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WO 2008/069997PCT/US2007/024690 TITLE OF THE INVENTION
SUBSTITUTED DIAZEPAN COMPOUNDS AS OREXIN RECEPTOR
WANTAGONISTS BACKGROUND OF THE INVENTION 5Thep@fexiedso /024650
(hypocretins) comprise two neuropeptides produced in the hypothalamus:
the orexin A (OX-A) (a 33 amino acid peptide) and the orexin B (OX-B) (a

TITLREAMING aqimpeplistg) (Sakurai T. et al., Cell, 1998, 92, 573-585).
Orexins are found to stimulate food consumption in rats suggesting a
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mechanism that regulates feeding behaviour (Sakurai T. et al., Cell, 1998,
BACOGHOEFE:S86 rIOrexins rFegylate states of sleep and wakefulness
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o L B e e g Bty

rec "o su types 0

(Harrisoey adwihtrads ploisste: %gﬁﬁa w %@)rﬁé’rlnﬁ?anaﬁ BraMeAHbrpRaRiomRsve been
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exprefedardation ansbyskDEsiaspaichaskoioaian axlineass and JRWelRxin
rece pr@é drome eating disorders such as anorexia, bulimia, cachexia, and

esity; addictive feeding behaviors; binge/purge feeding behaviors;
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hypotiadaidahthopongdsty&hrarifailyei-fp0iansivn; RyRadensaicHbRaN
psych5§£%'%e9§%99%?§%&%%%%gﬁ%%é&%l%g%ar ' aI (l)ncﬁasrctl?gn %ﬁggr%lg adrenal

or aemorrhaglc st aemorth Olcers: ergies,
dysfungtigAdPRaiat Wfﬁjéﬁﬂ?ﬂéi‘ﬁ AR RO e pRTFed
deficigiecodepelbragueyinidpbinedy feraliesiz ginsrerdtancegdaby; exsaderttédogical
and cz&%ﬂﬁdﬁ\&ydﬁn@aﬂbé;v&&ﬁ%@ﬂ@%ﬁ%@@é@e&%&ﬁéﬂé@aﬁ@%ﬁ%%&ﬁn@@&%&
dlsmdg%lnﬁe%lrjrna ain; d%ﬁal f%m Eam e&rﬁ%pﬁ%@%ﬁ back pain: compleci(
gona AN syfhdrome itic pain; spor s |n rygé)%%ﬁ Bl &
related to infection e.g. 1- 11V, post-chemotherapy pain; post-stroke pain;
post-operative pain; neuralgia; emesi$,-nausea, vomiting; conditions
associated with visceral pain such as irritable bowel syndrome, and
angina; migraine; urinary bladder incontinence e.g. urge incontinence;
tolerance to narcotics or withdrawal from narcotics; sleep disorders; sleep

apnea; narcolepsy; insomnia; parasomnia: jet lag syndrome; and
natirndecenarativie dieardere inchiidina nocoloaical entitiee c1icrh ac



WO 2002/089800, WO 2002/090355, WO 2003/002559, WO
2003/002561. WO 2003/032991, WO 2003/037847, WO 2003/041711,
WO 2003/051368, WO 2003/051872, WO 2003/051873, WO
2004/004733, WO 2004/026866, WO

congestive heart failure; hypotension; hypertension; urinary retention; osteoporosis;
angina pectoris; myocardinal infarction; ischemic or haemorrhagic stroke; subarachnoid
haemorrhage; ulcers; allergies; benign prostatic hypertrophy; chronic renal failure; renal
disease; impaired glucose tolerance; migraine; hyperalgesia; pain; enhanced or
exaggerated sensitivity to pain such as hyperalgesia, causalgia, and allodynia; acute pain;
burn pain; atypical facial pain; neuropathic pain; back pain; complex regional pain
syndrome 1 and 1I; arthritic pain; sports injury pain; pain related to infection e.g. HIV,
post-chemotherapy pain; post-stroke pain; post-operative pain; neuralgia; emesis, nausea,
vomiting; conditions associated with visceral pain such as irritable bowel syndrome, and
angina; migraine; urinary bladder incontinence e.g. urge incontinence; tolerance fo
narcotics or withdrawal from narcotics; sleep disorders; sleep apnea; narcolepsy;
insomnia; parasomnia; jet lag syndrome; and neurodegenerative disorders including
nosological entities such as disinhibition-dementia-parkinsonism-amyotrophy complex;
pallido-ponto-nigral degeneration; epilepsy; seizure disorders and other diseases related
to general orexin system dysfunction.

Certain orexin receptor antagonists are disclosed in PCT patent
publications WO 99/09024, WO 99/58533, WO 00/47576, WO 00/47577, WO 00/47580,
WO 01/68609, WO 01/85693, WO 01/96302, WO 2002/044172, WO 2002/051232, WO
2002/051838, WO  2002/089800, WO 2002/090355, WO  2003/002559, WO
2003/002561, WO 2003/032991, WO 2003/037847, WO 2003/041711, WO
2003/051368, WO 2003/051872, WO 2003/051873, WO 2004/004733, WO
2004/026866, WO 2004/033418, WO 2004/041807, WO 2004/041816, WO
2004/052876, WO 2004/083218, WO 2004/085403, WO 2004/096780, WO
2005/060959, WO 2005/075458, WO2005/118548, WO 2006/067224, WO
2006/110626, WO 2006/127550, WO 2007/019234, WO 2007/025069.

SUMMARY

The present disclosure is directed to diazepan compounds which are
antagonists of orexin receptors, and which are useful in the treatment or prevention of
neurological and psychiatric disorders and diseases in which orexin receptors are
involved. The disclosure is also directed to pharmaceutical compositions comprising
these compounds and the use of these compounds and compositions in the prevention or

treatment of such diseases in which orexin receptors are involved.



2004/033418, WO 2004/041807, WO 2004/041816, WO 2004/052876,
WO 2004/083218, WO 2004/085403, WO 2004/096780, WO
2005/060959, WO 2005/075458, W02005/118548, WO 2006/067224, WO
2006/110626, WO 2006/127550, WO 2007/019234, WO 2007/025069.
SUMMARY The present disclosure is directed to diazepan
compounds which are antagonists of orexin receptors, and which are

useful jn the treatment or prevention of neurological and psychiatric
disorddie AT GISEREULT WA Pt PECDIBLS CHE B The

disclosure is also directed to pharmaceutiggl compositions comprising
these compounds and the use of cofpounds and compositions in
the prevention or treatmenfof-suth disgases-igwhich orexin receptors are

involved.

wherein:

RB

R1 is phenyl, which is substituied with Ria, R1b and Ric,

R2 is heteroaryl, which is substituted with R22, RZb and R2¢;

Rla RIb Rlc R2a RZb and R2C are independently selected from the group consisting of:

(1
@)
(3)
@

(5)
©
7
(8)
9

(10)

hydrogen,

halogen,

hydroxyl, _

-(C=0}m-On-C1.galkyl, wheremisOor 1,nis O or I (whereinifmisOornis0,
a bond is present), wherein adjacent R22 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,
~«(C=0)m-Op-C3-6cycloalkyl, where the cycloalkyl is unsubstituted or substituted
with one or more substituents selected from R13,

~(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 alkyny! is unsubstituted or substituted with one
or more substituents selected from R13,

~(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,
-(C=0)n-Op-heterocycie, where the heterocycle is unsubstituted or substituted

with one or more substituents seiected from R13,
~{C=0)m-NR1OR11, wherein R10 and R1! are independently selected from the

group consisting of’
{a) hydrogen,
(b) C1.galky!, which is unsubstituted or substituted with one or more

substituents selected from R13,

2a



In a first aspect, there is provided a compound of the formulal: 0 1
wherein: R1 is phenyl, which is substituted with R1 a, Rib and Ric; R2 is
heteroaryl, which is substituted with R2a, R2b and R2c; RI a, Rib, Ric,
R2a, R2b and R2c are independently selected from the group consisting
of: (I)hy gen 3), hydrox % é} =0)m-On-C |I_6alkyl,
where m| 0 ofé 5 é\’\%tfé%/é‘f?‘lsﬁéﬁ § ?W‘r@@lt‘ét%\ﬁh§?ﬁé’§émﬁ)’@
wherein adjacemhﬁl?ia@msaahedrfﬁﬂblddd R2c may be jomed together to

form a cyejoalleyk-arovaloaikoxy; m&@g%%g%ﬁ S&Iggt IS %ﬁ}SUbSt';tr%?g
or substituted wit Hl?e or mPre ?% stityents se ected

-(C=0)m-On- c3” cycC oaic? € ctycloalloyl is unsubstltuted or
substitut&d Wltf?wlewméﬁéséﬂﬁgﬁwéﬁﬁﬁ selpdisditoinRA 3n€G) more substituents
-(C=0)m-C2_4atkerwyd fdherelthealkenyl is unsubstituted or substituted

with onergr mo .

(C= O)rﬁ( Z, 45’%’ %E%Z?ﬁ%ﬁ?i‘%n gs"‘tﬁrgs"dbg'gf’g R T

! rmore"é ‘cdiGers frjOm R13, (8) -(C=0)m-On-pheny!

I%/I where the phenyl or napthyl is unsubstituted or
s&b@tltutémméﬁe@emqrs Substituets.seieced fEaMdRES A&k the definitions of
-(C= O)rrRGmaggt@qcycle where the heterocycle is unsubstituted or
'(chﬁt'tm% ith one or more substituents selected from RI 3, (1 0)
O)m N RI 1, wherein RIO and R11 are independently selected

# theCN,
(15} -NO9,
(16) =0, and

(17} -B(OH)g,
with proviso that at least one of R23, R2b or R2¢ is halogen or C1-galkyl, or wherein
adjacent R22 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;

R3is ~C1-gatkyl or -C3_geycloalkyl, 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-0On-C1 -6alkyl, where the alkyl is unsubstituted or substitited with one
or more substituents sclected from R14,

(4) ~On-(C1-3)perfluoroalkyl,

(5} ~(C=0)m-On-C3.6cycioalkyl, where the cycloalkyl is unsubstituted or substituted
with one or more substituents selected from R14,

(6) ~(C=0)m-C7-4alkenyl, where the alkenyl is unsubstituted or substituted with one
or more substituents selected from R14,

{7) “(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,

2b



group consisting of: (a) hydrogen, (b) Ci _6alkyl, which is unsubstituted or
substituted with one or more substituents selected from R13, (c)
C3_6alkenyl, which is unsubstituted or substituted with one or more
substituents selected from R13, (d) cycloalkyl, which is unsubstituted or

sUbstitutéd-wilie0g-te o dubstitients selerteddom RLd 0 ReMubstituted
which |w%ubstltuted or substituted W|th one or more substituents

Gﬁecte SEVERF IS SR RURS Tbstituted or
stltut@ ﬁlowg*or% re substiments selected from RI 3, (1)
-S@)2- NR@BJMR@@LS(OM R12, where q is 0, 1 or 2 and where R12 is
s(elp)ctedg 1he Zefinitions of RIO and RI 1, (13) -CO2H, (14) -CN, (15)
( g;a[ and (17) -B(OH)2, with proviso that at least one of R2a,
iIs’halogen or Ci_6alleyl, or wherein adjacent R 2a and R2b
dﬂRZb gitd,R2c are joined together to form a cycloallcyl or cycloalkoxy
ring) Whﬁ:@% the alkyl, cycloallcyl or cycloalkoxy is unsubstituted or
?C?)st't %/lth one or more substituents selected from R13; R3 is
1" 6allcyldr -C3.6c¢cycloallcyl, which is unsubstituted or substituted with
one or more substituents selected from R13; R13 is selected from the

R14is greupconsistingeb 1) Halogs go(@) hydroxyl, (3) -(C=0)m-On-C1_6allcyl
\(vlr]sre_ tltéedalk 5|s unsubstituted or substituted with one or more
substituents selected from R14
(2 halogen,
3y Ci-galkyl,

{4) -C3.6eyceloalkyl,

(5)  -O-C1.galkyl,

(6}  -O(C=0)-Cy_galkyl,
(7) ~NH-C1._galkyl,

(8)  phenyl,

9 heterocvcle,

(10} -CO2H, and

(11y -CN;



(4) -On-(C 1_3)perfl uoroalkyl, (5) -(C=0)m-On-C3_6cycloalkyl, where the
cycloalicyl is unsubstituted or substituted with one or more substituents
selected from R14, (6) -(C=0)m-C2_4alkenyl, where the alkenyl is
unsubstinned or substituted with one or more substituents selected from

whichR 4¢1¢Z)ed Go@) - Opcppenyseiiigs8)m-On-napthyl, where the phenyl or
6-fluoRapthykis,un ituted oy substityted %h e or more substituents ' )
5. oh1SE! Eéé%grqﬁéaﬁ! g %ig)r%%gﬁ%z é\% ocyXi8“Whete térrereroydierignazoline;
SUBSIRea S Uit taa Wit oA oF . Pab e sub<titd Bntsosetd dteddroiEhan. [ i .
Span-1-yl}

1.3-bepaa@)e(C=0)m-NR]JOR11, (10) -S(0)2-NR1ORI I, (11) -S(0)g-R12, (12)
e N e B e b e
1,2,3- ngg%g . (1) hydroxyl, (2) ha oger, 37)]8 f%_hé%ﬁ}%j R RY beyetgamey ! -4-(2H-
. s -0-C16581Kk1*6) -0(C=0)-C1_6alkyl, (7) -NH-C1_6alkyl, (8) phenyl, (9)

: {17 stttdcseierco o) leoekhzand {H)7-ENthyl-1,4-diazepan-1-y1] carbonyl }-4-(2H-1,2,3-
triazol-2-yl)benzoic acid;
[3-{[(7R}-4-(5-chloro-13 -benzoxazol-2-y1)-7-methyl-1 A-diazepan-1-yl]carbonyl p-4-(2H-1,2,3-
triazol-2-yl)phenylJmethanol; 9
6,7-difluoro-2-{ (5R})-5-methyl-4-[2-(2H-1,2.3 -triazol-2-yl)benzoyl]-1 JA-diazepan-1-
vl}guinoxaline;
S~-methyl-2-{(5R)}-5 ~-methyi-4-[2-(ZH-1 :2,3-triazol-2-yl)benzoyl]-1 A-diazepan-1-y1} thieno[2,3-
dlpyrimidine; |
2-{(5R)-5-methyl-4-[2-(2H-1,2,3 -triazol-2-ylybenzoyl}-1,4-diazepan-1 -y1}-5.6,7,8-
tetrahydroquinazoline;
2-{(5R)-5-methyl-4-[2-(2H-1,2,3-triazol-2 -y)benzoyl]-1,4-diazepan-1 -y1}-6,7-dihydro-5H-
cyclopenta[d}pyrimidine;
2-{(5R)-5-methyl-4-[5 -methyl-2-(2H-1,2.3 -triazol-2-y1)benzoyl]-1 4-diazepan-1-y1}-7 8-
dihydroquinolin-5(6H)-one;
6-chloro-2-{ (5R}-5-methyl-4-[5-m ethyl-2-(2H-1,2,3 -triazol-2-yl)benzoyl]-1 J4-diazepan-1-
vlipyrido[2,3 -d]pyrimidin-7(8H)-one;
S-methyl-2-(4-[2-(2H-1 2,3~triazol-2-yl)benzoyl]-1 “A-diazepan-1-yl} thieno[2,3 |pyrimidin-4-
amine;
S-methyl-2-{(5R)-5-m ethyl-4-[5-methyl-2-(2H-1 .2,3-triazol-2-yhbenzoyl]-1 A-diazepan-1-
vlifuro[2,3jpyrimidine;
2-{(5R)-5-m othyl-4-[5-methyl-2-(2H-1,2,3 -triazol-2-ylYbenzoyl]-1 -4-diazepan-1-y1}-6,7-dihydro-
SH-pyrano[2.3-d}pyrimidine;
(5R)-5-methyl-1 ~(5—m:f:thyl—4—pr0py1pyrimidin—}l-yl)—4~[5-meth.y}-2~(2 H-1.2,3-triazo]-2-
vhbenzoyl]-1,4-diazepane:
(5R)-1 -[4—ch10r0—5—(triﬂuoromethyl)pyrimidin—2—yi]—S-methyl—ﬂl{S-methy 1-2-(2 H -1,2,3-triazol-
2-yl)benzoyl]-1,4-diazepane: |
(5R)-5~methyl—4~[5~mcthyl—2—(2 H -1,2,3-triazol-2-yl)benzoyl}-1 -[4-methyl-5-
(trifluoromethyl)pyrimidin-2 -yl]-1,4-diazepane;

2d



which is selected from the group consisting of: 6-fluoro-2-
{(5R)-5-methy1-442-(2H-1.2,3-triazol-2-yl)benzoy11-1,4-diazepan-l-y1
guinazoline; 5-chloro-2- {(5R)-5-methyl-4-15-methy1-2-(2H- 1,2,3
-triazol-2-yl)benzoyl]- 1 ,4-diazep an- 1-yi - 1,3-benzoxazole; methyl 3-
{[(7R)-4-(5-chloro-1,3-benzoxazol-2-y1)-7-methyl-1,4-diazepan-I-ylicarbon
(SR)-yHE4- 20 R)35timzblo2oydel 183 312 Ko R)sdeldsghlore- 2-(2H- -
2.yhibesh sz)_g;}ﬁ% VL)-7-m e'gll))/%??A-diaze%gn- 1 ?}Q/%}@a#b[gnrﬁ?hyl 2-2H-1.2.3-triazol-
N -A-(2H-1,2,3- triazo -2E/I)benzoic acid; [3- {
2-mefBf AR chiboreetig- BRzZeRARET 223 1)-7-mathyludid epan<d |-YLY-diazepan- 1 -
v} pyvidibohyl fedd(2kdi;1,2,3- triazol-2-yl)phenylim ethanol; 6,7-difluoro-2-
4-met{BR)- thyl442-L2H-1.2,34 azol-2-yl)benzoyl1-1.4-diazepan- 1 - yl }
b O o 1 g bl A gapan -1}
I,Sbe:%zox f L . N
enzo%ﬁf_—iA-dlazepan- 1-yl thieno[2,3 - d]pyrimidine; 2-
S-methrR)-§ Rethyt ey 247 B @13 trinrl-2 I Bbenzayilbbegiazepan: diylhan. 1
yl} thieheb 384 tefradrequinazoline; 2- {(5R)- 5-methy1-4-12-(2H-1,2,3
o riazol-2-yl)pb enzoyl1]- | ,4-diazepan-1-y1
? {GR %ﬁ%@%fﬁ&%‘ﬁ éﬁé}é]ﬂ)ﬁimfaﬁ;@lz%;yl)bcnzoylj—1,4—diazepan~}hyI}—S,é”?,S_
tetrah yiresumpaatiag -4-15-methyl-2-(2H-1,2,3 -triazol-2-yl)benzoyl
2”{(5113154%@&@3[5&!% 1.8 M@WH’P@& = ierchloro;2- 1yl -7
5H_Cyg§g§)51§ggg M&gﬁeth&-g-(z\,\, 153 ARG BRI 92519116 7-dihydro-
5 6-di -tri zgl- %/ benzoyl]-1,4-diazepan- | -
’ ni)ﬁ&}’ &ﬂ , ﬂﬁj‘i}}ﬁﬁhﬁﬂﬁ:ﬁ%ﬁ%&;&@l&—l32,3—triazol—Z-yi)bcnzoyl]—1,4»diazepan—i—
v} fur@ drtetiyge@a(d: (2H-1,2,3-triazol-2-y1Thenzoy11-14-diazepan-1 -y1) thi
4-etho2Pa[3.AIREIIN dsAming; S-methyl-2- .
e ﬁ;&f’éﬂgﬁ%@ L 4302 AR .4
: ?pa_n:%ifg’%@? IERRARC2- {(5R)-5-m ethy1-44 5-methyl-2(2H - 1,2,3
L,3-dimghybp ol (iR)-érinetid-4-[8-diadepanc2Hyl 2.3 -triazol -2 -yhbenzoyl]-1,4-diazepan-1 -
yi}-1H-byZadinyproSkimykansla,3-dlpyrimidine; (5R)-5-m ethyl- I -(5-m
5.b thy ropylpyril din-2-y1)-445-methy1-2-(2 H-1,2,3 -triazol-2-
s mma)%e%r(é%@fl‘?{?%difi@ﬁ%’ﬁilgé V21 ez bibrazs]Eimlsmreeyll-1,4-diazepan-1-y1} -
S+ DengR A OIGin-2 -y 1]-5-methy1-4-[5-methy 1-2-(2 H 2 -yl )benzoy1]-1
(SR)-5-madinteppheldiBR}-Erimes im0 ey fh:=3 3.32111 2.3 triazol2-

vl)benziiazok2¥)benzoyli- 1 -[4-m et hyl-5-
Qﬁﬁ y 1]-1,4-diazepane; (5R)- | 44-m etho

iflugromethyl)pyrimidin-2- ,4-d
TGSy Al GABHA - ol
yI)benzgg}i—.{,;iﬁﬁmebe@nzoyl]-l,4-diazepane; 2-methyl-6-{(5 R

or a phatraanathyiif [R-iegthyk (& i nl.gfiazol-2-yl)benzoyl] -1,4-thazepan- 1 -
y1} pyriciin-S-A/Igrlethanol; . { (5R)-5-methy1-445-inethy1-2-(2H | 2,3

. triazo1-2yIBER2 ST MRS SpRIRVIGRY 2 RMSIBERSERSH e EReRkty vhich
compris Rr*)‘lsl-‘?ﬁ%t?ﬁﬂ‘?ﬁ-?gj-ﬁl seFAd A 1 e fmediahev e g Bepkayijaceutically
acceptabip saljidigsgsen- 1 - yl } thieno[2,3-d]pyrimidine;

In a third aspect, there is provided a compound as defined above or a
pharmaceutically acceptable salt thereof for use in medicine.

In a fourth aspect, there is provided the use of a compound as defined
above, or a pharmaceutically acceptable salt thereof, for the manufacture of a

medicament for the treatment or prevention of a sleep disorder.
In a fifth aspect, there is provided the use of a compound as defined above,

or a pharmaceutically acceptable salt thereof, for the manufacture of a medicament for

treating insomnia.
In a sixth aspect, there is provided the use of a compound as defined

~above, or a pharmaceutically acceptable salt thereof, for the manufacture of a

medicament for treating or controliing obesity.

DETAILED DESCRIPTION OF THE INVENTION
The present invention is directed to compounds of the formula 1:

Ze
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}5R)-5-methy1-4-[5-methyl-2-(2H-1,2,3-triazol-2-y1)benzoyl]-1.4-diazepa
wO-dooylis®6; 7,8- tetrahydroquinazoline, 2- PCT/US2007/024690
{(5R) -5-methy1-4-15-methyl-2-(21 13-triazol-2- yObenzoyIJ -1 ,4-diazepan-
1 -y1; -6,7-dihydro5H-cyclopenta[djpyrimidine;

5,6-dimethy1-2-1(5R)-5-methyl-445-methy1n2-(2H-1,2,3-triazol-2-yl)benzo
y1]- 1 ,4-diazepan-lyl}furo[2,3-d]pyrimidine;|4-ethoxy-5,6-dimethy1-2-
{(5R)-5-methy1-4-15-methy& & riaz@l#2-yObenzoyl11-1,4-
diazepan-1 -y1 } furo[2,3-d]pyrimidine;
1,3-dimethy1-6-{(5R)-5-methy1-445-miethyx®-(2H-1,2,3
azol-2-Abenzoyl]-1,4-diazepan-1y1}-1H-pyrazolo[3,4-cl]pyrimidine;
5-bromo-2- {(5R)-5-methy1-4[5-m ethy1-2-(2H-
1,2,3-triazol-2-yl)benzoyl]-1,4-diazepan-1 -y11 - 1,3-benzoxazol €;

Whemfg‘R) 5-methy1-144-methy1-5-(trifluoromethyl)-pyrimidin-2-y1]-4-[2-(2H-1,2

R1 is mhenjdoohRhyOibniopi itdRiA Fader®RI€1 -[4-metho xy-5-(trifluorom
ethyl )pyrimidin-2-y1]-5-methy1-442-(21-1- 1,2,3 -triazol-2-

R2 s QQ?QZOM%, 4hd1!§z ?&%égm%%%n}gﬁ?utgﬂ%acceptable salt thereof

5 Sec aspéct, ere iS provided a pharmacéutlcal composition which
comprises an inert carrier and a compound as defined above or a

R1a, pHarRiacaicalRb acdeptakle saltpbaiealy selectedRadhid@spscbiialeast:
p )(IdECh é@gound as defined above or a pharmaceutically acceptable
salt thereof for use in medicine. In a fourth aspect, there is
pravide t%e of a compound as defined above, or a pharmaceutically
ateptablalsaiythereof, for the manufacture of a medicament for the
treatmen{@#@}@v@ﬂt@ﬂéﬁlﬁ}@@ﬂm@i&Dfdebr 1, nis 0 bt & filtheaspeCt tberernis 0,

IS prowdeg thde use of oung%as d

% 2
pharmaceu%ca %P sece te% & Al %?%Ig he manufgctuf?"gd }?‘ ¢ may be joined

medicartRastHer e dating rysénaiiad, or cycloaiklw Bpghaadpeeratesalier! is
providediebssmeliacamganund astlefined r&b@vﬁlb@ﬁ@@fﬂm@aﬁ@&lﬁ%ﬂﬁn,

ageeptabie-sai jheraot. é@&éﬁ%zlgﬁwi@%%% icamemdoniealingbstituted
or controlling obesity. DETAILED DESCRIPT ON19 THE INVENTION

The pre2aft ﬂ’?\?éﬁﬂ%??%%ﬂ%@f@&tﬁos@@ﬁﬁ%% f'the formula 7e WO
2(08/06995FPa L saborbodsge thoalkenx &yasabsifeieder RabEiprRehyith one

which isgsuhstitatedinithRiae iR #pg B3 5 R2 is heteroaryl, which is
S%St'tut?éé’&pn&?ﬁﬁﬁ%ﬁ?qr%im alkynyl is unsubstituted or substituted with one

or more substituents selected from R13,
(8)  ~«(C=0)m-Op-phenyl or -(C=0)my-Op-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=O)-NRIORII, 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,

() Ci.galkenyl, which is unsubstituted or substituted with one or more
substituents selected from R13,

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

-3
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Rla, Rib, Ric, R2a, R2b and R2c are independently selected from the
group consisting of: (I)hydrogen, 10(2)halogen, (3) hydroxyl, (4)

we(Br@syOn-Cl-6allcyl, where mis 0 or 1, n is 0 or 1 (WhereiifrusiscOrarisoo

nis 0, a bond is present), wherein adjacent R2a and R2b or R2b and R2c

may be joined together to form a cycloallcyl or cycloalkoxy ring, and where

the alkylds 15unsiystitnied Rrasisiiitied wikhenreidneme aldstiteBiibstituents
selected from R )= (C=09M-OnR-C3-6¢ycloallcyl, where the cycloalkyl

is unsubstituteaé’ltl)gréts%bféé%—tig_?jg]waft}?one or more substituents selected from

R13, (6)}{C=0jiriseyalaepigh hharetHE dRkal S tkEa0 tiithapegr more
substituted withubstitermmeseseiditueRisiselected from R13,
20(1)-(C=@p Sk Wadlicynyl, where the allcynyl is unsubstituted or

ShSusokene e supsilughinslecied (OMBLA B g deintons of
-(C=0)m-Un-phenyl or (&—63rﬁ n-napthyl, where the phenyl or napthyl'is
unsubstRdfeandRslibstituted with one or more substituents selected from

R13, (9C@EN))mM-On-heterocycle, where the heterocycle is unsubstituted
of.substituted 25with one or more substituents selected from R13, (10)

-g— )m'%ORll, wherein R10 and R11 are independently selected

f @the"@ p consisting of: (a) hydrogen, (b) C1_6allcyl, which is
ugisbstitGtethdr substituted with one or more 30substituents selected

fram R13(oH§3_6alkenyl, which is unsubstituted or substituted with one

or more substituents selecte 3 loalkyl, which j .
B T P ok B KB o it e
R13, W@i2cesRé0esRETUISI0eWR4600 @pphegyihevhictrim a cycloalkyl or

unsubstiyiraiRb sk BsHIREMVIER ORI OF RIS SHATHLRNSIREISCleGHidhituted or

R13, and (f). heterocycle, which is unsupstituted o stityted with one or
more s S G R S TR ™ o)

-S(0)g-R12, where qis 0, 1 or 2 and where R12 is selected from the

R3 is dufigitioyloootC3-geyeloalkyl, which is unsubstituted or substituted with one or more

substituents selected from R13;

R13 is selected from the group consisting of:

25

30

35

(1) halogen,

(2) hydroxyl,

3) -(C=0)m-On-C1-galkyl, where the alkyl is unsubstituted or substituted with one
Or IOre sqbstituentslselectegi from R14,

(4) -On-(C1-3)perflucroalkyl,

(5) ~(C=0)m-Op-C3-gevcloalkyl, 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,

(73 ~(C=O)y-On-phenyl or (C=0)p-Op-napthyl, where the phenyl or napthyl is
unsubstituted or substituted with one or more substituents selected from R14

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

(9} (C=0)p-NRIORIL

(10)  -S(O)p-NRIOR1I,

(11)  -5(0)g-RIZ,



R10 and R11, (13) -CO2H, (14) -CN, 10(15)-NO2, (16) =0, and (17)
-H(OH)2, with proviso that at least one of R2a, R2b Or R2C is halogen or
r wherein adjacent R2a and R2b or &] d R2c
@tﬁ%@?i@ether to form a cycloallcyl or 15cycloalkoxy rinégw %e%éﬁ {24690

alkyl, cycloallcyl or cycloalkoxy is unsubstituted or substituted with one or
m@fg)squ@g ts selected from R13; R3 is -Callcyl or -C3_6cycloalkyl,
which is unsdbstituted or substituted with one or more substituents
selktted ¥ R13; 20 R13 is selected from the group consisting of: (1)
halpgen,=@) hygroxyl, (3) -(C=0)m-On-C | _6allcyl, where the alkyl is
ungybstitjed or substituted with one 250r more substituents selected

s from R14, (4) -On-(C1-3)perfluoroallcyl, (5) -(C=0)m-On-C3_6cycloalkyl,
where the cycloallcyl is unsubstituted or substituted with one or more

R 14 iggblstitod ftsns ce ateni fromsRiidg (8) -(C=0)m-C2-4alkenyl, where the
alkgnyl isunpsybstituted or substituted with one 30or more substituents
S ctedher 14, (7) -(C-0)m-On-pheny1l or -(C=0)m-On-napthyl, where
the phen z’Hﬁgﬁ%pthyl is unsubstituted or substituted with one or more
suB titu%ks@g%}eted from R14, (8) -(C=0)m-On-heterocycle, where the
10 héférocydls.iscudsalistituted or substituted
(%)  -0-Ci.galkyl,
€y  -O(C=0)-Ci-galkyl,

()  -NH-Cj.galkyl,

(8)  phenyi,

15 (%) heterocycle,
(10y -CO2H, and
(11) -CN;

or a pharmaceutically acceptable salt thereof,
An embodiment of the present invention includes compounds of the formula Ia:

20 7R3

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

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



with one or more substituents selected from R14, 35(9)-(C=0)m-NR1

OR11, (10) -S(0)2-NRIOR11, (11) -S(0)g-R12, (12) -CO2H, (13) -CN,
wd4)mlsand (15) -NO2; 5 R14 is selected from the group consisting 9f 43)so0

hydroxyl, (2) halogen, (3) C -alkyl, 10(4)-C3-6cycloalkyl, (5) -0-Ci_6alkyl,

(6) -0(C=0)-C -6allcyl, (7) -NH-C _6al4cyl, (8) phenyl, 15(9)heterocycle,

(10) -CO2H, and (11) -CN; or a pharmggeutically acceptable salt thereof.

