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publication no. 98-4083 (1998). The"increase in obesity concern
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(kg/m?). Overweight is typically defined as a BMI of 25-29.9 kg/m?, and obesity is
typically defined as a BMI of 30 kg/m®. See, e.g., National Heart, Lung, and Biood
Institute, Clinical Guidelines on the Identification, Evaluation, and Treatment of
Overweight and Obesity in Adults, The Evidence Report, Washington, DC: U.S.
20 Department of Health and Human Services, NIH publication no. 98-4083 (1998).
The increase in obesity is of concern because of the excessive health risks

associated with abesity, including coronary heart disease, strokes, fiypertension, type 2

C'—, diabetes mellitus, dyslipidemia, sleep apnea, osteoarthritis, gall bladder disease,

depression, and certain forms of cancer (e.g., endometrial, breast, prostate, and coion).
25 The negative health consequences of obesity make it the second leading cause of
preventable death in the United States and impart a significant economic and
psychosocial effect on society. See, McGinnis M, Foege WH., “Actual Causes of Death
in the United States,” JAMA, 270, 2207-12 (1993).
Obesity is now recognized as a chronic disease that requires-treatment to reduce

30 its associated health risks. Although weight loss is an important treatment outcome, one
of the main goals of obesity management is to improve cardiovascular and metabolic
values to reduce obesity-related morbidity and mortality. It has been shown that 5-10%
loss of body weight can substantially improve metabolic values, such as bicod glucose,



of the main goals of obesity managenent is to inprove cardiovascul ar and
met abolic values t seduce obesity-related norgadity and nortality. It =a
has been shown t hat 0% | oss of body wei ght ‘1 substantially inprove
met abol O Y4PI822 such as bl ood gl'ucose, WD 2005/ 0448BOT/IB2004/003522

PCT/ 1820041003522 V 2 bl ood pressuzre, and lipid concentrations. Hence, -
it is believed that a 5-10% intentional reduction in body wei ght nmay
reduce norbidity and nortality. Currently avail able prescription drugs

for managi ng obesity generally reduce weight by inducing satiety or
decreasing dietary fat absorption. Satiety is achieved by 5 increasing
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been suggested as potential appetite suppressants. See, e.g., Armone, M., et al.,

“Selective Inhibition of Sucrose and Ethanol Intake by SR141718, an Antagonist of

Central Cannabinoid (CB1) Receptors,” Psychopharmacol, 132, 104-106 (1997);

20 Colombo, G., et al., "Appetite Suppression and Weight Loss after the Cannabinoid
Antagoniét SR141716,” Life Sci., 63. PL113-PL117 (1998); Simiand, J., et al., .
“SR141716, a CB1 Cannabinoid Receptor Antagonist, Selectively Reduces Sweet Food (\ )
Intake in Mamose,” Behav. Pharmacol., 9, 179-181 (1998); and Chaperon, F., et al.,
“Involvement of Central Cannabinoid (CB1) Receptors in the Establishment of Place

25  Conditioning in Rats,” Psychopharmmacology, 135, 324-332 (1998). For a review of
cannabinoid CB1 and CB2 receptor modulators, see Pertwee, R.G., “Cannabinoid
Receptor Ligands: Clinical and Neuropharmacological Considerations, Relevant to
Future Drug Discovery and Development,” Exp, Opin. Invest. Drugs, 9(7), 1553-1571
(2000). .

30 Although investigations are on-going, there still exists a need for a more effective

and safe therapeutic treatment for reducing or preventing weight-gain.
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Current treatments for alcohol abuse or dependence generally suffer from non-

compliance or potential hepatotoxicity; therefore, there is a high unmet need for more’
effective treatment of alcohol abuse/dependence.

20

SUMMARY
The present invention provides compounds of Formula (I);

4 0O
R\
R® N N 0
R O,A"R
X B

0

wherein

25

A is nitrogen and B is carbon, or A is carbon and B is nitrogen;
R?is an aryl optionally substituted with one or more substituents, or a heteroaryl

optionally substituted with one or more substituents;

e

and



X % R wherein 25 A imjsmriitrogen and B is carbon, or Ais carbon and B
Is nitrogen; RO is angaryl optionally substitutiw’th one or nore A

substituents, or a h roaryl optionally substi@sted with one or nore
subst i t uwiot BesAME2200577044822  PCT/ 182004/ 003527 4 RIPGEIBaNOH003522
optionally substituted with one or nd#re substituents, heteroaryl 7
optionally substituted with one or nore substituents, -CH=CH R a, or
-CHZCH . Rla, where Rla is hydrogen or a chemical noiety selected from
(Ci1-C8)al kyl, 3- to 8- nenbered partially or fully saturated carbocyclic
ring(s), 3- to 6-nmenbered partially or s fully saturated heterocycle,
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(C - CA) mkeltiblered aw of fally batufatéd eafjocalie myisj?%c td s-nééﬁab&éhfﬁahiéuy%
fl uoro- bStItUt al kyl ,. or both R2b and R2e C_  are ht\I/dro gen)
R38 %ndﬁlﬂyﬁatyr%t atﬁi

andhfterpanylawhgeethe chemiea maisly is gptionally
hal o- sufsidtitute P dith ohe- &@?&b@bsﬁtﬁﬁﬁ%‘”am y, R3a and Rib are each
n

i ndependent |y hydroge £ fluoro-s bst tute

(CL- C4) al kyl X s PsSoE0e8CreM( ~RFHBR I where % and R areeach a
full wh
the het DIBESAePY hySRidghii Gt 5?'*9@83%%%5@5@%%&@ e
sel ect etpréﬁembm% mhydmgem d@nCG)alble dnfluoemdubstitetedi(Cafls)alkyl)s abd @t laast d

1 1o 0G0 A BT Dl B I S R o)
aryl (Claf@hydrégen); a 3- to 8-nmenbered partially or fully saturated
carbocycl 1C g il i ol Wbeh bty i G AR P St
sat ur at (¢h-CelaiybpréfembiyiRe? and &Y arheaticiabiepandsntly hydrogen, (Cs-Ca)alkyl, or
fluoro-substituted (C1-Cs)alkyl),
15 or either R* or R® taken together with R* forms a fully or partially saturated 5- to
6-membered heterocyclic ring, where the heterocyclic ring optionally contains an
additional heteroatom selected from oxygen, nitrogen or sulfur and is optlonally
substituted with one or more substituents; and
R* is a chemical moiety selected from the group consisting of (C4-Ca)alkyl, aryl,
20 heteroaryl, aryl(C4-Ca)alkyl, a 3- to 8-membered partially or fully saturated carbocyclic
ring(s), heteroaryi(C4-Cs)alkyl, 5-6 membered lactone, 5- to 6-membered lactam, anda
3- to 8-membered partially or fully saturated heterocycle, where said chemical moiety is U
optionally substituted with one or more substituents,
or R* taken together with either R® or R* forms a fully or partially saturated 5- to
25 6-membered heterocyclic ring, where the heterocyclic ring optionally contains an
additional heteroatom selected from oxygen, nitrogen or sulfur and is optionalty
substituted with one or more substituents;
a pharmaceutically acceptable salt thereof, a prodrug of the compound or the
salt, or a solvate or hydrate of the .compound, the salt or the prodrug.
36 Preferably, R and R' are each independently a substituted phenyl. More
preferably, R® and R* are each independently a phenyl substituted with one to three



optionally substituted with one or nore substituents, or R4 taken
~ together with either R3a or Rib forns a fully or partially saturated 5-
to 25 6-nenbered hete yclic ring, where the h ocyclic ring
optional |y contains a ddi tional heteroatom sel ed fro X n,
nit rogehv‘g?““?/ﬁ*"f’%?r and is optionally substituted w ﬁF‘BWé‘W"’?’?gfe
substituents; a pharnmaceutically ac%eptable salt thereof, a prodrug of
the conpound or the salt, or a solvate or hydrate of t he conmpound, the
salt or the prodrug. 30 Preferably, R and R are each independently a
substituted phenyl. Mre preferably, Rand R are each independently a
phenyl substituted with one to three WO 2005/044822 PCT/ 1B2004/ 003522
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4- et hi/lfﬂlb'ﬁw;ﬁ’y |so§r|o éﬁ% ?ﬁﬁm‘?&@“ﬁh?%ﬁ%ﬁ; R@Jﬁ %‘bxyphenyl 4-
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P 15 (preferably, fluoro-substituted (C1-Ca)alky1), cyclopentyl, cyclohexyl, piperidin-1-yl,

e

pyrrolidin-1-yl, or morpholin-1-yi.
In a preferred embodiment of the present invention, a compound of Formula (11}

is provided: '

R“"\ 0 ROB
Raa N N,
(: R Cg,A
X (R)
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20 ) R1 c
(an
wherein

A, B, X, R®, R® R% R®, R®, and R* are as deflned above (preferred groups
are also defined above);



3b>~ X (Feb), (Rlb)n RIO 20 (1l) wherein A, B, X R2a, R2b, R2c, R3a,

Ri b, and R4 are as dell ned above (preferred gro are al so defined g
above); WD 2005/0418 PCT/ | B2004/ 003522 6 RO, Rlb, and R O are
each i no¥QaM3eMs2y hal o, (C -C4)al koxy, (C, -C4)alkyl, PCRABYO&HEERZ t ut ed

(Cl-C4)al kyl, or cyano (preferably, ®Ra is chloro, fluoro, or nethyl; RD ~
is chloro, fluoro or hydrogen (i.e., mis 0); R' is chloro, fluoro,
(Cil-A)al kyl, trifluoronmethyl, (C, -C4)al koxy, or cyano; and Rlb is
hydrogen (i.e., nis 0)); s n and mare each independently 0, 1 or 2; a
pharmaceutically acceptable salt thereof, a prodrug of the conpound or

the salt, Oa GuyB Oy 4 I d
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3- (4- ch{GarQudiieany, dr a‘gﬂid Ri“’qghgmbhn(e(.a;%ojbf | uor opr opyl } 6, 7-di hydro-
2H, 5H—4 C) oxa-1, E zul en-

3- (4% chl or o- %ﬂ%ma)mﬁae "E‘?ﬁﬂ?P eB%eri ?" '-(2 2-
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(2- chl o$ajheﬁemmtworwtemfm%mmmmaaltgmmamg 2,7-triaza-azul e

8- -
(r:]hl o?gghenyl ) - Ee %eél _%%r?%orug 8 ﬁe ftlﬁ pr_?s?gt |3ve21tltop | I??'H%? ogi(hyﬁhf‘?'ﬁ?'%‘?’ﬁ',')?z- l( etrah
ydr o- 2HchierophenypT (2 2, Btriflbeth)yif-6,7 eliliyir@-26t:5H-4-0xa-1,2,7-triaza-azulen-8- .

hexé?]f,gJ.-?'Eé‘ &]@n@@{g@é@%&%@@%@ﬁ-@{ i faptopyj6.7-dihydro-2H,5H-4- )

3- ( 4- choxa-d{ZAtridzp-azulen-8-one; 3- (4-chloro-phenyl)-2-(2-chloro-phenyl)-7-(2 2-
o O P b A7 s M 1R OS2 a5 Selich S SRV LB PSSR 21
3- (4- chimemiplaphEnyt)Z-isdpRipyiPs, 7 RIIRYb-2HS I-4oxe Y mﬂ-tr?az(a2az2uéh-ardnbl; B(eet h
%' % ’. ghpﬁlgmgﬁgngjf-‘)z—rléfjci\ﬁ)rgp éjryy[)y-a 2 b trrﬁuorl)Lt%\y&d‘ls %Zf etrahydro-f -

15 pyrazolo[4, 3-e][1 Aldiazepin-8-one; 1-(4-chiorophenyi)-2-(2-chlorophenyi)-5,6,7,7a,8,9-
hexahydro-ZH—Z 3,4a,9-tetraazacyclopentalflazulen-4-one; 3~(4-chtorophenyl)—2—(2-
chlorophenyl)-?-(z 2,2-trifluoroethyi)}-4,5,6,7-tetrahydro-2H-pyrazolo[4,3-¢][1 4]d|azep|n-
8-one; 3-(4-chlorophenyl)-2-(2-chlorophenyl)-6,6-dimethyl-7-(2,2,2-trifluoroethyl}-
4,5,6,7-tetrahydro-2H-pyrazolo[4,3-e][1,4]diazepin-8-one; 2-(2-chlorophenyi)-1-(4-

20 chlorophenyt)-2,5,6,7,8,8a,9,10-octahydro-2,3,4a,10-tetfraazabenzofflazulen-4-one; 3-
(4-ch|orophenyl)—2—(2-chlorophenyl)—4.6.6-trimethyl-7—(2.2,2-triﬂuoroethyl)—4,5.6.7-
tetrahydro-2H-pyrazolo[4,3-e][1,4]diazepin-8-one; 2-(2-chlorophenyi)-1-(4- O
chIorophenyl)—g-methyl-S,G',7,7a.8.9-hexahydro—2H-2,3,4a.9-
tetraazacyclopenta[flazulen-4-one; 3-(4-chlorophenyl}-2-(2-chlorophenyl)}-4-methyl-7-

25 (2,2,2-friflucroethyl)-4,5,6,7-tetrahydro-2H-pyrazoloj4,3-e)[1 4]diazepin-8-one; 3-(4-
chlorophenyi)-2-(2-chlorophenyi)-7-(2,2,2-trifluoroethyl)-6,7-dihydro-2H,5H-4-thia-1,2,7-
triaza-azulen-8-one; 3-(4-chlorophenyt)-2-(2-chlorophenyl)-4-oxo-7-(2,2,2-
trifluoroethyl)-4,5,6,7-tetrahydro-2H-41%thia-1,2,7-triaza-azulen-8-one; 3-(4-
chiorophenyl)-2-(2-chlorophenyi)-4 ,4-dioxo-7-(2,2,2-trifluoroethyl)-4,5,6,7-tetrahydro-2H-

30 42*thia-1,2,7-triaza-azulen-8-one; 3-(4-chiorophenyl)-2-(2-chlorophenyl)-6,6-dimethyl-
7-(2,2,2-trifluoroethyl)-6, 7-dihydro-2H,5H-4-thia-1,2,7-triaza-azulen-8-one; 2-(2-



20
-~ chl orophenyl)-2,5, 6,7, 8, 8a,9, 10-oct ahydro- 2, 3, 4a, 10-t etraazabenzo[ f] azu
en-4-one; 3- - i
(4-chl orophenyl) - 2- (2-.orophenyl) 4, 6, 6- tl’llTEth.? (2,2,2-trifluoroet
* hyl ) - 4, 5¥0,2005/044822 ahydr 0- 2H—pyrazo|o[4 3-¢e][1, 4]d|aze§CﬁﬂEm®HE&ﬁ2
2-(2- chlorophenyl) 1-(4-
chl orophenyl }9-net hyl -5, 6, 7, 7a, 8, 9- hexahydro 211-2, 3, 4a, 9-
tetraazacycl opent a[ f] azul en- 4- one;
3- (4-chl orophenyl ) -2-(2-chl orophenyl)-4-methyl -7 25
(2,2, 2- trlfluoroethyl) 4,5; 6, 7-tetrahydro-2H pyrazol o[ 4, 3-e] [ 1, 4] di azepi

n- 8- ongy 2y|)-3-(4—chlorophenyl)-?-(2 2,2- triﬂuoroethyl 6 7-dlhydro-3H 5H-4-oxa 1,3,7-
chloro henyl- -(2-chl orophenyl)

i % -tri %_dy 7d|h)9dro 2H,
5H- 4-t aaa@zulewﬂ-@mma?zﬁ’- ehiarophenyly d4-chlorophenyl &5 -didoropropyiy-6.
3-(4-c Mq& = 2= (D

L tr |(f I ug lrhggt hyl") SH 4@%%??ﬁ;ﬂaﬁ&%ﬁéﬂéh@ng(%ﬁﬁgpl%@)ﬁ (2a§rg°% B eg]r{]l)-S one
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5. (zQ Cﬁrq,wggﬁéqa@, s§ope ¢ 4he present mventlon In addition, tautomenic forms of the

(ghl Oro%ﬁf{%hﬂdéan@ AU Anih tfz@sgmsn?éo &fmélpweaﬁnwhﬁmfl 5,6, 7-tetrahydro-3H4
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t he compmprmesent |m\regt|gma a pharmaceutical composition that comprises (1) a compound
25  of the present invention, and (2) a pharmaceutically acceptable excipient, diluent, or
carrier. Preferably, the composition comprises a therapeutically effective amount of a
compound of the present inveption. The composition may also contain at least one
additional pharmaceutical agent (described herein). Preferred agents include nicotine
receptor partial agonists, opioid antagonists (e.g., naltrexone and nalmefene),
30 dopaminergic agents (e.g., apomorphine), attention deficit disorder (ADD including



Some of the conpounds described herein contain at |east one chiral

center; consequently,those skilled in the art wll appreciate that all =
stereoi soners (e.g., nanti omers and di astereoi@ners) of the conpounds

i || ustr awvedessdigizscuSsed herein 20 are within t SC oI iskookfoasspr esent
invention. In addition, tautoneric Borns of the CT conpounds are also ~
within the scope of the present invention. Conpounds of the present

| nventi on have been shown to be useful cannabinoid receptor ligands (in
particular, CBl receptor antagonists). Accordingly, another aspect of

the present invention is a pharmaceutical conposition that conprises (1)

3 |

2coopt Aot et hiperaE i oSNNI gt elg. SRANFITSRALER Y. 1 o1
conpri 6escenaWeambMderaHa‘P“b.wndfﬁnte@besdyageutst(deScrd)eddmrpmwniow) t he

toi ti ont ai | egst
D ¢ onal et ARGt BrBRTRTER of fb.BEeRUAvSERE A metiba fatieaiRazn: -
| nlclt udeusaae@,tdcclsmat:oh@edwoajerwduiabd ayanegirmbireid fecdpturt(paderablys aﬁ}au)
nal t rexone,and pal nef ene r y onor.phi ne
Dt Bt [SAPPIRH PpROORRR G A HYIRR B Siab S isid g 5°an Srimal I
PCT/ 1Bﬁ@@db®§§&?ﬁeaﬁleﬁthﬂiérbﬁéumwréﬁéctmemﬁéiﬁiwbtdbniboimﬂ(tﬁ thé i
agents, (e RitalinTM Strattera ConcertaTM and Adderal I T and

anti - olSB@F‘g‘}" Q@ﬂ@m%mabwm@%w% . In yet another embodi nent
f th t
i sorder o eesS entliBns arRirofitorbers ib@RbteRby barhabiRProcdgit ! on o
r ecept an)agmsé@mlude@ahng disorders (e.gabingecealipgslisarders apprexia, mwum); i ng
to,gn dmlloésno%ﬁg'of){eqs%ﬂu&ﬁcﬁﬁ%r@iﬁn eorl t§ I,aﬁaHl{%Ip blieCt | ve ()

armunt a conpotn "he present 1 nventron ceutlcal
conpos suppiressioe} @bbjity, depressiancatypivahdépression, Inpmlaodlsdldgm ¢mysh¢m$ul at ed

b t t .g.,

o e AR BB b SABRER! Shin bt BEpe A el R0 iRis (652
Suppr o33 gt ”‘“S“‘“""”E"WSS?" o eal op ot on B bor gy o O

di sor d&P8Y! t'é%@ﬂ& éfege@ kﬁHh?t@HF%agﬁi‘?\ fjl‘}ﬁg? er(‘fﬂ '@?Sigﬁppr essi on
of IsewansbHofitml(ed., tméb?ib! ﬁmse( adamuon aAddF Heﬁéméneé HRAudiNg h@aﬁﬁaat farich as
suppressi gn of cocai ne- and hi ne-i nduced _condit.ioned
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(eq., smokmg addiction, cessation and/or dependence including treatment for craving
reduction and relapse prevention of tobacco smoking), dementia (including memory
loss, Alzheimer's disease, dementia of aging, vascular dementia, mild cognitive

20 impairment, age-related cognitive decline, and mild neurocognitive disorder), sexual
dysfunction in males {e.g., erectile difficulty), seizure disorders, epilepsy, Inflammation,
gastrointestinal disorders (e.g., dysfunction of gastroihtestinal motility or intestinal ()
propulsion), attention deficit disorder (ADDIADHD)! Parkinson’s disease, and type ||
diabetes. In a preferred embodiment, the method is used in the treatment of weight

25 Ioés. obesity, bulimia, ADD/ADHD, dementia, alcoholism, and/or tobacco abuse.

Compounds of the present invention may be administered in combination with

other pharmaceutical agents. Preferred pharmaceutical agents include nicotine
recep:tor partial agonists, opioid antagonists {e.g., naltrexone (including naltrexone
depot), antabuse, and nalmefene), dopaminergic agents {(e.g., apomorphine),

30 ADD/ADHD agents (e.g., methylphenidate hydrochloride (e.g., Ritalin™ and
Concerta™), atomoxetine {(e.g., Strattera™), and amphetaniines (e.g., Adderall™)) and



15 al coholism (e.g., alcohol abuse, addiction and/or dependence
=including treatnment for abstinence, craving reduction and rel apse
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I eptin ri%%&@"ﬂ ‘1?5%;[9%0% Eﬁ%ngaﬁ% gal ani n receptor antagonists,
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ecep: GRSl MHEDhSr AMGrcon BL P SR aPegIRPCRBocRror se” o |
agoni Stﬁomﬁibihg (i) a first composition comprising a compound of the present invention and a
pharmaceutically acceptable exclpient, diluent, or carﬁer. and (ii) a second composition
comprising at least one additional pharmaceutical agent described above and a
_ 20 pharmaceutically acceptable excipient, diluent, or carrier. The pharmaceutical
C compositions may be administered simultaneously or sequentially and in any order.
In yet another aspect of the present invention, a pharmaceutical kit is provided
for use by a consumer to treat diseases, conditions and/or disorders modulated by
_ cannabinoid receptor antagonists in an animal. The kit comprises a) a suitable dosage
25 form comprising a compound of the present invention; and b) instructions describing a
method of using the dosage form to treat diseases linked to the modulation of thé
cannabinoid receptor (preferably, the CB1 rec_eptor).
in yet another embodiment of the present invention is a pharmaceutical kit
comprising: a) a first dosage form comprising (i) a cdmpound of the present invention and
30 (i) a phammaceutically acceptable carrier, excipient or diluent; b) a second dosage form



neuronedi n U receptor agonists, and the |like. The conbi nation therapy

may be adm ni stered (a) a single pharmaceuti conposi tion which -
a the present invention, | east one Is
n

conprises a conpound
addi ti orved 2eismssgRreutT cal agent descri bed above "and aPghaBde@isizcal |y

acceptable excipient, diluent, or #8arrier; or (b) two separate

phar maceuti cal conpositions conprising (1) a first conposition
conprising a conmpound of the present invention and a pharnaceutically
accept abl e excipient, diluent, or carrier, and (ii) a second conposition
conprising at |east one additional pharmaceutical agent described above

and 2 nghisg W addiftinal piRfieRbaltar oGt sEfbied sidvicatd (i carrier. The

pharmaceutical 'C conpositions may m ni stered_sinul taneously or
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I nvention, a pharmaceutical kit is provided for use by a consumer to
treat diseases, conditions and/or disorders nodul ated by cannabinoid
receptor antagonists in an ani mal Peffhi§olmist conprises a) a suitable
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)
cont ai Ayl moigly) ioh aniatexysagt(e.g-ealkaaey), ra,lkylaﬁ@ippetgimkvanﬂw"andealbyl ig 0a
hse” BT S B SRSbale g Siaog Aot 2 o2
r ef er ssubstifuted’h theadibane rasiicad yalkyl rocietyr may bedinstibglitated or gubsiiuted with
oty B8 st oS ey o L Al e by B aeor ' 00
2- met hpiaibgery substituents glithuay perchizop enpeiiinoakkyly) indepententy selgdted frexy | |
2 o PR o i S8 b g b s B oo (V)
di al ky baiystinated alkyi"akfeysd tdamalkyl group substituted with one or more halogen atoms

(e.g., “fluoro-substituted alkyl” refers to fluoromethyl, difluoromethyl, trifluoromethyl, 1-
fluoroethyl, 2-fluoroethyl, 1,1-difluoroethyl, 1,2-diflucroethyi, 2,2-difluoroethyt, 1,1,1-

20 ftrifluoroethyl, 2,2,2-trifluoroethyl, 1.1.2-triﬂuor'oethyl. 1,2,2-trifluoroethyl, 1,2,2,2-
tetrafluoroethyl, 1,1,2,2-tetrafluoroethyl, 1,1,1,2-tetrafluoroethyl, 1,1,2,2,2-
pentafluoroethyl, 1,1,1,2,2-pentafluoroethyl, perfluoroethyl, etc.). Preferred halo- C)
substituted alkyis are the chloro- and fluoro-substituted alkyls, more preferably, fluoro-
substituted alkyls. When substituted, the alkane radicals or alkyl moieties are preferably

25 fiuoro substituents (as described above), or 1 or 2 substituents independently selected
from (Cs+-Ca)alkyl, (Cs-Cs)cycioalkyl, (Co-Ca)aikenyl, aryl, heteroaryl, 3- to 6-membered
heterocycle, chloro, cyane, hydroxy, (Cs-Cs)alkoxy, aryloxy, amino, (C:-Cs)alkyl amino,
di~(C4-C4)alkyi amino, aminocarboxylate (i.e., (C1-Ca)alkyl-O-C(O)-NH-), hydroxy(C2-
Cs)alkylamino, or keto (oxo), and more preferably, 1 to 3 fluoro groups, or 1 substituent

30 selected from (Cs-Cj)alkyl, (Cs-Cs)cycloalkyl, {Cg)aryl, 6-membered-heteroaryl, 3- to 6-
membered heterocycle, (C+-Cj)alkoxy, (C1-Cs)alkyl amino or di-(C+-Cz)alkyt amino.

e

~



group have the sane definition as above. Wien | ndicated as being
"optionally substituted”, the al kane radical or alkyl npiety may be
unsubstituted or substifgted with one or nore subgdituents (generally,
one to three substltue‘ except in the case of 1 | ogen substituents
“such as PE}WAHHB20r pertl uoroal kyl s) independently séﬂcél'élﬁé‘lwp‘??'éﬁ t he
group of substituents listed below Fnh the definition for "substituted.
"Hal o- substituted alkyl" refers to an al kyl group substituted with one
or nore hal ogen atons (e.g., "fluoro-substituted alkyl"” refers to
fluoronethyl, difluoronmethyl, trifluoronethyl, 1- fluoroethyl,
2- quoroethyl 1,1-difluoroethyl, 1,2-difluoroethyl, 2,2-difluoroethyl,

1,1,1 20 trihh wﬁ@epamauy & ﬂﬂl?shfdrétlebl%ﬂﬁicwio nﬁg J(alaofréfef'rbhl% asthyl,
.1,2,2-trif]luoroeth - tetrafl uoroethy
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C30Co ypotsp ma l@él unsﬁsﬁita@ulor sﬁbgmmearvﬁdrét@ élr!ﬂafe’éubsﬁtuehﬁ;

het erocycl e, | koxy, (Cl-C4)al kyl am no or - aI ké/ m no.

VO 200%9 Bree EEbSﬁﬁm#)ﬂBmté&sgﬁ'eﬂH f'n%ﬂleesfﬁﬁp Of)almﬁhaﬁn)fﬁ Wited below

sat ur aiptheddmtiongbd ‘%ubét&&ed("a'ﬂﬁéuﬁsﬁﬁﬁéd 84tbbByche ringRidd indlubi¥s Fouﬁa'sl' Iy
saturated cycloal kyl") refers to nonaromatic, Tings that are e|t er

par t i aMhereln thecafpopyaiic sgarisfuseddn @ phepyidingse ssindarylhgThe earhecydiecycl i c
o Snaranrhiay e atfachg i leihbnin hit W SIBG Y G orid 3 RELHMEHShiis! | 10
satlgr awt!imténemaﬂmyc&c ringhgystenr When suhstifuted,ithe cadocydicagipup isuch as
eyt port o 4G BB SOl ou M Rl FEF o,
cycl ohd@asjatkenyl, Iﬁﬁ{-ﬁ@)aﬂwllderm | aryk; hefefoatyl] Bhied-piembened betesooyicle,
bi cycl ohirs; Mo fhno HYArdRS (E1-6Sandly, BriteRy, HMh6 dC:-Ca)alkyl amino, di-(Ci-
~ C4)alkyt amino, aminocarboxyiate (1.e., (C1-Ca)alkyl-0-C(O)-NH-), hydroxy(Cz-
20  Cg)alkylamino, or keto (oxo), and more prefeiébly 1 or 2 from substituents
C independently seiected from (Cy-Cz)alkyl, 3- to 6-membered heterocycie, fluora, (Cy-
Cs)alkoxy, (C1-Cq)atkyl amino or di-(C+-C,)alkyl amino. Similarly, any cycloalkyl portion
of a group (e.g., cycldalkylaikyl, cycloalkylamino, efc.) has the same def nition as above.
The temm “partially saturated or fully saturated heterocychc ring” (also referred to
25  as “partially saturated or fully saturated heterocycle ) refers to nonaromatic rings that
are either partially or fully hydrogenated and may exist as a single ring, blcycllc ringora
spiral ring. Unless specified otherwise, the heterocydlic ring is generally a3-to6-
membered ring containing 1 to 3 I[Ieteroatqms (preferably 1 or 2 heteroatoms)
_ independently selected from sdlfﬁr. oxygen and/or nitrogen. Partially saturated or fully
30  saturated heterocyclic rings include groubs’ such as epoxy, aziridinyl, tetrahydrofuranyl,
dihydrofuranyl, dihydropyridinyi, pyrrolidinyl, N-methylpyrrolidinyl, imidazolidinyl,



c as being "optionally substituted", the partially saturated or fully

saturated cycl oal kyl group may be unsubstit ut or substituted with -
one or nore substitu (typically, one to th substi tuents)
e

i ndepend®ifx3605/id823ct ed from t he group of substitUents PaEIB2oD40aISEIY i N
the definition for "substituted." AlXlubstituted carbocyclic ring al so -
I ncl udes groups wherein the carbocyclic ring is fused to a phenyl ring
(e.qg., indanyl). The carbocyclic group nay be attached to the chem cal
entity or noiety by any one of the carbon atons is within the

carbocyclic ring system Wen substituted, the carbocyclic group is
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group may be unsubstiuted or substituted with one or nore substltuents

(typi cah?-t?I'OWﬁé postionnferaroundeg:. mr@yvqlmwﬁﬂeﬂtaw heteregyde carbonyl,

etc.) has the same definition as above.

20 . The term "aryl” or “aromatic carbocyclic ring” refers to aromatic moieties having a
single (e.g., phenyi) or a fused ring system (e.g., naﬁhthalene. anthracene, .
phenanthrene, etc.). A typical aryl group is a 6- to 10-membered aromatic carbocyclic ()
ring(s). When mdlcated as being optnonally substituted”, the aryl groups may be
unsubstituted or substituted with one or more substituents (preferably no more than

25 three substituents) independently s_elected_v from the group of substituents listed below in
the definition for “subsfituted.” Substituted aryl groups include a chain of aromatic
moieties (e.g., biphenyl, terphenyl, phenylinaphthalyl, etc.). When substituted, the
aromatic moieties are preferably substituted with 1 or 2 substituents independently
selected from (C;-C4)alkyl, (C2-Ca)alkenyl, aryi, heteroaryl, 3- to 6-membered

30 heterocycle, bromo, chioro, fluoro, lodo, cyano, hydroxy, (C1-Cs)alkoxy, aryloxy, amino,
(C1-Cs)alkyl amino, di-(C4-Ca)aikyl amino, or aminocarboxylate (i.e., (C1-Ca)alkyi-0-



fromthe group of substituents listed belowin the definition for

~"substituted.” A substituted heterocyclic ring includes groups wherein

the heterocyclic ring isghused to an aryl or hetergaryl ring (e.g.,
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cyano, hgteroaryl groupg Giay®e) urisubstifuteti subglitutpdosith oms/obmore substituents
(preferably no more than three substituents) independently selected from the group of
substituents listed below in the definition for “substituted.” When substituted, the
20 heteroaromatic moieties are preferably substituted with 1 or 2 substituents
C _ independently selected from (Cy-Ca)alkyl, (C2-Ca)alkenyl, aryi, heteroany, 3- to 6-
membered heterocycle, bromo, chloro, fluoro, iodo, cyano, hydroxy, (C+Cas)altkoxy,
aryloxy, amino, (C+-Cs)alkyl amino, di-(C+-Cs)alkyl amino, or aminocarboxylate (i.e., (Cy-
Cs)alkyl-O-C(O)-NH-), and more preferably, 1 or 2 substituents independently selected
25 from (Cy-Cy)alkyl, chioro, fluoro, cyano, hydroxy, (C+-Ca)alkoxy, (C+-Ca)alkyl amino or
di-(C4-Ca)alkyl amino. The heteroaryl group may be attached to the chemical entity or
moiety by any one of the atoms within the aromatic ring system (e.g., imidazol-1-yl,
imidazol-2-yl, imidazol-4-yl, imidazol-5-yl, pyrid-2-y1, pyrid-3-yi, pyrid-4-yl, pyrid-5-yi, or
pyrid-6-yl). Similarly, the heteroaryl portion (i.e., heteroaromatic moiety) of a
30 heteroaroyl or heteroaroyloxy (i.e., (heteroaryl)-C(0)-O-) has the same definition as
above.
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substituents, respectively.

The term "substituted” specifically envisions and allows for one or more

20 substitutions that are common in the art. However, it is generally understood by those
skilled in the art that the substituents should be selected so as to not adversely affect
the phamacological characteristics of the compound or adversely interfere with the use (’
of the medicament. Suitable substituents for any of the groups defined above include
(C+-Cs)alkyl, (C3-Cr)cycloalkyl, (Co-Cg)alkenyl, {G1-Cs)alkylidenyl, aryi, heteroaryl, 3- to

25 6-membered heterocycle, halo (e.g., cﬁloro. bromo, iodo and fluoro), cyano, hydroxy,
(C+-Cg)alkoxy, aryloxy, sulfhydryl (mercapto), (C+-Cg)alkyithio, aryithio, amino, mono- or
di-(C4-Ce)alkyl amino, quatemary ammonium saits, amino(C;-Cg)atkoxy,
aminocarboxylate (i.e., (C-Cg)alkyl-O-C({O)-NH-), hydroxy(C2-Cg)alkylamino, amino(C-
Cg)alkyithio, cyanoamino, nitro, (C1-Cg)carbamyl, keto {(oxo), acyl, (C1-Ce)alkyi-CO2-,

30 glycolyl, glycyl, hydrazino, guany), suifamyl, sulfonyl, suifinyl, thio(C,-Cg)alkyl-C(O)-,
thio(C4-Cg)alkyl-COz-, and combinations thereof. In the case of substituted



14 The term"acyl" refers to hydrogen, alkyl, partially saturated or
. fully saturated cycloalkyl, partially saturated or fully saturated
het erocycl e, aryl, and Reteroaryl substituted car nyI groups For

exanpl e, acyl includes ups such as (G - C6)alk forny ,
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substi tuent s, respectively. The term "substituted" specifically
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art that the substituents shoul sel ected so as to not versely
af f ect mMalrculhisrwaledl ogi cal char acteristics of the conpound or adversely
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(C, -166) attachad o an aming group that blocks onprodects the aminpGun&inalityyih theeri no,
(1 0o) PRPUBTCPURaR aring DR sot i RsE acefll MiiTRERBL & ° ¢
C6) al ky butoxgcarbpaydBOC)pbenmtyloxycarbShyl (OBepamh Rfluorergimetholendxycachonyl
(G-06) ?II-'mXc) cé?niilarly, a "hydroxy-protecting group” refers to a substituent of a hydroxy
group that blocks or protects the hydroxy functionality. Suitable protecting groups -
20 include acetyl and silyl. A “carboxy-protecting group” refers to a substituent of the
C carboxy group that blocks or protects the carboxy functionality. Common carboxy-
protecting groups include -CH>CH,SQ,Ph, cyanoethyl, 2-(trimethylisiiyl)ethyl, 2-
(trimethyisityt)ethoxymethyl, 2-(p-toluenesuifonyl)ethyl, 2-(p-nitrophenyisulfenyl)ethyl, 2-
(diphenylphosphino)—ethyl, nitroethyl and the like. For a generai descripﬁon of
25  protecting groups and their use, see T. W. Greene, Protective Grougs in Orgam
Svnthesis, John Wiley & Sons, New York, 1991.
The phrase “therapeutically effective amount” means an amount of a compound
of theg present invention that (i) treats or prevents the particular disease, condition, or
disorder, (ii) attenuates, ameliorates, or efiminates one or more symptoms of the
30 particular disease, condition, or disorder, or (i) prevents or delays the onset of one or

more symptoms of the particular disease, condition, or disorder described herein.



30 glycolyl, glycyl, hydrazino, guanyl, sulfanyl, sulfonyl, sulfinyl,

thi o(Cl-C6)al kyl -C(O) - t hi o( C1- C6) al kyl - CO2-, and conbi nati ons -
thereof. In the caseg substituted WO 2005/ 04@,; PCT/ 182009/ 003522

I s conbiweatpasrmgss2gucii as "substituted aryl (Cl- | kylpoT/Bhdold@gasine aryl
or the alkyl group may be substitutsed, or both the aryl and the al kyl -
groups nmay be substituted with one or nore substituents (typically, one
to three substituents except in the case of perhalo substitutions). An
aryl or heteroaryl substituted carbocyclic or heterocyclic group may s

be a fused ring (e.g., indanyl, dihydrobenzofuranyl, dihydroindolyl,
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1991. receptor.
The term compounds of the present mventlon (unless specnﬁca!ly identified
otherwise) refer to compounds of Formulae (I) (II) (I-A), (1-8), (-C), (I-D), (I-E), (-F), (I-G)

20 (I-H), (), (I-J), (1K), (I-L), (--M), (I-N), (I 0) (l-P) and (I-Q) , prodrugs thereof,
pharmaceutically acceptable salts of the compounds, and/or prodrugs. and hydrates or
solvates of the compounds, salts, and/or prodrugs, as well as, al sterebisomers (including ()
diastereoisomers and enantiomers), tautomers and isotopically labeled compounds. All
amorphous and crystalline forms of the compounds are included as well.

25 As used herein, structures drawn with circles within a ring designate aromaticity.
For example, the following chemical mbiety designates a pyrazole ring when A is nitrogen
and B is carbon; and the chemical moiety designates an imidazole when A is carbon and
B is nifrogen.



The phrase "therapeutically effective anmount” means an anount of a
«conpound of the present invention that (i) treats or prevents the
particul ar di sease, condjghi on, or disorder, (ii) aftenuates,
aneliorates, or elimnat one or nore synptons of ’e 30 particul ar

‘di sease, VWORILe822 or di sorder, or (iii) prevents dedng30tioassans et
of one or nore synptons of the parti?Tcul ar di sease, condition, or

di sorder described herein. WO 2005/044822 0 0 PCT/ 182004/ 003522 16 The
term"animal" refers to humans (nale or ferale), conpanion ani mals
(e.g., dogs, cats and horses), food-source ani nal S, 200 animals, marine
animals, birds and other simlar ani mal species. Edi bl e ani mal s"

refers to food SO e I@ni mal s suc as cows, pi gs ep and poultry. 5
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both preventative, i.e., prophylactic, and pal I i ative treatnment. 10 The
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cannabi noi d receptor” refersnmmmmgmmor deactlvatlon of a
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available via the Beilstein online database)).
For illustrative purpases, the reaction schemes depicted below provide potential
routes for synthesizing the compounds of the present invention as well as key

-0,

15 intermediates. For a more detailed description of the individual reaction steps, see the
Examples section below. Those skilled in the art will appreciate that other synthetic
routes may be used to synthesize the inventive compounds. Although specific starting

materials and reagents are depicted in the schemes and discussed below, other stériing
(v materials and reagents can be easily substituted to provide a variety of derivatives and/or

20 reactidn conditions. In addition, many of the compounds prepared by the methods
described below can be further modified in light of this disclosure using conventional
chemistry well known to those skilled in the art.

In the preparation of compounds of the present invention, protection of remote
functionality (e.g., primary or secondary amine) of intermediates may be necessary.

25 The need for such protection wili vary depending on the nature of the remote
functionality and the conditions of the preparation methods. Suitable amino-protecting
groups (NH-Pg) include acety, trifluoroacetyl, f-butoxycarbonyl (BOC),
benzyloxycarbonyl {CBz) and 9-flucrenylmethyteneoxycarbonyl (Fmoc). The need for



anor phous and crystalline forns of the conpounds are included as well.

25 As used herein, structures drawn with circles within a ring designate .
aromaticity. For ex‘l e, the follow ng chemc noi ety designates a
pyrazol ewoizog/dmen A TS nitrogen and B is carbdM angdiig@iessAl

noi ety designates an i m dazole whengA is carbon and B is nitrogen. WO -
2005/ 044822 PCT/ 1B2004/ 003522 17 "A-R "~ ~N-RO ~~- Ro B yyy~~~~ R R R
DETAI LED DESCRI PTI ON Conpounds of the present invention may be

synt hesi zed by synthetic routes that s include processes anal ogous to

t hose well-known in the chemical arts, particularly in 1light of the
description contained herein. The starting materials are generally.
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pot ent ofmula el for synthesizing the compounds of the present
invention as well as key is internediates. For a nore detail ed
description of the individual reaction steps, see the Exanples section
bel ow. Those skilled in the art will appreciate that other synthetic
routes may be used to synthesize the inventive conpounds. Although
specific starting materials and reagents are depicted in the schenes O
and di scussed below, other starting C. materials and reagents can be
easily substituted to provide a variety of derivatives and/or 20
reaction conditions. In addition, many of the conpounds prepared by the
met hods descri bed bel ow can be further nodified in light of this
~disclosure using conventional chemstry, well known to those skilled in
“the art.
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In the preparation of conpounds of the present invention, protection of
«renote functionality (e.g., primary or secondary am ne) of

i nternedi ates may be neggssary. 25 The need for sgpch protection wll
vary depending on the re of the renmote functi lity and the

“condi ti oW® 2005/4u822pr eparati on net hods. Suitabl e am no-RUTABZWHAIG22 gr oups
(NH-Pg) include acetyl, trifluoroac®yl, t-butoxycarbonyl (BQCC),

benzyl oxycar bonyl (CBz) and 9-fl uorenyl net hyl eneoxycar bonyl (Fnoc). The
need for WD 2005/ 044822 PCT/ 1B2004/ 003522 18 such protection is
readily determ ned by one skilled in the art. For a general description
of protecting groups and their use, see T. W Geene, Protective G oups
in Organic Sydghem s, John Wl ey &ofons, New Yor 199]cogcheme |
_outlines t erfer al procedu)r;}—(ne coul d use to pro e conmpounds s of
“the pr? NVentilon-wher a4 s_mi t r oger——-B=1s n.Mnd Xis 0 (i.e.,
conpound ofN Forrml a (1-A). O WD 2005/ 044822 PCT/ 1§ 004/ 003522 19
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(I-A)
Schemel

The starting pyrazolo ester may be prepared by procedures described in U.S.
Patent No. 5,624,941 and is incorporated herein by reference. The bromo intermediate
5 (ta) may be prepared using conventional bromination procedures well-known to those
skilled in the art. For example, the pyrazolo ester may be freated with bromine in a
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converted to a hydroxy group by treating aldehyde intermediate (1c) with a N
10  percarboxylic acid (e.g., m-chloroperbenzoic acid) in an aprotic solvent (e.g., (J
dichloromethane) followed by treatment with a strong base (e.g., triethylamine) in a
protic solvent (e.g., methanol). An appropriate allyl group may be condensed with the
hydroxy group to form the desired allyl ether intermediate (1e) using conventional
means. For example, hydroxy intermediate (1d) may be treated with a strong base
15 {e.g., sodium hydnde) followed by the addition of the desired allyt bromide in a polar .
solvent (e. g., dimethylisulfoxide (DMSQ)). The pendant olefin group may be oxldatively
cleaved to ltS corresponding aldehyde using procedures analogous to those described
above for the conversion of vinyl intermediate (1b) to its corresponding aldehyde
intermediate (1¢), The desired amino group (-NHR*) may be introduced by treating -
20 aldehyde intermediate (1e) with the desired amine (R*NH,) in the presence of sodium
triacetoxyborohydride (NaBH(OAc)3) in a protic solvent (e.g., acetic acid and —
_1,2-dichloroethane). The carboxy-protecting group may be removed by treating the L)
ester with a strong base (é.g., an alkali metal hydroxide, such as potassium hydroxide)
in a protic solvent (e.g., ethanol). The amino intermediate (1h) may then be cyclized to
25 thefinal praduct (I-A) by treatment with 1-propanephosphoric acid cyclic anhydride in
the presence of a base (e.g., friethylamine) in an aprotic solvent (1,2-dichloroethane).
Scheme Il below iliustrates an altemative synthesis of intermediate (1d).
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Scheme I! ' '
The keto ester intermediate (2a) can be prepared by condensing the desired acid
chioride with 2,2-dimethyl-[1,3]dioxane-4,6-dione in the presence of a base (e.g.,
5 pyridine) in an aprotic solvent (e.g., methylene chioride) followed by heating at an
elevated temperature in a protic solvent (e.g., ethanol). The hydrazono intermediate
{2b) can then be prepared by treating the keto ester (2a) with the desired amine in the
presénce of sodium nitrate in an acidic medium (e.g., aqueous acetic acid). The bromo
group may then'be introduced using standard bromination procedures well-known to
10 those skilled in the art. For example, intermediate (2b) can be treated with copper (i)
C bromide in an aprotic solvent {e.g., ethyl acetate and chloroform) at an elevated
temperature. Cyclization of the bromo intermediate (2¢) may then be accomplished by
heating in a polar solvent (e.g., methanol) in the presence of sodium acetate (or
triethylamine).
15 Scheme lli outiines an alternative procedure for synthesizing compounds of the
present invention where A is nitrogen, B is carbon and X is O (i.e., compound of
Formula.(I-B)) starting with intermediate (1d).



5 pyridine) in an aprotic solvent (e.g., nethylene chloride) foll owed by
heating at an elevated tenperature in a protic _golvent (e.g., ethanol). -
The hydrazono internélate (2b) can then be pr?red by treating the
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reactions well-known to those skilled in_ the art. For exanple, the
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The amide intermediate (3a) may be prepared from the carboxylic ester (1d) by C )
5 condensing the desired hydroxy amino compound with intermediate (1e) at an elevated
temperature in an aprotic solvent (e.g., toluene). The compound of Formula (i-B) may
then be produced using stand:'::rd ether-forming reactions well-known to those skilled in
the art. For example, the ether linkage may be formed using the Mitsunobu reaction
conditionS (1,1'-(azodicarbonyl)dipiperidine (ADDP) in the presence of
10 triphenylphosphine). See, Mitsunobu, O., Synthesis, 1 (1981).
Scheme IV outlines the general procedures one could use to provide compounds
of the present invention where A is nitrogen, B is carbon, and X is ~C(R®)(R*)-, where
R® and R* are as defined above.

