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WD 2007/ 019083 PCT/ US2006/ 029437 PYRI M DI NE COMPOUNDS
AS SEROTONI N RECEPTOR MODULATORS FI ELD OF THE

WO DMENTIO®N 5 There is provided by the present POTERL0E@MI437

conmpounds that are serotonin receptor nodul ators.
More particularly, there is provided by the present
i nvention pyrimdine conpounds that are serotonin
receptor nodul ators useful for the treatnent of

di fe@s/?ummwesc@m“mmﬁsme SEROTONIN HECEPEGR MODULATORS
activity. BACKGROUND OF THE TNVENITON 10 Serotomn —

(5- hydroxytryptam ne, 5-HT) is a nmjor
neurotransmtter eliciting effects via a nultiplicity

of receptors. To dat ézlEhDQFéEBEWVENJ@Ndlfferent 5- HT
recept-piegte léﬁBﬁdQ@ By tHaedﬁrBEérft nﬁ@ntlér%cgﬁﬂ%a% tﬁ%gré Sst8lohin

of cl oni naLe hese receptors
giesepedmp latos%vl@ﬁref@ﬁwqulaéy {rra5 providestighths presENt invention

(M?i}‘r%me %m?&u@s th&tRb g@fo‘t—’é%n ref%lbﬁl‘bp FSdu onegsegal%{?l’he treatment

Fourteen of t teen c
r‘éfccé-?ﬂaéﬁ? staies mediatedyesssetanin reqaptoriochyity. 5- HT i s
inmplicated in many di sease states, particularly
condi tions of the)éé’é}m%@UN@rQBJ!ﬂEs IONC| udi ng;

d tidn
b ot SR S S
tacipda a@wltlphm%qafgieg@otor@hﬂ@rqaée Fhiagst fgfm@fj/erent 5 HT receptors
PefVeREh RiEntifid, %rg?!?tals\fhé Yesuk SﬂBSﬁlﬁ% EHRAS egﬁé Hels@ '?ec(?ptors have
or no etron, an

noci ceptl on, sexua havi or secfl
kRS ArPed iMasevere fanifescEt i briheugh 6-HTy) (Heyes, B-arpl. Pharmacol.

I B8RS r@ehﬁﬂszd@'zoy‘l aea, 55!11 ﬁBLE’r@éetnUcﬁ'tﬁé/ flf"tééncch@r{e?i%t ﬁ‘r'ré@eptors

exi sting erageutlc ts thought to
s@ﬁ@%@rﬁéﬁﬁ ip thg/ Btadm 5-tdns éqml@ﬁteldyn TTHWS“SI&&SG sﬂam, particularly

tdRakiBRd b2RL 'c@ﬁ‘trél %Fvoﬁ? @ystghqﬂal'@ﬁ‘q ePrEsRA L%%%%chlzophrema

properties (Ro |ent|

eqaalpg d§921ﬂ2%@pse$s@4e @nmnhqwae dlscpréemﬂanmgg ehdmemaiy dggfunction,

r I
BEN S S BRI ep B8 Ak 965 0L00E A8 M,
iPCikgEian, sexuabbeaviar, m@rman@gcr@flom @ndpognigon.STing Idantification of
hﬁﬂlﬁﬁﬂé QLT ?e%eBﬁ)‘?é‘hé@br%QIdeﬁ e @;gfdrtgﬁﬂf S&%Fﬁc%enze existing
i ncl udin I mpramne, nortri I n |UOX€t d
dBerepayticgentsshayghite got wm@ea&mtomﬁrglﬁ@Nﬁemagéonsequently, this has
T aB i VL R el o o1 et
dﬂ@lé?ﬁ%wm%@t 8¢ 12522620 Gpapieeple. e aptinsyehotio mtmgsrrelozapme
| i
ez,}hfldé?@?g%gﬁt l%b’pﬁclﬁld'épgﬁ)%l gnteaélﬁ @ga?ﬁrhﬂlésﬁg il hﬂﬁlg% &&otonin
Jeeensers in @q(wm f@géhqnﬁaméleg of secepletss | rr@amltﬁhaugehasbeen noted
agpﬁ}ndeﬂ_ﬂég%n% hﬁclucﬂﬁ@em\ ?l@grgnéﬁ nomt mhs@ﬁ]ﬁa; 'flpﬁgéﬂﬂe and sertraline.

nor epi nephri ne_upt ak
bigd e Bhe) antirraigpuine posrs sumatrtpmn exditgdeah affinitf fbese\@raif

téé?otoﬁlﬁ ¥ ?{dr§ Witk Cﬁ?&lﬁ?l? 81a§1§k§'ctlvltypomc{n%§:}utest {88! favorable

| ockade of histamn nmuscar |
éh‘ifﬁﬁelﬁ@roélmnlﬁ & cap @i cause @aﬁesur@b@ ar@ d@@dﬂmltcm; side effects

R5thT, &Y ESS PG R IHmLEYIbEy, 2™ ed., Cambridge University Press,
Cambridge, U.K., 2000). Thus, the inhibition of serotonin and norepinephrine uptake
together with 5-HT, receptor blockade is responsible for the therapeutic effects of the
tricyclic antidepressants. In contrast, their blockade of histamine H,, muscarinic and
alpha-adrenergic receptors can lead to sedation, blurred vision and orthostatic
hypertension respectively. Likewise, the atypical antipsychotics, including olanzapine
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35 hypertension respectively. Likew se, the atypical
anti psychotics, including olanzapine 1 WO 2007/019083

wEanoBB80O6/ 029437 and cl ozapi ne, are consi deP€TUS®06/029437

have positive therapeutic effects attributable to

t hei ti
afislozalie, SBRafSiograls nevndiie TidPdek iR hripyable to their
taBidns ﬁfa‘-le, D,e8d B Taetemnos. Gondopaly] helrgide, effect llablllty is due

ot o and adr nergic rece el ect

T Tk R ftstaf B fartR L) Ao elalS SRl prargt ahd pEneris feceptors.
unt owaigte séll\e/ghw iganad th@rdSreafadhveﬁeg dftdﬁtleﬂl @/ &heliorate untoward
t her api es. re i nportan t.he ility to o

CRlRARiien A9 BN o B st oS Mg impbrip ety B Bbydo obtain
cbmppuREIWIEt krtowri réb@:ﬁbr $’@Ilédtllviﬂb§ aff@rhl@ riRPErdbbEt to target multiple
nmechani. sns 8ve cl |n\cal responses Wwith a
§h‘?{@’PeéJt'8r"ﬁ%° aﬁlsms and improve clinical responses with a smgle drug.

Phe ?yl4tltemér@1hwhrrﬁmw yaad[4, Es?d]purramamas dith eﬁnty\nrt the wﬁea{mém of
he astroln as es
Bkl tlesl HEGRres TavaBE8a B qedin 03 e ds &0 iisantiopo

BPapt al.): RL ~ N 'N 5Q?2 N r3 The features and
advant ages of the invention are apparent to one of
ordinary skill in the art Based on this disclosure,

i ncludi ng the summary, dethil ed description,
background, exanples, a cl'®i ms, one of ordinary
skill inthe art will bdabllk to make 15

nodi ficati ons and adag p ; §r i ous condi tions
and usages. Publicatig +Bf ei n are

i ncor porated by referenge Fentirety. Described
herein is a series of p%@iﬁidine conmpounds with the
ability to nodulate the activity of serotonin

r eCGpW@Seat@MB‘d@Ehtérg& éfwghﬁbmﬂé}eﬁ??aﬂeﬂvwde% ordinary

features a corrpound of rmul ae
&t ey Raged oa(tis gisclgsure, mcmd;ng the eumfna(ry,)det@ledgescnpnon
Packdrbund, ekdmples, and claims, one of ordinary skill in the art will be able to make

modifications and adaptations to various conditions and usages. Publications

described herein are incorporated by reference in their entirety.
Described herein is a series of pyrimidine compounds with the ability to
modulate the activity of serotonin receptors.

SUMMARY OF THE INVENTION
The invention features a compound of Formulae (1) or (If):

CYC-(ALK)q CYC- (ALK)q
N IN
( m\ Ar (l) _(_/{\/kAr (”
(RO ntd), Rb/ F{%r
wherein
mis 1,2, or3
nis1t, 2, or3;

where when m and n are both present, m + n is greater than or equal to 2, and is less
than or equal to 4;
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36nm--- (R)n Rb(n3)r wherein msl,2,or3,
nisl,2,or3; 25 where when mand n are both present, m

W0O-2007i08908% eat er than or equal to 2, and is | esSBCT/I800€029437

equal to 4; 2 WO 2007/019083 PCT/ US2006/ 029437 Ra and

dependent|y -H, -C,_7a(kyl,
Ré?%%ﬁ%&n%%any e, AP Sééﬁcxcg{j&yh F Rianeh R{ faken

ni ttbﬁ&ﬂ@r With ﬁ]fetr@l%ﬁgﬁrﬂf aﬁt@éﬁmattw&m ﬁhba:ydmw Wﬁoﬁ&m' R¥tpholinyi,

olin i omor phol i nyl 2Pl perazinyl
eacfﬁlomr@%&nﬁbor @p%zwnww e&ﬁa A |aﬁ€l<§bé‘-h@@wnﬂlw and

subggé Fgférhﬁ@ﬁ'tlwwb@tltufélﬂ véllf-‘HJG\{ alkﬁ gisOorl; Ais >NR,

>CHNRRd , wherein RL is sel ected from
ﬂH%Oé’féup consisting of -H, -Cl_7alkyl,

AGS >KIFVCJ»(§14NhWid >@PI@)H ey, whbieine each al kyI

cycl pal kép enzyl is optl onal |l y nono-,
118" I8 g8eion dommiing grﬁumeonsmnge@f its -Getadeh, e@afcweiﬁalmeand

groupp i I .
oo 4a|6@£y$ v@ie'ré‘_@aéﬁC altg;&ic;é?a%l or Ré??zgﬁ@_dg:é%lly mono-, di-, or tri

- OCl. ﬁ'd*P%%'tedW ~ -N(RF)R9 (wherein Rf and R9 are
i ndepﬂ“‘@ﬁéﬂléd{ed Hon?irthé ?ﬂoﬁ@oké’llstmgoéf Bhﬂﬁﬂj §94aﬁl€é|ﬁ§l -Cao.qalkynyl,

together with he ni of datta

pi peri di ﬁ:ybcyciﬁwki/bhﬁ‘ér 3 ~Qibr-Pokalkyl -OCF,, N(R)F?g wherein R’

t hi ormr PAHRI Rure l%ﬁpeﬁéaﬁﬁgggg?LYt)ﬁakafﬁ%%ﬁ I?%ﬁi%iéﬁn togethar with

-N(R')C(ORh, 15 -
or -Cl. %e leiproge of @wrmm feroHapeyishnyl, pyugl@hnw ueerpholinyl,
taken t Ot%hlb%hd%{ﬂhort&seraﬁhg? -8 oﬁkh")‘ﬁmﬁgi \&(@)|r,an

ot herw se

-S(0) 0. zh@'%ﬁgpqzwalkﬂ (whepaiy BF jsrél or-Seraky!, or two R" in the same
- (O Cl. 4abkitvbng takdd tog@t@@*’bvﬂl@ﬂ% arﬁ%aﬁﬁhﬁ@nt tdAn A Blherwise

Rd are |ndependently Selected fromthe

consi st i Highaic 4-1p 6:reambeieryiing), -8(0)e-£8:- Wbeg@lzN(R RS, -SCFs,

-C3. 7al k: IOV Gk
Gl ij'@ B0, ﬁ@é oy G Ynd -COOC ialky;

o AP wgﬂe@@nmtwel’ecw frn Hiedorrdp eenaisiing o et.hErsalkyl,
\é\ﬂy? Polt(:ﬂscef?%w' O%Qals&nyl a@% 9&\8&% J‘cqféirﬂt&%wgéw' and
pi per acia?ﬁwoa”VM*@r?é'kéb@h h@n%ﬁdtaﬂén T@e(tﬂﬁf Mtb’fﬁdh‘? pitragien of

| ndepgRgtemidnt iHRSbeddity? byrdlidiflyl RRorpholinyl, thiomorpholinyl, or
piperazinyl, where each R® and R® is optionally and independently substituted

with R

R® is -Cyalkyl, -Cq.4alkenyl, or benzyl, each optionally substituted with -Cqsalkyl, —OH,
or halo, or two R® substituents taken together form Ca.salkylene optionally
substituted with -Cy.zalkyl, —OH, or halo;

ris O oris an integer less than or equal tom +n + 1;

Ar is an aryl or heteroaryl ring selected from the group consisting of:

a) phenyl, optionally mono-, di-, or tri-substituted with R’ or di-substituted on
adjacent carbons with -OC;.4alkyleneO-, -(CHp)z.3NH-, -(CHy)4.2NH(CHy)-,
-(CHa)2.sN(C1.salkyl)-, or -(CHz)1-2N(C.qalkyl)(CHa)-;

R'is selected from the group consisting of -C,.salkyl, -Co7alkenyl, -Cozalkynyl,
-Cascycloalkyl, halo, -CFj, —OH, -OCy.7alkyl, -OCF3;, -OCs.alkenyl,
-OCsalkynyl, -N(RYR* (wherein R' and R¥ are independently —H or
-C1.qalkyl), -C(O)N(R)R, -N(RYC(O)R¥, -N(R)SO,C;.salkyl, -S(O)o.
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25 R3 is -Cl.4al kyl, -Cl.4al kenyl, or benzyl, each
optionally substituted with -Cl.3al kyl, -OH, or hal o,

W@roormOR8 substituents taken together form  PCT/US2006/029437

C2_b5al kyLene optionally substituted with Cl 3al kyl ,

- OH, ; j K
equal O{ o’ %‘G%HWL -i-é(sl’?’\?(ﬁﬂhl Isggﬁ arglt)%g?élhyej’t er (faryl’ relbr%H and
sel ect eld-(}@(bﬁa.ﬂah@l;g_r oup consisting of: 30 a) phenyl,

no- i = [

o R B orPREgimett o BEarbbh R BTV it oS, Hling a

- OC1. ataabckydateme&m?h is(tHRdiat &Mﬁachmeﬂl,—lﬁanﬂng!mw Chibpr ato)m replaced

“ CH2Qy >(ﬁ § &ﬂ\ﬂ-f Eé&(g@%&ygu@?@&@ é aég*g ‘59@! CS%H% atoms
- Cl 7<mtblydally| reacethbk-eldy,l qpholy?rabrkylmybg-substltuted with R'

C3 7 oa

< PRERGI? 2ram AT RynroGamRon ofoue b e Thvike =

andORbﬁrlamreatomdﬂlm?nc%ethe bgint b attachm@it, Aaviky bhe or two Sf:(ag%n atoms
3 0 2B RboNS BUerORIBRG o SRt Bty oo
- Sgﬂ)l‘ﬂgr@'n)/IRilr ,p¥r|($C|§ﬂ|| s pshtﬁXeGDv@]:l aGahHsyiiuenté ?egmted {odin th€&gadp
Pyr RATEBO GEREE VB FREH FirhePBickii, g teazolv
car bowhext ¢ina mslsuitant issbdtiheeq aiofdty isfoptibhaliyHantimdr, mdvew,i dvg or tri-

one carb am Liepl aced 5 by >0, >S, >NH, or
>N( i Egﬁﬂﬁ%)w'{ﬂw%w ng up to two additional carbon

A &is aommahedlok vntrapt s, 7b&<yleh§,, Coplienyland, \C.halkynyleve,
clic aro '

di - subst it tic,. .

ny it SeuT BORVR 8 Charo Rafkendler AT SR T g g substited

carwittnRaf om which is the point of attachment, having

one@r. t bon atons _re p y

OO AN S O b SRR el A ALk

pyr i dyOC; syblstlkyiui@CF MR IR° g wheiteirt Bearid Redredhdabehdantly —H or

the graup No) fpla |t ridyl .. _t.

t i op R Ao e RIGTAES RYRTSOG of fferein A is - or

r esul ta@ntalislih s () st G dsatkyl, e3Q,N(R)EPL HSDH) 10N, -NOL,REXO)C4 7alkyl,

nono [ o~ S tituted with R; ALK is a

branchgg)o@ Hb#épgﬁé%l% . 7al kyl ene, C2.7al kenyl ene,

CB(C7 sl—k-yoryn‘s anmg sy/StefBseleqted ramkiie groip consisting of:

| ene ional |y, .mno-.. di-, .or, ..
Cr i1 BHELE RpERRl Son Y RSty Bt oriShpstied on
gr oupad}mt sdrborgs with FaC 0,alkyBR80-,~ @) 8L, -{@HRYINH(CH,)-,
Kyl - ein RP and Rs

are i K@ééeﬁ@émﬁ%ﬂkﬁra Hz) g@@é%}' (fﬂﬂ C( O N(RP) R,

- N( R) &'® &lected\(rein302 Gloupaddyilstirfgbie CelbaikyRt-Ci scyeldal@y!, phenyl,
benzyl, halo, -CF3, —OH, -OC, salkyl, ~OCs.;cycloalkyl, -Ophenyl, -Obenzyl,
-OCFs3, -N(R")R" (wherein R’ and R" are independently —H or -C;.salkyl, or
R’ and R" taken together with the nitrogen of attachment form piperidinyl,
pyrrolidinyl, morpholinyl, thiomorpholinyl, or piperazinyl, where each R’ and
R" is optionally and independently substituted with ~OH or -C,_salkyl),
-C(O)N(R")R", -N(R*)C(0)R*, -N(R*)SOC;.¢alkyl (wherein R* is -H or
-Cy.7alkyl, or two R” in the same substituent taken together with the amide
of attachment form an otherwise aliphatic 4- t0 6-membered ring),
-N-(SOQC1.5aIkyl)2, '8(0)0.2'01.ea'ky|, 'SOQN(RV)RW, "SCFa, —C(O)C1.6alkyl,
-NO,, -CN, -COOH, and -COOC,.;alkyl;

4



10

15

20

25

30

35

20 -Cl.7alkyl), -S(0)0.2-Cl.6al kyl, -S02N(RP)Rs,
-SCF3, -CN, -N2, -C(OClL. 7alkyl, -COOH and

wo a0oe1908al kyl; CYCis -H or is a ring system Bel/861086029437

fromthe group consisting of: i) phenyl, optionally
nmono-, di-, or tri-substituted wwth Ru or

d| ubstltuted on j ace carbons
o EaRphd e B S Al 8ot PRy Vs g aigsys, having a
( CHZ()aZb@Nét@h \Khﬁbl’ﬂsl the poiat of attachment, having one carbon atom replaced

N(EL | eI ect fro
gr ou yco ST %N) éma%pkhﬁvmg l& d@g\og%carbon atoms
phenydptionaigneyiacedsy oh=,-dgfidnallyChbno- GES- &adslqwlted with R%;

- .7 | [.kyl, -Ooh I - | -OCF3, -N(R').R

ot PRl ket U GrothgR G 1Ry ing figfing éfmféﬁa%»mq a

or Fér'?rmdat&n witietk Brthé ggiﬂt bf&itta%mbnt, heving bh@getvodarbon atoms
at t achnment eri rr

nor phr(‘?ntgl ﬁ]ro op! I’T‘ or(‘?f %Sﬂ&@gwﬁ){h e e

eacih) Rnomaﬁbmﬁc heﬁ@ro@&lld: ﬂﬁ@hb\)ﬂln@ndo Bmﬁ@ﬁ@é”rémﬁd brng having 0, 1,
subst [ t ut ed or -Cl. 7al

k
radthcal Rt e BT Sebiied 1 tae & e gorisisting of
- Cl @) $,yJN,_ SNH§ wad Rxl(cmak 13 h:‘aamg 05 4beit 2 Howid bdrsSRaving 0, 1,

of hor Lo FRABEE Whch s Befbrbl oS Hgvnggne carbon

- N- ( ShebeHahikly I‘drﬁis a-tﬁ(o@)aohﬁnr@le b KN%S&IH@@M Bndl Rhere when q
and

- SCF3 6al
2000k O 8{1‘[‘9 W3S ASPBO AQTOHIE Perg DR ERaSTIEE | i )
anﬁ”@h@@tmwhérg cﬁﬁﬁ@f&bm@rdﬂﬁédt@mf b6Ivates,cina phavhagutically acceptable
on atom which is the point of

to r
glt tn%éﬁn%%sfs aﬁ@ e%t,lq%?e@ rbon atomreplaced by >Q
wih trdNplovis (ol y):) , havi ng up to one additional
t tionall I ace - N=,
© o8 Wsh AR i BB B BETR, SRy IgHe, o7 ISoRrRY B oA G i -H, Aris

ar Omitphén)hybd R asshpSitgee pReMAVI G251 % 1, ahg A3t SNR', then R' is not
havi ng F\r%ﬂ tom which is the point of
at t achttet ﬁg one or two carbon atons replaced

byd(bNWheI@ |qt|$ 0NeYCys pRgigt, Aplis pher@ludw cmuﬂo@ﬁervw Jtrh lé}ltandsn is 1,
and | a_non-aro rocyclic ring having 0
men‘oe:{%e NA% 'BOtPPﬁQ)L@HSIEiEEI?CEZ“E% aﬁé or 2 non-adj acent

het @) wat® QigTeDeC s Selenl, et i§ PYRiENEM G 2 hdaPSH, FenWis not

of 10 0, >NH, and >N(C1_4al kyl ), having 0, 1,
or 2 Haﬁlbqsgf%%ﬁ@"b ‘having 0, 1, or 2 carbon nenbers

which is a carbonyl optionally havi ng one carbon
ot g o d R Eo g (b3nguD anpiohoias
phamiaventicllp awdyt:me b&its} bgem and afided} brCHEBMpassdvithin the
g%gt lgg%{n%ea@q rege%r ot glg tlc;] %g{: %¥ set?ch lggrkgr%t f%?ms %nrgeant o
refer to at least one of such isomeric forms. One of ordinary skill in the art will
recognize that compounds according to this invention may exist, for example in a
single isomeric form whereas other compounds may exist in the form of a
regioisomeric mixture.

The present invention provides methods of treating or preventing diseases and
conditions mediated by the serotonin receptors, particularly, 5-HT; and/or 5-HT,
receptor subtypes.

The invention also features pharmaceutical compositions containing such
compounds and methods of using such compositions in the treatment or prevention of
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15 salts, esters and am des thereof; with the proviso
that in Formula (1): (a) when ALK is nethylene,

wetdvyloesnes propyl ene, or isopropylene, CYC is PEY/USZ006/629437

phenyl or nono-substituted phenyl, mis 2, nis 1, and
Ais >NRl, then Rl is not -C1.4al kyl or benzyl; 20

ot oSt S, St o
usseisitsubtyped. - CH2-; and (c) when q is 0, CYCis

?sp¥L't@%m%ﬂgto?m&éser&memwzsarmﬁ@?%&” SiraiopipIRgter

(Ihéi’fapellﬂtlisagéhtscéé’ Mlﬂ@lnéﬂldn #@BfpY I eth@) thoRfdind @ in combination
ph rné.ﬁ gutl cal accept abl e sal t esters, and am des,

HpESS i jeDRTee | itopt SSHHS). AA-BRYGhGHCS. AAggPinephrine

rreﬁ;ﬁaﬁé]mﬂlbhsﬁsqmlé)os@&ﬁvéﬁ nfoteAmirededdse iniibites (MAOs), or
refer t? (gé | east one of such isoneric
il Fars)-

Bl
AfcVellc apYciebissan skill inthe art will
I eCOogMdtichBiFfeaPsRPan et aARges of 1he lr‘i\ﬁénh&h il H@é@ﬂ\b'a@ﬁarent from

faor example in a 30 single isoneric form
ﬁ%ﬂ%ﬁ&e%@%r'pmqﬁ%@mﬁ/b@é% s%ndqhe fRReNdsHplams a
regi oi someric mxture @#@ resent invention provides
nmet hods of treati ng Eg/n’\ F—%@RH’EQQJSeS and
condi tFPantﬁJlaTQﬁdef@tr@d chprhTﬁis&ﬂ ITHH lﬂ(ﬁérﬂloh%ﬁfﬁr@é § compound of
ar | and/ or 5- receptor sub

§”‘T‘H@Ld> é%e et sm%'omat%%%feawsf yeele isolyate ' théreot, or a

phannaddutically seositabipisal, a8 or ESEPPERYS, Atfeileh hode, /B g, A,
n h co tions |nthetreatrrent or preventlon
3?% %f q*& mébéée BYTPIRS HEN 598 gtinediargigabover ande s
I@dlvafeﬁté tbyrebf‘,l ®r %EFeQ&tQﬂierbtf &W@D%\?iﬁ@ asﬂ@»‘é@bﬁﬂé'aﬁﬂ'e\duuvalents
rece or su (0]
ﬁh%reaf @’&Htasﬁﬁg{)@ﬁmsdﬂab'i"gUﬁ%‘b\ﬁ’mfe%ﬁpaﬂﬁ'ﬁﬁn@fh W ity definitions,
Ql2w@s or éﬂ?uﬁb@iﬁféhtsl deflal@hbfélrﬁs a conbi nation therapy
msthog:, g udi ng1 in combination 5 with selective
ﬁ?ﬁ Bk'ean

ser ot Bi%l-tors (SSRI's),

ant i - pyfehy, ¢r$|s 1ng){de@ig“1gaphr| ne reuptake inhibitors
tives '{T(Enoam ne oxi dase i nhibitors

(N S)F’refs PAbN

( MACs FelgrabIY /R B\ REN Bnt-i depr essant s (TCAs).

Addi t iR})@f@Patﬂﬁ&i gresncamis advant ages of the invention
w Il heco apparent from the detailed description
and e% r%éy Hglsownda'?'llfq he appended clai ns. 10

DETAI ﬁ@e%ﬁgﬁl &N nis 1.

Preferably, in Formula (Il), nis 1.

Preferably, in Formula (}l), nis 2.

Preferably, q is 1.

Preferably, -N(F{a‘)Rb is amino, methylamino, ethylamino, isopropylamino,
dimethylamino, diethylamino, diisopropylamino, cyclopropylamino, cyclopentylamino,
piperidinyl, pyrrolidinyl, morpholinyl, thiomorpholinyl, or piperazinyi.

More preferably, -N(R*)R is amino, methylamino, dimethylamino, or N-
methylpiperazinyl.

Preferably, A is >NR'.

Preferably, R' is selected from the group consisting of hydrogen, methyl, ethyl,
isopropyl, butyl, hexyl, cyclopropyl, cyclobutyl, cyclopentyl, and benzyl, each optionally
mono-, di-, or tri-substituted with R®.
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Particul ar preferred conpounds of the invention
conprise a conpound of Formula (1) or (Il), or an

wepaniwser, di astereoner, hydrate, solvate thecrUE2000029437

a pharmaceutically acceptable salt, am de or ester
t hereof, wherein

n, Ra, Rb, & A R3, r, Ar, ALK,
and CHsTaRiRierhlY, Bf, opkienalihishlsiteled s alereR diohthevasdup
%Bﬁsxéiﬁmg(iﬂ%Wl%b@ﬁ‘trﬁethffleétﬁg)lf |s09Fop9lt ah@B&hzypne of the

|l ow ng assignments_and equivalents thereof. Such

aSSI grYERMOrerRieferabysBdisyaragengpmsiilat e wi th any of
the d‘F‘fréf@PéUl)P '?%S,b?ph@)héIy"gixbgtrtut%ﬂb@%ré%@dsfrd?ﬁmer@rgup conSIstlng of

herei n: Pref mis nis 1. Pr ef er ab
|n&ethylemaylnprpgylzlsomgey'mtéylemsmyiﬁnenallyb apd Hrazyh Aﬁermatlvely, two

'f—’f’%ﬁﬁétﬁ@érﬁs tdi(bh%obq%ﬂfé‘ﬂ%rﬂw étﬁélgne Preferably, mis 1 and
nis 3. Prefera rn I1s nis 1. Preferably,
in FoMﬁIP@re{fP'laPW issﬂqthylzs Preferably, in Formula
(II) p’,leﬂe%b?y ris,af gFably, q is 1. Preferably,

N(Ra) Rb 1's "am no, 'nethyl am no, et hyl ami no,

i sopr GisGIeERY, optinady ﬁWSéJFHT% is glegtay frami the group consisting of:

di i sopy 9Hyrl.ﬁr5 e, 7%3&&9{3‘%%81@ ,4-65?/0609%%& 418.88xolyl, 4-,
peridin yrroli

B Goringhim rf{;; 5 6 7p$q;@¢calzwnw 3 e@etmy@ro,:qmc@nab 56 or 7y,

1I\i(, )i EPatyiIrd ivet di met hyl am no, or N
ﬁa cHeat ) l@bé‘l]ﬂno Pr ef@éba "Ais >NR . Preferabl Yy,

perazi n

Rl i s bg &r@wlwamlﬂmsewo@d d 3osadinzalyint2droxaglinzelylet,2,5-
e I

gg%@%io&{l ‘F’Q)ﬁ oxad?a%lﬂf § heng @}Qr?glf/ ?s’&éig%%dﬁ){ BJt e R@ lm?ﬂ)(liazolyl,

pyrazehb 1, % %‘FﬂaZO'w‘r 1t2r4 Iriggplb it uted with Re. 6 WO

2007 O ST ONSLBE P RS B
consi §h bingeny, angd-tarolyiphemyl | et hyl, isopropyl, and
benzylMore %Yé?@rag@{ Er, Bgaér%ﬂlg%ﬂsmﬁﬁ%d li$ s%\lé&@@%f'h Ak group

Pr ef t1ona stituted,
§@n%%ttr@cpfﬂoh@nyl,tny@dzjrwWh@bﬁsyiean loahen &vhet hyl ,

et Egl Sp@%ﬂt@)élrr rrpa;vfbgge%yédfr&mw& %roggkawédgﬁ\ of ?hﬁa@n
2dpethpemhesy!ng- @“tequwrgenyl 4-methoxyphenyl, 2- methylphenyl
3-methylphenyl, 4-methyiphenyl, 4-ethylphenyl, 2-chlorophenyl, 3-chiorophenyl,
4-chlorophenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2-bromophenyl,
3-bromophenyl, 4-bromophenyl, 2-trifluoromethylphenyl, 3-trifluoromethylphenyl,
4-trifluoromethylphenyl, 3-trifluoromethoxyphenyl, 4-trifluoromethoxyphenyl,
3-cyanophenyl, 4-cyanophenyl, 3-acetylphenyl, 4-acetylphenyl, 3,4-difluorophenyl,
3,4-dichlorophenyl, 2,3-difluorophenyl, 2,3-dichlorophenyl, 2,4-difluorophenyl,
2,4-dichlorophenyl, 3-nitrophenyl, 4-nitrophenyl, 3-chloro-4-flucrophenyl, 3-fluoro-4-
chlorophenyl, benzof1,3]dioxol-4 or 5-yl, 3-hydroxyphenyl, 4-hydroxyphenyl,
4-hydroxy-2-methylphenyl, 4-hydroxy-3-fluorophenyl, 3,4-dihydroxyphenyl,4-
dimethylaminophenyl, 4-carbamoylphenyl, 4-fluoro-3-methylphenyl, 2-phenoxyphenyl,
furan-2-yl, furan-3-yi, 5-methyl-furan-2-yl, thiophen-2-yl, thiophen-3-yl, 5-
chlorothiophen-2-yl, 5-methylthiophen-2-yl, 5-chlorothiophen-3-yl, 5-methylthiophen-3-
yl, oxazol-2-yl, 4,5-dimethyl-oxazol-2-yl, thiazol-2-yl, 3H-[1,2,3]triazol-4-yl, 2H-pyrazol-
3-yl, 1H-pyrazoi-4-yl, 4-pyridyl, 5-fluoro-pyridin-2-yl, 4’-chlorobiphenyl, and 4-
tetrazolylphenyl.
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More preferably, R3 is nmethyl. Preferably, r is 0, 1,
or 2. Preferably Ar, optionally substituted, is

waedeoiwss from t he group consisting of: 10 a)P(DhGBgDIOG/029437
6-

5-, 6-, 7-, 8- benzo 1, dloxanyl 4-, 5-,

7- benz‘g ;}3 3- di oxol y dol i ny
5- re f@%.%ppma"y iubét@t@ﬂ tl%%@'%%frem ee&qprpoms'stmg of
5netﬁyl@f1e 7e‘tb()}lene bro?ay%né lﬁtﬁ&!éﬁ’é‘)édé-‘butyﬁiﬁuterﬁl%dtﬂeﬂe pentyfene, 1-

| SOXazo

ff*zy'e%eyé%% @z@hyﬂpropxiezeﬂz et%&'avfakeaﬁy'ﬁop@mﬁeee, but-3-enylene,
QuGHbihAGHY, ﬁlmetﬁylguﬁre%agly%ﬁ@ bp ZtJHy%Eeé%\oprépf%eﬁ‘\ém yl,

i sot hi azol yl vl prazoy
1Cy9'°§utﬂenﬁz%cwpentylegemypwmaﬂ an@yy%%q

pyr i digpdeiihard ﬂSy b@)éél%ét'eﬂy om m)érdréﬂ éd‘rbétstmg of methylene
pyridazinyl, and tetrazolylp

MYAEXymetyiens) S}uor%methakeﬁe 1§4qr@m},ﬁhlrzsleﬂ13,ttutlle,fzxomﬁagwylme’f%/yIene
saé,eqﬁmﬂ;rénqmldd?emefhs)uehyneﬁm%eﬁéma%nﬂ%t}% Speci i ¢

d 't hi ophen

Aﬂethﬂﬂjafb@m@é'n&%%cﬁﬂw'@iﬁ ?r@ﬂgﬁhwemrmﬂy'@ﬁ ﬁg:yamoethylene 2-
Qﬁ&ﬁb&yeth%ﬂéeﬁ fb@?ﬁb&?-%ﬂ)ﬁ/ﬁenee’%ﬂﬁﬁfrlgﬁé(yﬁﬁ@ﬂ%&}/c%bonyll propylene, 3-

4- et hoxy , 2-nheth
@XM@F%&’@M isoprogy!RY$: ﬁh&m 1- rQefBWrQihxdmﬁymy roxy-1-methyl-
B Q »1- m@ﬂ&hétﬂ{ll@ﬁé‘elné(thylg?o‘pfyieHQrﬂ@fﬁ?‘bﬁ’épylene butylene,

quoro phenyl, I uor ophen
HW\!?@%?SH butylepe, d?’%’%@ﬁﬂ X mdththwgnereemﬁmopsm@nnyl
%quérTel Yo ?@?W{Wnﬁlethyﬁﬁtﬁeﬁé '|§‘o|bH8/fe?|€E\’SJﬁ¥étlﬁ&nt§iﬂ?1Ene prop-2-

-trifluor hox uor onmet hox

S’HW%@H@rﬁnylen& e%yiem‘ Snipidroxypaptgiepe pﬂyemropylene cyclobutylene,
%y@l@ﬁéMleH@Wblopé’hténﬂérfé 4. &ﬁme%kclopentylene 3-hydroxy-

| oro l'uor o
zcygloaeWr@F 6ﬁIngyclo@eX4leae,f4 ﬁ-@irf@pm;emohexylene and 1-methyl-

%W&oﬁb@@bﬁéophenyl 3-ni trophenyl, 4-nitrophenyl,
or 0- 4-fl uor ophenyl , 3-fluoro-4- chlorophenyl

benz o[FfLre@fthbQé’ C, pr@nagy substitsdagl i uayeaasreylis a ring system selected

4rdﬁ¥ﬂ1’e‘§%9@€6}5§|stm§%f4 hydr oxy- 2- net hyl phenyl ,
4- hydr oxy- 3-f | uor ophenyl, 3, 4-di hlydrox heny I
h

di et HyPiaRvhEpHent/l 8- batacd Bam@galnps ényt,6- 7- Doz 3-dioxolyl, 4-, 5-
46f Wﬁhﬂ@ﬁr@ﬂ ﬂietfh}’é-pb%ﬁdoh@ylphﬂ @%Mﬁgﬁ% q_unzrfoylfl-@ff‘&% ¥ 71,

furan- y furan-

tT %ﬁﬁ@ﬁa@l‘iﬂ’ 'SOSU""@W 6{523t6mfc7pﬂen 2-yl,
S- et Wkdr’é'hﬂ%ﬂolgl bébxaz'én@hlzoé %&Q&i@fﬁ?ﬁ Ny 3:4¥bxadiazolyl, 1,2,5-

5-net hyl t hi'o oxazol Y
@xgdlazqhgt hypi4- @S@ngpl.yéilyq)phenwb g'mo nggqthlazolyl pyrrolyl, imidazolyl,

%’V‘re{z&y@ 1?d 3%&@68" “142¥tnazgﬁr pyrazol 35 3-yl, 1
pyrazo 5-f | uoro- pyr|d|n 2-y

chlllarpdﬁﬁilﬁwewldmyﬁhlopwe pﬁfﬁ?laylopmrwﬁewypyndazm and
2007/ QAIBB1iE HyHERAAR/ RLbh, Iect 4 ﬁy@@{o}’no@eﬁdlnml azepanyl,

optionally substituted, |s s€
ée}ﬁag]yg[qfwgnﬁf tetrahydropyranyl piperazinyl, morpholinyl, thlomorpholmyl and

piperidinonyl.

More preferably, CYC, optionally substituted, is selected from the group
consisting of hydrogen, phenyl, thiophen-2-yl, thiophen-3-yl, furan-2-yl, furan-3-yl,
pyridinyl, piperidin-1, 2, 3 or 4-yl, 2-pyrrolin-2, 3, 4, or 5-yl, 3-pyrrolin-2 or 3-yl, 2-
pyrazolin-3, 4 or 5-yl, tetrahydrofuran-3-yl, tetrahydropyran-4-yl, morpholin-2, 3, or 4-
yl, thiomorpholin-2, 3, or 4-yl, piperazin-1, 2, 3, or 4-yl, pyrrolidin-1, 2, or 3-yl, and
homopiperidinyl.
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i sopropyl ene, but - 3- enylene i sobutyl ene, 3-m et hyl
butyl ene, allyl ene rop n | ene, cycl opropyl ene, 5
eyl ob bOP RiETateN S Epmignall G UbSaleHe igIREies Toahile aroup

cw%sm.ﬂgbvh@?sgerﬁraﬁsm I pfynéﬂ*l Kthmeh@ )ifecbi%ﬁh@rﬁisfyi Q&¥dHY8ropyranyl,

group consisting o

ffuu@? SrvbfHENSnd, "eHﬁWWHWe? Wyﬁ%é‘Peﬂ‘i"W’i uor onet hyl

mst hyI 8P&sific CYC may be selected from the group consns’ung of hydrogen, phenyl,
2-trifluoro-I-trifluoromet

RO BP A e RO OB RH A Bk yiheny,
eéhﬂétﬁ)ﬂﬁaen%r drtrﬁ@thﬁwhém m&hﬁbh&w@ 2-ArGBBRAEA, @#ﬁ&@ph(—%yl

oxyet car boxy yl ene opyl ene
3%@%&9% %ﬁngmopb@%ﬁ féu%cp@nyb érf!y@sgphsmdp%@mophenyl
' 5%@8&%% €4- bloﬁ)b;%%!n rb tﬂﬁﬁdﬂ&heﬁﬂﬂ%ﬁﬁe{a -trifluoromethylphenyi,

1- r oxy

146r£h@&wethylmw¥|&Téflwp@ﬁwoxnpr@mwyHﬁvfbmr@ﬁféoxyphenyl
22—%5/5‘&/6;1?:6%)@3 %%ophé‘r‘iw |438yeanopﬁ a/? -Pidexy lﬁ{b?wl 4-acetylphenyl,

ybut'y
S et YR oA CONRTOp P 2. G RSN §Kishisrophony!,
22 @,tdlﬂ’do%ﬁﬁéhgnﬁ A4- dlé’fﬁ&’é}ébférﬁ/‘i‘% 6- aTIUEFoBMérWl‘,tZ{é ARBlordHeRyI2

| ene

52*6;@%&5)'&9@%394 Bthé: tr'éﬂ@@mb?l‘é@@mh@y@*@ﬁm yl ene,
C?S gl Qﬁﬁ{&%ﬁﬁl‘?@nyﬂﬁoﬂmsﬂﬁéﬂwéﬁé}ﬁ% 3- mtropheng‘ 4- mtrciﬂhenyl 4-

fl uor 0-cycl opentyl ene I OX ohexyl ene

4mﬁm}’bi31§'é9@PBﬁMy3 éﬁéﬂethylmhwyf |4uaet5\owa1ﬂya@ppe'@sﬁe4 mgtpxy-2-
LrrietyiprenyiCy- 'élrmwpﬁel‘:{;heﬁsmu%pﬁ&ﬁﬁ abL e EthoR P |a' ly

substltuted I's hydrogen or I1s @a ring sstegf]S ecte

28-mathanesHionylemipo-eber sékmﬁgjwa@esuliowlpﬁmwpherwl, 6-,

73,
73 déﬁ%tﬁ@ﬁ%gﬁé?@r@hg)bﬁ@ﬁyl 14 ﬂlmetﬁ’anesﬁﬁo aloﬁmmo pherztyl thlgphen -2-yl,

ethioppen-Soilriiepieihiophen2-g, aertZ@W %]ﬁg%plrﬂ qw-mbtqtr@hndro@ran -3-yl,
6te%«h37dr?z$ yran- -3, 32@& G- fuedd- QJW%rQhJssﬁCBibé‘r%bNé’tﬁyl firan-8-y piperidinyl,

, furanyl ,” oxaz | soxazol
132 @st&%a)d@wbewl 2- mycizowp%ﬁ@di %rmryxyphfn.\z; 4-hygroxyphenyl,
> o?d@%@b%ethﬁ%pﬁ’erﬂﬁ @-‘%r&%@ Muorobmérf'}P @%Mlhyﬁirﬁ)w&éﬁylﬂ

hi azo rro
1piperidipyl, %E'@PW’ny"lafg&nte\th%ﬁcﬂ'l?ﬁ”d'ﬂw i) pyri d| nyl ,

pyri di Wdﬂehén%di’rﬁentwr%ﬁhﬁwl(b) @V@(KLQ n%l Cs 8clycloalkyl
pyridazinyl, and iv) pyrrolinyl FSgrro

pyrazoinlafWFhefﬁmP@ﬂmﬁfﬁyf Foraé ). r@ﬁ‘?‘lﬁ% is agfepaﬁhylt ethyl, propyl,
tsrtlge%w whw@mé >NRet |'haal?%ﬁ1’e?% bgemem Bi PW gy'ovc (ALK),- is

|ny , th |onDrp ol I nyl,
l\/ﬂ)‘?tén?iméf%*MbP@PWCMCSOMBPY'o haamqlh%mm@lwohme@dﬁ Fpm\ula (1), m is not

sgl ﬁpér%érre%obﬁﬁerﬁb?w@rm&é’ ﬁ'@fs'd&gr%uﬂéﬁﬂf&g »- Where q is 0.

phenyl , thiophe , furan g
f ur an- @ompound@yqf F@rrnyuae ) ap@,(li)d:,ompllse 2ompogidsg gd] satisfy any one

2014 E&lnbﬂat?onsebf d@ﬂmﬁ?né?lyén hﬁefﬁye[r{dcéduﬂ/a%n%{théréb 2-

pyrazol i n- et r ahydr of ur
tetrahy @rtg}giprséqapmmyt thewmﬁbp” whgn uged b@rem lmmedlately prior to an

atom means that the atom immediately following this symbol is divalent.

It is understood that some compounds referred to herein are chiral and/or have
geometric isomeric centers, for example E- and Z- isomers. The present invention
encompasses all such optical isomers, including diastereomers and racemic mixtures,
atropisomers, and geometric isomers, and mixtures thereof, that possess the activity

9
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or 4-yl, pyrrolidin-1, 2, or 3-yl, and

wheosopres i di nyl . 8 WO 2007/ 019083 PCT/ US2006/ BCRGS2006/029437

Most preferably, CYC, optionally substituted, is
sel ected fromthe group consisting of hydrogen,

pghatroharagbsrized yie, cdrﬂipc;mpbe of miwirvenftibhophagiditﬁ}ny Eertain compounds
t - 2- - 3- .
VBt AR AR SR Bt eugin S8 e aF kRO s, gunderstood

rthyt this isvendon excdmpazsédiall suohigplvatensarst urisglvafediganoihenpossess

AR hgRe SR ool o B RBRR b ey

4- mat hydrppeumgs acdording\td |t|'haam*¢‘sent Mnvehiiar tbnphlamel been modified to be

éjeg egtgl% Egﬁ Fanﬂlf'/?c? {I?SBBIH gﬁn alSc&wBlplang (gjﬁ o¥th|s invention. The
Sopoompd ek prebeht mmﬁmioamyéy blabelied Ivmth rra)diread‘lwé @tmmedts such as

371 o et o pHO e e Toiopt B sl B e teptment

%fmﬂmohﬁnyalxam&ecry aocpbenydundd-i<yazorpally labeled compound
phen

S0 Rl o BioeieghyeBoika BBFRisRLpY be ueSh BEEEGe n
Yededdion hhd[wbiiteg‘i}d techiZigded]istithuas peditesty émission tomography (PET)

%’"‘4@ %@ ] 8?@5??% ion g%f?%lqlﬁé hﬁfqbﬁpgﬁgﬁbgon Preferably, compounds

2)f4h@prte39rﬁtl i GEmn kabyled vﬁthéﬂaFBoi vomm@mww a posntron emission

%pg@bhﬁéﬂoxﬁg%ﬁfw Q{BR Fﬂ;lsyu%&m%senqomx nlui)ede aﬂgd disorders.
rmtelﬂr)‘dtwalyf tampoupbienyihe pedendinventon l@lb@ét}'lmth C may be used in

AP AR ela 0h ok SORPBOHS h B THRGHY tabeled

3zom:’pidl]ad estichfag rzydeana riven @rhwﬁryﬂntlum labeled compound, that may be used in

gegﬁ [o1aM i lggiﬂdf%nam 2 Hﬁ)OHHé%%scnbed herein may be reacted with an

lb:pﬂ)mmiatmimastudnhnuwl radibactivereamydnt using @pMemtidnallchemistry to provide
%F) In h? d chl or ot hi ophen- 2-yl ,

H@ﬂ'? Te§]°8 UM% or s- yl, tetrahydrofuran-s-yl, 20

tetr ah?;/rdfeomﬂrcﬁmpauﬁds; lththydre phtimiiined; ye, selecteanfrén Ythe group

S-car fet hyl - furan-2-yl, piperidinyl,

3‘305?38 nzyI oxyphenyl , 2- hydroxyphenyl

Bsdr pxyphenyl, 4- hydr oxypbRemical Name
k- hvdrpxy-2- net h\/l phenyl 4-hydroxvy-3-f| yorophenvl

3, 41di hydieskgynedriA-fuoro-nbepdl-b.8i 7§ fetraygropyidelingy dipyrimidine;
IaZE?rzrull [(éqgén r@'f Ec‘kr%dﬂﬁéhgl 5%3'9 g%tCWE/G - ﬂ’o& d%)ynmldme

anot her %ﬁb@&utybm(ﬂﬂﬂor@mhﬂnylaqﬁ §.8-t@wabyr-pgrigo[43-atpyrimidine
met Ryl ethyl, propyl, or i where Ais >NR .
[in_anof her err‘oodi nent of Fong 5 i Ldo, CYC (ALK) Q- is

not 6rr;et hyl , ZesduyBytylpt-pivglyl;5,6,7,8- Eetrphymg4pyridloi4,3rdjpyrhernidine
enb8di pent of Formula (1), nﬁ)}d?ocﬁgond I n anot her

gnbodi pent _of Formula (1), Ghsubst i t ut ed

-|CH2- m/r?e@gaclopdt;ﬂ-ﬂ.df-fmorqapbm% -506, 7 festetrahyio-pl idaha-djpyrinidine
donPrise conmpounds that satigs d¥ocar'1n3/n one

6 2-Cyclobutyl-4-p-tolyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine;

. 2-Cyclopropyl-4-(4-fluoro-phenyl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidine;

8 2-Benzyl-4-p-tolyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine;

10



30 of the conbinations of definitions given herein and
equi valents thereof. It is understood that the synbol

wO 200783 used herein i Mmediately prior to an PEL/UA2006/029437
neans that the atomimediately follow ng this synbol
is divalent. It is understood that some conpounds
referred to herein are chiral and/or have geonetric

———

somer
re$en
somer

| C CBBbEHS4-(Banfluexangthy-pRenylRb, 67,8 tattanyd®-pyfide[4,3-
t invention 35 enconpaa]i?elsmﬁll .such optical -
s, including diastereo YAMSHE raceni ¢ ni xtures,

'L H@PI

here

SpIBRINSyl- A3k -8B 6L gheyl)-6 BITEB-Setranydrorpytidof4es dlpyrimidine;

t hat possess the activity 9 WO 2007/019083

g
t
H

PCAUS

2006/ (2 BaEzy-4thanyEHar &deuRAEe PYIROLL SRS

ef1er r

M A A o

n_can exist 1n s

nsol v
nvieént
or ns

at ef-(#dilurso-benzyil)sd-(dttlearepbeny!)-5,6a18-tehagydro-pyrido[4,3-

i on enconpasses all su Eﬁm‘ 4l ed and unsol vat ed
t hat possess the acti\8/ yv tdiﬁat’ characterizes

he co
o he

et ect

rrpouaa(absi:io{:rotum'r?yii-n«emmbmmh&siym@ﬂpemmlg@?gcﬁéwfrah{)m-
present 1 nvention d Y noarrti e 0 be
Ut S Rt

abl e by sone anal yt ue are also within

he sc
r dden

| emen

op42-¢4-Flubrsbérpy Bt methyl-3,8& , 8- teinappdrn ghyridd[4 Bkdipyrimidin-4-

t invention may be | abele 1.t.h. radi oactive
ts such as 1251, 18F,Yﬁ'ffg,zg}%til' i, 3H,_ 14C, and

e Tike uqge-(wsors-bens)-5)6,7 @ tefrahydregydaoi4,Bvadpyrimidin-4-yl]-
rekdt nment of patients. An eg)ai‘gle .%f such conmpounds
s an jsotopically |labeled c rPoU N

t&', '10 such as an 18F

sotop
r obde
ositr

i cal I g-d\zhpkryl-o-ganoorohichy)-5 /6,8 hetranydib-@mside4,3-
in detection and/or idpg!i.n .t echni ques, such as
on emi ssion t onography E‘F?d'neand si ngl e- phot on

M g5 |

anpou

02 C PO SSENt AT ToRPB )6, X, Sitstkahly dra-pyeide4ad t)pyrimidine;
Q

of " the present jinvention

t
r
U
i

f
t
t
0
t
s
S
t
t
i

i

P
s
e
C
0
(

isord

r Eﬂg)lc may 26e/cinentykd-(4medRpybs Nk Ssf BretrahyAengaig Al -
p

ol ecul ar probe for st yhkiridiser ot oni n- medi at ed

ers. 15 Alternatively_ compounds of the present

nvatht

#ri2-Caplebettyi. 67 8rietrahdfopridl &3-lpyrimidinzftyd)-penzonitrile;

S
i

4 H
L UUur ©
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25

4-(3-Fluoro-phenyl)-2-isopropyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine;

26

4-(2-Fluoro-phenyl)-2-isopropyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine;

27

4-(2,4-Difluoro-phenyl)-2-isopropyl-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidine;

28

2-1sopropyl-4-p-tolyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine;

29

4-(4-Chloro-phenyl)-2-isopropyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine;

30

2-1sopropyl-4-(4-methoxy-phenyl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidine;
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2-Cyclopentyl-4-p-tolyl-6,7,8,9-tetrahydro-5H-pyrimido[4,5-d]azepine;

2-Cyclopentyl-4-(4-methoxy-phenyl)-6,7,8,9-tetrahydro-5H-pyrimido[4,5-
dlazepine;

49

4-(2-Cyclopentyl-6,7,8,9-tetrahydro-5H-pyrimido[4,5-d]azepin-4-yl)-
benzonitrile;

50

4-(4-Fluoro-phenyl)-2-isopropyl-6,7,8,9-tetrahydro-5H-pyrimido[4,5-
dlazepine hydrochloride;

51

4-(4-Chloro-phenyl)-2-methyl-6,7,8,9-tetrahydro-5H-pyrimido[4,5-d]azepine;

52

2-Methyl-4-phenyl-6,7,8,9-tetrahydro-5H-pyrimido[4,5-d]azepine;

53

4-(8-Chloro-phenyl)-2-methyl-6,7,8,9-tetrahydro-5H-pyrimido[4,5-d]azepine;

54

2-Benzyl-4-(4-fluoro-phenyl)-6,7,8,9-tetrahydro-5H-pyrimido[4,5-d]azepine;
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2,7-Dibenzyl-4-(4-fluoro-phenyl)-5,6,7,8-tetrahydro-pyrido[3,4-d]pyrimidine
hydrochloride;

71

2,7-Dibenzyl-4-p-tolyl-5,6,7,8-tetrahydro-pyrido[3,4-d]pyrimidine;

72

2,7-Dibenzyl-4-phenyl-5,6,7,8-tetrahydro-pyrido[3,4-d]pyrimidine;

73

2,7-Dibenzyl-4-(4-methoxy-phenyl)-5,6,7,8-tetrahydro-pyrido[3,4-
dlpyrimidine;

74

7-Benzyl-4-(4-fluoro-phenyl)-2-isopropyl-5,6,7,8-tetrahydro-pyrido[3,4-
d]pyrimidine;
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2-Isopropyl-7-methyl-4-(5-methyl-thiophen-3-yl)-5,6,7,8-tetrahydro-

%0 pyrido[3,4-d]pyrimidine hydrochioride;
91 2-Isopropyl-7-methyl-4-thiophen-3-yl-5,6,7,8-tetrahydro-pyrido[ 3,4-
d]pyrimidine hydrochloride;
92 6-Benzyl-4-(4-fluoro-phenyl)-2-isopropyl-8-methyl-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidine;
93 6-Benzyl-4-(3-chloro-4-fluoro-phenyl)-2-isopropyl-8-methyi-5,6,7,8-
tetrahydro-pyrido[4,3-d]pyrimidine;
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;;1333 DYk FRISherye-GoBrobyi T BISIR-PyiE B tchiahidio-
quinazoline;

108 [4-(4- Fluoro-phenyl)-2-isopropyl-5,6,7,8-tetrahydro-quinazolin-?-yl]—methyl-
amine hydrochloride;

109 [4-(4-Fluoro-phenyl)-2-isopropyl-5,6,7,8-tetrahydro-quinazolin-6-yl]—methyl-
amine hydrochloride;

110 4-(4-Fluoro-phenyl)-2-isopropyl-5,6,7,8-tetrahydro-quinazolin-7-of:

111 4-(4-Fluoro-phenyl)-2-isopropyl-5,6,7,8-tetrahydro-quinazoline;

112 (2-Benzyl-6-p-tolyl-pyrimidin-4-ylmethyl)-dimethyl-amine;

113 2-Benzyl-4-(4-methyl-piperazin-1-ylmethyl)-6-p-tolyl-pyrimidine;

114 [6-(4-FIuoro-phenyl)-2-isopropyl-pyrimidin-4—ylmethyl]-methyl-amine;

115 2-(2-Benzyl-6-p-tolyl-pyrimidin-4-yl)-ethylamine;
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82
2- Benz

yl -4-(4-fl uoro-phenyl)-7-nmethyl-5,6,7, 8-tetrahyd

WO mopmlsiosls)[ 3,4 d] pyrimdine hydrochl oride; 83 PCT/US2006/029437
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i do[ 4, 3- d]pyrlmdlned I
| - 2-i sopropyl - 8- net hyl _]&y '(TH ¥ £ 1 uor onet hyl - phe

Ty - 5]

NS o0 o< CD""@\ICDO NONWNODNO \ICiIOOO\IO N
—

8-te

- B26z )\

0, 4,@&-FlisrbiphBygl)-2-( Pyrfeittbody bit3A)e8, 0y 8-tetrdhydrp-pyBdo[4,3-
| -4-(4-chl oro-phenyl)-2-i snﬂgropyl 8- net hyl -
trahydr - pyrido[4, 3-d] TMY8Fne

2-[4-(4-Fluoro-phenyl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-2-yl}-

127 propan-2-ol;
4-(4-Fluoro-phenyl)-2-(1-methyl-1-phenyl-ethyl)-5,6,7,8-tetrahydro-
128 pyrido[4,3-d]pyrimidine;
2-Cyclopent-3-enyl-4-(4-fluoro-phenyl)-5,6,7,8-tetrahydro-pyrido[4,3-
129 d]pyrimidine;
3-[4-(4-Fluoro-phenyl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-2-yl]-
130 cyclohexanol;
4-(4-Fluoro-phenyl)-2-piperidin-4-yl-5,6,7,8-tetrahydro-pyrido[4,3-
181 d]pyrimidine;
4-(4-Fluoro-phenyl)-2-(1-methyl-piperidin-4-yl)-5,6,7 ,8-tetrahydro-
132 pyrido[4,3-d]pyrimidine;
133 [4-(4-Fluoro-phenyl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-2-yl]-phenyl-

methanol;
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6-

wo

6-

8

Benzyl - 2-i sopr opyl - 8- net hyl - 4-t hi ophen-3-y1-5, 6, 7, 8-
edorakopss o- pyri do[ 4, 3-d] pyri m di ne; 99 PCT/US2006/029437
Benzyl - 4- (4' - chl or o- bi phenyl -4-yl)-2-i sopropyl - 8- net

hyl -5, 6, 7, 8-tetrahydro- pyrido[4, 3-d] pyrimdine; 100

(4-Fluoro-phenyl)-2-isopropyl -8-nethyl -5

1& t ebidhiparoPhgi) doflwom-ef asymaihul)1§es, 7, 8-tetrahydro-pyrido[4,3-

drochl oride; 101 midine
1(3-Chl ara-4-fl uoro- phenyl ) éWi‘cLo'o'rnQo\Ll -8-nethyl -5, 6,

a|3t5eﬁ PalBjios-plgmyi-ansthy|)3+-ai-yoro-wheiyied, Ay 8- tetiahpdrogyidol4,3-
anpr(‘mvl 8-net hyl -4-p-tol vﬁi]pg'rré'dl?e‘a tetrahydro-pyri

H[1B63- d]‘b%Flan-mreenyh-y_’emmhﬂ-@6;7c83’;etramﬁ30 pyndo[4 3- d]pynmldme

'41’53‘:; P'jTEi’/Ar fFIQB#oéEYHenXIe)-? &t oo phényl) ‘5-% ‘7—”8 tefréhyd” ro- B\}'r doT4 3-

Llsopr opyl 8- net hyI 4 (4 trld]byrmmdme; hyl - phenyl) 5, 6,

—

| i’g‘;pi orEEaRY F?ﬁﬁ“yb\-?f@mﬁﬁ@w SIS %7 b S earanyons
- pyri do[ 4, 3- d] pyrl m di ne; 1d)6yrimidine;

Z-dihvdro-5H n\/rrnl 0

3(12"»9 - bl, rﬁ@p%pﬁwa%%ﬁlgrq ngg “teyjgpwdro-pyrido[4,3-d]pyrimidine;

F(4-F UOTSJ[ﬂfp(hﬂTlUdrb ﬁﬁehgap@ VGQJQSIJtetr/ahWFo[ﬁﬂUS 4TB-dToYrimine2-yiT-
840et r ahydr o qui nazol 1 ne;

4- (4- | uor o- phenyl ) - 2- |sopro?ﬁﬂ295't'697 8-t et rahydro-qu

hazol | n- /4-y4-FruBrE:
4-184- Fl uorg pheny'lsvglénﬁlr I%@??%tﬁmwmlfﬁrbkﬁﬁethw@dyl) 28 78

hazol { n- 6-yl | - met hyl et%ﬂ'ﬁ"f‘f@ Wé@[&&m@vrlrﬂ@meuo

é(j gé IF 1lll;{40FIl%}%fbHehy|¥-21(SfQHétFm)@ycIBg%pyl) 88, P Bt aars-HHidola,3-

L (4- F| uor o- phenyl ) - 2-i sopr ofiPYBlidNe;, 8-t et r ahydr o- qui

azol 1 he o r4Lldr, henvi - -
b 188Ny Y| - % <p Coryie Ig%) 2187, g_tetraqydro %rﬂoz;s nlgelhmldln 2-yl]-2

e: 113 methyl- proplonlc acid;

riidad| ne o
6- (4- Fl uor o- phenyl ) - 2-i sopr@ppionigyacidyi di n- 4-yl met hyl ]

- BenZY T A TR GRYon B S 87 etval avs PR B 2

N!'—™T < NS SS A AT IR DMNODNNNO I\)Q_I\JI—‘\l-b:TCD-b

met Ny - gl - - . _
- (125 Benz311 e Cyhiq&fexgyf' (d-flyoro- aheyr\y? _5é§,ﬁ3§| tgﬁflw&ro pwido[4,3
200(7/ 019083 PCT/ US2006/ 0294@rimidineg

S e C R T R A S RA AT e e
-(4-F uor o- phenyl) 2- phepwide[d, Bdpy@nidete; ahydr o- pyri do

41d7 ] 44 TS -phienyl)-2-phenethyl-5,6,7,8-tetrahydro-pyrido[4, 3-djpyrimidine;

148 4-Furan-2-yl-2-isopropyl-5,6,7,8-tetrahydro-pyrido{4,3-d]pyrimidine;

149 2-1sopropyl-4-(5-methyl-furan-2-yl)-5,6,7,8-tetrahydro-pyrido[4, 3-
d]pyrimidine;

150 4-Furan-3-yl-2-isopropyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine;

151 4-(5-Fluoro-pyridin-2-yl)-2-isopropyl-5,6,7,8-tetrahydro-pyrido[4, 3-
d]pyrimidine;

152 2-1sopropyl-4-oxazol-2-yl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine;

153 4-(4,5-Dimethyl-oxazol-2-yl)-2-isopropyl-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidine;

154 2-1sopropyl-4-thiazol-2-yl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine;
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118
2-(3,3-Di fluoro-cycl opentyl)-4-(4-fl uoro-phenyl)-5,6,7

wo Seoweiguahydro pyrido[ 4, 3-d] pyrimdine; 119 PCT/US2006/029437

4- (4-Fl uor o- phenyl ) - 2- (tetrahydro-furan-3-yl)-5,6,7, 8-
tetrahydro pyrldo[4 3- d]pyrlmdl ne; ro- pyrldo[4 3-

o P ERE 50 S RS R L A pe

I uor ¢- 1 mat hyI et hyI ) - 4- (4<§AI]pyr|m|d|ne
. |5§0 [P"?ggdﬂr%?y ﬁn(?lc-f q%/fa‘iq-q-é'(gfg 6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine;
gstl uananodsmmw() H&:yraez@pwpsd 6 48&et1£hyd% B iﬁg& B-%&)r@mdlne

dodeca 6-triene: ltridetca
V JU <

F3| ger I ene: 4- q-fﬁjoro phenyl) 2,6- dnsopropy1 5 6,7,8-tetrahydro-pyrido[4,3-

(4- Fluor o- phenyl ) - 2- (tetrarajgyr%,gméan 4-yl)-5,6,7, 8-
trah /r*lra_%\/rl dol4 3- dlpvrimdine:

- (1&gl uor 8}%ﬁ;iF)f'UQVO(RWV'&RV%Q%OMIS&? 8-t¢tryhysr@pyrioei4, -

trahydro-pyrido[ 4, 3- d]pyri 126

eL/I l: uor n’:l)%/\hpn\/l: ) -?f (7] 2’91 hc:(la))()sirmg \e/||L 5.6.7, 8- tdetrahd 3
5,6,7,8-tetrah 4,3-

dr@pp BrQvioRrePydriluataiphrsyl)-2isgoropy etrahydro pyrl of

1- Fl uor o- phenyl )-5,6, 7 ydro-pyrido[ 4,3
vrimdin-2-yl]- propan-2- Ol(ﬁp)tﬁ{fégalﬁgl

i (1%1 u%pyclgh@fmw “J4-fluqro-phenylly P-isbpropyi-5,6,7,8-tetrahydro-pyrido[4,3-

phenyl -ethyl)-5, 6, 7, 8tetra
vridol4 2-dlpyrim dine: 129 RIS

35e nﬂ'ka(W*M-&dﬁd'UpWemﬂn)/D% I8QPH Olﬁflﬁeﬁ 7 @hytialeyopy pyritiof4,3-
[A?, 3 d] pyrimdine; 130 yrimidin
-[4- (4- Fl uor o- phenyl)-5, 6, 7(%0 ar'? ?fydro pyrido[ 4, 3-d
Py %hw di rb-Buty|- 11(4-6y©“bfﬂmenﬂhahsopropyl 5,6, 7 8-tetrahydro-pyrido[4,3-

uor o- phenyl) - 2- pi peri , 7, 8-tetrahydr
_pyrido[4,3- 131 d]pyri nidi %”ﬁ“ahe

- égﬁ lfb%Epom@heﬁyI}Q(ISQmme 7 B+t@teahydro-pyrido[4,3-d]pyrimidine,
-#-yl)-5,6,7,8-tetrahydrg, 1 0-

yri dof 4, 3-d] pyri mi di ne: Bl

166 | {2-[2-tert-Butyl-6-(4- fluoro-phenyl)-pyrimidin-4-yl]-ethyl}-methyl-amine; and

167 {2-[2-tert-Butyl-6—(4—ﬂuoro—phenyl)—pyrimidin-4-yl]-ethyl}-dimethyl-amine.