An embodiment of the present inventiof includeg&bmpounds of the

formula la: 0 R~y

fc
wherein R1a, R1b, R1¢, R2 and R3 are defined herein; or a pharmaceutically acceptable salt
thereof.
5 ' An embodiment of the present invention includes compounds of the formula Id:

wherein R12, R1b, R1¢ and R2 are defined herein; or a pharmaceutically acceptable salt thereof,
An embodiment of the present invention includes compounds of the formula Je:

10
Ie
wherein R12, R1b, R1¢ and R2 are defined herein; or 2 pharmaceutically acceptable salt thereof.
An embodiment of the present invention includes compounds wherein
Rlis p'henyl, which is unsubstituted or substituted with one or more of:
I5 ¢ halogen,

{2y  hydroxyl,

(3} -On-Ci-galkyl, where nis 0 or I (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,

20 4 -Op-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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R2'N/\N CJ, "R3 0 5-la wherein R1, R2 and R3 are defined herein; or a
pharmaceutically acceptable salt thereof. An embodiment of the present

wihveniigadacludes compounds of the foimula Ib: 0 |b Whereiri,&lm,@l%@m%%
R3 are defined herein; or a pharmaceutically acceptable salt thereof. An

embodiment of the present invention includes compounds of the formula

lc:, WO 2008/ 97PCT/ 007/024690, I¢ wherein Rla, Rib, Ric, R2
ar%g\{l\% é&:-%e i n?e% ‘ﬁ}é?re%;%? %%é&%f?nﬂa%é %@%Wﬂ%fﬁweﬁaﬁ%@(ﬁr oup
5An emBSGERERE 6fthe present invention includes compounds of the
formula id) I1d whesgis-RI a, R' b, RIc and R2 are defined herein; or a

pharmacgpytically, aceeptable-salt thereqhAncopbadiment ofthe present .

invention includes compounds of the fornéula le: le wherein Oa, Rib, Rl c
and R2 are defiiBs iainsdedediirmEdutically acceptable salt thereof
Af7émbo8{sntE R Present invention includes compounds wherein

(8) -COzH, :
9y -CN,
(10) -NO2, and
(11} -B(OH)3. .
An embodiment of the present invention includes compounds 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:
An embediment of the present invention includes compounds wherein
R1 is phenyl, which is unsubstituted or substituted with one or more methyl, -CF3, chloro, flure,
-OCF3, -OCH3, -OCHCH3, -CO2CH3, -B(OH)y, 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)3, triazoly! or phenyl.
An embodiment of the present invention includes compounds wherein
R1 is selected from the group consisting of:
(1) phenyl,
(2)  biphenyl,
3) 2,6-dimethoxyphenyl,
4) 2,4-dichlorophenyl,
{5} 2,6-dichlorophenyl,
{6y  23-difluophenyl,
(7) 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
R1 is phenyl, which is unsubstituted or substituted with one or more methyl or tnnazolyl. An
embodiment of the present invention includes compounds wherein R! is phenyl. An

w7
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R1 is phenyl, which is unsubstituted or substituted with one or more of:
15(1)halogen, (2) hydroxyl, (3) -On-C1_6alkyl, where n is O or | (wherein if
wo Bé@deond is present) and where the alkyl is unsubstitute@©f,u52607/024690
substituted with one or more substituents selected from R13,
20(4)-On-phenyl, where the phenyl is unsubstituted or substituted with
ne o re subst tuents selec from R13 ci(ﬁS eterogycle, where the

et G B A S T e o
triazosd{@qdty hrfieni BAnwabobosRieddby Py SpBategdnelgdes compounds wherein
R1 is By:NREQRGdzoligieinyR 10 and R11 are independently selected from the

group C%ﬁ'é%%ﬁaéﬂ% Splragen. (), Gatkul iﬂxm&'&w}%&%&%&?@eﬂ

R2 ubstitut h one or more substltuents selected fromR1

ISFﬂ 6‘3; ﬁf{ls 5‘{ @})béﬂ{pte with %)DIW gh d
1Q{11)-B(@egEn, An embodlment of the present invention includes
cempoungs:whigrein R1 is phenyl, which is unsubstituted or substituted

Wé%z negrr r%ﬂ%@%@r@ 3 halps QGERiaQGHSe %ﬁg%%? ?eni) and where

CH3,-CN, -N(CH3), -NH(CH2CH3), -NO2, B(OH)Z tria
pheny!: imlehm@am{feﬁtléﬁ@m wbeéﬁt%véﬁn@mﬁtma@ssgbmmmlected
wherein fdisphenyl, which is unsubstituted or substituted with one or

mage meghylph ?;3 &H&%%é'gﬁ‘ény%%%m@%%d Reitelilida $Banbl8 more
0]

-B(OH)2, trlazol r phen :
(OH) substzwents seiccteal from R13

5 —hetcrocycle, where the heterocycle is unsubstituted or substimted with one or
more substituents selected from R13,

(6)  -NRIORII, wherein R10 and R11 are independently selected from the group
consisting of:
(a) hydrogen,
(b C1-6alkyl, which 1s unsubstituted or substituted with one or more

substituents selected from R13,
(7)  -S(Oy-NRIOR1!,

@)  -COH,
©)  -CN,and
(1 O) -N02:

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, -0-Cj.galkyl or phenyl.

An embodiment of the present invention includes compounds wherein one of R24a,
R2b and R2¢ is halogen or C1.6alkyl, and the others of R2a, R2b and R2¢ are hydrogen. Within
this embodiment the present invention includes compounds wherein one of R22, R2b and R2¢ is
chloro, fluoro or methyl, and the others of R28, 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 C1.6alky! ring, and the other of R238, R2b and R2¢ is hydrogen. Within this embodiment

the present invention includes compounds wherein two of R28, R2b and R2¢ are joined together

to for a Cy.galkyl ring which is substituted with =0, and the other of R22, R2b and R2¢ is
hydrogen.
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An embodiment of the present invention includes compounds wherein
Rl is phenyl, which is unsubstituted or substituted with one or more

wesbedod3, fluro, -OCF3, 20-OCH3, -CO2CH3, -B(OH)2, trigZotd-067/024690

phenyl. An embodiment of the present invention includes
compounds wherein RI is selected from the group consisting of: (1)

phenyl, @}1efﬁB@dﬂ&%@)&%&aﬁtmg%@M&;&é&%é@&ﬁlﬁmﬂ&% ()

rophenyl, (6) 2 henyl, (7) 2,4-difluophenyl,
RZis §§%§ eché? L]% ﬁéﬂé’\g St 0xy -4-methyl-phenyl, (10)

Bﬁﬁethohyﬂﬁlmé@%ﬂiy t11) 3-methyl-biphenyl, and (12)
S(dethyb&gm@hdbﬂhenyl 35An embodiment of the present invention
[ des,cf ngP wherein R1 is phenyl, which is unsubstituted or
stltute Wlt e or more methyl or triazolyl. An embodiment of the
pl{&ent fyelarsaE Indimisa¥bmpounds wherein Rl is phenyl. An WO

2@&)8/0699@&%}%/1@&@%2%& embodiment of the present invention

des X}herein Rl is triazolyl phenyl or
tr onI et Ehe An embodiment of the present invention includes
pou | is 5-methyl-2-triazolyl-phenyl. An

eﬁ%odlrﬁéﬁ“iﬁ@m}@m@mﬁ{ invention includes compounds wherein R2 is
eFEroanyyd vmgﬁh is unsubstiWted or substituted with one or more of: (1)
hﬂ z n%&g) droxé %) -On-Ci_6allcyl, where nis 0 or 1 (wherein if n is

ém sen d where
pynm; my s

(12) quinazolinyl,

(13) quinolinyi,

(14) quinoxalinyl,

(15) tetrahydroquinazolinyl,

(16)  thiadiazolyl, and

(17)  thienopyrimidinyl,

which is substituted with halogen or Cj.galkyl, and optionally substituted with hydroxyl,
-0-C1-6alkyl, keto, -NH», or phenyl.

An embodiment of the present invention includes compounds wherein

R2 is selected from the group consisting of:

(1} 1,3-benzoxazol-2-vi,

(2} 2-(6,7-dihydro-5H-cyclopenta[d]pyrimidin)-vl,
(3} 2-(7,8-dihydroquinolin-5(6H)-on)-yl,

(4 2-(furo[2,3]pyrimidine)-yl,

(5) 2-(pyrazolo[3,4]pyrimidine)-yl,

(6)  2-pyridmyl,

{7 2-(pyrido[2,3-d]pyrimidin-7(8H)-on)-yl,
(8 2-pyrimidinyl,

2] 2-quinazolinyl,

(10}  2-quinoxalinyl,

(11y  2-(5,6,7,8-tetrahydroquinazolin)-yl,

(12)  2-(thienc[2,3-d]pyrimidin)-yl, and

(13)  2-(thieno{2,3]pyrimidin-4-amine)-yl,
which is substituted with methyl, chloro or fluoro.

-g.
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the alkyl is unsubstituted or substituted with one or more substituents
selected 10from R13, (4) -On-phenyl, where the phenyl is unsubstituted or

wauhstisdedwith one or more substituents selected from R13 g(5)u53007/024690
-heterocycle, where the heterocycle is unsubstituted or substituted with
one or more substituents selected from R13, 15(6)-NRIORI I, wherein RIO

and Rl1@%&%%@%@&%}{%%}@%&%%&%%&%%%H?ﬁﬂﬁ@s%@éin

RZi h%/}dro?%?g,[%)ﬁévhich is unsubstityted or substituted with one or more
S SUBSHHLERIE HEEL0ER FBMRA8950(7)-S(0)2-NRIOR11, (8) -CO2H, (9)
-CN, lahdreEoyane®2-3ith proviso that at least one of the substituents is

halggep anfdifiallcyl, or wherein two 25adjacent substituents are joined

to@%%'»eﬁztgag%@a a cycloallcyl ring. An embodiment of the present invention
[ e compoaﬁds wherein R2 is heteroaryl, which is substituted with

hifogemrsroralitghiraf and optionally substituted with hydroxyl, -0-C
_Galleytidemi{ebyrimidin-4-adthemyhodiment of the present invention

[ | 2b and R2c is halogen or
ggﬁ%ﬁ%&%ﬁ%@gﬁ%ﬁ%@gQREIZ%%%%% E%%ﬁare hydrogen. Within this

embodifEriBRe PRl A i e Y GBS OB PR ORI T Y ORE 51
R? is RRapR2blanhRR &sissbtontsdterch anatiethyhlandttothers of R2a, R2b

and R2csayehvsiosan. Ame %W&%W%&%@BB@&%WH&'&%GS
RZis cqr.%%%unq%%g tein fwo of \%%h%ze%%]dﬁgc ar%_‘ome together to f_or a
CBATIY TiNgG, and the Other of R24. R2b &ha B26 ¥ hydrogen. Within -
this emb%%iﬁﬁ%@d@%ﬁé@éﬁ@wﬁﬁﬁwﬁﬁéﬁmmwmgmm@r@m
R2is mago?ﬂﬂ,@ﬁ@am@%me ‘jﬁ%ﬂﬁﬁeﬂ‘?glfm%ﬁg é@ﬂ%o%ﬂ.z@fiallcy(ljring which
is substi = r; 2 n is rogen.
o 2oneeaerBey TS et e R ipk YRR,
R s ahinoxalipylamich migeaeed b unebhirdien refioelected from the
group cdnsistibghofictl ahzipnidezolyye(@)henzbititazolyipounds wherein
R2 is @DREN2N0ERMin-4-amine)-yl which is substituted with methyl, chloro or fluero.
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.palkyl 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-galkyl, which is unsubstituted or substituted with one or more substituents selected from the
group consisting of:
(O halogen,
(2) hydroxyl,
3 -Cr-ealkyl,
4) -(C1-3)perfluoroalkyl,
(5} -0-(C1.3)perfluorcalkyl,
(6) -C3.6cycloalkyl, and
{73 -C7-4alkenyl.
An embodiment of the present invention includes compounds wherein R3 is
-C1.galkyl. 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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(4)cyclopentylpyrimidinyl, (5)dihydrocyclopentapyrimidinyl,
(6)dihydroquinolinyl, (7)furopyrimidinyl, 10(8)pyrazolopyrimidinyl,
wipigidz (10)pyridopyrimidinyl, (11)pyrimidinyl, (12)quinazeliiyyszee7/024690
15(13)quinolinyl, (14) quinoxalinyl, (15) tetrahydroquinazolinyl, (16)
thiadiazolyl, and (17) thienopyrimidinyl, 20which is substituted with

buwl,hﬁ%,ﬂgﬁﬁg?%an%qyﬁ%ﬁ%gﬁ@l%m@. syhsiiied XYHQQE%HEHMP, 'é)rég&lwrlwention

. r phenyl, . . An embodiment of the present invention
inclu ﬁ%ﬁ?&@?ﬁﬂ%ﬁ%ﬁﬁ@?\%%‘f&ﬁ%ﬁis selected from the group consisting of:
(1)1,3-bépzodazohbogin®s(2 )&-(6; puitept invShtioy clopetwtachpyrinmidimydh is
seiecté@)ﬁdx%a%@@%QWQ@?@WQ'@%&& &@?QM@&%@JW HOIERR) Mhrein or 2
e BRSO Alpyrimiinel, ©2pyidiyl
P f“ﬂ(gﬁ{%ndco&’ﬁ -%%ynmm%n-?(SH)-on)-yl, (8)2-pyrimidinyl,

e compounds of the present invention may contain one or more asymmetric
centers and can thus occur as racemates and racemic mixtures, single enantiomers,
diastereomeric mixtures and individual diastereomers. Additional asymmetric centers may be
present depending upon the nature of the various substituents on the molecule. Each such
asymmetric center will independently produce two optical isomers and it is intended that all of
the possible optical isomers and diasteredmers in mixtures and as pure or partially purified
compounds are included within the ambit of this invention. The present invention is meant to
comprehend all such isomeric forms of these compounds. Formula [ shows the structure of the
class of compounds without specific stereochemistry.

The independent syntheses of these diastereomers or their chromatographic
separations may be achieved as known in the art by appropriate modification of the methodology
disciosed herein. Their absolute stereochemistry 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 C1.galkyl specifically includes methyi, 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 independe'ntly substituted with multiple numbers of such substituents. The
term "heterocycle” as used herein includes both unsaturated and saturated heterocyclic moieties,
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(9)2-quinazolinyl, (10)2-quinoxalinyl,

(11)2-(5,6,7,8-tetrahydroquinazolin)-yl, 35(12)2-(thieno[2,3-d]pyrimidin)-yl,
wangdoskidihieno[2,3]pyrimidin-4-amine)-yl, which is substitused-xvisho /024690

methyl, chloro or fluoro. WO 2008/069997PCT/US2007/024690

An embodiment of the present invention includes compounds wherein R2
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inv ntlo includes compounds_ wherein R2 I1s quinoxalin w
azetidupi it iRd QAR rh%%ﬁwdema?sl@f B AR L BB B &regélm
pyrrolidieitionisieilidel etripdumridswiatemRDimlinyl, and tetrahydrothienyl, and N-
oxidedipigREf2,31pyrimidin-4-amine)-y1 which is substituted with methyl, chloro

or fluor An em (li ment of the S invention includ

compom?rggs T r B BBRBIS o FHAR %‘ §0?F'o BERz hs,%f; Fparegsfrom
pharmaceutically acceptable non-toxic bascs or acids including inorganic or organic bases and

inorganic or organic acids. Salts derived from inorganic bases include aluminum, ammonium,
calcium, copper, ferric, ferrous, lithium, magnesium, manganic salts, manganous, potassium,
sodium, zinc, and the like. Particular embodiments include the ammonium, calcium,
magnesium, potassium, and sodium salts. Salts in the solid form may exist in more than one
crystal structure, and may also be in the form of hydrates. Salts derived from pharmaceutically
acceptable organic non-toxic bases include salts of primary, secondary, and tertiary amines,
substituted amines including naturaily occurring substituted amines, cyclic amines, and basic ion
exchange resins, such as arginine, betaine, caffeine, choline, N,N'-dibenzylethylene-diamine,
diethylamine, 2-diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine, ethylenediamine,
N-ethyl-morpholine, N-ethylpiperidine, glucamine, glucosamine, histidine, hydrabamine,
isopropylamine, lysine, methylglucamine, morpholine, piperazine, piperidine, polyamine resins,
procaine, purines, theobromme tnethylamme mmethylamme mpmpylamme tromethamme
and the like. '

When the compound of the 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,
ghiconic, 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 citrie, 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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An embodiment of the present invention includes compounds wherein R3

is -C1 alkyl which is unsubstituted or substituted with one or more
weulstiwemts selected from R13. An embodiment of the present-inventiomnsso

includes compounds wherein R3 is 25-C1_6alkyl, which is unsubstituted

or substituted with one or more substituents selected from the group

whicmm&%gﬂd?ﬁ ﬂ@f?@l@ﬂ%ﬁ?}s@)@@ Me/ko G%Qﬁﬂéﬂsad in the following Examples
erfluor rflugroalicy
o A S O P SRSt picanper

t 651"‘55ciﬁvent|on mcludes compounds wherein R3 is 35-C1_6allcyl. Within this
embodin@ntstgcpresepbimaniionsatiLidescompovndsvharain Raxm rccep‘tor

t { S
e SO S LR

ofan ﬁ‘%&ﬂifﬁ a%auﬁbﬂmerré)@laamgr s ﬁé%éﬁmvwﬁmiﬂ%s&ﬁ%mmﬁw of the
comppradedisrvsdtiondincisdesgompouhas unsEaint® Risivitethipl addition to primates,

espectaR@Eilic S13) QQ%H'&%P@ gfiheRiesen iayertianine %&@8&&@'&8@9&'9&%8% the

selected f m the grou conS|st of he subject co nds o
preseré 1HVCI’! IOH heren‘? OSG {g ‘gcnt é% @em iﬂ #ﬁ%ﬁ,g{ﬁﬁ@n‘t anGﬁthn ora

phmﬁ‘él%%ﬁfﬁ@e?ﬁi%aéﬁﬁ@?ﬁ?@%@?ﬁﬁ‘ﬁ"\fé‘ﬁti@@%@&@nfﬂm PREEDY imsrgion is further
directabymimetrid seniepsaiicheadr ifras-achueassince ﬁ@ﬁ@ﬁxﬂﬂ%ﬁﬁﬁﬁw&ceptabie salt

thereo@qf?)qLi!ﬁ%Sf-n%ﬂ%gtﬁ%a&{éoﬁ]e%réa%@ﬁt?&e%%g&% iand. Fsy'ac Ry g treating

diastereomers. Additional asymmetric certers m be pres tdepen

the diggsdcrsracdinsrses red NS S HBRERHIS %‘H"fﬁ’ésmolecule Each such
10asymiltetdebgentecatit mdb@prwdamkyqﬂnodmmg&ﬂerdﬁmeahmﬂm,rmhdéta

humadShiRN At Bakalhef hePResibieLRlcRl aAMersa0d ARG GAMBESHE amount of

ures and ur ally. rn‘le com ou ds are included within

e s B R Y R B S B S orapeRGe

animapfrdyERaR Sincis bebreneghhby @ﬁﬁp@ehﬂzs vEerinulian. shesiiaaltdector or other

clinicistrudtine-of ghizelatst @he@mn@czl iyt Wflﬂugﬁ%@w@ml% psychiatric

d1sord§:g@§ﬁh] Qﬁ? IJL&? %/?}lllatﬁg § r§ & é? oglgrlagticaliy treating

e achieve nown

chromat C tlon
a patieg, 3t w.%?é’%ﬁbﬁ% €5t ‘Eﬂ@‘ﬁw‘bﬂ?@&%l’&é’i%%’& LGP HRTERR U i e present
inventaiys ot e stbhenthainistnynm dyebendeteamirioddin i ecteray aiysiadtographyrein

there may be a slowing, interrupting, arresting, controlling, or stopping of the progression of the
neurological and psychiatric disorders described herein, but does not necessarily indicate a total
elimination of all disorder symptoms, as well as the prophylactic therapy of the mentioned
conditions, particularly in a patient who is predisposed to such disease or disorder. The terms
"administration of” and or "administering a" compound should be understood to mean providing
a compound of the invention or a prodrug of a compound of the invention to the individual in
need thereof. ‘
The term "composition" as used herein is intended to encompass a product
comprising the specified ingredients in the specified amounts, as well as any product which
results, directly or indirectly, from combination of the specified ingredients in the specified
amounts. Such term in relation to pharmaceutical composition, is intended to encompass a
product comprising the active ingredient(s), and the inert ingredient(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 phanmaceutical compositions of the present invention encompass any
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of crystalline products or crystalline intermediates which are derivatized, if
necessary, with a reagent containing an asymmetric center of known

wehsoduigeonfiguration. If desired, racemic 20mixtures of the oMPOIURLS: 1690
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
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25procaine, purines, theobromine, triethylarnine” trimethylamine,
tripropylamine, tromethamine, and the like. When the compound
wof ihg/psesent invention is basic, salts may be prepared fromect/us2007/024690

pharmaceutically acceptable non-toxic acids, including inorganic and

organic acids. Such acids include acetic, benzenesulfonic, benzoic,
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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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"administration of' and or "administering a" compound should be
understood to mean providing a compound of the invention or a prodrug of

wa eormpeuad of the invention to the individual in need thereofpdhig; €63 /e24690
"composition” as used herein is intended to encompass a product
30comprising the specified ingredients in the specified amounts, as well
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conditigasetaighilo peofifTadiBrselitisheha® Vil SR G NISATARG IR @N blood
pressupiatesedivstam DAAS Oy ttinein; Aypaydustter, c@ngﬁse\ebd)wft tadasseyndiabaaséthe
gemtaﬂ@ﬁ%ﬁ s%ﬁgﬁ?%wméggﬁgﬁﬁﬁﬁm&ﬁtﬁ{ ARoethamng, B MM ction;

eSO 8 50/ Ct%)%? u buffer con a|n|n 1 UM Fluo-4A_M est 3
POT 5 o} 9% pltitonic %Cl °8h %%Au‘:?ﬁ’é %fﬁﬁod SUIRBH TSty depressive

disord%rspfpate@eﬁ&censia@mn@a rBaivieRt Witho1 deputsaiysadisoudhes. BC diygthymic

disordetSfoabamslae disbicess, Rit dregqsb, Wb ithiporde: FliwRs thakbitRg g

cyc:lotﬂ3 i€ 59&2{9{ (Rl BmMSé‘?& rp %éé}? %%é rr%é }%9?38%&* @%S are adg gnle% induced

d %%ate in a volume of 25 ul, incu min an
moo AR ABERTeSRa g FrtE StTRSE frwlss haﬁf@ﬁ lse&e}eahmd
anxietyritsordis, fobBaniirutes pwidi theliseidbt, phsiachtitloreste doerdeglpist-traumatic

stress GORpaISEdhaheabt Lt eenIer Realcingl pRORY z&ﬁ%cenmduced
anxiety % AaSOI,&Z orag}i}r}8 At\gv bufferel& aIflce nta&f){ust For 30ea ical
Vv Iue

ICEﬁ 1o, aclle Nie
antag Onl oncen ra‘fon or comp oun neeu& é’%o in

50 % of the agonist response) is determined. The intrinsic orexin receptor
antagonist activity of a compound wHigh 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 35assays, generally with an ICs() of less than about
EN1 1M Manv of comnniinde within the nrecent invvention had actinvitys in
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WO 20081069997PCT/US2007/024690 indicative of the intrinsic activity

of the compounds in use as antagonists of orexin-1 receptor and/or the
worexigmedgeeeptor. The present invention also includes comp%qég%mmz 1690

the generic scope of the invention which possess activity as agonists of

the orexin-1 receptor and/or the orexin-2 receptor With respect to other

psychRREBSE BT RS 106 B SR COMPOHONA SN OHIKP SRS s rating,

properties, such as with respect to |ncrea ora |oava

S“mk%fé I%.?H&lffeﬁ@ﬁé@%@%ﬁrﬁw@ﬁmaﬁbvafds@'mwwﬁﬂﬁ%mn%hmom
cardiaemepiplypoglycemithewrexinisecept diataveadaeahioral] @%ﬁ?dﬂ@pﬁﬂd’!ﬁ&m}

s&er@@@%ﬁiﬁk%@% funglions:-l4ys. ?&ﬁ%ﬂ&%?s%%ﬁt&%tﬁﬂﬂ?#&l% WSS,

av ri of disease processes in humans or other 'species.
drog- e Eo5th i

e compoun 255 BEERPIRVEEH At iR srtresatg with muscul
spastigigppesjentiegTantsicreilitngy controlimgocremiding tediskiofladiag deyrohtia
(assocaedalagioat-nsihpSyeNaiBs, disardersasaasialed WD OFRXIN MCERIRISHTV

dlseas'@‘iJMO% I%ep g}sfu ttih f%llg) \é\w%%n & ﬂdlﬁpndc’ 2 dls&eu T?e?gcob disease,

. disorders, s ances, inc enhancing eieep 64 acf
perinaia] BYRAK -8 EnhY) A @éﬁ?@%?@éb%fﬁ@i@ﬁ@?@ahgﬁﬁ)eﬁﬁhglgl‘e@mnesﬁc
disordm&mtegamimeg ctgj;‘lzﬁ/ cf;ﬂma;l lsdmb;ﬁhdﬁlE&Jﬁpi@&dsﬁ&ﬁtiﬁﬁtﬁﬂﬁ@@hﬁﬁ@ﬁi@ema

aranSWDiGELSIBe RS Aividad iy Sleep;
iihl I'P@ w%ﬁéﬁ]e&ga ation; dg&iﬁ?ﬁﬁﬁ{?{%ep%ﬁ%\ Yy or onset (%&tlme it

208 an’as e%gﬂﬂé?&?ég é%r %ﬁ R SHeRit§adreabairtresshyic disorder,
psychafisalsersivinivieyodezsesi mypthes humbieion famd aldenings-thdricg! sieehptic disorder;

