phenyl - 1, 2,
W@ 20b608196@Nydr oi soqui nol i ne;  7- hydr oxy- 2- net hp¢F/851085/042110

- et hyl ) phenyl -1, 2, 3, 4- te®2ahydroi soqui noline; 4-(3

-fl uor o- 4- et hyl ) phenyl - 7- hydr oxy- 2-net hyl -1, 2, 3 , 4-

t et rahydr oi soqui nol i ne; WD 2006/ 057950

PCT/ US2005/ § ?%311004 )g@%hlh 10-3- ﬂuoro)phenyl 2-methy1 i, 2f3 4-

4-(4-fluoro-3-neth phenyl - 7- hydr oxy- 2 hyl-1,2,3,4

- tetrahydabigogquondmgui nol i ne;

4-(3,4-difluo v.dr.ox 2,3, 4-

tetrahydr oi 26{1 4?1@ rﬁg’heﬂg gﬂHO% Wz}"‘
Bﬁ@%&nﬁnﬁethyl 3 4- tetrahydr0|so qui nol i ne;

2 8-di net hyl enyI-

2,3,4-tetr ah;(Bj-pblloijhq:rmb-I? -fieoro2-methyl-1,2,3,4-tetrahydroisoquinoline;

8- di met hyl - 4/‘- 94 ! lfll%rﬂ(q)}lpi] Hé’nyl 21'223’ E’ ’te%rail%lromgmglllr?oqu'

nol i ne;

4-(3,4-difl U%&thﬁﬁﬂéng?—ﬂ&nﬂu&%hﬁyﬁyi«l 223 &tétrzﬂ@ﬁfo&dtbkqd'fneline;

i soqui nol i ne; di f1 uor o) phen

5 di et byl - £.pben 12 ,ﬂénmﬁwea L uirnoonsauingline

8- di et hyl ) S
3, 4-tetr ahyg %Iclélga r?})l rfﬁﬁllleﬂ}yl-zlzﬁﬂ tetrahydroisoquinoline;

2, 8-di met hyl- (44(d4ﬂﬁd)mgﬂ&n§}~lmtdmyibthphla,ﬂ)BI,4-ﬂat121h$drd'}soquinoline;
tetrahydr0|squ|noI|ne

- chl or o- 4- f Fubeyl ﬂa@ﬁ;ﬁﬂﬂgom@e&i%t%ﬂ -tqtrajrydepispquinoline;
t et rahydroi ?G/G(Hg’l%%})l REfly 4‘0-(43p}fen91' PQ'3Qf %ﬁﬁ%ﬁé soduinoline;

8- di net hyl - tetra ydr0|squ|no I ne;
4- (3-chl or o)2;8hchm¢thy2—78ﬂwbrmelt-1bhﬁlny111 2 33& ﬂbtltabydrahymnmlm@q

ui nol'i ne; K ?r O en 4 81 4t t% ahydroﬂsoqumohne
3, 4-tetrahy r N PRkt
- fl uor o) phe@}’?'—dlﬁ)eﬂ%d-@'-l’ﬂjﬁirbw 4 bhény$-142,3,4- tetrahydmlsoqulnohne

t et rahydr oi soqui nol’i ne;
8- di net hyl - 4- I(lefthyieét pb@ys)lﬂh@@apromeghoxy—l 2,3,4-tetrahydroisoquinoline;

3,4-tetrahy (g 3(9 ui nsl hnei 7 Ak %ﬁ,{%ﬁqﬁﬁ)qez;yh

8- di net hyl - dr0|soq (le
8tafaﬂ2&ﬂay§oqﬂmé}ﬁ1d,rl fluor orret hyl ) phenyl -1, 2, 3, 4-

t et ydroi so U|noI|ne
8 di met hy| - 4=(Aluepe S;pytl}m@ﬁgqnyyﬁnethoxy- -methyl-1,2,3,4-

