Title: |1-BETA- HYDROXYSTERO D DEHYDROGENASE 1 | NHI Bl TORS USEFUL FOR THE
TREATMENT OF DI A- BETES, OBESITY AND DYSLIPIDEM'A (1) § &etdmbétiosact :
Conmpounds having Formula (1) including pharmaceutically ac- ceptable salts,
hydrates and sol vates thereof, are selective inhibitors of the 1lf[err]-
HSD1 enzyne. The conpounds are useful for the treatment of diabetes, such
as noni nsulnnTirseTidetArdiIgNE0RBURLINHEDN)DER THEPATHNY COOPERATION EBEATY (P(n‘nsul I n
resi s- tance, dylsipidenm a, hyperlipidema, hypertension, Syndronme X, and
ot her synp- tons associated with NI n»-'n-a_.;.. Decenber 2006 WD 03/104207
PCT/ USQ 3/(197 3®8d InfelleFiubl PRkperty- B ganidoliolT | £2§

1 | NHI BI TORS USERGmatioR{RugHE TREAT Dﬁ@ﬂﬂ!@%ﬁ@wﬂl@t@m NASE

DYSLI PIDEM A 5 FI ELD OF THE | NVENTI O present i nvent.ion relat es to

i nhi bitors 643)!%“9@ FhplicptionRates hydro ster(ﬂ

(11(3-HsD-1 & h%%m:lur?@?%ods of Gt eat mnwgpﬁ%? unds The
conpou mmwr—m—mm
dependen@V i/ rinatfpe wleatiogt | | €78 DS C“"i‘ﬁﬁg@ ’?F“%'Ue %ﬁ%ﬁ o'&@sl ty,

li pid dld%grdter s and ot her g : §%§,§§ and conditions vens

| NVENTI ON° D B e eplienig el TP asif aestg@res Staﬂdmao@vn@sm sl A

char act e&iﬁ%gnatmb[.ﬁlﬁmge%?t edijge\é&g &6 Rbook) asrréZ Pﬁ%d?né;deBD %ﬁ t he
fasting state t wo generally %@K@

type 1 dpgh@ieSmeu@k: | NSUl i n- dependeplsgdi abeﬁesmeij va

patients produce l1ttle or no insulin, theMaoLmoN, OWEHcPh,PE@gLHUas(B@ ucose
utili zat @@rrubiedsh taysp@e:2 di abet es, @kgaoni NSHEFRLAS P@ri'a‘eﬂ‘t“ Hr Bb&ES
nmellitus (NIDDM, wherein patients produceVFﬁ’quﬁ A even exhi bit

hyper i ns@d irgeny Batt pl asma i nsul i n | evel s @4 disigdked Shadar-s8asTE ABIPO ga@GEIGW at ed
in - 60/387,385 - 10 June 2002 (10.06.2002y US ~ KE, LS, MW, MZ, SD, SL, 8Z, TZ, UG, ZM, ZW),
) Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM},
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, HI, FR, GB, GR, IIU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, Bl, CF, CG, CI, CM,

(71) Applicant (for all designated States except US): MERCK:
& CO,, INC, [US/US1; 126 East Lincoln Avenue, Rahway,

N7 07065-0907 (US).
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).
(72) Toventors; and Published: '
(75) Inventors/Applicants (for US only): OLSON, Steven, _  yishour international search report and to be republished
H. [US/US]; 126 EBast Lincoln Avenue, Rahway, NI upon receipt of that report

07065-0907 (US). BALKOVEC, James, M. [US/US];

126 East Lincoln Avenue, Rahway, NJ 07065-0007 (US).  For two-letter codes and other abbreviations, vefer to the "Guid-
ZHU, Yuping [CN/US]; 126 East Lincoln Avenue, Rah-  ance Notes on Codes and Abbreviations” appearing at the begin-
way, NJ 07065-0907 (US). : ning of each regular issue of the PCT Gazette.

O D 01O 0

(54) Title: 11-BETA- HYDROXYSTEROID DEHYDROGENASE 1 INHIBITORS USEFUL FOR THE TREATMENT OF DIA-
BETES, OBESITY AND DYSLIPIDEMIA

(57) Abstract: Compounds having Formula (I), including pharmaceutically ac-

1 N—N - ceptable salts, hydrates and solvates thereof, are seIecuve “inhibitors of the 11p-
(R)s- l ! »\ HSD1 enzyme. The compounds are useful for the treatment of diabetes, such as
roninsulin-dependent diabetes , hyperglycemia, obesity, insulin resis-

R3 lin-d dent diab (NIDDM), h 1 b li

A i tance, dylisipidemia, hyperlipidemia, hypertension, Syndrome X, and other symp-
B RE- toms associated with NIDDM.

WO 03/104207 A2




20 conparison with non-diabetic subjects), while at the sane tine
denonstrating hyperglycenia. Type 1 diabetes is typical Byacembeed0fit h
exogenous insulin adm nistered via injection. However, type 2 diabetics
often develop "insulin resistance”, such that the effect of insulin in
stimul at i N§ogb/uaase and |ipid netabolismin the main | nediTiusezEem®si ti ve
ti ssues, nanely, nuscle, liver and adi pose tissues, is 25 di m nished.
Patients who are insulin resistant but not diabetic have elevated insulin
| evel s that conpensate for their insulin resistance, so that serum gl ucose
| evel s are not elevated. In patients with NNDDM the plasma insulin
| evel s, even'ﬁﬁfﬂ(ﬁbﬁﬁEfﬁﬁENf% ated, are insufficient to overcone the
nsul1n resistance

pronounced i resulting in_ hyperglycenma. 30 Insulin
resi stance i s pPERAPFTYRRQEESTERQID OQﬁN&§%} EFORFHPEFUYL not yet
conpl et el y urkER SHETREABMENTORBIABETES OBHSITEAND BYISLIFIDENMIAI ci ent
activation of glucose uptake, dimnished oxidation of glucose and storage
of glycogen in _nuscle i nadequate insulin repression of lipolysis in

adi pose t i’ssJEERR®H FHEBIVE se production and secretion by the liver.
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di sease, hypertension, nephropathy, neuropathy and retinopathy. Therefore,
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listed above ‘hyperinsulinemia (plasma insulin levels that are the same or even elevated in
20  comparison with non-diabetic subjects), while at the same time demonstrating
 hyperglycemia. Type 1 diabetes is typically treated with exogenous insulin

administered via injection. However, type 2 diabetics often develop "insulin

resistance”, such that the effect of insulin in stimulating glhucose and lipid metabolism

in the main insulin-sensitive tissues, namely, muscle, liver and adipose tissues, is

25  diminished. Patients who are insulin resistant but not diabetic have elevated insulin

levels that compensate for their insulin resistance, so that serum glucose levels are not

elevated. In patients with NIDDM, the plasma insulin levels, even when they are

elevated, are insufficient to overcome the pronounced insulin resistance, resulting in

hyperglycemia.

30 Insulin resistance is primarily due to a receptor binding defect that is
not yet completely understood. Resistance to insulin results in insufficient activation
of glucose uptake, diminished oxidation of glucose and storage of glycogen in muscle,
- inadequate insulin repression of lipolysis in adipose tissue and inadeguatg glucose
production and secretion by the liver. B



Treatment of type 2 diabetes typically includes physical exercise and
di eting. Incregging the plasma |evel of insulin by adm niédlecatriben2@le

sul fonylureas (e.g. tolbutam de and glipizide) or neglitinide, which
stinul ate the pancreatic (3-cells to secrete nore insulin,.and/ or by

i nj ection Wbomed7i n when sul fonyl ureas or neglitini de ZCThsonmess
ineffective, can result in insulin concentrations high enough to stinulate
i nsul i n-resi stant tissues. However, dangerously low | evel s of plasma

gl ucose can result, and an increased I evel of insulin resistance can
ultimately occur. Biguanides increase insulin sensitivity, resulting in
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high VLDL. These patients, whether or not they develop overt diabetes mellitus, are
13 atincreased risk of developing the cardiovascular complications listed above.
' Treatment of type 2 diabetes typically includes physical exercise and
dieting. Increasing the plasma level of insulin by administration of sulfonylureas (e.g.
tolbutamide and glipizide) or meglitinide, which stimulate the pancreatic f—cells to
secrete more insulin,.and/or by injection of insulin when sulfonylureas or meglitinide
20  become ineffective, can result in insulin concentrations high enough to stimulate
insulin-resistant tissues. However, dangerously low levels of plasma glucose can
result, and an increased level of insulin resistance can uktimately occur.
Biguanides increase insulin sensitivity, resulting in some correction of
hyperglycenlia. However, many biguanides, e.g., phenformin and metformin, cause
25 lactic acidosis, nausea and diarthea. ' :
The glitazones (i.e. 5-benzylthiazolidine-2,4-diones) form a newer
class of compounds with the potential for ameliorating hyperglycemia and other
symptoms of type 2 diabetes. These agents substantially increase insulin sensitivity in
muyscle, liver and adipose tissue, resulting in partial or complete correction of the
.30 elevated plasma levels of glucose substantially without causing hypoglycemia. The
glitazones that are currently marketed are agonists of the peroxisome proliferator
activated receptor (PPAR) gamma subtype. PPAR-gamma agonism is generally
believed to be responsible for the improved insulin sensitization that is observed with
the glitazones. Newer PPAR agonists that are being developed for treatment of Type
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1 or a pharmaceutically acceptable salt or solvate thereof, wherein: A
and B nay be taken separately or together; A and B. toget’}fblae(r@m%%ﬁ@s (a)
Cl al kyl ene optionally substituted with 1-3 hal o groups, and 1-2 R groups
wherein R wegnegents Cl_3al kyl, OC _3al kyl, C6_roar C 4aPKyUwae788¢ phenyl
optionally substituted with 1-3 halo groups, or (b) C2_5al kanedi yl such
that they forma 3-6 nenbered ring wwth the carbon atomto which they are
attached, said ring optionally containing 1 double bond or 1-2 heteroatons
selected fromO0O, S and N, said 3-6 nmenbered ring being optionally
substitut ed V&&lhbe?ésaﬁa}of y}sﬁg%em%%ggsml POt Giofe Bf B PPRK G Yulih, and
bei ng further titut groups sel ect ed Trom hal o,
Cl: 4al kyl ,- ha@ééelta%%bm- Cr_3acyl, G _ 3acyloxy, G _3al koxy,

g 4al kyl OC( O -, C24al kamgle,is £2dhtihtygyded f@rneBahthodsOf t8aing yliabet€rand

3al koxyC1_3al e 2 wherein. R is as
previ ously dtlégﬁeog eac%%eg%?éngg;ﬁog tSl\tmlg%lll ndepe(\r%ently sel ected from
the group consisting of OH, halo, Cl_loal kyl, Cl4al koxy and C6-1loaryl,

sai d Cl_r oal kyMMSRY@H YHEANYENTEON! kyl portion of G _ 6al koxy being

opti onaIIy substituted wth 1-3 halo, O4 OC _3al kyl, phenyl or naphthyl
groups, said phenyl alndfmapmwherbam@n@mawemmunglr@mmmcthytfednmth 1-3
substituents independently selected fromhalo, OCH3, OCF3, CH3, CF3 and
phenyl, wherein said phenyl is optionally substituted with 1-3 halo
groups, -3 a Decenber 2006 el t gr dépbt t aken together represent a
fused Chaal kyl or aryl ri ng( %\ogally substituted with 1-2
OH or R groups, wherein R is as nbo ti R is selected from
the group consisting of. (a) C, _l4alkyg ogtdonally substituted wth 1-6
hal o groups and 1-3 substituents selected Trom OH, OCl _3al kyl, and phenyl,
said phenyl being optionally substitut gd with 14 groups independently
selected from hal o, OCH3, OCF3, CH3 and CF3, and said Cl_3al kyl portion of
OCl - 3al kyl bei ng opt ioonaﬂlﬂnya@utbsﬂﬂcu@p@dﬂe\mlthrsolva®thtabqf,‘glmmjrps; (b) phenyl

or pyridyl optionally sygstididad el Q. OHor R groups, wthR
as previously deflneéb‘ l(d (3[2 n\f&i[?entcfy > |onaIIy sub tltuted vmth 1-3

substituents i ndeperﬁl Vg%ré?feéﬂlt?(ﬁbﬁﬂ Igne ppponally 1-3bapy
Cl_3al kyl paoubs,and DEBCerodpd Kyhein hﬁqmgseﬁxptj, -almat, loC, sallegf u:&tlwe.damylédt of-3 hal o
groups; ( d%)he %Jg%milly(segst19_| %chlcia l?a? Xu S, cgrf(l))) C, salkanediyl such that they form a 3-6
membered ring with the carbon atom to which they are attached, said ring optionally-containing 1
double bond or 1-2 heteroatoms selected from O, S and N, said 3-6 membered ring being '
- optionally substituted with C;..alkylene, oxo, ethylenedioxy or propylenedioxy, and being further
optionally substituted with 1-4 groups selected from halo, Ci-qalkyl, haloC,_alkyl, Cysacyl, C;.
sacyloxy, Cy.alkoxy, C,alkylOC(Q)-, Cysalkenyl, C,4alkynyl, C;salkoxyC; salkyl, C,.
salkoxyC,_salkoxy, phenyl, CN, OH, D, NH:, NHR* and N(R"), wherein R* is as previously
dcﬁned;

