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TI TLE OF THE | NVENTI ON SUBSTI TUTED DI AZEPAN COVPOUNDS
AS OREXI N RECEPTOR ANTAGONI STS BACKGROUND OF THE
WO DMBBAIOCN The orexi ns (hypocretins) conprise PE@IDUS2007/024690
neur opeptides produced in the hypothal anus: the orexin
A (OX-A) (a 33 amino acid peptide) and the orexin B

I%@F ﬁggghno acid peptide) (Sakurai T. et al.

TITL Iﬁ)ﬂ:lglgg% 573-585). Orexins are found to
s%bmtﬁhs J1298p 50 BSHEBRID P Asi Srexdl RETEHIHRS hivRdoR1sTS
physi ol ogi cal role for these peptides as nediators in

the central feedback nechanismthat regul ates feeding

BACKfGRQUNI) OF BAR WNYENTION al ., cell, 1998, 92,
573- 58%)e ofk i %oE%HL)%%p?ﬁs@Wn&fro 86 #B8uced in the

Sl
wakef ul ness openin otenti al novej tp her apeut i
hypotfapm%&h?égemarp‘\ é%zga@f)(é g8 iaging a‘i“i’w peptsichand the i%éq?ﬂ!%ﬁ (OX-B) (228
ammo(a@hﬁﬁ@ltlh%) (@aerlaler eghl ; C&ng% 199973- 9833) 4)33):11%3&): f(l)und to stimulate
O exi ns have al so been .i ndj ca rol e

food cGRSiRRtion 1 B HERoY BB PG ORI o1 ot PRRUGES b mgiafors n the
centrall feedistck Mmﬁmm that Eégﬁ)lﬁatesZEQedlﬂ@))ehaSibﬁr Bakyrai T\/\El abr €xil,n1 998, 92,

tors_ha oned aracterize
5755 TS0 s AT D R SR pay erapeic
approabepfoe darcelepii¢ or ms¢riaie patients. (Ghemalli R Mt hl., AD3999 38, 437-45 1)
Ores B SAR e R b 5502 o Bl g o
(Hame;)czm} Trendsayeuspssi-t 2006, 3% (0% W la%77weifwoa>$e>@xr@epwr'ﬁehave been
clone(pmhgfag&h%@d 1@95&191@1% 'T@ley"ﬁélﬁﬁ%ﬁf the 'sﬁﬁer ﬂxﬁnlf&ﬁ@%gmt&upled

ticipate are h ressed via one

hou
recepthi(RIBTEICh L s st B8, R 185 )1 b B | a5 <PiRE QT OXIR) s
selectivt BSDRA ahd %%%QQ@&E& (OX20r @xm)r@ 6ARbRIE bAdEOX-A as well as

OX-B}c ﬁg;? %eg{}?lgglga&%{{g%{ 1|Ha ! grlggglg 21%3 }gg tg Qg&:gﬁ)ate are thought to be

expressékiatoye ofbleth @f I000$ recepoeand OX T axppibsasvhe divs aubtgies of orexin
rece tal1r‘fect I ve neurosis; depressive neurosis; anxiety
PHBur osi s; dyst hym c di sorder; behaviour disorder; nood
di sor d@rqu; eceptbrsdys found in the;maysmelirmseainaind may have numerous

1mp11cg§{§r§sliﬂ§5{h8[5ga&esﬁcl%ss&'i) 510n‘sa§1§1ie%}9 RRARALE:, o?&?élge compulsive

enment | severe
disorder taﬁfcetateu r@nroarsddw@sswn @gu@SIstnﬁtﬁgemm,u dygﬁlﬁmlcsdlsorder behaviour

disord€f; HEARiSHder;TRUNAySTuRYIGH, ﬁﬁ%hoﬁ%hélr&sﬁhét%rﬁ 8L:5diS4Haky;

~as anorexja, bulin’a, cachexia, and oObesit addi ctive
schizophisaian apisisleprestien; dslinyey demendia éf‘é’areﬁ@elﬁélﬁﬁ‘@r‘iﬁﬁ@l and dyskinesias

such a§ Hlﬂhﬁé‘t@ﬁ'@ disedse@h8 TRERSe sﬁicﬁ&ﬁé Gé%hn@@@@id'eis%&l@ﬁi #horexia, bulimia,
cachexpaeape DS S Ces ies, BFR S DU BIBIaPa B hgBviors:
cardiobass0lahdiseasad eliubares; 4ppefitetistadistrdeyanesy, obmiting) amisas; asthma;
cancer:? %’%?cir?%ﬁ"f gl,st usgg%ﬁh?xggesns%nn&for&\/cﬁsoetagg lbaagp)p?lilg Iage%%fc’n%? i)rolactinoma;
hyperprolactinemia; hypophys1s tumour/adenoma; hypothalamic diseases; inflammatory bowel
disease; gastric diskinesia; gastric ulcers; Froehlich's syndrome; adrenohypophysis disease;
hypophysis disease; adrenohypophysis hypofunction; adrenohypophysis hyperfunction;
hypothalamic hypogonadism; Kallman's syndrome (anosmia, hyposmia); functional or
psychogenic amenorrhea; hypopituitarism; hypothalamic hypothyroidism; hypothalamic- adrenal
dysfunction; idiopathic hyperprolactinemia; hypothalamic disorders of growth hormone
deficiency; idiopathic growth deficiency; dwarfism; gigantism; acromegaly; disturbed biological
and circadian rhythms; sleep disturbances associated with diseases such as neurological

disorders, neuropathic pain and restless leg syndrome; heart and lung diseases, acute and
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di sease; gastric diskinesia; gastric ulcers;

Froehlich's syndrone; adrenohypophysis di sease;
whepbnesT s di sease; adrenohypophysi s hypof unce@DIS2007/024690

adr enohypophysi s hyperfunction; hypot hal am c

hypogonadi sm Kal | nen’ s syndrome (anosm a, hyposni a);

conge{]%” %%:é{? ?ﬂure% c%%xfsﬂo %éfteﬁﬁ‘c? q{r{ngﬁpxiete'ﬂi‘lgﬁ pds{qe%g&%F is>4Hgina
pectorxs;/mwmqhndnpfamnoop'mt:ltrnnuc loy b@nmrdiagwtstmbm sabarachnoid haemorrhage;
ulcers; F%IQ% il g EE gg;?e?tr&;h#g }E/H | FRe; J6a 813@&9}’ impaired

I Cl'e 1 SmM g@gqnlsm
glucosg ¢l eti&é@eamygrames mebeégresm, @m@gﬁsr&@ncm exageeraigdagensitivity to pain such

as hypéﬁ)gﬁgiﬁ'ﬁoauﬁl ‘f‘i,r)axﬂ' a?lb&ﬁrﬁ@%ﬁt% ARS 86 aWp'id&l fHeRe ﬁﬁﬁsneuropathlc

such .as neufol ogi cal . di'sordéers, neuropathic pain and
pain; bagls paigseomplex regimabpain syndzeme hang IT; £ PaWs BROTIS JRYEPain; pain

relatedPt0 dERBIERISS. g\&ﬂ\h9@§ttchﬁﬂ1bﬂiéf®y PaP pbRRELREPpain; post- operauve pain;
hypertensi on; uri.pary cﬁt enfion;. o t%ﬁ por os

neural%lécqrgﬁlss nawgrcvgpap%pop flgrll%qus%ate é/llﬁceraLpain suc as?mtable

bowel Baeirome hafmglaﬁgma;r migesing ubiateyinddetlincastimencdagairgelneentience;
rena

e R S B30 o UL 0SBl 0Dy
insommiappaaasosinid) ye dagdyndming; apdneyrodaghueratec d)soréer&g@h:@lganbsologlcal

entitieS g.g:ﬁ'aF 'dYsl(ljﬁl'XbﬁlQnB@I'n?nt?a p}gell}%ﬁ§%xﬁ¥ﬁ %ﬁoggﬂﬁf&i}%&? %Ifaﬂfdﬁ 6ﬂonto -nigral

degengyation; enléﬂﬂswatzmecdlmders amb@tlhelp@msesa@lﬁﬂdetﬁ geeggalomedin system
dysfun@éd) syndronme | and I'l; arthritic paln sports injury

pai n; alnrelatedtomfectlone

post - c‘g@%@ H@P‘ﬁﬁff‘cﬁmrrﬁn%@glﬁtsgq @ﬁ%osﬁ:g,nh PCT patent publications WO

99/09(R2s WP PS5 8533y &V O JONE7STE UV 8 (/47579 1TRED 60/4TS8IS 82O 01/68609, WO

ovsse§3h/ e i S LB30TPES Wb S b R67Agh 641838, wo

2002/08980(® 1Wi©;2002/0003 35, W @Q1063/0026590 WM 20¢3062581, Wiw2003/032991, WO

2007 REENDBF o) 7L SRR 85 LB WG Plobsltze WG Hi0s1673, wo

2004/0047 33 VEPA004/0268660 VEO 2064/6334181 W/ O P8a4/04IB03y Wdr 2064/041816, WO
2004/032?7({] %Q@gg@@gﬁs AL WE 28b8BE SRS W ShOHb ST 0% 989580959, WO
2005/09i545 & W OR00 B h1 &9d ReWiQ 2006436<12A4,0W 0528041862 PHQ 2006/127550, WO
¢ belgsgoont o- ni gral degeneration; epil epsy;

2007/@2@&%0&Z¢(}5er3'and ot her diseases related to

general orexin system dysfunction. Certain orexin
SLnAthqugpq}ﬁpna@gmﬁgyﬁ are disclosed in PCT patent

publicati ons WD 99/ 0905.4, % ég/ 58533, WD Q0/ 47576, ¢

00/ 47510 PIOEnbENaRORGS difgster loahitrsaan sRRPLNgE Y S) Wntagomm 0

orexm@édeﬁﬁ)B:Q End WBichGHR 16244 i Zhe ARG 2 Prel@dibn dlﬁﬂeurologlcal and

SR BbACH AR GEAERR S-SR TR I menionis i
directed00 h@rBiaBARcaMONFORBI00% dotiprising/ e R0 pRhind6dd thuse of these

compesii I UTEEs 5 Bo0aroRSHRd or B Sat oA EgTeeipin which oresin

receptarg @e/igyalgads, WO 2004/ 052876, WD 2004/ 083218, WD
2004/ 085403, WD 2004/096780, WO 2005/ 060959, WO

DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to compounds of the formula I:



10

15

20

25

30

2005/ 075458, WO2005/1 18548, WO 2006/ 067224, WD 2006/ 1
10626, WD 2006/ 127550, WD 2007/019234, WO 2007/ 025069.
WERBERYITOF THE | NVENTI ON The present inventi oPCT/BS2007/024690

directed to di azepan conpounds whi ch are antagonists

of orexin receptors, and which are useful in the

treatnment or prevention of neuroboglcal and

psychi atric disorders and di seasgs in which orexin

receptors are invol vegt__THe i eﬁt\qn is also directed

to pharmaceuti cal conposiition conﬁ?ising t hese

conpounds and the use of e conpounds and

conpositions in the prevention oR®treat nent of such

di seases in which orexin receptors are invol ved.

DETAI LED DESCRI PTI ON OF THE { NVENTI ON The present

i nvention is directed to conpounds of the formula I :
whereiherein: R is phenyl, which is substituted with R a,

Rlis ﬁieh?;ﬁ%mﬂl@suﬂgﬁuﬁéﬂ \bﬁﬁ Rloa W andilech i s substituted
wi th R2a5R2b and R2c; R a : Rb RI¢ R2a R2b and R2c

are i ndependently sel ected fromthe group consisting
R2 is Idfterodrd), vityer io gastingte) wita RIgeR?b @) RBydr oxyl , (4)
-(C0)mO0 n -C -6alkyl, where mis 0 or 1, nis O or 1
(wherein if mis O or nis 0, a bond is present),
Rla, R/Wi’eRéil R24IR3 end RR? aredndtpRadendy sélRtted framRlie gromp cbasisting of:

ne her to forma cycloal kyl or cycl oal koxy
r@hg,dgﬁﬁgﬁﬁére the al kyl is unsubstituted or

s(@st i halegedt, wi t h one or nore substituents sel ected
f(r39m F*, ydr )g ) (C—O)mCh C3-6¢cycl oal kyl, where the

%5' oalgéy P&M@u@%}’l t tedpﬁra&sq%l Sxtgllst(tJ ld(\%erem ' 1560rn150

- (G0 @b%lﬁ@f&ﬁ@rﬁ)”wheﬁ“ﬁﬁf h&jatdne RAA KEMRLD b§R2b and R2¢ may be joined
unsubsti t Ht ed or sub oafl\tqat ed VVI t one or

subst | PEEAPEORMREE oF Rrclekpgiing bnd Whete the alyl is
- ( C=0) unstBstdakb & ynstbstitotedreith b @ iy ghibstisuents selected from R13,

g@gu bSt(CLéﬁ g( Fés('iégé%?ﬁ(glma&f:ﬁ@éhg cytl6alifl idWskibstituted or substituted

stituent'd
with one or more substituents selected from R13,

6) -(C=0)m-C2-4alkenyl, where the alkenyl is unsubstituted or substituted with one

or more substituents selected from R13,

@) -(C=0)m-Cy-4alkynyl, where the alkynyl is unsubstituted or substituted with one
or more substituents selected from R13,

8) -(C=0)m-On-phenyl or -(C=0)m-Op-napthyl, where the phenyl or napthyl is
unsubstituted or substituted with one or more substituents selected from R13,

) -(C=0)m-On-heterocycle, where the heterocycle is unsubstituted or substituted

with one or more substituents selected from R13,
(10) «(C=0)m-NRI1ORI1 wherein R10 and R1! are independently selected from the

group consisting of:

(a) hydrogen,

(b) C1-6alkyl, which is unsubstituted or substituted with one or more
substituents selected from R13,

(©) C3-galkenyl, which is unsubstituted or substituted with one or more
substituents selected from R13,

(d) cycloalkyl, which is unsubstituted or substituted with one or more
substituents selected from R13,

-3-
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(8) -(CO m On-phenyl or -(C=0O m On-napthyl, where the
phenyl or napthyl is unsubstituted or substituted with

W@n®806999Dr e substituents selected fromR 3, ¥C)/US2007/024690

-(CGO mOn -heterocycle, where the heterocycle is
unsubstituted or substituted with one or nore

SO% Ibst | ke ent eﬁ%%&%qs Eﬁ%@gtﬁh'grﬁ or Q&b% Itouééncg%g% ?)He of¥Rbre substituents

sel ect ed frmlnCtddefrcgn 8P, adnsi sting of: (a) hydrogen
(b) G ¢pal kiydierodRIL Aitiich ¥ ﬂﬁ%ﬁﬂu&ldto?gu&‘hnﬁ&p%thtoﬁé Sfjmore

with ohe or nore substituents selected from R135
C3- 6al keny! subgfpens sdeqiesiodtR Put ed or substi t ut ed

_Mltlh ois¢Opr-NROPRIbubst i t uents sel ected fromR 3, (d)

C(ﬁg oalsﬁéb% uib‘gtlqur‘if § éﬁw’ ?U(grzt aélgg"té%q? 254 %f‘egie(;lg% &9 ¥ deBnitions of

phenyl R10mdR11 s unsubstituted or substltut ed with one
og gor_% stituents selected fromR 3 and (f)

h t’5 ocyct €, which is unsubstituted or substituted
vﬁmh oftiN,or nore substituents selected fromR 3, (

1( )" S,(I\Q)Z’Z NRI gRI | , (12) -S(0)g-R 2, where g is O,
1 or 2 and where Rl 2 is selected fromthe definitions
ofl6R F@QmahdRl | |, (13) -C2H, (14) -CN, (15) -NC2,

(@6) =®oang (17) -B(OH2 , with proviso that at |east

f 6 | |, .
RHER BRaQpat b 28 CLRALFRD GriChtat NalRBe R C kgl prgerein
&ﬁg?tehffac‘éﬁt R2 md%%?/%l 202 Aﬁd' RZUarQ ﬁé@bg&ﬁ% t6 fdteh a cycloalkyl or

| k
unsu bsctwfqaﬁ@ay Sngswkse M@a {%ﬁﬁ%ﬁ@ QeloKogY is unsubstituted or
subst i jubetithedsatesieast nidre Bubstitnts selected from R13;

R3 is -C1-6alkyl or -C3-gcycloalkyl, which is unsubstituted or substituted with one or more
substituents selected from R13;

R13 is selected from the group consisting of:

25

30

35

(D halogen,

2) hydroxyl,

3) -(C=0)m-On-C1-6alkyl, where the alkyl is unsubstituted or substituted with one
or more substituents selected from R14,

(4)  -Op-(C1-3)perfluoroalkyl,

)] -(C=0)m-On-C3-6cycloalkyl, where the cycloalkyl is unsubstituted or substituted

with one or more substituents selected from R14,
6) -(C=0)m-C»-4alkenyl, where the alkenyl is unsubstituted or substituted with one

or more substituents selected from R14,

@) -(C=0)m-On-phenyl or -(C=0)m-Op-napthyl, where the phenyl or napthyl is
unsubstituted or substituted with one or more substituents selected from R14,

¢)) -(C=0)m-On-heterocycle, where the heterocycle is unsubstituted or substituted
with one or more substituents selected from R14,

(9  (C=O)mNRIORIL,

(10)  -S(0)2-NRI10RI1,

(11)  -S(0)q-R12,



R3 is -G -6al kyl or -C3_6c¢cycloal kyl, which is
unsubstituted or substituted with one or nore
wGeasneoaent s selected fromR 3; R 3 is sel e BUSIDDN4690
the group consisting of: (1) hal ogen, (2) hydroxyl,
(3) -(COm-On -G -6al kyl, where the alkyl is
u bsti ed or substituted with one or nore
s{}%gti{du(g#{&’s selected fromR 4 (4) -On -(C
| €13) pes@Niuor oal kyl, (5) -(CO mOn -C3-6¢ycl oal kyl ,
“ﬁﬁ]e t e%iaycl oal kyl is unsubstituted or substituted
i'th one nore substituents selected fromR (6)

-(16:0 MQ@2- 4al kenyl , where the al kenyl is

5 unsubstituted or substituted with one or nore
_substituents selected fromR 4, (7) -(CGOm-On

R14 is sgleeteg ifromy the @@up) eonsisking ofapt hyl , where t he phenyl or

napt hygvd nsubstituted or substituted with one or
rrgﬁe sllﬂygg}lgtp’uents selected fromR 4 (8)
-(@=0 haleaenhet er ocycl e, where the heterocycle is
u@@3ubsCi jealkg or substituted with one or nore
sybstityent s, sglected fromR 4, (9) -(C=01ln -NR OR

10 N@(r SRR NR R 1 (11) -S(0q SR 2 (12)
-G H, -4-C3)6all@N, (14) =0, and (15) -NO2; R is selected

f t I sti f: (1) hyd I, (2
D oge o BB "0y - 5 beyel oal Kyl (5)

-@a _edilaaealkyl,
(8)  phenyl,
15 9 heterocycle,
(10) -CO2H, and
(11) -CN;

or a pharmaceutically acceptable salt thereof.

An embodiment of the present invention includes compounds of the formula Ia:

20 R3

Ia
wherein R1, R2 and R3 are defined herein; or a pharmaceutically acceptable salt thereof.

An embodiment of the present invention includes compounds of the formula Ib:

0
R~ N/u\R1
\/KRs
25 Ib

wherein R1, R2 and R3 are defined herein; or a pharmaceutically acceptable salt thereof.
An embodiment of the present invention includes compounds of the formula Ic:



(6) -0(C=O-Ci-6alkyl, (7) -NHGCi -6al kyl, (8) phenyl,
(9) heterocycle, (10) -CO2H, and ( 11) -CN, or a
w@baseoeut i cal |y acceptable salt thereof. An PCT/US2007/024690

enbodi nent of the present invention includes conmpounds

of the formula la: la wherein R , R2 and R are

defined herein; or a pharnacqytically acceptabl e salt

t hereof. An enbodi ment of the| preserrk'a nvention

i ncl udes conpoundRZQf/fhe\ I . Ib wherein R,

R2 and R are defined 'herei or Jla ﬁﬁahmaceutically

acceptabl e salt thereof, e ixent of the present

i nvention includes conmpoundsRof t eéﬁernula lc:lc

wherein R , RIb RRC R2 and R3 are defined herein; or

a pharmaceutically acceptable salt thereof. An

enbodi nent of the present i f¢ention i ncl udes conpounds
wheref@fR 1a)R 1D 08 NUR ahd R 3 e WbRiRIHRreh; o? a.phiinfacefticallpBetepthble salt

re defined herein; or a pharmaceutically acceptable

alt thereof. An enbodi nent of the present invention
i ncl udas eedoPigientss e ptedentfioventib@idcRides comprinds 6f e fermula Id:
, RRb Ric and R2 are defined herein; or a
pharmaceutically acceptable galt thergof. An
enbodi nent of the pres i nyenti on RAcl udes conpounds
wherein R is pheR€+ﬂthicN | stituted or

substituted with one pr noye of‘] (BH—R3# ogen, (2)
hydroxyl, (3) -m-o‘MH Znis 0 or 1
(wherein if nis 0, a bond i % presem’f and where the
al kyl is unsubstituted or substituted with one or nore
substituents sel ected d

thereo

wherein R1a, R1b, R1¢ and R2 are defined herein; or a pharmaceutically acceptable salt thereof.

An embodiment of the present invention includes compounds of the formula Ie:

Ie

wherein R1a, R1b, R1¢ and R2 are defined herein; or a pharmaceutically acceptable salt thereof.
An embodiment of the present invention includes compounds wherein
Rl is p.henyl, which is unsubstituted or substituted with one or more of:
¢)) halogen,
(2)  hydroxyl,
(3)  -Op-Ci-6alkyl, where nis 0 or 1 (wherein if n is 0, a bond is present) and where
the alkyl is unsubstituted or substituted with one or more substituents selected

from R13,
4) -On-phenyl, where the phenyl is unsubstituted or substituted with one or more

substituents selected from R13,
(5) -heterocycle, where the heterocycle is unsubstituted or substituted with one or
more substituents selected from R13,
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fromR 3, (4) -On-phenyl, where the phenyl is
unsubstituted or substituted with one or nore

waasvetoent s sel ected fromR 3, (5) -heterockCt/Bs2007/024690
where the heterocycle is unsubstituted or substituted
with one or nore substituents selected fromR 3, (6)

- R erein and 1 are [ ndependepntly
5245“ ect &Rf‘}%lm] PHErey @L‘gm&fﬂ%ﬁgﬂm%ps@ena&fgﬁ%c{] %a@ﬁbe group
(b) G comiskiyg of:whi ch is unsubstituted or substituted
Wi th o&iI or re substituents selected fromR 3, (7)
-S(0) 2 qu_é‘gryogen,’ 8) -CRH, (9) -CN, (10) -N2, and
( 11) B OH p-calkyl, evhieidis mosubstifutadrs spbstisuied withwaeaor mere
i ncl udes co 1n reip Rnis phenyl, which is
unsubstitutsewug’%trug?ﬁ\é@%ﬁ%ﬂgﬁ%\}%h one or nore nethyl,
"G, tORNREBRIT oo, - aotpa, - PGB, - ON,
-{?@CI—B)GQZMH(CHZCI—B), -NO2, -B(OH)2, triazolyl or
phenyl: An enbodi ment of the present invention

| 31 ud€sN.conpounds wherein R is phenyl, which is
uDYbsINOptaed or substituted with one or nore nethyl,

gli %}b S fluro, -OCF3, -OCH3, -OCH2CH3, - CO2CH3,
- (%—I) ! ?{)' azolyl or phenyl. An enbodi nent of the
pr eseniniefibodinmedn of the lpkdes ifRMEGH Mtsudel e68psunds wherein
. . . . | W
R1 s SRR bnichly oS o skith i o5 B3l thiy 01y, BAB, -oces,
-OCH3,BOGH 2CH3.-C&261H3, -GN, pHERR).. -NAH CEIp6EtH) ndND2,0B(@H), triazolyl or
present I nvention includes conpounds wherein R is

sel ected fromthe group consisting of: (1) phenyl, (2)
bi phen#h embodiment of the present invention includes compounds wherein

R1 is phenyl, which is unsubstituted or substituted with one or more methyl, -CF3, chloro, fluro,
-OCF3, -OCH3, -OCH2CH3, -CO2CH3, -B(OH)2, triazolyl or phenyl.

An embodiment of the present invention includes compounds wherein
R1 is phenyl, which is unsubstituted or substituted with one or more methyl, -CF3, fluro, -OCF3,
-OCH3, -CO2CH3, -B(OH)2, triazolyl or phenyl.

An embodiment of the present invention includes compounds wherein

pheny

R1 is selected from the group consisting of:

(1)  phenyl,

(2)  biphenyl,

(3)  2,6-dimethoxyphenyl,

“4) 2,4-dichlorophenyl,

(5) 2,6-dichlorophenyl,

(6)  2,3-difluophenyl,

@) 2,4-difluophenyl,

8 2,6-difluophenyl,

(9)  2-methoxy-4-methyl-phenyl,

(10)  3-methoxy-biphenyl,

(11)  3-methyl-biphenyl, and

(12)  5-methyl-2-triazolyl-phenyl.

An embodiment of the present invention includes compounds wherein

R! is phenyl, which is unsubstituted or substituted with one or more methyl or triazolyl. An

embodiment of the present invention includes compounds wherein R1 is phenyl. An
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(3) 2, 6-dinmethoxyphenyl, (4) 2,4-dichlorophenyl, (5)

2, 6-di chl orophenyl, (6) 2,3-difluophenyl, (7)
wQ0bsdedobuophenyl , (8) 2, 6-difluophenyl, (9) PCT/US2007/024690

2- met hoxy- 4- et hyl - phenyl , (10) 3-nethoxy- bi phenyl, (

11) 3- nethyl bi phenyl, and (12)

ne -2-triazolyl-p enbodi ne
embocgins Suahihs drssen Wﬁnﬁwglaaé @&?ﬁ%ﬂ%@g%m@rﬁel g0 pheny or
triazolpligeitly])pkidhiy: NAh 8mbbdintest bf the pebsext idwdatbh inglrlds vorhpounide wherein
Rl is gglﬁ]_?_trret g%‘t or triazolyl. An enbodi nent of the
1 %F@ PAR I?hgﬁ 1rncl udes conpounds wherein R is
pheny | AnAmbobindintrefithe ptestitényrnéor iicludey emnpmmd's mdieredke s

RZ s e?%%gr S:Y%(\éﬁ‘l?[hﬁ "?’p téd rtsknﬁ%a/gmﬂ% o pr esent

i dyent haegennc| udes corrpounds wherein R |s
gg'eth}L \);lrl azol yl - phenyl . An enbodi nent of the
sent nt.i on i ncl udes ¢ ounds wherein R2 is
o SR Bt e T PR Rn o 1B B (streny apd where
one Orthmafk%'l Rlunsibltinfied Q8Bstithtéd wHhHRoY lmoré sibstifdnts selected
-6 where nis 0 or 1 (whereinif nis 0, a

-G aé
bond i Orﬁr%ls?ent) and where the al kyl is unsubstituted
of4) s ub<4- phﬂnglj whietenthe phenyt ismmsebssitiyest ort substitsted evithodnedbr more

(4) - en t henyl is unsubstituted or
subst | %‘ﬂ?gté %MW%?FLEW%II;& substituents sel ected -
f€9m Rheférdcytle; Whére tieechetdracycliie uasibbittutedtos solssyialted with one or
unsubsti t ut or_.su th one or nore
subst i POE B é%?‘%%%ei%&erdt% %r wla (6) -NR ORl 1,
wieer ei ANB 0B ldnwheteiniR H and Riblegre mmttependenty badedtedifrémahe group
t he gr&;ﬁgisﬁggﬁst ing of: (a) hydrogen,

(@) hydrogen,

(b) C1-6alkyl, which is unsubstituted or substituted with one or more

substituents selected from R1 3,
(7)  -S(0)2-NRI10R11,

8 -CO2H,
(9)  -CN,and
(10) -NO2,

with proviso that at least one of the substituents is halogen or C1-galkyl, or wherein two

adjacent substituents are joined together to form a cycloalkyl ring.

An embodiment of the present invention includes compounds wherein
R2 is heteroaryl, which is substituted with halogen or C1-galkyl, and optionally substituted with

hydroxyl, -O-C1-galkyl or phenyl.

An embodiment of the present invention includes compounds wherein one of R2a,
R2b and R2¢ is halogen or C1-galkyl, and the others of R22, R2b and R2¢ are hydrogen. Within
this embodiment the present invention includes compounds wherein one of R2a, R2b and R2¢ is
chloro, fluoro or methyl, and the others of R2a, R2b and R2¢ are hydrogen. An embodiment of
the present invention includes compounds wherein two of R22, R2b and R2¢ are joined together
to for a C1-galkyl ring, and the other of R2a, R2b and R2¢ is hydrogen. Within this embodiment
the present invention includes compounds wherein two of R2a, R2b and R2¢ are joined together
to for a C1-galkyl ring which is substituted with =0, and the other of R2a, R2b and R2¢ is

hydrogen.
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(b) G- alkyl, which is unsubstituted or substituted

W th

one or nore substituents selected fromR 3, (7)

WO S(8p&dMR gR | , (8) -CO2H, (9) -CN, and (1PJT/UBKOR7/024690

W th

provi so that at |east one of the substituents is

hal ogen or Ci _6al kyl, or wherein two adjacent

SUDSTT A e SR bPRIBLATIRIAAEn SR LAL I ApGal AR

ring. resent inven
R2 is ScmmiLfrthhﬁl‘gw@ WrmtingOﬁeter oaryl, which is
gst | b hal ogen or G -6al kyI , and optionally
st | t ut e “hydroxyl, -OC _6al kyl or phenyl. An
@Dodi b bhe present invention includes conpounds

|me

A0

ts

elghnggﬁdzgflea R2b and R2c is hal ogen or
al kyl , ‘the others of Ra, R2b and R2c are
og@i‘?lOPWWlﬂyﬁrWWP&enbodl ment the present invention

udgisydrosRmpeaapyiaidey), one of R2a, R2b and R2c is
ro uor.o or nmethyl, and the others of R2a, R2b

@h&%qwa'ﬂfbv An enbodi nent of the present
nt fupspyrindtingle s con”pounds wherein two of R2a R2b

R2 [ O ogether to for a G -6al kyl ring,
thrgyr%(ﬁ%é (5418%%{ R2b and R2c is hydrogen. Wthin

eppyaldiylent the present invention includes

C jtwo of R2a RZb and R2c are joined
¢§Eﬂgt Eé}}ﬁ% ﬁiﬁﬁ

V\ﬁlh

v

NaE
b@n
3]

((71)5)
(17)

which is substituted with halogen or Cj-galkyl, and optionally substituted with hydroxyl,

’Cl 6al kyl ring which is substituted
:lQ)’rlr@lﬁin he other of R2a, R2b and R2c is :
ndoligbodi ment of the present invention

udes conmpounds wherein R2 is selected fromthe

p e8mdigli ng of: (1) benzi i dazolyl, (2)
otd;ulgg,@nmyh (3) benzoxazolyl, (4)

opent m dj (5) '
drtsgé}t/}i %’é‘h‘l B@Iﬂ%m di nyl, (6) dihydroquinolinyl,
f uhidsezolyt, dindy | |

thienopyrimidinyl,

-0-C1-6alkyl, keto, -NH2, or phenyl.

An embodiment of the present invention includes compounds wherein

R2 is selected from the group consisting of:

(1
)
3)
(4)
©)
(6)
™)
(8)
©)
(10)
(11)
(12)
(13)

1,3-benzoxazol-2-yl,
2-(6,7-dihydro-5H-cyclopenta[d]pyrimidin)-yl,
2-(7,8-dihydroquinolin-5(6H)-on)-yl,
2-(furo[2,3]pyrimidine)-yl,
2-(pyrazolo[3,4]pyrimidine)-yl,
2-pyridinyl,
2-(pyrido[2,3-d]pyrimidin-7(8H)-on)-yl,
2-pyrimidinyl,

2-quinazolinyl,

2-quinoxalinyl,
2-(5,6,7,8-tetrahydroquinazolin)-yl,
2-(thieno[2,3-d]pyrimidin)-yl, and
2-(thieno[2,3]pyrimidin-4-amine)-yl,

which is substituted with methyl, chloro or fluoro.
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(8) pyrazolopyrimdinyl, (9) pyridinyl, (10)
pyridopyrimdinyl, (11) pyrimdinyl, (12)

w@iosagwhT nyl, (13) quinolinyl, (14) qui noxal i PgT/pS1005)24690
t etrahydroqui nazol i nyl, (16) thiadiazolyl, and (17)
t hi enopyri m dinyl, which is substituted with hal ogen

or al k i onal.l. bst | Wi th .
hy dr ox n%&llélenggf) t%y |pres%%t1 Venﬂ Uéiie B%R%nds Xﬁerem
R2is Ridumdlﬁmmthecgromme)mlsesgnf [ nvent| on i ncl udes conpounds
h & | ected fromthe group consisting of:
(1P Gngoabfa 36 2510 15

(-208 ;Pyrighidiplk, o- 5H- cycl opent a[ d] pyri midin)-yl, (3)
?(ﬁ Bix, loqw nol i n-5(6H)-on)-yl, (4)
2,3 pyrlmdl ne)-yl, (5)
pyrim di ne) yl, (6) 2-pyridinyl, (7)

a FHieHRl[ 23 éﬁhhﬂhﬂin@- y(8H) -on)-yl, (8)
ZWE\SL myglpqlr%ggd wi l&qli:thylu Hl%%oocl)rl le}/()lré (10)
2- (5, 6AH efibbéiieahyLithe ptise@aMdntipn SHcluded dmpounds wherein
i Bl RS AR B 0 o 1«
subst i Anembodunieint ofthb pteserthihwenton inchideo campounds wherein
R2 is ERRGITEAhicRTs LRSI mbRYE hioRDof fifdrides compounds
An embodiment of the present invention includes compounds whereln
R2 is quinazolinyl which is substituted with methyl, chloro or fluoro.
An embodiment of the present invention includes compounds wherein
R2 is quinoxalinyl which is substituted with methyl, chloro or fluoro.
An embodiment of the present invention includes compounds wherein
R2 is (thieno[2,3]pyrimidin-4-amine)-yl which is substituted with methyl, chloro or fluoro.
An embodiment of the present invention includes compounds wherein
R2 is other than 6-chloro-benzothiazolyl.

An embodiment of the present invention includes compounds wherein R3 is
-C1-6alkyl which is unsubstituted or substituted with one or more substituents selected from

RI3.
An embodiment of the present invention includes compounds wherein R3 is
-C1-6alkyl, which is unsubstituted or substituted with one or more substituents selected from the
group consisting of:
(D halogen,
2) hydroxyl,
(3)  -Ci-ealkyl,
4 -(C1-3)perfluoroalkyl,
(5) -O-(C1-3)perfluoroalkyl,
6) -C3.-gcycloalkyl, and
@) -Co_4alkenyl.
An embodiment of the present invention includes compounds wherein R3 is

-C1-6alkyl. Within this embodiment the present invention includes compounds wherein R3 is

selected from the group consisting of: methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, tert-

-10-
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R2 is selected fromthe group consisting of: (1)
|, 3-benzoxazol -2-yl, (2) 2-pyrimdinyl, (3)
wQ2a@siemgol i nyl, (4) 2-quinoxalinyl, and (5) PCT/US2007/024690
2-(thieno[2,3]pyrimdin-4-amne)-yl, which is
substituted with nethyl, chloro or fluoro. An

enmbod| nent t he se i nv i.on..i ncl udes ¢ ounds .
buryl, ER) ek, 3R BBT35F bl St hhit ABb e BuGRE PR vention
includesstomypoundhivbereind®3 fsimethyl. An enbodi ment of the present

ovent b on. . - s pyrid .

whi cn SRR PR B Gl Relld AbhoBlAk hlch i
selectedrfhau theegroupéonsisting pEthe subjeetwempoumdsi of dheuldxamplemhenein gs a

=Y ' ' LAYl which is substituted with
phm%t%ﬁﬁm a?ﬁ%%?ﬁgygwﬁﬂgg?g. An enbodi nent of the present .
i nvent Thscomproundeef the RisseH dveRHeR Biay cpptaingne or more asymmetric

center§lAHd@N b BECuMYi ri b nhabe sl $hdetiié ﬁﬁlxtﬁ&efs,rbiﬁ@& B¥dntiofletsOr O
diasterﬁ%@%%%é&é@@%@% H%v%ﬁ Htgllsq%iqgtgpe%% plr\(?(ﬁtelglgal Ia?y\rlgrgétlrig rc]:enters may be
present ¢peadiag 2pdn fermattrel bfithd vasibsesubstituattié 6A1tHe nsledidd. | Eachdch
s ) BRI or D AL IR TSR 0 o
the possilile optidadisofierstend rdiasheectmadrhiramnoitytes akhasgrdooai paetid]lyofurified
compeis B SRR B35 SRR R R
comprehpndatl spoh somehe farmg of thess edmpduads.f Femul Bshoxys the structure of the
s BRI ybul U, Sagalyuigot 1, ncludes comounds

subst i The iadengndent syrgheses pipthesesdigsiarperners o thei| chraneatographic
separafibf iy Se AhRWEd 69Redw intHe &k by GpproPRate 4RNifidaBdn of the methodology
disclosl?ayl %Er%)i(r}{l Theclrsgbsélgte_ steregéhléyiétw may be determined by the x-ray crystallography
of crystalline products or crystalline intermediates which are derivatized, if necessary, with a
reagent containing an asymmetric center of known absolute configuration. If desired, racemic
mixtures of the compounds may be separated so that the individual enantiomers are isolated. The
separation can be carried out by methods well known in the art, such as the coupling of a racemic
mixture of compounds to an enantiomerically pure compound to form a diastereomeric mixture,
followed by separation of the individual diastereomers by standard methods, such as fractional
crystallization or chromatography. The coupling reaction is often the formation of salts using an
enantiomerically pure acid or base. The diasteromeric derivatives may then be converted to the
pure enantiomers by cleavage of the added chiral residue. The racemic mixture of the
compounds can also be separated directly by chromatographic methods utilizing chiral stationary
phases, which methods are well known in the art. Alternatively, any enantiomer of a compound
may be obtained by stereoselective synthesis using optically pure starting materials or reagents of
known configuration by methods well known in the art.