R 1 -4 phenyl 11,2 3. 4-
t et r ahydr 0i go@ufiuvod-Uraethyl)phenyl-7-methoxy-2-methyl-1,2,3,4-

tetrahydroisoquinoline;
7-methoxy-4-(3-methyl)phenyl-2-methyl-1,2,3,4-

‘tetrahydroisoquinoline;
2-methyl-7-phenoxy-4-phenyl-1,2,3,4-tetrahydroisoquinoline;
7-(4-methoxy)phenoxy-2-methyl-4-phenyl-1,2,3,4-

tetrahydroisoquinoline;
7-benzyloxy-2-methyl-4-phenyl-1,2,3,4-tetrahydroisoquinoline;
7-hydroxy-2-methyl-4-(3-methyl)phenyl-1,2,3,4-

tetrahydroisoquinoline;
4-(3-fluoro-4-methyl)phenyl-7-hydroxy-2-methyl-1,2,3,4-

tetrahydroisoquinoline;



8- (hydr oxy) net hyl - 2- net hyl - 4- phenyl -1, 2, 3, 4-tetrahydro
i soqui nol i ne;
WQ@ 2006050956 4- phenyl - 8- sul f onam de- 1, 2, 3, 4-t et r aPyTUS1088/12110
uinoline; 2-nethyl-8 83
- (N-net hyl ) sul f onam de- 4- phenyl -1, 2, 3, 4-
t et rahydr oi soqui nol i ne;

8- met hoxy- 241 td@(,& 4- Iggth%s 20%1)101112&%&%& -BethP-£2,3 ,4-

tetrahydr0|s ui nol 1 ne; 6/ 057

P@T#ahlﬁﬂ@@&d@ﬂcﬂm 84
4 (3, 5-difl g éé,% ﬁﬂ %géh%hgﬁ%—ﬂ%%iy- -methlyf I } 3 4-3 4-

t et r ahydr oi
4:d3n @5@5@hﬂa, gyl - 8- met hoxy- 2-net hyl -1, 2, 3, 4-

tetra ydr oi soqui nol i ne;
4- (3, 4-di chH{ﬂB@)’prhrépbm}&QﬁmthﬁxyZé Artstralyydraisgyuanaline;
t et r ahydr oi

4- (4-chl or oigq‘ﬁ gfl}yé) plﬂbeﬂy L& eteHaRyiroisomimsines 2 3, 4

- tetrahydr 9'85(ﬁﬁiélt efﬂuo‘}o)ﬁ)ﬁenyl 1,2,3,4~ tetrahydr01soqu1nohne
-chl oro-4-fluoro “g 8 nethox¥> “methyl-1, 2,3, 4-
t et r ahydr oi $dgdt ﬂpp phenyl-2,8-dimethyl- 1 ,2,3,4-tetrahydroisoquinoline;

4- (3, 5- difl %—RE?@@ﬁpﬁé:)%}}eggﬁigy&m&hgfl-%,’2?3’,4-?Ehraﬂ9(§{‘gf58hl§iﬁgllne;

ui nol i ne;

- f I uor o) phengl-dizref@flay(3-luctoPphénl €t 2, 3Aydi adiydroisoquinoline;
soqui nol i ne;

4- (3, 5- di f | aSré&ysHedy-Gotluareidmeethydphenyl-3.28.4-¢t r ahydr o
Lﬁ%%ggﬂﬁor@$g9¥?doro)phenyl-2,7-dinethyl-1,2,3,4-

tetrahydroisqaumhﬁb#hﬂumﬁhﬂmmﬁyl&4hﬁ6$ﬁkLL3A-
5- trlfluoro enyl -1, 2, 3,4-tetrahydroisoquinoline;
4tT§‘V’@§P@TEﬂgﬂ%I-2 met hyl - 1, 2, 3, 4- t et r ahydr oi soqui no

line; 4-(34.3, 4 dlchloro) henyl-2,8- d1methy1 1,2,3,4-tetrahydroisoquinoline;
-f1 uor o- 4- net hyl ) pheny P 2-meth 3)4- tetrahydr0|so

C]UI nol i ne,; 443 (dﬂ(frbhlhenylsz 81‘1@'{1%:9}’1)' baésﬁrteﬁghmlﬁ%mllo me;
?1’- ?St éelt (rjlalf1 Iy%o(?l o“?"%%@??ﬂ Bélrfﬁ% Hg‘ftll{l’-12.’2,3,4-tetrahydro1soqu1nohne,

3, 4- t et r ahy dr@ig0sidinhboRihenyl-2,8-dimethyl-1,2,3,4-
4-(3-chl oro) phenyl -2-net hyl -1, 2, 3, 4-t et rahydr oi soqui no
| itgteshydupispquispiietio- 3 - f | uor o) phenyl - 2- net hyl - 1, 2,