-substafi@crensid @immwstmtawa&m@so@ymg@ @ﬁ&ueﬁgmﬁgceqaww delirium,

the ti awake folo ing the initial on eto
permtﬁgg %éégr‘?%?égacé&%ssbh‘ggt&%‘f amoun éf’g@e% ol & ngi ?r%rﬁﬂ?@h s [aRe i
101@1‘“%1%@;5‘ itie qqg@@éﬁﬁ?ﬂf&ﬂﬁ%ﬁh@ﬁéﬁf@ﬂféhf&t@ﬁ@ﬁﬁw nsbystivauticohol,
amphegdteting, thenibingofregedntiponcmatjomhafsloynveve: (bpiGtRIFR-3 3t ¥line,
sedatx@?%ﬁh‘fés H?%%I?ﬂcg?w&ﬂ@ﬁ@dlgup&rﬁ (}]‘fﬁ’iag%lgé a %%ssag Rkinetic-rigid

otl slo ave sleep; enhancing uring slee
syma A LA Bro G By SRy B?Hi}ﬁsd“aﬁféq%@?ﬁﬁ@‘@f fe
parkmﬁer@‘asmg&amvﬁémmnelssr peltiuicingl delytivymedrawsihessottieatiaglor

degendiadugpakkerssive ARYIROSIELRNLSR K REHERSN G aRls! @Eié@f“cﬂﬁghf héhromc
fatigueHRIISLY E&%eﬁ’c ﬂ&@g Ellar} ilsen A aé%te%namlgl% sc?g ath r‘}ggén atigue

sleep roble ems; Insomni ersomnla

caused Bpa s %lfi%ﬂvi&é@&rﬁﬁedmﬁrﬁgreﬁmﬁkmmdwaw@rewqﬁmp@eamm
(such a§| eeposietp-mdoes] pakiefulness neorilsmal ﬂmﬁgﬂ&ﬁt@nﬂ%ﬁﬁd’eﬁ%le})tm induced
acute dNREPHORD 1Bkt BRNE WoRKSTS: leaP AISIy: %ﬁﬁugé??a?@ rg_xgesza and

medlcaterror nso nlas soua %vﬂth%% ssion, emotionaUmopo
AP%elmuecres aogea 'zj g PrEERES M@Wﬁs@%@ﬁhﬁ%%*imsm
[m"IUdmeﬁgfﬂa%rgﬁaép@@sm&@mlwmechwmahy@gmgnéﬁdmmermmor)
chorea gundiowSingsrtandifionssasseiagthwilaicisad @ﬁ;@yﬁew&m@@g as

neuroagﬁﬁ'@i@é %%%9 rc(&%;g% CII?] uce\:/élt travel ‘ti:‘ﬂ ﬁaalf’nsné?%%%clonus

and wi tatlng shift-wor s conaitions ¢ rugs w

(mﬂiud%@?&i&@ﬂdﬂ&ﬂ%ﬁﬁé@%@&% geihaiss ABForyaGIERgARomerplex tics
and symitishasicetivminitetites loy nodroestarativesslaap(mothdinsgie @aiized &leepia such
as jodiciaaRD @R MR dﬁx@%%@ﬁ&ﬁaﬁlyﬁ\{ﬂhl£e%ﬁit&ﬁyag&5&%m3§d%gﬂggyﬁlﬁggystoma,

d| ions which result from a diminish of sleep; increasin
and focg?@ ing; %ﬂug%hhenﬁ éjh emony |ﬁc?g'§§$%lﬁ e ﬁ&% fﬂ@%ﬂ)céié
SpasmOé%de%?giQ%@@P&tébﬁm%éz’é&@wmosmt@zne mleanm@mtd}nmnm!@ attention
defici/ RABRIO69BH ARG TAISADATIN 2469 asr0ptatethifRIgii: GOmP HSiYane
headacﬁ@t'ﬁﬂrgﬁg%ﬁnﬁggé'%g%ﬁc gyl Ss%b\ﬁ\%%g %@xﬁpaetzﬁ(\?nc uﬁ’rnla

cubstanEViro mental), obesity-rela ed |sor ersinc overeatin

ubstanges So< 2 OB nBICo B BREEC BROYHRSH Pierlift TRREIRI SRS RsEIRS:
and insulin resistance, dyslipidemias, hyperlipidemia, endometrial, breast,
prostate and colon cancer, osteoarthritis, 5obstructive sleep apnea,
cholelithiasis, gallstones, heart disease, abnormal heart rhythms and
arrythmias, myocardial infarction, congestive heart failure, coronary heart
disease, sudden death, stroke, polycystic ovary disease,

craniopharyngioma, the Prader-Willi Syndrome, Frohlich's syndrome,
CH-deficiant ci1ibiecte normal vvariant chort etatiire Tiirner'e evnAdrome
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pathological conditions showing reduced metabolic activity or a decrease

in resting energy 10expenditure as a percentage of total fat-free mass,
we.gsihnildren with acute lymphoblastic leukemia, metabolic syneF@ReSsa0

known as syndrome X, insulin resistance syndrome, reproductive

hormone abnormalities, sexual and reproductive dysfunction, such as

sedatiepaitpeJertlitys. gntggtﬂﬂam&ym&%ﬁféﬁm Mage m&iihi JRM1Bed anxiety

emales, fetal .defects ssomated with. matern beS|t 0|n es
dls{)rJerég d‘igsoréieré s%cﬁ ao obecﬁ?gkp}lé?]a‘f%@a%% fe en§8% éga { Egg?mg
depre?@éﬁﬁrrﬁiw &%%S@Qéﬁhwégﬁ?iﬁ%@@@ﬁtll‘@c@éﬁ%ﬂﬁf@r@ﬁﬁé‘ms neuronal
damagPickivitiiancayndiame); bedatpabsnessucardipvesetitar diserdessemesis; brain

edemén Qﬂi‘%ﬁ’&ln lé%ﬁtéﬁiﬁy SICEIC E@E@i& t'Q&QJﬁ AL H&z&gfﬁg mﬂammator"y

_ar erloscler03|s ercholester lemia, h eruricaeniia, lower
pain, REOREYIEPE §e8 ~EBTRAR Ry é’&ﬁ&éf“f e @ﬁ@&ﬂﬁ‘%ﬁﬁlﬁﬁsﬁe}mﬂm motion
pain, delatirgrthenisk pfiscwonfansbpioo mesaf abepity, Shonasiksell pkriptiaeative
pain (é&l&ﬂzfl efEeentEeas BYREIT RV B ISBASRS A AIRR d6hs WA Shumatic pain,
i emmaal n%%ga@al oscnlatoey a&tlv%){ occhlrsdn he brain, |nclud|ng depression,
G graine, ﬁeUI’O[%T?hIC pain, Parkison's fsease, psychosis and
sch|zop%ﬁdﬂﬁngW@@a'%@@%W@Wlw@m&@ml :

enhancpignlingreflagivitycapadicuiaiydh oughihiadhalamuscealapREY/COeluR reasing
stage SUIEY l}?] r&e@f&@?ﬁﬂ% #ﬁ?ﬂ?@ﬁ%n'@?gﬁ%ﬁé}%}&ﬁ@?{é&{% eﬂx%?ﬁfnﬂ%ﬁﬁin@:ﬁ% cognition;

|mm e response creasing immu tion; ashnes; nlg swe
increagiie ARG ITE SIAAN SERTS BiSHeFRa o Sine BRI Atedl Rrsor aerd eHinadepression:
treatingpntnoiieidify the bewitatgon/ refaxatipha ngthofsiiigesethtiydive aessrmk epilepsy;
neam@@%ﬁumﬁ@aarmeﬁ;aﬁygmm@tﬁ;@ phidisQeggns of &Bﬁt&ﬁrﬁgﬁﬁ&mh s
Il |

tem; con n%related to proli eratlon of cells such §j{ll\éaso latio

y
diseast BRI 5 e e PRSI O reCucing the

risk ofREhEreBREIDIE; &ﬁ@@,ﬂv@m@mﬁm reneomiinond vhibk gerprdasddenpistering to
the pasiysianlicgipendess ptgexial &unﬁﬂ@r@tadwaﬂpwﬂyd ad a@t@@yeﬁt ieRation.

f
function; {0Les r%%?gbggﬁggﬁ §§ i 5 a0 f 2010615 PIGRA R eventio

ression or essive disoraers, OI‘ exam Sing

‘fﬁatm%&%fm&f rW&%@%é}bf@é@ﬁ%@%.%r&igeifdéwaﬁﬁasewwﬁrémém@ﬁons
noted berbipolEhalikcrde s, 4ot exmgptiediipothe talisprsianmipbiaisinisnicemande

variedCHE\RERYMIEi f iRQuderMeaddispldals A ue t&bﬁ@%ﬁ@f@d&%ﬂ@ﬁl&%ﬂ%%mm

dosaggfﬂ%l{?ggance induced mood d| orders (? %&e dlsgédegr%ﬁgé:éggsl gls and

RO a O P AR BIRETS

humary b§@§§ﬂ/@fééﬁhﬁ€ﬁéﬁi@‘ﬁ|§éﬁﬂ?éﬂg%% st eropaniondispiddarmaceutical efficacy.
The sepastddommaticpticBugisonted-Seppiaioansietydisordes rqacial phaliRmration,

and or?ﬁl%%ﬂ&ﬁ@x‘?ﬁ arfé%ﬁﬁﬁ{éﬁ? ”i"ﬂ%%ge%%’{n %Qgﬁé’é?ﬁé{%@ AP MU g upon

general medical condition; acute neu

the netjeR ERER B AR T0 HID2RETD w&ﬁaﬁaﬂa@o@w&é@a&% Edlewrd by 2
patientlefisitersuib segliemiotn sedditiebipass shigethaadkiilaftimghstiakeill recognize.
GenerdGNBRIHLSIERkE sereRralisehemia, W'x'?@%‘é)@f e Rei ?ﬁ?@aﬁﬁlh@ Sdministered

o the B B S e R R g S g

1} orea; amyo ro c later
recept?féul’&h@éﬁ%&@*erwﬁbﬁye rm@écws%fdmgtqdhéb&tnﬂf paiipnt per day which

may beladgrindtseadliR sitghsontaulizgagessnubcuiar Spasiia anddigodessange will be
about @%%ﬁg'ﬁ}%@d‘{ﬁg ﬂé}‘fﬁg{ﬂlﬁ’ﬁ ﬁgna&%q% %%'éﬂ‘éf“&&ﬁ%ﬁ?&%?n%%ﬁ?@é r{}\% w 200 mg per

convulsions;, cognitive dISOI’deI‘S Inclu Hgﬁgemenﬂa assoclated

patientondanarg fleghaRo eHanRe rsHAROVER Sl pIOBIERS BRItRbRET K/
Pharmefisutied, cPaniiniion's of SesaprsstnitivegtomsdisdaseoPididsidsedsbdosage
fomul@ti@ﬂ@f@ﬂis&ﬁ% gi'ﬁ@@ﬁ&aﬂ%”ﬁ@é% hypaxiaaqibergengeal medierising about 1
ms o S99AIIO0R. " SbSRNCe dhusel: deliuy amnestie J0disarders orage

&1 rerate c:ognltl\gr éecme SCRIZOPNTenia or PaYCROSIS ncluding *raed 1 a soli

schlzophrenla
- 18-
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(paranoid, disorganized, catatonic or undifferentiated), schizophrenifonn
disorder, schizoaffective disorder, delusional disorder, brief psychotic _
woisergleseshared psychotic disorder, psychotic disorder due tpcar@epgIah2 4690
medical condition and substance-induced psychotic disorder;
substance-related disorders and addictive behaviors (including

dosagBYBRRMASINCHIEA sﬁ?é'é%ﬁi Lapersisiingde (E%tkﬁgf)%ﬁn@@mg%@mg or 250

isorder, psyc tlc er or anxiety disorder: tolerance, addic

g s S UNEAGYAUAT 1 SRS S o form of
tabletapoptrdnaraihdsocaiianiti seryint traanicinogsrdicmhaughes hidotibel 5, 20, 25, 50,

75, mpimdszemh%@ygkt@in&)@edati@w Tmorsgﬁcmr @mmﬂ%)m@@memc active
zngreag %@? Eﬁe Qﬁng)g%%%f? dru 1§311 ?llfmfo r| Idtﬁ’é/ AT Y%adugegg'fhe

Inson's UCG arklns nlsm stence

mmp%r{&ﬁé{é&ﬁﬁéﬁ%ﬁwé%@é%m%% etar‘@pfaw PRl ﬁ@esggéf@rﬁme or twice per
day. atrophy, corticobasal degeneration, parlcinsonism-ALS dementia complex

and bas?h@%ﬂﬂﬂﬁ)ﬁ?ag'gf:ﬁ{@ﬂ}esﬁm anichfatigy %&f@ﬁ' ofAliGYrion wzth one or

ng Parki nsonsfatg e, multiple scl ossfat e, fatigue caus
more e BB TSP LA IS BE R A8 sk of

discasga eikipRof isrs(Buchashrmempiopts o decpg ssat lninsuhiom: Hewdlkeplivgs may have
utility(nelligeand symneremen raw;@ \enticinehisadZoactedysieRidective than either drug

alone. ngH R'S&EF %HI%L@?I% katm%r%ﬁbof é?lee ie; Igduced tar%ll %Jmmoniy used

dys CIﬂESIa CatIOI'l |n uce tural remor a&

therefﬁfoa?@mgryﬁa%%ow%ﬁgv ey Yy apRaen Rl Gergcsainiah estien adVhen
compeesd réthopresse igkiemanpdstounaddemeeandyintahtton tames)otheags, a

pham‘(a%éﬁhc%? CONHRRIRR 5 R 8B AIOLRRS:Hise @ﬁ@h peRigR-eretitaly compound

horea, neurpacanthoc t05|s S tomatic chorea, drug-induced chorea

of the GrHTLSINIEH FRYBEBIRIE 0ERERIdIn G S BABE HGE R ISANgp includes
therapfee il m@blﬂwmnﬂ@gl(ﬂnﬁm@mmmsonm ticsnariother drugs are
adminSYERRI QM alit-Heg) o Ves s Lo Inako nl?@ﬂ@cd&&ﬁ%f@)l@.% WP hen used in

combﬁgtnoel{%ﬁﬁgn%ygxt%%ae l{ﬁQ :f\c/)g i%g %IC dy onlamdru %er?:%xesgl?mvéntion

omatlcd stonia an arox dnla an oca (0] asuch

and ths @aﬁa%%%gweéfﬁ%ﬁalﬁa)b%wa@/ﬂdwr%mm%w.ss used singly.
Accordpabymntidiphantieodisicaki@intlystiviias of/giopiesaiiteresiampdindt those that contain

one orhﬁm%ﬁagiﬁ%@%cﬁgﬁgtiﬁ%éﬁtw iURWRRIBGHY Y QisQrden{ARERY:. The

con uctdlsord rajne (inclu rain dache); urinary
sbove MR e SN LA, BTN o RSB LA ot ol it
one Otb@b%tﬁmé@@mmésb@pmemﬁmtmer rohacebeprstveenmaisohds,
benzodipdepinescaapaiids W @é&@ﬁé@ﬁ%@ﬂfdﬁﬂh&s@&&wmmmm with

other G508 h@@xpmq%ﬁ, G ReYENOSIR, 48 é&h'g&%gmae xiety r%'e%ga@%n of risk

eralized anxiety rder, panic disorder, and obsessive compu

of the gS134319F FRBELORSCFBRFSI G ERIERAY 01 BTEPAMRACBSBIaFe wserul. Such
other diigprdeshetriiemistaladebyadgiaith eadingalossidimnitusimen sonat dasrefge

conted%%ﬁg&s@wlas(egﬁéﬁﬁ% @H}E‘QE@EH%@&‘%@%%&%H?@}%&{ thﬁmea

com oun Hhe I’ar!erée ! nailgl includ |n acute an Chl’(}é]lc %am State d
PosEVere , n ractaeg e’pain, i Ia?"ﬁma%)% ginic ’&{fﬁ 0 ter drugs, a

pharmageat Lﬁ%ﬁ@sﬂi&?ﬁ %@Wﬁhpﬁmﬁd{@gﬁe@@dﬁﬁm toebettvwonodef the

presenpBiverdntél paitnefarer paitordiyefastiabpaimitausecallabinpatitions of the present

imvent A IR PRIIPRRIAINE RRULARNALR SHIGSY M IBeOlagicaly HRNIE o o
athic pain, post-traumatic pain, trigeminal fieuralgia, migraine
Compggﬂé]‘?ﬁ'%?aﬁ’f U AR4EH™ 0Thus, in specific embodiments the present
inventiohbpravideisratiothbths fompirhefitethentpeatity of thlepsent invention to the
secondBAGERERGIRISaRPBINaNaNgRd pIeRsInG BEM sleem-inciaasingrsiage 2
mgrediez%e%gneccé gtsmgega(gmegg%g%@ of Eleei?gatteﬁ'{y rea nlgelnso enl% €11 a
ancing c gnltlon INCreasing MEmory reten |on rea g or SORtro Mg
obesity; treating or controlling depression; treating, controlling,
ameliorating or reducing the risk of effllepsy, including absence epilepsy;
15treating or controlling pain, including neuropathic pain; treating or
controlling Parkinson's disease; treating or controlling psychosis; or
treating, controlling, ameliorating or reducing the risk of schizophrenia, in

a mammalian patient in need thereof which comprises administering to the
natient a tharanaiiticallyy effactinvie amoirint of a comnoniind of the nrecent
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noted herein. The dosage of active ingredient in the compositions of this
invention may be varied, however, it is necessary that the amount of the

vastye ingeedient be such that a suitable dosage form is obtal (?% [;Iéjg&) [024690
active ingredient may be administered to patients (animals an uman

need of such treatment in dosages that will provide optimal

com%%?%éﬁf %ﬁfio%ﬁl@%n’?ﬁk?&%tﬂ%%%%rdae al) Ct‘l%euag S t{}rqatxo of the

SI era eutic effect, on the route o mlnlst ioh, an
compgiRAh

et?ééﬂ???@ﬂ?“’r‘ﬂé}ﬁdgée\ﬁ/ﬂg?}ﬁr?"#cﬂ@ﬁ&%ﬂéﬁ?%%ﬁﬂéh&ibom 1000:1 to
aboulgp8Adimerlponbing Aofurécaritselfity Chdibtasythel palienisneigihe present

inverSpacialidiets H&ﬁﬂe@ﬁﬁ%ﬁ%ﬂ%@ byRBaleRkL EQ %H{ﬁ‘?%mﬁg Qﬁ%ﬁfbn%@?ange but
in ead nge act%%§ hlcg tﬁt\eog 151 tpe %wnl ize. Genera b

osage levels of between 66 TG HGKRS BF gt 6‘&?@/‘3&@ inations
the C%mmﬁétéfé@méefﬁéqm@m g othemaelie agendd derlyleudransstoedoteparately or
in cotfecfive dntagonismief mmmmmt@f%nzeﬁﬂeﬁﬁﬂﬁﬁ@%w{bgé‘&ﬁ@é/m to, or

subgngcﬁPQ,UﬁlQ gﬁgglglﬁq gagrgop 5@5’% r day which may be administered

in single or multiple doses n on odlment the dosage range will be
about 0.5 M§tOEIH MG @F;S’é??éﬁf PeieBEgR InaRsthemErsseinteperitiotion with
other goBnpyd POBichgpdmpaticntihe nday banteifulyet ankiheing RIbQORANY and

preveﬁ@@glﬁﬁm%iﬁlégléﬁﬂ BebRateNPeL daY s ArRhatm ﬁ'&%‘&ﬁ@ 8§ R%ns
nt invention m%%/ be prowded in a sél?i\ll;‘gdosage o atlon

hypno% h X Cﬁ%%sl’léﬁ’l 1psych Ex Saﬁ%%z% (jl 5 Wa?én eg;odxazepmes
barb i‘te&mﬁf@r %Eﬁmem@f&?&s@gmgs@eﬁé’fnagwamsfshecmuhmgwaﬁmmmagomsts

and SHGRIPOSitiantmayihe, ﬁ[ﬂﬂtﬁﬁ@%&g&gﬂﬁks\ﬂ@fwmg lhlstamme H3 antagomsts
s gsage formulation comprising abou
hi ta&g@%@@ﬁ%@@’ n%JA}éé%%%sag% %51 3 68%% rzf% me aé&,géagomsts and

a“mg(?ﬁbgﬁéd?é%%i‘tﬁf’s%?a’ﬂg&aﬁ|HFEFFa?ﬁ9ﬁ1%ﬁé%m1§&$suﬁ@ﬁ§1mawésmm}m¢m agonists
and anrw Mmtwnmgﬂ@m&mmm@@m&gtﬁ&olopyndmes and
the likiaghediant. Suehaart, 0,
anio; ailen % ﬂ{ a'élo%%.r&%ln ?gé@;gém" %%%n%%% & mﬁ;ﬁ?zx%’ K arbital,

B St én%%? SRR thTAAR WHE%B&‘&&Q%T{*@BW to
buspneae@ragtpéar% BBiibEahdamemondindrmpisteredrbockoralginerabbdidine chioral
hydrattinohiopisaayx RlcH!6s QRORIRE, tw&%t?m?mo‘p'@ﬁm@ @%%&Eﬂa?orethate

| u mpoinagon one or mo

oA S R e
tva pF%fi%g ¥deguns, éB?ﬁ%FPEF&r%W? Lk PyenSRIE ot seotrs esopiclone,
ethchimvmhlgtmrdﬁe Gthebain famniteaztyane, Gtilitye panerhiteceomb]Talixatpfthe
fosazeﬁéﬁg%éﬁgﬂm&r éﬁ%e'iﬁfﬁr&r Hﬁ@i@eﬁgﬁcﬂyﬁéqgﬁﬁéthﬁﬁtmgo%pgﬂune indiplon,

t e ad a roufe and in an amoun
hthwngonrﬁé% Usemal #?ez contem ora%?@%’é]l Iﬁrrb@ﬁérﬂwmlgqumom
me aTO@&FnB@B%béTW ﬁ?@ﬁ&ham@%mhwm certippayidiohtiafweseitazolam,
modaﬁnﬂemmmus,ad@bmempmsaemsdyﬂmﬁz@amomﬁwiﬁ@rosiﬁggﬁnﬁ
parald 3RO RACHHC DL CUPRERIC DI ASRRGAOD SOBIRRG BhcncBan e,

11
and t e compoun of ese lon 15" contem

S
Pfazepﬁ%\%’ %%m%%rpfﬁma }mﬁa%a@aqw@m@,tﬁqemw@mwmmmme
SGOObat‘héaéo?ﬁE@hn@L sfphelones St i@ hiiomang analdoriaune] ap shgs aiazolate,

‘mﬂ“w@mﬁrﬁfﬁﬁfﬁwﬁ%ﬁﬂ onseﬁ%?g*“’?i%%@@?e%&ﬁf?%%%%%‘ﬁ%
mmemﬂﬂgécom bund 83Ze]?esén mveaxtll?ﬁ‘l% BrCROBIERYHE ﬁ%‘ﬁigem
and Sal?ﬁé%m@ﬁéeé %W&M@Fiﬁ&%é@%%ﬁéﬁé&@myh@emmm plcborpliemiy,
inventithenphyebermiteiniicaledompasiianiofhe Beasenif BHPAIANIBENIERASE with light

therap,{BRERRRRIN QNG BlmIpre other active ingredients, in addition to a
compound of the present invention. The above combinations include

combinations of a compound of the present invention not only with one
other active compound, but also with two or more other active
compounds. 25Likewise, compoundggof the present invention may be
used in combination with other drugs that are used in the prevention,
treatment, control, amelioration, or reduction of risk
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of the diseases or conditions for which compounds of the present
invention are useful. Such other drugs may be administered, by a route

wanghip@asgmount commonly used therefor, contemporaneouslyriszeo 7624690
sequentially with a compound of the present invention. When a
30compound of the present invention is used contemporaneously with one

or more %Qﬁ&ﬂéﬂ%&&ﬁ%ﬁﬁ@g COMRRRIHE TGO BEAIRE, U h Whination

s in-additjo he compound o th ese t invéntion is
with QR e R OBR T SesfloRssHahkor i the same
pharnppesssel mmmnlmmud@iwﬁas@m abgdlmmétn arraridr paosdiothenelodveg (i)
PPARDErRMieniSs l@adggtgmaga,@@qmﬁgo@Lg)da@&ﬁeedafgﬁ%bﬂaV@ﬂgﬁﬁz&@"@ghmmc

(MCCN %%Bﬂégoar:%? tgzhve Ir031 éjzr(]}%eOfntQ TRET eOlflLrl]l t#%}é’i%%%‘ té’i‘ﬁ?&%'ﬂ tg) BTZD),

upon

ngHY Ient may be varied a
GW- @ﬁé’cﬁ@%@bﬁéﬁ n%&@d%rﬂn@@ﬁélﬁaﬂ}y(w @ﬁé@ﬁd@%«%@ of madhrwim and
phenfoarisp@,) Tisusinfor exalinptdmatien @chMd biota, LP-100, novarapid, insulin detemir,

insulif %991[9 62991 é’;;xrréldé 20041524869 ngﬁéﬂﬂgﬂ ?Qxﬁg g}ﬁ Bf&ﬁﬁmé? \ﬁglt'pf% 'i‘?‘isuim

d W th anot er g
GLP- ?? t fﬁ@%n orp fo'the o%%ﬁ% agznt%\/%%?iéo gl‘w ra nyggr as Su Stacemhemm}de’
cmonmop)@mdm disbuteic1 QBB slhids; gbpm@@@iyhm@ibogmmMG ahclazgde

ghpezﬁ@éngmgﬁ@&%ogz@ssﬁmmuma%md@mmﬁm%n ang- dgi sﬁfaézé%ﬂubmrs
I

S‘dCh as Cﬁr%gnts WIH %ﬂneraarn){ ?Jgo beEYng%t i the af?{tgpent OSG an gnip:yt
sé an e ec"tlve SE O eac K/el redl SKotnd e use

salbosglats EdshbHAMARKNE CVPdBHe B S Sresti Rl ihmiketie) cholesterol
lowermglivemgents md)) bevishDorsteded SepaitiRbr OatoroiCtianadtitin, fluvastatin,

lovastBESITOR, A% AAMINIRIRANION QNG SIEMERL MAY B g{ﬁ%hg%tﬁ{é? HTNE e
or subsequent’to the ad’mlnlstratlon of other agent(s e co SO
absorheR BrANEIRIveTItE A Tag" RSl AR o e el Adiothen ves of 2

cross-toked agntisnyiidhstin®khowhdlest®, antltthdBles éilinfiortnti ahaihgl stéepinic acid
or a s NI BNt ARG W SRH M@k&%&%@%ﬂ%@@ﬂ%ﬁﬁ@ﬁmc acid derivatives

sturb s, includi dativ, Xio
T T T e T e —
such ag SHHIRLEHESES. Ayop HSroheseralebRcsiisn Stsh SFHupea ks goRstsidinones such as
ezetiniitelLsidghbtike?AnaitdagoDistsc hoidshhidl-2AlAenafttagoMsts, TstaNBGTs such as

avasindBlAgRRISiS Relding, gmw@;@ AURIONIRISack IS RRING: KB | 'QX(?'@%)

nes minor latonin ag onjsts an

onists pyri ranquilizers, me
thyronifhehs %?éf% TR SYEnts, {%ﬁﬂ&u R AR clofibrate
emﬁb@@arﬂ@@&sﬁlpﬂ@mlamhmﬁgmétmmhmﬁ@m|s¢$i pwazbtmawudrhaémomd@
Lopid® é)ﬁﬁel"ﬁ%lﬁlm a el aRtROPIMIStE: H@éﬁ@%r&%ﬁﬁe@m% bk 2399y Glaxo;

{g) PPQ&( déggz ? g%ﬁﬂ%%o?g% %lzo Ifnr]] {l?c aaé)é%it‘%lgrﬂ amltr “Q:%i‘npounds disclosed

oXxapine, a enfaze am,

in US éé‘ﬁé&f{&n@%(lb%ﬂz?haﬁw@gﬁ%ﬁpﬁswhz%%wb h@mgrmaqrtagogues growth
hormobutakitalgcayr orngretingoapurides arbackare, sNorab haiataes BHINMIL0677, SM-
130688 éﬁ@«@%@@@%%&@”@@@ﬁ"&) &8&%%@%&%%&?&%1}3 (PTP-1B)
inhibit ‘Fi‘ PRI %trete 53¢ nz?szce t\{i%reéepam ﬂ amln%
gexcf;‘ajamo |azepam qllagl enazone |va proex, (!ilp% PI ne. = of

InVerse|ageps. Embazmmbepn(x%mé}uﬁyréh@éﬂzﬂhm&zﬁﬁmdéR-14778 and SR
141716thchianyhelnetentionts] tenobagylfupitmrenssnsty mz@m}n(@ anti-obesity
rotoxi}%f%af’g(é;%gmg ﬁﬂ%?é??@x&l& 782§ %ﬂ%?a%)ﬁaed utetllgllemld% 'sibutramine; (5}

roxyzine, | utal’noren wgﬁ)rarm e, In

se
m 0

B A P ST waomﬁa&ef@@géb 316,243, 5B

41 879%8&@@@6&&%5660%&665&1 BiEdl; Ihepiabagaie, Ifith&jualim,

Trecad@“ﬁéhm&@m'gﬁfﬂﬂ Fmdazo @')"Fancreaﬂ?f%@gﬁﬁﬁbi%@sgcﬂ%s orlistat

R e e e

phenobarbltal 30prazepam, promethazine, propofol, protriptyline,
guazepam, ramelteon, reclazepam,-tletarnide, secobarbital, sertraline,
suproclone, TAK-375, temazepam, thioridazine, tiagabine, tracazolate,
tranylcypromaine, trazodone, triazolam, trepipam, tricetamide, triclofos,
trifluoperazine, trimetozine, trimipramine, uldazepam, venlafaxine,

zaleplon, zolazepam, zopiclone, zolpidem, and salts thereof, and
crombinatinne therenf and the like or the comnniind of the nreceant
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therapy or electrical stimulation. WO 2008/069997PCT/US2007/024690
In another embodiment, the subject compound may be employed in

woomiinagion with other compounds which are known in the apl-eiRe6s7/024500
administered separately or in the same pharmaceutical compositions,
include, but are not limited to: insulin sensitizers including (i) PPARy

dlethﬁﬁﬁﬁ%‘?ﬂfé@%ﬂ@é @it @}Zﬁaﬁé gaciotitazonsndargiiazansiergliazeness 4,

5 rosiglitazone; troqlitazone, tularik;
BIB@Q&%@E‘?%@@? bR SR oaglezone hod ez one M o
GW-35d 3§84 |@é¥ ?fﬁ&&ﬁ@ﬁaﬁrﬁfe§8§@8ﬁﬁé§%%ﬁﬁir$ﬁnﬂﬁaﬁéﬁ%rrﬁﬁ 208662,
FRZSMIHZHQUS@“GDBG@UQ&. sueh7as gl L2108 preqid7 iswin20562A, SR-

12081@% rJ g@g%&%ﬁﬂl %&%‘%}%ﬁ %n%z Fecégc%li_(@%go%ns s: (10)

uItr ente); INsull Insulintropin); an

- mel an(i.-? g@x} 1@pggﬁ%@|m:@(§§twgg nggﬁ{ﬁdémh as T-226296 (Takeda};

chinrgropamdeg diabinese; rgtieoc Aty ipizide/gliybunide; (12) orexin
recepgym&g&gﬁgl&@m%@h@%@w% dlipuidanes glislamidedoiazanide Aidrein;

QEE e e R e g

melangtoDo7ebrp S5, 83 Fialamtan3 045 ) at: MOR i <dard the ilikkrqeptor) agonists,
such #hOlEReEOLIEIIREG RYSPLEIIUC a8 Mmm&ﬁgﬁelwg@}a@ﬂm@wwm@m PT-

141, a@&?ﬂ’(al% ?Qla’tt ag tg}’ﬁl%\/ Stat' ﬁ@r&\é%fﬁartelgégg 5 f@tagomsts,

rosuvasta In, si statin, an er S II

soch Sy RS e I WA h LBy L PRammgpionits: (19) CCK
agonigdiaidiamiioal (yhdecivatiiamof pagrassdjnked dexRam ;1 Eviestides 771, IMV-180,