As appreciated by those of skill in the art, halogen or halo as used herein are
intended to include fluoro, chloro, bromo and iodo. Similarly, C1-6, as in C1-galkyl is defined to
identify the group as having 1, 2, 3, 4, 5 or 6 carbons in a linear or branched arrangement, such
that Cj-galkyl specifically includes methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, tert-
butyl, pentyl, and hexyl. A group which is designated as being independently substituted with
substituents may be independently substituted with multiple numbers of such substituents. The
term "heterocycle" as used herein includes both unsaturated and saturated heterocyclic moieties,
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(4) -(G -3)perfluoroal kyl, (5)
-O (G -3)perfluoroal kyl, (6) -C - cycloal kyl, and (7)
WO ansiedokenyl . An enbodi ment of the present i NRENUSINT/024690
i ncl udes conpounds wherein Ris -Ci-6alkyl. Wthin
this enbodi ment the present invention includes

wherefélgﬁg}%gﬁggﬁﬁte%gétgﬁgyﬁ% mmgﬁ?eﬁlﬁ Ct ﬁnetﬁor A ') 1nelg% %}r%gwxdazolyl

benzimidaaatlgriy], heszoforanyl, bertzofiurbzanyl, bextzopjmazgly], bersotipazolyl) benzotriazolyl,

benzot%ﬁ)g)hgﬁntl%/érr]l\z/%%? é}ﬁxllyé%?%“y Q:altbgkocl mﬁl‘u& %n:krﬁgyl furanyl,
lmldazwbtlhlyﬂﬂdl@ihendqulc H@ﬁt@@m}’hemagoh lflolbénqﬂﬁéfg@jdt ispindelsl, |1smumolyl
1soth1a'28 lqgﬁcafol(}loﬂmgg'g y?rbxh&azctﬁifleﬁiﬁggrfl ro@(ﬁl&lﬂl% i@())@ii@lme oxetanyl,

i S|st|ng of éct conpoun
pyraz1 r BYTAZOdY qpyamny @&@éeyﬂ%l Rynéal pymm&yéwrrolyl

quinazblifylC Qﬁfﬁ@l‘yﬂ Qﬁm@&aﬁdw 1O LD BM tetrdaPoRIPyH ﬁ%ﬂm@z@m &hﬁz&ple thienyl,

[.e r ters and ca thus occur
triazoly s GO ISP e B WHFTE Rl Eure hgieeseRlinmPishes iclude
azeudﬁyasmdleﬁm@l llﬁxmy&fdatqﬁnﬁnpiperaﬁhyll Eipa 1dlﬂyla§yxed1ﬁm@{y$

TN RN 8

oxidesith¢recful e. Each such asymetric center will

i nd

|t onduiF ey PRI R PecEBGE sl R Ro IS pioal CZ“ fipm
pharmd¢enticallyssaentablé nOm‘tQKllQJbaésS @t\wl(bsncpumeg grorgeaia oradrganic bases and
1norga91‘1érdr o!r%ﬂm%%o @gfﬁidé}f\%d Iefamh Hl% | faQddtnd10Ge él(ﬂ?ﬁﬁun? fammonium,

1S | enti on e pr esent ention I's neant
calciuBepipeh c,aﬁerrow&lﬂnm@omgneémbm@g@ﬂc ﬁari@s@aegmpw pEtgssium,

sodiunf, A hAad the HRE WPatdBlad E&H&dlﬁfeﬁts%clﬁ&ethE laﬁ\%ﬁ)nﬁfm calc1um

ounds wi t hout ific ste stry
magneﬁwg peRadEm, Wﬁ@élgga%@f S@Iﬁ%@é égdt FE&?‘?é(reé‘l%fn QK than one
Cr}’stal(ﬁhilﬁ)ﬁliﬁd, afgd ﬁﬁ? o be pathRifbonsf lgﬁh‘atbﬁ SutfiideM est ﬁﬁn@h@ﬂﬁhceutlcally
i.cation

he art ropr 0
accepiofl RGO OY L EORsaaie i @l o! HHBRY: Spabiepy, dnd teriary amines,
substitatedraanndsanclading nmﬂyalllye)cdmhag Bubsadlthyarhimes xycla.yammes and basic ion

exchafip SR YIS Q00 SRS g cRORSL S FheBlh Ao e,

diethylaimtine, 3- ddethglemnosdmnah, %dmgfefémlaasmvmmol cthae(viammepethylenedlamme,
e .

N ABRH RN BREABLI e, LSRG Nn AR b

ISOpromdemmeduameén@hylgm%m@eam@ml@bn@m@rmﬁe psp@ﬁdmat padyamine resins,

procalﬁ‘@%uﬁﬁescﬁfebb&ﬁu%ﬂnéﬁﬂylﬁiﬁlﬁéoﬁﬁné@l&mﬁl@Oﬁﬂ@rdﬁlzﬁﬁlﬁe Qf(ﬁnethamme

Elr(: as the coupling-of a racem’™c m xture of conpounds
and thg ke, enant i onerically pure conpound to form a
di ast ewdeitel conipoXidiothe present invention is basic, salts may be prepared from

pharmaceutically acceptable non-toxic acids, including inorganic and organic acids. Such acids

include acetic, benzenesulfonic, benzoic, camphorsulfonic, citric, ethanesulfonic, fumaric,
gluconic, glutamic, hydrobromic, hydrochloric, isethionic, lactic, maleic, malic, mandelic,
methanesulfonic, mucic, nitric, pamoic, pantothenic, phosphoric, succinic, sulfuric, tartaric, p-
toluenesulfonic acid, and the like. Particular embodiments include the citric, hydrobromic,
hydrochloric, maleic, phosphoric, sulfuric, fumaric, and tartaric acids. It will be understood that,
as used herein, references to the compounds of Formula I are meant to also include the
pharmaceutically acceptable salts.

Exemplifying the invention is the use of the compounds disclosed in the

Examples and herein. Specific compounds within the present invention include a compound
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foll owed by separation of the individual diastereoners
by standard nethods, such as fractional

w@eosedob1 zat i on or chromat ography. The coupl i PQI/US2007/024690
reaction is often the formation of salts using an
enantionerically pure acid or base. The diasteroneric

whichqgl &tléfi‘h’o}ﬁeﬁe %Pc)ﬁgl claﬁﬁstﬁmg He%/ ﬁ&ﬁ;ggxghé’ dl{sﬂ%egiﬁﬁ $he fodlowing Examples

and phaneaqeabmﬁycacmpkahln salts 1thelr¢rn° apd mplbvidual eoanloaimaombastereomers
thereof€pParated directly by chromatographi c nethods

utilizing chiral stationary phases, which nethods are

wel | khigshbiget eorapeungs ag| v{S@ﬁuEma methpd of pRlaganizing eiewin receptor

activit9fin & &?HEP%HB% ABYarRRaR b Skl itisifieR §&h€&§1hg’ the admlmstratlon
ptically pure startin

esi s usi
of an erféaa‘éqﬁrgow ok ﬁ@vsﬁna)ewm glhcRressHt WeW&Wé ge%i fo tﬁﬁ Bgrof the

compddﬁdi &@cl@fdd heftin aPitSfonat 6k &&xlh heeptophctbkityl ln hdthﬁ(hﬁto primates,
0 as us rein are |§Ptend

ogen
especifii by, f BED) E%Fsrrfamal@ o B emstaccosig e giethod of the
presenCinventi@s The presensinkytionds die¢dteteid d comipdend bf the tphssegriougmtion or a

pharm%g‘eutlgzﬁ é{]b%céqt%bﬁe %%e tllll reoig tl“?g hs Jﬁlgrﬁ&ﬁ? Hgaﬁg ﬁre pg?n ]E:nt?(gr} lIS further
directddrio lawde sf mmmqndeif Myl presenpinypytion oracphpnwyuuca&iy kacneptable salt

thereof Po? al%uﬁng 1 a?&%r tog ldg%c%d'rl]caﬂﬁ:ﬂ{ g)lr gﬁ%@&g?ﬁé slﬁ %ﬁ?&gacm ti Br treating
the dlsgm@s& arlduba?qasesm;edﬁ@rmwelpmmn )emmmw ituted with

mul ti Pl QBTEREHSated m&H@Bre%i@%e‘tﬁdd@@ éenefgﬂg alrf®drfhal, such as a

"heterocycle" as used herein includes unsat ur at ed
humanbeing, mals on femalee (e derye [therapgitiseleefferius ampugthmeans the amount of

the subj@&@bﬂl@@ﬁﬁﬂthﬁﬁ&ﬂl &R:)ftcthé Blol’(igﬁcﬁl bﬂ%edlbaleespoﬁﬁi TTaQREYd, system,

ammaiocér% g‘ﬁﬁ GIB% gcg{zgg} l%/)f, @Eéﬁ?ﬁgfﬂcwﬁe Z0L on. ,Orp%hcal doctor or other

cliniciye nix éxt 1hb(§g210ieyllthat baeaziitled mzthé )ﬂh malyeuﬁfwﬁ thée apirelogical and psychiatric

d1sorderg %x e ﬁoa pa}t{jepaﬁr%?e)ﬁ y l#‘txngfeg Iw1 h tﬁ? ﬁ'&éﬁdeﬁ qrrbg%ﬁ%pgﬁhctlcally treating
a patlenmﬁﬂllcmd with the msmderls With ams‘adiﬁ@ennmﬂtmn yf theicempouiul oflthe present

inventlon® E\lﬁ' 304 ){é fl‘l%ttg}'nﬁzﬂje Ztk‘r’ )(ﬁatzrgét?ﬂ)g" referxtg alllpr%ceesses wherein

napht yr| oxadi a 0xazo
there maydbeaz 8 pwm@; 1n@9@4p§ng,| arreptyrpga gpmtyqlhng;yar steppipg of the progression of the

neurol BYitA148d pSychiatiy Hls&ggﬁé rdeStiribel heﬂ%}ff beeddes )ﬁbt ne@é@shﬁl&lmdlcate a total

ehmmatmlmr?& cllwﬁe AR ii)élis@g%vg flggﬂegqphdgiéiag gw:rapy of the mentioned
condltiohs é}ﬁhﬂ:&%b}" in atpatié ovhol is pfedispbaeld.to blidhedisayd or distider. The terms
Jde and.wherein th

"admer%tf dﬁ rﬁ%{i{g{ql%glr}gnac pﬁggm&l}cgf}}oa’cﬁ?ﬁ undg:rstood to mean providing
a compoudd «blf d‘beanydntloh ex a pyuditgpafepeomypoungd Ioﬁfheaﬂvemylbn to the individual in

i dinyl, pyridin-2-onyl, pyrrolidinyl,
needﬂpergog{]ol i nyl, tetrahydrof uranyl t hi onor phol inyl, and

tetr ahl)hhtom I'emypositmnd ataseid diersin Iséntended tTloncanapass a product
compnsﬂ'g"ﬁ@'gp%% ed§ r%&eﬁtg ‘fr?fﬂe@@é ectf"é.rhcci‘untsr %%l gﬁ r?%) %r_lysgljohﬁct which

rom armaceut | acce

resultSb@s@ély@r inglésieefdy, ifia %mnhgatiqm glamm?qﬁe dnggedients Betbe specified
amoun®) Buch WA relafbn & SARhsceatiéd %omgailﬁ&l eintenaed fof @@bmpass a
produclt @8&833}15 th%%%g\‘cf’e {nr,clrgdye%te(s)a Iexrlxjcgqche inert frllgredlent(s) that make up the carrier,
as well as any product which results, directly or indirectly, from combination, complexation or
aggregation of any two or more of the ingredients, or from dissociation of one or more of the
ingredients, or from other types of reactions or interactions of one or more of the ingredients.

Accordingly, the pharmaceutical compositions of the present invention encompass any
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cal cium copper, ferric, ferrous, lithium magnesium
mangani ¢ salts, manganous, potassium sodium zinc,
w@nwsntm9t i ke. Particul ar enbodi ments incl ude PEEUS2007/024690
amoni um cal ci um magnesi um potassi um and sodi um
salts. Salts in the solid formmy exist in nore than

rvstal str. . i [ f ..
o SRR EHE oy LA e a0 RSy
acceptalole errigh| By &vlganaqzuhcail-yta@mmahbd'ges meaot thd eagmr,tdilueiit or excipient

must bgrc'oﬂgﬁﬂ'ble ?‘ﬁﬁ’l&ﬂg Bth¥r in s a ﬁtn?sr(;f‘ thd %rﬁmaﬂgﬁ CF H&S&eletct{éﬂo%g to the

o I ng nat occurring su pStitut
recipieggihgeesf. cyclic am nes, and basi ¢ ion exchange resins,

such aphad| bf'ﬁle c@ﬁb@hﬂ'&’m Q@Jofr@dn@@mtli?x hed }51€§‘ent invention as orexin

N, N -di benz yl ene-di am ne, dieth
receptor. QKR pel; &ﬁh%@& uagonistsmay heeteﬁ%aqiﬁtmmdamshout undue
experiftefiation ﬁhodsrogy k»@nq&kbwmlﬂ the A, acludinge PRDIPRN€a>" Flux Assay”

<0kwrn“%§%tgﬁaﬁec% e S e pPLIAEOATID) ih S K Eiperiment
the OXibarhOXP mﬁ:epwr aﬁngdmm acnvmebf e nempmidy afitteeprésest inSention was
deterrrf pedin al qur%%ur n&lsilh? E 88&79{1%%%21111&:{1{% {lﬁ)g 'pﬁr 1n’trgcedlutlzﬁ calcium
measutenhmts Wmnset henstarmyenn(CHD) ¢ehle expressangt the mt endxiimoh réptor or the
humanbcﬁéklﬁxz %?ée;k o, ai aﬁn B 50 eesdmf)&lﬁ% M%ﬁ%ﬁlﬁgb'ﬁﬂg L-glutamine,

acce OXIC acl i ncludin I NOr gani
0.5 g/mak G4 d‘Vahymgantm@ﬁhmndw supplewet, 20¢Hiral pemcﬂhn 100 ug/ml

streptoRREEARM ‘%%h@ma&%@ﬂ' fEta] GARARA %F’('IS‘;)O Mz cefld irisBeded at 20,000

et’hanesul fonic, fumari C?’%gl uconi c, [‘utam c

cells / gl g Msston; Dislyiasen blrels 384-wrll elens bntfom sterleplates qogiediwith poly-D-

lysine.MBllir6ageiBRetet from GEBCRUIRGHbEA Torp. THE kéeded bIaEdJs?re incubated
ccinic, sulfur

over R 337 BT I K RN S Smgb Ak s 1

stock safutiondnl Il %4 beinkosdrui albamiin (B SN)eaddhﬁl Tugddti 1hla§say buffer (HBSS containing
I mal, e orj C

20 mMHERES BT B AR S SR P17 A BT R IR posppt a final

conceniratien sf oMt Aast,compousdscrdprepamd as & exM stoek stlatiothim DMSO, then

d11utecﬁ%%9 Wgﬁglgtfes EHH lmgpag-]l%e Saﬁauﬁ@r %r?%ie d?g of'gl% a%ﬂ? cells are

acce

washef Aiensivoth 109 wlisesan botibr andbersismpaieddor 60 st GBS £62) in 60 ul
sy ERFRTRbAEARA BT P04 SIGEEE I 0RTIGNAISI 1A) 124 BEA. The e

resent i1 nventjon include npoundwhi ch sel ect ed

loading pejHiThis thpncaspiraleh ancseals @reowa%hﬁé 3ét§mﬁ§duﬂuk0%tﬂl§é$aa§@8fer 30 ulof
that sain@ Hulier fsQéft 16208 welarwitkis tiFlubRaeiBERAtinCPlate)R eader (FLIPR,
Molecﬁl;:ag@g‘tél?%éﬁgg glo%%g\tngga?g ;drggg gqjg{ég):{%{le g)ga?r{sq}ﬁﬁg n g? nF 1ncu%ated for 5
min andSafally 26 ml af a@mom adtied Fhageseemderig mesasix¢dfor esdpiell at 1 second
interva?%ﬁm:ré x{u}ég%re]:s od ﬁ’lathI gﬁgof elr'%lgﬁ glgﬁﬁe%?eg??ng%lk 3%5‘(3{1‘5%% %f the H&th of the
fluoresgéficepeaky eldamgihyt 7Q)thAde-6gkﬂqqzrox1imA witheuffiee geplace of antagonist. For
each aht¥&G! R30I (FHR TofCkntrtib6r dipothd hB&ied to inhibit 50 % of the
agonist response) is determined. The intrinsic orexin receptor antagonist activity of a compound
which may be used in the present invention may be determined by these assays.

In particular, the compounds of the following examples had activity in
antagonizing the rat orexin-1 receptor and/or the human orexin-2 receptor in the aforementioned

assays, generally with an IC5( of less than about 50 uM. Many of compounds within the present

invention had activity in antagonizing the rat orexin-1 receptor and/or the human orexin-2
receptor in the aforementioned assays with an IC5() of less than about 100 nM. Such a result is
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conpounds di scl osed herein as antagonists of orexin
receptor activity. In addition to primtes, especially
whvaneo9n vari ety of other mammal s can be tr eBCBUS2007/024690
according to the nethod of the present invention. The
present invention is directed to a conpound of the
|nvent|o harna eut|cal

1ndlcaP WSS ity ct1v OF 113 Biis 3R U nls%ptf%rex1n 1 receptor
? % né8|0|ne %%

ereo seIn
and/onthwmkme?lrelcsptbu rTHee;rresstnt m&emwntalsoandséesaionwoummhm the generic

scope 8f thE: tﬂrt?vaeg{l% chip%%s%gg éc?@/ tgﬁs ?%O%M S@tﬁg Blebefid L‘e%ée%tor and/or the

ereo e manur acture
Orexmrﬂe@Pﬁéﬂﬁe nVith WSpmttt@gthﬁr diapgpan cespeundscibp prasentspmppunds exhibit

unexp&ftecf ﬁr@ﬁér’h@@ sﬁ&?as%%?fegﬁé@ toaiﬂgregéea%@ﬁ%a‘@%‘lﬁﬁhtp %@ﬂaﬂolid"stablhty,

humans and. ani ma| s. ject treated Iin thé present

time-drpandgRfdnhibitiganandir syleatlwafnwﬁh reserd 0 a@erareﬁﬁm%rﬁ bei ng,

mal e Omhe Qﬁﬁﬁecaﬂi@rs%ﬁflmeehhﬁl HoAeH inGawide rﬁ{gte%%idx@glcal
neans the anouy e SUbéﬂeCt Co

f d
functiGls 1M e PYLGNES 5 PBIFBLTCale T8k R Gualon Bp iUy o igcase processes
in huntains 6ti6theisypstiesn T}mtquiouﬁds b presdintinveati®ehag wibinginttreating,
earch veter%nar

he ) i | dogct )
prevenfifigatielloFRTE Sortrofing & e ie 1AS g B s nSGleRilSticq! qnd
psychittinie disorderngssadifted withtozexie woeptogs, oeludimgonesy avradf the following

condltHL!nF at {Eﬁéﬁg@yslé gf;igsolr%rrgs,%le@ i ﬁﬁbfﬁrﬁ \Hl%g ?ﬁ%a%%ﬁ%%@gp quality,

improyjng sleep qudlity, iindreasingi Stleh:pte lmcsmugmegtmg slheramamtefnenctq, ngreasing
the valﬁgW‘l'ﬁEh 19fcalt:5'l§teﬂ Wﬂf&qln‘i’é thE*’z?su%ie%? 9@%{)&'”8&5 b)PfPle it that a subject

use ereln terns trea treat
is atterppiing togskeep) | llmmmeé sleer; injffation; decregsing slegp l%@ca os p@w (fhe time it

takes tb *ﬁlﬁﬁlé&a@ ideEreasihd @iFhiduMGes if Fallih®hdlédpd incRiasink GRE BéhtRiuity;
on of . th neuroI0|caI and chiatric

rogr.ess
decreaapg &erd&?%beae avaksaines drungsleen; e%‘é%“%{e%ﬂ Bt wakings during sleep;
decreaslﬂg Inﬁﬁtlﬁlahafbﬁia?d dedreasingethe nmecsioeralalwaﬁe S(ﬂl’od\&ﬁg fh¢ rirmtlamhset of

s]eep, ﬁe&Fng 6}}.? a:l;gglg fﬂl}g{ﬁamrgﬁucyggt a Eorf (gp sleep, zrl]l?enng the
t1m1ngpfreq11esgostedi1ratmnsafthM| skepdeutsy algtiisg ltltbetlmlnghﬁequenqsor duration of

slow waﬁlg g d) 's%gé 4;}8 ?efeg %8%0 4hcregg Q}lé 51!uﬂ %@Bergmn%%}gtage 2 sleep;

nean OVI
promotipg slpwemteu Sém:po@nhanqmg)EE@ngMa aatlmn«fwumlesvp, g¢eeasing nocturnal

i ng Lik ér B ihdledd Rk G mestfRodhSh
T e B B e b g avime
drOWSIaeﬁ BRIEIE O é%lmng.eﬁgese;lh@ d@ﬁém 1 Pmnqsmgn‘érl@sgr& @tlﬁﬁacta%vvlth the
intensi&PETHl delpeFhc RABH El%e ﬁ‘l%ln‘fﬁiahcea%léﬁﬁth@ hidHmia; WakE Problems; insomnia,
result qu or, |nd|r ﬁ from.conbj nation of

hypersppgiag 5@?}?4 eVRH td ﬁl?e§t tY BT, 1RGN freomnia,
narcoléijssz,hnteﬁlumed Rleep) @éep&pnée@ wakefule s ubdétambal @9ogomis REM sleep

roduc risi the. .
imerrap o P SRS R R e S el v, iospapies
associatedkwith }deprhguma pmoapnal@g)nghd;ordﬁrs afkithjmdmdi@seam preognitive
1mpa1rl;n%ﬁf" Irig §vell qg 519%5 Wlkﬂ{g a{na%hﬁl%gitsl and siereB oA Riich g.lElcompany aging;
Alzhelmer S sundowmng, conditions associated with circadian rhythmicity as well as mental and
physical disorders associated with travel across time zones and with rotating shift-work
schedules, conditions due to drugs which cause reductions in REM sleep as a side effect;
fibromyalgia; syndromes which are manifested by non-restorative sleep and muscle pain or sleep
apnea which is associated with respiratory disturbances during sleep; conditions which result
from a diminished quality of sleep; increasing learning; augmenting memory; increasing

retention of memory; eating disorders associated with excessive food intake and complications
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aggregation of any two or nore of the ingredients, or
from di ssociation of one or nore of the ingredients,
w@eooB0eawDt her types of reactions or interactiPCEUSS007/024690

one or nore of the ingredients. Accordingly, the

phar maceuti cal conpositions of the present i nvention
associfipd ﬁ%P&?&égé}ﬁﬁ&g&gg%tﬁﬂ Jlsd}&%@ &‘éﬁlgﬁ@i% td ey ﬁ?é'%%gr genetic or
enwroamcatpt)acbﬁeelty}mlatecé diso@grs lpﬁadmgoeeneatu@ angl babmpnqb@@,
hypertlaﬁsuﬁnS dlfggﬁl'ég eﬁaﬁteﬁ a[shﬁrlnsﬂhlcﬁﬁ tﬁfmr‘fs’%?@h%ﬂh r&&84ncke

her I ngr edi ent

dy511plld§m|*ﬁ§l kyped rpléﬁwa,rﬁﬂdowétr@i dreast prastate and Goden gaAneer; osteoarthritis,

obstruEt'i"\%r -apR&E chblelithia¥is O%all"sﬂ)ﬁesc BERPHRES | ABnEEA h@ﬁ'ﬂﬂﬁ/thms and
I nventi on_as reX| n rece%éor Xl R
t

es
arrythlawa; layoc@;éz) aﬁ%{%@am@ggstwaye% ailuggy coRpnafyteptilisase. sudden death,
strokevybdlmgﬁc mjd@ls@s@afrmwﬂa@tﬂ D Yhe Bra G oWl Byniinle, Frohlich’s

syndrofgés EP-Opliiet ies '%%ngldveﬂg%%ﬂn sr%&%agr%e@&eamwd other
pathol @§10al ®éhdifi8ds sha0ddg redﬁ@dallétmlmabtlﬁl(}{mfa deerdasd inaesti¥ig energy
expen@ Hﬁp% 28&% teoog t0 ffag-ﬁ-?é R ' & ﬁ%? dréry wg% f'iéuq%]lyﬁnepdmblastlc

fese
leukenziac oretibie syrdrdme, m@oflmlomms mgndfmpe N mesutin kesrstanioo syndigme,

reprod'u&we%?xé% %nofr?gl?ﬁ& NAEAZNE %}ﬁg&ﬁztlvg@%ﬁ:ﬁoﬁ aeh &¢ impaired

S expressin
fertlhty,enf@mlﬁy, wogmdﬁmmmde%aadﬁn@uw%e apfesnalesafetal detopls apspciated with

materﬂa§ Sl%éﬁy Sgagi‘i’&hfeht%ﬁl %Mt}p&l%lﬁér@ ' ﬁl@h 3s Bﬁésl-ty-%lhlt"eé %’hsﬂﬁ)»—esophageal

g/ Xant hi ne-t sup
reﬂux,fs%ml@qu 1@@?96&%, Ftrq r?s ogeﬁety mergﬂql@atsmefe (ﬁlﬁhwwa%syndmme)

breathieesiesd, BadidvisuRe dfs@fc&}s Crﬁ'lafmﬁz&foﬂnh(cﬁ%)systéﬂﬁ@ isf@drhifatddrof the
nto Becton-Dic

seeded at
vaseulgis e s, Bysasholsterdomia, BFPUTE Bt Lo PPkt gpllbladder
diseas@@owut, Ridnsy Bzﬁmceﬂllﬂcrdmagﬁrek&ewr@( fredutingitRGERK deVSet(Fxmlg@rbutcomes

of obeggb%l The @He ﬁf glreﬁtafrcfg g)(pggmp Xe{jj‘gé cflsorders where

abnona@lmscﬁatorysaqmwﬁp acauls asthabmanmlmhhg dqireﬂswmnmlgram% neuropathic

pain, P?% C K n ﬁﬂ%yﬁﬁ@ﬁg@ggﬂ %}L&é%gasj dis gessg% nﬁ%ﬂﬁeﬁ where

there ipplyioamalcgoypli atfivityrpartiralarky tmglaﬁgabalamua enhanging cognitive
functidif BRIBMEM @trhé?ﬁbr?f mZx@QMm% El%ﬁ{oBFfé’E%%H%a%ﬁ fn?rﬁﬁﬁéel@sﬁy?xse

, 10 M st o ution in [ ['ute 4-vel |
increagipgramung fungtion; horslashes; mpght swealsiexisnding life &mmt W@l@abrema
muscl@felzit&ﬁdl@&@@bé tha(t %lrd SonBoRed\BE hﬁ@x&tdtioﬁﬁélamﬂdh rAREmy |1m8)osed by the

neural SP3¢H sl S x@mbm%tﬁ T I e
condltﬁmt miate@td]ﬁo%epdtmhmf icellsaxichl as mddﬂ%oﬂ%va%ﬂéstldgtﬁ)n and blood
pressure %}cglg §‘51r[%| al'cl:talrr | Sa,&%ggﬁ?anséas 0, é/n%%ﬁ?vf%qlegg &}Furu? §Pd1{lﬂni of the
gemta]élamr)bsysfem dusgrdeeef of sexnual dattctipr lahd fepfilityj adegharcy of renal function;
respongllei‘c?&(?%;%@ﬁ%uésr%oa Qo l’ & smgi&g%gﬁ %mw p%:t%u??{rly depressive

test Cor‘rpoun s'are a I"at e
disorders) fgnexaptplesingle epispdigenreenrfest mgjor depressive sorders and dysthymlc

disorders, or bipolar disorders, for example, bipolar I disorder, bipolar II disorder and

cyclothymic disorder, mood disorders due to a general medical condition, and substance-induced
mood disorders; anxiety disorders including acute stress disorder, agoraphobia, generalized
anxiety disorder, obsessive-compulsive disorder, panic attack, panic disorder, post-traumatic
stress disorder, separation anxiety disorder, social phobia, specific phobia, substance-induced

anxiety disorder and anxiety due to a general medical condition; acute neurological and
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mn and finally 25 ul of agonist is added.
Fl uorescence is neasured for each well at 1 second
w0 paosogmbs for 5 mnutes and the hei ght of eacPCT/US2007/024690
fluorescence peak is conpared to the height of the
fl uorescence peak i nduced by 70 pM Al a-6, 12 orexin-A

psyehiffre et uch s Beg Rl & o DRReRh i it PP sy At evefing
stroke nischdadc !;t(:okienbdréhrpl i%eﬁﬁ@fspmbbcqn@; traurag, heed pamsa)pe'ri_satal hypoxia,
a5 50 T O RS0 AR e
sclerogis; e tipleisplernsis; osularalamage;detimpathyechgnitivierdasoadeas; ddippathic and
drug- i%dth?@P&ﬂkﬁiébﬁg disbd3€; HOTRAY ?ﬁa%n@fana AR ofdeld a%%d"ﬁec?%ﬁﬂ%fséular

trvit I n anta oni z rat orexin
spastiqiydegluding Hﬁ@p@s emlhf@ssh @ﬁ&wlsw@( P@grgtlveectléqsti@ﬁ mqlMl%dementla

(assocﬁtegr»emmzheﬁﬁ& s&ﬁ&@yes 1scHé}ﬁi%f Bhlra %;damg« Erdb@?@s & stloR8 HIV
ny s.Wthin

about . 50 0 h
dlsean?,r?@gﬂ@soerﬁ digedse Hunyipgton] srﬁhssﬁ%eag&ﬂ sAigse Fée‘}téft% dgr'%%a%ﬁﬁsease
pennaﬂal hsoRid, @fheﬁgéi{eﬂil niddRahetaRti oAk O biubsBnte4tRIRE)) Beliriurk, h@nnestlc

dsone gt S e Bt Lo S bR T A28 optrcis
(paraneudt dl\soﬂgym@éd chtetonnpemdifferemiatedy selsizephragfonnstisrddr,
schlzogffec)ﬁk/n fsotdef SRhRlond ﬂéo(%der Pg%to s?&ﬂoﬁc %150%&? psh?({?d Hl—ﬂﬁlotlc disorder,

sen I'nvent 1 on a SO I ne s’ conpounds
psychcgmrnbmrdﬁr sloe prea génetd nedmabedndaiondndshbytass esducad psyehotyc disorder;

substaﬁz?e é&?élf cﬁEo?d&E aﬁ(bgdc@étﬁ)élb%hélvl&% ‘"(ﬁ@fu‘a[nlgﬁs‘dgétgice 1H&uced delirium,

-2 rec
perswtmﬁwma@, petﬂiféms EEEEHHC @mré@unwh@mnmrderm@Wétyt@%prder

tolerarlRb.ORAIkIVE %eedﬁigcﬁbp%ﬁdéﬂcé Br WRAdRGk] £OmisU6dtaREEHcRIGMg alcohol,
bi oavai | abj] i bolic stapility, tjme- degen ent

amphefagHpes, CAUR! iSeFAhIBP, TEUPGEDE PheliRth igaline aPIeigs. hpRGyclidine,
sedatl\fe§ Q@I@h@tﬁé‘s orﬁhﬂomleggr moﬁlaﬁ@rﬁtdﬁb”o‘ﬁddﬁs?wﬁ:hhﬁ@glahﬁwlds%ﬂ @Rinetic-rigid

syndrogrs St bfe P 2pies G i P P s o halii
parkmmmisme,tmogréssdueﬁsapmeudearqaalsy,emultnpldnymnsatmphgtdoﬁrcobasal
degener@?cfﬂ Egrkm-gg 151%10&}%) Hgmg'ntla con?p?ap %%%ﬁag 1. IaH,c\élfanéa A calill%}{)e chronic

Feat i'ng, prev
fatlguecm'ndnomel, famgucmncrlediug Parkintsha's lfatgue,aﬁulaplcasplemsys fafigue, fatigue

causedrl'g)"a{(I e 1§cﬂheréﬁ?q cﬂ%@/cﬁ%ﬂ‘l gfy(Hn’f dibafef ‘i’ﬁéd?caﬁ?h? ?f’r‘d.hu@&fﬂaranE&ﬁsm

ece ors 1 NC 'ng one o nore o
(such &smeu&l@m@-m f prinsopismgneiBaleptic malignapt Bindeners nguroleptic-induced

acute s@)ﬁ&, Hélﬁ@)l‘éf)@@ﬁﬁ%&d dched dlkgih'i@a %@%%‘tl@-gncﬁ]cg@ Rirdivéljdkinesia and
gual_i easi ng sl eep effjciency

ee
medwa&{?@ﬂe teqea @ogtu@i B’elﬁ‘ﬁf)néél?é T‘P‘HE‘F"e wr}ﬁigﬂ%@m}%nsueand dyskinesias
[includiig GEmbS(sGed &u’es’tttl%ihofr rd@ﬁﬁdﬁhﬁtrérhﬁ? pbdt@tl @erfotindGtention tremor),

| di d t hat bi.ect
choreadpge iR S s fouse Frublifon s Ssereeb bt horedhrapy chorea,
neuroada&theysisisg syah;ﬁematuatl&meag doug-mdse choiee abd hemibiallisal gayoclonus

(1ncluc¥ug% é&l&alf?g‘cl ﬁggglon\g%? ?@Cc'all Png'n ?lnﬁuﬁé) ths (g@ﬁmi@é Efe tﬁg complex tics

asi n
and symmﬂmtlcdch)amne&ml@mdmer@dsiye@pla (ensbudsngsgangralised dystonia such

t I
as 10d12%‘%t§13 rngtgﬁgr %Pl(}’g]ghcgﬂéd g%k’;t%rgg 53 igﬁﬁ)%ati‘é%@gﬁ eaﬁg paromeal dystonia,

and fogah dy#iopin gughras Hl¢pherospasgh Eqmagrdibular dystonia spasmodlc dysphonia,
spasmodic torticollis, axial dystonia, dystonic writer’s cramp and hemiplegic dystonia); attention

deficit/hyperactivity disorder (ADHD); conduct disorder; migraine (including migraine
headache); urinary incontinence; substance tolerance, substance withdrawal (including,

substances such as opiates, nicotine, tobacco products, alcohol, benzodiazepines, cocaine,
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sl eep; increasing the total anount of sleep; reducing
the fragnentation of sleep; altering the timng,
wo e@gerey or duration of REM sl eep bouts; altRCT/DsR0DTIE24690
timng, frequency or duration of slow wave (i.e.
stages 3 or 4) sleep bouts; increasing the anmount and

s 5P A BLPRES 53 A LR AU PR s
disordere panie disarslen aod absessivaegupasise d@@@é@t miopg disgrders (including

depresSBhin2ia BHEN A8 Bers); MG ERARAINSuARNL, HEBriRd REE: Mefftus; neuronal
reduci.ng daytjme drovsiness: treating or reducing

> g . .
damagg includipg ecwgrdamagedednatiys macladegsnsralipnsefithe eyes emgsis; brain
edematVpaih, iblRdinB 2 lahd cB¥onf! RBPstatks) GERAS p4lf, ifitr&@#ble pain, inflammatory

. mai ntenance; idiopathic,insomia;. slee r obl enxy; - .
pain, NjEHEOP, -capal%wéqrtégﬁyﬁtlg’pa}rﬂ Bll}f‘am Jelnﬁyﬁgﬁggwftgp%, repetitive motion
pain, defaepiialdantdripaliy pBoEREMI gain (Mtdculas irfulyy feosyalgia), perioperative

.. narcol epsy, interrupted slee sl eep, apnea ‘ .
pain (gﬁg&rgf f}]f%‘éﬁ’sgynﬁ%oj?f{} eﬁg € C;ragrh JEuro c a1, I’gost-traumatlc pain,
trigeminad seuralgia, onigraine ehd mgrainetheadachar ker s' sl eep

di stur CES i ' k : ' i

assocl S0y TiapeiHE PR RRa b Plestrl i Rhnioh ARG, Aihods for:
enhanging theiquelityf dlespasgmentingdenpinaistenanssl incrsasing REMweleep; increasing
'stage %ﬁf%}ﬁ ﬁgcgg%gﬁlnpggﬁ%graé&%lg? %KFI??% ?ﬁtee?xﬁkgng%t%%g&%nﬁrg?;%‘&cmg cogr‘11t.10n;
increaging) HleMOBhECtaioBCr eatiag onfquirodlingcehepisy; tiepyag o contrglling depression;
treating®ddntrdBingBathalor@nty RRYRicER theltisIobHiepH S fRfidRiembstceRpilepsy;

: ravel(ﬁégoss the.zones and with rotatlng %@Efthgik \
treating of gefroldng padmdng!HgRg neryarat C @Ay FeHe; ceqlyeang Farkinson's
diseasé;afbdtihg Sl:ﬂﬁ)_n'trBHBEMgﬁdlﬁeiB; @\Az_reatﬁﬁg,d:enteéliiﬁg,ta;meligraéing or reducing the

. | promyal.gl.a; syndrones wni.ch a mapnl t est e e e
risk of g RPN i f o pRAr A B e SEP b DR e ministering to
the patidnt @ fthdrapeatisalyi edfeetiverdrhéunt ef pcorapaund ofitist predeantwsntion.

d uri ngr%l Sgl% Let 19091?}5&51?9 A f\ﬂ\gl!_le? %séf%lsilﬂlatmgthﬁﬂo% the prevention,

di m ni she ual'l or ~ sl'eep; i ncreasing earnln%,
treatmentgenmtiool, ragelreration, orireducetien oftriskatféhe discasest diserdersyand conditions

© nedi j ) ; .

e
varied ebawevgr. df i§ apesevasy thebihsiampupiridhe activeynaredient beviheh that a suitable
dosagegﬁﬁlﬁtié 6bt@ine&NYhd ?d'ﬂﬂ?@ ri‘ﬁélaai%ntl(?ﬂ%_sdet MnfifsRER%o PafQitd@nfnals and

i.ncl udi ver eat | an | nervosa, )
human) . predi SHeHreainstdR desseet Botwborprde RRiALEharmaceutical efficacy.
The seﬁ&f&d&ila)_tszig’tgdepﬁﬁisal@dré 'tHéSd¢bi!r¢’d| thespadtRngct, oy $id PuReTaddinistration,

rli.pi en trial, .preas rostate . an .

and org§P Gfelibi, REe oo iR T Thd ot wiflyE3 o PRGN & BasfPCgsmending upon
the natmheoohed sdvietigysifsliseast, thetpatiett’s wedghtf spdcisledists theatirorgnfallowed by a
patienth g&{chrrregty&lpﬂgatﬁgg?n%r cftMért}ﬁ@t&%’ lﬁ%oﬁlggedék?l{led' 'Hftﬁer &t {Vﬂprecognize.