) cach R' represents H or is independently selected from the group consisting of:
OH, halo, C, jpalkyl, C,.¢alkoxy and Cq jearyl, said Cyalkyl, Ce.ioaryl and the alkyl portion of C,. -
salkoxy being optionally substituted with 1-3 halo, OH, OC,_salkyl, phenyl-or naphthy! groups,

- said pheny! and naphthyl being optionally substituted with 1-3 substituents independently

. selected from halo, OCH,, OCF;, CH;, CF; and phenyl, wherein said phenyl 1s optionally
substituted with 1-3 halo groups,



-wherein R is as previ ously defi ned,

CHZC(O)NHR‘ V\,herel n R‘ is as preV| ously defi ned (rg)' NHZ NHR and N(R')2
‘and R3 i s sel ect eoﬁDﬁmmbWe?Ogﬁoup

consi sti-ng of. -C, _, 4al-kyl, 2. Ioalkenyl "SC1_ 4a|ky| CA.,oaryl ,.

het er ocyclyl and heteroaryl sai d al kyl, alkenyl aryI heterocycryl
heteroaryl and the al kyl portion of SC 4al kyl belng optlonally
substituted with (a) R ,(b) 1-6 halo groups and (c) 1-3 groups sel ected
fromOH, NH2, NHC, .4al kyl, N(C, 4al kyl )2, Cl4al kyl, OCl-4al kyl, CN,

C 4a|kyIS(C»x wherein x is 0, 1 or 2, C14a|kyI802NH- H2NSQO2- ,

C, 4al kyl NHSQ27 and (G . 4a|ky|)2N802- said C 4al kyl and the Cl-4al kyl
portions of said groups being optionally substituted with phenyl and 1-3

hal o groups, and Ris selected from heterocyclyl, heteroaryl and aryl, said
m hal o,

group being OptIO ¥y sub tut with 1- eletedfr
Cl - 4al kyl , Cl4al k %%{"“PS%H‘F °§C & PRl %&%ﬂ? “E*H’ Ky 1S02NH- ,
H2 NSOZmay®e4iatlldn91ﬂNﬂS®Qut¢d Vid) 42 kol B? ENBPE -whekehd RGlbs dcﬁﬁéﬂ&ad»deyl and, said

Cl4al kyl and the Gl4al ky rtions of said groups being optionall
substituted with 554 ‘51‘?5‘%‘]‘6‘@%%%%@!@&@8Cﬁl@‘iﬂ"@ﬂ%ﬁb’@i‘*@&ikyl 3a 8

Dec enmb ewitlp ddalojgrougs addehdxbstmmcstsdecttbm&enm{ 0 \datiet amt phemb,eaidd sel ect ed
LN F d

f A q’ﬁf‘gﬁ ﬁ&%"l’gn’i‘fi’%ﬂl‘ b%%"'te il llﬂcﬂ? VIR “er‘?ﬁer\ueq{plse[ﬁ?tﬁirg“ﬁ“%ﬂ% %eut ically
ac ce pt LHtte FHaapd GFs, and spish (el -3alied pastion of OC) . 3alkyl being optionally substituted with
1-3 halo groups; (b) phenyl or pyridyl optionally substituted with 1-3 halo, OH or R? groups,
 with R* as previously defined; (¢) Cy.19 alkenyl, optionally substituted with 1-3 substituents
independently selected from halo, OH and OC;.}élkyl, said Cj.3alkyl portion of 001;3 alkyl
being optionally substituted with 1-3 halo groups; (d) CH2CO2H; (¢) CH2CO2C1-galkyl; ()
CH2C(O)NHR? wherein R* is as previously defi ned; (g) NH,, NHR? and N(R* )z wherein R® is as
previously defined;
and R? is selected from the group consisting of: C,_jsalkyl, Cy.10alkenyl, SCy.
| salkyl Ceoaryl, hcterocyclyl and heteroaryl said alkyl, alkenyl, aryl, heterocyclyl, hetcroaryl and
‘the alkyl portion of SC,.Galkyl being optionally substituted with (2) R; (b) 1-6 halo groups and
- {c) 1-3 groups selected from OH, NH,;, NHC, _salkyl, N(Cysalkyl);, Cy.qalkyl, OC14alkyl, CN,
Cr4alkylS(0),- wherein x is 0, 1 or 2, Cy_alkylSO,NH-, H,NSO,-, C,4alkyINHSO;- and (C,.
" qalkyl);NSO,-, said Cy.jalkyl and the C} 4alkyl portions of said groups being optionally
substituted with phenyl and 1-3 halo groups, and
R is selected from heterocyclyl, hetercaryl and aryl, said group being
optiotially substituted with 1-4 groups-selected from hale, C1_4alky1 C4alkylS(0),-, with x as
prcwously defined, C, 4 alkylSOzNH- H,NSO,-, Cp_qalkyINHSO,-, (Ci42lkyl),NSO;-, CN, OH,
0OC1-4alkyl , and, said C1.4alkyl and the C14alky! portions of said groups being optionally
substituted with 1-5 halo and 1 group selected from OH and OCy.3alkyl.
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3b 8 Decenber 2006 1In a third aspect, there is providedggkggﬁ%gpgﬁﬁgicaJ
conposition conprising a conpound as defined above in conbination wth a
pharmaceutically acceptable carrier. In a fourth aspect, there is provided
a use of a conpound as defined above for the nmanufacture of a nedi canent
for treating hyperglycem a, diabetes or insulin resistance in a manmalian
patient in need of such:treatnment. In a fifth aspect, there is provided a
use of a conpound as defined above for the manufacture of-a medi canent for -
treating non-insulin dependent diabetes nellitus in a- mammalian patient in
need of such treatnent. In a sixth aspect, there is provided a use of a
conpound as defined above for the nanufacture of a nedicanent for treating
obesity in a mamalian patient in need of such treatnment. In a seventh
aspect, there is provided a use of a conpound as defined above for the
manuf acture of a nedicanment for treating Syndronme X in a mamual i an patient
in need of sudh aspwad mpeat. them isprovdaght donpspEctlectthRg theSgriiipdonsigigiga use of
a conmpoundhfas defined above for the manufacture of a nedi canent for
treating a lipid disorder selected fromthe g group consisting of
dyslipi.dem a, hyperlipidem a, hypertriglyceridem a, hyperchol esterol em a,
low HDL and hi gh LDL in a mamualian patiegy in need of such treatment. In
a ninth aspect, th* e~ s prayided_a use of 4 conpound as defined above for
the manufacture o redNCa r treati 3t herosclerosis in a
manmal i an pati ent ~edjbj such treatne c 8 Decenber 2006

Di-scl osed herein is a cgspound -represent ed onpuya I: (Ri)a |l N-N A NKRa
B R2 10 or a pharmaceu al | ybaccept abl e sal t \or_#sol\vat e t her eof, wherein:
$ A and B may be -taken , , )““<7 g

Cl

~or a pharmaceutically acceptabie salt or solvate thereof.
- ~3b-



separately or together, when taken separately, A represents hal o,

Cl _6al kyl, OCL. 6al kyl or phenyl, said al kyl, phenyl and &becenibdeyP0@®Hrti on
of OCl _bal kyl being optionally substituted with 1-3 halo groups; 15 and B
represents represents H, halo, Cl.6alkyl, -0OC.6alkyl, -SCaalkyl, Cz_

6al kenyl, phenyl or naphthyl, said al kyl, al kenyl, phenyl, naphthyl, and
the al kyl portions of -OCL.6al kyl and -SCt.6al kyl being optionally .
substituted with 1-3 groups selected fromhalo, OH CH3O CF3and OCF3; and .
20 when taken toget her, A and B together represents. (a) Cl4al kyl ene
optionally. sub ded with 1-3 hal o, groups, and 1-2 R_groups wherein R
represents Cl - k}l‘f' aggept, Hhergc{ Pm"’éﬁhéal?h@fm%ﬁh‘tl@?ll LPOFHO GRMBIESINGDE i onal | y
substi t ut e:dnpmm&hs]ieﬁmeh&b@legﬁ SdhidSnatioh with) p@maceﬁﬁéa\l}\ﬁﬁ&@ﬁ%lew that they
forma 3-6 nenbered ring with the carbon atomto ich 25 they are
attached, sai dIr kdepribmspaesh ahdre is oomidedra usg of adombdnﬁdlamﬂéﬁmd abev2 fxeher oat ons

sel ected %?”M nbe ed ri i anal |

substi t ut fggﬁma&ﬁ 9L al Ky er{%jr t§ea§n %frﬁ)ylc ﬁ‘?lggfps ‘ﬁg‘ﬁf@ﬁ@a%biy, and
bei ng furmmbmpa@ﬁaluweedgfﬂysh&mm with 1 4 groups selected from hal o,

d 4al kyl, hal ogl 1- 3acyl 3

a . 6al kyl 0( O) - @Ihl% er’lyi %ﬁéwﬂ%c/&nyfls,e % L é'ﬁ%%@ ‘?ﬁ?‘ié}?‘fw&f % Decenber
2006 WD eapqm@wfmedj@@@#nn@gse@hg g 3ahleuiCide@aldoo diabetph erliius &N OH, D,

NH2, NHRa, and. gzhﬁy previously defined; each R
represents H or |s n e&g&n yéagné T'écted from the group consisting of.

OH, halo, Cl1_| ba? Risgth, asmpct Bhdrk oxpyrovdall £Bsei afar ydmpotidd b definkd oy |f0r thé-i oa vyl
5andthemglll ing optiopally substif with 1-3
hal o, 'ﬁw&“ﬁ&f enygf%‘?'%r‘%g %{‘ﬁ’b‘f " pemakan RRIGH IR PP It pht hy ]
bei ng optif@ﬁﬁamty substl tuted with 1-3 substl tuent s mdependently sel ected
from hal o, ph nyl., “wherei.n

optionally substl t % as%%_theé;% 42 5968 compougd af Ej’rv&yg?iéh‘? aken

t oget her mapfastenof faﬂfedﬂsaubrlcﬁorﬁmhﬂngg SymdroateyX i b MZmmalian patlent in need of

such treatment.

In an eighth aspect, there is provided a use of a compound as defined above for the
manufacture of a medicament for treating a lipid disorder selected from the group’ consisting
of dyslipidemia, hyperhpldemla hypertriglyceridemia, hypercholesterolemia, low HDL and
high L.DL in a mammalian patlent in need of such treatment.