-O“-ho-b‘_'woj_c'-b'_'f\.)‘<-l>'_"-h'_"-l>l—"_'w-c_'
o — T — T
—~ 1

Preferably, the compound is 4-(4-fluoro-phenyl)-2-isopropyl-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidine or a pharmaceutically acceptable salt thereof.

The features and advantages of the invention are apparent to one of ordinary
skill in the art. Based on this disclosure, including the summary, detailed description,
background, examples, and claims, one of ordinary skill in the art will be able to make
modifications and adaptations to various conditions and usages. Publications
described herein are incorporated by reference in their entirety. Where chemical
symbols are used, it is understood that they are read from left to right, and that
otherwise their spatial orientation has no significance.

The compounds as described above may be made according to processes
within the skill of the art and/or that are described in the schemes and examples that
follow. To obtain the various compounds herein, starting materials may be employed
that carry the ultimately desired substituents though the reaction scheme with or
without protection as appropriate. This may be achieved by means of conventional
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133
[ 4- (4-Fl uoro-phenyl)-5,6,7,8-tetrahydro-pyrido[4, 3-d]p

wq eoomiotdoss 2- yl | - phenyl methanol; 16 WO 2007/ OROD882006/029437

10

15

PCT/ US2006/ 029437 134

4- (4- Fl - 2= (1] .

Sy GBI e Q0 s B Gk

Emdﬁliéﬁyﬂoemxmwhwe(zmteh?lepumRr¢3$,|1@38@%@W|C}regp@§f.g.M.

-tetr ro- pxri dal; - i i di mre: .

ils: BRI PRy oot SifiadRich, STeq. Joif Wiey & Sons, to9e.

[Af%efﬂprd’?epymg giodps etay bE3@moved at a convenient subsequent stage using

- (4-F - ph o 243 F - . -

5306 T O S Sy e B

ﬁplﬁ@ed;ﬂm@prgmzmwes)irez-msmmoayuimmgnoyp Hheg mayde: eayrigg
ro-pyridal - i dine: . . . .

SR e trtl PG RTes ddfonrte it e desied spttont

ofdcreotipoyintsyi pllecuasors le(prodrugs are also within the scope of the invention.

Sl b ey D fepoffkd bl frenbiihg BOHE AR MerrbARl drmefbture of

AthesoRbniprod pledenpbly-tRivesn) %G and fHeueflyx temperature of the solvent.

et r an) i GURYPY B ETPRR A Fofndlag 40 ang fI) may be prepared by 2
4nirAbdrl df oeamtiph eclydnie2- Adcere tdhydmmporie pf bpyIYas(erd @) ts
gé%%ﬂ%{%é 'f%l%%@%%hgﬁi Fglsg}% EWI%J iRShe art Al recognize that certain
8cdrapaLably drompye adiantg@oddippraducédibynons gefense as compared to the
S OB Bt oty Al mopops st
%pwgbré stimpoing$ bt Formapaeoti @ (M i Sychimethods are described in U.S.
R L L
2rdfdrefied) f | uor o- cycl ohexyl ) - 4- (4-fl uor o- phenyl )-5,6, 7,

8-tetrahydro pyrido[ 4, 3- ridine. 147
4-(4-FIuoro-phenyl)-2-ph§%§%ﬁ%%@gmgs§

: nenyl . 8-tetrahydro-py
i do[ 4, 3-{d] pyri m di ne; Téfn Acronym
4- Fur an-{2-yl-2-1 sopropyH—5-—6—+F—8—tetrahydrp- py..IJHI'tu[ 43
“d]pyri i di ne; 149 'Erehydrofuran
sopr opy|[=4-T5- met RyN-DirbétAylformamideS, 6, 7, DMF
8-tetrahydro-pyridol4 3 dlpyrinidine—315p
4- Fur an- _3-Iyl -2-1 syd?'@ﬂ??thﬂ?@%t'ﬂ‘@-et et rahydr p- pyPlNJfb[ 4,3
-d] pyri nidimne; Dimethyl sulfoxide DMSO
tert-Butylcarbamoyl Boc
High-pressure liquid chromatography HPLC
Thin layer chromatography TLC
N,N-Diisopropylethylamine DIEA
1,2-Dichloroethane DCE
Ethylene glycol dimethyl ether DME
Acetyl Ac
Diisobutylaluminum hydride DIBAL-H
Ethyl acetate EtOAc
Trifluoroacetic acid TFA
Methanesulfonyl chloride MsCl

19



151
4- (5- Fl uoro-pyridin-2-yl)-2-isopropyl-5,6,7,8-tetrahyd

WO eoopprdosd[ 4, 3- d] pyrim dine; 152 PCT/US2006/029437

10

15

20

25

2- 1 sopropyl - 4- oxazol - 2-y(-5, 6, 7, 8-t et rahydr o- pyri do[ 4,
3-d] pyri mdine; 153

4- (4, 5- D net hyl - oxazol -2-yl )-2-isopropyl-5,6,7,8-tetra
hydr o- pyri do[ 4, 3- d] pyrim dBcfmmdM

2-1sopropyl -4-thiazol -2-yl - éﬁ@% ahydro- pyrido[ 4
, 3-d] pyrig dige; IZ?KOV’(&&XAOW 01 / U82006/ 029437

155 Py
2- Isoer—[l 28t r Mz 0l - 4- y 6 7, 8Agtigationpy
dr o- pyR)®REYS, 3 d] pyr i g\,@l ne; 156 ({n OH
2- Isopropyl 4- (2H pyrazol - 3-yl) - $R6rﬁ B-t et rahydr o- pyr
i do[ 4, 3-d] p(y/lji m di ne; 157 2-1sopropyhwg- (1

H pyrazol -4-yl)-5,6, 7, 8-tetrahydro-pyrido[ 4, 3-d] pyrim

di-og; 58 ]
b?§ (élr%) ro- phenyl) -2, 6- dﬁl;yl% {5 yl-5,6,7, 8- teYrCa%)'Téfe
-pyri defA g d pyrlmdl ne; 159N

] N NN
6- Et hyllg 4I 4-f1 udro oB(Qﬁﬁg]yl) 2- )80 ropyl -5,6, 7, 8- tet r\ahl
ydr ogwrydo[4, 3- dlgyrim din 0 A
6- @d Dno pyl - 4- (4-11 uor o- ﬁﬂme h-2- |sopropyl 5(F€r ,

t et rahygng- pyrido[ 4, 3- d]pyrimgyne; 161 (I )
6- Cycl obut yl - 4- (4-fl uor o- phenyl ) -2-i sopropyl -5, 6, 7, 8-t
etr ahyaef@rrmtpdi@mrr@ drpypowidsi aidormale Zl) may be preprared from

Op &ty gﬁlgfbgg{étré/ V)4 erE i} g%gﬂepﬁsp%‘}) C?'tgctéé%g@cbq% “Whre'A Bontains

tetr ro-pyri
Ga'Bamme-erom-thfe ammwphletyyhay be psitabhyapglectd@sAraalkgior hbnzyl

y ﬁep%( n ggggé‘rﬁéma Bkz’{)ﬂhg} diifdBie gré@% l;reéer{ed proﬁcgrri%gré)yps for

eny I Sopr op etra
i @R‘)MS Bici]deythe trbdfb’H@rbamahedBQC)salblenzﬂGBJups Beta-ketoesters (V) are

{ %va{ %bl& %E{%orﬁh‘ng% h@%ﬂoddsynﬂ% 36 BREONildd M¥hd Bt deBhibotihds & formula
[aze t@ptedawtmmlsm@ﬂ(‘ﬂ),Lmeparpﬂ,efnyexame iinithll pregeryde] of &OtBu or

A e
pRANDite [fWJFTBIQﬂ)]TpSBmWGdUWetOd'ﬁe aeflph tarearaturd ofdhe golvent, to form

f ]
2@6?(%er%1&%§ WtIIz £§é% alsa r enté eatdk ﬁﬁglagéilsggég?,;ﬁeq%%edron

nventi o {o on
sk949, 45(20),16514). thrBaéleels Ofil)tcah dediopwdriesiinte, précursardfergransition

t gaf F%@Eé(d Cl%g% @bl#ﬁg?ﬂgqgé‘éﬁ%b@s'u %% ;S)Bﬁ'éé k@%ﬁk{nﬂeglﬁhl of ofher such

exa
wequp mare@btl@qst knomalke one skilled in the art For example, treatment wuth POCIs,

PCls, PCls, PBr3; or POBr3 can afford the corresponding halopyrimidines, where Y is
bromide or chloride. Preferably, pyrimidines (VII) are treated with a triflating agent
such as trifluoromethane-sulfonic anhydride or N-phenyl-bis(trifluoromethane-
sulfonimide) in DCE, CH,Cl,, THF, or the like, in the presence of a base such as
pyridine, EtaN, DIEA, or KOtBuU, to provide triflates of formula (Vi) where Y is OTf.
Coupling of halides or triflates (VIll) with aryl boronic acids (IX), or their boronic ester
analogs, in the presence of a catalyst such as Pd(PPhs),, PdClx(PPhg)s, PdCl(Po-
tols)2, PdClx(dppe) or PAClx(dppf), in a solvent such as THF, 1,4-dioxane, DMA, DMF,
DME, toluene, toluene/ethanol, or toluene/H,O mixtures, in the presence of a base
such as Na;COs, K,CO3, Cs:COs, KaPO,, KF, CsF, or KOAg, affords pyrimidines (X).

Preferred catalysts are Pd(PPhg)s and PdCly(dppf), with or without additives such as
20
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nodi fications and adaptations to various conditions
and usages. Publications described herein are

wo p@anposat ed by reference in their entirety. RHBUS2006/029437

chem cal synbols are used, it is understood that they
are read fromleft to right, and that 10 otherw se

e : ontat . Ho T _
i o eael B SUNGE, el tERallthehaNue PEERREPY, Havip oot
pRscled€adn 1vf-dinxane; he skill of the art and/or that are
d [ ' : . t Jow. T
bt ai 1 The O REEA BRS AR Er P ARG bl v B8 Yendldly
neficepted|rethegs, loe mayblecytleetwiservanvertad iptothef kdrtiuteadel More

= . . ; S th
o BT ST et HER IS o QS Rl Rl e BT o i suon
axthiriByergacsjicrasiher HIE), inaensadvent euckl as CB.CM) dkD@TE, (EHOBB 8r MeOH to

g&%gﬁ%ﬂg@é:ﬁ%ﬁ%é{rg@?%e 78 e % 3 Z)%ﬁ%/l stoutp,hgaslg group may

i've oups 1n
(reeiemaveg accerding Jo Btangamio@etheds, imakuing Mrdesgmenai®@y B;thaprbsence

T . cti ps. k0 .

& SipaBEhedtalt 3uth g ROIC in o SRER L 5 FQHG: thikyg reaction

™t beblomethailaeioupsterimPQie renoved at a conveni ent

subseqssh [ from.the art .

Al ternati é%lﬁo?%ﬁ&ﬁ#ﬁ%‘g %@ %L%@S%fw ﬁ@g@ﬁﬁg@ericlqn\(%d Into

pdsiiieonalferabadiments gk Feimula @3 wvheirsAlisst NRUesihg cenventional synthetic
j r ' Rro t he

FHEhBE Sudf X Rabetil AR o AR T e heatment of

cRineeE)Nilhsa switablet aldelSide in thernpesamds of preducts s6ch a8 NaBH,,

| it hi r > " on.
AR5 AR ORER 8 e T e rRGRRR o cbialsl Mg SplyPsuen as
piteGln B GEe fTHI Ei@ifperMeQHaffofdsidntpgoends bivEsrmuleagtdwhere A is

BRIl by 0 b L bR 58 g acom,

andP-(Ar)«) trifagrobesctisrasish oe HChynay bemebized. oAltereatoelyp tompounds (X)

RIS AEFE YOI R S b e
dremigie] odidecogaylate ar heyledein aisnlvertosyeb as d¥VIRRVADTIEF, or EtOH,

SR AT S0P, BREIIE 0 GO 0D

dredica gompeunds didaemutay(beheaus &ds tbIR' pr epar e conpounds

0 s MHERIGhg Bonbinbs 1nBE Sl Ao FpBH i Relfediates
Wiaive heers remeevedyio simpifpibe atreciutay depietianscinutene Baliibe inothe art will
ﬁ%@@%?ﬁ?ﬁ%%ﬁ%?@ bRV QLA cgﬂ%ounds of Formula ()

containing the R® substituents.
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N, N- Di et hyl acet ami de DVA Di net hyl sul f oxi de DMSO
tert-Butyl carbanoyl Boc High-pressure liquid

w@ boosretosyyr aphy HPLC Thin | ayer chromat ogr aphyPdi/0S2006/029437
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N, N-Di i sopropyl et hyl am ne DIEA 1, 2-Di chl oroet hane DCE
Et hyl ene glycol dinmethyl ether DVME Acetyl Ac

Di i sobutyl al um num hydri de $IhBMe-H Et hyl acetate Et OAc
Trifluoroacetic acid TFA Methanesul fonyl chi gr(bggu{\/l
19 WHCX@AbH)019083 PCT/ US200%AI080437 Schenme 1 0 /‘L
CYC ( ALK) C- (ALK)q vation m OEt HN-1-, NH2 NNZN
eGn) N Acti |(R3)r@pidlec@bh (VI ) (V) rqduptive S
CYC- (A - (A | N APngiaH) 2 \( \ A

r
mA mAr (R3)r

IN ( m I (RIITG ) n (RBFIA
)n (Vi) 8X) (1) ReferringjtohScheme 1, conpSurs of
Formul'a™ () may be preprare® fixam 5 bet a- ket oest erRd (XI)

formof A \Were
A contains an amne group, the am ne iety may be
suitably protected as an al kyl Jor benzyl 1 ne,
am de, carbamate, or other suit'abl e group. r@f{@[(y\%
protecting groups for amQY&s(Al-Kgl ude the t-butyl ]
carbamat e (Boc) or benzyl groue\ﬁg\ et a- ket oesters N
are available according to nethods known to one
skilled in the art. Conpounds qula 10 (V) d Ar
reacted with am di nes (VI), p& red, for exanple, ) —fn
t he presence of KOt Bu or i HO

(X11) (XIv)

Referring to Scheme 2, compounds of formula (X’), where PG is a ketone

(V), where"' G nay be A or a prot{ct

protecting group, may be prepared according to the methods described in Scheme 1.
Compounds (X’) may subsequently be converted into additional embodiments of
Formula (1), exemplified by compounds (XI1), (XIlI), and (XIV). Reductive amination of
ketones (XI) may be accomplished as described in Scheme 1. Alternatively, ketones
(XI) may be reduced using conventional methods such as NaBH, in EtOH or DIBAL-H
in THF to the corresponding secondary alcohols (XIV), or reduced completely via
hydrogenation, Wolff-Kishner reduction, or other protocols to form carbocycles (XIIl).

Scheme 3
1) ArC(O)CI CYC-(ALK)q CYC-(ALK)q
(XVI) A RS NN

S > N N
Ry & —_— |
HN

NH» I
o (XVII) ()

Compounds of Formula (i) may be accessed according to Scheme 3. Alkynes
(XV) where R is a suitable protected alcohol or amine are first coupled with a suitable
acid chloride (XVI), in the presence of a palladium catalyst such as Pd(PPhs).Cl, a
base such as EtgN, an additive such as Cul, in a solvent such as THF to form
intermediate alkynyl ketones. Said ketones are reacted in situ with amidines (VI),
under conditions as described in Scheme 1, to form pyrimidines (XVII). Alcohol and
amino protecting groups may then be removed under standard conditions. The

(XV)

resulting free amines are themselves compounds of Formula (1l), but may be further
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a tertiary am ne base such as Et3N, in a solvent such
as tBuOH, at tenperatures ranging fromroom

WO eopor@sure to the reflux tenperature of the BOI/USIW6/029437

10

15

20

to form hydroxy pyrimdines (VIl), (See also: US.
Patent Appl. 60/326,662; Tetrahedron 1989, 45(20),
6FDEFSSERP adﬁiltjomeégn(OWIment%@f Resmuler{llpvie seductivoamination as
Ph&LHbe? In S?Jh%f‘neté aWHeFé Dfted A1dIREAS T?&?@Hyﬁg alc&hol may be

Cross-cou ng reac tirons, such as

Negyiveried tcr NEFRHR® byu b formatipn phiy sw@@éﬁ leavisg krasiar(an elkyrhalide,

53l DR B ETR SEET A BE Shcavn

hmogpmammiMaquM@tmentswmbakqﬁmrd azige. &bm@et reduc‘uon of the

Péﬁéfg%h%dgﬁ’éftaﬂbHEE\%n&Y&HQ F&a eB ARtk Wit f’her gmbodiment,
s tri Pl UOF OBt hane- Su

attiayfthei ad@w mNy bl exigizedits {her ¢oriegpongling aidarefdzwsmg, for example,

s

pf?éés‘é&l'g@]n%@nob@a%gg gﬁﬁ%&m@ﬁ"é cﬂﬂor{sE?%%hlégie%{hgt Nfenyde

karBerted to PGV Rfasing retattivs ammaft@nmthoqs\as Jesatieectinyscheme 1.

is Orf. Coupling of halldeglﬁg éﬁlflates (VM) with

aryl boronic acids (IX) ¢hel'? *bor oni c ester

anal ogs, ip the ence of CEC-€AItA] yst such asCYC-(ALK),

Pd( PPh3] 4, PdCfQ(CPéﬁr q2| PdCl 2( Po_lt ol 3) 2i PdC12(d N

or Re& Opkn) . 1N @y qunt suc ag THF, 1, 4-dioxane, |

DI\/ADI\/FZDI\vE—t—eJ—ueHe»toI anol, oL . Ny p

t ol uend}dHZO mxture@/l in the% s nce of a base QH

as Na2@®B, K203, Cs2C08, K3P KF, CsF, or KOAgy

af fords gxymiym di nes (X) Pref ef rgkycat al ysts are (1

Pd(PPh3?4 and PdCl 2( @Mg with or without additives

such aAlterpgtivigly, soHPP g8 Fopusia ($pnapPe prrpared Heprdinghie

catiyd uC ABHANBEsteRy @(f\ﬁ?l rrﬁé‘y 58 B&hde‘n@é‘@ witﬂ ‘éHl’cﬂﬁ’es (V1) as described
PdC12(dp pfé catalytic g& K3PO4
1‘“@‘@‘ieﬂb@a1n form é’V@“@'r@éﬁ nd ha Pﬁf‘@@@@ﬂeﬁ grcgwcm@/ bg transformed

NRAYo HRinkS WMERIN LS HPredBERNAb ke alé‘é’r?cﬁ RerRckithBE: hﬂ%&idlﬂﬁg to the
may be ot herw se converted into For mul a

50@&;5@[3\“(#'6%?“39“3’% gre epriering ﬂée@qw%ﬂwan@%mﬁﬁtﬂy Ehe —N(Ra)Rb
NBbshRiche Wiﬁé’ct%ﬁﬁb A8 afohel ﬁ*&l&av%é_@%dg dueArQaCBEyiSte, bromide,
acid or in a solvent such di oxane,

I )
EPICERorsie, wacbiqswécmawtb PcbLitabig SINES PorreaasiniuFer 1y 7 . the ester may

VHEeEShVEre Qs ah Bfide thRﬂuéWpeﬁﬁ&éJébup‘ﬁﬁg ﬁwe@fd@l&ér’aﬁﬂiﬁﬁe aPfide reduced
renmoved according to standard i ncl udi n

hipdhe §eresnopdingMine Belessse aomabgatlwrp%aﬂw me togne skilled
SinGhe a8 nfd/ e uéé@it@uﬁ?éll\ﬁt%tca%wmﬁ!% EtOH, or through
reaction "10 wth 1-chl oroethylchlorofornmate in DCE.
Conmpounds of fornula (X) where Gis >NH may be further
converted into additional enbodi ments of Formula (1)
wherein A is >NRl using conventional synthetic

nmet hods such as reductive am nation or al kylation

protocols. Thus, treatnent of amines (X) with a

sui tabl e al dehyde in the presence of a reductant such

as NaBH4,

23



10

15

20

15 NaBH3CN, NaBH(QAc)3i or H2(g), in the presence of a
catal yst, in a solvent such as CH2Cl 2, DCE, THF,

WER@AO1983 MeOH af f or ds conpounds of Forrmul a (1 PCTI82006/629437

is >NRL. One skilled in the art will recognize that
the addition of an acid such as AcOH, Ti(GiPr)4,
trifluoroacetic acid, or che 5be required.

Al ternatively, conpounds ( ere Gis >NH may be

treated with an al kyl ati ng nt, such as an yI
chl ori de, z@bromde I odi rresylate or tosyl in

a sol vent slich asETE™® DvA, F, o anaNi n @he
presence 6{% bm A@@i

Cs2COB wi | N'pi oduce conpOLﬁ of Fqxoy! a (I)( r eAA
is >NR1.O¢<1 the fol l owi ng SohEnes, the R3 subdttthients
of Formula‘*(1l) and inter ates have bee@ﬂ%‘mved to
simplify tke)structural depi c(xixgns but one ski g

the art w II 25 recogni ze that 't he procedures shown
provi de access to conmpounds of Forrmula (1) containing
the R3 substituentsg Q.A\p\g) 2007/ 019083

PCT/ USZ@E(A0R[437 Sc errejg CYC (ALK) g CYCHyBLHKLK),

CYC (ALK)g g IN N N N deprotection N-N reductlve)\( \
Ar aminati 6N NMi&Ar m \m n nDgRictECtN PG (X)N

(X1) " Rd (%)) CYC- (AL & (ALKyg NN"N N ;
(M A )n HO (XII1) )v’) Referring to Sch(
conpounds of fornul ab , where PGis a ketor&V
protecting group, may b ﬁﬁ gared according to the

met hods described in Schéfig 5 Conpounds (X ) r%y

s UbSG@tﬁﬁBdlMdQ%f FOMYRA (ugfdméféw.s@dﬂq tdn@ﬂﬁ'an@ W%QQ la8%Bfifed in

of Fornul a exenp ounds

(Farmpla, (Damay g)mpwpar%am@o@ tcaé@hﬂﬁ@e ?n K@tones <X>)<) are commercially

available or may be prepared using methods known to one skilled in the art. The

nitrogen protecting group may be an acyl group or carbamoyl group (such as a Boc
group). Preferably, the nitrogen protecting group is acetyl. Conversion to enamines
of formula (XXI) is performed by reaction with a secondary amine under standard
water removal conditions. Preferably, the reaction is done with piperidine as the
secondary amine, and using a Dean Stark trap, with a catalyst such as p-
toluenesulfonic acid, in a solvent such as toluene. Elevated temperatures are
preferred. Enamines are transformed into 1,3-diketones (XXIl) by reaction with acyl
chlorides (XVI), in the presence of a suitable base such as EtzN, in a solvent such as
CH.Cl,. See also: Breitenbucher, et al. PCT Intl. Appl. W002/014314.
Condensation with amidines of formula (V1) to form pyrimidines (XXI11) may be
accomplished as described in Scheme 1. Preferably, condensations are
accomplished in the presence of Et;N, in a solvent such as t-amyl alcohol, at
temperatures between room temperature and reflux temperature of the solvent.
Deprotection of the nitrogen protecting group may be effected using conditions known
to one skilled in the art. Preferably, where the protecting group is acetyl, deprotection
is done in the presence of 10% aqueous HCI at reflux temperature. One skilled in the
art will recognize that compounds of Formula () prepared in Scheme 5 may be
subsequently converted to other embodiments where A is >NR' as described in
Scheme 1.
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ketones (XI) may be acconplished as described in
Schene 1. Alternatively, ketones (Xl) may be reduced

waigingieenvent i onal net hods such as NaBH4 i n BPCHUS2006/029437

DIBAL-H in THE to the correspondi ng secondary
al cohols (XIV), or reduced conpletely via 10

or ot ocg b s of Eoiraaig 3B | oM Versct1o3hEbpgesponding
Asadg GpiGh N TdsAriGvn t@%s@/&lkmyq in i\ Hﬂrbiamplthm)h?e\;. I§f
e bt go M itler¢oey® Al Y 2t Eulsid ha
a&ofb@ndswr@p asoM@0HaoprdideAhk yoeespodivig sahdoresR i s a
o 2 AL SRRkl MO oLl Bl BBUE A bo
prbésined as smgla e}mahﬂlczmiersndlastemoms S cdyigisorRelis Phhed) iaCkiic
pgass SLRPER Seelin Ry HeblelRaiEch BaSHbgly inere
I«eglo_rs;emenSar dmktetemwncamet;rm’et eﬂbtanmedoz isotnens tay be separated
\ ions as
R et e BES BB ek Rpo Py SR bsHTzaly where
aateroicil 0) ecd horgrageoiip@otray ) tiveareb@f eaamloattrsiadedbtained, single
SEREE st Rt e GEfENe] s9Rraof redicinointo one
fakilleti & the22t. \War2a05tyQ5808 SefraiiddSASMOHO 2R ITClude chiral
oG Rehfo Bt RlenGn BERiRT R SeRomRnE L fuhatdn, or
\Weeivatizatibm o dibsteteoimdris ddidbets dblleded bisdpaktonol my be
converted to -N(Ra)Rb by: 1) formation of a suitable

| eaving group (an al kyl halide, nesylate, or
t osyl &fite)presend irﬁ’/)anmbmlpblad&rmithm Vib tsbbddl\ﬂﬁrﬁ’ar)@b of the compounds of

AR ARt vintaentih R bitttho e Butfited CetvaeS e
td@mpoaldsjmagamupadnydzenvéimIaiedm n;getnt@Mt;thEe@mp@@daThus, in
i s o By S o e AL i e e FepIa R Ag shan

femcompasyihe trealbess ol\/thetualmop@mlsomemmbecﬁwm a compound of
and t resul ting al de

FRO B (8 S BE A i Lot T Formula ) o
i}t inade ater désnidtiaddn tothSqladen. Eonﬂz@nt&hbﬁbfﬁcéﬁ@e&fcr the
%Xﬁc&bﬂ‘@d 8 %ar(atlor}f %ﬂsucli\aqg'e( LKrng deqval’:ftves are orlescpteﬂor example,
in “Design of Prodrugs”, ed. H. Bundgaard, Elsevier, 1985. In addition to salts, the
invention provides the esters, amides, and other protected or derivatized forms of the
described compounds.

For therapeutic use, salts of the compounds of the present invention are those
that are pharmaceutically acceptable. However, salts of acids and bases that are non-
pharmaceutically acceptable may also find use, for example, in the preparation or
purification of a pharmaceutically acceptable compound. All salts, whether
pharmaceutically acceptable or not are included within the ambit of the present
invention.

Pharmaceutically acceptable salts, esters, and amides of compounds
according to the present invention refer to those salt, ester, and amide forms of the
compounds of the present invention which would be apparent to the pharmaceutical
chemist, i.e., those that are non-toxic and that would favorably affect the
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Ra\N () EEO\ Ar R\ Ar Rb VI bN )n (XVIIl) C (Xl X)
(') Aternatively, conmpounds of Fornmula (I1) may be

wre@par®e according to Schene 4. Acryl at e estPCBHUS2006/029437

(XVI1'1) may be condensed with amidines (VI) as

SR B erd PR gt Ba b8 iy, The
whepeunts-halingyfavadble ttharmaookinkiic plopetiies woalldeeagipaesrt to the
o REEL R 26, VBRI R PR g s sur
phidiRegcBRineticipropetise id provide B)iffiaient paiatabifityl Asscaptvoldistridstion,
O RN B BB et e g e o
irepareamt in thoselectior? ard best estaer mayialsheaseaot\ceystatikation, afeld,
R AL L L AL

honol &yamplzs ap acide that asaykieovgedtiotheneesdratidrect phammébdeitically
ShisrTe S5 BEh o R0 o SR SEHER KD B Ry ovetc
Rbhinhy 4£id3, Gdiphd 42id, raldinic @ciy, astodhil acid( Xsparilc &) bentendlulfonic
R e ME AR o T T
GhInpRorsuifoni€ adid,Nj)-(4S)-dambhbin 10-60XKriid acid,| apri€adipocapasic acid,
SR i o i, M, AR edi izt
Sobesysuburidadio,reisar(eXX p-disufosio aokelr ethahégulfonic acid, 2-hydroxy-
ethanesulfonic acid, formic acid, fumaric acid, galactaric acid, gentisic acid,
glucoheptonic acid, D-gluconic acid, D-glucuronic acid, L-glutamic acid, a~oxo-glutaric
acid, glycolic acid, hippuric acid, hydrobromic acid, hydrochlaric acid, hydroiodic acid,
(+)-L-lactic acid, (x)-DL-lactic acid, lactobionic acid, lauric acid, maleic acid, (-)-L-malic
acid, malonic acid, (x)-DL-mandelic acid, methanesulfonic acid, naphthalene-2-
sulfonic acid, naphthalene-1,5-disulfonic acid, 1-hydroxy-2-naphthoic acid, nicotinic
acid, nitric acid, oleic acid, orotic acid, oxalic acid, palmitic acid, pamoic acid,
perchloric acid, phosphoric acid, L-pyroglutamic acid, saccharic acid, salicylic acid, 4-
amino-salicylic acid, sebacic acid, stearic acid, succinic acid, sulfuric acid, tannic acid,
(+)-L-tartaric acid, thiocyanic acid, p-toluenesutfonic acid, undecylenic acid, and
valeric acid.

Compounds of the present invention containing acidic protons may be
converted into their therapeutically active non-toxic metal or amine addition salt forms
by treatment with appropriate organic and inorganic bases. Appropriate base salt
forms comprise, for example, the ammonium salts; the alkali and earth alkaline metal
salts (e.g. lithium, sodium, potassium, magnesium, calcium salts, which may be
prepared by treatment with, for example, magnesium hydroxide, calcium hydroxide,
potassium hydroxide, zinc hydroxide, or sodium hydroxide); and amine salts made
with organic bases (e.g. primary, secondary and tertiary aliphatic and aromatic amines
such as L-arginine, benethamine, benzathine, choline, deanol, diethanolamine,
diethylamine, dimethylamine, dipropylamine, diisopropylamine, 2-(diethylamino)-
ethanol, ethanolamine, ethylamine, ethylenediamine, isopropylamine, N-methy}-
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5 available or may be prepared using nmethods known to
one skilled in the art. The nitrogen protecting group

worey7be0dh acyl group or carbamoyl group (suchPEBUS20BE629437

group). Preferably, the nitrogen prot ecting group |s

acetyl. Conversion to enanm nes  of formil an‘é

rﬂiwamlﬂ%dwssabﬁ@wﬁ i1 5nimigazalea L deingn Marpholing %prxyethyl)
SheipHalitt, mea mlhgrﬂ?yéldl@ﬁ@e?dzﬁésprﬂ@ﬁﬁr’i@@y?sfoh(ﬁﬁ@1

reaction i s done Wlthppel‘l i ne as 10 secondary
didrxyetamlr Py iginea Prsiding, QURURIding, GUINRIiRg, ispasRoling secondary

%l%@%ﬂ@tharﬁ&éﬁf?@eﬁlmeﬁﬁvﬁrﬁlné%ﬁthyﬂaﬁm@b Wﬂn\éﬁﬂf—D%&nﬁ% 2-
toluene. Elevated tenperatures are preferred

ERBIRPRyaiosyoetank Grprepanadial anddramibeminey ©s%a.g. SyM. Berge,

r &3t P ddutiea aitsc Pﬁérﬁ?%c( X7y, 66:A- 1t9h8n@%§§55& of
of a suitable base such Et3N, in a solvent such

crpatmacedisal %a@oPrcmeétrowe,n%@leﬁ@n ard Ugg; STRItTP i Wermuth C.G.,
ARR. . WHERRE QR MHC AS Z(ReH] 2062 itfiéh avet.ﬁbcﬁmrﬁte@%raﬁ by
formula (VI) to formpyrimdines (XX

detespfis shed as described in Schene 1 Pr eferably
condens@daBsutRhRy ac%%ﬁfém%l és?@@%ntl rénﬁ(lﬂ% 695 @I'?(?sréctﬁat%fre within a

Et 3N, in a solvent such as t-amyl al cohol

tTeppRIEkIa heps ik atin phatrnaqo@qrf@"msﬁe@va@ad Sofaig for contact with
LRERES R W Baidntd RENGRILKENM toxmﬁg ﬁfr@%t%ﬁt bloaﬂlepélc Fé%%onse

nifrogen protecting group fect ed USin
ceerIpseriaiye I@h@mﬁa@@'t'Q@Y@ﬁ@eﬁﬁblﬁ lpEtdgsf tigeingention include those

R84 ’F’r@hﬂ’amﬁ%ﬁ éepﬁrh@ry@ﬂ %&lﬁﬁ%‘nﬂﬂe@é%cbﬁdéﬁg%‘ @l galkyl) amines.

de protectlon presence oa ueo
rﬁgcoaﬂarwmlm%wn@lé%ér grtbtrrr@mt@n@ aerztchwlclqn hﬁwéoargmatlc ring

%b.lenéses&%ima& at iaa&t SRITRESSat8h a%‘ardaﬁbﬁalg'aewpéﬁpﬁéﬁdiz

in Schene nay subsequent |y converted to ot
eﬁﬁ?ﬁ&nﬁﬂﬁ@ OWIQQ]Ge B&efeéreﬂ [Ridessargslsryedbsemiammedapmeatkyl

éﬂ» %WGISOQH%)Q%C{D%WQ,QQ/ 029437 Conpounds of

ae (1) may be converted to their
corr es@@ﬂi%%@’alﬂh@@@%@c%@ﬁéﬁﬁahﬂﬂ@ﬁﬁ“‘: of thegyention include C.

SJéIklyi @‘deyel)oéﬁlﬁ él'iényl %%stﬁ%t@%h@myl %Hd}%%n?lb ATRIBEEAS.

I fl'uor dacetic acid,
rknefermd estars ing L@@.r@pthﬂ egter%oné?ﬁrmgtﬁa lexaspleE ofSkitable esters

ArAVAESudNR1&GE Wh@@&ﬁ@bﬂﬁor%‘%a?béx?f ﬂﬁgtléeﬁ@@%ﬁ@éd with

prepared accorai he schenes crib bove may

b@meamxabwul%ecgr%ﬁ@yl@ d.8drmedvieszylexvaeareembner s, or
r 2 ahRhHASYEIBony? CIASCHERID-C tetf@h e 26X SPbb V&l,es of

enant I'oner s, astereoners or r;%|0|so ere

rté’@@'é){dé‘émé&ﬂ %—ytsw -GRAONKr BERBIYCADRBYIr *éeg\zayl@emwﬁwnyl
'piﬁn%bénégwy ésrb%ﬁﬁaﬁ %E/ﬁéillméﬁub%ai?cf&hg/? Bld élﬂﬂhldﬂ%ﬂm%séyﬁcarbonyl

such graphy or crystal ati on.

8 riibroTpe R XyRbaTh HE YA b, tianmlowrsarmrws of
S B Sy B ARG B8 roch DR BAAARRY Ry TR 0B

ed usi'ng conve separation met ho
tébb@irzyloxyphenyloxycarbonyl 4 methylthlophenyloxycarbonyl or

tetrahydropyran-2-yloxycarbonyl.

The compounds of the present invention are serotonin receptor modulators,
and as such, the compounds are useful in the treatment of serotonin-mediated
disease states. Particularly, the compounds may be used in methods for treating or
preventing CNS disorders, such as sleep disorders, depression/anxiety, generalized
anxiety disorder, schizophrenia, bipolar disorders, cognitive disorders, mild cognitive
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skilled in the art. Particularly useful separation
nmet hods may i nclude chiral chromatography,

WO e@rpstoss | i zati on, resol ution, diastereoneri CPGHUB2006/029437

formation, or derivatization into di astereoneric
adduct s foI | owed by sep tio 15 The esent ,
PRI Ie TG BoGaoE A RIEaN s ClSpE° S ISR Alsprdepgs Phobic

GIQWGWGES&%V&&@UISM\%&@@ moBd ARBETeRS, postJmatlc stress and
prodrugs wl unctional derivatives

%ﬁbﬁtﬁ%g clafnst diggrders SRIArRINE.J SPHNG HIE0K q@' Y PE%S' ynegrual

BRuic@en) ﬁ\@l@b@lﬁ:"ﬂ?&bﬁb‘énc@ uermanial inithtfarvet Aedriskds associated with
treatment of the present invention, the term

MgaAPaHSS: alpphy ﬂb%&?aﬂf”%ﬂ@ﬁc%%%ﬁ%’% clsqEiars (05 Uingdreg addiction
&l'?@ahééﬁél %élcﬁ’érﬁ %G%as irffiaferdtoR dcatrally ﬁle@@f@m%@rt@rﬁsnon

For nul Lﬁ or wth a conpound that cony
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dition to salts, i nventi on provid
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E%H&Jﬁéfs i 'ﬂ% pr@@éﬁﬁrﬂ@ﬁﬁo&ﬁﬁ?%%éd irmPEthbbs fRRutihgor preventing
use, salts of the compounds of present inventlon

arangefsulay H&Prdﬁfsemﬁlhﬁl'ﬂﬁ&aé{?t)m@aPﬂﬁiﬁ ngsEtisdighetic retinopathy,
V%?H@V@demas ahb %\lg@Jcre|§Fe'dq1'5ta®"ilé}L dRgessalidiat are non-

armaceuti cal accept abl e rm¥ also find use, for
examolTée CPRPP Srﬁféfnﬁapr@@i%@inn ig apsf-HTy Bedulsiprs ang many are

BORF, R ES it Ay s%c%tﬁﬂl&uﬁgﬁﬁmfulm Mefdbé for treating or
whet'her _s\_hhar maceutical ly acceﬁ\éhabl e or not are

PFRYEOSS W madiateddispdsie staest MENgse desamMPuUAde RPFSSSS

%’?l?srtém%?@—tl-lﬁ%l ld@oﬁﬁ?%hﬁ@'tﬁeﬁﬁb& Be paficBlafy usétd iR MaIRsds for
ounds ~according t present inventian refer

tr@amgo%reor@wﬁmg é'@@r@ﬁsm%(ﬁax'a% %J@en/w%d'éwrw@es,3@3“89, migraine,

Hm%%ﬁm?éncteh@aa%&%sn&y,lamwawwwél@ksovwé d be
apparent to pharmaceuti cal chem st, i

t hat Maé\y@éﬂletqgmn,ouaﬁ%ot e PreRent tﬂwwar%ﬁ;}*%fm%t'atpf?@nd
Aanerg 89y, %%%%.S%CTAMO%%WEMQQ@ JERAP I methoas for

properties sai d ounds of present i nvent i on.

T8t orawwmna@ m&vmﬁ@aieg\ﬁﬁeéﬁe%a%aqw@@ﬁ1 WEiqre the
EBﬂB@uﬁds%s@@éé‘ QJbQ\%nﬁ@@H?Péntb@oﬂnﬁ%ctlﬂ@aﬂﬂ?Wbé@dmcularly

chem st , hose whi ch are non-toxic and whic
pé@fgb@gn@b@ciﬁ fObH@@tm&Smfﬁ@Wﬁg HeRypesien/arxiety, Qﬁr@ﬁ"a%d anxiety

%léfofde?' &ntzoeﬁﬂeﬁiaap.bbﬂat M.eo@i%ﬁso rpawr@nc d@bﬁie?sl *éldééééﬂ/e @mpulsive

met abol 1 sm and excr et on. her” factors,
pisqeder.capod dispraers: QOStvtfﬁ%Tlﬁt'ﬁrSEeﬁff §Iéordﬁfﬁpéheﬁaﬁtstqrha'iqeé sexual

%?éf@Ftét|09Ingcgﬁlfugrﬁéé’ﬁsoeéterd%mb%éa%@ , otiRg Qliseders, migraine,
add|c’uve disorders, and penpheral vascular disorders.

The compounds of the present invention are 5-HTg modulators and many are
5-HTe antagonists. As such, the compounds are useful in methods for treating or
preventing 5-HTs-mediated disease states. Where the compounds possess
substantial 5-HTg antagonist activity, they may be particularly useful in methods for
treating or preventing schizophrenia, cognitive disorders, mild cognitive impairment,

Alzheimer’s disease, and Parkinson’s disease.
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acceptable salts include the follow ng: acetic acid,

" 2,2-dichioroacetic acid, acylated 10 am no acids,

adi pi csf18 intbth@lsaif MiegtifF &t pr@S@rﬂranOOnmlsel 1hd.ste;s pbadrhinistering to
aci d, benzenesul foni c

R RTRIP 0 & SRStV SpREL Of(aﬂeaés?%%%‘%w“d of the
asresent wa@AtieH. sul f oni ¢ aci d, (+) (1 S)-canphor- 1

O0-sul fonic acid ric aci ro C.Aac

nerd Titaasat yenion ep Erpcimeles € gt & reafigh oY réVenting
Cé’é?bt@ﬁiﬂ&ﬁékﬁét'ébfd@éh% @Etdhdltlodﬁiﬁmcald:cﬁblﬂ)lﬁaﬂanha@pyl comprising

et hane- 1, 2-di sul fonic acid, ethane

SRR 25 e HenrGRGAP O 6 RIGSH b e BlarEn gomplngen with one

a1 loredlupsHcAYd Sgatis. dSuigdY héiir6adtios dgentg hmml@e BBl serotonin
coni ¢ acid, . D-glucuronic. ac

glgehgtakg-lr%yggtogq HSiHsle antéeg%lhoﬁqsy egrep@egbnr}p reH&gB% llqrﬁébltors (NRls),

agddativ ﬁfdheémme%xmasa mrfwbwa\mgé)l an@@icyclichitoeireskants
aci d, | actic acid | actjc a

"Gctshi Aot oo dha Bl epeT By aiion dauies composttons

(comprisiRf diGeashohé coMpbRIY 6F the Fl%seﬁt)mﬂrmﬁ"ﬂ@ﬂ@ bhé ootk
nmet hanesul foni ¢ aci d, napht hal ene-2 20 sul foni c aci d,

nBQPRAINe A8ENL 5_di sul foni c acid, 1

- hydr oxy- 2- napht hoic acid, nicotinic acid, nitric
acid, oleic acid, orotcamd oxal i ¢ acgi Imtic .
acid, HamBPendsqldhe PisspRiinysnfien gty be aa%glai%&qa Ip Phg{rgpceutical

Lcd%{;ﬁd&ldﬁt:, %ﬂr@atagfandntsmﬁw A aae:dnamalalsgwﬂhmmws mediated
4- am no-sal |ccye§| c acid, sebacic acid, stearic

s terserotarin gecepiars JhHg; tg%frwent{%{ﬁﬁyyr%&pr@rmaceutlcal c%hwposmons

( dormdinihgfat RiakCorfCédinpdunti@f wRPresat irflention and a pharmaceutically
p-t ol uenesul fonji c acid, undeCéIen jc acid,

va¢C@Pt8@'eafafHef da%BQf?ﬁ!&?”d? e BVerHiondpaY § foj U%HP?'B%J at least one
C@ﬂﬂbﬁih@rarp@uﬁ@agérﬁ (1oF Bxamisle, r@&om@namﬁhma@bn drtoenidheition of
t her apeuti cal | active non-toxic net

dliietent fasmpiatdcbacive aggnis fr SN2 w@w%&ﬂw&nm@hod )-

or gani ‘Fh@BFésbﬁﬂh\%?ﬂbﬁ at%@&@éiureéﬁﬁétﬁ@cﬂs éﬂl,%n’@a@rﬁpr@@rmg or
forms conprise, for exa nonj um sal t

| e
LRI o B TR SR (RTTHOB P50 T BRI Megegical comiositions can

I bé Bfébﬁ?eoﬁ%gléﬁnvﬁﬁﬁ@féﬁ% EFnabB@REré¢Piertabaid bofparidig
whi ch may red by treatnent wth, for_ exa Ie

n@gh@ngwmmh  skilleddn the it Qf SRR dosgee tmg
h%ﬁﬂc‘i}?ﬁhé’@tha’lih@%ol’ﬁb@ﬁ% Sfathe MveRisH ¢HM B slreinistedd bROR,

am ne salts made w th organi c base

s BYIGRERyreqiR toRiFa; %fr%waf? &b iOF b&ﬁ%ﬁ%‘l@ﬁa?ﬁ’&ﬁéﬁ%ﬁ%&‘ay also be
S HEdigrii thoeIoW F@eaéé&ii@ﬁ@ééﬂv@ %grb@@ﬁtat'ﬂﬁer]ﬁepaﬁbﬁﬂn Mgy be in the
deanol di"et hanol am ne, 35 di et h({l am n

TR A rREPS WD SAS)F T B PYTCess, ST 95 lA2RBges, powders for
?éc@héiﬁlmdnalﬁd?@brepﬁé%ﬁ@or s@brb@ﬁ@hé’dﬂ P@fer%liﬂ}ﬁo@\'goﬂﬁds may be

et hyl enedi am_ne, isopropyl am ne,

2emm@1@f@e@y mme%@@gmtom@l ae@mlsﬁ@no'p,m q19sePrsderably by
ﬁhﬁﬁ%ﬁr‘éh@n L-1ysi ne, norpholine,
( 2- \F/dr oxyet hy 2
or ora admmls ration, the compounds of the invention can be provided in the

form of tablets or capsules, or as a solution, emulsion, or suspension. Tablets for oral
use may include the active ingredient mixed with pharmaceutically acceptable
excipients such as inert diluents, disintegrating agents, binding agents, lubricating
agents, sweetening agents, flavoring agents, coloring agents and preservatives.
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nor phol i ne, nethyl am ne, piperidine, piperazine,
propyl am ne, pyrrolidine, 1-(2-

whyaroxpes hyl ) - pyrrolidine, pyridine, quinucliPCHes2006/029437

qui nol i ne, isoquinoline, secondary am nes,
triethanol am ne, trinmethylamne, triethylam ne,
N- et hyl - D-gl ucamne, 2 5
Suitaie ipelt ijjers MWSQQIUJTJ andceigmLasAnGte. sgaiym and calcium

a llulo8§d, ndd nesmm stearate,
ﬁ%ﬁgﬁ%}%b%ﬁ Caﬁté‘éﬁ sdaag gluc%sé/l m@@&l%%ll. o§djfl g T
avacinth ook 208 thephe M@@bhq%prawq'@emwwb@ﬁ% Qﬂ%@' glycerol,

&?{e‘? %Q/%& I w pogﬁhy\ Ryr%llHome \%Hmﬁ &arch-diycolatd;ds. ;

ar e
o pioecelbiese: anchgloiceias eIRutp IR STAAAISE Findng

Q&é’rﬁgg%g ﬁqblfo%tﬁér%h nd /g%lélnﬁefrh@mﬁ:rka%eagéhatf @é@erw wihigBnerally

ene ratio har nacol o
bé hegnesiemaiehratel stabn@a@@ o tdht 'éé?S'Widt the T?‘Pl@t%t Q%%C’ated with

Sl dR8hd %UE&‘?aé"%l&gQVItm rh@dr Glyc¥ryl Histehtaé td)@e|ay)ébsorption in

allergic res epr esent at’i’'ve "pharmaceuti cal &/
mecmrammnaaht@@s oomewrt@ qogtashithyan pRtgrie aeatingo&@psdies for oral

ggé |n\é fhr m%ﬂm&ipgullegﬁﬁ FRicH tleladivb lﬁi{jreciﬂléé‘f*u’(ﬂ@f3m)®'c]ldmth a solid,

econ am nes. 15 Secondarﬁ/ an nes
seml- smjle! 6r-llquid CBLUﬁe’fn"b@@ §@Ift gelatn g@wlqsdmhﬁrem the active ingredient is

NGt o \?/g? d'a?ﬁ dil dsrﬂjgh aE?egfu]Jt%?l o?%meatblf‘h@ﬂd %rdffﬁﬁ%tm&ﬂu@e of

nitrogen bet ween
adﬂwtardrthiglyh@ucasdétsbm chaop éﬁ‘té/rqféi? aﬁﬁ\/@@%‘eﬁ? s'ya%lﬁ%af

b Cl _3al kyl primary am nes, and
%F%%g% F) am nes. Representative phar maceut i cal | g
accepllipids fesoret adroinistration mag RESHAPENSIINGIREILEPNS, grpulsions or
' Rewydr.or oth
g%@é or m%@%ﬁ%&% ?z%c]‘é@e% tdg;@%uot tSURsdristitkien wRReRYér.or other

pheny Preferred esters |nclude
setayé velcles befomutuaeh Compesitions shpr@slioyd way cappre

?‘%ﬁ{’éﬁ e&ﬁ& lé@@ep?é"& eﬁéib%ﬁt% éﬁ@ﬁ 58 sQ§fer@ing BRIcAtsC@irkexMble,

aced w
sorhitoh m@titm nElyjlmysqmmm @Ig;mate gelatin, hydroxyethylcellulose,

éa ?K h&ﬁ%@%é%ﬁﬁ%ﬂlﬂ%%@é@%%ﬂ and the like); non-aqueous vehicles,

tvﬂtlcrralhyldd@fam(iq yRmpRies gwn orj@ctlonated coconut oil), propylene
@Joﬁ%?]ﬁgﬁﬁgr %a% %Fs&r@ét%gﬂbr ckathplé; Mét‘h%’&%{rww

oxy-car ni trobenzyl oxy-carb fy
Mﬁwyb@nmetechtm mm)ywettmg agents such as lecithin; and, i needed,

b I
iragoé*ngiéﬂ ng%lgﬁhigoég?ggnory t - but yl oxycar bon %I,
t- arryl'Ebeycq,na:rduodgbf thlsdnyﬂmgmm?gtqm%gqrﬁmmred y non-oral routes.
tereprW%chﬂ%Eg ‘b%rfgu‘?ﬁm% ?ﬂ"’r@?@t YdrRxtra@e PNy buppository. For

OX ["oxycar
Srarexttbral tde, Ermmmg lo%gvﬁ\oyg,ﬁmramwcujm intraperitoneal, or subcutaneous

rggigegh%grcg%wmszof%é’mgﬁﬁ&%ﬂ endrafy 5OPRAIKEE I SterifeRGueous

on are serotoni N receptor npdul ators,
amxlht@ss sustspensiens; dufieiedds a8EPIRPERiR PH and i§etonicEy Okt
e [ fol
grﬁtg‘%pg gh%g%qé &Legltljlts e 5(%1%%@‘/@@9%5 grﬁﬁ{dEeng?@I)ﬁs dblution and
3§otpme\sed|Um1glkmdS Gusb farersyill Ha eresestest is it HP%M@rsé‘Ch as

derﬁplﬁéss Bp&é%)ébl%tn%ect%%r@v%eb,zlﬁqnultl dose forms such as vials from which
the appropriate dose may be withdrawn, or in a solid form or pre-concentrate that can
be used to prepare an injectable formulation. Another mode of administration of the
compounds of the invention may utilize a patch formulation to affect transdermal
delivery. The compounds of this invention may aiso be administered by inhalation, via
30
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anxi ety di sorder, schizophrenia, bipolar disorders,
cognitive disorders, mld cognitive 27 WO 2007/019083

WA/ 0BR8D6/ 029437 i npai rnent, Al zhei mer' s di BEHEB2006/029437

Par ki nson' s di sease, psychotic disorders, phobic
di sorders, obsessive-conpul sive disorder, nood

tﬂﬂe&@@amrs)rameﬁﬂes UBAY ABspray f@tm@sﬁomsusqh@ 6f the compound of the
stress-rel ated di sorders, mgraine, pain, eating

Bvedionand a gigbletamalexual  dysfunction, metabolic

di st umm@%fe la@csvvmmahe BT ReH Rt i@ bfédiive keses for therapeutic
associ ated w menopause, .al coh abuse dru

Aisadacrthaod BraPPUacBrrer e B ihoes (it phalectutia

StHpSHitMRr t@@ugtcbmmnaﬂmahe brskaITRSrition, wlﬁ‘éiﬁ@rfoﬁﬂnb}/
rredl at ed, h%gertensn on, ep/ wake di st ur banc

josmpiaéed ing E@W%ﬁﬂmaﬂs“i‘%t RSP Riapags level regired for any

ETB@ENSkienRY F_bsR Biea aiRtel B ﬂabl@ré rmldmevang of the condition
gr evention of hypotensi eri pheral vascul a

¢iag fraated, theapuie &l ag@m'%r@’he'ﬁ@m the wigight gf s rpam For

gRedgduic pipobéd, Yeffdthias 86RA or Sd@fé‘éil\@arﬁ@urﬁ‘)}e%}s to that amount of
irritable bowel disorders, ischem as, g{)tlcs

B AY© SABORY R BIaH R BRI, B1egi 6] SO gioge nabelct

{rReHiEIBSIESIVr P RAdiD ?ésp@ﬁge '\ﬁaast@éhé%yéit&ﬁt 8Anal,lon human that is being
addi tion, conpounds_ of pr esent i nvention

RS PY e RO o REaR IR CBFuEH PR OVACH B aencludes

Bifdii=Aibn @F &1 YRiptorh§ 61 HEid@asd BHEIHRer sémg Greiel! IFbr §rophylactlc
di abeti ¢ retinopathy retinal edema, and age-re !;C{@ﬁ)( the term

RUBERET (.8e GEAVEPIRG BIINNIBENG 1S ensehELAAGeSHIOn Kb ik

idheeiNd Qibelbe chrebiive dMSLiNaeRS tAiREt AMBYNtAF BactPadilé compound
ant agoni sts. As such, the conpounds are useful

in
RERNRSENGCEWicat @g;%ﬂ@,.ql@eoqr In 59@91@%(?% ghas intyibrts i gisybiegt the onset or

6#0@?&%%n56f%tcﬁ§3rdwwlﬁeﬂd1& WH?&%aM@ﬁ%ﬁennanan medical
substanti al 5-HT7 antagaoni st activit

be
eFior, ELIPHer ginigk i Jolaviea Abwaich gisorder @dﬁ?%@teefat least in part, by

Hea St &Qtﬁé §§r§toﬂw @Bé%t@lt Wethb&ssf d’éﬁ‘ﬂﬂﬁna’uon therapy include co-
di st ur bances, grai ne, 20 urina

AHRBRtAHem eka Sﬂﬁ@fpf%“'@nttﬂnl qontapiing atactive; %Qﬁfﬂse egsnERlly

dortemfsaneoldaimidfstrbtich SANBRUALS 0fd fdriaiaRbRERBtadministration of
i nvention are 5-HT2 nodulators and many are 5-HT2

Bya aigBatestdiive pgertg spparaiely TeBRYaEAds are” useful in

rret hogss &9t doaftécﬁmbt ihe dally G(!S&%V(Wh%tffé@ aamws?%er@a@s@t $hlle dose or
di seases an conditions. Where t oun S gosses

3% Hvideqtdoges)yvilipe inghe sanas &P gQ;iQQﬂ ling pef ﬁ@y MeE Ugkally from 1 to

B6d Hg%dr%fa!yyar%ﬁnyﬁefsuéw floriBbhedso frfypetr Rt Eﬂ;ﬁke@éed as dosage
preventi ng depression/ anxi ety, generalized

B ey gt BRIcaioEs Wi b Psedt i hainoga pOR! mako and
4l FRPKRE Bpe QDRI C.OMRIY/I Rl 7 Aighiey, 4R md@@é?pemally between

di sorders, post-traunmati c stress di sorders sl eep
911§t®9/59ﬁ8€§5'§‘64l<@a| dysfunction, hot flushes

ass0oCpadtehoW, bial H@Q:,%nah@eefro@@bbugo a5 0PIy kgTHAiTyateRER in 1 to
addi ctive disorders, and peripheral vascul ar

disepaais 05630 SPE GSNRRST 1R INveation Bauke arallysisedin the
Afrge Dt HHBUITREBHAIIRILE 5 @ R/ KRy 36tBers may be dosed at 0.05 to about 20

mg/kg daily, while still others may be dosed at 0.1 to about 10 mg/kg daily. Infusion
doses can range from about 1 to 1000 pg/kg/min of inhibitor, admixed with a
pharmaceutical carrier over a period ranging from several minutes to several days.
For topical administration compounds of the present invention may be mixed with a
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ARalnRE R LeltRY obs el RaT UL E8 ABR R of gruoto

cepiiet i ve i npairnment, 35 Al zhe| nmer's di sease, and

Par ki nson' s di sease. 28 WD 2007/019083

PCT/ US2006/ 029437 Sai d nethegwles treating and

e S0 £ Mg HR ey SR Aoy gLl et fidtued. These

| @gtplesrun rmmmaumlmoénttdme They eseonly meashiol siggestieemethod of
present

thract cmggth(g}/n%g técwen oﬁg sﬁﬂgéﬁrfﬂe a ‘?ﬁa;ﬁflr{ae Jngﬂgg{hgds of practlcmg

ser O oni‘n- e
ahe wedidn, ehichiaré obviowsoi thermi dtovielier, #Pge egtheds @remigemed to be

adm.nj stering, at .le one conpound of the present
i‘?ﬁ'%%heosﬁo%gftﬁ%%‘%ﬁ%‘n with one or nore neuroactive
agents. Sui tabI e neuroactive agents include: selective

ant - P BaalT Bo N Sr phag Pl e Phme e falusy, o

( hsd A. Issdmbent dewlpth Paakard Sedars da@ce Gahdmini Agilest ZORBAX®

I i AR b B0 L bR SR Rppgaess nm

CGFQM\K t1i 1019 % Q@é’[@ﬁltrﬁd/\ﬁg’[e&to (Dfi%smflwnmcemdl DderCﬁO rhime

e b Pt BBERU LG oo DR AR R Epivse

| RDBIEY, BRGHEU. 66130 mrhDFIo@TRERS i thlon; Detddtieat L palzoemamr nm;
(humans and ot her di at

{ REACUAR o GrfHe PeRiam T wateh 0SB A FRAGRLS B PL s

phar maggss §setra WP eblatricd®n arcAglleat mrmg 1800 IMSI> Using electrospray
conmpound of the present |nvent|on and

pRARARNHES]) da|ert5>er Postive R RpQAtNG Mqdep as,&‘q{‘iﬂir?)%y tion of
t he | nyQAtdyRR chyhatayrabier wé&ﬁérﬂﬁ@e@hsin@&ﬁércl@ﬂ&ca O8I BOIF 55,4 2.5
ther euti ¢ agent (for exanple,_  a conbi
S ENGEB0GT bABIGTAL O OF 250 Va1 HFaaid gita gel plates.
f Pféﬁdla%éfﬂmr@-i“atybi‘/@nr@mafﬁg%dk@rwaﬁ%rﬂoﬂnéd asingiBMaSEience silica gel 60
t her apy The present inveption also feat

nEtsh @maer%@n 1995 B Bfreéi%ﬁ%‘aats? WP g SR e Fgn §8E‘he”%a“”9 zone.
phar mageiH dgedtra W@@%mearm e.t%ﬁa BRAeRBRELE DRXA00 (400 MHz),

t | 1
CRERO30 a3 0PG5 PO ks The B g o
ka&%etow |§*k9§3ﬁn(§d1 ishiftasl pp dowa fald ofthe pstePedthyiglatio sefgrence

forms. |t anti ci pat ed that tfae corrpounds of the

i ﬁO'@Fﬂ'i%\h C@HP\“WS&"H@!‘@FW iy g dfegrption parenteral ,

rectal, topical, or ocular routes, or by i nhal ati on.
Preparations may al so be designed to give slow

rel of the active ingredient. The preparation may
be in the

Example 1; 2-tert-Butyl-4-(4-fluoro-phenyl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine.
Step A. 2-tert-Butyl-4-(4-fluoro-phenvl)-5,6,7.8-tetrahydro-pyrido[4,3-d] pyrimidine
hydrochloride. To a tert-BuOH (17 mL) solution of 4-oxo-piperidine-1,3-dicarboxylic
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formof tablets, capsules, sachets, vials, powders,
granul es, | ozenges, powders for reconstitution,

WO 2@paiothops epar ati ons, or suppositories. Preferbti/ys2006/029437

conpounds may be 30 admi nistered by intravenous

sion or topical adm but nore
B ET At 55 e areany! 2ot L4 ek P imelbyang et cimethyl-
propiomasTidind hwrocﬁlé}weqarm@mmnﬁl WA adduaerN (mo mn zbe) mmol).

rovided in the form of & % capsul es,
b rechsn SokiaTEman eaies sLHenG 4R sappalairand Gpgntited
TEE rédstingtelid das biksolaéd in\@—lgowérﬁm/@gﬁedrﬁnfhﬁﬁatw t'l'he aqueous
har maceuti cally acceptabl e 35 exci pi ents such

2 eF Vo PXASHREW I B rle o BPe E7BINGG BFARHIC IBYS5a MeEP dirstand

borehtrafeing givegeylisw séwuemtaewa@ git@afilgith Etg@\t@glv@g .74 g (70%) of
agent S, col ori n% agen s and reservati ves

JE0HeEPIwRInbes FUSHESelid 2P F SDserach Bass CAEH L fof L1eHeNsOs,

Bmhgdﬂ/zsr@dm@r@oaaqwnﬂ *cn‘ummar(b@mi%m .35 @liou 663,67 (m, 2H),
cium pho e, |lactose tarc sugar, gI ucose,

ﬁgf‘l’?y% g8y 27 g§§ s, n%'@nééﬁ U ¥earate, mannitol,

SRt Oliert-B0E) nh@ﬂddrdﬁﬁethhuééuqahyld)xvqps@maﬂi 5I8p5HM[§AL S
[ ncl ude et hano[ gI yctero wat er and the [r1Kke.