Congestlve ear ail'ure, ‘coronary hear dlsease, =
Generallyd desagel kel of betwske 0.0981 yclbmgbgooihodydveighidaily are administered
to the %t%ﬁf, ?%E,q{um% MIdéﬁ%h_Lﬁggg?fofo\MAih kff: H/graﬁﬁgonism of orexin

's syndrone, I.ci ent subjects, "nornal .
receptersy Thpflosage Fangs pall generally herabeuts0.s yafiodadg. nex gatinng per day which

may bPadhiRiegte siﬂgé@ 6# inuRipie &dieyM Mok %ﬂ%sﬁndmttﬁ@@éshge range will be
o 54 0 B SR g S B BB SERE D 200 me e
patientyelr dagciitl én Vet ppbihbd asbiodiment about 5 mg to 50 mg per patient per day.
Pharmaceutical compositions of the present invention may be provided in a solid dosage
formulation such as comprising about 0.5 mg to 500 mg active ingredient, or comprising about 1
mg to 250 mg active ingredient. The pharmaceutical composition may be provided in a solid
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| eukem a, netabolic syndronme, also known as syndrone
X, insulin resistance syndrone, reproductive hornone
wakwenembiti es, sexual and reproductive dysfunCT/082007/024690
such as inpaired fertility, infertility, hypogonadi sm
in males and hirsutismin femal es, fetal defects
S
dosageaiso?z%ﬁiaggg glﬁé}%ﬁ{] ér%o%gﬂgrlﬁ eS| % nt1 '}gg Slto'orh?é 200 mg or 250
mg ac@'asmgwdmo phgmdladmlstmuonr é@pomaomhgnsdn&)obaj preyideglis the form of
tabletsac%n%%ﬁﬁ%;lotgwé’ofﬁﬂhg}aﬁ{s'mhéé{ ‘3&%@? edi&tC t5 ﬁL"lafP 10, 15, 20, 25, 50,
I ovascu

reat sness, car |sorde

75, 100nk50a%t2»58n30036% 589, 69057 2hi8R0: 100} mﬂmmlleﬁramhef the active

mgredYe%%fdx”tH’é é&hﬁ)torﬁﬁt‘ic%d BSRLRF %Ihesdos e%rt tieft t%%'tﬁ:ﬁie@ The
eruri ca wer back |n adder di sease,

compcglaﬁs ma pga Sé?f&i pn ajr ?%msag bty géfteﬁ €1 @Yy $UeR as once or twice per
day. reducing t he ri sk of secondary outcones of obesi t Y,
such reduci n i sk of left ventricul ar
mypor ¢ T stpasnds SEe bisscnfivsnfion wa e naeii Fombigetion with one or
more aherl drigtinnhe twitmvntt Prevetiohscontrol, Ameliv@ation, or meduadomgf risk of
res Par

dlseas%s T 90 1&10165 fo& ic ;ngiwgmg%%q Lgrleg ﬁR gﬁvre]:gtlon hels }1 881 grugs may have
utlhty,dwlmasl’@ssombnmtlso pﬁélesimmeogethdmmesarf@ oabmuoe effi¢ctive thpinianther drug
alone. °§uh cAGhe¥ dhy s { BeCd] rédh B?H B il aﬂmﬁﬁt commonly used
anci ng ive |oh enhanci n
therefqrn@qné%tqurgnmﬁbpysqqel@@tmllwowth 3 proneeusd themf@ﬁq:et invention. Whena
compduﬁg ﬁ?{h% rede SR 0AYs hs‘gﬁ"éeﬁte Bfahb&ﬁgf Wik ohd 8516 other drugs, a

I ght ats; extending Iif pa schj zgophreni a;
pharmmapaé cpEIpgsition iy i dpspge @ﬁatcoaﬁa@lwh gthee drugy andhthe compound

of the ﬁﬁéﬁérit atveRfidn Bl canein ed P& WEREer | tHP OsiBBinYor! therape Hiag Ialso includes
uch as car ¢ rhyt hm and ot her di sordeﬁ d?u
er drugs are

thefapteﬁén ¥iichiths capguag °£ tPEEFENCIANENOP R Ope LA Gt
administeﬁ)éd drediffetemn o@efrlapﬁllng Scliedalkes.ak 1s/£iS@ckbdtahplated @liat when used in

comblg% loﬁl \?ﬂh_{né‘eccgrﬂﬁ%ga eﬁ g?tgvg?dlngrgﬁérztg{ Fx 8grﬁgcge 5 ]og elﬂ%sent invention
and the other adtivn mgnf:dieﬂte myg be usdd indoweardosssytharewherleasbrisiased soifgly. .
Accor(?iﬁglgl?{ %ﬂ%&g%ﬁ%{‘%nﬁﬁs{t olnE By thte %gefsgﬁﬁﬁ‘yen?g 'ixgiﬁ@grtg%sre Sfhat contain
one orgnerh other a@wﬁe@gwﬁn@rm @édléorpm 2 p@ummidwf thepresest ingention. The

above gblﬁ@fngﬁérfs iné18de EHWTRAtRNS BF A BbApSRIISTHCprBSent BREAESE Yot only with
j or. depressive d| sorders and dysthym'c disorders, or

one oﬂbqr@sﬁl‘éﬁ copmraypgiug alse gyitheg s ngore BI}EBP%VC compewidier

bi pol arikbwise] (ﬁ)ﬂ{péﬁﬁdsadﬂh@?{&kéi{tj W@P’@orﬂﬂn& bélgded 1H@@1ﬁb1nat10n with
medl ca 1 0N,

other bR 2 b RS S TRt SBhugc P@Fbora}l% 2f Esduction of risk
of the disedseom@nditiohe fos twhtdtscatinmondest, thagrsan Im)kenaon are useful. Such
other %ﬁé‘%&%te bé gcﬁm%ﬂ%(ergc{ t%gglkrgl(ﬂ% g‘ﬁ‘lﬁ in Obﬁﬁ(‘? thm&%nB, sgd yher%for

ani C SOf
conteraproranseusly gomqgcntlai;l& pathaa ¢ammpaangt o€ the pd¢ssmtrldmtloso Wlzdn a

compogﬁﬁ’ . &% ihl&ntiBh Qpﬁdp%d c§ﬁi@§1b@ﬁﬁ§odswn§1’g?%€t??ﬁ1&te3ﬁther drugs, a

.anxi ety due to a general I
pharme@ﬁa?ql |cemposae<en eontuing seeji ether dingRiadditian to thegpappurd of the

presenBH&Bntdh i§ @m@ﬁlﬁiate@em&bidﬁl%y hEephieRhedulc *bApBStIYLFIBe present
stro i'schem ¢ stro

raftin
mvent’(?@r"g‘g\‘%el tﬁpgﬂctﬁgtﬁ Sé’ ¢ gtﬁ‘ﬂlh%rl‘e @dfl%retolthé?ﬂ ﬁ‘&weHE%r&g‘FPtédﬁé‘ddmon toa
compofad btk dresbiytifxdngion.

The weight ratio of the compound of the compound of the present invention to the
second active ingredient may be varied and will depend upon the effective dose of each
ingredient. Generally, an effective dose of each will be used. Thus, for example, when a
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cardi ac arrest, hypogl ycem ¢ neuronal damage;
Hunti ngton's Chorea; anyotrophic |ateral sclerosis;
wordoslo@loe7 scl er osi s; ocul ar damage; reti nopat hpCT/US2007/024690

cognitive disorders; idiopathic and drug-induced

Par ki nson' s di sease; mnuscul ar spasns and di sorders
compozﬁ?iﬁ %‘f’ b ﬁgsem il rﬂ}bﬁqytéﬁﬁbﬁg@?ﬁth %6 htu ﬁ{queléﬁtg‘gﬁ% Of the

, convu 7'Si1°ons CogRI efs

compqﬂlgd@ﬁthea)rﬁsagtsl@wmo@do metqthemlagmwvﬁrgegerdhlss@as@from about 1000:1 to
about !151@6@ Fuéh asta[b%HfT?OO Yﬁﬁ%ﬁé'u@f 200. O@Bﬁﬁﬁlaﬁénsst;fr ngﬁlé)olﬂll&/ of the present

di sease Par ki nson' s | Sease, Hunt | ng ton's
inventpnad other aetivedngredients »ill|ggneraliyalpo be yg&@é e ploFsmentigned range, but

in eachy42@ Xdrﬁeffe@ﬁb@&o& QfS4cH acﬂ'%*ir{g?édléh@ Biuld B 8se@r Irﬁé&ﬁtc@ﬂl‘bﬁlatlons
elirium ammes i sQrders or

the CO’E‘B@W‘% of, \}ge Present faventer, heraghiye gents al%'sz} 1mstered separately or

in conjdﬁ@ﬂlcbtdl InGd8itidh 2P hd@iHidralipA bAoR aemehtsmyg&rprimdo concurrent to, or
i C, ar Frndl ffécg nti at fg schi zophreni form

n
subse%egtat glé adnupisfration eI URTAGENH(SIor der . del usi onal
di sor dElie cdmpoahdpsithb pteisent dinventice may b adméhigiengd irotonbination with

other c%'rr?{)g)ﬁﬁgg Whl%ﬁéf: h&b Wh 19 tl‘?‘eoirg b q%@fuﬁ ?or%nﬁﬁﬁﬁ{&asllee:gg]glhﬁﬁland

| ONn -an St anhce-1 nduce
prevengingand ﬁc@tlngeﬂ@pehisomegmrdb&l@ep@au@dme@; ingladivgleaas sedatives,

hypnog&sn gﬂgs 51;1‘!2;% alﬂﬁl%s 'aﬂqylﬁﬁs?rz qgédtg 1staﬁlﬁl§éssl§én9§dlazepmes

armest | SOr é@ otic .
barbltlera%rcaelppmolam& eAPAremige SHTEY a@tfam%s inghging JHE-2A antagonists

and SHESA/NY antag&ﬁ:nsﬂ HEAne aﬁiag&%t@‘ﬂ@:'ludiﬁg)l'ﬁbt%ﬂl}i’ﬁet A% ﬁl@tﬁgomsts
i.ncl udi ng al caohol m nes, canna,P1 cal

hlstarqxpaq I|{ &Vﬁgﬁ@ggmstpﬂﬁg agﬁp)énc? H"?%B‘l“?%éranﬂ)‘ﬁ g;ra,gne atomn agonists and
antagop bey) enetdtoribrgie agéims] athey Gfemri‘amdg@hjs&? o&&nﬁd’gbhﬁ’tsypﬂokﬁ))etlcm agonists

aki,nesi,as. an

t di d
and anfRORER Rrrs T TR brGHF EHE DN RS aR A wezolopyridines, and
the likelj snelas®, aditazglanm duclmlblm,rd{omsmhlammzoﬂmstmtrqpy{aieg amgbarbital,
o URRRERE AP 995 FH B RGRINSRRE, ARl Bl
buSprlpm kitabarhitalnbuialbitale momared:tumalpemdtandrbbdgml chorgjl Hetaine, chloral

hydratE& dgl:a%?ogﬁfé) clof r&[gir%a%lﬁﬁézgﬂﬁnn%%{ id0fe cfo‘?ﬁiegé’t@’clorethate

I’nc ar ki ns at 1 gue, tiple Sclero
clozaping; $q)iaeepaih Cypfaeenaal, desipayune, dexsianali diazeparm, gichlgralphenazone,

divalpfdek C&Ebéﬁyﬂﬂaﬁﬁmgk ,BVD-T3 014, %bh@‘ﬁrsér'ﬁg W¥§t8sblam, eszopiclone,

ethchl%g;lél nsg\ﬁéaiqrgféqumﬁgﬁ?rgggpg%e gﬁ%?éarr]ré;]wg%ne fluoxetine,
fosazep@t] gdberddot, glhitétlhﬁﬁﬂe Aeldzepaly tydFixgzine, ibutamoren, imipramine, indiplon,
lithiurﬁzgﬁra%%pe : :l uced I.f\g:fé kg{?gﬁl? IHEE’ I\gD(I{nld)O907 mecloqualone,
melatomig inmhblmnbutal,duemdbmt unethaquakmey meth@ryloasmiktaflug midazolam,
modatl G cRe O, v SRl ER A USHE DS Brepam,

parald@hyéﬁmaromge,meatob ﬁbperéamhq, perpheriagime: phenelzine, plteopkabital,

bR #bn?e‘%ha‘é)ﬁée d Pinalteth S84 letam
prazepb n heredlpﬂa? W?&E{ hoc teOSI S, %pam, roletamide,
secobaghi S@ ing, S@amc |nEfEFtaé%PaéIh lea agiee, tiagabine, tracazolate,

trany]dypronkand, ltrif@don&ytﬁﬁi&ﬂﬁstr&pqﬁkﬁﬁ Yeédigmide NeiCRIfdsS &chuoperazme

ocl onus and f n&(%nus tics (includin $1 P el
tnmetc{% trlremjélﬁ yl q:zgpam venlataxiné, zaleplon, zolazepam, ZO%IC one; zolpidem,
and salts thereof, and combinations thereof, and the like, or the compound of the present
invention may be administered in conjunction with the use of physical methods such as with light

therapy or electrical stimulation.
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and synptomatic tics), restless |eg syndrone and
dystonia (including generalised dystonia such as
w0 oBogabhi ¢ dystonia, drug-induced dystonia, PCT/US2007/024690

synptomati ¢ dystonia and paroxymal dystonia, and foca

dystoni a such as blepharospasn1 oronandlbular

dystonj a as .¢c d S dIC

axi al nf(r}ayaglpt:)h%r % ITBO 1 rcl)%ﬁ% Q%e?fc (lzllr‘qg may g r}/]%(ll lxﬂ gdmbmatlon
with othes t@npainds aﬁn@r&m bmpwtem the ar/th:ywer @dmmxstelrgd sthpenatedteor 1n the same

phannéé%@t’@l ;COS}@BQH&HS R Mt ard Wl rll%lféﬁ % 1H§111fﬁ%'eﬂ§’11i9r9fn@luﬁﬁlg (i)

; urlnéry |ncont|nence S ance tol erance
PPARy anfeganisiesuohtan ghtaaenes (¢-gctighifprane; éarght@megng%wnmsaghmone

(Mccosglswoﬁéght&oﬁetﬂoﬁghta%&{éa%ghtei&fé%%k BREADGS3; CLX-0921; 5-BTZD),
ocal ne, sedat notlcs

GW-022% éﬁb&@%‘”sm LYpRP2l?, and theyliksy; >(111’()I W&pshﬂlch as mett)ormm and
phenfcﬁﬁﬁke [(8) ing@th @ iéudinymichetios, dach as(’(ﬂﬂ’daCLPUlQOrrﬂﬁﬁyapmn thsulin detemir,

insuli bs‘%g? ExlaﬁuﬁB%gag%sgi}g%{ﬁ]ﬁdél%ggggsppg&n%a%aﬁ%ﬁ tys -Pro insulin,
GLP- lt (ﬂijé mnnlalintnwm)aarglu GLPALZB3nHY5E) sulfmmyrlulrezasa such @ agetdhexamide;

chlorp ARG S EpRE e AR i alpibbin ¥ Gy ice
glipentideg Ighdmdgneacghtcdamm thazamids; pmitmllsttamds (d3 evuesplasainhibitors,
such al Qéa%@(fsg aﬁlﬁ@sﬂ@ &mlhﬁﬂé)sgmgﬂ@f %H{*tol %Hfl&%@t E}E&m{i@ihrb

rau

salbos(a@g; ekB-THy, Mlpbj% 638 p:AL - 73/,Q45trﬂndMO i4pandibadike; (@hehelesterol
lowenﬁg‘gge?ﬁs ﬁ%h Qs 5193‘1@/&@%/5@}%9&5& ihAMRGM|(AbrJaSaih Yiavastatin, fluvastatin,

erioperatjve pain (g eneral sur

lovastajipg e@aa%@tirs amstateh FRMVRStasin; ﬁlmwaéta%@afl Rther pating), (i) bile acid
absorb@ﬁ%‘eql‘iésﬁfb!ﬂﬁts'u% Qﬁéh’élesbﬁrﬁﬁ@ dHMdstipsy Hiﬁll@lﬁnn@ﬂlgl@eﬂeatlves ofa

cross-ied e RERhCoioTUaR Lonboirest: inPe DR Gtk oY BlcaBcripgrnic acid

ora salthl@ermfg\{dl) yronferabﬁ@cpwa&u meptbr 0@gshiste pudhpdsifeofibficacid derivatives

(eem R ER R s PR RRRn SRR a1 BR 67 AP RUOR FBleter) gosorstion

such a$ stanotiestars, bethaitastergl, cstegﬂlgjlycomdes such easquagldnemiquetldmones such as
ezetlmﬁbeet & hg Jnﬂafééé}f' goQl ch%?e@{ lﬂgns%}ﬁg‘é (:&CATf) ?ﬂhb@&s such as

COﬂ ressi on; rea og con
fic

avasimibeolend mmmgld@r (W eutiroidgnts eich as rrobhcalglvi)apeyin F. and (vii)

thyronhﬂl%{lé’sd # QP}%JQ}%& AE6niSte kﬁ&%%eclbﬁﬁﬁ?é BéhAdfibfal) Efp%ﬁﬁr@tg clofibrate,
i.ncl ud Ing neurO?at iC a|n treat Ing

etofibrgignice briakegamshemirgp;and .%hsaglém peid é‘FFlY?élVS% ‘such as Atromid®,

Lopid ® @Rd Teilchi®) Ging $hé01|11&5h1¥d PRARb2861ik109 @s d&sefibédinl W97/36579 by Glaxo;
the risk of. schi zophreni a,

liorati uci n
® PP§ Pisu T BBARLER M Risctich At mupRlig, AL Bihspmeginds disclosed

in US e,dnm OOEt@ﬂl(f) gntumbt:sh@r dgenits,eonth as (1N gromak hbiméle s¢cretagogues, growth
ve anou

hormofif, (et BRERbr SlonfyTRTRBUS, Qo ARpBIE> EMarcliny MK 0§77, SM-
130686, GR4X30T, dr-69042% red/ bri6B 34 5; (2) erteie tyrpsinophasphatase-1B (PTP-1B)

inhibit8fe{3) alabfdid Rtept&diaalis, QctPAs dahddbitfid UBg r@éei)ﬁﬁf?aﬁﬁl onists or
dlsorders and conditions noted herein. The

inverseyaganisés, sy asdireenaba (Banofictymbledabo).ow To?5 1, hlil%SRgl4778 and SR
141716&(@5}&%&&%@ yar- B@@(sdmw\my 65125298 (B@fe@ﬁ %@ramtdlﬁslty

seroto%qggif: gggrgg tsugh as gﬂﬁargrtnllr}éedl qgnffurélrrelpnte p eenfc’eli'lr(r:une anc{ sibutramine; (5)
B3-adrenoreceptor agonists, such as AD9677/TAK677 (Dainippon/Takeda), CL-316,243, SB
418790, BRL-37344, L-796568, BMS-196085, BRL-35135A, CGP12177A, BTA-243,
Trecadrine, Zeneca D7114, SR 59119A; (6) pancreatic lipase inhibitors, such as orlistat
(Xenical®), Triton WR1339, RHC80267, lipstatin, tetrahydrolipstatin, teasaponin,

-21-



10

15

20

25

30

35

dosage formis obtained. The active ingredient may be

adm ni stered to patients (ani mals and human) in need
wW@B008064991 r eat nent i n dosages that w |l provi deCDPS100H024690

pharmaceutical efficacy. The sel ected dosage depends

upon the desired therapeutic effect, on the route of

e RN P e 09 Q0,001 B0 ARG SARPIPRL 11501,
BIBO 3peh [1¥ha5 m7uC8-6n 806 &3l 48?9119;‘(8%@@9%3&(1@ e q@mgpems, such as
GW- 5&@1@9@ GW%@QB@&A %W §87§J8@5{ @(W g { 1?)& ?‘g&%m ‘FR 240662,

con

FR25£‘)ISI4(:](122t9H(9§eG§%43786 Pﬁl’t7ﬁé8%$,th37789r7eBQg}ﬁ02 @0 SR’120562A SR-
12081 @R%H QCFYI 04d€9§ aetarliR ¥ ShcenRAtileHorehe AVOPH Qltec"eﬁtoiL Bntagonists; (10)

ght dai adm ni st er t
melanwaqqng?ntranég §0annlawge GRYGHIL JNIPGARSES Sug (S gRAeA96 (Takeda);
(11) nefdn@ttincentedting RSB Dfec tGIXQMCHQR§ B dHi/anthBEnisteS@QEorexin

receptfETaRApsher s rﬁnﬂﬁg% 394 o st e loienP ytions herein

(13) serruﬂomrp‘eeptdl&smhlbltbrs snoke aeflbeating mparoxetise, dod &g&ahnm ¢Bt)

melanidln BErB U0 Ul B0 STHRE 1Rk ARRodBln SRYenb agonists
such ap &HIB&§3 6e(hirion), MEE- 182, land m@@mmmwuwﬂzwwcmmn) PT-
141 aé(?Pﬁml Mélggg)% '(Pd}tSPﬂeﬁ ag@ﬁists Q'?@’ ﬂ?ﬁ'kégﬁﬁbmﬁ ‘Péﬂégt%k Eg?gg%msts

t Invent rovi

such ag BYAPE 35 BPGﬂB&Z RN (RS éol%é; didh galawp antagomgstag(19HCCK

agoms%sngom:@@IA (e%oleeﬁft@l&hﬁn&)a hlsﬁsoméh'ﬁ'AHQRaB%% A1 1@ 799, IMV-180,
active ingredient’. rnaceutlca

A-7 138%%3?%3 il SRlAdd: G%Wrae@rq%n 53%36}118&@6@8@%%%“5 (23) histamine
receptb103 (M3 )ahodANat6 B4 Histgniad EB@EEth;r-B!QH3ﬁarﬁ@onﬂs&/ﬂgers@@dﬁﬂs&s such as

hioper e 1M A e Rar o RPROPN B psrer ShEhFObtaed

1odophdnptdpﬁ i‘nﬁfpi’ra))ﬁfant 62294 (@landchi, mnd @-[3-0 H-imileff)-4-yl)propanol }-

carbanies; 8 PR o) AaR ol e 3 e W B> 3 Poby

(phosph00iestéase) i8lDitor8Mich am thed Pl dlims, bbntgm@rihn@fzaprhmstasﬂldmeﬁl

mnﬁn%{égféﬁl%§ EQJtmL{&%ex%}’ H{%ng& %:g%lgﬁé%sézﬁ]{osgﬁodﬁé}?erase 3B (PDE3B)
inhibitges; é’g&mﬁ @méqp@@pbnn@ traagpareinhibitors, mh@SQWésZ pat, dgwyramme

talsup@HE An@RoATERIRY: (29MgﬁFehB%ce9ﬁ)Y anfEE@m&Qr(B o}iePtn, %clﬁcﬂﬁg recombmant
présent_inventi be usecii mbi natjon wth

humarpfepi (REGOF HafFiys T4 Roghed ap want pethipat hugpan leptin (Amgen);
(31) lepAR'dedVativasEB2)BRE3 Hombekinresty ﬁirlsﬁlb’tyﬁé 3)fd Sklstéfsuch as [D-Phe6,beta-

| Alall%s?ﬁfeﬁétﬂifgﬁ A P heald) ﬁ%ﬁﬁé? 9@3 Ll spmpounds

discloselden ®epthBcic DO Avagd;i808): 461-7Hhe (3B) (JETH @hhﬂyereumtx@phiaffmtors), such
as GI- S%la‘?cf fs‘?;gl‘iﬂl&gln,ﬁ ‘?1{‘1[4%'1 I‘Ps'aggﬁ ‘é%f%' t6B6), b@‘dﬁfﬁdfﬁ%hﬁbwo 292, and
PD 143 1zglam?féhC9JTLEgbuvatm\@5,e§ugh as @mknm@@ggmus@fo) monoamine
reupta\ﬁ/ﬁﬂﬂiﬂﬁttoksagl!léﬁ Al Mﬁgx%mﬁn@g%g ek ERSuphi | rg%'iﬁ’a{elﬂ -y gn&l Phetivators,

a Cco oun sent |nven

such ag phiftamip é@dn%&lféﬁy(m T:B-tgFydio- ypSeS- @frh@ﬁthalr%g@pthalenyl) 1-
propenyl]benzoic acid (TTNPB), retinoic acid; (37) thyroid hormone § agonists, such as KB-
2611 (KaroBioBMS); (38) FAS (fatty acid synthase) inhibitors, such as Cerulenin and C75; (39)
DGAT1 (diacylglycerol acyltransferase 1) inhibitors; (40) DGAT?2 (diacylglycerol acyltransferase
2) inhibitors; (41) ACC2 (acetyl-CoA carboxylase-2) inhibitors; (42) glucocorticoid antagonists;
(43) acyl-estrogens, such as oleoyl-estrone, disclosed in del Mar-Grasa, M. et al., Obesity
Research, 9:202-9 (2001); (44) dipeptidyl peptidase IV (DP-IV) inhibitors, such as isoleucine
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pharmaceutical conmposition in unit dosage form

contai ni ng such other drugs and the conpound of the
wEe@smoeno9T nventi on i s contenpl ated. However, tPEI/US2007/024690

conbi nation therapy may al so includes therapies in

whi ch the conpound of the present invention and one or

thiazofg(@g%vgjiﬁgé)g%lﬁﬁ& . R fb‘f»?b@é ARG PIK- Qéf f}@%ﬁﬂt L TSL 225, TMC-

al’so’ cont
2A2BiM s F Ry P304t VEIhOIW % BDEnd detd dmaﬁ:@p(ylatﬁt transporter

inhibitb{bg (@ﬁ 'gﬁf&t)%etrrirﬁ@(t)r?é\? ;ﬁ'ﬂ?ﬁlg@é d@ﬁ) n}%ﬂb@ﬁlgart@ggrﬁh 1t&'§- 49)
Metfoml@é@htqenhﬁgﬁl@émnéa(é% Topgnute Oﬁg!lf’}@)A%%@QP mytgsie YY»ePYY 3-36,

pep nd@'w tdé‘rﬁilatl%nﬁﬁﬁfrign%?ﬁs chhtamerme@D BIMERDOAD (Olitvak,
|nc ude t h seﬁk3af coptaln one or more. oth er

D.A. ot lorl i Bt S0 43 hri-#8 GIvOPY: 12 Slspearerdsr Y4 PP \séaptor agonists
such NFWERB6,iN0 Bcetyl Eew(tgsnz &) NEDD#36] DASPIVI@hd d@clsxmmmwmzs-

on3 25y RS Sl B Y D P RaHER o Kas s pice op)
and othdriet agomists/sch aspZRNIA ; (34) Icm/lb@q,gemmonlhnﬁﬁomfspctm etoricoxib,
celecoQ{be\S/‘aelH%co&{Bv Sg‘lﬁ%&%r brgcg a(LIIl;' %/Igghﬁ)?gb tlérge&él? O A éSIZ, ABT963,
CS502 ailde(ﬁWéﬁ6381cand plrmacauticalty m:emable saltsrtbeteat; {55 Nefrapeptide Y1

(NPY@fan{aESmgﬂs%ﬁé}?fsSB 332’6“}' {15905 félﬁb ég?icgﬁg 9?‘@15691’906 GI-

esen |nven ion’are use r drugs

2648794; @@nPpicid antagpnissy sushmas nelemedeng (Ravex®houstho IOSIe
naloxone %]&%h@f@?) 1 ICH)HSEUpGrl Wr&xﬂterﬁ%&ﬁ?&ﬂo@éﬂaﬁ‘e Wﬁg R inhibitor

i nventicon. When  a conp

such a%BVtThr%%r Bé(@ rﬁ73ﬁn€§§}1 @mtmr% (3B emphethieral 660 r@gmhlgtawme (61)
benzph¥tdrhing; r(ezpéhw@h@m@hhﬁé (6%)UdSbenBorRRAGAPE 6fbrd>G gés) clominorex; (66)

nt h, ot h dit
e SN RN T T
ethylaxﬂpbmxdmagm) fetnbetrzmam; () detiscea; (@Qmopm@ns{mfﬂﬁdmeex (75)
flumin rexﬁgﬁé fur?lﬁ'gp eél@{f éﬁ:eltaﬁgﬁg,wzilgggmﬁ &angiag,oﬂg)olﬁ{/(?pgmag&operane 79)
mefengrexp@0hutetanfegrempne i&mme:thamphatzmmne ;T82) merpsputoephedmuney{83)

pnc bR HPRRAH o FAABBS L L0 BLFSE TSR e

(88) zapésgande.-upon the effective dose of each ingredient.
Ge n er %'aﬁoth@ﬁerﬁﬁéﬁﬁ%htvﬁlegﬁﬁgct@ongﬁﬁﬁ‘d i’Ma&r be BRpHS88 in combination

for exanple, when aco n present
with ap Wéﬁ?ﬁ%ﬁaﬁﬂs"r@@%ﬂﬁ‘é@ age Rt INSHIGHEROTERIBTRIIInG FRAPGKE dphibitors

(1ncludit?(l eftid@y atbi tEioyaNes sl Rbotdaey AnRSeRdyclity)s es!'éldcﬁﬂe t@otohR reuptake

i SRSty e ASBSE LN AR 0T, 200HE 09010 Soncamine
oxidasCORIMASY seroonif and nocadpenatide fe‘uptahe nﬂﬁlﬁﬁﬁﬂ(SNRll‘s);‘ I@b]ttmﬁtropm
releam{/i‘\#1 ?qg?orr(‘ﬁﬁl:?gét o%lstg1 %cr ed%' enéceﬁw or an g r aI | 11% q recegtor

o enentl one T 16 ac case
antagonisfseatypival amti sdeprelssantss hera@dlav@lnwgﬁéﬂlf 1@agorEsto 0f ahthgonists,

e R
agents dnghides agyitfipgyline, clomipramine, doxepin, imipramine and trimipramine; amoxapine,
desipramine, maprotiline, nortriptyline and protriptyline; fluoxetine, fluvoxamine, paroxetine and
sertraline; isocarboxazid, phenelzine, tranylcypromine and selegiline; moclobemide: venlafaxine;
aprepitant; bupropion, lithium, nefazodone, trazodone and viloxazine; alprazolam,
chlordiazepoxide, clonazepam, chlorazepate, diazepam, halazepam, lorazepam, oxazepam and
prazepam; buspirone, flesinoxan, gepirone and ipsapirone, and pharmaceutically acceptable salts

thereof.
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in conjunction. In addition, the adm nistration of one
el ement may be prior to, concurrent to, or subsequent
W eoosle999adm ni stration of other agent(s). The PORPS20NT624690
of the present invention nay be adm nistered in
conbi nation wth other conpounds whi ch are known in

br everi g mapetBElitent, He FRARGIBLRL FED £ Ripldvka Hombinarion
with antn-s’ﬂzhebaetis%pnts;rbﬁtamﬁcmgase 1ginb1t@e,<mtnmesqcr¢t§qgnniubxt@§, growth
hormoﬁ@ ?écﬁét%édgﬁé L Hbe Tl ogﬁwﬁ ﬁonﬁdﬁte' ENK’%@ A égﬁags%’mhlbltors

I azepl nes, turat
NSAHB 5 irichisijng bupreden; ViR Bigoiramdoidsngbodies; CRy b rﬁcgpt@r antagonists or

CB-1 1eBGibtAh G s4Ebn At 3MORR sRLIS aiitfkyeydind Ahd ffampin; N-methyl-D-

ant agoni st s,” hi stam ne ant agoni sts i n¢l udi ng h| ‘st.am ne
aspartatg ﬁpeg)@(g anfgenists sweh B mempatRG cholgesistase inhibitors such as

galantarfiing zwuaugmme n@éhepéﬂm Qﬁd tabﬁﬂéa lgkdvlfthq{oﬁnoﬁ@ie@ieﬂfgb @ues such as
o g%tns?s RWIPA agonists;

a0 Rl pRLAE A Cabront e g s RS
PDE I'Mguinbxors; @ABAanmygrsn lagmmsts,pymamhdgycotmcmgwsts T type

cal ci nnel triazo ripdi ne nd ..
Che’ | 1 IBaROR B @Rk B8R0 e ShBiect dolpBn@ el b eBivgd i combination
with salapvesz hypmmca anxiolypicy; lantipsychotiz samitint-dbty agemts,aytlopyrrolones,