In a ninth aspect, there is provided a use of a compound as defined above for the

manufacture of a medicament for treating atherosclerosis in a mammalian patient in need of

such trcatment

—3 -



whi ch may be optionally substituted wwth 1-2 OH or Ra groups, wherein Ra is
as defined above; R2 and R3 are taken together or separ d[Reopmhen@d0d aken
together, R2 and R3 represent (a) a C 3_s al kanediyl formng 15 a fused
5-10 nmenbered non-aromatic ring optionally interrupted with 1-2 double
bonds, and optionally interrupted by 1-2 heteroatons selected fromO0O, S and
N, or (b) a fused 6-10 nenbered aromatic nonocyclic or bicyclic group,
sai d al kanediyl  and aromatic nonocyclic or bicyclic group being optionally .
substituted with 1-6_hal o atons, and 1-4 of-OH, C _3al kyl, OG _3alkyl,
hal oC i _3al kyl, hal oPfsclosedbgrein s syepmppandyspiesented snFefmphdny|  bei ng opt i onal |y
substituted-with 1-4 groups independently selected from halo, G _3al kyl,
OCl- 3al kyl, and said Cl -3al kyl and the.Cl-3al kyl portion of OCL-3al kyl
being optionally substituted w gﬁ1 1- o gn s; when taken separately,
R2 is selected fromthe group c ngfss i /(a C-i4dalkyl optionally 25
substituted with 1-6 hal o groups and 1-3 bsiNt udht s sel ected from OH,
OC1- 3al kyl, and phenyl, said phenyl bei‘ﬂgBoptﬁZOnal |y substituted with 1-4
groups independently selected from hal o, OCH3, OCF3, CH3 and CF3, and said
Cl- 3al kyl portion of OCl- 3al kyl being optidnally substituted with 1-3 halo
groups; (b) phenyl or pyridyl optionally substituted with 1-3 halo, OH or
Rabgr oups, ;Qvi t tha as ploea!phmmlageudémlbvme&ptasﬁsf]ﬁarsgiﬁzaﬁ%egédf?a%hﬁolpti onal | yd
substituted with 1-3 su GtHe0 i.pde nt sel ecte rom hal o, OH an
OCl- 3al kyl , said Cl -3al E‘Szfﬂd ort#g%{ag% SZAKPEBE ng  optionally -
substituted with 1-3 haPdcRytasempsspaaigly, cCH2OO2H, (e) CHZCOZC |- 6al kyl;  (f)
CH2C( O) NHRa wher ei n Ra iAsep@sentsadicC 370 ; ; N( Ra) 2
P QU bakydl Delgﬂr!%l of PllenM1éaid %3?%8%207

G200 NRa . alcnazl Blall
pCTI 3'583?2%'838@2#%[ 4 UgmY oEBLL AT i el il i g b sreapo Aty 1

C2- 10al ke 1. 6al kyl, C6_loaryl, heterocyclyl and heteroaryl, said

al kyl , aikenyl, aryl, Bet Aid SdprbsentD B BAI N | } th on of
SC1- 6al kyl beisgﬂi ese Bitsent bl 9,@1%‘1%1 %dl%%@i?ylﬁ%%? oups

and (c) 1-3 gr ouﬁ@ﬁ)’?gﬁ}g@%’%%m? gﬁgtl t tl’e%}sém‘?}' %X.’ nephiiy|and fje@tkyhal kyl ) 2,
Cl - 4al kyl , OCRomigng 9f -Olgplkylpnd 8 Qushlkyidringwpsonallysubstituted with 1-3 groups
selected from halo, OH, CH;0, CF; and OCF;; and
20 when taken together,
A and B together represents.(a) C;.qalkylene optionally substituted
* with 1-3 halo groups, and 1-2 R* groups wherein R* represents Ci.salkyl, OCy salkyl,
Cs-10arC1.calkylene or phenyl optionally substituted with 1-3 halo groups, or (b) C,.
salkanediyl such that they form a 3-6 membered ring with the carbon atom to which
25 they are attached, said ring optiohally containing 1 double bond or 1-2 heteroatoms
selected from O, S and N, said 3-6 membered ring being optionally substituted with
Cralkylene, oxo, ethylenedioxy or propylenedioxy, and'being further optionally
substituted with 1-4 groups selected from halo, C; 4alkyl, haloCy salkyl, Cysacyl, Cy.
-sacyloxy,- C1.3alk0xy, C1.5a1ky10C(0)-, Cz.4a]kenyl, Cz.4alkyny1, Cl.3alkoxyC;.3aIky],
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x is 0, 1 or 2, Cl.4al kyl SO2NH-, H2NSC2-, Cl. 4al kyl NHSO2- and

(C1. 4al kyl ) 2NSQ2-, said Cy.4al kyl and the Cl -4al kyl por 8iDmEzember 2G(6d
groups being optionally substituted wth phenyl and 1-3 hal o groups, and R
is selected fromheterocyclyl, heteroaryl and aryl, said group being 10
opti onal | ywewstszdrut ed with 1-4 groups sel ected from halearoShssds cyl ,
Cl.4alkylS(Ox , wth x as previously defined, Cl.4 al ky1SO2NH, H2NSOr,

Cl . 4al kyl NHSQ2-, (C -4 al kyl)2NSQ2-, CN, OR OC1l-4al kyl , and, said

C -al kyl and the Cl-4al kyl portions of said groups being optionally
substituted with 1-5 halo and 1 group selected from OH and OCL-3al kyl. r

= compouna r SoRREL e by S AR, Rifh RhERACI LR 101 21 3 1 ©
phar rraceutlcmqvgﬂud&'@é%leébl e salt or solvate thereof, wherein: A and B may
be taken separately oreab@géiebﬁfsemy\ne,a1st1ﬁd@a1daﬁn;adeﬁbteﬂYronﬁhégﬁﬁlesents hal o,

CL. 6atkyl, OCL. 6a al k t
of  Oc bl ky FosEERG Ot DI Byl orediost g Bredvl s dFs: M@Up@%E"énh"B
represent§ r @pqlé’ls@Hwhpqrtloﬂ”@fl(béalbl)xmmgwwﬂﬂa@mﬂwﬁuf@ﬁlmm %%lnalee@ii .

6al kenyl, pheyylsaieq, ﬁl:%aﬁltohﬁé?hm upd katd k@amhphtwln%mg,c,pﬂaamy hyl and

t he aIkyI porti.on |k

substituted ®F Sh%iedé”lhf %én’ébsgé%%é&%gﬁmfi? SRET %‘Y%‘?Bf‘%g%%ﬁlé@@ *and OCF3;
and 30 when keGPt @g@hmsri whegisaibphenylds optoogly suptioned wifh &3 halo

PCT/ 13S03/ 17%%%,@ and B toget her represents (a) Cl. 4al kyl ene optional ly

éuis%;: Lyltlﬁdocl 32| &yﬁ h%wo 950 uBs taken togélther represgnt austed\&dsalEg'/l Or 5%1 Ty ) resents

which may be optionally substituted with 1-2 OH or R? groups, wherein R is as
defined above;
R? and R are taken together or separately;
when taken together, R? and R represent (a) a C 3.g alkanediyl forming
15  afused 5-10 membered non-aromatic ring optionally interrupted with 1-2 double
bondé, and optionally interrupted by 1-2 heteroatoms selected from O, S and N; or (b)
a fused 6-10 membered aromatic monocyclic or bicyclic group, said alkanediyl and
aromatic monocyclic or bicyclic group being optionally substituted with 1-6 halo
atoms, and 1-4 of OH, C;_salkyl, OC, ,alkyl, haloC 13alkyl, haloC.zalkoxy, and
20  phenyl, said phenyl being optionally substituted with 1-4 groups ihdependently
selected from halo, Cysalkyl, OC1-3alkyl , and said Cj_3alkyl and the C1-3alkyl
portion of OC1.3alkyl being optionally substituted with 1-3 halo groups;
when taken separately,
_ R*is selected from the group consisting of: (a) C.j4alkyl optionally
25. substituted with 1-6 halo groups and 1-3 substituents selected from OH, OC1-3alkyl,
and phenyl, said phenyl being optionally substituted with 1-4 groups independently
selected from halo, OCH3, OCF3, CHj and CFs, and said C1-3alkyl portion of OCj-
3alkyl being optionally substituted with 1-3 halo groups; (b) phenyl or pyridyl
optionally substituted with 1-3 halo, OH or R* groups, with R® as previously defined;
.30  (c) Ca.1palkenyl, optionally substituted with 1-3 substituents independently selected
from halo, OH and OCj.3alkyl, said C1-3alkyl portion of OC1-3alkyl being '
optionally substituted with 1-3 halo groups; (d) CI-IZCOQ,H; (e) CH2CO2C1-galkyl;
(f) CH2C(O)NHR? wherein R? is as previously defined; (g) NH;, NHR® and N(R"),
wherein R® is as previously defined;



C6_10ar C3 6al kyl ene or phenyl optionally substituted with 1-3 hal o groups,
or (b) C2_ 5akkanediyl such that a 3-6 nenbered ring is8fsceptentdds t he
carbon atomto which 5 they are attached, said ring being optionally
interrupted with 1 double bond or 1-2 heteroatons selected fromO, S and
N, said 3-WonN#¥rBzr’ed ring being optionally substitutedpreriloadrseal kyl ene,
oxo, et hyl enedi oxy or propyl enedi oxy, and being further optionally
substituted with 1-4 groups selected from hal o, Cl.4alkyl, hal oG 4al kyl

d 3acyl, d _3acyl oxy, d _3al koxy, d _6al kyl OC(O -, C24al kenyl, C2

4al kynyl , cl. 10 3al koxyd - 3al kyI C _3al koxyd _3al koxy, phenyl, CN, OH D,

NH2, NHRa and N(Ra) 2 | f each R1
represents H or is in peng ﬁ%ﬁ?g{i #{b&%{%bﬁ%&e %{aﬂ{y t| ng of:
OH, hal o, a Gegettkepyl. iFteeRsy _f&laﬁ“al ete’éﬂawg gl PY C6_1loaryl
ﬁgflot th al iglargglfefgtd@ﬁblﬁf hﬁrgbﬁgli dsaglxr,e emeyl @gﬁ{u@p% Sg%;da]kw?l&iﬂgsdpu%%]gda\é\ndt h 1-3
0 {c
I s ot sl aip e s e AR
It z ggﬂ] Ie ?n?la:ogc 1§ut1t56rlzt Lal. 8O INELL - ﬁgNHbz?, C; Q4IRYINBIS 09 anld ¥, B}kygﬁbgmmbsdbg aken
optionally su g?tﬂlt?% th 1- 01% %X i ts’%va‘%e(%g I¥g |é§&§% defi ned
above; R2 anwlmh@t)éamékérhab@@lph@ndor separately, when taken together, R2
and R3 represent (a) aRﬁs%}e%tc@hbﬁﬂﬁ@ﬂr&dy%ﬁ(phéfbﬁ&yéﬂldfa@%@r unmgbereg
non- ar ongpi C n oWie L l!dﬁill"‘; ?allﬁﬂ an
opti onalrrlely in errug%ﬁ)ﬁl%hvx ’}Tr‘g‘ré’ﬁ‘ﬁsg%e%n‘s seﬁlect e&q ro C% S a%gﬁﬂ or (b)
a fused 6- 10 witrirsperyiauslyrdafinas, Gnn@bﬂ&@zl\aiomm%&mﬂ@ﬂﬁﬁ?r £&i-d

al kanedi yl antkyl)dNSO®IGN, OR,/OCY.qilky , and, baid g Lialkybanduie ﬁeuaigquqoruomnal |y
substituted w.th

3a|k 3a|ky|
hal oC 1. 3al kPt® m%%PB@me%%EQW%aﬂl&u%ﬁ#ew {"Sgé{lb C%ﬁ igft‘%g%optl onal I y
subst it ut ed WH #dQY1-giYips i ndependent |y 30 sel ect ed from hal 0, CI-3al kyl,
OC - 3al kyls, and said Cl-3al kyl and the d-3al kyl portion of OCl-3al kyl
bei ng option ‘ St i P ups; when taken separately,
R2 is sel ect %W%émbﬁﬁwh?a) Cl _idal kyl optionally
substituted with 1-6 HEieoprepentipgentinnirelatd te absmpaund mepsessuie@by Betmikadr wOH,
od - 3al kyl

| A
A B Ilqz

(RYs—-

P
~2Z

20 | 7 or a pharmaceutically acceptable salt or solvate thereof, wherein:

A and B may be taken separately or together;

when taken separately,

A represents halo, Cy.¢alkyl, OC).¢alkyl or phenyl, said alkyl, phenyl
and the alkyl portion of OC;.¢alkyl being optionally substituted with 1-3 halo grdups;
25 and : '

o B represents represents H, halo, Cigalkyl, -OCy.¢alkyl, -SCysalkyl, C;. -
5alkenyl phenyl or naphthyl, said alkyl, alkenyl, phenyl, naphthyl, and the alkyl
portions of -OCygalkyl and -8C,.galkyl being optionally substituted with 1-3 groups -

~ selected from halo, OH, CH;0, CF; and OCFs; and

30 when taken together, |



35 and phenyl, said phenyl being optionally substituted with 1-4 groups

I ndependently -6 8 Decenber 2006 WO 03/104207 PCT/ USO3R1I8mbeeck@st ed
fromhal o, OCH3, OCF3, CH3 and CF3, and said C -3al kyl portion of OO -

3al kyl being optionally substituted with 1-3 hal o groups; (b) phenyl or
pyridyl oppioemekd’y substituted with 1-3 halo, OH or Ra rgmaisp®i7sssi th Ra as
previously defined; (c) C2-10 al kenyl, optionally substituted with 1-3
substituents i ndependent |y selected 5 from hal 0o, OH and OCl-3al kyl, said
Cl - 3al kyl portion of OC -3al kyl being optionally substituted with 1-3 halo
groups; (d) CH2CO2H; (e) CHZCOZCl 6allcyl; (f) CH2C(O NHRa wherein Ra is

oo previ ousty def Lned: () sNhEa R AN e S B
o 14al kyly hdalgkfélﬁwalng ARG @wywhere@-&dﬁﬁrwemsr@é@ kﬁlﬁgféllwy? ]a

hr{elr oaryl, mllgrca,l hfaabﬂ@ﬁyﬁ,opu@faw subhlﬁhﬁd@ﬁt}lw—’.’yhalo bugy, oabyCs. and t he