)



conditions (1,1 -(azodi carbonyl)di pi peridine (ADDP) in the presence of
“to triphenyl phosphine). See, Mtsunobu, 0., Synthesis, 1 (1981). Schene
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(4a) may be introduced via a palladium (Pd(0))

Scheme IV
The allyl group of intermediate (4a) may be introduced via a palladium (Pd(0))

5 catalyzed coupling of the bromo intermediate (1a) with the desired organostannane
using procedures analogous to those described by Martorell, G., et al. in “Palladium
catalyzed cross-coupling of phenol triflates with organostannanes. A versatile approach
for the synthesis of substituted resorcinal dimethyl ethers,” Tetrahedron Lett, 31(16),
2357-2360 (1990). For example, intermediate (1a) may be treated with the desired
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20 Scheme V outlines the general procedures one could use to provide compounds
of the present invention where A is nitrogen, B is carbon, and X is —-N{R*)-, where R* -

is as defined above. (/
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R Re Ro (51) (5k) (5 Ras NNPg - . 1 Rx~ 0 Ras Rao sa Ray e R3'N OR
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Schene V WO 20051044§ PCT/ 1B2004/ 003522 26 Liga um salt (5b) can be

pr epar edwipzobsagzaent “0f net hyl ketone (5a) wit hoTi t hi pgs1B2004/003522

hexanet hyl di si |l azi de at a tenperatuge of about -78 Cin an aprotic -
sol vent such as THF, followed by condensation with diethyl oxal ate, as
described in WO 00/46209. The isolated lithiumsalt (5b) is then

di ssolved in an acid such as acetic acid and nitrosated s by dropw se

addi tion of aqueous sodiumnitrite at a tenperature of about 0-10C
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m xtur Fe“memﬂ'gﬁ???‘ mdmpemtxgﬁ?feabogg:)ﬁ% ﬁ%ﬁn an a?;ot[&ﬂverﬁ such as
ot Sk Falowbas randiaston W tietn pasiete. 35 dasoiat B 093809 . 0 "o
atot méaw@n %tau RS d?séd!vé& mvw@c.a isliElPas AvERT atig dndchitroddted
nitroso group o i ntermedi ate (5d) can be reduced by treatnent of

(5d¥ - wbvrﬂr@mqsa mddmpn iob ARueoussadiym itriteat tempesaire Dfsa'éwté)s1%@1y|
Feduct verehelifogs, 209'(FS) BUETIRARISEE D0 52208 (191087 Abstuted
(5f) (hydrazinesmay therbe atded dicsatly de the taaction mixtute tnrafforintermpdiated(Se).
' eagentc‘}ch%&o%o&l(gg? is accomplished by heating intermediate (5c) and a catalytic amount
of an acid such as concentrated sulfuric acid in a solvent such isopropanol at a
10 temperature of about 60 °C to provide nitrosopyrazole (8d). The nitroso group of ()
intermediate (5d) can be reduced by treatment of (5d) with sodium dithionite in a
mixture of solvents such as ethyl acetate and water, affording aminopyrazole (5e),
" which may be reductively alkylated with an appropriately protected amino aldehyde (5f)
(such as tert-butyl N-(2-oxoethyl)carbamate when R* = H) and a reagent like sodium
15 triacetoxyborohydride or sodium cyanoborohydride to give intermediate (5g) (see, e.g.,
EP 1329160). Altemnatively, amine (5e) can be coupled with acid (5h) under standard
conditions to give amide (5i), which can then be reduced {e.g., BH3) to give amine (5g).
The carboxy-protecting group in (5g) can be hydrolyzed with a strong base (e.g., an
alkali metal hydroxide such as potassium hydroxide) in a polar, protic solvent (e.g.,
20 ethanol) to give intermediate (5)). Removal of the amino protecting group using
standard methods (e.g., trifluoroacetic acid or aqueous HCI in ethanol for removal of )
Boc group, hydrogenolysis for removal of Cbz group) can provide the amino acid )
derivative (5k) which can cyclize in the presence of a coupling reagent (e.g., EDC or O-
{7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate (HATU)) to
25 form the lactam {5m). Altemnatively, deprotection of the amino function'ality in (5g) using
standard conditions, followed by treatment with a base (e.g., sodium ethoxide) in an
alcoholic solvent (e.g., ethanol) or with a strong acid such as polyphosphoric acid (PPA)
can yield lactam (5m). Compounds of formula (I-D) can be prepared from (5m) by
treatment with a suitable alkylating agent (i.e., R*-X where X is a leaving group) in the
30 presence of a strong base (e.g., sodium hydride) in a polar solvent (e.g., DMF, THF).
Compounds of formula (I-E) can be prepared from (i-D) by deprotonation with a base
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In certain instances, it maybe necessa ir.st protect the N-4 amino
group i rPeRratestionaf (ba) apd eyclization gs PFQ“I'Q‘-EB?%RFEPW CAR PERASFRTEROYNGS Hfe
renoved fbﬁmﬁangsequent step follow ng al kylation with R4-X The Rea
group In (I- can al so be introduced earlier in the sequence b

treating int entativesypmplesolaempaynds of Berenya (Bl that M@%?Pé'teidng
;gl 3gﬁ?m% CH2Cl g?fc fle%dnecessar&em%?Mﬁﬁ;I )é"r Irr%q et orbﬁhéhr?{})? ?3: 2’[ e
(5g) ca glaeny&)ri-(laazﬂ {ribdaroethy-4,5, 6 J-tetrahydro-2H-pyrazo 0[4 3-e][1 4]d1azep|n-
8-one; and 3-(4-chlorophenyl)-2-(2-chiorophenyl)-6,6-dimethyl-7-(2,2,2-trifluoroethyt)-
4.5,6,7-tetrahydro-2H-pyrazolof4,3-e][1,4]diazepin-8-one.
20 A representative example of a compound of Formula (I-E) that may be prepared
C - by the procedures described above in Scheme IV includes 3~(4-chlorophenyl)-2-(2-
chlorophenyi)-4,6 6—tnmethy|—7—(2 2,2-trifluoroethyl)-4,5,6,7-tetrahydro-2H-pyrazolof4,3-
e][1.4)diazepin-8-one.
Scheme VI outlines a variation in the procedure described in Scheme V where
25 the R* substituent is already present in the starting aldehyde (6a) or acid (6c).
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» Scheme Vi
The aminopyrazole intermediate (5e) can be treated with an aldehyde
intermediate (65) in the presence of an acid catalyst (e.g. acetic acid) and reducing

5 agent (e.9. NaBH3CN, NaBH(OAc)s) in a non-polar solvent {e_g. 1,2-dichloroethane) to
give intermediate (6b). Alternatively, amine (5e) can be acylated with acid (6¢) under C)
standard conditions to give amide (6d), which can then be reduced (e.g., BH;) to give
amine (6b). Removal of the amino protecting group under standard conditions can yield
intermediate (6e) that can be converted into lactam (1-F) as previously described.

10 Representative examples of compounds of Formhla (I-F) that may be prepared by the
procedures described above in Scheme VI include 2-(2-chlorophenyi)-1-(4-
chlorophenyi)-9-methyl-5,6,7,7a,8,9-hexahydro-2H-2,3,4a,9- '
tetraazacyclopentalfjazulen-4-one; and 2-(2-chlorophenyi)-1-(4-chlorophenyl)-
2,5,6,7,8,8a,9,10-octahydro-2,3,4a, 10-tetraaza-benzo[flazulen-4-one.
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Intermediate (7a) may be prepared from amine (5e) using conventional reductive
amination procedures well known to those skilled in the art. Intermediate (7a) may aiso
C be prepared by acylation of (5e), followed by selective amide reduction as described
earlier. The amine may then be homologated to bromide (7b), such as by alkylation with
10 1,2-dibromoethane in the presence of a base like potassium carbonate or sodium ‘
carbonate in a suitable solvent (e.g., acetonitrile, THF, or DMF) at a temperature from
afound 0-100 °C using procedures such as those described in Heteroatom Chemistry,
13, 63-71 (2002). Subsequent treatment with a primary amine will give an intermediate
secondary amine (see US 6,207,663) which may spontaneously cyclize to the tactam (I-
15 G). Alternatively, the ester can be hydrolyzed to the acid and then coupled with the
amine to form the lactam (I-G) using conditions well-kndwn to those skilled in the art. A
representative example of compound of Formula (I-G) that may be prepared by the
procedures described above in Scheme VIl includes 3-(4-chlorophenyi)-2-(2-
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Intermediate (8a) can be reacted with dialkyl aminomalonate (8b) to provide the
5-hydroxy-1H-imidazole-4-carboxylic acid alkyl ester derivative (8¢) using procedures
analogous to those described in J. Het. Chem. 19, 193-200 ('1 982). Treatment of (8¢)

10 with allyl bromide in a polar solvent (e.g., THF) using a mild base (e.g., potassium
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di al kyl ami nonmal onate (8b) to providé the 5-hydroxy-1 :
H i mi dazol e-4-carboxylic acid al kyl ester derivative (8c) using
pr ocedur es

carbonate) can provide the O-alkylated intermediate (8d). The olefin group in (8d) can
be di-hydroxyiated using osmium tetroxide in the presence of N-methylmorpholine-N-
oxide in an aqueous solvent (e.g. dioxane and HzO) and the diol intermediate can be
oxidatively cieaved using sodium periodate to give Intermediate (8e). Treatment of the
5 aldehyde (8e) with an appropriately substituted amine (R*NH.) in the presence of an
acid catalyst (e.g. HOAc) and a reducing agent (e.g., NaBH;CN, NaBH({OAc)s) can yield
intermediate (8f). Hydrolysis of the carboxy-protecting group in (8f) can provide
intermediate (8g) which can be cyclized in the presence of EDC or HATU as previously
C i described to provide compound (I-H). Intermediate (8f) can be converted directly into (!-
10 H)under acidic (PPA) or basic (NaOE/EtOH) conditions as described earlier.
In an altemative synthesis of compounds of formula (I-H) wherein R* and R*®
may be a substituent other than hydrogen. Intermediate (8¢) can be reacted with a
substituted or unsubstituted p-haloethyleneamine derivative where the amino group is
suitably protected and R*™ is either hydrogén or R, The product from the alkylation
15 step, intermediate (8i), can be deprotected under standard conditions and cyclized in
the presence of acid (e.g., PPA) or base (e.g., NaOEYEtOH) to yield (I-H) when R* is
R*. When R* is hydrogen, the amide may be aikylated under standard conditions as
described above to provide (I-H).

Scheme |X describes an alternative method for preparing intermediate (8¢).
20 B



anal ogous to those described in J. Het. Chem 19, 193-200 (1982).
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intenmediate (9a) can be prepared by treating the appropriate amine having the
desired R' group with trimethyialuminum under inert atmospheric conditions followed by
5 condensation with the appropriate cyanide having the desired R® group. Suitable
amines include substituted phenyl amines (e.g., 4-chlorophenyl amine, 4-fluorophenyl
amine, 4-bromophenyi amine, 4-icdophenyl amine, 4-cyanophenyl amine, and the like)
pyridin-2-yl amine, pyridin-3-yl amine, pyridin-4-yi amine, substituted pyridinyt amines
(e.g., 2-dimethylaminopyridin-5-yi amine, 2-methoxypyridin-5-yl amine, 5-chloropyridin-
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can be prepared by treati ng the appropriate am ne ving the desired R
group with trinmethyl al bnum under inert atnosphe conditions foll owed
by s cowoenesasssad Wi th T he appropriate cyani-de havi ngams209¢803622d R
group. Suitable am nes include substdtuted phenyl am nes (e.g.,

4-chl orophenyl ami ne, 4-fluorophenyl am ne, 4-bronophenyl am ne,

4-i odophenyl am ne, 4-cyanophenyl am ne, and the like) pyridin-2-yl

am ne, pyridin-3-yl am ne, pyridin-4-yl am ne, substituted pyridinyl
amnes (e.g., 2-dinethylam nopyridin-5-yl am ne, 2-nethoxypyridin-5-yl
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" cyano ceg@wwlﬁpdumh mﬂ.mwénmnwé@ dehaimitis! (bid. 2 chierabenzonitrile, 2-
2- chloro enzonitrile
fluorobenzonitrile, 2-methoxybenzon|tnle 2-methylbenzomtnle 2 4-dichlorobenzonitrile,
2 4-difluorobenzonitrile, 2-chloro-4-fluorobenzonitrile, 2-chloro-4-methylbenzonitrile, 2,4- -
dimethoxybenzonitrile, 2-methyi-4-chiorobenzonitrile, and the like), cyano-substituted
pyridines (e.g., 4-cyano-3-chloropyridine) and other commercially available or easily
synthesized substituted or unsubstituted aryl or heteroaryl nitriles.

10 intermediate (9a) can then be condensed with a 3-bromo-2-oxo-propionic acid
ester (wherein R is an alkyl group like methyl, ethyl, propyl, benzyi, etc.) to produce the
cyclized 4-hydroxy-4,5-dihydro-1H-imidazole ester (9b) using procedures analogous to
those described by Khanna, LK., et al., in J. Med. Chem., 40, 16834 (1997). For
example, the amidine intermediate (8a) is refluxed in a polar solvent (e.g., isopropanol)

15 in the presence of a mild base (e.g., sodium bicarbonate). Generally, the reaction (j.e.,
cyclization followed by dehydration) procéeds directly to the desired imidazole ester
intermediate (9¢). In some instances, it may be necessary to dehydrate the carbinol
condensation product (9b) with an acid catalyst (e.g., toluene suifonic acid in refluxing
toluene) to provide the desired imidazole ester (9c).

20 The imidazole ester (Sc) can be prepared from the 4-hydroxy-4,5-dihydro

C intermediate (8b) using standard dehydration procedures well-known to those skilled in
the art. For example, intermediate (9b) may be treated with p-toluenesulifonic acid
monohydrate in refluxing toluene. Altematively, intermediate (9b) may be treated with
methanesulfonyl chloride in the presence of a base (e.g., triethylamine).

25 intermediate (9d, where L is a halogen) can be synthesized from imidazole ester
(9¢) ﬁsing a halogenating agent such as bromine, N-bromosuccinimide, icdine, or N-
iodosuccinimide in a suitable protic solvent such as glacial acetic acid or trifluoroacetic
acid or an aprotic solvent such as acetonitrile, ether or THF, at reaction temperatures
ranging from 35 °C to 100 °C. Transmetalation of (9d) using an alkyl lithium base,

30  preferentially n-Buli or terf.-butyl lithium, or an alkyl Grignard reagent such MeMgBror
EtMgBr, in a polar, aprotic solvent such as diethyl ether, dioxane or THF, at reaction
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15 Intermediate (9a) can be condensed with 3-bromo-4-hydroxy-2-oxo-butyric acid

alkyl ester derivative {10a) with a suitable protecting group on the 4-hydroxy substituent
to produce the cyclized intermediate (10b) which can be dehydrated as previously



equi val ent such as DMF, fornyl piperidine, or ethyl formate provides the
- al dehyde derivative (9e). Alternatively, (8e) may be prepared directly
from (9c) by: (1) treat t with POCI3 or POBr3 igaa sol vent such as
DMVF at reaction tenper es ranging from35 s C t#LOO C, followed by
“hydr ol ysiV¥Q 2096/0¢4822 preparing in situ several equival enPET/H2084/008522 srei er
reagent (POCI3 or POBr3 in DVMF) in &f aprotic solvent such as CH2ClI 2 or
di chl oroet hane, followed by hydrolysis. The al dehyde internedi ate (9e)
can be converted into the hydroxy intermediate (8c) by the nethods
described in Scheme | for the conversion of internediate (lc) to
internediate (1d). 10 The al dehyde internediate (9e) may al so be
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5-hydroxymethylimidazolyl derivative (9d) can be treated with oxalyl chloride, DMSO
and a tertiary amine base such as triethylamine or diisopropylethylamine in a
halogenated solvent such as CHoCl; or CHCl;. Altematively, the intermediate (10d) can

C . be oxidized using MnO; in a polar or non-polar solvent such as MeOH, acetone,

10 dioxane, ether, CHClz, or CHCl,.

Representative examples of compounds of Formula (I-H) that may be prepared
by the procedures described above in Schemes Vi, IX or X include: 2-(2-
chlorophenyl)-3-(4-chlorophenyl)-7-(2,2,2-trifluoroethyl)-6, 7-dihydro-3H,5H-4-oxa-1,3,7-
triaza-azulen-8-one; 2-(2-chlorophenyl)-3-(4-chlorophenyl)-7-(2,2-difluoropropyl)-6,7-

15 dihydro-3H,5H-4-oxa-1,3,7-triaza-azulen-8-one; and 3-(4-chiorophenyl)-2-(2-
chlorophenyi})-6,6-dimethyi-7-(2,2,2-trifluoroethyl)-6, 7-dihydro-2H,5H-4-oxa-1,2,7-triaza-
azulen-8-one.

Compounds of the present invention where A is carban, B is nitrogen and Xis N
¢an be prepared as shown in Scheme Xl.



described to give the imdazoyl internediate (10c). The protecting group'
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The intermediate (11a), prepared as shown in Scheme IX for compound (9d, L =

Br), can be treated with an ammonia equivalent such as lithium bis(trimethylsiiyl)amide
5 in the presence of a catalytic amount of Pd(dba). and a phosphine ligand such as P(t-
Bu)z in a non-polar solvent (e.g., toluene) at temperatures ranging from 23 °C to reflux
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1t or T BT T hAERLR "I iR RS G i BlelBEnO ke 08, (111,
can de snd_}drﬂttu@betﬂyboacmydnde( d:ﬂsbdamdwanehraoﬂwdmﬂe() canlprovice intermgidiate an
Goscr i HAdebBe0eS ot ReTeD).o ARbmatiuclyiamipet) st it 45 aBheda vidh o °°
(11d) under standard conditions fo give an amide, which can then be reduced (e.g.,
BHs) to give amine (11e) as described above. Hydrolysis of the carboxy-protecting
group_ in (11e) with agueous K2CQOs in an alcoholic solvent or with an alkali base such as
10 KOH in a polar solvent (e.g., ethanol) can provide intermediate (11f). Deprotection of
the amino group in (11f) using standard methods can provide intermediate (11g), which
can undergo cyclization as previously described to form lactam (I-l, R®® =H)or
compound (I-J,-R* = R%). Altematively, the amino protecting group in (11e) can be
removed and the product treated with a base (e.g., sodium methoxide) in an alcoholic
15 solvent (e.g., methanol) or an acid (e.g., PPA) to form the lactam (I, R* = H) or
compound (I-J, R** = R*) as described previously. Compounds of formula (I-J) and (I-K)
can be prepared from (I-I) as described for pyrazolyl analogs (I-D) and (I-E) in Schemes
V-VII.
Compounds of formula {I-J4) can also be prepared from compdund (I-1) via the
20 route shown: in Scheme Xil.



group in (1le) with aqueous K2CO3 in an al coholic solvent or with an
al kali base such as Cto KOH in a polar solvent (e.g., ethanol) can
provi de internedi ate 1f). Deprotection of th*m’ no group in (11f)
usi ng stywodeusmsdses hodS. can provide i nternedi ate 19) pCHBLI04/0633 22
undergo cyclization as previously dmsscribed to formlactam (1-1, Rda =
H or conpound (1-J, R4A0 = R). Alternatively, the am no protecting
group in (11le) can be renoved and the product treated with a base
(e.g., sodium nethoxide) in an alcoholic 15 solvent (e.g., nethanol) or
an acid (e.g., PPA) to formthe lectern (I-1, R4A0O = H) or conpound
(I-J, R4da = R4) as descri bed pl’4§VI ousl Conmpounds of fornula (I1-J) and
-K) can be prepared from (I I) as d 4ebed for pyrazolyl anal ogs
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Scheme Xii

Reaction of intermediate (11a) with ethylenediamine or an appropriately
5 substituted ethylenediamine derivative and cupric oxide in a solvent such as pyridinein
the presence of a base such as potassium carbonate can provide intermediate (12a) .
which can undergo cyclization under basic (NaOMe/MeOH) or acidic (PPA) conditions
to provide intermediate (11h, R*® = H) or compound (-1, where R*® = RY). Alternatively,
ester (12a) may be hydrolyzed to prove acid (11g). Methods described in Scheme XI
10 can be used to convert intermediate (11g) and compound (I-1) to compounds of Formula
(-J).
Representative examples of compounds of Formula {I-1), (I-J) or (I-K) that may be
prepared by procedures described above in Schemes Xl and Xil include: 3-(4-
chiorophenyl)-2-(2-chiorophenyi)-7-(2,2,2-trifluoroethyl)-4,5,6,7-tetrahydro-3H- _
15 imidazof4,5-e][1,4])diazepin-8-one; 3-(4-chlorophenyl}-2-(2-chiorophenyl)-4-methyl-7-



R-NYN R (l1-J) Schenme X11 Reaction of internmediate (11 a) with

‘et hyl enedi am ne or an appropriately s substituted ethyl enedi am ne
derivative and cupric oxjde in a solvent such as pyridine in the
presence of a base such pot assi um car bonat e can@;\)/;i de internedi ate
112a) wiWwoRoEsaHd482dder go cycli zati on under basic ( CYaBk4/003582Ci di C
(PPA) conditions to provide interned®ate (11h, Roe = H) or conpound
(I-1, where Rda = R4). Alternatively, ester (12a) nay be hydrolyzed to
prove acid (11g). Methods described. in Schene XI to can be used to
convert internediate (11g) and conpound (I-1) to conmpounds of Fornul a
(I ) Represent ati ve exanpl es of conmpounds of Forrmula (1-1), (1-J) or
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chl or opebigrPReny)R-heiipmphenyll-#.8/8-timethyl-1-(2,2 2doRderoethy)- 4.58.5, 7- t etrah
d 3Hy,
3 22 o gthay Whﬂd%fﬂ E'Jeaf']‘ﬁﬁ t\‘%-gnnéé?ﬁyl 7 WD 2005/ 044822

PCT/ | 82004/ o@mame X34l describes the preparatnon of compounds of formula (I-L), (I-M), and
(o, ot Ny WhEOR I Kibign s B darbSh, YK s ") & 68701 4 >~ el L1, 4l diazepin
chlorophenyl) 2- (2-chl orophenyl )-4,6.6-trimethyl-7-(2, 2, 2- trlfluoroethyll
)-4,5,6,7- tetrahydro-3H-imdazo[ 4, 5-e][1, 4] di azepi n-8-one. Schenme Xl ||
describes the preparation of compounds of fornmula (I1-L), (I-M, and s
(I-N) where Ais nitrogen, Bis carbon, and Xis S, SO or S&. C CW
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. (13a, see Andreichikov at al., J. O g. Chem USSR (Engl. Trans[.),

23(4), 798-792 (198@) is reacted with thi oace'i ']c acid In a polar

aprotic solvent (e. ether or THF) in the p nce of an am ne base

- (e. gwo foos/efadpel ami n€) at tenperatures rangi ng T r OTABAHO0IEED C to give
I nternmedi ate (13b). Condensatio#mt of (13b) with a s substituted hydrazi no
derivative (RNHNH2) in the presence of an acid catalyst (e.g., sulfuric
acid, acetic acid) in a solvent such as ethanol, isopropanol, or toluene
can provide the pyrazolyl internediate (13c). Renpval of the thioacetyl
protecting group with a reducing agent such as LiBH4 in a poI ar sol vent
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anal ogous to those shown in Scheme IV can yi el corrpounds such as (1-L).

CorRseviAg the pyrpzelvintsemediatrtiiely RemoMal of 8he thionneld REPteciNgGOHR (1-M or
Su'vfggi‘irédud’l‘) a tQGch”"gs E?Bl-ﬁ' iR 'd]ﬂ)iﬁ%\}en% 4Gdh %T%'t&hﬁ@ tdn@azoi ¢ acid

xazl ridi ne, the oxidation.state o e sul fur atom

Cdegenglegtfrom Of t0:80°6caan provide the 4anerepiceit-pyrazpies3-cathnxylicadd alohpounds

pr ocecf{;arges é t‘%ﬂ%éﬁoﬁ%g%&il(# E%erreq%{i?ulwﬁtgl ud%ﬁrgal?él!sg’ Py the
¢ hl subspituéad/ bn utﬁubﬂimteld@bﬂbethlyie)leﬁmj@ derbrative heme ﬂuetdmhbmoﬂ? i hydro- 2H
s (hrolestast i 3iitatse B35 5 € i rasengs. of amild bgse (e.g, NasCOs,

tr'fgiaad)gwépvd»tbcﬂhn%f%&amgrbmﬁmdai—btéﬂdawtd@nambnecé’nbrom azul en- 8- on
e,

chl ispch s £13hwhichsae Ra Suclized igiths repepge of acid (e RIRARMy | ) - 4, 5,

156 sl (e NHOMEMeOHYas dastribed leﬁeP I Aﬂzglaﬁéh' be(t38) Q8iRg prockdures

3-(4-chl or ophenyl } 2- (2- chl or ophenyl
analogous to those shown in Scheme IV can yleld compounds such as (-L).
Compound (I-L.) can be converied to the corresponding sulfoxide (1-M) or sulfone (I-N)
using an oxidizing agent such as m-chloroperbenzoic acid (m-CPBA) or an oxaziridine,
with the oxidation.state of the sulfur atom dependent on the reaction time.

20 Representative examples of compounds of Formula (I-L), (i-M) and (I-N) that may

C be prepared by the procedures described above in Scheme Xill include: 3-(4-
chiorophenyl)-2-(2-chlorophenyl)-7-(2,2,2-trifluoroethyl)-6,7-dihydro-2H,5H-4-thia-1,2,7-

. triaza-azulen-8-one; 3-(4—i:hlorophenyl)—2—(2—chlorophen3d)—4-0xo-7—(2.2,2-
trifluoroethyt)-4,5,6,7-tetrahydro-2H-4-thia-1,2,7-triaza-azulen-8-one; 3-(4-

25  chlorophenyt)-2-(2-chlorophenyl)-4 4-digxo-7-(2,2,2-trifluoroethyl)-4,5,6,7-tetrahydro-2H-
42*thia-1,2,7-triaza-azulen-8-one; and 3-(4-chlorophenyl)-2-(2-chlorophenyi)-6,6-
dimethyl-7-(2,2 2—tn'ﬂuoroethyi)-6 7-dihydro-2H,5H-4-thia-1,2,7-triaza-azulen-8-one.

Scheme XIV describes the preparation of compounds of Formula (1-0), (1-P), and

(I-Q) where A is carbon, B is nitrogen, and X is S, SO, or SO,.



dimethyl -7-(2,2,2-trifluoroethyl)-6, 7-di hydro-2H, 5H4-thia-1,2,7-triaza- _
azul en-8-one. Schene XIV describes the prep tion of conpounds of
Formula (1-0), (I , and (1-Q where A isﬁrbon, B is nitrogen, and X
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Compound (11a) can be reacted with cysteamine or a substituted 2-amino-

5 propane-1-thiol derivative in a solvent such as DMF in the presence of a base such as
1,8-diazabicyclo{5.4.0Jundec-7-ene (DBU) to provide intermediate (14a) which can then
be cyclized under acidic (e.g., polyphosphoric acid (PPA)) or basic (e.g., ()
NaOMe/MeOH) conditions o yield intermediate (14b, R* = H) or compound (I-O, R* =
R%). Alkyiation of (14b) using procedures analogous to those shown in Scheme V can

10 yield-compounds such as (I-O). Compound (1-O) can be converted to the corresponding
sulfoxide (1-P) or sulfone (1-Q) using an oxidizing agent as previously described.

Representative examples of compounds of Formula (1-0), (I-P), and (I-Q) that
may be prepared by the procedures described above in Scheme XIV include: 2-(2-
chloropheny)-3-(4-chiorophenyl)-7-(2,2,2-trifluoroethyt)-6,7-dihydro-3H,5H-4-thia-1,3,7-

15 ftriaza-azulen-8-one; 2-(2-chlorophenyl}-3{(4-chlorophenyl)}4-oxo-7-(2,2,2-
trifluoroethyl)-4,5,6,7-tetrahydro-3H-4A*-thia-1,3,7-triaza-azulen-8-one; 2-(2-



sul foxide (t-P) or sulfone (t-Q wusing an oxidizing agent as previously
‘descri bed. Representative exanples of conpounds of Formula (1-0), (I-P),
and (1-Q that nay be ared by the procedures dgacri bed above in
Schene Xl V.include: 2-(”0

chi or ophe WA 3004822 1 1 ophenyl ) - 7- (2, 2, 2-trifluoroet hylGTEBIOKMFHr o- 3H,
5H 4-thia-1,3,7 15 triaza-azul en-8-offte; 2-(2-chl orophenyl

-3-(4-chl orophenyl)-4-o0xo0-7-(2, 2, 2-
trifluoroethyl)-4,5,6,7-tetrahydro-3H 4X4-thia-1,3,7-triaza-azul en-8-one
, 2-(.2 WO 2005/ 044822 PCTA92004/ 003522 43
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44 Schenme XV. The im dazolyl intermediate (1 la) can be converted into

I nternmedi ate (15e) by t hods anal ogous to thos escribed in Schene -
V. Treatnment of (15e ith a strong base (e.qg. odi um hydride) in an
aprotic sWORPYR2g, “THF) can provi de conpounds of PCATHBAMHAIISE2 R) .
Represent ati ve exanpl es of conpounds™of Fornmula (1-R) that may be -
prepared by the procedures described above in Schene XIV include:

2- (2-chl or ophenyl ) -1-(4-

chi orophenyl )-5-(2, 2-di fl uoropropyl )-1,6, 7, 8-tetrahydro-5H1, 3,5-tri aza-
azul en-4-one; 2- (2-chl orophenyl
)-1-(4-chlorophenyl)-5-(2,2,2-trifldioroetbyl)-1,6,7,8-tetrahydro-5H1, 3,

5 io0 triaza-azul en-4-one; and Slé?nen?ew.
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phosphat e, hexafl uoro benzene sul fonate, _tosylate, formate,
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: recrystallnzatlon and differential (i.e., liquid-liquid) extraction techniques.
The compounds of the present invention may be isolated and used per se or in
20 the form of its pharmaceutically acceptable salt, solvate and/or hydrate. The term
“salts” refers to inorganic and organic saits of a compound of the present invention. -
‘These salts can be prepared in situ during the final isolation and purification of a (\-../}
compound, or by separately reacting the compound or prodrug with a suitable organic
or inorganic acid or base and isolating the salt thus formed. Representative salts
25 include the hydrobromide, hydrochloride, hydroiodide, suifate, bisulfate, nitrate, acetate,
triffuoroacetate, oxalate, besylate, paimitiate, pamoate, malonate, stearate, laurate,
malate, borate, benzoate, lactate, phosphate, hexafluorophosphate, benzene sulfonate,
tosylate, formate, citrate, maleate, fumarate, succinate, tarirate, naphthylate, mesylate,
glucoheptonate, lactobionate, and laurylsulphonate salts, and the like. These may
30  include cations based on the alkali and alkaline earth metals, such as sodium, lithium,

potassium, caicium, magnesium, and the like, as well as non-toxic ammonium,



30 include cations based on the alkali and al kaline earth nmetals, such
as sodium lithium potassium calcium mnagnesium and the |like, as
wel | as non-toxic anmoni WO 2005/ 044822 PCT/ | BZ@l4/ 003522 45
quaternarxlannnnlunl an I ne cations including, not limted to,
amoni um YAy | anmoni um tet r%ﬁt hyl amoni um  metfARA{04E03522

di net hyl am ne, trinmethylam ne, triethylam ne, ethylam ne, and the I|ike.
See, e.g., Berge, at al., J. Pharm Sci., 66, 1-19 (1977). $ The term
"prodrug” neans a conmpound that is transforned in vivo to yield a
compound of Formula (1) or a pharmaceutically acceptable salt, hydrate’
or solvate of the conpound. The transformation may occur by vari ous
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1-((§ - C%)zlﬂlk Wm,h'l)r(a!kapoyloxy)ethyl having from 4 to 9 carbon atoms, 1-methyl-
1-(aikanoyloxy)-ethyl having from 5 to 10 carbon atoms, alkoxycarbonyloxymeihyl
having from 3 to 6 carbon atoms, 1-(alkoxycarbonyloxy)ethyt having from 4 to 7 carbon
atoms, 1-methyi-1-(alkoxycarbonyloxy)ethyl having from 5 to 8 carbon atoms, N-
(alkoxycarbonyl)aminomethyl having from 3 to 9 carbon atoms, 1-(N-

20 (alkoxycarbonyl)amino)ethyl having from 4 to 10 carbon atoms, 3-phthalidyi, 4-

C crotonolactonyl, gamma-butyrolacton-4-y, di-N,N-(C4-Cz)atkylamino(C,-Cs)alkyl {(such
as p-dimethylaminoethyl), carbamoyl-{C4-C,)alkyl, N,N-di(C+-C,)alkylcarbamoyl-(C-
Cz)alkyl and piperidino-, pyrrolidino- or morpholino(C2-Ca)alkyl.

Similarly, if a compound of the present invention contains an alcohol functional
25  group, a prodrug can be formed by the replacement of the hydrogen atom of the alcohal
group with a group such. as (Cs-Ce)alkanoyloxymethyl, 1-((C+-Cs)alkanoyioxy)ethyl, 1-
methyl-1-((C+-Cg)alkanoyloxy)ethyl, (C1-Cs)alkoxycarbonyloxymethyl, N-(C4-
Ce)alkoxycarbonylaminomethyl, succinoyl, (C4~-Cg)alkanoyl, a-amino{Cs-C4)alkanoyi,
arylacyi and a-aminoacyl, or a-aminoacyl-a-aminoacyl, where each a-aminoacyt group
30 s independently selected from the naturally occurring L-amino acids, P(O}(OH);,
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a- am noac WO 208M482%acyl, where each a-am noacyl group 3BCT/&B2004/003522

i ndependently selected fromthe natur# |y occurring L-amino acids, -
P(O (OH) 2, WO 2005/044822 PCT/ 1B2004/ 003522 46 P(O (Q(d -C6)al kyl )2 or

gl ycosyl (the radical resulting fromthe renoval of a hydroxy- group of

the hem acetal formof a carbohydrate). If a conpound of the present
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cis- and transrhe edriiPourds ofid preBent ikVeritivh may Bostaiy AsyAimeiriciriehirae
scope of the invention. 20 _Diastereoneric m xtures can, be separate

into t hei%enterg andiherefpracexistdn Aisrantstergaisomeris fams. Jt is intandegdthatiall,
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such asnté% chromat ography and/or fractional crystallizatijon.
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Enant #o repfingledingpacemicdniptures foren par gf thecpresantinvensione Inadditien, thet o
ZC . f'i/gs f: gﬁnrgggﬁtghfeeﬁﬁgﬁféﬁﬁﬁra@s 5iP§ESmhERic Und"bRRtioBPisBRNer St PoPBtdriib! i a
compound of the present invention incorporates a double bond or a fused ring, both the
cis- and trans- forms, as well as mixtures, are embraced within the scope of the
invention.
20 Diastereomeric mixtures can be separated into their individual diastereoisomers
on the basis of their physical chemical differences by methods well known to those
skilled in the art, such as by chromatography and/or fractional crystallization. ( )
Enantiomers can be separated by converting the enantiomeric mixture into a
diastereomeric mixture by reaction with an appropriate optically active compound (e.g.,
25  chiral auxiliary such as a chiral alcohol or Mosher's acid chloride), separating the
diasterecisomers and converting (e.g., hydrolyzing) the individual diastereoisomers to
the corresponding pure enantiomers. Also, some of the compounds of the present
invention may be atropisomers (e.g., substituted biarylsj and are considered as part of
this invention. Enantiomers can also be separated by use of a chiral HPLC column,
30 The compounds of the present invention may exist in unsolvated as well as

solvated forms with pharmaceutically acceptable solvents such as water, ethanol, and



25 chiral auxiliary such as a chiral alcohol or Msher's acid chloride),
separating the diastereoisoners and converting (e.g., hydrolyzing) the
i ndi vi dual di astereoiso s to the corresponding e enanti omers.
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15N phosphorus, sulf fluorine, iadine, l orine, such as 2H, 3H,

11C, 13presentinvantioq (lm'nammm®m1%§re ls!smqat tpthose eacited hergin; |
respect gﬁ@ﬂ?)/mezfgc@ﬁ%i Ghélof HBHORoRA dré-rLARELE By SR HRSH HISingfar! Bmit M3S8!
15 or mass humber different from the atomic mass or mass number usually found in
nature. Examples of isotopes that can be incorporated into the intermediates or
compounds of the invention include isotopes of hydrogen, carbon, nitrogen, oxygen,
phosphorus, sulfur, fluorine, iodine, and chlorine, such as ?H, *H, *'c, °c, ', N, *N,
. %0, 70, 0, ®'P, P, %8, °F, '3, 1% and *Cl, respectively.
20 Certain isotopically-iabeled compounds of the present invention (e.g., those
C labefed with *H and **C) are useful in compound and/or substrate tissue distribution
assays. Tritiated (i.e., °H) and carbon-14 (i.e., *C) isotopes are particularly preferred
for their ease of préparatic‘m and detectability. Further, substitution with heavier
isotopes' such as deuterium (i.e., 2H) may afford certain therapeutic advantages
25  resulting from greater metabolic stability (e.g., increased in vivo half-life or reduced
dosag_e requiréments) and hence may be preferred in some circumstances. Positron
emitting isotopes such as *°0, N, *'C, and "®F are useful for positron emission
tomography (PET) studies to examine substrate receptor occupancy. Isotopically
labeled compounds of the present invention can generally be prepared by following

30 procedures analogous to those disclosed in the Schemes and/or in the Examples herein
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excipients are’wel| 1o known to those skilled in the art and include
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POl YIET Snowhtb Wéed ﬂﬁll% inhﬁ%ﬁﬂ%ﬁ?@%&ud@ﬁﬁ i%r?d@sutﬂ%@&él‘ﬁohyﬁb{e%; waxes, ()
solvents, water, and the |like. The particular carrier, difuent or =
exci pi erwatgsseuble|and/arawealigblemolymers, hysisophilicar hydrpphebic materalsgelatin,
conpound..Qf r t.d e} ' ' | s "

gener al ?‘g}%éﬁ'@tg'dﬁ%%gead{ dgﬂr‘]@@ ‘c() 'VEP\? E 5?@@'88%??%3@%?258%@@%@ ﬁeﬁ"?‘gd in
the art dependiupop@wiBleans dnd purpdse for which the campennd of theprgsemtriaventiopaf e

o e e el R SN B b iR kSl e .
aqueosis parsorsisidiiadnialthel artvast safe (CRAB twObe agmiristersd-tod ynanimalpdhd gehénal,ene
glycol's é&e %bl’verﬁ) ! Ga\é}'g %bnl-atg%%% ém?st_ é:dlve%r’gg such as water and other non-thic
solvents that are soluble or miscibie in water. Suitable aqueous solvents include water,
ethanol, propylene glycol, polyethylene glycols {(e.g., PEG400, PEG300), etc. and
mixtures thereof.,. The formulations may also include one or more buffers, stabilizing -

20 agents, surfactants, wetting agents, lubricating agents, emulsifiers, suspending agents,
preservatives, antioxidants, opaquing agents, glidants, processing aids, colorants,
sweeteners, perfuming agents, flavoring agents and other known additives to provide an ()
elegant presentation of the drug (i.e., a compound of the present invention or
pharmaceutical composition thereof) or aid in the manufacturing of the phamrmaceutical

25 product (i.e., medicament).

The formulations may be prepared using conventional dissolution and mixing
procedures. For example, the bulk drug substance (i.e., compound of the present
invention or stabilized form of the compound {e.g., complex with a cyclodextrin
derivative or other known complexation agent)) is dissolved in a suitable solvent in the

30 presence of one or more of the excipients described above. The dissolution rate of

poorly water-soluble compounds may be enhanced by the use of a spray-dried
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The present invention further provides a method of treating diseases, conditions
-and/or disorders moduilated by cannabinoid receptor antagonists in an animal that
includes administering to an animal in need of such treatment a therapeutically effective
20 amount of a compound of the present invention or a pharmaceutical oompoéition
. compriging an effective amount of a compound of the present invention and a
C phamaceutically acceptable excipient, diluent, or carrier. The method is particularly
useful for treating diseases, conditions and/or disorders modulated by cannabmoud
receptor {(in particular, CB1 receptor) antagonists.
25 Preliminary investigations have indicated that the following diseases, conditions,
and/or disorders are modulated by cannabinoid receptor antagonists: eating disorders
(e.g., binge eating disorder, anorexia, and bulimia), weight loss or control (e.g.,
reduction in calorie or food intake, and/or appetite suppression), obesity, depression,
atypical depression, bipolar disorders, psychoses, schizophrenia, behavioral addictions,
30  suppression of reward-related behaviors (e.g., conditioned place avoidance, such as
suppression of cocaine- and morphine-induced conditioned place preference),
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Other diseases, conditions and/or disorders for which cannabinoid receptor
antagonists may be effective inciude: premenstrual syndrome or late luteal phase
s;h—déome, migraines, panic disorder, anxiety, post-traumatic syndrome, social phobia,
20 cognitive impairment in non-demented individuals, non-amnestic mild cognitive |
impairment, post operative cognitive decline, disorders associated with impulsive
behaviours (such as, disruptive behaviour disorders (e.g., anxiety/depression, executive
function improvement, tic disorders, conduct disorder and/or oppositional defiant
disorder), adult personality disorders (e.g., borderline personality disorder and antisocial
25 pérsonality disorder), diseases associated with impulsive behaviours (e.g.. substance
abuse, paraphilias and self-mutilation), and impulse control disorders (e.g., intermittene
explosive disorder, kleptomania, pyromania, pathological gambling, and
trichotillomania)), obsessive compulsive disorder, chronic fatigue syndrome, sexual
dysfuﬁction in males (e.g., premature ejaculation), sexual dysfunction in females,
30 disorders of sleep (e.g., sleep apnea), autism, mutism, neurodengenerative movement

disorders, spinal cord injury, damage of the central nervous system (e.g., rauma),

)
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described herein. Therefore, methods of treatment that lnclude administering
compounds of the present invention in combination with other pharmaceutical agents
are atso provided. Suitable pharmaceutical agents that may be used in combination
20 with the compounds-of the present 'invention include anti-obesity agents such as
C} apolipoproteirr-B secretionlmicrosomal triglyceride transfer protein (apo-B/MTP)
inhibitors, 11p-hydroxy steroid dehydrogenase-1 (118-HSD type 1) inhibitors, peptide
YY3380r arralogs thereof, MCR~4 agonists, cholecystokinin-A (CGK-A) agonists,
monoamine reuptake inhibitors (such as sibutramine), sympathomirneﬁc agents, B3
25 * adrenergic receptor agonists, dopamine egonists {such as bromocriptine), melanocyte-
stimulating hormone receptor analogs, 5HT2¢ agonists, melanin concentrating hormone
antagonists, leptin (the OB protein), leptin analogs, leptin receptor agenists, galanin
antagonists, lipase inhibitors (such as tetrahydrolipstatin, i.e. orlistat), anorectic agents
(such as a bombesin agonist), Neuropeptide-Y antagonists,. thyromimetic agents,
30 dehydroepiandrosterone or an analog thereof, glucocorticoid receptor agonists or
antagonists, orexin receptor antagonists, glucagon-fike peptide-1 receptor agonists,



I 0 ranges and optiml dosages for a particular patient is well within
the ability of one of dinary skill in the art ving the benefit of
the instant disclosure t is also noted that thionpounds of the
present i rWwWerMsH482an be used in sustained rel ease, contRCIVIB2Y4/09382kase,
and del ayed rel ease fornul ations, whi®h forns are also well known to one
of ordinary skill in the art 15 The conpounds of this invention may

al so be used in conjunction with other pharmaceutical agents for the
treatnment of the diseases, conditions and/or disorders described
herein. Therefore, nethods of treatnent that include adm nistering
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be prepared as described in US Publication No. 2002/0141985 and WO 03/027637. Al

of the above recited references are incorporated herein by reference. -

20 Other suitable pharmaceutical agents that may be administered in combination
with the compounds of the present invention include agents designed to treat tobacco
abuse (e.g., nicotine receptor partial agonists, bupropion hypochioride (also known
under the tradename Zyban™) and nicotine replacement therapies), agents to treat
erectile dysfuhction (e.g., dopaminergic agents, such as a'pomo'rphihe), ADD/ADHD

25 agents (e.g., Ritalin™, Strattera™, Concerta™ and Adderali™), and agents to treat
aicoholism, such as opioid aﬁtagbnists (e.g., naltrexone (also known under the
tradename ReVia™) and nalmefene), disulfiram (also known under the tradename
Antabusef”). and acamprosate (also known under the tradename Campral™)). In
addition, agents for reducing alcohol withdrawal symptoms may also he co-

30 administered, such as benzodiazepines, beta-biockers, cionidine, carbamazepine,
pregabalin, and gabapentin (Neurontin™). Treatment for alcoholism is preferably

\__ J'J



skill in the art. Especially preferred are anti-obesity agents sel ected
fromthe group consisting of orlistat, sibutram ne, bronocriptine,
ephedrine, leptin, pseud hedri ne and peptide 10 - 360r an anal og
thereof. Preferably, conb[jnds of the present inve n and C,

conbi nat | WP WRMUBZes are adninistered in conj uncti on MGTHBO035%e and
a sensible diet. Representative ant?¥ obesi ty agents for use in the
conbi nati ons, pharmaceutical conpositions, and nethods of the invention
can be prepared using nethods known to one of ordinary skill in the
art, for exanple, sibutram ne can be prepared as described in 15 U. S.
Pat. No. 4,929, 629; bronocriptine can be prepared as described in U S.
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enhance I't1ve behavi ora erral 'to self-

hel pi1gr cglmoneam'gldameammﬁ I(plnghiayorm)ser(gmgzone troglitazone darglitazone,
Avandia® (BRL49653); fatty acid oxidation inhibitors: clomoxir, etomoxir; a-glucosidase
inhibitors: acarbose, miglitol, emiglitate, voglibose, MDL-25,637, camiglibose, MDL-
73,945; B-agonists: BRL 35135, BRL 37344, RO 16-8714, ICl D7114, CL. 316,243,
phosphodiesterase inhibitors: L-386,398; lipid-lowering agents: benfluorex:
20 fenfluramine; vanadate and vanadium complexes (e.g., Naglivan®) and peroxovanadium
C | complexes; amylin antagonists; glucagon antagonists; gluconeogenesis inhibitors;
somatastatin analogs; antilipolytic agents: nicotinic acid, acipimox, WAG 994,
pramiintide (Symlin™), AC 2993, nateglinide, aldose reductase inhibitors (e.g.,
zopolrestat), glycogen phosphorylase inhibitors, sorbitol dehydrogenase inhibitors,
25  sodium-hydrogen exchanger type 1 (NHE-1) inhibitors and/or cholesterol biosynthesis
inhibitors or cholesterol absorption inhibitors, especially a HMG-CoA reductase inhibitor
(e.g., atorvastafin or the hemicaicium salt thereof), or a HMG-CoA synthase inhibitor, or
a HMG-CoA reductase or synthase gene expression inhibitor, a CETP inhibitor, a bile
acid sequesterant, a fibrate, an ACAT inhibitor, a squalene synthetase inhibitor, an anti-
30 oxidant or niacin. The compounds of the present invention may also be administered in
~ combination with a naturally occurring compound that acts to lower plasma cholesterol



O her pharmaceutical agents that may be useful include antihypertensive
agents; 5 anti-infla tory agents (e.g., COX-2 ganhi bitors); -
anti depressants (e.g. | uoxetine hydrochlori de(@@rozacm)); cognitive

i mpr ovemeWO 280/éH#822(e. g., donepezi | u%/‘dr ochloride (A rReEKB2004/0835a2 ot her
acetyl cholinesterase inhibitors); oprotective agents (e.g.,

memant i ne); antipsychotic nedicati ons (e.g., ziprasidone (GeodonT"),

ri speridone (RisperdalTM, and ol anzapi ne (ZyprexaTT)); insulin and
insulin analogs (e.g., LysPro to insulin); GP-1 (7-37) (insulinotropin)
and GLP-1 (7-36)-NH2; sulfonylureas and anal ogs thereof chl or propam de,
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in the form of a pharmaceutical composition. In the combination aspect of the invention,
the compound of the present invention and at least one other pharmaceutical agent may
20 be administered either separately or in the pharmaceutical composition comprising both.
It is generally preferred that such administration be oral. However, if the subject being
treated is unable to swallow, or oral administration is otherwise impaired or undesirable, )
parenteral or transdermal administration may be appropriate.
According to the methods of the invention, when a combination of a compound of
25 the present invention and at least one other pharmaceutical agent are administered
togetﬁer, such administration can be sequential in time or simultaneous with the
simultaneous method being generally preferred. For sequential administration, a
compound of the present invention and the additional pharmaceutical agent can be
administered in any order. It is generally preferred that such administration be oral. Itis
30 especially preferred that such administration be oral and simultaneous. When a
compound of the present invention and the additional phammaceutical ageni are



| evel s. Such naturally occurring conpounds are commonly called

- nutraceuticals and include, for exanple, garlic extract, Hoodia plant
extracts, and niacin. Taa dosage of the additionalgharmaceutical agent
will also be gener ally pendent upon a nunber of‘act ors including the

~heal th oW e BA2ect being treated, 5 the extent of RGTEERWANPSHesired,

the nature and kind of concurrent t?‘r rapy I f any, and the frequency of
treatment and the nature of the effect desired. In general, the dosage
range of an anti-obesity agent is in the range of fromabout 0.001 ng to
about 100 ng per kil ogram body wei ght of the individual per day, _
preferably fromabout 0.1 ng to about TO ng per kilogram body weight of
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pref er ‘tration be oral . I's 30 especi al
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example, by the use of a coating such as lecithin, by the maintenance of the required
particle size in the case of dispersions, and by the use of surfactants.
20 These compositions may also contain adjuvants such as preserving, wetting,
C _emulsifying, and dispersing agents. Prevention of microorganism contamination of the
compositions can be accomplished with various antibacterial and antifungal agents, for
example, parabens, chlorébutanol, phenol, sorbic acid, and the like. it may also be
desirable to include isotonic agents, for exampie, sugars, sodium chloride, and the like.
25  Prolonged absorption of injectable pharmaceutical compositions can be brought about
by the use of agents capable of delaying absorption, for example, aluminum
monostearate and gelatin.
Solid dosage forms for oral administration include capsules, tablets, powders,
and granules. In such solid dosage forms, a compound of the present invention or a
30 combination is admixed with at least one inert customary pharmaceutical excipient (or
carrier) such as sodium citrate or dicalcium phosphate or (a) fillers or extenders (e.g.,



conpound of the present invention and the additional pharnmaceuti cal

agent are WD 2005/0 22 PCT/ | B2004/ 003522 adm ni stered
sequentially, the aﬁni stration of each can b\gey the sane or b

di f f er ewO 20088u4ma2ls. According to the nethods of the HGTEBRI04HO3S

conpound of the present invention r a conbination of a conpound of the~
present invention and at | east one additional 5 pharnaceutical agent
(referred to herein as a "conbination") is preferably adnm nistered in
the formof a pharnmaceutical conposition. Accordingly, a conpound of the
present invention or a conbination can be adm nistered to a patient
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capabl e of del ayi ng a%sorptgon, for exanple, .alum num nponostearate and
gel at i the art. They may aiso contain opacifying agents, and can also be of such composition

that they release the compound of the present invention and/or the additional
phamaceutical agent. in a delayed manner. Examples'of embedding compositions that
can be used are polymeric substances and waxes. The drug can also be in micro—

20 encapsulated form, if appropriate, with one or more of the above-mentioned excipients.

Liquid dosage forms for oral administration include pharmaceutically acceptable
emulsions, solutions, suspensions, syrups, and elixirs. In addition to the compound of -
the present invention or the combination, the Iirquid dosage form may contain inert
diluents commonly used in the art, such as water or other sclvents, solubilizing agents

25 and emulsifiers, as for example, ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl
acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-butylene glycol,
dimethylformamide, oils (e.g., cottonseed oil, groundnut oil, com germ oil, olive oil,
castor oil, sesame seed oil and the like), glycerol, tetrahydrofurfuryl alcohol,
polyethytene glycols and fatty acid esters of sorbitan, or mixtures of these substances,

30 and the like.



Solid dosage forns for oral adm nistration include capsules, tablets,

- powders, and granules. In such solid dosage forns, a conpound of the
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car boxynet hyl cel | ul ose, al gi nates, gelatin, polyvinylpyrrolidone,
sucrose, acacia and the |like); (c) hunectants (e.g., glycerol and the
like); (d) disintegrating agents (e.g., agar- agar, calcium carbonate,
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ot her sagentsinay cofipsise oirtinegtsppewders, sprays and inhalants. The drugs are
admixed under sterile condition with a pharmaceutically acceptable carrier, and any
preservatives, buffers, or propellants that may be required. Ophthalmic formulations,

20 eye ointments, powders, and solutions are also intended to be in¢luded within the scope

C of the present invention.