A- nmcm@@@(j)w?d@mﬁhbedﬂ &m&w&yéjfih??ékghsmg%@fﬁo@l%'Qg%m@aé.tzg) histamine
rece t g%gé Jg@ I%g{aﬁ ?g%vater rece ! Sﬁ%?)ms%s such ﬁs fenofibric b
PigE; BB g bt RIBRGPAER Y TSP SIS AEY (G Such as
mOpeﬁﬁmdﬁ&s(bH@mmréhéhs@mhbh@emmﬂécgrama@st@@enpmpﬂ
10d0p§@f§r{$ﬁ@§§ﬂﬂ?ﬁ(§g§tﬁﬁi| ?Ezwqeﬂlawfkga%quqgl?maﬁgﬁésm DPRDEMAN
as, ez n | 0) er [

carbarf g TSR A el A e R IR
(Phos eé%efﬁﬁsbu%biwﬁ Hehan Eeophy g W%@ﬁ@szwmsmﬁdmﬁl
amrino) MstE sueh @bh&ﬂﬂﬁbfam@rm;mailhﬁatmiaxpr(ﬁmrﬁliespﬁioﬁm&mscwm (PDE3B)
inhibifIQlPR N ERRRHRIAEAANG dRmike i8NG O AR N6 0 AT S0V Al Rimine,

lsu ;‘,uch a AtrQ idt, 2 g%}%‘gzﬁ and Tricor(r), and t (%)bg% and. 5%#? bi
talsupragy E?ﬁﬁe 7‘7’.?8%%36&} s Rt {GfsrqFpmbmant
humarplpw;m @@%@ﬂx|§9f®mﬂa£mm@ﬁmmhmmémpmﬂdm@ﬂpsemgm)
(31) loptid Aepi Al 0023 BN DB ARG Y REP0 S bE 33 AoAIQWEIAAITTDIRLG, beta-

B L e —

discl 0%% laé’mﬁmti’é’@% A38; 38 (0165 3555 AN H5tkriligRogsyEotrophic factors), such
as GI-phicEhigiime-BR{BERAE B SRO#TIBI¢Ran(E) Spnhelatngjdueteptatigards, 292, and
PD 145460 @55 %bf&@ﬁ%@rﬁf&%ﬂ%ﬁﬁ S% 0@%5%§H8£}nme

nabant (Sano nthel T-251, an
o B RS O i s bt
such %@ham“é@é&tﬁéé%%ﬁé@?e%ﬁgﬁtydmdﬁa%Eéﬁ%mthm&napthalenyl) I-
properdéPdaniisaminer TMERIeraiinsc atid SIPTIBRIE hRo3:-a0580REeRIR as KB-

6,243
211 QRS B AN LA o o
DGATE istslphiacighaestansforsadnimhibisisc @ﬂff‘ﬁx 13rdigyigdycerg) acyltransferase
2) inhipansddfic ApASE (anhipitOsA sadhvag odidlaniMenical($)) FhitononBE338tagonists;
(43) adptaB0284, ipgtatindeiiahudrlinslaliRe IgASRPRMIAGMR M. et al, Obessty

oS S el S T

LY-357897, CP-671906, GI-264879A, (8) neuropeptide Y5 antagonists,
such as GW-569180A, GW-594884~42GW-587081X, GW-548118X,
FR226928, FR 240662, FR252384, 1229U91, GI-264879A, COP71683A,
LY-377897, PD-160170, SR-120562A, SR- 5120819A and JCF-104; (9)
melanin-concentrating hormone (MCH) receptor antagonists; (10)

melanin-concentrating hormone 1 receptor (MCH1R) antagonists, such as
T-29R20R (Takeda) (11) melanin-concentratinad hormone 2 recentnr
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10melanocortin agonists, such as Melanotan II; (15) other Mc4r
(melanocortin 4 receptor) agonists, such as CHIR86036 (Chiron),

wilki9dsdeand ME-10145 (Melacure), CHIR86036 (Chiron); Biridic@ndisoe
PT-14 (Palatin); (16) SHT-2 agonists; (17) SHT2C (serotonin receptor 2C)
agonists, such as BVT933, DPCA37215, WAY161503, R-1065; (18)

thiazoBi@l amm@gfmldel%@cb@malmﬂ?@ , KA ( qﬁs«?ﬂmyqutlm AYMC-

IVIV-1 A-
zmzﬁgg%@ and ?f?&?‘%%@&% r’ojsb%#.rzé ea£¥ﬁg§é)o}f#58%reg P éar%f%%ransporter
mhibigrs) {idlehvnse deaporis (F8Yined dfdtopbotphy histmriercrdabihitrts (D)
Metfoaniagonists/ingesy @MS}%W@&W@E@CI (50) peptide YY, PY'Y 3-36,

H

SR R 1o
D.A. %%imﬂ'c?é%: ig %br% Pwéﬂéc”%hﬁ%%}éé iﬁ%m&%&@ d 2) receptor agomsts
such M er6ge nass! inh{pRAHINPBD4L)6 265 BDE 20(phadplipeiEsteraghys2s-
Glu32@m§1%pﬁmn%§2eh@ﬁﬁg Qﬂ?ﬁewmﬁ angﬁgﬁymﬁ BRfllic peptide (PP),
and ol e gL @%@l Ry ESHPE OIS Asstoricoxib,
ceiecoeﬁ&hypbi@qﬁhﬁbl@ﬁr@cgrﬂ@a @@W&@@@M %’HH%W}QQIQQWM%@T%%
cssomﬂsaltemoes &2%@}@&%@5@@@&@@@&@@%@&&%@% (IshudiRgpeptide Y1

oo MR S S R e

26487 Iﬂé @6@2%5@8@ ?Fa%ﬁig “§L@?‘é€§‘[@ PrissBeradlncsase. |
na}oxcﬁm iaeMkBmiﬁ(i’ZB) Idfd{EEPhEa Bhe 13iBniG-18)pikdbiylathidenancihese inhibitor
such 26 HYROUNAS gigelosesl 'Eﬁ%’iiﬁ%?éxz%ﬁﬂ 85466 @:@%Mﬁs)

Ciliar rot c factors), s 01-181771 (Gla line

e O RS b et sy (66
clomr(mrxze@i’fwz}’)ﬂ@wiﬁm (ﬁ/@tmogmhmmc(ﬁ@) (@éwﬁkm)d(%xm) N-
ethylamg{wamﬁee@@y%@ak@m@W&&w@mﬁl}%r@mmeﬁmw%d&ex (75)

o) r t|v Cld
i e D R R T R0 Bpcctoperanc; 79
mefenaﬁ%éﬁ%B@i%fep&eﬁaom@ﬁhﬁ#&%ﬁ@%ﬂ%@%ﬁ}mw@%ﬁb@@m (83)
pentoragdBibt ghsndimas KB 617) (KenoBioBMS)(§3B)iBEASfatty adistsyhihase); and
(88) zéﬁ@iﬁﬁi%@ such as Cﬁrulenln and Céi_l(_?;Q) DGAT1 (dlacylglytceroI]c
acyltransfera e ibitors | acy|transferase

ey R TS B DR EABEIA oS PR AN GHE hgbination
with a@m&béémﬁﬁ?él%@nag@m@@tyzﬁgﬁawn@sﬁ@@émem@nmm@maésmbztors
(includiisclogkelinrflplMeady Q[%Me@ﬂb’%ﬁ%@%ﬁ?%@ei@eﬁ@@&r@@@ﬂq)reuptake

o

oxidasg (FpMbisp Aot 859 rRtRdpasipRysipiakes ﬁgy%bm@cqﬁepm
releasif® 9@1dr, mmu&m&nmﬁ&mgom dinadhdniyldtescepior
antagoﬁﬁﬂsﬁi%“%%alr!%@lgéﬁeé%gﬁ @%&%@ I e ﬂ:ﬁ!ﬁrs@g} phesphiate

n er iInninItors etrorrnin uc
especd A R M&f(%ogg R ey, spucinc
agents é’fPFél@@s RS, AamiPAIMRhEOXGEH ST BIVIILB0 PBOT BIArAB0B4 @moxapine,
desiprd@iivakafroAiliat ahorRignDis: Ha pht{ A A48:0:299) ABlMeuiopeptidaine and

P p t P L
sertra,hxg {% %g&gﬁﬁ éﬁdﬁg%%é grgr%ﬁz@% ﬁ%gz%&\lé%%%?%%ﬁ%gb%%@ (Ségjafaxme
apf@ﬁ%&&ﬁ&%ﬂ&% wﬂcﬁwa%aa RS ERd? BB, and
chiordi@memdeagbnmwcmlderm@wmmﬁmybmw%an Mpammcmpmn and
prazep@HC hiapiesarcoxhokanelepayity, Maldeas i@n@%ﬁ‘&zﬁﬁﬁn&ﬂaﬁ%ﬁy%cwt@le salts
there(J@MS?A?O?O tiracoxib or JTE522, ABT963, CS502 and GW406381, and
pharmaceutically acceptable salts thereof; (55) Neuropeptide Y1 (NPY I)
antagonists such as BIBP3226, J-115814, BIBO 3304, LY-357897,
CP-671906, GI-264879A,; (56) Opici@3antagonists such as nalmefene
(Revex 4), 3-methoxynaltrexone, naloxone, naltrexone; (57) 11j3 HSD-1
(1 1-beta hydroxy steroid dehydrogenase type 1) inhibitor 15such as BVT
3498, BVT 2733; (58) aminorex; (59) amphechloral; (60) amphetamine;
(61) benzphetamine; (62) chlorphentemiine; (63) clobenzorex; (64)

cloforavy: (AR clominnarey: (AR
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clortermine; (67) cyclexedrine; (68) dextroamphetamine; (69)
diphemethoxidine, (70) Nethylamphetamine; (71) fenbutra ..ate; (72)

wheniserxed7 3) fenproporex; (74) fludorex; (75) fluminorex; (7€) r/usz007/024690
furfirrylmethylamphetamine; (77) levamfetamine; (78) levophacetoperane;
(79) 20mefenorex; (80) metamfepramone (81) methamphetamine (82)

norpseugpgpheg @%o@@eﬂ?@ﬁ@rﬁfﬁ ORASRAMEHABNERBRE in combmatlon

hen etrazine icilorex; opharm 57, and (8 isarnide.
with q Al %P*swg%\'ﬁ%e%?ms%a 5 &%@}ﬁ%ﬁ%ﬁ%@@&?ﬁ o
hormesmpirdtgrgvashraspainderusstnmamant: dndetaganturietadivgbitors;
NSAIM%M!&@B@’E@ﬁ}ﬁ%‘ﬂ&iakﬁak&ﬁh@%ﬁtgéﬁ?!é%ﬁ%%&@ml @ec&rmg@gomsts or
ondar tr ic ective serotonin re e |n |tor
B G S P AR A
aspartgie, érsmggewwgys §€Fbt6ﬁme§}?@ﬁlféﬁefé¥@ﬁﬁﬁﬁéﬁ5§d%ﬁ%’é@f 5 SUCh as
galantmhibi{aisASikiRis), dontipatihpinl nateasing dactohdRhy sitageoisiss such as
ibu@ﬂo@&fﬁﬂ@!ﬁﬁ@ﬁ@h@ﬁ}ﬁﬂ@@ﬁ&dﬂﬁ&i@fmﬂfh@%ﬁﬁﬁi@!&l@%@tgg&i%@, alvpieahsonists;
ﬁﬂmﬁ% res benzodlaze S, 5- HTAaagonls{s,or antabgonlsts 30
PDE T 5@% IVETSE A %ts OF neuro
espeua?yss parf: al §on|s s, an |c§frop|n ref’easmg factor

(CRF) ahtaggthetemécﬁmmg@wshmﬁm@mm paglirie, eciphriprhimiospbination

with sS@XERIE) Hﬁ@tﬂ&ﬁé@l@@@@@ﬁﬂ%&&@{wﬂm@m QARIDEeiJSfRNUCapyrTolones,
I|ne gorotrlgijqé,lne fLuoxetln {uvo a

1m1da.zo IPH tlllne nortr ?l Lilizers, melatonin oms?s B.Ild anta OIMStS
eting g%rézser ne |soéar oxazid: enélzine, trany% ypromine an
meiat%f@@gﬂ@@nﬁﬁo@aemm%mrﬁet% e igpropoANdthituke, such as:
adinandiaz aflobabital atteneidnsl pieshzin apdif reyolenaiehiord)azepayide,
bentaﬁﬂﬁﬁzm&%?@%?&%?ﬁlagﬁﬁ%meg adaéﬁi?&@ é&ﬁ@?&?ﬂi@ﬂ] b@@%ﬁ&a%punde
carbo% gﬁ%gf%r%ﬁ?ﬁg 5?5{)#%?@5]}?3)(‘%@%&%%% n cllansn%elagginn% glr(]mazepam
cloperBo8/08988TRE ¢ U8200T,/0R4690¢, cyprazeframndthipranmibn dineamohaliazepam,
dichlosAlBIRGhEORBPOWARMHSY E}%ﬁlﬁl@bé%ﬁﬂe dempinatian wish anlicAlgReimer's

ctomi %ge r][te ) t%eta crgtase inhibitor n}ina secretasfe |nh blto é S%rowth

f‘none seCrelfg 0 u%s ’recom FoOw or’mone
glutethggiderdadansRmnory INSKIDes lmmmgebdﬁb%%ﬂomﬁm BorpiaafRgIBid
maproambpﬁme@ﬂdneeﬁermrmma@@hmmﬂ; Bn&piebe@ﬂm imeehsquaioristtdafiur,
m‘d&@&yﬁéﬁﬁﬁmmﬁiﬁ%ﬁﬁi'@%% O o Y uahyce,
ParoX i, REVAOBATH Al @%ﬁa%feawﬁe%aefwﬁe ROLF aRzepa,
promegfresani. mwm@ﬁememetalg@eeezsy@masqb@tavmoremietmémmevbarbml
sertralNESYIpiss1ane m&rﬁﬁfﬁm&i&@m& &dd&@ﬁ@g@ﬂhﬂ@yfﬁmaﬁx@m%ne

bit eIseAgoNists, or neur cotinic agonist
mﬂo}%ﬁﬁrg\é%rkﬁmﬁa&% meént, t%YeOQ}BJec géarﬁ%]oeﬂﬁ mgz be !termpPo ﬁgazepm’
venlafpying iritRIATw AN GERaTvE8 igpRotied salisdBrraes, r@@eﬁeﬂees thereof and the
like, oatitenukiety ageptsndyaopytralonestdraddazopynidities with the use of physical

methoBY S32RIRPVEHN 'H%W&?é&%ﬁ}%&&%&omn agonists and

antago:tfits melato e enzodiazepi es barbiturates, 5SHT-

antagor SN fRY ﬁ 8§” HEoBIRRY ERle8 R combination
with ‘%\49@9%KaYﬁh&Watbwltrae%WﬁaWragemmképﬂ@%benuahép@much as

carbidbeNZOBEARRIALIABYOARRIBAT B BIRR, B BSHHHARS, (Bpirhanlitalib uiaRitdloride or
Iactatecﬁif:tx 51?(? uﬁ?éﬁ%?l@ﬂ?d Fh}g %g(etglg dr%hi] a‘d%y@@fx% ]]miogqba%eseog(lde,

ramine onazepam clo ane, coraz’epate clorethate
entacapiea WA AR aRiSla i 2edenare rerspiepanfagonists, cholinergic
agonlsmCNMﬁlﬁh@wam@MﬂmwmphthmmmoﬁMemd degtanolameceptor
agomsﬁ@ﬁ&ﬂ%@’%ﬁ{eﬁ@”ﬂﬁﬁfﬁcwa%éiﬁaﬂéﬁzQ%HHJ IWERZEH&D, pergolide and
rami ex ?r:%( afpln% flug Xerggi%ief %aﬁ%gegl uteth{{ﬁlde h%leaéx lga%rm
P 31 grox zine, |m|8Pam|ne lithium rpze amg(forme a?%epam mapronne
mecloqualone melatonin, mephobarbltal meprobamate,methaqualone,
midaflur, midazolam, nefazodone, nigébamate, nitrazepam, nortriptyline,
oxazepam, paraldehyde, paroxetine, pentobarbital, perlapine,
perphenazine, phenelzine, phenobarbital, prazepam, promethazine,
propofol, protriptyline, quampam, reclazepam, roletamide, secobarbital,

25sertraline, suproclone, temazepam, thioridazine, tracazolate,
tranvievyvnromaine trazodnne triazolam treninam tricetamide triclofoc
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with levodopa (with or without a selective extracerebral decarboxylase
inhibitor such as carbidopa or benserazide), anticholinergics such as

whipardgme(optionally as its hydrochloride or lactate salt) and pemsaoo7/624690
trihexyphenidyl (benzhexol) hydrochloride, COMT inhibitors such as
entacapone, MOA-B inhibitors, antioxidants, A2a adenosine receptor

pharmARIREeAIS 8 CHINE it :!}m% HMQ&JM@H@Q%&%@W tine mesylate,
R S W T T
praxmp@aﬁ%uﬁémm@vhnn@éc@pmé@ra@& fhemthe dopamine agonlst may be in

the formiehace &Q@&dﬁﬁ&&%ﬁ@%}é&%@%&é@%@mm@ﬁ%@ ¢al¥mbination

with a%&%%?x %zin latlyf(;%rigxggg &Sptgr@ﬁl Jgt mlde grgﬁgnx% gﬁla.?lpg,e

opam i‘nes ate, haxago rld pergoli

Chlo%’é’%%ﬁ@s {egnue a?h%?a?% ﬁa?%éﬁﬁﬁ%v@ﬁw@eaa#ﬁpaw daofsms.
Ievodabpzaw&thmrsﬂﬂmdhmmddpe wiithj eathidsppdisme do pp e im pleyeddivine,

molin@QIRRr oﬁdé"tg!ﬁ&% E@% N8 AeieneiRenahexak, amgedptine,

nsper%%ﬁd%&% g%rl:xge Ictl:xa bpgﬁé%vde;@v Clo me %B@W or trifluoperazine.

benserahi@@oté%@nbmbamld@paﬂlmmém e, empkpdazicenbination
with amaﬁﬂﬁgmoﬂah@g@hﬁ@smammll@l@mﬁ%ﬁﬂi@nﬁm@aﬁm@zide

exale, risperi one irid abe Ine,, |he henld
butyr RS S Y %@%%ﬁ“ﬂﬁuogéra%ﬁse e e R ek Spibe
examplghRfaheaRpeEIES RS 9wadﬁﬁm&iﬁéwa.thiaf@@mm@ﬁa0phemme,
fluphefiarmth eephienatiazing Hﬁﬂmﬁmﬁe hetebhoycliagliverfzazsptibenes include
chlo &%%QQ%HQ%OMEQWQHM&B [édé@g ,{ﬁlggd%% H&Ql@i‘?ﬁgﬁzﬂ; Anexample of a

urolepti ent. Suitable exam henoth| nes Include
bumoaﬁmsfﬁﬁﬁsew@&oﬁaﬁw{ﬁ EAGEIRE Pimozide. An
examfl plﬁenazdnb)rpesph@hrackrhman@@W@M@%M@&ahp@m@ sulpiride and

risperidigxanthense W&d@t&é%@fﬂé@l&%&@ﬁﬁ%@éﬂd@@ﬁéﬁﬂge&ﬁl %zsammi@ﬁ ith

le of a bu
s ECARSIS AT ST LA By, o o,
ch Dfpé‘aeaﬁ%ﬁré @fdaﬁcmaaféﬁa&a%ﬁﬁaaéw aéﬁtﬁ@f%la?a@ Y@%B}%fiﬁaude
acetopioxapine nsultpikidfvahdntisperiddnehliiovwilt ftuagiprecikechthiad ) @uphenazine
decanmyrekal%gaggmwgshm'@fﬁ&%ﬁ?&%@mrwm&}i@é%%ﬁemaeyé}faate

be in the or arm aI ceptable salt, for examp
oxap g A B AR e A P e, R R RabA eapine
halopanigigiopitmsriiss, %@eﬁt@pﬁé@mmrﬂa@a@@hﬂuiﬂﬁbﬁi&m wsidifoonloride,
ﬂUfpher&@ﬂ@t@ﬁ&'ﬂB&%ﬂ@@h%@ﬁBﬁé&%ﬂ%ﬁi i BPeREARR in combination

with aXlrogh org%% eI aghierdr. hriapsdaldecancals, ugpine

succinate one orl nazme Chlor |xené
chlorpRrayersies. K1 ifé?r‘?ﬁ%ia ﬁ‘i?iﬁ?ffi’&ié ﬁéf}%%ﬁé‘%ﬁ‘@@r’éecﬁ?ﬁm%ed ina
dexferibmasatdotentdbhmpasather pdivibelipneritnthbpehjetdtoeddipo hdinaynbaetamine,
fenbutamkoxaqlmma@@aygu}awtmﬁ@a%@“ﬁ@%& %Hﬁﬁlﬁ&ammfex

hIo aI amphgtamipe, benz het ne, cﬁlorphe
st B B B HhaS: ROk Sy SISAag . mefenorex,
metwmﬂmﬁmﬁ@mm@ﬂ%nemﬁmemmmwph@aﬁmmme,
phenn%ﬁwé@ﬁmhmeepﬁeﬂﬁpf@éﬁtﬁaﬁﬁﬂﬂtﬂ@%f& dapisersHian RRIRE
(f, eyl f ta,

seroto R B YA S Mg

chlorp éfﬁ%ﬁ'maé&mﬁ% SlersEBiRfodpHERRNEM BTl BRRRigHrshand
sibutraphiesmed-azimmapheinwhpeppbiesglpropeandlamine, picilorex and

SIbutrarmraoa?é@e&\ﬁ%aa{a&@nﬂe %B%@MM@M%&%'QHH&Q@%&%%bm&Wn

amphetamine detrivatives, inc chlorphenterming, cl

with o B e e O R G oS Lrraponse, =
and pharmaceutically acceptble salts thereof In another
embodiment, the subject compound tay be employed in combination with
an opiate agonist, a lipoxygenase inhibitor, such as an inhibitor of
5-lipoxygenase, a WO 20081069997PCT113820071024690
cyclooxygenase inhibitor, such as a cyclooxygenase-2 inhibitor, an

interleukin inhibitor, such as an interleultin-1 inhibitor, an NMDA
antacdnnict an inhihitar of nitriec ovide or an inhibitor of the
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synthesis of nitric oxide, a non-steroidal antiinflammatory agent, or a
cytokine-suppressing antiinflammatory agent, for example with a
woomparre such as acetaminophen, asprin, codiene, fentanyhd@upraiemzasoo
indomethacin, ketorolac, morphine, naproxen, phenacetin, piroxicarn, a
steroidal analgesic, sufentanyl, sunlindac, tenidap, and the like. Similarly,

cycloé??g%ﬁ?sl@ chisempound @@c?ﬁ&ﬁ%%&%@%fﬁ?t@r PRI lRUR:: fhhibitor, such as

inP sk = cRlg A B araaott Smcne AU
Synthqsi%@quﬁmpméhmm esma@@mmm@mmam e aepfmhepmugeressmg
aﬂiiinﬂ@ﬁﬁﬂﬁ@ﬂﬂ%e%@ M@Hﬁﬁm ﬁ@%ﬁ%&'ﬂ%%&eimmo hen, a,qun codiene,

e edn}rlla%,i a@(e ntiitussive ch as codei nehehﬁ/c

remn SRR B0 bbb o SRR B L
Sieml%?édeﬂ%&j%ﬁz 18 siephindpstaniiag, and the h!qqqe%eﬁﬁébu Hessebisa compound
may bprebeiiisrrehtich mpyibe:Aarainisperecibyosathparefielal, @ ¢12-antagonist,

smﬁmeamlm@;@yﬁgﬁ@s@sﬁlhwm@%eé& em@eeﬁ?ga? Péb%x?é

u3|on 15subcutaneogus Injection, or implant); by inhalatio ay nasal,
pheny(propanelARg, 2%?6‘#&958%4“8&86?6&?%8%@%&%%’%&%?@@ Aty be
Kylommiamﬂ¥@%%MQM@me@m amdnformasitationd: as codeine,
hydro6SRANtR:GaPNEN AR ARINIGOPRarMAGaHEHM, a5 eaRtaRIe FAH RS ting or
non-sé c?jtuvant ﬁzn vehicles appropriate for each route of administration. In

hé trestment of warm-blooded animals such as mice, rats,
horses, SREROTBPRIEIIS RGBS BRIECHSHRENRD BteY, hRadmisssinsslinverak gasenteral

(e.g., inventionBrcisffaeiiedos | serindniomalSy, intracisiheaphacnaeastiadision, .

subcuGORNROSHARRFOL NG, A FI.\?&H%&J&Q&&PVH&%M% ﬂiﬁﬂvéc{%aﬂﬁg%m or

ay convenlentl be presénted in dosage Unit form and may.bé prep
topicahgPLigS o HHENE £ P PRROUESTRHZ Gk o f GIPITAGREIRN htHBlE dosage unit
formulatirdethtrisiop ofttingngithensotveihgreaienti ¢atly assowiiio nawithstladjuvants

and veRETIBRYNSHHERBHLIES Q0L OF mﬁfﬁlﬁﬁﬁ§§§0% nghedieRish2R A BRAC A warm-
blood Q%Bha ms%%gug%c(éo P rgugenscar g{are %uglfok[nm %&and mtnglnately
Brif neadive |ngre5i it ﬁssoé g fsquu? et Gr
COmP‘ﬂH’@I%/Q!g Wﬂé@@@ﬁl%ﬁrf’ﬁ%‘ﬂ%ﬁ@r HFfiHEInAecessary, shaping the

product Tiegherdaesitedfocompativoabféhehphdrmacentica be B ROsiHOMNdS of this
inventBg ﬁgp%%a%gmw%@&em&&%ge ﬂ.ﬁ(}“f@mp &HU'E&%}%%@&% of the

ired effect upon the proce r"condition Isedses use
methoprm?ﬁ Loty et e S gpaf%mmg the active

ingredisavnintis sgotietiopetiflethérmgradienhscinabrsspecifiod anmumia;cassorglimsedients.
In gendy, IHOBHSIWBIGi RSP GHIEHY 06 ﬁ]@ﬂﬁﬁﬁ}b}f@ﬁf&ﬁf@tﬁﬁﬁﬁﬁﬂ&fiér}%rmgmg
the act emﬂec%ﬂlnrgreglents in the le ed ounts Phar rmaceu cg
Ve 197 ? ao d ﬁﬁ i u1 er or a Iae mé sctuhd carrier or both,
compositions intended Tor oral use prepare ccor
and thefet B%FR%Wnsmﬁgé??ﬁowtmﬁﬁ@hséﬁﬂéeéffeﬁeﬂﬁ%uﬁe e pharmaceu‘ncai
composOinpastimns aoll suchr3poard positihds dhaycantaint QO ciemMoseaganishe

deszre&%k?é‘é?&’pﬁf-) %lé'ﬁ?ogé%& %88&!&39%9&@%&?@519%‘ 924 %@P&J IBOHNG A Bsition”

rn ents and preserving agents in or 0 provide

s it AL ATy P WP AEERS FHoar o DA s s
amoungthseiol) @@p@npmdwmm@me@ggﬁmwuez@@mm aatntiitefien of the
Spemf\ggth@@azgmgqrpm@@p@&ggggﬁ{bf,ﬁg{:eptable excipients which are suitable

for the manuaciure. oLiablets. diese. sxclnisnis.may be for xample, et 1o

diluents, such as calcium onate, so lum carbonate, Mactds é’ g
any mi’iheéﬁfﬁaw%? %M%ﬁ%%ma aGHERQ ﬁﬁ%%ﬁhf@@?ﬁﬂﬁa%@ﬁémh
compoigiiexamplepstin starchyroraiginit acictbirding theg gnisp amekampdd sweetening
aoemsﬁvﬁaamgg@@m %e?efg giéﬁg aHbricaling far&&m&ﬁmeneswm

hmaée E%t arlc acid o at The tat;ta ets e uncoateg or they ma¥ :
P oate afecﬁnlques R ’O(I]llsmte FATGPEHE B%Pﬁ’ﬁdﬂgﬁ? i in
gastromtestlnal tract and thereby provide a sustained action over a longer
period. Compositions for oral use mag also be presented as hard gelatin
capsules wherein the active |ngred|ent is mixed with an inert solid diluent,
for example, calcium
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10carbonate, calcium phosphate or kaolin, or as soft gelatin capsules
wherein the active ingredient is mixed with water or an oil medium, for

wexanplepeanut oil, liquid paraffin, or olive oil. AQueous SUSPEREIPNRG7/024690
contain the active materials in admixture with excipients suitable for the
manufacture of aqueous suspensions. Oily suspensions may be

adm&&ﬁ%‘WQB%%HXMBEMQ&H%&QBI'X&%%EQ'% RS WPl suitable for the
uﬁlons may, altso be g?%/ spers%e 15 ow ers aTd
g O i PR RIS o7 I A Ae e Gt
carbogpigitiof whwaternatoviehsogte cattivetinbpeeptietist dn @dmtphemea granulatmg and
dismt&gmgla@aﬂrs wetingnagentostspendinGpaentaiad I9NeIRs Mene:, for exampze
s B SR AR D i o

tale. Eh%ﬁ@%%ﬁm?ﬁ@ weirpiet ﬁﬁ%ﬁf fﬁ@y&%@aﬁ@mm %‘éﬁb@ delay
dismt@mlmsaﬂtbabmxmmlfnm;ef@u@mmmastf@dﬁtrﬁﬁiahadby migtvédionsdEesd action

over 49 S e tﬁé@%p%@%ﬁﬁﬁéﬁi %&5&”&0 r{é:éhéﬁpe%be@e?ﬁnﬁﬁdogégaun cagsules
Wh@f%ﬂas&a%%* R s e e lorpeesr eSS
carborgden rikstere e gl atibae I Fhocopt gnds ot theupresdatdm/datiot ynaygredient
is max@l:ﬁﬁri@l@x@@k@ilBﬁ@@ﬂr@éﬁﬁﬁﬁ%ﬁ@ﬁﬂﬁil@@é@ﬂ&bﬂ%ﬁlﬁ@%&ﬁ%ﬂ dndhe-at.