-Scﬁl gregf 2?%’?5&’5?{2;?%@%%“—%@%%(@3&%1 21,,2,3,4 -tetrahydroisoquinoline;
3,4-tetrahy @tF(@i—@taqd)'phertheS -dindbtlf3-1,2,3,4-tetrahydroisoquinoline;
-30Zatn 22 Pgﬁ; 5 rreﬁ;,‘i Jb-ﬁl h—é‘luoromethyl)phenyl 1,2,3,4-
t&ﬁﬂ@gﬁﬁga&kbgﬁg 2-nmethyl -1, 2, 3, 4-t et rahydroi soqui no
4 ( 4-chl or oRfhdimydthyl-4-(4roethyDphestyin 2,34 2stghydroésoquinpline;
oi soqui nol | IE?methyl-8-(N-me’[hylam1no)methyl—4-phenyl-1,2,3,4-
tetrahydroisoquinoliné;
8-(hydroxy)methyl-2-methyl-4-phenyl-1,2,3,4-tetrahydroisoquinoline;
2-methyl-4-phenyl-8-sulfonamide-1,2,3,4-tetrahydroisoquinoline;
2-methyl-8-(N-methyl)sulfonamide-4-phenyl-1,2,3,4-
tetrahydroisoquinoline;
8-methoxy-2-methyl-4-(4-methyl)phenyl-1,2,3,4-
tetrahydroisoquinoline;



(3, 5-difluoro)-4-phenyl-1,2,7-timethyl -1, 2,3, 4-tetrahy
dr oi soqui nol i ne;
W@ B006l08196®- 2- met hyl - 4- phenyl - 1, 2, 3, 4-t et r ahy dr BET/UE2008/042110
i nolinyl)-N nethyl met hanasine;
(2- et hyl - 4- phenyl - 7-i soqui nol i nyl ) - N- net hyl net hananmi n
o

{\I;]gﬁ;ﬂ]yln(e_2'M,ﬁ)ﬂﬂu%’r&)ﬁﬁ%—??Ymétﬁé?ﬂ}itfiﬂétﬂlﬂyﬂ,?ﬁ,|>1|= met hy| me
Getiptidaxgoqinviihlty | - 4- phenyl - 1, 2, 3, 4-t et r ahydr o- 7-

I soqui nol i necarhoni trile. 2006/ 057
PCT/ US2005/04624 gro)%nyl—&mvé%oxy- -me y?—§9,3,4-

#Eg?ﬁgﬁg%{%dqgﬁgﬁggyl -1, 2,3, 4-tetrahydro-7-isoqui nolinyl)
2- et hyl - 4- phéhydichl@ophdnyl&-mathpdy druelyir hédhte: and

an oxi de thereof, a pharmaceutically acceptable salt
ttﬁgﬁ}é’éfqls%ug&%\l?gte thereof, or prodrug thereof. 30.

The net hod agLekdidg fhuera)pidingl-3mahetel-methié- ichd@ound
is selected fromtabl e(%i.) 31. The me}?hod accorg;?ng to

fﬂeg?hmdg}isgq;m(éinn; the enantionmer is selected from
abl e D. The nett lior Q, erein
the conpou ntr 3 §ﬁl_°{ %é I}ﬁ“%foa}@?egl&g g :}g%%lrg?fb grgem)@ﬁéz’ﬁ%t hod
?&fx@lﬁ}?ﬁ&gocﬁﬁn&h@; m330, \r/]\her ein the conpound is the

-) stereol soner. 34. The nethqd accordin .claim.
wherein t he4ﬁ@ﬁﬁ%ﬂwo}®en3§@ﬁ1nﬁﬁ§’%"érze%:ld’"\;\?t‘iaﬂy(ilr%ls%ql%lnml%é;
phar maceuti ga | GE \HL | 852 4T olines
accor d! ng t%%%: lcﬁo&&?%kgrﬁ@? h%gﬂgylsg?’g ér {élﬁgﬂw 1686quinoline;
cogni tion i #qgardifingro)Benyl Thé-direethyld],38 detetplinysireigoquinoline;

claim1, wherein th i sarder i enerald zgd anxi et
di sor der . 3‘}‘.(5'?[% r?r'gffﬂl?aocsgg?w@%ﬁag?egh%ﬁa%’%1’?'1, wher eiyn
t P&t BOLOGTindiheacut € stress disorder. 38. The method
according to claim1, wherein the disorder is_social