The following paragraphs describe exemplary formulations, dosages, etc. useful
for non-human animais. The administration of the compounds of the present invention
and combinations of the compounds of the present invention with anti-obesity agents

25 can be effected orally or non-oraily (e.g., by injection). '

An amount of a compound of the present invention or combination of a
compound of the present invention with an anti—obesity agent is administered such that
an effective dose is received. Generally, a daily dose that is administered orally to an
animal is between about 0.01 and about 1,000 mg/kg of body weight, preferably

30 between about 0.01 and about 300 mg/kg of body weight.
Conveniently, a compound of the present invention (or combination) can be



2s and enmulsifiers, as for exanple, ethyl alcohol, isopropyl alcohol,
ethyl carbonate, eth acetate, benzyl al cohol benzyl benzoate, .
propyl ene gl ycol, 1,§utyl ene glycol, dineth rmam de, oils (e.g

cot t onsegg 200544832 ountanut oil, corn germoil, olTve oIPCT/IB2®40e522i | |
sesane seed oil and the like), glycesol, tetrahydrofurfuryl alcohol, -
pol yet hyl ene glycols and fatty acid esters of sorbitan, or m xtures of

t hese substances, 30 and the |ike. WD 2005/044822 PCT/|1B2004/ 003522 57
Besi des such inert diluents, the conposition can al so include adjuvants,
such as metting agents emul sifying and suspending agents, sweetening,

flavorin p spensi ans n..addition tq the
conpou n‘&aq'gﬁg @%&&‘@r& Wgtﬁ(/ g‘n ﬂ?aiﬁ' tg "q%?é‘ag dp8AgR ﬂfalﬁfe(?ﬁmpr?é‘?df'ﬁ M@Pd
conpri swith UsdQSH) nsteaee;sﬁw Tﬁe @ompBliR@ X ih Meatirdcy Aicteredlintoadrikitg Water,
pol yoxyet hyl ene 'sorbitol and sorbitan esters, mcrocrystalline

cel l ul oa@feraalvumﬂamfﬁmfaiwﬂfbﬂw-sqiawampenmaéﬁu an ggyeous

tragacagélhtlor?fxfﬂwgtéﬂ&?uclﬂé shijese substances, and the like. Conpositions '
for rectal or vagi nal adm nistration preferably conprise id

suppbsi tori e§onveuier¢iw sompoupd o threcpresgntinyentignor eerpbination) canraiso be

t
Do e AR e e BRLAH P Hd B A Bl BRI o,
supposi tefereddx asvai premix &r cookcentrate. @ phiemix pr camantratq)efrthetmmpduud inaqui d

bod d h
t her eby T ET BBpiH Cigon{FBoRE it fus ineliclof of 5 sfh G el s fighle ),
admi ni St:aﬁrers)arexickmmr sclidpas ddsired, subleaamamfanmuatnlﬁgﬁis\ﬁnfhm alfalfa
e I nven

nbi nat ds of. th ti- ity
goribe ML oNPRRR el roaReed oMish Snesse ol ek SRR Mee &nd s Hieahs
are ad i’ﬁd(@é.%e‘dnd@a BbRé inleal, %admhefm Mé&s@rpéwémﬁmbmldrﬂpwfaﬁm abl e

reservati ves ellants’that may be

fgaﬂ: féaouléﬁyrfwéﬁ nR@amﬁuiﬁer;ﬁffﬁsﬂ\se camewé he FeRRee necliva animalfpadsitselfythat is, a
sol Ut i ORfAARRIEES éuma&?emeq:é?ﬁeﬂ fae.hu@&owa.m d?stFiBﬁ’uo'?P&Rﬁe csrr%uha%

present 1 nvention. The follow ng paragraphs describe exenp
f or mul atherishemdfeegawith 'gtn@h the premix is blended. Preferably, the compound is

is  thoroughly blended into the premix and, subsequently, the feed. In this respect, the
compound may be dispersed or dissolved in a suitable oily vehicle such as soybean oil,
corn oil, cottonseed oil, and the like, or in a volatile organic solvent and then blended
with the carrier. It will be appreciated that the p'roportions of compound in the
concentrate are capable of wide variation since the amount of the compbund in the

20 finished feed may be adjusted by blending the appropriate proportlon of premix with the
feed to obtain a desired level of compound.

High potency concentrates may be blended by the feed manufacturer with (* )
proteinaceous carrier such as soybean oil meal and other meals, as described above, to
produce concentrated supplements, which are suitable for difect feeding to animals. In

25 such instances, the animals are pemmitted to consume the usual diet. Altemnatively,
such concentrated supplements may be added directly to the feed to produce a
nutritionally balanced, finished feed containing a therapeutically effective level of a
compound of the present invention. The mixtures are thoroughly blended by standard

| procedures, such as in a twin shell blender, to ensure homogeneity.
30 If the supplement is used as a top dressing for the feed, it likewise helps to

ensure uniformity of distribution of the compound across the top of the dressed feed.



for non-human ani mals. The adm nistration of the conmpounds of the

. present invention and conbi nati ons of the conpounds of the present

- i nvent i oWORWH MW nat i on of a conpound of the presentPGTABMHPGA

invention with anti-obegity agents 25 can be eff ed orally or
non-orally (e.g., by i tion). An amount of a c und of the ioresent
Qi th an
anti-obesity agent is admnistered ¥uch that an effective dose is '
received. Cenerally, a daily dose that is adnm nistered orally to an
animal is between about 0.01 and about 1,000 ng/kg of body weight,
preferably 30 between about 0.01 and about 300 ng/ kg of body wei ght.
Conveni ently, a compound of the present invention (or conbination) can
be VO 2005/ (it wa Fﬁ &m&@iﬁé?&mc‘}éaﬁﬁé Jdahtbat débbsﬁﬁ)hfﬁﬂdffer wat er
~so that atherap ti osage of e conpound is ingested wth the daily
“wat er Smppoying IFas roeatio fatdatiaarengensrallypreparesibyrmairing a somppHRd Abthgat er |

B aquantettdniaffion i sorfeiphBihtun i shimatidt P TuEANE TR BBl a8 ©=

C

conpounabont 500 @ppr efdthe compoand lrbihe(feedoowbten.atlon) can al so be added
directly tothe feged, a h :

suppﬁ enent, sWeFef@Pe'Pég'géﬁg %t %ﬁ?mg&'é% é%%ﬁ??@ €. '/Ei'g?’g"nﬁaﬁ? or
Cﬁncentflf@rheab@ht ’]g hfamnmo@ams oaa c?mpc?uacsi ufmemsemommlioyn (enpl oyed for
the inclusjon, of th nt ee r

ol i d cambiaon) ger farcsl Taedafhe PEmyy Froadht fofPeSe abffals Siiall fend S04,
soybearsmbomgbg@p@ﬁggeptdn dﬁ@éd i nseed oil neal, corncob meal and
corn neal, nolasses, urea, a nd, m ner al xes SLi géi’P
conmonl y enpi @rigferred ER}M?'}é) %@&?’cﬂf-‘tﬁ gpds vsHally con "f@%?"f\) 0 P er is
-the,d espRFGiants & pre¥eraBHhbolie €0 to abdit400Yrarms of BRbinpRRRE iof thedfresersth
feed. The Carrier facilifates uniformdistribution of the conmpound in

the fi ninvertion (eecompination) pes temef feedni x i s bl ended. Pr ef erably, the
conpound IS gy t@@%ﬁ.m&%ﬁﬁﬂ% laRinfals, ftﬁe@bﬁﬁbﬁnw&méwbmmbhumthe

feed. In this respect conpound nmay di spersed or dissolved in a

sui t abl (@r@prrgmnwnn);meybecmemd@w@dmmpf a P&Stﬁﬂf apellet apd mdmirisiered as
and t he t{k§ i ap€ ﬁsué]ﬁyetg'a\&%} Hd dén 8{ @%ﬂeﬁd eé?af the HhirhA6A V\Hi@‘ﬂﬁl%asé’ﬁﬁ h

the carfre € apprecia portions ound in
t heis coieaamneattdepasthom; apdirhprosémentia lean insat tnfatslraﬂoes suwl"dnount of the
compound i n Itnrb%neral, parenteral administration involves injection of a sufficient amount of a
compound of the present invention (or combination) to provide the animal with about
0.01 to about 20 mg/kg/day of body weight of the drug. The preferred dosage for
poultry, swine, cattle, sheep, goats and domestic péts is in the range of from about 0.05

20  to about 10 mg/kg/day of body weight of drug.

C Paste formulations can be prepared by dispersing the drug in a pharmaceutically

acceptable oil such as peanut oil, sesame ail, com oil or the like.
Pellets containing an effective amount of a compound of the present invention,
pharmaceutical composition, or combination can be prepared by admixing a compound
25 of the present invention or combination with a diluent such as carbowax, camuba wax,
and the like, and a lubricant, éuch' as magnesium or calcium stearate, can be added to
improve the pelleting process.
it is, of course, recognized that more than one pellet may be administered to an
animal to achieve the desired dose level which will provide the increase in lean meat
30 deposition and improvement in lean meat to fat ratio desired. Moreover, implants may



20 finished feed may be adjusted by bl ending the appropriate proportion
of premx with the ed to obtain a desired | egel of conmpound. Hi gh
pot ency concentrate y be bl ended by the feec‘nuf acturer with

pr ot ei nAY@HWEOHEIY i er such as soybean oil neal and ot RET/1BA/ENIS2AS
descri bed above, to produce concenf®ated suppl enents, which are
suitable for direct feeding to aninmals. In 25 such instances, the
animals are permtted to consune the usual diet. Alternatively, such
concentrat ed suppl enents nay be added directly to the feed to produce a
nutritionally balanced, finished feed containing a therapeutically

ef f ect hiug bbﬁrgé%ﬁéﬁdﬂicﬂlgfmﬁhﬁ%éﬁnm trRGARERIpEroY 3 bidth to MintHinther s

are thoroug ended by standard "procedures, such as in a twn shell
bl endePropepdaigdavel imtiaaimal's Podgo | f. t he suppl enent is used as a top

dressing fofpd Pﬁs&ﬁﬁﬂveﬁt‘oﬂﬁ %@%l%b@ﬁaé@ouf@éﬁﬁﬁaﬁ%éﬂf ' tl*’o&‘i’tfl%et
di stribution of the conpound across the top of the essed feed.
201151 04nepar vet@bBriaB 2o wisbes 1@ inchsaserieannass andlastrigmunwanted ttfrom i ve

rat fo BPEAYAR M BRERyFRSTh eSS medbs SyRIOY WP pias s CoC, ' T
193 00 abonl 00, poe o b COMRONTE it B § B8 o vt oF & The -
or of o1 PESPeRL Y BSHoIGHS Jenet anTaS it copaai WaBE sk aiigen Evming Mesh: ai n
from ahsstry. to about 400 granms of a conpound of the present invention

(or conbination) per ton of feed, the opti mum anbunt for. these animals
usual Iy bei ﬁ@b&ﬂ@mﬂts96%@@%1&@@0@%?@@%#&%%% E#%PIBS- It

Pr qber i BbuHderstodd hoRiVBS thét the mbafentSorhe veAlRar ifiited tdthe ()
about 10 400 grans and_preferably about 10 to about 400 grans of a

conpoursiedic defailgeidbesn Examples: apehenyarations hered will be knewn aspPpa@at For
par ent ?ﬁﬁéht?ﬁﬁﬁbﬁhﬁ%ﬁtadiéé?@stgr& BUER Bl skilPenste Of the present

I nvention or conbi nation y be relg in the formof a paste or a
pellet and administered as an i ’LE8ual | y under the skin of the

o o ooplesk e sl bhrd G52R8 48 g Bl A0l sefeo=! o
parsnt exoaimerdial sowcessucmas AldrichdCheimicals Qoo (Miwvauskes, Wi),diancastenount of a
Synthesis, Inc. (Windham, NH), Acros Organics (Fairlawn, NJ), Maybridge Chemical
Company, Ltd. (Cormwall, England), Tyger Scientific (Princeton, NJ), and AstraZeneca

Pharmaceuticals (London, England). |
General Experimental Procedures

20 " NMR épectra were recd;ded on a Varian Unity™ 400 (available from Varian Inc.,
Palo Alto, CA) at room temperature at 400 MHz for proton. Chemical shifts are )
expreésed in parts per million (5) relative to residual solvent as an intemal reference. The ( )
peak shapes are denoted as follows: s, singlet; d, doublet; t, triplet; q, quartet; m,
muttiplet; bs, broad singlet; 2s, two singlets. Atmospheric pressure chemical ionization

25  mass spectra (APCi) were obtained on a Fisons™ Platform 1 Sbectrometer {carrier gas:
acetonitrile: available from Micromass Ltd, Manchester, UK). Chemical ionization mass
spectra (C!) were obtained on a Hewlett-Packard™ 5989 instrument (animonia ionization,
PBMS: available from Hewlett-Packard Company, Palo Aito, CA). Electrospray ionization

_ mass spectra (ES) were obtained on a Waters™ ZMD instrument (carrier gas:

30 acetonitrile: available from Waters Corp., Milford, MA). Where ghe‘ intensity of chiorine or

bromine-containing ions are described, the expected intensity ratio was observed



conpound of the present Invention (or conbination) to provide the aninal
W th about 0.01 to about 20 ng/ kg/ day of body wei ght of the drug. The

preferred dosage for ry, swine, cattle, sheep oats and donestic
pets is i m about* 0. 05 20 to about [ kg/ da of body
Wei ght ofqﬁbqgﬁmggg$e formul ati ons can be prepared by d?g ég

drug in a pharmaceutically acceptable oil such as peanut 0|I sesane
oil, corn oil or the like. Pellets containing an effective amount of a

corrpound of the present invention, pharmaceutical conposition, or
conbi nati on can be prepared by adm xi ng a conmpound 25 of the present
I nvention or conbination with a diluent such as carbowax, canuba wax,
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unvant ed 1 at Ppmwrscraefnaaqarﬁaméwamﬂpmm h eitber aker i siica aelddf e
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’btr%s‘ﬁﬁ the present invention are illustrated by the foll ow ng
Exarrp es % Is to be understood, however, that the enbodi nents of

t he inventi onThed Sdisubstititedd H-pyrarelec-carpoxyliciacidiestar starting mategiels were
oD o prdr Sk YRGS B AL BB il BT BN B
EXAMPLES (Ekihple N p)for thea:ntep!ataﬁbmot metisg aF(EJMChhtmheaWSa(necrgmnphaiyl},«
avai | abl &f Lol jle.3-carboxylate.
15 The following section provides representative examples of useful intermediates
that may be used in the synthesis of compounds of the p'resent invention.
. Intermediates
Preparation of intermediate 4-Bromo-5 4-chiorophen 1)-1-{2-chlorophenyl)-1H-

pyrazole-3-carboxyviic Acid Ethyl Ester (I-1a):
Br

Ci /I

NN

0

Ci -

.20
(-1a)
Bromine (15 mi, 294 mmol) was added in one portion to a cooled (ice/water bath) -
stirred solution of S~(4-chlorophenyf)-1 -(2-chlorophenyl)-1H-pyrazole-3-carboxylic acid
ethyl ester (26.6 g, 73.6 mmol) in acetic acid (300 mi). After 45 minutes, the reaction



15 commerci al sources such as Aldrich Chemcals Co. (MIwaukee, W),
Lancaster Synthesis, c. (Wndham NH), Acros anics (Fairlawn, NJ), .
Maybri dge Chem cal ny, Ltd. (Cornwall, Eng@), Tyger Scientific

(Princet orVORDOS/04483Y AstraZeneca Pharnmaceutical s ( Lond®CFTENgI/003632

Ceneral Experinental Procedures 20 N¥R spectra were recorded on a Varian
UnityT" 400 (available fromVvarian Inc., Palo Alto, CA) at room
tenperature at 400 MHz for proton. Chemical shifts are expressed in

parts per mllion (6) relative to residual solvent as an i nt er nal

reference. The (.) peak shapes are denoted as follows: s, singlet; d,

doubl et. ,
t \(/)\KL)I Sieng|“;ats k?‘llnose%er I C pr‘ ier;%ur e Csﬁlm.h”lée(’:g* &%gXF%FP{)m?@I f#grgasanéc ned
(APCl) wén wwméﬁew the titlefoseposmidl (Bita) 492 mghﬂ-yeﬂpmcml@ledtaahd(zs.ﬁrg er

gas: acetonitrile: available fromM cromass Ltd, Manchester, UK).

Chem cal ionization mass spectra (CO were obtained on a

Hewl et t - Pag tighVobintisimicoidte SHEwChl niig-1i(@vhiarbphenyl}-ERiviyl- 1 Bvpyra 2die€
from Hew ett- Packard ny, ,Pal.o Alto, CA). Electrospray ionization -

nass §pe&Mﬂ a WatersTM ZMD i nstrument (carrier

gas: 30 acetonitrile: available fromWateps Corp., MIford, MA). Were

the intensity of chlorine or brom ne- ct ai nj ng ions are descri bed, the
expected intensity ratio was observed W) 20054044822  PCT/ 1'$2004/ 003522

61 (approximately 3:1 for 35CV g i 0Ps. and 1:1 for

79Br/ a' Br-cont ai ni ng i ons)cCiatre f nS|| y of only the | ower mass ion

is given. In sonme cases only reé gent at\yzweN1H NMVR peaks are given. M
peaks are reported for all exanples. Optfcal rotations were deternined ()
on a PerkinEl merT" 241 pol arineter (gua able from PerkinEl nmer Inc., 5

Wel | esl ey, MA) using the sodiumD iy =C589 nn) at the indicated
tenperature and are reported as'folRQ aJo' Q', concentration (c =
g1100 m), and solvent. Colum chromatbegraphy was performed with either
Baker7M silica gel (40 pm J.T. Baker |1 Byi | i psburg, NJ) or Silica Cel
50 (EM Sci ences'"", G bbst ass C colums or in Flash 40

Bi of ageTTM colfselytion @fd-btqmo-S-(Srré!lQrengew1-(219lalprqnmnbﬁ)t1rbawﬁzolﬁ&-
N ereine calboyhic el i Sster {1162 §F PO FERAIS, D RIRARIN (70 A 12,6 Rirf)
10 and tetraktstnphenylphosphme palladium (0.7 g, 0.6 mmot) in DMF (12 mi) was heated
at 110°C for 18 hours. The dark solution was cooled, partitioned between ethyl
ether/water, the organic layer washed with brine, dried (Na;S04) and concentrated in
vacuo to afford a.semi-solid. This semi-solid was stirred with cyclohexanes (35 mi) and
filtered to afford the title compound (I-1b) as a white solid, 3.0 g.
15 ‘ ‘ .
Pre arat:on of lntennedlate 5-(4-Chlorophenyl)-1-(2-chlorophenyi)-4-formyi-1H- (,,)

,ggrazo!e-a-carboxzhc Ac:d Ethyl Ester (I-1c):




prepared using procedures anal ogous to those described in U S. Patent
- No. 5,624,941 (Exanple No.1l) for the preparation of nethyl
1- (2, 4-di chl orophenyl ) - 4- chl orophenyl )- 1 H pyr )| e- 3- car boxyl at e.
15 The foll ow ng sectio rovi des representative e | es of usef ul
i nt er mediv¥@a@85/044832 nmy be used in the synthesis of coffp&UBISYHESR2he
present invention. Internediates Pré&baration of Internediate
4- Br ono- 5- (4- chl orophenvD- I - (2-chl orouhenyl )-1H , oyrazol e- 3-car boxylic
Acid Ethyl Ester fl-la): Br O NiNcl 20 (lI-la) Bromne (15 m, 294
mol ) was added in one portion to a cooled (ice/water bath) stirred
sol ution of
5- (4-chl orophenyl ) - 1- (2- chl or ophenyl } }th razole 3-carboxylic acid
ethyl ester (26.6 g, 73.6 mml) in ac aC|d (300 mM). After 45
m nutes, the Acsanmpnmfw-zmbmmnﬂ (mpﬂmbeoﬁ)tﬁﬂﬂm%l pyrazolgB-vas

TETt or ocCaBiph 458 Yy S 8 28 07 T R, botpfinPleBthudt (B%he 098 e

I | th Chyleghubw-umlthylmdrmnllmdN-medé(m g, Peepfmatm dioxahe (24 Hﬂ)fmahea(ﬁaml) was
3 carbox T ALvmbient rndete i B SBfolisyad iod dRfioRER (1o &g mmen yres
£, bt he w153 B it s o,
(Cg 0 ni, agatd %&H‘P& Mﬁ'@’%ﬁﬂ‘%ﬁ%‘@@@?ﬁ%ﬁé’ﬂé\ %E’sﬂﬁ?‘% ﬁ? 0.7 g,

0.6 mol Filtrates Ve iidsHEd withwalte b, ahedm@sm; ané cbﬂwrﬁrat%m ViU to

sol uti on was cool ed, partiti oned bet ween
( afford a solid masg The solids were slurried in hot)f'nexanes (30 mi), cooled, filtered and

10 dried in vacuo to afford the title compound (I-1¢) as a tan solid, 2.2 g.

Preparation of Intermediate 5-{4-Ghlorophenyl)-1-(2-chiorophenyi)-4-hydroxy-1H-
pyrazole-3-carboxviic Acid Ethyl Ester (I-1d): ’

HQ ?
y, o/\
c I
N '
cl
15 o (-1d)
C" To a stirred solution of 5-(4-chlorophenyl)-1-(2-chlorophenyl)-4-formyi-1H-pyrazole-3-

carboxylic acid ethyl ester |-1¢ (2.2 g, 5.6 mmol} in dichloromethane (22 ml) was added
m-chioroperbenzoic acid (2.9 g (50% purity), 8.4 mmol) and the resulting slurry was
stirred for 6 hours. The mixture was diluted into ethyl ether, washed with half-saturated
20 aqueous sodium bicarbonate, water, brine, dried (Na,S0,) and concentrated in vacuo to
afford a yellow solid, 3.5 g. To a slurry of this material in methanoi (20 mf), was added
triethylamine (1 mi) to produce a solution. After 45 minutes, the reaction was
concentrated in vacuo to afford a yellow solid. This material was purified by silica gel
chromatograpy (Combiflash instrument, 120 g sifica gel column, 5-256% gradient of ethyl
25 acetate/hexanes to afford the title compound (I-1d) as a yellow solid, 1.5 g.



ether/water, the organic |ayer washed with brine, dried (Na2S®») and
concentrated in vacuo_to afford a.sem-solid. This sem -solid was
stirred with cycl ohex (35 M) and filtered fford the title
conmpound WD &bj0as22a te solid, 3.0 g. 1g Prep® ati opcpigbiirsdzedi at e
5- (4- Chl or ophenvl ) - 142- chl or oohenvl ) 6#-f or nyl - 1H ~

pyrazol e- 3-carboxylic Acid Ethyl Ester (I-1c): 0- HOO\ O \ [/ [ |
W N Cl PCT/0B2004/ 003522 WD 2005/ 044522 41 63 (1-1c) A solution of
5- (4-chl orophenyl ) 1- (2-chl orophenyl ) -4-vinyl -1 H pyrazol e-3 carboxylic
acid ethyl ester 1-1 b (2.9 g, 7.5 mvol), osmumtetroxide (8 ng, 0.08
mol ) and N-met hyl nor phol i ne-N-oxide (1.1 g, 8.2 mmwl) in dioxane (24
m)lwater (6 M) was. .5 stirred at ambient tenperature for 18 hours,

t hen sodi um ﬂ&fe f@llwnﬁg (déﬁc@esﬂéﬁ Sitarhativeasy o@dﬂiﬁé fanfiepréparation vfs
continued for

|ckslurr uted with ethyl )
acetate 'vmeﬁiﬂ}e 5T(8thﬂ9r88n%mﬁ) -442-chlor chhﬁafqufW?z‘ggg carboxwice
conbi nquc,aléﬂ§3;|gsfe°,(ma)e washed with water, brine, dried (Na2SO4) and -
poncent rat ed in va(;uo to afford a SO|I d’ MBss. The soI | d;s ver e .s’I urried

H  Reepar at i on of
hydr oxv- 1
pvrazol e- 3-carboxylic Acid Ethyl {Ester {|(1-1d D O~\  NON

| nt.er medi at e 5- (4- Chl orophenvl)-lo(Z chj orop z

~No

(I-2a) .
To a cooled (0°C), stirred solution of 2,2-dimethyl-1,3-doxane-4,6-dione (78.5 g, (
0.54 mol) in dichloromethane (200 mi) was added pyridiné (105 ml) dropwise over a 30-
10 minute period. A solution of 4-chiorophenylacetyl chioride (100 g, 0.53 mol} in
dichloromethane (150 mi) was added dropwise. The reaction mixture was stirred for 1

Ty
}

hour at 0°C, then cooling bath was removed, and stirring was continued an additional 2
hours. Reaction mixture was poured over 2N hydrochloric acid (aq.)/ice, layers
separated and the aqueous layer washed with dichlioromethane (2 x 150 ml).
15 Combined organic layers were washed with 2N hydrochloric acid (aq.) (2 x 150 mi),

brine, dried (Na>S04) and concentrated in vacuo to afford a solid.

The material obtained above was slurried in ethanol (1 liter), heated to reflux for
3 hours, then cooled and concentrated in vacuo. The oily residue was fractionally-
distilled under vacuum to afford the fitle compound (l-1a) as a clear oil, 108 g. o



C 15 (1-1d) To a stirred solution of

5-(4-chl orophenyl }-1-(2-chl orophenyl)-4-fornyl-1 H pyrazol e- 3-
carboxylic acid ethyl es l-1c (2.2 g, 5.6 nmol) jga di chl or onet hane
(22 m) was_ added mchl‘)perbenzoic acid (2.9 g (@Popurity), 8.4
ol ) andMAVEEBA% i ng slurry was stirred for 6 hour SPET/HREMPIIRS e
was diluted into ethyl ether, washed®with hal f-saturated 20 aqueous

sodi um bi carbonate, water, brine, dried (Na2SO4) and concentrated in
vacuo to afford a yellow solid, 3.5 g. To a slurry of this material in
met hanol (20 m), was added triethylamne (1 nl) to produce a solution.
After 45 mnutes, the reaction was concentrated in vacuo to afford a
yell ow solid. This nmaterial was purified by silica gel chromatograpy
(Conbi flash instrunment, 120 g silica gel colum, 5- S%}gradi ent _of ethyl

solid, 1 2 opf?CT/ 1B2004/ 003522 64 The fol | ow ng
describeb;’0 9 A %% L2 Ure for the preparation of Internediate
5- (4- Chl or ophenyl ) - 1- (2- chl or ophenyl ) - 4- hydr oxy-@H- pyr azol e- 3- car boxyl i ¢
Acid Ethyl Ester (1-1d). 5 Preparation of I|nterfredi ate
4- (4- Chl orophenyl ) - 3-oxo-butyric Acid Ethyl er (1-2a): d OO
(I-2a) To a cooled (0C), stirred solutio
2, 2-di net hyl - 1, 3- doxane- 4, 6- di one ‘78.5 g, 0.54 nol) in

di chl oronet hane (200 m) was added! pyri di ne 05 m) dropw se over a 30
|l o mnute period. A solution_Q chl or ophenyl acetyl chloride (100 g,
0.53 nol) in dichloromnethane %0 m ) was\added dropw se. The reaction
m xture was stirred for | 4 —6®H t hery=e601 i ng bath was renoved,

nd stirring was conti nued [ hours. Reaction m xture was
poured over 2N hydrochloric acid (aqg.) | ayers separated and the
aqueous | ayer washed wi th dichl oronet hane (—xQl50 nm). 15 Conbi ned
organic | ayers were washed with 2N hydrochlforic\acid (ag.) (2 x 150 m),
brine, dried (Na2SO4) and concentr at ed i nQvacuo Yo afford a solid.

5 ' (1-2b) :
A solution of sodium nitrite (3.4 g, 50.4 mmol) in water (15 mi) was added
dropwise over an hour period to a cooled (0°C), stirred solution of 2-chloroaniline (6.4 g,
50.4 mmol) in acetic acid (50 ml)/water (7 ml). Then a solution of 4-(4-chloro-phenyl)-3-
oxo-butyric acid ethyl ester (10 g, 42 mmotl} in acefic acid (30 ml) was added dropwise
10  over a 30-minutes period to produce an orange slurry (20 ml of water added to aid

stiring). After an additional hour, the mixture was filtered, solids washed with water and
~ air-dried. Solids slurried iﬁ ethanol (75 ml) for 3b mim.ités, ﬁltered, solids washed With
C, methanol and dried in vacuo to afford the title éompound (I-'2b) as an orange solid, 11.0
a. '
15

Preparation of 4-Bromo-4-{4-chlorophenyl)-2-[{2-chlorophenyl)-hydrazono]-3-oxobutyric

Acid Ethyl Ester (1-2¢):



The material obtained above was slurried in ethanol (1 liter), heated to

resi due was fractiona

reflux for 3 hours, "t&n cool ed and concentrate
conpound WO 20304482 a Clear oil, 108 g. 1, WO 20

Ll n vacuo. The oily
distilled under vacuum afford the title
0D/ 044 SECTAB2004/003522

PCT/ 1B2004/ 003522 65 Preparati on of #nternedi ate
4- (4- Chl oropheyl )-2-((2-chl orophenyl) - hvdrazonoi - 3- oxobutyric Acid
Et hyl Ester (1-2bl: d ~Ji. O O5 1 (1-2b) A solution of sodiumnitrite

(3.4 g,

50.4 mml) in water (15 m) was added dropw se. over an hour

period to a cooled (0C), stirred solution of 2-chloroaniline (6.4 g,

50.4 mol ) in acetic acid (50 m)fwater (7
4- (4-chl oro- phenyl )-3- oxo-butyric acid ethy
acetic acid (30 mM) was added dropw se to ovg
produce an orange slurry (20 ml of water ad
an additional hour, the mxture was filtered

). Then a solution of
ester (10 g, 42 mmol) in
a 30-mnutes period to
dtoaid stirring). After
solids washed with water

and air-dried. Solids slurried in ethanol (785+9) for 30 m nutes,

filtered,
title conpound (1-2b) as an org
4- Br onp- 4- (4- chl or ophenyl) - 2-

solids washed Wth nethanol ad dfied in vacuo to afford t he

S sollg‘ INO 9. 15 Preparatlon of

Acid Ethyl Ester (1-2c): WO 20Y ; PCA/ 82004/003522 66 OO -NH

0 Br

10

15

20

c
(I-2c)

A stirred slurry of 4-(4-chlorophenyl)-2- [(2-chlorophenyl)—hydrazono]—3-oxobutync
acid ethyi ester I-2b (10.0 g, 26 mmol) and copper(l{) bromide (13.4 g, 59.8 mmol} in
ethyi acetate (100 mi)/chloroform (100 ml) was heated at 60°C for 3 hours. Reaction
mixture cooled and filtered through diatomaceous earth.\;vashing with chloroform. The
ﬁltraté was diluted with dichloromethane, washed with water, brine, dried (Na;S0,) and
concentrated in vacuo to afford the title compound (1-2c) as a red oil, 12.1 g.

Preparation of intermediate 5:(4-Chioropheryi)-1-(2-chiorophenyl)-4-hydroxy-1H-

pyrazole-3-carboxylic Acid Ethyl Ester (I-1d): | B
A mixture of 4-bromo-4-(4-chloro-phenyl)-2-[(2-chioro-phenyl)-hydrazono]-3-oxo- ()

butyric acid ethyl ester (12.1 g, 26 mmol) and sodium acetate'(10.8 g, 130 mmol) in

methanol (100 ml) was heated at reflux for 4 hours, cooled, concentrated in vacuo and

the residue partitioned between ethyl acetate and water. The organic layer was washed

with brine, dried (Na;$S04) and concentrated in vacuo to afford a sofid. A siurry of this

material in cyclohexane was heated to reflux and aliowed to stir at ambient temperature

for 2 hours, and filtered to afford the title compound (I-1d) as a yellow solid (I-1d), 6.5 g.

Preparation of Intermediate 4-Allyloxy-5-(4-chlorophenyl)-1-(2-chioro, henvl)-1H—
pyrazole-3-carhoxyiic Acid Ethyl Ester (I-1e):




a d (l1-2c) Astirred slurry of

- 4-(4-chl orophenyl ) -2-[(2-chl orophenyl) - hydrazono) - 3-oxobutyric acid
ethyl ester tt-2b (10.0 26 mmol ) and copper(I1) omde (13.4 g, 59.8
mml) in 5 ethyl acetat 100 m )/ chl orof orm (100 was heated at 60C -
-for 3 hoW@2008€4822 on m xture cool ed and filtered thr BEHBAMERRACeous
earth washing with chloroform The filtrate was diluted with

di chl or onet hane, washed with water, brine, dried (Na2SO4) and
concentrated in vacuo to afford the title conmpound (l-2c) as a red oil,
12.1 g. 10 Preparation of internedi ate

5- (4- Chl or ophenyl ) - 1- (2- chl or onhenyl ) - 4- hvdr oxy- | H

pyrazol e- 3-carboxylic Acid Ethyl Ester (1- 1%{; A m xture of

)
_4-brono-4-(4-chl oro-phenyl)-2-[( \-chl or o- phenyl ) - hydr azono) - 3- oxo-
butyric acid ethyl ester (12.1 g,it 26 ) d

sodi um acet ate- (10. 8 g,
130 mmol ) in nethanol (100 mM) wasyheat&d at reflux for 4 hours,

.cool ed, concentrated in vacuo and 1
ethyl acetate and water. The organi &
(Na2SO4) and concentrated in vacuo to 3 a solid. Aslurry of this
material in cycl ohexane was heated to | NIX angy al l owed to stir at

anbi ent tenperature for 2 hours,filt ed/to afford the title

t he Jresidue partitioned between
yERywas washed wth brine, dried

conpound (I1-1d) as a yell ow soli ¢ 20 Preparation of
I ntermedi ate 4- Al |yl oxy-5-(4-chld : chl orophenvl) - 1H
pyrazol e- 3-car boxylic Acid Ethyl /ESter A
PCT/ 182004/ 003522 67 OO0 ONE1 N C (1-1e) To a slurry of sodium
@ydride (39 ng of 60%in oil) in DMSO((fgyt M) was added
‘5- (4-chl orophenyl ) - 1- (2- chl or ophen IJ -4- h%dr oxy-1
H- pyr azol e- 3- Eg_[%w pﬁﬁ%{lﬂ h&gm ¥3 mg of 60% in Qll) in DMSO (2.4 ml) was added
5.(4-chlorophenyl)-1-(2-chlorophenyl)-4-hydroxy-1H-pyrazole-3-carboxylic acid ethyl
5 ester |-1d (300 mg, 0.8 mmoi) and the mixture was agitated for 45 minutes. Aliyl

brornide (0.1 ml, 1.2 mmol) was added and stirring was continued for 4.5 hours. The

reaction solution was diluted into ethyl acetate, washed with water (2x), brine, dried
{Na>S0,) and concentrated in vacuo to afford the title compound (i-1e) as an orange oil,
340 mg. This material was taken onto the next step without further purification.

10

Preparation of Intermediate 5-(4-Chlorophenyl)-1-(2-chlorophenyl)-4-(2-oxoethoxy)-1H-
pyrazole-3-carboxylic Acid Ethy! Ester (I-1f).

Cl

(1)
15 To a stirred solution of 4-allyloxy-5-(4-chlorophenyi)-1-(2-chlorophenyi}-1H-
pyrazole-3-carboxylic acid ethyl ester i-1e (337 mg, 0.8 mmol) osmium tetroxide (53



$ ester I-1d (300 ng, 0.8 mmol) and the m xture was agitated for 45
mnutes. Allyl bromdegg (0.1 m, 1.2 mol) was added and stirring was
continued for 4.5 houriThe reaction sol ution diluted into ethyl
acet ate, WH@RMS/O¥S2h waler (2x), brine, dried (
In vacuo to afford the title conpoun®8(1l-1e) as an orange oil, 340 ny.
This material was taken onto the next step without further purification.
|0 Preparation of Internediate
5- (4- Chl or opheny4- 1- (2- chl or ophenyl ) - 4- ( 2- oxoet hoxy) - 1H
pyrazole 3 carboxylic Acid Ethyl Ester fl-it) : OOO HO1NOC d
(I-1f) ast tlon of
4 al 11 oyrafiots diia 548 $h S0 Byaler) ans tygmethyimorphptine-N-oxide (120 mg, 0.9
pyr azol emaipiniddne2adniveitay (0.6l Plad stirfed 38ambeent nfhdtaRire féisTd um
tetroxide (53 WO 20051044822 PCT/ | B2004/ 003522 68 mcroliters of a
0. 15 M sbewrs; thenisedium aerjodate (W Qe 8rl mmaihves Addedapd stiingwas septinged
nmol ) i nggi

ot 1305 ABGr fgz'l‘h% tﬁhkémﬁ?{%aen 14 c!ﬁum ith ¥ I%Eéﬁ@ﬂd@émﬁ”ﬁié‘r@& an? solids

tenperature for ours date
addeds anwashed 2« mithvetiyl eeetater B cambmgdﬁltmes weremgstlem withgvaler, >bnnes

di |l uted

L e el 08800 368 b3 ol oy 1 BAGELEON, SR SniFlisgasiy
brine, (25% ethyla2&sthexadespafforded thectilel compauns §-df)eds a cdlodesefdam, 130
Silica gel chromatography (25% ethyl acetate/hexanes) afforded the

title coﬂ’@Ound (I-1f) as a colorless foam 130 ng. to Preparation of
i nt ermedi ate 5-(4-Chl orophenv4)-1-(2-chl oronhenv)--442-(2.2,2- C,)

10  Preparation of intermediate 5-(4-Chlorophenyl)-1-(2-chlorophenyl)-4-[2-(2,2.2-
frifiuoroethylamino)-ethoxyl- 1H-pyrazole-3-carboxylic Acid Ethvi Ester (I-1
. F . )

(-19)
A solution of 5-{4-chlorophenyl)-1-(2-chiorophenyl)-4-(2-oxoethoxy)-1H-pyrazole-
15 3-carboxylic acid ethyl ester I-1f (40 mg, 0.1 mmol), 2;2,2-trifluoroethylamine (14 mg,
0.14 mmol)}, sodium triacetoxyborohydride (30 mg, 014 mmol) and acetic acid (6
microliters, 0.1 mmol) in 1,2-dichloroethane (0.5 ml) was stired for 18 hours. The
reaction was partitioned between ethyl acetate/saturated aqueous sodium bicarbonate,
the organic layer was dried (Na;SO4) and concentrated in vacuo to afford the title

20 compound (l-1g). This oil was taken on to the next step without further purification.

O4) pamrdBRoNewRsdar at ed

@

W



trifluoroethvl am no)-ethoxyi-iH pvrazol e-3-carboxylic Acid Ethyl Ester
~(lI-1a): F FtNMO1\NNOC C (1-1 g A solution of

5- (4-chl orophenyl ) -1-(2-4gl1 or ophenyl ) - 4- ( 2- oxoet ho -1 Hpyrazole- is
3-carboxylic acid ethyl ter 1-1f (40 ng, 0.1 Mo 2;

2, 2-trifIVORHEMIA2Ani ne (14 ng, 0.14 mmol), sodium PCT/1B2004/003522
triacet oxyborohydride (30 ng, 014 mnf? and acetic acid (6 mcroliters,
0.1 mmol) in 1,2-dichloroethane (0.5 m) was stirred for 18 hours. The
reaction was partitioned between ethyl acetate/saturated aqueous sodi um
bi carbonate, the organic |layer was.dried (Na2SQ4) and concentrated in
vacuo to afford the title 20 conpound (1 1g). This oil was taken on to
the next pybgaratibh 38 Hte/mEdiate s-@Chibi H&Yoph (2,2.2-
.PCT/ | B2004 ) reparalono nerrrE|ae

5- ( 4- Chl difiyoreeth ‘ AVTBEQ sviie Acid, Hydrochloride (I-1h):
trilluoroethylam no)-et hova -1 H- pvrazol e- 3-gcar boxvl i cAci d, Hydrochl ori de
(I-1h): FFF NHSHO/N C NC I (1-1h)

F

NH

HCI
(I-1h)

s Asolution of 5-{4-chlorophenyl)-1-(2-chlorophenyl)-4-{2-(2,2,2-
biﬂuoroeth&lamino)—ethoxyﬂ H-pyrazole-3-carboxylic acid ethyl ester |-1g (48 mg, 0.1
mmol) and 6 N agueous KOH (0.1 mi) in ethanol (1 mi) was heated at 50°C for 2 hours.
The reaction solution was cooled, acidified with concentrated aqueous hydrochloric -
acid, and concentrated /in vacuo to a solid. These solids were slurried with ethanol,

C 10 filtered and the remaining mass was washed with additional portions (2x) of ethanol.
The combined filtrates were concentrated in vacuo to afford the title compound (1-1h),
which was takeh on the next step without further purification.

Preparation of intermediate 2,2-Difluoro-propionic acid ethyl ester (I-3a):

15
O
Eto’“>(
FF°F

(1-3a)



s A solution of 5-(4-chlorophenyl)-1-(2-chlorophenyl)-4-[2-(2, 2, 2-
trifluoroethylam no) -eiioxy] -1 H pyrazol e-3-carboxylic acid ethyl ester

1-1 g (48 ng, 0.1 and 6 N agueous KOH (0. 1 ) in ethanol (1 m)
was heat ewazoi30Q82Dr ours. The reaction sol utl on WRETIBWNHEN3I522
acidified with concentrated aqueous hy®rochloric acid, and concentrated
In vacuo to a solid. These solids were slurried with ethanol, to
filtered and the renaining mass was washed with additional portions (2x)
of ethanol. The conbined filtrates were concentrated in vacuo to afford
the title conmpound (I-1h), which was taken on the next step w thout

f h i fi i . i di . .
DDt Bt 1 bor o pribistBaming iR RRAER Plas ¢ 780 iNoR ias pdded sropwis fo sfimed,
E/\D_ f2?83/r ?3é&aae (0°C) dﬂ% gya%w(naaﬁ B30 mifiol§.DThé headctioniwas alidwed to warm to

ri

125 g, nmol ). added dropwi se . to stirred, cooled
(00) ot hy AryeiJarberehure verigh: TeBiPanahad PLSBHILROSES A1 LB S m
to ambi epfixiuPdRSd ktrd@edWith Qii&ﬁ{ﬂ ,ectiﬁéi? Wﬁﬁgﬁgﬁlﬂaﬁhﬁﬁe Wd%%%smﬂﬁ‘ﬂﬁﬁé’,e r

an ice/water mxture and extracted wt ether. The or.(];anlc

phase as diigd {NaS04) androopeentratad intaauma Tbespsuiltiag o wasdractioaally distiltes .
e o . ol LA o _
(170- 175 cp e shegtine [LREH L) 0 drchithe Ké GoRbouRT L&Y od¥ E5BHEFS ol 55,6

gm Prepagm.i on of Internediate
2.2-Di fuoro- N (2-hydroxy-ethyl)-propionanide (1-3b): 10 O HONHF F

{1-30) 2 BreBalaidR'cR MG Shediate’2, 3 Diftiorh Nel2-FidSky-6thih-drbBichafhide f-357°' )

10

O
R
HF F
(-3b)

2,2-Difluoro-propionic acid ethyl ester -3a (10.1 g, 70 mmol) was added
dropwise to stirred, cooled (0°C) ethanolamine (4.4 ml, 70 mmol) and the resulting
15 solution was allowed to stir at ambient temperature for 4 hours. Concentration of the
reaction mixture in vacuo afforded the title compound (I-3b) as a solid, 11.2 g.

Preparation of Intermediate 2-(2.2-Difluoro-propylamino)-ethanol (I-3¢}:

OIS

20 HF F
| (-3¢)

To a stirred solution of lithium aluminum hydride (5.5 g, 146 mmol) in diethyl
ether (85 ml) was added a solution of 2,2-difluora-N-(2-hydroxy-ethyi)-propicnamide
(11.2 g, 73 mmol) in diethyl ether (55 ml) dropwise at such a rate to maintain a gentle

25 reflux. After an additional 1.5 hours, the reaction was quenched with sodium sulfate
decahydrate, diluted with ethyl acetate and allowed to stir for 18 hours. The mixture
was fiitered with the aid of diatomaceous earth, washing with ethyl acetate. The filtrate
was concentrated in vacuo and fractionaily distilled (11 torr, collecting fractions distilling

. at 75-88°C) to afford the titie compound (I-3c) as a colorless oil, 4.5 g.

@

e



dropwi se to stirred, cooled (0C) ethanolamne (4.4 m, 70 nmol) and the
~-resulting 15 solution was allowed to stir at anbient tenperature for 4
hours. Concentration of e reaction mxture in v o afforded the
title conpound (1-3b) a solid, 11.2 g. Preparatggn of Internediate
2- (2, 2- DIWDROASW4#R23py| am no) - et hanol &I -3c): HO 20 HEXFEGT/Ip1094p3s2zrg g
stirred solution of Iithium alum numMydride (5.5 g, 146 mmol) in

di et hyl ether (85 m) was added a sol ution of :

2, 2-di fl uoro-N-(2- hydroxy-ethyl)-propionamde (11.2 g, 73 mmd) in

di ethyl ether (55 m) dropwi se at such a rate to nmaintain a gentle 25
reflux. After an additional 1.5 hours, the reaction was quenched with
sodi um sul fate decahydrate, diluted with ethyl acetate and allowed to
stir for 18 hours. The m xture was filtered with the aid of

di at omacegUs, SaLh B infernidifle W-EICRIRYbnanAL Ay £ chiblSphehil- 245

concentr & ,
fracti onpydazie-3idar e \ 2droiy-bif ida b
a colaorless oil, 4.5 g. WO 2005/044822  PCT/1B2004/ 003522 .71
PrepaPation of internediate CE.C
_1-(2-Ch|oro-phenyl)-5-(4-ch|oro-phéﬂ%L}/ﬁsﬁﬂ%ﬁ%xﬁ-TFL

‘pyrazol e-3-carboxylic acid (2 2-diflygro-propyl)-(2-hydroxy-ethyl)-am de
(1-3d): 5 Ho',"--"N CH2CF2CH3 HO O NSO (1-3d) A stirred

m xt ure of 1-(2-ch|oro-pheny|)-5-'4-ch/brn phenyl) - 4-hydroxy-1 H
pyrazol e- 3-car boxylic acid ethyl .- (15 g, 40 mmol ) and
2-(2,2-difluoro io propylamge 2 l\t16.5 g, 120 mmmol) were heated
(2t 125C for 18 hours. The reacti©on sol i

) g€lwas cool ed, diluted into
thyl acetate, washed wth 1 N aq. HCIi ne,

(I-3d)
A stirred mixture of 1-(2-chloro-phenyi)-5-(4-chioro-phenyi)}-4-hydroxy-1H-

pyrazole-3-carboxyiic acid ethvl ester -3¢ (15 g, 40 mmol) and 2-(2,2-difluoro-

10 propylamino)-ethanol (16.5 g, 120 mmol) were heated at 125°C for 18 hours. The
reaction solution was cooled, diluted into ethyl acetate, washed with 1N aq. HCI, brine,
dried (Na2S0,) and concentrated in vacuo. The resuiting oil was chromatographed on
silica gel (20% to 40% ethyl acetate/hexanes) to afford the title compound (I-3d) as an
oil, 10 g. '

15

C Preparation of Intermediate 4-Amino-1-(2-chlorophenyi)-5-(4-chlorophenyl)-1H-
' pyrazole-3-carboxylic Acid Ethyl Ester (I-4a):

(I-4a)
20 To a solution of LIN(TMS), (1.0 M in THF, 100 ml, 100 mmol) in 400 mi diethyi
ether at --78 °C under nitrogen, 1-{4-chlorophenyl)ethanone (14.3 mi, 110 mmol) in 80



dried (Na2SO4) and concentrated in vacuo. The resulting oil was

chromat ographed on silica gel (20%to 40% et hyl acetate/ hexanes) to
afford the title conpo (1-3d) as an oil, 10 g 5 Preparation of

| nt er medi awe 2osAaamp- 1-12- chl or ophenyl ) - 5- (4- chl oM@phenylormbitos/003522
pyrazol e- 3-carboxylic Add Ethyl Ester 7¢l-4a): H2ZN O NN d d (I-4a)
20 To a solution of LIN(TM5)2 (1.0 Min THF, 100 m, 100 mmol) in 400 m
diethyl ether at -78 C under nitrogen, 1-(4-chlorophenyl)ethanone (14.3
m, 110 mmol) in 80 WD 2005/ 044822 PCT/ 1B2004/ 003522 72 m ether was
added dropw se via addition funnel . After the addition was conplete, the

reaction ure was d_at alic aci

di et hyl e@ Sf”e Pad%aasd @gﬂs‘hﬁ‘&“) 'ﬁﬂﬁéd ﬁrR‘FPg’ﬁF@%% B’ES\FPH‘PS?/‘Fr Hge.
The react fcatich ifbkiR waésmﬁédrﬁd-mc Fr QD iR axdlie aeifidietiyl eStér (14 3ml,
overnight. The pale white precipitate that formed was s col l'ected

filtrati oh0s rm@olkwas added ingeneeortian wiasisinge. Jhedeactian. mmamfemwgckto
hyd 4

pgr { m O@ﬁﬁ ﬁ@?hffa? gﬁ@}@&éﬁﬁg’r{iﬁ@é hléwngéTbr%%ipggée?@an e%és

di ssol s/edcolleq:tedqbwﬂltratmn ethesaligh \uas dried in vacgodo gm 43(1#0@!9 a-o 10C

Mitrite (BRI ol o SR BUEFUHF QP AT g gk PP U
t errFﬁ (r__} ?t z r5 e beA\meﬁbnitg dtmé ﬂrotﬁ& frdinethe @mﬁéc:n;mktep ((1(119,638&?3 mrabl') wasdlissolved
o 1 e AR Bretiorti. AR tBo SR WAool 1Bt Wil ar lodowaRr b3

conpl eti oao@&entﬁat&: écfiﬁ@:hb @BHutibh ©f 56 MR é%?%@' bragRs :mar)%d &ddedp00
i ce-cold water. |l ow solid precipitated and after 2 hours it was

col | ede eddrqmmdieﬁpm the tasnperature bebr@emomg apd 153Cc rTigreaction mixture was

o (4 o OE - 'eH%g rﬁnb{égb%tlfa}qr%e nex %&Hﬁ!’)%i? r%gg‘&y” :

acid et hy I'ch~was uS ep W t
purifi cat mmol) was added in portions. Stirring was continued for 3 hours. Upon completion of

the reaction, the reaction mixture was poured into 600 mi ice-cold water. A yellow solid
precipitated and after 2 hours it was collected, washed with water and dried to give

15 crude 4-(4-chlorophenyi)-2-[(2-chiorophenyl)hydrazono]-3-nitroso-4-oxobutyric acid
ethyl ester which was used in the next step without further purification.