1m1da%F)g§?<ﬂﬁé g#az%l%m%lé%s ﬁx@%ﬁ%&ﬁﬁ@eﬁ?ﬁéﬂ%ﬁ?&ﬂﬁsts and antagonists,

melatopetgad agents) benzaginzapines) banbituratps Silde? astagerists.aindthe like, such as:
adinazb[ahP aAbbdEitA) aﬂ@rr.lm?chl r&3oldhy dinﬂ&?ptylﬁﬁ' %g?zﬁgﬁﬁ%%pme

cl o pram ne onazepam cl operi done orazepat

bentazgpasn.chenzactamiae.dyatiaakem. buprepierh RHEPriops: usehgrhifal, butalbital, capuride,
carbocl§l, @lﬁ]@fﬂl Baamd. aéh%r@ dratéilcﬁ&ﬁ&afeposéide M1&hairﬂhﬁlea@@chpam

di val r oex, am.ne, doxepin, END-28
cloperidgng..y: é@lp?‘ﬁ c 8@%&%@?&@1@%2%@@% C%Prﬁ@meoawlﬂmol diazepam,
dlchlotaﬂﬂﬁh%he,, dlﬁeﬂF@b@%pHdnhyﬂrhmﬁE?@@wpuf ksthizolap,asthchlorvynol,
T

etomidgie YRR oni et D e RS ind BN SR fosppepam,

glutethimider batazepami hytirgtyzme, imiptaming, lithinag Imam:pam lormetazepam,

mapro iﬁﬁ%*%&e%?q%ﬁ%he e ?9 Esélepﬂn%b? i ln%é?)? ggaggeﬁ?ne midaflur,

l)

one onin
midazotemhaefaeddone msmbamytpr yilrazepam; u@ﬁmmllnmd@zpmamaraldehyde

paroxerf‘iﬂg q{ehwbhrbltﬁﬁg%wgﬁph@zﬁlg en@fzﬁfébﬁﬁgi"l%ﬁarblt%} prazepam,

razepmr}] oxazepam parald

promeﬁlamﬁmrp I, EOVHRI PG iapaAepaB eler lantnae, Toletammidss a%cph@rbltal

sertral B SNBIZIdIR, teRIAS &mbﬁ@dzmepfra@a@@ﬁta trEfy Rk 1AZihE @razodone,
opof.ol rotrl aze ramel teon,

trlazolgr‘gC rfFlC(? tam §"gti Ej&}nleaﬁnmeggqneq, émln}péamme uldazepam,

venlaf@dﬂer, czalkplnﬁ onﬁépﬁﬂ &olplemmﬂMts theicof, Iadd?:bmbmatlons thereof, and the

like, » OF Hh]e g@@fz‘glﬁb Hoa% ég}lzn et: %(}rpl&l& %ﬁﬁ!l a‘y é)Orn?l}r{]i%é }thil tRE 2 orf' physical
methods sutch amwﬁhahghnﬂaﬁrapy oreledrcalstimulationpr am ne, ul dazepam

von! o SRR SR o SR 9855 i
with lgvpgepa (piithtdrevidenposalertive extracerpbead dagarboxylase inhibitor such as
carbidopa or benserazide), anticholinergics such as biperiden (optionally as its hydrochloride or
lactate salt) and trihexyphenidyl (benzhexol) hydrochloride, COMT inhibitors such as
entacapone, MOA-B inhibitors, antioxidants, A2a adenosine receptor antagonists, cholinergic
agonists, NMDA receptor antagonists, serotonin receptor antagonists and dopamine receptor
agonists such as alentemol, bromocriptine, fenoldopam, lisuride, naxagolide, pergolide and
pramipexole. It will be appreciated that the dopamine agonist may be in the form of a
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i nvention may be administered in conjunction with the

use of physical nethods such as with |light therapy or
webk@snedogrnl stimul ation.ln another enbodi ment, PETES2007/024690

subj ect conpound may be enpl oyed in conbination with

ot her conpounds which are known in the art, either

phanngé%mlgélﬁfta%ﬁ)%big ?aéfﬁr %&%&X%lg{ Jal@nt%&% ﬁ%@&%ﬁ%&%&n&ﬂ& mesylate,

fenoldgpma mies vlatesnaxagolist hYém(ChDOHHE’AR@pagola@oncMase sListridesand
pramqgelxb{ & 95‘1%1310(‘13’ 195ed | 9hod- %pf(aﬁﬁcd arglitazone,

engl 1 tazone; |sag I tazone 555); pioglitazone;
rosi gl intaazﬁﬁéemb¢<b@|entt thesubiect qemnouRrd MaRbg gEwinyed in combination

with a%&gﬂme ﬁleﬁtm be%&gp%rorh&r&)@g@‘ﬂ erﬁféﬁ' d%rﬁ%%?ne

(i) |guan| des, such tfor
chlorpplixenss ﬁmapve%)dla}zﬁgaana. fenQidonagy lﬂusphewwét lﬁ@er g?eﬂeva@opa,
levoddph Sith bdn?er&ﬁ@e I8dapawitl caﬂbﬂﬁ)p%a i 1iBuel@d, @ dpinel esdridazine,

L NSuU n zinc su nsi on

molinda1 S Soxgaioh FPashs e PSS B AR PR, Popeele
risperidomes Bldllpmidbgﬁtrﬂ)enaand thdxyphdnidyd Ghrokidazine, (thl))thlxene or trifluoperazine.
ZIULILIO n lsaéro ef érgg ucﬁpgﬁt? aecs%{)%hte&%{ggggd rq%? gg Pd%&‘u{j Eombination
with agbmpewd fircie thegphenbﬁlzazde thgrbxapénm dletercg:lychmdlbmzepme
butyrogiléq%glé ?@%ﬂglbﬁ@hﬂ;ﬂﬁ%@ﬂeeandqﬂﬁiolhﬂé a%s@{%tgl?eur(ﬁégtlé: aﬁent. Suitable

SucC as acar
exampgl,@mf @herm@gzln@&ﬁpglpdq ghlerpromheging, mesom@gmeb@gmdazme acetophenazme

ﬂupheH ghxg)héhagne%ﬁh ?{?ﬁﬁcﬁkfa'imeagla'tzgle &xanihibs SxhfRR4nthenes include

, (e) chol.esterol
chlorprqsméﬁmer@débl@ﬂwr@uw Bampigo %@@&ﬂ@quwée%@me An example of a

butyroimﬁohe tsqmso;{eﬁﬁ@lr vaséaiple of 4 @qba@iywutﬁplp%hmasg Iﬁfﬂoﬂnde An

examp ovast pdoe lpli)ﬁ 8 épfﬁ%glf)ﬁ)té\%a ng)lt}gf:llr \Irlxglirg)ﬁ:ptl? pgengﬁ \él%a% f})d(apme sulpiride and
risperiddrs0 rIb@[lBBSﬁqmﬁSdtéchthhSthe sicwioleptic ageitewhet weed Mecombination with
A S N W —
chlorptdmeazineldeydraqchloridej mo&ondyzln@besghm thmmdmmerhydrcablo@dg; a
acetopﬁéﬁa&mte henert . ﬂu%hér*a&m@ fh?gfofcﬁlroﬁﬁg gluggﬁe!n\c{ﬂhg EndtiltE rﬁu‘ﬂl:lerﬁ.zine

Sts such
decanqaigo ifiusmervine heRwehlsride.ahiofhareitdeeblonde haloperidol decanoate,

loxapiREERbRAIAl $olindbNe hy dASUHMAR! PeRfhefidifee §ﬁl@f}5¥bthlxene clozapine,
absorption such as_ stanol esters, beta-si titstero

halopegidal, gimeAide.25d TifperidaneRrecomMaRIy IS¢bin 2H-SIRAPTdi nones
such am skt éﬂmb&hm@ﬁldt}feh*,ﬁbﬂebﬂ@m asd g Yk em loyed in combination
CoA: chol est er }/I transf i nh | tors .
with aga%qfe%%aggv5§10ﬁ1a5 amingigy. Agvh ralem%t | besepReipine;
chlorph¢mémtise, rarcxbbnmd:x, c(dfd)r)ex wlmrﬁmofexl,:_cloﬁeldm(wIclyklexednne
dexfenglél}( mlpe,rﬁ%xtréam%e gmlp Adqé‘r@%%” loh ﬁ%p%g tth%§1d1 e }\I e[}h\é?mphetamme

bra nZarpra
fenbuteizatej fenfuremifes Msmfmprcmmde@ ﬁmﬂml‘gx dhininoresd ot her

ﬁuﬁxrﬁfn%fh#l‘ﬂan@ﬁ 'lé(/g.\tn'ftﬁtﬁﬁfne Qgplﬁée %ﬁfr%@ tHabindoL- Aok,

ARa "~ agon| sfs as

metamdepsanpise @ hammem%wg)sggﬂoe)%ne (@PtWRBe@g@ﬁqf%?ﬂ@,
phenmeRzifE) /bﬁeﬁéﬁlmﬁél ﬁglﬁm pEiAnAS, 'lcﬁ@i hi\PZBlitran®A6, delBtive

oo PRl s WO T

chlorphé&fi¢rating epfersx, dértMnline, dexfenfluramine, fenfluramine, picilorex and
sibutramine; and pharmaceutically acceptble salts thereof

In another embodiment, the subject compound may be employed in combination

with an opiate agonist, a lipoxygenase inhibitor, such as an inhibitor of 5-lipoxygenase, a
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hor none secr et agogue receptor agoni sts/antagoni sts,

such as NN703, hexarelin, M-0677, SM 130686,
WER08A699301, L-692,429, and L-163, 255; (2) proPE&I/nS2007/024690

tyrosi ne phosphatase- IB (PTP-1B) inhibitors; (3)

cannabi noi d receptor |igands, such as cannabi noid CBi

evlook TRTRENBEIARN & Ronb bR AL b ngHE L B suh o
an intealeukiBR ibAibitd6 An \ND4Ddf antpnishahabtopitorSif\itdit 9x{dSoir amynhibitor of the
AY -~ 65= . .. i - ' ' .

synthe S e Gl I iopichf P R, ok BE P LB Eppresing
antiinfisnemateryragent, faredampleuvittaartenspound)sugiBasateiaminanheptasprin, codiene,
fentan%%ﬁﬂbﬁ;f& irﬂbﬁ%ﬂ?&%irﬁp&@?oﬂc-rﬁﬁgélﬁné %tﬂ&k&p %ﬂéﬂ_ﬁgﬁg lroxicam, a
_CL-3716, 243, SB 418790, BRL-37344, 1-796568, )
steroidgpanalgpsigasyferntmyl ynhmdac, tendap, epd the Igkea Simdarly, the subject compound

may bd ABRAMrEE withkAFPreBHer I potitiab? kudiPAs caf@inePaHD Satab6nist,

I hi bi h [ X
simet}qf;q%? S urb?qu;rg(%rgggg%q@%géyﬁ?osqi(?eggidz{:qﬁges etr;{lghaas(prl?e%l)’llephrine,
phenylfpﬁiﬂaﬁdri]l}iﬂlﬁrw, E%%H@Heﬂﬁné,%&?l?@ﬁ%?l&eﬁéﬁﬁﬁbﬂhﬂﬁ@,&iabhefzﬁﬁﬂé,

osphat e: neur opept i de ant.agoni sts, such .as :

wylom RS op Sy e R e RaPrlss Satpr B agTiseRl §ikIGRodeine
hydrocGe6 4&Z8upheq S)arbetapeopeptdr dextbnethérpban iasiiwetic woth aasdating or

6 . 594884A, GW587081X, GW 5481 18X,

; 40662, FR252384, 122991, G -264879A,

CGP7 1 6B8#c0onppusdsy@aite preent #0/ENGon BRY be ademistergRby omd.gparenteral

(e.g., i QIall,q{t'r%p}.ﬁfdne&lg?ntﬂ%rfsi‘)'ﬁg,?gg/)? mﬁg’&k[eﬁ'ﬁl e HING Mtusion,

recCept ant ajoni sts;. ani n-concentrat i ng
subcutpgson Haectiopeerdpplanty RICHbRIatian sigv mast svagingb eal, sublingual, or
topicallrodid PRdrhihi@aan and méyl be MRMARKH, S1RAE 61“&)?@(1151‘391 HaBR Wsage unit
]'% .receptor, (MCH2R). a?onl st /,(géﬁ agoni s,tgé' 12}2;%?? exi.n di
formulatians fogtainipg sepyisnUenal neRrigx aepuliegly agcepiphle saigess, adjuvants
and velliceslappRPriate fPedaeh roude bf ddd@ihisaftor dhdition id3he treatment of warm-
nin,re

iSRS T ¢ O A,
compoagdsvfshe inveniddn as effedteviedbause lih huhdss) ot her Mc4r

I ti . ... i .

(Ghi r of g Pracspi 58 %Q%lﬁ%é@%%%%%?ﬁf@?%%@ oF Pl g s of i

inventio@mnayoopyeridntlylbeipressnigd BT doskge (uh farmi and; mayllg) prepafedby any of the

R T e L

ingredigat iafg #Fsegiatigrowitls the; cagriey whighicoastihies pae oy mone acegesry ingredients.
e Sk S o fhnfR Sthdmg(Sly bringing

3o - % - . A an £ ;A .
the actgRETEGERIRIOASI A AIRY; ‘ﬂg’ HOAvHE GeTEE e g{lf?,ﬁwf%d solif chrir or both,
and thé, $ft rRges3ery| sapipigalic protind lintouktdesired formiBibn hirsthe phaenaceutical
compeE S B e bbizb AR SRR =5 SpaRr btk Sen 38 Bibaite the
desired\effebt pport tha pkjcess draondition of diseases. ops vsed iherbap tlenorno fedmposition”
s inedBRAS il SRR <bp S s AR ingrediryin s gecified
amounis, Ay Welb Ry amt producd whithyngswisedizesdly ot indmettly, fiomscombination of the
specifit® irfgrididnts in4fé spdcfied amounts.

Pharmaceutical compositions intended for oral use may be prepared according to

non-s¢

any method known to the art for the manufacture of pharmaceutical compositions and such
compositions may contain one or more agents selected from the group consisting of sweetening
agents, flavoring agents, coloring agents and preserving agents in order to provide

pharmaceutically elegant and palatable preparations. Tablets contain the active ingredient in
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(phosphodi esterase) inhibitors, such as theophylline,
pentoxi fylline, zaprinast, sildenafil, anrinone,
worzdosioerese, cil ostam de, rolipram and cil om | BGT/US{087924690
phosphodi est erase- 3B (PDE3B) inhibitors; (28) NE
(norepi nephrine) transport inhibitors, such as GN
m ne S fe Sine
admix(jfe SR poPaeHs PP LisaY AP ablsgRep A HECK 2 ittt the

manufagoerdfitatdets. TherarxdippnismiyRieGoOByantidé, flmndﬂhwnﬁo suvh)as calcium

carboq%{ekg F(Igcﬁﬁlﬁg%b\'i}g Vlgés%gy g@gf lug{;\;%ggﬁgtg IIe s'»solﬁln!.&{?‘ggcgsgbate (gi&ﬁulatmg and

disintegrating @gersy, fargzmnmﬂes cgmcsltmds of Blgithie acidichindingkggnts, for example

| |
starch %ﬂ?ﬁx 02 l:\%c‘?ir,%im ‘\i {gt)?1 for e>éampl ggnﬁéusné stg%rate steadnc acid or
talc. Tdiedablets arnyibg ‘Pé?ﬁte acdhey mapbe pepie wmtsqhnm)es tq dedgy

dlsmte%ﬁm(aﬁh |abs’1lﬁ-p‘tldﬂﬁﬁ IRt gé@ﬁbﬂn&sﬁﬁﬂ tt@&tsand tﬁé%%y ovidk alustained action

overa hB?r%HS’o;( RSP 'Sqr@éa T uspym a%@iv Peshan s hayd galatin capsules

whereinRthé &&1vk;in %bnt@ﬁﬁﬁ’xdﬁﬁith/&i ineasolié dﬂlﬁbrﬂfoﬂmﬁm@ calcmm
carbon%E geln NI pllgt%e %r?l)%oﬂ%%g] a? %?1{5 ﬁ%@{ﬂ, Fz?;ﬁbfg'b Wlertg?r{,]&li )actl\f mgredlent

is mlxed with aatérvoatno bd meslivoh, fasexamytlapéanutail,diquid paraffin, or olive oil.

AqueouF] %‘]{ Eénﬁusr{s ’ogtam t%e %g \[eaiHthﬁe(ﬂs ?ri %jin% lf%%;th %Q@ QX S. sﬁlt&ﬁ? for the

ropenyr] T EAG R 1'N0IC
manufaetiig; of (aaﬁ'e)ous yspensiortso (OTyrssienaigos gy b¢ f@unﬂatatbmlsp@ﬁiing the

active }n'%éf@érﬁ B9 gll\{@ol%((li?’ 8@1&9 %a@é‘r%msugfs clg%ysz}i?; lglf‘é% d. Dispersible

tors sSucC enin an
powdepgiansegranyilgscsaitable ferynrenazaionet 48 aqugous AkspBRSiQN by the addition of water

idPeHe el YE &R RE With' wattih éwtta di
provi QA@?‘% Rcczr%?%iég{t IgdCoAu%g r ll)%l af/d’iii;egﬁ%@r ttih@BdeRt, s §p%n ing agent

i bi tor
and ongjog B&%P{eﬁ%fi‘tﬁfean?’a@‘ew%ltt@a EEPOSHCYS 0’2‘5? PE?@%‘H@IDQQWS may be
in the ﬂﬁmczifeacsydrﬂ@ﬁﬁécwwe a S@J &&ﬁéﬁ eoud8lisp¥Bsiot Be@conpoudtls of the

presengglaﬂltb(g]srga)[ %/}S((R%Da r i P ‘teﬁﬁq B t{z-ls ?@nzgf%gﬁpo‘fi ggs {(j)r PecPatl iag&/linjstration.

For toplsailtxsej,azlresaﬁishomnnd:ntsj ijelles, valutioes qrysnspehsidns]etc., containing the

B TN T —

may algq he fotmulaterbior ddmmnisersy birdatatiansierospoinds dfithopresent invention
may algsé1 68 a@thih§RSEd B%Qrﬁﬁf?ﬁehﬁil (ﬂig')ﬁ{ l%éﬁ?ﬁéds 3&h iR rsphat e

transporter 1nhibitors ormn
( G ucopvae mefhods Srdremoing thasomneunds ¢ftbisiimvertipy yre iHpwrated in

the fol[o@@)l B@lﬂgtﬁég%nﬁxarﬁms 3S§ﬁ1ngQﬁ£’tEhﬂ§ ar@fnﬁi&ic@&ﬁmg to procedures
vat i ves f r agnmen siuch as Bl M 43073D

knownspﬁq%gqq_sll @qattq;lah@relg) Ahe og\png ahly r@waqgn§ aregbspd herein: Me:
methy#£¢: %)thﬁzltBBéI«&e»(t-bag@)An afﬁll)h I}Jﬁeﬁﬂm@tbed@yl Y&c: (ébPr{E)THF
l?yl rJe DMSO:

(B0 DEASE Mg i Pama S Rty

dimeth@lsulakid¢ A5DGEN- (faWetl(}&ﬂjnnbpmpy)]péﬁtethi;éca\’ldocﬁiﬁﬁ&’d)HOBT
hydro@ggﬂo ot ra‘%sc‘ B%%Z%Bg%lfg%)p%{%érg'ﬁe ;F(I)E )tneﬁgg:rgﬁél Yot

S Su
dlchlomimtlmnteoDQEs dl@hloa@ﬂmo;rB%ququ:@m abbuumm,vﬁz%réuﬂxmbcetlc acid;

b
DMF: P*P}lgggl%ﬁh ‘Bf‘%‘g‘%@"ﬁ%%%?@aﬁ@%mﬂ{‘ ettlﬁéra@@élz th¥nyl chloride; CDI:

carbonyhdiimpisiazele; appy termpapiugs HPLL S high Rqﬁf@r@@moe liggish chromatography.
The coPoLARER thel Bre¥ént invention can be prepared in a variety of fashions.

In some cases the final product may be further modified, for example, by
manipulation of substituents. These manipulations may include, but are not limited to, reduction,

oxidation, alkylation, acylation, and hydrolysis reactions which are commonly known to those
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(NPYl) antagoni sts such as BI BP3226, J-1 15814, BIBO
3304, LY-357897, CP-671906, d - 264879A; (56) Opioid
wa@nicagemwst s such as nal mef ene (Revex (r)), PCT/US2007/024690
3- net hoxynal t rexone, nal oxone, naltrexone; (57) 11 b
HSD- I ( 11- beta hydr oxy steroi d dehydrogenase type 1)

skilled 1@3&1@5& OL A g{s E?V%rg?rdf&sc o?u??h% f?%g@lg 288 Schemes may be

Vanedt;@iﬁap ﬁ@tpalm m@etlo(na)g)to aynid ppw@mp@rqaptp@ prod®ys. The following examples
are pr&sh&é?les‘&ztﬁiﬁl’fe 1n(/§1ﬂ)on%%lﬁ%eefﬁore(tﬁﬁ} uﬁéé)?gfbwr%se EE8hples are

| orterm ne; %3 exedri ne;
lllustraiéfﬁtonlya%&wém&ﬁm be ¢anstrued %Héﬁ’élflﬁébﬁ igvendion iy ayy way.
Net hyl anphet ami ne; (71) fenbutrazate; (72) fenisorex;
(73) fenproporex; (74) fg&ggﬁ—;ﬁ (75) flum norex; (76)
furfuryl met hyl arrphet amn evanf etam ne; (78)
| evophacet operane; (79) nefenorex; (80)

nmet anf epr anone; (81) mst ha he\tl-am ne; (821')_\
norpseudoepi@drnne ™M) plentorex; (84

\ /

phendi netra (85)*bhennetr¥ﬂ|ne (B6) (picilorex;
(87) phyt%%har —and—88——zonritsappdex TRy anot her
enbodi nent , bjemnxgammamma may be oyed in
conblnatlon mnth an anwvaved®Zfr@ssant or an |-an§|ety
agent, including norep|nephr|ge reupt ake inhi bitors
(including tertiary b C|ICS and ndary
am ne tricyfli s), se %Ctl oton|n<1eupfake

), nonoani ne 'oxi dase_ phi jtors

bxi dase

i nhi bi t og g (SSKR

(MAD S), revel e TANi biTors of noiBam
(RI'MAs), serotsfii n andspos @il ®v | ne r euptak
i nhi bitors (SNR|es), CQIv\tdv@qQO‘@pl n rel easing factor
(CRF) antagonists, a-adrenoreceptor antagolfst®;
“neurokinin- 1 receptor antagonists, atypl'i_\
anti - depr esQantls, benzodi pi nes, 5-HIpl réonl
antagoni% ! S [ [ [
corticot Sbin eastng—factor (€RF) Hant ag .
Speci fic agentsA nel ug 0, qq’rbtéd,ptyl i ne, clow pram ne,
doxepin, impra 'ne a ﬁ pram ne; anoxdpi ne,

desi pr ani ne, =prot|I|ne nortrlptyllne an@r A3
protrlptzllne; fluoxetine, fluvoxam ne, paroxetine and

2-(2Hd & 3-tridzph2-yDbenvoiy deidk G-l phenel zi ne, tranyl cypr om' ne
and se | ne; obem de i ne; it
and schShl b5t ARBORERIL 5 5 PLESRRD P8 Wk wit

(1.5 g,\oi1l Toxael g2, 3 atiBkode gl08ng (2¢ 1 Iﬁﬁm)azmy(n liﬁmgf(b B03#RE130ul and 310
chl orazepate, diazepam hal azepam |orazepam oxazepam

mg (2.4 ampﬁlhg@rpﬁaN;N uugrstlw&nr@lohﬁa@mls?osbannneg ebiermixgure s heated at 120
o | |
C for AR 2 rg R AIBEEEERALAP V355881, S1L b proc, nd

anot ner e

ﬁlteredlthyom Gxtipd. Ojiecresidue wadpuriidddby gradientahitionAnz3iO©h (MeOH in DCM
bet a- secretase. I nhi bitors; ganma-secretase

with 0185 AOH fagivg F@Memvmsg%?éﬂégl@%éré@m} dobveraeahecid, A-1.
Data & A HQRIEBOS MEYDIYD-1S S 856 s "HR'e £ &; 21), 7.81-7.52 (m, 4H)

ppm. The undesired 2-(1H-1,2,3-triazol-2-yl)benzoic acid eluted second.

-2
sts or

2-(2H-1.2.3-triazol-2-yl)-5-methylbenzoic acid (A-2)

A solution of 2-iodo-5-methylbenzoic acid (4.0 g, 15.3 mmol) in DMF (10 mL)
was treated with 1,2,3-triazole (2.1 g, 30.5 mmol), CsCOs (9.95 g, 30.5 mmol), Cul (0.145 g,
0.76 mmol) and trans-N,N’-dimethylcyclohexane-1,2-diamine (0.43 g, 3.05 mmol). The mixture

-28-



NSAI D s including ibuprofen; vitamn E; anti-anyloid
anti bodi es; CB-1 receptor antagonists or CB-|I receptor
WO pwene®Ingoni sts; anti biotics such as doxycycPCHESANT024690

rifanmpin; N-nethyl-Daspartate (NVDA) receptor

ant agoni sts, such as memanti ne; cholinesterase
was héél?é?i' A 158 Bé f&%@%&%m%%%&%ﬁ%ch&' YRS 18 %15 cooled to room

none secre ogu

temperatirh, ch@tqdmﬁ]amtee,mndwmghg}mﬁb EtQAs. yT}mague(msd)hase was ac1d1ﬁed with
IN H(gaa% %Qﬁéé%%]d gqth kG AR! mrH@ ox‘é%né']&ﬁ:g %& akied ov%}/% 969 'ﬂh%fe%l and

I nyerse agoni st s; or ne

concenfragest i ﬂ}ecreae'emwg& Eunﬁqd byresadiet ebﬁi@a@mrﬁéﬁz (MgQH 13 Jj?tf;héd’(lth 0.1%
AcOHY ‘&Fﬁ%‘ﬂi& fﬁﬁé{r deiR(ayed, 3 ﬁla%@I]@Jy[)ai hiethy Yléehfblc acid A-2, followed by

edat i ves, notlc yti anti chot cs,

the un ?ﬂqegﬁ%al@wn 5&1@3 %ﬁ TORIOIREY 9i iagiidn Qata for A-2:
‘HNW(SQDMHQMDMMHJ)@SIQ 98 BOK , VHRBDA (] 228, 3,72 A BH), 2.41 (s, 3H)

agoni sts and ant agoni st s, el at oner gi c agents,
PPM. penzodi azepi nes, barbiturates, 5HT-2 antagonists, and

the like, such as: adinazolam allobarbital, alonimd,
arbital, anoxapine,
zol am bupr opi on,

buspri Arselution oA bdrdsho-aHodthenasibiacid!(10.8 gps.6 gwnol) in DMF was

1§

treated R tﬁ% ggajos{}gko‘i)" PF 30ELA0S4, (Yd"écﬁ) giamﬁ% 1P, H,0 and 583 mg

epoxX prani né

(3.06 mmeperuld Jrhé migtugs wz%lp@teél at 6D §¢ demhheurs Mtbzsamngelmder N,. The

reactlcﬁlyxpisae%%%% rtd8i%htBd @'iﬂl%tercﬁ%ﬁ QLRI with ?Nmml“he mixture was
henazone val prge di phenhydra

partltlw‘é’blor ]%t pgm:s ORLAIG, ng Wegs ‘Eﬂ?i‘la%ﬁ nnfeéln%%hﬁme dried
over Mgsml ﬁ[télré& ﬁﬁd‘ﬂ:orfcleh&zﬁé’(ﬁ a&mres‘ldué\waswlﬁed bl kot dhﬁﬂnatography

e T T T

trlazolliﬁipll)bﬁnlzbllcrael,d KE&‘:le]aJﬁir ona; 'HNMR! G00 MHzapvMsbaddp 5t1al4, (br s , 1H),

fl
8'12(ne¥)[ggtg' ohe‘,§8¥1| 50 arra e nflrﬁ{gg %lymfh%lgar(%rllr%{éﬂorrlréo,'z'(lH'l’z’}

triazolek phlegpaoic apureditedbgedrd. par oxeti ne, pent obarbital,
per| api ne, perphenazi ne, phenel zi ne, phenobarbital,
prazepam pronet hazine, Erg&w protriptyline,
quazepam reclazepam ro B8 secobarbital,
sertraline, suproclone, tenmazepam thioridazine,
tracagzol at e, .t ranyb@emi.onai ne, trazodong, triazol am
trepi E ?'éét Qj‘ZmOQthQ:’Pfo os, triftuoperazine,
trineto trim Tmé_r'dazepam venl af axi ne,
zal epl on, zoN@zepaE}?a”Z%Prﬁl dem and $alts thereof, and
conbi nati ons thereof, and thedi /t\lgg/\s\ubj ect
conmpound may be adm ni stered i @ | uﬂctl on with the
use of physical nethods such as d,i ghtgither apy or
el eplld emiacst i mul at | on I n anot her emBodi ment, the

subj-ect conpound |l o orrbl atlon Wi th
| eV ogRgeanELK; or Y31, Pk al B3

“tab
decteboidy| ase i nhi biN6T BHas P
then HCI B-2 N~ Cl

2-(dibutoxymethyl)-4-fluoro-1-nitrobenzene (B-1)
A solution of 5-fluoro-2-nitrobenzaldehyde (75 g, 443 mmol), para-

toluenesulfonic acid monohydrate (8.4 g, 44.3 mmol), and »-butanol (122 mL, 1.33 mol) was
refluxed in toluene (630 mL) using a Dean-Stark apparatus for 15 h. The reaction was cooled,
concentrated and partitioned between water (1 L) and EtOAc (1 L). The organic layer was

-29.



10

15

20

25

30

car bi dopa or benserazide), anticholinergics such as

bi periden (optionally as its hydrochloride or |actate
wa2008p6%od tri hexypheni dyl (benzhexol) hydr ochPGF/Usm07/024690

COMI i nhibitors such as entacapone, MOA-B i nhibitors,

anti oxi dants, A2a adenosi ne receptor ant agoni st s,

washe& I{Wh' \Dﬁérg('l ?hﬁé glnIf)NM?éi 5\? Q{H &)glgé}‘hlsd}e% T e crude reaction

otonin r pam ne rec
was plag”wdubytoglmﬁlrama@g@mhb ?EiDAcbnchmxes plt% treethylasmmle db@ffathto yield B-

1 as ail éif. l‘ﬁdé&’ﬁyr FIRXagaR g(ﬁe?]f&ﬁw @Dé&lﬁ-‘) &9y g&@'ﬁ#& of, §Hz' E)H) 7.54 (dd, J

W e appreci ate
=90, 39 Hand FDof -1 14 d Pinteis, BRI b 80 mab e 561-1.57 s 4 H), 143
1.35 (rﬁWPiP' (£94-8l9¢ tine BR) P T RNV (MOeE) nby GJ‘P?QVS RUhdS00.3 required (see
tme ate, fenofl dopam rresyl ate, naxagolid
loss o WE‘F’BchI oride and pergolide mesylate. Li surl de and
pram pexol are commonly used in a non-salt form In

2-chlo& ngtﬂg&w@ the subject conpound may be

erpt oy e tion wth acetophenazi ne,
aI ent eTwh solbtorz bEBA! (26 brgo%ﬁmmpib imEtOAYd (3660 inderunder nitrogen
| oL R0y Qt
atmos;% Iere t%épg,ﬁ\]vé% addgt% g% g; af?%g 'Fl&g&% %)a[cplgn 8%%) gl?ggcﬂQHder
hydrogee\aou«zq@hem (1 atbedbe mzlutatewas girredd@eh, \ﬂllietedabmbgld oglhg and
conceﬂtfa?éc‘lr 'Tﬁ@ H:e d‘ﬁé @\% ?@chssmg 'iﬂ @ﬂ? '(9% 1Yo O °C. To this solution

|
was adgph It pe 444 pasta e mhelpend tlmhesge%@pé g1 43l mmol) in THF (60

mL) diogms%b?ﬁweh&?on Wi éﬁ%ﬁé& R TNE and ﬁhﬁhbhﬂ% 'nﬂ:@nanol (46 | mL, 323
i ot hi. xene or_ trif uopera2|ne anot her enb

mmol,; 7} selyipricyasadieh dha rrsjonwag ﬁtarfzsifé@ nfog é%vw&?ﬁ & dickly
warmed tb BmBiehOfEpperdurt I Afitrt IFemPReR AL FiodZ iehferdtlit ke Rdabefitwas

acidigl hHBA Bt 1 oG QB P o P RACUPREap i at room

temperaau¢ €rddicue aﬂgmﬁcent&md dibdcdy ERtenvpsidse whs pleemacdi it tobgene and

metval50 U €01 RVEARS AUFARY S90S AR 2R tuns 165

requirdd i THeyefewazkawas Eevol eeid ie neat pirpsperanks ochitdoridet (h3hed.) and
reﬂuxédr@bg fo@ I1 Hollf. G[thg' é%%ﬁgn @JAQ c&m&ﬁm the @%ceesﬁblgéﬁ‘? WAL ?en%ved in

azeplne 1S ozap
vaccudy thhg pmgln EeasHen mixtyeg \@@5&(}1$%b{ed inFtQAe %Ognb} angl quenched slowly at 0

°C witH WRREYOPHLY ! ﬂe&%ﬁécﬁ'is 'f)ﬁaéeswe{%' | RELEL with EtOARTD Ix@OQfmIé‘)nand the
i ndol one js nolin her neuroleptlc ag

one.
combingsdgrgamc plass pyas éﬂei 9Y%.Mg%%4 HKkronrabatead dSh%cru ¢ re\m:tpqn was
purified®yIpRIGLCERbRG oL FBhy (Et@Armﬁémbmidﬂfanap@rﬁfﬁ)rdﬂBemasL@&df white

soid. bl TPl %&ﬁh@@@ﬁ\dﬁ FPPSE DA AR B 500, 5 0%z, 1),

7.77-78924np 1 H), 50 @dpy eves i2rieHbyld )qepd ; ARM B8 m/agsieH) da83rzfound; 183.0
syl ate, thioridazine hydrochl ori de, acetophenazine

mal eate, fiuphenazi ne hydrochl oride, flurphenazine

enat hat e, fiuphenazi ne d8CHEMAEE, trifl uoperazi ne

hydr ochl ori de, thiothixene hydrochl oride, hal operido

de noate | ox&pi ne succi nate and nol i ndone

hy ochl or IKdS eEphen 2i ne, chl orprothi xene, Me
c Nz, N POCl5, PCls N
S—ci

requlrelgie

S—SH
OH EtOH o] cq DPCM

4-methyl-1.3-benzoxazole-2-thiol (C-1)
A solution of 2-amino-m-cresol (4.0 g, 32.5 mmol) and potassium ethylxanthate
(10.4 g, 65.0 mmol) in 30 mL of EtOH was refluxed for 3 h. The solvent was removed by rotary
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hal operi dol, pinozide and risperidone are conmonly

used in a non-salt form hi another enbodi nent, the
wa@aieet9Tonpound may be enpl oyed in conbi nat i PCT/WE1007/024690

an anoretic agent such as am norex, anphechloral,

anphet anmi ne, benzphetani ne, chl orphenterm ne,

evapor% 181{? %Hez%sﬁﬁe vx%L 8{5?(519%51 1n%§§]mxﬂ8£tgl§ 50%]9 oF @a ﬁ{e {&' Qr?d acetlc acid was

added @b ahw rtlmphbtmﬂﬁ dibp selakthine firntied ayas N0]é¢dﬁ€3d lafrﬁbltretlmrnledrled under
vacumﬁaqgg%@ezé‘tleas ahvetilfe! sfid Mg fof @nf rt{] 187 A! e M+H) =
["'udor ex I'unmi norex, furfuryl met rrp et'am ne,
166.0 foupdin¥esGreniecd. | evophacet oper ane, rra2| ndol , nef enorex,
met anf epr anone, net hanphet am ne, nor pseudoephedri ne,
pent or ex, [ zi.ne, phennetrazine, phenterm ne,
2-chlorgsd-mathyl ].3 be; 49k Lgebi | orex and si butrani ne;

sel ectTye sﬁ@éﬁﬁi@ﬂbﬂCﬂqm ggakéa Ilnﬁibll)kihtP@CK @SRh))L 48.4 mmol) was

added ?ﬁh%&g@hﬁ% ?‘Br Pimw Aﬁteﬁé mng ov%rmght the solvents

were relaxfeltyl mtaammoraheﬂfthel reaidun evas patitionedbetevach CH,Cl, and 5%
aqueoLﬁqIQa Cg [Lhe %laﬁ'olt%h e&g g%]po@a e&J Elllef(?rlg%lﬁc Qs B\Bge}%fi wﬁlawgt%rn airled over
NazSngndb@nemmateyle @hie mesiebiasauirifind Wy siluca geh:qbr(anaéoggplm st
(EtOAg/hIekﬁf%ytgza?&;\i@e £ E«%\R/erte sotidC st @bt Nt RIS:H =9f8 mm m/z

nase, acycl ooxygenase 1n I'tor, such as
(M+H):yd6§6>tygu§héé8aozeqmdbu tor, an interleukin inhibi tor
such as an interl eukin- éCH‘E‘M@U or, an NVDA
ant agoni st, an i nhi bi tor of nitric oxide or an
i nhibit@r 9 synt h gL, nitegic oxid

t
non- st er 0| gent
PP

cyt oki ne- Q$Si ng ant iggpf | anmat or
exanple with a conmpound such as acetam nophen asprl n,
codi ene, fentanyl, ibuprofen, indonethacin, ketorolac,
2.5-di Hih nzn phenaceti n, piroxi cam a steroi dal
anal g n
anal Tsi&ﬁs%ﬁ Gk tho J%%ﬁe?&?’fobeﬁ&%kgg& 0% 8 5 36nol) in POCI;

(12.6 rabid 39i @ﬁ@})éﬂﬂs\ﬁdﬂw BChs éﬁS A & &29. 6\!1@1301) andpthosh29 arlorHellehAfter
st1mn§‘§ dgaf {iRi sBFvenl@ Qvelr'@re%mvég 8P rsthry VhpBREAML ﬂi’é@es@ﬁ@%ﬂbﬂﬁﬁmned

nmagnesi um hydr oxi d e st ant ‘such
betwe%%tﬁweagﬂrsawgte wwsplﬂ 6@@5@ Th¢ e ers aéeé%waw&aip fheerganic was
washe @ ¥Xheridé Odriddeve ENB STRPAHJ dbﬁcerﬂ@tﬂﬁl&zﬂielré@due was dissolved in a

minim IS 6 o BEYATRRe5e o A A STRY amopptsglids were fltered off.
The filorattevaseonbantiaed ad progvidecdlaaziaphieite, sotidr Datasfoe Dt RridC/MS: rt = 2.38
c; and a sedating or

min, nﬁ?ﬁM&e tl@% %ﬁ{fd’hll%éiﬂzf%&‘g%éed The conpounds of the

pr esent |nvent| on may be adm ni stered by oral,

parenteral (e.g., intramy |ntraperitoneal,

i ntravenous, 1CV, int raC| st er naIE i njection or

i nfusi on, subcutaneous injection, or inplant), by

i nhal ati on spray, nasal, vaginal, rectal, sublingual,

or
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topi cal routes of adm nistration and may be
formul ated, al one or together, in suitable dosage unit
w0 o008106®PT ons cont ai ni ng conventi onal non-t oxi BCT/US2007/024690
pharmaceutically acceptable carriers, adjuvants and
vehi cl es appropriate for each route of adm nistration
hi addition to the treatnent of, warm bl ooded ani mal s
as mce, rats, horses, catjtle, sheep, dogs, cats,
f ﬁ/ ete\/NHan:on%‘@des wee |nvent1|'89'(9aFE,9A
eflf e

or use Ighg{bﬁ%@ The @hﬁa&eat'gakc BH

corrp05| t| ons for th str | oh of th é%ﬂ,p
of this invention nay convenl e~resen ed I'n
dosage unit form and may be j‘:nY of the

nmet hods Owel | own in the art of pha e rret hods
i ncl ude M, Hof Bbe,OnGEAQ t he amﬁ{]g
i Nt.Q A3SocCi W{og Wi the carri er
o@ nore accedeory DOMyr edi e the
pR Elétl cal conpositions Qre pre ared by Enlformy
and intrmtely %lnglngt Be lve ﬁ"gre ent |ntoo
as C|a|nvv|t a l arfrier or afl

. MI er or)b«u o‘/‘% +|f ne @apo
the produ S|red formu
phar mace I ositi ¥ the act Obj ect corrpound
is includedsn an unt sufficient—to produddsthe

desired effect upon the process or condition of
eases, As used herein, the term"conposition"” is
t o enconpass a product conprising the
speci f AadlutingoE£Boenthglenedidinme(p@Oigf 1 Zdmarobuint2$) nds Et,O was

treatecf’@é#)wg t\)\fi‘fﬁyl -2 omttg%;rﬁﬁﬁ ?me%?rwlii]?%ke%x{eeaﬁh Ivyas gflowed to stir 24 h.