: Ho gater. s el $hiG s@wtian of the product from
skébc,sakﬁb% 3@5%5199{@1%@2 (167G éHo‘é%%tar\P(Ujsé%Q' 886 mmol)
acid are~sul |S|nte ratln ents Bi n
a@fémﬂgomiﬁthanﬁsu'wl%@wy@ﬁ %fm%mLagi&mmvH@rcpnmw ewarilAgnin.
RREDE k021 B35k ARBELAL hCHSTIANASY I vater. e
aatuﬂ%éamyvab extracie@ withiGHaCloa Thatcembirledsuigdniaigyers were dried
Q J Egﬁééhtrgﬁﬁo%g%ﬁﬁtﬁ] %SIQL%( brlﬁéc}s\?ﬁ% @tcglrr&ﬁaaféﬁta?ﬁy (10-

absorption In r0|n
80%:t O Asilehangs) écngleze |1 28 i%)g)f tl@wmoeé@wod MA(ESID exact

Higs 'cglﬁb UfGPc P G :935 at hﬁg %Hﬁ)ﬁ'f&&nd 9,4%' [le—lﬁ*heH%ﬁnh"(%ch)

I ngre

|445@L(B,OEF¢D|, Bﬂé‘r(t, J =hd, o 2. Q?e? 85 n(m Ziépé Lﬂoe(s, Wh)eﬁ éiGr(SIQfé)

Aig rilbutybestdie sTQ)fhesm@@uct (hfe]z1] ﬁepﬁ {Oy1 751039 mmol) was
E&’Jjébei hM«#r%PﬁerﬂJI t&Hic 498 19-862 0P6.8BY hfRg), €.¥69 Lo.1£45 ,0.584
rat Pon Gspensiony,

ora adm ni may be’s

BtﬁTDQl): iPalf(S])depielidi@n@. &8 g, éwamm@t) amdwpbé(ogﬁ(@s@rﬂ@dl ragol).
#né Wxtﬁlrqué%éve]cgéte ﬂ'?@t bkl é"@cﬁo%rd %Nd tRL Eﬁ)[ture was
tab

Sul use. I ons O
heajadl @t redlyx tori fai thfmohm:‘@upbmaennpemm mntt)ameemnxture was diluted

ﬁﬁiﬁ 'E'Pzt'd3 fﬁhéreﬁtﬂ ae %“ﬁﬁﬂose &Q%}Q»%ﬁbé n&nfa?é ¥v§§< Q&Heﬁ rated. The

rqsclhlogy@sncﬂnﬂ we$ Dumﬁ@éena Sl@z@ardmraﬂtymphw(&@@% dﬁt@ée/hexanes) to
h

gfvg {3#4‘5’55'28@ V@"Hf ﬂ%eetﬁgfdu a@ﬂﬁ’m ﬁ/l(éf {)Elr@ﬁ)é eéé‘cﬁ '?ne@sg%%%ﬂsf r

BeHosAGOL. 388t 2% NYp taond 386.4 ]M+rpwobymm (CRCkY: 160 (dﬂhjd: 5.4,

orsc gﬁg' yff E.‘_‘i@t (B 2HP USSPV 3), %o &1 PL 6&< 3P £oo {ES D 1, o),

1.44 (s, 9H), 1.41 (s, 9H).

Step D. 2-tert-Butyl-4-(4-fluoro-phenyl)-5,6,7,8-tetrahydro-pyrido[4,3-dipyrimidine

hydrochloride. To an EtOAc solution of the product from Step D (0.130 g, 0.337

mmol) was added 4 M HCI in dioxane. After stirring for 18 h the volatiles were

removed and the solid partitioned between water and EtOAc. - The aqueous layer was

made basic with 1 N NaOH and extracted with EtOAc (2X). The combined organic
33
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as lecithin; and, if needed, flavoring or coloring

WQ@o®ns0825 The conpounds of this invention MERCHUSWMOEE9437

10

15

20

25

30

adm ni stered by non-oral routes. The conpositions may

be formulated for rectal dmnlstr 0

JosE0 SPLonED it MoSGn e FoBCe AT o iy esulting resicue was
lp‘drlhéd’ QA ®IO, chrokatsgigsHyl (347% R N&IQGT Mte@Hl%@lHQC@ fto glve 0.079 g
cutgneous rout es, the co vent

BT GERERE cpmpaun o SDRHEY [1eboalh s hRE uBon
Scﬂia%émrtﬁ tl:\kf fré@é?&@uﬁ@,{@ wgigtlfl\ﬂ BilOiffh E’@OfiIMSi(BHIP @&%cﬁtn%ss calcd.
i sot oni ci or 1n r r G
ot 81 S Ract. s frmgerite BT P Bk BHERIEF Y. (s, 20,
Sp’wtdooo =281, 8.5SB)p R4 (800 8B, O),01.8Tlem, G 8.40B.48 (m, 2H), 3.16
ted in unit dose form such as anpul es

o(F Jd"r@}?@?'dbﬂ@q ﬁf 82ti on devices, in multi-dose forns

such as vials fromwhich the appropriate dose may be
wi thdrawn, or in a solid formor pre-concentrate that
be used to prepare an injectable fornulation.

er node of adm nistration of the 35 conpounds of
the inyention may utilize a patch fornmulation to

af f eqietyansdermal  delivery. The conpounds of this
inventia nay al so be adm ni stered by inhalation, via
30 MO 039083 PCT/ US2006/ 029437 the nasal or ora
[ a spray formulation consisting of the
compdund of “theéF invention and a suitable carrier.

Met hélds are known in the art for determ ning effective

deeesplé ar 2 Beardpetluoro-pheryy i) is) tetrallydro-ppiigd[4,8td]yrimidine.
((:reven_tlvz?_)_tﬁrgse for Jhe phapmmceut beal
| dipgrirhidive:6-vdrebhdic acid tedbutyf estan| d @dolutiort bie2-bemayl-4-hydroxy-

ition. T cific. d el
TS AP Rk GinerS St Ben Y B kSRR 0 . 5.0
f meiohsepdred froch mgha&ﬂaeetamldpfe Hiylieoahtumidie tais @lescribedrig Example 1,
eat ed e of e
o8BS b S8 BT kB [EME0. 8RO CpE B b, e
des@lre avas tefateecwithy N-phenuts(triflebrenethanes bitniraiceli(it 180§, 3.3 mmol)
10 ch active co har.naceut i I
g e tuREieues SR RETe B TRBPLTREGHt iflied il vaief sl Bxtracted
rrwnlh EiG)Wd (nyisplws&nbme@otgaﬁ&uwess/%EHWrimEirrmio,ncemtrated. The
that . 1s ben a,res [T
EER g e it ien YdB; propRuddRER (Piens Fiopcmexanes) to
V\@WG h.1i5neisy d’@s’of tred ﬂltl@\éjoatpoond ﬂmldhgvmssgdmmrmnmﬁdlfwmiwproducts from
i sorder bei te For prophylactic
Mﬁ‘&&@&'% r%goronﬁréq;@ﬁplﬂ%@n ‘i nhi biting the onset or
_@B&S&B@ﬁzwm @- fdloﬁc;)pld@rv)) 7.8-dinyvter3H-bhridaid, Beﬂ@wwredme -6-
dos ff e.a Irefers (i[]othat a émt Olbedln
ol agl T S8l ot ercRitind Bap BRipel i At
OExérﬁpléanidpa((:i WS ( th)ab%(ad‘ﬂh\dsstcalcdmoaC‘Q‘SleFQQDg,tM@ .20; m/z found,
+Ph 0 rde [ ought
o5k o8B NG LoBhuFih Chofres. 7, 20 79a52H9M, 2, 7.31-
7.28 (m, 2H), 7.23-7.14 (m, 3H), 4.55 (s, 2H), 4.27 (s, 2H), 3.75 (1, J = 6.1, 2H), 3.00
(t, J = 6.0, 2H), 1.43 (s, 9H).
Step C. 2-Benzyl-4-(4-fluoro-phenyl)-5,6.7.8-tetrahydro-pyrido[4,3-dlpyrimidine. A
solution of the product from Step B (0.131 g, 0.312 mmol) in CH,Cl, was treated with
TFA. After stirring for 4 h, the mixture was concentrated and partitioned between

saturated (satd.) ag. NaHCO3; and CH:Cl; (2x). The combined organic layers were
34



doctor, or other clinician, the delaying of which

di sorder is nediated, at least in part, by the
wor@alatosdn of the serotonin receptor. MethodsPCF/US2006/029437

conmbi nation therapy include co 20 adnmi nistration of a

single fornulation containing all active agents;

fﬁ%ﬁ%‘hh%obé{enh%?% efﬁé?fe@ﬁ]gﬁ%%sﬁ:ﬂ@%sz}tﬁlﬁéé 9? 96, {:WrBﬁlatography

one 1 or mul stration
1786 addl Nirs irableHCHgpata e 0. 48 g{B456)ed the Wel @mpound MS
he d r
a(\%‘S hek é%‘t ﬁ%s& QQIEd fQ?C%{,ﬁm Ko d%@?esg\g@g’@ﬁﬁ ??U'hbghlﬁtl]e quMR
r(@ﬁ)@ﬂs)ﬂ 61 (dobJL—OtE)@ 88, D), 7dd (¢, hroi7ed, @ENAT.BY-7fA7dm, £Hl) 07 22-7.19
d d u f =
5 3 P 25 A0 AR 2t Ao P T 4P 2o
tuy-pﬁdaIZHt)iose w Il be expected to be between 0.0001
ng/ kg and 15 ng/ kg, especially between 0.01 ng/kg and
7 nmg/ kg, and nost especially between 0.15 ng/kg and
VriesmpdtRgrwider sfeeifiatd] the comaburtiisse Examplpe F5HOwerenweapared using

O O <t:is° gz 0r tggh%%ﬂ] rllleﬁ/d t léferﬂ’)\}egn} ?%CLB %ﬁgBétr’?’ee r@%r%te[&
10 d@&miterﬁ drhidinemgogehlofided) ant adyliftvotio asideut 50 ny/ kg
daily, others may be dosed at 0.05 to about 20 ng/kg
daily, while still others may be dosed at 0.1 to about
1@:9 daily. Infusion doses can range from about 1
to 1000 g/ kg/ mn of inhibitor, adm xed with a
ph eutical carrier over a period ranging from
seqal mnputes to several days. 35 For topical

adm 1 on conpounds of the present invention nay
e. i xedwih_a 31 WO 2007/ 019083 PCT/ US2006/ 029437
phal maceutical carrier at a concentrati on of about 0.1

% to about 10% of drug to vehicle. nples I n order
tExample 8t 2-ae@Brivb4i(Hrilepmorieny-fé. 7, §1T$’ffﬁmﬁ§j> R s, &4lpyrimidine
q{ rddhfdridded. These 5 exanples do not limt the

vention. They are onlo(g meant to suggest a nethod of

15 rMadESBi expct 'Wé3$ paleth oI HBRYs 285Ki6; Méeifaunds 286.4 M-+Hijey 'H NMR
: ar A <gfdh;e© 73R @%SM@M a4,act 5@ @@ zﬁbe; 42%%”9 Lag, QM)' @bs 4.27

VI OUsS to ds are

t(d.’ﬂ B&), HPeRi4¢ thmeHchpe (to‘ﬂ —terﬁ @H)n%@ﬁﬁ 353n(m 1idrt), 1 88 77 (m 1H),

I - Phas r med as
gmal’sg(lrﬁll\/gt odﬁgﬁﬁns??uﬁﬂeﬁp%m?g fI;”QZ:kard Series

1100, Col um, Agilent ZORBAX(r) Bonus RP, 5 pm
4. 6X2 mm Flowrate, 1 nmrin; Detection, X = 220 &
254 nm Gadient, 1 to 99% acetonitrile/water, 0.05%

tri,\{ roacetic acid over 20 m n. Met hod B.
|

ngtrupent, Hew ett Packard HPLC, Columm, Agil ent
Z% pse
N

20 H
Example 4; 2-sec-Butyl-4-p-tolyi-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine
hydrochloride.
MS (ESI): exact mass calcd. for CaiHzNs, 281.19; m/z found, 282.5 [M+H]". 'H NMR
(DMSO-dg): 9.69 (s, 2H), 7.52 (d, J = 8.1, 2H), 7.38 (d, J = 7.4?, 2H), 4.33-4.26 (m,
25  2H), 3.52-3.54 (m, 2H), 3.15 (t, J = 6.3, 2H), 2.96-2.87 (m, 1H), 2.92 (m, 1H), 2.40 (s,
3H), 1.88-1.77 (m, 1H), 1.67-1.55 (m, 1H), 1.26 (d, J = 6.9, 3H), 0.83 (t, J = 7.4, 3H).
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10

15

15 XDB-C8, 5 pm 4.6x150 mm Flow rate, 1 nlm n;
Detection, k = 220 & 254 nm Gadient, 1 to 99%

wae®romossil e/ water, 0.05%trifl uoroacetic aci PCDUSZ008029437

m n. Mass spectra were obtained on an Agilent series

1100 MSD using el ectrospray ionization (ESI) in

ei t gen positive or negative nodes as indicated.

Thi nyl ayer chromat ography was perforned usi ng Merck

siliga gel 60 F254 2.5 20 cmx 7.5 cm 250 pmor 5.0
NT 1N, 0 cm 250 pm pre-coated silica gel plates.

Live thin-layer chromatography was perforned

) ence silica gel 60 F254 20 cmx 20 cm 0.5

pr e- coafedrpl ates with a 20 cmx 4 cm concentrati ng

zoe. NMR spectra were obtained on either a Bruker

(260 mire) 2 seefMrEEdeorenbentlPaeidathormiby i Sdprimiaine

dadeodbgdrides i s: chemical shift in ppmdown field of the

LAL]RER! BelcPha %Sal&?f@f cﬁg@]%Fﬁmﬁs%i,\}%'- (i faina 24408 IREHT. '+ NMR

BoMED-€s)12.72 (m, 2H) 770(dd J= 55 8.8, 2H), 744740(m 2H), 4.32-4.26 (m,

22@0{; Zg?%ﬁ Lm il hgﬂé’g@'@} %)Igﬁfg 6.3 515 LAIEO R apy).

ZZO&ﬁtQQBm,)JI-QAH)MfHSL(m dHphenyl )-5 6 7
8-tetrahydro-pyridof4 3-dl pyrimdine hydrochl ori de.
To a tert-BuOH (17 nlL) solution of
4-0 pi peridi ne-1, 3-di carboxylic 32 WD 2007/019083
PCT 2006/ 029437 acid-1-tert-butyl ester-3-ethyl
estef (2.18 g, 8.05 nmmol ), and 2, 2-di net hyl -
prnoFDMan1d|ne hydrochloride (1.0 g, 7.3 mol) was
N.(3.0 nL, 22.0 mmol ). The reaction solution
at reflux for 48 h, cooled to rt, and

aleth. The resulting solid was dissolved in
2Cl 2 and washed with water. The aqueous 5 | ayer was
tra . The_conbi ned organic | ayers
Bl Pea gt dov it 2 ehaBrde Pt Pl BN sige.
that was triturated with Et20to give 1.74 g (70% of
the title conmpound as a white solid. M5 (ESI): exact
massycal cd. for Cl6H25N303, 307.19; m z found, 308.4
+. "HNWR (CDCI3): 4.35 (s, 2H), 3.68-3.67 (m
2HN” "R. 74-2.65 (m 2H), 1.49 (s, 9H), 1.37 (s, 9H

-4-trifluoronethanesul fonyl oxy-7, 8-di hvdro
sH-pyri A 3- dl pyri m di ne-6-carboxylic acid

te;.,t butyl ester. To a 0 C solution of the product

from Ste 3.25 mmol ) in CH2CI2 (16 m-) was
deraewlesf %Cy@jorygpwﬁ (4flugnyo- RfieMY))-5.6,7,8-tetrahydro-pyrido[4,3-

d]pyrimidine.

MS (ESI): exact mass calcd. for Ci6H16FN3, 269.13; m/z found, 270.3 [M+H]*. 'H NMR
(DMSO-dg): 9.81 (m, 2H), 7.67 (dd, J = 5.4, 8.6, 2H), 7.40 (dd, J = 8.8, 2H), 4.26-4.22
(m, 2H), 3.48-3.42 (m, 2H), 3.11 (t, J=6.3, 2H), 2.24-2.19 (m, 1H), 1.08-1.01 (m, 4H).
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and trifluoromethanesul foni c anhydride (0.64 ni, 3.8
mmol ) dropwi se over 10 mn. After 2 h at 0 C, the

worzoororwsanas diluted with CH2Cl 2 and washed wi PET/viaL006/029437

10

15

The 15 aqueous | ayer was extracted with CH2Cl 2. The
conbi ned organic layers were dried and concentrated.
THE esulti ng residue was purified via Si02

(9 % of the t|tIe conmpound. Ms (ESI): exact mass
cal cq~ '\T C17H24F3N303S, 439.14; mz found, 440.3
I

[ Mt HNI\/R(CDCIS) 4.56 (s, 2H), 3.77 (t, J =
5.7 30-2.95 (m 2H), 1.50 (s, 9H), 1.36 (s,
9H) :

2-t el - But yI™- 4-(4-f | uor o- phenyl ) - 7, 8- di hvdr o- 5H pyri do

[ 4, 3Hy) pyrim di ne-6- carbox lic aC|d tert-butyl ester.
Texdrhste Bf 2@&02yl-f4¥mtnl;ﬂ5t5@7 B-t¢bahydraypyrgioB3wiimrinidiag

mg%gsﬁégggr RO SO N8I BNLEAaS (DR 1R, 1R

[dI9: B.430.02en,mi)| 7.36:7cR5Pmf4H)07. G(D-g ‘533 (nﬂ), Uil)44 Avds )2H) 3.97

atrah) S EER T FORE Lo B AT IR Tor 2"

After cooling to roomtenperature (rt), the mxture
was _diluted with Et20, filtered through a snmall Si02
and the filtrate was concentrated. The

resuti ng residue was purified via Si 02 chromatography
(5-30%| Et OAc/ hexanes) to give 0.134 g (89% of the

' opound. MS (ESI): exact nmass cal cd. for
C22H2BFNBO2, 385. 22; mz found, 386.4 [MrH +. 'H NMR

(CD ; O~ (dd, J=54 3088 2H), 7.17-7.14
(m ) . éF 3.76 (t, J 6.1, 2H), 3.09 (t,
J =41, 2H), Y4 (s 9H), 1.41 (s 9H) Step D.
2-tert-Butyl-4-(4-fluoro-phenyl)-5,6,7, 8-tetrahy dro-p%

r Edahple®; 8iBanzyim-t- h@uowmw&ﬁh@rw)@@ 71%tearﬁhﬂrwﬂd° 4
m‘riﬂ%' R e© of the product fromStep D (0.130 g, 0.337
was added 4 M HCl in dioxane. After stirring for
18 h the volatiles were 35 renoved and the solid
itioned between water and Et QAc. The aqueous | ayer
de basic with 1 N NaOH and extracted with Et OAc
( he conbi ned organic 33 WO 2007/019083
PCT/ US2006/ 029437 Iayers were dried with MgSO4i

o give 0.079 g (82% of the title
grrespond| ng HCl salt was obtai ned upon
treatient of thé free base in Et20 with 1 MHC in
Et 20. MS (Eéf). exact mass calcd. 5 for CL7H20FNS,
Z@aﬂrﬁre 10; 2-Benmidd- (2, 86lifliofavpdnyl)-51647 JANRira iyBopIBIo[4,3-
4 (s, 2H), 7.71 (dd, J = 5.5, 8.6, 2H), 7.42 (d, J
YIMIGRG. "4 31 (m 2H), 3.49-3.48 (m 2H), 3.16 (t,
J =6.2, 2H, 1.38 (s, 9H).
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BN ~1 \ NF H 10 Exanple 2;
2-Benzyl - 4- (4-fl uoro-phenyl )-5,6,7, 8-tetrahydro-pyrido
wQ 4003/0jopy/ri m di ne. Step A PCT/US2006/029437
2 Benzvl -4-trifl uoronet hanesul f onyl oxy- 7, 8- di hvdr o- 5H
|do 4, 3- dl pyri m di ne-6-carboxylic aC|d tert-butyl
afrﬂp ) & %%17-er4 pherdt-58. hgretanydrorgideléyd-dlpyrimidine.
7, 8- di hydr o- 5H pyri do[ 4, 3-d] pyri m di ne- 6-car boxylic
acid tert-butyl ester (2.0 g, 5.9 mol; prepared from
yl -acet am di ne hydrochl ori de as described in
e l, 15 Step A in THE (15 nL) was added KO Bu
. 3.6 Mol ). After 15 min, the mxture was
treat W th N-phenyl -bis(trifluoromethanesul fonin de)
g,]|3.3 mol) and the m xture was stirred for 18
was diluted with water and extracted
). The conbined organic |ayers were
dri ed\land concentrated. The resulting residue was
pur i fed viaF Si 02 chronmat ogr aphy (10-40%

SRR S 1 CEURRnerdRe Sio ey B Bodisprgpyrmiane.

5 N-phenyl -bi s(trifluoromethanesul fonimde). Step B.
2Bengzvl - 4- (4-fl uoro-phenyl) -7, 8-di hvdr o- 5H pyri do[ 4, 3

- dl m di ne- 6- carboxylic aC|d tert-butyl ester. The
titl npound was prepared as described in Exanple
1, Step M5 (ESI): exact mass cal cd. for

C25H26 K, 419.20; mz found, 25 420.5 [MtH +. 1 H
NVR ( : 7.53 (dd, J =5.3, 8.7, 2H), 7.43-7.41
(m 2 .28 (m 2H), 7.23-7.14 (m 3H), 4.55
(s, 2 4.2 2H), 3.75 (t, J =6.1, 2H), 3.00

(t. J N6.0, 7H),F1.43 (s, 9H). Step C

Benzyl—, 4-(4-fluoro-phenyl)-5,6,7, 8-tetrahvdro-pyrido

[ Exa@nplephs; Rttt dilureo-bénzydjed-(4-flummo-phenyies, pr7ogitatiahfdrorpyrido[4,3-
Sﬁﬁ&rirﬁgﬁﬁ 131 g, 0.312 nol) in CH2Cl 2 was treated

W “fFA. After stirring for 4 h, the m xture was

c MSCER): akael neasd cpledt for Caria e NgtadZar; st iouat ,c3B8(4 pt-eH].

10 PR Rk T (O TSR PO 8, 5055 n

d2Hgd .2, 2d)Seth (salld) 3.2Bn¢ Je6ul, PHR@.9284] Ju 6. \e@bi).
purified via Si02 chromatography (1-7%2 M NH3 in
MeOH CH2Cl 2) to give 0.084 g (84% of the title
cbnpeund. M5 (ESI): exact mass cal cd. for C20HL8FNSi
mz found, 320.4 [MtH +. 1H NVR (CDCI3): 7.51

(dd, >~5.4, 8.8, 2H), 7.41 (d, J = 7.4, 2H),
7.31-7.21 (m 2H), 7.22-7.195 (m 1 H, 7.15 (dd, J =
8.7, 2 M. 27 (s, 2H), 3.95 (s, 2H), 3.24 (t, J =
6.1, Z t,

N F

Example 14; 2-(4-Fluoro-benzyl)-4-(4-fluoro-phenyl)-6-methyl-5,6,7,8-tetrahydro-
15  pyridof4,3-d]pyrimidine.
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15

J = 6.1, 2H). Unless otherw se specified, the
conpounds in Exanples 3-57 were prepared using

woreionou®ssi m |l ar to those described i n Exanpl eBCT/US2006/029437

2, utilizing the appropriate [3- 10 ketoesters,

am di ne hydrochl ori des, and aryl boronic acids. N 11 N
N F H Exanple 3;

utyl -4-(4-fl uoro-phenyl)-5, 6,7, 8-tetrahydro- pyr
d] pyri mi dine hydrochloride. 15 M5 (ESI):

ass cal cd. for C17H2OFN3, 285.16; m z found,
1H NVMR (DMSO-d6): 9.72 (s, 2H), 7.69

(dd, 5,.8.8, 2H), 7.42 (dd, J = 8.8, 2H),
4.33{4. 27 PH), 3.52-3.44 (m 2H), 3.16 (t, J =
6. 4, (m 1H), 1.88-1.77 (m 1 H,
166 1|56(m 1 H, 126(d J =6.9 3H, 0.83 (t, J

Exanpl e 4; _ o
GBIl A NP enby 5 m Aoyt BAgieN ARy PYTSIA Bcigyrimicin-
Pivylj-BrioRRrile hydr ochl oride. MS (ESI): exact mass cal cd.
for C21H21IN3, 281.19; mz found, 282.5 [ MtH +. 1H NWR
(DMSO-d6): 9.69 (s, 2H), 752(d J =28.1 2H, 7.38
7.47?, 2H), 433426(m 25 2H), 3.52-3.54
(m 3.15 (t, J 6.3, 2H), 2.96-2.87 (m 1 H),
1 H, 240(s 3H), 1.88-1.77 (m 1 H,
167155(m 1H, 1.26 (d, J =6.9, 3H, 0.83 (t, J

= 7.4,N 35 WD 2007/ 019083 PCT/ US2006/ 029437 N |1
N CN~ H anpl e 5;

2-Cy¢l o uty (4fIuoro-phenyl)-5,6,7,8-tetrahydro-py
rido 3-d] p ne hydrochloride. M5 (ESI): exact

mass c,qll cd for 8 H13FN3, 283.15; nmz found, 284.3

[ MEH] + 5 (DMSO-d6):_ 9.72 (m H)770(de
-Exgng)le 336 84 22(|4|)F|UQYO$@D¥YIM_@6(7I~§ tepignydre-pypidal4:85dlppsimidin-4-yl]-

benzonitrile.

Example 17; 2-Cyclopentyl-4-(4-fluoro-phenyl)-5,6,7,8-tetrahydro-pyrido[4,3-
dlpyrimidine. '

MS (ESI): exact mass calcd. for CygHzoFNs, 297.16; m/z found, 298.4 [M+H]*. 'H NMR
(CDClg): 7.55 (dd, J = 5.4, 8.8, 2H), 7.15 (1, J = 8.8, 2H), 3.97 (s, 2H), 3.36-3.28 (m,
1H), 3.26 (t, J = 6.1, 2H), 2.97 (, J = 6.1, 2H), 2.12-1.64 (m, 8H).
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2H), 3.79-3.73 (m 1 H), 3.50-3.45 (m 2H), 3.16 (t, J
= 6.4, 2H), 2.42-2.27 (m 4H), 2.08-1.99 (m 1 H),

wa2e1/019088 (m 1 H. NIN &N H 10 Exanpl e 6;PCT/US2006/029437

2- Cycl obutyl -4-p-tolyl-5,6, 7, 8-tetrahydro-pyrido[4,3-d

]pyrimdine. N NN ) CF H Exanple 7,

2- | opr opyl - 4- (4-fl uoro-phenyl)-5,6,7,8-tetrahydro-p

yr 4,3- d]pyrimdine. 15 M5 (ESI): exact nass

cal ¢d. for CL6H16FN3, 269.13; nfz found, 270.3 [ MH +.

1 (DVMSO-d6): 9.81 (m 2H), 7.67 (dd, J = 5.4,
bH) .. 7.40 (dd, J = 8.8, 2H), 4.26-4.22 (m 2H),

m 2H), 3.11 (t, J=6.3, 2H), 2.24-2.19 (m

.01 (m 4H). 36 WO 2007/019083

/ US2006/ 029437 N I NN H Exanple 8;

2-Benzyl -4-p-to 7, 8-tet dy 0- py{ | 3- dl.
A A L T S e
ﬁéﬁeégz eHcE mfa@zéJ e@\cd 3&501%HL3M§ Hig5.19} b/ARInd( B2 BY+HT. 'H NMR
(GCia: 255((éd Jﬁ_@4 8 5o, 5 UL 88 be), 5.67Hs! oA 448 3%7 (m,
{19), 36, (80236 1, QHP 2lo2()J 26366H),b=fR-1.63kn, 8HKO(s, 3H) . N

N N CF3 H Exanple 9;

2-Benzyl -4-(4-trifluoronethyl-phenyl)-5,6,7,8-tetrahyd

ro?ido[k 3- d]pyrimdine. 10 /I

N” "N

(ﬁ*@
N o~

H
Example 19; 2-Cyclopentyl-4-(4-methoxy-phenyl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidine.

Example 20; 4-(2-Cyclopentyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yl)-

benzonitrile.

Example 21; 4~(4-Fluoro-phenyl)-2-isopropy!-5,6,7,8-tetrahydro-pyrido[4,3-d}pyrimidine
hydrochloride.
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N NNHF Exanpl e 10;
2-Benzyl - 4- (3, 4-di f|l uor o- phenyl ) -5, 6, 7, 8-t et rahydr o- py

WO 2@afof908 d]lpyrimdine. \ N N CN) 15 H 37P&WDUS2006/029437

5

10

15

20

2007/ 019083 PCT/ US2006/ 029437 Exanpl e 11;
2- Benzyl - 4- phenyl -5, 6, 7, 8-t et rahydr o- pyri do[ 4, 3- d + i
IS (F24): adadt thasds ealcaNfod CFsFExQNspIZE 18; m/z found, 272.4 [M+ H NMR

§ r

AEERTAN 7L Jd (RURAPREIY Yy ui £af B BT 20 qg@m
3374382[4% aHp N30 B 24my 4H7, 138 (o preh§.l 6H)5, 6, 7, 8 tetrah
ydr o-pyrido[ 4, 3- d]pyrimdine. M5 (ESI): exact nmass
cal cd. for C20H17F2N3, 337.14; nlz found, 338.4
[ MF . 1H 10 NWR (CDC1 3): 7.53-7.49 (m 2H),
7.38t7.35 (m 2H), 7.18-7.13 (m 2H), 6.99-6.95 (m
2HN, IN23 (s, 2H), 3.96 (s, 2H), 3.25 (t, J = 6.1,
2! 97.(t, J =6.1, 2H. FNN & --a NF Example
4;

= F ~benzyl ) - 4- (4-fl uoro-phenyl)-6-nmethyl-5,6,7
, 84tetrahydro- 15 pyrido[4, 3-d] pyri m di ne.
Example 22; 4-(4-Fluoro-phenyl)-2-isopropyl-6-methyl-5,6,7,8-tetrahydro-pyrido[4,3-

dlpyrimidine.

H Cl
Example 23; 4-(3,4-Dichloro-phenyl)-2-isopropyl-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidine hydrochioride.
MS (ESI): exact mass calcd. for CigHi7CloNg, 321.08; m/z found, 322.3 [M+H]". 'H
NMR (MeOH-d,): 7.86-7.84 (m, 1H), 7.77-7.74 (m, 1H), 7.60-7.57 (m, 1H), 4.47 (s,
2H), 3.71-8.67 {m, 2H), 3.35-3.32 (m, 2H), 3.29-3.21 (m, 1H), 1.38 (d, J = 6.9, 6H).

Example 24; 4-(3,4-Difluoro-phenyl)-2-isopropyl-5,6,7,8-tetrahydro-pyrido[4,3-
dlpyrimidine hydrochioride.

MS (ESI): exact mass calcd. for CygH17F2Ng, 289.14; m/z found, 290.4 [M+H]". 'H
NMR (MeOH-d,): 7.67-7.62 (m, 1H), 7.564-7.47 (m, 2H), 4.48 (s, 2H), 3.71-3.67 (m,
2H), 8.85-3.32 (m, 2H), 3.29-3.21 (m, 1H), 1.38 (d, J = 6.9, 6H).
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10

15

wWd2002/0(908F| uor o- benzyl ) - 6- net hyl

38 WD 2007/019083 PCT/ US2006/ 029437 N N & \ N CN
Exanpl e 15;

ido[ 4, 3-d]pyrimdin- 4-yl]-benzonitrile. N"N | ~ N
CN 5 H Exanpl e 16;
4-[ 2- (4- Fl uoro- benzyl )-5, 6, 7, 8-tetrahydro-pyrido[4, 3-d

[
] pyrifi di n-4-yl]- benzonitrile. N N CNF H10
a \Ire 17;

Ex

\ -4-(4-fluoro-phenyl)-5,6,7,8-tetrahydro-p
dlpyrimdine. Ms (ESI): exact mass cal cd.

, 297.16; mz found, 298.4 [M+H +. 1H NWR
55 (dd, J = 5.4, 8.8, 2H), 7.15 (t, J =

8.8 2H), 3.97 (s 2H), 3.36-3.28 (m 1 H), 3.26 (t, J

(t. J.5.6.1 . 4
T e AT B TsoRe R R BTy RRp o
EXpyrphiding8;

2-Cycl opentyl -4-p-tolyl-5,6,7, 8-tetrahydro-pyrido[ 4, 3-
dlpyrimdine. M5 (ESI): exact mass calcd. for

C1 a 293.19; mz found, 294.5 [ MtH +. '"H NWR
(CDCI[3): 7.55 (dd, J =5.4, 8.8, 2H, 7.15 (t, J =
8.&’ M), 3.97 (s, 2H), 3.36-3.27 (m 5 1 H), 3.26
(t, LI = 6.1, 2H), 2.97 (t, J =6.1, 2H), 2.12-1.64 (m
8H) .

N
H

Example 26; 4-(2-Fluoro-phenyl)-2-isopropyl-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidine.

Example 27; 4-(2,4-Difluoro-phenyl)-2-isopropyl-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidine.

Example 28; 2-1sopropyl-4-p-tolyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine.

42

-5, 6,7, 8-t et r ahgTIUS200§029437



N NI\ CNI O H Exanple 19;

2- Cycl opent yl - 4- (4- net hoxy- phenyl)-5, 6, 7, 8-t etrahydr o-
w@ordefods 3- dlpyrimdine. 10 NN C T'CN H EXBapUs2080029437
4- (2-Cycl opentyl -5, 6, 7, 8-tetrahydro-pyrido[ 4, 3-d] pyrim

idin-4-yl)- benzonitrile. N NF & ~a 15 H Exanple

21;

4- ME:I uor o- phenyl ) - 2-i sopropyl -5, 6, 7, 8-t et rahydr o- pyr
| dN[ FN3-d] pyrim di ne hydrochl oride. 40 WD 2007/ 019083
PCI/ U32008/ 029437 Ms (ESI): exact mass cal cd. for

C16 8F P71.15; mz found, 272.4 [MrH +. 'H NWR
(WeG 5-7.70 (m 2H), 7.37-7.31 (m 2H), 4.47
(sH 2H) -3.68 (m 2H), 3.37-3.32 (m 2H),
ﬁxgr?]p% @%;)Zf @Qﬂgpéak@%ylﬁg-iéodp’roﬁ]yl-5,6e,i7,gltetﬁaWydroNp)}rfdoﬁ,é\-l '

@]F{ infdig®r o- phenyl ) - 2-i sopropyl - 6-nmet hyl -5, 6,7, 8-tetra
hydr o- pyrido[4,3- d]pyrimdine. NN r d HA{

Example 30; 2-Isopropyl-4-(4-methoxy-phenyl)-5,6,7,8-tetrahydro-pyrido{4,3-
d]pyrimidine.

10  Example 31; 2-Isopropyi-4-phenyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine.

Example 32; 2-lsopropy|-4-(4-trif|uoromethyl-phenyl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidine. '
15
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10 Exanpl e 23;
4- (3, 4-Di chl or o- phenyl ) - 2-i sopropyl -5, 6, 7, 8-tetrahydro

WO pyoriotoB3l, 3- d] pyri m di ne hydrochl oride. M5 (BESI/PS2006/029437

10

15

exact mass calcd. for Cl6H17CI 2N3i 321.08; mz found,
322.3 [MtH]-}. 'H NWVR (MeOH-d4): 7.86-7.84 (m 1 H),

7. .74 ( H, 7.60-7.57 (m 1 H, 4.47 (s, 2H)),
3. 7143. 67 H, 3.35-3.32 (m 2H), 3.29-3.21 (m 1
. =6.9, 6H. 15 NN , NF HF Exanple

or o- phenyl ) - 2-i sopropyl -5, 6, 7, 8-tetrahydro
d] pyri m di ne hydrochloride. M5 (ESI):
exact mass cal cd. for C16H17F2N3, 289.14; nmz found,

el ol S i

Xipyrin8dids-3. 32 (m 2H), 3.29-3.21 (m 1 H, 1.38 (d, J
= 6.9, 6H. 41 W 2007/019083 PCT/ US2006/ 029437 N N
cLF &N H Exanpl e 25;

4- (13- Fl uor o- phenyl ) - 2-i sopropyl -5, 6, 7, 8-t et r ahydr o- pyr

4,3- dlpyrimdine. NNF N&N 5 H Exanpl e 26;

4 (24{Fl uor o- phenyl ) -2-isopropyl -5, 6, 7, 8-t et rahydr o- pyr
1 d4R8- d]lpyrimdine. XF &NI: F H 10 Exanpl e 27;
, 4:Di f| uor o- phenyl ) -2-isopropyl -5,6, 7, 8-tetrahydro

Example 34; 2-Isobutyl-4-thiophen-3-yI-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine.

MS (ESI): exact mass calcd. for CisH1gNsS, 273.13; m/z found, 274.1 [M+H]*. 'H
NMR (CDCl): 7.67 (dd, J = 1.3, 2.9, 1H), 7.52 (dd, J = 1.3, 5.0, 1H), 7.40 (dd, J = 2.9,
5.0, 1H), 4.11 (s, 2H), 3.2 (, J = 6.1, 2H), 2.96 (t, J = 6.1, 2H), 2.80 (d, J = 7.3, 2H),
2.35-2.25 (m, 1H), 0.98 (d, J = 6.7, 6H).

Example 35; 2-Isobutyl-4-thiophen-2-yI-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine.

MS (ESI): exact mass calcd. for Ci5H1gNsS, 273.13; m/z found, 274.1 [M+H]*. 'H
NMR (CDCly): 7.52 (dd, J = 1.0, 5.1, 1H), 7.48 (dd, J = 1.0, 3.8, 1H), 7.16 (dd, J = 3.8,
5.1, 1H), 4.22, (s, 2H), 3.27 (, J = 6.0, 2H), 2.96 (t, J = 6.0, 2H), 2.78 (d, J = 7.3, 2H),
2.36-2.26 (m, 1H), 0.99 (d, J = 6.7, 6H).
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10

15

dlpyrimdine. NN &N H Exanple 28;
2-1sopropyl -4-p-tolyl-5,6,7, 8-tetrahydro-pyrido[ 4, 3-d]

w@ooTin@she. 15 42 WO 2007/ 019083 PCT/ US2006/ BCRGS2006/029437

NNC &N H Exanmple 29;
4- (4- Chl or o- phenyl ) - 2-i sopropyl -5, 6, 7, 8-t etrahydro- pyr
ido[4,3- dlpyrimdine. NN &N aO 5 H Exanple 30;
propyl - 4- (4- met hoxy- phenyl ) -5, 6, 7, 8-t et r ahydr o- py
4,3- dlpyrimdine. NN N&\ H 10 Exanple 31;
opyl - 4- phenyl -5, 6, 7, 8-t etrahydro- pyri do[ 4, 3-d] p
Noea N N | , N CF3 H Exanple 32;
4-(4-trifluorom et hyl
Reny %, 7, 8- t et rahydro-pyri do[ 4, 3- d] pyri m di ne.
15H43 WD 2007/ 019083 PCT/ US2006/ 029437

Example 36; 2-1sobutyl-4-pyridin-4-yl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine.

MS (ESI): exact mass calcd. for CisHaoN,4, 268.17; m/z found, 269.2 [M+H]*. 'H NMR
(CDClg): 8.75-8.74 (m, 2H), 7.44-7.43 (m, 2H), 3.97 (s, 2H), 3.28 (, J = 6.0, 2H), 3.01
(t, J = 6.0, 2H), 2.83 (d, J = 7.3, 2H), 2.34-2.23 (m, 1H), 0.98 (d, J = 6.7, 6H).

Example 39; 4-(4-Fluoro-3-methyl-phenyl)-2-isobutyl-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidine.
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NNO/ \ NH Exanple 33;
2-1sopropyl - 4-(2- phenoxy- phenyl )-5, 6, 7, 8-t et rahydr o- py

WO 2@afof908 d]lpyrimdine. N-'"zz NS N & 5 H BEXHIP1086/029437

5

10

15

34;
2- 1 sobutyl - 4-thi ophen-3-yl -5,6,7,8-tetrahydro-pyrido[ 4
d]pyrimdine. M (ESI): exact nmass calcd. for
CI5HI9N3S, 273.13; mz found, 274.1 [M+H +. 1H NWR
?\1 7.67 (dd, J =1.3, 2.9, 1 H, 7.52 (dd, J =
50 1 H, 7.40 (dd, J =2.9, 50, 1 H, 4.11
R (t, J =6.1, 2H, 2.96 (t, J = 6.1, 2H),

280(d,73 2H), 10 2.35-2.25 (m 1 H), 0.98
(d)NJ = , 6M). NNS NH Exanple 35

I%obutyl 4-t hi ophen-2-yl -5,6,7,8-tetrahydro-pyrido[4
éxadﬂ\ ¥ uoni-R-nRbutyMs 6(7ESttiahgar@dyritea 8- §pl@aidint 1) -benzonitrile.
C15H19NSS —%3 13y rriz found? 2"7?j4y m ﬂ?y 1H 15,)NI\/R
(CbCl3): 7.52 (dd, J = 1.0, 5.1, 1H) 7.48 (dd, J =

1.0, 3.8, 1 H), 7.16 (dd, J = 3.8, 5.1, 1 H), 4. 22,
(s/Lj:), 3.27 (t, J =6.0, 2H), 2.96 (t, J = 6.0, 2H),
(
6y

2.78{(d, J =7.3, 2H), 2.36-2.26 (m 1 H, 0.99 (d, J
>n6H) . 44 WO 2007/ 019083 PCT/ US2006/ 029437 N N
Exanpl e 36;

y1 -4-pyridin-4-yl-5,6,7,8-tetrahydro-pyrido[4,
3 JYri R e.- M5 (ESI): exact mass cal cd. for
c(ljﬂaom, 268917; miz found, 269.2 [ MrH +. 1H NMWR
(CDC13): 8.75-8.74 (m 2H), 7.44-7.43 (m 2H), 3.97

( Exargpe 4132-2®b(ity]-4J4-meahaxy-phdnyl)-8,657,8-tetrahydro-pyrido[4,3-

d]pyrimidine.

SNOF
(YO
N
H

Example 42; 2-sec-Butyl-4-(2-fluoro-phenyl)-5,6,7,8-tetrahydro-pyrido{4,3-d]pyrimidine
hydrochloride.

MS (ESI): exact mass calcd. for Ci-HxFNs, 285.16; m/z found, 286.4 [M+H]". 'H NMR
(DMSO-dg): 9.62 (s, 2H), 7.66-7.61 (m, 1H), 7.51-7.39 (m, 3H), 4.08-4.06 (m, 2H),
3.55-3.47 (m, 2H), 3.17 (dd, J = 6.3, 2H), 2.93 (tq, J= 6.9, 7.4, 1H), 1.86-1.75 (m, 1H),
1.66-1.55 (m, 1H), 1.25 (d, J = 6.9, 3H), 0.82 (t, J = 7.4, 3H).

"X

N° N
%F

N

H

Example 43; 2-sec-Butyl-4-(3-fluoro-phenyl)-5,6,7,8-tetrahydro-pyrido(4,3-
d]pyrimidine.
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5 (t, J =6.0, 2H), 2.83 (d,

J , 2H), 2.34-2.23
(m 1 H, 0.98 (d, J = 6.7, 6H).

7.3
NN~\ N~F H

WE@TPI®WSB7; PCT/US2006/029437

5

10

15

20

4- (4- Fl uor o- phenyl ) - 2-i sobutyl -5, 6, 7, 8-t et rahydr o- pyri
do[ 4, 3-d] pyrimdine. N N 10 H Exanpl e 38;
2-1sobutyl-4-p-tolyl-5,6,7,8-tetrahydro-pyrido[4, 3-d]p
yrimdine. N N&NNF H Exanple 39;

4<( | uor o- 3- et hyl - phenyl ) - 2-i sobutyl -5, 6,7, 8-tetrah
ydr g rido[4,3- 15 d] pyrimdine. 45 WO 2007/019083
PCT?U'*006/029437 N NN H Exanple 40;

| -5,6,7,8-tetrahydro-pyrido[ 4, 3-d] pyri m di
n- 4- yonitrile. NNGC N&-a H5 Exanple 41;
@4- et hoxy- phenyl ) -5, 6, 7, 8-t et r ahydr o- pyr
ide{4,3- dlpyrimdine. NNF &N H Exanple 42;

FEJ%??%M%%@(?&I%&MM Hégm}gg%g%;{fs 8,77s- ?emfaﬁwr%g%aé{n@”

ori de
eXpywimidiaes cal cd. for CL7H20FN3, 285. 16; n12 found
286.4 [M+H +. ' H NMR

"X

N™SN

f%@
N OCF4

H
Example 45; 2-sec-Butyl-4-(4-trifluoromethoxy-phenyl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidine.

The following Examples 46-57 were prepared as described in Examples 1 and 2,
substituting 5-oxo-azepane-1,4-dicarboxylic acid 1-tert-butyl ester 4-ethyl ester (J. Het.
Chem. 1992, 29(4), 779-786) for 4-oxo-piperidine-1,3-dicarboxylic acid 1-tert-butyl

ester 3-ethyl ester.

b

N™ N

f‘j*@
HN F

Example 46; 2-Cyclopentyl-4-(4-fluoro-phenyl)-6,7,8,9-tetrahydro-5H-pyrimido[4,5-
dlazepine.

MS (ESI): exact mass calcd. for CigHFN3, 311.18; m/z found, 312.4 [M+HT*. 'H NMR
(CDClg): 7.46 (dd, J = 5.4, 8.6, 2H), 7.14 (dd, J = 8.7, 2H), 3.32-3.26 (m, 1H), 3.18-
3.16 (m, 2H), 3.07-3.05 (m, 2H), 2.96-2.92 (m, 4H), 2.12-2.06 (M, 2H), 1.99-1.91 (m,
2H), 1.87-1.80 (m, 2H), 1.72-1.64 (m, 2H).

47



(DMSO-d6): 9.62 (s, 2H), 7.66-7.61 (m 1 H), 7.51-7.39
(m 3H), 4.08-4.06 (m 2H), 3.55-3.47 (m 2H), 3.17

W@ dab7/0d9083 6. 3, 2H), 2.93 (tq, J= 6.9, 7.4, 1 HYCT/US2006/029437

5

10

15

1.86-1.75 (m 1 H, 1.66-1.55 (m 1 H), 1.25 (d, J =
6.9, 3H), 0.82 (t, J =7.4, 3H. 15 NIl-z NF / N H
Exa 43;
2-s utyl -4-(3-fluoro-phenyl)-5, 6, 7, 8-tetrahydro- pyr
ido[4] 3 d] pyrimdine. 46 WD 2007/ 019083
PCT(\, 06/ 029437 N N | H Exanple 44;

utyl - 4- (4- met hoxy- phenyl ) -5, 6, 7, 8-t et rahydr o- py
yrimdine. 5 NN &N\N-aOCF3 H Exanpl e 45;
-(4-trifluoromethoxy-phenyl)-5,6,7,8-tetr
0- pyrido[4, 3- d]pyrimdine. 10 The foll ow ng
WEJI@§7 @Cg opY¥eltyf-404- %gﬁf6eﬂ8 asefanerd-sayHimidokaspllLepine.

stituting 0X0- azepane- 1, 4-di car |¢
aMS dESD 1 exeet ma$§/¢al@%ﬁ@rcz4HeNhﬁ07e°s fdz fqund, §Q8.4 il mH NMR

18981, 2%#3 ¥ ngqﬁ@ 71 ( m, 2H), 3.32-3.26 (m, 1H) 317315(m oH),

4-0X0- “dic ar OX:;VH)'C acid 1-tert-but

G505 5. (51 B, B4 67, 4, 540 (5, BT 2 PN ZH RO S (m, 2H),
%qlmﬁ{? ) 147{4'§2| (Hoepyphenyl) -6, 7,8, 9-tetrahydro-5
0

pyrim aze I ne!

Example 48; 2-Cyclopentyl-4-(4-methoxy-phenyl)-6,7,8,9-tetrahydro-5H-pyrimido[4,5
dlazepine.

MS (ESI): exact mass calcd. for CaoHzsNsO, 323.2; m/z found, 324.5 [M+H]*. 'H NMR
(CDCly): 7.44 (d, J = 8.9, 2H), 6.98 (d, J = 8.9, 2H), 3.86 (s, 3H), 3.35-3.26 (m, 1H),
3.17-3.15 (m, 2H), 3.07-3.05 (m, 2H), 2.12-2.05 (m, 2H), 2.00-1.92 (m, 2H), 1.87-1.80
(m, 2H), 1.71-1.64 (m, 2H).

Example 49; 4-(2-Cyclopentyl-6,7,8,9-tetrahydro-5H-pyrimido[4,5-d]azepin-4-yl)-

benzonitrile.
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M5 (ESI): exact mass calcd. for Cl9H22FN3, 311.18; mz
found, 312.4 [MtH +. iH NMR (CDCl3): 7.46 (dd, J =

W®G2007/080683 2H), 7.14 (dd, J = 8.7, 2H), 3. 32- 3PCBUSI0N6/129437

10

15

H, 3.18 20 3.16 (m 2H), 3.07-3.05 (m 2H), 2.96-2.92
(m 4H), 2.12-2.06 (m 2H), 1.99-1.91 (m 2H),
1.87-1.80 (m 2H), 1.72-1.64 (m 2H). 47 WO
2007919083 PCT/ US2006/ 029437 N N HN Exanpl e 47,
clopentyl -4-p-tolyl-6,7,8,9-tetrahydro-5H pyrim do
> azepine. M5 (ESI): exact mass calcd. for
p Q7. 2; mz found, 308.4 [ MtH] +. 1H NWR

/y (d, J =8.1, 2H, 7.26 (m 2H),
3 |:1H),317315(m2H) 5307305(m
2H) , 294(m4H) 1 (s, 3H, 2.11-2.05 (m 2H),
ZE)@mpleggo (4rf4- Iilpg)ro pt‘pngazilsquoth 72W-tet1ahygrolslg;py(lmdo[4 5-

2d']gze ey dPbchid? ld HN Exanpl e 48,
| op ent I-4 4 msthox% Ehen 8, 9-t et rahydr o-
20

5\4\6@& rﬁ>@@ mass caled. dpraGefiohb, 1@E$I’§ fouggtaR86. I'. "HNMR
Cile@tH-dl) Of 76 ér’n\@ﬂ $§$«7236_m ZzH)O@E§«a 6%2(19%85'2{% MBS $8:59 (m

1TH NWR

82@;32903458( F()5348+$}§4(3n33i31 26 (drd = 8.946H). 3 17 3.15
(m 2H) 3.07-3.05 (m 2H), 2.12-2.05 (m 2H),
2.00-1.92 (m 2H), 1.87-1.80 (m 2H), 1.71-1.64 (m
2H) . 5 N N , CN HN Exanpl e 49;

4- (R | opentyl -6, 7,8,9-tetrahydro-5H pyri m do[ 4, 5-d]

azegi n-4-yl)- benzonitrile. 48 WD 2007/019083
PCT/ US20 9437 NN
HN Cl

Example 51; 4-(4-Chloro-phenyl)-2-methyl-6,7,8,9-tetrahydro-5H-pyrimido[4,5-

dlazepine.
.