The yellow solid obtained from last step was redissolved into /-PrOH and 1 mi
concentrated H,S0O,4 was added. The reaction mixture was heated to 60°C for 3 hours.
After cooling to room temperature, the reaction mixture was poured into ice-NaHCO;

20 (saturated aqueous). The precipitate was collected by filiration and dried to give 1-(2-
chlorophenyl)—5-(4-chlorophenyl)-4-nitroso-1H-pyrazole-3—cérboxylic acid ethyl ester. It
was used for next step without further purification.

The product obtained from the last step was dissolved in 200 mi of ethyl acetate
and 200 mi of water. Sodium dithionite was added until the disappearance of 1-(2-

25  chlorophenyl)-5-(4-chlorophenyl)-4-nitroso-1H-pyrazole-3-carboxylic acid ethyl ester
was confirmed by TLC (ethyl acetate/hexane, 50/50). Then the organic layer was
separated and the aqueous layer was extracted with ethyl acetate. The combined
organic layers were dried over magnesium sulfate and the solvent was removed in
vacuo. The red solid obtained was further purified by plug filtration (silica, ethyl

30 acetate/hexane, 50/50) to give 4-amino-1-(2-chlorophenyi)-5-(4-chiorophenyl)-1H-
pyrazole-3-carboxylic acid ethyl ester i-4a (21.86 g, 76%). MS: 376.1 (M+1)".

Y
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The yellow solid obtained froml|ast step was redissolved into i-PrOH and
~1 m concentrated H2SO4 was added. The reaction m xture was heated to
60C for 3 hours. After oling to roomtenperature t he reaction

m xture was poured into -NaHCO3 20 (saturated a R}%él‘ The

-pr eci pi t aw® We/04a82l ect ed by filtration and dried to giR(E/HB2404003522

chl or ophenyl ) - 5- (4- chl or ophenyl ) - 4- ni ¥ oso- 1H pyr azol e- 3- car boxyl i ¢ aci d
ethyl ester. It was used for next step without further purification.
The product obtained fromthe |ast step was dissolved in 200 M of ethyl
acetate and 200 ml of water. Sodiumdithionite was added-until the

di sappearance of 1-(2 25

chl orophenyl ) - 5- (4- chl orophenyl ) - 4-ni troso- 1H pyr.azol e- 3- carboxylic acid
ethyl ester was confirned by TLC (et hyI acet at e/ hexane 50/ 50). Then

f he or garfPrephes - aia : caghomdaminogthvlaning)-¢ acted
wth et hyclth C
magnesi u I . T
obt ai ned was further purified by plu flltratlon (S|I|ca ethyI 30

acet at e/ hexane, 50150) to give 4-am 1- (2- chl or ophenyl

-5-(4-chl orophenyl -1 H pyrazol e-3-carpoxylic acid ethyl ester |-4a
(21.86 g, 76% . Ms: 376.1 (M+l)+ V\Dé’:Q;QSI 044822 PCTI | B2004/ 003522 73
Preparation of Internediate @

4- (2-tert-But oxycarbonyl ant noet hyl am n E-'1-(2-

chl or ophenyl ) - 5- (4- chl or ophenyl ) - 1H pyr Z(C)]be- 3-carboxylic Acid Ethyl
Ester (1-4b): O O==/\ NHO HN O /N, ~C¥—5 (l-4b) To a solution

Q’f 4- am no- 1- (2- chl or ophenyl ) - 5- (4- chl'Oho nﬁ)-l H pyrazol e- 3-
arboxylic acid ethyl ester (L-4a, 1,88 /§,\5 nmmol) and -

(2-oxo-ethyl)-carbamc acid tert- ILI'N
Cl ©/Cl
5 {1-4b)

To a solution of 4-amino-1-(2-chlorophenyl}-5-(4-chlorophenyi)-1H-pyrazole-3-
carboxylic acid ethyl ester (I-4a, 1.88 g, 5 mmol) and (2—oxo-emyl)-carbamic acid tert-
butyl ester (1590 mg, 10 mmol) in 1,2-dichloroethane (80 ml) at room temperature was
added glacial acetic acid (858 microliters, 15 mmol} and NaBH(OAC)s (2540 mg, 12

10 mmol). The reaction mixture was stirred for 23 hours, then additional (2-oxo-ethyi);
carbamic acid teri-butyl ester (500 mg, 3.14 ﬁ'nmol) and NaBH(OAc); (1000 mg, 4.7

(; mmol) were added. The reaction mixture was stirred for an additional 24 hours,

quenched with 1 N NaOH, and diluted with CH>Cl>. The organic layer was separated
and the aqueous layer extracted with CHxClz. The combined erganic phases were

15 washed with 0.5 M aqueous citric acid, 1 N NaOH, and saturated aqueous NaCl, dried,
and concentrated in vacuo. The crude residue was purified on a Biotage 40+M column
using CH2Cl/MeOH (100:1) to give the desired product |-4b (900 mg): +ES MS (M+1)
519.5.

20



butyl ester (1590 ng, 10 mmol) in 1, 2-dichloroethane (60 mM) at room

tenperature was added_glacial acetic acid (858 mcroliters, 15 muol) .
and NaBH( QAc) 3 (2540 j 12 io mmol ). The reacti m xture was stirred
for 23 howosesidaeszzad

ional (2-oxo-ethyl} car C q@ﬁntz@ﬁ oy Vi
ester (500 ng, 3.14 nmmol) and NaBH(CAc)3 (1000 ng, 4.7 gowere .

added. The reaction mxture was stirred for an additi onal 24 hours,
guenched with 1 N NaOH, and diluted with CH2CI 2. The organic | ayer was
separated and the aqueous |ayer extracted with CH2CI 2. The conbi ned
organi ¢ phases were 15 washed W|th 0.5 M aqueous citric acid, 1 N NaCH,
and sat u,gat (;d au J 3 and concentrat d |n, vacuQ. The crude

resi due “wa : SH2Y eOH (100: 1)
to give ¢HiSrog Stheh , , AM05195 20 WO
2005/ 0448 Prepar at I on 0 nter nedi ate

4-(2-tert-Butoxycar bonyl am noet hyl ani -1-(2-

chl orophenyl ) - 5- (4- chl or ophenyl ) - 1H- azol e-3-carboxylic Acid (1-4c) O
O=< NHO HNOHANN-~~J d ~ d ~(I-Qc) 5 To a solution of
4-(2-tert-but oxycarbonyl am noet hyl ar@gg(‘) - (2-chl orophenyl ) 5-

(4-chl orophenyl ) - 1H pyr azol e- 3- car boxyl acid ethyl ester I (b, 900 ny)
in ethanol (50 m) at .roomtenperaturefwas added 1 N KOH (25 ml). The
reaction m xture was heated at 50C for\2 hgurs, cooled to room
tenperature, diluted with saturated aqudousi\NaCl, and acidified to pH 3"
with 3N HCO . The aqueous sol ution was Hnith Et OAc (2x) to and

t he conbi ned organic extracts were dried concentrated in vacuo to

give the N ()
¢ i o -
(i-4c)
5 To a solution of 4-(2-tert-butoxycarbonyiaminoethylamino)-1-(2-chlorophenyl)-5-

(4-chlorophenyl)-1H-pyrazole-3-carboxylic acid ethyl ester (1-4b, 900 mg) in ethanol (50

ml) at room temperature was added 1 N KOH (25 ml). The reaction mixture was heated

at 50°C for 2 hours, cooled to room temperature, diluted with saturated aqueous NaCl,

and acidified to pH 3 with 3N HCI. The aqueous solution was extracted with EtOAc (2x)
10 and the combined organic extracts were dried and concentrated in vacuo 1o give the

product l-4¢c as an amorphous glass (879 mg): +ES MS (M+1) 491.5.
)
Preparation of Intermediate 4-(2-Aminocethylamino)-1-(2-chiorophenyl)-5-(4- M

chlorophenyl)-1H-pyrazole-3-carboxylic Acid (I-4d):




product as an anorphous glass (879 ng): +ES M5 (M+l) 491.5. Preparation
-of Internedi ate 4-(2-Am noet hyl am no)-i-(2-chl orophenvl)-5-(4-

chl orophenyl )-1 H pyrazolge 3-carboxylic Acid (L-M . 2005/ 044822

PCT/ | B2004/ 003522 75 NH HNOH /NNJ d (I- A sol ution of
4- (2-t er t -WaLWHpEERbony| am noet hyl ami no) - 1- ( 2- chl or ophe RGTABH0{/03522

chl or ophenyl ) - 1H pyr azol e- 3-carboxyl i @ acid (L-_4c, 879 ng) in 2:1 conc
HCI/EtOH (12 5 m) was allowed to stand at roomtenperature for 17
hours. The reaction m xture was concentrated under vacuumto give the
desired product 14d: +ES M5 (M+l) 391.4. Preparation of Internedi ate
3-(4- Chl orophenvl)-2-(2-chl oronhenvl )-4.5.6.7-tetrahvdro 10

2H pvrazol o(4. 3-el f1. 4l di azepi n-8-on (| ¢A'§ :~NH HNO NN d / d
(1-4e) Diisopropylethylanine (209 nicroli/fefs, 1.2 mol) was added
slowy via syringe to a solution of %
4- ( 2- am noet hyl am no) - 1- (2- chl or ophenyl ) - 5- (4 chl or ophenyl ) - 1H 15
pyrazol e- 3-carboxylic acid (I-4d, 228 ndN 0.5»~mEl ) and HATU (456 ng,
1.2 mmol) in anhydrous DVF (30 m) at - enperature. The reaction
m xture was stirred for 17 hours, g h saturated aqueous Nad ,
and extracted with EtQAc (2x). The 1l " Et OAc extracts were washed
with 0.5 Mcitric acid, 1 M K2GCB; “sge sat u atee aqueous Nadl, dried
and concentrated in vacuo. The residue %ed wi th CH2C 2

(1-4d)
( | A solution of 4-(2-tert-butoxycarbonylaminogethylamino)-1-(2-chlorophenyl}-5-(4-
chlorophenyl)-1H-pyrazole-3-carboxylic acid (i-4¢, 879 mg) in 2:1 conc HCI/EtOH (12
5 mi) was allowed to stand at room temperature for 17 hours. The reaction mixture was
concentrated under vacuum to give the desired product |-4d: +ES MS (M+1) 351.4.

Preparation of Intermediate 3-{4-Chlorophenyl)-2-(2-chlorophenyl)-4,5,6, 7-letrahydro-
10 2H-pyrazolof4,3-elf1.4]diazepin-8-on (I-4e):

I/\NH
HN 0O
/ ,\N
N

C | cl ol

(I-4e)
_ Diisopropylethylamine (209 microliters, 1.2 mmol) was added éley via syringe
to a solution of 4-(2-aminoethylamino)-1-(2-chlorophenyl)-5-(4-chlorophenyl)-1H-

15  pyraZole-3-carboxylic acid (I-4d, 228 mg, 0.53 mmol) and HATU {456 mg, 1.2 mmol} in
anhydrous DMF (30 mi) at room temperature. The reaction mixture was stirred for 17
hours, diluted with saturated aqueous NaCi, and extracted with EtOAc (2x). The
combined EtOAc extracts were washed with 0.5 M citric acid, 1 M K.CQjs, and saturated
aqueous NaCl, dried and concentrated /n vacuo. The residue was siurried with CHaCly



WO 2005/ 044822 PCT/ 1B2004/ 003522 76 and the organi c sol vent decant ed,
a process that was re ted twice. The conbi ned gani ¢ solutions were
concentrated in vacuoSd the residue was purifi éon a chromatotron

usi ng 4 nWwOpheNwg482and a sol vent gradi ent of 100% Et OAc RGI/IB003/003522

Et OAC MeOH to give as a colorless sol®d (82 ng): +ES M5 (M+l) 373.4. 5
Preparation of 3-(4-Chlorophenyl)-2-(2-chloroi)henvi)-4-trifl uoroacet
-4.5.6.7- tetrahydro-2H pyrazol o[ 4. 3-€e][ 1, 4] di azepi n-8-one (1-A4: O r~NH
CANO \ NNC d 6 (lI-4f) to To a solution of

3- (4-chl or ophenyl ) -2-(2-chl orophenyl )-4,5,6, 7- tetrahydro 2H

| o[ 4, 3-e][ 1, 4] di i n- 8- 49 nd NEt.3
Y erell g he bhgpsi 'az‘?%ﬁ%amgﬂs?émceﬁamg% repegtd Bicd. B cambideti
added tr 'drbalﬁc aam&ﬁs ﬁere(&ﬁacemrsfealm tvSé@o afd irelitRie)wasl pariflcRiosi 4 a on

m xture was allowed to warmto room nperature and stir for 1 hour.

Rermoval dihrematetroa wsingrdmny Rlatsssand %ﬁalvnmram%\é of; H0Q% £LOAG 1101
| ed @) d
T o EONOeO | GveTAE He cllofes Vo 82 d) OB MIS P S7aM) B0 o

at rodmtenperature for 1 hour and then was dil uted W|th sat ur at ed
agueous arahidf o N3 2-chidPG Htnivh -4 ub;b%cﬁgg-ﬁcﬁ‘, ’§F7| ayer was
extracte Urzdn T ©X shed
with 0.5 fetrahadro+dH:peraizal [R2K 0 48t ed aqueous 20 NaCI,
dried, and concentrated in vacuo. The rude residue was purified via a
chromat otron using 1 nmplates and 10 Er},eﬁc ﬁs solvent to give 1-4f
(45 mg): +ES M5 (M+1l) 469.2. Preparat of lzl -

4-f (1-tert-Butoxvcar bonvl - pw ol i di &Fg- vl
chl orophenvi ) - 5-(4-chl orophenvi ) -1H pyraz
Ester (1-5a): WD 211051044822 P

ct

~@ninol -1- (2 25 }
3-carboxylic Acid Ethyl e’
00522

Cl

(141)

10 To a solution of 3-(4-chlorophenyl)-2-(2-chlorophenyt)-4,5,6,7-tetrahydro-2H-
pyrazolo[4,3-¢e][1,4]diazepin-8-on (I-4e, 49 mg, 0.13 mmol) and NEt; (21 microliters,
0.15 mmol) in 1,2-dichloroethane (1.5 ml) at 0°C was slowly added triflic anhydride'(zo
microliters, 0.144 mmol). The reaction mixture was allowed to warm to room '
temperature and stir for 1 hour. Removal of an aliquot for analysis via APCI mass

15 spectrometry revealed only starting material present. Additional NEt; (31 mg) and triflic k )
anhydride (50 mg) were added. The reaction mixture was stirred at room temperature
for 1 hour and then was diluted with saturated aqueous NaCl. The organic layer was
separated and the aqueous layer was extracted twice with CHoCl;. The combined
organic extracts were washed with 0.5 M citric acid, 1 M K.COa,, and saturated aqueous

20 NaCl, dried, and concentrated in vacuo. The crude residue was purified via a

chromatotron using 1 mm plates and 100% EtOAc as solvent to give |-4f (45 mg): +ES .
MS (M+1) 469.2.

25  chiorophenyi)-5-(4-chlorophenyl)-1H-pyrazole-3-carboxylic Acid Ethyl Ester (I-5a):



77 HNBoc HN COZEt NN CI d i I r (I-5a) dacial acetic acid (57
-mcroliters, | mmol) and NaBH(OAc)3 (318 ng; 1.5 mml) were added to a
solution of 4-am no-I|-(Zaehl or ophenyl)-5-(4-chloro nyl)-1H pyrazole 5
3-carboxylic acid ethyl ter (376 ng, | mmol) andi

-(L) - 2- f orW@I20q34944832 i di ne- 1- carboxylic acid tert-butyl PESAB}04003522
(N-Boc-L-prolinal, 239 ng, 1.2 mml) 7t roomtenperature in 1, 2-

di chl oroethane (10 ml). The reaction mixture was stirred for 17 hours
and quenched with 1 MNaOH (0.5 m). The organic | ayer was separated
and the aqueous | ayer extracted once with CH2Cl2. The conbi ned organic
sol ution was washed with saturated i o aqueous Nad, dried, and
concentrated in vacuo. The residue was purified on a chronmatotron using
4 mm pl ates and a solvent gradient of 1004 CH2§i 2 to 20:1 CH2CI 2/ MeCH
‘to give the desired product 1-5a as a colg white oil (207 ng): +ES
MBS (M+1l) 559.5. 15 Preparation of 0c

142- Chl or ophenyl ) - 5- (4- chl or oahenvf - 4- HNbvr r oCIQYEh- 2- vi et hv-) - ani nol - 1
H Pyrazol e- 3-carboxylic Acid (1-5b): HN pN02H /NN C Cd WO

Apgol ution of (L)-

yl npg’hyl ) - am no) - 1- ( 2-

gyrazdl e- 3Clcar boxylic acid ethyl

chl or ophenyl ) - 5- (4- chl or ophenyC)
ester (1-5a, 207

. {I-5a)
C ‘ Glacial acetic acid (57 microliters, 1 mmol) and NaBH(OAc); (318 mg; 1.5 mmol)

\;\rere added to a solution of 4-amino-1-(2-chlorophenyl)-5-(4-chlorophenyl)-1H-pyrazole-

5  3-carboxylic acid ethyl ester (376 mg, 1 mmol) and (L)-2-formyl-pyrrolidine-1-carboxylic
acid tert-butyl ester (N-Boc-L-prolinal, 239 mg, 1.2 mmol) at room temperature in 1,2-
dichloroethane (10 mil). The reaction mixturé was stirred for 17 hours and quenched
with 1 M NaOH (0.5 ml). The organic layer was separated and the aqueous layer
extracted once with CH2Cl.. The combined organic solution was washed with saturated

10 aqueous NaCl, dried, and concentrated in vacuo. The residue was purified on a

' chromatotron using 4 mm plates and a solvent gradient of 100% CH,Cli; to 20:1
GH,Clo/MeOH to give the desired product |-5a as a colofiess white oif (207 mg); +ES
MS (M+1) 559.5.

15 . Preparation of 1-(2-Chlorophenyi)-5-(4-chlorophenyl)-4-l(pyrrolidin-2-yimethyl)-amino]-

1H-pyrazole-3-carboxylic Acid {I-5b):
N 'Com

\
, A
N

c @rc.



ng, 0.37 mmol) in 2:1 EEO4/1 NKOH (6 mM) was stirred at 50C for 2
hours. After s cooling o roomtenperature, the reaction m xture was
acidified with conc. (-2 M), stirred for 4§.ﬂs, and concentrated
under vacwonebsogsaee 1-5b as a white solid: +ES ( MHROT D0 4003522
Preparati on of 4-(4-chlorophenyl)-2-hyr oxy- 4- oxo- but-2-enoic acid et hyl -
ester lithium io salt 1-6a OOLi COZEt C (l-6a) To tent butyl

met hyl ether (350 m)-was added 149 ml of lithiumbis(trinmethylsilyl)-
amde (1.0 Min tetrahydrofuran, 149 mml) at roomtenperature. The
resulting solution is was cooled to -75C 1- (4-chl orophenyl ) et hanone
(23.28 g, 150.6 nmol es) was added ﬁsol ution in 23 m of tell-butyl
nmet hyl ether over 3 m nutes, keepi ng i fi-8Phal tenperature | ess than
-70C. The reacm.I tiiih'dﬂ(L?ﬂ-Wﬁ-@erﬂBhl@xﬁé&rbénMProﬁém?z ﬁletﬁ)h Amirb)atp¢!
oxal at e (22 150 nmmol ) was ded neat over 5 nminu eepin

i nt er nal eyl rae(4-ehdarophanyi}- 1H@yrazale-deasboxylic acish %thgleestera(?:éeOaO?

sol ution r Prag

began to NS if) §21 SO NRBR @i fad tBiref LRHIC for Shrsr

hou (rj s at brcoonrlng brmenﬁnemp@rat?:él , eenashctign wiixtled vgag aoi:luﬁqdrl\ggi mnthﬁl (~2 ml)
product by r | S_was Wt

t enper at ursf—,'"{"'g& %h?'ffﬁ e@ﬁﬁ@'ﬂ?ﬁaf’ﬁ@l‘f"ﬁ ?QH’ e{-f-—l%"(‘ﬁ?m ﬁ‘mn%:&
1 hour tongs\®I+1fa8¢4chl orophenyl}2 hydr oxy- 4- oxo- but - 2- enoi ¢ aci d et hyl
ester lithiumsalt 1-6a (36.72 25 g, 94% as a powdery yellow solid.
1H-NI\/R(DI\/BOd5)8780(d 1.94H, J=8.7 Hz), 766(d 0.06H, J=8.7 Hz),
7.43 (d, dpg ;
5.22 (s, g, 1. K )
J=7.051°Hz)§,i’M£®! (q, 0.06H, J=7.05 Hz), 1.20 (t, 2.91H, J=7.05 Hz), 1. 15 ~-
(t, 0.09H, J=7.05 Hz) Shows a 97:3 m xpure @fjgeonetric |soners. Mass

Spec (ESI): M1= 255.2 (mass of neutral @onpopnd)

Cl
(I-6a)

To tert-butyl methyl ether (350 mi)was added 149 mit of lithium bis(trimethyisilyl)-
amide (1.0 M in tetrahydrofuran, 149 mmol) at room temperature. The resulting solution
15 was cooled to —75°C. 1-(4-chlorophenyi) ethanone (23.28 g, 1 50.6 mmoles) was added
as a solution in 23 mi of terf-butyl methyl ether over 3 minutes, keeping internal
temperature less than -=70°C. The reaction solution was held for 1 hour at -75°C, then
diethyl oxalate (22.0 g, 150 mmol) was added neat over 5 minutes keeping internal .
temperature less than -70°C. The clear dark orange reaction solution was warmed to (-- -
20 room temperature over 4 hours. Note: Product began fo precipitate at -3°C. The
reaction was allowed to stir for 15 hours at room temperature, followed by isolation of
precipitated product by fiitration. The filtercake was washed with 100 mil of room
temperature teri-butyl methyl ether and then dried at 60°C and 10 mm for 1 hour to give
4-(4-chlorophenyl)-2-hydroxy-4-oxo-but-2-enoic acid ethyi ester lithium salt |-6a (36.72
25 g, 94%) as a powdery yellow solid.
. "H-NMR (DMSO-ds) § 7.80 (d, 1.94H, J=8.7 Hz), 7.66 (d, 0.06H, J=8.7 Hz), 7.43
(d, 1.94H, J=8.7Hz), 7.31 (d, 0.06H, J= 8.3 Hz), 6.37 (s, 0.97H), 5.22 (s, 0.03H), 4.10



Preparation of

-1-(2-chl orophenyQ@ 5- (4-chl orophenyO- 1 H pyrazol e- 3-carboxylic acid (I-
CH NdA d [/ 1 (1-86

4- (4- Chl or ophenyl ) - 2- hy y- 4- 0xo- but - 2- enoi ¢ aci (.( | ester lithium
salt |-6aW0i200§138226 g, 116 mmol es) was suspended in ZJ%THPZWN&S%FIM
2- Chl or ophenyl hydrazi ne hydrochl ori d@ (20.88 9, 116 mml es) was added
portionwi se as a solid over 45 mnutes while maintaining an internal
tenperature between 30-40C. Note: Reaction m xture goes froma yellow
suspension to a dark orange suspension. Reaction stirred for 3 hours
whil e maintaining internal tenperature between 25-35C. An agueous

bot assi UMl gursll @l diespkn @NoobEE 47 08MHz); P2 2ok, o7 BB RzRISR)

was added nut es ining an internal tenperature
bet ween 20.08PiC)=T105 Hz)aShowis 9% Bumisture of germetricdsomers. hours. Not e:

Wthin 30 S 0 ddition, reaction
turned al H@s?%é@gl)\/%ﬂ ?asr%‘krﬂ {H{% %ﬂr’%ﬁé’é‘)‘#&”’%&{h"? Aqueous
hydrochloric acid (85 rri of 3.9 M soI utlon 331 mml es) was added aver
15 i n&it eEreparatiome whenyl pher fe-3at I-
Note: Pro Hit preci pitated during hydrochl oric aci d addltlon The
precipita product was granul ated for 16 hours at room tenperature.
The crude product was isolated by filtration gh@zthe filtercake was
washed wth 150 ml of water. Note: Fi freriy
solid. After air-drying for 30 m
480 m of nethanol. This suspensio
Cdl ear dark orange solution (al ICI50l in s¢lutign within | hour - of
eaching reflux) that was held at refl ux gA0urs. The sol uti on was
cool ed over 4 hours to roomtenperature, ng which tinme product had
precipitated from solution. WO 2005/ 04482 PCT/ 182004/ 003522 80 The
reaction m xture was held at roomterrpg[] ure for 10 hours, followed by
cooling to OC, and stirring for 1.5 h . Col l ection of the
preci pi tat e by4f(#iChierophenyt)2-hipdragyidhexo-but-2-encic acid ethyl ester lithium salt |-6a

10 (30.26 g, 116 mmoles) was suspended in 242 ml of ethanot. 2-Chlorophenylhydrazine
hydrochloride (20.88 g, 116 mmoles) was added portionwise as a solid over 45 minutes

white maintaining an internal temperature between 30-40°C. Note: Reaction mixture
goes from a yellow suspension to a dark orange suspension. Reaction stirred for 3
hours while maintaining intemal temperature between 25-35°C. An aqueous potassium
15 hydroxide solution (148 mi of 1.8 M solution, 266 mmoles) was added over 20 minutes
while maintaining an intemal temperature between 20-30°C. The reaction mixture was
C held for 2.5 hours. Note: Within 30 minutes of potassium hydroxide solution addition,
reaction tumed almost clear, very dark rust orange in color. Agueous hydrochloric acid
(85 mi of 3.9 M solution, 331 mmoles) was added over 15 minutes while maintaining '
20 reaction temperature between 20-30°C. Note: Product precipitated during hydrochloric
acid addition. The precipitated product was granulated for 16 hours at room
temperature. The crude proddct was isolated by filtration and the filtercake was washed
with 150 ml of water. Note: Filtercake was a ye|l'owish orange solid. After air-drying for
30 minutes, the filtercake was suspended in 480 mi of methanol.” This suspension was
25 heated to reflux to give a clear dark orange solution (all solids in sotution within 1 hour
of reaching reflux) that was held at reflux for 8 hours. The solution was cooled over 4
hours to room temperature, during which time product had precipitated from solution.



resulting filtercake with 150 m of ice-chilled nethanol, and drying at
60C and 1nm for 3 hourg afforded |

1- (2-chl orophenyl)-5-( hl or ophenyl ) - | H pyrazol e car boxylic acid |- s
6b (29. 28 wo 2i@u4ms an of f-white solid. 1H NWR ( CN) :PC3/1B2@4/603422 (M
4H), 7.31 (d, 2H, J=8.7 Hz), 7.21 (d, s@H, J=8.7 Hz), 7.10 (s, 1H). Mass
Spec (ESI): M+1=333.2 Preparation of -

1- (2- chl oronhenyl ) - 544- chl or obhenvi ) - 4- hydr oxv- | H nvrazoi e-3- 10
carboxylic acid (1-6¢c): O HOOH NN C kC (l-6c) _
1-(2-Chl orophenyl) 5 (4-chi orophenyl) 1H pyrazol e- 3-car boxyl Ic acid 1-6b
(628.1 g was diss d|ntetrah dr of iters) to

give a cl g’g,e "Pfiﬁtlﬂ" @P‘&H@é”%h ﬁlagf‘?%te"??ﬁ@t 6If9ft q&ésj%ﬂ P&&YFBOU'TEB@
fol I owed lgpct Bﬁd adﬁhg ifem gfhohﬁwd:éuéchb%f (h% ﬂ'ecﬁ:ﬁt&@ﬂdﬁﬂlﬁé‘ndm Wi he

2.07 liters over a period hour s whi | |nternal

t enper at urresulmf‘ ltewaake withe 1506 of lqgcﬁhslmg! methanob ranéfdrwna B0 and 1mm for

| entg h
?ﬂzhvﬁuff‘%ﬁé&gi iiﬁi‘;,' hf: E’E‘%@ﬁ%ﬁf’gﬁ ORI e okt S Xart g Beia 1
sol uti én o paRian rsplidar k green. 20 Reaction m xture.
hel d for 20 ni gyt s A 5 - ' =
nel d for 1 hour PARCOCAT,8 7287 48 0M dr oz, 37 6, ANl e opPL d R, 20 4-8.7
| ess t han Hz)/P40 (gmmpvmdsg)spéaﬁg M+1e338f2 neat trinethyl borate (238
g, 2.01 nol es) over 3 mnutes while keeping tenperature | ess than -68C.

The reaction solution was then warmed to roomterrperature over 3 hours.
Not e: ReaGhjiegy . ,

tenperature WNere 11 tarnea & ydr oxi de (
(750ni1%f carboxwlic aciH1-66):) was added over 5 mnutes to crude reaction WO ‘-
2005/ 044822 PCT/ 1 B2004/ 003522 81 solution wpi |l e maintaining an

internal tenperature of 10-15C. Concentrged ugaus

“ | @,c:

(I-6¢)
1-(2-Chlorophenyi}-5-(4-chiorophenyi)-1H-pyrazole-3-carboxylic acid -6b (628.1
g, 1.88 mol) was dissolved in tetrahydrofuran (11 liters) to give a clear light orange
15 solution. This solution was cooled to -78°C Tollowed by the addition of hexyilithium (2.0
M solution in hexanes, 2.07 liters, 4.14 mol) over a period of 2 hours while keeping

internal temperature less than —70°C. Note: During addition of the first equivatent of (\--»)
hexyliithium, reaction solution remained clear orange, then during addition of second
equivalent of hexyllithium, reaction solution turned brown and then very dark green.

20 Reaction mixture held for 20 minutes at —74°C, then warmed to —50°C over 30 minutes
and held for 1 hour at this teriwperature. The reaction was cooled back to less than
—70°C, followed by the addition of neat trimethylborate (238 g, 2.01 moles) over 3
minutes while keeping temperature less than —68°C. The reaction solution was then
warmed to room temperature over 3 hours. Note: Reaction remained very dark green

25 until i'eaching room temperature where it tumed clear dark orange. Aqueous sddium

hydroxide (750mL. of 3.0 M, 2.25 mol) was added over 5 minutes to crude reaction



hydr ogen peroxide (253 g, 30 wt% 2.01 noles) was then added over a
period *of 30 mnutes while maintaining an internal tenperature between
10- 20C. The reaction was |l owed to warmto roomt erature and
stirred for 3.5 hours. V‘r (3 liters) was s adde |l oned by addition
of concentW@eW§MH#Feous hydrochloric acid (545 ni, 12. RCHEB206IM3524p)| )
over 15 minutes while maintaining a t&hperature of 20-30C. Note: pH of
crude reaction solution is -2.5. The tetrahydrofuran and aqueous | ayers
were separated and the aqueous | ayer was extracted with 4 |iters of
tert-butyl nethyl ether. The tetrahydrofuran and tert-butyl nethyl

et her |ayers were conbined, washed with 4 to liters of brine, and dried

oV 2, Syl VRS Rl er 5 e S RO e BRSO,
: hen a?dih??mgeﬁ pbrnﬁtmgs(;(lzgts Ig(;rﬁﬂmtﬂ’a Izoggrlnmstmyaa thoeri gﬂdediércwmmc&tuoﬁﬂt% gt e
bor 20 hotmiaigs wris maaiind o i RablersB b SRR 100 th T ARG
1; g g uI1t |h(r)1 ;h;l?\lifwtcmmt@mduwmpmatuirs ahd stitledior B hbdntsr AWaten (Ridrs)was

hed wi f Il e hanal
The 1 51+ apeed lansd oy acgtoac! contarlates paseons hyorchiana A (48 6J8. L
was suspegifinbi) o%f-r115 hi.ﬁnﬂééwﬁhe AdtarRdria ténﬁ?dérﬁt{&‘?@ obzoiwcl Nbté: O;f;ﬂ%?l uX

to give a clear "yellow orange solution. ~ Solution held at reflux

hour, t hegrusegeactiansniutionds r-i2eﬁs| Bme tetiabydrofuran and aquequs layers wergr 1

h Th

oaui t1 ng SSReTRH d e HUBHAC KAer RS ok Bl Witn W ts S8l il e,
(g pr opanolTheftetratydeafutan ardr temm:tylgnethvl ether layers wese combined, ashegwmith 4

f
cht or aBne ey PEEhe i Bl c982 B150 AENEO e e Solian wes concenrated in
1 6c (282 vacup to a8k erange orbtbntaimmgaseme fiide sokds\NFhe @DASrang® an w8s thety
(m 4H), 7. 20 Spec

(ESI): fdéﬁ@{‘f #Eeéépﬁg'gﬂh(?ﬁ'%f:hﬂsmg 3 tiridnt fditow precipitateio crgrstal
Acet oxy- 1-solsion The predipitatedploiuchivas geinaldt fori20\Hours herodm ehtperatytd C

acid (1- 6%llc.w\/\g by coo?ir?é ?088‘% amlia gill_r/ri%\g %&014 8!9!‘3 51%29 crgge pro(c)!ulé?was lso?ated by
15 filtration and the resulting filtercake was washed with 1 liter of ice-chilled methanol. The
filtercake was air-dried for 18 hours. This crude product (390 g) was suspended in 2.1
liters of 2-propanoi followed by heating to reflux fo give a clear yellow/orange solution.
~ Solution held at reflux for 1 hour, then cooled over a period of 5 hours to 3°C and stirred
for 1 hour. The recrystallized product was isolated by filtration and the resulting
20 filtercake was washed with 900 ml of ice-chilled 2-propanol, followed by air-drying for 18
(if‘- hours. The product was oven-dried for 18 hours at 60°C and 10 mm to afford 1-(2-
chiorophenyl)-5-(4-chlorophenyl)-4-hydroxy-1H-pyrazole-3-carboxylic acid I-6¢ (282.9 g,
43%}) as an off-white solid.
'H-NMR (CD3CN): 8 7.55-7.44 (m, 4H), 7.31 (d, 2H, J=8.7 Hz), 7.20 (d, 2H, J=8.7
25 Hz). Mass Spec (ESI): M+1=349.2

Preparation of 4-Acetoxy-1-(2-chlorophenyl)-56-(4-chlorophen l—1H' razole-3-
carboxylic acid (I-6d): '



C N,NC (lI-6d) 1-(2-Chlorophenyl)-5-(4-chlorophenyl)-4-hydroxy-1

H pyrazol e- 3-carboxyliggacid |- 6¢c (572.0 g, 1.64 | ) was conbined wi'th
8 liters of nethyl ene’oride to give an off s e suspensi on.

N, N- Di i sopvopapseidsyd amne (427.9 g, 3.29 nol) was addedpoves2odfossssznut es
whi | e keeping the tenperature betweens20-25C. A dear yellow solution
resulted. Acetic anhydride (334.5 g, 3.24 nol) was added over 5 m nutes
keepi ng the tenperature between 20-25C. The reaction was stirred at
roomtenperature for 16 hours. The crude reaction solution was washed
twice with 4 liters portions of 0.5 Mto citric add and once with 4

l[iters of brine. The crude sol ution concentrated in vacuo to a
total volunme of 1 liter. This mlKky sEEpensiOn was then added to 4

liters of hexanes causing the desijg {"ﬁ precipitate ihstantly.
The solids were granulated for 30 m nutey e
filtration. The filtercake was rinsse

air-dried for 16 hours. The i sol at ¢ \uu was then further dried at
is 60C and a mm for 2 hours. Ci 53'
Y1 H

pyrazol e- 3-carboxylic acid 1-6d (601.6 g, was isolated as a
powdery, off-white () solid. 'H NVR (CDX ): 8 7.50 (d, 1 H J=7.0
Hz), 7.47-7.37 (m 3H), 7.28 (d, 2H, ‘]186?; 7.12 (d, 2H, J=8.7 Hz),
2.26 (s, 3H). Mass Spec (ESI): M+r1=39 ¢ 20 Preparatlon of Acetic acid

1- (2- chl or ophenyi-Chiordpheh widphehy Xy H-porazpld-3-carboxylic acid |-
e ok ot s oBAA0R Al LT B
5  white suspension. N.N-Dusopropylethylamme (427.9 g, 3.29 mol) was added over 15
minutes while keeping the temperature between 20-25°C. A clear yellow solution
resulted. Acetic anhydride (334.5 g, 3.24 mol) was added over 5 minutes keeping the
temperature between 20-25°C. The reaction was stirred at room temperature for 16
hours. The crude reaction solution was washed twice with 4 liters portions of 0.5 M
10 citric acid and once with 4 liters of brine. The crude solution was concentrated in vacuo
to a total volume of 1 liter. This mllky suspension was then added to 4 liters of hexanes
- causing the desired product to precipitate instantly. The solids were granulated for 30
minutes and then collected by filtration. The filtercake was rinsed with 3 liters of
hexanes and then air-dried for 16 hours. The isolated product was then further dried at
15 60°C and 8 mm for 2 hours. 4-Acetoxy-1-(2-chlorophenyl)-5-(4-chiorophenyi)-1H-

pyrazole-3-carboxylic acid |-6d (601.6 g, 94%) was isolated as a powdery, off-white
solid.

"H-NMR (CD.Cl): § 7.50 (d, 1H, J=7.0 Hz), 7.47-7.37 (m, 3H), 7.28 (d, 2H, J=8.7
Hz), 7.12 (d, 2H, J=8.7 Hz), 2.26 (s, 3H). Mass Spec (ESI): M+1=391.2
20 . .
Preparation of Acetic acid 1-(2-chlorophenyl)-5-(4-chlorophenvi)-3-[(2, 2-difluoro-propvi)-
{(2-hydroxyethvi)-carbamoyi]-1H-pyrazol-4-yi ester (I-6e);

®



Cl cl (1-6e)

c 4- Acet oxy- 1- (2-chl or ophenyt) - 5- (4-chl or ophenyl } 1H pyr azol e- 3-car boxylic
acid I- 6d (581.0 g, 1. nol) was dissolved in 10gaiters of nethyl ene
chloride to give a pal e\ggyellow, slightly opaque ution. The solution
‘was filtoveaoesws#dyh Celite(r) to give a clear green EEFEPONWAIA: on.
2- Chl oro- 4, 6-di met hoxy-1,3,5-triazin®&¥(296.8 g, 1.64 mol) was added in
one portion as a solid at roomtenperature to give an opaque suspension
(addition is slightly endothermc). 4-Methyl norpholine (182.9 g, 1.80
nol) was added over 15 minutes while keeping the tenperature between
18-22C (reaction returned to lo being yellowin color). Reaction stirred
for 3 hours at roomtenperature, then 2-(2
,di fl uor opropyl am no) - et hanol (228.3 g,Hé

m nutes while keeping the tenperature é&ﬁf
stirred for 15 hours, then washed tw '
.citric acid and once with 5 liters of one.
was concentrated in vacuo to a thick oran
in 4 liters of isopropyl ether. Aft
precipitate began to form To thk ep
1.5 liters of isopropyl ether and then the
tenperature for 1 hour. The precipitated i ds were coll ected by
filtration and the resulting filtercake was rinsed wwth 2 liters of room
tenperature isopropyl ether, followed {#Bepir-drying for 16 hours. Acetic
acid 1-(2 20

Cchl or opheny| ) AeA¢etoxyil 42 shinseRhemyih - d-chigrophamy s HyRAg e-gaRamlis osds |
) - car banugy ¢ 58111\;%W4@ﬁi8l)\6a5’8|s§1§ﬁ/&! mlﬂﬁmefsfi&ﬁn&h ené Zbforide to gmlaapad as

a granul arof f ite solid Cch2Cl 2
7 28 (d, Yallow;sighlly apaque salitiony st&yb@ waﬁﬂste "arfushi‘}phﬁen to,tivs %e?ar

rotaners, glrééh coldretfsdistion3 H-Chibr62,8-Himethbxyl {1B5-#zme!(296.8 dVBI4 MBHGwas
(ESI): 512.2 25 WO 2005/ 444922 0 PCTI'B2004/.003522 8 Prepar ation

of Acet i caddeddn gneportion Qﬁ%é?'%fpgﬂ‘zemwm%r%\ﬁ@') ORAGURLFHSPENSION 2.
chl or opheguhition 1§ Sighlly ShaRRBMNIL). - AMayiRGRcing (18256 8! 1.6 Rbl) was added

over 15 minutes while keeping the temperature between 18-22°C (reaction retumed to
10 being yellow in color). Reaction stirred for 3 hours at room temperature, then 2-(2,2-

| ) was added neat over 10
n 20-25C. The reaction was
6 liter portions of 10%
be crude product solution
Woil, then rs reconstituted
whhg 1liter of distillates
oduct suspension was added
ri-xture was stirred at room

difilucropropylamino)-ethanol (228.3 g, 1.64 mol) was added neat over 10 minutes while
keeping the temperature between 20-25°C. The reaction was stirred for 15 hours, then
washed twice with 6 liter portions of 10% citric acid and once with 5 liters of brine. The
~ crude product solution was concentrated in vacuo fo a thick orange oil, then
C 15 reconstituted in 4 liters of isopropyl ether. After removing 1 liter of distillates precipitate
began to form. To the crude product suspension was added 1.5 liters of isopropyl ether
and then the mixture was stirred at room temperature for 1 hour. The precipitated solids
were collected by filfration and the resulting fiitercake was rinsed with 2 liters of room
temperature isopropyl ether, followed by air-drying for 16 hours. Acetic acid 1-(2-
20  chlorophenyl)-5-(4-chlorophenyl)-3-[(2,2-diftuoro-prepyi}-(2-hydroxyethyl)}-carbamoyil-
1H-pyrazol-4-yl ester I-6e (603.0 g, 78%) was isolated as a granular off-white solid.
TH-NMR (CD,Cl,): § 7.50-7.31 (m, 4H), 7.28 (d, 2H, J=8.3 Hz), 7.14 (d, 2H, J=8.7
Hz), 4.41-3.41 (m, various rotamers, 7H), 2.21 (s, 3H), 1.65 (t, 3H, Jur= 19.5 Hz).
Mass Spec (ESI): M+1=512.2
25



I FN ~0 ", 1N;N d ~C s Method A: Acetic acid
1- (2-chl or ophenyl ) - 5- §chl orophenyl )-3-[(2, 2-di or o- »

f
propyl } (2- hydr oxy-eth -carbamoyl ] -1 H pyrazol -‘I' ester 1-6e (580.6
g, 1.12 nwio)zoumsi4s2di ssOl ved in 10 liters of nethylene ahiTemszebaodiz2yi ve a
clear pale yellow solution. After codling to OC, nethanesulfonyl
chloride (142.4 g, 1.21 nol) was added neat over 5 mnutes, followed by
addition of neat N, N-diisopropylethylanmne (167.9 g, 1.29 nol) io over
25 mnutes, while keeping the tenperature | ess than 5C. After stirring
20 mnutes at < 5C1 the reaction was warnmed to roomtenperature and
stirred for 14 hours de reactlon solutlon washed tw,ce with
4.5 |itefreeamationof ‘ 2 QIORION ragnos B3rine.

The cr ud%hwreeﬁy;@[g@@-wbh@?ogﬁt@ wgﬁpﬁgﬁ.&%mg:-és}em@ge to give a crude
solid, then ers met hanol ~ was adde OWed by stirring for 1

hour. 15 About half of the crude soI id had d’%sol ved in and then

crystallized fromthe nmethanol. --- erial was collected by
filtration and the resulting fllterca nsed with 300 mM of room
tenperature nethanol. This first crozi%i matgqrial was dried at 50C and

10 mmfor 2 hours to give 245.2 g, > title conpound as an
off-white solid. The «crude solid that hag Mot dissolved in and
crystallized from nethanol was redi g ve-NrN 20 1 liter of nethyl ene
chloride, then concentrated to a ~_us brlowni,sh oil. The met hanol

not her liquor left over fromthe first cr S concentrated to a total
volume of 800 m and was then conbi ned t he vi scous brownish oil.