T 6 hal o gr odpmedy fﬂ@ﬂ%-%&fé%%bﬁﬁffﬂ%qﬁ apied BB Bl chitpigrotlpdnied) 1 (©)
N( O - 4al kyl ) 2heyere afisrhsd, saidying bring@ptionatiy interrupied ‘k ifh Gdeyble bmdeelAd x is 0, 1
or 2, d_A4al ka)éﬁbﬁ@?dﬁkstsclebt%&lﬁeﬁro CirdaN, kil BHSEPmbaetrifgheinppdpkiytaIgNSC2- , 15

d d _4all d t Ik I |
Substitited WPEREREE arl%a’eferimﬁa%haﬁm%%pﬁ&vi?#a@agﬁl%”@%rect@é’wﬁ%' o
het er ocycl yl OPh@naBV@@s;ltut@mﬁal#Igmuﬁw Ctjﬂéwalb%@ tg-aleyt hadnCaudlkylsbst i t ut ed
wth 1-4 gr OURS, 8l ﬁggf ¢y a1 Io; AR, |G, SkerdB I VAIDIE), 8., W th X as

2 iyt “rach. et CudiopyCiilay, e Crs off py AR NG, 0

al kyl TS
portions of Vdmmhgr@@psrem@uwdgfywﬂonally substituted with 1-5 halo and 1

group selected from ObhcBRd réfek seﬁt@ﬂ@hsm eh@dﬁﬂyﬁ@éo@ddrfrdnﬁlﬂnefgﬁiubow ng

definitions are LACH I I,
as well as otoﬁgﬁlﬁﬁgé’hpgaﬂgﬂf”n%‘“‘? F@&Fy&aﬁfl “°méyllj'cs ﬁld I%k%cﬁ'w <
al kanoyl , neand theallkyd potiaichS:-aalkosh nﬁenallyw@baﬁt@f:dwlahém, End —
conbi natipns ¢ %mslf phéthl &Sy ﬁthﬁ g?@@b@ﬁd@h@iymaﬂ@nag@&lﬂnaan@éﬂmeﬁmse

Exanpl es of Eﬁ%?gwgﬁﬁf ugstltuen?s 1rrf£epe1¥deﬂtly seﬂ:&ed ﬁ%mqpayo, Odlf (Héﬁgp yl. butyl,

sec- and tert™
CHj3, CF3 and phenyl, wherem said phenyl is optionally substituted with 1-3 halo

groups,
or two.R* groups taken together represent a fused Cs.galkyl or aryl ring,
20  which may be optionally substituted with 1-2 OH or R* groups, wherein R* is as
defined above;
R2 and R are taken together or separately;
when taken together, R? and R represent (2) a C 3.5 alkanediyl forming
a fused 5-10 membered non-aromatic ring optionally interrupted with 1-2 double
25 bonds, and optionally interrupted by 1-2 heteroatoms selected from O, S and N; or (b)
a fused 6-10 membered aromatic mohocyclic or bicyclic group, said alkanediyl and
aromatic monocyclic or bicyclic group being optionally substituted with 1-6 halo
atoms, and 1-4 of OH, Csalkyl, OC, ;alkyl, haloC ;.salkyl, haloCy.jalkoxy, and
phenyl, said phenyl being optionally substituted with 1-4 groups independently
30 selected from halo, Cysalkyl, OC1-3alkyl , and said C1-3alkyl and the C1-3alkyl
portion of OC]-3alkyl being optionally substituted with 1-3 halo groups;
when taken separately, |
R?is selected from the group consisting of: (a) Cy.jialkyl optionally
substituted with 1-6 halo groups and 1-3 substituents selected from*0H, OC1-3alkyl,
35  apnd phenyl, said phenyl being optionally substituted with 1-4 groups independently
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hexyl, heptyl, octyl, nonyl, and the |like. Were the specified nunber of
carbon atons 30 permts, e.g., from C3-Cl0, the term al kyd Datsabdrizob@ides
cycl oal kyl groups, and conbinations of linear or branched al kyl chains
conbined with cycloal cyl structures. Wen no nunber of carbon atons is
speci fi ed,w@b3/842¢ i nt ended. "Al kenyl" neans car bon charas/vassiigésscont ai n at
| east one carbon- carbon double bond, and which may be |inear or branched
or conbinations thereof, 7 8 Decenber 2006 WO 03/104207 PCT/ US03/ 17898
unl ess the carbon chain is defined otherw se. Exanples of al kenyl include
vi nyl, aIIyI . isopropenyl, pentenyl, hexenyl, heptenyl, |-propenyl,

2-butenyl, 2:[ig, ;{mﬁh%tseﬁ ’ocﬁ@x@adm{&ﬁa sgeh%fr%%apg» o‘tf?&ﬁ!(ffd@% nunber of

carbon atons "perm ncl udes

cycl oal kenyl 3@%@@3@&4@%@@%@%&1 b halp gzosps: () Bheacn@uridid cyclic

S}M r E% ;lr es. \Abgahggr S%Hgﬁiﬁ?erdlvﬁfsh 103?15@@ rompﬁ%gb SRR RF hofevibrlyickified; | [‘L ggded

triple bond, Ha n(&z’\]/&ﬁl}i mﬁlgnﬁuh“ T‘ﬁ g?lélﬁbsh% i m(ageeln%glp 8‘ﬁectefccﬁer eof .

Exanpl es &f atokyhake, QH.en Glé@lhxlngﬂdcpsﬂbﬂrr@mon @%myqy beigant ynyl |

t2) Pept %/ nyl ?Wﬁoﬂhﬁy%ﬁ]ﬁhﬁut&@&a th '8 Kkald eebopd; (dy echazﬂp(vebzmajmaaanm L hat darF
i functiona anedl y

groups are | .‘ﬂ gﬁ%ﬁ@ Igméd?ﬁfs)epmw%'fsgyerw sé(g) gﬁ&’hp%{ ahE (R‘?I%)nparl son,

al kyl groups vdmmmrﬁhefampmtmmmﬂaﬁnéd;l kyl ene” as used herein refers to a
carbon atom or carbon &{ﬁﬂsé%ﬁedfﬂoﬁﬂhé @mnggf ldoubl e bond.

naving- a Wpe PrpaiH ?@éfﬁwa%a%ﬁl”%r%ﬁ@” t“ri“e%@% 381 ' T ncl ude

cycl opropyl, aﬁﬂdietdmﬂyylbd, helymh@hmdtﬂ;d 3lkyd yottioh @k §C;.caliyChedtpptivihallyand t he

'Q'/ (l;leoalAkylcycl sk %@h&)@ f)e- @'hsé gyl BRPEY ¢! '3'%%9 LS FeaStat eﬁ ot hﬁr vnwe se.
a nono- or “@@@f@% C@ﬂ?’g “’ﬁ%}ﬁ@h rhierngn at oms.
The preferr eck 1aﬂyl St mmmmmﬂ-; HgNﬂ’Ozb,lmgaalklePEQhOaImeﬂﬂﬂﬂzNﬁmﬁnat ic ring
systens. jghenyily (ﬂﬂﬂkﬂ%ﬁ@ ey s Bérﬁ&ﬁsrdf Qid 3fotb$beidd\éptioRaly sibstihRed ed
with phenyl and 1-3 halo groups, and .
R is selected from heterocyclyl, heteroaryl and aryl, said group being
optionally substituted with 1-4 groups selected from halo, C1-4alkyl, C,.4alkylS(O)«-,
with x as previously defined, Cy.4 alkylSO,NH-, HaNSO;-, Ci4alkyINHSO;-, (Ci4
20  alkyl);NSO;-, CN, OH, OCj-4alkyl , and, said C1-4alkyl and the Cj4alkyl portions
of said groups being optionally substituted with 1-5 halo and 1 group selected from
OH and OC1_3alkyl.
As used herein the following definitions are applicable.
_ “Ac” is acetyl, which is CH3C(O)-. :
25 "Alkyl", as well as other groups having the prefix "alk", such as alkoxy
and alkanoyl, means carbon chains which may be linear or branched, and-
- combinations thereof, unless the carbon chain is defined otherwise. Examples of
alkyl groups include methyl, ethyl, propyl, isopropyl, butyl, sec- and tert-butyl, pentyl,
hexyl, heptyl, octyl, nonyl, and the like. Where the specified number of carbon atoms
30  permits, e.g., from C3-Cyy, the term alkyl also includes cjrcloa]kyl groups, and
combinations of linear or branched alkyl chains combined with cycloalkyl structures.
. 'When no number of carbon atoms is specified, Ci.¢ is intended.
~ "Alkenyl" means carbon chains which contain at least one carbon-

carbon double bond, and which may be linear or branched or combinations thereof,




aryl is phenyl. 25 "Heterocycle" and "hetercyclyl" refer to saturated or
unsaturated non- aromatic rings or ring systens containi 8@eaé¢mbeaxiosone

het eroat om sel ected fromO0O, S and N, further including the oxidized forns
of sulfur, SO and SQ2. Exanples of heterocycles include tetrahydrofuran
(THF), di hydosmfaazean, 1, 4-di oxane, norpholine, 1, 4-dithpangso3prgser azi ne,

pi peridine, 1,3-dioxolane, imdazolidine, imdazoline, 30 pyrroline,
pyrrolidine, tetrahydropyran, dihydropyran, oxathiolane, dithiolane, 1, 3-
di oxane, -1, 3-di t hi ane, oxat hi ane, thionorpholine and the like. "Heteroaryl"
means an aronatic or partially aronatic heterocycle that contains at |east

one Ting het GLRal B SELESLET, BT BB bl BOHHSL AR vy LT 02 YL S

t hus |nclude eroaryls yls, 35
cycl oal kyl s aqun’émé-rwe’%}}'lelzﬁXPMtheB?P@ﬂrﬂonOR'?IUhﬁthéenylE%&WHWé@ tt‘a‘?enbﬁ]et eroaryl

groups l-? S@Fﬁmermﬁﬁheéﬁ&xﬁ?héﬁ%@cmmm&%g ﬂ@dhudﬁclmp%/rrol yl,
i soxazo Yy 0} | &Z0 20 | .azoly

t hi adi azol ylI , tﬁ Wéa] ﬁ'als 1%1%]{’1‘ Wﬂk‘?’ﬁ gﬁ’y?n%xctog% nélzl?)sq%ﬁ 8/
triazinyl 3 tmr@nlgeld andpmhpmrwlnres BWheri mooast ¢f caﬂmmmsa&me?ﬁed» 2.6 18

benzot hi azol Yhtende@nzot hi adi azol yl,  di hydrobenzofuranyl, indolinyl,
pyridazinyl, indazolyl,,.isoindol enzot hi dol i zi nyl ,

qui nol i zi nyI cinnolin . tlﬂ%ﬁngﬁdrrmﬂg'a’&éwhgggf’?tﬁ% h%a%g%%(faf%/rl di nyl,
car bazol yl lserbzmmpdﬁ(bﬂnsll andahichonay berlidlear Qs ranplyed or fembinatipps thereof.

i sobenzyl f ur gy, 1ebem1qmwaémhé/éthyd9? @@Mﬁﬂexﬁethﬂa%ﬁﬁyﬂﬂemu&ptﬁynﬁidudl ng
S- oxi de), 10 &i]n]ﬁ?yl indol yl, isoquinolyl, dibenzofuranyl, napthyridyl and
Fo

the like. terocyclyl and heteroaryl groups, rings and ring systemns
-contai ning from 3-15 atAlisanediyl) rafess th vatbordedins filat mierlpﬁgfullcti@naljaugbas "Hal 0" and
"Hal ogen" ref-€Hyt, 0(0‘1-121)@[ HCH2) g lafd ﬂﬂeike.bAmaixeﬁeylgmﬁpd;ﬁdﬂlmorﬁhﬁdhed ne and

fluorine are er ferr d. Fluorine s nost rred when t he
hal ogens are "gf?ﬁ%?tﬁﬁgg‘“ﬁﬁt% ‘glcQWa?an‘aquE%?uﬁsr%Bl Betiopals 5 "and
CF3CH20). The term "phaklkvlcmjtasowﬂhmmo&mtbemarbemmmsgb@diap'rtb@tuct 15
conpri si NG t hedehddfRrobPh 88libk¥ond) and a carrier, as well as any product
which results, direct] dlre y romthe conbinajiqgn, conplexation
or aggregation of any tél(ﬁ‘}?"ag‘ﬁ’p'r’r‘i)?%“ é?tQFﬁ‘%yHaﬁaFﬁ’a?sé}ﬁaE’mﬁ*ca&rOS ci'ﬁ%)‘g
di ssoci at i on havingaspdeified nypberadf caberc étoms. Bfanmdes of cycloalkyl include

- cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and the like. A

cycloalkyl group generally is monocyclic unless stated otherwise. Cycloalkyl groups

20 are saturated unless otherwise defined.

i

"Aryl" means a mono- or polycyclic aromatic ring system containing
carbon ring atoms. The preferred aryls are monocyclic or bicyclic 6-10 membered
aromatic ring systems. Phenyl and naphthyl are preferred aryls. The most preferred
aryl is phenyl.