ﬁ'jb
HN

Example 52; 2-Methyl-4-phenyl-6,7,8,9-tetrahydro-5H-pyrimido[4,5-d]azepine.

Example 53; 4-(3-Chloro-phenyl)-2-methyl-6,7,8,9-tetrahydro-5H-pyrimido[4,5-
d]azepine.
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I , HN/ F Exanple 50;
4- (4- Fl uor o- phenyl ) - 2-i sopropyl -6, 7, 8, 9-t et r ahydr o- 5H

w@ooroi®es 4, 5- d] azepi ne hydrochl ori de. M5 ( ESPQT/US200€/029437

10

15

20

mass cal cd. for C1l7H20FN3, 285.16; mz found, 286.2
+. IHNWR 5 (MeOH+d4): 7.76-7.71 (m 2H),

7.36 (m 2H), 3.69-3.65 (m 2H), 3.63-3.59 (m
3.49-3.45 (m 2H), 3.42-3.34 (m 3H), 1.45 (d, J
N al a C HN Exanpl e 51;

i m dd 0O dlazepine. N' \Ni H& Exanple 52;
' enyl -6, 7,8, 9-tetrahydro-5H pyrim do[ 4, 5-d
] azepi pe. q: 15 HN Exanpl e 53;
4-A8=¢hl or o- phenyl ) - 2- et hyl - 6, 7, 8, 9-t et r ahydr o- 5H pyr
| Pl ARbI4 53; 2-BeAZRRL@SucARpAYE )7 8 ©LBRERydro-5H-pyrimido[4,5-
PCT/ US2006/ 029437 N N F HN Exanpl e 54;
2dBEPRINE-- 4- (4-f | uor o- phenyl ) -6, 7, 8, 9-t et r ahydr o- 5H pyr
I Bre B B, B T P TP A s
, . 16; z found, . :
(GRSID) 747432 b 0 1D T, 280, 7280 Qo Al 71671, 2H)
7423-4. A9, $A8-3116Dm, 2H)18.06-3168 (Mn2H3 H2.94-200n, (4¢H). 2H) ,
3. 18-(3.2}@ (m ZFEI})_?m 3. 86- 3.03 ((ﬁrn]'m 2|-E|) , 2. 94-@.] 90 )( m
4H) .

X

Example 55; 2-Benzyl-4-p-tolyl-6,7,8,9-tetrahydro-5H-pyrimido[4,5-djazepine.

MS (ESI): exact mass calcd. for CasHzsN3, 329.19; m/z found, 330.5 IM+H]*. "H NMR
(CDCly): 7.45-7.43 (m, 2H), 7.35-7.33 (m, 2H), 7.30-7.25 (m, 4H), 7.22-7.19 (m, 1H),
4.25 (s, 2H), 3.17-3.15 (m, 2H), 3.05-3.03 (m, 2H), 2.41 (s, 3H).

N™ N

m
HN CF3

Example 56; 2-Benzyl-4-(4-trifluoromethyi-phenyl)-6,7,8,9-tetrahydro-5H-pyrimido[4,5-
dlazepine.

MS (ESI): exact mass calcd. for CooHzoF3Na, 383.16; m/z found, 384.4 [M+H]". 'H
NMR (CDClg): 7.72 (d, J = 8.1, 2H), 7.55 (d, J = 8.0, 2H), 7.43 (d, J = 7.5, 2H), 7.31-
7.28 (m, 2H), 7.23-7.20 (m, 1H), 4.26 (s, 2H), 3.20-3.18 (m, 2H), 3.06-3.04 (m, 2H),
2.95-2.98 (m, 2H), 2.90-2.88 (m, 2H).
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D. N I , CHN Exanple 55; o
2-Benzyl -4-p-tolyl-6,7,8,9-tetrahydro-5H pyri m do[ 4, 5-

woet@zepose. 10 MS (ESI): exact mass cal cd. f orPCT/US2006/029437
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25

C22H23N3, 329.19; mz found, 330.5 [ MtH +. 1H NWR
((';DCIS): 7.45-7.43 (m 2H), 7.35-7.33 (m 2H),

OZTH25 (m 4H), 7.22-7.19 (m 1 H), 4.25 (s, 2H),
5(m 2H), 3.05-3.03 (m 2H), 2.41 (s, 3H. N
C HN 15 Exanpl e 56;

2- Benzyf\ll (4-trifluoronethyl-phenyl)-6,7,8,9-tetrahyd
ro-5H yri i do[4,5- d]azepine. M5 (ESI): exact nmss

. OF3N3i 383.16; mz found, 384.4
(CDCI3):772(dJ 8.1, 2H), 7.55
(d, HN— ,F7.43 (d, J = 7.5, 2H), 7.31- 728

G L5 b%ﬁ%v'b‘h@ TGS ERe0316. h-ehansi:r

2 pAdmidoBich- (j]auze@hﬁ 50 WO 2007/ 019083 PCT/ US2006/ 029437

2“’#4&@1;8%‘%“ Ed%( o He ?J%K'e: I By MYz tpundg3ag.4 i+

y MR BEBClply 7idai 1o dm 21| 7210786 (m I\@ ( ESB)? @gﬂCéH YR9Y-6.95 (m

[ ?bﬁ% 2 %ﬁ%%g{; %3?’3} ?: ‘2743 942'1‘ ?'FH 229@;2 92 (mo4H)- 36

(m 2H), 7.18-7.12 (m 2H), 7.01-6.95 (m 2H), 4.21
(s, , 3.19-3.17 (m 2H), 3.07-3.04 (m 2H),

2.96 2 (m 4H. N ~N F Exanple 58;

2- Cychopentyl - 4- (4-fl uoro-phenyl)-7-nethyl-6,7,8,9-tet
rahyN \f\|5|+ 10 pyrim do[ 4, 5-d] azepi ne.

280!

N F

/

Example 58; 2-Cyclopentyl-4-(4-ﬂuoro-phenyl)—7-methyl-6,7,8,9-tetrahydro-5H-
pyrimido[4,5-d]azepine.

To a solution of 2-cyclopentyl-4-(4-fluoro-phenyl)-6,7,8,9-tetrahydro-5H-pyrimido[4,5-
dJazepine (0.035 g, 0.112 mmol) in MeOH (1 mL) was added formaldehyde (837% in
water; 0.10 mL) and NaBH(OAc); (0.032 g, 0.151 mmol). After the reaction was
judged complete, the mixture was diluted with 1 N NaOH and extracted with CH,Cl,
(8X). The combined organic layers were dried and concentrated. The resulting
residue was purified via SiO, chromatography (1-7% 2 M NHj in MeOH/CH.Cl,) to
give 0.031 g (87%) of the title compound. MS (ESI): exact mass calcd. for CogHpsFN,
825.20; m/z found, 326.4 [M+H]*. 'H NMR (CDCly): 7.47 (dd, J = 5.4, 8.8, 2H), 7.15 (t,
J = 8.7, 2H), 3.38-3.30 (m, 1H), 3.20 (dd, J = 4.1, 6.3, 2H), 2.97 (dd, J = 4.2, 5.9, 2H),
2.71-2.70 (m, 2H), 2.60 (m, 2H), 2.41 (s, 3H), 2.12-2.05 (m, 2H), 1.99-1.91 (m, 2H),
1.87-1.79 (m, 2H), 1.73-1.63 (m, 2H).

The following compounds in Examples 59-62 were prepared using methods similar to
those described in Example 58, starting with the corresponding unmethylated
azepines from the preceding examples.
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To a solution of
2-cycl opentyl -4-(4-fluoro-phenyl)-6,7,8,9-tetrahydro-5

woR@ynigessio[ 4, 5- d] azepine (0.035 g, 0.112 mMmoPJT/U82006/029437

MeOH (1 nL) was added fornmal dehyde (37%in water;
0.10 m -) and NaBH(QAc)3 (0.032 g, 0.151 mmol ). After
t he action was judged conplete, the m xture was
dilubed with 1 N NaOH and extracted with CH2Cl 2 15
(3X) The conbi ned organic | ayers were dried and
condént¥ated. The resulting residue was purified via
7 at ography (1-7%2 M NH3 in MeOH CH2Cl 2) to
gi/ve 0.03 (87% of the title conmpound. Ms (ESI):
e sw€akcd. for C20H24FN3, 325.20; m z found,
326.4 [MrH +. 1H NWMR (CDCI 3): 7.47 (dd, J = 5.4, 8.8,

zilg%a’mpgé %842( é’yclgb]%ﬂ:tylg?ié?th%{j%’@-tglggg,_?fﬁ,g_:?ejfr_(a?ydréjg!?-bgquiég[as-

agazemez 70 (m 2H) 2 60 (m 2H), 2. 41 (s 3H)

%%E% et 953 Falcd g CraNe ol o Wz (ORE AR I 'H NMR
1)€2.389- c@z(nww; 1’2?—93259(% ) rmssr@tdmehs m)r@lz@ie 18Qqm, 2H),

ose descr i bed g

OB IS i m@%eas%ma%@b B Shhiidees, sH, 2.12.2.04
e e 210- 1606 15@-1\:‘)@ ZOPH) 0L9983B1 (m, 2H).

I[FJ’(rCT/ 2006/ 03@232?{5 TN S\I %’xarrp l e (9; )

2- Cycl opentyl - 7- net hyl - 4 p-tolyl-6,7,8,9-tetrahydro-5H

-pyrymdo[ 4, 5- d]azepine. M5 (ESI): exact mass cal cd.

for H27N3i 321.22; nmlz found, 322.5 [ M+H +. 1H NMR

5 ( 3): 7.39-7.37 (m 2H), 7.27-7.25 (m 2H),

3.3 6 (m 1 H, 3.20-3.18 (m 2H), 3.0-2.97 (m
2H) |} 2.]7-2.68 (m 2H), 2.59 (m 2H), 2.41 (s, 3H,

2, 2.12-2.04 (m 2H), 2.0-1.91 (m 2H),

1 Zﬁ), 1.72-1.61 (m 2H). NT N 6N, 0 10
?Q/cl opentyl 4- (4- et hoxy- phenyl )-7-nmethyl -6,7,8,9-te

t Ereximytaks 60 SHey@gmsenmoho([44néthdiqapm1yner miy(-6318,9- té‘!msl@ro 5H-
for C21H27N30, 337.22; rriz found, 338.5

[M‘ﬁﬂ&ﬁ“%ﬁlazﬁﬂﬂe(cm 3): 7.44 (d, J = 8.8, 2H), 6.98
(S (BSH: &a8t masd caldd. 86r CsH,,RED, 3337..@411%2&@133&5 E+H]. 'H

It 081057 &0, 7= 8prorg Elop @ PZ 6 Bypy'5.8 (5 Brpo.3a-5.26 (m,
3Hi)), 33918d,2. 958.2( 812, 2H), 3. @dLJ) 84.%,18.5,23H), 2.71 86T 2H), 2.61 (m,
(31, 224 (s, 51H 25 328%s 602158 .0-1.91 (m, 2H), 1.87-1.79 (m, 2H), 1.71-1.63

(m, 2H).

Example 61; 2-Benzyl-7-methyl-4-p-tolyl-6,7,8,9-tetrahydro-5H-pyrimido[4,5-d]azepine.

MS (ESI): exact mass calcd. for CasHasNa, 343.2; m/z found, 344.5 [M+H]*. 'H NMR

(CDClg): 7.43 (d, J = 7.3, 2H), 7.35 (d, J = 8.0, 2H), 7.30-7.25 (m, 4H), 7.21-7.19 (m,
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N N (N Exanple 61;
2-Benzyl - 7-nmet hyl -4-p-tolyl-6,7, 8, 9-tetrahydro-5H pyri

wWor@afo#9083 d] azepi ne. 20 M5 (ESI): exact nass Pel/U82006/029437

for C23H25N3a 343.2; nmlz found, 344.5 [M-H] +. 1H NMWR
(CDCI3): 7.43 (d, J = 7.3, 2H), 7.35 (d, J = 8.0, 2H),
17HI3/@ 2B. (B52H)NB.18kP.16 (ﬁn,ﬂH)?Z;Bg 2(?5 (rﬁzkl';bmﬁﬁwﬁﬂ)mm 256 (m,
006/,0 7 H, 4.26 (s, 2 3.18-3.16 (m
5@2%;2(7%)%23%? 3"§H) 2.66-2.65 (m 2H), 2.56 (m

2.41 (s, 3H), 2.38 (s, 3H. FN"N 6N 5 Exanple

2
g ‘ uor o- benzyl ) - 4- (4-f 1l uoro- phenyl)-7-nethyl -6, 7, 8
, 9 ahydro-5H pyri m do[ 4, 5-d] azepine. M5 (ESI):
exact

hss cal cd. for C22H21F2N3, 365.17; nfz found,

366. 4 1H NWVR (CDCI3): 7.46-7.42 (m 2H),

7.39- ] 2H), 7.18-7.13 (m 2H), 7.0-6.95 (m
2H) H, 3.20-3.17 (m 2H), 2.96-2.93 (m
2H) (m 2H), 2.58-2.55 10 (m 2H), 2.39

N Exanpl e 63;
2-(4- FI uor o- benzyl) - 4- (4-fl uoro-phenyl)-7-net hyl - 9- et
Eyérﬁ 8-68; Z-(BFRrord- B&r‘z@!bW(MOHLbkb -pi&nym-7-phekiy)-8,7¢8, ezatringéro-5H-

o a sgl uti on of
er(ngg delto Bzmyl) 4- (4-fluoro-phenyl)-5,6,8,9-tetrah

M (ESPY Bkdbt Blsé cBicd AbRZEPLIFEN ] 36817 0Myd ﬂoon@czaea 4 [M+H]". H

tert-hbu ter in form Cl
N ICTORY 28Ry e (htBo(pe7 5 e 218re s 3t a9 (m
aﬂ) 8,(322st QIH) 8.20-3. 7hemnehi), Qf% 2. wﬁmplnzm)utzm M6 (myerep.58-2.55
and '_gaw i ed I_ho pH -10 with 1 M NaOH The m xture was
Rt e e8g (i d CH2Cl 2, dried and concentr at ed.
Chr omat ography on Si02 (0-5%2 M 20 NH3 in
OH CH2Cl 2) afforded the desired conpound.
A lluoro benzyl) - 4- (4-
a- phenyl ) - 7-net hyl - 6, 7, 8, 9-t et rahydr o- 5H pyri m do
~d] azepi ne was al so obt ained. M5 (ESI): exact
. for C23H21F2N3r 377.17; mz found, 378.4
NVR (CDO 3): 7.50-7.46 (m 2H), 7.42-7.37
7 .12 (m 2H),

N F

Example 63; 2-(4-Fluoro-benzyl)-4-(4-fluoro-phenyl)-7-methyl-9-methylene-6,7,8,9-
tetrahydro-5H-pyrimido[4,5-d]azepine.

To a solution of 2-(4-fluoro-benzyl)-4-(4-fluoro-phenyl)-5,6,8,9-tetrahydro-pyrimido[4,5-
dlazepine-7-carboxylic acid tert-butyl ester in formic acid was added
paraformaldehyde (10 equiv.). The mixture was heated at 80 °C for 6 h. The mixture
was diluted with water and basified to pH ~10 with 1 M NaOH. The mixture was
extracted with CH.Cl,, dried and concentrated. Chromatography on SiO, (0-5% 2 M
NH; in MeOH/CH,CL,) afforded the desired compound. 2-(4-Fluoro-benzyl)-4-(4-
fluoro-phenyl)-7-methyl-6,7,8,9-tetrahydro-5H-pyrimido[4,5-d]azepine was also
obtained. MS (ESI): exact mass calcd. for CagHa1FoNs, 377.17; m/z found, 378.4
[M+H]". 'H NMR (CDCls): 7.50-7.46 (m, 2H), 7.42-7.37 (m, 2H), 7.17-7.12 (m, 2H),
6.99-6.94 (m, 4H), 6.03-6.01 (m, 1H), 5.47-5.46 (m, 1H), 4.25 (s, 2H), 3.51 (s, 2H),
2.87-2.83 (m, 2H), 2.76-2.72 (m, 2H), 2.41 (s, 3H).
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6.99-6.94 (m 4H), 6.03-6.01 (m 1 H), 5.47-5.46 (m 1
H, 4.25 (s, 2H), 3.51 (s, 2H), 25 2.87-2.83 (m 2H),

WQ20B0082 (m 2H), 2.41 (s, 3H). 53 WD 2007/ PAP08806/029437

PCT/ US2006/ 029437 N N HNI~ F Exanpl e 64;
2- Benzyl - 4- (4-f | uoro-phenyl)-6, 7,8, 9-tetrahydro-5H pyr
i mdo[4,5- c]azepine hydrochloride. 5 Step A
3- Oxo0- azepane- 1, 4-di carboxvlic acid 1 -tert-butyl
4-et hyl ester and 4-
azepane-1, 3-di carboxvlic acid 1 -tert-butyl ester
ester. To a 0 C solution of
pi peridine-1-carboxylic acid tert-butyl ester
N56.7 mol) in Et20 (170 mnl-) was added

AL, 56.7 mmol) and ethyl diazoacetate
)| nmmol ) dropwi se over 30 mn. After an

e satd. ag. NaHCO83 was added 10 and the

solution was stirred for 1 h, then was extracted with

EAmPER; 2-Berzyb b iluers- phenyjfi7c8. P-4§teahy digeb - Pydrs ok, 5-

dBnPEIM8rocHiligd and concentrated. The resulting
\;&le&g Hg/\/v'zr;)s Sdr?fl ed via Si 02 chronmat ography (10-30%

ESitemA/ tamerazapana 1{ﬁdwaﬁb_o_)1__‘ﬂ_lg_@;c(g3_m%rt_bl¢ifll ester 4-ethyl ester and 4-
ic dci %&/ ‘Ja P ghso|utlon
mbBe)xgml@aﬂdmeokoarasztne|d1er3-bdtyta$tbo(>dy13 @, 56c7 ohniol) in Et,O (170

gt' %é’& enzd))%j- _31(['-32_(? 7&%{@ g Zﬁr!'lrllﬁﬁéﬁ@ ﬁ@?dlﬁ&lc% aefg (7. ZQ’ T’nef_p 68.0
amel) dedpyireoo\BH3P ymin.mter an addiicaab phnsatd Te NaHO@ was added

%ﬂmﬁé@aut\(@ﬁvé’é’ ?tﬁfaegiqgr ‘f was extr%ctid wijth EttQO gu% yThe combined

0X0- azepane-1 |car[§oxy IC acl

@sganic laay@tsrvgﬂre wpetked it biirtd, Wged end henamtrhwds Thegestiltrgdresidue

GBI fe D18 Qoo I S0 TED A Sheo T 48 0 (349

Ob¥eRozEen®)e-1.9-daroryliQédid 1Fedbutytidsteds-etiyl Bste8. IR addition,

%@5 %Z:ﬁ)% &7{ tﬁ%m& %é‘l%_p 4-0%%3%%11%7 %—H‘ca%yhcgacﬁ?—ger&é&yl ester

rﬁthwq)ster&laeoscﬁat% (m 2H) 1 98-1.88 (m 2H) The

E’;hampe go@poum@l Mas HNpEreSlztrom 3-oxo—azepane-1 ,4-dncarboxyhc acid 1-tert-
butyl ester 4-ethyl ester according to the methods described in Example 1. MS (ESH):
exact mass calcd. for Cp1Hz0FNs, 333.16; m/z found, 334.4 [M+H]*. '"H NMR (DMSO-
ds): 9.81 (m, 2H), 7.55 (dd, J = 5.5, 8.7, 2H), 7.40-7.35 (m, 4H), 7.31-7.27 (m, 2H),
7.22-7.19 (m, 1H), 4.46-4.43 (m, 2H), 4.21 (s, 2H), 3.43-3.33 (m, 2H), 3.00-2.93 (m,
2H), 1.98-1.88 (m, 2H).

The following compounds in Examples 65-68 were prepared using methods similar to
those described in Example 64.
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WD 2007/ 019083 PCT/ US2006/ 029437 t xanpl e 65;
4- (4- Fl uor o- phenyl ) - 2-i sopropyl -6, 7, 8, 9-t et r ahydr o- 5H

wW@oo01®es 4, 5- c] azepi ne hydrochl ori de. M5 ( ESPQT/US200€029437

mass cal cd. for Cl7H20FN3, 285.16; m z found, 286.4
[Hvakiple 65; 4-(MNFuOrOVERY I 8)isopPopy/T-6(758,9-dt)ahy drosoH-peltmidd[4;5-

. . 40-7.37 (m 2H), 4.49-4.44 (m 5
%@?pg?hgé‘%’@r%% 2H), 3.19-3.10 (m 1 H), 2.99-2.97
(MS (R23):,exactIBask. @kcd, for CHllAN3285.08; mk faud, 286GHM-+H} . NH NMR

| | :
éPP"s?’QS?%-E???E% B of 57 (45, ) 5.5 B2 g O BTy A 44 (.
x:C'} dz-esienen, 2H), hyBooy . 008, 970, PH) exeg-t aZaas 2H),1.30
|pdg d gy CIBH2INS, 281, 19; "z f ound, a5 g [ M+H] +.
iﬁ{wﬁ% O d6): 9.80 (s, 2H), 7.41 (d, J = 8.0,
7.35 (d, J = 8.0, 2H . 4.46 (m 2H . 3.50-3. 36

(m H, 3.18-3.10 (m 1 H), 3.90-2.98 (m 2H), 2.8
(s, 3H, 1.98-1.90 (m 2H), 1.29 (d, J = 6.9, 6H). 15
[N

N N Exanpl e 67,
2-1s opyl - 4- (4- met hoxy- phenyl ) -6, 7, 8, 9-t et r ahydr o- 5H
-p Wwdof45- c]azepine. N N HN 20 Exanpl e 68;

2N sops op phenyl -6, 7, 8, 9-t et rahydr o- 5H pyri m do[ 4,
5- c}aZepi ne” 55 WO 2007/ 019083 PCT/ US2006/ 029437 rl

%xglmlﬂle é6; 2-Igoprgbyl-4-p-tolyl-6,7,8,9-tetrahydro-5H-pyrimido[4,5-c]azepine
hydrochloride.

MS (ESI): exact mass calcd. for CigHzsNs, 281.19; m/z found, 282.4 [M+H]*. 'H NMR
(DMSO-dg): 9.80 (s, 2H), 7.41 (d, J = 8.0, 2H), 7.35 (d, J = 8.0, 2H), 4.46 (m, 2H),
3.50-3.36 (m, 2H), 3.18-3.10 (m, 1H), 3.90-2.98 (m, 2H), 2.8 (s, 3H), 1.98-1.90 (m,
2H), 1.29 (d, J = 6.9, 6H).

Example 67; 2-Isopropyl-4-(4-methoxy-phenyl)-6,7,8,9-tetrahydro-5H-pyrimido[4,5-
clazepine.

Example 68; 2-Isopropyl-4-phenyl-6,7,8,9-tetrahydro-5H-pyrimido[4,5-c]azepine.
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H Exanple 69;
2-Benzyl - 4- (4-fl uor o-phenyl )-6,7,8,9-tetrahydro-5H1, 3

WO geornimsn- benzocycl ohept ene hydrochl ori de. TPET/UB100€029437

15

20

compound was synt hesi zed as described in Exanple 64

¥Q 4-oxo 5 azepane-1, 3-di carboxylic acid

-butyl ester 3-et hyI ester. M5 (ESI): exact mass
carked™for C21H2OFN3, 333.16; m z found, 334.4 [ MtH] +.
1H NV\R(DMSO-d6): 9.59 (s, 2H), 7.66 (dd, J = 5.5,
8.8, H)N 7.42-7.27 (m 6H), 7.22-7.19 (m 1 H),

4. 29-4 24 2H), 4.21 (s, 2H), 3.42-.36 (m 2H),

3. 2H), 2.01-1.95 (m 2H. CNN ~1 N 10
F Q

2, 7-Di 4F4fluoro phenyl)-5, 6,7, 8-tetrahydro-py

rido[3,4- d]pyrimdine hydrochloride. The title
c GiponlePNEBenzH hikiiuaser Phenlles 2,8, btatrahydrextithbides-triaza-

Sgﬁlg’%c_ﬁg&g%éﬁ@ﬂyd}ochlonde

_ pi peri di ne-4-carboxylic acid ethyl ester
hybe ddécompeend wag siinthesized aswiescrives ip&Exampledd ushigroxo-

RO AR WAL SRRy ot o

foal|nd-,f0ﬂ@a.l-l50F’[NW$€I]3+16 mmmd ( RBAOHINHT . "H NMR 1DMSOcd): 9.59 (s,

2 7 .16 7,38.

. 5O S el TR b o
2@HTHe2 T tarBbilriti42-i36 (FX Zhihl H22-3 ROT B, vED.c2.Q1-8(95r(8d 2H3i ng

nmet hods simlar to those described in Exanple 70. 56

WO 2007/019083 PCT/ US2006/ 029437 N N N Exanple 71;
| -4-p-tolyl-5,6,7,8-tetrahydro-pyrido[3,4-d

b

Jpyrim \ NN\ I NI / 5 Exanple 72,
2, 7-Di berizyl} 4- phenyl 5,6,7,8-tetrahydro-pyrido[ 3, 4-d]
pyrim di neg \N

@@rk@

Example 70; 2,7-Dibenzyl-4-(4-fluoro-phenyl)-5,6,7,8-tetrahydro-pyrido[3,4-
d]pyrimidine hydrochloride.

The title compound was synthesized as described in Example 1, Steps A-C, using 1-
benzyl-3-oxo-piperidine-4-carboxylic acid ethyl ester hydrochloride. Purification was
performed using SiO. chromatography (2 M NH; in MeOH/CH,Cl,). MS (ESI): exact
mass calcd. for Co7HasFNg, 409.2; m/z found, 410.5 [M+H]*. "H NMR (MeOH-d.):
7.74-7.70 (m, 2H), 7.66-7.63 (m, 2H), 7.56-7.53 (m, 3H), 7.36-7.18 (m, 7H), 4.59 (s,
2H), 4.49 (br s, 2H), 4.29 (s, 2H).

The compounds in Examples 71-75 were prepared using methods similar to those
described in Example 70.
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NI/ O Exanple 73;
2, 7- D benzyl - 4- (4- et hoxy- phenyl )-5,6, 7, 8-tetrahydro-p

wQ@eiodof®sxt- d]l pyrimdine. 10 NN N F Exanpl ePGHUS2006/029437

5

10

7- Benzyl - 4- (4-f 1 uoro-phenyl )-2-isopropyl-5,6,7,8-tetra
hydro-pyrido[3,4- d]lpyrimdine. NN / N/ 15 57 WO
2007/ 0 3 PCT/ US2006/ 029437 Exanpl e 75;
7- Benz <i sopropyl - 4- phenyl -5, 6, 7, 8-t etrahydro-pyrid
o[ 3,4-d]pyrijmdine. CNN HN , F Exanple 76;
2- Benzyl - 45444 f | uor o- phenyl ) -5, 6, 7, 8-t et rahydr o- pyri do
[ 3, 4-d] pyrim di 5 hydrochl oride. To a solution of
2. 74 bepZyhZ | uor o- phenyl ) -5, 6, 7, 8-t et rahydr o- py
ri3,4N dlpyr im di ne hydrochloride in EtOH was added
[ ol | owed by 1, 4- cycl ohexadi ene (5
eguample 7“ﬁh2,7rﬂ')ibéMye4mlyhéﬂEﬁl—teitah&ﬁro@;frido[ﬂ—d]pyrimidine.
filtered and concentrated. The residue was di ssol ved
in CH2ClI 2 and treated with Dowex 550A 10 resin. After
esin was renoved by filtration and the

vas concentrated. Chromatography on Si02 (2
CH2Cl 2) afforded the title conpound. M
mass cal cd. for C20H18FN3i 319.15; niz

320N4 ru+ 1H NVR (MeOH-d4): 7.70-7.67 (m

36 %, 3F 7.31-7.25 (m 4H), 7.20-7.17
[ 4.Jaz ‘ 4.26 (s, 2H), 3.48 (t, J =
3709 ( J ='6.1, 2H. 15

Example 72, 2,7-D|benzy| -4-phenyl-5,6,7,8-tetrahydro-pyrido[3,4-d]pyrimidine.

NN
@\/m
N O/

Example 73; 2,7-Dibenzyl-4-(4-methoxy-phenyl)-5,6,7,8-tetrahydro-pyrido[3,4-
dlpyrimidine.

@Jj@

Example 74; 7-Benzyl-4-(4-fluoro-phenyl)-2-isopropyl-5,6,7,8-tetrahydro-pyrido[3,4-
d]pyrimidine.
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The conpounds in Exanples 77-81 were prepared using
nmet hods simlar to those described in Exanple 76. N N

WOoiRNI07/01983 Exanpl e 77; PCT/US2006/029437

10

15

20

25

2-Benzyl -4-p-tolyl-5,6,7, 8-tetrahydro-pyrido[ 3, 4-d] pyr
i mdine hydrochloride. M5 (ESI): exact mass cal cd.

f @xakapbHizsl MBerdiR-kbépropliza-ploshyils 6374 8-tekrd rH]-pyndd:!S MNyByrimidine.
(MeOHd4): 7.55-7.54 (m 2H), 7.44-7.36 4H) ,
7.29-7.26 (m 2H), 7.22-7.19 (m 1 H), 4. 46 (s, 2H),
(s, 2H), 3.48 (t, J =6.1, 2H, 3.12 (t, J = 6.1,
.44 (s, 3H). 25 58 WD 2007/019083

006/ 029437 N N1 \ HN I Exanple 78;

2- Benzyl - 4- phenyl -5, 6, 7, 8-t etrahydro- pyri do[ 3, 4-d] pyri
ifd. NN NHNI / 05 Exanple 79;

2- Benz 1- (4- et hoxy- phenyl)-5,6,7,8-tetrahydro-pyrid
idine. NNHN F Exanple 80;

epyl ) - 2-1 sopropyl -5, 6, 7, 8-tetrahydro- pyr

%%mpwé’%%y RN T (R S —
2%%:6ch%+ 1H NVR (|v90|+ d4): 7 74 7.72 (m 2H)

7.33- pEl? g

ijaasoéut@@ og] Zgog‘%ﬁrfzy[[ﬁ{,ﬂ lugro+ e(lyl 5532_, getgahygm)-pyr[go[g’iﬂ

( d]pyﬁrmdlﬂe Rydr@c':ﬂ)londé‘ uNEt(bH/waSJa@dblﬁ\Hmt)% %hunvgfollowed by 1,4-

S PIRE A 2 Ba 8y GURUTLIE BRaABFEY 585 56 et b ficred dna

pb@rﬁtﬁin&ételd.s i@ reBEheAas SisBbIlE] intCHJANCHR trélREE Witk BdweR 550A
resnlxJ Efte5r81' h, the resin was removed by filtration and the filtrate was concentrated.
Chromatography on SiO, (2 M NH; in MeOH/CH,Cl,) afforded the title compound. MS
(ESI): exact mass calcd. for CaoH1gFNg, 319.15; m/z found, 320.4 [M+H]*. 'H NMR
(MeOH-d,): 7.70-7.67 (m, 2H), 7.36-7.35 (m, 2H), 7.31-7.25 (m, 4H), 7.20-7.17 (m,

1H), 4.42 (s, 2H), 4.26 (s, 2H), 3.48 (1, J = 6.1, 2H), 3.09 (t, J = 6.1, 2H).

The compounds in Examples 77-81 were prepared using methods similar to those
described in Example 76.

N
l/
HN

Example 77; 2-Benzyl-4-p-tolyl-5,6,7,8-tetrahydro-pyrido[3,4-d]pyrimidine
hydrochloride. ‘

MS (ESI): exact mass calcd. for CyHpiNg, 315.17; m/z found, 816.4 [M+H]". "H NMR
(MeOH-d,): 7.65-7.54 (m, 2H), 7.44-7.36 (m, 4H), 7.29-7.26 (m, 2H), 7.22-7.19 (m,
1H), 4.46 (s, 2H), 4.29 (s, 2H), 3.48 (t, = 6.1, 2H), 3.12 (1, J = 6.1, 2H), 2.44 (s, 3H).
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20 59 WD 2007/019083 PCT/ US2006/ 029437 N INI1 / \  ,N
| / F Exanple 82;

WQ2BanrpB3 4- (4-f 1 uor o- phenyl ) - 7- et hyl - 5, 6, 7, SPCEUR Y 029437

ro-pyrido[3,4- d]pyrimdine hydrochloride. MS (ESI):
exact mass calcd. for C21H20FN3, 333.16; m z found,

A [MrH +. "H NVR 5 (MeOHd4): 7.70-7.68 (m 2H),
7.17 (m 7H), 4.70-4.60 (m 1 H), 4.45-4.35 (m 1
4.25 (s, 2H), 3.76 (br s, 1 H), 3.11-3.01 (m 4H).

n4- (4-fluoro-phenyl)-7-isopropyl-5,6,7,8-tetra
hydr - py ido[3,4- 10 d]pyrimdine. NN I / NI / F
Ex

4+N- El uor enyl )-2-isopropyl -7-nethyl -5,6,7,8-tetra
hydr o- pyri do[ 3, 4- d] pyri m di ne hydrochl oride. 15 M5
(B8inple é&2Benadd-phehyleb, 6,7 @ teCAMd2O-B)X3J o] 2,8 & dhGimitihe.
found, 286.3 [MtH +. 1H NVR (MeOHd4): 7.74-7.71 (m
2H), 7.32-7.29 (m 2H), 4.72-4.62 (m 1 H), 4.49-4.37

( H, 3.79 (br s, 1 H, 3.43-3.32 (m 2H),
3.2503.19 (m 1 H), 3.13 (s, 3H), 3.09-2.99 (m 1 H),
1. , J =6.6, 6H. 60 WD 2007/ 019083

PCT/ USR006/ 029437 C N N1 ~\ N Exanpl e 85;

2-1 s@pr d}')yl -7-met hyl - 4- phenyl -5, 6, 7, 8-tetrahydro-pyrid
gy di ne.

O/
Example 79; 2-Benzyl-4-(4-methoxy-phenyl)-5,6,7,8-tetrahydro-pyrido[3,4-
dlpyrimidine.

Example 80; 4-(4-Fluoro-phenyl)-2-isopropyl-5,6,7,8-tetrahydro-pyrido[3,4-d]pyrimidine
hydrochloride.

MS (ESI): exact mass calcd. for CigH1sFNg, 271.15; m/z found, 272.4 [M+H]". 'H NMR
(MeOH-d,): 7.74-7.72 (m, 2H), 7.33-7.30 (m, 2H), 4.48 (s, 2H), 3.51 (1, J = 6.0, 2H),
3.26-3.20 (m, 1H), 3.12 (t, J = 6.0, 2H), 1.37 (d, J = 7.2, 6H).

Example 81; 2-Isopropyl-4-phenyl-5,6,7,8-tetrahydro-pyrido[3,4-d]pyrimidine.

The compounds in Examples 82-85 were prepared using methods similar to those
described in Example 58.
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10

15

NNS NS5 Exanpl e 86;
7-Benzyl - 2-i sopropyl - 4- (5- net hyl -t hi ophen-3-yl)-5, 6, 7,

wW@2a0e01@By dr o- pyrido[ 3, 4-d] pyri m di ne hydr ochPGr/U8m®06/029437

Step A

7- Benzvl - 2-i sopropyl -5, 6, 7, 8-tetrahvdro-pyri dof 3, 4-
i mdin-4-vl)- thiophene-2-carbal dehyde. The title
und was prepared as described in Exanple 1,

-C. 10 Step B.

St €ps
7- Be = 2-1sopropyl - 4- (5-net hyl -t hi ophen-3-yl) -5,

6, 7, N|8 t'\étrahvdro pyridof 3,4- dlpyrimdine. To a
soI ( she product of Step A (0.230 g) in

was added hydrazine hydrate (0.1 niL).

xture wad heated at 200 C for 1 h, then KOH
g
(n% i‘n:ﬁ@ex tg% ré"eﬁénié‘rﬂﬂgﬁ’ L1186 dﬁ%@yl@‘?%étﬂgeééé’z’adsﬂégﬁﬁycfre dc{f%A-
\ﬂﬂmétml@llﬁﬂ hgstiockletidal W|th Et 20. The conbined 15 organic
n t d - 1

OW SO o r'ap
ﬂﬁe&iﬁ@s@B (@, f2d11'd666<7 1174(61 g f4 ?%QQ (tm e"H) 4.45-4.35 (m,

C@p??gq? S elﬁﬁafmﬁ?ﬁs(rrf’ah?,\mf%b 82+25|L21§3|\Bs

7.85-7.84 (m 1 H), 7.65-7.63 (m 2H), 7.56-7.55 (m

3H) .37-7.36 (m 1 H, 4.60 (br s, 2H), 4.44 (br s,
2H) 46-3.32 (m 2H), 3.22-3.17 (m 1 H), 2.55 (s,
20 S 1.34 (d, J =7.2, 6H. ~~-c NN NCZDt,-" S
Exanpl e |87;

o- pyridol3, 4-.d] pyrlmdl ne hydrochl orlde 61 WO
2007 01 083 1/ US2006/ 029437 The title conpound was

e #ing to the nmethods described in Exanple
86. I\/IS (ESI) exact mass cal cd for C21H23N3S,
349.16; mz fou 350. 4 [ M+ 1H NI\/R&I\/E()—I—4
gixggncge 8% 2( ﬁ?nzyl 110(4 flgorpephengldy (Imprqmﬂ 5,677 getyargygrq pf)(ndo [3,4-
%—“}nn«ﬁd,ﬁg(s 2H), 4.59 (br s, 2H), 3.89 (br s, 1 H,

TB7°3.85 (m 4H), 1.40 (d, J = 6.6 6H). 5

Example 84; 4-(4-Fluoro-phenyl)-2-isopropyl-7-methyl-5,6,7,8-tetrahydro-pyrido[3,4-

d]pyrimidine hydrochloride.

MS (ESI): exact mass calcd. for Ci7HxFNa, 285.16; m/z found, 286.3 [M+H]*. 'H NMR
(MeOH-d,): 7.74-7.71 (m, 2H), 7.32-7.29 (m, 2H), 4.72-4.62 (m, 1H), 4.49-4.37 (m,
1H), 3.79 (br s, 1H), 3.43-3.32 (m, 2H), 3.25-3.19 (m, 1H), 3.13 (s, 3H), 3.09-2.99 (m,
1H), 1.35 (d, J = 6.6, 6H).
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N NS HN Exanpl e 88;
2-1sopropyl -4-(5-net hyl -t hi ophen-3-yl)-5,6,7,8-tetrahy

waoele@7pyr83lo[ 3, 4- d] pyri m di ne hydrochl ori de. APGDUSI0EMI437

of

7- benzyl - 2-i sopropyl - 4- (5-net hyl -t hi ophen-3-yl)-5,6,7,
8-tet dro- 10 pyrido[ 3, 4-d]pyrimdine hydrochl oride
(0.133 g) in 1,2-dichloroethane (7 nmL.) was treated

wi th N-TN oroet hyl chl orof ormate (0.105 nL). The

eated at 95 C for 16 h, concentrated,

di s$ol OH, and heated at 50 C for an

j The m xture was concentrated and

onma o hed on Si 0 NH3 | CH2Cl 2)_ -
APl 35S o8 samefhvl-Fhel s b Ryderyeis Rgisol 4 Wpyrmiaine
found, 274.3 15 [MtH +. 1 H NVMR (MeOHd4): 7.81-7.80

(m 1 H, 7.36-7.35 (m 1 H, 4.42 (s, 2H), 3.55 (t,

J =6.0, 2 3.25 (t, J 6.0, 2H), 3.19 (m 1 H),

2.55 (s, 3 ,\'\iL.SS(d, J 7.2, 6HH. X NN S HN

Exanpl e 89
2-186pro hen- 3-yl -5,6, 7, 8-tetrahydro-pyri do[
3, | pyrj m di ne__ hydrochl ori de. The title conpound
was>prepared according to the nethods described in
Exanple 88. M (ESI): exact nmass cal cd. for

CEARNPNGE; 7208912y 142- iswpmp&b‘&n(ﬁjmeﬁﬁmmboqhwmﬁm-wﬂ,smhydro-
7.70-7. 65 2H), 4. 49
(249%ﬂ1q§p§1}1%§¥1§ hﬁér"%gbﬂ&e 3.31-3 2(3m H)3H)_ |

W.sggrnegégﬂgwah% r‘@%ﬂﬂ%}o@@%h@%? tdsa 25 described in

PERBHJSEOD@’IGQEQA-:U N N S N Exan'pl e 90

15

20

Igynmldlne To a solutlon of the product of Step A (0. 230 g) in ethylene glycol was
added hydrazine hydrate (0.1 mL). The mixture was heated at 200 °C for 1 h, then
KOH (0.150 g) was added and the heating continued for 6 h. The mixture was
aliowed to cool then was diluted with water and extracted with Et,O. The combined
organic extracts were dried and concentrated to 0.210 g of pale yellow solid.
Chromatography on SiO, (EtOAc/hexanes) afforded 0.146 g of the title compound.
MS (ESI): exact mass calcd. for CoHzsNsS, 363.18; found m/z 364.4 [M+H]". H
NMR (MeOH-d,): 7.85-7.84 (m, 1H), 7.65-7.63 (m, 2H), 7.56-7.55 (m, 3H), 7.37-7.36
(m, 1H), 4.60 (br s, 2H), 4.44 (br s, 2H), 3.46-3.32 (m, 2H), 3.22-3.17 (m, 1H), 2.55 (s,
3H), 1.34 (d, J = 7.2, 6H).

QST

Example 87; 7-Benzyl-2-isopropyl-4-thiophen-3-yl-5,6,7,8-tetrahydro-pyrido[3,4-
d]pyrimidine hydrochloride.
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M5 (ESI): exact mass calcd. for CL6H21N3S, 287.15; mz
found, 288.3 [MtH] +. 1H 5 NVR (MeOHd4): 7.79 (s, 1

woRo7/0189683 (s, 1 H), 4.65-4.54 (m 1 H), 4.45-4pGBULI0N6/129437

H, 3.83 (br s, 1 H, 3.41 (br s, 1 H, 3.27 (br s, 1
H), 3.20-3.13 (m 4H), 2.55 (s, 3H), 1.34 (d, J =
e, title ldpmphiund whs BrepiireDadewading © t8d methods described in Example 86.

R R D R L

d¥B  Metbisd g:e8.2@18.28qm, THY HLENBB9 (i 3HY,37.56W B5f(01 BH), 4.65 (s,

I\/R 7. (t
g gsglf ?dﬁHa%%%g 304 5743 A, o,y =60
449(m1 , 3.95-3.81 (m 1 H, 3.57-3.41 (m 1 H),
3.3 2 (m 1 H, 3.16 (s, 3H, 15 1.41 (d, J =
6. 6, H) The foll ow ng conpounds in Exanpl es 92-99
ﬁpared using the nmethods simlar to those
desgri bed for Exanple 70 utilizing 1
hyl - 4- oxo- pi peri di ne-3- carboxylic acid
Tn place of
1-b nzyI- X0- pi peridi ne-4-carboxylic acid ethyl 20
ester drochloride. NI NNF 1-0 63 WO 2007/019083
@%ﬁ;@ﬂgg@@gyﬁ 4-Exapihyethipphen-3-yl)-5,6,7,8-tetrahydro-pyrido[3,4-
0- phenyl) 2-isopropyl - 8-nethyl -5, 6,
Qﬂ@@ﬁﬁd’be ﬂyénﬂcﬁlbr‘r&é{l do[ 4, 3-d] pyrimdine. NNI ~\ F
(ﬁ scgutmag{—gy kengyl- -lsopropyl -4-(5-methyl-thiophen-3-yl)-5,6,7,8-tetrahydro-
L I I
@P], o d@rmdme h?&h%cﬁlpg{jé‘@; i dﬂ%&jﬁ‘g 2. ?lgﬁlbz%%ﬂ{5%8§‘7 ) oo
Neﬂted W|th 1- chloroethylchloroformate (0.105 mL). The mixture was heated at 95 °C

for 16 h, concentrated, dissolved in MeOH, and heated at 50° C for an additional 2 h.
The mixture was concentrated and chromatographed on SiO, (2 M NHg in
MeOH/CH.CL,). MS (ESI): exact mass calcd. for Cy5H:gNsS, 273.13; m/z found, 274.3
[IM+H]*. 'H NMR (MeOH-d,): 7.81-7.80 (m, 1H), 7.36-7.35 (m, 1H), 4.42 (s, 2H), 3.55
(t, J=6.0, 2H), 3.25 (1, J = 6.0, 2H), 3.19 (m, 1H), 2.55 (s, 3H), 1.35 (d, J = 7.2, 6H).

HN

Example 89; 2-Isopropyl-4-thiophen-3-yI-5,6,7,8-tetrahydro-pyrido[3,4-d]pyrimidine
hydrochloride.

The title compound was prepared according to the methods described in Example 88.
MS (ESI): exact mass calcd. for Cy4H17N3S, 259.11; m/z found, 260.3 [M+H]*. H
NMR (MeOH-d,): 8.16-8.15 (m, 1H), 7.70-7.65 (m, 2H), 4.49 (s, 2H), 3.57 (t, J = 6.0,
2H), 3.31-3.23 (m, 3H), 1.39 (d, J = 7.2, 6H).

The following Examples 90-91 were prepared using methods similar to those
described in Example 58.
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~ 1 \ Exanpl e 94;
6- Benzyl - 2-i sopropyl -8-net hyl -4-p-tolyl-5,6,7,8-tetrah

w@q deogopmpss do[ 4, 3- 10 d]lpyrimdine. NN~ | \ PCIUS2006/029437

Exanpl e 95;

6- Benzyl - 2-i sopropyl - 8- net hyl - 4- phenyl -5, 6, 7, 8-t et rahy
dro- pyri do[ 4, 3- d] pyrimdine. 15 64 WO 2007/019083
PCT/ US2006/ 029437 N1 N N CF3 10 Exanple 96;

6- B |zyN-2 i sopropyl - 8-net hyl - 4- (4-trifl uoronet hyl - phe
nyl 8- tetrahydro-pyrido[4, 3-d]pyrimdine. NI
N Exanpl e 97;

yl - 4-7d- chl or o- phenyl ) - 2-i sopr opyl - 8- net hyl -
7,8-tetrahydro- pyrido[4,3-dlpyrimdine. NN N 10
Exampleco® &: Isopropyl-7-methyl-4-(5-methyl-thiophen-3-yl)-5,6,7,8-tetrahydro-

BB ORe Bl i e TX N N = T N €1

MS (ESI): exact mass calcd. for CigHzNsS, 287.15; m/z found, 2883[M+H]+ 'H
NMR (MeOH-d,): 7.79 (s, 1H), 7.36 (s, 1H), 4.65-4.54 (m, 1H), 4.45-4.35 (m, 1H), 3.83
(or s, 1H), 3.41 (br s, 1H), 3.27 (br s, 1H), 3.20-3.13 (m, 4H), 2.55 (s, 3H),1.34 (d,J =
7.2, 6H).

Example 91; 2-lsopropyl-7-methyl-4-thiophen-3-yl-5,6,7,8-tetrahydro-pyrido[3,4-
d]pyrimidine hydrochioride.

MS (ESI): exact mass calcd. for C45H1gNgS, 273.13; m/z found, 274.3 [M+HT". H
NMR (MeOH-d,): 8.27 (t, J = 1.8, 1H), 7.71 (d, J = 1.8, 2H), 4.82-4.71 (m, 1H), 4.63-
4.49 (m, 1H), 3.95-3.81 (m, 1H), 3.57-3.41 (m, 1H), 3.34-3.32 (m, 1H), 3.16 (s, 3H),
1.41 (d, J = 6.6, 6H).

The following compounds in Examples 92-99 were prepared using the methods similar
to those described for Example 70 utilizing 1-benzyl-5-methyl-4-oxo-piperidine-3-
carboxylic acid ethy! ester in place of 1-benzyl-3-oxo-piperidine-4-carboxylic acid ethy!

ester hydrochloride.

X

N“ N
\I

C
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1-0 65 WO 2007/019083 PCT/ US2006/ 029437 Exanpl e 99;

6- Benzyl - 4- (4' - chl or o- bi phenyl - 4-yl)-2-i sopropyl - 8- net
wWh078198%, 8- tetrahydro-pyrido[ 4, 3-d] pyri m di PET/UTI006/029437

foll ow ng conmpounds in Exanpl es 100- 105 were prepared

using nethods simlar 5 to those described in Exanple

Taniplé 92y &Beﬁyl B-(4Hlubvoaphzingl)-208spropyl-8- methyl -5,6,7,8-tetrahydro-

ﬁ);)ﬁ O4|éJ$J ert?yl) 2-i sopropyl - 8- net hyl - 7, 8-tetra
dr * d] pyri m di ne hydrochl ori de 10 %S

(ESI): exact mass cal cd. for CLl7H20FN3, 285.16; niz

foun 86.4 [MrH +. 1H NVR (MeOHd4): 7.69-7.66 (m

2H) , d\?l§4-7.30(m 2H), 4.56-4.53 (m 1 H), 4.32-4.29

3.81-3.78 (m 1 H), 3.45-3.38 (m 1 H),

1 H, 3.26-3.24 (m 1H), 1.55 (d, J =

7 (d, J =6.6, 6H. NNNF 15 HC

r 0y 4- TfFuor o- phenyl ) - 2-i sopr opyl - 8- net hyl -5, 6, 7
t e{ ralydcio- pyrido[ 4, 3-d] pyri m di ne hydrochl ori de.
(E exact mass cal cd. for C17H19CI FN3, 319. 13;

f oef, 320.3 [MHH +. 1H NI\/R(I\/EO—l-d4) 779777

7,60-7. 7.46-7.44

5 8” %6 %‘Eﬁzefhﬁ‘-??- ﬁ\fro %ﬂ%owgv' ﬁi'SOPf@BW 8311@ Vih,6:7,8-
ahydid-pyridiof03-3JpyaAmidme. 2H) , 3.26-3.20 (m 1 H), 1.54
J =7.2, 3H), 1.36(d,J:7.2, 6H). NNI1 \ NH

—~=
9%

66 WO 2007/019083 PCT/ US2006/ 029437 Exanple 102;
2-1s pyl - 8-nmet hyl -4-p-tolyl-5,6,7, 8tetrahydro-pyri
do[ 4, 3-d] pyri m di ne

N/N

T

Example 94; 6-Benzyl-2-isopropyl-8-methyl-4-p-tolyl-5,6,7,8-tetrahydro-pyrido[4,3-
10 djpyrimidine.

Example 95; 6-Benzyl—2—isopropyl-s—methyl-4-phenyl-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidine.
15
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hydrochl oride. M5 (ESI): exact mass cal cd. for
C18H33N3, 281.19; mz found, 282.4 [M+H +. 1H NMR

W@ MwOIhWdy : 7.57-7.56 (m 2H), 7.45-7.44 (m 2P)T/US2006/029437

10

4.59-4.56 (m 1 H, 4.35-4.33 (m 51 H, 3.83-3.80
(m 1 . 3.52-3.49 (m 1 H, 3.40-3.30 (m 2H), 2.46
(s, 3H), 1.58 (d, J 7.2, 3H, 1.41 (d, J = 6.6, 6H).
N X N~z Exanpl e 103;

2- 1 sopr opyl - 8- nmet hyl - 4- phenyl -5, 6, 7, 8-t et rahydr o- pyri d

SZCAN dyrimdine. NN *N CF3 H Exanpl e 104;

net hyl -4-(4-trifluoronethyl - phenyl)-5,6,
0-Cpyrido[ 4, 3-d]pyrinmidine. 15 NN S H

7, 8-t

Exanp 5;

2-1 sopr - 8- net hyl - 4-t hi ophen-3-yl -5, 6, 7, 8-tetrahydr

0- pyri doj4, 3- d] pyri mdine. 67 WO 2007/ 019083

P %% . (AR Smdtf-phenyl)-5 678
%HS uor’c(J3 %ﬁl SIgBMp&loé ﬁét@' 7 di hydro eB l'o
[%tmpmpynnbm?ﬂd]pyhmdilmhl oride. Step A

6- Benzyl - 2-1 sopr opyl -6, 7- di hydr o-5H pyrrol o[ 3
4-dl pyrimdin-4-ol To a 5 solution of 1

- benz - 0X0- pyrrolidi ne-3-carboxylic acid ethyl
ester hydrochloride (U S. Pat. No. 3,312,716; 0.568

Nt r ahydf

g, 2.8 Dl) in tert-BuOH was added i sobutyram dine
hy. (0.282 g, 2.30 mol) and KO Bu (0.516 g,
4.6 mmmol ) er heating for 6 h at 100 C the
reactjjen wasL£o@led to rt, concentrated, diluted with

wat erfand washed with Et20. The organic | ayer
di scar%@The aqueous | ayer was adjusted to

Example 97; 6-Benzyl-4-(4-chloro-phenyl)-2-isopropyl-8-methyl-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidine.

Nj:N
I/
A
S
S

N

O

Example 98; 6-Benzyl-2-isopropyl-8-methyl-4-thiophen-3-yl-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidine.
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10 pH 7 and extracted with Et20. The organic |ayers
were then dried and concentrated to give 0.145 g

W@ 28701983t he title conmpound of yellow solid tPEr/Usmge6/029437

used without further purification. Steps B and C. The
title conpound was prepared according to the nethods
deeinieh@? 6-Benzgkdrtdiabloro-bdhemd-48/p2risopropyss-(Eshyl-5,6,7,8-

OHP2FN3, 347.18; mfz 15
éoruiénifidwé’é‘@?ﬁ/g’?ﬁ]yﬁ'ﬂ‘rdi ‘NVR (MeOH-d4): 7.99-7.96 (m
7.61-7.60 (m 2H), 7.53 7.51 (m 3H), 7.34-7.32

(
'I’ﬂe f§ ingc %ﬁg@ﬂ 8§n 5%5’%9% 15(% HE)? Q\Q??\P%g%lred%{ ﬁfg rﬁ %%Es similar
@ mas ﬁpﬁ@dl@ﬁ}xample 76.
4- (4-Fl uor o- phenyl ) - 2-i sopropyl -7-pyrrolidin-1-yl-5,6,
7,8-tetrahydro- quinazoline. Step A
- 2- ox0- cycl ohex- 3- enecar boxyl i ¢ aci d et hyl
To a -78 C solution of LDA (192 mmol) in THE
(200NTLN was added 3- et hoxy- cycl ohex-2-enone (23 niL)
L OpWE. SE er stirring for 1 h at -78 C, ethyl
cyanof por ng 16 nL) was 25 added. The m xture was

ke for 4 h and then was warned to rt and
stirped for 1 h. The m xture was concentrated, diluted

NHAC 0 and 68 WD 2007/019083
e A pasnﬁlba ISORQPYRBTRRNY B 7 B8 iRy cgyPyridol4,3-
Sd}d)yrﬂﬁdmeh?dr@)@hlbmd ed by suction filtration and washed
xanes fol l water, then was dried and i

avs%@éﬁ YRREMEE GG T g 285 Bhm GG AIMHIE, 'H MR
((He®H- dsw/e@vwm@mnﬁgz) 7 3‘o‘f(nr %44356-3t53P(nB AH), 4. 32 4.29 (m,
719_8 sglro ar boxyl i ¢ _aci

Pkis 8 (1) B bt B 175, S0 0D o Iict 26D ap ). 1.55
((351 470 BegUu. By(tgdfggm éfyerative reactions) in toluene
(500 rrL) was added et hylene glycol (8.5 nL) and

p-TsOH (1.9 g). The mixture was heated at reflux for
4 hi flask fitted with a Dean-Stark trap. The
m xture was then cool ed and concentrated.
Chr ogatoegr aphy on Si02 (0 to 15% Et QAc/ hexanes)

7.16 g of the desired compound. TLC (Si 02,
anes): Rf = 0.42. 10 Step C

4 1, 31d|oxolane) 567

8- teﬁrahydrn-aU|nazoI|n 4-0l The title conmpound was
pr epar ed ac@ordlng to the nmethod described in Exanpl e

ExabipRP1@Y; 4-(3-Chloro-4-fluoro-phenyl)-2-isopropyl-8-methyl-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidine hydrochloride.

MS (ESI): exact mass calcd. for Cy;H15CIFN3, 319.13; m/z found, 320.3 [M+H]". H
NMR (MeOH-d,): 7.79-7.77 (m, 1H), 7.60-7.58 (m, 1H), 7.46-7.44 (m, 1H), 4.56-4.54
(m, 1H), 4.32-4.29 (m, 1H), 3.80-3.77 (m, 1H), 3.40-3.32 (m, 2H), 3.26-3.20 (m, 1H),
1.54 (d, J =7.2, 3H), 1.36 (d, J = 7.2, 6H).
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M5 (ESI): exact mass cal cd. for CL3HLISN203i 250.13;
mz found, 251.3 [M+tH +. Step D.
wareio7lowesd- met hanesul foni ¢ aci d 2-i sopropyl - 7-PQF1US2006/029437
3l Di oxol ane)-5 6 7 8- tetrahvdro-aui nazolin-4-yl
ester. The title conpound was prepared according to
R A g O o R R glpyrimicine
echiatided. f or C14H17F3N2058 382.08; mz found,

551%3(5% I__)[ Meldt f‘hass §£l8@ i6r C13H23N3, 281 19; m/z foung, 282.4 IM+H]". "H NMR
| uor o- -2-1S0 f1 3idi oxol ane)-5

OB OEB T8 6, el Ao g |4ﬁém 241b 4654 56@@@#& AcBBya33 (m,
L I
mF@QTS@S@%OﬂQ*} ’3952 $ad gﬁ/o OAC/ hexaﬁg 2'4'6:(3,5?1-?8?.58 (d, J

wé‘?( é@?ﬂ 4b§daét-@@ @mss cal cd f or C19H21FN202,
328.16; mz found, 329.3 [MtH +. Step F.