A Several methods {m coInPou ds of this jnvention are
queoHs susg%en mnﬁg 1) a]g e AC wgg aleria, Ixture wit ? ct 1ents s 1tablle for the
ustr ollowing emes and Examples. Starting materials

manufgelips s ey FdM tBsHIbbcdies RPRBWATA MY BrtfoFraslfiad fpuregpending the
activehegeddiehhia tolioivulsig abbc’amamammusemhm@mm eematcEl Bilipdisible

powdér@é’n& s@i{aﬁg%mp Q’Eﬁéﬂi ba%;ﬂ@ﬂxs’%ﬁsgﬁﬁ%h Rz_lél?xe addition of water

etrah drofuran DEAD iet ylazodlcarboxyate
provi e G A A DS R SK BT 8 et suspending agen

and omqsmm@mwmtn@pr&ﬁmmeeﬁwﬂmmm oFiBBfTresent compounds may be
in the aﬁhvhdftwaeﬁgﬁ}étﬁml@éay@@%mgag&m@w '&{sﬁﬁ{ﬁwl x ds of the

iet mine, hloromethan oroethan vine
preses R B e PR by R st
For tow%@%?ﬁmé%amw&resesmom.%w%wra@ @9: ceniEaing the
compddiimsdgzbleprasenidny tariypetalyte; dﬂﬁh@e&l@hﬁéﬁﬁﬁiﬂﬁﬁﬁﬁoﬁ%&@r@em invention

may ak rQém%%FQ&ﬁ%Q%HWl%&ﬁ%H eFﬁ@&é esent invention
dinav ety of faé{non some c lna pro ct may
may a5 He ARV PRI ToRY TR R PEIERHBP SIS Rls. These

manipuldeiensl mamﬂﬁélﬁd@rb}um thotcnm;temds @ﬁ!mmnmmdaaoﬂpstrated in
the folﬂ“@ﬁi@tmﬁ:f’e}é@ﬁ@Ex%giBde@% RACHRMS INNICRIBER CRMAIAR yrk B s
knowr{ 1858 WO- 2008 0@3%2;@5;01{#85907/02 490 lled in the i, In.soqe.
cases 'ﬁl]—te oréer O% carryin out oregol reaction schemes lb
R SR Rl il
tetrahyBinefietloiiig Bxdiepids-atticarbyigedes DRGNS, MERberopvighiyhermer©MSO:
dimetfiiyiendessioge: fﬁb@S*Bﬁi@ﬁ‘j‘rPAEﬁrﬁﬁ%B%t'i@t% g@&fﬁmlﬁwlﬁ@gtrbe
hvdro ?%nstr(gjted as limit mﬁ%tﬁe |nverggnlln an 8¥ 51?&]%HEME@[§i (2H- %“ﬁ
ydror R e IG) EPPBY s R IO i 3
dichlorpmgthane &-R: DiviRoresharaitBs vitho 1Dq seBuen 2ibumimnbhAL, 2ifupkazelfie, acid;
DMEF: N@&gﬁ%&hﬂfam&ﬁg@@ﬁgglﬂam@(%ﬁ%ﬂﬂwe&@%ea%%m dRdelde; CDI:

i N lohe Th tur
carbenglea e%uggtg X O@‘r};éjé{? R S b lhé epactélr?nfxﬁcee iE”'X&‘ grgvn%gtography

Ina rhICI'OW&V e reaction was

he coggfundbak %a&%ﬁ%hwm%cahaem@%@mﬁgm@@é fashiopesidue
was purifiedriy grasibatisiitiondntSi02 theoHnRENeditf:0:2 20 e Qi)

mmpﬁ&ga@o@ﬂﬁﬁaﬁﬁee&wtm%% @&?&M&@ﬁ{éﬁ@ Boxhenzoyl e Hrdduction,
15D r A-1: 1 {\IMR Z, DMSOd‘)] ]h305 gbrs lf-l)an 12$

0x1dat1£E f?ﬁy%fmf %czvl(al 0121,1 % léﬁq% %calogﬁ C}nc are cOmmon own {o those
2-(1H-1,2,3-triazol-2-yl)benzoic acid eluted second.
2-(2H-1,2.3-triazol-2-y1)-5-methylbenzeic acid (A-2)
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A solution of 2-iodo-5-methylbenzoic acid (4.0 g, 15.3 mmol) in DMF (10
mL) 20was treated with 1,2,3-triazole (2.1 g, 30.5 mmol), CsCO3 (9.95 g,
waCmengedy Cul (0.145 g, 0.76 rnmol) and PCT/US2007/624690
trans-N,N'-dimethylcyclohexane-1,2-diamine (0.43 g, 3.05 mmol). The
mixture WO 20081069997PCT/US2007/024690 was heated at 120 C for

skilled GhH® 4. AT UG FONAMES @R Fer UTRAGARLANIMAS RPAIBH 4R schemes may be

. erature, diluted with water,,and washed with EtOAc, The agueous
varied S e I T D e T exermptes
are projasded R dee dveiian sisht hravetr didy corsarineded rsrecrasinlas was
iltustrptivified pyrgradient eluter@BRtRIOR AMeditnin BOMwithOid ¥nAcH) to
give the faster eluting 242H-1,2,3-triazol-2-y1)-5-methylbenzoic acid A-2,
followed by the undesired regioisomer isomer,
2-(1H-1,2,3-triazol-2-y1)-5-methytseHaE Acid. Data for A-2: IHNMR (500
MHz, DMSO-d6) d 12.98 (br s, 1H), 8.04 (s, 2H), 7.72-7.45 (m, 3H), 2.41
(s, 3H) ppm. 105-bromo-2-(gHk1.2. id¥dl-2-viThengzbidiacid (A-3)
A solution of 5-om-2-iodo@nzo id,¢10.0 g, 30.6"wfmol) in DMF was
treated with 2y11¢;"36.6 mmol) 1,2,3-triazole, 14.09 g £61.2 nunol)
K3PO41-120 and §834ng (3.080pq)) Gyt The Mixt @
C for 3 hours with stirring undes 21 2dhe reaction was tedled toit, diluted
with water and acidified with IN HC1. The mixture was artitioned with
EtOAc three ties. The orgq\,ﬁf%la Witte combined, |n d with brine,
dried over MgSpP4, filtered arﬁi con fgted. The re ® was purified by
column chraratography (EtOAc in hexahes, l% ;
faster eluting desited%-bromo-2-(2H-1,2,3- triazol-2-yl zoic acid, A-3.
Data for A-3: IFINMR (500 Mz DNERN6) 5 13.4 (br $;AH), 8.12 (m,
2H), 7.94-7.88 (m, Y19), 7.78 7" 5% 1) ppm. The undesireda-2
- 5-bromo-2-(1H-1,2,3- 20triazol-2-yl)penzoic acid eluted/segond. SCHEME
B 2-(dibutoxyn@thy11-4-fluoro-I-hifgdbenzene (B-1) 23Mgdlution of
5-f|uoro-2-rﬂg Benzgldehyde (75 g} 443 mmol), pard} toluenesulfonic acid
monohydrate (8. 4. ;
refluxed in toluene~ (630 mL)«yBmg-ad)ean-Stark apparatus-for 15 h. The
reaction was coolearconceritigitedioadtid partitioned betweg
and EtOAc (1 L). The organic layer was WO '
2-(2H-3008/0698R7REHS20074Q249P0 washed with water (1 L) and brine (1

L), dried over Na2S0Q4 and concentrated. The crude reaction was purified

by colurtrP SR SIoGHAPPRFPEAHA Helkainbs O pindtig iRifhe sutteeebwith
(1.5 g, yield iaéh@s aim,@itriaﬁmafmmsé:(ﬂgmgﬂgﬁmnggﬁf;@gﬁ&z@’ rﬁlghém;lipéb%z;and 310

.5 Hz il .9 =9.0, 3. -1), 7.15-7.11 (m, :
me 2 {7 i B e labe e 2 T g wopeied 120
°C for 0000 . Bila (i fo i) presctdR MS£Iveatt)dn iz 4698 foundiiR0Q @R, and
el .acetal). 2-chloro-6-flugroguinazqline (B-3) To a solution. of

e o Rt s e TSP BB P s M
with 02%:CLofdE ad g dePigt Cifb0 alittiy A8ipdidtHe g Sctibnoldsybibaed yindel, A-1.

hydrog tmo re(1 T ction was stirred 1 iitered
Daca R O e AR T Sl 2 it e gggm. 410
ppm. Tint huadrdicabled i D23 -Fatbis sdlbiorowas dddaddiathydarnine (45.0 mL,

323 mmol) and triphosgene (8.6 g, 29.1 mmol) in TI-IF (60 mL) dropwise.

The reaction was stirred 10 minutes and ammonia in methanol (46.1 mL,
2-(211-323 Atbmmwiel - M Ssaietiolb:wascadiieds The reaction was stirred at 0 C for

10 minuies RRAAHHKNY do-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), CsCO; (9.95 g, 30.5 mmol), Cul (0.145 g,
0.76 mmol) and trans-N,N’-dimethyicyclohexane-1,2-diamine (0.43 g, 3.05 mmol). The mixture
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warmed to ambient temperature. After 15 minutes at room temperature,
the reaction was acidified with 4M HCI in dioxane (120 ml) to pH 2. The

wieagkepowas stirred at room temperature for | hour and concep¥tgieow24600
directly. The residue was azeotroped with toluene and methanol to give
B-2 as a yellow cake. Data for B-2: LRMS ink (M+H) = 164.9 found; 165.1

was hgﬁﬁﬁﬁdl%'!%@ °(-Eh§ryﬁjl|_%9§|ﬁ%ﬂ(§§\%?§%é%g)fin “Fﬁ@}é&'aﬁréf? Qﬂ@&?ﬂecﬁ 10 room
chlar mL) and refi or 1_hour. The reaction was
tempety d%aln éne ex‘c’:wélsesr SO %i/en Wags&r] %Pnéz A5h VRSO hRIgsE s acidified with
IN H?éa&ﬁ@ﬁﬁﬁa&aqir@f\ﬁaﬁt%go%@l meEGAles0va ey eud s ed Bltswag and
conceffarpdinvateriOvmlufitedbw gmnha&aaﬁaﬁémgg@@em BOPCWAL 0.1%
0 r 1] ver M
5 AcOHS Qr@é %@%ﬂ#?%lﬁﬁﬂ%ﬁ@fﬁi 6%%%&%3%?%@%81%&1?@%010%ggﬁxaf?o}lowed by

oncentrat he cru

the ungdgst ﬁ%%@%(ﬁi@%&&?d?cﬂ&&%&ﬁﬁﬁ@lt% WhorePelyleascidhiiRata for A2
‘EH\IMBI(GDO)MH@BB&SQSQQ)MB&&QE@I,3)I$),98293—((s 1H), BOA7(dS (=, 3B 2540 (s, 3H)
Hz, IH), 7.77-7.72 (m, 1H), 7.59 (dd, J= 7.5, 2.5 Hz, 1H) ppm; LRMS ink
(M+H) = 183.2 found; 183.0 required. SCHEME C 4-meth,/
1 3- benzoxazole 2- thlol (C- 1) A solution of 2-amino-m-cresol (4.0

' ghacictadienacettadideidthBite (10.4 g, 65.0 mmol) in 30 mL

f EtOH Wsitﬁfwo%rb»EThﬂEW@S (W@geﬁ}lﬁkf&w}’zm{: was
mteg&@@«gggg TRERRRITIARR eveparalion. e reriaus s 65'55 46 mg

in ap water and acefl was a

TF{EW%?%H%W%%H SexddpyrhitihsHERa %ﬁ* deéhs
reactlmamaﬂ mmpmwﬁdxﬁibésvahmxer%iﬂja@hfmm ENL@OISEHE milkifernisy

15 pmltlgx‘/gd(Mfﬂ_ﬁtﬁ'A%ﬁﬁr@efﬂH{ég 160 91" r?@e?@&ﬂb%@&eﬁﬁgecj with brme dried

en5|on of 9.7 nunol) In
over NS R e, &@ﬁ%&*ﬁ%ﬁ%&a f—‘p‘@%tw%dl s R eeaphy
(EtOA&bmhezmu&’rm&llé baffer) serging fdwe?migmhmegsiﬂmmﬂ@bmme?r(a%a 2,3-
mazolb%/;ygtﬂmsmangm Ibae: lesidus wgsmrtlswme%@soﬁﬁ%qm%&ds 1H),
re separated, the anlC
812 O R e SR PR e IS 1125
20 trm"k?@éﬁ&ﬁﬂﬁ%‘ﬂ aydaled epibmatography (EtOAc/hexanes) to provide C-2

as a white solid. Data for C-2: LC/MS: rt = 2.28 mm; rn/z (M+H) = 168.0
found; 168.0 required. SCHEMEJp GGk 5

n-butanol,
F\CE CHG  TsOH monohydrate
Dean-Stark

NO,

16

1. Pd-C, EtOAC

- F N
PGCl,, reflux F
2. triphosgene, E&N; m 3 ~N B3
then NH;. N/ OH N’;[\Cl

then HCI £2.2

2-{dibutoxymethvl}-4-flucro-1-nitrobenzene {B-1)

25 A solution of 5-fluoro-2-nitrobenzaldehyde (75 g, 443 mmol), para-
toluenesulfonic acid monochydrate (8.4 g, 44.3 mmol), and »n-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
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D-1 2.5-dichloro-L3-benzoxazole (0-1) To a suspen_sion of
5-chloro-2-mercaptobezoxazole (5.0 g, 26 9 mmol) in POC13 (12.6 mL,

widhmmphswas added PC15 (6.2 g, 129 6 mmol) and about 2&5:)5820{}7/024(90
CH2C12. After stirring 5 days, the solvents were removed by rotar

evaporation, the residue was partitioned 20 between EtOAc and saturated

W&Sh&ﬂ%‘*@:ﬁ%@@cﬁ?%a— BR:de ?@Wﬁ&l %%P@?ate%a%é g(pelc e % \Aﬁe crude reaction

and concent e residue w

was p&%so%r%‘ﬁ |#%%%|%E}?Nﬂamﬁt &%&é@ﬁ%ééﬁ%ﬁm tﬁﬁf?ﬁ to yield B-
L as agrid| Batrolanof 5O BetE0fitdiéd OB Thpdiltrate dias carsentrated 1, 7.54 (dd, 7
= 9.0 movite DY, a3 e white:solid) Baa fon 5%13 koM. (ﬁrz@%—@girﬂ?i 8K (m, 4 1), 1.43-

L35 O R %@ézﬁ?%%f%lﬁﬁfbéﬁ@ﬂ@wd (see

loss ofgseifé1. HCI(9), EtOAC then CBz-CI,NHBOC 2. Na(0Ac)3BH, TEAHOAC,
DCM E-1 0 Me DCMO Me 0

2-chloro-6-fluoroquinazoline (B-3)

To a solution of B-1 (26.1 g, 87 mmol) in EtQAc (350 ml} under nitrogen
atmosphere at 25 °C was added Pd-C (10 wt %, 2.3 g} and the reaction was placed under
hydrogen atmosphere (1 atm). The reaction was stirred 12 h, filtered through celite and
concentrated. The residue was redissolved in THF (350 mL) and cooled to 0 °C. To this solution
was added triethylamine (45.0 mL, 323 mmol) and triphosgene (8.6 g, 29.1 mmol) in THF (60
mL) dropwise. The reaction was stirred 10 minutes and ammonia in methanol (46.1 mL, 323
mmol, 7M solution) was added. The reaction was stirred at ¢ °C for 10 minutes and quickly
warmed to ambient temperature. After 15 minutes at room temperature, the reaction was
acidified with 4M HCI in dioxane (120 mL) to pH 2. The reaction was stirred at room
temperature for 1 hour and concentrated directly. The residue was azeotroped with toluene and
methanol to give B-2 as a yellow cake. Data for B-2; LRMS m/z (M+H) = 164.9 found; 165.1
required. The yellow cake was dissolved in neat phosphorous oxychloride (130 mL) and
refluxed (120 °C) for 1 bour. The reaction was cocled and the excess solvent was removed i
vaccuo. The crude reaction mixture was dissolved in EtOAc (600 mL) and quenched slowly at 0
°C with water (500 mL). The aqueous phase was extracted with EtOAe (2 x 200 mL.) and the
combined organic phase was dried over MgSOy and concentrated. The crude reaction was
purified by column chromatography (EtOAc/dichloromethane) to afford B-3 as an off-white
solid. Data for B-3: "HNMR (500 MHz, CDCl3) 8 9.29 (s, 1H), 8.04 (dd, J=9.0, 5.0 Hz, 1H),
7.77-1.72 (m, 1H), 7.59 (dd, J= 7.5, 2.5 Hz, 1H) ppm; LRMS m/z (M+H) = 183.2 found; 183.0

required.

SCHEME C
K. _Et e e
NH, & 0 POCl;, PCls
\>~SH \>—C|
OH EtOH cq POM .3

4-methyi-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

-30-
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0 A NN O rtle E-4 methyl ketone (E-1) A solution of
Boc-ethylenediamine (20.0 g, 125 mmol) in 250 ml. Et20 was treated

wdtopyisewith 10.2 mla (125 mmol) methyl vinyl ketone and ls%é%% 4690
to stir 24 h. 5The reaction was then cooled to OC and 22.6 int (1 mo)2

triethylamine was added, followed by 196 ml. (137 nunol) benzyl

f
evapcﬁlﬂjc%? ﬂ(@l@%ﬁi&%a&%ﬁ&éb‘?@a&’ﬁ?@ﬁﬁ glg}eaé QY warm, %rrgxgc’:%cle_‘:ttxﬁ Ai%ld was

ion was dilutéd wi

rature with stirring overni
adde 8 P g eéﬁ%e o4 %@kam@,&m@w Iepted bithi satigraaed dried under

vacumm@@&;chr@l«trwmm}nm sbhid. ofganforphdse. Gagdried DMENAZSQMA-H) =
166.(filteked %@Wgﬁg&r_ated to provide E-1 as a pale yellow oil. 10Data for
E-1: LC/MS: rt = 2.22 min, m/z (M-FH) = 265.2 found; 365.2 required (see

Ioss of Boc group) benzyl 5- methyl -1.4-diazepane-1-carboxylate (E-2) A
' 1onnad)-£11 in 300 mt. EtOAc was saturated with

15HCl(gl)0 wﬁzﬂp@{smgd@@ allamgq ] PUIC@J@BH%QM%MW%S

Y, |ss Jved |n 1M.
s lr S S, D o e
were Emeses By GPFWWE%&EET%F%%W%WM&@WMH&Ménci 5%
aquecgeibenithtethaisgolvedinSH2EA? hadfilieted 4o Rrevide:dd. 3/gaf aied over
e YRl %@'ﬁ‘%@%ﬁgnéﬂ Hy vees

i u
(B R R S AR S0 e et 8 Al
(M*}%oﬁﬁﬁe(?rfsénétdr@g Sommeinsflithe solvent was removed by rotary

evaporation, and the residue wagdempgdrinto a separatory funnel
containing a saturated NaHCO3 solution and 2:1 CHC13/EtOH. The layers

atedandithe aquepyg yagextraated twice ngore with 2:1
@ combred-organic-tayers weré shed-with a minimum
amount of bring® W© 2008/06998%FCMIS2007/0 concenirdted,

dissolved in CH2CI2, filtered and concentrated to provide E-2 as a brown
2.5-dighloRata3fberzadak GAS: 1k = 1.12 min; m/z (M + I-1) = 249.1 found; 249.2

requ'redl"pglsﬂsb%&;mﬁ %?Ef‘a&fbr%“z‘}n%%‘”&%&% ezoga%glreb ?g( Ml aé.g_r:);&nol) in POCl,
(12.6 mL, 135 mmol) was added PCls (6.2 g, 129.6 mmo}) and about 20 mL CH,Cl,. After
stirring 5 days, the solvents were removed by rotary evaporation, the residue was partitioned
between EtOAc and saturated aqueous NaHCO;. The layers were separated, the organic was
washed with brine, dried over Na,SO4, and concentrated. The residue was dissolved in a

minimum amount of CHCl3, hexanes were added, and a small amount of solids were filtered off.
The filtrate was concentrated to provide D-1 as a white solid. Data for D-1: LC/MS: rt = 2.38
min; m/z (M+H) = 188.0 found; 188.0 required.

SCHEME E
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5To a solution of 23.8 g (96 mmol) of E-2 in 200 mL CH2C12 was added
26.7 int (192 mmol) triethylamine and 25.1 g (115 mmol) di-tert-butyl

wdieasbepate. After stirring overnight at room temperature, theg@aeton WaSess
diluted with CH2C12 and dumped into a separatory funnel, washed with a

saturated NaHCO3 solution, dried over Na2S04, and concentrated. The
residue was purified by silica gel chromatography (EtOAc/hexanes) to
10p vide E-3 as a colorless ataf -3: LC/MS: 1t i_gc§4 ttllz
)= 2;4342’1‘%1{‘8" %9 4 Téquire seé\f'less of Boc I
4 brt- butyl (5R)-5-methyl- krérdqmplan 2 h@xylate&éﬁaﬂ:&)gﬂad I
-benzvl 4-/errbutyl (5S)-5-methiyi41,4-diaz pane 1 4-dicarbdtaic{E-5)
15The enantiomers of E-3 were separéteé ﬁrep vely on a 10 cm x 50
cm Chiralpgk AD_column by isocratic elution witt62% EtOH and 40%

hexanes (cé\al&@r@‘el%ahejbmee) at a fl ra}e-qf 175 mL/minute.
grun &lﬁgse

Appraxifiiaely 6 g of,F-3 could e separated in
«@o ns. Analytical ¥falysi®%s perferrfed Bn a B.4 X 25cm
Chriglpak AP column with 60% EtOH @ 0% Rexaries (contalnlng 0.1%

diethylamine) at a 20flpw rate of 1&nL/minute. The firstegnantiomer
elufhiBEpdk, Aelieved t /‘r’\(g@léna er, is the desjeg|iso d,%

~ had a retention_tiprte-of 4.32 mi ute? asa alQ es@gun@}@ﬁ% ee.
The second § tiomer to eltte’ ‘£e5), bellevthe (8)-enatibfher, is
ired-igOmer ané-had a retention time 0#4.82 minutgs; It was a
colorless gum of 90% ee. 25SCHEME F benzyl

methviMBdsRe I-1.4-diazepane-I-carboxylate (F-1) A solution of
"JTE_O_EI}%%ymmoI %&%@0 rril. EtOAc was saturated with HCI(g), the
flask wa‘é &adyien oS REEPRS P RS (i ke d 2T SN was

treatesdropaisd Biith (-1C1lg)] eritask wethdappedcetod cdinivest talstiedQo stir 24 h.
The reemmkﬁasabelf@necmm@@aﬂ@@ @H@Y?ﬂz%ﬂ%@%&ﬁ?ﬂﬁ{ﬁﬁ%ﬁdded followed

the h lorid of F .as a co rles ata for
by o e e T LA Al
room %W%Rwéhﬁewngml 72"113 fﬁ"&‘/ﬁtﬂﬂzﬂw iswsesy with EtOAcC, washed with an
aqueodsd Wu@&ﬁﬁi&ﬁbﬁfh@@ﬂﬂﬂ&ﬁﬁﬁﬂh 10Meare SBIHHODOS ahd. Chen(Bend. "TRODreinic

phase e 'a}‘féEP&@Pﬂﬂes Z g%]’(tléa: Zeélgﬁcgﬁ%t{é&@aw%{%\;ld % Qs(z?ga’?e yerﬂg\)f oil.
Data fﬁr%y ? fé i %Féb%ﬁﬁ%r&ﬁi vv%@éd@é’&‘&ﬁ of (63U FrfiH) loss of Boc

group)EDC and the reaction Was stirred overnight at room temperature. The
reaction was partitioned between EtOAc and 10% aqueous KHSO4,

it@ yyater, se tprat%d adueous, aHCO3, water, brine, dried over

vaporation. The previous acidic

g
and basit2ERINERS SadOb ek vhith 280 ML BHa s gusiebraiadtwith
HCl(gwtie Washedswithpbdined diiededonsantrated ansobasmisinesk vathctha by rotary

evapor@fﬂﬁniﬁé el BGQEB}%Q&‘&@&WWF‘%Q&I&E%&E%‘?@ WamR %EEPI@Q/OH and
extracte8 hroma g%rggg}!ﬁ @Bﬁ% glle[% tOAc/h nes t0 provide F-2'as a b
oloness o? b i 53TR fﬁe TRARfCPRASES yspeaating. Wit
brine, oppentiatpdydissolged in CHyCl and filtered to provide 19.2 g of a brown oil. This
materidV Rs/dmeioph 14 202011 B ctiaza - wibenzayddd kb mdiszepane (K stirring
for 2h, 23.1 g (109 mmol) of Na(OAc);BH 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

was dumped info a separatory funnel containing a saturated NaHCO5 solution and 2:1
CHCI/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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A round bottom flask containing a solution of 12.2 g (29.0 mmol) F-2 in

250 rnL EtOAc was evacuated under reduced pressure and purged three
wiimassaithsan atmosphere of N2. To the flask was then adde@20#k:0f024650

20% Pd(OH)2 on carbon. The flask was again evacuated WO

2008/069997PCT/US2007/024690 under reduced pressure and purged

concdi8RAIMRSINIER ﬁid@{l}@dﬁ?%%&&EW@&Q%%MW%?MF??‘%!ﬂgm—%ﬂf%ﬂ Data
S s irred un n filtere
for B4 ﬁrou{;@ %N%ad %% %sa& ﬁg g%%? %‘ﬁ%égg %grl\%f’é\ﬁﬁfThe filtrate
was concentrated to provide Fl as a white solid. Data for F-3: LC/MS: rt =
1-ben@81-&erk-Bloynin{see twa cinfopmers wager hihese ¢aritions); m/z (M +

H) =28 Q
 goms e b IR 1 200l SiiCh e gt 267
7 GERLER By o DS i 5s0keda ii
ove la] atniwes i gn f
separﬁ%%ﬂgam%@%&%amla?é@ﬁsﬁé@;%zé%nthﬁ@m&r 8l 1hg
conce gaie\ga decre se‘% to 50 \ reacti aas st é}%?g, f%@r ggt at th
empera ure %? c&ﬁﬁjﬂf& grﬁ g?h%e F Py o
providgifir £40 AcolgEsheriwithgalivir5idd lHaliddus NAEOBR; wétéM UrHé-a%& 2 found;

349 .4 deipdrovesMpSOA . Hoollgwing concentration by rotary evaporation, the
residue was purified by flash column chromatography 15(hexanes/EtOAc)

toprowde F-4 as a yellow SO|Id Data for F 4: LC/MS: rt =1. 88 &1. 95 min
1-benzybd-teri-hutyl (5 B)-5amethvly bidsdiazenana: L A4 \" bopylate ik -4 nagl 4 1o I,4tert~

reqUIredn%Célﬂ s of E-3 were se arated p z)%Jaranval yonal0cmx

oR ethy1-4-1 met -- ri -2~ berlzy1114 o
crira A R g ety %‘ﬁé‘%f% bifBfiEine 0-1%
dlethytmm@rﬂmuﬁe\gaﬁt@ﬁﬁw 15 9178 nmqmmmatm 8 g ¢OE-Funol} be separated in
one rub-tiy@FOmeEsé- @&ﬂbﬁ&i@tlﬁﬁ@ﬂ@cﬂﬁﬂ@g{; Whs f)%%ﬂi’%ezﬁﬂsﬂlﬂg 46cmx25¢cm
B was.a
Chrio B 0% EO sl R i 0. 0 ine

flow T?é"a%fu6%&%‘1&%%%’?@%8%@%&@%%@3%r%?léavsaG%éﬁ@ﬂéﬁ@@@omer 2
the desvashednwithnddtet alycieesionicidhovdriNIg Sy andtconce ntlateddpyuB o> 98% ce.

The seMRZORRIRAZS %&U@%QQZ!Q%@%e the (S)-enatiomer, is the undesired isomer

and had a retention time of 4.82 minutes. It was a colorless gum of ~ 90 % ee.

SCHEME F
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rotary evaporation. The residue was purified by column chromatography

on silica gel (EtOAc/hexanes) to provide G-1 as a colorless gum Data for
wO-iokGM& 1t = 2.22 mm; m/z (M + H) = 434.2 found; 434.2 gequit2ds7/024650

57/2(_ -7-methv1-1-15-metlll-2-2H-1.23-)rm-2_1beozenzane G-2

A round bottom flask containing a solution of 29.6 g (68 3 mmol) 0-1 in

300 rnL EtOAc and ZQQ mI MeOH was evacuated under reduced pressure

and purg threest améatgdspirere of }@-the flask wa M@
dded-2.4 Ghof 20 opdt ZUn"carbon”Theflth\thh\ﬁ@‘alné@c d
Jjider reduce eSmre and purged t imés wi aﬁgosphe

N2/ \he geactign was stirred under an A
atmosphere of H2 for thre;iys then iltered through a pad of celite,
T

rinsing with EtOAC follgwg(d By MeOH. The filtrate was concen%%egﬁé\t NMM
provide Ofgiﬂb h|t foa ata for 0-2: LC/MS: rt = 0. 96,4-1.13'min

(see tw gs ndey thes€ €6tblitibns); m/z (M +OH)\! 0.0 found;

require @i P-5R-5-metil 4 /N
lfia2&_2_iber pLLi>61-1,4-diazean-1- 1Hano
0°21.0 g (76:2 mmol) G-2 in 250 mL DMF was-addeg29.3.

mngol) triethylamine and 13.2 g (70.1 mrnol) D-A-and the mixture was
heamh\nll bath at 75C Aoy, 2 h. After cgolihg.te room temperature, the

reac W @Ag,\ she h 2psaturated aqueous
NaHE®@3, water, brine sgviit=Te! O\Qrﬁwg llowing concentration by
rota%eva oration, the residue was p rifidi sh pgjumn

chro hy (hexanes/EtOAC) to provide a gum. The gum was stirred

in a mlxture of 150 mI EtOAc and 300 ml hexanes overnight. Filtration
L. 4 Sudnitey s e fdatSB: 10 C/MS: n = 2.29 min; m/z (M +

H) = 451 Ldaunss &5115%5,»6@@'%5; ARGz aw;o e it

1.1644 25e | benzvl (5R
K b A o A DSRS0 By 1 OB S B
with BGHeah (4. ipFos soannehaor20yea 1 AN inkieiydooforaiaias pere

removed|b Bagy (B:8bmiion Hodyildd 3 DAL Hmarhalyochloride salt of F-1 as a colorless
gum. baﬂx%ﬁ’wﬂfé%g“ﬁmfta?@tﬁu?w (1%4?’ r@_b (43, %E‘f&ﬂlh’\kw 3 required

methylmorpholine in 35 mL of DMF was added 2.52 g (13.2 mmol) EDC
and the react|on was stlrred overnlght at room temperature The react|on

with watﬁs abr@p@a&r'@mg\@gt\dgs(ﬁﬂn@)@m@q@e}tﬁtﬁgrw :E‘AE%YF 18 8 g (466

residue,was urified b romat P n sili
mmol ) ?}28]!2% 5 r(]eé;)(aneguto ?ovlli‘3 i whatze sb?‘ﬁdﬁ)g ? %1?% (gg?o ofy -
e T e e A Lo i
stirredrovertight bt)reoddRihfaand: 438elreacivtedabemziloned between EtOAc and 10%

aquem(?@-té%ﬁ %mamampe%@tg@o%rmé VQQ%PZ}%}& gagae&w

diazepanel-carboxylate (H-2) 15Carbon monoxlde wa
MESOpy R Ry SN BT B AP PR 0 Sy dfyers were
extractpéw@@mmrtr) Bisdtette The 8ngrgi0e5 8 vkl Wikt @ipHenyiphospiioadenirated and
combi¥@RanEhaNGednd Mild(EF8upeletrietae nadmne 0 frlsiafemeth @aﬁtied by

coiumﬁc%oma Igﬁ%% MSOSl?Bg %q EEC}Q mUteS;)Io etr)%iagc Ilgriwas thle % ﬁ Data for

car monoxr s C overnig

F-2: LedMSioh vv%gsp%ldhé%étﬁ&rﬁ@?@ﬁf@% ﬁ?étér&”t@dr&éueous WO
2008/069997PCT/US2007/024690 NaHCO3, washed with water, brine,

(7R)-79HE8 VI MIBO4 snd.consentiies Ry.1dan Lyaporation. The residue

ey e e ST 0o

provide 'H- o
EtOAc(sus ewrsepdordersaduded prrsserendifioresy W@m%&m}}tanmeﬂpbm of Nj.