25 | B “Heterocycle” and "hetercyclyl" refer to saturated or unsaturated non-
aromatic rings or ring systems contaihing at least one heteroatom selected from O, S
and N, further including the oxidized forms of sulfur, SO and SO;. Examples of
heterocycles include tetrahydrofuran (THF), dihydrofuran, 1,4-dioxane, morpholine,
1,4-dithiane, piperazine, piperidine, 1,3-dioxolane, imidazolidine, imidazoline,

- 30 pyrroline, pyrrolidine, tetrahydropyran, dihydropyran, oxathiolane, dithiolane, 1,3-
dioxane, 1,3-dithiane, oxathiane, thiomorpholine and the like.
, | "Heteroaryl" means an aromatic or partially aromatic heterocycle that
containg at least one ring heteroatom selected from O, S and N, (incliiding SO).
Heteroaryls thus include heteroaryls fused to other kinds of rings, such as aryls,
35  cycloalkyls and heterocycles that are not aromatic. Examples of heteroaryl groups
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nore of the ingredients. Accordingly, the pharmaceutical conpositions of
the present invention include those nade by adni xi ng a &deeuiber BE06
conmpounds of the present 20 invention and a pharnaceutically acceptable
carrier. Compounds of Fornmula | may contain one or nbre asymetric centers
and can tiweogywer as racemates and racenm ¢ mxtures, siPCglUusoxmsmti oners,

di astereoneric i xt ur es -and individual diastereoners. Al such isoneric
forms are included. 25 Sone of the conpounds described herein contain

ol efini ¢ double bonds. Both E and Z geonetric isomers are included in pure
formas well as in adm xture. Sone of the conpounds described herein may

exi st ~as taut, hav. f hydr ogen
acconpani ed g&f&feep \Pﬂblsoxwgéleﬁg{h{)a%&gggﬁé% ?ﬂﬁ@d& E@(M@g nJZOB'% ket one
and its enol &filﬁﬁoéiﬂéhmlﬁl, widzolyb irienebi.detraralyl, fyrh triegina, ﬂ'ﬂ“d’éﬂt oners as wel |
as mxt gr esft i, b@ﬁﬁsdx&fdljﬁldﬁﬂzoxlaiolﬁﬁﬁdnkﬁﬁmzdlﬁl@Bdiﬂzotmagiax?lyl[ es of
conpounds o e t.e t i dual enantioners are
i sol ated. The @gﬁng?%ﬁohgﬁnﬂdﬂf%lgﬁ ﬁfﬂﬁz‘%ﬂ B’ ISO"?% wel | known in the
art, such3as ditydrabenpethienyl, mdoazmﬂc@mmmkmm 9, PhQBlaé’@Mb@Hﬁ% i, For nul a
I[to an enantigg cgw;m uﬁmgm 1, 10a6e r 2006 WO

03/ 104207 PCT/ S03 1% 8 dlaslaerf-z? % r@th-pgnfy ldgmﬁl’@E epar at ed

i nto indivi dddPTHPEEER e'&%‘fxg VA ?Flézﬁg%a MEto0g, gmclll!l £ ?ra tional
crystal | i zat iquinolyl, 1Mﬂmo®@0ésﬂ@benwféraaﬂumnﬂwgdﬂr3@é&eﬂdﬁq Fer often the

formation of h%@l‘dc?cl&ﬁnﬂ%e@fbaﬁﬁl‘@«@hﬁ@ﬁﬁgsl dad iy s Ratathiny frdd@845 atohfze

di astero r| c d.erll g{a& vesq& hen be converted to substantially pure 5
enanti o B Hﬂ%sd chiral residue fromthe di astereoneric
conpound. The raceni c"Hals't andéHaloger aeferimpizorings chiprifs bromize anddeginea| so be

separated di r@ﬁéﬁﬂéaﬁ&ﬂﬁ&ﬁm i&%}w prefell NPRISriAK ik hricgt el witdn td at i onary

gggﬁflsomars g@ g&[npoun ergflkgggrsnu?gt% C%b%@gk%%ﬁ%%t ai ned by

st ereosel ective synt heghsteasl"plgrmmeul@cal ¢op1m§mens@a¢mpar$§esm@u¢tal s or

~reagents.js  comprising the active ingredient(s) and a carrier, as well as any product which results,

directly or indirectly, from the combination, complexation or aggregation of any two
or more of the ingredients, or from a dissociation or another type of reaction of one or
more of the ingredients. Accordingly, the pharmaceutical compositions of the present
invention include those made by admixing a compound or compounds of the present

20 invention and a pharmaceutically acceptable carrier.

Compounds of Formula I may contain one or more asymmetric centers
and can thus occur as racemates and racemic mixtures, single enantiomers,
diastereomeric mixtures and individual diastereomers. All such isomeric forms are
included.

25 | Some of the compounds described herein contain olefinic double
bonds. BothEandZ geometnc isomers are included in pure form as well as in
admixture.

Some of the compounds described herein may exist as tautomers,
which have different points of attachment of hydrogen accompanied by one or more

.30 double bond shifts. For example, a ketone and its enol form are keto-enol tautomers.
The individual tautomers as well as mixtures thereof are included. '
_ If desired, racemic mixtures of compounds of Formula I may be
separated so that individual enantiomers are isolated. The separation can be carried

, out by methods well known in the art, such as the coupling of a racemic mixture of

35 compounds of Formula I to an enantiomerically pure compound to form a
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One aspect of the invention that is of particular interest relates to a
conmpound of forrmula | wherein A and B are taken toget her ganrdembpr 2Nt C2-
sal kanedi yl such that a 3-6 nmenbered ring is formed with the carbon atomto
whi ch 15 they are attached, said ring optionally containing 1 double bond
or 1-2 hetwooaimapw selected fromO0, S and N, said 3-6 mwewiyseadsssi ng bei ng
optionally substituted with Cl4alkylene, oxo, ethylenedi oxy or

propyl enedi oxy, and being further optionally substituted with 1-4 groups
sel ected from hal o, Cl4al kyl, halod . 4al kyl, Cl-3acyl, Cl- 3acyl oxy,

Cl - 3al koxy, . G - 6al kyl OC(O) C2- 4al kenyl C2 4al kynYl, Cl - 3al kOXyC1- 3al kyl ,

20 O o et T S Bl TR for
substit ut ed stmdﬁdnw@oﬁalsmlgas&;p@onakwsﬁﬂhzanmr d@@@@@graahymbe@wbm. on, all
O]E hte[] vari ab'ré‘&uaxgﬁoft%ntﬂé%ﬁﬁhﬁénwstaﬁsﬁ aﬁtibn{eﬁ&mylpardamdlzbg@hﬁ&er asgect

0 e inven at is 0 er a conpound as
descri bed abm%@fﬁeﬁlcg‘aﬁmvﬁ %ij’?lgﬁeﬁ?nf’%%gtt%%@ﬁamfﬁygpr esent a C2-4
nmenber ed &l kanediopergryolgavingdhe added chiralesiduasirorn thealiasteraometic ¢anpaypded wi t h
13 groups selecis “?Fgé{}{agf“ﬁ& ?&m%“ %‘f“éfm‘?‘%@“b‘“%ﬁiﬁiywm

Cl _3al koxyCl .Sggﬁlﬁff ixeeily by Pﬁ?%t??@m% v this aspect
of the inventwmmmailbdmhweﬂmwrablﬂwt 30 are as defl ned with respect to
formula 1. Even more pﬁﬁtungwew laﬂ/am@:ﬁe@%p gidﬁﬁdstd’f%d gH@RHopAulk Matayi s Of

t t | .at A d B
{aken- ¢ ol ik LR A ERIRRELSE B R S BRIoR IO CEERCTNAD: o 35

menbered ri ngeagsntsorned with the carbon atomto which they are attached,

Sg} 202'283 g‘é{l_rgsgnsugsggg%p‘é& 0P theShiRakibd Mh&E of p a%ﬁbu&r%@dhﬁ%tesgc@‘a? 1\‘/\Dth
i s_aspect o e

“invention, alPmgpP %‘F‘?“‘\iﬁ\{l#‘r@]’%ﬂrﬂ?é agg% %gfqiﬁ%@g&}\?rﬁnﬁggbcéw #o formula I.

Even nore parshlkanddwﬂ kych theat a dmemnbendd tinpgsis forwed with thet daghon jatorgp wWhigher est

relates tp hH:bQ & Il;ff% a]g,l:& @,rﬁ.@a HRd & ﬂzlﬁ%ﬁ, @hRUPS are
fluoro 5 grou J ﬁ Sgﬁ?{s;égs : E Igédgﬁlo ! b 1%ttaer vari abl es
are as defi ne°'8 eg\ﬁe@ Fromr erpdrmg emgoptlonallysu stitute

Cj4alkylene, oxo, ethylenedloxy or propylenemoxy, and being further optionally
substituted with 1-4 groups selected from halo, C;_4alkyl, haloCj4alkyl, Ci.zacyl, Ci.
sacyloxy, Craalkoxy, C1.alkylOC(O)-, Cz4alkenyl, Cy4alkynyl, Cy.aalkoxyC.3alkyl,
20  CyaalkoxyCy.salkoxy, phenyl, CN, OH, D, NH;, NHR* and N(R®), wherein R*
represents Cysalkyl, OC;.salkyl, Ce.10arCygalkylene or phenyl optionally substituted
with 1-3 halo groups. Within this aspect of the invention, all other variables are as
~ defined with respect to formula L

Another aspect of the invention that is of more particular interest is a
25  compound as described above wherein A and B are taken together and represent a Cou
membered a]kanediyl group such that a 3 to 5 membered ring is formed with the
carbon atom to which they are attached, optionally substituted with 1-2 groups
selected from halo, Cy.4alkyl, haloC.4alkyl, Cysalkoxy, CisalkoxyCiaalkyl, Cy
salkoxyC;.salkoxy and phenyl. Within this aspect of the invention, all other variables
30  are as defined with respect to formula I

Even more particularly, an aspect of the invention that is of interest
relates to a compound as described above wherein Aand B are taken together and
represent a Cp.4 alkanediyl group such that a 3-5 membered ring is formed with the
carbon atom to which they are attached, said ring being unsubstituted or substituted

-10-




I n anot her aspect of the invention that is of interest, a conmpound of
formula | is disclosed wherein two R groups represent Hganteminer Biog S
selected from the group consisting of. OH halo, d-Iloalkyl, C _6al koxy
and C6_loaryl, said Cd_ 10 |oal kyl, C6_ioazyl and the al kyl portion of

d . 6al koxywbes/mg2opti onal |y substituted with 1-3 hal o, rOHUs@adrs8al kyl ,
phenyl or naphthyl groups, said phenyl and naphthyl being optionally
substituted with 1-3 substituents selected from halo, OCH3, OCF3, CHS,
CF3 and phenyl, wherein said phenyl is optionally substituted with 1-3 halo
groups. Wthin this aspect of the invention, all other variables are as
defined with Sp 15,5 0r nul ct of the
I nvention thgﬁlﬁll lsfgél %pqtugrgvs\”gi a&ggt%ﬁn&%&%%hﬁ%@'@g@ﬁ% al wherein
one Rl group dﬁ@pﬁdégl@me@eﬂtamm R groups are selected fromthe group

consisting of. OH, hal | oal, and kyl and
the al kyl portion of (ﬁ“@zﬁ% lé?r%a%mpegﬁghew\én%oﬁt}x%ﬁéfc}nw‘efﬁ 1-3 hal o
20 groups. Wrellaiientotatnompampmwemhbed@ownwhﬂbmoﬂle 1.9y Haloggrbweps avefilioah| es are as
defined wsth 6|%§ pWHhmttﬂls Et{e@i‘-ﬂf%é invdntief, AMYiRr Pafabies e @k idfine@Rvidspect of
the invention t a erest relates to. a conpound of fornula I
wherei n two IﬂSP P]@Eiresent hal o or nmethyl.- Wthin this aspect of the

i nvention, all ot her Vﬂ%nﬁtﬂlfa%g@c'ﬁ?fﬁ@nﬁ@ﬁﬁdﬂ%tﬂ%@m r@épﬁ&}?ﬁogndgﬁ formul a

|. In another aspect o

di scl osed \/\h&”é‘#ﬂ%ﬂh2d45§1°§eémr%%%t£P‘§P3ﬂ?RS?ﬁPﬁ3H e &’ é%?elé’f&ieécﬁmﬂ om t he
group consi &he Qﬁup)éonsﬁsﬁ)gc@ oﬂ}ahllsyd:l Rilkylp0klkyxysand<lsidafl pdid@it h 1- 6 hal o

1- |, i d
oner o |orfa{ v 46 ef%@%&?"fﬁg u%?ﬁ?’g‘él’ 3@@; o
sel ected frork 341@» -3?—“@?!;8113“@-13 napithyl graps. & PB‘EWH“@IQ&'B yPeor ti on of

ol - 3al lj clyl buptioghlg Ribsafubddl Wit sibistitiies selbdidd fond hahad)OfI-EJ@@EﬁCHé b) phenyl
o, Byr L1 o St BBl o il A SO, (O

C2-10 al kenyl
11 8 DecenberwzmeemsW@@m@mmm#%emm@%ar@éa%ﬂéip with 51%p9¢41%, OH and
QC - 3al kyls, Seimsulsl - 3al kyl portion of OCl1-3al kyl being optionally
substituted with 1-3 hal o groups; (d) CH2ZCO2H, (e) CH2CO2d - 6al kyl ;

More particularly, an aspect of the invention that is of interest relates to

a compound of formula I wherein one R! group represents H and two R'groups are
selected from the group consisting of: OH, halo, Cy.j0alkyl and Cjsalkoxy, said C;.
1palkyl and the alkyl portion of C;.galkoxy being optionally substituted with 1-3 halo

20  groups. Within this aspect of the invention, all other variables are as defined with
respect to formulaI.