phobi a. WO 2006hgs#56,5rdftpesddesyioh2 3 fotetrgpydseisogyipoline;

method acco 515{5 gﬁm‘f&pﬁflmayh-@rﬁ'ethg)pEﬁgi,ﬂteﬁgﬁycﬁé)ﬁ&iﬂﬁéliﬂe?
4-(3-fluoro-4-methyl)phenyl-2-methyl-1,2,3 ,4-tetrahydroisoquinoline;
4-(4-fluoro-3-methyl)phenyl-2-methyl-1,2,3 ,4-tetrahydroisoquinoline;
4-(3,4-difluoro)phenyl-2-methyl-1,2,3 ,A-tetrahydroisoquinoline;
4-(3-chloro)phenyl-2-methyl-1,2,3 ,4-tetrahydroisoquinoline;
4-(4-chloro-3-fluoro)phenyl-2-methyl-1,2,3 ,4-tetrahydroisoquinoline;
4-(3-chloro-4-fluoro)phenyl-2-methyl-1,2,3 ,4-tetrahydroisoquinoline;
4-(3-cyano)phenyl-2-methyl-1,2,3 ,4-tetrahydroisoquinoline;
4-(4-acetanilide)-2-methyl-1,2,3 ,4-tetrahydroisoquinoline;
4-(4-chloro)phenyl-4-fluoro-2-methyl-1,2,3 ,4-tetrahydroisoquinoline;
(3,5-difluoro)-4-phenyl-1,2,7-trimethyl-1,2,3 ,4-tetrahydroisoquinoline;
(8-fluoro-2-methyl-4-phenyl-1,2,3 ,4-tetrahydro-7-isoquinolinyl)-N-

methylmethanamine;

(2-methyl-4-phenyl-7-isoquinolinyl)-N-methylmethanamine;
N-methyl(2-methyl-4-phenyl-7-isoquinolinyl)-N-methylmethanamine;
8-hydroxy-2-methyl-4-phenyl-1,2,3,4-tetrahydro-7-

isoquinolinecarbonitrile;



si npl e phobia. 40. The nethod according to claim 1,

wherein the disorder is pre- nenstrual dysphoric
waele®ensmse 41. The net hod according to cl ai m 1IPCTAIS2065/642110

the disorder is social anspety disorder. 42. The

nmet hod according to claim1l, wherein the disorder is

maj or depressive disorder. 43. The nethod according

to claim i, ' | lmethanol and

R s

t he di sor de2-eihgl-4-phesylily2,3 A5etraltydraistduitblinccanddi ng t o

claim1, wherein the disorder r ex

. T RGP BB T e EH 0 ORGP i QT eot or

%h8 gqﬁebgf bulim a nervosa. 47. The nethod accordi ng

t'o c wherein the disorder is binge eating

di sorder. 48. The nethod according to claim1, wherein

t he di sorde ubst ance a Lsor

net hod accog%lng %p@ﬁgaﬁf%nlﬁﬁgf%aﬁnthe Fé@?%éﬂﬁ?mndls

q@@&&&pﬁmgegﬁagency WO 2006/ 057950 PCT/ US2005/ 042110
50. The nethod according to claim1l, wherein the

dlsorder is nicotine addiction. 51. The nethod

according t g]zc ! #12% %}S&h\éﬁé %rccedr@m% gﬁ?ﬁlgint% qr g/ﬁgreinst%e ERBELRRr is

addi cti on. acco

Wessceddréheardé porder is al cohol addiction. 53. The
nmet hod according to claim1l, wherein the disorder is

anphet am ne addi ction. 54. The nmethod according to

claiml, Whgi el anlQl%eﬁ'J g%&gﬁ'ﬁing% 12§ 80; WBM the compound is

syndrone. 55.7 The net according to claim1, wherein
t the (d) steredBOmMES

33.  The method according to claim 30, wherein the compound is

the (-) stereoisomer.

34.  The method according to claim 1, wherein the compound is

administered with a pharmaceutically acceptable carrier.

35.  The method according to claim 1, wherein the disorder is

cognition impairment.

36.  The method according to claim 1, wherein the disorder is

generalized anxiety disorder.

37.  The method according to claim 1, wherein the disorder is acute

stress disorder.