This mixture was warnmed in a 40C waterbath until a clear solution was ("
obt ai ned, .then the resulting solution We8) cooled to 0C-and stirred for

col et ed by (HEARUIS Aol it (2 BhFbiferi 2 cipRany) BGE2 B BrE, e
200 WO 2qmﬁpgmagdmx9@mw)mmom}5 plpyrazol-4-yi ester |-6e (580.6 g, 1.12 mol) was
dissolved in 10 liters of methylene chloride to give a clear pale yellow solution. After
cooling to 0°C, methanesulfonyl chloride (142.4 g, 1.21 mol) was added neat over 5
minutes, followed by addition of neat N,N-diisopropylethylamine (167.9 g, 1.29 mol)
10 over 25 minutes, while keeping the temperature less than 5°C. After stirring 20 minutes
. at < 5°C, ﬂi_e reaction was warmed to room temperature and stirred for 14 hours. The
crude reaction solution was washed twice with 4.5 liter portions of 10% citric acid and
once with 4 liters of brine. The crude product solution was concentrated in vacuo to
give a crude solid, then 2 liters of methanol was added foliowed by stirring for 1 hour.
15 About half of the crude solid had dissolved in and then crystaliized from the methanol.
This material was coliected by filtration and the resulting filtercake was rinsed with 300
mi of room temperature methanol. This first crop of material was dried at 50°C and 10
mm for 2 hours fo give 245.2 g, 41.2% of the tile compound as an off-white solid. The
crude solid that had not dissolved in and crystallized from methanol was redissolved in
20 1 liter of methylene chioride, then concentrated to a viscous brownish oil. The methanol
mother liquor left over from the first crop was concentrated to a total volume of 800 mi
and was then combined with the viscous brownish oil. This mixture was warmed in a

40°C waterbath until a clear solution was obtained, then the resulting solution was
cooled to 0°C and stirred for 30 minutes, resulting in product precipitation. The
25 _precipitate was collected by filtration, and the resulting filtercake was washed with 200



m of ice-chilled nethanol, followed by air-drying for 16 hours. The
second crop material (290.9 g, 48.8%) was isolated as an off-white
solid. The overall conbi yield of first and sec crops of acetic
acid 3-[(2-chl oroethyl)- 2-di fl uoropropyl) -

car banoy| W 8584BBr ophenyl ) - 5- (4- chl orophenyl) 1 prr'ﬁ%ﬂmﬁ‘“@lﬂl‘é%ter
| -6f was 536.1 g 5 (90% . Method B:

1- (2- Chl or ophenyl ) - 5- (4-chl or ophenyl ) - 1H pyrazol e- 3-carboxylic acid
l-6b (90.8 g, 260 mmvl) was dissolved in 1.7 liters of nethylene
chloride, giving an off- white suspension. 4-Methyl norpholine (58.5 g,
576 mmol ) was added, giving a clear id yeIIOM/sqution, fol | owed by

addi t i on i ofdcetnilled fle®idndk, fdildded ) air8di )IGCPMﬁl‘s ITthe seédondagophi | e
maintaining a te erature setween 030 reacé '?h was tlrred
7 hours d&pa ae'r(ze 9sb A8:8% & wagiisnlated asan @f&“@ée solid. The overall combin

2. (2. 2- Dfdtof iR R asrartrops brailic ack Ry @-hordéyiialz)aimasoprigs. neat

over 1 m'nute owed addi ti on of
di met hoxwamqu@yll-ﬂw(&zhmomgvl&ﬁg(womw)-ﬂdwmﬁmkea@r £6Ewas §36\19

1 mn yte. Is reaction was allowed to slowmy warmto roomtenperature
over a p r|o "of 5 hours, followed by stirring for 12 hours at room
tenperature. The crude reaction solution was washed twice with 900 m

ot er “nas. azod0alibd 81 1P ibfhrityiRBL Ao L yablelS canidiand Wl

et gyl (2386 emars]aom Gﬂﬁﬂhlfintdmeﬂawldsoi@dmm? liteirpf maﬂmytdniemhlmiuje %ﬁ:mg‘amaff—
ene C rl SOl Ut 1,0n | |

SOt oy While YispRtsiony A MeRy R OhoRR (6 5l o Eamon frasadde oftRisa dlent ny |

3 lr\f{j 1;oflgoyea6w(lslogjtnoalf§>#16wadie by éﬂd‘tnbﬁéggzﬁﬁcblﬂdrmg Qiz 66,284 mmol) ove(ra :?Od

whi l e na.rﬁmaf %ma@s@mn ﬁztﬁ@ﬂgtﬁt %%30 [’9 Iéefeﬁ‘ﬂ ‘%?g%?t!rfﬁﬁ’ for

sol ution ?"ﬁéurs‘éﬂ"réﬁ?ﬂ térﬁ?é@mttﬁ&fﬁ%@lbﬂrt&ow eP.—(é ZhBIfI[m ﬂidymﬁﬂoil)émanol

stirring for hour's 5 washi ng the nethyl ene chl oride sol ution

twice w 1(99550@ 286 pmol)i warsadsiedest pvesi t mwtai@"@wedrw asmmftaqcbbm-mﬁ-

b P I

appear anciEEod. 3. sTRaHe Fitfo Gy ol ol SUfloniiSs o o etk 1 rdhaey T
in vicuaeactiorggas ailloweédid siowdlst wgrrretddoomdanmbratuneu aver agieriod tofi Shours,

Resul '
Removi ng g0 bERiA3 o PLRERS St dhighife. g otfls MBUE BlitiNyes
added f ol washed tivjceawith 860 mlpomans ©0f0i5dM ditric aaldtmud(cﬂ’(me withe@G0 ishofbrine
remove 709 fhudwatbilvhs hctopichily rdrhd\id thiludh t8'yiies YBRcertiting o 1€

methylene chloride and then adding more methytene chloride. The final crude

20 methylene chloride solution volume was 1.2 liters. This solution was cooled to —-2°C
C followed by addition of neat methanesulfonyl chloride (36.0 g, 311 mmot) and then

addition of neat N,N-diisopropylethylamine (42.1 g, 324 mmol) over a 10 minute period
while maintaining a reaction temperature less than 10°C. The reaction solution was
warmed to room temperature over 1 hour, followed by stirring for 20 hours, then

25 washing the methylene chioride solution twice with 800 mi portions of 0.5 M citric acid
and once with 800 ml brine. Product rich methylene chloride layer was clear dark
orange in appearance (~1.3 liters total volume). Crude solution was concentrated in
vacuo to ~300 mi, followed by addition of 1 liter of methanol. Resulting solution was
concentrated in vacuo in a 30°C waterbath by removing 900 ml of distillatés. Another

30 800 ml portion of methanol was added followed by a final concentration in vacuo (30°C
waterbath) to remove 700 mi of distillates. The final total volume was ~500 mi. The



WO 2005/ 044822 0 PCT/1B2004/ 003522 86 product rich concentrated
solution was held at rogmtenperature for 1 hour i)l ution was

initially hazy, dark o ge in appearance, then s ds precipitated

after -15 woizoesasge2z THE mi xture was cooled to -1 and mrnmeednbssnz 1

hour while maintaining tenperature | ess than OC. The precipitated -
solids were. collected by filtration, and the 5 resulting filtercake was
washed with 50 ml of ice-chilled nethanol, followed by air-drying for

15 hours. The isolated solids were further dried at 60C and 1 mmfor 2
hours (loss on drying was only 0.4 g) to give acetic acid

3-[(2- chloroethyl (2, 2-difluoropropy

car banoy| |Rredyctrig |09n@?fﬁ@i9¢ Foly femweﬁﬂlﬁld)pw@ﬁm temperatare fas) 1. oy (selytien
(1m6f 1(H)104 ﬂagmj;.aﬁg?%zn,f%ﬁ Mntgg i nggargaee.%b‘{?#@d%%éﬁ%@%ﬂﬁ 47
rot aners, Mingtes)HIhe nMixte was cepledritot-dAEC and stiged for] hour wisilg mairgaining, J
I beaéﬁ*f%%b%?f%s b 0t ' ThgwrBEioingteg A3 el oAby Rliion arl
( fés é.n ?QH)resﬁltlﬁQ ﬂ(térsaﬁé-lwasrvmsaeﬂm\ﬁm Sﬂﬂoﬂé%e&:_hﬁle)i Tﬂggnmg:wggtmdrgmg
55 ohi orlBpEHotss: clresBitest sl HArE frthes oAl BLG e Agen o 2 hous (Sss
car boxvl i C@?dﬁlnr%?wﬁéﬂ bﬁlqu gytd give dcelid acla qu-eﬁmlraetnm-(tezfdbﬂnmpmpyif
~HOO \ tiN Aceti c aci

5[ Coochl orraseamyu-at(ac»fq;ppmwb%%gwlppm@nwpyra@wmte;b@ﬂaﬂg,p)g,

5-(4-chl OrmSgyh)wrﬁ#dﬂurazol -yl -ester 1-6f (3.55 g, 6.69 mmol) was
di ssolved i n of nmet hanol with warm ng in a 40C wat er bat h toa%i)ve <)

a cleado col or| SEENMR (EP2GH2): FRA-T AT, iThY), BATL4D M), doi-E@3t(on, @B),
(102 g 7R Ghaolaaatbl HA 14 % HPemesatd EhaLedle 053 o
cannot be determined), 4.14 (t, 1.28H, J cannot be determined), 3.97 (t, 1.28H, .
Jur=13.0 Hz), 3.87 (t, 0.72H, J=6.4 Hz), 2.22 (s, 1.08H), 2.20 (s, 1.92H), 1.62 (t, 3H,
rotamers, Jur= 19.5 Hz). Two major rotamers present in a ~1.7:1 ratio.
15 Mass Spec (ESl): M+1=530.2

f—y

Preparation of 1-{2-chlorophenyl)-5-(4-chiorophenyi)-4-hydroxy-1H-pyrazole-3-
carboxylic acid {2-chloroethvyi)-{2, 2-difluoropropyl)-amide (I-6q):

F

O~ EJ§

1:«
o

/,\N

c N
g
20 (-6g)
Acetic acid 3-[(2-chloroethy|)—(2 2—d|ﬂuoropropyl)-carbamoyl]- -(2-chlorophenyl)-

5-(4-chlorophenyl)-1-H-pyrazol-4-y-ester |-6f (3.55 g, 6.69 mmol) was dissolved in 90
mi of methanol with warming in a 40°C waterbath to give a clear coloriess solution. The

L

resulting solution was cooled to 0°C (still a clear, colorless solution), foliowed by
25  addition of K,COs (1.02 g, 7.31 mmol) in one portion as a solid {reaction mixture goes



WD 20051044822 PCT/ 1 B2004/ 003522 87 fromcolorless to yellow).
.Reaction stirred for 30 mnutes at 0C, followed by addition of
concentrated hydrochloric_acid (1.2 m of 12.1 M 14.5 mol). Note: upon
neutralization, reaction rns col orless and cl ear,’en product begins
1 0 preci piwabes4iBe rea on was warmed to room t enper atung2ooddoesp245 m
of water was added, s followed by stisying for 2.5 hours. The
precipitated solids were collected by filtration and the resulting
filtercake was washed with 50 m of roomtenperature 2:1,

met hanol : water. Collected solids were dried at 50C and 10 mmfor 1 hour
to give 1-(2-chlorophenyl)5-

4- chl h - 3- b |' agl . o

(2. chl or oFPRARIAEzs3S oo HaAel) Fmaior st mey e 3420, Oligwet by additn o
solid. 10g ﬁbé?%t e?ﬂoncBacﬁd WZ(rﬁl,onZﬁzMH)M 5%&3[)( Not&: o) .
7.51-7.48 ( 21-1), 7.24 (d, 2H,

rotaners, ngmgaillza% feEFCt'PV' t@'&!‘S %@ﬂesmnérﬁﬂas, th%@"’ldqfﬁpeg'ﬁlsmp(qc'P‘@t%Z H,
2113, e me fodigh wasffndd iyt fen 5 ot feie] sl 3 04
1.59 (1, folosed nymﬁm for 2t5)houra.o Thejpeecipitatedisolidis wase satiectad by fi !:raﬂwn_and
01l SRR ke e 55 UBL Bt B R 24, Ftpnotvater
7- di hvdr oCollettsdisélidsmer. dtied-atr508C andA0l ram for d heu torgite 1-(2-chiforepherty)h-
NN (gchlorophenylH-hydroxyﬂ H-pyrazole-3-carboxylic acid (2-chloroethyl)-(2,2-
( difluoropropyl)-amide |-6q (2.86 g, 87%) as a white solid.
10 'H-NMR (CD,Cl,): § 9.67 (s, 0.52 H), 8.57 (s, 0.48 H), 7.51-7.48 (m, 1H), 7.46-
7.41 (m, 1H), 7.39-7.31 (m, 2H), 7.24 (d, 2H, rotamers, J=8.7 Hz), 7.17 (d, 2H,
rotamers, J=8.7 Hz), 4.75 {t, 0.52 H, Jue=13 Hz), 4.47 (t, 0.48 H, J=6 Hz), 4.08 (t, 0.48
H, Jue=13 Hz), 3.94 (t, 0.52 H, J=6 Hz), 3.84-3.79 (m, 2H), 1.66 (t, 1.44H, Jr=19.3 Hz),
1.59 (t, 1.56H, Je=19.1 Hz). Two major rotamers present in a ~1.07:1 ratio.
15 Mass Spec (ESI): M+1 =488.2

Example 1

20
(1A-1)



(1A-1) WD 20051044822 PCT/ 1 B2004/ 003522 88 A sol ution of
5-(4-chl orophenyl ) - 1- (2-chl orophenyl )-4-[2-(2, 2, 2-
trifluoroethylam no)- oxy] - 1H pyrazol e-3-carb ic acid,

hydr ochl orwgaods/Alnse?5 , 0.1 mmol), triethylam ( 0. GTiBI00d0ess22

1- propanephosphoric acid cyclic anhydrggde (0.1 m, 0.14 mmol) in

1, 2-dichloroethane (0.6 m) were stirred for 8 hours. The reaction was s
diluted into ethyl ether, washed 1 N aqueous hydrochl oric acid,
saturated agqueous sodi um bicarbonate, brine, dried (Na2SO4) and
concentrated in vacuo to afford the title conpound (1A -1) as a white
solid, 35 mg. "HNWR in CDCI3 (ppth): 57.52 (d, 1H), 7.38- 7.34 (m 2H),
7. 23 (d 2H), & solution of 34#-chibraphgripl)-5(2-ehlprophebl)-dei2-(2,2,2H) , 3. 91 (br

er e pr epRubrRRlaopate LB At e oo i R BUEnpRe TR IES A

t Ee synt hesgii mmﬁ) aemmmel(aosmnm nputr:]jpaneﬂmsphiinbem ¢yclldhﬂhﬁ‘|lr}lm (gt
t he appropri eri ch are ayai cia
b epar oa_ b G pradhind 2 k@icbemanedths i ers &ied 101 EnSur. rine dactones
CH N s CHdiluted (ihto\ell'y eﬂer.(Wé%hb’a 1 N aqueous hydrochloric acid, saturated aqueous
3-(4- Chi oroghen hl or ophenv 14_)7 | sOpropy vdr o- 2H, 5H 4- ox
a-1.2.7- tSWlaEhbtaarbpeatesbm dried (Na:$Q) aﬂdmncsm(rwgyn mctz@tssmmgh@ title
ACT/ 1820045388rd (1229) as a white solid, 35 mg. 'H NMR in CDCl; (ppm): §7.52 (d, 1H), 7.38-
7.34 (m, 2H), 7.23 (d, 2H), 7.15 (d, 2H), 4.47 (br s, 2H), 4.29.(br s, 2H),_ 3.91 (brs, 2H);
ms (LCMS) m/z = 456.3 (M+1). '
10 . _ .

. The compounds listed below were prepared using procedures analogous to
those described above for the synthesis of Compound 1A-1 and outlined in Scheme |
above using the appropriate starting materials which are availabie commercially or
prepared using preparations well-known to those skilled in the art.

' H3C
|
CH

Cl

15
-(4-Chlorophenvyi)-2-(2-chlorophenyi}-7-isopropyl-6. 7-dihydro-2H . 5H4-oxa-1,2.7-

triaza-azulen-8-one (1A-2): m/z = 416.4 (M+1)



H3 " CH3 MOO NOC H3 3-(4-Chlorophenvl| 7-isoopropvl-2-o-tolyl-6.7
~dl hvdrn- 2H. 5H 4- oxa-1, 2. 7-tri aza-azul en-8- one 1A-3 :. mz = 396.4 (M+l)
FF O-\ =XIF d 0,\ .‘/O NN j-CHa 5
3- (4-Chl or o- ahenyl | - 2- o-# -7-(2.2,2-trifl uoro-et,I-G, 7-di hydro-2H, 5
"H 4- oxa- 10 7005/HHBRz a- azul en- 8- one (lA- 4): mz = 436. 2 REMBRIHIOIRUNpI e
2 Preparation of

3- (4- Chl onr phenyl) - 2- (2- chl or o- uhenvl )- 7-(2.2-difluoro-propyi)-6.7-di hyd
ro - 2H 5H 4-oxa-1.2.7-triaza-azul en-8-one (2A-1): WD 2005/ 044822

PCT/ 1112004/ 003522 90 /""N,CH2CF2CH3 O Od NdOd 2A-1 To a stirred
solution of 1-(2-chloro-phenyl)-5-(4-chloro-phenyl)-4-hydroxy-1H

-2-0-tolyl-6,7-dihydro-2H.5H-4-0xa-1,2 7-triaza-azulen-8-

one (1A-3): m/z = 396.4 (M+1)

F
. F
0O N"><F
Ci
7 o
N—N

3.(4-Chloro-phenyl)-2-o-tolyl-7-(2.2 2-trifluoro-ethyi}-6.7-dihydro-2H 5H-4-oxa-1 2,.7-
C triaza-azulen-8-one (1A-4); miz = 436.2 (M+1)

10 Example 2
Preparation of 3H{(4-Chlora-phenyl)-2-(2-chlorg-phenyi}-7- 2 2-gifluoro-propyl)-6.7-dihydro-
2H 5H-4-oxa-1,2 7-triaza-azulen-8-one (2A-1):




pyrazol e- 3-carboxylic acid (2, 2-difuoro-propyl)-(2-hydroxy-ethyl)-am de
1-3 (10 g, 21 $ mmol), triphenyl phosphine (8.4 g, 31.5 mmol) in
toluene (210 M) was ed 1,1 - (azodicarbonyl) i peridine (8.0 g,
31. 5 mmol wo 0§<Rlkis23 8 rs, 20% ethyl acetate: heX®es (prh(ipFdol/ o@s2
added, the mxture was stirred at ambjgent tenperature for 1 hour and
filtered. The filtrate was concentrated in vacua and the resulting oil
was chromat ographed on silica gel (20-70% ethyl acetate: hexanes) to
afford the title io compound (2A-1) as a solid, 7.8 g. 1 HNWVR in CDCl3
(ppm 8 7.53-7.50 (m 1H), 7.38- 7.33 (m 3H), 7.24-7.21 (m 2H),
7.16-7.13 (m 2H), 4.45 (br s, 2H), 4.02 (t, 2 3.90 (br s, 2H), 1.69
(t, 3H); ns (LCM5) mz = 452.2 (M1). ' | ysis cal cul at ed
for: C 55.77% H 3.79% N 9.29% . C. 55.69% H 3.52% N:
9.13% is The conpounds |isted bel owQnere gsepared usi ng procedures

e synthesis of Conpound 2A-1
v , g the appropriate-starting
materials which are avail abl e j 7Tty or pr epared using
preparations well-known toQitiode_skillep in_the art. WO 2005/ 044822
PCT/ 1B20041003522 91 / NCH3 F OQ fNa c 3- (4- Chl or o- phenyl
2- (2-chl oro-phenv )-7-(2.2-difluoro-b ) - 6. 7-di hvdr o- 2H. 5H 4- oxa-
1.2.7-triaza-azul en-8-one (2A-2): mz 6.1 (M+tl) CH3 OOF ~/ 1IN C
N CH3

3- (4-Chl or o- phenvl ) -7- (2. 2-di f1 uor a- b@Asfl) - 2- 0-t ol vl - 6. 7- di hvdr o- 2H,

Sh4-oxa-1. 2. 45 Erskiﬂ'éa‘soﬂﬁi% P12 UM foré- pheri-5 T Znlorsbhenyl) Hitydroxy-1H-

pyrazole-3-carboxylic acid (2,2-difluoro-propyl)-(2-hydroxy-ethyl)-amide 1-3d (10 g, 21

5 mmol), tiphenyl phosphine (8.4 g, 31.5 mmol) in toi_uene (210 ml) waé._ added 1,1'-‘
(azodicarbonyl)dipiperidine (8.0 g, 31.5 mmol). After 18 hours, 20% ethyl
acetate:hexanes (210 ml) was added, the mixture was stirred at ambient temperature
for 1 hour and filtered. The filtrate was concentrated in vacuo and the resuiting oil was
chromatographed on silica gel (20-70% ethyl acetate:hexanes) to afford the title

10 compound (2A-1) as a solid, 7.8 g. 1H NMR in CDCl3 (ppm) & 7.53-7.50 (m, 1H), 7.38-
7.33 (m, 3H), 7.24-7.21 (m, éH). 7.16-7.13 (m, 2H), 4.45 (br s, 2H), 4.02 (t, 2H), 3.90 (br
s, 2H), 1.69 (t, 3H); ms (LCMS) miz = 452;2 (M+1). Combustion analysis calculated for:
C: 55.77%; H: 3.79%; N: 9.29%. Found: C: 55.69%; H: 3.52%; N: 9.13%. '

15 The compounds listed below were prepared using procedures analogous to
those described above for the synthesis of Compound 2A-1 and outlined in Scheme Il
above uéing the appropriate starting inaterials which are available commerciaily or
prepared using preparations well-known to those skilled in the art.



10 Exanpl e 3 Preparation of

-3- (4- Chl or ophenvD- 2- ( 2- chl oronhenvf-7-(2.2.2-trifuoroethvD 4.5.6.7-

t et rahvdr o- 2H pvr azol of 4 el fl.41di azepi n-8-one (3 ). WD 2005/ 044822
0 PCTI I B2004/ 003522 92 ~CF3 HNO NNJd d ( ) A solution of
3- (4- chl oMSHHEFBIL (2_ chl or ophenyl ) - 4-tri f | uor oacet y| - BCHIRJ004/003522

t et r ahydr o- 2H pyr azol o[ 4, 3-e) [ 1, 4] di a¥epi n-8-one 1-4f, 47 ny, 0.10 mmmol)
and NaH (5 CJ) s ng, 60%dispersion, 0.12 mmol) in DMF (1.5 n) was
stirred for 1 hour at roomtenperature under a N2 at nosphere, then
trifluoronmethanesul fonic acid 2,2,2- trifluoroethyl ester (22
mcroliters, 0.15 nmol) was added dropw se. The reaction m xture wag
stirred for 2 hours, quenched with saturated agueous NaCl, and extracted
twce wth EtOAc. The conbi ned organic H@g-gu\ washed with
saturated aqueous 10 NaHCO3 and saturﬁ?é a@ieous Nad, dried, and
concentrated under vacuum The crud® resi®es@ was purified on a
chromatotron using 1 mm plates and a spt¢ent gradient of 1:1

hexanes/ Et OAc to 100% Et OAc to [@ CAGgMeOH to give 3A-1 as an

anor phous gl ass (6 ng): +ES M Q7 4; 1H NVR (CD2CI2) 8 7.50 - 7.37
(m 4H), 7.32 (d, 2H J = &

M= (dey 2H, J = 8.3 Hz), 4.29 (q,
2H, J = 8.8 Hz), 3.84 - 3.79 is (m 2 .%b-S.SS(m 2H).. Exanple 4
Preparation of

1- (4- Chl or ophenyl ) - 2- (2-chl oronhenvl ) -

C 3-(4-Chioro-phenvi)-7-(2,2-difluoro-butyi)-2-o-tolyl-6,7-dihydro-2H, 5H-4-oxa-1,2,7-triaza-
azulen-8-one (2A-3): m/z = 446.2 (M+1)
10 | "
_ Example 3
Preparation of 3-(4-Chlorophenyi)-2-(2-chiorophenyl)-7-(2.2,2-trifluorcethyi)-4.5.6,7-
letrahydro-2H-pyrazolof4,3-e][1.4]diazepin-8-one (3A-1):




HNO ,N NCiLr i |l (4A-1) Disopropylethylamne (250 mcroliters, 2
nmol ) was added to a nmixture of 1-(2-

chl or ophenyl )-5-(4-0h|‘ophenyl )-4-[ (pyrrolidin- | met hyl }am no] -1

H pyr azol wgB0es/ed@stzoxylmc acid (i-5b, 160 ng, O. mc| PCEIBR0H-ADES2E 380
ng, 1 mol) in DVF (50 m) at roomt®nperature. The reaction m xture
was stirred for 5 hours, quenched with saturated aqueous NaC, and
extracted twice with Et OAc. The conbi ned organic extracts were washed
with 0.5 Mcitric acid, 1 MK2CO3, and saturated aqueous NaC, dried,
and concentrated in vacuo. The residue was slurried in CH2Cl 2 and the
sol vent to decanted; a process repeated once nore with EtQAc. The

conmbi ned organic solutlons wer e concent

gradient of 10:1 EtOAc/.MeCH to 5:1 EtWUp ""‘ give 4A-1 as a white
solid (46 ng): +ES M5 (M+l) 413. 4; WD3CD) 8 7.58 (bs, 1H), 7.52
- 7.44 (m 3H), 7.34 (d, 2H, J =7 7N2 (d, 2H, J = 7.6 Hz), 3.93
- 3.82 i s (m 2H), 3.64 - 3.50Q (i N10 - 2299 (m 1 H, 2.38 -
2.29 (m 1 H, 2.04 - 1.96 (m P - lgy4 (m 2H). The follow ng
denonstrates an alternative net hod for I ng conpounds of the
present invention where A is nitrogen, arbon and X is O 20

Exanpl e 5 Preparation of
3- (4-Chl or ophenvl ) - 2- (2- chl oroohenvi) (BA-2) 2-di tl uoronroav!)-6.7-di hvdro

ot Bt - oxa- K Bntigh of B BRASRE-SiomhenyiReaRi 844667 5.6.7

. - tetrahydro-2H-pyrazolo[4,3-e][1,4]diazepin-8-one {I-4f, 47 mg, 0.10 mmol) and NaH (5

5 mg, 60% dispérsion, 0.12 mmol) in' DMF (1.5 mi) was stirred for 1 hour at roo;n
temperature under a N, atmosphere, then trifluoromethanesulfonic acid 2,2,2-
trifluoroethyl ester (22 microliters, 0.15 mmol) was added dropwise. The reaction
migiore \;ré"é‘ stirred for 2 hours, quenched with saturated aqueous NaCl, and exiracted
twice with EtOAc. The com_bined organic extracts were washed with saturated aqueous

10 NaHCOj; and saturated aqueous NaCl, dried, and concentrated under vacuum. The
crude residue was purified on a chromatotron using 1 mm plates and a solvent gradient
of 1:1 hexanes/EtOAc to 100% EtOAc to 9:1-EtOAc/MeOH to give 3A-1 as an
amorphous glass (6 mg). +ES MS (M+1) 455.4; 'H NMR (CD,Cly) § 7.50 - 7.37 (m, 4H),
7.32 (d, 2H, J = 8.3 Hz), 7.18 (d, 2H, J = 8.3 Hz), 4.29 (q, 2H, J = 8.8 Hz), 3.84 - 3.79

15  {(m, 2H), 3.60 - 3.55 (m, 2H).

Example 4
Preparation of 1-(4-Chlorophenvi)-2-(2-chlorophenvi)-5,6.7,7a.8,9-hexahydro-2H-

2 3.4a,9-tetraazacyclopentafflazulen-4-one (4A-1):

)

)



Cl  (1-5A) Acetic acid

*3-[(2-chl oroethyl)-(2,2-difl uoropropyl)-carbanoyl]-1-(2-chi orophenyl) -
5- (4-chl or ophenyl) - 1H py ol -4-yl-ester 1 _6gg (513 g, 0.97 nol) was
suspended in 9.7 s lite f ethanol (gives a off- e sus ension%.
‘Cesi um caMfbHREBH8B18 0 g, 1.07 nol) was added porti onwPGSETRR0440332 |
over 2 mnutes while naintaining'inte?%al tenperature between 21-27C
Not e: Upon Cs2CO3 addition, reaction m xture turned pale yellow (stil

a suspension). Reaction stirred at roomtenperature for 19 hours, then
the crude reaction mxture was filtered through Celite to renove

i nsol uble solids, giving a clear to dark yellow filtrate. The Celite(r)
filtercake was washed with 2 liters of ethangl, The crude product

sol ution was concentrated in vacuo and gave{E‘EfIIOM/solid. This solid
was reconstituted in 7 liters of nethyleng«sh] @ride and the resulting

m xture was washed once with 5 liters off half saturated aqueous NH4CI
and once with 4 liters of brine. The paRduct xisgh net hyl ene chloride

| ayer was concentrated in vacuo to a tota une of 2.5 is liters.

Not e: The net hyl ene chl oride | ayer ’ nd dark resddish in color.
The product rich nethylene chlori piwas treated wth 105 g of
Darco, followed by stirring a BO m nutes. After cooling,
the Darco was filtered off by %55 Olon through Celiteo.
Not e: Crude product solution is dear dark e i n appearance. The
crude product filtrate was concentrated il Vvasuo to a total volune of

20 1.1 liters. This product rich nethyl ene | ori de sol ution was added
(@ver 20 mnutes to 5 liters of cycloq q”e whil e maintaining a reaction
_pot tenperature of 50-60C. Note: Fﬁlf&é? t hrough net hyl ene chl ori de

sol ution addi tBiRBprapiyREWarhHe250 Micolifers) 2 Mo waaddel fodd mib@ireloFt1e(2-
addi tion, the nethyl éne chloride sol vent was atnospherically renmved

(3.55 | i tetiaropheryi4-rhloaphesm-del{maroidin < Yimetvi-aminaldypyageigy-2
liters Ofcéib’&igﬂﬁ %ﬁrzrg_s_goﬁcﬁnfﬁ?blswmmhuﬁmﬂxséa A1, 4 hﬁnbsmmmgo mi)
hedt | ng bC (i nt t enp a 2.5 hour

m xture by t t C ernal pot erature) over

peri od. Gideomiemparaturee iPhe reagtion mixiyeaves stisreddor 5 hguispapeashedmuivo- - -
PCT/-1B20 i At ; f : ;
%&é%%ﬁé%quﬁ?s%@, afd eft)’fdt%ﬂ@ﬁ@é‘ﬁlth ErbAg! _T'i'la%oﬁﬂlﬁoﬁcg( ﬁmg very

chl ori de pl aced. Note reaction mxture t

dar k pi nkextacts wereovashed with Qi5tM citric aeids M H:COu Angdraterated aqueous NaCl,

dried, and concentrated in vacuo. The residue was slurried in CHxCl, and the solvent

10 decanted, a process repeated once more with EtOAc. The combined organic solutions
were concentrated under vacuum and the residue was purified on a chromatogram
using 4 mm plates and a solvent gradient of 10:1 EtOAc/MeOH to 5:1 EtOAc/MeOH to

C give 4A-1 as a white solid (46 mg): +ES MS (M+1) 413.4; 'H NMR (CD30D) § 7.58 (bs,
) 1H), 7.52 - 7.44 (m, 3H), 7.34 (d, 2H, J = 7.6 Hz), 7.22 (d, 2H, J = 7.6 Hz), 3.93 - 3.82

15 (m, 2H), 3.64 - 3.50 (M, 2H), 3.10 - 2.99 (m, 1H), 2.38 - 2.29 (m, 1H), 2.04 - 1.96 (m,

1H), 1.95 - 1.74 (m, 2H).

The following demonstrates an altemative method for preparing compounds of
the present invention where A is nitrogen, B is carbon and X is O.
20 Example 5
Preparation of 3-(4-Chlorophenyl)-2-(2-chiorophenyl)-7-(2,2-difluoropropyi)-6,7-dihydro-
2H,5H-4-oxa-1,2, 7-triaza-azulen-8-one {1-5A): )




Reaction m xture held at 79C for 10 m nutes, then cooled to 50C and hel d
for 13 hours, followed by cooling to 30C and holﬁg for 4 hours. The

preci pitated product 5 s collected by filtratio and the

resul ti ng.wOlzpasrae22 waS washed with 3 liters of om (PEIBLELANS22

cycl ohexane, followed by air-drying f®@r 3.5 hours. The isolated solids
were further dried at 50C and 2 nmfor 15 hours (loss on drying was
only 0.2 g) to give 3-(4-

chl or ophenyl ) - 2- (2-chl or ophenyl ) -7-(2, 2-di fl uoropropyl ) -6, 7-di hydro-2H,5
H 4-oxa-1,2,7- triaza-azul en-8-one 1-5A (321.3 g, 73% as an off-white
solid. to . Recrystallization of .

3- (4- Chl or ophenyl) - 2- (2-chl orophenyl ) - m;:uorovropO) 6, 7-

di hydro- 2H. 5H 4-oxa-1. 2. 7-tri aza- azule he (F1- 5A) :

3- (4-Chl orophenyl ) -2-(2-chl orophenyl) 7- 2- 8|f| uor opr opyl ) -6, 7-di hydro
-2H,5H 4-oxa-1,2,7-triaza-azul en- § d (5.00 g, 11.1 mmol ) was
dissolved in 20 m of is net héll j‘”de to give a clear orange
solution. Darco K& (0.5 g) wa 5 fdl | oppd by heating to reflux and
stirring for I hour. After cooling, the 0 KBB was filtered off by
passing the solution through Celite(r), ing a clear |ight yell ow

filtrate. The Celite(r)filtercake was washed with 10 m of nethyl ene
chloride. The eluent was concentrateft-BA)vacuo to give a total solution

Uhen i Lut ed APt 298 2SRk A oMb REralsbdno 1@ ot -
s, ﬁQ“”iT*?”’bﬁ?e"‘?’ﬁT’?*fy”ﬁ”%m’i*?n‘“agéf'?ﬂgf ityiipeqparky prumhitd
heat od Ml o ghianol tohes S0 be SugBRasian); (Gastim Gastonate G238 Haahe! Trode
sol ution Wﬁsaddéﬁrpd?ﬁtsﬂvﬁﬁb ay @rsolid ob@.uz m:ﬁ&t@%ﬂ@:ﬂ@nt&m infSAar @hipefature
Not e: Sol uti on beca hazy around 34C, 25 foll ovve U\ﬁigprem pitate

f or mat i oReERN Z1~¢f froNates Jpon C5:LQ addiion. reass efyned pale,yRilow
then cool Qﬂl 4 Qu%néi‘éﬂ) SRbé{:ﬁﬂ\ élﬁfedzat%aﬁlfél%pQMQOFPé hears! ﬂﬂantthé crude80

preC| pltate by [trdtion. he resul tl&&’ | tercake was washed
e

m of i cé&eaefidn raertu_re ma@rfétﬁfﬂd through Celite gwvednsoluble selidsyigiving a clear
i 11 0 ok g filfall SHePeoRE? itergake ey W O8T RAK Jindrsich efvapol, The
(4.03 g, csude pragioctsniutionovas conceptratediin vaowo ard gave a yeliow @obtbl This sofid
2005/ 044884, o bidthdBa 99 4/ibSS oF frfethyféhe chloride and the resulting mixture was washed
once with 5 liters of haif saturated aqueous NH4Ci and once with 4 liters of brine. The
product rich methylene chloride layer was concentrated in vacuo to a total volume of 2.5
15 liters. Note: The methylene chioride layer wés cléar and dark resddish in color. The
product rich methylene chioride solution was treated with 105. g of Darco, foliowed by
stirring at reflux for 30 minutes. After cooling, the Darco was filtered off by passing the
solution through Celite®. Note: Crude product solution is cleaf dark orange in
appearance. The crude product filirate was concentrated in vacuo to a total volume of
20 1.1liters. This product rich methylene chloride solution was added over 20 minutes to 5
liters of cyclohexane while maintaining a reaction pot temperature of 50-60°C. Note:
Halfway through methylene chioride solution addition, precipitate came out of solution.
After complete addition, the methylene chloride solvent was atmospherically removed

(3.55 liters of distillates collected while simultaneously adding 2 liters of cyclohexane to
25 refluxing solution) from the reaction mixture by heating to 79°C (intemal pot
temperature) over a 2.5 hour period. Once intemal temperature reached the boiling

)



"HNWR (CD2C1 2): 8 7.49-7.46 (m 1H),.7.45-7.37.(m 3H), 7.24 (d, 2H,
-rotamers, J=9.1 Hz), 7.16 (d, 2H, rotaners, J=8.7 Hz), 4.44 (dd, 2H, J=

5.2 Hz, 1.9 Hz), 3.98 , 2H, JHF= 13 Hz), 3.87 , 2H, J=3.7 Hz), 1.67
(t, 3H, JHF=19.1 Hz) Spec (ESI): Mt1=452.2 n addition to the .
“ConpounwO WeserBized above in Exanples 1-5, the foll oWRGTiB2¢EAPHEhds may

be prepared using the nethods and Pocedures generally described above
in Schene |V:

2- (2- Cnhl orophenyl ) - 3- (4-et hyl phenyl )-7-(2,2,2-trifluoroethyl)-6,7-di hydr
0- 2H, 5H 4- 10 oxa-1,2,7-triaza-azul en-8-one;

2- (2- Chl or ophenyl) - 7 (2 2-di fl uoropropyl) - 3-(4-ethyl phenyl) -6, 7-di hydro-

2H, SH- 4soirfbep cw}cé’h&ah%' a af M%&ﬂﬂ%ﬁ@@ﬁbn&@@nad been displaced. Note: The
2- (2- Chl or ophenyl ) 3- (4- et hyl phenyl '} 7-1 sopr opyl. -
7- di hy deaction ixiure &k an a very dark pitk/pumiegaoratien _wﬂh mhiteniolids suspended.

TESTI N%%l@ow.keu}é/ Al 4t 18°6 PR ARt g%é?@odaﬂééﬁﬁ%o CuHRhdidfor 13 t he

pr actice ant I nventl on can evl den by actli vi ty I n at
| east dwairs; ffolicvweeddryocaatipg 40 863C ahd baldingioe 4 iours wi herpecipitateg praduct

20" 9 TR o 0RO i BTAb 2R v Py el S er ol

t et r ac demperating cyEBﬁexa:Mdellﬂwﬁmbwaif-ﬂmr@fw a5 herGﬂ'he—:sc_ﬂa'de;I [selhds were

R R L T TR T

i nt rapeumdromaiyt}z-yz—cnbmpmnww(m@dmmhprw)a&,?-dafydwzH,smamwemus -

C triaza-azulen-8-one 1-5A (321.3 g, 73%) as an off-white solid.
10 .
Recrystallization of 3-(4-Chiorophenyl)-2-(2-chlorophenyl)-7-(2, 2-difluoropropyi}-6,7-
dihydro-2H.5H-4-oxa-1,2, 7-triaza-azulen-8-one (1-5A).
3-(4-Chlorophenyl)-2-(2-chlorophenyl)-7-(2,2-difluoropropyi)-8,7-dihydro-2H,5H-

4-oxa-1,2,7-triaza-azulen-8-one 1-5A (5.00 g, 11.1 mmol) was dissolved in 20 mi of

15 methylene chloride to give a clear orange solution. Darco KBB (0.5 g) was added
followed by heating to reflux and stirring for 1 hour. After cooling, the Darco KBB was
filtered off by passing the solution through Celite®, giving a clear light yellow filtrate.
The Celite® filtercake was washed with 10 m| of methylene chloride. The eluent was ’
concentrated in vacuo to give a total solution volume of ~20 ml. The concentrated

20 methylene chloride solution was then diluted with 150 mi of 2-propanol te give a clear

C pale yellow solution. Methylene chloride was removed from the resuiting solution by
atmospherically distilling off 71 ml of distillates as solution was heated from room
temperature to 82°C (boiling point of 2-propanol). The solution was then cooled over 3
hours from 82°C to room temperature. Note: Solution became hazy around 34°C,

25 followed by precipitate formation. The mixture was stired at room temperature for 62
hours, then cooled to 0°C and stirred for 2.5 hours before collecting the precipitate by
filtration. The resulting filtercake was washed with 80 mi of ice-chilled 2-propanol, then
air-dried for 1 hour. The recrystallized 3-(4-Chlorophenyl)-2-(2-chlorophenyl)-7-(2,2-

~ difluoropropyl)-6,7-dihydro-2H 5H-4-0xa-1,2,7-triaza-azulen-8-one 1-5A (4.03 g, 81%)

30 was isolated as a pure white crystaliine solid.
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N-(pi peridin-1l-yi)-5-(4-chl orophenyl)-1-(2,4- dichl orophenyl)-4-nethyl-1 -
H pyrazol e- 3- car boxarv'Q hydr ochl ori de avai | abl *om Amer sham

Bi osci enoe8 20000682 away, NJ. [ 3H] CP-55940 - radi OTabl e@CT/iB2004/003522

5-(1, 1-di et hyl heptyl )-2-[5-hydroxy-26(3 5 -
hydr oxypr opyl ) - cycl ohexyl ] - phenol available from NEN Life Science

Products, Boston, MA AWM251 -

N- (pi peridin-1-yl)-1-(2, 4-di chi prophenyl)-5-(4-iodophenyl) - 4- rrethyl -1 H
pyrazol e- 3- car boxam de avail able from TocrisTM Ellisville,

oty 10 [ 35 S RICREDY A 4Gt b S B R i 38D %Aﬁcéﬂg@?@sﬁw

in the aeglpet}:arhe@ mdn ﬂﬂamé&amsasrqqﬂ ﬁﬂM (aal zntwscmﬁovmsz)assat(hen
tested in vivo functional assays described in

t he Bi olZdbikef 13|!|'|iﬁnt3 %QL Zﬂséﬂg |'!a'@ci ﬁBr(t &, dwr=19¢BHZ) bi ndi ng activities
of 0.5 %@S e for Exanples 1 - 5. 15 in. Vitro

Bi ol ogi ca Assaygﬁgé?oassa?/y%gst ens for determning the CB-1 and CB-2

bi ndisng properties and pharmacol ogical activity of cannabinoid receptor
| i gands are i Per. in R .
Cannabi noi d Feadpgn @ 1. eBuss desEhiehiiols i BIRIERRE 3 thglonguing,
(1999) wvtnpound©neay Be frepaled Ssing\the imetiiods antiprotetiuséd gerérally descritied

August 8.. 1990 ncor orated herein by reference). The foll ow ng assays
wer e deab@,\{sd"?:g é@t conpounds that inhibit the binding of [3H]

SR141716A ( SQ—FCChmﬁlﬁﬁymaa(ﬂeétﬁﬁpﬁ&ﬁ)fﬂ(ﬁ 2idirifiaordetidfif-6,7-dihydro-2H,5H-4-
5-(1, 1-di net hy h

tyl
2- [ 5i%hy P&x}2 F%%{%P@R‘ﬁﬁ%yl) cycl ohexyl }- phenol ; radi ol abel ed )
CB- 1/ CB- 2 |'9@(ﬂthio?opﬁd?@l)f7-q)r 3 ﬁlgbi'dfﬁoﬁﬁﬁ @fr@iph%‘ﬁ 7-ditrylirde Festy ac

Bi ndi ng Protocol Pei Freéeze (avai'l’abl'e from Pel reeze
Bi ol ogi ce¥ast, ﬂo@'@ﬂé‘azﬂmaﬁrgﬁ% anfere cut up and placed in tissue

t d
B P Gh speed angnionspElyXa. 6o BRFT Sedbraifhe r By AR 2
spun at tiaga@zuendfase 5 nminutes at 4 C. The supernatant was recovered
and |,

| PHARMACOLOGICAL TESTING
The utility of the compounds of the present invention in the practice of the instant
invention can be evidenced by activity in at least one of the protocols described
hereinbelow. The following acronyms are used in the protocols described below.
20 BSA - bovine serum albumin
DMSO - dimethyisulfoxide .
EDTA - ethylenediamine tetracetic acid K)
PBS - phosphate-buffered saline
EGTA - ethylene glycol-bis(B-aminoethyl ether) N,N,N’,N'-tetraacetic acid
25 GDP - guanosine diphosphate
" sc - subcutaneous
po - orally
ip - intraperitoneal
icv - intra cerebro ventricular
30 iv - intravenous



30 centrifuged at 100,000 X G for 1 hour at 4 C. The pellet was then
-re-suspended in 25 mM of THE (25 nMTris, pH= 7.4, 5 MM Md 2, and 1
mVl EDTA) per brain used. gA WO 2005/ 044822 PCT/ 1B2QQ4/ 003522 98 protein
assay was perforned and O pi of tissue totaling pg was added to the
“assay. TND 2§044822pounds were diluted in drug buffer PROI/BRBEOASS2E 0%
DVBO and TME) and then 25 pl were a¥ded to a deep well pol ypropyl ene
plate. [3H SR141716A s was diluted in a |igand buffer (0.5% BSA pl us
TME) and 25 pi were added to the plate. A BCA protein assay was used to
determ ne the appropriate tissue concentration and then200 pl of rat
brain tissue at the appropriate concentration was added to the plate.

The pl ates afd L ihirsdich -0
minubes: A TRASRIATT TR OGN B AL S B o (536
BSA pl uslichigrpphenyl rdraesthyldl H-pwazeler gatbosamisiehysirochierida availabigdremt hen
har vest gg. | rmats. presoaked in BSA (5 ng/m)
.pl us T@%@%‘?g@ﬁ%@ﬁ%ﬁﬁﬂwm The fitters were dried
over ni ght.. | {*H]G-55940 rrgdiolabled 5t sdimethyihepiyi)}-2-6-bpdrmxyd@(3as
Bet apl a nt.\e ' | ke Ld | T, '
ot dn. WRPRERHGelRERLAFkB! Bl Rl sl reiScidheRdhER bston
ki dney 2R&. (HEK 293) cells transfected with the CB-1 receptor cDNA
obt ai ned fr r.a ndal.l iversity of ticut [
harvest ed | n ANETb, BRfereh Tl A didieep e S RRREE 15 fi 14
Bi car bonsk&zol¢BizrBOamide vaiiabiy fomPldcris ™, AllisvilledMMnogeni zed with a
Dounce Honogeni zer. The honbgenate was then spun at 1, 000X

f 5
‘mnutes at 4 GOMAORdSAYINGATARVINAS2D ab 3 Ganesslly teetediinihe EByLG TRY

25, 0QOX (8Beh o Kbé‘él{ -hi T - in 10
m of hdno 'g'ﬂdi'gq, on ﬁ'ﬁg‘%%g br"l-&"s%%%%éaf &%%88%?(@%“][ @rﬁgmaﬁgfaes at 4
C. The fBindingAssaypaettion. Geledted covpeuriisdianerihen tasted inviyo usiag gRe or more
buffer ( = LN : : TA).... | B assay
was per f%}r%n% gkgﬁén%%%%é&[@%@meﬁ@c%épgﬁgl %‘H‘%F@ fv\%ass? y§3 gé@'ﬁ’)&?ﬂé
assay. ZXGBThhindiagtactivitiesofhQls </250nidiwere bbserved forExanples 1(-G2.5% BSA, 10%
DMSO and TME) and then 25 pl were added to a deep well pol ypropyl ene

plate. [3H SR141716A , _
15 in Vitro Biological Assays

Bioassay systems for determining the CB-1 and CB-2 binding properﬁqs and
pharmacological activity of cannabinoid receptor ligands are described by Roger G.
Pertiwee in “Pharmacology of Cannabinoid Receptor Ligands” Current Medicinal
Chemistry, 6, 635-664 (1999) and in WO 92/02640 (U.S. Application No. 07/564,075 filed

20 August 8, 1990, incorporated herein by reference).

C o The following assays were designed to detect compounds that inhibit the binding
of *H) SR141716A (selective radiolabeled CB-1 ligand) and [*H] 5-(1 v1-dimethytheptyt)-
2—[5-hyd:oxy-2-(3-hydroxybropyl)-cyclohexyl]—phenol; radiolabeled CB-1/CB-2 ligand) to
their respective receptors. _

25 Rat CB-1 Receptor Binding Protocol

PeiFreeze brains (available from Pel Freeze Biologicals, Rogers, Arkansas) were
cut up and placed in tissue preparation buffer (5 mM Tris HCI, pH = 7.4 and 2 mM
EDTA), polytroned at high speed and kept on ice for 15 minutes. The homogenate was
then spun at 1,000 X g for 5 minutes at 4 °C. The supematant 'was recovered and
30 centrifuged at 100;000 X G for 1 hour at 4 °C. The pellet was then re-suspended in 25
ml of TME (25 nM Tris, pH = 7.4, 5 mM MgCl,, and 1 mM EDTA) per brain used. A



was diluted in a ligand buffer (0.5% BSA plus TME) and 25 pl were added

to the plate. The plates were covered and placed in an incubator at 30

C for 60 mnutes. At t end of the incubation p od 250 pl of stop

buf f er (5%WBbo3d4um2T was added to the 30 react™on plmtgsaidiRehat €s
were then harvested by Skatron onto G8B filtermats WO 2005/ 044822 -
PCT/ | B2004/ 003522 99 presoaked in BSA (5 ng/m) plus TME. Each filter

was washed twice. The.filters were dried overnight. In the norning the
filters were counted on a Wall ac Betapl ateTm counter (available from

Per ki nEl mer Life Sciences'"', Boston, MA). CB-2 Receptor Binding

Prot ocol s Chinese hanster ovary-Kl1 (CHO K1) cells transfected with CB-2
CDNA ( obtproteinl assaywadperfGriadand:200 1 of. issue totaling 20 g Gmasaddddciotthe wer e
harvested_in tissue preparation buffer (5 mM Tris-HClI buffer (pH = 7.4) +
cont ai ni n%ssg mM EDTA), pol ytroned at high speed and kept on ice for 15

m nutes. The ITheketadMpdaidsivee dilnted inldnig BUfer ©.5%BSA,G0% DNMSO amid 4

C. The supernatant was recovered and centrifu ed at 100,000X G for 1 to

hour at 47HE)PRd then Paul weee addad tpa depnwalpalypropyieng plate. SRETANGA -
T buf f |
Used. h pias et in 41ibnd B0ITE O ESATINE) Jito0 UEIT IR nbRE,
was addedAtBCA beotew&casayﬂas t.tsedﬂo detqamimdhevappeophdtemssue mrld:engahnﬁ and
élgeg%wg |S]A‘ 10?26;9535 F@lﬁqgau& tgggg %ﬁ é%E p@%‘ﬁir?ttg %ncentl%tion was adjd%%qo the pg?e

1, 1-Di
ol was i | 4 BIES ks oy BN A BBt B ST o e

wer e addedf the mmﬂatma Ipleriad 250 pl:ohitenbuﬁelr (5 BSAlplu BE&s pddediorthessay (,
was used to de e 1issue,concen | and 200 p1 '
of t hat 1 tasoh et g BRR B I EhaveHea TN SRR S BB TSt ) o e

The pl at epreuaakea WBSAC(San)l pl@ee'dME”.l Raich filten bmsaﬂasﬂed&(ﬂndé The fifer@ Were

m nut es. he enchi héﬁ‘e 'nCUbtﬁ n_period 2 &P’ %&a@%r (5%

BSA pl us ‘I* OVENG N b HreBORNG ?Tsdﬂerﬁl%ué ayva P¥@% hen

har vest edcéiyntek ivaftabié forPerkinEmediferbdiendea™ e dstat, Mmaked in BSA (5

ng/m) plus TME. Each filter vvascvvashed ttWIBce' The fi Ilters were dried

overnight. The filters wer &hSnRELR) . B8 Bet apl at eTM
count §5. Human embryonic kidney 293 (HEK 293) cells transfected with the CB-1 receptor

cDNA (obtained from Dr. Debra Kendall, University of Connecticut) were harvested in

- homogenization buffer (10 mM EDTA, 10 mM EGTA, 10 mM Na Bicarbonate, protease
inhibitors; pH = 7.4), and homaogenized with a Dounce Homogenizer. The homogenate
was then spun at 1,000X g for 5 minutes at 4 °C. The supematant was recovered and

20 centrifuged at 25.\000)( G for 20 minutes at 4 °C. The peliet was then re-suspended in 10
mi of homogenization buffer and re-spun at 25,000X G for 20 minutes at 4 °C. The final ()

- pellet was re-suspended in 1 ml of TME (25 mM Tris buffer (pH = 7.4) containing 5 mM “
MgCl, and 1 mM EDTA). A protein assay was performed and 200 pl of tissue totaling 20
1g was added to the assay.

25 The test compounds were diluted in drug buffer (0.5% BSA, 10% DMSO and
TME) and then 25 pl were added to a deep well polypropylene plate. [°H] SR141716A
was diluted in a ligand buffer (0.5% BSA plus TME) and 25 l were added to the plate.
The plates were covered and placed in an incubator at 30 °C for 60 minutes. At the end
of the incubation period 250 i 6f stop buffer (5% BSA plus TME) was added to the

30 _reaction plate. The plates were then harvested by Skatron onto GF/B filtermats




25 CB-1 GIPy [35S1 Binding Assay Menbranes were prepared from CHO K1
‘cells stably transfected with the human CB-1 receptor cDNA. Menbranes
were prepared fromcells descri bed by Bass at al in "ldentification
and characterization of el somat ostatin antagoni , " Mol ecul ar

‘Phar macol ¥}200884482209- 715 ( 1996) . PX (35S] bindi ng asBGE/BB20R4{083522
performed in a 96 30 well FlashPlate' ¥ format in duplicate using 100 pM
GIPy[ 35S] and 10 g nmenbrane per WD 2005/ 044822 PCT/ 1B2004/ 003522 100
wel |l in assay buffer conposed of 50 MM Tris HCl, pH 7.4, 3 nM MyCl2, pH
7.4, 10 mM MCl2, 20 mM EGTA, 100 mM NaCl, 30 M GDP, 0. 1% bovi ne serum
al bumn and the follow ng protease inhibitors: 100 pg/m baci tracin,

nix vs PIEERARATkEEBE (s i Hus TOED e gl wlsagediits, "Thaiferd ey

(1040 !{VI gnedﬁv&rnlghtf i theOmamming the ﬁftec‘s wgfoi@@o%Wagi@et?ght??l noi d

gggrgﬁex§9§]‘sﬁ@¥5ﬁ|§é‘°fﬁhﬁ&k§‘b® lv‘%rgé/'%q%?'r?ﬁé%%%' 'Cyfg_r g%e hour .

ST mulaton o GTPY[359) bl nd novel S REMEEE O B0t e g Avl o

M G oot o ECaBNIse fEmeRs ARk b G HOTK  ellpipasipoted nGaarhibA GtSaee.

agoni sm Y@ DFfIféHr@Reh&all larhw%béi W@oﬂhe&ﬁﬂﬂ'vﬁére haﬁ%sﬂecﬁhlua’a:é) Qratron
Funct i onal Assay Pro | s co-transfected with

CB-1 rec é’Hff@fr( crmAqudd%buﬁqn (nhi Grh- 4Uontm593 R4 FERTA). pelmm ?t 'yghfo'peed
Connect | % eeg% TcB?on%n?ﬁ%%e@i&ﬁ&%&iaﬁb whd fheidpiin 4t 0008 fp's thi's

assay. Ce | ated 48 hours in advance at 12 O ceflsg&er wel | on

“col | agen ntheéat 484. \The|supemalant wes recpyersd ndeentrifuged pt100:0@0X ﬁvcfebét ed

Cont alni Radpa G, e ol indlic RpERiedn 28 AP YE IR IS bR el

t hen was Tet) containing SwiMMgGEams1 M EDBA) patlbraie usednAdgiroleinagsapwasi ci d;

242 T oSG S 250 i pe BHABD R Ve BRaS R B 1o P 1
noni t or ed overrhamea%o&mnds were gilite@ingragruiifed (0.59%BSA 0% mnﬂe and
simul tanequsly to all Il's after 20 seconds of baseline,
vere per 893ve I ME) and then 25 ul were added to the deep well polypropyiene plate [ %5-
15 (1,1-Dimethyl-heptyl)-2-[5-hydroxy-2-(3-hydroxy-propyl)-cyclohexyl]-phenol was diluted
a ligand buffer (0.5% BSA and 99.5% TME)-and then 25 pl were added to each weli at a
concentration of 1 nM. A BCA protein assay was used to determine the appropriate |
tissue concentration and 200 pl of the tissue at the appropriate concentration was
added to the plate. The plates were covered and placed in an iricubatdr at 30 °C for 60
20 minutes. At the end of the incubation period 250 pl of stop buffer (5% BSA plus TME)
C was a&ded to the reaction plate. The plates were then harvested by Skatron format _
onto GF/B filtermats presoaked in BSA (5 mg/ml) plus TME. Each filter was washed
twice. The filters were dried ovemight. The filters were then counted on the Wallac
Betaplate™ counter. '
25 CB-1 GTPy [*8] Binding Assay
Membranes were prepared from CHO-K1 ceils stably transfected with the human
CB-1 receptor cDNA. Membranes were prepared from cells as described by Bass et al,

in "ldentification and characterization of novel somatostatin antagoniSts," Molecular
Pharmacoloay, 50, 709-715 (1996). GTPy [*°S] binding assays were performed in a 96
30  well FlashPiate™ format in duplicate using 100 pM GTP'y[ass] and 10 ug membrane per



triplicate and 6 point concentration-response curves generated.