The reaciignentisdhenscoted:th §°€ pad 22 6aul. &HBumme]) tﬂﬁhylmmmnmded followed
by 19.6 ﬁmoggv RS b%%?%&%f%t@ MEe re&%ﬁﬁ% Qﬁ?QE@M&QIy warm to

accordaing .t art
room tgmperRaEe With strringnyeraghtuThe seactiempasdilytedhwith kg0 Agcwashed with an

aquem&‘solf!]% §1't1’ié 218 sdTBdort Mtnalith gaRE NENO 2a8dhen $Ah& CTRGorganic
om,t @'}%P ??SI ting of svveit enin gsent
phase wpsd o riﬂ@ iltersd opdl Fgpespisie toamawgu% ka2 paje yellow oil.
Data fa@dgent $.0/MPceD. 20 @i/ ax e+ aDeRn e Eolinde 363.Y rejuitgd (Bee loss of Boc
and pal at abl e prepar ations. Tablets contain the active

gOUP) 1gr edi ent i nadni xture with non-toxic pharmaceutically
accept abl e exci pients which are suitable for the

e S« v1d8ES) exci pi ents may be for
as cal ci um car bonat e,

sodi urd @alnubgm af 9. 0 g4 &0 baenol LEilgh 3A) pHoE e wabsaturaed writh
HCI(gR hfésﬂp{éﬁ %@tall&ge@ﬁdstlg by nTﬁ@g(ﬂ‘&én@W@Ig ‘?Eﬁﬁvedflﬁirrotary
Cor tarc or aﬁl%dm c . acid; bindi agent
evaporpfon, éb@a'i%‘ldﬁe BeadieslvesindM s washgd wath Bz ha@%@fi ath M@OH and
extract@d ﬂﬁ&iétlmésl{gmﬁ?ami-l@lﬁﬁ@ﬂ‘STh'éﬁ:(ﬁhﬁ?écﬁéxfgamS Rasek eveaecwgbhed with
or talc e ta uncoa or,
brine, s Giptis, SRRONRS e et ELEOaET b vide ao e ieth eTbuR ol i
materifiDS£rdigsobd i 2@@@]41&550’1931[& ©3his vads atidicﬁbﬁ miust HOAE.eByter stirring
for 2 hpi? YI d(‘fO&l m?rlljoﬁ oafl I{I]ae(g)Ac%ﬂI-? was added and the resultant mixture was stirred 48 h
at room temperature. Some of the solvent was removed by rotary evaporation, and the residue

meth

was dumped into a separatory funnel containing a saturated NaHCOj solution and 2:1
CHCI3/EtOH. The layers were separated, and the aqueous was extracted twice more with 2:1

CHCI/EtOH. The combined organic layers were washed with a minimum amount of brine,
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over a |longer period. Conpositions for oral use may

al so be presented as hard gelatin capsul es wherein the
W@ewswe9dngredi ent is mxed with an inert soliBCT/US2007/024690

di l uent, for exanple, calciumcarbonate, cal cium

phosphate or kaolin, or as soft gelatin capsules

concelfIFEE LbNEs A, | RLEFLALonb SN 6 oL 8% bRwm oil. Data
an orl nedrum nut orl, “1quid

for E-pdvGAMS:imt = drl 2omnvez/zn(M + H\hﬂé&t faudp24:2 mguirednt ai n
the active materials in adm xture wth excipients
sui tabI e for the manuf acture of agueous suspensi ons.

| Brerdbypi - Indrdiaz srlddigaebgxpatedishiendi ng t he

acti Ve'rb B%l%ﬁbﬁ Bf 23. @ Q9§ Hhﬁ&%ﬁs@ ih 208l cnzwt&ds added 26.7 mL
enuj si.ons nmay

al so Di spersible
(192 myypgl) gp%{hxlﬁeglesaafiﬁad 9e( lflérme?]e ﬂhfedtrb%l cg?arhwa&qu@g Stirring
overniSHEA @66th @éinﬁ&‘athféetlﬁdéhchbﬁ? wa® tilued WitthEIQ}GlQ énd Menpedtintoe

separag el NeshaiF iy S EIe N QIR At e a0t oo

concetﬂl‘m‘fd]’ﬁﬂm.t’esldad waopifidibystifcagkl] ¢Hiemptogehi (ErOMrrhenaises) to

i3 By LDGHUS SRt SUSEALS DL R ARYSSHE: 002

3494ran1uend (socnlmnybcsgrobp) adninistered in the form of
suppositories for rectal adm nistration. For topical

use, creans, O0intments, Jellles solutlons or
1 benzvﬂ:éﬁmtrbntvh(:SR)ai-methV}—{L& RZEDA 4

butyl (B5RS&Mdthy1\VAR 2 AnER Y- @ieaﬁ,lg%@g .5) The conpounds of

the present 1nvention may al'so be fornulated for
admi ni Sheenagtigmens of Er hesserarpied prpartinely ogf 10fan x 50 cm

Chlralpﬂ@AB’HoldrﬂrY Byisoeratisedatiah $ethBDoAEIOM afid 80%CtheR¥ned écﬁdmammg 0.1%

der met. hods . known | t he
dlethyfd@m §& a?ﬁgw IE d%ﬁ? ? /wteoﬁawﬁd%at ¥ 6 pld 5&9 the sfparated in
one ruifu@dérlthess tcondigions. Mrahygichbdrabislsngaspetfereal @ngl0 B8 ampk 25 cm

s SR DL SRS o 5B 503 QB EEES umin
flow rdtelof d)mIdgnmb@ rlheifasti coasticne to skt (ed)ebelievidk to Inethh yR)-enatiomer, is

| I, ) o
the de%fed 1?(}11'5'6}{' &nd tha(?%l' {et{:rﬁfo%:ﬁ&ﬂé %{# 1 lf‘fyrgﬂ%s%/ l}tr \gﬁ!‘a ﬁﬁﬂ%@é gumEg}“> 98% ee.
The segpnrd mpgqmqq t@@hﬁ@(@-ﬁhtbghe\@dp@:@ the (S)-enatiomer, is the undesired isomer
and haPil a'\%féhﬁér?ﬁﬁa@ BY 4 80 yih et NR wa@'é@gorréhé '%Inli%fs 9hlonxd, de

N- ( 3- Di met hyl am nopr opyl) | car bodi i m de;
HOBT hydr oxybenzotri azol e hydrate Boc tert-butyl oxy
carbonyl; Et3N triethyl gtHERMEPCM di chl or onet hane;
DCE: dichl oroet hane; BSA: bovi ne serum al bum n; TFA
trifluoracetic acid; DVMF:. N, N-di net hyl f or mam de; MIBE:
met hyl tert-butyl ether; SO 2: thionyl chloride; CD
carbonyl diim dazole; rt: roomtenperature; HPLC. high
performance |iquid chromatography. The conpounds of
the present invention can be prepared in a variety of
fashions. In sone cases the final product may be
further nodified, for exanple, by
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mani pul ati on of substituents. These mani pul ati ons nmay

i nclude, but are not limted to, reduction, oxidation,
wa@bdogloeodpn, acyl ati on, and hydrol ysi s reacti oPST/uk10011024690

are comonly known to thoseskilled in the art. In sone

cases the order of carrying out the foregoing reaction

schenmes may be rledtofaC|I|tatethe reaction or o

avoi d & orp,icp(r)og@%s Te follow ng oN

exa w%*ﬂé@ )\Mﬁ ti m gio

ARG erstood. These exampbes \are fil lustr e

ﬁd shoul Mot be const d as |i | fiiget he A-1
enti o4 n any way. SCHE F-1

2-(2H1.2.3-tri azol yI)benzmc acid (A1l A 0

of 2-iodobenzoic a;~l\(3 0 g, 12.09 mol ) in 5@&75‘%’5 HMM

i 1.7 mol) 1,2,3-triaz
14 n’@d(()ﬂ)zﬁﬂz mol ) Culoan 10 ny

N N%Mh cl oheki%- | m@

ure \/\1?3 heated at 120 OC for 1
reactor MNe reaction was cooled to_rt,
Et@Ac, _and filtered through Celit

7The residue was

'e'z}a'(‘l\/b(]ﬁln DCM wi t h
a@aVy tihg desired

2-(BB1,2,3-triaz , A-l. Data for

AT : 5 gyr s, IH),
8. 1Z7HASPMPH) , 7. 81-7. 52 (m 4H) ppm The undesired
2-(IH1,2,3-triazol -2-yl)benzoic acid eluted second.

benzyl%Sk?gl_rﬁetﬁVlsl &'Elia%;% A=y IR fyfpenzoi ¢ acid (A-2) A

SOT Ut T O Of —2=1 acid (4.0 g, 15.3
mol ) Asolbipn 9105 ﬁrig)(43vﬁsmnolé &r4ih 30L EtQAg wassatuesites with

HCl(gf, Thelfl Bk Wil 5;%;5'5@%21 a l@@% 219 PhiflutesS 0T FMRIoh wdsWeain saturated

with H[%ﬁ@%sthN ms wawvasd W&U@M@Qé@\éﬂn 30migutesibgtorg the yglagjles were
removed BYrdiil leyapolatfonth ﬁd%ﬁ&éf\@ﬁo beatRhyakochRPide Salf Of F-1 Qs HicBlorless

gum. ba@?fp{rtﬁrp@?\dgrée—a]d ¢ ml%grf@( r eaﬁirg%vﬁﬁanﬁééﬁgdewm

Et QAc. The aqueous phase was acidified with IN HC and
. d |e 0)V/
9,

R)=2smeth 3-triaz 3 ISt
pur i f i Bala b(ylugmadﬂ b?n(i) gé4213 rrmmolionf 1".5:: @ydrNElﬂbhdmsaﬂlCd‘ﬂRM t§8 g (46.6
mmon%é o 08 20 8TAL 3 BF0 P A BB, and 18,6 . (169 mmol) V-
methylmsirphaling ing0Q mé. erQME |wa§dldd@c131232 gdﬁisﬁ mngelyEDC and the reaction was
stirred %v@n%‘ﬂt atzpogmt tEﬂnE@t‘a{ur@ Yhe re§ct[8?1t\péé| ﬂ%ﬁﬂ?di’l'e& b@t‘é\}egn ER?A@ and 10%
aqueoys IgiSQq wagpsd wil y@lq,aggn{rﬁtpd gqmeougN,g@C@g wgq% bﬂaﬁq dr1ed over
MgSO5 alaﬂ @BEceRtriiéd b¥ rdta-dvhp &Kﬁ’d\n ZFWeﬂé@sl &cidl€ bl 63&1@1@&5 were
extrac gé)tl}l Ic\)xa h%ygawasﬂxe organLlcogx Tac vzvacl)sI v(\:/as?lccll 1t§1]b rine, dne% concentrated and

combined with the organic residue from above. The total amount of residue was purified by

column chromatography on silica gel (EtOAc/hexanes) to provide F-2 as a colorless oil. Data for
F-2: LC/MS: rt = 2.25 min; m/z (M + H) = 420.3 found; 420.5 required.

(7R)-7-methyl-1-[2-(2 H-1.2.3-triazol-2-yl)benzoyl]-1.4-diazepane (F-3)

A round bottom flask containing a solution of 12.2 g (29.0 mmol) F-2 in 250 mL
EtOAc was evacuated under reduced pressure and purged three times with an atmosphere of N,.
To the flask was then added 20.4 g of 20% Pd(OH); on carbon. The flask was again evacuated
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treated with (2.1 1 g, 30.6 mmol) 1,2, 3-triazole,

14.09 g (61.2 mmol) K3PO4H20 and 583 ng (3.06 mmmol)
w@08/0d49¢7 m xt ure was heated at 60 OC for 3 hoReBHUSZIDTI024690

stirring under N2. The reaction was cooled to rt,

diluted with water and acidified with IN HCO . The

e BB 5B LR D R b R ot 4 g s
with Hov dihe ipBtion whs $tireadathdanah atowsghere aff BroveTight; then diliereddhkrough a
pd o4 YT AIED (A TR T O R HRANESd o provie
F-3 asg-whitsreelid- Data-fon F43; %C/M& w700.8b &1 .Pbanr ee twe cenfornegs under

i - & 6) d 13.4 (br s |,
these @Eﬁ@“’%@i’z’@@ +Wé'gg%%86(%k§ 49 %617 33 (m 1 H

ppm The undesired 5-brono-2-(I -1, 2, 3-

6-fluot-2-273H)-2methy D829 . 1823 Gri#loUD 8 M beRAMTIdL.4-BiAENR- ByBydinazoline
2- (dibut oxynmet hvD-4-fTuoro- I-nitrobénzene (B- 1 A
(E-4) 5ol ution of 5-fluoro-2-nitrobenzal dehyde (75 g, 443

mol ) , Teaat @bsensshlH-8m §0 &G DMPowsdyddedt @0 m3L. 6 195 mmol)

ity 1 P e 1 ) 838 e 5% e e B PR ban e 75°C s
h, the wppperairasf fherbaftbwis dethmsedtacOPCandwte reatiop dvas stirred overnight at
st RO ARG R AR BE JERARL Gl el

1 ollowing

washed with saiatedt pgneops Nall§O3gpaisy boipe andidnestaves idgSO4-
cone S M B O B ey
(hexanep/E&DAG) t&rﬁf@l‘éd%gf“f?’éra)y lgwyspld.d [ita for FsA:A/C/MS: 1t DABE & 1.95min
(see tvgcpésonﬁﬁr%eirs &ﬁ%ﬂ;ﬁgé‘r@%dfﬂdg@i %1\3)4- IQ)OJ ﬁ522 I(fﬂ)ﬂ]d; 4713%%567quired; HRMS

(APCII”’(WTHB ‘,@761%%’ f("s“gdcg?*iil?-,w@ pAvsed> (m 4 H), 1.63-1.57

(m 4H, 1.43- 1.35 (m 4 H), 0.94-0.91 (m 6 H) ppm
LRVS (MtH) mz = 169.8 fSEE&%% .3 required (see loss

of acetal). 2-chloro-6-f I'hazoline (B-3) To a

sol ution,of B-1 (26.1 g,. 87 mmol) in EtQAc (350

under nirg\r\oge'n\ t "ospbt q at 25 0C was added Pd-\¢ (L0
W % 25 Mtﬂ@ti on was pl aced under® "N
h gen at her.e atm) . The reagtion St
El%ou ecg(-izte )LLN

1 filtered t 32 d cent rayed.
restdue wa§r edi 50 n) amd oo

rred

to

0 C. To this solut 'll':ﬁ?? .@_%g i et hyl ani ne o &1
m., 323 mmol ) and "%@g (8.6 g, 29.1 Mol in
THF (60 nlL) dropw se. e reaction s stirred 10 N//\\\
m nut es and ammonipd i N(46.1 3 O N
Pd(OH),, H, O N-N >—Cl Yy N
/N e N
HN N o A\
EtOAc U D-1 “Me
/Me -
TEA, DMF G-3 Me

G2 Me

benzyl (5R)-5-methyl-4-[S-methyl-2-(2H-1.2.3-triazol-2-yl)benzoyl]-1.4-diazepane-1-
carboxylate (G-1)

To a solution of 22.3 g (78 mmol) of the hydrochloride salt of F-1, 15.9 g (78
mmol) A-2, 12.8 g (94 mmol) 1-hydroxy-7-azabenzotriazole, and 43.1 mL (392 mmol) N-
methylmorpholine in 300 mL of DMF was added 22.5 g (118 mmol) EDC and the reaction was
stirred overnight at room temperature. The reaction was partitioned between EtOAc and

saturated aqueous NaHCO3, washed with water, brine, dried over MgSO,, and concentrated by
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mrol , 7M sol ution) was added. The reaction was stirred
at 0 OC for 10 mnutes and quickly warned to anbi ent
W egopesrdure. After 15 m nutes at room tenper aPCr/ES20011624690
reaction was acidified with 4M HO in di oxane (120 ni)
to pH 2. The reaction was stirred at roomtenperature

nd. gancent r-a &S esi du
roary §4pey i TGRS EITTEGELT By b Rfrcforna Ot Yt B
(EtOAyéiekmws):tamovithal 09 cddordess IgRIS Dt fof IG-H) LE/MS4t § 2. 22 min; m/z
1 The yel | ow cake was di ssol ved
(M-FI'lthri“Egej‘:%\2 gﬁxd g Ag?géu f‘ngychl oride (130 nL) and refl uxed
(120 0Q) for 1 hour. The reaction was cool ed and the

(7R)-7S4EBFE1-$LMARA-2Wa Fr. | S AOVREH1I Dy YRASHA]- ﬁnﬁazeba&&ée(c; 2)

reaction mxture was dissolved 1 n ETUAC m.) nd
quenchddowdkgtipmytlask containing dsqlution ofGi9- %;68 3|'H¥§n°1) G-1 in 300 mL

EtOA@ﬂidleZU@SmpM@@‘H Wﬁssevﬁdﬁit&?ﬁrﬁﬁlr vidubedFreRare(ahdpusded thied times with an

stmosgli €0 ot IATBak WEReE U T4408 2Ol éeﬁ@}ﬁﬁ?r? ForBom. pJpe fack was

again @atuded wides raduegl mpdsyire(dnd Phededithiet diree®lithamembsphere of N,, and

then th?%egtgt%d S tg %C‘T%: reaacéorbyai gtlrrq%%n%e b a l er%oﬁéz_ é!r_lugwg%days, then

filteredHhrough)a paZl of Celite,/idnsirrg with-IEIO}Xc ﬁglo(vdad byMeOHI Fhe Ailtatbimas

COHCC@M%\& zgéﬁza \%k%é_%e nzoxaz c?ﬁ f@gnﬂﬁﬂ\;’[%& : d’%&l lr P‘gmln (See

two copfirersomder thzsqmndtﬁwm)‘im&@édl H)=300.9 fowzg; SOQMq)nradwd
pot assi um et hyl xant hate (10.4 g, 65.0 mol) in 30 nL
of EtC]—| vvas refl uxedhflor 3 h. .The soI vent vvals rermved

13beﬁlﬂﬁﬁ@qé(@lﬁ|y 50 nmL of vvater and acet| c aC|d vvas added

Lo Torteht B P mBeh S i Ao VB RS dg o 8 L 210 mmol)

rithypingié i -2 £330, mshél) - obd the riliufe 626 hélidd in ahG&lNﬁ(tjh 4tt75°C for 2
0 r .
h. Ang: cofife 5 BopLlefph 4o Rcigny e Shped Wi BOSE WishEa win

saturated gqueeys DiaHEO3Cwatet, brimegnd drigd ﬁmll\)lgfp(m PMOV(mg songentration by

o ot b S Lo o g BB BB 0
to provige @ gundbe guimpwasotisied irey apoiuet ¢fdr$0 mlrﬁoawnd@@mndshexanes
overmg‘?(r Filtd i RRGHoRBLINE S s ?'{Vﬁlkt] e YA, PRy QPB‘SL(N%/?W= 2 M%min; m/z (M

ers were separate o, Srdani ¢ was
+ H) gt dr foundsi4ad- 269@‘#“%12@&5 (%B@ e i) 4p £d 63 Irfpand; 451 1644

requirddesi due was purified by silica gel chromatography

( Et QAc/ hexanes) to prow a white solid. Data
for G2: LM rt = 2. Zgéﬁgh&gllsz
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(MtH) 168.0 found; 168.0 required. SCHEME D
2,5-dichloro-1|, 3-benzoxazole (D-1) To a suspension of
w@G2@Bloen9e? - mer capt obezoxazol e (5.0 g, 26.9 nmoPQT/U82007/024690
POCI 3 (12.6 nlL, 135 mmol) was added PA5 (6.2 g, 129.6
nmol ) and about 20 nL CH2C 2. After stirring 5 days,
the solvents were renoved béﬁ rotary evaporation, the
resi due mas rtitioned tbé‘h\}@en Et OAc and satur at th
aqueous D‘la ~"NHhe | HPexs{were separ at edl, or FanineN
' i th bri ne, d gd over Na2SO4 d N

Hater esi dug/ wag-3di ssg O| n w

QHCb, hex : a smarl

of SO|IdS were filtefmsl Hofak, N,\,Tme rate was H-1
concentrated to provi deDRIFl as a whi tﬁ//?\lpl i d. Data®for

D1 : LOM: rt = 2.38 niy rﬂZ( -88. 0 found,;
188d) Pa@u),! Brkp, SCHEME Eney hM E- | ) P&OBIpI 3 i on
of—Bec—ethytenedra

m ne A2§. 0'\g ) i
4 12 %m}awiegi;

stir 24 h. The

methyi vi nyl ket one

reaction vvas/~L§:n cool ed to QOC Hs@OZ2. 6H@AL (162 nmol)
triethyl me WasCladded, Nollo by 19.6 nL (137 4
o beyl NEhI or o té}.—(Ilh\g'aEi ion was all @v\é'éN\\
taNsl| oW y\wakm t 0 r 0¥ teratur stlmn
ove\r\/dht e reabtton was dil ut X4 éir}\ﬂ_‘t d
with an Mg s 10%citric atid solutl Lh@ﬂjw

sat ur af, aHCO3, afmBAtDMmN bri ne. e organi c pha

wadh-ar B Sver 2504, filtered ang nc exd ratkg@og

provide E-1 as a | 1 ow oilQ Dzn’é'for E- |

LC/ VS: NeQH=THF, 22 265. 2 found; 365. 2
zyl

M
reqwrerd—’(_—‘sere—l’oss of glN royp) . @
5- met h{1€OH,MOdi azepane- | - carboXMeate/ (E-2) A sol ution

of 39.0 g (107 mol ) E-I in5300rrLEtOAc was sat urat ed
with HO (g), the flask was cappB82Gnd allowed to stir
2 h. The solvents were renoved by rotary evaporation,

benzylt(BR)-8 g5 ibestR0-2aD Hdj 3 SakiMasl-2-1) Belb 633]- 5- nmmemmakébaﬁézfaarboxylate
basified wth NaO—I and extracted three tines with 2:1

(H-1) cHO 3/ Et OH.  The conbi ned or gani ¢ phases were washed
W t h bré asclutemnefns gd8 8dnmdi) 9 tHegdrdchlotide Galt af k-1, 2.35 g (8.8

fil.tered provi 9.2 of a bro o] hi,s
mmol) ke 43t (3Pl ol S s fiotesiols 481 (47 Sgmmol) N-
methylnasplaadthedn 35 miL. off DMBAgas adided2.53tg (1 8 2mgmol) EDC and the reaction was
stirred overnight at room temperature. The reaction was partitioned between EtOAc and

saturated aqueous NaHCO3, washed with water, brine, dried over MgSOj, and concentrated by
rotary evaporation. The residue was purified by column chromatography on silica gel
(EtOAc/hexanes) to provide H-1 as a white solid. Data for H-1: LC/MS: rt = 2.28 & 2.34 min
(see two conformers under these conditions); m/z (M + H) = 498.1 found; 498.1 required.

benzyl (5R)-4-[5-(methoxycarbonyl)-2-(2H-1,2.3-triazol-2-yl)benzoyl]-5-methyl-1.4-diazepane-
1-carboxylate (H-2)

Carbon monoxide was bubbled through a solution of 2.63 g (5.3 mmol) of H-1,
118 mg (0.53 mmol) palladium(II) acetate, 218 mg (0.53 mmol) 1,3-bis(diphenylphosphino)-
propane, and 2.21 mL (15.8 mmol) triethylamine in 20 mL of methanol and 10 ml of DMSO at
80 °C for 10 minutes. The reaction was then placed under a balloon of carbon monoxide and

stirred at 80 °C overnight. The reaction was partitioned between EtOAc and saturated aqueous
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for 2 h, 23.1 g (109 mmol) O Na(OAc) 3BH was added and
the resultant m xture was stirred 48 h at room

wao esopesrdur e. Sone of the solvent was renpved PYT/DS108T/§24690
evaporation, and the residue was dunped into a
separatory funnel cont ai ning a saturated NaHCO3

NaHC g’I Vg%she&;gatﬂ ge I IP]nne é(F v Do fu?% (%n%g&fgteed t‘)ay rotar% evaporation.
The resmdtuhwas purdfiid 18/ delerh cmbmatxxgmnhm od siicggel (EtO Apexange)te provide

H-2 as\ééfa&)h@rfe ?’g&ﬁ @éﬁ @ fiHu L%}%‘]ET do b, lgr& QQ6991%C(§&tt%tc%Hfonners under

concentrated

these qondifions); m2(M g 1) D B foind; 47832 eeqpised.E- 2:  LO/ |v5. re =
1.12 mn; n12 (M+ H = 249.1 found; 249.2 required.

23.8 Gr(IndBom @;sk%oatamgzmolmm@moan : ssﬂﬁhﬂmj H-2 in 100
mL Et%l%&a}lgép %%Bmgscﬁtvél AR gr reﬁm Bgarésgnr% Faﬂ gurgeg three times with

an atmoysterd @YT,. o the dlaxk @H@&kﬁhﬂdﬁ, 1.1 hef rze%dzd(om)ymmarbon The flask

was a%%@?%%%%ﬁ? SO PP el BEP B0 R tgppgre or
and then/threeNa?Sith Hpd Thoreaetivim wisedirred nederemi attuesphas of H; for 24 hours,

then ﬁﬁ&reh ftﬂrgﬁl%lpél Ez?dsef c%ﬁteg Tlggmﬂ%teg{c&f&%védﬁmgghg XFHi8rate was

ess ol
concen_@terdso provide H-3pas amqlprlemt gurpMData—ﬁor H-344C/MS:6t7d;013%9.18 min (see

two Co&%ﬁ%%&%iﬁQSé Q2ditiBhs)BR% @ 4P = 344. PEAAY! 344.2 required.

(5J7?)-5-met hyl - L4-di azepane-1, 4-di carboxyl ate (E-4)

methyﬁxl@r(iﬂbmg )éhlo{b -t 8LBABSMZ01-2-y1)-7-methyl-1.4-diazepan-1-yl]carbonyl}-4-(2H-
(55) - -di azepane-T, 4-di car boxyl ate (E-5)
1.2.3-t I St E-3 were separated preparatively on

a 10 crmo 84(5@1g((m5¢|ﬁﬁ11‘1@1b PRK irALD £:0) DINIF Wy ddded 0.22 indl (1 57 mmol)

triethygallrrll;tt n%# g%g{% %@nf%ndgtnspﬁ))ianes (16 %{c}fﬂé%g numoblock at

50°C oﬁzppnghtl Axftee cyolhggo odonttednpeoarict, the rmtiam anediluted emth EtOAc,
washed! Wtﬁ%a&?ﬁé@a&ﬁﬁﬁ’é N490Ss, &5}1@1' Whin€ ahd @R& ek Mgﬁﬁ Following

performed on a 0.46 cm x cm Chri al pak AD col um
concentfatinn &9 %tawaﬂammltmm%dresaémawaf( pwifiedibyiflagh ooluggn chromatography

(hexangb/ﬁt@)(e)atmlp?@\)ld@{{ Padd Qﬂgglge ‘ﬁatg-fdi”ﬁ 7 IE(‘E‘?I\@?1 1B X4 b m/z (M +

ti one | eved
H) = 4P 'i)fo%fif)%%ﬁqulreg ItléM Glpava @%@ %ﬁﬂb‘sﬂa@‘“&i 495.1542

requirddet ention time of 4.12 minutes. It was a colorless gum

of > 98% ee. The second enantioner to elute (E-5),

believed to be the (S)-enationer, is the undesired
3-{[(7RpdtEchivhst 1 3atsknaoxaebdePHyl)olRmiethyb 1 .@ttdidzeﬁﬂn-rlrivmhmmvll} 1#4-(2H-1.2.3-
a col orl gum of - 90 % ee. SCHEME Fbenzyl

, 4- di azepane-| -carboxylate (F-1) A
sol ut |T)cn12ﬂ mg&O 04@1(143}194 m20 nLeadh pHMeOBl/ THF H Onwasnadled 1.94

mL (1 § %812??/1 émsutebus'_g{;‘g{ &rgﬁdre %ﬁﬁﬁg HERRERARE stlrred overnight at

ol ution was ag
room tgrapenamrg d he reaction was concentrated to remove organic solvents then diluted with

EtOAc, washed with 1M NaOH three times. Aqueous layers were acidified with 1M HCI,
washed three times with EtOAc, organics were combined and washed with water, brine and dried
over MgSO4. Following concentration by rotary evaporation, the residue was suspended in
Et20/hexanes and concentrated to provide H-5 as a white solid. Data for H-5: LC/MS: rt =1.94
min; m/z (M + H) = 481.1 found; 481.1 required. HRMS (APCI) m/z (M+H) 481.1409 found;
481.1386 required.

triazol
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with HCO (g), the flask was capped and allowed to stir

30 mnutes before the volatiles were renoved by rotary
weraposrdi on to provide 13.0 g of the hydrochl PeT/tig2007/024690

salt of F-1 as a colorless gum Data for F-1 : LC M5

it =1.10mn; mMz (M+ H = 249.2 found; 249.3

requi red. benzyl

(50 2)-5-met hyl - 4- 2- (20 PDEMEL azol - 2-y1 ) benzoyl 1 -1,

4 di azepane-| -carboxylate (F-2) To a solution of 12/9\\
é|423rmo|) of the h ochl or iGlle aIt of F-1,

(4

wol) A1, 6.82Ng R50.8 mml
| - hy -ﬁ'—ﬁazaben Ot ri zoI eLAI-and | @N
Nnet QAT i NV NYy-28Q vvas add d
(63.5 mol) ésc/.(nﬂe
at room tenperature. e reactl on was partitioned
bet ween Et Ofg,4 andh,806 aqueous KHSO4, wasHed with OH
wat er, saturated aqueous NaHCO3, water, brine, dried
over I\/gSO4 and concentrat ed by rot ary evaporatl on.
[3-{[(TMed-fir-ehl oronk 3 benziixazal rdylhrd ghethylalérdsazgpane] -5 20)
| The organl c extract was vvashed vvlth
maZOlaﬁl Hle ntrated and_conbined wit

or gani 150 f*@%m&@ 8f1 rn@ﬁﬁ)]aﬂib%n 16rmd- of kY Waﬁﬁfiﬁ?fi Oo?o mL (1.62 mmol)

2.3M K@fint HemiEn B%‘(ﬂﬂldel Rt if T Hlﬁ%dctﬁé ﬂmﬁ&%ﬁ%ﬁﬁe@ for 30 minutes at
/ hexanes) .t o provide

room tzapgq%ﬁgggll lrpacn%fv\g.s AB¢NC eckwnb @’% then di A: lgteéifa \Zgh m%c,ﬁy§hed with
IM HClywater) brine420 dﬁecﬂ owerdvig®Q4. Bolleyjug cemtentration by rotary evaporation,

the resid Wsis ufified by s iy stypmetoraphy (B apRYEIQA dhpnentrated.

susperided MOER2OVhexands| amd lconaentrated iapgin 2o poivideilanasaf whike dlig. Data for I-1:

LC/M$ éguge Héggﬁa\él angS qU r egﬁﬁﬁgg’é@?‘f %&ﬁﬁiﬁéa@w&s m/z (M+H)

467-1@t3rfgstphéﬁ"é.1@93 regquireth the fI ask was then added 20.4 g
of 20% Pd(OH) 2 on carbongcHigkljask was again

evacuat edun reduced pressure and pUr ged three tines
with s @ %hereﬂ&&ﬂm@ t hre

B Ny Wi th
H2. Thelreglction wasp@di rred under an &t pp e O H2
over ffi ght, tMén f||tere%3| through a p&d o cglit , I
rinsing with Et followed by MeOH. The filtrate was
concent rgted ffo Mrovi de F-3 as a white solidyg ta for