Even more particularly, an aspect of the invention that is of interest
relates to a compound of formula X wherein two R! groups represent halo or methyl.
Within this aspect of the invention, all other variables are as defined with respect to

25 formulal |

In another aspect of the invention, a compound of formula I is
disclosed wherein R? is taken separately from R® and is selected from the group
consisting of: (a) Ci.jsalkyl optionally substituted with 1-6 halo groups and 1-3
substituents selected from OH, OC1-3alkyl, and phenyl, said phenyl being optionally

30  substituted with 1-4 groups independently selected from halo, OCHz, OCFs, CHs and .
CFs, and said C1-3alkyl portion of OC}_3alkyl being optionally substituted with 1-3

halo groups; (b) phenyl or pyridyl optionally substituted with 1-3 halo, OH or R*
groups; (¢) Ca-10 alkenyl, optionally substituted with 1-3 substituents independently
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(f) CH2ZC(O NHRa and (g) NH2, NIV and N(le)2, and Ra represents Cl. 3al kyl,
OCl . 3al kyl, 6. 10ar Cl. 6al kyl ene or phenyl 5 optionally sgibstérmhbéredogi th 1-3
hal o groups. Wthin this aspect of the invention, all other variables are
as originally defined with respect to formula |I. Mre particularly, an
aspect of w@esimxention is disclosed wherein R2 is takeaTasegaresely from
R3 and is Cl_I4al kyl optionally substituted with 1-6 halo groups and 1-3
substituents selected from OH, OC -3al kyl and phenyl, said phenyl being 10
optionally substituted with 1-4 groups i ndependently sel ected from hal o,
OCH3, OCF3, CH3 and CF3, and the al kyl portion of OCl-3al kyl being

Chvent;on arfEed i Bato/Obhnd OB 1801 L8 alll bl dely 1%*?%‘%%@ bect to
formula |. EwsHonsHy subsutadstithal-p i}aloarpuaﬁsé@ciiflaﬁotzﬁe(eb SFEHOBA-6MH i s of

particul ar 1H CHICOINHR® ehd(©SNHR, NEROAANRY, ofndf ormul a | wherein R2 is
taken separately fromR3 and represents nethyl or cyclopropyl. Wthin this

aspect of the inventi oR’reptekenti Qyaalkyl OC; dityd CeaseeCaalkglehgonphehyl def i ned
W th Tespact giodfy Eaﬂsamked“hﬂll A3 ﬂg&{g%n B0 WRRRAAE ool Ehel In?;e%paﬂ . 2

conpound that“Is o nteres d I'n accordance W't ormul a |
wherei n R3 i Pthepasigh l@ég@raap@giyaw@ﬁp@w%@sw@twim%ct ed fromthe group

consi sting of. Cyldal k rocycl yl
and heteroaryl, said aﬁ?ﬁl%éﬁ”%gx ‘i‘"a%g‘ﬂraf%%%’é’tv%r%l)g %671085% 81}81512%? and the
al kyl porti ortaks sep@ratednfrig R sad n@mpﬂk&'bmaﬁidn@lwb@wtﬁtﬂlwéﬂ Inp bdo geoppR.  (b)
1-6 halo gr (w@s Janbktifuehtslseldetgd ﬁumsOH e(b@pgaﬂﬂylfandapheﬁ}ﬂ, sdiﬂ-ﬁhenw-ﬂei:@al kyl',

N( CL4al k 2 0, 1
o S 5391%& pibstibisa i Biok E?&?H?gmé‘éa q;ﬁ; '” Kus'oi-
said O . 4al k %n@%%@@m%%ﬂky Pertion 9ROCa 32k bring B%al éP |onal ly
substituted Wiy Pﬂﬁﬂﬁouﬁﬁdwlﬂmfn tHﬁ'aEbthrdllﬂRﬁnvenﬁ&@ alRotier $81a81E 8@ abr OM

het er ocycl yl, het b t [ bstituted

Wt 2o ot onpdtaly Enty AR BRI oAy T O Aal kol SO - wth X aS
reviously def ned CL

o k§l )gNséz 30I ) cﬁ%@#ﬁ‘@?‘%ﬁ%&%&%@'ﬁ&fwg%ﬁutﬁ* a 4al kyl
portions of gatmstgﬁlefabgoamman% fppsnia | heseip & ﬁfakeé@ewr%tﬁwfwsi Ramg and 1

group sel ect adprédeamuisthyhoicyclopropial Within thi¥ dspédt of thie snvasipec il othet he

nventi on, - al lghlt YU Al Serilel with slphlidRihitadel | ned Wi th respect to

formula I.
In a different aspect of the invention, a compound that is of interest is

defined in accordance with formula I wherein R® is taken separately from R*and is

20 - selected from the group consisting of: Cj.salkyl, Co-jpalkenyl, SCysalkyl, Ce.10aryl,
heterocyclyl and heteroaryl, said alkyl, alkenyl, aryl, heterocyclyl, heteroaryl and the
afkyl portion of SC;_galkyl being optionally substituted with () R; (b) 1-6 halo
groups and (c) 1-3 groups selected from OXI, NH,, NHC, 4atkyl, N(Cy.salkyl), C1.
aalkyl, OC1-4alkyl, CN, C;4alkylS(O)y- wherein x i5 0, 1 or 2, C4alkylSO,NH-,

25  H;NSO;z-, Ci4alkyINHSO;- and (Ci.4alkyl):NSO»-, said Cialkyl and the C1-qalkyl
portions of said groups being optionally substituted with phenyl and 1-3 halo groups,
and R is selected from heterocyclyl, heteroaryl and aryl, said group being optionally
substituted with 1-4 groups selected from halo, C1.4alkyl, C;.4alkylS(O),-, with x as
previously defined, Cj.4 alkylSO;NH-, HoNSO;-, Ci4alkyINHSO;-, (Cy.4 alkyl);NSO;-

30 ,CN,OH, OCj-4alkyl , and, said C14alkyl and the Cj-4alkyl portions of said groups
being optionally substituted with 1-5 halo and 1 group selected from OH and OCj-
salkyl. Within this aspect of the invention, all other variables are as ongmally defined

with respect to formula I.
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8 Decenber 2006 WO 03/104207 PCT/US03/17898 More particularly, a conpound
that is of interest is defined in accordance w th fornul&Décenteredds R3 is
taken separately fromR2 and is selected from the group consisting of.

C _14al kyl, C .ioaryl, heterocyclyl and heteroaryl, said groups being
optional | yweoasssiovuted with (a) R (b) 1-6 hal o groups &OwUsws)178983 groups 5
selected from O 3, NH2, NHCL-4al kyl, N(Cl4al kyl)2, C.4alkyl, OCl-4alltyl,
CN, d 4al kyl S(O) x wherein x is 0, 1 or 2, Cl4dal kyl SO2NH, H2NSO2-,

Cl4dal kyl NHS02-, (Cl. 4al kyl ) 2NS02-, said Cl4al kyl and the a -al kyl portions
of said groups being optionally substituted with phenyl and 1-3 halo

groups. Wthin this a ]ﬁl%ﬁ’t : iaaﬁo %&&g@dﬁﬁlsqﬂdh@%ﬂg%ﬁ@ambl es are as

originally defined wt artlcularly, a
conpound t hagcqordagge Vit Emy Tipersiar It it Hkerhsepaiately iR BLaRf) 1 Pt |

wherein R3 i ﬁlet@&qrboﬁﬁst&fgaifebyuamﬁ C§1oﬁ?1 aetredyciyl and hdieroargh sxihgroopssi st i ng

of - cycl opropyl %L{ o %ﬂht @heﬁg d(&hleﬁl apsPhenyl

o onel S e ee e
het er oar y| 15awﬂsem,s-mmxmmajmﬁmmmsmmaammoxb) 116 hal o
roups or

NHCL 4al kyI N'%“ gﬁi%ﬁh Falg kyI rﬁdc%dm?i?g?m“fsmdém “psﬁgﬁw S( O x

wherein x i sogtlon@ﬂmubztltu@ﬂmﬁmby 1 “%Iaﬂ

(CL. 4al kyl') 2N3R7tion, 8 bheSlaridblekatt a@(ﬁlik]ﬁdﬂg d@meﬂawhﬂ'mbsgaartb lf(ﬁﬁﬁladf sai d groups
being optionally substituted with phenyl and 1-3 halo groups, and Ris

sel ected Iorom { 20 het Bvasoyat phrticHal e p oempdund ikt 'artxflinters%tiitﬂetjn@ljp bei ng

%rétl ' Znﬁ'k' ?/ SldEl%Edahl:E ®th Prinki1ad v&;ereﬁngﬂ@&ké@&&? %ﬁra{nlﬂqmélb%te@fmﬁt?ém ksél CH,
al kyl, and, sali an ns .of . sajd groups

bei ng opt i on&F CQW‘P&F@% #Pﬂﬂ" u@aﬁ%ﬂp Eﬁ'ﬁg %Dé%l fré}egﬂp PRE éct ed

from OH and Ogtierdly kgbshtuWﬂthﬁrhaidaOiLmMC@Fstltﬁeerﬂmlemew@fmmal | ot her

vari abl es ar %eﬁ’z?mfﬂaktﬂklnﬁildbbﬂ ﬂ@rfzbﬂﬁ:ﬂn Wil am%sﬁzof@m{yprsauh@teﬂem-yﬁ In a

di fferent aspect

formula 15is %@Eg‘f’%ﬂp cti3 ‘5;\ ?I'E‘F@Sgr@)tgﬁgr S @ﬁ;ﬁgpq%gi)resent
(a) a C3_s aﬂm@ﬂmwomdm h@l(%wﬂliﬁééﬁ(%ﬂlb}’lheﬁb@lkﬁh maﬁﬂbﬁ%\ﬁ - ring

optional Iy i “ heher &hs é 190906 NN 4 REO, ORG L ANkRBeL ! upted by 1
het er oat om s %86 nlg Ef _éaﬁ%)aa f% % méiyngggg ed aromatic
nonocyclic o FI?T 3?9 Elh k |pﬁh nocyclic or
bicyclic gr owpub’_(&ﬂlslgubstltuted with phenyl and 1-3 halo groups, and R is selected from
20  heterocyclyl, heteroaryl and aryl, said group being optionally substituted with 1-4

groups selected from halo, Ct_4alkyl, OH, OCj-4alkyl, and, said Ci-4alkyl and the

C1-4alkyl portions of said groups being optionally substituted with 1-5 halo groups

and 1 group selscted from OH and OCj-3alkyl. Within this aspect of the invention,

all other variables are as originally defined with respect to formula L

25 In a different aspect of the invention that is of interest, a compound of
formula I is described wherein R? and R are taken together and represent: (a) a Csg
| alkanediyl forming a fused 5-10 membered non-aromatic ring optionally interrupted
with t double bond, and optionally interrupted by 1 heteroatom selected from O, S
and N; or (b) a fused 6-10 membered aromatic monocyclic or bicyclic group,