Ant agoni st conpounds were subsequently challenged with 3MWN 55, 212-2
(agonist). Data were yzed 25 using G aph Pa*ism Det ecti on of

| nver se Aganions/eds8ize fOT1 owi ng cyclic- AMP assay plrot oCopCTIs20@/00882aCt
cells was used to determi ne inverse @gonist activity. Cells were plated
into a 96-well plate at a plating density of 10, 000-14,000 cells 30 per
wel | at a concentration of 100 pl per well. The plates were incubated
for 24 hours in WD 2005/044822 0 PCT/1B2004/003522 101 a 37 C

i ncubator. The nedia was renoved and nedia | acki ng serum (100 ) was
added. The plates were then incubated for 18 hours at 37 C. Serumfree

medi um cHYAHNASHY bufien FeROsRE oL eM Tos Sifdnpildi4: & BM Macd, W" 7 $9 10imik
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e beeqy shoyfy Phemah b WrapRad.char acteri stic behaviors in mce,
col l ectively known a8 the Tetrad. For a description of these behaviors
see: Smith, P.Ipversgraggnism wasme@sgmlnﬁb@abger@@iof@gpnwt y of
anandani de, a putative epgOYe)PBEHS 30, G0 AvBr&Bcol I Phar macol .
Exp Ther . 270(1), 2197 JE .

"Di scri ninat i v@H@t—Kmusc@b-aaafestedmmmrmmCBé! lmepwspNﬁE(ﬂbtalﬂed from

Phar macol Dr. 6e7b% ke@dall,dl?nﬁérs{t}gfg ann&%\éﬁf) %ﬂh tl?é p}"omlﬁ@uous G-protein G16 were

15 used for this assay. Cells were plated 48 hours in advance at 12500 cells per well on
collagen coated 384 well black clear assay plates. Cells were incubated for one hour
with 4 uM Fluo-4 AM (Molecular Probes) in DMEM (Gibco) containing 2.5 mM
probenicid and pluronic acid (0.04%). The plates were then washed 3 times with
HEPES-buffered saline,(containing probenicid; 2.5 mM) to remove excesé dye. After 20

20 min the plates were added to the FLIPR individually and fluorescence levels was
continuously monitored over an 80 second period. Compound additions wgfe made k/)
simuitaneously to all 384 wells after 20 seconds of baseline. Assays were performed in
triplicate and 6 point concentration-response curves generated. Antagonist corﬁpounds
were subsequently challenged with 3uM WIN 55,212-2 (agonist), Data were analyzed

25  using Graph Pad Prism.

Detection of inverse Agonists

The following cyclic-AMP assay protocol using intact cells was used to determine '
inverse agonist activity. .
Cells were piated into a 96-well plate at a plating density of 10,000-14,000 cells
30 per well at a concentration of 100 pl per well. The plates were incubated for 24 hours in



—activities in the Loconotor Activity; Catal epsy, Hypotherm a, and Hot
Pl ate assays described bel ow provides a screen for in vivo activity of
CB-1 antagonists. Al datg.is presented as % reversagl from agoni st al one
using the follow ng for?a
15- (1, 1- divMReWpi0d4§ebt y| ) - 2- [ 5- hydr oxy- 2- ( 3- hydr oxy- pr opPETaBwp60esee| | 25
phenol /agoni st - vehi de/ agoni st) 1(veh1‘EI e/ vehide - vehicle/agonist).
Negative nunbers indicate a potentiation of the agonist activity or
non- antagoni st activity. Positive nunbers indicate a reversal of
activity for that particular test. Loconotor Activity Mle ICR m' ce
(n=6; 17-19 g, Charles River Laboratories, Inc., WI mngton,

v e D1 14 SPSE I AR AR Hnlo bl R byt H{%’gﬂ&%
ghc(ﬁllll ﬁ”gfﬁ?ﬂﬁt hTIFﬁa plates were tl%er;] mg;lb?(tefi for 18 hourrsoa)s 37 °C.
cycl ohexyl j - it %Pp%é%%“e '?%1 m'ﬁﬁ?&‘é‘d‘ﬁ% épgqq?@yg%rgwgq followed by

i nj ectlonw h6F 85 nSoUhd d(mwstébu SHIGHARA253R M Edmiipsan TMSD) thts Bo% 20. 9

cmx 20.3 cg cont al n| ng dean wood shavings. The subjects were allowed

to expl or BMEQ/PES)diluted T3¢ inPBDwith Ot %dHAut Aﬁet’)lnﬁub@}tf@sfoaﬁ@ minytes at 37

Q(;EI: \lglohm (i fen OwWn p on‘top O

Coul boun et PR EESHH e s b hedBafeed BF B BRURoNA S Cipirfeg o7
cages. ThtC, Whémedia mrrmbeed cmbl;e@f emwnlelcewas added and tlierinearated for 20
units."' Catal epsy Mle I( upon arrival) were

re-tr eat séputes at raom t&t’@ﬁﬁ%@l’ﬂi C@'b VF%*@ (7§cbl|) Q‘Q"Q)W'ﬂ" Zp)ul ¢ﬂ$$%bl-'ffﬂrnut es

later, T@@gm@ |
hept yI ) - Zﬁlugb ﬁ@jir“g‘f(ss ?@ rox%‘lgstp? c@y#‘%‘c%%ﬁér@y ] -L| eeﬁ%'an "ﬁltsn_et y
m nut é& pBGStonnMé'Ountom Flashplatec SAMR etapﬂalds(ﬁndrcﬁglVIB t@oenwgtaamagd following
rount e 1 (1 b5 Fhe Rostibatd S thef indh BBt € 18 RB0SCa 4560 T At
gap ?f t h?fhmtenﬁwwaefasbkated_raﬁddheﬂam ]&fﬁlﬂlﬂlm c?mteﬂ.(S peri [YE]E er. The

uration tha e nouse renain i onl ess (except for
respiratory movenents) ‘was recﬁd&ﬁ"%@#’ é(g/a\!m[r')ﬁsﬁﬂfe period. The data
were present edcaﬁneoaﬁ&aggatmdm ad A3 tetdhyddcatidhindl(A\TH®H BnaB-cy-at ed

by dividing the nunmb seconds the nousé renmins notionl éss by the
t ot al 1§ i ndimgthyltheptyl)-2-[5-hydroxy-2-(3-hydroxy-propyl}-cycichexyl}-phenothave been shown

to affect four characteristic behaviors in mice, collectively known as the Tetrad. For a

”’\c

description of these behaviors see: Smith, P.B., et al. in “The pharmacological activity of
anandémide, a putative endogencus cannabinoid, in mice.” J. Pharmacol. Exp. Ther.,
270(1), 219-227 (1994) and Wiley, J., et al. in “Discriminative stimulus effects of

20 anandamide in rats,” Eur. J. Pharmacol., 276(1-2), 49-54 (1995). Reversal of these
activities in the Locomotor Activity, Gatalepsy, Hypothemnia, and Hot Plate assays
described below provides a screen for in vivo activity of CB-1 antagonists.

All data is presented as % reversal from agonist alone using the following
formula: (5-(1,1-dimethyl-heptyl)-2-[5-hydroxy-2-(3-hydroxy-propyi)-cyclohexyl}-

25  phenol/agonist - vehicle/agonist)/(vehicle/vehicle - vehicle/agonist). Negative numbers
indicate a potentiation of the agonist activity or non-antagonist activity. Positive
numbers indicate a reversal of activity for that particular test.

Locomotor Activim‘ ‘
Male ICR mice (n=6; 17-19 g, Charles River Laboratories, inc., Wilmington, MA)

30 were pre-treated with test compound {sc, po, ip, or icv). Fifteen minutes later, the mice



observation period and nultiplying the result by 100. A percent reversal
fromthe agonist 20 was then cal cul ated. Hypothermia Male ICR mce

(n=5; 17-19 g upon ar |) were pretreated with st conpounds (sc,
po, i p orwigcypsiodsht eel mnutes |later, mce were al | emened4fdizhbe
cannabi noid agoni st 102

5-(1, 1-di net hyl - heptyl ) - 2-[ 5- hydr oxy- 2- ( 3- hydr oxy- propyl ) - cycl ohexyl j - ph
enol 25 (sc). Sixty-five m nutes post agonist injection, rectal body
tenperatures were taken. This was done by inserting a snmall thernostat
probe approximately 2- 2.5 cminto the rectum Tenperatures were
recorded to the nearest tﬁnth of a degree Hot Plate Male | CR-m ce (n=7;

17-19 g Weehchallenged pith %(To}-dimethychaptyli-eHStwdioy ehiShRYRIeXY-BEPRWE, po,
'p or | Vé¥céﬁém%h§tﬁbmbﬁs'r Wét§five ThinGted&iier HtPadistatie¥id] the mice were

bi _
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| WO 4 PCT/ 0 ' '
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tenth of dateswas Bemplites chlldbied 20d efprRXssd asanbwmestiunite’ed and each test

had a 40 second cut off.- Data were presented as a percent reversal of
t he agoni st induced anal gesi a. Food £atalgpsVhe fol | owi ng screen was used

to eval uate tRISicRpREY (AE6: 7519 GUPRALHIVAIf Were pralttditéd Withftesitonipour@
i n Sprague- Daw gi(?a?@ af(t er_an oger ni ght fgst'.'e'ém Mal e Sprague- Dawl e

rat s Wer G BeaiPAdcy) difteafuminutestates, theapise aese coallengrd wi ﬁi‘(ﬁ'vﬂ‘ﬁ@!ﬁiﬁ%‘
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screen, maduseneasesaspendedin the dap ofrthle ving with fores and hind-paws gripping the
15 perimeter. The duration that the mouse remained completely motionless (except for
respiratory movements) was recorded over a 3-minute period.

The data were presented as a percent immobility rating. The rating was calculated
by dividing the number of seconds the mouse remains motionless by the total time of the
observation period and multiplying the result by 100. A percent reversail from the agonist

20 was then calculated.
' Hypothermia

Male ICR mice {n=5; 17-19 g upon amival) were prefreated with test compounds
(sc, po, ip oricv). Fifteen minutes later, mice were challenged with the cannabinoid
agonist 5-(1,1-dimethyi-heptyl)-2-[5-hydroxy-2-(3-hydroxy-propyf)-cyclohexyl}-phenol

25  (sc). Sixty-five minutes post agonist injection, rectal body temperatures were taken. This
was done by inserting a small thermostat probe approximately 2- 2.5 cm into the rectum.
Temperatures were recorded to the nearest tenth of a degree

~ HotPlate '
‘ Male ICR mice (n=7; 17-19 g upon arrival) are pre-treated with test compounds

30 (sc, po, ip oriv). Fifteen minutes fater, mice were challenged with a cannabinoid
agonist 5-(1,1-dimethyl-heptyl}-2-[5-hydroxy-2-(3-hydroxy-propyt)-cyclohexyil-phencl

)



cages wi thout food the afternoon prior to testing, and the rats were
fasted overnight. After the overnight fast, rats were dosed the

following norning with veicle or test conpounds. nown ant agoni st
was dosed (3 ng/kg) as a\gsitive control, and a ¢ rol group received

vehi cl e alWaanshésedbmpoun The test compounds wer e doBEWIB0440352anges
between 0.1 and 100 ng/ kg dependi ng u¥8n t he conpound. The standard C
vehicle was 0.5% (w v) nmethylcellulose in water and the standard route
of admnistration was oral. However, different vehicles and routes of
adm nistration were used to accommodate vari ous conpounds when

requi red. Food was provided to the rats 30 mnutes after dosing and the
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al cohol preferring ?P) femal e rats. (bred at |ndiana University) with an

extensive drinking history. The fo : ef erences provide detailed
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cycl es To conduct the food intake efficacy screen, rats were transferred to individual test
cages without food the afternoon prior to tésting. and the rats were fasted overnight.
After the overnight fast, rats were dosed the following morning with vehicle or test
compounds. A known antagonist was dosed (3 mg/kg) as a positive control, and a
control group received vehicie alone (no compound). The test compounds were dosed
20 at ranges between 0.1 and 100 mg/kg depending upon the compound. The standard
C vehicle was 0.5% (w/v) methylceillulose in water and the standard route of
administration was oral. However, different vehicles and routes of administration were
used to accommodate various compounds when required. Food was provided fo the
rats 30 minutes after dosing and the Oxymax automated food intake system (Columbus
25 Instrqments. Columbus, Ohio) was started. Individual rat food intake Was recorded
continuously at 10-minute intervals for a period of two hours. When required, food
intake was recorded manually using an electronic scale; food was weighed every 30
minutes after food was provided up to four hours after food was provided. Compound
efficacy was determined by comparing the food intake pattem of compound-treated rats
30 to vehicle and the standard positive control.



to facilitate experinenter interactions. The animals were initially
assigned to four groups is equated for al cohol intakes: Goup 1 -
vehicle (n =8); Gou -positive control (e.g., 6 ngl kg AMR51; n =
8); G oupw@ z005l0pia250S est conmpound (n = 8); an ougczhmdghmsndose
of test conpound (n = 8). Test conpowpds were generally mXed into a
vehicle of 30% (WvV) ji-cyclodextrinin distilled water at a vol une of
1-2 m/kg. Vehicle injections were given to all groups for the first
two days of the experinent This was followed by 2' 20 days of drug

I njections (to the appropriate groups) and a final day of vehicle

I njections. On the drug injection days, drugs were given sc 30 m nutes
prior to a 2-hour al cohol access Aleghabifitalte cohol intake for all aninals
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-dose of test compound (n = 8). Test compounds were generally mixed into a vehicle of
30% (wiv) B-cyclodextrin in distilled water at a volume of 1-2 mi/kg. Vehicle injections
were given to all groups for the first two days of the experiment. This was followed by 2’

20 days of drug injections (to the appropriate groups) and a final day of vehicle injections. On
the drug injection days, drugs were given sc 30 minutes prior to a 2-hour alcohol access
period. Alcohol intake for all animals was measured during the test period and a
comparison was made beiween drug and vehicle-treated animals to determine effects of
the compounds on alcohol drinking behavior. '

25 Additional drinking studies were done utilizing female C57Bl/6 mice (Charles
River). Several studies have shown that this strain of mice will readily consume alcohol
with little to no manipulation required (Middaugh et al., “Ethanol Consumption by
C57BL/6 Mice: Influence of Gender and Procedural Variables” Alcohol, 17 (3), 175-183,
1999; Le et al., "Alcohol Consumption by C57BL/6, BALA/c, and DBA/2 Mice in a Limited

30 Access Paradigm” Pharmacology Biochemistry and Bebavior, 47, 375-378, 1994).

()




the sane protocol as the previous day was foll owed. Day 4 was wash out
.and no injections were given. Data was anal yzed usi ng repeated neasures
ANOVA. Change in water or alcohol consunption was conpared back to
vehicl e for each day of test. is Positive resul g wuld be

i nt er pr et wwd ABsGu48RNPOUN hat was able to signific | s @danaoessad cohol
consunption while having no effect onowater Oxygen Consunption Methods:
Whol e body oxygen consunption is nmeasured using an indirect calorineter
20 (Oxymax from Col unbus Instrunents, Colunbus, OH) in nale Sprague

Dawl ey rats (if another rat strain or female rats are used, it will be
specified). Rats (300-380 g body weight) are placed in the calorineter
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water or alcohol consumption was compared back to vehicle for each day of the test.
15  Positive results would be interpreted as a compound that was able to significantly reduce

alcohol consumption while having no effect on water

Oxygen Consumption
Methods:
Whole body oxygen consumption is measured using an indirect calorimeter

20 (Oxymax from Columbus Instruments, Columbus, OH) in male Sprague Dawley rats (if

C‘ another rat strain or female rats are used, it will be specified). Rats (300-380 g body
weight) are placed in the calorimeter chambers and the chambers are placed in activity
monitors. These studies are done during the light cycle. Prior to the measurement of
oxygen consumption, the rats are fed standard chow ad libitum. During the

25 measurement of oxygen consumption, food is not available. Basal pre-dose oxygen
consumption and ambulatory activity are measured every 10 minutes for 2.5 to 3 hours.
At the end of the basal pre-dosing period, the chambers are opened and the animals
are administered a single dose of compound (the usual dose range is 0.001 to 10
mg/kg) by oral gavage (or other route of administration as specified, i.e., s¢, ip, iv).

30 Drugs are prepared in methyicellulose, water or other specified vehicle (examples



10 averaging the 10-m n 02 consunption val ues, excluding periods of high
anbul atory activity (anbulatory activity count> 100) and excluding the -
first 5 values of t pre-dose period and th rst value fromthe

post - dQgE 20RlolAs2 ge in oxygen consunptionTs I egEnBrd4/emss2er cent
and is calculated by dividing the pmgt-dosing resting oxygen p
consunption by the pre-dose oxygen consunption *100. Experinents wl|l
typically be 1s done with n = 46 rats and results reported are nean +/ -
SEM Interpretation: An increase in oxygen consunption of >10%is
considered a positive result. H storically, vehicle-treated rats have

no chagﬁ i n o& en c&nsurrptio from pre-dose basal._20 107 CLAIMS 1.
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opt i ondlosingsubstituted with one or nore substituents; R is aryl ,

optional |y substituted with one or nore substituents, heteroaryl
optional | y JhB{dnmareplofimetenpeftwaresalieulates dhe pxyaenconsamption imilkg/h)

(G 3cayrpdn tHORbE e ot MKAGRIAD cRamBo 54Y dfferdMeth ExpiPeditnt 40T
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Subst i dheLaPdt B o8k 2B R BplAbeY dBRh S0rGh whin 46 ' BRBaive vepmg, o
or - C( Rite )brdken) and theaesulisare réShhdedids lgbanter e each i ndependently

hydr ogen, (Cl-C4)al kyl', hal o-substituted (Cl-C4)al kyl, or (Cil-
Resting oxygen consumption, during pre- and post-dosing, is calculated by C }

10 averaging the 10-min O, consumption values, excluding periods of high ambulatory
activity (ambulatory activity count> 100) and excluding the first 5 values of the pre-dose
period and the first value from-the post-dose period. Change in oxygen consumption is
reported as percent and is calculated by dividing the post-dosing resting oxygen

b consumption by the pre-dose oxygen consumption *100. Experiments will typically be
s done with n = 4-6 rats and results reported are mean +/- SEM.

Interpretation:

An increase in oxygen consumption of >10% is considered a positive resuit.
Historically, vehicle-treated rats have no change in oxygen consumption from pre-dose
basal.

20



C5)acyl; R3a and R3b are each independently hydrogen, (Cl-C6)alkyl, or
hal o-substituted (Cl-C6)alkyl, or either R3a or R3b taken together with
R4 forms a fully or partially saturategy S5- to 6-nmenbered heterocyclic
ring, where the heterocyclic ring optionally contains an additional
het er oat gnaggsect ed from oxygen, nitrogen or sulfur and is optionally
substituted with one or nore substituents; and R4 is a chem cal noiety
selected fromthe group consisting of (Cl-C6)al kyl, aryl, heteroaryl,
aryl ( Cl- @Ahablipbundhaving heGommoRgned partially or fully saturated
carbocyclic ring(s), heteroaryl (Cl-C3)al kyl, 5-6 nenbered | actone, 5-
to 6-nenbered |actam and a 3- to 8-nenbered partially or fully
saturated heterocycle, where said chemical noiety is optionally
substituted with one or nore subgiitudpts, or R4 taken together with
either R3a or R3b forms a fully 0O pa ially saturated 5- to 6-nenbered
heterocyclic ring, where the hetergcyc\ c ntng optionally contains an
108 additional heteroatom selfegt gd fron gen, nitrogen or sulfur and
is optionally substituted wt e or Rituents; a
pharmaceutically acceptabl e s&t thereg a solvate or hydrate of said
conpound, or said salt. 2. The conpould of & aim1l wherein Ais nitrogen
and B is carbon; a pharnaceutically acceptabRé salt thereof, or a
solvate or hydrate of said conpound, or said salt. 3. The conpound of
clai m 2 wher eiypertin S oxygen; a pharnmaceutically acceptable salt thereof,
or a solvate or. hydrate of said conpound, or said salt. 4. The conpound
of clai m 3 whérigniroges and B iIRcHbap.ruigisartenane Riemitrageny dr ogen,
(Cl-C4) al kyl , RO[s 4 3H9r GtisHAR SubLHitG@d With-dr) R ntor suBstRiEMETRE 8 WetefrGdrily
acceptabl e salt thereof, or "a solvate or hydrate of said conpound; or
sai d sal pptignallypebstibhebity oae ocmaresubstinentsi n R4 is a chemical noiety
selected fro r LS Ll +af : | phey: =4) al kyl ,
and 3. 10 8. E&%@ﬁgﬁ?ﬁ"?;‘s??ifﬁ%@?ﬁfﬁPg‘@‘a*“@é Shittuenty, Hefeboari?*

optionally substituted with one or more subsfituents, —CH=CH—R"?, or —CH,CH,—

R™, where R'"is hydrogen or a chemical moiety selected from (C,—Cg)alkyl, 3- to 8-
membered partially or fully saturated carbocyclic ring(s), 3- to 6-membered partially or
fully saturated heterocycle, aryl, or heteroaryl, where the chemical moiety is optionally
substituted with one or more substituents;

Xis 0, S, SO, 80;, —N(R*)— or —C(R*)(R*)—, where R**, R* and R* are
each independently hydrogen, (C,—C,)alkyl, halo-substituted (C,—C,)alkyl, or (C—
Cs)acyl;

R*and R* are each independently hydrogen, (C,—Ce)alkyl, or halo-substituted
(C—Ce)alkyl, or either R* or R* taken together with R*forms a fully or partially saturated
5- to 6-membered heterocyclic ring, where the heterocyclic ring optionally contains an
additional heteroatom selected from oxygen, nitrogen or sulfur and is optionally
substituted with one or more substituents; and

R*is a chemical moiety selected from the group consisting of (C—Cs)alkyl, aryl,
heteroaryl, aryl(C,—Cy)alkyl, a 3- to 8-membered partially or fully saturated carbocyclic
ring(s), heteroaryl(C—Cs)alkyl, 5-6 membered lactone, 5- to 6-membered lactam, and a
3- to 8-membered partially or fully saturated heterocycle, where said chemical moiety is
optionally substituted with one or more substituents,

or R*taken together with either R* or R* forms a fully or partially saturated 5- to

6-membered heterocyclic ring, where the heterocyclic ring optionally contains an



saturated carbocyclic ring(s) and 3- to 8-nenbered partially or fully
saturated heterocycle, where said chemical noiety is optionally
substituted with one or nore substit ts; or R4 taken together with
either R3a or Rib forns a fully or pariially saturated 5- to 6-nenbered

het er ocy ghlifiond ﬁgterﬂﬁ@rﬁ%e%%{éél ifee) gﬁﬁéﬁpﬁimf}géﬂ S%utisr ARt ik %%Aé[%

substituted with one or nore substituents] a pharmaceuti cal
accept abisabsiityted il oae or mere subsitugatse or hydrate of said conpound, or

said salt. 6. aTdh%nﬁ%’é&ﬂHélcg)aQ;Eeﬂbab%ﬂltﬁ%f%F? sBi¥ateSor Elral@bﬁééfd’ »

fl uoro-substituted (CI- al kyl', cyclopentyl, cycl ohexyl,

pi peri di §ompgynd, gypRigISAli n- 1-yl , or norpholin-1-yl; a pharmaceutically
acceptabl e salt thereof, or a solvate or hydrate of said conpound, or
said salt. 7. The conpound of claim5 wherein R4 is (Cl-C8)alkyl,

f | uor o- sub3t Thagasepqued of cigirall kyiereir fds biyegeryand By cajhey| |

pi peridin-1- y'a’thYﬁlééﬂdtigﬂp'a]cbé( tabl@'safHePA! &' svdte ol ARirat@ of seid
phar maceut i cal IJI acceptabl'e salt thereof, or a solvate or hydrate of
said conpoanadd or sgdisdltsalt. 8. The conpound of claim6 wherein R4 is
ethyl, isopropyl, 2,2,2-trifluoroethyl, 2,2- difluoropropyl or

2,2-di fluorobutyl; a pharnmaceutically acceptable salt thereof, or a
sol vat e or 3hljitr ecanepavind SALIdim @ avheraimy is oxygeai d salt. 9. The conpound of

claim7 wherei | [ -1 5 2 2-

di fl uor opr opyla$grgﬂ5%(%—u§§{|wuagf d@g@é%ﬁﬂgeﬁﬁéﬁé&c{ﬂa{%gflﬁg&‘?%tgﬁg?lébl e salt
t her eof , compaursblovaaid set. hydrate of said conpound, or said salt. 10.
The conpound of claim3, 4, 5, 6, 7, 8 or 9 wherein R and RL are each

i ndependent|ly a phenyl substituted with | to 3 substituents

i ndependen#] Thesasinersuod of claim 3 mwiheraim BiffanddRi8arstaast) indfephadiently hydrogen,

(C1-4) al koxy - | ‘ l Q- tuted (Cl-C4)al kyl, and cyano;
a phar naédefhi(:l“)(':’"g&ﬁ%rg@%@ﬁtﬁéﬁqtg@géﬁ %ﬁ%‘éof, or a solvate or hydrate of
sai d a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.

5. The compound of claim 3 wherein R*is a chemical moiety selected from the group
consisting of (C—Cs)alkyl, aryl(C,~C,)alkyl, and 3- to 8-membered partially or fully
saturated carbocyclic ring(s) and 3- to 8-membered partially or fully saturated
heterocycle, where said chemical moiety is optionally substituted with one or more
substituents;

or R*taken together with either R* or R* forms a fully or partially saturated 5- to
6-membered heterocyclic ring, where said heterocyclic ring is optionally substituted with
one or more substituents;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

6. The compound of claim 4 wherein R*is (C;—Cs)alkyl, fluoro-substituted (C—
Cs)alkyl, cyclopentyl, cyciohexyl, piperidin-1-yl, pyrrolidin-1-yl, or morpholin-1-yl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salit.

7. The compound of claim 5 wherein R*is (C—Cs)alkyl, fluoro-substituted (C—
Ca)alkyl, cyclopentyl, cyclohexyl, piperidin-1-yl, pyrrolidin-1-yl, or morpholin-1-yl;



conpound, or said salt. 11. The conpound of claim 10 wherein R and Rl
are each i ndependently a phenyl substituted with 1 to 2 substituents
i ndependent |y sel ected fromthe groupqgpnsisting of chloro, fluoro,
(Cl-A4)al koxy, (Cil-C4)alkyl, fluoro-substituted (Cl-C4)al kyl), and

cyano; a phar gpparhadeatitally HeaRAGE s8It fatdof {drey RMfate OF hyRirsloy 8hig Or
hydrate of said c%’r{gound, or said salt. 12. The conpound of claim 11

wher ei n ROTROYWNG AT 830 SANyI , 2-f 1 uorophenyl, 2, 4- dichl or ophenyl ,

2-fl uoro-4-chl orophenyl 2-chl oro-4-fluorophenyl, 2-nethyl phenyl or 2, 4-
di fl uorophenyl; and Rl is 4-chl orophenyl, 4-cyanophenyl. 4-ethyl Bhenyl ,
4- i soprop§l [eepIPouRd af fainy B WERIAIN RAlSieliyb IRRsRYb e yitifluoroethyl 2, 2-

4-tri fl ugriosebrapyParenydifluefobftyl;f | uor ophenyl . a pharnmaceutical l'y
acceptabl e salt thereof, or a solvate or hydrate of said conpound, or

sai d salt. 132 PRAENCSHCAIN@cesrtabiasal heraoh| @ solvate emhvdrate of seif

consi sti BgmPéund, or said salt. _ _
3- (4-chl orophenyl)-2-(2-chl orophenyl)-7-(2,2,2-trifluoroethyl)-6, 7-di hyd
ro-2H, 5H 4-oxa-1,2,7-triaza-azul en-8-one; 110

3- (4- chl or 9PhRBEMpoAng 3t AEIPT WRBRIY R) is GiHyR iscralivl, 2185 GRTRR 62, 2-
7-di hydro-2H, 5H 4- oxa-1, 2, 7-triaza-azul én-8-one,

3- (4- chl diflgorsreapyl 9r-22-difluerebetyb- phenyl ) - 7- (2, 2-di fl uorobutyl )-6, 7-di
hydr o- 2H, 5H 4+ . vk . . : -

3-(4-chl oro- pﬁe”rﬁ'gﬁa"%“ E?%e-ﬁlgtﬁlrbg?%%ﬁéﬁﬁlF‘)gfegjf’ﬁis?%psrog%y c_Jr6r,1y§i_ra ?r?%?'% 2H, 5H- 4-
oxa- 1, 2cqmpeyng; gt eaidBalh- 8- one; or a solvate or hydrate of said
conmpound. 14. The conpound of claim 13 which is

3- (4-chl orophenyl ) -2-(2-chl orophen I) -7- %2, 2- ;

di fl uor oprﬂgﬂ'lh)?-cempﬂdfﬂ%%n*@mz?ﬁﬂ‘éﬁlr -loR#r B wherein R apd Raare eachg- one.  15.
The conp | gi LSt - Egé:r)t S |

accept abﬁg@ggﬁenﬁ%gﬁ %ﬁl‘é@?&ﬁutémgt@& ?r?sja h%/t ratsemgg Pl é‘wgﬁﬁp&gﬁﬂjﬁ!"yor
sai d sal the greup qnsistiogpboale, (Eh—-Ch)alkenyl ECmhaelkyin halp-subsidtted (€ -dl)alth or

R21 is ( Qr]rdr&@n%l, kyl , or
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

11. The compound of claim 10 wherein R° and R" are each independently a phenyl
substituted with 1 to 2 substituents independently selected from the group consisting of
chioro, fluoro, (C,—Cjs)alkoxy, (C{—Cj)alkyl, fluoro-substituted (C,—C,)alkyl), and cyano;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.

12. The compound of claim 11 wherein R°is 2-chlorophenyi, 2-fluorophenyl, 2,4-
dichlorophenyl, 2-flucro-4-chlorophenyl 2-chloro-4-fluorophenyl, 2-methylphenyl or 2,4-
difluorophenyl; and R’ is 4-chlorophenyl, 4-cyanophenyl, 4-ethylphenyl, 4-
isopropylphenyl, 4-ethoxyphenyl, 4-isopropoxyphenyl, 4-trifluoromethylphenyl, or 4-
fluorophenyl.

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.

13. The compound of claim 12 selected from the group consisting of
3-(4-chlorophenyl}-2-(2-chlorophenyl)-7-(2,2, 2-trifluoroethyl}-6, 7-dihydro-2H,5H-
4-oxa-1,2,7-triaza-azulen-8-one;



fluoro-substituted (Cl-C4)al kyl; a pharmaceutically acceptable salt
thereof, or a solvate or hydrate of said conpound, or said salt. 17.
The corrpound of claim15 wherein bothyfb and R2c are hydrogen; a

pharmaceutical ly acceptable salt there , or a solvate or hydrate of
said conpound, (4-%h|o$é|dﬂén§l?—bi(2 cih%ropmﬁ;{l)l?JmQ%oPéprsM)l L8 Mihydt§2Q5HLA-
wherein R4 is a chem cal sel ec fromthe group consi sting of

( C1- C3) aP¥arl, 27&?"5@%'@{”'@3{‘)8&?0@)4 3- to 8-nenbered partially or fully
saturat ed car BgYAliEphdBGaL- akoIhehfl)- PR IRIRShuBAF-6 byt ol by

saturated heterocycle, where said chemcal noiety i's optionally
subst i t uCE 1\ FHi2gAazdenSone: aBdibsti t uents: or R4 taken together with

ei ther R3a or 3RERHRFABhényi)- tzccr%ro%rewfizl.ébﬁ@;syue 28ty dho-2} Oxt--gFarrber ed

heterocycllc ring, where'said heterocyclic ring is optionally
subst i t ufl &’ -Wiaga-az@ae-8cAneiror e substituents; a pharmaceutical ly

accept abl e sabf 5 SBGERYr hy@atePoiiRld@nfhdihd hydrate of said conpound, or
said salt. 19. §;‘I'he comgo(vmg%? Ial m 15, 16 or 17 wherein R3a and Rib

are each independently hydrogen, (Cl-C4)alkyl, or fluoro- substltut ed

(C1-C4) al ky, ne -
(C1-C8)al ky Th% I uoéggﬁg@?lﬁﬁw‘gH? @1ﬁcgf£m?@%m ggmn?‘??jhé@ycﬁ ex |,
pi peri di dlflmo'yaprowpﬁﬂodthmrn-m §t-4-axa- hdr ghiada-aeudenyd-onea phar maceut i caI |y
acceptabl e salt thereof, or a solvate or hydrate of said conpound, or

said salt. 21. The corrpound of claim19 wherein R4 is (Cl-C8)al kyl,
f 1 uor o- sub%i.iThetcetpe@id ofGdiml &wheredytsl-eﬁé%zf’m?”)-eycl ohexyl ,

pi per i din-1- yIatphFﬁﬁéc%lulg &ng a%cé’dt% 1€ 5all Oféﬁaﬁ'dr% sfolv\é'te o&aﬂgﬁé%?gﬁb't i cally

accept abl e sa ereo ydrate conpound, or
sai d sal tompundThesaidaglbund of cl a| m 20 wherein R4 is ethyl, isopropyl,
2,2,2-trifluoroethyl, 2,2- difluoropropyl or 2,2-dif|uorobuty| a

phar maceuti cal ly accept abl e salt t hereof, or a solvate or hydrat e of
said 16. The compound of claim 15 wherein at least one of R? or R®is (C1.c)alkyl, or

fluoro-substituted (C—C,)alkyl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

17. The compound of claim 15 wherein both R* and R* are hydrogen:
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

18. The compound of ¢laim 15, 16 or 17 wherein R*is a chemical moiety selected
from the group consisting of (C,—Cg)alkyl, aryl{(C,—C,)alkyl, 3- to 8-membered partially or
fully saturated carbocyclic ring(s) and 3- to 8-membered partially or fully saturated
heterocycle, where said chemical moiety is optionally substituted with one or more
substituents;

or R*taken together with either R*® or R*® forms a fully or partially saturated 5- to
6-membered heterocyclic ring, where said heterocyclic ring is optionally substituted with
one or more substituents;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

19. The compound of claim 15, 16 or 17 wherein R*and R* are each independently
hydrogen, (C,—C,)alkyl, or fluoro-substituted (C—C,)alkyl.



conpound, or said salt. 23. The conpound of claim 21 wherein R4 is
ethyl, isopropyl, 2,2,2-trifluoroethyl, 2,2- difluoropropyl or
2,2-di fluorobutyl; a pharnaceutlcally @pceptable salt thereof, or a
sol vate or hydrate of said conpound, or said salt. 24. The conpound of
claim15, 16 or 17 wherein R and Rl are each independently a phenyl
substituted with | to 3 substituents inde endentlﬁ selected fromthe

y

group condd- JhegmppuRdPiclaimCit wagraindyis (CEoatsyl HrarprsubstifuteddGist i t ut ed
(Cl1- C4) akigbliyt, ambw%yc@h&mwmﬁmu 9|ab§,ryouaﬁ1Cﬁ9F aPJn% zp‘h%hﬁ 1lyper eof , or

a solvate or hydr at e "of "sai d npound; or sai The conmpound
of claim24 \Aﬁ@hew\aqaumﬂymcei:rt@ﬂ@a%lhthemépéﬁ@@h«atqzoralwﬁrﬂiﬁpfsald

substi t UbGHpddlodsdi@sAt. Substi tuents independently sel ected fromthe
group consi stl ng of chloro, fluoro, (Cl-C4)al koxy, (Cl-C4)alkyl,
fluoro-substituted (Cl-C4)al kyl), and cyano; a pharmaceutically

accept abl ver und, or
ity tezg"ﬁhb _FB%BQIQJ gfun An@l@ﬂhé’r@?nﬂ?“% V&I éa)QFkﬂ ﬁuorﬁas'ugﬁtlltor opﬁenyl

2- f 1 uor ofwaliyl, cyczopﬁnh@myﬁlpbe%rmeylﬁm byl pwmlﬁmb&hpbmmmh@—n yhi
2-chloro-4-fly lﬁ’ﬁ?déﬁ |eallg M!@QQP%E@%’F of akondtd &r‘@/d?eﬂgﬁf‘é’& and R

i's 4-ch|orophe 4-cyan et hyl phenyl, I sopropyl phenyl
4- et hoxy perapguna, ﬂ£$%@pwbpoxyphenyl 4- trlfluoronethylphenyl or 4-

fl uorophenyl; a pharmaceutically acceptable salt thereof, or a solvate
or hydrate of said conpound, or said salt 27. The conpound of claim 18
wher ei n R Zhd hmompew@dmfmlalmo&immremﬂ ys athplhisaptopyls 8i2s2-triflueredthyl, 212-1 t o

3 substl | ected fromthe group consisting of

hal o, “@ﬁ%g dﬁgp&@gﬁnéfjﬁaﬁ?’ﬁ hal o- substi t uted (Cl-C4)al kyl, and

cyano; a phar a@bemaceama;ﬂyacmmtmdt thateof tonarsebvate erhydratebi/saié or

hydr at e éﬂ"ﬁ o TR O pd or said salt. 28. The conpound of claim 27
1

wherein are each i ndependently a phenyl substituted with 1 to
2 substituents independently selected fromthe group consisting of

23. The compound of claim 21 wherein R*is ethyl, isopropyl, 2,2,2-trifluoroethyl, 2,2-
difluoropropyi or 2,2-difluorobutyl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

24. The compound of claim 15, 16 or 17 wherein R® and R’ are each independently a
phenyl substituted with 1 to 3 substituents independently selected from the group
consisting of halo, (C~C,)alkoxy, (C—C,)alkyl, halo-substituted (C—Cy4)alkyl, and cyano;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

25. The compound of claim 24 wherein R? and R' are each independently a phenyl
substituted with 1 to 2 substituents independently selected from the group consisting of
chloro, fluoro, (C1—Cy)alkoxy, (C1—C,)alkyl, fluoro-substituted (C—~C,)alkyl), and cyano;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salf.

26. The compound of claim 25 wherein R%is 2-chlorophenyl, 2-fluorophenyl, 2,4-
dichlorophenyl, 2-fluoro-4-chlorophenyl, 2-chloro-4-fluorophenyl, 2-methylphenyl or 2,4-
difluorophenyl; and R is 4-chlorophenyl, 4-cyanophenyl, 4-ethylphenyl, 4~



chloro, fluoro, (Cl-C4)al koxy, (Cl-C4)alkyl, fluoro-substituted
(C1-C4)al kyl, and cyano; a pharnmaceutically acceptable salt thereof, or
a solvate or hydrate of said conpoungqsor said salt. 29. The conpound
of claim 28 wherein Ris 2-chlorophenyl, 2-fluorophenyl, 2,4-

di chl or opaprpyiphenyi, Imeuh@xy}mhyloumﬁibwkypr%nﬂhhwmmacrﬁémﬂpﬁ@’fwra:yl4,
2- et hyl ﬂhengl o 2,4- difluorophenyl; and R is 4-chlorophenyl,

4- cyanopH¥?§ 9”4' ‘et hyl phenyl, 4- isopropyl phenyl, 4-ethoxyphenyl,

4-i sopr Opoxypb@hwmacfbutucélwlau@ém@m& Byt thlersty | or aiolvhte bl hiRkstBloeBH, a

phar maceutlcall accgg ?bl e salt thereof, or a solvate or hydrate of

sai d coﬁf)'BHWH‘ grsadsatsalt. 30. The conpound of claim19 wherein R and
R1 are each independently a phenyl substituted vvith 1 to 3 substituents

i ndependen elected fromthe gro on tin
(e B o Bk e emre koA TNBHGINR APl 2be peah edsaanehty ARk ano:

phar Wﬁceﬁbwéﬂﬁ]téd’wm@ﬁ%’B%ﬂb@clt@eﬂité intl Tﬁéﬁ%@f’nﬂy %Ieﬁe&ﬁbM&h@ gfiu gfwalé.aﬁ@ ot
sai d corrpoun sai d he conmpound claim 30 wherein R and

R are efgR %d@ﬁé'ﬁa’@ht(q:y'%)aﬂ‘ﬁ/ér‘i‘§‘|°’s%b(§lbt§ﬁdt(9n‘ec&)%‘3t' ANd §¥8"9 substi t uents

i ndependent | y appbrfAREAtIELNQ BcbdiRalilé SHIPiHERIMS, o7 tal Jdtald or &b Qf sdiljuor o,
(Cl1- C4) al koxy, (Cl-C4)alkyl, fluoro-substituted (Cl-C4)al kyl), and

cyano; C%‘HB?H’%@D?@‘@&P'W acceptabl e salt thereof, or a solvate or
hydrate of said conmpound, or said salt. 113 32. The conpound of claim

31 wherein R_is 2-chl oropheny 2-fl uorophenyl, 2,4 dichlorophenyl,

2- f 1 uor o- 42&Hihgcopweryd o czaimﬂfowbermﬁlﬁmdﬁ’smwch ipdarandentbhapevbr 2, 4-
di fluor OBLH!?dﬁ)ﬂted @I"t'm'?&z'sﬁbéi‘tﬁé‘rité)fnﬁ%ﬁ{@éhﬂ éel&df@&‘f?@r‘ﬂeméf broup c%h&é!t*r@lﬁnw
4- i sopr o&yl pheny 4- et hoxyphenyl, " 4-i so pr opoxy

4-triflushig flwppé%nC;.i)alk@sy 401—Q4)@qubﬁﬁ@rﬁ;ﬂubstﬁutﬁﬁéGWééaﬂfMl cad|gyano;
acceptabl e SaEtph%Hﬁétﬁ:éﬂflea!lg 3c@?ﬁ9+|¥§é|?t§%|ﬁeo?y ladof oﬁngﬁate%Psmund or

said salt. 33. The conpou alm 21 wherein are each
i ndependéedmpgung, phesigBaltsubstituted with 1 to 3 substltuents
I ndependent|ly selected fromthe group consisting of

29. The compound of claim 28 wherein R%is 2-chlorophenyl, 2-fluorophenyl, 2,4-
dichlorophenyl, 2-fluoro-4-chlorophenyl, 2-chloro-4-fluorophenyl, 2-methylphenyl or 2,4-
difluorophenyl; and R'is 4-chlorophenyl, 4-cyanophenyl, 4-ethylphenyl, 4-
isopropylphenyl, 4-ethoxyphenyl, 4-isopropoxyphenyl, 4-trifluoromethylphenyl, or 4-
fluorophenyl;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.

30. The compound of claim 19 wherein R”and R' are each independently a phenyl
substituted with 1 to 3 substituents independently selected from the group consisting of
halo, (C—Cj)alkoxy, (C—C,)alkyl, halo-substituted (C,—C,)alkyl, and cyano;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

31. The compound of claim 30 wherein R’and R’ are each independently a phenyl
substituted with 1 to 2 substituents independently selected from the group consisting of
chloro, fluoro, (C+—C,)alkoxy, (C—Cj)alkyl, fluoro-substituted (C+—C,)alkyl), and cyano;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.



hal o, (Cl-4)al koxy, (Cl-C4)al kyl, hal o-substituted (Cl-4)al kyl, and
cyano; a pharmaceutically acceptable salt thereof, or a solvate or
hydrate of said conpound, or said sahf{s 34. The conpound of claim 30
wherein R and R are each independently a phenyl substituted with 1 to
2 substituents independently seI ect ed fromthe group consisti ng of

chloro, fluoro, (Cl-C4)alkoxy g&% Al kyl . fluoro-substitute
( Cl- C4) al k§4-)Thegompeyad ef c'errp%whﬁr@ eatqhipr%“@ewt aﬁluem@aﬁlﬁyl.t%T eof , or

a sol vat gicAlordphdht 2—f|96r03@b}ﬂoroﬁﬁéiﬂ@%é’nlor@f4 Fﬁﬁir@bl’%@qkﬁ 2- nﬁhgﬁﬁ%ﬁ@ﬁ@@und
of claim 31 wherein 1S 2-chl or op hen I 2-fluoro

di chl or oﬁﬂéﬂvphewqurﬁﬁ ds 4- CBWFQﬂhGBWeﬁ?VanOE’hEW' cﬂ"BthK[phﬁ%’r%phenyl

2- et hyl %ﬁfb‘ﬂ/lpﬁénﬁ ﬁetthidHéﬁﬁloﬂ%BVdpoxWnﬁlﬂtﬁluﬁr&%tﬁﬁlﬁﬁé}%ﬁ‘)(J'r 4-
4- cyanophenyl | 4- i sopropyl phenyl, 4-ethoxyphenyl,

4- |soproﬂ@%?5 9 , 4tr|fluoronethylphenyl or 4- fluorophenyl; a
phar maceut | Cah'ﬁﬁaﬁﬁ%@ﬁ@eﬁl&%eé@ﬂtéblé Qﬁlf fiefeof Ur LscohRte/ i ﬁyo%te@(gél@t e of

said conpound, sai d . The compound of clai'm2 wherein X is
-N(R2a) - CO@P@‘I‘M ﬁ‘é&%@lﬁ@’éally accept abI e salt thereof, or a solvate or
hydrate of said conmpound, or said salt. 37. The corrpound of claim 36
wherein Rea is hydrogen, (Cl-C4)alkyl, fl uor o- substituted (Cl-C4)al kyl ;
a phar mace®# |T@a|qompau@cépi<a@rre21s\ah@rew%@ aed R' e %cbmdﬂ@eed@ﬁ'vWavle of

sai d cogpuififed G&Lh 53,4 sﬁ%t&uer&slﬁmd ﬁ&deﬁﬂ?s&?ﬂ&?ﬁ%ﬂ thé gfd (EJ 'dﬁhé"@h of37

wherein R4 is a cheni cal noi et ecte rou nS|st| g of

( C1- C8) ahRigl {Crabyplkey. (B)-&alalky Y*@b-?zltbstﬂiuﬁ?ér(ﬁer(édﬂ raﬁ yefoior f ul I y
saturated car Qgﬁﬁéﬁﬁé élf]be\ﬂ,\ﬁ(a&ept%lg s thiefed? PR QR oPRdrdtalof ¥?€r fully

saturated heterocyc ere sald c emcal nolety Is optiona

subst i t ucedpeindhobsrid salt.mor e substituents; or R4 taken t oget her With
either R3a or Rib forns a fully or partially saturated 5- to 6-nenbered
heterocyclic ring, where said heterocycllc rlng is optionally

subst i t ut e3¢.viihersompound of claim 30 wherein R°and R' are each independently a phenyi

substituted with 1 to 2 substituents independently selected from the group consisting of
chloro, fluoro, (C—Cy)alkoxy, (C—C,)alkyl, fluoro-substituted (C1—C,)alkyl), and cyano;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.

35. The compound of claim 31 wherein R%is 2-chlorophenyl, 2-fluorophenyl, 2,4-
dichiorophenyl, 2-fluoro-4-chlorophenyl, 2-chloro-4-flucrophenyl, 2-methylphenyl or 2,4-
difluorophenyl; and R'is 4-chlorophenyl, 4-cyanophenyl, 4-ethylphenyl, 4-
isopropylphenyl, 4-ethoxyphenyl, 4-isopropoxyphenyl, 4trifluoromethylphenyl, or 4-
fluorophenyl,

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

36. The compound of claim 2 wherein X is —N(R#*)—;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

37. The compound of claim 36 wherein R*?is hydrogen, (C,—C,)alkyl, fluoro-
substituted (C,—C,)alkyl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.



one or nore substituents; a pharnaceutically acceptable salt thereof, or
a solvate or hydrate of said conpound, or said salt. 39. The conpound
of claim36 or 37 wherein R3a and Ri bq@fe each independently hydrogen,
(C1-A)al kyl, or fluoro-substituted (Cl-C4)al kyl; a pharmaceutically
acceptable salt thereof, or a solvate or hydrate of said corrpound or
said salt._40, The co d of claim38 wherein R4 is (Cl- ?8& Fx

f1 uor o- subs$i thl?tcé’H‘pPEﬂ ° i) /8, Pr SLYRTERIR LS B ChepiobReie]y selected ir m’

pi peri di mhelgrslp c@ﬁﬂmbloﬁi(m,-tgmlk,yl @l‘yI(U}‘PI(DJ)tQkyI re-lozlmemb@barpaﬁwbtmﬂ;} I y
accept abl e salé| g a so vate or hydrate of said ound,

sai d sal satuzated §ggo %ﬁ?}ﬂ d 3 tg Smeq rﬂallwprflgly(seiur@j&g;]& kyl ,

fl uoro- slﬁbﬁerrdadyulbeﬂhér&salocaiemmlmolay@ SHHeRalY substitaleavahydne or more

pi peri di EH éﬁnﬁpyrrol idin-1-yl, or norpholin-1-yl; a pharmaceutically

accept ab hereof, or a sol vate or hydrate of said conpound, or

said salt. 424 Fih%kémﬂ%@ﬂ@mﬂﬁ efthét /EPP GORWRGHRI d¥ulffor ﬁarﬁélf?ﬂaturbt&@l@t oyl
2,2,2-trifluoroeth fl uoropropyl or_ 2,2-difl uorobut

phar mace§rmeaperpd Q@I?é?ﬁyélbq g dhere $ald B%tﬁm%?"ca(mgd$ 98@%‘38!( s F&?%W'H?
said cogReWPfhorPsurEtidngal t. 43. The corrpound of claim4l wherein R4 is
ethyl, isopropyl, 2,2,2-trifluoroeth 2- difluoropropyl or

2,2-difl uorob@tFS’ﬂPrm%C%‘H‘aﬂrYt?@é%Rt?@ﬁlsﬁg“‘&&Fﬁ-[ﬂr@o‘-’r%"%%hﬂﬁ@?é’f)fia'dor a

sol vat e ebmpYeHAbesAb sai d conpound, or said salt. 115 44. The
conmpound of claim 36 or 37 wherein R and Rl are each independently a
phenyl substituted with I to 3 substituents independently selected from

the group 3@mlc%mgagn@5faahpse &Cslr &Hér@inkc@wnd R@Jaw%)aa% iibpendently

hal o- substituted ano; phar maceut | cal l'y acceptable

kyl
sal t thehé@Pgefbr(Ca-cézH'%tQijﬂé@rolﬁf—@ﬁfdt-' ddf31'§éﬂaikyl,corrpound or said salt.