To the 4l&Sk2reamiseddded 20.4 g of 20% PA(OH), on carbon. The flask was again evacuated
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methyl 3- f j(7R)-7-meth_y1-1,4-diazepan-I-yll carbonyl |
-4-(2H-1.23-triazol-2-yl)benzoate (1-1-3) A round bottom flask

woantaragsa solution of 750 mg (1.57 mmol) H-2 in 100 mL EBA¢&g3R 4500
ml MeOI-1 was evacuated under reduced pressure and purged three times
with an atmosphere of N2. To the flask was then added 1.1 g of 20%

under?é&ggﬁ %I@Ebﬁl%r banpliediass 1MAsa03lR Svaciaied We%ﬁQQHgﬁ three times
ure a ed thr mes with a atm here of E
e e R A TP DR 4 U G %&%ﬁéﬁf&%@mgh a
pad Omlf& PasRpIvs (HER fikdid bbby MaPdd ShedlitmieinsinernitntEt8A¢o provide
F-3 af Q'W%Wd’w EQH.Fhe- ﬁ'thSaﬁeﬂ@@@r&{@t@@ 1A PEAR dehasBers under

u (M 1. 01 & 1.13 mm (see two

these &8 con olr(r%er’s%t@ﬂﬂe con éns‘% jéﬁ'g(m + é— 344.1 1£ound 344.2

required. 15 methyl 3- { [(7R)-4-(5-chl oro-1.3-benzoxazo
6-fluote 2137 Hhetiyidlddtiazep M trdicarboipnio?| Bitdadiabebatiierizaalazoline
r.4y (H-4) To 540 mg (1.57 mmol) H-3 in 10 mL DMF was added 0.22

rnL (15 triethylamine an 1 65 mmol) D-1 and the

ixture W LB TP ] Block 2 RO ARS mmo)
tricthydeolirtprs ro B i Seranae Btiendabti onixvas oihstbehwitinEi0aic bwashdd C for 4
h, the w@m@a@m%@@& waterChrinarndLrisd wegtmg§%nugm at

that teFOs%?\%rg %ﬁce&;[(r) tlo rot e\e/raa E%ﬁn th {)%S\!k%u% d%rth %?@Xc
sh column chroma anes/ t C provi

ra
washeg i sy ﬁﬂuetﬂ-e%ﬁé?@%% PSR SV AGESDfouRIoMne
conceriidn by uinac: HRMHBHKAR @ﬁ)r%?é%&dbﬂﬂﬁ&ﬁ@lﬁm%% &%&atography

(hexm%é@@ﬁ?ﬁe%ﬁ&?ﬁ“ﬁsﬁcg%%@é gﬁ'@%g r%)/r E4 oMyt =188 & 1.95 min

xazol-2- ’
R R SR St R 35 el HRMS
(APC%MWR?H@HQW&MG%%M%3@@&@@ 94 mmol) 1M aqueous
sodium hydroxide solution and the mixture was stirred overnight at room
temperature. The reaction was %‘E}%ﬁ d to remove organic solvents
then diluted with EtOAc, washed wit aOH three times. Aqueous
layers werg aC|d|f|ed with 1M HE, washed three times with EtOAc/
organics w om d‘e‘ﬁ \%ashed with water brine and dgediov

M Of. IIOWan by rotary evap ﬁjoﬁhe rgsidud was
|n 35Er20Mexan nd concentr rovidg H- a white
sotie Data foFH-5: LC/MS:fite= 1.9 (M'+ H) e ;

481.1 required. HRMS (APC1 m/z 1.1409 found; 4811386 G-

required. WO 2008/0699¢7RfiU 07/024690 SCHEME | Me
13-{[(7R)-4-(5-chloro-I.,3 gl{azol -2- yfI -7-methyl-L4- dlazepawl
h(1- " ’N

triazol- 2 yI)ohenyllm%thano T@: X
PA(OH),, /——\ S-Cl )\N/"\
EtOAC B-1
k//.,Me gﬁ

TEA, DMF

¥

G"g e

benzyl (SR)-5-methvl-4-[5-methyl-2-(2H-1.2.3-triazol-2-vDbenzovli-1.4-diazepane-1 -
carboxvlate (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 NaHCO;, washed with water, brine, dried over MgSQ,, and concentrated by
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5To 400 mg (0.81 mmol) H-4 in 10 mi. of THE was added 0.70 mL (1 62
mmol) 2.3M lithium aluminum hydride solution in THF and the mixture was
watiiRd fos0df minutes at room temperature. The reaction was &})%9/02 690
with water then diluted with EtOAc, washed with 1M HC1, water, brine an
dried over MgSO4. Following concentration by rotary evaporation, the
' f flash C R chromatogr he anes/ tOAC
IDgtmgc?n g%?g{%gd%%{ é%%é)ﬁ dea’ |fl{ré%%§dj %ex%nes %885%%/3 5%5 bcglﬁgt(o
%?8%@1?5% QPRI sbRE arsalerfess 21| EMRSOnG: 1 BE RS, (R min; m/z

(M + H)=467.2 found]; 4@ 72 2amdtsided. HRMS (APCI) m/z (M+H) 467.1623
found 467. 1593 required. 15 2-Chloro-6.7-Difluroquinoxaline (J-1) A
-difluoro-1,; -henylenedlamlne(S, 20 82 mmol) |n EtOH

Water) aﬁdfh@%iémw@rreﬂ@skf@nmmﬁlg@. lsmmune mﬁy@gmm@@@ﬂﬂ the 300 mL
EtQOASGHE m@pﬂm@ \bé{sf%{i%ﬂ%dm@e]g%@@égﬁ' Jé’é’ﬁﬁ"éj%% é@tﬁ@&ﬁges with an
nd stirr or wc condenser was
atm()s&%\%%vorg é;}g]trﬁa% OFRIZ TR \?\:glsu% 0%\7?1% %02 ﬁﬁ{é RPNy dde flask was
again 51‘{699@%?%%6%@{4% Prtia e shilipuvesd Hitatedmeihviiom aooobptiers 0fQ, and
then thied Giteaquibdis Na2Gadinasaddetslawly: ThadigHee: VRS PRYMEE: days, then

ﬁlteré@%ﬁr@@ﬁ%%ygéiﬂ@e}iﬁ’ﬂggt%ﬁ%ﬁyggﬁaigégbg?%O@E%ﬁime was

over

was Ww. S?é ith 5% agueous Na
conce AP Y R BT R G e B Grmin (see

two copdaradrwithdepthefsitodigetana/ A 20061 06099FRET A0S 2067AA4690
concentrated to a fine powder. This was loaded on silica gel and purified

*Chlol?é/ts ﬁ| elution (1% E OA b‘_ JRISR |eI _-an ofyIV|te sdI .

~ AR R kG s T feicd (32 o A

‘Vv-" IO, 0 y v y 17O

A@Q@@m&ge 7-difiuoro-2-{(5R) 5-m

ethy1-442-02H)-§,0/6: Irm@mnhmmmaamaﬂg 3yrh£ 210 mmol)
tricthyHIPRXaHAYS {5 )g/’(} 1 mmo?[ﬁ)q‘m%& ml,xq‘]%r v?falg &m anlf j\{{)aiﬁv &tfﬂg"c for 2

b Afadde(i 1.04 tit ( triethylamine and £
R A R uaﬁum?rreﬂetmeekaatdﬂg@c%émh@ﬁb%ﬁswma with

saturaled G e R BHAEE periubsinhenfediied nvrmb g hGted Koo Et@mncentration by
rotary $ONSORNRA WHO SAMIGOS BAHEONSNARC QR RIS, é‘fﬁﬁﬁgﬂ IR0 RUEE O AC)
to Bro Sr% F er&glconc%ntr%tlonb rotar iQn, the residue was

P puri i Colurmn cﬁrromaf‘ogré %ﬁéﬁﬁéﬁ c‘)“éowcoe‘ﬁ‘tlr pEAnCs
OVemg’fﬁ%Eéﬁ@@aﬂ ﬁl@fz@?ﬁé&ér?ésaaﬁate@ﬁbén@@@dqgm L PSide=I2 2%mm; m/z (M

+ H) =y#loWfsotid, £5ta foqulrad; ITRVIS: (A PCT) 20 Y 16 H) 5043 1.1 644
requird@und; 450.2 required. HRMS (APCI) m/z (M+H) 450.1862 found;

450.1848 required. 15 SCHEM%CHEME H
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1. Diphosgene, acetonitrile NH2 2. Zinc, NH4OH EtOH O Nirr:IN HN N
F-3 SNCI K-1 2-chloro-5-methvithieno12,3-dlpyrimidine (K-1) To 1.5 g

wl HSmuneh of 2-amino-4-methylthiophene-3-carbonitrile in agetanitile 20
(9 inL) was added 2.0 mL (16.3 mmol) of diphosgene and the mixture was
heated in an sealed tube at 100C for 15 hours. After cooling to room
temperature, the reaction was poureq into water slowly and partitioned/@'

between W EtOAc T phase was washed with saturgtec
NH4C1 dr| WO4 an entrated. The resiguajyellow/soliq

isofved i | (30 mI to_this suspe nNWas added2:%
( mol) of zinc dus?and 3. 1BmL 2%‘3(;_2 ol) of am (615

hydroxide and Fifle reactloné% gt 78 1 hour. After cooling t %
1
reaction mixture to ambient tenm::ature the mixture was filtered thESug
celite, partitioned between EtOAc and water, arf &H@i&ted with EtOAc (2 x
10000)L§=dtme)@r@anm phase was dﬂ@%@ MEgSO4 and dtEédrsted and

theTesidue was purified by, flas Ium@?g APhYEtoAC, MeOH
(Et0AEHE RSP W afford K-1\as an off-White Mehd.-Bata for K-1: LC/MS:
rt = 302.03 min; m/z (M +*HHY= 185.1 found QL@%Q?

required. WO
20081069997P@US?<§)071246§0 5-methyf-2-*
{(5R)- -methy1- 4@/1?2 (2H|a§-°|02 yOben oyll 1,4- dlazep%n-gi/\i;&-
hd 2 To 27 )18 mmeh-of
B m

2-c thieno[2;3- d]pyrimidine and32-H ),
DMF (1.0 ME) was added 0.1 rnLC g(i 73 mmol) of triethylami e
5mi tgr Jheated at 90EAoPME hours. After ling to room

water ang Bl0AgThe g s,e—was jfashét with saturated
N14. 4C;L,‘dne.d_ove;,_Mg O4 ncefft ra €
by flash mtl}mnzohromatography ( to afford K-2 as an
off-white foamy solid. Data for K-2: /MS rt£2.68 mm; m/z(M+H)=
434.1 found; 434.2 required; HRM |nk (NI = 10434.1769 found;
434.1764 required.

benzyl (5R)-4-[5-bromo-2-(2H-1.2.3-triazol-2-vhbenzovll-5-methvl-1.4-diazepane-1 -carboxylate

B-1)

température, the rea@wz poured into wate! apd parditiondgCBatveen

a -

To a solution of 2.5 g (8.8 mmol) of the hydrochloride salt of F-1, 2.35 g (8.8
mmol) A-3, 1.43 g (10.5 mmol) [-hydroxy-7-azabenzotriazole, and 4.83 mL (43.9 mmol) N-
methylmorpholine in 35 mL of DMF was added 2.52 g (13.2 mmol) EDC and the reaction was
stirred overnight at room temperature. The reaction was partitioned between EtQAc and
saturated aqueous NakCOs, washed with water, brine, dried over MgSO,, 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: it =2.28 & 2.34 min
(see two conformers under these conditions); m/z (M + H) = 498.1 found; 498.1 required.

benzyl (3R)-4-[5-(methoxycarbonyl}-2-(2H-1.2.3-triazol-2-v]}benzoyl]-5-methyl-1.4-diazepane-
1-carboxvlate (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 m] of DMSQO 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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SCHEME L CI C(j711 NCI L-1 zinc, NH4OH EtOH HN N

\--Am Orij4 F-3 NCI/ L-2 2,4-dichloro-5 6.7,8-tetrahydroquinazoline (L-11
whhiosk@9999 (58.8 mmol) of ethyl 2-oxocyclohexanecarboxylgigyinethanelsse

(200 nth) was added 29.4 mL (118 inmol) of sodium methoxide and 4.6 g

(76 mmol) of urea and the mixture was heated at 80C for 15 hours. After

NaHG@ lipg.te 1 0om {emp %’ﬁﬁ%rﬂn%d"ﬂ%? ﬁ%&w%é ggﬁ@&l&ﬁt@@% ?J%%gvagorauon

rylng under

eyeral times diethyl her
The 1 t@&@ﬁa’wﬁeg&%s BERe ?}ﬂ%@ﬁ B Wﬂ|@rﬁ§%ﬁ9€ﬁﬁe7%ﬁapf0‘flde
H-2 ahesmdaries120€ ORI THAf8antioh Waé ¢ddledidsmamo conformers under

these tRRNEHAB aNdthegxcass. PhasRharous exycaloride was removed via

rotary evaporation. The residue was partitioned between EtOAC (400 mL)

rled ov@,r ﬂMgﬁ@ hﬁd@@ﬂﬁéﬁ?@lﬁﬁl@ﬂ@dmm 100 |
mL EGOMMALAGOM m@{ﬁ% @E%&!&Fé%‘&%& ﬁ%rgsgﬁ.lrlfgn% %gggié%y tlbfr%"%mes with

25solid. Data for L-1: 1 C 49 min; rn g&
an atmsRhste O iVead 9 téﬁ@?@l%‘ﬁ@%%%r@ﬁé&rém oﬁiﬁ’é@ﬁa Ov\f@rbw The flask
was 220081669897 RCIE USROEY 084680and purged three times with an atmosphere of Ny,

and then three times with Hy. The reaction was stirred under an atmosphere of H; for 24 hours,
then filtered through a pad of celite, rinsing with EtOAc followed by MeOH. The filtrate was
concentrated to provide H-3 as a colorless gum, Data for H-3: LC/MS: rt= 1.01 & 1.13 min (see
two conformers under these conditions); m/z (M + H) = 344.1 found; 344.2 required.

methyl 3-{[(7R)-4-(5-chioro-1.3-benzoxazol-2-y1)-7-methvi-1.4-diazepan-1-yllcarbonyl}-4-(2 H-
1.2.3-triazol-2-vl}benzoate (H-4)

To 540 mg (1.57 mmel) H-3 in 10 mL DMF was added 0.22 mL (1.57 mmol)
tricthylamine and 310 mg (1.65 mmol) D-I and the mixture was heated in an aluminum block at

50°C overnight. After cooling to room temperature, the reaction was diluted with EtOAc,
washed with saturated aqueous NaHCO3, water, brine and dried over MgS804. Following

concentration by rotary evaporation, the residue was purified by flash column chromatography
(hexanes/EtOAc) to provide H-4 as a white solid. Data for H-4: LC/MS: 1t = 2.24 min; m/z (M +
H) = 495.1 found; 495.2 required. HRMS (APCI) m/z (M+1) 495.1561 found; 495.1542

required.

3-1[{7R)-4-(5-chloro-1.3-benzoxazoi-2-vi)-7-methvl-1.4-diazepan-1-vl]carbonyi}-4-(2H-1.2.3-
triazol-2-yl)benzoic acid (H-3)

To 120 mg (0.24 mmol) H-4 in 20 mL each of MeOH/THF/H20 was added 1.94
mL (1.94 mmol) IM aqueous sodium hydroxide solution and the mixture was stirred overnight at
room temperature. The reaction was concentrated to remove organic solvents then diluted with
EtOAc, washed with 1M NaOH three times. Aqueous lavers were acidified with 1M HCl,
washed three times with EtOAc, organics were combined and washed with water, brine and dried
over MgSQO4. 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.
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4.7 g (23 1 mmol) of L-I was de-chlorinated in an analogous fashion
described for K-1 to yield L-2 as a white solid. Data for L-2: LC/MS: rt =

wb. 9deninivm/z (M + H)= 169.2 found; 169.1 required. 52-  per/us2007/024690
{(5R)-5-methy1-442-(2H-1.2,3-triazol-2-y1)benzov11-1.4-diazepan-I-yll
-5,6,7,8- tetrala 284 mg (1 68 mmol) of L-2 and 400 mg (1.40 mmol) of F-3
were coupled in an analogous fasftigrdas¢ribed for K-2 to yield L-3 as a
white solid. Data for L-3: LC/MS: rt = 1.73 min; m/z (M + H) - 418.1

found; 418.2 required; HRMS m/z (M+H) 5 +f+18.2348 found; 10418.235'5{\

reqoied, SCHEMEM & . N,

necarrb%glate i etnol 5was
M centr£ d MCland 5.8 g ( engl)-of
ateéd at 80C for 4 hours. After coolmg tqg room

temperature, a sphd wiegiikered off and washed seveirgl times with cug
dlethyl ether. After drylng under high vacuum, the white solid was

BN R Lehdapdsitellected by 20f||trat|on The SO|Id was washed with
cold dleﬁgﬁéﬂmgdﬁdﬁnﬁnbhﬂde? inigh wdcof b vesmight-fRededire .62 mmol)
23M ﬁgﬁ%;}yhgmm%g égrg%ﬁ gsfyéﬁ{é%\% éﬁﬁﬂ?ﬂ a&@e%%n&%taéti%7u%§§%féﬁ%rdwﬁ!nmes at

u
room SRR (6 L) e PSRBT L0 T RO e BA IR A vashed with
IM HQ&&@&G&W@%@%&M&%@M %Jm@gﬁ@w%w&xm&@@m@m
the res"ﬂmow@sipaaﬁ@@agy W&bm&%ﬁgﬁwmeﬁmmws&&rﬁmd,
m water e 0 IC ase wa e
s AR Al S T S o 1
LCMS g b agg,mm.é&%vemdé@w%aﬁeaweaw RN

467.1 ket d i ash Coteumirezhromatography (EtOAc/hexanes) to afford M-1
as a white solid. Data for M-1: LMz t2.40 min; m/z (M + H) = 189.1

found;A.89,Q regyired. W(g;y%oq%/gCig%QgﬁCT/U&200?/02&690

2. POCl -

o

F NH, N™ G gt
7
o N N
N N
HN N N o N//\ﬂ
e M\ N”
e RQ’“N N\\/j\!
o F ’ME J-2
TEA, DMF

2-Chloro-6.7-Difluroquinoxaline (J-1

A solution of 4,5-difluorc-1,2-phenylenediamine (3g, 20.82 mmol) in EtOH (100
ml) was treated with glyoxylic acid (2.34 mL, 21.02 mmol, 50 wt % in water) and heated to
reflux for 3h. The mixture was cooled to 0 °C and the solid was collected by filtration. This
material was dilated with PGCI3 (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.z'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 NayCQOs, dried over Nap SOy, filtered and
concentrated. The crude material was dissolved in CHCls, treated with 12g of silica gel and
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2-chloro-63-dihydro-51-J-cyclopentaldlpyrimidine (M-2) 429
(22.2 mmol) of M-1 was de-chlorinated in an analogous fashion described

wiondislotooyield M-2 as a white solid. Data for M-2: LC/MS: 1t 22 7 R024690
ink (M + H) = 155.1 5found; 155.0 required. 2-

{(bR)-5-methy1-4-1-2-(2H-1,2.3-triazol-2-y11b enzoyl]-1,4-diazepan-1
concentiatef - difincsgmrideveinpeniajdlpymiding { M3 S5 (R ZhMOdhtion

10y Pﬁ.on@@%ﬂ% A A é%%‘ﬁéfn@atﬁw%s Mz
CDCICAMS (3.3 H)88 M, Hilx (N tnkl Y B4emd found; 404.2 required; HRMS
nz/z (M+H) = 404.2204 found 404.2199 required SCHEME N

6.7-atRgiGMO o S dvelioainolin-pOk):ang B, Lo 890 Mg . 23.punoh

. o O V. Oquir y O
vitquingsaling 20 (12.3 mmoI) of phosphorous oxychlorlde and the mlxture
was heaTe:d?ziﬁ GHE(20F Biiol)B-Tinel fealtibMWasicadded 100400 (7.5 mmol)

it e s P iy
75°C Ho1 PO A6 %J N 10 PR R s /eSSBS aRFIOAS
washegith SR frapss NEMe o 88 mLy Rt Biffeapbbint o PrdleffanidipHasens

conceMasigHes fbt%%@ét@ﬁdtﬁ@ Resmieiad faffar %N&sﬁ%@@ﬁtg%%ﬂtogmphv

(hexaxpe%%tggé%é LC/ rt sus%l%gr?dc 4r§ @{f(éhy?_)%rt%_fui 52%}110&3011 ra(Qédl agam to provide J-
2 as ai‘fﬁ SW1solish) 8@&& 1] §eraan LA mingn/z (M + H) = 450.0 found; 450.2
requirekhVEIRIGSinaheE (@1 (Y ioRR 4BBAB62 found3@.20mene0:-2uiradol) 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 a ite splid. Data for N-2: LC/MS: it =

WO 2008/069997PCT/US2007/0§%%§W min; m/z (M + H) = 445.1

found; 445.2 required; HRMS fez (M+H) = 445. 2357 found; 445.2352

required. SCHEME 0 52- {(5R)-5-m ethy)=4- 1£5‘Ymmlth

v1-242H-1.2,3-triazol-2- v1 benzoyl]- 1#U’®n -1-v11 pyrldo[2 3-

17?3#:9??{@

Me digyrimidin cetnrrle( N

T T e o
s

NH; 2 Zine, NH,0H s N Cl TEA DMF
EtOH Ko ’

2-chioro-5-methvithieno{2.3-dJpyrimidine (K-1)

To 1.5 g (10.9 mmol) of 2-amino-4-methylthiophene-3-carbonitrile in acetonitrile
(9 mL) was added 2.0 mL (16.3 mmol) of diphosgene and the mixture was heated in an sealed
tube at 100°C for 15 hours. After cooling to room temperature, the reaction was poured into

water slowly and partitioned between water and EtOAc. The organic phase was washed with
saturated NH,Cl, dried over MgS50, and concentrated. The residual yellow solid was dissolved in
ethanol (30 m1.) 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 MgS04 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: 1t =
2.03 nun; m/z (M + H) = 185.1 found; 185.0 required.
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To 670 mg (3.47 mmol) of 2-(methylthio)pyrido[2,3-d]pyrimidin-7(810-one
(synthesized via procedures found in J. Med. Chem. 2000, 43, 4606-4616)
wi) £64d2k420617 inL) was added 1.55 g (6 93 mmol) of mMCPBAapdithes7/624690

mixture stirred at ambient temperature for 1 10hour. The reaction was

concentrated directly and redissolved in dioxane (10 mL). To this solution
5~metﬂ’ﬁs2aﬂgﬁg S 22374090k 501 300 AT (L1 2 DY y1) thienof2.3-

trief Ine. The reaction was heated t0 100C for 6 hours. The réaction
ﬂgﬁ%{égﬂg%ﬁ@to ambient temperature, quenched with saturated NH4CI and
extracted 9vithEzdAd {42t pfld-cihecbganibyege Wasdnwinpdere and 42 mg

(0.15 MeROoandcamsemtratedaMhekesidue ovespytifiedbydiashselMinine and the

chrom to r g. /hexangs) to a ford O lasa SO|Id Data for 0-1:
mixm{e WI@F at C?g I(‘)% ri(?%%m C}ﬁ(}f.t ﬁ?gg 4%)2111‘% I&)Oﬂ?iﬁ]?@f&ﬂl‘r Lo reactmn Was
poureg gkl Hater ArtDaTi eses ke psheieyiend BOA . ﬁmaﬁgﬁ-@@w& was washed with
saturabei B}, idediazapainSio, yhil pyriceiRaedl iHerisidud (84 ot Qs Flash column

chrom%@Jg?a@ogﬁiﬁ%%cé%{Qﬁ@g)t&gﬁfﬂd"?(%foago%m%' g%%ﬂc?"‘g) ‘E%%?K—

0nu orosuccinimide (Nw_g%an 108 m 5 mmo
efizogt 2 thE st SvRh St hASRHIEBRY R 1O ) =
434. T Houfsukhe réddtdmagasediluted with EtOAc (75 nth) and washed with
water (4 x 30 rnL) The organic phase was dried over MgSO4 and
concentrated. The residue was purifi flash column chromatography
(EtOAc/hexanes) to afford 0-2 as a Z5white solid. Data for 0-2: LC/MS: rt =
2.19 min; /z (M + H) = 479.1 found; 479.2 rgquired; HRMS m/z (M+H) =

479.1j748 found; 479.1710 required. 2-chl 5-meth3§ﬁy’q@9 H
3]pyfimie @ﬁne@éﬁﬁ__qmb outR)N of ' 4[8

THF was added ammopum @M@xlde (0.57 gL4§ 5 mmol) and stirred at
room 5temperature mr t\N S. The system was then patrtiti

betweer and water. over MgSO4-egncentrated anmfled
usin al/Rhase chromﬁography (gﬁ;&&m c/h aties) fo afford
Plasbdﬂlep@Wder—Data‘forPlL 8 min; mfz (M

200.1 founek 200.1 requlfedl PM5-methy1-2-(4-[2- (2H 1 2'e

-triazol-2-yObenzoy1]-1 4-diazepan-I-y1 Ithieno[2,31nyrimidin-4- amine
2.4-didRleRd-5.6.7 31 HARERIIANAN R 1009 9, 0.49 mmol) and F-3 (0.15 g,

e e SR OO A TS5 o et el (200 mt
was adglpgidfivh el Ehb&mmiﬁ@ﬁé@ﬁbéme@hmdm@rﬁ@w&mb ofjerea and the

mixturHg Bt angertrasedsanchRUIKige usHIE Na RALP RassARMNAIOBKARBYUd was

e A LIS e O AT A R DRI R R,
the whitggalgbyap disse 1ad maert ﬁ@dﬁﬁ}é‘dou@é}‘ﬁmﬁﬂ@ﬁﬁaﬁ?ﬁﬁﬂmﬁéﬁﬁ%fmli§)°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 L-1 as a slightly yellow
solid. Data for L-1: LC/MS: 1t = 2.49 min; m/z (M + H) = 203.1 found; 203.0 required.