F-3: LaMs: W ty=\0.81 & 1. 01 n (see tvvoocU nf Qr ners

under these tions):; Hy—= 28f. 2 N ound;
286. 3 req@ixed. 6- f|uor8 SRUSNet YT - 2-(2H
1. 2. 3- tazet—-—2-vOenzoyl | 4Ngi a

0 o2 DMF

qui nazol i To$0¢(105m‘m|) F?Sae
was addedn'%Aﬂfgﬁ%rL (31.5 mol ) triethylam ne and 1.92 g

( 10.5 nmmol) B-3 and the m xture was heated in an oil

bat t.75C.for .4 the tenperature of the bath was
2-Chicil: Py L} he reaction was stirred
over ni flsolutibn v dtS-difluper- b2 tphenyldfedeaamice (g, 2482 oxmalpim EtOH (100

ml) wisHRRA i @yml}}l]i% aEﬁ%ﬁBh%?L,vﬁ?OﬂMnldL% Wi, %@ro)cand heated to
reflux for 3h. The mixture was cooled to 0 °C and the solid was collected by filtration. This
material was diluted with POCI3 (29.1 ml, 312 mmol) and stirred at reflux for 1h. The reflux
condenser was removed and a stream of N, gas was blown over the mixture as it was allowed to
concentrate. The residue was diluted with DCM, cooled to 0 °C and 5% aqueous Na,CO3 was
added slowly. The mixture was poured into a separatory funnel and the layers were separated.
The organic phase was washed with 5% aqueous Na,CO3, dried over Na;SQOy, filtered and

concentrated. The crude material was dissolved in CHCIs, treated with 12g of silica gel and
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30

washed wi th saturated aqueous NaHCq 3, water, brine

and dried over MJSO Fol | owi ng concentration by rotary
weaposrdi on, the residue was purified by fl asPCTUE200T024690

chr omat ogr aphy (hexanes/Et OAc) to provide F-4 as

ayel low solid. Data for F-4: LCMs rt = 1.88 & 1.95

concex{fhrt]ed(tél)eaeﬁr{e%ﬁpf PhiTHas hc%ggcgE)n El'i‘i@f' gelgﬁﬂgl %i%%ﬁ% elution

(10% Etd4A4 lnmwmwefdohﬂtﬁs an - wbkt@scr eiqlDaﬂeﬂJr J WEMB (500 MHz.
\Y% t 2-r2H1. 2. 3-t | -2-
CDCl@?X‘%%xéZ,Jg'I-ﬁ ’7'59'(}?1 iy “ﬂgg I]ZF)C@AB r ri azo

di'dzep oxylate (G1) To a
solutlon of 22 3 g (78 mmol) of the hydrochloride salt

6.7- dlﬂ’liorg‘Zl{ (sﬁeﬁs%ahs(ﬁﬁmm} 2A3-iazd12-91)6enE O - T idzepan-1 -
—7-azabenzotriazol e, and 43. 1 nL (392 mmol)
M@Lﬁ%—m}phollne in 300 nL of DMF was added 22.5 g (
118 npb ¥1 ERG (2154nibp meapto A, DRF \satsla“ddeﬂl ouM(mtnmol)

triethygaéxp%@rg} %g r(gﬁ oo e%]% ;IJ”] c%ggﬁwa I t : oagﬁlélénum block at

75°C for fike Wadrer After covding ty tooth Rperaiy&He reactoroeacdinftecatvih EtOAc,
washell Wlﬂ’it s%fu)‘at@d’ ﬁﬁf%ﬁg NQHCO-Eh@afe? e %na\@?tecpb‘\‘e'r M&H P yFollowmg

col umm chromat ography on silica gel (EtOAc/hexanes) t
concergration ¢ r@aty eysperate, drel lessluegwns pubified Hydlasliacvlumnmh,tmtography

(hexad’eE/EB(l)ge)z(% @%@\7{? §us§>%ﬁ gdfﬁ%aafg zgﬂr%nce‘}ﬁr%te% again to provide J-

2 asa}lclmvvzs03ldt rDaéazfﬂrJQ-\Io zﬁ)ﬁ AZQrmn,dn/ai%JaHé =458 Opfpoupd; 450.2
qmwmtm WA+ ¥4 fred29 6 g
requirG e M T AR HpAR] St G, 00 AR e
evacuat ed under reduced pressure and purged three
times with an at nospher eSGHENZE KTo the flask was then
added 2.4 g of 20% Pd(OH) on carbon. The flask was
agai n evacuat ed under reduced presqs\g:;e and purged

three tines with an at nospher e—af Nand then three
times wwth H2. The reaction S ,med under an 7
a@nosphe‘r@lpb@sgemef oM hree days, t fing er r\Ihrough o N NN
pad of GEAHRe (i pei th Eteac foll b\/y\
NHL | 1§ 31 NMBSH CO g d_mrde

ite foamoiPafa for EABMEZ 0 96° & 1 13w fiMe
(see two conforners under these conditions); mz (\+
H) = 300.0 found; 300.2 required.
J r5- met hyl - 2- (
I1-1.4-diazepan-1|-vU
1, 3- beke b)éegz(d e r(uBOB)of Teanzino-@-methylthiophemei3ycagbanitrite d3Qetonitrile

9 mLanQMﬁe%\g rﬁggm)ii %%noo‘l Hﬁdlgﬁas%emd)thé Hn@tﬁﬁy\b@s"ﬂ %dzﬂ?gn sealed

m Xture was heate
tube ata]rQOoC| onpL Irpusg. ng@ qog}mgto room temperature, the reaction was poured into

water slowly and partitioned between water and EtOAc. The organic phase was washed with
saturated NH4Cl, dried over MgSO, and concentrated. The residual yellow solid was dissolved in
ethanol (30 mL) and to this suspension was added 2.4 g (36.1 mmol) of zinc dust and 3.1 mL
(22.6 mmol) of ammonium hydroxide and the reaction was heated to 78°C for 1 hour. After

cooling the reaction mixture to ambient temperature, the mixture was filtered through celite,
partitioned between EtOAc and water, and extracted with EtOAc (2 x 100 mL). The organic
phase was dried over MgSO4 and concentrated and the residue was purified by flash column
chromatography (EtOAc/hexanes) to afford K-1 as an off-white solid. Data for K-1: LC/MS: rt =
2.03 min; m/z (M + H) = 185.1 found; 185.0 required.
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h. After cooling to roomtenperature, the reaction was
diluted with Et QAc, washed with saturated aqueous

w86 P®97 wat er, brine and dried over MySO Fol POIMISZP07/024690
concentration by rotary evaporation, the residue was
purified by flash colum chronatogr aphy

Filtration provided G3 as a white solid.

Dat a f :
451, 1 fouﬁgé (Qg?‘%@og é’Euz rcgg’ rg%ﬁﬁ}étﬂglﬂgééﬂ[‘é '§"de i {igne and 42 mg
(0.15 mmo) o6 £-3 it QML s WaSﬂdﬂeFié)q]umLe( Fﬂt?élﬁii}mlne and the
mlxtm% Qbag)heﬁtecﬁ §t‘ 4 @rf@r 19—5 ﬁgurl;"‘ JAft&?’cJo'th?o room temperature, the reaction was

| azepane- | - car boxyl at e

poured( 1gtq \jvat%arai éagqy tmqeg ,‘Qetgweeg V\@ltegip% EfOAgrolhe qsganiqyphase was washed with
saturated WO dled @QesMle 509 indcdncerdrad&l. Thé &s&u@ﬂﬁ&sbuﬂﬁ@d b)1 f14sh column

10, 5 dro abenzatriazol e,

chromilobety G s OxRRSL WyAIEY K oT o 0HEY Bt K-2
LC/M8dded.68 ii; g/t GM +2HymdB3.1 Ediiﬁadanm 2 Ina;u[rea,ﬁlﬁRMS maM-+H) =

roomtenperature. The reaction

4341%5%?%%@ qBé?‘fl\een Et OAc and saturated aqueous

NaHCO 3, washed with water, brine, dried over MySO4,

and concentrated by rot aﬁ H@ﬁ?@ gration. The residue

roma

was purified by colum c ography on silica gel
( Et QAc/ hexanes) to provide H1 assa white solid. Data

for LC ME: |t—228&234mn(see§:‘WDH
co §-vaderUren da@Meondi , Fﬁ)
49 f ound; 498. k68 quir ed.

(51 ™4-[5- (" msthoxycar '%IVZ 2N+I023trE|%zoI 2-y

pbenzoyl 1- 5- net hy}—1. A- di"dzepanel - Ledar boxyl ate (H 2)

Car bon nonoxi de KE‘S/Nb ed thr ough a sol ution ,\gff\nZ 63
HT,

g ( ) of ’ ng (0.5 I) pqll o L)
aceIkl my (0. %3 nmol)
l,3 Sd]p nyl phosphin®) - p pATTe ad221 15. 8

ol ) tiiset hyl am €A BMEO nL of met hanol™~ante d-3

DMSO at 80 OC for 10 minutes. The reaction was then

pl aced under a bal | oon of carbon nonoxi de and stirred
2.4-dichorg) .0 G8d¢teahydrgquinazpline(baldt i on was partitioned

bet veery, & @@C{s@@%ﬁ@l‘) 'of é‘t‘h?ldz aﬂé@%ﬁ&aﬂ%&x Y@éﬂleéiihanol (200 mL)

wat er rn con rat ed
was ad%é Jo &y (1e1\¥a'5'af>§ﬁf Slitmecthoadoma mg’%ﬂ dbet yyga and the
mixturé &ad eated ABRCTEF BPRyur@NAfer dodding & ro()EI t%@éllaammasmtet Plid was

fltereq’§ff ind Wafed sverd) s e eold HiThas AR ALRE dlyifeprder BBl vacuum,

the whiteselid wasdissolvddzn bhtphblpheratis &xﬂzclﬂmﬂu:{’ﬁtﬂ[& and heated to 120°C for
upr 1 1T/] n

 houry e 5 B¥leq ¥ Sy b ignE e s INOR TR poghiorice

was removed via rotary evaporation. The residue was partitioned between EtOAc (400 mL) and

water (200mL) and the organic phase was washed sequentially with saturated NaHCOj3; (200 mL)

and brine (200mL). The organic phase was dried over MgSQO, and concentrated. The residue was

purified by flash column chromatography (EtOAc/hexanes) to afford L-1 as a slightly yellow
solid. Data for L-1: LC/MS: rt = 2.49 min; m/z (M + H) = 203.1 found; 203.0 required.

2-chloro-5.6.7.8-tetrahydroquinazoline (L-2)
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A round bottom flask containing a solution of 750 ny
(1.57 mmol) H2 in 100 nL EtOAc and 20 Ml MeOH was
werasietoet under reduced pressure and purged tPCEES2007/024690
times with an atnosphere of N2. To the flask was then
added 1.1 g of 20% Pd(CH) 2 on carbon. The flask was
agai n r d ' . )
three f‘%‘%g(%“l %@H&QQ?Ltl &9&1 8@8@@%@%3%591?géé{%sgfgﬂ?%nedescnbed for
K-1 totyigld &.-Ivks drwhite sotide Da;a&truloﬁ MeStrt 71 &3 mimdarz @ + H) = 169.2
found;AgIOSRRGE of H2 for 24 hours, then filtered through a
oun 5‘I?Helte, rinsing wwth Et OAc fol |l owed by MOH.
The filtrate was concentrated to provide H3 as a
z-{(smcﬂ ReIheRg- rwmf.@mniz@[.zmﬁenie%l\@ diakepanli-913-$56.3.813
see t §:0n ormers under these conditions); niz
tetrahyg) 1 found; 344.2 required. methyl

3-{\ ( 1R\44m§ $t. 6% hm:i(ﬂ) oﬂLb-3 -and ﬂDO&BgZ(QléfO-IMin\ZS\Y)Iﬂthybvere coupled in an
analog?u%faéfug Bllbe%f% l% ggr 'ogl%/]le 3 (aﬁ_a Zy§h1 éongODﬁﬁ fe&Lé—, LC/MS: rt=

1.73 ntimph/k (MBH) A 418. Infloui/FA 1 82srequi ebelg HRNZR mit (NIEHDZ 41812848 found;
i am ne and 310 ng (1.65 mml) D-1 and the
418’23%5 r?%uuédwas heated in an al um num bl ock at 500C
overni ght. After cool i ngSCHEMIoM t enper ature, the
reaction was diluted with Et OAc, washed wth saturated
aqueoys NaHCO3, water, brine and @ried over MySq 4.
ngaconcent Laki g by rotar ﬁaporahé , M, OHhe
chr-erategraphy
) t@.rpn(m/idel—l- F//{“te §t§?Hd Dat a
for H4: LOM rt = m n; = 495.1
found; 495.2 r TN (AP mz (M+H) 49 . 1561

found 49 5 154 ﬁ| .
o zoI 2- VI WMertret hyI - / Ndi a N
1y| LH 4(2H3123-t Zol efizoilc acid

(H5) Iﬁi ) 20
MeoH THEH 2o s TEOCREF 1. 94 i ( 1.94 -3
aqueous sodi um hydroxi de sol ution and the m xture was

stirred overni ght at roomte_erature The reaction
2.4-diglderorahdidydioa Zeyelapantaldlps &M-Ho| vent s t hen

dilutep, Yok 6456 Qﬁﬁol ¥eshao- &tdc!;lclb &lﬁ@tﬁﬂ»@iﬁﬁem &ﬁ&ol (130 mL)

was a«@a«*@%&mﬂ@%g e eigeriioticland ot § GEhimmh otsa and the

mixturéaal &dated hﬁBOﬂ@thf 4 hbilirk nﬁﬁafldo(ﬂﬁlgwmb‘ﬁﬁfeniﬁﬁﬂmé a sohd was filtered

oft and Jastitis kel BES Tufickan® flis s SRpfie? PR i dsOhiah yhcium, ghe white

solid vias dissolwedien HN Na&{ GIOMnIt)emsldieatdd tdht(RCffor 1 hedr. Th&tdaBion was

cooled tE) roon} te%n‘lpe% a?ﬁé]a( %\4“1 n{lgﬁ é?"llzlﬂf é‘t—gg aflé §Js%l]rd was collected by

ﬁltratlon he sohd was washed with cold dlethyl ether and dried under hlgh vacuum overnight
(Procedure slightly modified from Fur. J Med Chem. 1980, 15, 317-322). After drying under
high vacuum, the solid was dissolved in neat phosphorous oxychloride (55 mL) and heated to

120°C for 1 hour. The reaction was cooled to room temperature and the excess phosphorous
oxychloride was removed via rotary evaporation. The residue was partitioned between EtOAc
(400 mL) and water (200mL) and the organic phase was washed sequentially with saturated
NaHCO3 (200 mL) and brine (200mL). The organic phase was dried over MgSO, and
concentrated. The residue was purified by flash column chromatography (EtOAc/hexanes) to
afford M-1 as a white solid. Data for M-1: LC/MS: rt = 2.40 min; m/z (M + H) = 189.1 found,
189.0 required.
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481. 1386 required. SCHEME |
r3-(r(7J?V4-r5-chl oro-1. 3-benzoxazol - 2-vn-7-nmethyl -1. 4
WO gioapegan- | -yl 1car bonvU-4-( ' 2//-1. 2. 3- PCT/US2007/024690
triazol - 2-yDphenyl ] net hanol fl-1 ) To 400 ng (0.81
mmol) H4 in 10 nL of THF was added 0.70 nL (1.62
mol ) 2.3M 1ithium al um num hydride solution in THF
and the mxture was stlrred for 30 minutes at room
¢opent ae (Mehched with water then

gln ld Ug ‘r:-‘? 2 gg %Fx‘u‘%@ 8f E@% Q@ag Ak rinMelGh an %%OUS l?d'ghf&‘ﬁ descnbed

concentration
for K- biayielddYi Has, a white sadish diasa M§%ﬁuLCM§dﬂwl 21 ﬁ%lh "@’é KMrr'nH) =155.1

found,leSYSWg&’i%d‘?phy (hexanes/ Et OAc), concentr at ed,
suspended i n Et2Q hexanes and concentrated agai nto
provide 1-1 as a white solid. Data for 1-1 : LCOMs: rt
2- {(516 slméﬁwrmrtz (242 X Mirtazd)-249)bedzdyfUNaldiApan2] -¥ B PBITdedro-5 H-
MrH) 467.1623 found; 467.1593
Mnﬁgt& i J 2-Chl oro-6J-Di f| uroqui noxal i ne (J-
1A 303215 (01 Mmbhaif M-Qanhd-30 nZe (@Esythmobaif &3 were(cdgpled in an

analogm@wm@' deribid E%%g (t?ngl’%lchl_z S whis S‘élgjg ek or M3: LO/MS: 1t =

1.88 mamitrefz X Marh éII) Fretidetifonod;r4d8 2uneqfiiced; BIRMS ez (VixHurFet 042304 found;
0 OC and the solid was collected by
40421?@(}%(?9{?1 on. This material was diluted with POCL3 (29.1
, 312 mmol ) and stirre8CHEMEBN ux for Ih. The reflux
condenser was renoved and a stream of N2 gas was bl own
over the mfture as it was allowed tO concentrate The
resi due wag) 4ted witipdgM coole B 0C and 5%
aqueous was| added-slowly. Th t urle was poured
into a sep punnetetenitdet he | a ﬁ
separated. The hbrg I ¢ phase was vvashﬁ W|t 5%
agueous NaZCGS driiell over Na2SO4 tered
concent r at gy ude n@

was di s

CHA 3, treated/’ 129 vl iga gen\anfico entrated
to a fine povvde d adedNon si'Ti el and
purified by F%cwﬁtlc el u 109 to
yield J - aﬁé%é f-white solid. Data'fo : 1H
NVR (500 MHz ) : d 8.8 (s, Hb"??%e(mlH), 7.8

(m IH) ppm 6. 7-difluoro-2- {f5i ?V5-nethyl-4-]|
. I enzoyl |- 1.4-di azepan- 1-
ng (2.5 mol) F-3 in 10 nL
DMF weFo 20(ied (1.28 4nribl) 0F 7 3- dmydrdqdlﬁdl&fcmﬁ(aﬁiﬁﬁ) dione MQetonitrile

(6.1 m,g?n/%.fz ﬁ%ﬁﬂoioi %ié:l §nd t of }B%OSPHOIOHS oxycpﬂ%nde anci the Mixture was
heated at 65°C for 3 hours. The reaction was cooled to room temperature and the excess
phosphorous oxychloride was removed via rotary evaporation. The residue was partitioned
between EtOAc (400 mL) and water (200mL) and the organic phase was washed sequentially
with saturated NaHCO; (200 mL) and brine (200mL). The organic phase was dried over MgSO,4
and concentrated to afford N-1 as a beige solid. Data for N-1: LC/MS: rt = 1.64 min; m/z (M +
H) = 182.1 found; 182.0 required.

2-{(5R)-5-methyl-4-[5-methyl-2-(2H-1.2.3-triazol-2-yl)benzoyl]-1.4-diazepan-1-yl}-7.8-
dihydroquinolin-5(6 H)-one (N-2)

36.4 mg (0.21 mmol) of N-1 and 50 mg (0.105 mmol) of G-2 were coupled in an
analogous fashion described for K-2 to yield N-2 as a white solid. Data for N-2: LC/MS: rt =
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75C for five hours. After cooling to roomtenperature,
the reaction was diluted wth Et OAc, washed with
W@ 200806092 aqueous NaHCO , water, brine and drP&duUs200T/024690
MySOH. Fol Il owi ng concentration by rotary evaporation,
the residue was purified by flash colum
r Ry <(h e s

L8 ol N R s DA s 2 Pk PGS WL AE ) 1 R 257 founc
44523@5§raq131£ﬂdlow solid. Data for J-2: LC/MS: rt = 2.20 nmin;

mz (M+ H = 450.0 foundrfaged required. HRMS (APCI)

mz (MrH) 450.1862 found; 450.1848 required. SCHEI\/E K

i ghgoEgOSQmet hyl q%&;pﬁ[ %H?’Cl ] pyri mdine ('K-I

2- az\c]f\wt hyI t Bjmﬁheﬂ@o&amr bo N
acetpnitlrille (9 nL) was aqdad 2. F\sj
di @ho enﬁ/gr&hvlethe Mm%t U ms h ﬂd N a

t ube 100C for 1BNhog¥ fterOcobl i ng to roo

tenperature, the reacti'™ S poured into ter ShdW y
and partitioned betwegn mwater and Et OAc. or ganl c
phase vvas washed with satur d NH O, &i N)ver
MySO4 alfel> et r at eg al M|OSO|Id was

di ssol _m_eLhanoI (30\nLy=and {o t §pensi on

was added 2.4 g (36.1 Eof zin dume d 3.1 nL
(22.6 mol ) of ammoni um hydr oxi de the/reacti on was
heated to 78C for 1 hour. After coolng M&e reaction
m xture to anbient tenperature, the m xture was

2-{(5K)i3- ﬁletheﬂﬂrbfn%ﬂgh Xeld-123-wRrdiLi-inedo ARt wecﬁ&e%m%cylmdon 3-
Waf, nd t act ed vvlth Et OAc (2 x 100 ni).

¥ s dried over MpSO4 and concent r at ed
and t hgo 6$(§6in@t(3 4%@sm el bf Di(e@thyithiohBsido 203 -UIPIrimidin-7(8 H)-one

(syminpeA s PR oIy PEEPRAR I e tel 0T Fhek a7 m)
was adaed 1 (5 gH6193 mmdBef rCHRAIa0] theGhix@ire stipuid 2 dtbiane temyerdture for 1
hour. gl Wong Aineted ftdend pd BaiboNER AafeFREILS o
solutlo'ﬁowa;s?addgd 615 m5 (2@dmmal) of G-2 and 2.4 mL (17.3 mmol) of triethylamine. The
reactm? \9&%' H%E@d@ T’@d @’1}0%@ hg&%]\ﬁhe?’regétfdnw&' JSbRl 3@ A@B%nﬂt%lr_xr%gramre

quencheg, vwﬁl ?ﬁ?ﬁ]ﬁ dé‘quql japd Wraaﬁﬁdﬁélﬂaﬁﬁ) e >m7-Q ke The grganic phase was
dried FRAMRS oqtan@ Qéndefratd® TRUESdue VAsSurERa by Task @olﬁm Rhromatography

ur e reactio 0 er. an
(EtOAﬁ?;F"? MR CT N W RO A Ve
445 .4 pasdyesieéquiréddy saturated NH A, dried over MgSO4 and
concentrated. The residue was purified by flash colum
chromat ogr aphy (Et OAc/ hexanes) to afford K-2 as an

6-chloof-2—{(fR)t Sermfeteyivyt-[ S ahéthivl-2DEN A 1 PGY-triéz8l-2-ybdviBoyl] 4l . 4=didzcp@n-1-
1) ﬁ ?%@&r%mﬁkﬂoﬁ%@ A found; 434.2 required; HRMS
To 660 mg (1.49 mmol) of O-1 in DMF (7.4 mL) was added 347 mg (2.60 mmol)
of N-chlorosuccinimide (NCS) and 108 mg (0.45 mmol) of benzoyl peroxide and the mixture
stirred at ambient temperature for 24 hours. The reaction was diluted with EtOAc (75 mL) and

washed with water (4 x 30 mL). The organic phase was dried over MgSO4 and concentrated.
The residue was purified by flash column chromatography (EtOAc/hexanes) to afford O-2 as a
white solid. Data for O-2: LC/MS: rt = 2.19 min; m/z (M + H) = 479.1 found; 479.2 required;
HRMS m/z (M+H) = 479.1748 found; 479.1710 required.
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434.1769 found; 434.1764 required. SCHEME L
2,4-dichloro-5.6.7.8-tetrahydroqui nazoline (L- 1 To
waod/oep68. 8 mmol ) of et hyl PCT/US2007/024690
2- oxocycl ohexanecar boxyl ate in ethanol (200 nL) was
added 29.4 nL ( 118 mmol ) of sodi um net hoxi de and 4.6
g (76 mmol ) of urea and the m xtyre was heated at 80C
for 15 hours. After coolin toOINRmTlterrperature a
white solid was fl|teredHfoN.<n masheq,@everal tlnes
Me mmmh cold dietiMd et uhger hlgh

N

uum whi t . s di,ssol ve L'n at
4 ho pher—%ggﬂe*y J_Z_Eﬁ)_an ate&Tp r\i\zjf
S |- THE reacﬁlo elcqghegMpo roo

and the excess phogpfior ous oxychl ori de was renovedMg

rotary evaporation. The residue was partitioned

400 n.) and water (200m) and the

Y "-‘L#--L‘=-UJ='|aIIy with saturated

NaHCO T@Q@olﬁhén @Mﬂ&idhﬂtﬁo(ﬂ&amybtmefmg 39¢%>s@ﬂuﬁlem0 266 , 0.9 mmol)
lnsm§p“@g%g Aot A B Ao i sk 0l

5  temperafir©bedrhes alaﬁ)T}temyaéxfnomt ther paatitiéned|begideh \Et@alk lagdvwater, dried

over Nﬁ%gdé%ga%lttr%tef]d %ﬁﬂ huﬁ%%&%/ngwrgca'ﬂ{aﬁ glga_sez 'cﬁ'r%m@tor:g;raprﬂyZ(O-gMSJ%
EtOAthecxlahest o &ff@d Pel aed batieywvaigui Daadbi Pr1eLCME) i =71.4B min; m/z (M +

was de-chlorinated in an anal ogous
H)= 2?8% g%é?%%&ghfor K-1 toyield L-2 as a white

SO|Id Data for L-2: LOMS: rt =1.92 min; mz (M+ H)
10 S-mett] 326(2 J§ (2@#‘11@ 3-tH39011-L BBEH A1 42a19§ép§ﬁf1 - TR [5]p Aihidin-4-

triazol - Z-vnbenzovH 1. 4-di azepan- 1-Yy
M&Q,M 7. 8- t et rahydr oqui nazol i ne (L 3) 284 ny (1 68

mol ) Pf a boldti@nsf PLOQ0 09 g( b. %%&d@3 Fo.B5 weo @4 mmol) in 2 mL

ou n a fas on, descri bed for
DMF V?Se*fdld @ @”@mng{) 28 8555 Mo band the systpmavas @ef%m ﬁhﬁ microwave at
185°C Tor™d) miinutesMThe cPétem Mas theh Jp3rtitiohed betwedd BItQRAE aqijwated :dried over
15 M SOS&MEFE %‘7?(‘ w@uﬁﬁeﬁ%%m%%%?mgl ra]lgé ché;'(%'r%at%grSa}S)h)E Flﬂ% exanes) to
afford P-Nasth othiiterfoans.. Datii fhyB20LE/MScted bk mim[mk Myt Hyi=di4d found;
T I .
449.1 %B{hﬁed Mﬁﬂ/{@l A9 }s%f9 Bhit¥ 449186 AL ) as

oxocycl opent anec rboxy ate I n’ethano
added 0.80 nL (9.6 mml) of concentrated HC and 5.8 ¢
(96.0 nmol) of urea and §OgEMIKiure was heated at 80C

for 4 hours. After cooling to roomtenperature, a

solid was _filygered CN 1. Diphosgene,

HO TEA Me acetonitrile
+ 0 —— NHz o o

~ MeOH o 2. Zinc, NH,OH

NC” “CN oN/\‘ EtOH a

N
HN ‘N-N

N

o O FQ%N’ y
o) N/)\Cl TEA, DMF
20 Q'2

2-amino-4-methyl-3-furonitrile (Q-1)
To a solution of hydroxyacetone (1.0 g, 13.5 mmol) in 45 mL. MeOH was added a
solution of malonitrile (0.9 g, 13.5 mmol) in TEA (1.36 g, 13.5 mmol) and 10 mL MeOH. After

stirring overnight at room temperature, the solvents were removed by rotary evaporation to give
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of f and washed several tines with cold diethyl ether.

After drying under high vacuum the white solid was
waele@sobsed in | N NaCH (100 nli) and heated to H@OUS$007/024690

1 hour. The reaction was cooled to roomtenperature

and the acidified vvith 3NHC| to pH2andasoIid was

ect ed
Q-1 oo ykp Ry o AR 0P MARS CHERAM o131, 471 ors,
2H), 6&7ep nikht ( Pr ocedure sI ightly nodified fromEur. J.

Med. Chem 1980, 75, 317-322). After drying under high

vacuum the soI | d was di ssol ved i n neat phosphorous
1fuge(2(3 e{@-Beated to 120C for 1 hour. The

r eact | *P@a\é@iﬁus&efgdi (‘1% g.aam ﬁiﬁmp)%qgtiﬁmwlﬁ D &afUGESwas

phosphor qus Oil(% ori de was r enoy ed via rotary

added éip&leﬁgeat: (bR 2 The mmel) a%h%éf-‘é tg :%St@ PYSRiEhL. bEhm@F?nEwmeooled to
ambleﬁtéit@ﬁpa’aﬁn@ﬂdi e tExterts alﬁmheaib@tv%ﬁ BOA cVESEandasater, dried

over Mo Sheatem g 4G ik AR ALe TRSOTBAT BB PoRpSY (108, 49

mmol)aﬁdm@lb CeOHr whegiided Iamc rd&§tl (D6ez, 304 r@mbl);‘ areifloniyind hyaisdxide (3.0 g,
24.6 ngn%mqueﬁeggq%qaeggfd; %ys&’ %%tgrﬁ)é? oy ole%fffng(ﬂtﬁ{%l! thr%%gh a pad

of celitel zTh(e Mltratelwas tHeBGartitidnod bekwet B Bt QAC and water, dried over MgSOy,

concerf}'i_eacyC 33&1%1%"8?@ a]%o%lzwggé/ ?R}?tfiapﬂy EEtOAéé}kexﬂnem)m(i 3ffor%i Q-2asa
yellowngrystaltie spdide Hpasg onié) SdLEMBnt arlahSogbu &7 edhi Bh= 169.0 found; 169.0
requlr(dfescribed for K-1 to yield M2 as a white solid. Data

for M2: LM rt =1.22 mn; mz (M+ H = 155. 1

found; 155.0 required. 2-((5i ?V5-nethyl-4-r2-(2
5-methy 1_22{(§Ri SRRV =2 @RE oY biI-112 41ﬂmmm7behzdm B4-Gilepin-1-

d %vcl ntal T[] pyrimdine (M3) 32.5 ng (0.21
ylHurg; i 57d 30 ng (0.105 mmol) of F-3 were
coupl eﬁoa@olaﬁoxanﬁn OuR ¢ a6 M aimadeser G290.04qr, (Kt2mihwl) in 2 mL

DMF %a%%%ﬁf:w H‘iet@?m(nﬁl Qbiﬁsqu n}fn(ﬁg {he Ebsyrg waég rill\{s %81 t&le microwave

at 120%4RB 26rain(tes- HI hered @tibhn2@@tenfsoverel ;ﬁlt&ﬂ:d and orifiedjby rewelrse phase

3
cont BEVERG 1455 L0 T Sl A BRSO R 0 kg wi
saturated H)dldmmé)onﬂlte&@éff@m@'ﬁlds@ boee ioam_) Dgtadordde EC1M$4rt (7L2.55 min;
m/z (M 133 399 foufifi; mqﬁi%pﬁﬁélﬁ SHR¥MSCAQMAS 24sh 3 e /8Lnd:; %Q 2143
“'was heated at 65C 3 hours. The redction was coodl

requirgdy r oom t enperature and the excess phosphorous

oxychl oride was renoved SCHBME®R Y evaporation. The

resi due was partitioned

Diphosgene Me cl

CN A .
Me acetonitrile ) N Zinc, NH,OH
\ ~ Me I ’
| NH> 0 /)\ EtOH
o Me N~ Cli
Me k R-1
Me Me
N
x ve— T 1
Cl R2 0" >N"ci R3

2-chloro-5.6-dimethylfuro[2.3]pyrimidine (R-2) and 2-chloro-4-ethoxy-5.6-
dimethylfuro[2.3]pyrimidine (R-3)

To a solution of 2-amino-4,5-dimethyl-3-furonitrile (1.0 g, 7.3 mmol) in 7 mL
ACN in a sealed tube was added diphosgene (3.9 g, 19.6 mmol) and heated to 95°C overnight.
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bet ween Et QAc (400 nL) and water (2001L) and the

organi ¢ phase was washed sequentially wi th saturated
wWORMEPIT 200 nl) and brine (200m.). The or ganPCT/phae®024690

was. dried over MgSO4 and concentrated to afford N-I as

a beige solid. Data for NI : LM rt = 1.64 mn;

The syg{ ﬁ&%w@d t{) ﬁlrlq%geﬁ' eg? %q%re]agé ‘tlzezgon%%srv%gre partitioned between

EtOA#DCM aBd waieg zhliled zvmgﬁ@oybncemrated iand ppafed using norgal phase

chrom% ?fégfl? &}3:'5 Q@b%r%t%éﬂexg&ﬁ {o'\%fﬁ%g 2{61 s gq)é%lﬁ%%é q 'T%D&u)s 58f1d (023 g,

1.0 mmeld i susE rwaér&dd@s%mp ldesi (0.86 eK89 rm@ol); aénrdomum lalsquaﬂde (0.67
g, 5.4 H{&B&lﬁarﬁiq{ehféd PR &%&mgh@ Thke%é\’&n wds I;IE&I &Rl a?d ﬂr#e?ed(tMough a

1 foun . |re
pad Of/mls ezi@v ﬁflt&}ﬁ was zhere PZGB‘?H% ek %@-EMEWWT dried over MgSO4 and

concerﬂra{écﬁtb'&lffoﬁi ﬂgﬁ)gm}e«ﬁ R-2 afir@khal/hs a?taﬁ%[ol'h ghat??vaﬁ £drAé®bn ds ¥ Data for
] enzoyl 1-1. 4-di an- | - ri do[2.3- . ] )
R2: EF s Bh e BIEERED ottty Pohn A epuiresy Do Rod: LOMS:
= 3.192nier WM tH)S P3T.1 ¢mind; 2270 pyoired.di n-7(8 ) - one

(synt hesi zed via procedures found in J. Med. Chem

2000, 43, 4606-4616) in CH2A 2 (17 nmL) was added 1.55

g (6.93 mol) of wWCPBA aRGCHHBMES xture stirred at

anbi ent tenperature for 1 hour. The reaction was

condentrat ed di rectly and r g ssol vwe xaee (10
). To thig, sol aqded 675 E@‘:ﬁ&n.&é’ £
2. Nl 1Y Ngeth—y—l—am—ne»Te|

readlion wldHWrated to 1086 f or 6 2hdine, NH,TOHe r RACINA CI
WHE c®N ed to anbi ent tenpenaturgq qE®thed widh
saturated NH O and extracted with Et OAc (4 x 20 rrL)
The orgam C phase vvas dr| ed over MgSO4 and

i & pratree (Ma$) purified by flash colurm

C h r ° mﬁf%&lﬁ{?é{n &@1 %{J&?ﬁ@gﬁé@rﬁﬁ%ﬁ@g r(n@' 08 b9 @ r}_g
MeOH:qungid.qd sthydhydazmen 1 Begy 20 damob-apH [ty siystzm was st1rred at 65°C for 2h.