4- (4-Fl uor o- phenyl ) - 2-i sopropyl -

8-di ro- 6H aui nazolin-7-one To a solution of the
product of Step E (1.15 g) in THE (70 nL) was added 1
M HdY " The m xture was heated at 60 C for 10
rt, and poured into 350 nL of water. The
re was basified to pH-9 with 1 M NaCH,

was Hdri ed and concentrated to afford 0.98 g of the

SThBE oS ERpH R ot ibelifse L R bda - o,
QWVMME@NQO 284.13; mz found, 285.3 [MtH +. Step G
4- (4- Fl uor o- phenyl ) - 2-i sopropyl -7-pyrrolidin-1 -yl-
7 8-tetrahydro- auinazoline. To a solution of the
product” of Step F (0.128 g) in MeOH (4 nmL) was 30
added of bronocresol green (0.003 g), pyrrolidine

] and NaBH3CN (0.20 g). To this m xture was
HCl in MeOH until a persistent color change
as observed. After 30 mn, the m xture was
; MAT ék3M NaOH and poured |nto water (50 niL).
The ym xture was "extracted with CH2Cl 2, dried and

ERR PR BEparonir f BRvBaAgh i RoaphrireakP st faaycro-
owidppLSdipyimidifeS! ) : exact mass cal cd. for C21H26FNS,

339.21; mz found, 340.4 [M:H+. 'H NVR (CDCl 3):
7.59-7.54 (m 2H), 7.18-7.13 (m 2H), 3.76-3.68 (m

69 07/ 019083 PCT/ US2006/ 029437 1 H), 3.50- 3. 44
(m 1]H), 3.41-3.35 (m 1 H), 3.28-3.14 (m 2H),
3. (m 1 H, 2.88- 270(m 4H), 2.36-2.23 (m

H)|2 9-2.09 (m 1H, 1.98-1.87 (m.2H. NN |, N
FYH
S

N
H

Example 105; 2-Isopropyl-8-methyl-4-thiophen-3-yi-5,6,7,8-tetrahydro-pyrido[4,3-
dlpyrimidine.
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5 Exanpl e 108;
[4-(4-Fl uoro-phenyl)-2-isopropyl-5,6,7,8-tetrahydro-qu

WO p@zok4083 7-yl ] - net hyl - am ne hydrochl ori de. TPET/UB100€029437

10

15

20

25

conmpound was prepared according to the nethod
descﬁed for Exanple 107. M5 (ESI): exact nmss

calc for CL8H22FN3, 299.18; nfz found, 300.4 [ MtH] +.
"H oy (MeOHd4): 7.80-7.72 (m 2H), 7.37-7.30 (m
2H)|3.“%31371(m 1 H, 3.65-3.56 10 (m 1 H),

3. 355% S8 H, 3.22-3.14 (m 1 H), 3.11-3.00 (m
1 (m 1 H, 2.85 (s, 3H, 2.42-2.33 (m
1 (m 1 H, 1.43-1.38 (m 6H). NNF

7 Ni] aﬁple i09;
Fl uor o- phenyl) - 2-i sopropyl - 5, 6, 7, 8-t et rahydr o- qu
in-6-yl]- 15 nethyl -am ne hydrochlorlde The

L spgomeing ame. presred according to Lhe eihods,

1h§1drdcl01wdesp| ro[ 4. 5] decan- 8-one. M (ESI) exact mass

fM\@%@EQM <f)l8 4 dln\vﬁmiddl'n 4-0l. Toa
7 sétiagh 8651- bamzyﬂlﬂrl)oxo(byﬁ&tdixéig céfﬁoxﬂhc@c:d éihﬁ”esi’er droBhloride (U.S.
4%1 q_é%é 7;1% é%ﬁ 9 )%50 I?mltezg:zl{q} \'7\993 a%ge@soglﬁyramldme

1 hjdrolloride (0.2829, 2336) mmol aNdMOtBu (0.5161Q, 4.6MmmsBIMAiter heating for

%?’4‘5”!5@80 Co INeHERGHOD-WAS coolsddayh cengsniraied; diluteghyith watniiand
nazehédwith Etgo THe JAGARO R OA8EHS dCTid R 0E QLR Rds adfsted to

0P i SReaClacin 5LO. o sraspin vers werm snabissiagdicaasatrated to

I gweb 15y (43%)16? ehedlitlel dbnipdand OBy éllolv SR8 1ad dad d§é§Wﬂthout further
053“%% After 16 h, the mxture was treated with

nm.) and water (10 nli). The m xture was
SBtd;:fsEBiaiﬁ@C Ihertitld cofpBiinewhs Qﬁébﬁﬁéd\’!édcbroﬂ%@ltﬂe mBRfds described

CHPE e Sy e b R TS o, 54716 i
afdmag@m 9[98HD. &f NMFe meGHem) W@B‘ém 5“}37(6?# P30 mO2M), 7.53-

c&Pagm %E?”ﬁmgmzém 209 5 5 80 476G, 497591825 (m, 1H)
[ MaBl(d, J N7, apfLF

IO,

Example 107; 4-(4-Fluoro-phenyl)-2-isopropyl-7-pyrrolidin-1-yi-5,6,7,8-tetrahydro-
quinazoline.

Step A. 4-Ethoxy-2-oxo-cyclohex-3-enecarboxylic acid ethyl ester. To a —78 °C

solution of LDA (192 mmol) in THF (200 mL) was added 3-ethoxy-cyclohex-2-enone

(23 mL) dropwise. After stirring for 1 h at =78 °C, ethyl cyanoformate (16 mL) was

added. The mixture was stirred at —78 °C for 4 h and then was warmed to rt and

stirred for 1 h. The mixture was concentrated, diluted with ag. NH,Cl (300 mL), and
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10 Exanple 111;
4- (4- Fl uor o- phenyl ) - 2-i sopropyl -5, 6, 7, 8-t etrahydr o- qui

woawaeloigees The title conmpound was obtai ned as BCTHUSIING/029437

product fromthe hydrogenatlon of of 4
(4-fl uoro-phenyl)-2-isopr CE dr o- 6H qui nazol i
rROEIShiBtavatRr. 108 regulting goli eNer9 p@ Yo3uclom fildatien ard washed

Nt I#:e'ibhes Po?ﬂé\%d ﬁéte? 9t|h€ﬁ7| wa% %Fleé:&%"&%:l%tr%t%ég %%vdy 7.1 g of

f ound

Ao, Spbd 7Tl_1L (§ 2,@%5’(@/\@!]]9155‘93 1|3f=(ﬂ’1431|‘|)
%5185 82 - Adxb-A4-dibka- SitteBend- %’d)(_ JacitPe eé%t "Bo ggolution

nof trp@ prgggqﬁgf @teplé (254 g resultmg from iterative reactlons) in toluene (500 mL)
(v?as%éﬂ'eﬂ%éhet Modh (82 HLLA PO B8 BY.! Trd Bl B asHBated at

zeﬁehfﬂw h4ﬂ @tf@ﬁk Agdivish pﬁ@n Stark teppy Metenyixjure was thenydooled and
Rﬁbhbéﬁtﬁé'tét? %ﬂ_r%n%t?g?%w drE@PJ {0 de§§2}? ??ag)haxér% %%@orged 7.76 g of
ﬁh%FJ?S'w&scoamad ETBR (8102525, Et@i\cmemnﬂs) Rp= pdRuoy|

ke el dﬁls@ﬂro%vm‘-@ Fliod]g o lBIRQ)- 54@9% tetrahv(dro -quinazolinzd-al. The title

tetrahydro-Z-{Z-propyn XY) -
rﬁ?ﬁ]ppundxwﬁé Prepered agegrding toxhe mathoﬁd@@nued m1rE>@fnple 1 Step A.

OS2 A0 RN, S 6 o B

Cgtgaﬁe@%ﬁéwﬁé‘zdm )&t-gg %@t;\“’a‘?h%ﬁ@%&g@ g%&éslﬁgéegrg %E‘%ﬂmﬂ to the

Anelfied fespaibedin Exaampied c 8o s. eBr@ KSIOTIR6% H@Adh@(ams) R = 0.46.

?\?%@%%QA) Et‘é?l%\g ane§r @16 3 2%%%288% %98@6 2 [M-+HT.
gdm'él Ca@egt)ds c%m%% g%glg é@p ?e@eh 3r% %Sth%%ho(d desinbed in

Hyamplegt, §t gp CJ H-Ol(@'@?’ zﬁyﬁto%/wan% Ry =0.40.5MS1ER)); exact
%&%&@d fbngjr51l="N01 %&1&@%&&% %{% @ '3 -3.86 (m 1

21.87 (m 1

Jtep 4 y‘su ny .=‘ isoprapgl-3.85hyding-68tuinazoki-éwonB, To a

(Ssgruﬁt&f‘gﬁt'hg?r Jé:f’%?’% pe 1“? b iH\ﬂ (»%@'J\%E%ug&r 9 l\ﬁi—ICI (6 ml).
NBernixtye wes fesiad ah@@e@ fcp 113§O|e||9919d to\ftt @nd gaured int850 mL of

LReGt TR ‘ﬁ%émﬂé IIHH%AQ wﬁi%asfﬁ%?o pi o MR, and was extracted

extract e combi ned organic
m&y&h@% ridiecirganic layer wandégn and eancentrajed éo affmdn 9B of the

RS @ 34 SeSREVYe ok A8 0t 5 i
[emq.q]rnass qalcpjmr Caiby-0, 886.03megound, 286)3 [MEHIS- 7. 43
eBp &H-(4/FIdr0 bheRyif-BlisdbiBpyl-7-pyrrolidin-1-y1-5.6.7.8-tetrahvdro-
guinazoline. To a solution of the product of Step F (0.128 g) in MeOH (4 mL) was
added of bromocresol green (0.003 g), pyrrolidine (0.06 mL), and NaBH;CN (0.20 g).
To this mixture was added 1 M HCl in MeOH until a persistent color change to yellow
was observed. After 30 min, the mixture was quenched with 1 M NaOH and poured
into water (60 mL). The mixture was extracted with CH,Cl.,, dried and concentrated.
Chromatography on SiO, (0 to 5% 2 M NH; in MeOH/CH,Cl,) afforded 0.015 g of the
desired compound. MS (ESI): exact mass calcd. for CoHasFNs, 339.21; m/z found,
340.4 [M+H]". "H NMR (CDCls): 7.59-7.54 (m, 2H), 7.18-7.13 (m, 2H), 3.76-3.68 (m,
69




7.23-7.20 (m 1 H), 4.74 (d, J = 4.8, 2H), 4.33 (s,
2H), 3.62 (t, J =5.1, 1 H, 2.42 (s, 3H). Step C

W@ 20020083 - 6- p-t ol yi - pvri m di n-4-yl net hyl ) - di neCTys20061029437

10

15

20

ne. To a solution of the product fromStep B (0.102

91H?3%m| O, HH%%%%%:% 'FH) s, @?@ﬁdzﬁﬁ% (PQ%% |9I=151H),288-

in periodina

B0 B 2 468 28 Bl o 095@, TSR 8 e, 2H).

extracted with CH2Cl 2 (2X). The conbi ned organic

| ayers were dried, concentrated, and filtered through

a smal | ug of SI2 (25% Et OAc i n hexanes). The

filtratelwas concentrated to give

2-benzW -B¥p-tol yl - pyri ni di ne- 4- car bal dehyde (0. 55g,
Q% ytion of this aldehyde in CH2CI2 (3 m -)

ylamne (2 M20 in THF;, 0.15 nL, 0.30
5 ' O4c)3 (0.058 ng, 0.27 mmol ). After 15

h, Whe reaction was diluted with CH2Cl 2 and washed

Crptde pB R BB S <P B8 g B RS bl 7w
amgthyt-amienitydatahtbrid®he r esul gi ng resi due was purified

1y RSB 302 p R USRS B
est@z:t M35 ERi)s sxachnads célod. 62T HRIZINBLs, 207 8 9/z dundf S(D(MI[M+H]+ 'H
SRSy 7 10951, B8 Dy 200 S, 5y B o il 000
At 1H), a:asva.a@(r(umH);LsE)z;s.MzL(raa H)$3.1243.00 @n,584)( 8.992:91 (M, 1H),
1238 (PR o Lok S inaal S P s

30 described in Exanple 112, with the appropriate
subsituent changes. 72 WO 2007/ 019083

PCT/ UJS2006/ 029437 N_') N N ~ N | Exanple 113;
2- Bery| - 4- (4- et hyl - pi pera2|n 1-ylmethyl)-6-p-tolyl-p
[ M5 (ESI): exact mass cal cd. for C24H28MN4,
found 373.5 [MrH +. 1H NMR (CDCl 3):
: 2H), 7.66 (s, 1 H, 7.46-7.44 (m 2H),
7.3[L-7.27 mF4H), 7.22- 57.18 (m 1 H), 4.32 (s,
2H)NH 3. 66 (s, 2H) 258250(m 8H) 2.42 (s, 3H),

I N1 Exampl e 114;
gx§mplp|1lg)g!_% (6féqg;p)ohgnyl)g%ﬁogmnyl -5,6,7,8-tetrahydro-quinazolin-6-yij-
Dbh%tH% anweélny)atdeatoi‘rmb] met hyl - am i ne.
Prop-2-ynyl -carbam c acid tert-butyl ester

C-&W litle @anpqyrpelya(smrppq;gq acemding tg the methods descrlbed for Example
107, using 1,4-dioxa-spiro[4.5]decan-8-one. MS (ESI): exact mass calcd. for

CrgHaoFNg, 299.18; m/z found, 300.4 [M+HT". 'H NMR (MeOH-d,): 7.87-7.82 (m, 2H),
7.40-7.35 (m, 2H), 3.59-3.52 (m, 1H), 3.41-3.24 (m, 4H), 3.20-3.13 (m, 1H), 2.76 (s,
3H), 2.54-2.47 (m, 1H), 2.21-2.11 (m, 1H), 1.45 (d, J = 6.9, 3H), 1.44 (d, J = 6.9, 3H).

d| ne.

Example 110; 4-(4-Fluoro-phenyl)-2-isopropyl-5,6,7,8-tetrahydro-quinazolin-7-ol.

70



10 i sopropyl - pyrimdin-4-yl methyl]-nmethyl-carbamc
acid tert-butyl ester using nethods described in
wezampl®sidl2, Step A This ester was depr ot ect BOT/US2006/029437
according to the nethods described in Exanple 1, Step
D, to provide the title conpound. M5 (ESI): exact

RSS sélﬁhé‘ﬁjof {}g{'ﬂﬂé@éw ls%E%éﬂrﬁs 8[HIfindF@anh1UIr§§§h 27-0ne

2(%12116@) IEGH (3lm|L|) way agded/NagH, 49‘ 058g), Aftesd6 theymxture was
G(Lelgétedlﬁltt?‘f')l\/l Nﬁogﬁ(sgmlésarﬁjﬁlﬂ)/atér (mb ml_% Gl%e(rﬁlxtu"ﬂe WF§ st4rr%d for 30 min

Ahenexgcied wih ka(élayTthgamcdayerMﬂo)nedtang |can¢q1nératqgt ep

FomBfhalgraphy on SIO 1Q to 35% EtOAc/hexane afford f the tit]
2-(2 Ber? py 2( rfm i n-4- f) Oﬁed?%?o eute

RO BB GHE B0 FDOPCAARSS ) Fomd.15. MS (ES): exact mass
tokr@h ra tng the nethods

g'reagcg; P}gtgdm”ng 2%%!12 *f%@“@l%é’ sl e (ESI):

exact mass cal cd. for C20H20ON20, 304.16; nmfz found,

3054 {M+rH +. 1H NMR (CDCI3): 7.98 (d, J = 8.2, 2H),

7.4247.42 (m 2H), 73 WD 2007/019083

PC’K{ 006/ 029437 7.34-7.29 (m 4H), 7.25-7.22 (m 1
| 4,81 (s, 2H), 3.98 (t, J =5.3, 2H), 2.97 (t, J

42 (s, 3H). Step C

lo-& hyI) 2-benzyl -6-p-tolyl-pvrimdine. To a

sol ution of the product of Step B (0.150 g, 0.493

reRimplé m11h Ruér
mplé m1 T4 Ruo P 3@{\?11}9%@/%533@ 8(té}rafh§8rdlé1umaz%hne

Dok 2o N G LT 1,00 e IB o g of -
l:(mme;o phierf;vq ae@@pwmamgmobﬁ ngazkﬂinm&nh@wm H0JI/C in the

Hesicpet pueoigie. NS S8 derbietcatd on o ilie 270.15; vz
(fOurk? 279.3 (B, MONMRI (T 7(59171513 QI—k’)\dﬁ@@JSIQd(hU@H) 3.21-

%fmaﬁ%g%???e# mszr'%‘)a??é@ G A el o8 2272

a:m-cj 185¢atraetedHni th Et OAc (3X). The conbi ned organic

| ayers were dried and concentrated. The resulting

residue was purified via Si02 chromatography (5-15%
elhexanes) to give 0.080 g (76% of the title

d. M5 (ESI): exact mass calcd. for C20HLI9NS5,

329%6;~m z found, 330.4 [MrH +. "H NVR (CDClI 3): 7.98
(d, =18.2, 2H), 7.46-7.43 (m 2H), 7.38 (s, 1 H,
7.32- 7N23N(m AH), 7.23-7.19 (m 2H), 4.31 15 (s,
2K\, G = 6.8, 2H), 3.02 (t, J = 6.8, 2H),
2.42 (s tep D. To a solution of the product of
Step C (0.0 0.2 mol) in THE (2 nL) was added

(i @ daer® b e ER b b S o
-Berzybd(letre dm ravveit- hyx6-petolybolyrimitine. To a
solution of Pd(PPh3).Cl, (0.285 g, 0.41 mmol) and Cul in THF (50 mL) (0.148 g, 0.777
mmol) was added Et3N (1.5 mL, 11.0 mmol), p-toluoyl chloride (1.3 mL, 10.0 mmol)
and tetrahydro-2-(2-propynyloxy)-2H-pyran (1.4 mL, 10.0 mmol). After stirring for 2.5
h, a solution of 2-phenylacetamidine hydrochloride (2.0 g, 11.7 mmol) in THF/MeOH
(1:1, 10 mL) was added followed by additional MeOH (5 mL) and Na,CQs; (3.2 g, 30.0
mmol). The reaction mixture was heated at reflux for 15 h, cooled to rt, diluted with
Et,O and filtered through a small pad of diatomaceous earth. The filtrate was
concentrated and purified via SiO2 chromatography (10-45% EtOAc/hexanes) to give
71



CH2Cl 2 (2X). The conbi ned organic | ayers were dried
and concentrated. The 20 resulting residue was

w@ooo7o1®e vi a Si 02 chromat ogr aphy (5- 15% Et OACPOEXS2006/)29437

10

15

20

25

30

to give 0.060 g (99%9 of the title conmpound. M5
(ESI'): exact mass calcd. for C20H21Ns, 303.17; mz

é@@@evﬁ%r@ t[tlwd}nboundﬂ MVRMFOBDGY)): 8029807 (982H)AY.68 (s, 1H),
mys 7,44 (o, 2H)1 6. 3%;{2 2713%414)47 é‘f 7(1}; (nm)'ﬂ?) %éﬁg { %g A M), 4.77
ﬁ[ P= 3 @h')rb 4269&1 (t=18.1=119), . 312(1;1)2H 2342-3.86 rGH)H ), 3H7F3.52 (m,
L2} @441FasUaHb 1b°@n&§7><m4ﬂal A1 7RI At P L9P (B Ak -

S é"y 29@% 6- -t rﬁnld =4-f)-Fletienot. bEna sblutlon of the product from
$tep P00 52 a3t MO (30 i waeaded 2FAGHHLDY ! kit '8, the
hisﬂvay LRREO XA sard aqtmwoeeammktbacwwﬂm EtQéd (2X). The

gong megsetrérnglgﬁéfrg%e?g irqr(i)eg @qP ?%emgteaé%glgaﬁé d15 gg g (99%) of the
eéoﬁiélﬁ{do VER Y é3<@@t7r419§§&‘3&1 RETE LISNEBD/ TROUS Tn/z found, 291.4

AL BRI ST, Sty

éﬂrebb% iy, 438 @ Jemiet 14,88 %5, diH) U3.62 (W) 6. Watte)y 2.42 (S
extracted V\/It"] Et OAc 2X). The conbi ned organic

I3!I‘)ers were dried and concentrat ed The resul ting

.(Be 2@8tubon of the

@m@@yﬁ%% ggppg geQéaétmrﬁ)ﬁQ% (glggq,/% *_f)\l?vgs ta'oléeae the Dess-
wggm%ne%@zé% 5T him IR UAer 5@5*3:m4tr{eMﬁbo]u+e whbld\iBd satd. ag.

Qa awl e)mactgq)wnhﬁ}_%gplga% %ﬁe cgrm)meq o&er@b I§¥erf yere dried,
e:entf%ﬁe"d2 (aﬁé fllt@r@‘b thr6ué’ﬁ’>a Gahall plug of SIQ, @Fps ERARIN(texanes). The

[@ra\ﬂawas @@FW@WP)@V@ %E%eyy% Pﬁf)\yl -pyipiding-4;5qroAgegg 0-559,
| 54970 6)8 B Psfutk sitthis Ridehydel B GmgelaqeoﬂMMas‘ advedStirepthplamine (2 M

(i TRIF: Byt A mac g NH AT R G E Rl s a5 . the

b QR AN WitHPCRIG), afttwheied with 1 Nel‘ﬂiacblar The ahued'dseayer was
m xture was diluted with 20% tag
fexirapia0aitael G Ko BeicaTDREEP s e 23T WaHE T Tich
:Heog!g?ﬂ\t%te@Y?ﬁ&ééﬁﬁlﬁ g dediqud M@purﬁ@ﬂ Q%l@tchtbma'fb@'aphy (1-7% 2 M

(Mids '68“'46[1 dﬁé&bf@@%ﬂ@%’ Qt(aggn) t%e?@%og%%@@; ﬁlgf Egﬂyexact
C%ﬁﬁmo Ltgzggzal F1ESlo) m/£nand, Imss[M-ar.ctH NMR (CDCls): 8.02 (d,

(CobipH .06 (g 31778 [ ;0%-3%(@3)0% Yt 7.2 s m, )

3
(?n§§§{|)2?§ :ﬁl_ﬁ%s’-zdh 274?-@5 @Fﬁ% zlszfsma) 2H) , 426(29 gH?es

The compounds in Examples 113-114 were prepared using methods similar to those
described in Example 112, with the appropriate substituent changes.
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Step C. The title conmpound was prepared using the
nmet hods described in Exanple 20 112, Step C M

w@ BEiBrp190exact mass cal cd. for C21H22FN3, 335. 1BCT/IE206/029437

found, 336.4 [M:H +. 1H NMR (CDClI3): 8.67 (s, 1 H),
7.69 (d_ J =18.1, 2H), 7.40-7.36 (m 2H), 7.29 (d, J
= 7.9, 7.01-6.96 (m 2H), 4.29 (s, 2H), 3.36 (s,
2H), 2t s, 3H, 2.22 (s, 6H. N-N I , NF 25 H
Exarrpl e 117
4> uong=p@enyl) - 2- phenyl -5, 6, 7, 8-t et rahydr o- pyri do
[4,Q;/ . The title corrpound was prepared as
descri b ecedi ng exanples. M5 (ESI): exact
mass cal cd. for HL6FN3i 305.35; mz found, 306.4

[ MEH +. 1H NWR ( 3): 8.48-8.46 (m 2H), 7.66 (dd,
Exantplet] 13 27Berm-4-(4rmethyFpipsrazin-1-3iyethyl)-6-p-talykgyrintigine g

18 38 Texctlhasqlcdify. 6 CHBN, B2 00 iz uma %755 Y. H NMR

F(CDQJ&?Z@O&FCQBQ(WB‘ZH) ;ThE6 {5 MHWW-#@; 7 B mp RE, 71387 28Imaddl), 7.22-
PALE e Ss[

P LELEPR ARG Sl AoR SBNS ey, °R e E b p 8% am.

118;

2-(3,3D fluoro-cycl opentyl)-4-(4-fluoro-phenyl)-5,6,7

, 8-tetrahydro- pyrido[4,3-d]pyrimdine. O NN &Na F

H Ex 119;

4- (4- Flluor|o- phenyl ) - 2- (t et rahydro-furan-3-yl)-5,6, 7, 8-
t yufo- pyrido[ 4, 3-d] pyri m di ne. ~CNO
F

Example 114; [6-(4-Fluoro-phenyl)-2-isopropyl-pyrimidin-4-ylmethyl]-methyl-amine.

Prop-2-ynyl-carbamic acid tert-butyl ester was converted to [6-(4-fluoro-phenyl)-2-
isopropyl-pyrimidin-4-ylmethyl}-methyl-carbamic acid tert-butyl ester using methods
described in Example 112, Step A. This ester was deprotected according to the
methods described in Example 1, Step D, to provide the title compound. MS (ESI):
exact mass calcd. for CysH:sFNa, 259.15; m/z found, 260.3 [M+H]*. 'H NMR (DMSO-
ds): 9.45 (s, 2H); 8.31-8.28 (m, 2H), 8.10 (s, 1H), 7.45-7.41 (m, 2H), 4.35 (t, J = 6.0,
2H), 3.26-3.18 (m, 1H), 2.69 (i, J = 5.4, 3H), 1.37 (d, J = 6.9, 6H).

N™ SN

|
HzN /\)\/\Q\

Example 115; 2-(2-Benzyl-6-p-tolyl-pyrimidin-4-yl)-ethylamine.
Step A and B. 2-(2-Benzyl-6-p-tolyl-pyrimidin-4-yl)-ethanol. The title compound was

prepared from 2-(3-butynyloxy)tetrahydro-2H-pyran using the methods described in
Example 112, Steps A and B. MS (ESI): exact mass calcd. for CzoHzN2O, 304.16;
m/z found, 805.4 [M+H]". 'H NMR (CDCly): 7.98 (d, J = 8.2, 2H), 7.42-7.42 (m, 2H),
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NN, NF '-a H Exanple 120;
4- (4- Fl uor o- phenyl ) -2-(2-pi peridin-1-yl-ethyl)-5,6,7,8

WO t@vosdegsir o- pyrido[4, 3-d]pyrimdine. 15 F , PCTMNUSZK0§/029437

10

15

20

25

30

NF H76 V\D 2007/ 019083 PCT/ US2006/ 029437 Exanpl e

it 4 B NS 020 2, B9 5t PuBr O
IO‘,QSTGJ QHB‘E@FH pyyimidine. NI<z NNF &--aH

Exanpl e Or s gidine. 1 1q 8 9Crsoiuipa opthe
[ E)ro%iuét &%té& @0(@%@ g, 6 4@3%&6! ﬁﬂﬁﬂF té BN waks daseamise! (0.042 mL,

70(541 mgh Fflopiespy| Btas (. Zo o mimel)-14tter | BzBIOAG wasadsled and
[ %@m&ttﬂ@ vx%]sﬁédl A6 Brind, Yridd and thhideRf8ied® gNeMhé&thahbsulfonic acid 2-

4(% hefMYUéwpotObfhewW}imzﬁl Yh-ethwbesjer(8-18919n Ta-agouton®f thigmesylate
T 0.5 200y 46.92 nfté1) HAAF 31 FILPWESL Budéd'Sodium azide (0.105 g, 1.6 mmol).

The flask was heated at 40 °C for 10 h, then was cooled to rt, diluted with water, and

extracted with EtOAc (3X). The combined organic layers were dried and
concentrated. The resulting residue was purified via SiO, chromatography (5-15%
EtOAc/hexanes) to give 0.080 g (76%) of the title compound. MS (ESI): exact mass
calcd. for CaoHygNs, 329.16; m/z found, 330.4 [M+H]*. 'H NMR (CDCls): 7.98 (d, J =
8.2, 2H), 7.46-7.43 (m, 2H), 7.38 (s, 1H), 7.32-7.28 (m, 4H), 7.23-7.19 (m, 2H), 4.31
(s, 2H), 3.76 (1, J = 6.8, 2H), 3.02 (1, J = 6.8, 2H), 2.42 (s, 3H).

Step D. To a solution of the product of Step C (0.066 g, 0.2 mmol) in THF (2 mL) was
added PPhj; (0.059 g, 2.2 mmol). After 18 h, water was added (0.10 mL) and the
mixture was stirred for 48 h. The mixture was diluted with water and extracted with
CH.Cl; (2X). The combined organic layers were dried and concentrated. The
resulting residue was purified via SiO, chromatography (5-15% EtOAc/hexanes) to
give 0.060 g (99%) of the title compound. MS (ESI): exact mass calcd. for CxoHaiNs,
303.17; m/z found, 304.4 [M+H]*. "H NMR (CDCls): 7.98-7.96 (m, 2H), 7.45-7.44 (m,
2H), 7.36 (s, 1H), 7.32-7.28 (m, 4H), 7.23-7.19 (m, 1H), 4.31 (s, 2H), 3.13 (, J = 6.5,
2H), 2.91 (t, J = 6.5, 2H), 2.42 (s, 3H).

N
YO
N

Example 116; [2-(4-Fluoro-benzyl)-4-p-tolyl-pyrimidin-5-yimethyl]-dimethyl-amine.
Step A. 2-(4-Fluoro-benzyl)-4-p-tolyl-pyrimidine-5-carboxvlic acid ethyi ester. To

solution of 3-dimethylamino-2-(4-methyl-benzoyl)-acrylic acid ethy! ester (Tetrahedron,
2002, 58, 8581-8589; 0.567 g, 2.16 mmol) in EtOH (10 mL) was added 2-(4-fluoro-
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150 N~N NI , NF H Exanple 125;
4- (4- Fl uor o- phenyl ) - 2- (tetrahydro-pyran-3-yl)-5,6, 7, 8-

W eaoraimpds o- pyrido[ 4, 3-d] pyrimdine. 77 WO 20BCT/0$908@9437

PCT/ US2006/ 029437 O-a NN NF &a H Exanple 126;
4- (4- Fl uor o- phenyl ) - 2- (2- met hoxy-ethyl)-5,6, 7, 8-tetrah
mleoylbycetalm[dmeaqyddc}qmjmidm(@I-Hﬂé 9, 8.16rmol) andNExN (0.90 mL,N.5

é“ 5‘ %ﬁgﬂ:gy%% lhea‘tﬁd gt rgﬂt}x fgr Pg thf grﬁd meg_was dllateﬁ imtgn v&ater and
]qzyractad ohiith-E2OME ](2X)p rideenonibidd oramic Iayers\ werMinecll ard 10

) p %{/ﬁ%lt@q h?i?e) reéulé Felg eGSI\rI Mlegi v%éé E[FIJD% 6d’raphy (5-20%
EtOAc/hexanes) to give 0.560 g (74%) of the mle compound. MS (ESI): exact mass
calcd. for CaH1gFN,O,, 350.14; m/z found, 351.4 [M+H]". "H NMR (CDCl,): 8.97 (s,
1H), 7.51 (d, J = 8.2, 2H), 7.38-7.35 (m, 2H), 7.27-7.26 (m, 2H), 7.01-6.97 (m, 2H),
4.32 (s, 2H), 4.23 (q, J = 7.1, 2H), 2.42 (s, 3H), 1.16 (t, J = 7.1, 3H).

Step B. [2-(4-Fluoro-benzyl)-4-p-tolyl-pyrimidin-5-yll-methanol. To a 0 °C solution of
the product from Step A (0.606 g, 1.73 mmol) in THF (8 mL) was added DIBAL-H (1.5
M in toluene; 2.5 mL, 3.8 mmol). The mixture was allowed to warm to rt, and was

stirred for 18 h. The mixture was diluted with 20% ag. sodium potassium tartrate and
extracted with EtOAc (2X). The combined organic layers were dried and
concentrated. The resulting residue was purified via SiO, chromatography (40-60%
EtOAc/hexanes) to give 0.330 g (62%) of the title compound. MS (ESI): exact mass
calcd. for C1Hs,FN2O, 308.13; m/z found, 309.4 [M+H]". "H NMR (CDCl,): 8.77 (s,
1H), 7.58 (d, J = 8.0, 2H), 7.38-7.35 (m, 2H), 7.29 (d, J = 7.9, 2H), 6.99-6.96 (m, 2H),
4.70 (s, 2H), 4.29 (s, 2H), 2.42 (s, 3H).

Step C. The title compound was prepared using the methods described in Example
112, Step C. MS (ESI): exact mass calcd. for CoyHaoFN3, 335.18; m/z found, 336.4
[IM+H]". "H NMR (CDCly): 8.67 (s, 1H), 7.69 (d, J = 8.1, 2H), 7.40-7.36 (m, 2H), 7.29
(d, J=7.9, 2H), 7.01-6.96 (m, 2H), 4.29 (s, 2H), 3.36 (s, 2H), 2.42 (s, 3H), 2.22 (s,
6H).

N
(L
N F

H
Example 117; 4-(4-Fluoro-phenyl)-2-phenyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine.
The title compound was prepared as described in the preceding examples. MS (ESI):
exact mass calcd. for CioH1sFNa, 305.35; m/z found, 306.4 [M+H]". 'H NMR (CDCl,):
8.48-8.46 (m, 2H), 7.66 (dd, J = 5.4, 8.7, 2H), 7.49-7.45 (m, 3H), 7.21-7.17, (m, J =
8.7, 2H), 4.06 (s, 2H), 3.31 (t, J = 6.1, 2H), 3.08 (1, J = 6.1, 2H).
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pyrido[4,3-d]pyrimdine. N~NI ~\ NF H 15 Exanple
129;

wWQ2@yolwgent - 3- enyl - 4- (4-f uor o- phenyl ) -5, 6, 7, SPCEUR Y 029437
ro-pyrido[4,3- d]pyrimdine. 78 WO 2007/ 019083
PCT/ US2006/ 029437 OH NN & NF H Exanple 130;
%[e‘?ol(o%n'fé]é%rﬁﬁ)l]%‘%‘ghbs e p?eybeﬁbﬁ @Ba&aﬂg@am&ﬂémo&s d -

yrimd cycl ohexanol
epsieslie tt’_rpggrecedmg examples
4- (4-Fl uor o- phenyl ) - 2- pi peridin-4-yl-5,6, 7, 8-tetrahydr
o-pyrido[4,3- dlpyrimdine. NN &\ NF H10
Exanp eF132 4- (4- Fl uor o- phenyl ) - 2- (1- net hyl - pi pe
m\4-yl)-5,6,7,8-tetrahydro-
[4,3-d]pyrimdine. HO NNNF

5 Example 118; 2-(3,3-Difluoro-cyclopentyl)-4-(4-fluoro-phenyl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidine.

m
N F
H

Example 119; 4-(4-Fluoro-phenyl)-2-(tetrahydro-furan-3-yl)-5,6,7,8-tetrahydro-
10  pyrido[4,3-d]pyrimidine.

N =
Sas!
N F
H
Example 120; 4-(4-Fluoro-phenyl)-2-(2-piperidin-1-yl-ethyl)-5,6,7,8-tetrahydro-

pyrido[4,3-d]pyrimidine.
15
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&-a H 79 WD 2007/019083 PCT/ US2006/ 029437 Exanpl e
133;

W@ 2607419883101 0- phenyl ) - 5, 6, 7, 8-t et r ahydr o- pyr i dB¢BUS200¢/(29437

yrimdin-2-yl]- phenyl-nmethanol. i FN-N, \ NF H
5 Exanpl e 134;

18 ) - | .
ik %}gféd;g{ %: @fﬁ@é{rg T- ,%Fﬂ{yl 4hie 435§|awr% BRI Ie)s, > efetfaficto
prNdN4 3-glp@imidinexanpl e 135;

2- (D fluoro-phenyl -nmethyl)-4-(4-fluoro-phenyl)-5,6,7,8
-tetrahydro- 10 pyrido[4, 3-d]pyrimdine. N -~ /\

~ Exanpl e 136;
4- (4;Fl uor o- phenyl) - 2- phenyl -5, 6, 7, 8-t et rahydr o- pyri do
[4NS-O)fpyrimdine. FNN, \ F 15 H

=
N
H
Example 122; 3-(4-Fluoro-phenyl)-5-isopropyl-4,6,12-triaza-tricyclo7.2.1.0%"Jdodeca-
2,4,6-triene.

F

Example 123; 7-(4-Fluoro-phenyl)-5-isopropyl-4,6,13-triaza-tricyclo[8.2.1 .0*%ltrideca-
3,5,7-triene.

N
f%@
N F

H
Example 124; 4-(4-Fluoro-phenyl)-2-(tetrahydro-pyran-4-yl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidine.

N
K'T/H@
N F

H
Example 125; 4-(4-Fluoro-phenyl)-2-(tetrahydro-pyran-3-yl)-5,6,7,8-tetrahydro-

pyrido{4,3-d]pyrimidine.
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80 WD 2007/019083 PCT/ US2006/ 029437 Exanpl e 137;
4- (4- Fl uor o- phenyl ) -2-(3-fl uoro-phenyl)-5,6,7,8-tetrah

w@Q deogomess do[ 4, 3- d]pyrimdine. OCH3 N N N F PEL/5S2006/029437
Exanpl e 138;
4- (4- Fl uor o- phenyl ) - 2- (4- met hoxy- phenyl )-5,6,7,8-tetra
hydr o- pyrido[4,3- d]pyrimdine. NNNF H Exanple

139;

4-(ZP-FI or o- phenyl )-2-o0-tolyl-5,6,7,8-tetrahydro-pyrid
o[ 4,3 rimdine. 10 CN NN\ N/ F H Exanple
140;

3-[4 phenyl ) -5, 6, 7, 8-tetrahydro-pyrido[4, 3-d
] pyrim di n- - benzonitrile. FBCCF3 NN/ \ NF

15 H 81 wWo 2007/©19083 PCT/ US2006/ 029437 - Exanpl e 141;
4- (4- Fl uoro- phenyl )-2-(2,2,2-trifluoro-1-trifluoroneth
y| Exddrinyé )1 26;, B (4 FBorotstighghpedeangyiokydeth)-8;817, Byétrariydioagyrido[4,3-

N (Ijﬁlpyr??r‘niain\e.

OH

Example 127; 2-[4-(4-Fluoro-phenyl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-2-yl]-
propan-2-ol.

N
Sgo!
N F
10 H
Example 128; 4-(4-Fluoro-phenyl)-2-(1-methyl-1-phenyi-ethyl)-5,6,7,8-tetrahydro-

pyrido[4,3-d]pyrimidine.

15 Example 129; 2-Cyclopent-3-enyi-4-(4-fluoro-phenyl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidine.
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N F HS5 Exanple 142;

4- (4- Fl uor o- phenyl ) - 2- (1- et hyl - cycl opropyl ) -5, 6, 7, 8-t
wereoaloy®sd- pyri do[ 4, 3-d] pyrimdine. CO2H N NeQ&I/aS208b/629437

H Exanpl e 143;

2-[4- (4-Fl uoro-phenyl)-5,6,7, 8-tetrahydro-pyrido[4,3-d

1 pyr - 2-yl]-2- 10 net hyl - propionic acid. CO2H N
N N F H Exanpl e 144;
2- - Fl uor o- phenyl ) -5, 6, 7, 8-t et rahydr o- pyri do[ 4, 3-d

]pyriimdin-2-yl]- propionic acid. 15 F NN & - \ NF

H 2007/ 019083 PCT/ US2006/ 029437 Exanpl e 145;
2- h-); uoro-cycl ohexyl)-4-(4-fluoro-phenyl)-5,6,7,8-te
tfahydro rido[4,3-d]pyrimdine. FF N11Z NI ~\
N H F
H
Example 130; 3-[4-(4-Fluoro-phenyl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-2-yl]- '
cyclohexanol.
H
N
N™ SN
eps!
N F
5 H

Example 131; 4-(4-Fluoro-phenyl)-2-piperidin-4-yl-5,6,7,8-tetrahydro-pyrido[4, 3-
d]pyrimidine.

|
N
N™ N
SRe!
N F
H
10 Example 132; 4-(4-Fluoro-phenyl)-2-(1-methyl-piperidin-4-y)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidine.
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5 Exanpl e 146;

2-(4,4-D fl uoro-cycl ohexyl)-4-(4-fl uoro-phenyl)-5,6,7,
wW@2a0e019By dr o- pyrido[ 4, 3-d] pyrimdine. NIN PCRNS2085/029437

Exanpl e 147;

4- (4- Fl uor o- phenyl ) - 2- phenet hyl -5, 6, 7, 8-t et r ahydr o- pyr

i Expdple 183; [ @yfluofociheayl)-5,6) TB-tettatydid-pyirido[4¢3-dINy Hinidin-2-yl]-

48;
%%@&ﬁ@%ﬂ%-i sopropyl -5, 6, 7, 8-tetrahydro-pyrido[ 4,3
-d]pyrimdine. NNIi O N 15 H Exanpl e 149;
2-1sopropyl -4-(5-nethyl -furan-2-yl)-5,6,7,8-tetrahydro-
-pyri ddfa, 8- d] pyri m di ne. 83 WO 2007/019083
51 029437 N ,N 0 H Exanpl e 150;
4- Furjan- 3-yl - 2-i sopropyl -5, 6, 7, 8-tetrahydro-pyrido[ 4,3
-dlpyRiNmdine. X NN / N NF H

(T
N F
H

5  Example 134; 4-(4-Fluoro-phenyl)-2-(fluoro-phenyl-methyl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidine.

Example 135; 2-(Difluoro-phenyl-methyl)-4-(4-fluoro-phenyl)-5,6,7,8-tetrahydro-
10  pyrido[4,3-d]pyrimidine.

Example 136; 4-(4-Fluoro-phenyl)-2-phenyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine.

80



5 Exanple 151,
4- (5- Fl uoro-pyridin-2-yl)-2-isopropyl-5,6,7,8-tetrahyd

WO os0pp1908®[ 4, 3- d]lpyrimdine. '.~ C NN &N O PQI/NS20b5/029437
Exanpl e 152;

g:%ﬁ%ﬁﬁqoﬁsﬁi ;4;11@%&%%%6&%; ??%ﬁuﬁor@ﬁeeﬁg’lgﬁ;gﬁéet dro~ yndo[4 3-

4-djgyrimidheret hyl - oxazol - 2-yl ) - 2-i sopropyl -5, 6, 7, 8-tetra
hydr o- pyrido[ 4, 3- d]pyrimdine. ~,C 111~ NN I / S N
N 15 H 84 WO 2007/019083 PCT/ US2006/ 029437 Exanpl e
154, OCH3

-4-thiazol-2-yl-5,6,7,8-tetrahydro-pyrido[ 4
imdine. NNH/ N J['IN ,-CN NH Exanple

-4-(3H[1,2,3]triazol-4-yl)-5,6,7, 8-tetrahy
pdo[4,3- 5 dlpyrimdine. NNH

N F

5 Example 138; 4-(4-Fluoro-phenyl)-2-(4-methoxy-phenyl)-5,6,7,8-tetrahydro-pyrido[4,3-
dlpyrimidine.

Example 139; 4-(4-Fluoro-phenyl)-2-o-tolyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine.
10
CN

N
ﬁ'f@
N F

H
Example 140; 3-[4-(4-Fluoro-phenyl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-2-yl]-
benzonitrile.

NIN

ﬁ‘f@
N F
H

FsC._CF3

15
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10

15

N J'’N NH Exanple 156;
2-1sopropyl -4-(2H pyrazol -3-yl)-5,6,7, 8-tetrahydro-pyr

w0 da41983 d] pyrimdine. 10 N XN I/ ~ NH N ~N PE&I/US2006/029437

Exanpl e 157; 2-1sopropyl-4-(1
H pyrazol -4-yl)-5,6, 7, 8-tetrahydro-pyrido[ 4, 3-

i, m, ol N [/ / 5 ] | e 158;
R 0 B oydhsnil (2 g G PR T omethyf- P e 7.6
-tptyahydo@-pyrtﬁo[@:}-ﬂ}gy’riniiaimme. 85 WD 2007/ 019083

PCT/ US2006/ 029437 ~N &N):::~F Exanpl e 159;
6- Et hyl - 4- (4-fl uoro- phenyl ) -2-i sopropyl -5,6,7,8-tetrah

ydr yrido[4,3- d]lpyrimidine. NN, \ NF 5 A
Exa 160;
6- @Propyl - 4- (4-f1 uoro- phenyl ) -2-i sopropyl -5, 6, 7, 8-

t%pyri do[ 4, 3-d] pyrimdine. NN
N F

H
Example 142; 4-(4-Fluoro-phenyl)-2-(1 -methyl-cyclopropyl)-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidine.

iCOQH

O

Eﬁ%@
N F
H

Example 143; 2-[4-(4-Fluoro-phenyl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-2-yl]-2-
methyl-propionic acid.

ICOQH
AN

N™ N

(%@L
N F
H

Example 144; 2-[4-(4-Fluoro-phenyl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-2-yl}-
propionic acid.

F
i)
Sgo!
N F
H
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~\ N6 10 Exanple 161
6- Cycl obutyl - 4- (4-fl uor o- phenyl)-2-isopropyl -5, 6, 7, 8-t

wereoaloywsd- pyrido[4, 3-d]pyrimdine. N X N\ NET/UB2066/029437

10
niz

15

Exanpl e 162;

6- Cycl opentyl - 4- (4-fl uoro-phenyl)-2-isopropyl -5,6, 7, 8-
t Exampledidd; 214 Fppro-ays] Qhezylg ﬁfr'rﬂvﬁﬁodi"‘r?é‘)’ﬁéég tetrahydro-

2 ( : 2006/ 029437 N N1 N F Exanpl e 163;
68%ﬁ#8%82iﬁfgﬁ?ﬁ%Fo phenyl ) -2-isopropyl -5,6,7,8-tetrah

ydro-pyrido[4,3- d]pyrimdine. 5 Exanple 164;
Altgrngive preparation of

4- (4 uor o- phenyl ) - 2-i sopropyl -5, 6, 7, 8-

dro-pyrido[4, 3-d] pyrim dine. Step A

475, 6,3",6' - Hexahydro-2H,2' H[ 1, 4' | bi pyridinyl -
et hanone. A flask equipped with a Dean-Stark
traly ad a ref |ux condenser was charged with

1- acely per di n-4-one (100 g, 0.71 nol) and tol uene
[ di ne (63.4 g, 0.75 nol) and 10

- s Tgni ¢ aci d nonohydrate (0.27 g, 1.4 mol,
O.2Hnnl % were added, and the resulting solution was
ted fl I

D tag 8 ;ﬁ’é%ﬁlﬁéro%yglghéa%@ z{lga,xﬁ&brr& HERES8I S dhBngdro
u$gdmﬂnﬁeﬂpWymdmethe next reaction. Step B

1-[5" - (4-Fluoro-benzoyl)-3,4,5,6, 3, 6" -hexahydro-2H, 2
H[1, 4| bipyridinyl-1"-yil- ethanone. A solution of

Cr uee
1- , 3" ,6"-hexahydro-2H,2'H[1, 4" ] bi pyridinyl -
-y 15\le’tNanone|n CH2Cl2 (1.5 L) was treated with

.78 nol) and then cooled to 0 C A
uor obenzoyl chloride (107 g, 0.68 nol)
’ ' was added over 1 h. The reaction
m xt ur eqwas stlrred at rt for 2 h, then was

Sf’é‘éﬁ{‘q‘%?%ri st endbreReh iR e S R B Byrgs

Mejjbymtidineexact mass cal cd. for CL9H23FN202, 330. 17,

Example 149; 2-Isopropyl-4-(5-methyl-furan-2-y1)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidine.
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20 found, 331.0 [MH] +. Step C
1-[4- (4-Fl uoro-phenyl)-2-isopropyl -7, 8-di hydro-5H pyri

walejod/ oo pyri m di n-6-yl | - ethanone. A sol uti oPCD1S2006/029437

crude

1-[5 -(4-fluoro-benzoyl)-3,4,5,6,3,6"-hexahydro-2H, 2'
H [1,4 ]bipyridinyl-1'"-yl]-ethanone in t-anyl al coho
(1.5YL) was treated with Et3N (108 nL, 0.78 nol) and
2- nethyl propani m dam de hydrochloride (82.6 g, 0.67

nol)) . The 25 reaction m xture was heated at reflux for
1 A en was cooled to rt. The m xture was
concentr , and the residue was diluted with water

(2N) and extracted with EtQAc (2x). The conbi ned
ordlani ¢ | ayers were dried (MySO4) and concentrated to
ablapipte 148 Act s 3tyll.2h§o;s‘re;5§@%5m¢8 PAIRAr IBidOREE o Yrigyidine.
next reaction W thout further purlflcatlon L

8.11 min. M5 (ESI): exact mass calcd. for
Cl N30, 30 313.16; mz found, 314.0 [ MrH +. 1H NWR
( 3i mxture of rotaners): 7.60-7.50 (m 2H),
7.8\ 12 (m 2H), 4.71 (s, 1.4H), 4.56 (s, 0.6H)

.98 = 6.2, 0.6H, 3.80 (t, J 87 WD 2007/019083
= 6.2, 1.4H), 3.18 (sept, J = 6.8,
6.2, 1.4H), 3.02 (t, J = 6. 2,

1 H, 2.00 (s, 0.9H, 1.34 (d, J =

29437

25 s, 2.
6H). Step D. A m xture of crude
1E>{amp(e4151l delbd-lpdremytigin2-yls2iirappopy-3,687 8htdtyethy drofprido[ 4,3-

Q@®}ﬂﬁﬁ e 3-d] pyrimdin-6-yl]-ethanone in 10% aq. HC
( 6 was heated at ref lux for 5 2 h and then

cooled to rt. The aqueous sol ution was washed with
Et QAc_(400 nL) and then was basified with NaOH pellets
( 12 g) to pH > 12. The basic solution was extracted
Cl2 (2 x 500 nL). The conbi ned organic |ayers
me B sh d wth 1 N NaOH (400 nL), dried (MS04),
rated to give the crude product (100 g9),
|c sed in the next reaction wthout further
ification. HPLC RT = 6.89 10 min. M5 (ESI): exact
na s calcd. for Cl16H18FN3a 271.15; nmfz found, 271.9
[EMakdpte. 152-2dsqprepyl-@soxazol-2-yl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine.
4- (4- Fl uor o- phenyl ) - 2- |sopropyl 5,6, 7,8-tetrahydro- pyr
ido[4,3- d]pyrimdine, citrate salt. A solution of

cr
4-(4£f|uoro-phenyl)-2-isopropy|-5,6,7,8-tetrahydro-pyr
i do[ &N 15 d] pyrimdine (Exanple 164) in EtOH (1 L)
atgd with citric acid (71 g, 0.37 nol). The
ol ufi on warmed to 50 C to form a honobgeneous
i oM~ hen was cooled to rt and stirred for 16 h.
Thg m xture was diIuted with Et20 (750 nL) and was
stirred for 1 h. The precipitated white solid was
ESpMate: & fy4 ﬁrﬁ)'ﬂteﬂtyl-@tﬁa@ha YeEs Iy ORY 1t 5:6.€ B-igtralmdmpipyrido[4,3-
OfArimidate. L) . The white solid was dried in a vacuum
oven at 55 2C to give an 20 off-white solid (157.3 g,
50% overall yield). HPLC. RT = 6.86 min. M5 (ESI):

N™ SN
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mass cal cd. for C16H18FN3, 271.15; mz found, 271.9
[MEH }. 1H NWVR (D20): 7.49- 7.43 (m 2H), 7.27-7.19

w@eqo7ak9083 4. 28 (s, 2H), 3.60 (t, J = 6.5, 2H), PGI/BR2008/029437

J=6.5 2H, 3.11 (sept, J = 6.9, 1 H, 2.77 (d, J =
15.4, 2H), 2.65 (d, J = 15.4, 2H), 1.23 (d, J = 6.9,
%ﬁamd@%urﬂasbmw 4-thiaoBDyl-8,8 7, SirahydroGriddi6 B-&pyr{midine.

Jc.F = 11.6), 160.67, 25 159.41, 129.42, 128.53 (d,
JC.F 8.8), 115.91, 113.89 (d, Jc_F = 22.4), 71.78,
41, 40.10, 38.77, 34.78, 25.33, 18.64. The
conpounds in Exanpl es 166-167 were prepared using

ne N anal ogous to those described in the preceding
exdlpLes. "NNJ F 30 H Exanpl e 166;
{E-[7-teyt-mutyl-6-(4-fluoro-phenyl)-pyrimdin-4-yl]-e
t -methyl -ami ne. 88 WD 2007/ 019083

PClJ US2006/ 029437 M5 (ESI) exact nass cal cd. for
C1l7H22FN3, 287.18; mz fou H+ N"N

fl
Exampte Eﬁ@,,ﬁﬂsgprpeyl -4-(38H-[1,2 3]tnazol 4 yl 6 7, 8 tetrahydro- pyr|do[4 3-

(ﬁ *r%ﬁlaﬁlét'Butyl 6- (4-fluoro-phenyl)-pyrimdin-4-yl]-e
-dinethyl-amne. 5 MS (ESI): exact nass cal cd.

for C18H24FN3 301.20; mz found, 302.7 [ MtH] +. Assay

Metho In vitro Pharnmacol ogy Stock drug sol utions

(10 were prepared in DVBO (the final assay 10

co Nratl on of DMSO not exceeding 0.4% . Drug

di | Utl ns l\Yvere prepared in assay buffer. Signoidal

[ ngurves were generated and fitted by

n nI nea egression analysis (GaphPad Prisnm. Kl

valties were cal cul ated according to the Cheng and

Prussoff equation (Bi ochem Pharmacol. 1973, 22,

3Ba9n[3d 086;, 2-1sCBOPYI14+[25]-pKeFol-3nyl b 8, A& tattadydiorpyoidpiHe-

v re used: 5-HT7 ([S] =1 nM Kd = 0.42);

&b#’ﬁid%? - 1nM Kd = 0.4 nM: 5-HT2B ([S] = 4 nM
= 3. nl\/p 5-HT2C([S] =3 nM Kd =3 nM; 5-HT6

([ =1.7nM Kd =1.7 nM. Data obtained for

co%ds tested in Assays 1-4 are presented in Table

W.

2

'NH
N N
H
Example 157; 2-Isopropyl-4-(1H-pyrazol-4-yl)-5,6,7,8-tetrahydro-pyrido[4,3-

d]pyrimidine.

Example 158; 4-(4-Fluoro-phenyl)-2,6-diisopropyl-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidine.
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20 1. Affinity for 5-HT7 receptor binding sites The
affinity of the conpounds described in this invention
wo e0o70®sd- HT7 receptor binding site was eval PEl/@8200§029437
single conpetition radioligand binding assay. The
assay was perforned on nenbranes prepared from HEK-293
cel Il 3rthat had been subjected to stable transfection
with the rat 5-HT7a receptor (GB: NWD22938). Cells 25
verl s aped fromthe culture plates, suspended in
S Q.MM pH 7.5 and collected through
centrj fug on (1000 rpmfor 5 mn). The cell pellets
werR” honbgémirzed (Polytron, 15 s, setting 5) in 50 nM
-HCl (pH 7.5), 5 mM EDTA. Fol | owi ng
centrifugation (15,000 rpmfor 25 mn), nmenbranes (135
RExpmpleei 59 Bibthyl\we@e uols psdrsl)eidopropyIie6,3 BRtrBdr&hyrido[4,3-
aﬁfl i.ncubat ed f%?g(go m npat RT V\A‘?hpyhﬁM [ 3H] SMf %C%,' [
WHE'Y%sence of increasing concentration of test
conmpounds. Nonspecific binding was defined in the
presence of 10 gM 5-HT. Incubation was stopped by
rapi d” 89 WD 2007/019083 PCT/ US2006/ 029437 filtration
s e cell harvester (Packard). Radioactivity was
ted in a TopCount- NXT (Packard). Experinents were
cormducted-™ triplicate. 2. Affinity for 5-HT9A
recept or ding sites The affinity of the conmpounds
FHT2A receptor was evaluated by 5
conpetitive radioligand binding assay using
5 [3 etanserine as the radioligand. The assay was

pe&érﬂgﬁ%ooa _CRITRF en )@ 'fl@é\:grp'f‘\%nﬁﬁjé s‘;}%@ﬁgi §-"tet19ahy8tto

chophar mac
t PYHAfA, ﬂﬂnwwmmmex) mas honogeni zed in 20 volunes per
wet weight tissue of Tris-HC buffer (50 nM pH 7.4).
The total nmenbrane fraction was coll ected by
centnytugati on and washed by subsequent 10
centr ifugation runs (25 mn at 25,000 g at 4 Q).
es were re-suspended in Tris-HC buffer (50
containing 1 nM [ 3H] ket anseri n.
bi nding was estimated in the presence of
10~ i SpeT gone. The incubation was term nated by
rapld filtration over Whatman G-/ B filters pre-soaked
[ 1% pol yet hyl eni mi ne, and one washing step with 1
m. Yce-cold Tris-HCl buffer, pH 7.4. 15 3. Affinity
10 f Exarbpl€2 61 ce@ycRbulyi- -ﬂ@or&ldh@ﬁ%l %}iyl b,lezmm&raméro-
per { d u5|n t he human reconbi nant
BW %-GB: 736748) and 5- HT2C (GB I\/81778)
receptors The affinity of the conpounds for the 3
di f{erent human 5-HT2 receptor subtypes was eval uat ed
onpetitive radioligand binding assays using
[3% wmsain(hSJﬂQN or

%

Example 162; 6-Cyclopentyl-4-(4-fluoro-phenyl)-2-isopropyl-5,6,7,8-tetrahydro-
15 pyrido[4,3-d]pyrimidine.
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20 [3H mesul ergi ne (h5-HT2B and h5-HT2C). The assays
were perforned on nenbranes prepared from N H3T3

W@ e@bloyoss ansf ected wi th h5- HT2A or CHO st abl yPCT/US2006/029437

10

15

20

25

30

transfected with h5-HT2B and h5-HT2C. 4. Affinity for
5-HT6 receptor binding sites Receptor binding was

perf or usi ng the human reconbi nant 5-HT6 (GB: 25
BC079499 receptor. The affinity of the conpounds for

t he hufan™®-HT6 receptor was eval uated by conpetitive
r adi ol bindi ng assays using [3H LSD. The assays
wer e jper @' nmenbr anes prepared from HEK-293

st ably eetgel wWith h5- HT6. Non-specific binding

was_estli mated in the presence of 1M cl ozapine. 30
Table”1l. Binding Affinities (nM Ex. K K, K K

5 B2 . - 120 b4 3.
R L RO A A fr i i T M G T S A

VWEIPYO®EIRE 9083 PCT/ US2006/ 029437 4 >10000 20 250 200
NT 5 >10000 13 350 250 NT 6 >10000 50 200 300 NT 7
>10000 25 900 900 NT- 8 1000 20 1000 320 200 9 5000
15sgmeledddoAlespativeprengsatianeub(4iterepoend-2ise8raRy-5.2.8-

piperdin-4-one (100 g, 0.71 mol) and toluene (1 L). Piperidine (63.4 g, 0.75 mol) and
p-toluenesulfonic acid monohydrate (0.27 g, 1.4 mmol, 0.2 mol %) were added, and
the resulting solution was heated at reflux for 8 h. The mixture was cooled to rt and
concentrated to give a crude product which was used directly in the next reaction.
Step B. 1-[5'-(4-Fluoro-benzoyl)-3,4.,5.6,3',6"-hexahydro-2H,2'H-[1.4'Tbipyridinyi-1'-yil-
ethanone. A solution of crude 1-(3,4,5,6,3',6'-hexahydro-2H,2'H-[1,4"Ibipyridinyl-1‘-yl)-
ethanone in CH.Cl, (1.5 L) was treated with Et;N (108 mL, 0.78 mol) and then cooled
to 0 °C. A solution of 4-fluorobenzoyl chioride (107 g, 0.68 mol) in CH.Cl, (150 mL)
was added over 1 h. The reaction mixture was stirred at rt for 2 h, then was

concentrated to give a crude material which was directly used on next reaction.