2-chloro-5,6.7 8-tetrahvdroguinazoline (L-23

A .
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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
womekResh40 tnl, MeOH. After stirring overnight at room temperature, the
solvents were removed by rotary evaporation to give WO
2008/069997PCT/US2007/024690 Q-1 as a brown semi- solid Data for

Q-1: 11- 4, 71
. Hl) 3 %%ﬂ%ﬁg%g@ [157@%(9; }og%%?gnaago ﬁ% éeécnbed for
9 ‘ik?n[n?oﬁsrﬁ ‘t@w‘)&ér\ﬂ b i aét?édnarbrrdé @ 9 2
found] 9 rhmotlizadd heated to 95C overnight. The system was cooled to '

ambient temperature and the contents were partitioned between
to affgrd a

shydrocidazalin Je 024.6
rnmol) a@d@h@grecmﬁaaj@f Qéhn]h@(ﬁﬁ(%%%ﬂ’ﬁﬁﬁbﬁ%@?@%%upled in an
maio%@?&@&ﬂ%ﬁb@gq fl@%“tte é@ IBUat ese dp tl Iotn % % Inm
via a

Ac and water dne over M concen rate purr
L.73 %M@Z&%%Hé}ograéﬂyﬂeam Rexaaasy e ARG @@%&%M 2348 found,
418.2¢fyseallimedsolid. Data for Q-2: LC/MS: rt = 1.65 mm; m/z (M + H) = 169.0
found; 169.0 required. 15 I-2- SRy¢Semgth §4- 5-133ed
vllfuro[2.31pvrimidine (Q-3) To a solution of Q-2 (0.02 g, 0.14
mmol) and G-2 (0.04 g, 0.14 mmol) in 2 mL&MF was added
¥ mine{0.07 g, P i mipel) and the system washpatgd dipthe
Qat 120C-fer-25-raimutes. yreaion contents-were filtered
and plified b reverse bh@¥ condition BP6 0.19%6MPHA in water:
0.1% 11-Ain ACN) foIIowed:;WrJ e basinggith saturated sodium
carbonate to afford @3 all ne foam. Data for Q-3: LC/MS: 2.55
mm; epH) = 432»3#@@432 4 required. HRMS m/@(M{m
432. m 432.2148.gequired. Ziﬁgg
2-chloro-5,8-difbthvffurof2-3tperimidi W oro hoxv-54-
drmethylfﬁdr [2,3]pyrimidir® BRL3) To a softid 3

2- amrno -4,5-dimethy1-3- furonrtrrle (2.09, 7 3 rnmol) in 7 mL 30ACI&ﬁin a
).6. mmol) and heated to 95C

n'i DO8 i.?-'-' “ : ’90Thesystemwas
cooled tBOa%ﬂtﬁé?& ténme}haﬁ@%am@em@m@mmh@asﬁmne@tbm@ao mL)
was addtdAcED G @ﬁm&}pﬁﬁ%&\t@ﬁbﬂ@%ﬁ@@%@@@ﬂﬁ@@ BRUfiRthnd the

mtxtwjé%g HE%E%tW@ Amgé égﬁn JB%OI'%)O Et%%lC/QI'e l%tha ffor%h@r&d
offanrJ; &g%(%grgk qlid. To this soli

Nif LFRIHTESE G ok st rjl %i’ﬁ’?ﬁtdrﬁﬁ“rﬁlﬁ%&é%@fé reﬁbwegmwhe white
solid Vfﬂ&ﬁb?}dﬁdihedﬁéMBC @ernightl HdaedysteéniWab thénmaodledrandion was
cooledﬂli&ﬂ%%ﬁdiﬁ?&@t@r@@ﬁ&%@%@ﬁﬁiﬂéﬂe\xﬁm@ﬁ wes then 9%'9 %%%W&Q&cted by

t ter, drie ng conc d a mixture
ﬁhmtlg}%g&%dﬁ@ é”"sa%E‘ an'so |%|é?§ 1%}1? (e:%zitlrr"' ead@a‘raé V%%‘”?m overnight
(Procefisgakghimodififd dramaln £ Pied (Hrro b/ 98310- 6é?éturédtet)@mxtemnder
high vaRuBn, @dSTitk wa3 di9soliredrin 2éM phbbpRo2dits bioee;id2s 0 saguirdtheated 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 EtQAc
(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 Mg504 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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10 SCHEME S 1. Diphosgene Me NH2MeOH Meacetonitrile r1?1F12
NHMeN N-N, 2. Zinc, NHAOHNNCI Me S-1 EtOHMe / 5-amino-1 3 -di
wimethyhpygrazole-4-carbonitrile (S-1) To a solution of PCT/US2007/024690
(1-ethoxyethylidene)malonitrile (4.0 g, 294 mmol) in 75 mL 15MeOH was
added methylhydrazine (1.3 g, 29.4 mmol) and the system was stirred at
65C for 2h. The reactlon contents were pored into a flask containing IN
at room.te ature, the solvents were

seadipypmdine (M2l semi-solid. This material

was part‘?ti% %éazb%méﬁ e wnsl deatelnriviéal oven Rg8@H dinehion described

for K dopogaliated i alivnt Soli@smuiaropewderdaat (=3-12 HiNMR (800 1) = 155.1
52.21 (s, 31-1), 3.55 (s, 203H), 4.13 (br s, 2H).
f0tmdlvl]Ié‘éfc())crf)%l.%%%|methylpyrazolol?>,41pvrimidine (5-2) To a solution
of S-1 (1.0 g, 7.3 mmol) in 7 mL ACN in a sealed tube was added

25 (Sﬂ)fﬂ?ﬁ@‘ﬂﬂei@ 147100 wimal)-20d) beated) (0. 906G ayarnighit -5 Tediyedesvs /-

" een. EtDAC/DCM and ried over M 4, co rated and

purified SR Aornia I%ﬁ’é’é\g gﬁ‘ﬂoﬁﬁfgao )ﬂ?l'—_? s% {eLtregpled in an
analogphidaschystaltienyipoivide K Poaysellilibn of thivhith rtel@rygtam@ DORE/MS: 1t =
1.88 rifh3#.8.(M 7 Mol in.4 Lot Ehwas aeded Aing Ausiid9e: 1&210meing;
4042%3%%? Vel hydroxide (1.1 g, 8.7 mmol) and heated to 78C for 0.5h. The

systerm was then cooled and filtered througﬂ a pad 30of celite. The filtrate

was partitioned between EtOAc ried over MgSO4, and

concentrated tg afford S-2 as a yellow solid. Data for S-2: LC/IMS: n=1.31

min; m/z (M + Hj) = 183 1 found; 183.0 requwed

F’OCI3 ™
e a2
N 0 acetonitrile l N/ cl
N’;\" R-1
~ wN
P N
i 7\ VERW
G2 Me =N :
e —————- \\//Me
TEA, DMF N-2
Me

2-chlore-7.8-dihvdroquinolin-5(6 A)-one (N-1)

To 200 mg (1.23 mmol) of 7,8-dihydroquinoline-2,5(1H,6 H)-dione in acetonitrile
(6.1 mL) was added 1.14 mL (12.3 mfnol} of phosphorous oxychloride and 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 NaHCQO; (200 mL) and brine (200mL). The organic phase was dried over MgSQ4
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-vI)benzovl]-1.4-diazepan-1-v1}-7.8-
dihydrogquinolin-5(6H)-one (IN-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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SCHEME T WO 2008/069997PCT/US2007/024690
5-bromo-1,3-benzoxazole-2-thiol (T-1) To a solution of
wa-ammngsedebromophenol (3.0 g, 15.9 mmol) in 45 ml. EtOH wagaddadn24690
potassium ethylxanthate (5.1 g, 31.9 rnmol) and the system was stirred at
80C for 3h, 5cooled to room temperature and stirred overnight. The
1.88 BRIVRAE was rgmoved inoRey g thendissrved paaieigrdiasidiintound,
445. 2%%1 acetlc acid resulting in preC|p|tate formation. This precipitate was
c?ecfeby filtration which afforded T-1 as a grayish white powder. Data
for T1: LC/MS: it = 2.17 mm; m/z5NE©30.0 found; 230.0 required.
105-bromo-2,chloro-1,3- benzoxazole (T 2) To a solution of T-1
(1.8 g, 7.8 mmol) in 6 rﬁ fﬁfﬁ d phosphorous oxychlorldq\;(G

g, 39. fpllowed tzyrﬁhosplmwxms pent (2 ;}-g\ll mnnbls)j
and t;{e sEEtem\was stirred overni ; qlitat roo -
waSrenffovel! in Vo a vthe I adidn con t$ were p b

DCM, a saturated solutchﬁ \of sodjfiny bicarbbnale, 15and

organic layer was dried over N 4, concentrated an;{m%ﬁedwsing

normal phase chromatograp‘ﬁgg (H#0ACc/Hexanes) to affo TP as a white

solid. Datadar Bu2ichC/MS: r = WM/Z/(MS) = 9 found; 232.9
required. BYEHEME U0 g%'ﬁﬂm--, 0
02

NaHMDS,Sme HN ,

2-{(5R)-5-methyl-4-[5-methv]-2-(2H-1.2 3-triazol-2-yDYbenzovl]-1.4-diazepan-1-v1} pyrido[2.3-
dlpyrimidin-7(8 H)-one (O-1)

To 670 mg (3.47 mmol) of 2-(methylthio)pyrido[2,3-d}pyrimidin-7(8 A)-one
(synthesized via precedures found inJ. Med. Chem. 2000, 43, 4606-4616) in CHCl; (17 mL)
was added 1.55 g (6.93 mmol) of mCPBA and the mixture stirred at ambient temperature for 1
hour. The reaction was concentrated directly and redissolved in dioxane (10 mL). To this
solution was added 675 mg (2.25 mmol) of G-2 and 2.4 mL (17.3 mmol) of triethylamine. The
reaction was heated to 100°C for 6 hours. The reaction was cooled to ambient temperature,
quenched with saturated NH,Cl and extracted with EtOAc (4 x 20 mL). The organic phase was
dried over MgSQO, and concentrated. The residue was purified by flash column chromatography
(EtGAc/hexanes) to afford O-1 as a solid. Data for O-1: LC/MS: rt = 2.0l min; mz (M + H) =
445.4 found; 445.2 required.

6-chloro-2-{(5R}-5-methvl-4-15-methvl-2-(2 H-1.2.3-triazol-2-vDbenzovil-1.4-diazepan-1-

viYpyrido[2.3-dlpyvrimidin-7{8 F)-one (O-2)

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 MgSOQ4 and concentrated.
The residue was purified by flash column chromatography (EfOAc/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.

SCHEME P
-44.



..... 1",2 Dibal-H CIMn021. mCPBA SMeU-1 4 Wittig 2. TEA1 3\ N N
Me H2, Pd(OH)2U-3 criN\IN N\/\ 0 --N "M U-4 WO
weDRBRISATPCTMS2007/024690 PCT/US2007/024690
4-(allvloxy)-2-(methylthio)-5-vinylpyrimidine (U-1) To 3.09(12.9
mmol) of ethyl 4-chloro-2-(methylthio)pyrimidine-5-carboxylate in THE (65
mL) was added 1.12 g (19 3 mmol) of allyl aisphol and 6.45 rnL (12.9
mrnol 2M in THE) NaHMDS. The reacti NMel\é stirred at ambient
r?Perature for 2h %jd quq,n,,q:he(}ii |thN5§$AThe agmMeous phase was /4

Me  extfacted with EtOAC x 2 mI ), dr|ed'ﬁ JBO4 ape -
%wude’?‘é‘a@f‘bn Wils re- d|s§6ﬁved in THF 0 w))L) and 3g#mL
S n%t) mol,7H¢ in TH uty m hydriglé Was a@
ient’ temperature. The rgaction Was quenched after 45 minutes B2
saturated sodium-potassium tartrate. The aqueous phase was extracted

5. ch}or wit E{Q{ﬁ t(hte)ﬂ g& mL %iggn%vgrrn Mgﬁpég and concentrated. The residue

To a sclution of 2,4-dichloro-5-methylthieno[2,3]pyrimidine (0.20 g, 0.9 mmol)

~N

in 5 mL THF was added ammonium hydroxide (0.57 g, 4.5 mmol) and stirred at room

5  temperature over two days. The system was then partitioned between EtOAc and water, dried
over MgS0; concentrated and purified using normal phase chromatography (0-> 75%
EtOAc/hexanes) to afford P-1 as a bone powder. Data for P-1: LC/MS: rt = 1.48 min; m/z (M +
H) = 200.1 found; 200.1 required.

10 S-methyl-2-(4-[2- (2H-1.2_3-triazol-2-vYbenzovil-1.4-diazepan-1-viVthieno[2 .3 pvrimidin-4-
amine (P-2)

To a solution of P-1 (0.09 g, 0.49 mmol) and F-3 (0.15 g, 0.54 mmol} in 2 mL
DMF was added triethylamine (0.25 g, 2.5 mmol) and the system was heated in the microwave at
185°C for 40 minutes. The system was then partitioned between EtQAc and water, dried over
15 MgS80y concentrated and purified using normal phase chromatography (EtOAc/hexanes) to
afford P-2 as a white foam. Data for P-2: LC/MS: rt= 1.45 min; m/z (M + H) = 449.1 found;
449.1 required. HRMS m/z (M+H) = 449.1869 found; 449.1867 required.

SCHEME @
Me CN 1. Diphosgene,
Ho/ﬁf TEA Me \ acetonitrile
NH
~ MeOH ,\1 | 2 2. Zinc, NHOH
NC EtOH
O N Né\lr\\l
N
Me b t{)‘N
G-2 Me
Ci TEA DMF a3 e

26 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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10was purified by flash column chromatography (EtOAc/hexanes) to afford

an oil. The resulting oil was dissolved in chloroform (31 mL) and to this
widhlionquas added 4.1 g (4.7 nunol) of Mn02. the reaction ng,as %% 4690

ambient temperature 4h, filtered through celite and concentrate &

a clear oil. The resultlng oil was added in TFIF (10 ml) to a suspension of

o158 tﬁ“ % e o R S R ST TR ey s

2h The reaction mixture was quenched with water (50 mL)
and extracted with EtOAc (4 x 50 mL) The combined organic phase was
2.chigided overMasO ( {af d. The residue was purified by flash
I ny. i AcThexanes) to afford an oil. Data for U-h
LCIMS: rt £%° iz (M @%J%S‘IW& 1259 ebjunedsealed tube was
adde%@m;grna((?aﬁgo@)ﬁmw ey Mtndszﬁwmghﬁ45haemm&(a&tdebted to
ambic# EHhigetde MIRBD oMkt o iRzaRaNE 'Qétween EtOKQ@Md(%r“th dried

-1in CH 2 rn was d
over ﬁl@ gé %nﬁj a anr%?s Cé:tg évga%sr%tlrred’ wf’ar?t bclt.?n aﬁ‘ Fga?f}g‘]%f %‘Wbﬁt} (1.0g,49
mmoltﬁb%&&.&ﬁ%mmmgt %@gh%@rém)vm@n@sméw@mmWB Og,
24.6 ribfoinb)d Tedie 1edetofombdtreIdowascadded thdiiohinfl:0 minel ®fough a pad

of celtfietiyiaming Angk s &é&%ﬁ@&*@ét&é ﬁ? Et?df&,%?tlotffn”e@%&eg%e&%&

100C Aft r 4h, the redction was cqole partltlone betwe
conce TGS B PHRE S0 bINEE oy B S TS CREAD B 54 aee) o afford Q-2 as a
yellowgniseniingsalithSatsioue wasGivBied by . AashicpimiVChidhratagrapbynd; 169.0
requirdiOAc/hexanes) to afford U-2 as a foamy solid. Data for U-2: LC/MS: rt =
2.30 mm; m/z (M + H)= 460.3 found; 460.2 required. 30

2-{(5R1- 5 methyl -4{5- meth 1- 2 2H-1. 2 3-triazol-2- yI)benzoyll 1 4 dlaze
5- met (PTe-2 EmaeihyieAs 15 eyt Bniazol-2-vi ) D

ssed 1 2 dlchloroethane (5.4 mL) as added 0 12 g
(4 8m M]I t d ient
mp@ 0L B @@ éhleﬁf %&Hés ;%:gtlom l%e’t%ni] rl{rﬁal in 2 mL

urs, Th reaction w wee

DME tem éure ﬁaﬁor 15 29

SR ARG A & brd e v @ﬁé&%’\’?éﬂ%g‘%ﬂda}ﬁdhe microwave
at 120(55rf@’é?-\ﬁratedtéﬁh@hes@uewasmmmmmmbdmidmmﬁlad)lﬁyamgrapﬁhas
condxt(&@(’@m%g% ;tg; Qf_ll_f?fqlnl%gt%g (Z@If%WAS‘é%J'QC@@%ﬁ%Wd é\/tﬁs;ttg with
Samat%v X 91’52“5 requit Ltllré:d tll-fjfﬁ%% iz tng & ?j? &I\%d %11132 55 min;
miz (Meqtt & Wﬁ%ﬁé@??&iﬁﬂm%&@@ﬁ%ﬁhﬁd&ﬁ@ {6ofwmhal 2143
requirdd-3 in degassed ethyl acetate (9.7 mL) was added 68 mg of 20 weight

percent palladium hydroxide andstheggaction mixture was placed under
an atmosphere of hydrogen at am ient temperature. After 2 hours, the

reaction was filtered throug g&d con%egttrated The residue was
purified by fla@ colgin chraaaaatmgnaphy 10( tOA ex&ﬂes)\ﬂ%eﬁord U-4
as a foamy so r U-47 LCIVIS: r,u— 7_(IVI”-F‘I—I)’”'— 434.2
found; 434.1 re Iﬁ?ﬁf\/ls tn/z (M+jd = Z’lfeg %84 2209

required. 152“81I0r0 5 -methyl-4-151E Lprop |ae-n [- yI]pyrlmldlne (V-1)
Tolb5g (émﬁ moll of 2,4-dichloro-8lenethylpyrimidine in DMF (35 mL) was
added 1.5 1 Tijpnol) of potassi fjifluoroborate, 150 mg (0.18
rrunol) of P BfD\(B DCM /Ql mmol) triethylamine. The
reaction was stirred at i@@ for 15 ourdY Th&'reZetion was diluted with
EtOAc (60 mL), washed with water, saturated sodium 20bicarbonate

2-chlorsefifidianblybiine Ahip eanading dkeg) ahhe - m&mw&%mﬂf@d by flash
dimethG@HBID 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 overnmight.
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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.

woreliekrgosmethyl-4-propylpvrimidine (V-2) 25To 550 mg (3.26+Amad 924600
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

The s?éf@ﬁ?%@ &%@ef@folémwﬁegégraﬁ%m me%éﬁ&@%@ ghigslie p%%en

trated to for an ojl aforV-2: LC 4mm m/z
EIOAGCY g %%}ﬁfd 154 RV 40RE R W%S%@éqé@@é /Wﬁ

chrom(SRYFBRMEy 1L D05 FEtAvhalqpron v pifinidink 294) 7ia5 soldhVFQeRs solid (0.23 g,
1.0 mﬁlol)grﬁStﬂﬁ,ZE{@H vhhenagey ¥ind A:6iazepane Mol m&% We0ide (0.67

e 54 R R e, &2@%%%%%% e Mﬁﬁ%f%ﬁamugh :
pad of gglitfo nTQﬁ/gET@FR‘J?é@ WHith Exitie s eny spaSiied ikl watess, driadexedMgSOs and

concegadiednditankbnain setliiR- aaddrkineaadaeontantateds chiemsiogs. Data for
R-2: mguwiﬂ@ by flash,co ﬁé;lmf%%tﬁ%ﬁ%yl%%t@% i ”%’%’tﬁg ??Ed Boms: o

for V- I1=2.30 mm: rn/z

lid
=31 gﬁgg”%ﬁ"% g‘éﬁw@@l IIIWTQ?E/W@W’E%M 2667 found. 434.2663

required. 10SCHEME W (5R)-1-14-chloro-5-(trifl uoromethvl
pidin-2-y11-5-methv1-445-methygl243 4 €l.2,3-triazol- 2-ylthenzoy1]-1
4-diazepane (W-1) A mixture of 100 mg (0.33 mmol) of G-2, 87 mg (0.4

mrndl¥Qf 2,4-dichloro-5- 15(tr|fluoron‘@myl)pyrl{nfﬂ%gggge23@4)1(1.67 :
m oI) tnethylamijne in H%F (20Mma as stirred a 38 a MIiCLOWa) e,
syn thgsizerfor) mma%es——'&he redctiornvas dr}ufedﬂ#ﬁh—EtOAié( ),
watfE saturated sodftim bicarborat@Epitéiand| Bfinendntici
concentr '\{ed The residue was purlfléﬂeby fietsh ESiinn chroMatograpmz
(EtOAc/hexanes) to afford a foamy solid. Data for W-1: LC/MS: rt = 2.63

S_M1?2E)3;d§ﬂ&# 54%61&-&% 2- 1‘%31 oy 4-methy1-5-

-met riaz Y me
trlfluoromeathvlﬂy rImIéI:P %h ﬁe@wi 8?3 %B%%é?lw\?@'g &L ]fb "K"r‘#& 735 mL
MeO l%/}ﬁéﬁwﬁ\i\? 3 228 rgnedE st pretpanveRn St dBaf g °C for 2h.
The reé@t@ﬁﬁcmm&ﬂt); Re2 IfePplh arfth260mgA(0i625 MAO]) Wifid it PNFotERicht at
room Hhpaarslifhe %{ﬁggxﬁ}%% {2040 ngﬁrf‘&%%jrﬁ %}ﬂozé\@g Qb8 semi-sotid.

mmol) of tetrameth

i e
S TRUEI08808 7 FO2A6HF HELHBIFSIREE PP MERP miid coprentrated to
afford fd ciohtoveposisre e @B ([EOMR) ( F0AsMEtyGIB Sadrat(soBilns.55 (s,
3H), 4hisarpaenzy solution and brine and concentrated. The residue was purified
by flash column chromatography (EtOAc/hexanes) to afford a foamy solid.
Datafor W-2: LC/MS rt = 3.48 min; nilz (M + H) = 460.0 found; 460.5
6-¢hl i Viag:r2s HRYEIEBE208E ¥ound; 5460.2067 required.

To a soluﬂon of S 1(1.0g, 7.3 mmol) in 7 mL 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 mimol) 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 MgSO4, and
concentrated 1o afford §-2 as a yellow solid. Data for $-2: LC/MS: rt = 1.31 min; m/z (M + H) =

183.1 found; 183.0 required

SCHEME T
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(5 R)-1-[4-methoxy-5-(trifluoromethyl)pyrimi
din-27y11-5-methy1-4-15-methyl-2-(2H-1.2,3-triazol2-yl)benzoyl]-1
wo-tiggzepase (W-3) A mixture of 312 mg (0.65 mmol) of W-1randiddé Leklsos
(2.95 mmol, 4.37 N in 10methanol) sodium was stirred at room
temperature for 30 minutes. The reaction was diluted with EtOAc (60 mL),
washed with water, %a\/ated sodium bicarbonate solution and brine and
gponcentrated. Thegesiduswasaurifid by flastocnjupan chy raphy
{ ' exgmé%) toafford a 1@ sojie-dData-for-W-3:-LE/M 3. %7—«3;
rnivi;_m 5 +H)=476:8-found#4 765 r m%lired; BRMS m/z ( 1.2
476.2022 found; ##82017 required. 15 G-2 NaBH4HO MeOH X-2
2-methyl-6-{(5 R)-5-methyl-445-methy1-2-(2 H -1.2.3-triazol-2-yl)benzoyl]
5-brorib4-Giazepanstyinitdiina(Gehyde (X-1) 20A mixture of 50 mg (0.17 mmol)
of G2, {02 Bl ol 2o AiaRITng, Paraaspl APy R A06H was

o A R TR B8 e .

cooledygtenysdumateal wodindrsitar beeratehdo[Ubo acdrdibriaeremdvedricentrenedd then
dlssoﬁél%iai’?hM%ﬂ@&M@dﬁh{ {lash Q@H‘f@%ﬁﬁ@gﬁ%ﬁ&/@%ﬂ}& formation. This
c/he or or
P ) I B B T S i i Dotefor -
I LCWM‘&?h%ﬂZ[WMWZL@}r 339, @J’i@%ﬁé %B%cﬁ%‘gﬁi -1,4-diazepan- | -
- yl)pyridin-3-yl)methanol (X-2) A mixture of 30 mg (0.072 mmol) of X-1 and
5_brorfo 2@31&9001@ g&m&&g@qm §)Oborohydr|de in methanol (I mL) was stirred

at ambient temperature for 1 tes. The n. WO

2008/068987 %96%5%0?7&10% 48 e ﬁHtgé"CJv%P]%‘?&%? @895 phosphorous
Oxychlnadhéamwmmsb)tfa&m@bdmimmwﬁmmasmandn Qritigorihe, wiried) and
the sy%dih SadiimsLiamand &Qﬂ@&ﬁ%&%ﬂa&gﬁffm %(ﬁ@gﬁit- atRAEv&d%in vacuo and

the reacgo =5 nsz)%tsz %f?cgjﬁ%%iz ounc})%ﬁ@é%{éa 54 1 50@?@}{ % socﬁ um%ﬂg:iarbonate,
and WWF@%W&WW%@&%%%QW%?@Mﬁg%’é‘ﬂ*%b%@&% pymal
phase shstistdingpine(@pprapHatahesubsiifote d reaganthits serLribed frthe2: LC/MS: rt
= 2.37'IBIURA TSRO 9GREMCS AN Exdrpples. The requisite starting

materials wefe commercially available, described in the literature or
readily synthesized by one skilled in the art of organic synthesis without

undue SCHEME U
o 1, NaHMDS, PPN N
o~ allyl alcohol )N\ v 0 N
-3
S gz om0 W o m{
. uioal- ' - G2
CI7NT sMe 5 e, U-1 _ Me
4. Wittig ; : ?EC:’BA
N N zhantb
O 'yl catalyst
)‘N N 4
l H,, PA(OH), U-3
N
7\
=\ Zhan 1b =
o _
M82N028 O
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10ex erimentation. Cmp Structure Name HAMS m/z (M+H) 1-1 Me//-1 RN
N/----NNN . 0\, gib Me

wér Betydser{(5R)-5-metlyl4-[5-methyl-2-(2H-1,2,3- POT/US2007/024690

triazol-2-yObenzoyl]-1,4- diazepan-I-y1}-1,3- benzoxazole 431.2202

found, 431.2190 required. 1-24---00N"'N N
4-(all eIVt RR e Deitslenmeyi 212 H-1 .2,3-

;giﬁgl’-i_ QO fgfé@éql%if‘%emgélﬂ%zggﬁ%k trl:c]).-eﬂ? Zét%-y?t%%nyglrg%iggg'»-]égr%%xylate in
THF (65 mL) was added 1.12 g (15.3 mmol) of allyl alcohol and 6.45 mL (12.9 mmol, 2M in
THF) NaHMDS. The reaction was stirred at ambient temperature for Zh and quenched with
brine. The aqueous phase was extracted with EtOAc (4 x 20 mL), dried over MgSOy and
concentrated. The crude reaction mixture was re-dissolved in THF (50 mL) and 38.7 mL (38.7
mumol, 1M in THF) of diisobutylaluminum hydride was added at ambient temperature. The
reaction was quenched after 45 minutes with saturated sodium-potassium tartrate. The aqueous
phase was extracted with EtOAc (4 x 50 mL), dried over MgSQj and concentrated. The residue
was purified by flash column chromatography (EtOAc/hexanes) to afford an oil. The resulting oil
was dissolved in chloroform (31 mL) and to this solution was added 4.1 g (4.7 mmol) of MnO,.
the reaction was stirred at ambient temperature 4h, filtered through celite and concentrated to
afford a clear oil. The resulting oil was added in THF {10‘ ml.} to a suspension of 8.3 mL (16.7
mmotl, 2M in THF) NaHMDS and 6.8 g (19.0 mmol) methyltriphenylphosphonium bromide in
THF (40 mL) and the reaction was stirred 2h. The reaction mixture was quenched with water (50
ml) and extracted with EtOAc (4 x 50 mL). The combined organic phase was dried over MgSOy4
and concentrated. The residue was purified by flash column chromatography (EtOAc/hexanes) to
afford an oil. Data for U-1: LC/MS: rt = 2.87 min; m/z (M + H) = 208.9 found; 209.1 required.

(5R)-1-{4-(allvloxy)-S-vinylpyrimidin-2-yl]-5-methvi-4-[ S-methvl-2-(2 H-1,2 3-triazol-2-
yhibenzoyll-1.4-diazepane (1J-2) '

To 500 mg (2.40 mmol) of U-1 in CH,Cly (12.0 mL) was added 1.08 g (4.8
mmol) of mCPBA and the mixture was stirred at ambient temperature for 1 hour. The reaction
concentrated directly and the residue was dissolved in DMF (10 mL). To the reaction mixture
was added 1.67 mL (12.0 mmol) of tiiethylaxrﬁne and 1.44 g (4.8 mmol) of G2 and the reaction
was heated to 100°C. After 4h, the reaction was cooled and partitioned between EtCAc and
water. The combined organics were dried over MgSO4 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: 1t = 2.30 min; m/z (M + H) = 460.3 found; 460.2 required.

2-{(5R}-5-methyl-4-{ S-methyi-2-(2H4-1.2.3-triazol-2-vDYbenzovi]-1.4-diazepan-1-y1} -7H-
ano|{2.3- imidine (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 MgSQOy 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: 1t =

- 4G .
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S'NAtirMe 1-3 N/711'N-N-2-{(5R)-5-methyl-4-[5-
methy1-2-(2H-1,2,3-triazol2-yl)benzoyl]-1,4-diazepan 1-y11-5,6,7,8-
wigtraBydpogiuinazoline 432.2515 found, 432.2512 required. IpErfsNo7Misoc
Me 1-4 nON N...N 2-{(5R)-5-methy1-4-[5-
methy1-2-(2H-1,2,3-triazol2-yl)benzoy1]-1,4-diazepan-
1.69 rﬁrylﬁa/@(mdm;iﬁo@@;; fevatopentaldinyrinidine A15,2304-fo10d3 418523300,

43221994, requircd

t-6.7-Ggihvdro-

R)-5-methyl-4-15-methvl-2-(2H-1.2,3-triazol-2-viYbenzovi]-1.4-diazepan-1-vl
SH-pyrano|2.3-dipyrimidine {U-4)

To 420 mg (0.97 mmol) of U-3 in .degassed ethyl acetate (9.7 mL) was added 68
mg of 20 weight percent palladium hydroxide and the reaction mixture was placed under an
atmosphere of hydrogen at ambient temperature. After 2 hours, the reaction was filtered through

~ celite and concentrated. The residue was purified by flash column chromatography

(EtOAc/hexanes) to afford U-4 as a foamy solid. Data for U-4: LC/MS: rt = 1.63 min; m/z (M +
H) = 434.2 found; 434.1 required; HRMS m/z (M+H) = 434.2312 found; 434.2299 required.

SCHEME V

r:\s . g . Pd(dppflsDCM | NN 10% PYC

i e

c N/)\C! A L , N” Cl  Ha EtOH
100°C

R N 2 N ’N Et;N, DMF NN
3
| A T oEy N J00°C A />‘N
NTa o W, »,
‘Me
V-2 G-2

2-chioro-5-methyl-4-{(1E }-prop-1-en-1-vllpyrimidine (V-1}

To 1.5 g (5.2 mmol) of 2,4-dichloro-5-methylpyrimidine in DMF (35 mL) was
added 1.5 g (10.1 mmol} of potassium allyltrifluoroborate, 150 mg (0.18 mmol) of
PACL(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: 1t = 2.06 min; m/z (M +
H) = 169.1 found; 169.6 required.