The reﬁ&tﬁ)ﬁ\é@nféﬁfshb’ére ﬁfred into a flask contalgmg IN HCl. ﬁfter st1rr1ng overnight at
vDbenzoy

room telf{lpg;aa“reg.jl i]é"p vengs wg,rp rgg;weﬁéay[r:gtagf gvaporation to give a brown semi-solid.
This nfapstial Waslpartitloidd) bebcen(KEOAk ah vafd?, dﬁﬂed(dvef’rM | andoncentrated to

afford L4 %%988@? it SRRtk 06 VB~ GpED WI)GS%IH) 355,

3H), 4d8rboy 2Her oxi de and the m xture sti rred at anbi ent
tenperature for 24 hours. The reaction was dil uted
with Et CAc (75 rrL) and vvashed wth water (4 x 30 niL).
6-chloh b3 alima 1002 A ! € A |\/QSO4- and

concengy Qgcﬁgtlon of S-1 (1 0g, 7.3 mmol) in 7mL ACN in a sealed tube was added
diphosgene (2.1 g, 11.0 mmol) and heated to 95°C overnight. The system was cooled to ambient

temperature and the contents were partitioned between EtOAc/DCM and water, dried over
MgSO,, concentrated and purified using normal phase chromatography (EtOAc/hexanes) to
afford a white crystalline powder. To a solution of this white crystalline powder (0.37 g, 1.7
mmol) in 12 mL EtOH was added Zinc dust (0.9 g, 13.9 mmol), ammonium hydroxide (1.1 g,
8.7 mmol) and heated to 78°C for 0.5h. The system was then cooled and filtered through a pad
of celite. The filtrate was partitioned between EtOAc and water, dried over MgSQy, and
concentrated to afford S-2 as a yellow solid. Data for S-2: LC/MS: rt = 1.31 min; m/z (M + H) =
183.1 found; 183.0 required
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The residue was purified by flash col um

chromat ogr aphy (Et QAc/ hexanes) to afford O 2 as a
wohioseewot i d. Data for O 2: LCOMS: rt = 2.19 nPET/UKI0AT/024690

(M+ H = 479.1 found; 479.2 required; HRVS mz (MH)

= 479.1748 found; 479.1710 required. SCHEME

P2- chl or o- 5- msth\)hl eno[2 Jlpyrimdin-4-amne (P- 1

To a soI ut|

net h§i 2 F’P%‘%F PP Bo: N
I) |n 5 THF mopiLm hydr o >_C'
HH 4. 5 ) and Stir ed'rat errper atdre T-2

over two days e system was then partlti oned between
Et OAc and water, dried over MgSO4 concentrated and
5-bromeH iFberdoxuzblee -tideldk1)phase chr omat ogr aphy (0-> 75%

Et OAC/ F‘g )é%ﬁlle.i k/%})f) 2.3 fﬁ)olg }Egér}lop%%ngl (bngmlg@ﬁﬁﬁrol)éggg %L EtOH was
added ﬁ)gmsjum,fgﬂQIbgant}@qﬂ,ﬂSr]egi 312 metoh)dnd2hq siystegh was stirred at 80°C for 3h,

cooled t‘é'ﬁé&n%rﬁpéfﬁ%ﬁé@dzsérrgg o?/ernﬁhhl Te}}]eosr &veg&w%f remcf)ved z(' vacuo and then
dlSSOl%ﬂﬁ‘l in éva(f@a;z;i aqldlf@dwthmeaﬁ agidl resultinggn wcgntatecfozmatrﬁﬁo | This
prec1pﬁ5‘tg was %oﬁ&téeﬁoﬂﬁltraﬁo@&'hmlfﬂ)rdeﬁ 21 %a?ﬁgls‘ﬁ@ﬁn@%ﬂer Data for T-

triethylam ne syst em was
C/Me%tféd%r I{ r{”ﬂi‘e’"ﬁ% WWEV@%B fﬁ@‘i’@@? Brearedi nut es. The
~systemwas then partiti oned between Et OAc and water,
drie over S congentrated and purified using
S é?iéﬁaphy (Et OAc/ hexanes) to afford
P- 2 asTaawblutien 6D% (18ag,d.§ @mdP-ia:6 thT/INBM wds adddd giosphorous

ol 1y 44 ) BB U S 1 o

the sy<@m Jvmmshuecﬂovmmgm at3odm tamperatitee Thesplveilovas remloued iprvacuo and

the rea‘&g dﬁé&g&g% I@‘Stﬁelt c?n%d %F%ﬁelt]f %(fl\/lna('%gt%rafeﬂ sqllgltlg?r fv?q ﬁ{‘@ﬁ:arbonate,

and watga The og@nig, lam vas gred pveiivi: ﬁ@uﬂgnmaned/amd ourifed mnm gormal

phase @M%ﬁﬁtc%pi ph§ (EICXTHERIRS) 18 hHbR TLNR aSMHieablis. Yﬁfaefor T-2: LC/MS: 1t
reove rotar eva oration {0 giveQl as a brown

‘237%%%1\4 P} requF‘NI\/R (500 MHz, CDCl 3) d
2.01 (s, 3H), 471(brs 6.57 (s, IH.

2-chloro-5-nethylft irof dine (O-2) To a
solution of QI (1.6 g, %@W in 13 nL ACNin a

seal ed tube was added di phosgene (3.9 g, 19.6 mmol
and theat ed t ol. %aBRDSYy er ni system was cqoly\&d lit o
/a\& nt ten‘peP'!XtQWCé\OIand t He pntg nts wer Ot e
Waterg Oy

5-bro

we |n
2 Dibal-H G-2
CI N sMe 3 MnO, Me
4. thlg 1. mCPBA
2. TEA
N/\\ Zhan 1b

‘NN catalyst
d —a ~— N‘
=/ 0
u-3

j Ho, Pd(OH)z

0 Nl
/ ';j m ‘N’N C|/
\N)\ N\\)N Zhan 1b =
O “Me <:é >—‘
MezNOZS
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over MgSO4, and concentrated to afford a brown oil. To
a solution of this brown oil ( 1.0 g, 4.9 nmol) in 30
WOor00B0Id™Was added zinc dust (2.6 g, 39.4 nmol PCT/US2007/024690
amoni um hydroxide (3.0 g, 24.6 nmmol) and heated to
780C for O. 5h The system was then cooled and filtered
: fl'ltrate was then
dwater, dried over MgSOM4,

c once nT@ ét()@l(lari’dnm@l)l of |66¥}’1 GTChlom@ﬂrfmetl}yﬂfé@épynmldlne -5-carboxylate in
THF (G@ﬁ&l}’%@ qaddany 14 Et@“%ﬁ?aimeﬁbyl 51@01@51%9& d. 4@n¥L @182 @mmol 2M in

THF) l\{ﬂaﬁyﬁﬁé fﬁl%ff}:gn@u%s Eﬁfn' alt@zmt@em Wratwgfoom @%we@ehed with
brine. @Hé%g{]é/dus hﬁs(e was 5extra%ted with EtOAc (4 é{ 2:9 mL), dnecli over MgSO4 and

I, ne - z
concengiafed, The truls Bgafion rytoteur e gy ed i Btk 2%@@5@%?2 L (387
mmol, S|V @i THIF) of difgoButly1@@ingm, hyanalé wmdic)edam fmbredt ethperhtige. The
reactiogl' \%% %@%ﬂ:aﬁeéﬁﬁr}%sv g P](itl et l am n@rt{'a(%e %e aqueous

phase wag extmwd vaith Eﬁmﬂ# 50 &) ndriedtoyst MERO)4 andicdmoemtrated The residue

s BB bl 5 A BIONLH S PRI eting

was diggolyjedfin IChlomsfdmb lfmbparshtoithig soliutibn sas addedeldl g (H7 mmol) of MnO,.
the rea%f(iﬁ@%?&ﬁré&t %.Hb?é'ng teQipE{eﬁ‘&r alhbfm ed ﬁﬁ&lzgh[&glé 4’ o&e%trﬁted to

afford pipar P%Thmm@mﬁ Qll PRA-pjded mﬁ BIFA10n15)do ﬁéuSP&BQOIQQﬁ&3 mL (16.7
mmol,20 i THE N@ﬁwﬁbgaﬁl blgh3 49%01) methyltnphenyl hos honium bromide in

-di net hyl.fu r|rn| di ne
THF (50 By B e e "reAcHigR 425 s'errec{jﬁ{é?iﬁy 3CLPRPIXEIHYAS ¢ Gl avith water (50
mL) aﬁd%ﬁx)acfEd vAtiSRIOAd (ﬁl’x ﬂg m%) The combmed(orgacl)uc pha;e was drde over MgSO,
nmet =turonitrife . .
and COP?F“’F aPF@ i’?ﬁ\fe’F‘n‘i‘“%\V? %“ﬁ?}bfia%gl 0’8??3%’885% @B&/}@xaﬂes) to
afford gn oill 9D &tafordll)1 : &AAMBert=c28 T mi5AE (Mhe H) =RO8. ITioend 200 dmequired.

was cool ed to anbient tenperature and the contents
were partitioned betvveen Et OAc/ DCM and water, dried

SR)-1e[¢e(nllWin®X HiPYE 1f2eﬂ]—éﬁnethvlr4-fﬁ-mmg’2_ﬁgﬂdgl,&mia&l-2;
yl)ben%@gm_qj@mgggquj@phy (0-> 100% Et CAc/ hexanes) to '
FTord ink solid. To this solid

0 b 500 Wed> AD mEneORLS] tige {120 eahd prop pddbe Igh8 £ (48
mmol)&)fﬁn(ﬂl"@)\)and aERRnEWAY dfiRed sten(tier® ferfiperaturk foTPhbula Mthe reaction
concenfirdice Ly Bk VU Seogiroped i@&fﬁ 1556 B o qpminture
was addeé h.6fanl (12.@netblpeft tretinlabiifdendandd ped.8 mmol) b£G2 awe the reaction
was he'ggé%l 166“2’3. After 4h, the reaction was cooled and partitioned between EtOAc and
water. The combined organics were dried over MgSO, and concentrated. The residue was
purified by flash column chromatography (EtOAc/hexanes) to afford U-2 as a foamy solid. Data
for U-2: LC/MS: rt = 2.30 min; m/z (M + H) = 460.3 found; 460.2 required.

2-{(5R)-5-methyl-4-[5-methyl-2-(2H-1.2.3-triazol-2-yl)benzoyl]-1.4-diazepan-1-y1}-7H-
pyrano[2.3-d]pyrimidine (U-3)

To 500 mg (1.09 mmol) of U-2 in degassed 1,2-dichloroethane (5.4 mL) was
added 0.12 g (4.8 mmol) of Zhan 1b catalyst and the mixture was stirred at ambient temperature

for 15 hours. The reaction was partitioned between EtOAc and water, and the combined organics
were dried over MgSO4 and concentrated. The residue was purified by flash column
chromatography (EtOAc/hexanes) to afford U-3 as a foamy solid. Data for U-3: LC/MS: rt =
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concentrated to afford a mxture of R-2 and R-3 as a
tan solid that was carried on as is. Data for R-2:
WO YokMBe999T = 2.04 min; mz (M+ H = 183.0 fourdl/usB®87/@24690
required. Data for R3: LM rt 3.19 min; mz (M+
H = 227.1 found; 227.0 required. SCHEME S

169 miaMRBE 55 -0 %8 B R eGuted RS b4 [id 5 4522155 Foung
4322143 raquiredl ) in 75 nL MeOH was added net hyl hydrazi ne (

1.3 g, 29.4 mol) and the systemwas stirred at 650C

for 2h The reactlon contents wer e pored |nto a flask
i 454 24 I 3-plbenzayl il zepap-d gl -6.7-dihydro-

SH-pﬁﬁm@'%ﬁndﬁqg@Uﬁgl vents wer e rem)ed by rot ary

evapo Ve a brown. s Thi s

id
e DT R0 B0 B ST B IAIeEAT OGS} oot G G as added 68
mg of My S@%ht @&@exﬁ@faﬂ&ﬂﬁmﬂi £bxide Adfthe falidn Bitae tv@@ F[a@w@ﬂider an

atmosgnaes%o Iydr(ﬁgﬁ] at gn?@nktsp&vgraﬁg%_%ﬁ%%lg% (ﬁe reactlon whs tsll_cDréd through

celite dndoticeriated| Pe mzidue Was plfied by ﬂasthe:ohﬁarﬂc)hra'ma‘@graphy

EOATRRAST Ao RLU-L oz ol shid B o™ ECTosi o | B By oz v+
H) = 43432 fhemt; 4341 ge@ind HRMStmgd(M+H}E 434.33 Entowad; 434 2289 required.
anbi ent tenperature and the contents were partitioned
bet ween Et OAc/ DCM and wat er, dried over MySO4,
concentrated and purifi eSCHEMI Vnor mal phase
chr omat ogr aphy (Et OAc/ hexanes) to afford a white
cryst@z\jf’%ﬁ povvder FTo EPd&iﬁdf)al[b(l:M)n Ri S v b
crystallli OF 37—g——>1. 7 [ )i n 32—kt OH
was dedﬂ%‘@c dustgﬁo @tsy,dmE3. 9 NY, ~Gimin G
hydroxide (1.1 g, 8.7 mmoiopecand ated to 780C for
0. 5h. The system was thepiool ed an-filtered thr ough\\
a pad of celite. The te was partitioned bet@eeln
vvater/—el{i owel MerSSOBMF an ncemtxatgd th
af fofld 3- 2*asHN yelN© | i d. 1008 a SyZN LC/INBN+
= ¥ 3ANT6 m A (Wi 183. 1 found:)-183. brdayi
SCHEME T5- br ono- I, 3-Me azole-2 -thkol (T-1) T&%a
sol ut van of 2-am ng—z4- r onophenol (3. 15. 93 mml
in 45 nL Et OH was added pot assi um et hyl xant hate (5.1
g, 31.9 mol) and the systemvvas stirred at 80Q0C for
2-chlo®i3-neatlapt] e[ (1 & i i ng¥-19t i rred over ni ght.

The Soch 1t @%ﬁ?ﬁﬁgm h O %rr‘ii’ﬁ RINIE
and ac led Wit chté)?c?g a%?%p [qnﬁje: 1ng [ n?gs hil) was
added Ig,rS&QIQ}It mmeliof petessigm allylrifuoroborate, 150 mg (0.18 mmol) of
PdCl,(dppf)-DCM and 1.54 mL (11 mmol) triethylamine. The reaction was stirred at 100°C for

15 hours. The reaction was diluted with EtOAc (60 mL), washed with water, saturated sodium
bicarbonate solution and brine and concentrated.. The residue was purified by flash column
chromatography (EtOAc/hexanes) to afford an oil. Data for V-1: LC/MS: rt = 2.06 min; m/z (M +
H) = 169.1 found; 169.6 required.

2-chloro-5-methyl-4-propylpyrimidine (V-2)
To 550 mg (3.26 mmol) of V-1 in ethanol (10 mL) was added 100 mg of 10%

platinum on carbon and the mixture was stirred at ambient temperature under balloon pressure

hydrogen gas for 15 hours. The reaction was filtered through celite and concentrated to afford an
oil. Data for V-2: LC/MS: rt = 2.04 min; m/z (M + H) = 171.1 found; 171.6 required.
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precipitate was collected by filtration which afforded
T-1 as a grayish white powder. Data for T- 1. LC M

WO 2008/0@997 min; mz (MH) = 230.0 found; 230. OPCT/US2007/024690
required. 5-brono-2,chloro-l ,3-benzoxazole (T-2) To a
solutlon of T-1 (1.8 g, 7.8 rmol) in 6 nL DCM was

(P08 gngj;-é ri”f‘i' ) triazol-2-

morru

yl)benmmb] 1 4ahgjzeb@~_@f_$): em vvas st i rred overni ght at room
tenmper Aty tor Iﬁfsér&g}(@ﬁ’f rﬁ?ﬁ‘cﬁ BFG%V 65 h%e(b%%%ﬂ?ﬁ%f‘vhfand 674

reaction con part |on

ul (4.&aminod) teigthytaming srDME @a@Lma&ﬁt@@d@b heA°€; forhé horrs efhe reaction
was dlﬁﬂé‘d Wi Ac '(@()’I%L MRshed 'bvﬁﬂ u%‘t’é%r sa%a@@&odl&ﬁﬁﬁ‘%ﬁdrﬁ&eé&luuon and

puril usi ng. nor nal ﬁ ase chromato
c

brine aelétcememés@dn &by rasislug YA Pari e by Jash W@gleemaé)gr@ava
(EtOAchh%xérxreg) tolaBoPa fdalnysoBd 3 Ddth for VBZLCHES: F=2350 Sid; WwHEM + H) =

equi r ed
4342 {usi A sayrecs HAMSHYF (Y8R aF0h gounds 4266Pueayed.
To 3.0 g (12.9 mmol) of ethyl
4-chl oro- 2- (et hyl t hi 0) py&ifd fli qe- 5- carboxyl ate in THF
(65 nm) was added 1.12 gé({jf%ml) of allyl al cohol
and 6.45 nL (12.9 nmmol, 2Min THF) NaHVDS. The
gegction was stirred at /a ient tenperature for 2h an/\\
" quenched vvlth br| ne. OTWeNAQerus phase e}q—lc\act d 'N-
VE t |Et A) , /dri ed ed_overr
c he rUn

-@ ea'goéﬁ@guﬁs 7 NNaS\\)

reé-di ssol ved i N THEMES
in THF) of diisobutylafum num hydrl de was added

anbi ent tenperat &%, The react i s quenched after
45 mnutes wth saturateﬁd &?gfpm ot assi umtartr%te

The aqueous phase was exggacted/w th Et OAc (4orte
m.), dried over MgSO4 and congéntrated. The resi
was purified by flash col mchr omat ogr aphy

(Et QAc/ h ane?\l) to aff apdNanyoil . The resultl ng ooIN
was di ssqlv ' n' or

(31 Fa
sol uti &n Q%‘r\edj ) 7mTrH \225\‘
reacti onFwa ir YR ent teerer re
filtered through celite aJfd concent'\ﬁ%ﬁed to aff M

clear oil. The r¥V5@|It|ng oil was added in "8 (1
to a suspension of 8.3 nL (16.7 mmol, 2Min THF)

(5R)-1N3 MR 30 Ru G oethd BoRiTE-2-y11-5-methyl- “efSmethy 1220 H -1 3-riazol-

Imet rnyfl t rl.pnenyl MMOS PTTOTI T DT o1 dae 1711
2-yhb ] ij Wsh)i rred 2h. The reaction mxture was

h -
qu e)r: c 5% %%Lﬁ@@rfé\gfdérg n‘(o(lﬁgnbe Hﬁ%orlggﬂ(}ﬁ?)(g? at @ L’ﬁ&ntopl oggzqaﬁlchloro -5

(4
(tnﬂuqsgrse!pyamne@meea@drlé@ i (lﬁ?émeb)ltaegﬂm@eda AMF & nﬁy\(vas stirred at
100°Cfih a%hcx‘éOJaUEfﬁblrﬁlﬁHs&%fo@ 80 aiihites. BHRGAchioN dag@llute@ wathi ROAc (60 mL),

washe&yvltg v%%r gatpra@ﬁaoé} gg)gblcia%%t&agﬁ q,célglon an%z)nne and concergtrated The

residue was purified by flash column chromatography (EtOAc/hexanes) to afford a foamy solid.
Data for W-1: LC/MS: rt = 2.63 min; m/z (M + H) = 480.1 found; 480.9 required

ue

(5R)-5-methyl-4-[5-methyl-2-(2 H -1.2,3-triazol-2-yl)benzoyl]-1-[4-methyl-5-
(trifluoromethyl)pyrimidin-2-yl]-1.4-diazepane (W-2)

A mixture of 30 mg (0.063 mmol) of W-1, 22 mg (0.125 mmol) tetramethyltin, 5
mg (0.006 mmol) PdCly(dppf) and 26 mg (0.625 mmol) LiCl in DMF (1.5 mL) was stirred at
130°C for 30 minutes. An additional 22 mg (0.125 mmol) of tetramethyltin was added and the
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(5JgVl -r4-fallyl oxyV5-vinyl pyrimdin-2-yll-5-nethyl -
[5-methyl-2-( "2 -1.2.3-triazol -2-

wWQ Qimenawyt | - L4-di azepane (TJ-2) To 500 ng (2. 4PCTHUsd0P7/024690
of U1 in CH2A 2 (12.0 nL) was added 1.08 g (4.8 nmol)
of / WCPBA and the m xture was stirred at anbient

reactloal s'tTpr%{l ?&ulr l?odfr %org‘ 'ﬁl%lféacngﬁ Svas gﬁﬁtteg ﬁ@%‘gﬁb%%%owﬁi ed with

saturafd sodmmrbembonate solutionrapd \base anttieancgntgiredyTh¢ mldmemlp)mﬁed by
flash chuntﬁ{ &lﬁ&lﬁ)ﬁ ﬁgfi\chle%é%%) {o4z}fﬁ) {g}ém;p%] olfd? BQQ £o-2: LC/MS:

react |onvva ereac ion
rt =3 i our @ = ﬂéﬂ@ufpwaﬂaééO ‘Sseaued: HROS mér (M o) 5160.2090 found;
460.20608e&8r81 ned organics were dried over MgSO4 and
concentrated. The residue was purified by flash col um
chromat ogr aphy (Et QAc/ hexanes) to afford U2 as a
(5R)- 1tfqam/th§>@¢ sizitnﬂaetcﬁnétmws)nﬁndm W5 -théthl-BO5-Fefhyl -2 (2 H D 3-triazol-
4 3 fo 460. 2 required.
2-yDbenzplig] [ 5- net hyl - 2- (2
-1. 2. 3Atm1|xa1mbf Zramp ehéHyindol LoiWd] azdpeinpl (M9 thmol, 4.37 N in

et G981 SRR 05 ) o0 AR 14808 R i wi
EtOAa@@anlL)) whgheg with @ateryshipranéd sodamn bigarbahatk yelutiamand bréne and

conce:rﬁ}a%écfJ 'Tﬁq_ﬁ@ﬁiu@ tv&a% ﬁ)ﬁgﬁ@ci b}aﬂmh%!mﬁr?@igg{;@{ a@h& El?tgkéc/hexgnes) to

on was partitione

afford wfeamy salidd Dhie feoWh3 rle@’l\/b?i ghmided me a/ziM ed)ov 476.0i@md; 476.5
requir@ HEMS GPALNIFHF 4782 mﬁugm7%§mfeded by flash

cOl um chr omat ogr aphy ( Et OAc/ hexanes) to afford U-3 as

a foany solid. Data for U3: LOMS: rt =1.69 min;, mz

(M+ H = 432.2 found; 48HEMEXUired; HRVS m z (M+H)

43262155 found; 432.214 equi red. //\\
2(5|'>V5methy|4[5me yl-2-(2 - | A o N N
N3 zo) - oyINl I . 4- d| ep 7\ N
VU |7- thNo- - \m 'Ne (- 0
420 mg N0. 97 I@ Ethdn/gaSBed 1Al

(9.7 nmL) was added ofl02® wei ght percent

pal | adi um hydr 8@ de ard the reactiog/mxt ¥ was
pl aced ungwn, an émsp e of hydPoggpNat anbi ent

t enper at umedH Af t er \2 N th gacf/ion was filtered
t hrough celit& and co tr te TJ eS| due was

purified by flash col unm chr tMg j
(Et OAc/ hexanes) to afford U-4 as a ngsolld. Dat a
for UL4: LOMS rt = 1.63 mn; n12(M = 434.2

2- meﬂ{vquénﬂs MﬁinktﬁﬁQuFSEﬁ&hyltﬁk@Hrm 2.3 Mbab%l szBéhzam 2] 4-diazepan-1-
f 99 required. SCHEME V

Inic & thyl -4-[ (1 E Vprop-1-en-1-yl]pyrindine
CV-1) A mixture of 50 mg (0.17 mmol) of G-2, 34 mg (0.22 mmol) of 2,6-

dichloropyridine -3-carboxaldehyde and 116 uL (0.84 mmol) triethylamine in DMF (3 mL) was
stirred at 100°C for 45 minutes. The reaction was diluted with EtOAc (60 mL), washed with -

water, saturated sodium bicarbonate solution and brine and concentrated.. The residue was

purified by flash column chromatography (EtOAc/hexanes) to afford a foamy solid. Data for W-
1: LC/MS: rt = 1.96min; m/z (M + H) = 419.1 found; 419.5 required

2-methyl-6-{(5 R )-5-methyl-4-[5-methy]-2-(2 H -1.2 3-triazol-2-yl)benzovl] -1.4-diazepan-1-
y1}pyridin-3-yl)methanol (X-2)
A mixture of 30 mg (0.072 mmol) of X-1 and 2.7 mg (0.072 mmol) sodium

borohydride in methanol (1 mL) was stirred at ambient temperature for 10 minutes. The reaction
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To 1.5 g (9.2 mmol ) of 2, 4-dichl oro-5-nethyl pyrim di ne
in DVF (35 nL) was added 1.5 g (10.1 nmol ) of
WEoi0asedoam al | yl trifluoroborate, 150 ng (0.18 PamU$2007/024690
PdCl 2(dppf)-DCM and 1.54 nL ( 11 nmol ) triethyl am ne.
The reacti on was stirred at 1000C for 15 hours. The

vas RSV ATES OO SR SRS, SR G o n
brine, dried waihoedlunmu&fdte and leengeptratdd ¢o atbard puolid.i Emtbior -AsHC/MS: rt =

1.25 nﬁRJ M}?&@b'}g A9 ﬂ;‘ﬁh{ Ozwss%g(nﬁlé%f‘ S{Ig\g% (ﬁm L%zﬁ‘%ﬂg found;

421234716‘9111_‘Fdfound, 169. 6 required.
2-chl or o- 5- met hyl - 4- pr opyfrawripy di ne (V-2) To 550 ny
(3.26 mo of V-1 in ethanol (10 nm.) was added 1
of 109498 ?931 IPWiRE GMROHPEONCTECTRF t}ﬂrsgttb? f?%%n%’ElF&Pé%llog% but

subsnﬁhngﬂﬂd@l a@?isopﬁﬁmubg_tﬁﬁféd lﬂ&@t@ﬁt bﬁ(ﬂés@ﬁ’t?bdri{l Qf&sfgf?o

ours e reactl on S | ere rou
Scheridaing ExafBies o Mifen A Hor BEAHTHT Hrre P TIeRiely M?lable described
in the MteZiture Gf Madily syrthediAed byione skilléd {n\the attof srghrit.s¥nthesindithout undue

requi red. (SRV5-net hyl -1 - (-
expenmn‘l@[ ||‘y|q _r pr n(p‘yl P‘yl ; ; ||| Yj] || 2(‘yl \VI4 r5 net hy! 2 f2
Cmp [+ 1.2.3- trstﬁmerZ- vDbenz aydaﬂnel 4- d| | azepane C\/-BIRMSm/z(M+H)
Xt £ of —289 g6 87 moh) 165y (697

1) of V-2 and 7&%( 44886th}"183 1(51RD-|5em¢t§1Y1am ne in
was stPrr t Al I The
Pg’@"mﬂmm (rada 19991&12?%021% W ahe431:2202 found,
I-1 at &7, “@at uy at et ym b Wﬁbﬁl)be@@}’ﬂﬂb%n dnﬂiﬂbﬂ%éeqmred-

and concent ratedMe\Th# I €5 dAYepanASy 1@ur3.f| ed by flash
col um chr omat ogr aphy ( Et QAc/ hexarl1 to affor/d a

cany solid Data Mér \~ 3| DENZOKEZO = 2 30 min: mz
M+ H = 434.2 founi,/\ﬂsms re U|red HRVS |z ( M+H)
4,

found; 34,2863 SmeeiylredSRBGHEEYIY

| )CJN/%YDBN (toifl JM[QHE‘&HM 2-QH123-
N-2-yl 1-5- | -4-r5- jﬁ 448.1920 found,
1-2 171, 2.3 triazol" 2my nz JWﬂZOFE'E )é?rhz?%"[l B (W 538 £914 required
m xture of 100 ng (0/33 niréiayepah-1G12thich6[218- (0. 4 1 ] '

nmol )
of 2,4-dichloro-5- M&rifl Jﬁk’omt%ﬁﬁ) pyrim di ng and 233
m. (1.67 mol) triethylam (2 m) was stirred

gt I00C in a mcrowaye synthesizer for 30 m nuytes. The
reaction was dilute t h| B {GW®-F-68thyl-F;[Swashegd with
vva erys Qa od"NuPh bl gREREPabE EORUtLRN. and brine
13 on@)fﬁm at " \The res 32\ty'l)il?vvas ulgi_gégg?agy f | 43412515 found,
- hrd@ tdgr (Et ENNES orid

foarry solid. Da?'\ée g/ W | 1J.y¢¥5/137g.t 2.63 mn; ?}?22.25(1'%'requlred.
+ H) = 480.1 foun’aI 480. 9

te?r%ﬂeroqumazohne

e

N
0o "™\ _N 2-{(5R)-5-methyl-4-[5-
/N N {(5R) yl-4-[ .
- N N methyl-2-(2H-1,2,3-triazol-
N \\) ) 418.2354 found,
1-4 “Me 2-yl)benzoyl]-1,4-diazepan- .

i 418.2350 required.
e 1-yl1}-6,7-dihydro-5H-

cyclopenta[d]pyrimidine
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W@ 200869901 onet hyl

(5RV5- et hyl - 4- [ 5- net hyl
1.2.3-triazol

A mxture of 30 ng (0.063
rmol) tetrarrethyltin,

-2-(2 H -
- 2-vnbenzoyl | -1
)pyri mdin-2-yl]-

-r4-net hyl -

nmol ) of WI,

1, 4- di azeprCBUSMHR)24690

22 ng (
5 ny (O 006 rmol) PdCl 2(dppf)

0. 125

1-5

prmd—26—Tg (0625 ot )t
stirred at 130C for 3@\\m
0. 85 )ﬁ{oi}t eorf hy
I her efic(i o Q' 1
di i W )tsLh Et OF mL).
sodi um bi car bonatde ut i
concentrated. The si due
chr omat ogr aphy ( Et OAc/ hex

for

C—m DvVF (175 1)

nGjoedimethyl-adds R)-Hnal

PR P

1,2viastagol-2vybergayllH 4

14N eBE PR 2

hAlpyyintidingf f ord a f o4

Was

22 ny

| OU6/ED9 found,
' 296 2299 required.

h col umm
nmy

1-6

sol1d. faata Tor W2Z2: CTC
= 460.0 Pound; 460.5 requ
found 460

oyplen ], -
312 ng (0.65 mMmol Y€
N i n nmethanol) sodwm was

5. rt = 3.48 mn;, m Z
WOXH%dhmquhwl—b
3 W)%eﬂethg'lw @/I

- mettyl-ge@Hy1,2.3-trigzel |2
az%g)@&?zowv!ﬁa d&?ﬁt u

446 L (1, 9

s peodl. AP umiding

(M H

4902559 found,
" égqj?gél?equired.
, 4.37
erature

1-7

for 30 mnutes. The react
60 ni), vvashed Wltm//ﬁ

bi ngﬁ:a
r esi

LC/ MSjge I t
Irequi red; HRVS ni zp,{

I equi red. SCHENME X 2- et h

on was diluted wth

 L3sdimgthat-6d (3B -um

PretsLans et
é%&m&ols%vﬁ ﬁ
4 L dit anﬁ@l}OlHound

476, 2 ound;. 474.
pyréqu pyrimidine

LQ

Et CAc

d. The
r o4t6y2410 found,

f @5766%%:required.

2017

-5 nmet hyl - 4- [ 5- net hyl.- 2-

Q il-tnazol 2- y )rb/e

Unj’ COMT na
d| chI or ogyrl N

34
bo

hmol ) triethyl am ne

for 45 m nutes. Theter eact

washed with wate

DVFdiazepahyl-viad. Bt i rred

%Tbromo-Z-{(5R)-5-methyl-
df{ﬁymkﬁhﬂ&—@)‘]—l\mﬁ-xt ur

Ka é %gébgﬂég&q 1 %{ u E

thzmqiéluted W th

saturated sodi-um

e of 50
6- %495.1184 found,

(#9811 44 required.
at 1000C

Et OAc

o=

blcarbonate sol uti on and
resi due was purlfled

’#”ﬁeN d

3-yl ) net hanol

(X-2)

N

a-(rdbwpomsghyly  pat a
Mdfn-kl)yl]éli?z ézﬁnun

met h ﬁ%ﬁ?ngﬁﬁ)y

*<

r

d.. The
r aphy

fo

4{4?‘1’}@_0@‘ found,
| 446. [ 1Hequired.
i di n-

1-10

N ]

‘n-N

0]
F =N —\ N
F N \\/"/Me

13 3tuardlss

1,4-diazepane
(5R)-1-[4-methoxy-5-
(trifluoromethyl)pyrimidin-
2-yl]-5-methyl-4-[2-(2H-
1,2,3-triazol-2-yl)benzoyl]-

1,4-diazepane

460.1856 found,
460.1860 required.

The following compounds are prepared using the foregoing methodology, but

substituting the appropriately substituted reagent, as described in the foregoing Reaction

Schemes and Examples. The requisite starting materials are commercially available, described in

the literature or readily synthesized by one skilled in the art of organic synthesis without undue
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A mxture of 30 ng (0.072 mmol ) of X-1 and 2.7 ng

(0.072 mmol ) sodi um borohydride in nmethanol ( 1 nlL)
wWoR®SHE999T ed at anbi ent tenperature for 10 m NECEES20071€24690

reactionwas diluted with Et QAc (60 niL), washed with

wat er, saturated sodi um bi carbonate sol ut| on and

e e T e e

1-yl} quinazdiiviesS-ehloro-24(59- 5-metiy]-4 43 m&hyl ek (AH-22;3-thael- 2y hbenzoyl]-1,4-

diazepm 'é)lwhzgﬁelr%ﬁ%agzélneg %‘é&ﬁﬂ 34{31752 345- dzﬁaﬁ)gb“ ff?%nzgfﬁblfz (Jyl)T}ﬂ Ghethyl-
1,4- dlmpm&dllogbonmﬂ -(8Hbk2.Bttriazakg- xl)’@namtﬁ gp{' [()eH 6- C oro- 1 3-

benzoxcdiglsﬁ' !))n i H{g? 23U Mb2epan- l%ﬁﬁfﬂoﬁﬁﬁ 4. QH 08 01889 9Qben201c acid;

mes an uirSite startin

3- {[(%SAt"eﬁ @ﬂ@rowe%@ewml@r)d ) ymethdr %Sl%ep%xﬂ¢%@wﬂh4 H-1,2,3-
tnazoltzh?l ?ﬁeh?l’]ﬁ%ﬂhﬁﬁoloé 7rcﬁﬁ@drby2 ﬁ(g -hesdigad- ?_y(zqmﬁ 23Kirfab &I -
S

t of
Dbengaytls sheentt-ba IOk Eh I SR e eR g 12s(aki-4 8. 3-triazol-2-
yl)benﬂ@upg,uda&ef;m ego}ltmgncs[amggymwme QU{(SS)JMdtHyUMI-[QQKZHhEZ 3-triazol-

O IR T A e T Beat e e R Py

1,2,3-tsihzoli2-yijpenadyd - AtdBazepan- d:qﬂméﬂedlhj'dry SHJa{cl(mbhta[d]pynmldme 2-

(59 SRy s ROk Dg hiier 3L 9 SRl v BuLhsaLE ol A

one . eSI S
dihydroguinelen peH ) romar @chloro-2-{(5S)-5 methyl -4- [5 methyl -2-(2H-1,2,3-triazol-2-

yl)bengogfljzwcﬁ?az]%péﬁ )a}fgggﬁ[@@yh{??n{rf@%agkljl)-gneg'Strﬁétﬁyzloi RMH-1,2,3-

triazolg)- ﬁlhlpe@?@yllzl fedaepan- rlré/tlhmen pmﬁw 4-amying;Spmethyl-2-{(5S)-5-
methyl- L[ﬁtﬂe‘iﬁﬁ-@o@flzt S bBaraoyvy belnzey"} ld'-cﬁéz%ﬁﬁfl‘l 1}furo[2 3]pyrimidine; 2-

((5S)-yrdetbyloa e p/loﬁélﬁ;lez?s - f’)fégzoaﬁ;lzé g}(%eﬁarr'l' 12136, 7-dihydro-

5H- pyﬂmmizlaa ;Jémmi&hc 58)25l=rﬂet8y131 ¢5r indthel-4-profylpyeins diat Byl)-4-[S-methyl-2-

2H li? é[ rng %af&ﬁs ah Jg g}aﬁm? }ngf ?:ji[. %020 §y( r}ﬂuorometﬂylgpynmldm 2-

yl]-5- méthyla@[ﬂ mE‘ehyll)Ze@ﬁ el ,2,3acinzh]--A)behf gyl B) ;441§ Zeparte; (¥S)-5-methyl-4-[5-
methyl}Z g%J CArBoRy f y{)b%_&z%ygelt plyljnethgfl él' (tgl'tﬁa%?r?ert]hyl)pynmldm 2-yl]-1,4-

 diazepand; 4% L-p4- yje)h@hmy(ltqlfﬂ;mrhmmhy})pynmldm -2-yl]-5-methyl-4-[ 5-methyl-2-(2H-

PRI T L DG M
methyl4-] LeRasy. J2]- QU-A2! @Ltﬁéﬁﬂ@éﬂeﬂé}}l} |I”4Qﬁ£ke an-1-yl}-1,3 benzoxazole 5-
methy{ %r{&g]&p hni 9 [E methyl {2((3 1 3 3met h(yl 2-yD) enzcg}%ll 4- dlazepan 1-

yl} thieRo}d, 3 URsyzieidine] 2-4¢58)-szngthyl-4-{ Shiettyl-8(ZH8E, 2 Sttriadvt dryiyhenzoyl]-1,4-
diazepB 43|05, SIS B s TEAATTe] 24580 Skt 415 ety -2- Gl 3y 3-triazol-

2-yl)bengeHiH eydibzgpant] afl Hophrdihpdrdt St cydepenta[d]pyrimidine; 5,6-dimethyl-2-
((59)- i%?'e%%)jﬁ Beﬁlg%grﬁ‘ 3 1“%2 1’-@%’5%&&1]31 3413880 Byt kbR 3-
d]pyrlmlqu;{ Ac;qlumqydi 61d.1rgqtby-])2 05 )-5-methyl-4-[5-methyl-2-(2H-1,2,3-triazol-2-
yl)benﬁgf‘ﬂ‘i A RaApdd- D) rRrolES AYbyritnibiRe "ES Dﬂtlnet%yl(-@-'{'(fj S)A-methlyl-A[5-

methyl2 (Pl 7e3rtrjazol-2-yhbenzoyHnl4-digzenapr -y f H-syarglg 3 4ritpyrmdine; 5-
bromo(ﬁﬁ)SS?BQnetﬁ et Sytlethat Q42H2r231‘ﬁ152012%1)benz0yl] 1,4- dlazeﬁ)an 1-yl}-1,3-

bemo*q@p@zgsa%a%;t}?gle{]?ﬁ%%}w}p fkazgi)xatgx )p%%téln%nﬁﬁ% [§ Bﬁr1,2,3

triazol-2-yl)benzoyl]-1,4-diazepane; (5S)-1-[4-methoxy-5-(trifluoromethyl)pyrimidin-2-yl]-5-
methyl-4-[2-(2H-1,2,3-triazol-2-yl)benzoyl]-1,4-diazepane.