HPLC: Ry = 7.52 min. MS (ESI): exact mass calcd. for CigH3FN2O,, 330.17; m/z
found, 331.0 [M+H]".

Step C. 1-[4-(4-Fluoro-phenyl)-2-isopropyl-7,8-dihydro-5H-pyrido{4,3-d]pyrimidin-6-yl}-
ethanone. A solution of crude 1-[5'-(4-fluoro-benzoyl)-3,4,5,6,3',6"-hexahydro-2H,2'H-
[1,4'Tbipyridinyi-1'-yl}-ethanone in t-amyl alcohol (1.5 L) was treated with Et;N (108 mL,

0.78 mol) and 2-methyl propanimidamide hydrochloride (82.6 g, 0.67 mol). The
reaction mixture was heated at reflux for 16 h and then was cooled to rt. The mixture
was concentrated, and the residue was diluted with water (2 L) and extracted with
EtOAc (2x). The combined organic layers were dried (MgSQO,) and concentrated to
afford the crude title compound, which was used in next reaction without further
purification. HPLC: Ry = 8.11 min. MS (ESI): exact mass calcd. for C1gH20FNZO,
313.16; m/z found, 314.0 [M+H]*. "H NMR (CDCls; mixture of rotamers): 7.60-7.50 (m,
2H), 7.24-7.12 (m, 2H), 4.71 (s, 1.4H), 4.56 (s, 0.6H), 3.93 (1, J = 6.2, 0.6H), 3.80 (t, J
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>10000 >10000 NT 25 >10000 300 >10000 >10000 NT 26
>10000 300 >10000 >10000 NT 27 >10000 60 >10000

>R 0 .4H), 328 (zdHi00e 6180 HO0R03 00 =I‘€|§£2,21§ggﬁﬁ_rmg, 1‘12-_46.2, 0.6H),

1 0} 0 > 800,1

20545 201 E 508 G188 Nt (a3 S8BT00" 2000 >10000 100

0GteWID. 23ixi0O0Dcrad®qdqs-(41080hHeh@P2sbpidpyl-348-GiAIOGH-

L0802 1580 D e R SR ot 98 oo

P dds066 0204 Brt. 3%(()3%11%26@5 d@éut&%ﬂwﬂég\ggsom vaﬁ\4%tm@QﬂOO mL)

4 800 39 > > > ) .

360 st Cago atiids PRl 1 280) 3586 b0 et besiaerlgtion was

N§xtratﬁed>wmﬁg®i268@2 X fOO@Q&.SgBiggmgiﬁgd @Bgo%nl@l\ﬁw?rg@% ngglaed with 1

> 00, .> i > , >

NN 1460 -Stise doRp) s §orpeRumted togiye limyorag piguct (100

2gh whidPwdLusetBn 46k 26kt feabibn Rithout FurdD pbfficdBiod.OAPREBORT = 6.89
min. MS (ESI): exact mass calcd. for CigH1sFN3, 271.15; m/z found, 271.9 [M+H]".

Example 165; 4-(4-Fluoro-phenyl)-2-isopropyl-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidine, citrate salt.

A solution of crude 4-(4-fluoro-phenyl)-2-isopropyl-5,6,7,8-tetranydro-pyrido[4,3-
dlpyrimidine (Example 164) in EtOH (1 L) was treated with citric acid (71 g, 0.37 mol).
The solution was warmed to 50 °C to form a homogeneous solution, then was cooled
to rt and stirred for 16 h. The mixture was diluted with Et,O (750 mL) and was stirred
for 1 h. The precipitated white solid was collected by filtration and washed with cold
EtOH (ca. 100 mL). The white solid was dried in a vacuum oven at 55 °C to give an
off-white solid (157.3 g, 50% overall yield). HPLC: RT = 6.86 min. MS (ESI): exact
mass calcd. for CigH1sFNg, 271.15; m/z found, 271.9 [M+H]". "H NMR (D20): 7.49-
7.43 (m, 2H), 7.27-7.19 (m, 2H), 4.28 (s, 2H), 3.60 (t, J = 6.5, 2H), 3.20 (1, J = 6.5,
2H), 3.11 (sept, J = 6.9, 1H), 2.77 (d, J = 15.4, 2H), 2.65 (d, J = 15.4, 2H), 1.23 (d, J =
6.9, 6H). '*C NMR (D,0): 176.59, 172.69, 171.99, 162.59 (d, Je.p = 11.6), 160.67,
159.41, 129.42, 128.53 (d, Jcr = 8.8), 115.91, 113.89 (d, Jcr = 22.4), 71.78, 41,61,
40.10, 38.77, 34.78, 25.33, 18.64.

The compounds in Examples 166-167 were prepared using methods analogous to
those described in the preceding examples.

X

N™ N

J)I\/‘\@
N F

H
Example 166; {2-[2-tert-Butyl-6-(4-fluoro-phenyl)-pyrimidin-4-yl]-ethyl}-methyl-amine.
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7100 2007/ 019083 PCT/ US2006/ 029437 70 >10000
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Example 167, {2-[2-tert-Butyl-6-(4-fluoro-phenyl)-pyrimidin-4-yl)-ethyl}-dimethyl-amine.
MS (ESI): exact mass calcd. for CygHz4FN3, 301.20; m/z found, 302.7 [M+H]".

Assay Methods

In vitro pharmacology

Stock drug solutions (10 mM) were prepared in DMSO (the final assay
concentration of DMSO not exceeding 0.4%). Drug dilutions were prepared in assay
buffer.

Sigmoidal inhibition curves were generated and fitted by nonlinear regression
analysis (GraphPad Prism). K; values were calculated according to the Cheng and
Prussoff equation (Biochem. Pharmacol. 1973, 22, 3099-3108), ICso/(1+[SV/Ky), where
the following values were used: 5-HT; ([S] = 1 nM; Ky = 0.42); 5-HT2 ([S] = 1 nM; K4
= 0.4 nM); 5-HT2z ([S] = 4 nM; Ky = 3.5 nM); 5-HT ¢ ([S] = 3 nM; Ky = 3 nM); 5-HT ([S]
=1.7 nM; Ky = 1.7 nM).

Data obtained for compounds tested in Assays 1-4 are presented in Table 1
below.

1. Affinity for 5-HT; receptor binding sites

The affinity of the compounds described in this invention for the 5-HT; receptor
binding site was evaluated by single competition radioligand binding assay. The
assay was performed on membranes prepared from HEK-293 cells that had been
subjected to stable transfection with the rat 5-HT;, receptor (GB: NM022938). Cells
were scraped from the culture plates, suspended in Tris-HCl 50 mM pH 7.5 and
collected through centrifugation (1000 rpm for 5 min). The cell peliets were
homogenized (Polytron, 15 s, setting 5) in 50 mM Tris-HCI (pH 7.5), 5 mM EDTA.
Following centrifugation (15,000 rpm for 25 min), membranes (135 ug protein/mL)
were resuspended in the same buffer and incubated for 60 min at RT with 1 nM [°H]5-
CT in the presence of increasing concentration of test compounds. Nonspecific
binding was defined in the presence of 10 uM 5-HT. Incubation was stopped by rapid

89



81 >10000 25 450 6000 NT 82 >10000 2 500 20 230 83
>10000 30 1000 300 230 84 >10000 14 400 5000 NT 85

WOo-1000082 1150 >10000 NT 86 9000 100 4100 >1POD0OS206/029437

10

15

20

25

30

87 >10000 600 2000 >10000 NT 88 550 13 60 185 NT 89
>10000 25 40 1400 NT 90 2300 17 lSO 1000 NT 91
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9%83%98%6@0%%%'mé%%%6%%%8%5# F8868°5 10000 N7 96

‘ g€ 97 >10000 >10000
10000 55508 e %andaé%%m&% gl oo
3oPnpPeRitivd CdicligandbindiDg assDOEING{ Eﬂ@t}anmrlnel@ithﬁleﬁlomm The
e T T
>PORBI0OpAD mEG0/040 DIIGT 124 06y -23)0 (RI8INABs E3 (08t catelD@adNfiomogenized
8598 180 oa0 3B DR o2 0, e
12eMhbad@0radTion Wht colldsiDb 3O tIFEGationl0@0casNEd by subsequent
centrifugation runs (25 min at 25,000 g at 4 °C). Membranes were re-suspended in
Tris-HCI buffer (50 mM, pH 7.4) containing 1 nM [°H]ketanserin. Non-specific binding
was estimated in the presence of 10 uM risperidone. The incubation was terminated
by rapid filtration over Whatman GF/B filters pre-soaked in 0.1% polyethylenimine,
and one washing step with 1 mL ice-cold Tris-HCI buffer, pH 7.4.
3. Affinity for SHT, receptor binding sites

Receptor binding was performed using the human recombinant 5-HT,, (GB:
X57830), 5-HT .5 (GB: Z36748) and 5-HToc (GB: M81778) receptors. The affinity of
the compounds for the 3 different human 5-HT, receptor subtypes was evaluated by
competitive radioligand binding assays using [*H]ketanserin (h5-HT2a) or
[®*HImesulergine (h5-HT . and h5-HT,g). The assays were performed on membranes
prepared from NIH3T3 stably transfected with h5-HT,4 or CHO stably transfected with
h5-HTs and h5-HTc.

4. Affinity for 5-HTs receptor binding sites

Receptor binding was performed using the human recombinant 5-HT, (GB:
BC0794995) receptor. The affinity of the compounds for the human 5-HTg receptor
was evaluated by competitive radioligand binding assays using [PH]LSD. The assays
were performed on membranes prepared from HEK-293 stably transfected with h5-
HTs. Non-specific binding was estimated in the presence of 1 uM clozapine.

Table 1. Binding Affinities (nM)

Ex. Ki Ki Ki K; K;
5-HT, 5-HTza 5-HTop 5-HT,c 5-HT,
540 4 70 90 NT
2 >10000 20 5000 510 NT
3 >10000 11 2250 1020 >10000
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cal ci unTagsay 3§ 0 desghpbed (gt erl RNl €
st i i S T AN A AL
et al. |[Eus. |J. 19’mlr macol20 2001 10004, 23-379). [The2@
HT2 rec‘lﬁ*vr i © he—G f m f
protei ns ang §b§% jéﬁ? act? Ebloon ofﬁ’oo) NT
phosphal |1|@ase>(1':gommduct2@m of piomppha NBeOLI de  NT
nmet abol Lsm gnd t o _anl i ncrease in 10 Hntracellplar
cal ci um ddndemPa0q op. 10 shne1QA0 | R8805s[ N
descri b:edlz'r Ch 068 € 08y Sec;imo(rec%@b@r I NETo)
were used far tweﬁLLl PR experinments, [Data obthined fof
conmpoundsl3 §std0000 e| prisent ed 2200Tab|l e 1200 Tapl e NA.
pKb pKbi—pKb-t—Ex——5HFP2AS-HFPB o= tiF2e—13-7—1 5 NF 1V
8.1 5.4 N‘PU94I;\I)\BO%O7/ 0r9083 PC§9®82006F893437 7.6
6.7 NT PN15/7.|1555080050 8.0808. B Mfood®/ [B8.-20600 NT N2
8.8 7.3L.NT_ 163 7.8 6/ 3 NT

16 >10000 2000 >10000 >10000 NT

17 >10000 4 250 70 NT

18 525 10 80 60 330

19 >10000 100 140 200 NT

20 >10000 700 1200 >10000 NT

21 >10000 25 1185 1170 >10000

22 >10000 32 500 1300 NT

23 >10000 500 >10000 >10000 NT

24 >10000 240 >10000 >10000 NT

25 >10000 300 >10000 >10000 NT

26 >10000 300 >10000 >10000 NT

27 >10000 60 >10000 >10000 NT

28 >10000 100 400 3000 NT

29 >10000 240 1600 2000 >10000

30 >10000 800 1000 2500 NT

31 >10000 70 2000 >10000 NT

32 >10000 2000 >10000 >10000 NT

33 >10000 >10000 >10000 >10000 NT

34 >10000 150 400 1000 NT

35 500 70 400 2000 NT

36 >10000 >10000 >10000 >10000 NT
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64 7.1 5 NT 69 6 5 NI 76 75 NI 78 7.1 5 NI 82 8.1

5.4 NT 100 7 5 NT NT =
WD/ BReN6/ 029437 \WWhat

is cl

ainmed is:

not tested 95 WD 2007/019083

1. A cpopusaude/029437

1

of Fornul ae (I) or (I1): CYC-(ALK)q CYC-(ALK)q .-NDN
(N(F)( g) r ) Q%(qeﬁém@% §L11:2. 0;73 ” n%golrz) gﬁ@d' I e?gmﬁw
and 0 arlo%r foeriion| 1405 q cal6r {300 el TS
iz’ndgggn::;rﬁapﬁ a?mﬁbl-d F’SF? l 3715098? ’c??:m Kyl ,N r
Ra and P2b4t)al ej;no(joogethqyoovm t h 3foeoni t'r 9g@IpOT NT
attachment _formpipedidinyl lpoyrrolidinyl
mor phol ijndt, | £ HWRor phgq)qkhyl ’&Oogi per a20fy1,| whiife
Subst i ¢ o 0T o0 aal ol o 209 | Foos ¥\l
>CHNRcRd, 43C|—|C1>-I10(m0 CI;QOQL Mﬁﬂﬂ@PE&. i s16@I0edt edNT T on
t?:g g[:;tlpggl 'Drfddé’r‘?d 40001 | whd% eden1Q9Gyi|  NT
oyl ol ks oo | s onkim e | o
group canéPstind28f -CL.¥hl kyl, 382.4al kERY! 100
- C2. 4al Kygy! 30 2.5 1 22 12
48 40 20 3 100 24
49 300 50 25 400 200
50 240 3.7 20 80 260
51 >10000 470 140 9000 NT
52 >10000 725 1150 9000 NT
53 >10000 1000 >10000 >10000 NT
54 5000 0.55 30 20 30
55 35 0.42 2.5 16 8.5
56 180 0.80 22 38 30
57 550 0.70 40 50 80
58 >10000 2 40 30 100
59 100 1.5 7.8 29 20
60 400 6 10 60 60
61 250 1.9 15 35 20
62 5275 0.75 21 21 27
63 >10000 1.5 52 46 60
64 >10000 10 1300 70 1300
65 >10000 20 300 570 >10000
66 300 8 30 145 NT
67 5400 56 80 495 NT
68 | >10000 80 660 7100 NT
69 >10000 140 >10000 650 7100
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20 -C3. 6¢cycl oal kyl, halo, -CF3, -0OH, -OClL.4alkyl,
-OCF3, -N(Rf)RI (wherein Rf and RO are independently
WO B0001019083L . 4al kyl , or Rf and RO taken toget herP@u/Uk2006/029437
the nitrogen of attachnment form piperidinyl,
pyrrolidinyl, norpholinyl, thionorpholinyl, or
pi per azi ny5)4 s{8sIoN( R) Ri7 -I;ﬂ( Rh)ogo®) RN, 3733 250
-N(Rh) S02C1. Yal kyl (wherein - RBh is -H qr -Cl 431 kyl or
two Rh ijn7ihe H;&QOZ'# su%%?ituerﬂ%?’aken Bafijet her "300t h

the am e7gr aty nt 1732( K 1@8§§T IE?Z?OO@ NPT

4- to 6-inenbeéred ring)
- SO2N( Rf) Rg, 5(@(310 C(1@)JC1 4&1105000 CN1OG(IDI)GH, hd

- COOCL. 4datteoyt— Rd—are-nd rden seheeted
fromtheaaggu >&Q® ting’ of % 1 'faF1k?/(I’0, NT
-C3. 7al kepgl | - &8bo/allkynyd , C3.3Z)@;gcl oabkydoo NT
-Cl. 7al AI| C3 7r‘\/r‘| J(\Af and._30

- C3. 7cyql 881 kyl 8%al Kyl , %r Rc adth Rd [t ak&h tcgeterﬁ)@r

Wi th t hg BRrTTOgesh Of [ at§ACEM b pT T P [gp! OI nyi4 0
pyrrolidinyl | norpholliny t Ni_onor pholji nyl, 9(9
2007/ 019088 PCTMUSZOC}G/ 025)437 p9(pﬂar azi n)BI8Q V\/rer eNTGach

= PN + | v ok
[ NAV]

Rc and R 6P et -t ed
with Re; ﬁg IS 38? al ky1ql C‘ 4g$gkeny gp benzyNT
each opt{i gpal I ymoda)st I tujed v t ﬁ15g£:1_q)al lovb, -|OHpgomr
hal o, or—twol!R3 substlituents itaken together farm

C2_5al kyl 8he | op19000al|l y 25 subst i #5R ed |wi 600Q C1. 3aNKy!
-OH, or T@hol™ Liddoo0 [O7 155 ar| I MEgGRer [T E€s5; Tham Ojzg
equal ta_m+{n + 1; Ar is anlaryl or heteroaryl ring
sel ect ed BB8oin H\@DQ@r up 3@nsi sti1rﬁ)@00f a)30phenyl ,230

OptionaH‘L JIIU - ot +H—St rlt ed HH—R—oaf
di - subst]i Bt ed B‘?PO ad] ackht carb%(z { poodd NT
- OC1. 4aljkgbenetpo00( TH2) 82 3NHF, 146@!42 122@@@( ) -NT 1
_(CH2)2 3N(Cl 43l l(\/L\

- (CHR) ﬂzﬁéCL 4999401 ) (,CHQ@;)-; R 41890sel| ez @0 rlom Nhe

group cangksSTi g -L,J.. TRy _
- C2_7al kyn\ZI ?O(%HOZ vcl6gg{i<v %QBPO §$§0@0 NT

- OC1_7allkyB, |- o@se,_ oc31Fal kenyIGQ - qbcs mal kylny I NT

- N( R ) RK hrerej atrt Rk t ||u —H-gqt—
Cl. 4al kyl ‘)68 B’WPB )szg‘i\N( é?” TRG TR
-N(R )SCPZ bal 300 -S(Op_2- Cl G@dkyl 1600 NT
- S02N( RD-Rk— - SCE3— 1C{O 1 dal kyl - NCZ. - CN - 000H.

and - Co0C®1 78l RINO00 )" a’BrondcycP9t a on%‘?(?Q: NT

hydr ocarbgs 0 o¥godaayi N&Bobi Ve T4 1808t 9N510d58V1|N0 RT
carbon 4 ich islithe point of attachnent, |having

one car hoA3af on1 9l 4ced00asy (>0;1098) =NH10QQO NT

N( Cl1. 4attkeyt—1 g URA A tiwo et u1| arhon
Zt(()rrs dp?ﬁo%aﬂ@d@epligg%mby N‘Q‘OUQ i 0 ﬁ%q rmn’g-r or

1

di - subst{i B8t €d>vedoo R ; 2000 >10000 >1000O NT
96 >10000 >10000 >10000 >10000 NT

97 >10000 >10000 >10000 >10000 NT

98 >10000 >10000 >10000 >10000 NT

99 >10000 >10000 >10000 >10000 NT

100 | >10000 14 900 300 NT

101 | >10000 400 >10000 >10000 NT

102 | >10000 20 150 230 370
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W@oiin1w83 at t achnent ,

10

20 c) a nonocyclic aromatic hydrocarbon group having
six ring atonms, having a carbon atomwhich is the
havi ng one or two car bonPGI/U8R06/029437

repl aced by -N=, optionally nono- or di-substituted

with R; and d) phenyl or pyridyl, substituted with a
subst i t geptTsetected—fromthe OT QP TConSisti g R
phenyl , jﬁ%roi)}:ﬁb%ﬁi dy?’,U t hj op %ﬁr?vL OQQQQI vl m-d
tetrazol yoqa | 2309d®rie ty@ repul 6adt SubsSOOO Ut led NI et y
is opti QnaJ-Lfy—-Lu—(—heLﬂeno ——eh oF—t++-—substi-tyt-ed
wth Ry 1%5\ 4080y ancHBd of uﬁB?anched‘“@l_?gl @ﬁ ene
C2_7al kKeqggene oben. 7@l K¥aYl €ne, 630a3_7CY8006ah KyT ERg. Of
C3. 7cycloal kenylene,| optionally nmono-{ di-, o
tri-subs#07yt ed008@ th RtR 30| RmP78 sel ech®d ffor0PRe
group c sttg-of—hal —CF3, 700, T SCatat Kyt
“oca 7ekdPBA kPO dora B N ho) B2 (wher oPRORA andTRs
are i ndepeadentibgos H or400 C | 7ai¢000) ,| ~GOMN RR1RS00
- N(R) C( By RA—NCR SP2C1 Bal-kyrl—{(wheretrA—R— H-o+
_Cl. 7al ky19 | >3P09% b- A2%Bal kyl 1209502/n #OPRs, | - s
- CN. - NOF91-[Ch9bbdo 7RT K¥bo | 0 and ~1oeR8°LL /alNgyT:
35 CYC s -H or Is ajring systemselected fromthe
group cpid2gti>goed ;| 97300 R08TIEPPY083-10000 NT
PCT/ US2P064 G294 37~~T)—phRety T optipat t nRRaor St
or tri-snggtitﬂpg%ovd th°R' of ﬁré-dsdl?bstitgpg% bn Nr
adj acenf 1¢4ar|beneoed t h - @81. 4al kygbeneG, 100CH2) 2. BNH-,
- (CH2) 1L 2NHGcH>) {-CH2) 2 3NCCE—dal-aor) e
-(CI—Q)l_ﬂKECl_?QP(P(yI (CHa8Y- - | 90 g¢ 0800 f | omNThe
group cbRgsSTtIAGeed  U20681 KYT »10d00 /ICYLlogdd Ky!, NT
phenyl ,|_5 Henzyl, bhlo, -CER, -CH_  -IOC1 7al kyl

- OC3. 7cydNdgl RYIDO00 ChherpPl , | CHEMRDy || 40083, NT
-N(R") t/"—‘gvph‘cl FR—andRware; g nd oty — i
-C1_7aﬁkl1p, or NE and aﬂ" taken1 ogeft her with ”"I]\'lér"r
ni t rogen1ef¥ |at tagthnment form pi pet4 di nyl , 200 NT
pyrr ol i d-ayHs—rer-phetny—t-hi-ererphgb

I I('\\II L)
pi perazinyl, where each R* and R' iS'dp (?tg?%?cl’y and
i ndependently substituted with -CH or -Cl1_7al kyl), 10
N

S R RRzeie

td funelidnal plopbrtice oetHass c&«hbmrtd@e)raﬁb differaft 5-HT,

0V
e S

Sa

gEe:qgﬁthgtgﬁy;{q%%rg %le’? L ?%glé%%gg@b%hrﬁtlﬁg ir#égirﬁgoplate reader (FLIPR)

- S Qalkied aSsdykadl previGOANGEScibed (POBekR.H. et al. Br. J. Pharmacol.

8999 728, Pt oemats I ik 1 AT BE AR RO oL Bethg The &

f HYSrecbpgradrenBked@vh@GoFamily of G proteins and to subsequent activation of
phospholipase C, induction of phosphoinositide metabolism and to an increase in
intracellular calcium concentration. The same cell lines as described in the previous
section (receptor binding) were used for the FLIPR experiments. Data obtained for
compounds tested are presented in Table 2.

Table 2.
PKb PKe pKy
Ex.
5-HT2A S'HTZB 5"HT2C
13 7.1 5 NT
17 8.1 54 NT
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carbon atom which is the point of attachnent,
one carbon atomreplaced by >0, >S, >NH, or
wWo-b{0z019983 kyl ), having up to one additional caP@DLS2006/029437

havi ng

at ons
di -substitute
hydr ocarbon g

carbon atom w
one or two ca

nono- or di
non-aronmati c

with

optionally replaced by -N-=,

R |||\

a_nonnocy

optionally nono-

or

lic aromatic

r od$ havi n@65| X

ri n@ 7Zat ons, MNEVi ng

a 20

3 tn9
rbon atons

r epl

or Tt

aced5

d.l. I. [¢ bIIIIL‘,

by -

%ptlo

-subﬁmtlned&ﬂth

Ru; 8and |

n hn\ll nn

he*gru
' 0,

said ring havjin

menbers sel ec
-N=, >NH, an

y\;l Bgrl;l

nonGa?dj agent '\H-et

v) NT
e

Vi ng
nal |y

mber s,
oat om

t egof r
>N(CC]

AFI| k\/l\

)ﬁ]tB@ grqup e@nsi $ti ngrjof

having 0

4 tgo- 8
1, or 2

bonds,
car bonyl, opt
forms a brid

havi ng

0631

2578 2

car 6&n menbeNs whi

N

T
ng

g
.1
to §

[
LLLS LILYAA

substi t

N e ades
LI = I

lents R',

where when ¢

i 690,

sai @ ring

A

nd_enanti
A ) CTIOCOTTo T

hass a ¢4

ir bonTat on
oners

is the point
di ast ereoners

of ot +
UT T
, K§dr

t
UL

.‘Chlqun

At es,

T

sol \

at e and

phaNﬁéceu

acceptable S
the proviso t
net hyl ene, et

al 78,
hat _in

Eormul a

Bsteyg and

[ amgies
) (a)

ner REt
en ALK |

J

hyP&ne

prépyl e

e, D# is

JproNVIene

is -H Ar is

PRy

2, nis 1, a

or

Als

>N th

TOTTOH

+.
bu II.U

o-\L

CU NI-II-CII

31 i s

0, S,
doubl e
chis a

i ch
and

h whi ch

tically
0O with
S

CYC
, mis

hot - C1.

or benzyl;
phenyl

PCT/ US2006/ 029437

Ar is 2-pyridyl,
unsubstituted -CH2-.

m

mi

s 2, and

(b) when q is 0, CYC is mNTeaybtteledl S
or 3-chi orophenyl,
A is not unsubstituted -CH2-;

nis 1,

al kyl

35 then

and 98 WO 2007/019083

(c) when q is 0, CYCis 2-pyridyl,

is 2, and

nis 1,

then A is not
2. The conpound of claiml1

wherein mis 1 and nis 1. 5 3. The conpound of claim
1 wherein mis 1 and nis 2. 4. The conpound of claim
1 wherein mis 2 and nis 1. 10 5. The conpound of
claim1l wherein mis 2 and nis 2. 6. The conpound of
claiml1 wherein mis 1 and nis 3. 7. The conpound of
claim1l wherein mis 3 and nis 1. 15 8. The conpound
of claiml1l whereinnis 1 in Formula (11).
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10

15

20

25

30

9. The conmpound of claim1l wherein nis 2 in Formula
(). 20 10. The conmpound of claim1l wherein q is 1.

wQa 200708z onmpound of claim1 wherein -N(Ra) Rb PET/ERI00€029437

nethylanino et hyl am no, i sopropyl am no,

mﬁ @% di et hyl am no, diisopropyl am no
cyc oprop ani no, cycl opentyl am no, piperidinyl,
pyrrolidinyl, norpholinyl, 25 thionorpholinyl, or

per T of claim1l wherein
E)1IN( %%Bg%éo%ﬁ%oﬁomﬁg%gw mﬁ di met hyl am no, or
N-met hy| @V@éalag nyl . 30 13. The corﬁYélj(ﬁ@K)af claim1

wherein Ais > . 14. The conpound of cldim1 wherein
Rl is select Nm t he group consi sti ny?f™N hydr ogen,
met hyl, ethyl} isppropyl, butyl, hexyl, ?pycﬂopropyl
cycl obut yI tyl (1) and benzw optarondll Alll

nono- , &5 : -substituted Wt 99 WO
2007/ 019 5 "US2006/ 029437 150 )fconpound of
Ghidrehl wherein R, optionally Re substituted, is

sel ect ed fromt he group consi sting of hydrogen,
mBth{412 ®Bhyl , isopropyl, and benzyl. 16. The conpound
of iscl 2l By 4: vvherel n R is hydrogen or nethyl. 5 17.
The conpound of claim1l wherein

R3, opti
SWUIRYE M APRA arg BresenteBY 1A is PiGATer thag fg@&ea' t@@mé%@ﬁ Iggs Han or

rretléﬁbang,tarhyl propyl , |sopropyl butyl rrethyl ene,
al|yl, and benzl 1018 compound

claiml
A R i depesti ol s KA Cr &Qf@'?ﬁ'&Y' igirgnd R taken
et hYéq%'ﬂ%r Wi thé— hﬁro@@ﬂ”@ﬂé’t%hﬁfenﬁoﬂh'ﬁlﬁeﬁﬂd?@f B Molfidhyl, $norphol|nyl

The conpound of claiml wherein r
0, ih'O'BPrpi‘O'””Q’i OV‘PHE@:ZHM)(M}%G BRCR R W'@“%‘y&”d

opt I.rmgbheverﬁlg%bétﬁ&tb@%w@ éﬂJyECt ed from the group
consistin a p eny 15 ,

80l§é?19r011 4- di oxanyl, 4-, 5 6
7A ReNF:, L&WWOJCYILIOH%n -CHO vwlc_rrerenﬁS 7-indolinyl, '4-,

i soi ndolinyl, 1,2, 3, 4 tetrahydro gui nol i
5 @Qdﬁ Se}egiﬁd from the :@r%‘PtCé’P?'émﬂj?f » Logaik M'orCFqﬁCW'O%kyl @nd

or 7- YH)enzpl) wfnb'feaéadh allg%%?élbéﬂkyl brIBRAAM Yhtionally mono-, di-, or tri-
1, 2, 3-oxadi azol %1 B Zoxadi azol yl, 1,2, 5-
|

oxadi a%‘&siﬂlu"edlw “oxadi azol yl, thiophenyl, thiazolyl,
i sot hi gzglgglectdMfdRnd groUHbéWsléﬁnM'of -Cysalkyl, -Cp.salkenyl, -Cosalkynyl,

-Caecycloalkyl, halo, -CFs, -OH, -OC44alkyl, -OCF3, -N(R")R? (wherein R'
and R® are independently -H or -C,_salkyl, or R"and R? taken together with
the nitrogen of attachment form piperidinyl, pyrrolidinyl, morpholinyl,
thiomorpholinyl, or piperazinyl), -C(O)N(R)RS, -N(R"C(O)R",
-N(R")SO,C;.salkyl (wherein R" is -H or -C,_salkyl, or two R" in the same
substituent taken together with the amide of attachment form an otherwise
aliphatic 4- to 6-membered ring), -S(0)o.2-C1.salkyl, -SON(R")R?, -SCF,,
-C(0)C;.salkyl, -CN, -COOH, and -COOC,;.,alkyl;

R° and R® are independently selected from the group consisting of -H, -C;.7alkyl,
-Caqalkenyl, -Ca.salkynyl, -Cszcycloalkyl, -C.7alkylCa.-Cycloalkyl, and
-Ca5cycloalkylCy.zalkyl, or R® and R taken together with the nitrogen of
attqchment form piperidinyl, pyrrolidinyl, morpholinyl, thiomorpholinyl, or
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pyrazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 25 c)
pyridinyl, pyridinyl-Noxide, pyraziyl, pyrimdinyl,

weordasnyl , and d) bi phenyl, and 4-tetrazol RCPHSIVY6/029437

10

15

20

25

30

35

. 22. The compound of claim 1l wherein Ar, optionally

substituted, is selected from the group consisting of
pheny! pipergeingly WhetehéaehiRérand-Rflis opiimhathhampindepdhdehtly Sibstituted
23. The.ﬁ: gpound of claim 1l wherein Ar is selected

from t & rroup consi sting of phenyl, 2-nethoxyphenyl,
3RMet-Boxakyh eCy.lalkehyiret beneyl bacty bptioales bgtitotezhyith -C,salkyl, ~OH,

3- net h .z 4- et hyi | 4-eth h I .
> oor BHlsh ARG e stioBh S SR poefi oty SRR optionaily
2-Llsuba;tifbtﬁbemlmh,-ngel’lﬂygo&pfmﬁhalol; 4;{f| uoropEeny: ,
2- bronophen - br oo , 4-Qronophenyl ,
S RO AT BidarRsiiad PR B hivibF Jhot hol phony!
2At iS!a]fn| anglrop heteﬁodrwhﬁ@dellec&d fg%rfm Ithwgrgnp%jtgms%tglbmyl ,
~trifluoro enyl , .
T AURBHR B ReREy, op FemE T Bt sbstited on
g- ZCghwapbﬁmakbonél-vﬁmgm1Q;ﬂ?’}l’le’ﬂ\eO—&h(@*@z-ENHQr-m%QNH(CHz)n
. 4-di r ophen _ di ophenyl .,
2, 3- dr@ngra@g@éﬁ%'?" of QQE'FH—F%-O%WE)@'I*?";
g, 4;] ;:Ii Bhé @é|f9f.7tbﬁ mndmhtha-glnbmp @?ﬁmug of4 4:—1.rairl]llkylpm.ealyérlayl, -Ca.7alkynyl,
-chl or o- 4- f| uor,ophe -fl.yor.Q- 4-
benzol 1. 3Fencudor Rl s - bt sl SCratkeny,
j:- Ey gr oxypglg.l;elylkynyli I’I:(H*l)}lﬁ r(wwa/remﬂ'fehgﬂk B@mxdbp?ndfntly ~Hor-
- hydr oxyz 3-f l.uo ) - r e -
di et hyl X '4?5'%36}1é{?&ﬁf\ﬁﬁ%kaf@@ﬁ&%ﬁeﬂ\&%ggz&ealkw, -8(0)o2-Cr.ealkyl,
4- | uor o~SopFIAF PBOFY) -C(Q)RheRAXNDE FON, -COHAMEP-O0QC, salkyl;
I ﬁlr gxgﬁgﬂgr{?cyalcr%})rﬂ%{ﬁq W%?%r%ﬁér’ﬁué%ﬁﬁg five %ng Ia’foms, having a
5- et leytbiohiatgrh evhiclriy kthe poigtuf attatHmeRieavirdr orle, carbon atom replaced
Z gefj %@%&?g@g& g[ ?%kiﬁt“gﬁéﬁﬁ I%'gg%g)ﬁlgtg, fwo additional carbon atoms
EI_H- [ 1,03ti(|3]d£llly i?:ita:dfdlbyy-_ll\(l;, |2>Uti<g)af1|l§\mn016r @%ﬂbstit%ted Iwi’th R’
azol -4-yl , 4-pyri -fiuorp-pyridin-2- .
o - O RRIoeRl Ry EY Y diocartin grodp RPN o Simeyhaving a
conpogadbonfatarh ahiohlis Weepshhtrof Attéchnegit] vitld ohe or two carbon atoms
substi %‘,’E‘t ed

v Ss.selected from the group consisting of
met hyl" %Qedgth—f}}l——ér?g,ﬁo (?lglggﬁnghgf dlfﬁypg’ﬁltgwg’wn 'R 8nd
e Bt ag e o
- cop; SByTae o per e B ST JBigpGerth ez ad Brazoi,
3- et yebiinglrendtanbdubgtivmel mpieds dpyonallg igther mono-, di-, or tri-

cycl opropyl.ene cl obutyl ene, cycl opentyl ene,
cycloﬁBQ§¥ %ngﬁﬁ cycl oheptyl ene. 25. The conpound

OALK lised Brahchdéesirbraidiet €, sakpetess €. fdlkenyidne, G5 ikynylene,
T UtV lenE, ot PUR ARV e coRona b P o Horidiigpbstited
met kytherie, 2,2, 2-trifluoro-1-trifluoronethyl-ethylene,

R™ is selected from the group consisting of halo, -CF3, -OH, ~-OC;.7alkyl,
-OCgscycloalkyl, -OCF3, -N(RP)R® (wherein R® and R°® are independently —H or
-Cyzalkyl), -C(O)N(RP)R®, -N(R')C(O)R, -N(R')SO,C1.¢alkyl (wherein R'is —-H or
~Cyzalkyl), -S(0)o.2-C1.galkyl, -SON(R")R®, -SCF3, -CN, -NO,, -C(O)C.;alkyl,
-COOH, and -COOC,_zalkyl;

CYC is ~H or is a ring system selected from the group consisting of:
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met hoxycar bonyl nmet hyl , net hyl car banoyl net hyl ,
et hyl ene, 2-di net hyl am noet hyl ene, 2-cyanoet hyl ene,

wQ20eiwgy et hyl ene, 1-carboxy-ethyl ene, propyl BOBEUSB06/029437
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nethoxycarbonyl propyl ene, 3-carboxy propylene

1-f1 I thyl 25 et
|1 Sg 5 )’F SPWBPHX/ lrjn%régh)‘?'l gg{etn sybgtgytgg)y\spthﬁ-‘{“ or di-substituted on

- met hy ladiicbit! Rifisons byithe 0T |4élkﬂ§r)’é(§‘—ne(0|-@)'2§((|hy| {@@ﬁyhﬂ@m
ﬁ;gﬂ)i;&“ §Fr é' 143&&'5@37?69%2);?%% eﬂf@vi :(r)]e 4- car boxy
but yl eng¥ |s%e1ﬁctédfbdiﬁmee@@up cbﬁé?émb)df 9@%alk%| -C,. 7cycloalkyl phenyl,
3- et hyl b%t\é eﬂ_‘ pr.op- %} nél ene,
pent yl ene PeBYIHRAR.6Gipe "i// %73'Wc%v®‘ﬂﬂa&mb Ophenyl -Obenzyl,
cycl obut yl-e0s,, NYRW H‘pﬁfﬂie‘{élﬁmﬁ an@W@@ﬁ%@@N&&ﬂgyﬁ%} -Cyalkyl, or

cl ohe

3,3-diflu pen ene, = 3- hydr oxy-c
4-f | uor oc%aaﬁéq}ﬁléﬁfbtoga’fh&f Wigh fh%ﬁ@ww@m@bmr@ﬁ@rm piperidinyl,

and 1- et ytrol ,
1 wher ei nr%\;%zﬁgﬂ'ggw@ngd%@t@ﬁ@g@l ‘59@%5}3})/%\/}1%#@&5% R" and

is a ring5ySPRIRNSlY @E‘%'@GGWWW@J@F'W@ W@hs@bltqrn@ salkyl),

gf é01 Wmﬂgﬁgﬁgoﬁ@?w@)ﬁﬁﬂ%@éﬁ glki/l)éwﬂgl%ﬂyh" is -H or
7-benzo- 1 %w& ksl 81 {ro Ao thgsame substited tekag together vBth, the amide
6-., 7-i SOlnsddnmAnt fokmZnotheiwild ABKERD:. CtH'ef}g!ar‘nEer‘ég rﬁlg)

6 or 7-yl, 4-t et rahydro-isoqui nol
7-yl, i) N&%Q?Sﬂea kw@z%@n-m BBk z¥PN(R")R", -SCFs, -C(0)Cy calkyl,

1,2, 3- oxadﬂ@g,ob}le ,CdOIZI; ém@@@b@ ?Aﬁll&yg)phénZ 5 t5hi 220l y1

oxadl az% il, - oxadi azol y fy
i sot I ATWNGFye Wmﬂeﬂf'ﬁhydrq@ﬁ@aﬂ SI'QuP havisgrfvedinglatoms, having a
1, 2, 3- tarbea atorh whith % thelgoird &Ph¥dchnidnt )hanb ok R¥kbon atom replaced

pyri di xi de, pyrazinyl, pyrimdin
pyr i da&/ﬁ% >8a?1'h'IH1 NG f%’FW)nWV'”Q)W FQ)WQJI@WOH&I carbon atoms

pyr azobptivyblly RipReed 8 DXL oﬂ%ﬁﬁv meﬁ? %rwbubs@.ﬁﬁé’&‘ﬂ}fh R";
tetraggdrofuranyl t et rahydr opyr an erazin

mor pHORMRACCYSIR @WTWFWFWHQ’{@UD '1@’"19 ﬁé ring atmmﬁylhavmg a
27. Th@rb@rﬂﬁ'@wﬂhl@ﬁ iscthaipint om%fcﬁhienm@vm Bhé 3P ﬂ/llé é(arb?n atoms

substit u} is selected from §0n5| st

hydr og&RaCEH Bk yN=: @mfoaal%woaow dlprs@lﬁﬁehwgh 7 and
f ur amy aﬂbhﬁarorﬁelﬁcﬂfm&oWo:l;c PG 'hﬁinﬂgh 1o @'rﬁ&ﬁbérjrregea]rd m%g hg’vmg 0,1,

or 4- rrolin py
3 15 yq>r 2 @Orgéﬁija(i%’]'[ hﬁtepatgfmd}qergb@rp selected from the group consnstmg of

tetr ah@plsoiNﬂ aNH3aMJj >N(®1 4é@<2iy d{a@%@lﬁ bry Bo%ble bonds, having 0, 1,

rmrphoh& %r - i onmor phol i n-
pi per & caIonme@ epy W '99 is 2 parbpRli atianally Hevingrong- Oﬁrbon

and  hasmpepRKi bﬁlrcnmls é’rﬁi T
wher ei.n CYC, O,Etl onal gebﬁﬁnmﬂgﬁﬁgﬁﬁ c?ehé J’P where when q

20 théSBrB"ﬂ ripg has §tcﬁmfnéft0fﬁyﬂm§7g§ﬁ"te @m@trgﬂattagynemw
tbh@@h@ﬂmo?nef‘s dé i@ﬁﬁh@

furan- % I d% yl s t% Z?m? ?ﬁy%ﬂ‘rﬁ% tﬁgr]gﬁ& g%r’%%lr%ally acceptable
pi per? Sn9$ters and amldes thereof;

with the proviso that in Formula (1):

(a) when ALK is methylene, ethylene, propylene, or isopropylene, CYC is -H, Ar is
phenyl or mono-substituted phenyl, mis 2, nis 1, and A is >NR’, then R’ is not
-Cy.salkyl or benzyl;

(b) when q is 0, CYC is phenyl, Ar is phenyl or 3-chlorophenyl, mis 2, and n is 1,
then A is not unsubstituted -CH,-; and
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29. The conpound of claim1 wherein CYC is sel ected

fromthe group consisting of hydrogen, phenyl,
wQ20mnwgyphenyl , 3-met hoxyphenyl, 4-nmet hoxyphr@liUs20865029437
- 2-met hyl phenyl, 3-net hyl phenyl, 4-nethyl phenyl,

4- et hyl phenyl, 2-chl orophenyl, 3-chl orophenyl,

4- CMcPWﬁ@rh@"%’b C\?Cflé E—‘E)WM%% 2- pgnél)ll Wﬁﬁ@@h@ﬂ% is 1, then A is not
4-f | uor ophen br omophenyl , bromophenyl
4- bronﬁﬁgéﬁyﬁﬂe QWZWI uor orret hyl phenyl ,
3-trifluoronethyl phenyl, 4- trlfluoronethylphenyl
3- trlfluoronethox he 4- trlfluoronethoxyphenyl
22¢yandpR&aypound egﬁwaphwﬁwem op-igy angpriedy| , 30
5 3-acetyl phenyl, 4- acetylphenyl 3, 4- d|fluorophenyl,
3, 4-dichl orop hen dlfluorophenyl
233-di d p&@tﬂ@ﬁéﬁ%pf c'@lrmi whereiromds i @ngin is 2.
2, 4-di chl orophenyl, 2,6-difl uorophenyl,
2, 6-di chl orophenyl , 2, 6-di net hyl pheny
244, 6- PPfCPG@PHB(%@Wﬁ'm 1 pihgreg 'i.nr'$ 8Iﬂnérndﬁﬁenyl
3,4,5-trimet hoxyphenyl, 4-fluoro-3- nethylphenyl,
3-nitrophenyl, 4-nitrophenyl,
10 45net hyhe3oMPOER® phela 1 wheipininrigRIpdpHeRy| |
4- met hoxy- 3- quorophenyI 35 4- et hoxy- 2- nethylphenyl,
3- an1n§phen yl, 4- an1nopheny| 4- car borret hoxyphenyl ,
38met h ﬁé§9W@HW ah¢laig bM’@ﬁSﬂ'” mis1andnis 3.
4- et hanesul f onyl am no- phenyl, 102 WO 2007/ 019083
PCT/ US2006/ 029437  3- dlnethanesulfonylan1no phenyl ,
47di metThasesweram 9l daimbwhasiym is BrangpHed- 2- yI |
15 thiophen-3-yl, 5- chlorothlophen 2-yl,
benzo[ 1, 3]d|oxol 4 or 5-yl, tetrahydrofuran 3-yl,
tSr ahJ@ﬁ&QWQHUQOBC@m hWPfe"Tn isahing=gymulas fy-an- 3- yI |
5 car boxyet hyl - f ur an- 2- yI pi peri di nyl,
3, 4- bi sbenzyl oxyphenyl , hydroxxfhen
39hydrJ%?ﬁﬁéﬁvpndQfﬂ?@wayﬁﬁ%hyl i Formula (I).
4- hydr oxy- 2- nethylphenyl 4- hydroxy 3-fl uorophenyl ,
3, 4- di hydr oxyphenyl plper|d|n |, 4-piperidinyl,
20 2@ 1- ﬁ%@ﬁ?ﬁmwuﬁ¢95@?ﬁ1hVW@eHUJ@A .conpound sel ect ed
fromthe group consisting of:
2-tert-Buty)-4-(4-fl uoro-phenyl)-5
8-t et r JHpEPBWEYRY abflainsl wppwn (B )ﬁ’e is @nB@nwthymlao f
! léiH'y%nﬂQ(Z gyégroalén.%?%lh@iww% iy Ao dirsoBtdpylatihd]
| GBP'eRTBREARIN, w@pﬁnqur@me,amwdmybwrr@wwm@rpbylmyhn di
n [
25 ?ggﬁwg%?y IQ*Wﬁ&%?%ﬂyIS 6, 7, 8-tetrahydro-pyrido[ 4, 3-d]
pyri m di ne hydrochl ori de;
??%fl %Htc-‘é}np?olméndlbf ﬂgﬁ{ P\NHP%EW'I\?)F&[%R@S arfmb ek e, PY
devﬁhﬁﬁmﬂVLOﬂNﬂn@BWQPSEi@yW 8-t etrahydro-pyrido[ 4, 3-d
] pyri m di ne;
~ 2-Cycl opropyl 4-f 1 uor o- phenyl , 7, 8-tetrahydro-
30 yﬂ%o[ hg.cg?/qpyum telaien 1 whgrem A IS) >NR1 Y P
2-Benzyl -4-p-tolyl-5,6,7, 8-tetrahydro-pyrido[ 4, 3-d] pyr

i mdi ne;
14.  The compound of claim 1 wherein R’ is selected from the group consisting of

hydrogen, methyl, ethyl, isopropyl, butyl, hexyl, cyclopropyl, cyclobutyl, cyclopentyl,
and benzyl, each optionally mono-, di-, or tri-substituted with R°®.
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2-Benzyl -4-(4-trifluoronethyl-phenyl)-5,6,7,8-tetrahyd
ro-pyrido[ 4, 3-d] pyri mdi ne;

wWQ2menmpB3 4- (3, 4-di f| uor o- phenyl ) -5, 6, 7, 8-t et r AU HOEY29437
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rido[ 4, 3- d] pyri m di ne

ﬁ]ﬁ enL}[h Wpf fa n@ 1 w8ner§ h rF?hgpq{oRalR/yﬁd sgu%gtlt’ut?'edd ]spsye fdcted

I ne,

| fuern thepireny lepnSstimg bf &ydiuegemhyeihw: etpyl, Boprop@; dheipenzyl. di
ne;
2- (4-Fl uoro-benzyl)-4-(4- fluoro phenyl)-5,6,7,8-tetrah

116 0- pytid chpgoudd ofl by itnitdireia ;R is hydrogen or methyl
2- (4-Fl uor o- benzyl) - 4- (4-fl uor o- phenyl ) - 6- et hyl -5, 6, 7
, 8-tetrahydro-pyrido[ 4, 3- d] pyrim dine;

447.2- (ﬂh&bmp@nbemmw -16~rrme|h3R3 SptndllyBsubstitusdly tirseiquyed from
zonitri

AP S0 GerBRg B B PATE felda) Bhi syath e Aend

] pafiziyini di n-4-yl ] -benzonitril e 2-Cycl opentyl -4-(4-f

| uor o- phenyl ) -5, 6, 7, 8-tetrahydro-pyrido[ 4, 3-d] pyri m di

ne;

218y c| vipeodripouhdrot cizling 1-Bhdiein 18o R substiiuknts faken taafethed form

dl’ rimdine;
2-@'@?%pentyl 4- (4- et hoxy- phenyl ) -5, 6, 7, 8-t et r ahydr o-
pyrido[ 4, 3- d] pyrl m di ne;

482" Y SRR oo SRS RSy 0ol 4, S-dlpyrim
4 (4 Fluoro phenyl) 2- |sopropyl 5,6,7,8-tetrahydro-pyr
o g b ok YO

4 (4- Fluoro phenyl ) - 2- |sopropyl 6-nmethyl-5,6,7,8-tetra
4205720 efmesusdptai L Bhere B oppenasubsiiviag = agsies from
4m%eggrikq:[ é?ri%fsqi]m@y)fl m di ne2 hydrochl ori de t t

uo i : etr
-pyrid )[Qheé' !d%pfolhfn %‘b)ﬁ@ Pwéo‘ﬁ@@wor |’5’é &, o3, 4.
454 &-,F-udolmyp e my, 6-; 2-idotraipliopyl, 2,3, HietraBydrequimlojintAps B/or 7-yl,
i
9%23@?%}@“%8%9&}1 ')0?5 :8oPPHAY- 5, 6, 7, 8-t et r ahydr o- pyr

i do[ 4, By fdir4myf, Iomazijlyneimxazolyl 1,2,3- oxadlazolyl, 1,2,4-oxadiazolyl, 1,2,5-

4B§ngl%8p .hf1|3§1 %{og@({]] gfﬁrl])ﬁl t}:“gp eny(?%ia%lyl lsbt(?ﬂazbﬁll tpye/FrolyP Yn%gzolyl,

ZpWrSﬂmwpp,XeIMamlwpi 2l4Giagolyl, 8-t et r ahydr o- pyri do[ 4, 3-d]
ri
py cﬁh rew'sme;h@xw AY-N-pXIde RYFRATYS PYMRIcnY. SV FagRiN: @NGy r

i dO[ 4, Qy bibiatiyt, rindidnietrazolylphenyl.

2- 1 sopropyl - 4- (4- et hoxy- phenyl ) -5, 6, 7, 8-tetrahydro- py
rido[ 4, 3-d] pyri m di ne;

22:'2 SODWE@)&bméo@’bed&T}dlan’i HBwier8int &t bpdiondhosubstituted, 4 SHetited from

S hecisBid G9neising of phonyl RuF S RpherRah s SRR &t ot 1 o
hydr o- pyri do[ 4, 3-
23.  The compound of claim 1 wherein Ar is selected from the group consisting of
phenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyi, 2-methylphenyl,
3-methylphenyl, 4-methylphenyi, 4-ethylphenyl, 2-chlorophenyl, 3-chlorophenyi,
4-chiorophenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2-bromophenyl,
3-bromophenyl, 4-bromophenyl, 2-trifluoromethylphenyl, 3-trifluoromethylphenyl,
4-trifluoromethylphenyl, 3-trifluoromethoxyphenyl, 4-trifluoromethoxyphenyl,
100



d] pyri m di ne;
2-1sopropyl - 4-(2- phenoxy- phenyl )-5, 6, 7, 8-t et rahydr o- py

WO 2@afo#9083 d] pyri m di ne; PCT/US2006/029437
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2- 1 sobutyl -4-thi ophen-3-yl-5,6,7,8-tetrahydro-pyrido[ 4

, 3-d] pyri m di ne;

2-1sobutyl -4-thi ophen-2-yl -5,6, 7, 8-tetrahydro-pyrido[ 4

, Bcyanopheml d-oygnophenyl, 3-acetylphenyl, 4-acetylphenyl, 3,4-difluorophenyl,

é,g%ﬁr#@ﬂwg%fé-&hHér%bﬁfén'y?, 25 dicfiolophEAYSE QRS FdpH8hy:
f,éﬂidﬁlmophnrph _én}iﬂrc)pl"@nylsémmqoheﬁyl,G3-d’hl8rot—@ﬂn<axbylmbny+, Byftuoro-4-
St PR sk or 51 SrrchNpBRYL S YHBPRINY
y4-hydirdkyr8:methylphenyl, 4-hydroxy-3-fluor(_)pheny|, 3,4-dihydroxyphenyl,4-
wﬁmgéir@a:#%@?h}:ngfhgﬁw&%}a@:24-#188:%%%'eih5y1p%'eﬁyl?é-ﬁoﬁéﬁo"’}&phenyl,
4fud-2-g huav—l&ﬁ,@mléi@-tma-awy diiophmyr2-giofMoed]3syly 5-m di

P IHIRIER s inigepinery -siesotiophens ey megorhen-s-
i lopdz8l-24YIpyokdimdthyeoxazol-2-yl, thiazol-2-yl, 3H-[1,2,3]triazol-4-yl, 2H-pyrazol-
Iz%gfjHEp%%/zl&rﬂlygh%déyk@% ﬁ;lﬁ?%ﬂ%{r%}ﬁ%@ Zl”—éﬂct)r%irpﬁgyy(ﬂra%a%r
ZieerolBpiteriyt. 4- ( 3-f | uor o- phenyl ) -5, 6, 7, 8-t et r ahydr o- pyr

i do[ 4, 3-d] pyri m di ne;

2-sec-Butyl - 4- (4- et hoxy- phenyl ) -5, 6, 7, 8-tetrahydro- py
r24lo[ 4TI cirpyoundi adictaém 1 vithesein -ABIR, pptichal(lyl stbstifuted, is selected from

gtﬁ% &?@rﬁhcgo:ﬁ%gﬁn 5 8@%}@%@%3 ?}ﬁyl%{ne(% i)?({;]awern%: Btytglliegg,[s%’c%utylene, tert-

| udylengtpeniyienet 1 218/ Pepydenen Ryadinydprbpyiernye, i2rétiyibdtylerel] aze

S oy Py rHePEr 594 ens SmetBY PUMFEP 21Kl RTORiRa Viene,

[ ychpdipyieapi axelobutylene, cyclopentylene, cyclohexylene, and cycloheptylene.

2- Cycl opentyl - 4- (4- et hoxy- phenyl )-6, 7, 8, 9-t et rahydr o-

5H pyrim do[ 4, 5- d] azepi ne;

427, 2- CYhd opepdunid-db CTAiB 19wheztin dthyds selbeted Yionmihd ajrdybealisisting of

Sé%ﬁ\%ﬂ%dé/%&ﬁ%%éntef }Ilhc?rbme&wg)/fén\é\;l%li lgoqgr/ng ?/e%g’,
Ari{ldorbinethybmethdené, 2,2 2-tiitore pyifiueram@h-dtietlera)y dr o- 5H-

pyLi N 4 5- epipe rochl.ori de; . .
BRIV ERRD e BSicaiDITE R, SFtens Zrgmetvisnipgavione
| 2rcyhojoéiylethp a2-epatimexyethylene, 1-carboxy-ethylene, propylene, 3-
ﬁ%@%?%cé}ﬁdn@h&g&léﬁe,%’-c:sdrlgéxgleptrégyl?é/nder, %_ogr%pepé%,rq 919 rg'-’ér'ngthyl-
JethBeiGh [emyairplyehyrielhyReimglehy) 1-6arBoSy-S-nathyl-athytine; SH- pyr

i m 4 5-d].azepine., 2-Benzy|-4-(4- .

| BB KBRS SE R snE RR AR sy srcdvene diopyiyiene. 4
mynieoxyblljtylene, 4-methoxycarbonyl bu’[ylene,h 4-carboxy butylene, 2-ethylbutylene,
2- Ben -4-p-10 -6,7,8 9%tetra r.o-5H pyrim do[ 4, 5-
SRt S Ret it o B Pl o PEeRjre, Peyishes

- Injdesxy pgntflerie, GyBloprdpyiehy dsyolobbityfene) eyicibprtyfene, cyclopentenylene,
d:l,@-zdﬁﬁbpoe-éyclopentylene, 3-hydroxy-cyclohexylene, 4-fluorocyclohexylene, 4,4-
difluoro-cyclohexylene, and 1-methyl-cyclopropylene.