38.  The method according to claim 1, wherein the disorder is social

phobia.



neur odegener ati ve di sease. 56. The nethod according to

claim1, wherein the disorder is late |uteal phase
w@vdnsiyer 57. The net hod according to cl ai m 1IPCTAIS2065/642110

the disorder is narcol epsgé 58. The net hod accordi ng

to claim1, wherein the disorder is psychiatric

synptons anger. 59. The nethod according to claiml,

wher ei n t hesdli soflhethdd ab&ir§Gk & HlaBe NSkhdr¥inttie dRBrder is

The nethod according to claim1I, wherein the disorder

| Smpreptebnt di sorder. WO 2006/ 057950

PCT/ US2005/ 042110 88 61. The nethod according to

claim1, wherein the disorder is extrapyram da

syndrone. 625 Thepdmetined a8658inditd elai 1 Cvhér8inlthe Wserdei 13 pre-

the disorder is Tic disorder. 63. The nethod

anemstaiahdyspbomi¢ disorddr, wherein the disorder is

restless | eg syndrome. 64. The nethod according to

claim1, wherein the disorder is tardive dyskinesia.

65. The nethpd agrOmEihad abeor@ingitdclhim Whiehéreth thbdisorder is social

disorder is sleep related eating disorder. 66. The

natdhesy dsordstdi ng to claim 1, wherein the disorder is

ni ght eating syndronme. 67. The nethod according to

claim11l, wherein the disorder is diabetic neuropathy.

68. The net hpd aThemeihog accordingi tonchim iheheien thieelisorder is major

di sorder is _fibronyalgia syndrone. 69. The nethod

agerseseivieglitosde ai m 1, wherein the disorder is chronic

fatigue syndronme. 70. The nethod according to claiml1,

wherein the disorder is sexual dysfunction. 71. The

net hod accondi ngThemetlmidmcz@rdingtechiim 1t Wherginsdhedésordes is an

eating disorder.

44.  The method according to claim 1, wherein the disorder is

obesity.

45.  The method according to claim 1, wherein the disorder is

anorexia nervosa.

46.  The method according to claim 1, wherein the disorder is

bulimia nervosa.

47.  The method according to claim 1, wherein the disorder is binge

eating disorder.

48.  The method according to claim 1, wherein the disorder is

substance abuse disorder.

49.  The method according to claim 1, wherein the disorder is

chemical dependency.



premature ejacul ation. 72. The nethod according to
claim 70, wherein the disorder is nale inpotence.

WO 2006/057950 PCT/US2005/042110
87

50. The method according to claim 1, wherein the disorder is

nicotine addiction.

51.  The method according to claim 1, wherein the disorder is

cocaine addiction.

52.  The method according to claim 1, wherein the disorder is

alcohol addiction.

53. The method according to claim 1, wherein the disorder is

amphetamine addiction.

54.  The method according to claim 1, wherein the disorder is
Lesch-Nyhan syndrome.
55. The method according to claim 1, wherein the disorder is

neurodegenerative disease.

56.  The method according to claim 1, wherein the disorder is late

luteal phase syndrome.

57.  The method according to claim 1, wherein the disorder is

narcolepsy.

58.  The method according to claim 1, wherein the disorder is

psychiatric symptoms anger.

59. The method according to claim 1, wherein the disorder is

rejection sensitivity.

60.  The method according to claim 1, wherein the disorder is

movement disorder.



WO 2006/057950 PCT/US2005/042110

88
61.  The method according to claim 1, wherein the disorder is
extrapyramidal syndrome.
62.  The method according to claim 1, wherein the disorder is Tic
disorder.
63.  The method according to claim 1, wherein the disorder is

restless leg syndrome.

64.  The method according to claim 1, wherein the disorder is

tardive dyskinesia.

65.  The method according to claim 1, wherein the disorder is sleep

related eating disorder.

66.  The method according to claim 1, wherein the disorder is night

eating syndrome.

67.  The method according to claim 1, wherein the disorder is
diabetic neuropathy.

68.  The method according to claim 1, wherein the disorder is
fibromyalgia syndrome.

69.  The method according to claim 1, wherein the disorder is
chronic fatigue syndrome.

70.  The method according to claim 1, wherein the disorder is

sexual dysfunction.

71.  The method according to claim 70, wherein the disorder is

premature ejaculation.

72.  The method according to claim 70, wherein the disorder is male

impotence.