45. The compoynghaphacdfbally Hcdfasiesan R, it Hiaeachydadersadent |y 2
S compound, or said salt.

40. The compound of claim 38 wherein R*is (C,-Cs)alkyl, fluoro-substituted (C—
Cg)alkyl, cyclopentyl, cyclohexyl, piperidin-1-yl, pyrrolidin-1-yl, or morpholin-1-yl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.

41, The compound of claim 39 wherein R*is (C,—Cs)alkyl, fluoro-substituted (C—
Cs)alkyl, cyclopentyl, cyclohexyl, piperidin-1-yl, pyrrolidin-1-yl, or morpholin-1-yl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salit.

42 The compound of claim 40 wherein R*is ethyl, isopropyl, 2,2,2-triflucroethyl, 2,2-
difluoropropyl or 2,2-difluorobutyl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said sait.

43, The compound of claim 41 wherein R*is ethyl, isopropyl, 2,2,2-trifluoroethyl, 2,2-
difluoropropyl or 2,2-difluorobutyl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.



substituted with | to 2 substituents independently selected fromthe
group consisting of chloro, fluoro, (Cl-C4)alkoxy, (Cl-C4)alkyl,
fluoro-substituted (CL-C4)al kyl), andyfyano; a pharnmaceutically
acceptabl e salt thereof, or a solvate or hydrate of said conpound, or
said salt. 46. The compound of claim 45 wherein Ris 2-chlorophenyl,

2-fluorophenyl, 2,4- dichlorophenyl, 2-fluyoro-4-chlorophenyl,
2- chl or o- 444 hSrCSB"rPQHW ofClajgy Wﬁe‘ﬁ%re'ﬂrR 2and R @re P%ﬂ?'ﬁﬁwpnﬂya%d RLis

4-chloro h@rﬂzybubsﬁnﬁy@wmhe@sIsubénﬁdwuha&%mbmﬁrsé@&w ﬁamltﬁ@grmb
4- ethoxyphenyl 4- | f]l uoro

T o R Ating of by gAY (& icelaliy b PSS Causa i AdypDa o

or hydrate of a%ﬂhﬁnac‘é@ﬂ@éﬂ?@@ce&éblé@bl@th&?&& -orhsolvEREoIRPRAERMsQs Cl ai m 38
wherein R and Rl are each’ i ndependently a phenyl substituted with 1 to

3 subst i COBRPWG, ABEREAMENt |y sel ected from the group consisting of
hal o, (Cl-C4)al koxy, (Cl-C4)al kyl, hal o-substituted (Cl-4)al kyl, and
cyano; a pharmaceutically acce table salt t hereof, or a solvate or
hydr at e of4xdihg corprprdaiclaioy4 whereinaR fand R afﬂ'ﬁ@‘*\:‘ﬁﬁ%ﬂﬁ’é”waéh%{wﬂn 47

wher ei n &@aﬁht&lw @t@ %%*ﬁ@fﬂqg A4duénﬁ\, mﬁaaa fromqhébwuwc%ﬁs'wg%fl to

2 substituents | n ent ected from roup consisting o

chl oro, Fhigesy Buoredil@g)alkkm901-(3@31l®4fla¢r@;aubstftut@dr(&-gmlswx anréayano
(C1-C4)al kyl') pﬁﬂ%ﬁéﬁ?&llg%ﬁ%}ﬁéﬂ@%&%‘f%%‘fw aaof? E%&Mﬁéﬁ@ Lsé@er eof , or

a solvate or rate o conmpound, or sal e conpound
of clalnPWBPmM§*§¢$W¢$a% 2-chl or ophenyl , 2-fluorophenyl, 2,4-

di chl orophenyl, 2-fluoro-4-chlorophenyl, 2-chloro-4-fluorophenyl,

2- net hyl phenyl or 2, 4- d|fluorophenyl and Rl i s 4-chl orophenyl,

4- cyanophe‘lﬁlIThe&OmphymcbhfeGWm 45pwherein R ‘Yo prchloyanhiesyly2- fluqmegﬁmt@ﬁe nyl ,

ohar nacen SR o2 Ao BRI S SITE Y fuckboriy 2 HRBRASA o 2%
sai d codﬂuemdhelml amehRi issédchlorgphenyithé-cyanopbemd 4éthglphenyl 39 wher ein R and
Rl are eQSBropQBﬁw,%%BﬁpﬂeRﬂ?E—)@opropoxyphenyl, 4-trifluoromethylphenyl, or 4-
fluorophenyl.
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

47. The compound of claim 38 wherein R’ and R’ are each independently a phenyl
substituted with 1 to 3 substituents independently selected from the group consisting of
halo, (C,—C,)alkoxy, (C—Cy)alkyl, halo-substituted (C,—C,)alkyl, and cyano;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salf.

48. The compound of claim 47 wherein R? and R’ are each independently a phenyl
substituted with 1 to 2 substituents independently selected from the group consisting of
chloro, fluoro, (C,~C,)alkoxy, (C—Cyalkyl, fluoro-substituted (C—C,)alkyl), and cyano;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

49. The compound of claim 48 wherein R®is 2-chlorophenyi, 2-fluorophenyl, 2,4-
dichlorophenyl, 2-flucro-4-chlorophenyl, 2-chloro-4-fluorophenyl, 2-methylpheny! or 2,4-
diflucrophenyl; and R'is 4-chlorophenyl, 4-cyanophenyl, 4-ethylphenyl, 4-



substituted with | to 3 substituents independently selected fromthe
group consisting of halo, (Cl-C4)al koxy, (Cl-C4)alkyl, hal o-substituted
(Cl-C4)al kyl, and cyano; a pharnmaceuyjgal |y acceptable salt thereof, or
a solvate or hydrate of said conpound, or said salt. 51. The conpound

of cl ai ﬁ@o’éﬁ:ﬁﬁ%éﬁ}l,M~Btrﬁﬂﬁbfﬁ%¥@ﬁﬁs®?&dﬁ_xyﬂ%9€aqmrym@thplbﬁ , or 4-

substituted with 1 to 2 substituents |Indepéndently selected fromthe
group cdHeiogbemy of chloro, fluoro, (Cl-C4)al koxy, (Cl-C4)alkyl,

f1 uoro- subst iatmﬁﬁa&&%c%)a%kwhmf safthefd@ & a &h%@fbrrﬁfoﬁytteio@@éihy

acceptabl e salt thereof, "or a solvate or hydrate of sald conpound, or
sai d salcempsgnd, Phsaid sabound of claim 51 wherein R is 2-chl orophenyl,
2-fluorophenyl, 2,4- dichlorophenyl, 2-fluoro-4-chlorophenyl,

2-chl or o- 4-fl uorophenyl, 2-nethyl phenyl or 2,4- difluorophenyl; and Rl
is 4-chl oﬁ@pTH@lmnpomn@yvéﬁ@iph@%y%grem B%land Rtase gach indepensientip g iohemyiy | |

4- et hox i r i o A
fl uoropﬁgﬁ%wg%wﬁngﬁﬁcﬁﬁﬁﬁgﬁgw gg%rﬁﬁbeﬁwg %&%Q@éﬁﬁﬁ m}éégo ) égp SI<§1ﬁnsgo?fvate
or hydr &gls, §3—Eaatkoxy dGpduiakyl dalesubstittitad (C+534)alfy cantbeysoand of cl ai m 41
wherein R an | | with 1to
3 substi tuen%ﬁ%ﬁﬂé%gﬁg%ﬂticggégﬁg%?Ew%?%’n@ﬁ%wgart%ég%%ttse;btsftglgiﬁg of

hal o, ( CemEayr, kosgid salfl- C4) al kyl , hal o-substituted (Cl-C4)al kyl, and
cyano; a pharmaceutically acceptable salt thereof, or a solvate or ‘
hydrate of said conmpound, or said salt. 54. The conpound of claim53
wher ei n R5hnkheRbmpoene at Haimae pberdimR] andsR [ere eath indapsndently aghemth 1 to

chi or o, ‘Sﬁfﬁéﬁt‘%‘? W%ﬁ@%ﬂ%ﬁé@%@@g l“@%@e&&%ﬁ‘%*‘%ﬁéﬁﬁﬁg @Efﬁ* %Ehﬁ%%g‘%f |

- , 1 X sradtoy ditg ti pamoeof |
gicgolc\z/%?e :;)dr)‘urgﬁrgntc eSZa)? Ip ?éﬁmmg H@ED rbgatfl ggffmc{];%éh 2510 Theo o
conmpound of kY Eﬂq%%bﬁﬁ%ﬁlgqc e;ﬁglﬁg g I,r%oﬁ’o%ﬁe%oy‘fa, Q-W (%ﬁae'ﬂyl , 2,4

di chl or epimpoytd, oPs4itl sait.o- 4- chl or ophenyl , 2-chl oro- 4-fl uor ophenyl ,
2- met hyl phenyl or 2,4- difluorophenyl; and R is 4-chlorophenyl,
4- cyanophenyl, 4-ethyl phenyl, 4-

52. The compound of claim 51 wherein R"is 2-chlorophenyl, 2-fluorophenyl, 2,4-

dichlorophenyl, 2-fluoro-4-chlorophenyl, 2-chloro-4-fluorophenyl, 2-methylphenyl or 2,4-
difluorophenyl; and R'is 4-chlorophenyl, 4-cyanophenyl, 4-ethylphenyl, 4-
isopropylphenyl, 4-ethoxyphenyl, 4-isopropoxyphenyl, 4-triflucromethylphenyl, or 4-
fluorophenyl; |

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

53. The compound of claim 41 wherein R%and R’ are each independently a phenyl
substituted with 1 to 3 substituents independently selected from the group consisting of
halo, (C4—C,)alkoxy, (C—C,)alkyl, halo-substituted (C1—C,)alkyl, and cyano;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.

54. The compound of claim 53 wherein R®and R’ are each independently a phenyi
substituted with 1 to 2 substituents independently selected from the group consisting of
chloro, fluoro, (C+—C,)alkoxy, (C,—C,)alkyl, fluoro-substituted (C—Cy)alkyl), and cyano;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.



| sopropyl phenyl, 4-ethoxyphenyl, 4-isopropoxyphenyl,
4-trifluoronet hyl phenyl, or 4- fluorophenyl; a pharmaceutically
acceptabl e salt thereof, or a solvatgqpr hydrate of said conpound, or
said salt. 56. The conpound of claimb55 selected fromthe group

consi sting of 3-(4-chlorophenyl)-2-(2-chlorophenyl)-7-(2,2, 2-trifl
uoroethyl%-4 5,6, 7-tetrahyd ro- 2H yxazolo[4,3-e£[1,4]diaze I n- 8- one;
1- (4- chi oPBpHERATIRoaN ot BRIT 56 BTN R 18 Zehioroelianyt 2HBiREIRNENY. S 2. 3, 4, 0

-tetra- WUM%PI?Qif@de—@-éHlbﬁjbhénﬂ@bhIoro-4-f|uorophen_yl, 2-methylphenyl or 2,4-
3-(4-chl orophenyl ) -2-(2-chl orophenyl )-7-(2,2,2-trifl uoroethyl)-4,
6. 751 RaFepRPt. L BGP AXNRSEIISOVb YA AU PG, &

3- (4-chl; - | BB} tdrigl| th
DR A ot v e T s A R

2- (2- chifgpw@phemfil ) - 1- (4- chl or ophenyl )-2, 5, 6, 7, 8, 8a, 9, 10- oct ahydr o- 2, 3, 4a
, 10- tetra- azahenaed kAR HeBptAnB8it thwédt: A9 BERYdrite%r 68iiCh
| or ophenyl ) -4, 6, 6.-tr|i neﬁ"tﬁh IP7-I?2, 2, r2-’ﬁ%%ﬂjoroet%il )e4, 5|,
7-t et r alfpEPOUDHOpRiIgB8Ito[ 4, 3-e][ 1, 4] di azepi n- 8- one;

2- (2-chl or ophenyl ) -1- (4-chl orophenyl ) - 9- net hyl -5, 6, 7, 7a, 8, 9- hexahydro
2H2, 3, 4a, 9-t et raazacycl opent af f] azul en- 4-one; and

3- (4- chl oPBpkhergampopng 2f elRiMbpopelesipt from the grapp-cpngisting of2- tri f 1
o & solvat 6 T P R o TR 2 Sy gL 2
wher ei n 2K-pwaR)lo[4d-e]i Bdezepin-fanemaceut i cal |y acceptabl e salt thereof,
compound of oMM RefpodRibRi 198 SRENIFeaHId I R |
group c@astystopegtafffazpien-4asyeal kyl , aryl (CL-C4)al kyl, 3- to 8-nenbered
arti a1y or FeTiProdfhY 2 @UERARNG 1@ 22 R bl S BenBREZEL €T
opt i onal2Hypwatndal# Bee]dd]diacepivBeoner nore substituents;
3-(4-chlorophenyl)-2-(2-chlorophenyl)-6,6-dimethyl-7-(2,2,2-trifluoroethyl)-4,5,6,7-
tetrahydro-2H-pyrazolo{4,3-e][1,4]diazepin-8-cne;
2-(2-chlorophenyl)-1-(4-chlorophenyl)-2,5,6,7,8,8a,9,10-octahydro-2,3,4a, 10-
tetra-azabenzo[f]azulen-4-one;
3-(4-chlorophenyl)-2-(2-chlorophenyl)-4,6,6-trimethyl-7-(2,2,2-
trifluoroethyl)4,5,6,7-tetrahydro-2H-pyrazolo[4,3-e][1,4]diazepin-8-one;
2-(2-chlorophenyl)-1-(4-chlorophenyl)-9-methyl-5,6,7,7a,8,9-hexahydro-
2H2,3 4a,9-tetraazacyclopentalflazulen-4-one; and
3-(4-chlorophenyl)-2-(2-chlorophenyl)-4-methyl-7-(2,2,2-trifluoroethyl)-4,5,6,7-
tetrahydro-2H-pyrazolo[4,3-e][1,4]diazepin-8-one;

or a solvate or hydrate of said compound.

57. The compound of claim 2 wherein X is S, SO or SOy;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

58. The compound of claim 57 wherein R*is a chemical moiety selected from the
group consisting of (C—Csg)alkyl, aryl{C—C,)alkyl, 3- to 8-membered partially or fully
saturated carbocyclic ring(s), and 3- to 8-membered partially or fully saturated
heterocycle, where said chemical moiety is optionally substituted with one or more
substituents;



118 or R4 taken together with either R31 or R 3b forns a fully or
partially saturated 5- to 6-nenbered heterocyclic ring, where said

het erocyclic ring is optionally substituted with one or nore
substituents; a pharmaceutically acceptable salt thereof, or a solvate

or hydrate C’for ﬁa’caﬂen ST With therSiedr ﬁa’lférrrﬁ%gfullﬁ- BPPW Rl £hd m S7

wherein R3a and R b are each independentl drogen f I'kyl,

f | uor o- $upeMpengd dgterasivctiing, phere aa@haﬁe"m:delmnr@as opti !éﬁtlféﬂillttée%ﬂltb

t her eof ,Ongrorﬁ,,o;;@gu&rng,e% hydrate of said conpound, or said salt. 60.
The conpound of claimb58 wherein R4 is (Cl-CB)al kyl, fluoro-substituted
(C1- cCB)al kyla, P@V&ﬁ@ﬁb@ﬁ@'b’laCC@Wéb'@ﬁé&mereqii Per sQvate or bydrateyof saidi di n- 1-yI ,
or nor phelioBurdg, ¥t said sRlgar maceutical ly acceptable salt thereof, or a

sol vate or hydrate of said conpound, or said salt. 61. The corrpound of
claim59 wherein R4 is (Cl-CB)al kyl, fluoro-substituted (Cl- C8)al kyl,

cycl opent gy, TI‘F}’cfblan?J%éf lof cIBInPSF gﬂ{aféirfLRgéland Mra{rgle'aﬁlﬁ fhd% Yhde 1419{] h¥drog

nor phol i n-1 ; har maceut I c y accept reo SOl vat e
or hydr é4teCa a"@hlodﬂu@r@rﬁplbaﬁtdtedcﬂ61-§‘a)ﬂ<yéalt 62. The corrpound of claim60

wherein R4 ig éceéh gﬂ&ra%e ﬂtgbl%’sﬁn ﬁ'ueﬁ'écﬁfér%oé ?\E{t@)ﬂ ¥d?al% of said

difl uoropropyl | "'uor'o armaceuti ca acceptabl e salt
t her eof compowct@read@abr hydr at e of sai d compound, or said sal t. 63.
The conmpound of claim®61 wherein R4 is ethyl, isopropyl,
2,2,2-trifluoroethyl, 2,2- difluoropropyl or 2,2- dlfluorobutyl a

phar maceu6?o. c'EhEd apEposg ohthie Q&MendmRthC1—&a)aﬂ<yb (ﬂUm@t-mbshtute;ddCa-E e of

sai d c 8, 59, 60,
61, 62 orjs g?éerﬁ]ﬁ&cﬁagbg, ;g?endgr{;g I¥F %Wﬁepen énf }T?Ongﬂogrﬁen
substituted wpﬁarrmao;amtlealwmseptablersaﬁ themié,pﬁrajmmatqosbyoh!aie@m sdidom t he
group c .St | . o, (C1-4)alkyl, (Cl-C4)al kyl, hal o-substituted
(- Oy PR B8 fao:
61. The compound of claim 59 wherein R*is (C—Cg)alkyl, fluoro-substituted (C—
Cs)alkyl, cyclopentyl, cyclohexyl, piperidin-1-yl, pyrrolidin-1-yl, or morpholin-1-yl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.

62. The compound of claim 80 wherein R*is ethyl, isopropyl, 2,2, 2-triflucroethyl, 2,2-
difluoropropyl or 2,2-difluorobutyl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

63. The compound of claim 61 wherein R*is ethyl, isopropyl, 2,2,2-trifluoroethyl, 2,2-
difluoropropyl or 2,2-difluorobutyl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

64. The compound of claim 57, 58, 59, 60, 61, 62 or 63 wherein R°and R" are each
independently a phenyl substituted with 1 to 3 substituents independently selected from
the group consisting of halo, (C;—C,)alkyl, (C1—C,)alkyl, halo-substituted (C,—Cg)alkyl,
and cyano;

a pharmaceutically acceptable sait thereof, or a solvate or hydrate of said

compound, or said salt.



a pharmaceutically acceptable salt thereof, or a solvate or hydrate of
said conpound, or said salt. 119 65. The conpound of claim®64 wherein
R and Ware each independently a phenykgsubstituted with 1 to 2
substituents independently selected fromthe group consisting of

chloro, fluoro, (Cl-C4)al koxy, (G -C4)alkyl, fluoro-substituted

(C| 4) al kvl and cyano; har maceyti c I accept abl e salt thereof
2 sol vEP 1)*& dorgpimed whe@mo@nﬁ 5% eash {ideRendentisa PP

C 0 nmpoun @u@étltlﬁtb@wfh 6 %0 WhebstitDertts irﬁieﬁeﬁd@nﬂf gﬂ@ﬁléd' lfrorrﬁth]l:e :gbtﬁ!plf&rf:@@mhg of2, 4-
chloro uor o

S ot by A REm Jiorst (G-t afkoRy. 4G MloieratibRituie (G I RU R RBA YA

4- cyanopheny la, prArfhdBikieA R Bteptdble 'sé@ﬂfe%bf' @esbrate 6r RjdranerapRsiay | |
4-i sopropoxyphenyl, 4-trifluoronethyl phenyl, or 4- fluorophenyl; a

phar mac &QTPeEnd: Wﬁ%‘@éﬁﬂabl e salt thereof, or a solvate or hydrate of
said conpound, or said salt. 67. The corrpound of claim®66 selected from
the group consisting of 3-(4-chl orolglgen I -2-(2-chl orophenyl% 7-(2, 2,
o-trifl uo@@eﬁh@)ﬂo’np@unq}p{jplalﬁy@s wherein Rgg2-ch orophenyl 2-fluorophenyl, 2,4-

4-thi a- HlC%IO?OﬁHeh?IZQ-“fl%l‘&-ﬁ@hlgrdﬁﬂény! 2-chloro-4-flugrophenyl, 2-methyIPhenyl or 2,4-
3- (4-chl or ophe - chl or ophenyl ) - 4- oxo- 7-( 2
uoroet h@lfwomphsnyl@n ig dtohigRgrNesYR2 AcyapPhANY- -emyfphenvl 4-

-tri a%pﬁ?ﬁglpﬁ@mﬁ Q@ﬁwoxy;?rfe(wﬁi Qlﬂdb?éﬁb&?ﬁﬁénl(r dtfificrSthethPBREMN | or 44, 4-d
|oxo 7 2,2-tritl uoroet hyl)
t et rahy HEFOPRENYAA- t hi a- 1,2,7- trlaza azulen 8-one; and

3-(4-chlor Opgﬁ:ﬁ‘?%r%ageuﬁ ga!@%g@%{ﬁﬁ'ﬁ\%@% WiePeof Sord s Y} Rydraté of Said

2-trifluoroet H~ bH4-thia-1, 2, 7-tT1aza-azul en- 8- one;
or a solcompeurst, ongaid 86 of sai d conpound. 68 The conpound of claim 1
wherein Ais carbon and B is nitrogen; a pharnmaceutically acceptable
salt thereof, or a solvate or hydrate of said conpound, or said salt.
69. The c@?rﬂ&@m@rrmouadaf pleigBoG\pRiecipd frymthe gwgmnmatlrmm‘r maceutical ly

acceptabl e sald_dhRes Sy 2L nRPeMRN)-91(2 BYiRlSro8thy S Adihydro-2H,5H-
4-thia-1,2,7-triaza-azulen-8-one;
3-(4-chlorophenyl)-2-(2-chlorophenyl)-4-oxo-7-(2,2,2-trifluorcethyl)-4,5,6,7-
tetrahydro-2H-4A*thia-1,2,7 -triaza-azulen-8-one;
3-(4-chlorophenyl}-2-(2-chlorophenyl)-4,4-dioxo-7-(2,2, 2-trifluoroethyl)-4,5,6,7-
tetrahydro-2H-4A*-thia-1,2,7-triaza-azulen-8-one; and
3-(4-chlorophenyl}-2-(2-chlorophenyl)-6,6-dimethyl-7-(2,2, 2-trifluoroethyl)-6,7-
dihydro-2H,5H-4-thia-1,2,7-triaza-azulen-8-one;
or a solvate or hydrate of said compound.

68. The compound of claim 1 wherein A is carbon and B is nitrogen;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

69. The compound of claim 68 wherein X is oxygen;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.

70. The compound of claim 69 wherein R**and R* are each independently hydrogen,
(C+—Cy)alkyl, or fluoro-substituted (C—Cg)alkyl;



conmpound, or said salt. 70. The conpound of claim69 wherein R3a and Ri b
are each i ndependently hydrogen, (Cl-C4)alkyl, or fluoro-substituted
(Cl-C4)al kyl; 120 a pharmaceuticall yog@cceptable salt thereof, or a
solvate or hydrate of said conpound, or said salt. 71. The conpound of
clai m 69 Vmera%H&rrRécéLﬁlcé!IyCé'&abt‘éﬁlé s@'ﬁt’'tlﬁetré(ofst‘i}J @%I\%ie bF R{ﬂréﬂéebf sgigoup

consi sting of C8) al kyl , aryl (C1- C4)a menber ed
parti al I9TEPUR I°|"§a'd§alturat ed carbocyclic r| ng(s) and 3- to 8-nenbered
partially or fully saturated heterocycle, where said chemcal noiety is

optionall substltut ed with one or npre substituents; or R4 taken

t oget her eFaRAUNE9h Claim BB WhereirsRals Auaheical moisty pelestpd amithat ed 5-
to @dﬁsiaﬁﬁ@aﬂwﬁég)akw QQI(CM@?Taﬁ(yIS %héi 3Dgf ShfpEr £ partiay driully
optlonal substitute or nore substituents; a

phar mac &aturaiad cgr b&@ﬂ‘éﬁf lagﬂsb a§'dl3t ta $retesrerechparialyarfulyesadiralegdr at e of

said CcopRe ﬁ,lgqg I Wseein R4 is
(C1-c8) al ky?wé%el’ %?%aésdgjbgﬁnﬁla?@ﬁmeg Fﬁﬁgm K sf?ﬂgtyeg Vgtphre%lrfescl)r, cycl ohexyl ,

pi per i disHbatifyantsipyrrol i di n-1-yl, or norpholin-1-yl; a pharnaceut i caI I y

acceptable s 4 R r

said salt. 7%|rhTLe cgﬁ)egbéi |t@fe?t§{aﬁéﬁ3 V\ﬂggeﬁﬁﬁgi ?a‘rﬁ% %fag?gl Ky vI,

f1 uor o- sﬁungmbe@dé'@tqrqmcli@arymlwqere sawbetemclw ringdy eptirn@dy substituted wnth

pi peri dij }ﬂ srttRJ | n-1-yl, or norpholin-1-yl; a pharmaceutically
accept ab e salt t ereo "or a solvate or hydrate of said conpound, or
said salt. 74 Phﬁﬁﬁawﬁlp@llymﬁcmtablbaﬁMWGMr@QiVmOi‘ Bydrateydf saidsopr opyl ,

2,2,2-trd, , 2- difluoropropyl or 2,2-difluorobutyl; a
pharnaceutlggﬁfsﬁg%éggﬁable salt thereof, or a solvate or hydrate of

said conpound, or said salt. 75. The corrpound of claim73 wherein R4 is

gt gyljl ¢ : agggﬁ-%yéoimp?ouﬁd ot Libind 7o' RhQRI Y is (&%)l 8fo2R8 ANt edE

Cg)alkyl, cyclopentyl cyclohexyl, piperidin-1-yl, pyrrolidin-1-yl, or morpholin-1-yi;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

73. The compound of claim 71 wherein R*is (C:—Csg)alkyl, fluoro-substituted (C—
Cg)alkyl, cyclopentyl, cyclohexyl, piperidin-1-yl, pyrrolidin-1-yl, or morpholin-1-yl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

74. The compound of claim 72 wherein R*is ethyl, isopropyl, 2,2, 2-trifluoroethyl, 2,2-
difluoropropyl or 2,2-difluorobutyl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salf.

75. The compound of claim 73 wherein R*is ethyl, isopropyl, 2,2,2-trifluoroethyl, 2,2-
difluoropropyl or 2,2-diflucrobutyl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

76. The compound of claim 69, 70, 71, 72, 73, 74 or 75 wherein R° and R'are each
independently a phenyl substituted with 1 to 3 substituents independently selected from



a pharmaceutically acceptable salt thereof, or a solvate or hydrate of
said conpound, or said salt. 76. The conpound of claim69, 70, 71, 72,
73, 74 or 75 wherein R and Rl are eaghs independently a phenyl
substituted with 1 to 3 substituents independently selected from 121

t he grouRe §@0Picohdistigadf hBR| (G, —CThkedy, k@ )alkyl, %’rcpﬁ)b%hﬂﬁﬂédﬁ —Ca)alkyl,

hal o- substituted (Cl-C4)al ky and cyano; a phar maceutical 'y acceptable
salt thé"d&@%r a solvate or hydrate of said conpound, or said salt.

77. The corrp@wérm&cajnammamemasl@@aﬂ tiRréstdoRls@vate ORRIrbRAFREEADENt | y A
phenyl substituted with 1 to 2 substituents independently selected from

the grofS™POHRY- S SAlY S8t chloro, fluoro, (Cl-C4)al koxy, (Cl-C4)alkyl,
fluoro-substituted (Cl-C4)al kyl), and cyano a pharmaceutically
acceptable_salt thereof, or a solvate or hydrate of said conpound, or

sai d sal t /77He campsprhebeiatn 66 V"&"Péﬁ"’hﬁﬁf‘% r§|eﬁ°'R'ﬂd§PQD‘i9rﬁ'F|de15‘ﬁBHyl

2-f1 uor epbated v@th4| to(il Qﬁkfﬂhéﬂgﬂﬂﬁé en&nftli/ 'é@lé@te&fr‘ém ﬂ%@?&ﬁi%nmstmg of
2-chl oro-4-fl uorop e | uor ophenyl ; and Rl

2O o blospiflate Toa e ples et ali duigs pitshiied (B SRV G SHET!

4- et hoxypheny phaﬁ‘mhéétﬁi&ﬁl@%&%@ﬂ@ﬂllé'saltﬁérééfféﬂ@écﬂ@é BY hypdislYdf sal@r  4-
fl uor ophenyl ; phar maceutical |y accept able salt thereof, or a solvate

or hydr&P@P@P”%&iréald@@Hpound or said salt. 79. The corrpound of claim78
selected fromthe group consisting of

2- (2-chl orophenyl ) - 3-(4-ch| or ophenyl 2,2-trifluoroethy I% 6, 7- di hyd
ro- 3H, 5H785HrecamREUNd Df glaim YEmeeezm elﬁ2scmmephenyl 2-fluorophenyl, 2,4-

2- (2- chlgy hﬂﬂ%@{&ﬁw 2~°fru6f’o 4:Ehlbﬁ:{pﬂ@ﬁﬁnﬁkﬁlo%—%ﬂuorgpl‘?edx ] - e PBRERY by 2.8. 7-d

i hydr o- 3H, trraza-azul en-

3- ( 4- chId!fH@ﬁS-‘rP@ﬁW')arBi %bs&mmmmyﬁjcysnmnwe%ﬁmylmoﬂ 4
2-trifl 6 . I 8- one;
or a soﬁ%&?@y@ﬁ lemld‘r‘ gt?he0 x ?Haﬁglr g-[gd(?‘n@é i@%‘gr ot kll%or%@b% %ﬁgf&g aim 68
wher e X fiugropligmei6) ( R20) -
a pharmaceutlcally acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

79. The compound of claim 78 selected from the group consisting of
2-(2-chlorophenyl)-3-(4-chlorophenyl}-7-(2,2 2-trifluoroethyl)-6, 7-dihydro-3H,5H-
5H-4-o0xa-1,3,7-triaza-azulen-8-one;
2-(2-chlorophenyl)-3-(4-chlorophenyl)-7-(2,2-difluoropropyl)-6,7-dihydro-3H,5H-4-
oxa-1,3,7-triaza-azulen-8-one; and
3-(4-chlorophenyl)-2-(2-chlorophenyl)-6,6-dimethyl-7-(2,2, 2-trifluoroethyl)-6,7-
dihydro-2H,5H-4-oxa-1,2,7-triaza-azulen-8-one;
or a solvate or hydrate of said compound.

80. The compound of claim 68 where X is —C(R¥®)(R*)—
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

81. The compound of claim 80 wherein at least one of R% or R¥is (C,—Cy)alkyl, or
fluoro-substituted (C,—C,)alkyl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.



a pharmaceutically acceptable salt thereof, or a solvate or hydrate of
said conpound, or said salt. 81. The conpound of claim 80 wherein at
| east one of R2b or R21 is (Cl-C4)al kyp, or fluoro-substituted
(Cl-C4)al kyl; a pharmaceutically acceptable salt thereof, or a solvate
or hydrate of said conpound, or said salt. 122 82. The conpound of

claim80 wherein both b and R20 are h oge phar maceutical |y
accept abl & QQ]%CW@BP clgim 80 whetei QOtBﬁqiﬁﬂﬂr% é'"%"i‘ydé%ﬂ%‘ conpound, or

said salt. 8% phHitacsUliRa ubcebtabledaMtitPeofSdr PEolRe whﬁv?&laté df4aids a

chem cal noiety selected fromthe group consisting of (Cl-C3)alkyl,
aryl (c1-°®H)°3PR‘§|°fSa*H§a to 8-nenbered partially or fully saturated
carbocyclic ring(s), and 3- to 8-nmenbered partially or fully saturated
het er ocycl g where said chem cal nmoiety is gptionally substituted with

one or  mBrel REAREIRAUDE Qf §lainy 80,84 QraﬁZé'Vhecf@Q& ied chgicalaneiglysetesipdor
R3bf or Mro frelgdrduPeorRitibd 8t doq-@éaamylaa@wcﬁa)taw enaBrRes Abnrigd ocyclic

ring, where said heterocyclic r Is optionally substituted wwth one

or nor e Pagisdy pt iyl saturated,rarpogyel &J"t"?gé%)l- ﬁS}d é'ctéépWQEb"lbér@a‘P%mQ"M@F 8, or a
sol vat e sgfurdted 'héfe?od?f:lesﬁhé#e s‘é%féHﬂébl niiety R shtidRally- su%étftut-gﬁ%t‘l"%ﬁéq}#”d of
claim80, 81 or wherein R3a and Rib are each independently,

(Cl- C4) @F%?ISUbQSFUqﬁt%oro substituted (Cl-C4)al kyl. 85. The conpound of
claim 83 V\hero?ﬁ"tdﬁén 'to°g1e€r%1= WitR)eRth&yR® of h@"%rﬁfééimé b# b%rﬁé’lly(sglura@%)sa%w

cycl opentyl, cycl ohex peridin-1-yl, pyrroli

nor phol |6nm§m913redziletﬁﬁa¢wh% Bid, m,l@rer wlab@t@mq@lwermas pptlcrrﬁlﬁéﬂbstlaﬂe%wgim vat e
or hydr und, or said salt. 86. The conpound of claim 84
wher ei n%ﬁgofino?é‘bﬁbstnﬁ}éﬂ'%? f1 uor o- subst i t ut ed (C1- &3)al kyl,

cycl opentyl, adqf@rmﬁ@ew'pal ypﬁcgeptaalieﬁa&thﬂreofpgrra Mlyaie ar hycirate o5 said

nor phol 'cBmlao%ﬁHd RsRhdgaceutical ly acceptable salt thereof, or a solvate
or hydrate o salg conpound, or said salt.

84. The compound of claim 80, 81 or 82 wherein R* and R® are each independently,
(C1—C,)alkyl, or fluoro-substituted (C,—C,)alkyl.

85. The compound of claim 83 wherein R*is (C;~Cjg)alkyl, fluoro-substituted (C4—
Cg)alkyl, cyclopentyl, cyclohexyl, piperidin-1-yl, pyrro!idin-1-yl, or morpholin-1-yl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

86. The compound of claim 84 wherein R*is (C,—Cg)alkyl, fluoro-substituted (C,—
Cg)alkyl, cyclopentyl, cyclohexyl, piperidin-1-yi, pyrrolidin-1-yl, or morpholin-1-yl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.

87. The compound of claim 85 wherein R*is ethyl, isopropyl, 2,2, 2-trifluoroethyl, 2,2-
difluoropropyl or 2,2-difluorobutyl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.

88. The compound of claim 86 wherein R*is ethyl, isopropyl, 2,2,2-trifluoroethyl, 2,2-
difluoropropyl or 2,2-difluorobutyl;



87. The conpound of claim85 wherein R4 is ethyl, isopropyl,
2,2,2-trifluoroethyl, 2,2- difluoropropyl or 2,2-difluorobutyl; a
pharmaceutical ly acceptable salt thegegf, or a solvate or hydrate of
said conpound, or said salt. 88. The conpound of claim 86 wherein R4 is

et hyl, i sopr gPHarmdeeditidally é&cbb@ﬁl@%bﬁmerecﬁ &ra SHIfdte OF RYHraIRYdf sai

2, 2- d|f| uorobutyl; 123 ~a pharmaceutically acceptable salt thereof, or a
sol vateCSF'“F’ﬁy'ﬁFil & &aigsallai d  conpound, or said salt. 89. The corrpound of
claim 80, 81 or 82 wherein R and Ware each independently a phenyl

substituted with 1 to 3 substituents independently selected fromthe
group cof%i B8 GRRreung of glaim é‘i-&i@ra*i?wﬂwemd%fn@ﬁ) aresach indgrendemiva t ut ed

(Cl-c4) EHhEWI SsuBSIHUtEY MR tB 3@%&%&%?%@6&@&% QQB&@Q lﬁ%nﬁﬂb%grédber eof, or
a solvate or hydrate of said npound, or sald sal he conp ound

of clai r‘FPB@SWQé?fé‘?W ﬁ@Hﬁe{)aﬁPth(@r@&iﬂ“‘W MED@#WBMQW(C&—%H@WI and cyano
substi 1 uted i iranhabdunga RSbiBHR LR 1 AUTPENARNLY oPFisieRd shiom the

group consisting of | oro, fluoro, oXYy,

f 1 uor o- §EB§PP@%K§GQQ@@“C4)aIkyI) and cyano a pharnaceutlcally
acceptable salt thereof, or a solvate or hydrate of said conpound, or
said salt. 91. The conpound of claim90 mhereln R is 2-chl orophenyl,

2-f 1 uor opﬁ@nme copppund o plRisr 89 whakgin R2arid Riare eact indgpenpstestly B phenyl

2-chl | R

2-chlor %3%@9&%9*1%%2 sgﬁ%ftﬂ@ﬁt@ﬂd@ﬁ&et htlf&ﬂ@ctéf fr‘ét[f t#nlalg;'?&.ﬁl@dh\r(ishn%‘w

4- et hoxWblﬁ?éhﬁHOFM(Qs@p)ﬂtkpmjﬁh-éhwkyl zﬂuorq sub@btutaﬁe(ChyEF@albyiyland @vam

fl henyl ; | vat
uoropheny Saﬂﬂé&&ﬁ’iﬁa g%tkﬂle%ﬁﬁgﬁéﬂ&%gdl\Fajr%BPﬁf‘o%teo‘P aig SOl vate

or hydrate o or sal e corrpoun of claim 83
wher ei n cRMEAUNARDr gaid Setich i ndependently a phenyl substituted with 1 to
3 substituents independently selected fromthe group consisting of

hal o, (Cl-4)al koxy, (Cl-C4)al kyl, hal o-substituted (Cl-C4)al kyl, and
cyano; a Pharheseosouodlof ﬁama@whaltellreR%lal&chﬂdnele 2dluoeopbenyl a2,.4- or

hydrate dﬂfhlo?@ﬁl%nyl, 2-fluoro-4-chlorophenyl, 2-chloro-4-fluorophenyl, 2-methylphenyl or 2,4-
difluorophenyl; and R is 4-chlorophenyl, 4-cyanophenyl, 4-ethylphenyl, 4-
isopropylphenyl, 4-ethoxyphenyli, 4-isopropoxyphenyl, 4-trifluoromethylphenyl, or 4-
fluorophenyl;

a pharmaceutically acceptable sait thereof, or a solvate or hydrate of said

compound, or said salt.

92. The compound of claim 83 wherein R? and R’ are each independently a phenyl
substituted with 1 to 3 substituents independenily selected from the group consisting of
halo, (C1—Cy)alkoxy, (Ci—C,)alkyl, halo-substituted (C,—C,)alkyl, and cyano;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.

93. The compound of claim 92 wherein R"and R are each independently a phenyl
substituted with 1 to 2 substituents independently selected from the group consisting of
chloro, fluoro, (C1—Cg4)alkoxy, (C,—Cj)alkyl, fluoro-substituted (C—Cy)alkyl, and cyano;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

94. The compound of claim 93 wherein R%is 2-chlorophenyl, 2-fluorophenyl, 2,4-
dichlorophenyl, 2-fluoro-4-chlorophenyl, 2-chloro-4-fluorophenyl, 2-methyiphenyl or 2,4-



conpound, or said salt. 93. The conpound of claim92 wherein R and Rl
are each i ndependently a phenyl substituted with 1 to 2 substituents

i ndependently selected fromthe groupgsgonsisting of chloro, fluoro,
(Cl-A4) al koxy, (Cil-C4)alkyl, fluoro-substituted (Cl-C4)al kyl, and cyano;

a phar rrwmtdmahylyarﬂmaauadﬂzcﬁomdm nt@éﬁ@ﬁhenﬂm&tWhéaylewr hydrat e of

sai d oun said salt The compound 3 wherein Ris
52 ehi or URRARIENeBY F-aH gyl 4-omionasy ahrah AdrtARrmetyIpheny . of &

2- quorqmém@hb@ﬂpphenyl 2-chl or o- 4- quorophenyI 2- met hyl phenyl or 2,4
124 difluorop s 4-chloro yan

4- et hyl phenyl|8P n%ﬁg%'%'f:)’y?cﬁﬁ%tﬁyﬁ salf thar x?%‘h%?“{ﬂtg OﬂhY‘ggg%ﬁﬁ%’yphenyl

4-trifl yenpdBhdEreARMAlt, or 4- fluorophenyl; a pharmaceutically
acceptabl e salt thereof, or a solvate or hydr ate of said conpound, or

said salt. 95. The corrpound of claim84 wherein R and Rl are each

' ndepende%"l?heacd?rﬁtﬁﬂb‘lb of élblh?ﬁ;B# WHE% RP 4l R 4r8 eBch Hﬂ%bﬁﬁd@ﬂy 8 phenyl

i ndependent|y selected fromth roup consistin
( C1- C4) SMReilijted wth 1(’5&%4@9\"‘”‘*%&'@%9’&%""'? geleeted %PHU@?&W’P congighing 9fano;
phar mac gydid, ?@J(M)a%ﬁﬂ(bff\ht ?a]@al Hald- Ql%sqefted @1-@4)§my|vaﬁ&cwnohydr ate of

said conpound, he conpou I m95 wherein R and

Rl are each %’iﬂ'@ﬂ@ﬁ%ﬁ*@?'ﬂ)’ %FCBIPFQH'?IS“:*"-M%Q‘C{ ona %‘HVQKF Phhyd"?@ I s3aidbst it uent s

| ndepen%%an§@r§§|H%@|tf romthe group consisting of chloro, fluoro,
(Cl-A4) al koxy, (Cil-c4)al kyl, fluoro-substituted (Cl-C4)al kyl), and

cyano; a pharnmaceutically acceptable salt thereof, or a solvate or

hydrate obgsgi b i/ m 96
Vb o1 ReBSgtATRE W ROs AR Bre Ji FRBINIENPR )

2- fluor@UhstétHiﬁémainetma substitaents inslependendy @ﬁﬁ@tﬁsﬂfromzmmrm mﬁzjlmg ek 2, 4-
di fl uor en I
21 SoproRshiere oo e I T8 o s B A sl o Yar o1
4-trifluor orr@tWhﬁﬂpﬁwllcalbframemﬁblacﬁﬂbmeqﬂ or asqivaie ﬁagwaﬁecnilswl

accept a%ﬁ]psaﬁ&,ofrgs.e%aﬁ_, or a solvate or hydrate of said

97. The compound of claim 96 wherein R"is 2-chlorophenyl, 2-fluorophenyl, 2,4-
dichlorophenyl, 2-fluoro-4-chlorophenyl, 2-chloro-4-fluorophenyl, 2-methylphenyl or 2,4-
difluorophenyl; and R’ is 4-chlorophenyl, 4-cyanophenyl, 4-ethylphenyl, 4-
isopropylphenyl, 4-ethoxyphenyl, 4-isopropoxyphenyl, 4-trifluoromethylphenyi or 4-
fluorophenyl;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salit.

98. The compound of claim 86 wherein R° and R’ are each independently a phenyl
substituted with 1 to 3 substituents independently selected from the group consisting of
halo, (C,—C,)alkoxy, (C,—C,)alkyl, halo-substituted (C,—Cj)alkyl, and cyano;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

99. The compound of claim 98 wherein R°and R’ are each independently a phenyl
substituted with 1 to 2 substituents independently selected from the group consisting of
chloro, fluoro, (C—C,)alkoxy, (C1—Cy)alkyl, fluoro-substituted (C,—C,)alkyl}, and cyano;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.



conpound, or said salt. 98. The conpound of claim 86 wherein R and Rl
are each i ndependently a phenyl substituted with | to 3 substituents

i ndependent|ly sel ected fromthe grougsgonsisting of halo,

(Cl-A4)al koxy, (Cil-C4)al kyl, halo-substituted (Cl-C4)al kyl, and cyano; a
pharmaceutically acceptable salt thereof, or a solvate or hydrate of

sai d conpound or said salt npound of clajm 98 wherein R and

R are eadfo ﬁl?e&?@’ﬁ-ﬁ’é’ﬁ@ Pf/da'"bﬂ%wy?re'"s'ﬁﬁ%tzrqhﬂﬁr%WWE RB-fuorqphenyd iy i t uent s

i ndependfiHidrypted zﬁQtfrﬁdrdc mmotrdwuegwoztahls@u@flﬁérbﬂ@e , 2- r‘ﬁ@ih?Fpﬁen;fl lbHo YO,
, fluoro-substituted kyl) and

(C1-C4) a) kox é
cyano; fb#‘?&%/prli‘ﬁ duint I'Fﬂ' Cé'tl,‘?f@?ﬂeé‘m d-yanerhenyr & hqug}engj 4ol vate or

hydr at e i@pré@ighengloARMGRGPphedyl, Aa6SpréSdxyph 54-tﬂ|ﬂl£bror'nre@1 ERAUsd-of claim
99 wherej r?%ylﬁsh Zﬂchl or oghengl 2§E§%doygpeﬁ§ny , 2,4 di ghl orophenyl ,
2-f | uor JU2I®AEBophenyl , 2- chl or o- 4- f | uor ophenyl , 2-met hyl phenyl or 2, 4-

di f 1 uor opheny hamdcdkickify é’cc@%%@l@%ﬁ%éef &’&é’(ﬂ\?ﬁl@@?ﬂ?’drate‘b‘f%’éﬁw pheny! ,
4- i sopropyl phenyl , 4- et oxyphenyl , 4-isopropoxypheny

4-trifl &BF'IP%E‘%W%'Q&? or 4- fluorophenyl; a pharnaceutically
acceptabl e salt thereof, or a solvate or hydrate of said corrpound, or
said salt. 101. The corrpoun_d of claim®68 wherein Xis -N(R2a)-; a

phar maceufl Ptalineconnospd abelaimsas whereisy X —N§R*“3—sol vat e or hydrate of

said conpou erein Rea
i s hydrogen, I'éO‘OCIa(Prth a)éélltlg?llﬁaééce%té@%-sa-sfﬁgeg?%%%% Oiéh?d HLJ&‘%a.\e[h

phar nacé@fﬂp@é'ﬂql )P"é@'ééﬁ’ttabl e salt thereof, or a solvate or hydrate of

said conpound, or said salt. 103. The corrpound of claim 101 or 102

wherein R4 is a chem cal noi etg/1 sel ect ed fromthe gr oug consi sting of
¥

(Cl- C3) al K92, Thersprmpoundaf elpiy 101 whered-RY is rydrasenetCedCaptiovk flugrpy or fully

sat ur at g ng(s and 3- to 8-nenbered partially or full
{2 Cld, Gi-na(s) p y y
sat ur at eg ﬁﬂ%egg%ylgﬁeé y‘\/\/here said chem cal noiety is optionally

substit ut ed & pharoaeswically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

103. The compound of claim 101 or 102 wherein R*is a chemical moiety selected
from the group consisting of (C,~Cg)alkyl, aryl(C4—C,)alkyl, and 3- to 8-membered
partially or fully saturated carbocyclic ring(s), and 3- to 8-membered partially or fully
saturated heterocycle, where said chemical moiety is optionally substituted with one or
more substituents;

or R*taken together with either R* or R* forms a fully or partially saturated 5- to
6-membered heterocyclic ring, where said heterocyclic ring is optionally substituted with
one or more substituents;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.

104. The compound of claim 101 or 102 wherein R** or R* are each independently
hydrogen, (C1—C,)alkyl, or fluoro-substituted (C—C,)alkyl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.