26. The compound of claim 1 wherein CYC, optionally substituted, is hydrogen or
is a ring system selected from the group consisting of:
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2- (4- Fl uor o- benzyl)-4-(4-fluoro-phenyl)-6,7,8,9-tetrah
ydr o- 5H pyri m do[ 4, 5- d] azepi ne;

wQ@20yolwpent yl - 4- (4-f1 uor o- phenyl ) - 7- net hyl - 6, FCBUS200€029437
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rahydr o- 5H pyri m do[ 4, 5- d] azepi ne;
2-Cycl opentyl -7-nmet hyl -4-p-tolyl-6,7, 8,
9 t et rabydrw -55}6- pyr ismermbA Hedidkanspi- &, 6-, 7-benzo-1,3-dioxolyl, 4-, 5-

t r%h g » Orri d'ﬁf"ﬁgéx'éff) 2%%4ﬁ%trahngroh¥umr9rn -4, % %or 9- -yl,
31 ?&{u%tragymgtbdwrﬁmmg 6] §br By, 8,
> (- Rt} st 12 SORREROD 12 4aragrzay 1 2

, SxdcRiZoBh B, -oRétiazyl] thiophérll Shidkelgieisbingzolyl, pyrrolyl, imidazolyl,
A4- fI juoro- phenyl) - 7-met hyl - 9- et

h9§r@ﬁ‘éyl ??%8"‘92‘?%%&5@'&%0 Y'SH pyri ni do[ 4, 5- d] azepi ne;
2- BenZME} Vhdirﬁrl foyridinyl-N-oxide, pyrazinyl, pyrrmrdrnyl pyridazinyl, and

| uor o- %Qggwlopyraérdmy} yrra%QIYny prperrd’%l hom88 L)er’rd?nﬁ]a%sanyl

pi ne
4te(tréhﬁﬂrumwh@wiy)ir@yrempbmrdzrr@l @ pBolingt, thidiyaipbelBit, and
p¥r|nrdg£& -c] azepi ne hydrochl ori de;
PSBHPYMY| - 4- p-tol yI -6, 7, 8, 9-t et r ahydr o- 5H pyri mi dof 4
, 5-c] azepi ne hydrochloride

ZSI;'? loml'gg [cgfr_ngoér] é:g}r%r)g wﬁgr% ny é%% ,? o}{;goﬁalﬁl %ﬁé{@{%d rrsos';?e%lled from
gthéegnr‘o@é b@’rsvsirh?oShwrpgén nmhedya[mropgegp?n,teproprmen -3-yl, furan-2-yl,
B Bl BES TR e bt LR, AR e e O 5 Fhytrofn2 or o

VQQ)yQ&@W—B 4of 5~yf tetrahydrofuran-3-yl, tetrahydropyran -4-yl, morpholin-2, 3,
@?Q%Hhrergﬁr%\pprag 3, or4ﬁtprper¥%ho 9y§| 91[3% pyrrdo]rgrh 5]993 yl, and

2 hémigbipendinyl- 4- p-tol yi -5, 6, 7, 8-t et rahydro- pyri do[ 3, 4-d
] pyri mdine; 2,7-Dibenzyl-4-phenyl -5,
6, 7, 8-tetrahydro-pyrido[ 3, 4-d] pyri m di ne;

228:D lme:cyshrpémédlormrhowmpmﬂom 5pt6).n5l,|383ubstr1rutdmyd;rsm~lqrted from

rido 7/01
y g}gg@@@rp%%%rgég] hydrogen p(henyl pyrr v, throrghen- -yl, thiophen-3-yl,

71&%@&@%&?{ furaopar, pivenyd-yi; Rrbsyapoiaran-3-5l, Gnd pPetidinyla
hydr o- pyri do[ 3, 4- d] pyri m di ne;

7-Benzyl - 2-i sopr opyl - 4- phenyl -5, 6, 7, 8-t et rahydr o- pyri d

0[2& 4- dhebhipodhd 6 claidr Bwhérérn @Y (4s Belected from the group consisting

hhdfghenymhspyﬁd%methoxtygrtrern?/ ¥3 ethBXyph%R l34 %quc&){/;r)héﬂyﬂ'
2 -methylphenyl, 3-methylphenyl, 4-methylphenyl, 4-ethylphenyl, 2-chlorophenyl,
3-chlorophenyl, 4-chlorophenyi, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl,
2-bromophenyl, 3-bromophenyl, 4-bromophenyl, 2-trifluoromethylphenyl,
3-trifluoromethylphenyl, 4-trifluoromethylphenyl, 3-trifluoromethoxyphenyi,
4-trifluoromethoxyphenyl, 2-cyanophenyl, 3-cyanophenyl, 4-cyanophenyl,
3-acetylphenyl, 4-acetylphenyl, 3,4-difluorophenyl, 3,4-dichlorophenyl,
2,3-difluorophenyl, 2,3-dichiorophenyl, 2,4-difluorophenyl, 2,4-dichlorophenyl,
2,6-difluorophenyl, 2,6-dichlorophenyl, 2,6-dimethylphenyl, 2,4,6-trifluorophenyl,
2,4,6-trichloropheny!, 3,4,5-trimethoxyphenyl, 4-fluoro-3-methylphenyl, 3-nitrophenyl,
4-nitrophenyl, 4-methyl-3-fluorophenyl, 3,4-dimethylphenyl, 4-methoxy-3-fluorophenyl,
4-methoxy-2-methylphenyl, 3-aminophenyl, 4-aminophenyl, 4-carbomethoxyphenyl,
3-methanesulfonylamino-phenyl, 4-methanesulfonylamino-phenyl,
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2-Benzyl -4-p-tolyl-5,6,7, 8-tetrahydro-pyrido[ 3, 4-d] pyr
i m di ne hydrochl ori de;
WQ@2menrpBs 4- phenyl -5, 6, 7, 8-t et rahydr o- pyri do[ 3pdF/usge/029437
m di ne;
2- Benzyl - 4- (4- met hoxy- phenyl ) -5, 6, 7, 8-t etrahydro-pyrid

Ob:’dnﬂeﬁh]aﬁé@dlfﬂhﬂhl'ﬂﬁ)o phenyl 4- dlmethanesulfonylammo -phenyl, thiophen-2-y,
FI uor o-p -2-1 et r ahydr o-

i m@we@ Qj}"p?rchwrﬁh'%herh%’df ggmqg} ﬁlgi@xol 4 otr 5-yl, tetrahydro?t}/ran-s-yl
Ztétl%%%r@BWan‘E@B?ﬂW fira® 24, Gulatd- Ay LaRoRYdhRlrdn$-§] Roeridinyl,

S SR BATAoryEher o DY HREYIEY S IRy ES g, #-Factoayphanyd
5 ra- H%fdx?@[ r‘?\eﬂ'ny?)}]@b(ﬁ 4Th rBﬂ/ 3 YEHOREEHYR!S, z?@rhydroxyphenyl 1-

2-Benz | uoro )-7-iSsoprop fra
) aqwcp)we%wn@pendnnw

4- (4- Fl uoro- phenyl) - 2-i sopropyl - 7-nmethyl -5, 6,7, 8-tetra
gdro pyridol 3, 4- d% pyrim di ne hydrochl ori de;

2305 o0p AIROTNEEEIRGIed Atoph ig\arown @onpisting ef:r ahydr o- pyri d

.o_bfigﬁ%&ﬂm P?g@kdg&eny (7 7 8- tetrahydr%f)ynci?g 3 g]p}}/ngmdsm% -
SZtWﬂrﬁr(ﬂrfd#%Wha@{')séi 8. %]q@r@th&pmyn@o Aypdlpwimiginede;
72%%@1501%124 M&%F@Bbléﬁyg éé‘?%ﬁ&hy%r?! gﬁd&g& offpyrRtidiag'y dr

0- p%rldo ] pyri mdi ne hydraoch
2bydreelefag; - 4- (5- net hyl - t hi ophen-3-yl)-5, 6, 7, 8-tetrahy

dQ%‘eE)Hdtﬁ-QL@tcﬁyl%l@V Bltﬂﬂrﬂ'\y'a?o gﬂmg@(@ ia! hﬁjrﬁne hydrochlor e;

2- 1 -3 4
3zzpsy§f B»%/ m(@-,ﬂﬁgro-pﬁsﬁggl@,-@ Z)ﬁTtgtéahydro pyrldo[4%/ d]rp?/nmldlne ol

Zh%&gém@,ﬁaél 7- et hyl - 4- (5 rret hyl -t hi ophen-3-yl)-5,6, 7,
etrah&j’ro p ridof[3 yri mdi ne hydrochl ori de;

221%&*35 B6y1.8- Aettaﬁwér@rmwdg 4a-dlpy@nigings t et r ahydr

o?%@% - 41@”9%#@9‘4%5@ 6 %%t%x@b% %ﬂ@pg_a, dipytimiding;

72@qnévlr%myl&®y&@69wd30 pmqlcm&fi B wrlﬁedme

62%‘%%%14-§1-tglﬁlt](gr?}rn§f®5rﬁhoér{yﬂg 97@@9&11%1]'@ p}/ﬁcfb‘f’i S%ﬁyr%ﬂfﬁe

ey, 4600 N e B petahycicopy Kot 5-glpprimicine;

SHi Aoy b i g 1
2-Benzyl-4-(3-fluoro-phenyl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine;
2-(4-Fluoro-benzyl)-4-(4-fluoro-phenyl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidine;
2-(4-Fluoro-benzyl)-4-(4-fluoro-phenyl)-6-methyl-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidine;
4-[2-(4-Fluoro-benzyl)-6-methyl-5,6,7,8-tetrahydro-pyridof4,3-d]pyrimidin-4-yi]-
benzonitrile;
4-[2-(4-Fluoro-benzyl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yl]-benzonitrile;
2-Cyclopentyl-4-(4-fluoro-phenyl)-5,6,7,8-tetrahydro-pyrido[4,3-djpyrimidine;
2-Cyclopentyi-4-p-tolyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine;
2-Cyclopentyl-4-(4-methoxy-phenyl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine;
4-(2-Cyclopentyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-4-yl)-benzonitrile;
4-(4-Fluoro-phenyl)-2-isopropyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine
hydrochloride;
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6- Benzyl - 2-i sopropyl - 8- net hyl - 4- phenyl -5, 6, 7, 8-t et rahy
dro- pyrido[ 4, 3- d] pyri m di ne;
W®G2Be0r9p83 2- i sopropyl - 8- net hyl -4- (4-trifl uor onethyb20p61629437
- nyl)-5,6,7,8-tetrahydro- pyrido[4,3-d]pyrimdine;
6- Benzyl - 4- (4 chl or o- phenyl ) - 2-i sopr opyl - 8- net hyl -5, 6,

Bk Dio ey B aR Sy PO St S o vyota s 7, .
t @byrivhigideo- pyr i dg[ 4rg d] pyri m di ne; .
S8 Do Heyinh RaPP BB 1o o RRR G yrimiciie.
ﬂh dﬂodﬁldﬂlr@ngopZenyl) 2- |sopropyl 8- rref:m/lorS 6,7,8-tetra
TP b Phel 2ebb R by Bl SRyPaos? Sty mding,
7h)&f<§dhtdr'@aydro pyr i do[ 4, 3- d] pyri m di ne hydrochl ori de;
2 l S?@r %éh H&Slﬁp;{;opﬁﬁq g%ﬁ%{g? Eyrglgdo&f grd?p)XI (? ng yri
24 S@F@bﬁpwhe@t )IPeiEtop -5k 2 lﬂMbtféhﬁir& pPridopd, Bafyyifridipasr i d
st &JW? pglew&%gfppw'é 65 ietahudrernyfelpietipyrimiging;
72-&§bﬁiﬂyﬁm-¥)dblyr BBl @C&tl%hﬁdrocﬂyﬂué[mﬂ dippémidine;

AP loR BRI sabioPY- 567 & SR eRYyO S AP BIHTRg | m

i El—llsfb%ropyl 4-(4- methoxy phenyl )-5,6,7,8- tetrahydro (I_fyrldo[4 ,3-d]pyrimidine;

(3ot PRB G Bal okt ot &-ofpyMidie; T Y11 o1 ©
45 {bpFdpyPa Q4-phIRBIIN ctByligheRy P 7. g-4dMahyeloksiitiot;3#! - 5, 6,

7,8-tetrahydro-qui nazoli ne;
[q]p(ﬁi“'ﬁ!”ﬁoro phenyl ) - 2-i sopropyl -5, 6, 7, 8-t et rahydr o- qu

-4y herﬁ’@@/fbﬂen 1567 SJTé‘tﬂa'l"@Ghi Wriddﬁ,,s -d]pyrimidine;
t et rahydro-qu

Frﬂd
| %asp@wymeh'g;pﬁ)em%%%ﬁ 7a¢ﬁeﬁ%¥w<ﬁ>édvryaeﬂﬁ@r Hphiohe
424§bb5{yu@nmoﬂh@mdyb5 8,7, S amaapyrb-gyriGe[4,38d bgirmiaimgdr o- qui

42 ésthF‘ yuﬁrpéf “‘E.')‘Hé‘nXh5;6 3.8 teBRivGIRr Pyt 3-ApWigtdingry dr o- qui
nﬂ&FlJ@Jﬁ) phenyl) -2- |sobuty| -5, 6 7 ,8- tetrahydro pyrido[4,3-d] pyrlmldlne

% 'SObUt}X4 -p- TORH 5,6, yB &itan hydro pyrldo[4y3 gﬁ)yn%ld) ine di-met hyl -
24 REFRIOko- Gk AnyTRhBMYI)- RISUBUSE B I8, AsYbtrarly - pyriflop;3-ol ! -

yrim dj ne;
[@pt’@!"'ﬁl'rl?oro phenyl ) - 2-i sopropyl - pyri mi di n- 4-yl met hyl ]

- AR mdbu@'mi 16€7,8- tetrahydro pyrldo[4 3- d]pyrlmldm -4-yl)-benzonitrile;

% qszobgtyrl]%l “(4- metﬁox i%/enyg%rGI '5“8 tetrahyd}/o gyrldo[llyé %Ha]yrlmldme
2-sec-Butyl-4-(2-fluoro-phenyl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine
hydrochloride;
2-sec-Butyl-4-(3-fluoro-phenyl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine;
2-sec-Butyl-4-(4-methoxy-phenyl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine;
2-sec-Butyl-4-(4-trifluoromethoxy-phenyl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidine;
2-Cyclopentyl-4-(4-fluoro-phenyl)-6,7,8,9-tetrahydro-5H-pyrimido{4,5-d]azepine;
2-Cyclopentyl-4-p-tolyl-6,7,8,9-tetrahydro-5H-pyrimido[4,5-d]azepine;
2-Cyclopentyl-4-(4-methoxy-phenyl)-6,7,8,9-tetrahydro-5H-pyrimido[4,5-
d]azepine;
4-(2-Cyclopentyl-6,7,8,9-tetrahydro-5H-pyrimido[4,5-d]azepin-4-yl)-benzonitrile;
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[ 2- (4-Fl uoro-benzyl)-4-p-tolyl-pyrimdin-5-ylnmethyl]-d

i met hyl - am ne; .
wd2qpdoHEosdr o- phenyl ) - 2- phenyl -5, 6, 7, 8-t et r ahy dPOF/pyro0€a29437

[4, 3-d] pyrimdine; 107 WD 2007/ 019083

PCT/ US2006/ 029437 N _

2-4- 8- BUBKOr PREBY 2050 epIG: 5B P-tatrgludrd- by ilived; 5 )didzepine

ﬁichmmgro pyrido[ 4, 3- d] pyrim dine;
2/2 Fl uor o- phe tetrahyd ro-f u

(43Chloya- @‘%“W g‘y'@et’”’a’i‘é &18/Rttatrapydriochd]-gyrBnido[4,5-djazepine;

d j
4]23%;[;{%?; rpggrlg)yl -6,7, ? 9- tetrzhéldro SH pydmldo{4 $19%%eRIy 5.6, 7, 8

t%@r%WH)r@i%Wﬁd@pﬂnyts 7 B Piatiahydtiorkd- psmnmo [4F5-dlarepide;
@Bé‘b{ﬂy’r @I(JilYlbéroAph@f‘lylg -6,7, 8 9- t%tr%ny ro- 5H Jpyr Tn 29°§4 5-djazepine;

| uor o-
d]2p§@nqy{ ﬂmﬁg yl-6, 7.8 9-tetrahydro 5H pynmldo[4 5-dJazepine;

3- zcéerﬁyu@f(@trﬁia%matrznﬁ Ph%ﬁﬂ F)Vé 9 4etﬁah}8rot§H BfMniiblapLc!

[7.2.1.,02" 7] dodeca
7d@aFePI“t90ro phenyl ) - 5- |sopropyl

6 21@ lflﬁd)r%zb'énhr/l J-8X55106R- ghehy3, 3 brtétﬁaqﬁlﬁro 5H %yrnzndo 4,5-

4ddQF-ePI”§oro phenyl ) -2-(tetrahydro-pyran-4-yl)-5,6,7, 8-
t @CMnﬂ/l @}’(ﬁlﬂgeiﬁpﬁéne/?]ﬁﬁ%wm déi v %o. tetrah\ysdr)?ﬁﬂ-gy,/rg@g? 4,5-

4= Fl uoro- phenyl etr ran
Ofazepry dr o- pyrido[ 4, 3- d] pyrimi d| ne;

42((437&%;5&3@791‘?&!1%'4)@ ¥0I§I26 td’t%ﬁéfﬁﬁ@—%l—&py?nmﬁdo[ll% && erpl e;

dro

2ZE@CdeePtybéﬂﬂ;ﬂwwgheaylwwn@thvle@ 7 8197 trahynroisth| 4, 3- d

| Ssalep B 2

Wﬂ 45) BIviF6a-8, 8ﬁ¢tm’(ydm5WWMm{om S-dlazepine;

3 e TP DTS S Pt any
dPWJ'B@PF 230"7@{] pyri m di ne;

r3g[ éyF?llforEJb\éﬁigﬂ) tp-tkﬁﬂtyérb p'i_’ign)ﬁ) -7 éné?lh)il%tﬁ\wgﬂe 6,7,89:tetrahydro-
45ARyEmi ‘ﬂ)%ﬂ\%ﬂ@ﬂnﬁ 2- pi pe _ _ N

a2 O Ruho Pt T Y RNl b O R LS
8h¥<¥f~7?rﬂﬂ@ﬂ%o pyrido[ 4, 3- d] pyri m di ne;

[ 4- (ﬁ‘ﬁdﬂr&%ﬁé’ﬁ%@%b op?l &8 &fetn%h{/(ﬂfg%w BerI{ib[g.@él]agep%eo

yrimd
hydrochloride;

2—|sopropyl-4-p-tolyl-6,7,8,9-tetrahydro-5H-pyrimido[4,5-c]azepine hydrochloride;
2—Isopropyl-4-(4-methoxy-phenyl)-6,7,8,9-tetrahydro-5H-pyrimido[4,5-c]azepine;
2-1sopropyl-4-phenyi-6,7,8,9-tetrahydro-5H-pyrimido[4,5-clazepine;
2-Benzyl-4-(4-fluoro-phenyl)-6,7,8,9-tetrahydro-5H-1,3,6-triaza-
benzocycloheptene hydrochloride;
2,7-Dibenzyl-4-(4-fluoro-phenyl)-5,6,7,8-tetrahydro-pyrido[3,4-d]pyrimidine
hydrochloride;

2,7-Dibenzyl-4-p-tolyl-5,6,7,8-tetrahydro-pyrido[3,4-d]pyrimidine;
2,7-Dibenzyl-4-phenyl-5,6,7,8-tetrahydro-pyrido[3,4-d]pyrimidine;
2,7-Dibenzy!-4-(4-methoxy-phenyl)-5,6,7,8-tetrahydro-pyrido[3,4-djpyrimidine;
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met hanol ;

4- (4- Fl uor o- phenyl ) -2-(fl uoro-phenyl -nethyl)-5,6, 7, 8-t
we@toodloywsd- pyri do[ 4, 3- d] pyri m di ne; PCT/US2006/029437

2-(Di fluoro-phenyl -net hyl) - 4- (4 quoro phenyl)-5,6,7,8

-t et rahydr o- pyri do[

4 7(ae@YﬁM%f|W§rﬁhe?¥|ézﬂﬁ?Q}%’l 8, 667 3‘@@@9%’39@ %yri do

[ 4 i@l m dine; 108 WO 2007/019083

PCT/ U82006/ 029437

4-7¢ReryhdsaPpyhiPpend-6: FPUsiurRRAYIdCIB4 61ry1BIdRG r ah

ycg Berﬁ%/r hQ@-&lG@r% pk@hﬁ%ﬁ g7, gitdifihydro- pyndo[B A d]pgnmldme
["uor o- 4- met hoxy- phenyl ) 8-tetra

hWﬂ@CB&W'ﬁ@Fo[ 4 3- d] pyri m di ne;
4- iéér@g‘i@fpotb@/hg@w 8-1ehrafydiel pikia§[3%- dipfrirhRineatyaricatonyE; d

3 q Benzl- ﬁ&@é?}d%éﬁ;ﬁﬁ?afydp Pyl S A0Sy r i do[ 4, 3- d
] pZ{BéﬁQyﬂth—%ﬁéﬂdey%@ﬁﬂPB@? B—@etrahfydro pyndo[3 4- d%pkmmldme

Fl'uoro Vir uoro-1-tri uororreth

y|4 @rﬁlypl)awe@yWssmw ﬁﬁﬂétGWYﬂawa'dQIQr}ﬁWﬂm fe:

ly@ld:cl kb%@ phenyl ) - 2 (1- et hyI cycl opropyl)-5,6,7, 8-t
FQ I‘IdO% - dlpyrimd

2 qh:opwpvl @h@nyb &@B}et@wdfp Wﬁ@ﬁ%ﬁ%f'@%ﬁu do[ 4, 3-d

] 1P, 071 k@RS b Byrido[3,4-d d
%Bb?ﬁ%ﬂﬁ@% p eny nﬂémy%@ﬁf%ﬁl ahgdgrg)ygyorl doﬂpynm|d|ne

] pworeghlarige2- vl | - propi oni ¢ aci d;
= ageﬁimr(@ﬂﬁw &#@%wh).s&m&ﬁmfsl 82 %Qeﬁé}?@)’d %yrﬁioﬁ:’i 1. 8-te

ydro- ] pyrim dine;
|f¢l¥fmd®?cl ohexyl) 4 (4-fluoro- phenyl) 5,6, 7

I - -
A iz i Sl

DV By oSS
] dﬁ;igoﬁfbr%%r VJmeghy}l iod?feﬁﬁlfﬁ 6.7; @te?raﬁydr@%kﬁ&i{g U PInhighag S, 3
ur

Lo S Rl L S
?E{/@ﬁ,dﬁ,gﬂyd%ch@g@é .opyl -5, 6,7, 8-tetrahydro-pyrido[4,3

B BRI ORI §-YD5iEoBHSE YOS, R0l 4 ey imisine
r%)}?ﬁ‘édh@d?{dé 3-d] pyri m d| ne

2-1'sopr opyl - 4- oxazol -

7 Blsoptayhgd5-61954- ilm;{hgngi yjj 55,6(]’ Ritelrakwdro-pyrido[3,4-dlpyrimidine
C}A)\r&‘h%r thyI oxazol 2-yl)-2-isopropyl-5,6,7,8-tetra

2 Isopropyl -4- thlophen -3-yl-5,6,7,8-tetrahydro-pyrido[3,4-d]pyrimidine
hydrochloride;
2-lsopropyl-7-methyl-4-(5-methyl-thiophen-3-yi)-5,6,7,8-tetrahydro-pyrido[3,4-
d]pyrimidine hydrochloride;
2-sopropyl-7-methyl-4-thiophen-3-yI-5,6,7,8-tetrahydro-pyrido[3,4-d]pyrimidine
hydrochloride;
6-Benzyl-4-(4-fluoro-phenyl)-2-isopropyl-8-methyl-5,6,7 ,8-tetrahydro-pyrido[4,3-
d]pyrimidine;
6-Benzyl-4-(3-chloro-4-fluoro-phenyl)-2-isopropyl-8-methyl-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidine;
6-Benzyl-2-isopropyi-8-methyl-4-p-tolyl-5,6,7,8-tetrahydro-pyrido[4,3
d]pyrimidine;

106



d] pyri m di ne;
2-1sopropyl -4-thiazol -2-yl-5,6, 7, 8-tetrahydro-pyrido[4

w0 3e0dbompss nmi di ne; PCT/US2006/029437
2-1sopropyl -4-(3H[1,2,3]triazol -4-yl)-5,6,7,8-tetrahy
dro-pyrido[ 4, 3-d] pyrim d| ne

S-S5 ERPRiRp S Ao I S ety g pyridols 3

Apsiandiogy| - 4- (1

gé-ﬂé{gz%g-lis_o%k}gy?-é—?hthyl 4-(4- t?ﬁuorg%d{hyl ;gi"}/ern'yﬁj %[647§ tg’JerHn

%y(iéé[ﬁjsmqpynrmbmeyl) 2, 6-diisopropyl-5,6,7,8-tetrahydro

e Pl Biep s metp e R

Xﬂlb)ﬂn”rﬁ&ihedOM 2 d] pyrlc);nodl ne; y

tee%f B e R R o T
/nQdJB@SS PCT/ US2006/ 029437

% é'\é 8? b &n}qﬁgﬁﬂpﬁegy oé{;fﬂbgg eq#qffyhé hARNERY e Rurfhyird ¢

W@[ﬁ@@]pymhrdmeﬂ fl uor o- phenyl ) - 2-i sopropyl -5, 6, 7, 8-

Qﬁﬁf’g qﬁ%é 2d6‘£%b@ﬂgﬂb€%’ lzé‘r;sgofgﬁgspydrg PYNOIE:Ss ot r an
Zd}]bgr_nﬂlulﬂg?@{j%cﬁlondﬁ pyr: ;nodl ne; I and
R e L C c
?infg'mymfe?'eﬂfesa' ot B addi Ll onsal 1 5 Bo- The
TR TR RE T

{da.ldg salt is selected fromthe group consisting

o SPESTS Iushe b e U8 S

p@«hé@pto@yea nidtieauteriflicaocmethel-pHeoy 668, 7, sHetratyatepyrido[4,3-
(Slct atS phosphate, tosylate, citrate, naleate,
f URAMEPES: succinate, tartrate, naphthylate, nesylate,

gb-uspphuppl-S-naitiey-4-taiophebBena s, swmwyamwrsumammmidm;
o BTG58 i
helredpiitidecal |y effective anmount of at |east one
C%@) ? Aréd@ &Ineq';aﬁrém Rprﬂpll\f 2)yrrol1d|§1I l ?/I 5, bC );% t%ﬁ%h%% -quinazoline;
4-(4-Fluoro-phenyl)-2-isopropyl-5,6,7,8-tetrahydro-quinazolin-7-yl]-methyl-amine
hydrochlonde,
[4-(4-Fluoro-phenyl)-2-isopropyl-5,6,7,8-tetrahydro-quinazolin-6-yl]-methyl-amine
hydrochloride;
4-(4-Fluoro-phenyl)-2-isopropyl-5,6,7,8-tetrahydro-quinazolin-7-ol;
4-(4-Fluoro-phenyl)-2-isopropyl-5,6,7,8-tetrahydro-quinazoline;
(2-Benzyl-6-p-tolyl-pyrimidin-4-yimethyl)-dimethyl-amine;
2-Benzyl-4-(4-methyl-piperazin-1-ylmethyl)-6-p-tolyl-pyrimidine;
[6-(4-Fluoro-phenyl)-2-isopropyl-pyrimidin-4-ylmethyl]-methyl-amine;
2-(2-Benzyl-6-p-tolyl-pyrimidin-4-yl)-ethylamine;
[2-(4-Fluoro-benzyl)-4-p-tolyl-pyrimidin-5-ylmethyi]-dimethyl-amine;
4-(4-Fluoro-phenyl)-2-phenyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine;
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Ar ~1) Ra-"-- ~N_~~"A IIl) 3( nl n (R)r A)n
Ro (4 )r 15 wherein msl,2,0r3; nisl, 2,0r3; where
wok@n/omoand n are both present, m+ n i s greatBCT/URBNG6/029437
or equal to 2, and is |less than or equal to 4; 20 Ra
and Rb are |ndependentl H, - al k
oI bempep - oo R BARS 7 & 5y o-puid0f4 Bhe
)yrﬂgﬁﬂ gof attachment form piperidinyl, pyrrolidinyl,
I nyl t hi onor phol i nyl, or plpera2|nyl wher e

eda@hFlerOawhenm)rzr(éetr@bwﬂr@ﬁwlalnyB ¥h8.6.7, Bdetprbdenpyrigol4,3-
5“’3‘%?91“ %ed wth -C _4al kyl; gisOorl; 110 WO

2 019683 PCT/ US2006/ 029437 A is >NR , >CHNRRd,
AA4FluokSr Phenyi-2; (2vinariding -m‘-ethﬂ)-é&%&ﬁ@cﬂhﬁ'dwwﬂe[‘lg?r oup

insbihgg of -H, -Cl.7alkyl, -C3_7cycloal kyl, and
Qgﬁﬁ l\%here each al kyl, cycl oal kyl, or benzyl IS

ot ngnq-ymemvdrethy%4~ (4-fisiora-Phenydtihs,7ia-tetreblyonb-phridai4, 35

Q@D yrini ,Egect ed fromthe group consisting of
4a - C2. 4al kenyl , -C2_4al kynyl,

-fa-| %luym—@wnuw isdpaoRy)-4,6Ct 3 riazaicycloT12.4 4F Kgiddecactohs:

-NeAE) RO (wherein R and R9 are independently -H or

(51 4al kyl, or Rf and RO taken together with the
t%BIg@w Rifensth-Bstmienyt-4eot Iririaizpdidydiof 2.1 .03 iridet -8 |

oliny(, thionorpholinyl, or piperazinyl),
%%N R5) R9, - N(Rh)C(O Rnh, 10 - N( Rh) S02C1. 7al kyl
lgpie- FNIIG”N&“Q (tetrahydrapysarl-&y1)-5,@7 . Sttabalmtdro-pyridod4 . 8ane
it gnt taken together with the am de of
achment forman otherwise aliphatic 4- to

61 tfehtberoephanyirg) (tetraBydnp pyrarci-¥Ri5G, ¥ ,8-teBatndtRpyiRiof4,3-
ﬁiﬂz iding < O CY_4al kyl, -CN, -COOH, and - COCCL. 4al kyl ;
an o| Iggl are i ndependently sel ected fromthe group

dotfsFlaeiongheny!)-2H2-mathoxyadthyl)-5,6, 7. 8- tethyde-isiap[4, 3-

o@?y @Pb ynyl, -C3.7cycl oal kyl,
1C3. 7cycl oal kyl, and
-2f3- (%dilucpr@anmyvl)e& 677a$4te;uahy@no rrigdoid, Rdlpy dikisin-2-o§erépan-2-ol;

T T

pﬁ@ém@hﬂ,yl vvher e each R and Rd is optionally and
iﬂé?&@ﬁ@ﬁ-@t—éMl-z?-l(@ﬁ&é)rbbﬂh%ﬁyl)-5,6,7,8-tetrahydro-pyrido[4,3—
d]pyrimidine;
3-[4-(4-Fluoro-phenyl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-2-yl]-
cyclohexanol;
4-(4-Fluoro-phenyl)-2-piperidin-4-yl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine;
4-(4-Fluoro-phenyl)-2-(1-methyl-piperidin-4-yl)-5,6,7,8-tetrahydro-pyrido[4,3-
dipyrimidine;
[4-(4-Fluoro-phenyi)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidin-2-yl}-phenyi-
methanol;
4-(4-Fluoro-phenyl)-2-(fluoro-phenyl-methyl)-5,6,7,8-tetrahydro-pyrido[4,3-
dlpytimidine;
2-(Difluoro-phenyl-methyl)-4-(4-fluoro-phenyl)-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidine;
4-~(4-Fluoro-phenyl)-2-phenyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine;
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with Re; 20 R3 is -Cl.4al kyl, -Cl_4al kenyl, or benzyl,

each optionally substituted vvlth -Cl1_3al kyI -OH, or
whadog/01m83 t wo R3 substituents taken together fBCTUS2006/029437

C2. 5al kyl ene optionally substituted with -Cl. 3al kyl,

-OH, or halo; r is O or is an integer |less than or

§ i 2@%%3%@&%2@@@-&5@&2@93{%Legabﬁrgi_p@?@%%eL‘yF,g
ymmigigdtdl y nmono-, di-, or triC-subst it _u: ed with R or
g R A PP RSB I R hopcaisy:
ety 81 s ooy d. f.romthe
1S AN 32150 T B ol S Be T RE
31{22 (4-Blulsyoghenyi)- E(,B 7 Beigrhioairdoplriddid Ballpyrighdin-2-Hbenzonitrile;
&%%xufo%é ¥sir ST R R R RGeS ro
Aydyrimiding;O) N(R ) Rk, -N(R ) (O Rk,
4@%:%@? ?9%@% ElmieiyP i gionyhe 7 Bislhypyraoaal
digfdaibingl kyl ; b) a nonocyclic aromatic hydrocarbon
o Rl ey, B oL VPR IR A BT
pto@mnr@m@ceﬂ“ 111 WO é(l)OZ/ I0&9083 P;:T/ US2006/ 029437
B PR DR Z b oPyds D iR Gy broRionic
agilj onal | y nono- or di-substituted vvlth R; c) a
R BN R e R e
a]plymmmt havi ng one or two carbon atons 5 replaced
B aaelnitBreyPoRexi PTG orS BB e dhiafiebierd pyactss

aphEmidinegent sel ected fromthe group consisting of

T Phicsp PhemisgnBidmib . zhmte S el il L5 i 8BS |

ammamalyl 2-i§apkdpyes, Gm&%traderpWUo!AI;S dlpgtidarfirie; ut ed

ErschuppdRaneby Sl b e YRR P B pvrimicine;

TFurayelypalidoprenyes, eor%@ra?w@midbwhmmmu onal |y
or. t r subst

TP F sty RO SRR LSS Ry p s - GPymiieg;
2QESnrd@ti-aydxazol- %@ G)B:ﬂeﬁah)i@jb pan@-;d]pMREihE{s

glvk'h %rlgllmrzathF\;/Fl)O)%gzol 2- yl)ai |sopropy|p5e 8 9 éq tetr)clthch_| ro- pyrldo[4 3-
d]lpyrimidine;
2-Isopropyi-4-thiazol-2-yl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine;
2-Isopropyl-4-(3H-[1,2,3]triazol-4-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine;
2-1sopropyl-4-(2H-pyrazol-3-yl)-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine;
2-Isopropyl-4-(1H-pyrazol-4-yl)-5,6,7,8-tetrahydro-pyrido{4,3-d]pyrimidine;
4-(4-Fluoro-phenyl)-2,6-diisopropyl-5,6,7,8-tetrahydro-pyrido[4,3-d]pyrimidine;
6-Ethyl-4-(4-fluoro-phenyl)-2-isopropyl-5,6,7,8-tetrahydro-pyrido[4,3-
d)pyrimidine;
6-Cyclopropyl-4-(4-fluoro-phenyl)-2-isopropyi-5,6,7,8-tetrahydro-pyrido[4,3-
d]pyrimidine;
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15 -C1_v7al kyl), -C(ONRP)Rs, -N(RC(OR,
-N(R) S02C1_6al kyl (wherein Rt is -H or -Cl1_7al kyl),
WO S{0Dposs C1_6al kyl, -S02N(RP)Rs, -SCF3, -CN, PCORS2006/029437
-C(OC1_7al kyl, -COOH and -COCCl_7al kyl; CYCis -H
or |sar|ngsstemselectedfro the %roudo §4°‘§'ng
ofG-CY()IOW-ﬂS,(ﬂfugm—pml)‘ﬁyls%ﬁeyl -5,8 .8-tefighydro-pyrido]
pyfighét uted with R or di- substltut ed on 20
a acent carbons with -OCL. 4al ky Ieneg rg ?a
(éf?mlqpemﬂaééeﬁworo phem)@@oﬂsﬂmf 648G irghydrey y“d°[4 3
- (o%@,),,;gd,gy( Cl.4alkyl)(CH2)-; R' is selected fromthe
group consisting of -G _7al k%/ - C3. 7c cl oal kyl
DGRy -4 (b BrargiPTieR)-& SOP(Ry 5.5, B-etigbyCramipgpls. 3
%Mﬁﬁé Ofgkyl , - Qophenyl, - Ooenzyl (I:FS - N( R' ) R'
wherein B and R are indepen dently -
or4 %Flmrommnwe @Ww@%gﬁefawwwetw P}P@!E@w"@ﬁ citrate
atggchment form piperidinyl, pyrrolidinyl,
mor phol i nyl, thlonDrphollnyI or piperazinyl, wher e
each R" and R' is optionally and i ndependently
stit ¥ BharmadeGfdig Bee table salt is an
ﬁ? ‘H%%n‘/ﬁ ?I%xq):-'%@g%:\l/\@%g&f%‘ wherein Rxgll S é%
emre«qmm@ddlﬁ%sm in the same substituent taken
together with the am de 30 of attachnent form an
otherwi se aliphatic 4- to 6-nmenbered ring

5 - N2 SoJthE @amepny of claigy Hhereirsaig ghﬁypaceug@glm@gcgm@ble salt is
%g%(ed @fn@}r@_ gq%ﬁ%; |é¥r‘13|st|ngWrdm%mld%ocﬂ%ﬁde sulfate, bisulfate,

a monocyclic aronatic hydrocar bon

grmweh%mmg Pralpde, pRlesatat Qiﬁ%te PRIVItAlS atea@éﬁ Hajiate: Berate,
WHDokte Ita&ﬁ'ffoﬁhé’éphﬁfe ?Jsty%?é" 'Eﬁfétte rﬁ@é‘ét@ uﬁﬁa‘?at@aé&@fr\ate tartrate,

atom repl ace H or >
hmﬁmgwyﬁmtr@esyr@ée @Mohe@ﬁaateclaem*prei% ﬁ@d dﬁ:&{f}"%éﬁnﬁﬁﬁ
10 replaced by -N=, optionally nono- or di-substitut ed
with R'; 112 WD 2007/019083 PCT/ US2006/ 029437 i i
moHocy oh PeariasaeiGal COYRRSHIoAraSnIPT§ing AP TR ARHISALY QQCﬁ@tab'e
at Offfer 413\ tﬂﬁra@eﬁﬁfaw Bri@tiQ8aWduRtof &t |éd%?oﬁé’b(5}hp&fnd of Formulae
attachnent, having one or two carbon atons replaced
by(1)-aull): opt| onal |y mono- or di-substituted with R';
and iv) acpepmahomatic heterocyclic gigd@LRavi ng 4 to 8
menbers, saird ripg having 0, 1, 5 or 2 nof-adjacent
het er oat om ne selected fromt he gr oy SI stl ng
of 0, S -N=| >N and SNCLalkyl), hgyi ng
2 doubl e bo O¢ |y, or 2 rboEng rs, ||)
which is a, yl, optlonally haV| car bon
menber whifeh %-€+is a bridge, havi ng® O( 5
sub tltuents Ru, and where when q is O, said ring has
F60n atom whi ch is the point of attachnent;
m|s1 2,0r3;

:J

nist,2,or3;
where whe.n m and n are both present, m + n is greater than or equal to 2, and is less
than or equal to 4;

20 R?and R are independently —H, —C.alkyl, or -Ca.scycloalkyl, or R* and R taken
together with the nitrogen of attachment form piperidinyl, pyrrolidinyl, morpholinyl,
thiomorpholinyl, or piperazinyl, where each R® and R"is optionally and
independently substituted with -Cs.salkyl;

gisOort;
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10 and enantioners, diastereoners, hydrates, solvates
and pharmaceutically acceptable salts, esters and

wa@edodesosher eof ; with the proviso that in For neCHUS1006/029437

(a) when ALK is nethyl ene, ethylene, propylene, or
i sopropylene, CYCis -H Ar is phenyl or
rfoiso-NRIDSCHNRBY ~EHdh qr -GHeswhereinis 1, and A is

>N .t i - C1.. kvl r n | :
anor I TR e b RonSRudse M R ovcloBlo, and
3- chl drevpylewhre aach sikgl, cyalerliylics benzyl ishaptionallysmond-, di-, o tri-

unsubst i - -; and (c) when g is 0, CYCis
2- pyrisg'?%é,&h%%w"%pyri dyl, mis 2, and nis 1, then A

i s notR°® issslebstiftont the gra@HPconsBUING 4f -\ ,alkyl @ .&lbeny,h€2.4alkynyl,
t reat ment or

revent i on~pf di se -
fromt he'C‘Qgs%cﬁ%‘r’ﬁ‘éyzn%sailosf?ﬁ %P 9%1ég%9%?§gfﬂé¢l§§ﬁ‘2wherem R
depr essi and &ixreinyepayeiapiialt ared: aaikylainR’ dnd &° daien together with

S L L

i'Sor
post - t r athiehophslinye s ppecazotyh e1C(OINEIRSr - NERHED)R",

ooy gl 5B A £ 6T ChBALIED B e sam

hor nonal substinadrateken t@detiedrovithatbel amjdeaufdittatihment form an otherwise

o e Syt 3F Bu BT AT EBLAC Shlth PR sor

ci r cadi arC{Q)gt hatkyl,aBhor@G@OH, Bed -COOGRMils, conprising

1558 o P LD R e ooy LB iR o,

For nul -@g,4lkgnygr-Caikiyhyt) C.eiCidaMyK) G o, aRYIG(etckGatkyl, lnd;

'REI/ NE) -%]chy/é\{mgﬁy,gﬂ%al@,gcr\%vaé@rﬁ%é%%gemer %itﬁth(eaﬁt)rog%n) i

PCT/ US2t@6meadbibii piparidiby? pmd’:diny!,mqrﬁhqjinﬂ; thiosherpbolinlyk or

Ienq Sgld @Bearé%ngg\tgﬁ?rgrq%gg s% and')e ig]oﬁt%ngﬁye%ueiﬁdé&%ﬁeﬂﬁy substituted
with R®;

R® is -C,.4alkyl, -Cyalkenyl, or benzyl, each optionally substituted with -C, salkyl, ~OH,
or halo, or two R® substituents taken together form C,.salkylene optionally
substituted with -C,_salkyl, ~OH, or halo;

ris 0 or is an integer less than or equaltom +n + 1;

Ar is an aryl or heteroaryl ring selected from the group consisting of:

a) phenyl, optionally mono-, di-, or tri-substituted with R’ or di-substituted on
adjacent carbons with -OC;.,alkyleneO-, ~(CHz)25NH-, -(CHy)1.2NH(CH,)-,
-(CHy)2.sN(Cy.salkyl)-, or -(CHy)12N(C1.4alkyl)(CHy)-;

R'is selected from the group consisting of -C;.;alkyl, -Coalkenyl, -Co.7alkynyl,
-Caycycloalkyl, halo, -CF3, —OH, -OC;.7alkyl, -OCF3, -OCg.7alkenyl,
-OCjz.ralkynyl, ~N(F§")Rk (wherein R’ and R* are independently —H or
-Cralkyl), -C(ON(R)RY, -N(R)C(O)R¥, -N(R)SQ.C1.calkyl, -S(O)o.
Ci.qalkyl, -SON(R)RY, -SCFs, -C(0)C.¢alkyl, -NOz, -CN, -COOH, and
-COOC, salkyl;

b) a monocyclic aromatic hydrocarbon group having five ring atoms, having a
carbon atom which is the point of attachment, having one carbon atom replaced
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than or equal to 4; 5 Ra and Rb are independently -H,
-Cl_7al kyl, or -C3.7cycloalkyl, or Ra and Rb taken

wo ogeim®s3 Wi th t he nitrogen of attachnent fornPCT/US2006/029437

pi peridinyl, pyrrolidinyl, norpholinyl,
t hi onorpholinyl, or piperazinyl, where each Ra and Rb

is opb* QOaLBéTQHg?r ilﬁ’(@i%ﬁ@??é\&mﬂ t&?‘%/_c? Mﬂm‘%@n atoms

Gz opldnahy fhpiaRed by -Nes eiiasally meo areingtibsibuted win F:
congj §hdmaciic a%mat@h&%cgbﬂon g‘r%ﬂ&%’?ﬂ QQEK% Btcin?sn Hlaving a

benzyl , where each , cl oal
opt | oFRIbPY afﬁﬁlhwh'Chdﬁ the R@f”tp @ﬂacé’m,ﬂta&{md)nmqr rhchearbGae atoms

ky
'_22 sigel?fgecﬁslbfymm BBﬁor%Wh’anSOcﬂsdl %hbéiguteg wgghﬁd Vai o

- CFg) phemy o mgwaﬁmltu’[e%@ﬂ?a SUWW%'TR%'@OM&@ if r@iTnthElf(;)roup

and Roridfigting ﬁﬁ@rfw %%hd)iyhﬁlr@'yl Trg%) gk }Skazogfl & t?tpé%olyl

R9 taken toget e nitrogen att
form whﬁr@rtha.rwﬂtant;ﬁybstﬁuﬁedmmty isyeptionelly fagther mono-, di-, or tri-

t hi On@uﬂélﬂﬁhéd‘wlth por piperazinyl), -C(O NRf)R9,
-N(Rh) C(O Rh, -N(Rh)S2C1. 7al kyl (wherein Rh is -H or

g IranchegiorupbranahehCriatkyleareC2alkenient t Cronliymddren
t 09@£ ;’@/Elomkﬁll@né rb? (’%”&)@ﬁ)aﬂfengéﬁé‘?g) O‘nyn% acﬂ or tri-substituted

ot h erWI%e |pa|c ere rrng
-S(O R G 4al kyl, - SO2N(Rf)R9, - SCF3,

C(@“%lsé*@étgdﬂ‘romt groug@g%egﬂfromthe 4abhy|®C1 Gignd

Rd are i ndependent
consi SQQQgCy@foalkM -0 3,7%{(35’251 (whegih R%BR@Hylare independently —H or

- B-Tack al’l%) | oa?/#ﬁ %@b&@)ﬁs -N(R')SO:C1.calkyl (wherein R'is —H or
- C3. 7c;¢bl7@!§l/')2y$é)o T8 @Jhyl -BPMKE M d- S%F ot LRONCRg@(@RC.7alkyl,

W th theydh tdrngg@@ 7a,§g,t achnment form piperidinyl,

pyrrolidinyl, ol nyl t hi onor phol i nyl, or
p?ry\i%ﬁaﬂ Ry, a rme?yéte@a&ﬂemd faan the gr@mmhm ofy and

i ndg Bﬁ@ﬁ&ﬁ‘ rﬁﬂtl}énéﬂﬂlbﬁéﬁé U(?I-e Ay tr%&ﬂétlﬁ‘fbd R8 of @}]suﬁ?tlltpt\ég

-CL- benz optionally su

it h SUEACTAPRPPNS WERLGC3EISINRGY OGN, #GHs)1aNH(CHy)-
23? ISLJr(ICPFaQEI@(Cﬁ %igt It L@ggﬁﬁ\;ﬁtzhﬁ@@%lkﬁﬁéﬁ‘? kyI gjle or hal o;

i's (ﬁ d¥ S@'gctaﬂ fropy ieg @foupemwmofm&eajlw -Coacysloalkyl, phenyl,
ér OG\L 'Cgtragizs ?:h%{io QfFa,hﬁgaﬁf B ylrnkw c2 %&ﬁ?&lﬁ;ﬂbfdoo%h% ‘bbenzyl
or tri-sibels tNJ(%e@ v(}WhﬁfeR' RoanctiR gwogdmamﬁedtlmﬁ-i 085 1.7alkyl, or
a((jjcﬁé)egt Zﬁéﬁ@ﬁnﬁak\%tt eﬁjmﬁmath%éf%gspﬁf ﬂa‘c%?fo%%"b"pendmy!

- ( CHR) 1. pyatiglingla meyphofimpizhiomorpholinyl, or piperazinyl, where each R” and
R" is optionally and independently substituted with —~OH or -C, galkyl),
-C(O)N(R")R", -N(R*)C(O)R”, -N(R*)SO,C.calkyl (wherein R*is -H or
-Cy7alkyl, or two R* in the same substituent taken together with the amide
of attachment form an otherwise aliphatic 4- to 6-membered ring),
-N-(SO2C;alkyl)z, -S(0)o.2-Cy.ealkyl, -SON(R*)RY, -SCF3, -C(0)Csalkyl,
-NOy, -CN, -COOH, and -COOC; salkyl;

ify @ monocyclic aromatic hydrocarbon group having five ring atoms, having a
carbon atom which is the point of attachment, having one carbon atom replaced
by >0, >S, >NH, or >N(C,.salkyl), having up to one additional carbon atoms
optionally replaced by —N=, optionally mono- or di-substituted with R*;
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-OC1. 7al kyl, -OCF3, -0C3.7al kenyl, -0C3_7al kynyl,
-N(R )Rk (wherein R and Rk are independently -H or

] CN:(l iif} @ rhMMoycltcCé(r%%ﬂ%\\ld?KcarbM 80)167((}513)/1% iSIX rmgoaztcl)\lms having a

- SCF3 Camep@ffm Mﬂhe pqq@)f atteglme ing Qg or two c)arboh atoms
- COOClerfiaddiy: —NR), cpti&mANg GYSHO- Br S BtLR WOV @5 andon

group havi ng five ring atons, having a %@r bon

whi AW 3 ROT-HEMGHE RetesACYaa ARSAYIRG, 4 108 MegsHe BisTinghaving 0,1,

ﬁt om I E'r%%%gac’éﬁt I?é?erp%@m ﬁMHabegsf se‘f@!%té‘dfréml iy Ig%oup consnstmg of
avin di tional rbon ato i on

repl ag%dspbv - 1hH, W?'&%@‘W AYDG §r 1Y %qu ah aving 0, 1,

Wi th Rrp Glbdh rﬁ@meéaé%m@q @ra%mﬁérﬁn %)éﬁdimﬁlhbﬁﬁg @h@ uarbon

havi ng si x rln&atoms havi ng %?bstato

the panAmDEWHET RERFEIRTOORAYING GRS BibStksrEd eS8 whére when g
at oS js HEP ARG NEY 2 chfbon Adrh Whﬂih' iy tH@QJUiht cﬁ’éttachment

di - substi t ut eﬁéjvvlth R ; and he
< 608 ranfions yciaRiaroamBis: PYATaiE: AN we PIASTACHIcgh R ePtable

15 0055153&*[8&%a@ﬁi@@é/{hermenoxy, pyridyl, thiophenyl,
oxazo and tetrazolyl where t he resul t ant

swl!ibﬁhet prowigo st ét ormyl %ﬁ} ionally further mono-, di- :
or t('é%wﬂéh’?ﬁkhé H\'éﬁﬂlléﬂet chggne ‘Bfgpyléneaobfs@ﬁ@b?lanTCYC is -H, Ar is

gb;; RRa! @h@onoggbstgy?teﬂ BREMY rghseg r§||2e1 and A is >NR', then R is not

c3 7Cy9d30%\k|§?6bﬂe%ﬁg optl onaIIy mono-, di-, or
tri-substituted 2 I s selectedfrom

gr ou(tb) whaR ds PrigYefis ﬁ‘%ﬁf‘d‘ Ar@@henytﬂ?: CriRrPRE by s 2%ndnis 1,
& R dotlunsuldetftded -0 RRANGS (V\her ein RP and RS
?N?Ric?wﬁ%?&?s?St'w@;g@%@s@%mw a2 A 11 g A s not
-C1 7a|ulﬁgbast,tu1§(@@ 2-Cl. 6al kyl, -S02N(RP)Rs, - SCF3i

-CN,

(O CL 7al kyl, 25 -000H, and
- 000CL1. 7a| kyl; CYCis -Hor is a ring system sel ected

f r5am t her@iRHRoRe %ﬁfnﬁé’iﬂ oPFrevéhndP\f'tﬂ RYENS eRordurakleyted from the
mono-, di-, or tri-substitu

d.gr@mqstsm@gf Oﬂeepa@jsqggrﬁt d@gpﬁq{yawlfw generalized anxiety disorder,
?(%‘3?&4 gN %\ e&ﬁ@an dls&r@'d% gsy%h’bho disdrabi?) dbsdisbk/Elddmpulsive disorder,
di

scmer@apoﬁéﬁr@yrfaa(l@ﬁtz?ss angpther Yresgrelgied disor g Rgraine,

gr Vnoe‘é G|§6Hd8|% QEesitg;lseZ@szfuncﬁéﬂ?ﬁé{th&l@|dt@%urbances hormonal
enzyl, halo -OH, -OCl1.7

qmgalaag,@ab‘@hmﬁbuse@d%ly@ d|so(§§ghi\9psea r%llan?/matnon centrally

mediated hypertension, sleep/wake disturbances, jetlag, and circadian rhythm
abnormalities in mammals, comprising the step of administering to a mammal
suffering there from an effective amount of at least one compound of Formulae (hor

(y:
CYC-(ALK), CcYC- (ALK)q

N/|\N
S () F(_(J{\)\Ar (1)

( m Ar
/
(RO a—)n RP
wherein
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-Hor -Cl_7alkyl, or Rv and R'' taken together wth

wo b@7oid8dgen of attachment form piperidinyl, PCT/US2006/029437
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pyrrolidinyl, norpholinyl, thionorpholinyl, or

pi perazinyl, where each R'" and 35 R'' is optionally
and i ndependently substituted with -CH or -C _7al kyl),
nOsQ), 4 BY J;Rw, - N(Rx) C(O) Rx, -N(Rx)S02CL. 6al kyl

whergin Rx is -Hor 115 WO 2007/ 019083
éﬁ'ﬁ@ﬁ@ow%? -C, _7alkyl, or two Rx in the same
suhlesd where nt arichkk are habig preisent, W + N is peeataritirn orgfqual to 2, and is less

attachnment forman otherw se aliphatic 4- to
6- niCRDST 8143 - N (S02CL. 6al kyl ) 28

RB(EAHR Z2rEinddakhganily ~B02B(RIKYRAT -CSCRgalkyl, or R* and R® taken

-C(9O 6a15 [, .- - - - . : .

1) OaThsn B diq rvapttrethmatialh pRRp Bt rorshainy,

f i vihiomarghaliinglyer pibanaizingl, whereagashrR ot vik ioptioriady ang

poi nt, of attac havi g carbon atom repl aced

by @Sep%%%”ﬁww%ﬁﬁﬁ%w&_@g?@l ), having up to one

apidiotaranal carbon atonms optionally replaced by -N=,

opt i [ a i, - SURSH i with Ru; iii) a

réﬁ‘tf P Fé"'ﬁﬁa?ﬁ@ Y ?ogg? bgvﬁg'%?noup havi ng six ring

at oRb js dwetited)fram 1 g@up consistong ofRHCAC i-alkylh € spejicivrlikyf, and

attachnent,, havi ng,_ aope, Qr car eg .