1,2,3 tﬁaZ 1% J1 Béﬁ&@?]? ﬁ(é?egélenﬁtrhﬁthylﬁ g@ K ?#+¢tﬁy134 f9-hRaRt-242 H -
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met hyl - 4-[5-nmet hyl -2-(2H-1, 2, 3-tri azol - 2-yl ) benzoyl ] -1
, 4-di azepan-| -yl }furo[ 2, 3] pyri m di ne; 2-
wQ ¢@FpeBonet hyl - 4-[ 5-met hyl - 2- (2H-1, 2, 3-t ri azoPECRUF10)TE24690
nzoyl]-1, 4-di azepan-1-yl }-6, 7-di hydro-
5H pyrano[ 2, 3-d] pyri m di ne; S
E r5n§2 h?}\/‘@te “%elzih{/éngl%h oL DY s QIR Rh® Vsl With r¥fetends fPcertain
particuthrlenthogimeritatheteof thosg iskitled yi the lartawidli apprepiatecthat various adaptations,

change§/5[5 K Eﬂﬁﬁét?%ﬁé'%g?tgﬁ%‘é% E%lql&gf ?f;ﬁﬂm’dr& RY ptoZkdlirds #id protocols may be

made withous deparangfrom-the ymehansiacppg of the givartigiane;
(5S)-5-nethyl-4-[5- nethyl-2-(2 H
-1,2,3-triazol -2-yl)benzoyl ]-1-[4-nmethyl -5-(trifluorom
ethyl)pyrimdin-2-yl]-1I,4- diazepane;
(5S)-1-[4-methoxy-5-(trifluoromethyl)pyrimdin-2-yl]-5
- et hyl - 4-[ 5- net hyl - 2- ( 2HI
2,3-triazol-2-yl)benzoyl]-1, 4-di azepane;
2-methyl -6-{(5 R)-5-nmethyl-4-[5-nmethyl-2-(2 H- 1,2,3
-triazol -2-yl)benzoyl] -1, 4-diazepan- 1-yl
}pyridin-3-yl)nmethanol ; 4-nethyl-2-{(5S) Snet hyl -
4-[5-nmethyl -2-(2H1, 2, 3-triazol -2-yl)benzoyl]-1I, 4-di az
epan-1-yl}-1,3-benzoxazol e; 5-
nmet hyl - 2-{(5S)-5-nmet hyl -4-[5-net hyl -2-(2H-1, 2, 3-tri azo
| -2-yl)benzoyl]-1, 4-di azepan-1yl}
t hi eno[ 2, 3-d] pyri m di ne;
2-{(5S)-5-net hyl -4-[5-net hyl - 2- (2H-1
,2,3-triazol -2-yl)benzoyl]-1 ,4-
di azepan-1-yl }-5,6,7, 8-tetrahydroqui nazol i ne;
2-{(5S)-5-nethyl-4-[5-nmethyl -2-(2H1,2,3-tri azol -
2-yl)benzoyl]-1, 4-diazepan-1-yl}-6, 7-di hydro-5H cycl op
ent a[ d] pyri m di ne; 5, 6-di net hyl - 2-
{(5S)-5-nethyl -4-[5-nmethyl -2-(2H1, 2, 3-triazol -2-yl)be
nzoyl]-1, 4-di azepan-1-yl }furo[ 2, 3- d] pyrimdine;
4- et hoxy-5, 6-di net hyl - 2-{(5S) - 5- net hyl - 4-[ 5- net hyl - 2- (
2H1,2,3-triazol -2- yl)benzoyl]-1, 4-di azepan- 1-yl
}furo[ 2, 3-dj pyri m di ne;
1, 3-di et hyl - 6-{(5S) -5-net hyl -4-[5- nethyl -2-(2H
1,2,3 -triazol -2-yl)benzoyl] -1, 4-di azepan-
1-yl}-1H pyrazol o [ 3, 4-d] pyri m di ne; 5-
br ono- 2- { (5S) - 5- net hyl - 4-[ 5- net hyl - 2- (2H-|
,2,3-triazol -2-yl)benzoyl]-I ,4-diazepan-I -yl}-I ,3-
benzoxazol e;
(5S)-5-nethyl-1-[4-methyl-5-(trifluoronethyl)-pyrimd
n-2-yl]-4-[12-(2H1, 2, 3-
triazol -2-yl)benzoyl]-1I, 4-di azepane;
(5S)-1-[4-nmethoxy-5-(trifluoronethyl)pyrimdin-2-yl]-5

methyl -4-[2-(2H1, 2,3-triazol - 2-yl ) benzoyl ]-1, 4-di azep
ane. Wil e the invention has been descri bed and
illustrated with reference to certain particul ar

enbodi ments thereof, those skilled in the art wll
appreci ate that various adaptations, changes,

nodi fications, substitutions, deletions, or additions
of procedures and protocols nay be nmade w t hout
departing fromthe spirit and scope of the

i nvention. WHAT IS CLAIMED IS: 1. A conmpound of the
formulal : ORNNRIL
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| wherein: R is phenyl, which is substituted wth R

a Rband RR C R2 is heteroaryl, which is substituted
wownaboé®e7 R2b and R2C; R, Rib, R ¢, R2a RZRCHOS20R2624690

are independently selected fromthe group consisting

of: (1) hydrogen, (2) halogen, (3) hydroxyl, (4)

5&3@1? -6a|ky| where mis Oor 1, nis 0 or 1
WHA‘{V\Zﬁ;Creln it mis O or nis 0, a bond is present),
wherei n adj acent R2a and R2b or R2b and R2c may be
j oi nedqt w cl oal kyl or cycl oal koxy
ring, L '§Q:wh@r%[emdﬁf [rf lelﬁg’ unsubstituted or

substltuted with one or nore subgtituents selected
fromR , (5) -(CGOm-0On C3 6c cl oal kyl, where the
cycl oal kyl is unsubstR2tuf €d ox B*Eh {4i tut ed with one or
nore substituents sel ectgd fr RI , (6) -(COm
- C2- 4al kenyl , where the akke unsubstituted or
substituted with one or nore sub‘ﬁltuents sel ected
fromR , (7) -(CO m C2-4al kynyl, where the al kynyl
IS unsubstituted or substitufed with one or nore
substituents selected fromR 3 (8) -(COm-On
whereinghenyl or -(C=O)m On-napthyl, where the phenyl or

R1 is piRBRyINWhichSs muﬁ%d\biﬂﬁﬁdiamllsaiﬂqlld, uted with one or
nore substituents selected fromR 3 (9) -(CrOm-On
-heterocycl e, where the heterocycle is unsubstituted
R2 is lmtersm’glstwlﬁmleduhrmtltthecbw&h<Rr2ar®21bamub%q i tuents sel ect ed
fromRI 3 (10) -(CO1n -NR ORI 1 wherein R 0 and R
re i ndependent| y sel ected fromthe group consisting
Rla, Pd]b Ré%;)RZ@yB,?BgechR ¢ e imlepeadsungly selpgted froingthe group consisting of:
{}zubs}; ({r,#gd or substituted with one or nore
s stituents selected fromR 3,(c) C3-6al kenyl, which
@) unshabegent ut ed or substituted with one or nore

s(t;l;)st | ydeertys, sel ected from RI_ 3
4)  -(C=0)m-On-Ci-6alkyl, where mis O or 1,nis 0 or 1 (whereinif mis O ornis0,
a bond is present), wherein adjacent R2a and R2b or R2b and R2¢ may be joined
together to form a cycloalkyl or cycloalkoxy ring, and where the alkyl is

unsubstituted or substituted with one or more substituents selected from R13,
(5) -(C=0)m-On-C3-6cycloalkyl, where the cycloalkyl is unsubstituted or substituted

with one or more substituents selected from R13,
(6) -(C=0)m-C2-4alkenyl, where the alkenyl is unsubstituted or substituted with one

or more substituents selected from R13,
@) -(C=0)m-C2-4alkynyl, where the alkynyl is unsubstituted or substituted with one

or more substituents selected from R13,
(8) -(C=0)m-On-phenyl or -(C=0)m-On-napthyl, where the phenyl or napthyl is

unsubstituted or substituted with one or more substituents selected from R13,
9) -(C=0)m-On-heterocycle, where the heterocycle is unsubstituted or substituted

with one or more substituents selected from R13,
(10)  «(C=0)m-NR1OR!1, wherein R10 and R1! are independently selected from the

group consisting of:
(a) hydrogen,
(b) C1-6alkyl, which is unsubstituted or substituted with one or more

substituents selected from R13,
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(d) cycloal kyl, which is unsubstituted or substituted
Wi th one or nore substituents selected fromR 3 (e)

WEb@aPE99™hi ch is unsubstituted or substitut edP@i/UR200TIE24690

or nore substituents selected fromR and (f)

het erocycl e, which is unsubstituted or substituted

with o or : .

"s(0) &gl cgﬁégcgﬁﬁb&hfchlﬂse@sﬁﬁ t%&g?%?fsﬁ{&@ﬂl%ﬂfgne(&%ore
sel ect ed frmhssththmtdeeﬂeanedframsl{l&f ROand R |, (13)

- VVI t h é)rlgzﬁyscgz\ll{val‘@l Pedd ?bséﬁlgg 0 %E%?Qﬁébg%{dn%cgﬁ?oée

hal ogen or Ubstitaeity beleased fbmrRlidy adj acent R2a and R2b

or

CyCI oa Igf?eﬁzlagn{ﬁbdg Biﬂﬁglbgtﬂgﬁh%mﬁuﬁsﬁuﬁﬁf mtﬁlgn? or more substituents
cycl oal kyI siectaddt xiyndl s unsubstituted or

subst 'R(]tf}Jt € dhé‘ﬁért)éycpen %vh?d'h 1g9f1§1b§ﬁ‘tlﬁ§etd' dr 4EPNRutSEWRA LRE or more
from s -G - %?IE} - C3- 6cycl oal kyl, which

i's unsubstliq?ﬁtét&eIWS@%%q Rld.wi th one or nore
syt i 15¢@-BRIERétLted fromR 3; R 3 is selected from
gr ¢ i 0 ; r i
(Q?) @) ﬁ'i‘? C\iﬁer%& (gillk(‘r:@ an@ha{gl?egggﬁé sgﬁ)e}(eg?/egifg&x Ithe definitions of
unsubsRlQaﬂdeRilbr substltut ed with one or nore
g sselectedfromR14, (4) -On -(C
fperf oroal kyl, (5) -(C=Om-On -C3-6¢ycl oal kyl ,
\rfdé)e M cycl oal kyI is unsubstituted or substituted
ltéjj opgHr nore substituents selected from R14, (6)
Om - 4al kenyl, where the al kenyl is
L(déhbsf(i),ta!lded or substituted with one

(17)  -B(OH)2,

with proviso that at least one of R2a, R2b or R2¢ is halogen or C1-galkyl, or wherein
adjacent R2a and R2b or R2b and R2¢ are joined together to form a cycloalkyl or
cycloalkoxy ring, where the alkyl, cycloalkyl or cycloalkoxy is unsubstituted or
substituted with one or more substituents selected from R13;

R3 is -C1-galkyl or -C3-gcycloalkyl, which is unsubstituted or substituted with one or more
substituents selected from R13;

R13 is selected from the group consisting of:

(1) halogen,
(2) hydroxyl,
?3) -(C=0)m-On-C1-6alkyl, where the alkyl is unsubstituted or substituted with one

or more substituents selected from R14,
“) -On-(C1-3)perfluoroalkyl,
(5)  -(C=0)m-On-C3-pcycloalkyl, where the cycloalkyl is unsubstituted or substituted

with one or more substituents selected from R14,
6) -(C=0)m-C2-4alkenyl, where the alkenyl is unsubstituted or substituted with one

or more substituents selected from R14,
@) -(C=0)m-On-phenyl or -(C=0)m-On-napthyl, where the phenyl or napthyl is

unsubstituted or substituted with one or more substituents selected from R14,
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or nore substituents selected fromR 4 (7) -(COm

-On -phenyl or -(COm-On -napthyl, where the phenyl
w@eoonaeobyl i s unsubstituted or substituted w PET/OS®OT024690

nore substituents selected fromR 4(8)

-(CO m On-heterocycle, where the heterocycle is

b i ) .
T T Y Cr—
I, (10\)v1th8(1€)))r2mbH subRtituénts selectdd frofB®g - R 2, (12)

"5, E18), @O ) =0, and (15) -NOZ R4 is
fecte

t f 1) hyd I,
S o NGRS 9" o Kyl (4) - 6oysl bal kyl - U5}

5 OkyR12(6) -0(C=0Q-C i-6alkyl, (7)
ﬁ»—é)o % P% (8) phenyl, (9) heterocycl e, (10)
H) -CN, or a phar maceutically acceptabl e

S§| eof 2. The compound of Caim1l of the
| a Ia O\ / la

(14) =0, and

(15) -NOg;

10
R14 s selected from the group consisting of:

(1) hydroxyl, |
(2) halogen,
(3)  Ci-ealkyl,

15 4 -C3-6cycloalkyl,
(5) -0-Ci-salkyl,
(6) -O(C=0)-C1-6alkyl,
@) -NH-C1-6alkyl,

(8)  phenyl,

20 (9)  heterocycle,
(10) -CO2H, and
(11) -CN;

or a pharmaceutically acceptable salt thereof.

25 2. The compound of Claim 1 of the formula Ia:

or a pharmaceutically acceptable salt thereof.

30 3. The compound of Claim 1 of the formula Ie:
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or a pharmaceutically acceptable salt thereof. 3. The
conpound of Claiml of the fornmula le:le or a

w@basmeweut i cal |y acceptable salt thereof. 4. BE€EUS2007/024690

conpound of Caim1l wherein R is phenyl, which is
unsubstituted or substituted with one or nore of: (1)
hal ogen, (2) hydroxyl, (3) %1 C -6al kyl, where nis O
or 1 (whereinif nis a bgnd is m‘@sent) and where
the alkyl is unsuhgtltﬁ_&t u tuted with one or -
nmore substituents selfcted™rom[R 73, rig) - On-phenyl,
where the phenyl is unsubstitut %substltuted vvlth
one or nore substituents sel@dse oLy R , (5)
-heterocycl e, where the heterocycle is unsubstituted
or substituted with one or nore substituents sel ected
fromRL3, (6) -NR ORI 1, wHerein RO and R 1 are

orapﬂaﬁ?l%ﬂgﬁ@tdc&p?ﬁl@%lﬁﬁerfelipm the group consisting of:

(a) hydrogen, 6al kyl , which is unsubstituted or
substltuted mnth one or nore substituents sel ected

from Rl Bhe &(ﬁﬁdpouﬁﬂ Qr 21‘1&[1\18' 1 ﬂ'l?érein R1 {s$hen¥GRhich (unsubdituted or
5. The conpound of O aim

SUbsuéite\%H\é‘F}b‘?r}? qulm‘?rgg’f)henyl Whl ch is unsubstituted or

sbst i haléged, Wi t h one or nore nmethyl, -CF3, halo,
%FCI—EY&%_& CIZHZCHS COZtCHS CN -N(CH3)
- , triazol henyl . 6.
TR coﬂmﬁmaﬂwl @/Iwrehm 5 Qrek evheren lﬁv I5is 9 ggmd iS\r¢sent) aad where
unsubsgl, taHJyf“% uBKubstituted or substituted with one or'more substituents selected
from R13,
4 -On-phenyl, where the phenyl is unsubstituted or substituted with one or more
substituents selected from R13,
(5 -heterocycle, where the heterocycle is unsubstituted or substituted with one or
more substituents selected from R13,
(6)  -NRIOR!I, wherein R10 and R11 are independently selected from the group
consisting of:
(a) hydrogen,
(b) C1-6alkyl, which is unsubstituted or substituted with one or more
substituents selected from R13,
(7)  -S(0)2-NRIORII,
@®)  -CO2H,
® CN,
(10) -NO2, and
(11)  -B(OH)y.

5. The compound of Claim 4 wherein R1 is phenyl, which is unsubstituted or

substituted with one or more methyl, -CF3, halo, -OCF3, -OCH3, -OCH2CH3, -CO2CH3, -CN,
-N(CH3), -NH(CH2CH3), -NO2, -B(OH)2, triazolyl or phenyl.

6. The compound of Claim 5 wherein R1 is phenyl, which is unsubstituted or

substituted with one or more methyl or triazolyl.
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substituted with one or nore nethyl or triazolyl.7
The conmpound of A aiml1l wherein R2 is heteroaryl,

WoR0081069997 unsubsti t uted or substituted w th onRCDUSINOT/E24690

of : (1) halogen, (2) hydroxyl, (3) -On -G -6al kyl,
where nis 0 or 1 (whereinif nis O, a bond is

Cbet i FuT BEcomng A COp o Whers GLE PGy s BhisBs psbstituted or

substitfufddm'iﬂlo&or(lﬂére-oﬁ’l phenyl, where the phenyl is

UGBUbS]tFItUt ed or substituted with one or nore
stiPale#s sel ected from R 3, (5) -heterocycle,
W2r e hydeoxydt erocycle i s unsubstituted or substituted

. §2Ih o-rﬁ?n-@'i _(,‘Jﬂggﬁ wHsBRSH i et %Y&%lﬁ ¢t of h8sAdls rﬁeseﬁt@)md where

rein R O and 1 are 1 ndependent [y
sel ect @d afhybmmlhld)sghmqmrcsohsltsted mgthafne of ajorhigubstigrents selected
(b) Cgalgms . which is unsubstituted or substituted

V‘@% 8) g- X ore&aa V\F[lere gyilé f_tllsﬁs%lg}l?u%&gr s&ﬁg}{ptlt?é)\%ﬂq&)or more
W th pglfggﬂlﬁgntgg@}&ct@&frbﬁq@IB one of the substituents is
hal ogen or G -6al ky or V\/neIelntvvo adj acent

sbst | hEEHcyclsy \@h?rs .tfﬁfelwtftreafé %W%‘E’S‘F‘Bﬁﬁ‘w% SeRatifed rifh one or
rl Ng. MorelduBstiaeROsEMstiedl fréch R1B) 7 wherein R2 is

ect m t sti.ng of; (1
e gL, Wheesf B 3% igfteShdspith siorsschm he erowp
(4) cyc:dnexsamg yf:pyri m di nyl, (5)
di hydr&gyclﬁ};%ﬁggtegpyri m di nyI ,
(b) C1-6alkyl, which is unsubstituted or substituted with one or more

substituents selected from R13,
(7)  -S(0)2-NRIORIL,

() -CO2H,
(9)  -CN, and
(10) -NO2,

with proviso that at least one of the substituents is halogen or C1-galkyl, or wherein two

adjacent substituents are joined together to form a cycloalky! ring.

8. The compound of Claim 7 wherein R2 is selected from the group consisting of:
1) benzimidazolyl, '
(2)  benzothiazolyl,
3) benszazolyl,
G cyclopentylpyrimidinyl,
) dihydrocyclopentapyrimidinyl,
(6) dihydroquinolinyl,
@) furopyrimidinyl,
(8)  pyrazolopyrimidinyl,
(9)  pyridinyl,
(10)  pyridopyrimidinyl,
(11)  pyrimidinyl,
(12)  quinazolinyl,
(1‘3) quinolinyl,
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(6) dihydroquinolinyl, (7) furopyrimdinyl, (8)
pyrazol opyrimdinyl, (9) pyridinyl, (10)

w@osdeseyT i m di nyl, (H) pyrimdinyl, (12) qui nBZDUS991/024690

(13) quinolinyl, (14) quinoxalinyl, (15)
tetrahydroqui nazolinyl, (16) thiadiazolyl, and (17)

t no dijpyl . which is substituted with hal ogen
{1 g @M{li{/&}l,&énd optional |y substituted with

hild) oxiptrahydepquinagalimghi , keto, -NH2, or phenyl. 9. The
gﬁ@ﬁoumgadgjzoﬁl g 8 wherein R2 i's selected fromthe

p consisting of: (1) I, 3-benzoxazol-2-yl, (2)
25, 7thignapyisidsiyl.cycl opent a[ d] pyri mi din)-yl, (3)
2which 8s slibbtytd ted uitiniedlogen o Méabkg)l-aﬂd,op(iéhally substituted with hydroxyl,

3—34-‘53F@e@%ﬁl,ﬁ{e%ﬁ“ﬁg%%@avﬁe) (6) 2-pyridinyl, (7)
2-(pyrido[ 2, 3-d] pyri m din- 7(8H) on)-yl, (8)

2-pyr I g"l?n¥%ﬂllpo<u(l?j pf C?alfrlnl?wﬁeremyéz 1s(se1O zted from the group consisting of:

2- qui nOXx
2(19 5, 61 3-b8n1ce:hzdl®tylh; oqui nazolin)-yl, (12)

20 S SR B o B 2,
s@bst i 21, 8dilyidtdquimsdingd(¢He-hh)eylo or fl uoro.

(4)  2-(furo[2,3]pyrimidine)-yl,

(5)  2-(pyrazolo[3,4]pyrimidine)-yl,

(6)  2-pyridinyl,

(7)  2-(pyrido[2,3-d]pyrimidin-7(8H)-on)-yl,

(8)  2-pyrimidinyl,

(9)  2-quinazolinyl,

(10)  2-quinoxalinyl,

(11)  2-(5,6,7,8-tetrahydroquinazolin)-yl,

(12)  2-(thieno[2,3-d]pyrimidin)-yl, and

(13)  2-(thieno[2,3]pyrimidin-4-amine)-yl,

which is substituted with methyl, chloro or fluoro.

10. The compound of Claim 1 wherein one of R2a, R2b or R2¢ is halogen or

C1-6alkyl, and the others of R2a, R2b and R2¢ are hydrogen.

11. The compound of Claim 1 wherein R3 is -C1.galkyl, which is unsubstituted

or substituted with one or more substituents selected from the group consisting of:

(1)  halogen,

2 hydroxyl,

3)  -Ci-alkyl,

4 -(C1-3)perfluoroalkyl,
) -O-(C1-3)perfluoroalkyl,
(6) -C3-gcycloalkyl, and

@) -Co-4alkenyl.

12. The compound of Claim 11 wherein R3 is -C1-galkyl.
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10. The conpound of Claim 1l wherein one of R2a, R2b or
R2c is hal ogen or G -6al kyl, and the others of R2a,
wWoeR2@B/069907 R2c are hydrogen. 11. The conpound oOPCTZUS2007/024690
wherein Ris -G -6al kyl, which is unsubstituted or
substituted with one or nore substituents sel ected
fromthe group consisting of: (1) haI ogen, (2)
hydrox¥ (3) -G- 6 alkyl, (4)
- 3) per 3u6hwmmundpsplmr@1(2@vh@91p 3fllsmﬁth)dtl kyl, (6)
- C3-6cycloal kyl, and (7) -C2-4alkenyl. 12. The
conpound of Caim1l wherein R3 is -G -6al kyl.13. The
conpoukti fcompannd whichesedactedrisom shergspwy sonsisting af:

6- ﬂuoﬁﬁmt{ Os-attsAL4L[3- (QHLIGEBQHaEdI-QES}I}Héﬁchr‘l]OIJ@ d§Rpdrs1 yNQYuinazoline;

5- chloio I%)r? et y%—ﬁ I%I(I)S"E%}ﬁlz%'gﬁ}q 213 gpagr é% é(éggpzoyl] 1,4-diazepan-1-yl}-
1,3 beihzdédakauj nazol | ne 5-chl oro-2- {(5R)-5-net hyI

methy{ g—{%g&%g@% :E ipeinzoiézg -g-é/i)ijé-%ﬁ%rl ébf Qiagahan-1 -yl]carbonyl }-4-(2H-

1,2,3 ﬁlﬁi(ﬁl(ﬂﬁ)beﬁz@ﬁe chl oro-1, 3-benzoxazol -2-yl)-7-nethyl -1,

3 {[(71}9' 45 5RRG y3 ixl,?zar bog-%-;b-?-g{e%hyl 1,4-diazepan-1 -yl]carbonyl} 4 (2H 1,2,3-

tnazolgl-{/[)beilmwm(% chI oro-1, 3-benzoxazol - 2-yl)-7-nmet hyl -1,

AL SEEPRIT 1S '%%?%XF%&?C%‘W?B?‘[ s g -+1.25

trlaZOliz ﬂ)ﬂmzﬂmaﬂmoz yl)-7-methyl - 1, 4-di azepan-

6,7- dlﬁudfblchtsksl%hethyléh FzztiH 403. ?nazol 2-yl)benzoyl]-1,4-diazepan-1-
2-yl) phenyl] et hanol

Yl}qu‘BO"?ﬁ? 9¢% |1 uor o- 2- { (5R) - 5- rrethyl 4-[2-(2H1,2,3-triazol -
5-methy42) {ERFS¥thdthy -4 H{BEe R triayb 2 -gUbsRs Al 1 ed -1- lthJ 2,3-
gt St 01 S B g0t g e
]pynmf P&4zol - 2- yI)benzoyI] -1, 4 di azepan- 1-yl }thieno
2-{(SR)S-thethytd f2+(2H# 1d2,8ariazol-2-yl)benzoyl]-1,4-diazepan-1-yl}-5,6,7,8-

mathyl 4-12-(2H1, 2, 3- triazol - 2- yI)benzoyI]
tetrah}idréffuémgg an l-yl}-5,6,7, 8- tetrahydroqw nazol i ne;

2-{(5R)-5-methyl-4-[2-(2H-1 2 3 -triazol- 2-yl)benzoyl] 1,4-diazepan-1-yl}-6,7- dlhydro-SH-
cyclopenta[d]pyrimidine;
2-{(5R)-5-methyl-4-[5-methyl-2-(2H-1,2,3-triazol-2-yl)benzoyl]-1,4-diazepan-1-yl}-7,8-
dihydroquinolin-5(6H)-one;
6-chloro-2-{(5R)-5-methyl-4-[5-methyl-2-(2H-1,2,3-triazol-2-yl)benzoyl]-1,4-diazepan-1-
yl}pyrido[2,3-d]pyrimidin-7(8H)-one;

5-methyl-2-(4-[2-(2H-1 ,2,-3-triazol;2-yl)berizoyl]- 1,4-diazepan-1-yl}thieno[2,3]pyrimidin-4-
amine;

5-methyl-2-{(5R)-5-methyl-4-[5-methyl-2- (2H 1,2,3-triazol-2-yl)benzoyl]-1,4- dlazepan-l-
yl}furo[2,3]pyrimidine;
2-{(5R)-5-methyl-4-[5-methyl-2-(2H-1,2,3-triazol-2-yl)benzoyl]-1,4-diazepan-1-yl }-6,7-dihydro-
SH-pyrano|2,3-d]pyrimidine;

(5R)-5-methyl-1-(5-methyl-4-propylpyrimidin-2-yl)-4-[ 5-methyl-2-(2 H-1,2,3-triazol-2-
yl)benzoyl]-1,4-diazepane;

(5R)-1-[4-chloro-5-(trifluoromethyl)pyrimidin-2-yl]-5-methyl-4-[ 5S-methy 1-2-(2 H -1,2,3 tnazol-
2-yl)benzoyl]-1,4-diazepane;

(5R)-5-methyl-4-[5-methyl-2-(2 H -1,2,3-triazol-2-yl)benzoyl]-1-[4-methyl-5-
(trifluoromethyl)pyrimidin-2-yl]-1,4-diazepane;
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2-{(5R)-5-nmethyl -4-[2-(2H-1, 2, 3-tri azol -2-yl ) benzoyl ] -
|, 4-di azepan-1 -yl }-6, 7-di hydro-5Hcycl opent a|

W@l k@s0699di ne; PCT/US2007/024690
2-{(5R) -5-nethyl -4-[5-nmet hyl -2-(2H1, 2, 3-tri azol - 2-yl)
benzoyl ] -1, 4-di azepan-1-yl}-7,8- di hydroquinolin-5

GRS 5-Grgpome umyimidin By ek oy 4 (St 253 . 3-wiazol-
2-y)bergioy}-ly4-Jllazepang;l | - | , 4- di azepan-1yl} pyrido
2- meﬂﬂ%@{(?]}?)’ gl'i@t%l'l gS(—enZ P? %2 I-15'1, ,5 B'deolzz&ﬁbé&ogfﬂ'_'l b -diazepan-1-

-di azepa

yl} pyridig-Biylmeshasiol, 3] pyrim d| n-4- am ne:
4- met}?\ﬂ@eghr{? 52ndthyR- fﬁnﬁﬁfyhzl(zﬂ 1 @31}8%\{& -yAybeREbyl]- R4 3idzepsh-1-y1} -

) benzoyl di azepan- |
1,3-bepzgxgpol e,3] pyri m di ne;

-metl%fl-&(f{ 5 xH&hi?lyzi [54n{eﬁry[rgt(lmtr 23(tﬁﬁdl~22yl)3)ehidy@]29h dfaz¥pan-1-
4-di azepan-1 -yl } -6, 7
Yl}thl@'ﬂf%grd %‘ed] pyri mi di ne; (5R) 5 rret hyI
2-{(5R)-- ﬁreflﬁl-hs{ﬁ-rﬂetb}’lCmYJI-DWQLmrmzm*Z yb)bénzéylﬂ-ﬂ -AvgiahapanA-§12-5,6,7,8-

1 rlazol - yl)benzoyl]- 1, 4-di azepane;
tetrahy’(j%%uu?azf)f %hl or o- 5 (trifluoromethyl)pyrimdin-2-yl ] 5-

2-{(5Ryet-mgthyl-4{[5-megbyly2-(2H1 2B-tdazdl- 2beerlzoylai-zlel-d1azepan 1-yl}-6,7- d1hydro-
1, 4-di azepane ;

SH- CY%‘gé%r"%ﬂﬁé@# %hni [ et h (Hz , _

5,6-dimpthel-3{( TRy oretinl $rl ﬁmﬁxﬂyz -{2H-13-triseply1-yBbenzoyl]-1,4-diazepan-1-

r hyl)pyrlmdln 2-yl]- 1,4-di azepane
yl}furé[g? a]:p%?{rllmn;é (trifluoraonet hz )pyrimdi yl]-5

4- ethoxwéthneghy[lg {«(éR Tmeghxlzﬁ_[ﬁ methyl-2+(ZHet.3 trlazol 2- yl)benzoyl] -1,4-
dlazepan}lL})IPﬁft?[Q)BLd ixﬁrdﬂm&zepane 2-methyl -6-{(5 R

1,3-dith et ngﬂ%aﬁzmet T’?ﬂ ﬁ%ﬂ%&ﬁ M. -1,28-Hiaz9'sg3hbgngzpyll-1,4-diazepan-1-
yh- lfﬁy}?x‘azbla[ﬁ&é&]p))rﬁﬁi)idis t hyl [5; et h 2H- 1., .2 tria
s-ror SRS a2y Bk -
1,3-bebzaxatdly] - 2- { (5R) - 5- et hyl - 4-[ 5-net hyl -2-(2H1,2, 3-tria
(5R)- SZI%L:thﬁl'- 9 g&glfﬂ)é' ﬂ]tnhl(lj&or%:f?&ﬁ%ﬁnllallnb y1]-4-[2-(2H-1,2,3-triazol-2-
yl)benzos{lks,R)dI&emqnyl 4-[5-methyl -2-(2H-1,2,3-triazol -2-yl)
(5R)- 1%%9&&5& k. &fﬁio?&ﬁaﬁﬂ)ﬂyra{ﬂlhm% ) 75'-§iethy1 4-[2-(2H-1,2,3-triazol-2-

etrahy roqui nazol i ne:
yDbengoyl}-Edydiazepgnichy | - 4- [ 5- met hyl - 2- (2H- 1, 2, 3-tri azol - 2-yl )
or a plaezutitally fcptaiendthireyt. } - 6, 7- di hydr 0-

15. A pharmaceutical composition which comprises an inert carrier and a
compound of Claim 1 or a pharmaceutically acceptable salt thereof.

16. A compound of Claim 1 or a pharmaceutically acceptable salt thereof for use

in medicine.

17. Use of a compound of Claim 1, or a pharmaceutically acceptable salt thereof,
for the manufacture of a medicament for the treatment or prevention of a sleep disorder.
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10

5H cycl opent a[ d] pyri m di ne;
5, 6-di net hyl - 2-{(5R) - 5- net hyl - 4-[ 5-net hyl -2- (2H-1, 2, 3-
WO 260anet992- yl ) benzoyl ] -1, 4-di azepan-1yl} PCT/US2007/024690
furo[ 2, 3-d] pyri m di ne;
4- et hoxy- 5, 6-di net hyl - 2-{(5R) - 5- net hyl - 4-[ 5- et hyl - 2- (

iH;/: } f2 ht? o%‘rérllegﬁc% ff)’% Fﬁfl"}ﬁ)n&%g il?ey clp.]a_lih’ & sle%ipqr% & Pfimalian patient in need
thereof whicticomiphigés-aan{ifiSying taiht Ipptient aftherapetitivdlly2{{e2tivd ar2oBit of the

compd R CIaE ¥ A P ARG RE da( e

{(5R)-5-met hyl - 4- [ 5- et hyl - 2- (2H 1,2, 3

'1t r3l gé ﬁéz ;)%g%ég?cgﬂ%? B¥dtlriglinébntti# 7E4 AAmbialian batient in need thereof which
comprissRydrinisigrig) to the patiget aWprageytically effestivrameyntofithe sompgund of
ClaimN-#-a\phhriffadedtidaltabeeptadie daltaRQbof2-

yl ) benzoyl ] -1, 4-di azepane;

(5R) -1 -[4-nmet hoxy-5-(trifluoronmethyl)pyrimdin-2-yl]-5

- met hy20.4A [n2etifoltfok trdatihgtoricadt@dllidg obesity in a mammalian patient in need

| ) benzoyl.]-1,.4-di azepange; OF. har maceut i cal J.
thereoly b eampENHSREREE O i oRtiet oHaRRich b effctive amount of the
compauadpb Sildimdnondplama@npcallyes capablasait themof. i er and a

conpound of Claim1l or a pharmaceutically acceptable
salt thereof. 16. A conmpound of Claim1l or a
pharmaceutically acceptable salt thereof for use in
medi cine. 17. Use of a conpound of Claim1, or a

phar maceutically acceptable salt thereof, for the
manuf acture of a medi canent for the treatnent or
prevention of a sleep disorder.18. A nethod for
enhancing the quality of sleep in a mammual i an patient
in need thereof which conprises admnistering to the
patient a therapeutically effective anmount of the
conpound of Claim1l or a pharmaceutically acceptable
salt thereof. 19. A nethod for treating insomia in a
manmal i an patient in need thereof which conprises
adm nistering to the patient a therapeutically

ef fective amount of the conmpound of Claim1l or a
pharmaceutically acceptable salt thereof. 20. A nethod
for treating or controlling obesity in a mammali an
patient in need thereof which conprises adninistering
to the patient a therapeutically effective anount of
the compound of Caim1l or a pharmaceutically
acceptabl e salt thereof.
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