30 said alkanediyl and aromatic monocyclic or bicyclic group being
optionally substituted with 1-3 halo atoms, and 1-2 of OH, C,.3alkyl, OC, jalkyl,

haloC j.salkyl, haloC; salkoxy and phenyl, said phenyl being optionally substitated
with 1-2 groups independently selected from halo, Cl_.galkyl, OCj.3alkyl , and said
C1-3alkyl and the C1.3alkyl portion of OC]-3alkyl being optionally substituted with
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optionally substituted with 1-3 halo atonms, and 1-2 of OH, d _3al kyl,
OCY3al kyl, hal oC 1. 3al kyl, hal oCl_3al koxy and phenyl, s&Décghbay200Bei ng
optionally substituted wth 1-2 groups independently selected from hal o,
d -3al kyl, OCi1-3alkyl , and said Cl-3alkyl and the Cl-3al kyl portion of
Od - 3al kylwbes/mg2gpt i onal |y substituted with -13 8 Decerbemws@iods WO

03/ 104207 PCT/ US03/ 17898 1-3 halo groups. Wthin this aspect of the
invention, all other variables are as originally defined with respect to
formula“l. More particularly, an aspect of the invention that is of
interest relates [ to a corrpound of fornmula I wherein Ris selected from

het er ocycl yl eroary 5 ar 0 i 1y
substituted \lb?ﬁat[ﬁglﬁmﬁalvg Pé‘ﬂ%gﬁ %8fT%@ﬂP%np§?g§%e&ga%%ég§%aa 4al kyl ,

CL. 4al kyl S( O)Oxgmallmqueﬂa sesgectmf@rrmﬂalcm al kyl SO2NH-, H2NS2-,

Cl . 4al kyl NHS02-, (Cl.4 I and al kyl
and the O -4al kyl porti '\@Q’i%ﬂa& H@lﬂbengf)ﬂh%d%ﬁ@mgeﬁ%&a%ut ed with
1-3 hal o gr aoipsompwhni ogfommplaéedhemhml 1sfsanwmomte@101ﬁahdtgrbaryl\mﬂhl n this
aspect of st hg.j Fidﬁf&fl}ﬂeﬂ%o ﬁbﬁan%m%ﬁmvear\mpi@5&6@@;@@1@gfaﬁ y defl ned

vent | on i nebReet FRAC-+ana SoBEIS R, khgpd P (b'2'8, paRRSo Rt BF,

i nvention incéf

nonl i nliti ng FEXEfht 5By INBERout s 2bF)NHO2-, &Naé%‘ﬁ@nq Gveatkdrsaidfat- are
i nhibitors of (ﬁhﬁé}:@ ﬁoh@,ﬁgomal Supls Okin® vhiighallPéubstithtad alithflcy mul ae:

(?3/ ?(IBZSIWNPC%’%{‘}%%‘}PN% g{ﬂupﬁ% ‘fffffmo andOC .Stk PRAREEL: 6i2Por ff°

10  invention, all other variables are as originally defined with respect to formula I

Species falling within the scope of the invention include those
disclosed in the examples. Ilustrative but nonlimiting examples of compounds of the
~ present invention that are inhibitors of 118-HSD-1 are those of the following
structural formulae: |

Cl

4

- Cl
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NNN NF F3COC d NN- NN E\ 1/ and F and the pharmaceutically

acceptable salts and solvates thereof. In a different aspmeDtcahbdri2e06

i nvention, a pharmaceutical conposition is 5 addressed conprising a
conmpound in accordance with formula | or a salt or hydrate thereof, in
conbi nat i oMOwWs/Ada2E@ phar maceuti cal |y acceptabl e carri er. pPCwusesni7éssr aspect
of the invention, a nethod of treating hyperglycem a, diabetes or insulin
resistance in a mamual i an patient in need of such treatnent is addressed,
whi ch conprises adm nistering to said patient an effective anmount of a 10
conpound in accordance with formula | or a salt or solvate thereof. In
anot her aspect of the inventio a nmethod of treating nongj nsulin
dependent di abet [ scl osed i nga manmal i an paty ent in need of
such treatnent 348 ) ' ' '

effective anount of
aspect of the inve
patient in need of such

A5 1 n anot her
- ) manmal i an
is disclosed co i siRg admi nistering to
said patient a corrpoun accordance with fornmul§ in an anount that is
effective to treat obesvty. In another aspect of ffhe invention, a nethod
of treating Syndrone X in 20 a mammalian patient ipn need of such treatnent
i s disclosed, conprising adm nistering to said patient a conmpound in
accordance with fornmul a IF;O0 an anount that is effective to treat Syndrone

X. -15 8 Decdlilger 2006 WO 03,1Q4207 PEH US03/ 17898 | n aaQt her=agpect of
\ and \

t he inventi_on, af t
N N
\

;
\

treating

F _
and the pharmacentically acceptable salts and solvates thereof.
' In a different aspect of the invention, a pharmaceutical composition is

5 addressed comprising a compound in accordance with formula I or a salt or hydrate
thereof, in combination with a pharmaceutically acceptable carrier.

In another aspect of the invention, a method of treating hyperglycemia,
diabetes or insulin resistance in a mammalian patient in need of such treatment is
addressed, which comprises administering to said patient an effective amount of a

10 compound in accordance with formnla I or a salt or solvate thereof.

In another aspect of the invention, a method of treating non-insulin
dependén_t diabetes mellitus is disclosed in a mammalian patient in need of such
treatment comprising administering to the patient an anti-diabetic effective amount of
a compound in accordance with formulal.

15 : In another aspect of the invention, a method of treating obesityin a
mammalian patient in need of such treatment is disclosed comprising administering to
said patient a compound in accordance with formula I in an amount that is effective to

. treat obesity. '
, ‘In another aspect of the invention, 2 method of treating Syndrome X in

20  amammalian patient in need of such treatment is disclosed, comprising administering

" to said patient a compound in accordance with formula Iin an amount that is effective -
to ireat Syndrome X.
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[ selected fromthe group conisting of dyslipidema, hyperlipidem a,
hypertri gl yceridem a, hyperchol esterolem a, | ow HDL and BiDghembbr 2006a
manmal i an  patient in need of such treatnent is disclosed, conprising

adm nistering to said patient 5 a conpound in accordance with fornula | in
an anmount whetiokm7effective to treat said |ipid di sordect/ubesiast her
aspect of the invention, a nethod of treating atherosclerosis in a

manmal i an patient in neéd of such treatment is discl osed, conprising

adm ni stering to said patient a conpound in accordance vvith formula I in an
amount 10 effective to treat atherosclerosis. In another aspect of the

I nvention, a nethod of bk tin

consisting of. (1 hyperaa?tg r%‘igeflo %bénhgﬂ alﬁ&hg&{’ﬂa{]ﬁa%gﬂeﬁl@&f%d i nsulin
resi stance, ¢dgc ﬂgpgrw)comsnnao@ y&hpsdwa%rhgpeﬂeleyler@?slupu denia, (7)
lhyperH IDILpll gelmh elnﬁ céﬁﬁeﬁﬁat, Efrah@&&tbﬁmmmgmmﬁﬁmﬁmmMma t(10)
ow eve at he s
sequel ae, (1§ ueﬂl}g@cr% fé fsuFIg Lt%rg: 5 ﬁ(}’(c mknmei%%ﬂﬁgﬁ{e%gﬁ’)&d@gge&
obesity, £16)chapeunddy arerdandeiticforrauds bin an(amp)mfrté%tulﬁ%f&‘&tlwo tiegtgyid

nephr opat hy, jipHQlison@sr opat hy, (20) Syndrome X, and other conditions and
di sorders where insulip resistan nmponey pati ent
in need of such treat nﬁr‘?tm’tlﬁraﬁws?g? tb%ﬁve@(?ﬁpar Si ndOfuc‘Fag?éﬁ%cr?g& o the
pati ent 20 aicompwmatian patlaufaomralrnf@uqbnttehmemw@usahﬁed eomaprisii®ount that is

ef fective to0alihRdker@itd said padhi d Dinpolniti iAREER@IncAHRR rm@fa Iilen drioignt i on, a

nmet hod of tre tln sel'ected fromthe group consisting of (1)
hyper gl yd@nmi 5 ?tqa%%? lig‘fﬁ?f)cgeéost‘%l erance, (3) insulin resistance, (4)

obesity, (5) lipid di shﬂra@iehhsr aspeiy Oﬁbsinwmh@emmeth@?ft%hh@?)@ﬂmhﬁndem a, (8)
hypertri gl ycegbdaitén therodpydeasi I&S@ﬂiﬁh @ljcamial &F)lok @cbllioledafites! s, (11)

PO oL L PO et S i) ool

neur odegener aypearkpidénsio ASphypertdglyceriderniao@abyperehplegyroteapnr Mlqwme 9)

~ neuropat hy, (&R, &/ﬂ%gﬂﬁn ,lev%fdd(&t) Hﬁémsﬁﬁaﬁé M&&%e%l’éﬁedﬂlgw-ﬁ@ﬂ@ \Aher e

I nsulin resi stance i

such treat mefEsiengy f‘psﬂ (ﬂ )sphgp Pﬂ%é@a’ﬁ“@%ﬁ%ﬂa@f&fﬁ%

amount of a ({bhpmo;iath; (:16} napbopathy,f @Bmdu_eophﬂlanfﬂﬂ& Syodnooedd _@ébﬁl@t ed from
the group CcQBsifddsAdd efsordbR IR -ihs¥lih RlisPnbOiks Sicomponent, in 2 mammalian

'pat:ient in need of such treatment is disclosed, comprising administering to the patient
20  acompound in accordance with formula I in an amount that is effective to treat said

condition. ‘
In another aspect of the invention, a method of treating a condition
- selected from the group consisting of (1) hyperglycemia, (2) low glucose tolerance,
(3) insulin resistance, (4) obesity, (5) lipid disorders, (6) dyslipidemia, (7).

25 hyper]ipidemia, (8) hypertriglyceridemia, (9) hypercholesterolemia, (10) low HDL
levels, (11) high LDL levels, (12)atherosclerosis and its sequelae, (13) vascular
restenosis, (14) pancreatitis, (15) abdominal obesity, (16) neurodegenerative disease,
{17) retinopathy, (18) nephropathy, (19) neuropathy, (20) Syndrome X, and other-
conditions and disorders where insulin resistance is a component, in a mammalian

.30 patient in need of such treatment, comprising administering to the patient an effective
amount of a compound as defined in formula I and a compound selected from the
group consisting of:

(a) DP-IV inhibitors;
(b) insulin sensitizers selected from the group consisting of (i) PPAR

35 agonists and (ji) biguanides;
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(b) insulin sensitizers selected fromthe group consisting of. (i) PPAR 35
agoni sts and (ii) biguanides; -16 8 Decenber 2006 WO 03B1i42Mber 2006

PCT/ US03/ 17898 (c) insulin and insulin mmetics; (d) sulfonylureas and

ot her insulin secretagogues; (e) a-gl ucosidase inhibitors; (f) glucagon
receptor awoagorests, 5 (g) GP-1, GLP-1 minetics, and @CPAUsorLesspt or

agoni sts; (h) G P, AP nmnetics, and G P receptor agonists; (i) PACAP,
PACAP minetics, and PACAP receptor 3 agonists: (j) chol esterol |owering
agents sel ect ed fromthe group consisting of (i) HMG CoA reduct ase
inhibitors, (ii) sequestrants, (iii) ni cotinyl 10 al cohol, nicotinic acid

and salts thereof, (i v@ﬁgﬁ% [ﬂnﬂn?m dy) PPARa/y dual agonists, (vi)
sor

i nhibitors of chol este I on, V|1 ) acyl CoA: chol esterol

acyl transferase inhi bi idéﬁ@fonﬂn@as(mdiqﬂ}eraﬁphnseﬁs@ agaFES: (k) PPARS agoni sts:
15 (1) antiobesity con@purgqiﬁoﬁﬂmnmmoi@al bile acid transporter inhibitor
(n) anti-infl ammtory ant soexcl %'odr'aH% &&gocort i coids; and (o) protein
tyrosi ne phosphat ase- 1 Wnl B Fror sai d corrpounds bei ng

adni ni stefed to the patd rl mivesties. 2t GLPT locepiB gt o 20 treat

said condition. In anogherp, @mﬁﬁe@.& ah TP feceitéd QBnists; met hod of treating a

condition selected fr cans| sti noy roI em a,

at heroscl erosi s, | ow EW?@ERF eveﬁEAi:bf‘%g tSP}FL%ﬁfg&

hypertrigl yceri deni a aﬁbpm%ibsﬂeiobloci@ml&agqnﬁ S@“ﬁ%ﬁ%lﬂileeﬁow&?ﬁngm need of
such treatnment is di scl qpelIGAYMielsdig idabion, Gt)abduegradl, (1) rﬁ&dﬁnﬁat i ent a

e apeuteal Ly ofect | VSAIERLE! o84 SRTRRUASE (IFEOREHRIZIOHL 2 | anc
i nvention, a nethod of PPARo/y dual agomsts (vi) inhibitors of cholesterol absorptlon
' (vii) acyl CoA:cholesterol acyltransferase inhibitors, and (viii) anti-
oxidants;
: ~ (k) PPARS agonists;
15 - (1) antiobesity compounds;
' (m) an ileal bile acid transporter inhibitor

(n) anti~inflarmmatory agents excluding glucocorticoids; and

(o) protein tyrosine phosphatase-1B (PTP-1B) inhibitors,
said compounds being administered to the patient in an amount that is effective to

20 treat said condition. '
In another aspect of the invention, a method of treating a condition
selected from the group consisting of hypercholesterolemia, atherosclerosis, low HDL
~ levels, high LDL Jevels, hyperlipidemia, hypertriglyccridcmia and dyslipidemia, in a
mammalian patient in need of such treatment is disclosed, comprising administering
25 tothe patient a therapeutically effective amount of a compound as defined in formula
I and an HMG-CoA reductase inhibitor.
| More particularly, in another aspect of the invention, a method of
treating a condition selected from the group consisting of hypercholesterolemia,
atherosclerosis, low HDL levels, high LDL levels, hyperlipidemia,
.30  hypertriglyceridemia and dyslipidemia, in 2 mammalian patient in need of such
treatment is disclosed wherein the HMG-CoA reductase inhibitor is a statin.