By - nebera waEE 4 AR, Seigett R rBRR K HBrahRodE -, or v

and i wubatitotea-veithdRfat i ¢ het erocyclic ring having 4 to 8

menbers.. saj d. ri.ng havj : - adj )

oo s AP B e B8 R0, SRR o

of 0, S;Csd¥cloathit,haindCENCCH, @CkplKyl, -B6F:, ry(R)R*Awherein R

2 double b s, havin r gr@[gg .

which is aﬁggglaﬁ%ﬁ\??‘?erﬁﬁﬁﬁlyo#a?rl 'ﬁﬁ%\kﬁl’ﬁ%ﬁ%ﬁgec@ar on%ﬁether with

menber whtichitrbgems! aatabinm eigifornin gipieriding, pysrdidinyl, morpholinyl,

substitugnts Ru. .and where. wher ' , _\RaP {g*g has

a carbon ?'BR{R%H"B'E olrgnpgha%ln i %%)W%ﬁaamﬁggt(@?hd

enant i oneN@"SDLaky greersin RiYis Fld e sC 1.8tk at we Rhid the same

phar maceut i cal | ccept . . est ' :

Phor cor . Sopetacnt ikER TR i fe Sy faEnARh B dRSinenise

CNS di somdigtiatics!- se6-ewnembréd ong)t F{Oy-00palkyorSON(RNG’, -SCFs,

of : depressd.on/ i : I r and circadi an

hyt - SpRoRre o B *GBO5E Bnd CODRE A" o

t r e mmAtR aire piependenty saléctad foseths @raup emaisting ohrH, -Cizalkyl,

sel ect rom the group- c [.S5 N ; j

peri ph'zgé?lt(w&(fbﬁéﬁ”%m’%sg@ad %iéa%yéégaﬁvég%gﬁg@h%ﬁ

renal  di,sofotelky|Cigalkyly ordRentd R tairen tigathenedth thepaitregen of

col on, atl’[e{crhln%e% *oerzm piperidinyl, pyrrolidinyl, morpholinyl, thiomorpholinyl, or
piperazinyi, where each R® and R? is optionally and independently substituted
with R®;

R® is -Cs.ealkyl, -C1.4alkenyl, or benzyl, each optionally substituted with -C.salkyl, —~OH,
or halo, or two R® substituents taken together form C..salkylene optionally
substituted with -C.galkyl, —OH, or halo;

ris O or is an integer less than or equaltom +n + 1;

Ar is an aryl or heteroaryl ring selected from the group consisting of:

a) phenyl, optionally mono-, di-, or tri-substituted with R' or di-substituted on
adjacent carbons with -OCy_salkyleneO-, -(CHz)z.sNH-, -(CHz2)1.2NH(CHa)-,
-(CHz)g-aN(C1.4a|kyl)-, or -(CH2)1.gN(C1.4alkyl)(CH2)-;
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bowel disorders, ischem as, septic shock, urinary
i nconti nence, and other disorders related to the

w@amwomoss esti nal and vascul ar systens i n maMBCEUS2006/029437
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conprising the step 30 of adm nistering to a manmal
suffering there from an effective amount of at |east

I1): CYC (AL

oche: (ALrKrjpag'e%ﬁlg |fr|Qf\T|‘ gug(“?ljep ‘E%E?S'S“PSP&I CZAﬁa'kYHﬁ(z 7§'k$ﬂyb‘921a'kyny'
EICIT/Tngg (F)G%% &la%@a [(R8)-CF 5, L1, \L\Qc‘ZQQWI Q@ﬁ&(?zcwa[genyl

[ nisl
where whé Cm @V - ’ﬁ@hg&@rﬁfﬁ'f’&éﬂ? Arendependgpiyarid or
than or eomlkyb&czom«mm“wmmcﬁﬂt PRIFIBO.EALMky1-8( .
Ra and Rb reln%%?ﬁéetcg - ClL. 7al ky
- C3_7cycP W&Y' ) % (el eai%elﬂﬁeer t#OPheand
ni trogen- obw&a’ﬂz)hment form p| perl di nyl , pyr:rol i/\ﬂl nyl ,

I t hi h I erazin ere
cachh R SEY o4 e R L41aup e BRI Figms. heving a
subst cambe dtor WhichGd tréaddint b aﬂébrﬂrheﬁm@mélng%desca?m atom replaced
>CHN\R| rein IS sel ected
t he gF)SﬁQ Sngk\lglt prnﬂ% ‘;alllpy\/\g1 h@imggp FE%WO additional carbon atoms
- C3. 7@&1@6@&9 Iﬁﬂlace@mﬁ l\bzeﬁéﬁ’dnallmhg Sagludtlfyibd W|th R}

cycl tiona nmono-, di-,

al b
oY P mory e Pt R o Nk B0 pidshe, PRg a
gfcgugca?)r@l‘jﬁ bf‘dnh Wﬂ&ﬁflsa tr@]ploﬂﬂ:ot}ﬂltach'rr%i,%k/ Ble, ot two carbon atoms
- a - oa
- OC1 Eﬁﬂ"%ﬁ% by -&a:@ﬂlorﬁ mopgy?r\m Stlstiivted W"‘hr\:’d 3y are
i ndepgm@/nbﬂ pyndirl @ubsﬂﬁélecﬂ@ltﬂﬁd Subtitudrlt saleeeBroht@Yroup

t oget her en of attachnent form

pi per F‘Eﬂﬁ‘ﬁ}'l”g OI)W‘?WLM‘@W » PYRStYD AIPPR|AYI, Oxazolyl, ‘and tetrazolyl,

t hi orrwnprlmhe Pedmtamrsuasmafea%@wy)aso ptien@NuRbeRhono-, di-, or tri-
-N( Rc)i(éﬁﬂ? Zlgﬁ N( Rh) SQ2C1. 7al kyI (wherein R is -H

'two R' in the sane substituent

t/ﬂhei@ dmﬁﬁéﬁwror\Manark:H@d endigice, et ianenyRAt, ¢LaKyAene,
ot h&, 7cycloalkylene or Caxcycloalkenylene, optionally mono-, di-, or tri-substituted
with R™;

R™ is selected from the group consisting of halo, -CF,, -OH, -OC;.7alkyl,
-OCgcycloalkyl, -OCFs, -N(R?)R® (wherein R” and R® are independently —H or
-Cy.7alkyl), -C(O)N(RP)R®, -N(R)YC(O)R!, -N(R)SO.C.calkyl (wherein Ris —H or
—Ca.7alkyl), -S(0)o.2-C1.calkyl, -SO.N(RP)R®, -SCFs, -CN, -NO,, -C(0)C,_salkyl,
-COOH, and -COOC, salkyl;

CYCis —H or is a ring system selected from the group consisting of:

i) phenyl, optionally mono-, di-, or tri-substituted with R" or di-substituted on
adjacent carbons with -OC;.salkyleneO-, -(CHz)2.sNH-, -(CHa)1.sNH(CH,)-,
-(CHz)2aN(C1.salkyl)-, or ~(CHz)1.2N(C;.4alkyl){(CH,)-;

R" is selected from the group consisting of -C;.-alkyl, -Csscycloalkyl, phenyl,
benzyl, halo, -CFs, —OH, -OC;.7alkyl, -OCscycloalkyl, -Ophenyl, -Obenzyl,
-OCFs, -N(R")R" (wherein R and R" are independently —H or -C.salkyl, or
R’ and R" taken together with the nitrogen of attachment form piperidinyl,
pyrrolidinyl, morpholinyl, thiomorpholinyl, or piperazinyl, where each R' and
R" is optionally and independently substituted with ~OH or -Cy.7alkyl),
-C(O)N(R")R", -N(R"C(O)R’, -N(R*)SO.C.¢alkyl (wherein R*is -H or
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aliphatic 4- to 6-nenbered ring), -S(0OO0.2-CL.4al kyl,
-SPN(Rf)Rg, -SCF3, -C(O) Cl.4alkyl, -CN, -COOH, and

wo a0oe10dal kyl ; Rc and Rd are i ndependently seP@mUSmN6/029437
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fromthe group consisting of -H -Cl.7alkyl, 25
- CS_7al kenyl, -C3.7al kynyl, -C3.7cycl oal kyl,
-Cl1_7al kyCC;%ilkX/Cy)ctme’krynlthe sande substituent taken together with the amide

53, Tovel gl G (ko] ol raBPth . HARBLLSA I,

wth the achme orm errd
pyrroli dl-Ny(Boztnpgapdyk)J FBD) 02 CheadjwbrﬁﬁdﬂﬁFﬁ)ﬁ -S;(BFs, -C(O)Cr.calkyl,

pi perazin C S optlonally and
i ndependeﬁ'h y@\Eb@?aﬂj? g Céb%ﬁR%(e\h 30 R3is
-C1 .ii)1_aInquiopyeh@]ardmdatiodwyirqcamontmowhavn@ﬁ\ha ripg atomal having a
130, A it AP
opt [ ormblq/ >S5 thist, bt s 4a\lkyl]r; ha@hg 3pli& phe addiibnad catipah @ioms

r ut
1 A opBongY e cvnatn, oB A b obRsRbetie il
gr ouif) ecopsoec/clicdombtic hmacmrzgmpmmgmasux ring atoms, having a
PCT/ US2 294 henyl 0 i
or tr RSB T i e oA R B gy carbon atoms
ad j aceeplacat o= wiptibnalP@ionda bk it sbet@uted- vmtﬂ—B") ana NH-

)a}né%%%gilhﬂﬁr 3‘%&%&“29 3%3‘5 %@ﬁ):ée F%rribeds %and ring having 0, 1,

gr oup e @nwinsddjavgnbiieteiGatonalvieyibers &ledtad kemythe group consisting of

“oc Ry R 5 8, Btyng 074 e g o, naving 0,1,

- N( R )drig danbmf raemb&'s vetiich Bla aarisoriyh dpperadyg rmatnyng oHe carbon

-Cl_4a N(R

_N(R )’%%é%" %&@m& é% %56 ha%gé?f%(éo %{ﬂg tuents {3 pRe! ypgre when @
- SCF3,is 0§l Gig Bad & whrbon MEdm which,is tr@cmmt chattachment;
h%&%&%wgr%ﬁ&ﬁgéﬁﬁg H?c?rgtfgg,? AA\gat@{ E)tl)eﬁrmaceutlcally acceptable
car bosalat estewstanchanided therqodi nt of at tachnent, haV| ng

one carbon atomreplaced by >0, >S, >NH or

>N(Cl4al kyl), having up to two additional carbon atons
opb; ondhkyneteq afamimtﬁzl winsreincgatd @NSIdtgordmﬁ@selexted from the group

stituted w C Jean
hﬁﬁ?%%g\gﬁ%n d@?@ﬁﬂo'?@%'%té %?%P ??%ggét %nbécu aV| n’JS%Qmw
cabhomaitiesn whi ch is the point of attachment, having
one or two carbon atons replaced by -N-=, opti onal |y
nmono- or di-substituted wwth R ; and d) phenyl or
pyasi dyla method fortthe edatmdnh opprevdsiontal antdisesek o¢ tentifancselected

 ReaiRrus STR55 PP ShgPERY LompP ecu btlrs
cardiovascular shock, renal disorders, gastric motility, diarrhea, spastic colon, irritable
bowel disorders, ischemias, septic shock, urinary incontinence, and other disorders
related to the gastrointestinal and vascular systems in mammals, comprising the step
of administering to a mammal suffering there from an effective amount of at least one
compound of Formulae (1) or (If):
CYC-(ALK)q CYC-(ALK)q

R S
( m\ ar (1) \/N‘z—e/{n\ ar (1)
R t), R (%)
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where the resultant substituted noiety is optionally
further nono-, di-, or tri- 20 substituted with R ;

WQ@ARM7i089083 br anched or unbranched C1. 7al kyl ene, PCT/US2006/029437
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30

C2. 7al kenyl ene, C2. 7al kynyl ene, C3. 7cycl oal kyl ene, or

C3. 7cyc| oal kenyl ene, optionally nono-, di-, or

t Wwhekdibstituted with R Rmis sel ected fromthe

gnPldp, 20gss.sting of halo, -CF3, -OH -OCl.7al kyl, 25
7¢ycl oal kyl, -OCF3, -N(RP)Rs (wherein RP and Rs

améS"n%l,eCﬁé*ndent | y H or -Cl.7alkyl), -C(O NRP)R5,

- MRt & i and %eﬁ@hkyh i g&@%{eﬁltmar%r éq‘iJartH Dind is less
- Cl1. 7al kyl'), 1 6al kyl , 2N(RP) R8
- CON, thaN@Qequat(t c1 7a| kyl, -COOH, and - COOCL. 7a| kyI

CYE dnd R°Ar® fr}deﬁeﬁdén'tlv 9H3¥§f7%my(5 of a54, é\fblcﬁeﬂﬂmdﬂﬁf a%‘Wﬁaken

conS|st|ng 0 tional nmono-
tri -iogpther wiie e rwtr@%ermf aéﬁaclame@,tdegm pnoeﬂ@ayiowrroéiasnx'e ewrpholmv'

car
B IR b PR B e TR P o

(CI—IZ}’QP%IN@UIIY MSIBWQC(W)Q 4alRyl i s selected fromthe
grqqg@ (5‘;an| sting of -C1. 7a| kyI - C3. 7cycl oal kyl

henyl , “benzyl, hal o, ()—| - OC1. 7al kyl ,
(aos>mc1>6blN R, >CiSdhbrey - Cf-la -wBaE) |, 35 - OCF3a - N(R'
d
) Cl ﬂ%%e%cﬁbﬁrorﬁ'ﬂ‘?e é?o RE\/% %{ﬁ%ﬁfge@t Eig%élb(el(l Ua%ydoalkyl and |
nit rogd,wn@yl wingraciaaie atkyk @yq’ﬁq@fyﬂ)e}f%énwvs optlm@ly\mpno di-, or tri-
2007/ OJS%Q%UPQW,ME‘}%OOG/ 029437 pyrrolidinyl,
y

mor phol 1 n t hi onor phol i nyl, or pi era2|nyl
each RRZfgelerrd |fr:§>rrmdsle|9ds¢im GasigHag P '@ep@hﬁdeﬁﬂ@kenw -Cz.qalkynyl,

substi t ut | ;
“N(R ) ( O)%j WJ‘ K 5862 (?ﬁ }€Y¢13Aﬁlkyl %a\lbﬂﬁg (whereln R
- ClL. 7al ky And B? atwdev@ndﬁnfdynérl @a%@lﬁybsctfﬁ aneR° falfegriogether with

toget her trﬁtrﬁé@% ﬁ'@tﬂ@ﬂrﬁeﬂﬁoﬁi@@@%ﬁﬁtp)fr@ilghﬁnmmpho"nyl

ot herwi se aliphatic 4-
“N-( SOZCl”MﬂW?h?'EV' O5piRpRZinYh1-Ee) f}Kﬁ)Rg,- RERS -,
- SCF3, - IR/)JF:)ISC‘P‘Z@% kédky mg hé}Q% R™iEM or Qﬂ%‘k}(}la&dtwo R"in the same

-COO0C 7al k nocyclic aromatic dr ocar bon

group hav B\ﬂi@?flfue@éf&kﬁﬂ @%W’thﬁ%ﬁmﬁe@f 3@3?%%“‘5@@?@“ otherwise
which is D " e. 9 .

115, 5 Sl Sl ORIt o, or
havi ng up- @(@)Gn@'@ddpf\‘b &@DHeam%&p@Q@ Kybpt i onal |y

repl gegfy Wagé\lﬁde eﬁﬂ%élé’cté@ﬁ@m tRE ﬁﬂiup%ﬁ&%ﬁﬁd%feﬂl -Cyalkyl,

wth Ru; 11i nocycli1c aromatic drocar bon group

haV| ng -Sexalikdnyl -Gt @Hﬁlnylh&w%@‘%'kw a@b@HFYQBQGMCW‘Wh and

;the POi gL Qkiodlkh RS MR or BY3NH0TY 19k 1BhethePwiRHRHitrogen of
attachment form piperidinyl, pyrrolidinyl, morpholinyl, thiomorpholinyl, or
piperazinyl, where each R° and R" is optionally and independently substituted
with R®;

R® is -Cyalkyl, -Cysalkenyl, or benzyl, each optionally substituted with -Cy.salkyl, —-OH,
or halo, or two R® substituents taken together form C..salkylene optionally
substituted with -C,.zalkyl, —OH, or halo;

ris O or is an integer less than or equaltom + n + 1;

Ar is an aryl or heteroaryl ring selected from the group consisting of:
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repl aced by -N=, optionally nono- or di-substituted
with Ru; and 15 iv) a non-aronmatic heterocyclic ring

whanwopodst o 8 nenbers, said ring having 0, 1,PCDUSR06/029437
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35

non- adj acent het eroat om nenbers sel ected fromthe
group consisting of 0, S, -N=, >NH, and
>N( GA). graenigly bptioriatly mogo-) di-19r torsuBstiiatad éthR) nddi-subvatitutegl on

0, 1, C mhar L ch i capbonxl,, .
opt i or@rg T PRES ol "B BUhE o Tl dli e Be - arccHa,
bri g86-,(CH§M£N@_1.Qilm)-,FDrzL@)‘%'LzN\(@{haikyR@thnd_ V\ﬂer e V\ﬂen
q SN sai | ago i [ €
K R R R et T AR RL
hydr at es, -Gyatycidatis/!, dnath, pbidy;, rOte t®C calkyl; -QCEepO&hLalkenyl,
sal ts, eSIGES [}”8 |a-ﬂ(ﬁﬁﬁk MgFe‘?ﬁ’H R R ﬁreq??%%;%ﬂdérﬂf e
t r eat ment ~or*Pprevent 1'0 “of an .ocu"fl ar di'sorder sel 4t ed
from 25 iGaalyinup(@OHB)BY, ENE)EO)R|, SEHB-Cogikyt -S(O)o.
neuritis, diabetigreidRep . n ec Lonal
age-rel at ég“i"?glﬁyﬁxl gpzﬁ@g’e%ﬁé’or@r (@L@@%ﬁ\i@a CN, %OH’ and
conpri si ngCOOE, ey of adm ni stering to a manmal
suffering there fro n.eff [ .of . at .
one. LB BB oA B aBephgf SRR G i ip 8 Having o
CYC- ( Atathon atdim whichiis thil poinfof gitdchineRt, havingAne chttidn atem replaced
n (R3).Rb 3) i, 30 rei,n ] : . :
119 V\og’&b@’z%i Bl TR X A &X?eardg‘t@ﬁgﬁca?né%na oms
2 ar edbpttdmlaw @mtcbd bm—N:no;i)tisalng:lyemgem- drleirsulostitied aith 10
, and_is |les . Qr ; . [ ,
o Bbn anp T afotdle Hygfeghfbon ot AT uilf o paving o
Ra andcébot atocenwhich gethkegoiniof attadhenent, thaeipgronefor two carbon atoms
attachpent f.ormpiperidinyl pyrraol idi G mi.
nor phorqprﬁﬂefj %yg'wﬂﬁ B@WB&%\"P%MJ‘ glub%gt%}é{j gvglh rﬁ;fl a,ndvvher e
eagh ?Rtah?wdoﬁp/ri'ﬁyl, %phsmtmltmi \lbvgrh asubstitkep eeldetet fpm the group
substi tut ed w - a - :
S Crnrrieheingiat Bovt e Bn, i) TRBEeny bl tetazon
t he gr ahprecbe sessttamgubstituidd md@dty Tabptidnally further mono-, di-, or tri-
- 7Y Bl R itn B
ALK is a branched or unbranched Cy.salkylene, Coalkenylene, Ca.zalkynylene,

Cs-cycloalkylene, or Cs,cycloalkenylene, optionally mono-, di-, or tri-substituted

with R™;

R™ is selected from the group consisting of halo, -CFs, -OH, -OC,salkyl,
-OC3.cycloalkyl, -OCFs, -N(RP)R® (wherein R” and R® are independently —H or
-C1alkyl), -C(O)N(RP)R®, -N(R)C(O)R', -N(R')SO,C.calkyl (wherein R'is -H or
—C1.7a|kyl), 'S(O)o.g'C1.sa|k)’|, 'SOQN(RP)RS, -SCF3, -CN, 'NOQ, -C(O)C1.7a|k}’|,
-COOH, and -COOC;.zalkyl;

CYC is —H or is a ring system selected from the group consisting of:

i) phenyl, optionally mono-, di-, or tri-substituted with R" or di-substituted on
adjacent carbons with -OC,.salkyleneO-, -(CH,)2.sNH-, -(CHy)1.2NH(CHy)-,
-(CH3)2.aN(Cy.q4alkyl)-, or -(CHa)1.2N(Cy4alkyl)(CHo)-;

R is selected from the group consisting of -C,.7alkyl, -Ca.7cycloalkyl, phenyl,
benzyl, halo, -CFs, —OH, -OC4alkyl, -OC,.scycloalkyl, -Ophenyl, -Obenzyl,
-OCFs3, -N(R")R" (wherein R’ and R" are independently —H or -C.7alkyl, or
R' and R" taken together with the nitrogen of attachment form piperidinyl,
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10 benzyl, where each al kyl, cycloal kyl, or benzyl is
optionally nono-, di-, or tri- substituted with Re; Re

wo 3003@i®es ed fromthe group consisting of -Cl Hel/kygi006/029437
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- C2_4al kenyl, -C2.4al kynyl, -C3.6cycloal kyl, hal o,

-CF3, -OH, -0OC _4al kyl, -OCF3, -N(Rf)R9 (wherein Rf

and RO are |ndependently -Hor -Cl 4alkyl, or Rf and

RO taken PWEIdRxE marpheliny, hiesaiphqligyear Riperazingcwheneteach R’ and

form pi peRY"%I v
t hi onor phal i n?:zn%@ %ﬁdqgéi\ﬁze ﬁﬁ%/m ngg, %GH% I%-l or -Cizalkyl),

- N( Rn) C( OFR)N(RNg R YR a M) sadlyh (WRrereis R*Hs el or
- C1. 4al kylg, 7élkylt mwgrh"'n’i‘tﬁe@a stlﬁlahﬁakéﬂ%ﬁgthte?%ﬁﬁthe amide

t oget her W|th the anmi de of attachnment
ot her wi se®f %ﬁapb'lﬁ‘ﬁﬂﬁ ferm an ohegwige aiiiiadid 4r kngmembered ring),

-S5(00. 2- R
53 5, bt S0 B 07 100
Rd are m&&?erg% GPR.ANS-EQOE 8l he group

C0nSg%tm&%d%hc‘éﬂomaﬁ;hfcﬁb@fb?n grotd hhithl $0 ting atoms, having a

-Cl 7 éqamﬂr@omc\y@m@tw pomb@fdattachment having one carbon atom replaced
-C3 7%@@3‘)&'@@7@'\!‘(% 4alk I%Q/m@'lg) tg%nhaalﬁﬁﬁiaﬁ&%ﬁl;%%ratoms

with the mtro&gn att a rrent pl peri
pyr r ol AP repBeqshia | optionallyrmaneh o dlrgdb,shtuted%th RY;

pi qu)aazmaﬁd)oycmf‘ﬁrro% %@ﬁ?drgc%gn ﬁ@gﬁwa&@b'sﬁ%{‘fﬂ@ﬁtﬂﬁgk ﬁxvmg a

i ndependent 'y substitu
- C1_4&PIRANAOMYhigieis 2ie poiaiaftatiaphmentahawngotesor tvotaadbon atoms

Wi th Téa 'LN-— ogﬁonal@ a{?% @r dpgubtsmte%%rnﬁ'nuﬁ“stah&uem S

t aken toget her form ene optlon
subdY)ia tRMsaromatie het@ioce/sllmmg having 4 tﬂ8 h@lntberSS(Sard rirgy aving 0, 1,

O i S A roRL RS
is an ar % or het. eﬁ%tgrrdéw F%rmb%gﬁj ?ét%d *Tbm fle OJU&C&&B'SUHQ of
consi §bi QNUf>Nﬁ)aM1 43”5)3@3 haviag Dy ,rmr&)dqubw bgndey havmg 0,1,

tri-
calr bzﬁg Qvtcmbgblgnqgo%@bﬁgl Ky hgi% S%a’%*?%wa@ﬂp?ﬂng 8% 25/B0h
- ( CH2)Memigrvhigh forms a beidp, hagng @ tofedubgtituentsd’, and where when q

Sy S ok

NHOmgrs, diasteseorasre lnalrilgs,, SOh/atas andQr@rmac@tically acceptable

L stiblebhars afbBmideshdielpl kenyl, 120 WO 2007/ 019083
PCT/ US2006/ 029437 OC3. 7al kynyl, -N(R )Rk (wherein R

and Rk are independently -H or 1. 4al k yl),

-840 M Ridthod foPhrR t}éé(t@)aﬁiko %
2. CL. 6al kyl , - SO2N f pé%{ﬁ? L @ﬁ%@{i‘”ﬁ’er%%@%d from
@Ngrqmqs:sgmgjof mwgpi@meurms diabetic retmopathy, retinal edema,
and age-related macular degeneration in mammals, comprising the step of

administering to a mammal suffering there from an effective amount of at least one
compound of Formulae (1) or (1):

CYC~ALK), CYC- (ALK)

N SN N/N

|
N (1) \/k 1
<F*3>f%®)n/kAr ny n/%f/{ y

mis1,2,or3;

wherein

nisi, 2, or3;
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5 b) a nonocyclic aromatic hydrocarbon group having
five ring atons, having a carbon atomwhich is the

w@oeinni1ws3 at t achment, havi ng one carbon at om r e@El/ES®d6/029437

by >0, >S, >NH, or >N(Cl.4alkyl), having up to two
additi onal car bon atons optionally repl aced by - N=,

oﬁ i -substituted with é
r?& of ef“c?“ QF‘ E’O PE%r B! '@r%%ﬁ}ewﬁéﬂ H@e wal tq 2oy is less

at omean draquaptoas; 10 car bon atom which is the point of

5 S Bl incimer Ao ~CorsloH @ e REY: o HFe B taer

and tafettpr eyl the nitrRgen di/éttacﬁhi@at Iotmtpﬁsbrwtriyh p?rrohdmyl morpholinyl,
Iectedfr mthe gro istin

subst |tue P

o PO BRRIEy PIRFFAIN, Wefh BT B CBNORANY e

t et mtepérydienﬂy\sbsgtmédmwlthe@uJatkgnt substltut ed noiety is
V\Sﬁ)tlona{lyfurther nmono-, di-, or tri- 15 substituted

* ALK is a branched or unbranched C1. 7al kyl ene,
cms?;aunxbay;mrénd %H@Hkumk@nwueréﬁ 7cycl oal kyl ene, or

i Ffedfaef B hE orsthusonmiing o Bereunb iG-oasmor, and

group lssmagli Whél@geaéﬁ @yclodlkyd, or-tdnzyli§6dtiohal Mbn 2@- tri-
T T Sl @yciofifl or ey 16pionalMono 28 or

are i léfH ﬁ%’l'\/ﬂeH or -G _7alkyl), C(O)N(RP)RS
-N(R )F@(l@)saectedm(dﬁi Hedrdu® adrieiting whas.gbmyIR C, 8lke 0-Cg salkynyl,
ey o 37 S S e

CYC i st - un@nqg lafe Mae é}@jeﬁWSIHEUﬁ :m @ﬁ;ﬂe& Fﬁfra@mnghﬁ@ﬁ@g&her with
consi st

0
tri-subs ru{rg%ewft ta%“@% R E@SE‘E“PY‘U%@H’“QWYI 515]@19@“!'
car bons widhorpBelinyf @r b)pleﬁﬁﬁf?r Oﬁh@f)ﬁg h C O)R",
(G 1. é%ﬁ&& 43y )‘>'n H or %H@'&‘Y' B o) if e same
gr oup Coéﬁbﬁtumtak%n ‘t&é’e’tﬁ@?'M’fﬁ'the a@ﬁc—i&)&ﬂa@lﬂhgh‘ﬂ form an otherwise

h | h oC |
po?:gyny F@bﬂ%ﬁf}r 8 dg ”nqbbé@ 231 é@yi (&%\I(R)Rg -SCF,,
- N(R") R"-C(O)ogseaiyn -BN, acctdoR afd COOERARMENt |y - H o
-Cl _7al kyly, or R'" and R t aken to ether with the
i t Fo g Fo RrepSRarioeRty seiseied(ramntielorp, consisting of -H, -C.salkyl,
pyrrol C‘éﬁbdﬂl&ényl noy ﬂ@h@hwnsdancycmawp "-@f‘;@hdyf@)é%cycﬂialkyl and

i perazin i on
Pngepeﬁé‘égfﬂo ! ¥'§0€§'kﬁuﬂr&| W\lﬁt‘:h takgn teeethe'p W%m@wtyogen of
- C( O NtEhient formNpe)iGin®) @?rohdﬂ&ﬂﬁoﬁ@?@ﬂnyl%idﬁﬁ’drphollnyl or

wherein Rx i.s - r two Rx in th
garre sﬂﬂ%??'?ﬂe‘ﬁ?er{ae?ﬁ@'ﬁ% 8@@%&0%%"3&%@ indengadenly substituted

at t achyigrge: form an othervvl se aliphatic 4- to

q:( 14a|?< gamm;l or benzyl, each optionally substituted with -Cy_zalkyl, —OH,
or halo, or two R® substituents taken together form C,.salkylene optionaily
substituted with -C,_salkyl, ~OH, or halo;

ris O or is an integer less than or equalto m + n + 1;

Ar is an aryl or heteroaryl ring selected from the group consisting of:

a) phenyl, optionally mono-, di-, or tri-substituted with R' or di-substituted on
adjacent carbons with -OC;.4alkyleneO-, -(CHy)z.aNH-, -(CHz)1.2NH(CHy)-,
-(CHz)2.5N(C1.4alkyl)-, or -(CHz)1.oN(C1.4alkyl)(CHo)-;

R'is selected from the group consisting of -C,.yalkyl, -C,.7alkenyl, -Coalkynyl,
-CaCycloalkyl, halo, -CFs, —~OH, -OC;.salkyl, -OCFs, -OCg.salkenyl,
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WD 2007/ 019083 PCT/ US2006/ 029437 - N- ( S02CL. 6al kyl ) 2i
-S(0)0.2-Cl.6al kyl, -S02N(R )R-, - SCF3,

wo @oopBbssal kyl , -NO2, -CN, -000H, and - COOC, PGRIK30NG/029437
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ii1) a nmonocyclic aromatic hydrocarbon group having
five ring atons, having a carbon atomwhich is the

int of at t
S by >0, S S oMY R O S kR s yrE o
addi t i olnlalc1 m;b)orc m)N(M)R‘)‘gtN (Bha{O)R" JWE‘@%@:SC@MWH\%(O)
opti ona tu Il
mFJ)nocycI |%/ ﬁ?@%fé)(é hﬂb@ﬁgcg{:gﬁnégﬁ&ﬁ IWZ:I(VFIP@ Q@(‘ gol%—l and
at ons, hamocgpa,alkym bon atom which is the point of
by T2 meneaveia el Ruftosbi SBLRIRPLILE rnp Elprie Heving a
and 1Qakrbon ﬁom@vhlcﬁ’f iemé peinheftatiaclayient, bavingigndearbog atbm replaced
non- adp e il kb 2N ARy M afFie 8 ofdigpal garbon atoms
gr oup cplibsalytrepigea by JCN S‘thuoNHLy radviid- oRdidsubstituted with R';
o B kS S S et o A P 0P Ao o
opti Orb'a|rtbc)h diami itdcroiene poibDor aiaohaenthaity g oBtwa carbon atoms
bri dge, gre when

to. 5 substituents
o pagte B higralianane: & Beshusrytl i RS e e
ﬁoij rd)tmfenﬁtdri@wt{wrgubstaméﬁeﬂwa SUDIBIL a?tl sﬂalaﬁécﬁfr@agllw group
ydr at es SOl vat es an ar na uti c accept a
o & Rt ra o e P e ar dgr T Qe Apg etEra,
t r eat n@xdre @ REBERIN bLISHNAED mowtﬁsaﬁ;ﬁomllyﬁmﬁbrtmm di-, or tri-

selecte 20 from;the group consisting of:
depr es¥} 8WP'§H>W'@‘[P§ sl eep/ wake di sturbances, jetlag,

MAgKas glﬂaranﬂhb@ or Mnbrﬁﬁcmidl (Bhe,ark?len@,&s}mlkény‘r@ie IO?_tyaAkyrthe
irrifa ders
step wyﬁﬁwr& & ﬁ@cyflaalge%%ppgmbém ng T eplgtrlfsygrwtuted

an witfBEii ve anmount of at | east one conpound of

"R T RSy o thdroy ot e ‘Chaddhy A

25 \Ahet@'c&dvblaélk;a, @S, -NRSIR°2wherdin Rvdrer RS aVeemUe"peaa@htly —H or
A a;ﬁ db ! hfl&gg %?8 RG}R-E q\l(h‘ﬁc%)ﬁat R‘t&? oS Ayl c(\Nt‘%‘erelnoﬂt is ~H or
: —C4.7alkyl), -S(0)o.2-Cisalkyl, -SON(RP)R®, -SCF3, ~CN, -NO,, -C(O)C.7alkyl,

-COOH, and -COOC,.7alkyl;
CYC is —H or is a ring system selected from the group consisting of:

i) phenyl, optionally mono-, di-, or tri-substituted with R" or di-substituted on
adjacent carbons with -OC,_salkyleneO-, -(CHy)2.sNH-, -(CHz)12NH(CH,)-,
-(CH,)2.3N(Cy.q4alkyl)-, or -(CHg)1.2N(C1.4alkyl}(CHy)-;

R" is selected from the group consisting of -Cy.salkyl, -Cscycloaikyl, phenyl,
benzyl, halo, -CF3, —OH, -OC;.7alkyl, ;003.7cycloalkyl, -Ophenyl, -Obenzyl,
-OCF3, -N(R")R" (wherein R' and R" are independently —H or -Cy.alkyl, or
R' and R" taken together with the nitrogen of attachment form piperidinyl,
pyrrolidinyl, morpholinyl, thiomorpholinyl, or piperazinyl, where each R’ and
R" is optionally and independently substituted with ~OH or -G, ;alkyl),
-C(O)N(R")R", -N(R*C(O)R’, -N(R"SO.C;.¢alkyl (wherein R* is -H or
-C,.salkyl, or two R* in the same substituent taken together with the amide
of attachment form an otherwise aliphatic 4- to 6-membered ring),
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than or equal to 4; 30 Ra and Rb are independently -H,
-Cl. 7al kyl, or -C3 _7cycloalkyl, or Ra and Rb taken

wo ogeim®s3 Wi th t he nitrogen of attachnent fornPCT/US2006/029437
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30

pi peridinyl, pyrrolidinyl, nmorpholinyl, 122 WD

2007/ 019083 PCT/ US2006/ 029437 t hi onor phol i nyl, or

pi per azi nN-(SOMTSLAKRRCIS(ER . dalkd, SO \lﬁnalg,by: a C kvl
mdependentfy subst?tﬂut eB%2 th ?%1 Zﬂgﬁl) gi I S00T 1 @?b) SAIL
is >NR, N -COgkhands O pal ylavherel N5RLis

sel ei?taaﬁloﬁéc@mé Jﬂ@m%@ Hgdré&ﬂﬁbﬁbidﬂlﬁ Hé(/mg Flve 'n% afcthK Yhving a

a‘rcloalk |, an wher e each
cycl odfakRQN atgm \M@ﬁ*zgﬂ the @%iﬁ?ﬂ %Wﬁh'mynhﬁﬁ\ang oae carb@n atom replaced

tri- sybsdiisitad VMrUNéB%aIkW haﬁnr@gﬁ%tcﬁﬁ efddﬂi'&héih%rbon atoms

group consisting o o
- CZ 4aqqy§>ﬂ§,l|y replageg @éy@ﬁdggtlgp@lfy MA@ OF d@;@stm@q with R;

%Mbgdn%ath%ﬂ&ﬁ%oﬁ%ﬂ@m@f six ﬂh@g Q{&)%SRﬂivmg a

arelnde en ent% Horf -G %(
t oget H&DRA 2tAM WaiChistthe geint Fratiae MeRRAYINg @nerpr two carbon atoms

pi peri@pR¥ég b§)¥NL°J>¢tQ>hHW morﬁ@ro? Hpéuﬂy{uted wi R" and
t hi onor phol i nyl , perazi ny Rf) R9,

- N( RF) Tpey Rfoma’ﬂcmm-ms@mngaa\m 4(t @a%nbersz $@id #ng paving 0, 1,
or - G ardahdivhajant h%ro%l?orh 'i‘nén'?@e@ @g@cteﬁ e ih(eLb%‘Jip conSIStmg of

t aken together with the am de of attachnent form

ot her Ws® N5 aNHpARd PN(QIMGIKH Guamaged eer 2 fouple bonds having 0, 1,
- (O Q2> &akudipiien]

Qo2 E&ﬁ Y bers \ﬁ%ﬂl\'ﬁ@ éeﬁganyﬁéna@ fl?wlng one carbon
Rd ar emﬁfﬁa%‘é'ﬁfe*éfﬂfw adticget Raying Qin & Adbsiiusais R, and where when q
consi sg 'On%l@fnng Has a@hb%ﬁ'dfd(ﬂw 'whlc(ﬁ?isﬁ?é BEMYEr attachment;
- C3. 7al kynyl C3. 7cycl oal kyl

_end ¢g@an@;s ﬁﬁwggm@pq hy@(ﬁ@s solvates and pharmaceutically acceptable
- C3. 781, egtbleydddlanf@b&Hered?r Rc and Rd taken toget her
with the nitrogen of 20 attachnment form piperidinyl,
pyrrolidinyl, norpholinyl, thionorpholinyl, or
pBRer aa Aihod Wﬁ@tr@éﬁbn%@ﬂ‘év&qloh%f QQflée%@éH Morﬁﬂﬂ)n selected

| ndependent |y substituted wt IS -
MARe 1GEHA Conéssﬂmsﬁfzﬂepr@gaﬁ/wtel%ﬁmp@v%a@l@urbam@@ jetlag,

V‘H@‘ram@%%riﬂﬂoonﬂr@ﬁce %fstrl%%@nlltyp Bnd WﬁtaB% mﬁisbr‘b‘%@ M

t-aken toget er form C2 | ene opti onal
s MFEAMal5¢ GunRiising thesstepaaf Laym'mste}mg ra warmsnal ﬁUif@rm there from an

i 8ffédtive HRAME of RISast BAS cOHpSGHERd Fto?mg‘aé (N of i‘) Aris

an aryl or heteroaryl ring selected omth group

consi sti iy ©@¥Ka) phenyl, optional | §Y ?rt@ﬂég di-, or
tri-substituteWthR’ or di- substltuted
N7 N

(@J\Ar (1) _V{\/km (1)
R ), Rb/ ,{

mis1,2,0r3;

wherein

nis 1, 2, or 3;

where when m and n are both present, m + n is greater than or equal to 2, and is less
than or equal to 4;

R® and R° are independently —H, —C4.salkyl, or -Csscycloalkyl, or R* and R® taken
together with the nitrogen of attachment form piperidinyl, pyrrolidinyl, morpholinyl,
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adj acent carbons wth -OCl-, al kyl eneG, -(CH2)2. 3NH,
-(CH2) 1. 2NH(CH2) -, 30 -(CH2) 2. 3N(C1. 4al kyl)-, or

WO @A) I82N( CL. 4al kyl ) (CH2)-; R is sel ected frPONMUs1ve6/029437
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group consisting of -G _7al kyl, -C2.7al kenyl
-C2. 7ai kynyl, -C3_7cycloal kyl, halo, -

- OCl, 7al k
NAN omef?(fmwe?w'?&raﬁfﬁ %ﬁef&re@%me&sﬁ é%?*?“%gﬁ ad
- Cl ifaépendpntly- SUblitidd Wilkk-C1-&kyR) C( O RK,
- Rh) SQ2CL 6al kyl, -S(0O0. 35 2-G 6al kyl

- §0BRORY Rk, - SCF3, -C(O CL. 6al kyl, -N2, -CN, - COOH,
andis >NEOGLHMRFRY LCHIRS dm:ag;o\%msoss

PCT/ US200 29437  b) a nponocyc
hydréls gﬁp SrfEﬁmﬂfﬁa%/oHB C?h%}é% Ioﬁé—l it é%ﬁyl,h gwc#cloalkyl and
car bon pahgym W’mré leatls alkhie cyutoanityl, banz)m[smpmnallyhamqa,gd|- or tri-

one carbo Iaced by >0, >S, >NH, or
>N( C1. éHP{L]V‘I’ ng up to two additional carbon

atoms Ao Bf’@gbﬂ Yrogembaﬁ@fb €§nnsrshhg ob|ﬁI1J|4adh3&J A0y qatioamy), -Graalkynyl,
i -substi ed Wit , . T
hydr ocar bt Wyhaﬂ?i'%gégq Oé; Kgé] 6%61&(,, )55 (wherein R
carbon at gma Mamnd@pdrimenmmmr oﬁ 4aam anm‘rand Bg tekenriggether with
one or t car bon gtoms r ace. 0
mono- o " e LA ¢ GRaE I RO BPging) pY;SWEﬁ%Y' fplontiiny,
pyr! ayl, FigRSpholig ommbralrWUbsI(oLm(mﬂgsa(a CEAFy om

e group X ’
t hi opheny ™\ ﬁ)&%@l l%’l Z\H‘&grf”@# 43 C!R i @‘"‘%Ibylm%'ret}"’gy%hﬁg the same
result ant sStHigtant td.iked togaitiedr withshe pideng|ditachirenttiemm an otherwise
nono- or, tr substi
br anched a?p*\i‘ﬂﬁr ah)c@ﬁ %f' r &@?" 2@1 ﬁﬁhke% “@RQRQ -SCFs,
CZ 7al klylrl;?d €. ?all@ Ewe(b@akkyher@oocq 4a|kyl

cycl o ene ti ,

t r | 5%@5}@! %t g{ee%idewrtqe{ngy qec%gd ﬁpm%ﬁg ggo&peccopgg{l?gr omet’ hCé1 zalkyl,
group c@g;ausényngcgiamyayno CaEFcRalkyOHC 289 . 7ayjcoalkyl, and

O T SRR o ST RSBy e Son

-N(R) C(ét’)a%hmeanRMS%@lhrﬁade)hd(nwmc&ptnohﬁyl trsomdtpbelinyl, or

-Cl. 7al|\l€tée I, djvhéf% Chotal %t 02Ny R%pe@lgﬁ@ substituted

20 CYCW@RH or is a rlng system sel ected fromthe

g: oflfs)l 8 %f {Dm%&@f itk phb%;yg%a?ﬁ O@I g 45)%5( wnth %1 salkyl, -

adj ageRbloCE thRITS subbituefEialdbal tkgétbe;refﬁ)m ngaﬂlkﬂer%_@jﬂldnauy
Bt ol kS o

ris O oris an integer less than or equaltom +n + 1;

Ar is an aryl or heteroaryl ring selected from the group consisting of:

a) phenyl, optionally mono-, di-, or tri-substituted with R’ or di-substituted on
adjacent carbons with -OC;_4alkyleneO-, -(CHz)2.sNH-, -(CHz)12NH(CHz)-,
-(CH2)2.sN(C1.qalkyl)-, or -(CHz)1.2N(C1.4alkyl)}(CHz)-;

R' is selected from the group consisting of -Cy.7alkyl, -Co.7alkenyl, -Cozalkynyl,
-Cacycloalkyl, halo, -CFs, —OH, -OC;.salkyl, -OCF3, -OCgalkenyl,
-OC47alkynyl, -N(R)R® (wherein R and R are independently —H or
-C1alkyl), -CON(R)RE, -N(RYC(O)R¥, -N(R)SO:C.salkyl, -S(O)o.
»~C1alkyl, -SON(R)R, -SCFs, -C(0)C1.6alkyl, -NO,, -CN, -COOH, and
-COOC,.7alkyl;
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R' is selected fromthe group consisting of
-Cl. 7al kyl, -C3_7cycl oal kyl, phenyl, 25 benzyl, hal o,

W0 a63i0190€H, - OCl_7al kyl, -0OC3_7cycl oal kyl , - CoPery52006/029437
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- benzyl, -0OCF3, -N(R')R (wherein R" and R are
i ndependently -H or -Cl_7alkyl, or R' and RN taken
t 09 @} H%oﬁ@c?&llctali’&né‘tiéﬂ)@mnﬁfn g&b@@ﬁé\ﬁﬁ@ﬁvé id"Atoms, having a

pi peridnyl,” pyrrolidinyl,
t hi onﬁ@f@ﬁmaﬁw Wwhichyis Bwemﬂ"ﬁ?if ﬁ Chmﬂ%r'@\/@@memarwtom replaced

R igyap BQ”@NH?’O@W&% 5&@@6%@!@% gﬂ@%ﬁd&lﬁﬂnﬁﬂcé’l"oématoms
-OH or -Cl_7al kyl) RX) C(O) Rx, .

- N( mp@@@?ﬂy pldepd by whiss QP“#P Y monotpresh- Sub@ttu%w@mﬂ

or 'i:)NQ n%howcnt: %?orﬁétrmqyammdntgea&p ﬁ@\K@SIR }ES tattfﬁns WatiRg a

of attachment forman otherw se a I p hatic

4_ t ocgbﬁgm siichiigne, point Qf @Wr@d]qymg)%e or two carbon atoms
-S(O Qelrﬁ%c%ﬁ I:@a-ll\bg o '[IGF%W MdRo) 5? dl*SUb§@Et%d with R' and

(O
35 d3 Ph%ﬂWr@haWl S@bsat%eﬁbwm ah"yE?t&‘é%n* ﬁeﬁ%ﬂéw ﬂmrﬂ@p
five ghigst P%’Ehem\’dhﬁgoﬁy pGAdR ARoBR M, Méﬂ&l'aﬁno‘t@ﬁazclyl

poi nt of at nment, havi'ng one carbon atomTepl aced

124 wWahgrothegesiignt @@Wflﬁﬂmﬁwwﬂwnaﬁwmﬁ@ef EDSnO)NH or tri-
or >Ne(Hsthabd with r;havi ng up to one addi tional carbon
atons optionally 'replaced by -N= ot|onallé nono- or

AS %brwgm%orvmbramhed Gi ve)lkséprm) Rordkanytensr raaiyaylene,

hyd C%Q@fc%ﬂ(yﬂarneu& A%y shidnyiche %t@hé’l%or‘i@vﬁln Gr &i-substituted
carbon “‘at om'whi ch i's ¥he poi nt of attachment, 'having

oneW#h RYio carbon atoms 5 replaced by -N=, optl onal |y

”Dn‘P?imIQ"se@bt'e%LfWihEL&r&Eb &Sntsrétlﬁ%‘of R418, 'Cf)a -®H, -OC, salkyl,

non-aronmati c terocyclic rin aV|ng tO 8 ne ers,

sai d n%vﬁmew@/l 00CT;, -NgR)B® eiajFhear R’ e depgnsiently —H or

nel\':nberﬁl;Hgggﬁyteﬁl) thR Fg)”cswmq*csmﬁggb @Qeaikfyl (m@»ere% R‘ is —H or

bonds, "(ﬁaralkﬁ@ ﬁ((gb,z'Cwﬁ'k)ﬁ '@Q?b‘b‘ﬁ)'ﬁen%@;s WHI é‘fpa, SC@)C1 salkyl,

car bonydgogpg,l,d)@d)¢1 ﬂ%A ng one carbon 10 nenber which
forms a bridge, having O to 5 substituents RU and

wWh¥EEdS HeN | ‘~°qal ripg; sypterg éﬁ@cﬁdﬁ@”h% GORREPBIFIAG 6Fh whi ch

IS HheRQI Bbtld?\fallyaﬁwb%hﬂﬁrﬁr trl%Ugstﬁuriéﬁ‘Wnﬁ@ro? di- substltuted on
di astereorre hydr at es, sol vat es and pharnmaceuti cal dy)\

accepggdigeent @éhqf@ WwithsO&n salliienalni debio- H\éH'QOQCHzlhé BI¢CH
met Nod gy, NG, BkAR! HPfOéH%)ﬁ MCEYRER,)ef a di sefe\se or

condltlon sel ect ed gr oup conS|st|n

depr esBi @rfﬁ/em@deffqm t*@aﬁf@\d@pmseﬁmamr%t@lkwb stem*oalkyl phenyl,
schi zophigRig, haf% D@|=3ar ol Sétﬁ%ﬁlﬁw @%)é%}@tdaﬁ(yﬂtéﬁﬁéiﬁr SObenzyl,
obsessi ve- conpul sl ve di sord W di'sor

post - trau@&Fa,cN@olaséNhﬂr@erFH@ng R ﬁrééﬂeéeﬁd%ﬂbaﬁc@sQ salkyl, or

sexual gaanWth%h to@%bpﬂlt}qlh%%ﬁ@gje% of @ttgéﬁhé‘rﬁ form piperidinyl,
addi ctive disorders nd peri pheral” vascul ar
pyrrolidinyl, morpholmyl thiomorpholinyl, or piperazinyl, where each R' and

R" is optionally and independently substituted with ~OH or -C,.salkyl),
-C(O)N(R")R", -N(R"C(O)R*, -N(R")SO,C.salkyl (wherein R* is -H or
-C1.7alkyl, or two R” in the same substituent taken together with the amide
of attachment form an otherwise aliphatic 4- to 6-membered ring),
-N-(SO.C1.salkyl)z, -S(O)o-2-C1.galkyl, -SON(R")R", -SCF3, -C(O)C.salkyl,
-NO,, -CN, -COOH, and -COOC;.;alkyt;

ii) a monocyclic aromatic hydrocarbon group having five ring atoms, having a

carbon atom which is the point of attachment, having one carbon atom replaced
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20 disorders in manmal s, conprising the step of
adm nistering to a mammal suffering there from an

webdogoidose anmount of at | east one conmpound of POT/IE108€029437
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30

(1) or (11): CYC(ALK)q CYC-(ALK)g NONNO'N 1|l Ar

(1) Ra N ~~v "Ar (Il) a)A/ -C'ln (R)n Ro (d) r

r wherein msl,2,or3; 25 nis 1, 2, or 3; where when

m and bp >&, eSbeNhl pr eN@ERhLalky), having sipdo en¢ edditidrsah cartbon atoms
equal

2aual chforfin Efadst N obBARD moPGU8 lsRdini B8 vtk

or B aandnd%iyoltﬂemam bgﬁrod:&rbomgrtohpmhmnglsb(rrmgMOms having a

ﬁ;: gﬁg? %lafto% %10 cil'ﬁ Emﬁ#&gho fiaﬁ%t{n%r{t%apv}/rl&one or tho carbon atoms

wher e rgaadedRay - dﬁborha;lyaxmrioenadlks,ubamtdtedmimpﬁ‘iw dedit | y

S P T i e

>CHOHor Qmon@djbcenﬂdﬁematon%embess%e&ﬂtexﬂfrbmdm gl'wpg:looaptmg of

cons! 8 oLl an LN Y Sk p raving .,

opt i ora>a|2|cyirlo“umrroembelns-whlcm |siar0a1'bonyb$>phdmallyedavmg hnd&Rearbbn

?gll Z éﬁc’e%ﬁ? G q‘?ﬂ{@gr%gﬁlpge q‘@@mﬁﬂq@)ﬁs %H'bgﬁtugnts R", and where when q
- C3. 64y 0/ said Kiyd hadhakarbon @tedn whithlis the@bintaf &yachmedtr3,
e i o RO R R R accopiavi
ni t r ogte, edftedtanacinmiged thboeom pi per i d| nyI , pyrrolidinyl,
nmor phol i nyl, thionorpholinyl, or piperazinyl),
-C(O)N(Rf)R9, -N(RI')C(O Rh, 10 -N(Rh)S02C1. 7al kyl
(9der eAmdrhod forthd ’oeatm@iht d;qbrkyéntlon of & \Wizelbke bncdnaiios setected
RS AbER St el B gfelzeSlapiet aisorder
6serezdparath, hipatgr,disotddsy Coselictic 4kdokgdrs, obSB&N(EREJrRaylsive disorder,

moog disorders, post-traumatic stress disorders, sleep disturbances, sexual
dysfunction, eating disorders, migraine, addictive disorders, and peripheral vascular
disorders in mammals, comprising the step of administering to a mammal suffering
there from an effective amount of at least one compound of Formulae (1) or (II):

CYC-(ALK)q CYC- (ALK)q
NZ IN
(Y (D R/—e/{\)\
R at))y Rb/ 3,
wherein
mis1,2,0or3;
nis1t, 2, or3;

where when m and n are both present, m + n is greater than or equal to 2, and is less
than or equal to 4,

R® and R® are independently —H, ~C1.salkyl, or -Cycycloalkyl, or R* and R® taken
together with the nitrogen of attachment form piperidinyl, pyrrolidinyl, morpholinyl,
thiomorpholinyl, or piperazinyl, where each R® and R® is optionally and
independently substituted with -Cy.4alkyl;

qisOori;
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-C(O C1_4al kyl, -CN, -COCOH, and -COCC1. 4al kyl; Rc and
Rd are independently selected fromthe group

wa@ongiostosg of -H, -Cl_7al kyl, 15 -C3. 7al kenyPCT/US2006/029437

- C3. 7al kynyl, -C3. 7cycl oal kyl,
- Cl. 7al kyl C3. 7cycl oal kyl, and

7Gycl d-G1. vl and Rd taken together
ﬁ% Itﬁﬁé Qnﬁl &e’n %ﬁbh Py %nﬁﬁ}e % m pi peri di nyl ,
pyr R3lig sklegted %mrtpb@iouwdonsisﬁn@meb@I 7ayl, -CQEycloalkyl, and
pi per ere, e i S optiona and _
i ndepﬁéd{e}ﬁllt PMOC &M&OQ\Fﬁhor ;nzyﬁdg ?@“qnélly thono-, di-, or tri-
- C1. 4adubgtitutedCitBe; kenyl or benzyl, each optionall y
subst i tau t 3al k
Subst | ¢ el Hisc@oibponsiarib e Eupkyk ractkem, -G alkymy,
opt i ogal F§s.ccgelbalkylf helle,d O, t-OH; @C3alKgY -FOCFORN RfquX%@sem R
ris or,

o gt Fedle g SERIeok 3T of ?fﬁﬂgv's%’(’%@pg@%ﬂemﬂ {pggiher vith
gr oup cottise sitrtogen off attadbmant fbhﬁmplerldlﬂm pyrsibiinyl, rAgholinyl,

-, - t ed L} tut
0 acont VePBEARI.t Pre B e 6 et

- (CH2) 1. Zamtrn(“;sezgowalkyl (WhipR. NG 611046¢1lhulk3/|- gr go R“ in Ij]he same
gg OC:%) (1: oﬁ%ﬁlﬁ@ ag%n t@%'vﬂt}m ea e(?%fq%tgg err1tof<r)r}ntl aﬁ otherwise
- %1@ lkwgﬂa,nc 4~ (336-freyeeped ?ﬁrg)l -S(O3 2801 4an3§|3,7sc? )Rg -SCF,,

a n a

“N(R) RkK%({ﬁ?Qr g}%ﬁ’rzc'\'oﬁoé% 3?%%99&%%‘8& ly e or
- CLR3ah& @ are mﬁé@d‘s(eﬁlly) lected\rbin)thé &) conS|st|n of H -Cy7alkyl,

JEETE i G e A

C(IIZ}CZaiylsbobtkyIE) LAKNOTREWRLIRY takerBbbtae ik ﬂ@aﬂb&ﬁen of
arbon at om

roup hav ons,. having a 35
i oh AERREnBIT pRsnding, BRTHIRT. MR oRreaPaI o1
at om rpymdrazieyl, w6 e4th BORAd Bl ROGRioRSY dA2RGHPA8R Substituted
by >0, >NH, or >N(CL.4al kyl), having up to two

addi t |V8ﬁ1al ‘carbon atons optionally replaced by -N=,
dptis eBraklkyl, rOnAkenyl, @hb@u&)ﬁéamlﬂpﬁdndﬂytslﬂlbﬁltute@)wm -C;.salkyl, —OH,

lic.,ar t ro on Six r
e oRENea R PERb e RS R vl Crvlkyanaionpnaly
at t subistittitdd wittavC,aglk@ineOBll ot alo;car bon atons 5 repl aced
-N=, optjonal l mono- or, . di -substituted with R ;
2%%08 fs;ﬂ?n Htﬁg te%ifﬂnd&ﬂeq“%'d%} thutdd with a
sﬂgh&am ayeot heteloan gidg fseleaea henomhe lgli‘bupﬁ&ﬂﬁlsﬁﬁg Bg of
phe

P et niarisryh SPRbuy Bbpre b e lhetidby st S 2e sseBiipa
opt i cathdent tarbbhewith DOy ,aligiene00r-(GH);eNH-, -(CHy): sNH(CHs)-,

-(CHz)2.3N(C;.4alkyl)-, or -(CHy);.2N(Cy.4alkyl)(CHy)-;

R' is selected from the group consisting of -C,.salkyl, -Cz.7alkenyl, -C,alkynyl,
-Cascycloalkyl, halo, -CFz, —OH, -OC;.7alkyl, -OCF3, -OC3-alkenyl,
-OCsalkynyl, -N(R)R* (wherein R’ and R* are independently ~H or
-C1.4alkyl), -C(O)N(R)RY, -N(R)C(O)R¥, -N(R)SO.C.¢alkyl, -S(O)o.
2-Cygalkyl, -SO.N(R)R¥, -SCF,, -C(0)C;.¢alkyl, -NO,, -CN, -COOH, and
-COOC,.alkyl;

b) @ monocyclic aromatic hydrocarbon group having five ring atoms, having a
carbon atom which is the point of attachment, having one carbon atom replaced
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substituted with R; 10 ALK is a branched or
unbranched Cl. 7al kyl ene, C2. 7al kenyl ene,

w@2007ak908nyl ene, C3. 7cycl oal kyl ene, or PCT/US2006/029437

C3. 7cycl oal kenyl ene, optionally nmono-, di-, or
tri-substituted with R"'; Rmis selected fromthe

E]B‘ég%%}%@%&kﬁ? OPL%@ églkylf\l?ﬁg’n%l ot vg%ﬁ}cg{g%gfg%rgor&gtoms
are CRH¥EM d@@i@qep byHNs, optignallgmonat ki diysubsiBuRPINGRASRS,

L S R M donsine

-CN, .ca ato@@@qbﬂsﬁzﬂ fgint, of att@orENt alralingQDECT:. tWalckgdon atoms
CYC iy Iaé’eldod AN %pﬂ%ﬁ%ﬂlﬁﬁfo?%e?} s éﬁ%%ﬁtﬁ%dfv{}lfﬁrﬁ il :Qr?d g(r):)up

conS|st|ng
t rid) gherst pe B&fré’d' Wbﬁilthed with di SUQSMSthtseteewddmm Aty group

aOIJ a%@ﬁ’élstﬁ\grd?%ﬂénw 6%88%:;3¥ﬁ®|\1 %fﬁﬁéar&k qxsaéo%Hz%r?d 2heL azolyl,

( CI—W@VGZWQ@GQSWahkﬁub)S( tgter) moielR'is ppticalletiribdr foooa, thgeor tri-

gr ougsangbs i &k-of - ClL. 7a| kyI - C3. 7cycl oal kyl ,
Rhenyu benz tﬁ@ ’hal o, - O—| - OCL. 7al kyl

dcis. evb;r@apfaﬁsl qxryunbrar(gba@ﬁybalkyl@wﬁzydlkenyle@éma YO RENR
( V‘Qg é@i)cﬂ)a Igfﬂ%do ) aarzé%c‘??d(l) ge?% dﬁﬁoh@ﬂ yhe tﬁjl s éxn-gl:ﬁystltuted

at féBMrent form pi peridinyl, pyrrolidi nyI

”D‘FP‘hQ Eélaé’tled frtopd fﬁ@@r&ﬂ%dn@ﬁn}g 6811; I‘aé% pg;r ﬁepn&-g n(PPWa‘ﬁ(ryF
subst'iq(-bv@@bﬂ”wh OG;Is,oP\l(l?«pQHs (rediekgin R° and as@)é\m%péﬂdently —H or
- N( RX . 2

L T ORI RO NAISOR: allhy Wil Rl o
t oget‘l’fénawli hStMe -&nsalkyl, 36 CalN (R R ESQEJ‘]ECN,O—N@ga{C(O)C1-7alkyl
ot her WcsH aérioﬁmgcg& éQFO 6- nenbered ring),

N ( S02CT, 6a 0) 0. 2- C1. 6al kyl, -S2N(R")R,

C¥ers3H o0s@) g Bysteny Iselectepi@iRm thel‘g,roupoﬁmaqstla@ df:

%&nﬁ aérh%h?lly' rh%n@ go Q)‘? ?r)/ Quﬁﬁ‘fq’ttﬁéoo nﬁﬁ e 8p¥dsg.ﬁ)%§tpgaﬁ on

group havi'n

whi cédipeent ﬁ@rb90$ wnth o(f)Cathledﬂm@ﬁt (ClHﬂyaNrg dGel)s aBE@H,)-,
atom >N( C1. 4al kyl ),
havi rgbﬁ%pgj}?@qéar{@ d%rl r&l QEXR&# ers optionally

r epl d¢d¥ls@gctefronuibeiasour ¢<y\SI$bn@ of @ .,alkylsihstyictoatkgt phenyl,

with R FI Z]y??\aMD @@07691%9%7%0&1—” 8@27%9&3@%2 %%q@?lnilll z%benzyl

nonocycl 1 ¢ aromati ¢ hydt oca
atonms, 1RETagNGE" )ﬁar(b/cbnrem BranthRE Iare tsde;bm\dpoily}tH of -C,.salkyl, or

n2SLROkg G A SRR o Ao,
and pyrrolidinyl, morphollnyl thiomorpholinyl, or piperazinyl, where each R" and
R" is optionally and independently substituted with ~OH or -Ci.7alkyl),
-C(O)N(R")R", -N(R)C(O)R*, -N(R*)SO,C.calkyl (wherein R*is -H or
-Cy7alkyl, or two R* in the same substituent taken together with the amide
of attachment form an otherwise aliphatic 4- to 6-membered ring),
-N-(SOC;.salkyl)z, -8(0)o.o-C1.salkyl, -SON(R*)R", -SCFs, -C(0)Cy.calkyl,
-NOg, -CN, -COOH, and -COOC;_salkyl;
if) @ monocyclic aromatic hydrocarbon group having five ring atoms, having a
carbon atom which is the point of attachment, having one carbon atom replaced
by >0, >8, >NH, or >N(C;.salkyl), having up to one additional carbon atoms
optionally replaced by —N=, optionally mono- or di-substituted with RY;
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iv) a non-aromatic heterocyclic ring having 4 to 8
menbers, said ring having 0, 1, 5 or 2 non-adjacent

whedeno@sdm menbers sel ected fromthe group coPGI/BEE1006029437

of 0, S, -N=, >NH, and >N(Cl_4al kyl), having 0, 1, or

2 dpubhendgartsaroaid ﬁ@r@carﬂon RUp Bagiftg %Qﬂld@ﬁﬁ’@ﬂé S’navmg a
avi ng_one carb

\Ang'nf,gﬁét\?m, Q{ﬂf/\g\l nyI E%&gg{tﬁé\m% @vmg ape or ’cwo carbon atoms

subs réglakiittsy -k, o@fmaw afomonbed-stibstitted withaR e ahd Ng has
a é\ar bon atom which is, the tPm nt of attachrrent 10 and
en

@ ReaTematic HeEMUBlitd NG Navingrbiod megbrim faid riagdaving 0, 1,

|t02ar [3:1) euuhia@fdcbm r%i@reatoabrh@mbéﬁs ée‘-ﬁect&ﬁfr@rh%h@@%uﬁ%bﬁﬁ?mng of
er

| st oSk ATy HEO N Cr 5138 BURE P abios 2spuble bages, having 0, 1,

SPECHr 2 taribh. meﬁml@% R@REHi9 B catddryi BeticHRNPhanhdoReshrBbed
di sorders c an 18F-1 abel ed

or * 1 TSR GNPOTRRRBUNEP: GF B9 2 RS SRR o4l Fasiwhere when g

en s @Baid W@Mh&ﬂf’&ﬂs}n WRICE Gha oot @b@ﬁao%ﬁmeﬂ?— A
:il%!?ound sel ected fromthe group consisting

NHQMELS, g{aﬂer@r?qs,fhylg@tgs solvates and pharmaceutlcally acceptable

pheryalty,-deydrs @hdafridestthérest. hyl } - met hyl - ami ne and
{2-[2-tert-buty| -6-(4-fluoro-phenyl) -
pyrimdin-4-yl]-ethyl}-dinethyl-amne. 43. A conpound

Adat Asompound of claim 1 isotopically- Iabelled to be detectable by PET or
fl uoro-phenyl)-2-isopropyl -5, 6,7, 8-tetrahydro- 25

%5%650[4 3-d] pyrimdine or a phar maceutl cally
acceptable salt thereof. 128

41. A method for studying serotonin-mediated disorders comprising the step of
using an "®F-labeled or ''C-labelled compound of claim 1 as a positron emission
tomography (PET) moiecular probe.

42, A compound selected from the group consisting of {2-[2-tert-butyl-6-(4-fluoro
phenyl)-pyrimidin-4-yl]-ethyl}-methyl-amine and {2-[2-tert-butyl-6-(4-fluoro-phenyl)-

pyrimidin-4-ylj-ethyl}-dimethyl-amine.

43. A compound that is 4-(4-fluoro-phenyl)-2-isopropyl-5,6,7,8-tetrahydro-
pyrido[4,3-d]pyrimidine or a pharmaceutically acceptable salt thereof.
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