2=chloro-5-methyl-4-propylpyrimidine (V-2)

To 350 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: 1t = 2.04 min; m/z (M + H) = 171.1 found; 171.6 required.
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7\N  c\A\ -Nt-NNnik\ C "M lair Me WO
2008/069997PCT/US2007/024690 1-5 Nrci M-N\'N-"N /N N oe. me

Wi Gudinneshyil-2-{(S5R)-5- . PCT/US2007/024690
methyl-4-[5-methyl-2-(2H1,2,3-triazol-2-yl)benzoy11- 1,4-diazepan-1-y1}
furo[2,3- a]pyrimidine 446.2299 found, 446.2299.required. 1-6

(5R}-3-methyl-1-(5-methyl-4-propylpyrimidin-2-v1)-4-[ 5-methvl-2-(2 H-1.2.3-triazol-2-
vhbenzovll-1.4-diazepane (V-3)

A mixture of 289 mg (0.97 mmol) of G-2, 165 mg (0.97 mmol) of V-2 and 674
ull (4.83 mmol) triethylamine in DMF (5 mL) was stirred at 100°C for 15 hours. The reaction

5 was diluted with EtGAc (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. Daia for V-3: LC/MS: rt = 2.30 min; m/z M+H)=
434.2 found; 434.5 required; HRMS m/z (M+H) = 434.2667 found; 434.2663 required.

iy SCHEME W
! N//\“
O N _ \N’N
Sey, 4{ @)
' EgN DMF
Me 100°C
G.2 W1
tetramethylitin
PdClx{dppf)
LiCi NaOMe
N//\N Né\l\
O N N O NN
F —=N N F =N I\ M
F >~ P NN
\\) Me F N K/'-IM
MeO e
W-2 W-3

(3R)-1-[4-chloro-S-(trifluoromethyl)pyrimidin-2-vi}-5-methyl-4-[5-methy 1-2-(2 H -1.2.3-triazol-
2-yDbenzoyl]-1.4-diazepane (W-1) A
A mixture of 100 mg (0.33 mmol) of G-2, 87 mg (0.4 mmol) of 2,4-dichloro-5-

15 (triflucromethyl)pyrimidine and 233 pL (1.67 mmol) triethylamine in DMF (2 mL) was stirred at
100°C in a microwave synthesizer for 30 minutes. The reaction was diluted with EtQAc (60 mL),
washed with water, saturated sodium bicarbonate solution and brine and concentrated. The
residue was purified by flash column chromatography (EtQAc/hexanes) to afford a foamy solid.
Data for W-1: LC/MS: 1t = 2.63 min; m/z (M + H) = 480.1 found; 480.9 required

20
(SR)-5-methyl-4-[5-methy!-2-(2 H -1.2.3-triazol-2-vhbenzovl]-1-[4-methyl-5-
(tnfluoromethyl}pyvrimidin-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
25 130°C for 30 minutes. An additional 22 mg (0.125 mmol) of tetramethyltin was added and the
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Me ) 0 0O Nn/N NI' \\ N Mco 'me fe Me 4-ethoxy-5,6-dimethy1-2-
{(5R)-5-methyl-4-[5- _
WHheths/a62q2H-1,2,3-triawl2-yObenzoyl11-1,4-diazepanl-yl } PCT/US2067/624690¢
furo[2,3-a]pyrimidine 4902559 found, 490.2561required. 1-7 riiN ,NO
n,N A 1,3-dimethy1-6-{(5R)-5-
reactionestitybd if-methyhdte Mt 22 tidaaok2djiGbenday st dsazabanvayiddlwith
saturaldd WSROI A¥RUINIRR #4043 taund 280 afth2 FRIMIG e Yok Pified by
flash column chromatography (EtOAc/hexanes) to afford a foamy solid.  Data for W-2: LC/MS:
rt = 3.48 min; m/z (M + H) = 460.0 found; 460.5 required; HRMS m/z (M+H) = 460.2090 found;

460.2067 required.

(5R)-1-{4-methoxy-5-(trifluoromethylpyrimidin-2-vl]-5-methvi-4-[ 5-methvl-2-(2H-1.2 3 -triazol-
2-yhbenzovli-1.4-diazepane (W-3)

A mixture of 312 mg (0.65 mmol) of W-1 and 446 pl (1.95 mmol, 437 N in
methanol) sodium was stirred at room temperature for 30 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 (EtﬂOAthexanes) to
afford a foamy solid. Data for W-3: LC/MS: rt = 3.27 min; m/z (M + H) = 476.0 found; 476.5
required; HRMS m/z (M+H) = 476.2022 found; 476.2017 required.

SCHEME X

,N
+ HN
EtaN DMF
100°C
N/\l X1
NaBH, o ‘NN
MeOH \_Q

%2
2-methyl-6-{(5 R }-5-methyl-4-[5-methvi-2-(2 H -1.2.3-triazol-2-vDbenzovl] -1.4-diazepan-1-
vi}nicotinaldehyde (X-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-methyi-6-{(5 R )-5-methvl-4-[5-methv]-2-(2 H -1.2 3-triazol-2-vDbenzovll -1.4-diazepan-1-

y1}pyridin-3-yhmethanoi (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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5-bromo-2-{(5R)-5-methyl4-[5-methyl-2-(2H-1,2,3-triazol-2-yl)benzoyl]-1,4-
wdiamgpeasssy1}-1,3- benzoxazole 495.1164 found, 495.1144 REGUire 14004690

ti 0, NN'N (5R)-5-methy1-1-[4-methyl5-(trifluoromethyl)-

pyrimidin-2-y11-442-(2H1,2,3-triazol-2-yl)benzoylk 1,4-diazepane
was ddded e08 faan; 46,1191 badmdireith water, saturated sodium bicarbonate solution and
brine, dried with sodium sulfate and concentrated to afford a solid. Data for X-2: LC/MS: rt=
1.25 min; m/z (M + H) = 421.2 found; 421.5 required; HRMS m/z (M+H) = 421.2347 found;
421.2347 required.

TABLE]
The following compounds were prepared using the foregoing methodology, but

substituting the appropriately substituted reagent, as described in the foregoing Reaction
Schemes and Examples. The requisite starting materials were commercially available, described

in the literature or readily synthesized by one skilled in the art of organic synthesis without undue

experimentation.
Cmp Structure MName HRMS m/z (M+H)
Nﬁ 4-methyl-2-{(5R)-5-methyl-
O N 4-[5-methyl-2-(2H-1,2,3- 431.2202 found,
I-1 >\ N\\/ triazol-2-yl)benzoyl]-1,4- 431.2190 required.
"Me diazepan-1-y1}-1,3-
Me benzoxazole
4
O N;:;L 5-methyl-2-{{5R)-5-methyl-
Z_f )\N‘ N 4-[5-methyl-2-(2H-1,2,3-
) 448.1920 found,
1-2 Me triazol-2-yl)benzoyl}-1,4- .
448.1914 required.

diazepan-1-yl}thieno{Z,3-
dipyrimidine

2-{(5R)-5-methyl-4-[5-

methyl-2-(2H-1,2,3-triazol~
432.2515 found,

-3 2-y)b 11-1,4-di -
yhbenzoyl]-1.4-diazepan- |10, 515 required.
1-y1}-5,6,7,8-
tetrahydroquinazoline
2-{(5R)~5-methyl-4-[5-
thyl-2-(2H-1,2,3-triazol-
methyl-2-( PO 418.2354 found,
1-4 2-yh)benzoyl]-1,4-diazepan- .
418.2350 required.

1-yl}-6,7-dihydro-5H-
cyclopentaldlpyrimidine
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AV)-N  N.1.

1-10 Nril O,N...N (5 R)-1-[4-methoxy-5-
(trifluoromethyppyrimidin2-y1]-5-methy1-412-(2H1,2,3-triazol-2-yObenzoy

wblbpdreiemepane 460.1856 found, 460.1860 required. N\IN giNitddzbiMeisoo

1-5

he N O
7 N

T

Me™ g N v

7

‘N"N

‘Me

iie

5,6-dimethyli-2-{(5R)-5-
methyl-4-[ 5-methyl-2-(2H-

1,2,3-tnazol-2-ybenzoyl]-

1,4-diazepan-1-yl} furo[2,3-
dipyrimidine

446.2299 found,
446.2299 required.

N
/:_ Sl
N,

/4
oN@

4-gthoxy-5,6-dimethyl-2-
{(5R)-5-methyl-4~[5-
methyl-2-(2H-1,2,3-triazol-
2-yhbenzoyl}-1,4-diazepan-
-y} fure[2,3-d]pyrimidine

490.255% found,
490.2561 required.

\{m

N/

N’N

Me

1,3-dimethyl-6-{(5R)-5-
methyl-4-[5-methyl-2-(2H-
1,2,3-triazol-2-yl)benzoyl]}-
1,4-diazepan-1-yl}-1H-
pyrazolo[3,4-d]pyrimidine

446.2410 found,
446.2412 required.

1-8

Ty

SN

\N’N

5-bromo-2-{(5K)-5-methyl-
4-{5-methyl-2-(2H-1,2,3-
triazol-2-ylbenzoyl]-1,4-
diazepan-1-yi}-1,3-
benzoxazole

495.1164 found,
495.1144 required.

(5K)-5-methyl-1-{4-methyl-
5-(trifluoromethyl)-
pyrimidin-2-yi}-4-[2-(2H-
1,2,3-triazol-2-yl)benzoyl]-
1,4-diazepane

446.1908 found,
446.1911 required.

1-10

(5R)-1-[4-methoxy-5-
(trifluoromethyi)pyrimidin-
2-yl]-5-methyl-4-[2-(2H-
1,2,3-triazol-2-yDbenzovl]-
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

_54.




10

15

20

25

30

35

The following compounds are prepared using the foregoing methodology,
but substituting the appropriately substituted reagent, as described in the

wiosegniegheaction Schemes and Examples. The requisite staringoo7/624608
materials are commercially available, described in 5the literature or readily
synthesized by one skilled in the art of organic synthesis without undue
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methyEH4,253niEgg ek 2y benzoyitl-di4-dissarang: (aDraspathylyd-I53 pathwlatole; 5-

methyl'%ﬂé %lazofiﬂé1 lék}gnrggghf]l flg}rlnleﬁi Itga(%rl Iuo’?E “ﬁ“}f‘}pynrﬁi%z r?pfnyi]
yl}thxeﬁ}q{ é-ég fips; 2-{(58)-5-methyl-4- [Xj -methyl-2-(2H-1,2,3-tnazol-2-yl)benzoyl}-1,4-
dlazepﬁi—ill’ll}m,étﬁ@(WMMQWB@M&W{(GWW@W@WW%EM?l32tr1azol-
2 yl)bel@b’ﬂ}zi 3 mﬂéﬂaa Y%@?%Z@ﬂlfﬁﬁldﬂ}(yﬁ a?ﬁﬂ?ﬁﬂr@ddlé%% dimethyl-2-

((59)- § ’%ﬁ%é# %g@%ﬁ 5 {%%%an 1-y1} faro[2,3-
d]pynmsin@trﬁraﬂn@%%ﬂwglmtt@mrﬂ,ﬁir&mﬂt@i;ﬁ)%mmm (2diaz8psinznl-2-
yDbenzyHl= mdt@@mmmmémedm&&ﬁ&ﬁm 1,3-dimethyl-6-{(5S)-5-methyl-4-] 5-
ety ?@%%' ASALARL 2 ggggga@ BARnEM e A SR, -

S w@uj i by rezel-d-yhbergstitkdrdiorgpan-1-v1)-1.3-
bemoxmpm@mﬁfﬁﬁq demﬂlnmmya-ﬂymﬁ&mﬁﬂhﬂ%(m 1,2,3-
triazol {28t sd ‘@ﬁi lagaly 2- [’Qﬁl@ﬁﬁ& U-lomrdiaasparhivilticnzd 115

methyl! %yg; Eﬁm yC%/ é%mld 5, ;5? dlmethyl -2-{(5

-triazol-2- yObenzoyl] -1,4- dlazepan 1-y1) faro [2,3- cl]pyri midine;
4-ethoxy-5,6-dimethy1-2-{(5S)-5-metiiy-415-methyl-2-(2H-1,2,3-triazol-2-
yDbenzoy11-1,4-diazepan-1-ylifuro[2,3-d]pyrimidine; 1,3-dimethy1-6- { (5
S)-5-met hy1-415- methy1-2 -(2H-1,2,3
-triazol-2-yObenzoyl]-1,4-diazepan- 1-y1} -1H-mazolo[3,4-d]pyrimidine; 5-
bromo-2-: {(5 S)-5-methy1-445-methyl-2-(2H-1,2,3-triazo

1-2-vOhenzovil1-1 A-dAia7zenan-1 -vil.1 2. 2K henzova7nla-



WO 2008/069997PCT/US2007/024690 WHAT IS CLAIMED IS: I. A
compound of the formula I: 5 wherein: R1 is phenyl, which is substituted
wWithoRiRe& and Ric; R2 is heteroaryl, which is substituted Wit [R28,RdR 490
and R2c; 10 Rla, Rib, Ric, R2a, R2b and R2c are independently selected

from the group consisting of: (1) hydrogen, (2) halogen, (3) hydroxyl,

IS(4)-(C30m @xgﬁéen@i%%cié{és‘%‘&{ 9&%&9&%&’;{?!}&&8& &u‘t‘fﬁ? ?é%%é B Brtain

0.or nis Q, a bond is present), wh ereln adjacent R2a and

particBlsL Ay R BIR P TS e thRIIAM 2 Bifctmdh Ww@s&@w%s gpratons,
changeh eredific zikys.isulmg bttt téel aiosabst iddedondthf gnecedunemnd protocols may be
made SUBSHILEHS SRloFts OB RAR (B ofe 5PIR-RReGa-Hcycloallcyl, where

the cycloallcyl is unsubstituted or substituted 20with 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, (7) -(C=0)m-C2_4allcynyl, where the alkynyl is

unsubstituted or substituted with one or more substituents selected from
R13,
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25(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
%%) om R13, (9) -(C=0)m-On-heterocycle, where the beteraeyei8,ifoo
uns stltuted or substituted with one or more substituents selected from
R13, (10) -(C=0)m-NR1OR11,;10 wisere.n R- - and R11 are
i lected from the 30group consisting of: (a) hydrogen, (b)
WHAE a&%lcﬁls unsubstituted or substituted with one or more
substituents selected from R13, WO 2(108/069997PCT/US2007/024690
(c) C3_Galkenytnpehichdabthm8uibstituted or substituted with one or more
substituents selected from R13, (d) cycloalkyl, which is unsubstituted or
substituted with one or more substituents sglected from R13, 5(e)phenyl,

which is unsubstituted or systitutéd with or more substituents
selected from R13, and (Oheter ycIe hich {8 unsubstituted or
substituted with one or more sub selected from R13,

(11)-S(0)2-NR1OR1 1, 10(12) -S(0)g-R12 IT'ﬁNhere gis 0, I or 2 and where
R12 is selected from the definitions ot; R10 and R1l, (13) -CO2H, (14)
-CN,

wherein:
R1 is phenyl, which is substitated with R1a, R1b and Rl¢;

R2 is heteroaryl, which is substituted with R23, R2b and R2¢;

Rla R1b Rlc R2a R2b and R2¢ are independently selected from the group consisting of:
{hH hydrogen,

() halogen,

(3)  hydroxyl,

(4)  -(C=0)m-On-C1-6alkyl, wheremisOor 1,nis O or I (whereinif misOornis0,
a bond is present), wherein adjacent R22 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=O)m-On_-C3-5cycloalky1, where the cycloalkyl is unsubstituted or substituted
with one or more substituents selected from R13,

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

or more substituents selected from R13,
(7 ~(C=0)-C7-4alkynyl, where the alkyny! is unsubstituted or substituted with one

or more substituents selected from R13,
(&) “{C=0)m-On-phenyl or -(C=0)m-On-napthyl, where the pheny} or napthyl is
unsubstituted or substituted with one or more substituents selected from R13,
(9)  «(C=0)m-Op-heterocycle, where the heterocycle is unsubstituted or substituted

with one or more substituents selected from R13,
(10)  -(C=0)p-NRIOR11, wherein R10 and R11 are independently selected from the

group consisting of:

(a) hydrogen,
(b) C1-galkyl, which is unsubstituted or substituted with one or more

substituents selected from R13,
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(15) -NO2, 15(16) =0, and (17) -B(OH)2, with proviso that at least one of
R2a, R2b or R2c is halogen or Ci_oalkyl, or wherein adjacent R2a and

W@%ﬁ(}g 1@%@ and R2c are joined together to form a cycloalIc;ﬁ&rmsmw‘m(%

cycloalkoxy ring, where the alkyl, cycloallcyl or cycloalkoxy Is
unsubstituted or 20substituted with one or more substituents selected

from Rlia o C Galleyd o C3 0g (%181%1&( fglﬁsggl ﬁggﬁ%éj

substitu e or %bre SUbstittents se ec

selected from tﬁ@gr@@pts:@?ismmﬁm X halogen, (2) hydroxyl, (3)
(C-O)m(@)lyCL;@a&&u&ymﬁr@tﬁeﬁéﬁﬁbﬂﬁuﬁwpﬁso 41Hﬁé@deacrv§ﬂb§ﬂétﬂﬁﬁlwéth

one or more su t n

)perfluoroallcyl, QZ%% L!eg %gq ol 8§? ﬁ%ﬁ g’loalkél )vvhen(e trjle cycloalleyl is
unsubstitfted &?@Hﬁsﬁﬂh&@ﬂiw%ﬁgtﬂﬁﬁﬁré@émééﬂ% SBRRAEPT Hptituents
R14, (6) -(C=0yel«C2edadkeRyE whére the alkenyl is unsubstituted or

substitutggl W'%&&%@%@%ﬁaéﬁ* M@%&%ﬁ%@@%@%ﬁﬁkéﬂlﬂm one or more

35(7)-(C=0)m O hen ri—fnapthyl where the phenyl or
napthyl is unsu%st%}J a¥or Su ?ed with one or more substituents
ted (C O)m 06 -heterocycle, where the heterocycle is

urﬁé@bstﬁ&(@dq@%%bshmadwm ong admbreestibsitadnessddlentabifisfnitions of
R14, (9){Cr@d NR1OR11, (10)-S(0)2-NR1OR11, 5(11)-S(0)g-R'2,

(18O,

(14 -CN,
(15) -NOg,
(16) =0, and

(17) -B(OH)2,

with proviso that at least one of R2a, R2b or R2¢ is halogen or C1.galkyl, or wherein
adjacent R22 and R2b or RZb 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.geycloalkyl, 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-Op-C1.galkyl, where the alkyl is unsubstituied or substituted with one

or more substituents selected from R14,
4 -On-(C1 -3)perfluoroalkyl,
(5) -(C=0)m-Op-C3.geyeloalkyl, where the cycloalkyl is unsubstituted or substituted

with one or more substituents selected from R14,
(6} -{(C=0)y~C2.4alkenyl, where the alkenyl is unsubstituted or substituted with one

or more substituents selected from R14,
{7 “{C=0)m-On-phenyl or -(C=0)m-On-napthyl, where the phenyl or napthyi is

unsubstituted or substituted with one or more substituents selected from R14,
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(13) -CN, (14) =0, and (15) -NO2; 10 RN is selected from the
group consisting of: (1) hydroxyl, (2) halogen, (3) Cl _6alkyl,
15(4)-C3_6cycloalkyl, (5) -0-Calkyl, (6) -0(C=0)-C1_6alkyl, (7)
-NH-C1_6alkyl, (8) phenyl, 20(9)heterocycle, (10) -CO2H, and (11)-CN;
which is selected from the group consisting of: 6-fluoro-2- (5R)-5 -m
ethy 1-44L 0 12 Betekarobiz, yihen 2oy hetdrde itz spamubstituted or substituted
quinazoling; &%Pﬁ?o?e S RlHE 4R gy 1-2-(2H-1,2,3-tr

|-2- ylgge oyl]- pan -1 -yl'} - 1,3-benzoxazole; 5methyl 3-

do- 3 benioxazol 2-y1)-7-methyl-1,4-diazepan-1-ylicarbo

(}) -4 FQE“F@&QB%L—Z -yObenzoate; 3-

{K(MR) -4- s,wmqmz; 3-benzoxazol-2-y1)-7-methyl-1,4-diazepan-1-ylicarbo
4,3- triazol-2-yObenzoic acid;  [3-

{ 7 ) 4 (5 chIoro 1,3-benzoxazol-2-y1)-7-methyl-1,4-diazepan-1-ylicarbo
riyift- (21421, 2,3 - 10triazol-2-yl)phenylimethanol; 6,7-difluoro-2-
{(3R)-5-athylr442-(2H-1,2,3-triazol-2-yl)benzoyl]-1,4-diazepan- 1 - y1 }

quisexaliey;

R14 s selected from the group consisting of:

(1)  hydroxyl,

(2)  halogen,

(3) C1-galkyl,

(4)  -C3.geycloalkyl,
(5)  -0-Cj.galkyl,
6)  -O(C=0)-C1-galkyl,
(7 -NH-C1.galkyl,
(8)  phenyl,

(9)  heterocycle,

(10)  -CO2H, and
(11) -CN;

- 50,
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5-methyl-2- {(5R)-5-methy1-442-(2H-1,2,3 -triazol-2-yl)benzoyll -1,4-di
azepan-1 -y1} thieno[2,3- d]pyrimidine; 152-
{(5R)-5-methyl-442-(2H-1,2,3-triazol-2-yObenzoy11-1,4-diazepan-I-yll
-5,6,7,8- tetrahydroquinazoline; 2- {(5R)-5-methyl-4-[2-(2H- 1 ,2,3 -
azol-2-yObenzoyl -1,4-diazepan-1 -y1}

which ig selgsifeemHby geperapspynendine;  2-

6- ﬁuoﬂﬁ&?&@%ﬂﬁy&}@[@ lme(tthL Q,Z,aHrib.ﬁ)BII}a}&tlr&%i)ﬂema&e}mh4—@@@@511&2011'116;

5-chlo@l WR:Y B2 “25 ﬁaH)r%rzfy 50l Oﬁ&ﬁﬁé{}(%ﬁ;z 4 diagopan-1-y1)-

5R)- -methyl -44 razo benzoyl épan-
13- bm}%ﬁ@ﬁ 3 d]pyrlmldln 7(8H) one;

meﬂ}y@nﬁﬁﬂ@}l@éﬁ%ﬁd@%ﬁ DSutriazot22 371 banzbyil 14 Acdigzepbyilodtbonyl }-4-(2H-
1,2,3-tHignoi2 8 ggn -4- amine; 255- methyl -2-

5 -4- -met 2-(2 trlazol -yObenzoyl]
-85S plés ﬁﬂ? Rt e b1
triazol- @rifdﬂ@ﬁmlﬁ)@éhhoyl] 1,4-d azepan-1 yl)
[3- {[(7{6)741@51%&%1B%ﬁ@&%&&lawimﬁm&hyiw@@aéeﬁﬁm ;54% bonyl}-4-(2H-1,2,3-

k _ t yrimidin-2- yl) -4- [5-methyl-2-(2 H-1,2,3 -triazol-2-
triazol an %&%%‘gf azepane, é@_ 4-chloro-5-(trifluoromethyppyri
6,7- diﬂaiﬁ@z%?iqﬁ g5 ImeRy b 2amiaal-2-3Dhazerd iyl behseyrpdl 4-di
yl tquirazepiange; (5R)-5-methyl-445-m ethy1- 2 (2 H -1,2,3 -triazol-2-yl)benzoyl]

y =B (trifl thy)pr e :

meﬁ?} 4241144 mé%ﬁ%x%}éj gﬁ |f{§§ro¥e§thyl pyrlm %ég%/)g]iﬁﬁ%ﬁtnﬁfpﬁlﬂg r?{gttllgy?no[z -3
d]pmné’ ﬂfﬁ-l 2,3-triazol2-yObenzoyl]-1,4-diazepane;  2-methyl-6- t(R
2- {(5R)-5-mettph4{[5@Tdthyl-2-2akb D, Bbriazgl- R iy bénzoyl -1t i diaz 6rfan-1-
tetrah gl)d}ﬂyﬁi‘g,igr&éll)methanol 4-methyl-2- {(5R)-5-m ethy1-4-[5

2- {(Sleg—erhhgrf;ll'ifg )éili' é’g{i A FIZOI 2% }/I% %E!)Z%I(Lyij}% g (? %5 pa.n-%%/fil} }6 7-dihydro-5H-

Cydop‘f{’(lglﬂlﬂyﬁh@ﬁﬁ*}&leﬂf -[5-methyl-2-(2H-1,2,3-triazol-2-yObenzoy11-1,4-diazepa

2-{(SRMSLmyedhlythiepofearalpyirpidines 482:01-2-yl)benzoyl]- 1,4-diazepan-1-y1 }-7,8-
g 1-445- methy1-2-(2H-1,2,3-triazol-2 yObenzoyl]p lazepa
dlhydr n—
'8 tetrah ydroquinazoline; 2-

6~ Chior étﬂwmls“*nﬁétwih@(%@% 3o driassbSybbasayil 4-diszaant -
yi}pyrietb{ﬂl}éﬁpmwom&}ﬁyﬁimpenta[d]pyﬂ midine;
S-methyl-2-(4-[2-(2ZH-1,2,3-triazol-2-ylYbenzoyl}-1,4-diazepan-1-y!l } thieno[ 2,3 |pyrimidin-4-
amine;

S-methyl-2-{(5R)-5-methyl-4-[S-methyl-2-(2H-1,2,3-triazol-2-yl)benzoyl]-1,4-diazepan-1 -
yl}furo[2,3 [pyrimidine;
2-{(5R)-5-methyl-4-[5-methyl-2-(2H-1,2,3-triazol-2-yD)benzoyl]-1,4-diazepan-1-y1}-6,7-dihydro-
5H-pyrano[2,3-d]pyrimidine;

(SR)-5-methyl-1-(5-methyl-4-propylpyrimidin-2-y1)-4-[ 5-methyl-2-(2 H-1,2,3-triazol-2-
yhbenzovl]-1.,4-diazepane;
(5R)-1-[4-chloro-5-(trifluoromethyl)pyrimidin-2-y1}-5-methyl-4-[ 5-methy 1-2-(2 H -1,2,3-triazol-
2-yl}benzoyl]-1,4-diazepane;

(3R)-5-methyl-4-{ 5-methyl-2-(2 H -1,2,3-triazol-2-yl)benzoyl]-1-[4-methyl-5-
(trifluoromethyl)pyrimidin-2-y1]-1,4-diazepane;
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5,6-dimethy1-2-

{(5R)-5-methyl-4[5-methy1-2-(2H-1,2,3-triazol-2-y1)benzoy11-1,4-diazepa

n-1- 15yl } furo[2,3-d]pyrimidine;

4-ethoxy-5,6-dimethy1-2-{(5R)-5-methy1-445-methyl-2-(2H-1,2,3-triazol-2-

yl)benzoyl]-1,4- diazepan-1-y1}uro[2,3-d]pyrimidine; 1,3-dimethy1-6-

{(5R)-5-methy1-445-methy1-2-(2H-1,2,3-triazol-2-y1)benzoy11-1,4-diazep
(5R)-1R-hyikhirdsty-pytieaniei3dcipyppidings 20erbrometd1 UPsRrg ettt 2 3. triazol-
2y1)b 4{?%8%}23?34-&4%%31%&3 -triazol-2-yl)benzoyl]-1,4-d azepan-I-yl } -

Z
2-methd ety Iy RSt acoMe by - Bipintdnbyayan2 Y dhazppan- |-
yl}pyriditridzahRe@dagnzoy1]-1,4-diazepane;

_ R)-444-me 2ty grametiyiipiding 2-y 1B 4422, 2360 i
! mCthi({aﬁ;%I- %ﬂ%’%ﬁgﬁ?ﬁ% -gl%li-diazegpta%ieﬁ)ﬂ%%a%%ﬁﬁ?%%ﬁ/ﬁic%%ﬁéb%ﬁ a1 v
L3-benzgriralEof. 2. A pharmaceutical composition which comprises an

5-methiyle?t {aRied-andla téhpounbivdP2a il L Grtai pharmplibetically- hdeédptaiplen-1-

ylithiefa|bthelpREBAdine: 3. A compound of Claim 1 or a pharmaceutically
medi

> (R A S B e L RRSIR 7
tetralyghaqvigaathistire of a medicament for the treatment or prevention of a
2-{(5R3eanddisoules- methyl-2-BHIse of @isamponndefGiai M}é‘ﬂ(%i@ri@g?na—l -y1}-6,7-dihydro-
s UM copele s v o e manecre ol |

5.6-ding{ oAy SRS P BIE e ter a8 @ e it bsRe o |4 diazepan-1-
v furoffetlidhmmémidordreating or controlling obesity.

4-ethoxy-3,6-dimethyl-2- {(5R)-5-methyl-4-[5-methyl-2-(2H-1,2,3-triazol-2-yl)benzoyl]-1,4-
diazepan-1-yl} furo[2,3-d}pyrimidine;
1,3-dimethyl-6-{(5R)-5-methyl-4-[5-methyl-2-(2H-1,2,3-triazol-2-yl)benzoyl]-1,4-diazepan-1-
yi}-1H-pyrazolo|3,4-d]pyrimidine;

5-bromo-2-{(5R)-5-methyl-4-{ 5-methyl-2-(2H-1,2,3-triazol-2-yl)benzoyl]- 1,4-diazepan-1 -yl } -
1,3-benzoxazole;
(5R}-5-methyl-1-[4-methyl-5-(trifluoromethyl}-pyrimidin-2-y1]-4-[2-(2H-1,2,3-triazol-2-
vl)}benzoyl]-1,4-diazepane;
(5R}-1-[4-methoxy-5-(trifluoromethyl}pyrimidin-2-yl}-5-methyl-4-{2-(2H-1,2,3-triazol-2-
yhbenzoyl]-1,4-diazepane;

or a pharmaceutically acceptable salt thereof.

2. A pharmaceutical composition which comprises an inert carrier and a

compound of Claim 1 or a pharmaceutically acceptable salt thereof.

3. A compound of Claim 1 or a pharmaceutically acceptable salt thereof for use

in medicine.

4. 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.

6l



5. Use of a compound of Claim 1, or a pharmaceutically acceptable salt thereof,

for the manufacture of a medicament for treating insomnia.

6. Use of a compound of Claim 1, or a pharmaceutically acceptable salt thereof,

for the manufacture of a medicament for treating or controliing obesity.
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