105. The compound of claim 103 wherein R*is (C—Cg)alkyl, fluoro-substituted (C,—
Cg)alkyl, cyclopentyl, cyclohexyl, piperidin-1-yl, pyrrolidin-1-yi, or morpholin-1-yl;



nore substituents; or R4 taken together with either R3a or Rib forns a
fully or partially saturated 5- to 6-nenbered heterocyclic ring, where
said heterocyclic ring is optionallysgbstituted with one or nore

substituents; a pharmaceutically acceptable salt thereof, or a solvate

or hydrate ofy gHinflacéificaBldtdeptable%alt thevdd! or d&lvatd BEh Hié%f%ﬁldOf claim
101 or 102 V\he??ajl n R31 or Rib are each independently Pdh}ydrogen

( Cl- C4) &ORPPUNG Or SRIFHAB- substi t uted (Cl- C4)al kyl; a pharnaceutical |y
accept abl e salt thereof, or a solvate or hydrate of said corrpound or
said salt. 1[5 The corrpound of claim 103 wherein R4 is C3) al kyl
f1 uor o- suti86.i knercamroend ofglaim 94 Wh‘?f?tﬁ‘l%ﬂ%(ﬁvpﬁ)aﬁ‘yhﬂﬁq’@i&“l St'tUted (Ci—

pi per i dighalkyy | oycByért bﬂsld?mseyly,bl{aem ?Nﬂbhd‘h 3 yflor ARBhoIR-1-yi;
phar maceutlcally accept abl e sal her eo or a solvate or hydrate of

said conpourfPhagnasayitigalyaqceptable saltthereeinpfruspivae ok hydrateisalgher ei n R

Is (Cl- Q@)ﬁ%w& ,orfsg,g%g substituted (Cl- CB)al kyl, cyclopentyl,
cycl ohexyl, piperidin-1-yl, pyrrolidin-1-yl, or nDrphoI|n l-yl; a

phar maceutlcally acceptabl e salt thereof, or a solvate or hydrate of

sai d COMagHnthe &hp%@lhg o?é!bufm 16@%her¥lﬁ@‘(i§€iﬁ9p REpRY p]yF bai mr#@éro\%ﬁﬁr ein R4
Is ethyl, isopropyl, 2,2,2-trifl uoroethyl, 2-di fluoropropyl: "or

2,2-dif I%ﬂﬁﬂb@@?[@ybobﬁé’ﬂﬂ—@&mﬂﬂal Iy accept abI e salt thereof, or a

sol vate or S T onmpound of
oS00 SRl SOOI o Sl or e iAo

2, 2- di f 1cgBWepRGEysaigrsalt, 2- di f| uor obutyl ; a pharmaceutical |y acceptabl e
sal t thereof, or a solvate or hydrate of said conmpound, or said salt.
109. The corrpound of claim 101 or 102 wherein R and Rl are each

i ndependeip§.yThe commnyd obelpigt 106, vberein Ris ethylisoppk 2i2 2rtrifiugroethyl,

I ndependentikiviors t&D 3 HRANLBEPr oup consisting of halo,
(C1-&4) gzlé’}{oxy? ?8%95{ ?E Pb Eﬁﬁyo substituted (Cl-C4)al kyl, and cyano;
a pharmaceutlcally acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

109. The compound of claim 101 or 102 wherein R°and R' are each independently a
phenyl substituted with 1 to 3 substituents independently selected from the group
consisting of halo, (C4—C,)alkoxy, (C4—Cj)alkyl, halo-substituted (C+—C,4)alkyl, and cyano;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

110. The compound of claim 109 wherein R’ and R’ are each independently a phenyl
substituted with 1 to 2 substituents independently selected from the group consisting of
chloro, fluoro, (C—C,)alkoxy, (C1—C,)alkyl, fluoro-substituted (C1—Cj,)alkyl), and cyano;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.

111. The compound of claim 110 wherein Ris 2-chlorophenyl, 2-fluorophenyl, 2,4-
dichlorophenyl, 2-fluoro-4-chlorophenyl, 2-chloro-4-fluorophenyl, 2-methylphenyl or 2,4-
difluorophenyt; and R’ is 4-chlorophenyl, 4-cyanophenyl, 4-ethylphenyl, 4-
isopropylphenyl, 4-ethoxyphenyl, 4-isopropoxyphenyl, 4-trifluoromethyiphenyl, or 4-
fluorophenyl;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.



a pharmaceutically acceptable salt thereof, or a solvate or hydrate of
said conpound, or said salt. 110. The conpound of claim 109 wherein R
and R1L are each independently a phenyby substituted with 1 to 2
substituents independently selected fromthe group consisting of
chloro, fluoro, (Cl-C4)al koxy, (Cl-C4) aI kyI fl uoro-substitut ed

(C1-4) al ). _and cyano h ceu accept abl e sal e
a sol vat eﬁé Thepdoareupd OE%JP'HP“%{)HE éi“%leggl Beaq@en 'E%Wﬁound
gf ﬁ: ai rﬁlﬂ)étﬂumhwgﬁplrtolﬁ swzﬁuéliitb @iy bmerkl ly gé’leﬁtbu%ﬁgﬂh@@d)up ca:rl;lérstuilg of
i chl or en uor.o- 4- r nyl, 2-¢C ro- 4-f | uor opheny
2 ot ny AR Ry T-Coliet 1Eer G a0 dimbnghetiuterdicherC ek 2 SEsBhony!
4- cyanophenyla prermbbedtlaﬂ@mdceptéble%@m&m&dfpdswydlvatéoehméﬁéMeaml
4-1 sopr opoxy trifluoronethyl phenyl, or 4- fluorophenyl; a

h
phar rracéﬁmpé’gl ‘fﬁé@‘@éﬁ{tabl e salt thereof, or a solvate or hydrate of
said conpound, or said salt. 127 112. The conpound of claim 103

wherein R and Rl are each |nde&endentl% phenyl substituted with 1 to 3
subst i t uedfd Thesopryad of glaigel towirreinf Andite ag? 8agh iRaeRsngeNtiya BRenYhal o,

(Cl- C4) aluksiited o\ﬂiﬁﬂ%)zaédwﬂutueﬁkehmﬁeﬁeénm eéleetea %nﬁﬁb@r&)ﬂ eone@ﬂng:wﬁno a

pharmaceutical | y acceptab sol vate or hydrate of

said cGRISR rﬁ'H°r°o(C1§§H)&'k§éY t(C1‘ﬁﬂ?§3'kaH'é'°E§b$P6’§UWE?ddﬁ1'c¢ﬁ?|hYUlPﬁdml n R
and Rl are e@ﬁha‘rrﬂﬂﬁl@i@éﬂ@"ﬁc&pt@bl@f&%l’t‘ﬂereéfu&sé $01vHt€ dr WdrBtelof 58id2

substituents independently selected fromthe group consisting of
chl or o, cPMEEHRA. of 8aid@aal koxy, (Cl-C4)al kyl, fluoro-substituted
(C1-C4)al kyl), and cyano; a pharmaceutically acceptable salt thereof, or
a solvate or hydrate of said conpound,, or said salt. 114. The corrpound

of clai m 114 Wig<orpeupd pgclemtm?owwn@r@"us 2@hbrwﬁawh%ﬂypropbew 2,4-

di chl or Qﬁi&ﬁ?dwﬁhen?rr élﬂ'deFoOz; ?‘.wsmpﬂéﬁ’sﬁ e Bbro- a?ﬂl%}b;% +&ﬂg|99a?y1w 2 4-
2- met hy:ﬂ%heny uor ophenyl; and or ophenyl

4- cyano blﬁpqpheay!e@riwﬁi pﬁé@loromeywlpﬂ@pymmenw 4 etttyaqhﬁoydyphenyl
4- 1 sopr QRAXYIRRKhyI, fafrokfdHeATICARIRYIIRRGENERy!, Qrtnfﬂjorérjné’tﬂ{ﬂﬂﬂé}ﬁnﬂr 4-
fluorophenyl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

115. The compound of claim 104 wherein R° and R' are each independently a phenyl
substituted with 1 to 3 substituents independently selected from the group consisting of
halo, (C1—C,)alkoxy, (C,—Cs)alkyl, halo-substituted (C4—Cy4)alkyl), and cyano;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.

116. The compound of claim 115 wherein R’and R' are each independently a phenyl
substituted with 1 to 2 substituents independently selected from the group consisting of
chloro, fluoro, (C—Cy)alkoxy, (C;—C,)alkyl, fluoro-substituted (C1—Cy)alkyl), and cyano;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

117. The compound of claim 116 wherein R%is 2-chlorophenyl, 2-fluorophenyl, 2,4-
dichlorophenyl, 2-fluoro-4-chlorophenyl, 2-chloro-4-fluorophenyl, 2-methylphenyl or 2,4-
difluorophenyl; and R'is 4-chlorophenyl, 4-cyanophenyl, 4-ethylphenyl, 4-



a pharmaceutically acceptable salt thereof, or a solvate or hydrate of
said conpound, or said salt. 115. The conpound of claim 104 wherein R
and R1 are each independently a phenybg substituted with I to 3

substituents independently sel ected from t he group consisting of halo,

(Cl- C4) addgpopyiphery; %ltﬂﬂx?bﬂenyhaLlébp?beﬁéHyEQ-tﬁ%%b&'ylﬂﬁbh yl, #d cyano;
a pharmaceutically ac abl & salt thereof a sol vate or hydrate of
said cdWpEORARENYior said salt. 116. The conpound of claim 115 wherein R

and Rl are e%C%dnﬂﬂ@élﬁleglﬁmdc)é?@bﬂQ@ﬂmereéfu&sé sdIvte dr Widrhitelorsid2

substituents mdependently sel ected fromthe group consisting of

chl or o, PMpared. of 8aidSaital koxy, (Cl-C4)al kyl, fluoro-substituted
(C1-C4)al kyl), and cyano; a pharmaceutically acceptable salt thereof, or
a solvate or hydrate of said u or said salt. 117. The conpound
of clai m 118 Tigso8meuprd pgclzmz:mfb\%@ﬁ@rm andR 'fare, 6aeipREeRENdentiva phenyl

di chl or apBetiyed withf1l t8&F élrbéutﬁ@ht@rrfa%ﬁéﬁﬁfénﬂy gelﬁ&éerfr%n*ﬂthUdH&Eﬁ)éﬂ?ﬁféﬁhg of
2- et hyl pheﬁl or 2,4- difluorophenyl; 4- chl™or ophenyl

4- cyanoptién{$1-Caaliony ﬁh&n}@[kyhd"aif?SUbsff@@?ﬂr @py@ﬁﬁ@h‘yﬁ”d ayasichoxypheny! |
4-isopr Opoxymﬁmcéﬁtké“yf édé@ﬁt‘aﬁl'%tslébf ltfRJ?@tEf}’Jwa QHIVﬁ of h#@é&‘ﬂg%ﬁﬁﬂl a

pharmaceutically acceptabl e salt thereof, a so vate ydrat e of
said coapwgHed, ossaidsal. salt. 118. The corrpound of claim106 wherein R
and Rl are each independently a phenyl substituted with 1 to 3
substituents independently selected fromthe group consisting of halo,
(C1- C4) al kd%yTheaomponnd pkélaim hid wherglhsR | andtRi @re eactonyepsndentiyaghesyhno; a

phar nmac f

o conpat@iaen AksfuaRy nenialy skcRqFon BBl HERITSL ¢
and Rl s®heredlgpra, (Cepelatkony. (G Lqaemyfluorossipstifutast (6d—Gd)alkyl)L and cgano;
substituents j of

bl or o, 11 uor L LACA A acRebErR S HREn B RHIHE oP R B

( C1- C4) abrppyind, pndaidysatto; a pharnmaceutical |y acceptable salt thereof, or
a solvate or hydrate of said conpound, or said salt.

120. The compound of claim 119 wherein R%is 2-chlorophenyl, 2-fluorophenyl, 2,4-
dichlorophenyl, 2-fluoro-4-chlorophenyl, 2-chloro-4-fluorophenyl, 2-methylphenyl or 2,4-
diflucrophenyl; and R’ is 4-chlorophenyl, 4-cyanophenyl, 4-ethylphenyl, 4-
isopropylphenyl, 4-ethoxyphenyl, 4-isopropoxyphenyl, 4-trifluoromethylphenyl, or 4-
fluorophenyl;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.

121. The compound of claim 120 selected from the group consisting of
3-(4-chlorophenyl)-2-(2-chlorophenyl)-7-(2,2,2-trifluoroethyl)-4,5,6, 7-tetrahydro-
3H-imidazo[4,5-e][1,4]diazepin-8-one;
3-(4-chlorophenyl)-2-(2-chlorophenyl)-4-methyl-7-(2,2,2-trifluoroethyl)-4,5,6,7-
tetrahydro3H-imidazo[4,5-e][1,4]diazepin-8-one; and
3-(4-chlorophenyl)-2-(2-chlorophenyl)-4,6,6-trimethyl-7-(2,2, 2-trifluoroethyl)-
4 5,6, 7-tetrahydro-3H-imidazo[4,5-e][1,4]diazepin-8-¢cne;

or a solvate or hydrate of said compound.

122. The compound of claim 68 wherein X is S, SO, or SO;;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.



120. The conpound of claim 119 wherein R is 2-chl orophenyl,
2-fluorophenyl, 2,4- dichlorophenyl, 2-fluoro-4-chlorophenyl,

2-chl oro- 4-f | uorophenyl, 2-nethyl phergy or 2,4- difluorophenyl; and Rl
i s 4-chl orophenyl, 4-cyanophenyl, 4-ethyl phenyl, 4 isopropyl phenyl,

4- et hoxyphenyl, 4-isopropoxyphenyl, 4-trifluoronethyl phenyl, or 4-

fl h h t | Abl |t th f | vat
L o oEhe A B B BSREAP Bl B ESl SRt o
120 sel QﬁdﬁlﬂﬂcdﬂSBﬂmg bfe(cgmg@lkﬂoml SHM@IKT, add @td:&ni@ﬁbw&ﬂ?ﬂaﬂtléﬁy%r(f@mh

|3C|_)|r ?%hg%lh%g{teg {:g Eyc)”: HP%@L Fﬂ%ﬁ ?q)aé@mbereds par%5 élly or ful}y satalra{ed

3- (4- chiretarptyery Wheek aid efdraitalphaiatylis optionBlysubsiftufed, with ahd 6rrhbre
uor oet hyl tetrahydro3H-i m dazo[ 4, 5-¢e] [ 1, 4] di azepi n- 8- one;

and 3- (Afu%?ﬁtlhé?'%%henyl) 2-(2-ch lorophenyl)-4, 6, 6-tri methyl-7-(2, 2,
2-trifluor Oetdﬂﬂ“laken together with either R*or R forms afully or partlally saturated 5- to

4,5,6,7-tetr dr.o- 3H-1 m dazo 1,4]di aze ol vate
or hydr &®e Nt BRMFET R "‘5“?295 &@6‘1&3}6‘% 9oif OET'%{HWéBbW?‘iWHhX is
S, SO @rneg%orQSWﬁmmeseutl cally acceptable salt thereof, or a solvate
or hydrate of said conmpound, or said salt. 129 123. The conpound of
claim 122 V\hé‘r@l""i‘qut@a'y %@W@'&Isam%ﬁf A vale of hysrrterpt sgidoup

consi st icathplind, or s&@)saltkyl , aryl (Cl-C4)al kyl, and 3- to 8-nembered
partially or fully saturated car bocyclic rlng(s) and 3- to 8-nenbered
partially or fully saturated heterocycle, where said chem cal moiety is

optional | yo8 qtmtdomﬁoaﬁld ‘M ézbmpm RherdR & aﬁdlhquré 48 mdeﬁénoBﬂu} aken
together with either forms a fully or partially saturated 5-

to 6- miwAEgen (FFeT(éﬁ%JEXJc‘P”@OFq %@St'W?é’r(Q <@d@<Het erocyclic ring is

optionally SWdthé&ﬁchytcheﬂaﬁle%'élt R EofSoIOS SN 446 BF Rydrate of said
pharmaceutically acceptable salt thereof, or a solvate or hydrate of

said coRPPAHED. opsaidgRl salt. 124. The conpound of claim 122 wherein R3a
and Rib are each independently

125. The compound of ¢claim 123 wherein R*is (C1—Cs)alkyl, fluoro-substituted (C;,—
Cg)alkyl, cyclopentyl, cyclohexyl, piperidin-1-yl, pyrrolidin-1-yl, or morpholin-1-yl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.

126. The compound of claim 124 wherein R*is (C,—Cs)alkyl, fluoro-substituted (C—
Cs)alkyl, cyclopentyl, cyclohexyl, piperidin-1-yl, pyrrolidin-1-yl, or morpholin-1-yl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

127. The compound of claim 125 wherein R*is ethyl, isopropyl, 2,2,2-trifluoroethyl,
2,2-difluoropropyl or 2,2-diflucrobutyl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

128. The compound of claim 126 wherein R*is ethyl, isopropyl, 2,2,2-trifluorcethyl,
2,2-difluoropropyl or 2,2-difluorobutyl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.



hydr ogen, (Cl-C4)al kyl, or fluoro-substituted (Cl-C4)al kyl; a

phar maceutically acceptable salt thereof, or a solvate or hydrate of
said conpound, or said salt. 125. Thggconmpound of claim 123 wherein R4
is (Cl-C8)al kyl, fluoro-substituted (Cl- C3)al kyl, cyclopentyl,
cyclohexyl pi peri din- l-yI pyrrolidin-1-yl, or nDrphoIin 1-yl; a

phar maceu | y acce le s e of. a e or hygyrat

said conp ggaﬂ"e qg,mpgg E%!P'ﬂ“ ?#Zé‘tzg{?e“ 8%?11)13% ‘eqsa‘i"?ﬁrf'? \ﬂﬁ‘ghl n R4
i's I( Cﬁ- G ah&ylhde;_iédri_déhﬂlyéSlph@iyl éwsﬂdx(tjécﬁﬂmh & abhwémueﬁmneemhmy

cycl ohexyl, , piperjdin-1- Lyrrolidi

har o SHscieR e e dipin sl b, ot dafod rbaplvb Parisibsitdes

sai d cqcpcmmkw (ynda-ghﬁlo salt. 127. The corrpound of claim 125 vvherel n R4
is ethyl, isoprop 2-trif]uoroeth di f| uoroprap

2% 2501 11 Lor oBRAae e ArcRRieP R et pradilete oT IAraE AR o o

soI vat e @mpaMed ¥ eaidfsaial d conpound, or said salt. 128. The conpound of
claim 126 wherein R4 is ethyl, isopropyl, 2,2, 2-trifluoroethyl,

2,2-di fl uoropropyl or 2,2- d|f| uorobutyl; a pharmaceutically acceptable

salt ther agh, Tr@rcoaqp%ahaei a1 5 h@em Rfandd dre E8EHPRHESEndR_At _))Sélbﬁeﬂ;ﬂi' t.
130 129. The conpound of claim 122, 123, 124, 125, 126, 12

wher ei n SROstidreWiIth 1do2subsiitiartp dideanndantly seiretrg froay e areyR esiRinthot to 3
subst i t uakS f!uBﬁbeR?Pd:?)laNoXY (W@%IW ffub%dﬂéﬁtu@o%@—@?éﬁtl?%‘nﬂ& y&rio; hal o,

(G - C4) al koxy, (G hal o- substit uted , and cyano;
a phar maceut .ad%arrpa%weﬂ{yaaﬂcep@alptsatt fharesds or Qﬁo"é?t% 8r U%Fir@tecﬂf SAddr at e of
sai d  CQERPYLRY, dPkaiddiad salt. 130. The corrpound of claim 129 wherein R
and Rl are each independently a phenyl substituted with 1 to 2
substituents independently selected fromthe group consisting of

chloro, f HQPrﬁh-e ao%ogﬂa ot JﬂQﬁW 13d \ﬂwer%)l@'|é<21ch|ofr6;5h%h({“\a§lﬂﬁéﬁo'phéﬁﬁciz 4-

(d-&4)al ano phar maceut i cal acce l'e salt thereof, or
a sol vatd@%mmﬁwb?é gfo-g-ghlgrophenyl 2-chloro-4- fluorophenyl 2-methylphenyl or 2,4-

difluorophenyl; and R'is 4-chlorophenyl, 4-cyanophenyl, 4-ethylphenyl, 4-
isopropylphenyl, 4-ethoxyphenyl, 4-isopropoxyphenyl, 4-trifluoromethylphenyi, or 4-
fluorophenyi;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

132. The compound of claim 131 selected from the group consisting of
2-(2-chlorophenyl)-3-(4-chlorophenyl)-7-(2,2,2-trifluoroethyl)-6,7-dihydro-3H,5H-
4-thia-1,3,7-triaza-azulen-8-one;
2-(2-chlorophenyl)-3-{4-chlorophenyl)-4-oxo-7-(2,2,2-trifluoroethyl)-4,5,6,7-
tetrahydro-3H-4A%thia-1,3,7-triaza-azulen-8-one;
2-(2-chlorophenyl)-3-(4-chlorophenyl)-4,4-dioxo-7-(2,2,2-trifluoroethyl)-4,5,6,7-
tetrahydro-3H-4A%-thia-1,3,7-triaza-azulen-8-one; and
2-(2-chlorophenyl)-3-(4-chlorophenyl)6,6-dimethyl-7-(2,2, 2-trifluoroethyl)-6,7-
dihydro-3H,5H-4-thia-1,3,7-triaza-azulen-8-one;
or a solvate or hydrate of said compound.

133. A compound of Formula (I1)



conpound, or said salt. 131. The conpound of claim 130 wherein Ris
2-chl or ophenyl, 2-fluorophenyl, 2,4- dichlorophenyl,

2-fl uoro-4-chlorophenyl, 2-chloro-4-fkuorophenyl, 2-nethyl phenyl or 2,4-
di fl uorophenyl; and R is 4-chlorophenyl, 4-cyanophenyl, 4-ethyl phenyl,
4 isopropyl phenyl, 4-ethoxyphenyl, 4-isopropoxyphenyl,
4-trifluoronet hyl phenyl, or 4- fluorophenyl; a pharmaceutically
acceptabl e salt thereof, or solywvate or hydrate of said conpound, or
said salt. 132. The conpound™pf ¢l aim 131 sel ected fromthe group
consisting of 2-(2-ch loro -(¥l- chl or ophenyl )-7-(2, 2,

hepy
2-trifluoroethyl)-6, 7-dihydgo-3H, \34-t 1,3,7-triaza-azul en-8-one;
2- (2-chl or ophenyl ) - 3- (4- chi’drygphe gﬂ-o 0-7} 2, 2,
2-trifluoroethyl)-4, 5 6, 7- X 2N o
t etrahydro-3H 4A4-this-1, 3, 7-tri aza- agulen- 8- ofem
2- (2-chl orophenyl ) -3-(4-ch | oropheny -4\4-dioxo-7-(2,2,
2-trifluoroethyl)-4, 5 6,7 R® T
tetrahydro-3H 4A4-thia-1,3,7-tri aza-aZt{ en- 8- one; and
2- (2-chl orophenyl) - 3- (4- chl or ophenyl ) 6, }&- di net hyl - 7- (2, 2,
2-trifluoroethyl)-6, 7- dihydro-3H 5H 4-thia-1,3,7-triaza-azul en-8-one;
or a solvate or hydrate of said conpound. 133. A conpound of Fornula
(11) 131 R4vheRA NN R3b 7 OA R B (ROb)m (Rib) Rlc wherein Ais

ni trogen and Insirdeh 2PA B 9 IS f fmﬁ LeShifd gen; Roa Rob Rlb,
and Rlare eaéﬁsi %%enggr?tllgfaﬁgrb?lc?é%& a o%({/s%g%én&) al kyl ,
R%, R", R', and R"are each independently halo, {C,—C,)alkoxy, (C—C.)alkyl,

halo-substituted (C,—C,)alkyl, or cyano;

n and m are each independently 0, 1 or 2;

Xis O, S, SO, SO,, —N(R?)— or —C(R®}(R?**)—, where R* R*®and R* are
each independently hydrogen, (C,—C,)alkyl, halo-substituted (C—C,)alkyl or (C,—Cs)acy};

R*and R* are each independently hydrogen, {C—Cs)alkyl, or halo-substituted
(C1—Ce)alkyl, _

or either R* or R® taken together with R* forms a fully or partially saturated 5- to
86-membered heterocyclic ring, where the heterocyclic ring optionally contains an
additional heteroatom selected from oxygen, nitrogen or sulfur and is optionally
substituted with one or more substituents; and

R*is a chemical moiety selected from the group consisting of (C—Cs)alkyl, aryl,
heteroaryl, aryl(C~Cy)alkyl, a 3- to 8-membered partially or fully saturated carbocyclic
ring(s), heteroaryl(C,—Cz)alkyl, 5-6 membered lactone, 5- to 6-membered lactam, and a
3- to 8-membered partially or fully saturated heterocycle, where said chemical moiety is
optionally substituted with one or more substituents,

or R*taken together with either R* or R* forms a fully or partially saturated 5- to
6-membered heterocyclic ring, where the heterocyclic ring optionally contains an
additional heteroatom selected from oxygen, nitrogen or sulfur and is optionally
substituted with one or more substituents;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

134, The compound of claim 133 wherein A is nitrogen and B is carbon;



hal o- substituted (Cl-C4)al kyl, or cyano; n and mare each independently
0O, 1 or 2, Xis 0, S SO S02, -N(R2a)- or -C(R2b)(R20)-, where Rea, R2b
and R2c are each independently hydraggen, (Cl-C4)alkyl, hal o-substituted
(Cl-A)alkyl or (Cl-Co5)acyl; R3 and Rib are each independently
hydrogen, (Clhrgharmbéaticalbs adtaptablewsthdredfes a §6WatEd) BYdeile of@bidel t her R3a
or R 3b takenﬁéoget_her wth R4 forns a fully or partially saturated 5-
to 6-néBEPHEd A3 8clic ring, where the heterocyclic ring optionally
contains an additional heteroatom selected from oxygen, nitrogen or

sul fur and_Ls_optionally. substituted wth one oy_nore substituents; and
R4 is a cﬂéﬁ@'&%“’t’ﬁﬂ%‘f@ °§@P'@?:?gjwh?r8m% BLARBLFNLR FhiLe9ely of

(CLl- C5) al kyl ,a gHayhaceUtiehiBr streptabledsalt tHerdofCd) R dydte o hydratef&akrenber ed

partially or fully saturated carbocyclic ring(s),
het er oar‘{?n(p@ﬂn‘gﬂ')%ﬂ"i??'t,- 5-6 menbered | actone, 5- to 6-nmenbered | actam

and a 3- to 8-nenbered partially or fully saturated heterocycle, where
said chem cal_nviety is _optional I1y substituted with one or nore

subst i t ued£?, ThercoppPouRg ehclapy d3her T3m Wherenhig oxxee or R3bforns a fully

or partially Sgiasnatadichty dReptabEREN Heeofhet LE416atE bF ﬁ)(]dria!éﬁbf sylaer e the
heterocyclic ring optionally contains an additional heteroatom sel ected

f r om ox\FgEWoURd preidBalbr sul fur and is optionally substituted with one
or nore substituents; a pharmaceutically acceptable salt thereof, or a
solvate or _hydrate of said conpound, or said salt. 134. The conpound of
cl ai m 133 1RheMsisemrousd of ¢laigy 36 wherem R'ds a shemical ity selented femdir i cal Iy
accept abjrgus@lnsistifg 6E@f~C Ak, HINERICT)aMy| nersdpstialfSFQINd or
sai d saltytr. p535n ls‘ll"bg ﬁg&poﬁndﬁoﬁél ?ﬁ% 1%3%?&% A sbca{?bon alr'?d Bis
ni t r ogerFALEABASRIPREXIIE Fipalsh yand d &pB-manebesed partialradully situratedol vat e or
hydr at e aters@iclt, wherRkDEheMicaFhBeS X bptiohdf; ?u-BQﬁtuféarm%% &Hmérai m 134

or 135 wherein X is oxygen, a pharimaceutically acceptable salt thereof,
or a solsybstBugsitshydrate of said

or R*taken together with either R* or R* forms a fully or partially saturated 5- to
8-membered heterocyclic ring, where said heterocyclic ring is optionally substituted with
one or more substituents;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

138. The compound of claim 137 wherein R*is (C,—Cg)alkyl, fluoro-substituted (C—
Cq)alkyl, cyclopentyl, cyclohexyl, piperidin-1-yl, pyrrolidin-1-yl, or morpholin-1-yl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.

139. The compound of claim 138 wherein R*is ethyl, isopropyl, 2,2,2-trifluoroethyl,
2,2-difluoropropyl or 2,2-difluorobutyl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

140. The compound of claim 136 wherein R* and R® are each independently
hydrogen, {C—Cg)alkyl, or fluoro-substituted (C,—C,)alkyl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.



conpound or said salt. 137. The conpound of claim 136 wherein R4 is a
chem cal noiety selected fromthe group consisting of (Cl-CB)alkyl,
aryl (Cl-C4)al kyl, 3- to 8-nenbered paggially or fully saturated
carbocyclic ring(s), and 3- to 8-nenbered partially or fully saturated
het erocycl e, where said chem cal noiety is optionally substituted with
one or nore substituents; or R4 taken fogether with either RUor Rib

forms a fdftfyThercompound of Qa%ﬂ%ﬁ‘é@@'&'"ﬁ ped Re“ e paet Bdepriidenteycl i c

ring, m@a@;gaﬁl@;#@})gkﬂcmluofo SuREtuted (I@picmﬂa)bﬂy substituted with one
or nbre substituents; R{ar maceut i cal acceptable salt thereof, or a

sol vate or hﬁﬂ'@(@a%”t§ﬁl Bccepiapis Al | th%?°fs%{ %5‘%1‘@"? or hyratefsaidonpound of
cl ai m 134mpaar®idi sidl daft. (CL- CB) al kyl, fluoro-substituted (Cl- CB)alkyl,
cycl opentyl, cycl ohexyl, piperidin-1-yl, pyrrolidin-1-yl, or

nor pholin-1-yl; a pharnmaceutically acceptable salt thereof, or a solvate

or hydrat Q49fTh%3doﬂ1po%ﬁHBPélﬁﬂ1 188 wﬁé&‘eﬁl Rabhd R¥3Pe eg&}?mﬁeﬂﬁ%ﬂﬂ& of claim
138 wherein R4 is eth & i soprop 2,2, 2-tr|fluoroethy

2, 2- di f IhydrogppdytCaal Q’ﬂﬁl‘iofq WHE‘W&—%& dkdr maceuti cal |y accept abl e
sal t ther eof ﬂ{anﬁaé&ltl\ééﬂyeadééptgﬁl@rsﬁﬁ%é?éofsé\‘ S50l ATBPHUatef o3l 0 sal L.

140. The conpound clarm1 wher ei n R3a and are each

i ndepend@nypynd, WQ?'@@@H, (Cl C4) al kyl , or fluoro-substituted

(Cl-C4)al kyl; a pharmaceutically acceptable salt thereof, or a solvate
or hydrate of said conpound, or said salt 133 141. The conpound of
cl ai m 137 19helhei qurmun@ﬁﬂclm1@‘eh@ra@tﬂ| Aok BEede Aacly indepRNsigBHY

(C1- C4)q‘{ E%?apo(b &.LH&%H §|}E{sﬁt‘éjt4d%:‘ Cﬁ»%k)ﬁyl a pharmaceutically

accept ab t the or a solvate or rate of said conpound, or
said salt. l@mhﬂmec%@lﬁ@lmel@ﬁﬁbblsaltmelgﬁ mmﬂva’qe Rehydiale aRiskidar e each

i ndepenq:% 'oM d, hydLagg (C1-cA4)al kyl, or fluoro-substituted
(Cl-C4) & E‘tp n el
144. The compound of claim 134 or 135 wherein X is —N(R®)—;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound or said salt.

145. The compound of claim 144 wherein R®is hydrogen, (C—C4)alkyl, or fluoro-
substituted (C;—Cy)alkyl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.

146. The compound of claim 145 wherein R*is a chemical moiety selected from the
group consisting of (C—Cg)alkyl, aryl(C—C4)alkyl, 3- to 8-membered partially or fully
saturated carbocyclic ring(s), and 3- to 8-membered partially or fully saturated
heterocycle, where said chemical moiety is optionally substituted with one or more
substituents;

or R*taken together with either R* or R* forms a fully or partially saturated 5- to
6-membered heterocyclic ring, where said heterocyclic ring is optionally substituted with
one or more substituents;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.



a pharmaceutically acceptable salt thereof, or a solvate or hydrate of
said conpound, or said salt. 143. The conpound of claim 139 wherein R3'
and R 3b are each independently hydragen, (Cl-C4)alkyl,
orfluoro-substituted (Cl-C4)al kyl; a pharmaceutically acceptable salt
thereof, or a solvate or hydrate of sai d corrpound or sai d salt. 144.
The corrpoqnd f claim %34 or 135 whe &‘é

phar maceut' ftal8comnoupt hrlain 344 WF‘PF@F’e%f'S (Qﬂ Ca)a |\ﬂ'&l?ré‘ %&bswwﬂépe— of

5, ST S oLk ) g e
phar maceut i ca"1 P r@@é"éﬁ'ﬁ%‘ﬁ’i gecepfpple;sqll theggof, o a aolg%wahédraee foatdat e of

sai d CQBRfpelAd, dPlsaliddafl, salt. 146. The compound of claim 145 wherein R4
is a chemcal noiety selected fromthe group consisting of
(C1-C8)al kyl, aryl(Cl-C4)al kyl, 3- to 8-nenbered partially or fully

saturated marwﬂo@nabﬂaéﬁa 14Pferdin RGs BthYE [HeBfd, wnrmubbbemyr fully

saturated heterocycle, where said chenmical "noiety'is optionally
subst it &gl W'pﬁr%bor(%zﬁﬁlf’"@mbgthstl tuents; or R4 taken together with

ei ther R38 org ﬁ?éaﬁnaéém.cauyfé&cbmaené d&ﬂ’iﬁér@éf' o é@&#ﬁtébﬁﬁ@m@&hﬁ menber ed
heterocyclic ring, where said heterocyclic ring is optionally

subst i t (FOBWOUNE.1PT saidesallr nore substi t uent s; a pharnaceutically
acceptabl e salt thereof, or a solvate or hydr ate of said conpound, or
said salt. 134 147. The conpound of claim 146 wherein R4 is

(C1-C8) al R¢9. Tfﬂmmu@ﬁ@é@lamﬂ%ww@ fanckﬁf are pachisdapsgndently cl ohexyl |

pi per i difgadsgkh, (RVE HAK{dbrnbrobubsiiutd®iRe)aRpl- Y . a pharmaceuti cal Iy
accept aleye galtoﬁ e{)eo)? oru a sli) svg J:? d?%te of said conpound, or

said salt. 1@aohaméc%lﬁ9|bfme@tﬁbl@|saitmemqf mvzcévafe Rz hydyateraf peid

| SOpr op¥om ugd %rrséfdfslaﬁoroet hyl, 2, 2-difluoropropyl or
2, 2-di fl uorobut'yl ;

150. The compound of claim 145 wherein R*and R* are each independently
hydrogen, (C—Cy)alkyl, or fluoro-substituted (C,—Cy)alkyl;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

151. The compound of claim 146 wherein R* and R* are each independently
hydrogen, (C—C,)alkyl, or fluoro-substituted (C,—C,)alkyl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

152. The compound of claim 147 wherein R**and R* are each independently
hydrogen, (C1—Cg)alkyl, or fluoro-substituted (C,—C,)alkyl,
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.

153. The compound of claim 148 wherein R*®and R* are each independently
hydrogen, (C—C,)alkyl, or fluoro-substituted (C.—C,)alkyl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.

154. The compound of claim 134 or 135 wherein X is —C(R™)(R*®)—,



a pharmaceutically acceptable salt thereof, or a solvate or hydrate of
said conpound, or said salt. 149. The conpound of claim 144 wherein
Rsaand R3bare each i ndependently hydgggen, (Cl-C4)alkyl, or
fluoro-substituted (Cl-C4)al kyl; a pharnaceutically acceptable salt
thereof, or a servatatieallyaudepiablechlt #fdréof, GroaPsivid or Aydrawidf saidl t . 150.
The conpound of cl ai m|£L45 wherein R3a and Rib are each independently
hydrogerﬁowtpﬁfnﬂﬁ%ﬁ'?&?,' or fluoro-substituted (Cl-C4)al kyl; a
pharmaceutically acceptable salt thereof, or a solvate or hydrate of

said co or_ sai | f. 1. The .conmpound clLal. 4 erein R3a
S R b anSs e Resand shantT 157 HoeERCa AT i e of i I Bk &

f | uor o- Fubri-$ubstitatkd((Cl-CAalryikyl ; a pharmaceutical |y acceptable salt

t hereof, or a solvate or hydrate of said, co und, or said salt. 152.
e ommound R AP aFSHITa Saten e S Sressel: 66 4 oaiAe o5 Y B SBRt Nt 3

hydr ogercon{pelind4r ahigysalt. or fl uoro-substituted (Cl-C4)al kyl; a

pharmaceutically acceptable salt thereof, or a solvate or hydrate of
said conpound, or said salt. 153. The conpound of claim 148 wherein R3a

and R 3b a5 BrRadmMpodagenesiv 154 wherdinaReBnd REEré&Apl Hydlogea!

fluoro-substityted éCl_— m%%kél o a Phar maceuti cal |y gc&:e%t abl e salt
thereof, or & REMaretisal releblesalt dharect, aransRivatg or Bydrateiqisaldi ¢ . 154,
The conpempdusd, tkaidBak34 or 135 wherein Xis -C(R2b)(R2c)_; 135 a
pharmaceutically acceptable salt thereof, or a solvate or hydrate of
said conpound or said salt. 155. The conpound of claim 154 wherein at

| east one18f. TRERoPipoBR& of SaitfIs L AhGiR s 8cherhlcdPheictldtsddtéd trd the

(Cl-C4)al kyl ; a pharmaceutically acceptable salt thereof, or a solvate
orhydr AeRGonsisfies oAy, ai(SeiCalalil 8- to S-membered partally or fully

saturated carbocyclic ring(s}), and 3- to 8-membered partially or fully saturated
heterocycle, where said chemical moiety is optionally substituted with one or more
substituents;

or R*taken together with either R* or R* forms a fully or partially saturated 5- to
6-membered heterocyclic ring, where said heterocyclic ring is optionally substituted with
one or more substituents;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

158. The compound of claim 156 wherein R*is a chemical moiety selected from the
group consisting of (C1—Csg}alkyl, aryl{C,—C,)alkyl, 3- to 8-membered partially or fully
saturated carbocyclic ring(s), and 3- to 3-membered partially or fully saturated
heterocycle, where said chemical moiety is optionally substituted with one or more
substituents;

or R*taken together with either R* or R* forms a fully or partially saturated 5- to
B-membered heterocyclic ring, where said heterocyclic ring is optionally substituted with
one or more substituents;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.

159. The compound of claim 157 wherein R*is (C,~Cg)alkyl, fluoro-substituted (C—
Cs)alkyt, cyclopentyl, cyclohexyl, piperidin-1-yl, pyrrolidin-1-yl, or morpholin-1-yl;



156. The conpound of cl aim 154 wherein R2b and R2C are both hydrogen; a
phar maceutically acceptable salt thereof, or a solvate or hydrate of
said conpound, or said salt. 157. Theg corrpound of claim 155 wherein R4
is a chemcal noiety selected fromthe group consisting of

(Cl- ) al kyl 5 ﬁa\r‘héé@uﬁ@éﬂ@éd&!bt’ab}% satt%éeéreaﬁ)@g@@hte%f hy@rhieyof%.df ully
saturated carbocyclic ring(s), nbered partially or fully

sat ur at S@MPRERG B EFEIBt wher e sal d chem caI m)l ety is optionally
substituted with one or nore substltuents or R4 taken together with

either RUor Rib forns a fu_II){ partially saturated 5- to 6-nenbered
het er ocyclP@ Thegmrayed of glainy %wawetfy% %&gqrpp)g!hvb flagroresalituted (Cq—
substi tlé%iky{“c!yh‘loﬁ@iﬂ?l Qicldﬁré&ﬁ |§|H9ﬁ|rh t1LWny$rohcﬁn-ﬁtWrd?%€&|dﬁéimai -y

accept abl e salt t a solvate or "hydrate of sald conpound, or
said salt. 1§aoharmaceﬁlﬁalbaﬁme@tﬁb@|saitmex§@ Mreselyaie ra hydrate ¢fisaldi cal

noi ety %%h%hﬁ@ driegidddalie  group consisting of (Cl-C3)al kyl,
aryl (Cl-C4)al kyl, 3- to 8-nmenbered partially or fully sat ur at ed

car bocyclic rlng(s) and 3- to 3-nenbered partially or fully saturated

het er ocychgy. e sthd of BN ‘F@é wﬂ@r’eﬁl‘-f‘ i$ §th?PidoBFb%y| ¥, Shibiubigatfsl W t h

one or nore substituents; or t aken togef her wth el'ther R3a or
forms a ZZriiflyorepropalk aniZad Hgﬂug@bufryht ed 5- to 6-nenbered heterocycli c

ring, where %%rﬁﬁ&&tﬂ&%dcﬁgﬁbl@%\t?hef?@éf' SN2LdNat ?%Pﬁ&:{lr‘é\{é%(ﬁ%aw th one

or nore substituents harmaceutically accepta e sa ereof, or a
soIvateC@ﬂWﬁy@idﬁéa@ﬁaﬁald conpound, or said salt. 159. The conpound of
claim157 wherein R4 is (Cl1-C8)al kyl, fluoro-substituted (Cl C8) al kyl
cycl opentyl, cyclohexyl, piperidin-1- yI pyrrolidin-1-yl,

mor phol i n- 162 ylhe copgouad pﬁdam&&whwlrﬂ K inetwhisabrapys 312,2-trﬁlgﬁ@@fhyl or a

sol vate \Aﬁﬁg{o o% pgrzzgkj@}fo%g@r)und or said salt. 160. The conpound of

claim1l ere kyl, fluoro-substituted (Cl- C3)al kyl,
cycl opentyl, acwrmaeeaylballypaqgeplaubmamilyareofpwa solvate or hydrate afsaid

mor phol i Firbio¥ihd, or said salt.

163. The compound of claim 154 wherein R*® and R® are each independently
hydrogen, {C—C.)alkyl, or fluoro-substituted (C—C,)alkyl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

164. The compound of claim 155 wherein R**and R* are each independently
hydrogen, (C1—Cy)alkyl, or fluoro-substituted (C,—C,)alkyl;
a pharmaceutically acceptable sait thereof, or a solvate or hydrate of said

compound, or said salt.

165. The compound of claim 156 wherein R* and R* are each independently
hydrogen, (C—C,)alkyl, or fluoro-substituted (C—C,)alkyl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.

166. The compound of claim 157 wherein R*and R* are each independently
hydrogen, {C—Cg)alkyl, or fluoro-substituted (C,—C,)alkyl;
a pharmaceutically acceptable sait thereof, or a solvate or hydrate of said
compound, or said salt.



a pharmaceutically acceptable salt thereof, or a solvate or hydrate of
said conpound, or said salt. 161. The conpound of claim 159 wherein R4
is ethyl, isopropyl, 2,2,2-trifluorogghyl, 2,2-difluoropropyl or
2,2-difluorobutyl; a pharnmaceutically acceptable salt thereof, or a

sol vate or hydrate of said conpound or said salt. 162. The conpound of

cl ai m 160 ein R4| - 2-trifluoroethyl,

2,2-difl ua%%k@p%m%“n gtﬁﬁ %Wﬁ Jag gbeﬁrﬁﬁe uﬂléea‘?q nﬁ’écept abl e

igli%t Erﬂmwm‘genoqcaacggkwabreﬂ?abwlmw @)‘1_(sga[dy| conpound, or said salt.
e conpo m

ndependent | PHAGGAlY FESes AP erest. of 4,00 VRS oh Brralh dgaid

(Cl- CG4) aloypoundy aplsaidnsatteut i cal |y acceptable salt thereof, or a solvate

or hydrate of said compound, or said salt. 164. The corrpound of claim
155 wherein R3a and R b are each independently hydrogen, (Cl-C4)alkyl,

or fl uor04sabmes ddhﬁ;ﬁdmﬂ@icl% abkwherem RNahdIRERIE e Indeperptipbl e sal t
t her eof , S blmrate of sajd gé)gqound or said salt. 165.
The conﬁHHFﬁQer %GT(S TW‘YLS‘@' By gihstidied GndCaRIar e each independent !y
hydrogen,  ( Cly Sitbrivabatiticaly ddceptaplessal Stidrboft acb (&NatE4) Bldiate ofdaid

pharmaceutical |y acceptable salt thereof, a solvate or hydrate of
said cSPpRRHRG %'rsagéaﬁ salt. 166. The corrpound of claim 157 wherein R3a
and Rib are each independently hydr ogen, (Cl-C4)alkyl, or

fl uoro-substi tut ed (Cl-C4)al ki pharjaceutical ly acce%; abl e salt
ther eof . 4PYaTNEAAROUNG Of Higkn RGwBRreRHR S and BissiaRach BHSeeNdentnl . 137

167. The, yaRsge ﬁﬁ@bmﬁﬁ%ﬁﬂu&ﬁﬁsuﬂwmﬂd%@ )yakgl; R b are each
r

mdependently ogen i)t t)p:: , or ft'uor o- substi t ut ed
(Cl- C4) al kyl a%h%'ﬁﬁ?%'&é‘ e8P 9'%@8&'&@%%f%mwat?ﬁéhwﬁte Fsaid sol vat e

or hydr &lofpRling rQaid salt.

170. The compound of claim 161 wherein R* and R* are each independently
hydrogen, (C1—C,)alky], or fluoro-substituted (C—C,)alkyl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

171. The compound of claim 162 wherein R**and R* are each independently
hydrogen, (C4—C,)alkyl, or fluoro-substituted (C—C,)alkyl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said sait.

172. The compound of claim 134 or 135 wherein X is S, SO, or SO;;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.

173. The compound of claim 172 wherein R*is a chemical moiety selected from the
group consisting of (C—Cg)alkyl, aryl(C—Cy)alkyl, 3- to 8-membered partially or fully
saturated carbocyclic ring(s), and 3- to 8-membered partially or fully saturated
heterocycle, where said chemical moiety is optionally substituted with one or more
substituents;



conpound, or said salt. 168. The conpound of claim 159 wherein R3a and
Ri b are each independently hydrogen, (Cl-C4)alkyl, or
fluoro-substituted (CLl-C4)al kyl; a phggnaceutically acceptable salt
thereof, or a solvate or hydrate of said conpound, or said salt. 169.

Ehg conpound aafCR;w(iaErtm Iﬁbrw?tlthre?ﬂhér RBar R?’Pdoﬂlsga ﬂ"cg o&p@ﬂﬁallym;uetwemd» y

ydr oge a or oro-s. tute

phar mac ot PELRTe SRS DRIl a0 i s ety ST e oploieny subged wit

sai d Cajmmumbreeubﬁmﬁtﬁal t. 170. The conpound of claim 161 wherein R3a
and Rib are ea i ndependent | yd en Cl- al kyl .

or f | uor o- subsatﬁ’ 5\5‘{“889 y@ﬁcﬁgt@g;sa&?%fﬁ‘?fnérc%ﬁ‘i’q\z’%ﬁlor i]/y%[@t?ecgtsﬁlﬁil e salt

t her eof ,cofipoand @reaidaafr hydrate of said conpound, or said salt. 171.

The conpound of claim 162 wherein R3a and Rib are each independently
hydrogen, (Cl-C4)alkyl, or fluoro-substituted (Cl-C4)alkyl; a

phar maceut1 78, arHeycoamﬁa abctigins &7 3 whérererfis (@J—C@)aﬂ@l wam-smbshméaqcs- of
sai d Eﬁund or claim 134 or 135

wheroi o EPRleN Syoipertas Systohexid BRaidim ol AVRBID AL ABMAIRSAYE ¢ For cof

or a sol vat e pshdnyeEdltiealBf actaptdble ANBMWIEE, 004 sEidte of Bl dratelofaidThe
conpound of clqil m 172 \ﬁ/nerel n R4 is a chemcal noiety selected fromthe
(

group c&REIPOLNGPrSRidE@E. CB) al kyl, aryl (Cl-C4)al kyl, 3- to 8- menbered
partially or fully saturated carbocyclic ring(s) and 3- to 8-nenbered

partially or fully saturated heterocycle, where said chemical noiety is
opt i onal | y72ubh¢tGomposad gf eiRiM et ‘HPerﬁ’(B‘r% is etk isopmRyb €12, %ﬁ’ﬁ'uoﬁethih t aken

t oget hery Mﬂdﬁ‘lho@bfz&wror@ﬂ-d@lﬁo@bhtyf0”73 a fully or partially sat urat ed 5-
to 6-menbered heterocyclic ring  where said heterocyclic ring i

optional 'y sRtarmasehicain acepiable sal Hinreols A OYAIB AL gydrgte of sdid
phar maceidhigeahd, or asaRftabl e salt thereof, or a solvate or hydrate of
sai d

176. The compound of claim 172 wherein R*®and R* are each independently
hydrogen, (C,—C,)alkyl, or fluoro-substituted (C,—C,)alkyl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

177. The compound of claim 173 wherein R*® and R* are each independently
hydrogen, (C—Cy)alkyl, or fluoro-substituted (C,—C,)alkyl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salf.

178. The compound of claim 174 wherein R*and R® are each independently
hydrogen, (C—C,)alkyl, or fluoro-substituted (C,—C,)alkyl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

179. The compound of claim 175 wherein R*and R™ are each independently
hydrogen, (C1—Cg4)alkyl, or fluoro-substituted (C,—C,)alkyl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.

180. A pharmaceutical composition comprising (1) a compound of claim 1, a



conpound, or said salt. 174. The conpound of claim 173 wherein R4 is
(C1-CB)al kyl, fluoro-substituted (Cl- CB)al kyl, cyclopentyl, cycl ohexyl,
piperidin-1-yl, pyrrolidin-1-yl, or nmgpholin-1-yl; a pharmaceutically
acceptabl e salt thereof, or a solvate or hydrate of said conpound, or

sai d sal ;Sharrilﬁéeutlﬂlﬁr aﬁ;@@ﬁ’@HI@%aﬁihé?éﬁ' 6? éLgrﬂvéf@%F ﬁﬁd?ai@”of 'sﬁld%mﬂound or

i sopropy 2,2,2-trifluoroethy uor o

2, 2- d|f|i?dﬁ§ﬂihﬁw (2)@ Mmﬁ%!émllsfc%ce@taalec%gp@bf @Ill@%nt{ortq@érﬂeéof or a
solvate or hydrate of said compound, or said salt. 176. The conpound of
claim 172 wherein R3aand R3bare each independently hydrogen,

(C1-A4)al kyl, or fluoro-substituted (Cl-C4)al kyl; a pharmaceutically
acceptabl e salt thereof, or a solvate or hydrate of said conpound, or
said salt. 177. The conpound of claim 173 wherein R3aand R3bare each

i ndependently hydrogen, (Cl-C4)alkyl, or fluoro-substituted

(Cl-C4)al kyl; a pharmaceutically acceptable salt thereof, or a solvate
or hydrate of said compound, or said salt. 178. The conpound of claim
174 wherein R3a and Rib are each independently hydrogen, (Cl-C4)alkyl,
or fluoro-substituted (Cl-C4)al kyl; a pharmaceutically acceptable salt
thereof, or a solvate or hydrate of said conpound, or said salt. 179.
The conpound of claim 175 wherein R3a and Rib are each independently
hydr ogen, (Cl-C4)al kyl, or fluoro-substituted (Cl-C4)al kyl; a
pharmaceutically acceptable salt thereof, or a solvate or hydrate of
said conpound, or said salt. 180. A pharnmaceutical conposition
conprising (1) a conpound of claim1, a 139 pharnaceutically acceptable
salt thereof, or a solvate or hydrate of said conpound or said salt;
and (2) a pharmaceutically acceptable excipient, diluent, or carrier.