Even more particularly, in another aspect of the invention, a method of
freating a condition selected from the group consisting of hypercholesterolemia,
atherosclerosis, low HDL levels, high LDL levels, hyperlipidemia,

35  hypertriglyceridemia and dyslipidemia, in a mammalian patient in need of such
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treating a condition sel ect ed fromthe group consisting of
hyperchol esterol enmia, atherosclerosis, |ow HDL | evels, &ngerhﬂhrzloeﬁel S,
hyperli pi dem a, 30 hypertriglyceridem a and dysli pi deni a, in a mammalian
patient in need of such treatnent is disclosed, wherein the HVG CoA

reduct ase waols/bistor is a statin. Even nore particul arl ypcrmsanotdaer aspect
of the invention, a nethod of treating a condition selected fromthe group
consi sting of hyperchol esterolema, atherosclerosis, |ow HDL |evels, high
LDL | evels, hyperlipidema, 35 hypert riglyceridema and dyslipidema, in a
manmal i an patient i n need of such -17 8 Decenber 2006 WO 03/104207

PCT/ US03/ 17898 trea LS ,di SC ]H!XE;

inhibitor is 3 g‘ljfﬁls E%SF%’C"{’I’@ m#h;iﬁ??—(‘f%%e% %gﬁ% sc‘icyt%u?%\govast atin,

si nvast at i n, fomdhagionp ¢onsisting afalovastatia, sml&@ﬁéﬁ*l@am\aﬁﬁﬂﬁm ﬂuwa%t%t atin, ZD 4522
and rivast at bﬁwabtan@lﬂmataaﬁnmﬂszz@Hﬂvﬂﬁaﬁmventlon a method for treati ng

atherosclerosis 5 in a need
di scl osed, wherein t hﬁﬁﬂﬁ%ﬁ%ds& tt?fggﬁf ﬂstml alﬁf&% fﬁg&a&lhgg&%ﬁ@ﬂbﬁs
further conpin shumengmtient inshesd iofiepch tedoicntis disglpsed aukesrin theFMOER Hi t or . More

par ti cul arl'y reduBra@ i @&ﬂﬁﬁianafmﬁﬁeec«brﬂpﬂn{fglaemmeﬁf@tammleﬁtarol treating
at herosclerosjs in a tman patient in need of such treatnent is disclosed,

10 wherein t RO EM A% educt ase i nhibitor is a statin and the chol esterol
absorption inhibitor Meregagicihilhdn anotheapenepient thedpesation matodifag ent i on, a

phar maceut i CglafRHRRRIstbe8s insa hihhaGp aﬂ&:ﬁ‘iln Wi ehsueR iBatineRiSs fh%c)los%dcorrpound

consi sti g °f~5h‘3rentth7 o {4 %v%mrﬁﬁﬁy P T e ek Ao CafBld oo oo
from the grougnignisiegétimige.of (i) PPAR agonists and (ii1) biguanides; (c)
insulin and insulin m Iﬁ%d)tﬁér, dﬁe@t écthe BYbiRAYA pafREoRREl @nfpokitibmaul i n
secret agogue%lsclog %)wh1ch colfllﬁ)%%és se inhibitors;
. (1) acompound according to formula'I,
15 (2) acompound selected from the group consisting of :
‘ (a) DP-IV inhibitors;
(b) insulin sensitizers selected from the group consisting of (i) PPAR
agonists and (ii) bignanides;,
(c) insulin and insulin mimetics;
20 ' (d) sulfonylureas and other insulin secretagogues; |
{e) o~glucosidase inhibitors;
(f) glucagon receptor antagonists; _
(g) GLP-1, GLP-1 mimetics, and GLP-1 receptor agonists;
(h) GIP, GIP mimetics, and GIP receptor agonists;
25 " (i) PACAP, PACAP mimetics, and PACAP receptor 3 agonists;
(j) cholesterol lowering agents selected from the group consisting of
() HMG-CoA reductase inhibitors, (if) sequestrants, (iif) nicotinyl alcohol, nicotinic
acid or a salt thereof, (iv) PPAR agoniéts, (v) PPARo/y dual agonists, (vi)
inhibitors of cholesterol absorption, (vii) acyl CoA:cholesterol acyltransferase
- 30  inhibitors, and (viii) anti-oxidants;
(k) PPARS agonists;
(1) antiobesity compounds;
(m) an ileal bile acid transporter inhibitor;
(n) anti-inflammatory agents other than glucocorticoids; and
35 (o) protein tyrosine phosphatase-1B (PTP-1B) inhibitors;
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(f) glucagon receptor antagonists; (g) GP-1, GP-1 mnetics, and G.P-1
receptor agonists; (h) GP, AP nmnetics, and A P receptibeagiier 2066 25
(1) PACAP, PACAP m netics, and PACAP receptor 3 agonists; (j) cholesterol

| owering agents selected fromthe group consisting of (i) HMG CoA

reduct ase waki/bistoers, (ii) sequestrants, (iii) nicotinylpcaius@haedos ni cotinic
acid or a salt thereof, (iv) PPARa agonists, (v) PPARcdy dual agonists,
(vi) inhibitors of cholesterol absorption, (vii) acyl CoA: chol esterol
acyltransferase 30 inhibitors, and (viii) anti-oxidants; (k) PPARS

agoni sts; (1) antiobesity conpounds; (nm) an ileal bile acid transporter

I nhibitor; (n) anti-i n%rl mmat ory agents other than glucocorticoids; and 35
(0) protein tyrosi ne phosphatase-1B (PIP-113) inhibitors; -18 8 Decenber
2006 WO 03/ iéhmwuﬁs@@aﬁvmkamﬁ( 3) a pharnaceutical |y acceptable

carri erd Tpe term?” pha‘[‘ﬂ@i@ﬁbﬁ}‘iﬁﬁhé&u@ﬁﬂﬁ%&@g&t@e il tefers ﬁi‘@ltjs?pfe?hraﬁl ts
prepare r ar mpceut j.ca ccept a a ar . g

i norgani c or qﬁ%“@ﬂﬁf‘@“ﬁﬁ%" ya%’eétﬁ@ei%ﬁ%? ga%“ﬁ m(‘)??u%onrgglg%rg%dlggﬁ %ga?nmé%h s derived
from i nor ganiand bwsgssicion ofganie asids nPalia derivedfiom inpnganie baseidvrlvdodpainums errj ¢,
ferrous, it hin#nidiRGaRRIn RoppeRFEH0] ferrsid] lithium, FRBYRMSY Sanflicaald, um  sodi um
zinc and the like. Particul arl) refer({téd ?repth% ﬁn}E?Qi Lafnaltetﬁgl cium
magnesi um . pdPESH U mPRRT ¥ B Aff gnd e Jike Raneufady prgts I form may exi st
in more t han aomeoniuny.selgiuns magoesinm potassinmrand seiven saits.i Pelisiethe solid form hy dr at es
10 and pol yh}iﬂéy%&ﬁ?inn%ﬁ%ﬁ%n%ébﬁyﬁﬂlM&%Pﬁﬂrﬂ%%étﬂeﬁﬁlﬂefom&ﬁﬁhe or gani c

bases inﬁ]'&Ude salllté)? f primary, secondary and tertiary am nes, substituted
ani nes i udPfl golx dﬁ‘?“éﬁ "Iy occurring substituted am nes, cyclic am nes,

and basic ion exchangeSaltssierised fsans phanpaccuticrly aereptable prganic baseainclidne,
choline, N, NggH & e Lh@Re HaABiing, anfhicB] Spstaited 8ninds indRding naturally
di et hyl am noet hanol ,  2-dj Het h}/l am noet.hanol . et hanol.ani ne,. et héﬁl enedi am ne,
N- - occurring substitute es, cyclic amines, and basic ion exchange xesins, such as

. arginine, betaine, caffeine, choline, N,N -dibenzylethylenediamine, diethylamine, 2---

15  diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine, ethylenediamine, N-

ethyl-mcrpholine, N-ethylpiperidine, glucamine, ghucosamine, histidine, hydrabamine,
isopropylamine, lysine, methylglucamine, morpholine, piperazine, piperidine,
polyamine resins, procaine, purines, theobromine, triethylamine, trimethylamine,
tripropylamine, tromethamine and the like.

20 ‘When the compound of the present invention is basic, salts may be
prepared from pharmaceutically acceptable acids, including inorganic and organic
acids. Such acids include acetic, benzenesulfonic, benzoic, camphorsulfonic, citric,
ethanesulfonic, fumaric, gluconic, glutamic, hydrobromic, hydrochloric, isethionic,
lactic, maleic, malic, mandelic, methanesulfonic, mucic, nitric, pamoic, pantothenic,

25  phosphoric, succinic, sulfuric, tartaric, p-toluenesulfonic acid and the like.
Particularly preferred pharamaceutically acceptable acids include citric, hydrobromic,
hydrochloﬂc, maleic, phosphoric, sulfuric, and tartaric acids. In most cases,
compounds of the present invention are basic because the triazole ring is basic. The
triazole compounds of this invention may also be made and handled as non-

.30  pharmaceutically acceptable salts (e.g. trifluoroacetate salts) during synthesis before
they are used in making pharmaceuticals.
| It will be understood that, as used hcréin, references to the compounds
of Formula I are meant to also include the pharmaceutically acceptable salts, and also
salts that are not pharmaceutically acceptable when they are used as precursors to the
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et hyl - nor phol i ne, N-ethyl pi peridine, glucam ne, glucosam ne, histidine,
hydr abani ne, isopropylam ne, |ysine, methylglucam ne, norPerembee2006

pi perazi ne, piperidine, polyamne resins, procaine, purines, theobrom ne,
triethyla nmet hyl am ne, tripropylam ne, tronethamne and the |ike.
20 When tgga?g%%%hnd of the present invention is basic, ¥IrPSHERY pe
prepared fr.om pharmaceut:i cally acceptabl e acids, including inorganic and
organi c . acids. Such acids include acetic, benzenesul fonic, benzoic,
canphorsul fonic, citric, ethanesulfonic, fumaric, gluconic, glutamc,
hydr obrom c, hydrochloric, isethionic, lactic, maleic, malic, mandelic,
met hanesul f orfitee compminds onthéir pleymp@ntidally aqepthisie bedaioc in ot spitlesiphor i c,

succi ni c, Suhﬁﬁﬁlﬁﬂx$§1tarlc p-tol uenesul fonic acid and the |ike.
Particularly preferre aranaceutlcally acceptabl e acids [nclude citric,
hydr obr omi c, hydrochl(‘5’I1rz’i1Yf"t‘BS an particilarcthe Bydrates of the eampounds,of fgraplag, j ¢

aci ds. | n nodtredadedsd in thenpaartdsveation Bavefir esent i nventi on are basic because
e g 10 & s Blaboldl 6 ud SRR of ARPAVHSN Hlar bl on nay

al so be made and handl nmaceut1 ca accep tazie salts (e.qg.

trifl uor oacetsi® %ﬁﬁaéﬁfe&lﬂ’ldﬁ@‘eﬁbﬁtl‘g@%q}% %@Flﬁ?@’lm{nﬁh?s“é?%oﬂ%‘éd i n maki ng
phar maceut i canventidd. Bsbdrirgsae coraiuadsahst atdwhvered teihethphsicallynactiveef er ences to

t he conpound maceutical ly
accept abl e s%??lggunﬁgw{afamgbgihg?ﬁﬁ?&{e{éﬂ%gﬁ&nkEﬁ rmacgnﬁv y acceptabl e
when t hey ar @dniiteradios Ragients Srogdnigs, Wiigh thommsplyss B seiHar thz@%cwrv&) 03/ 104207
PCT/ USO3/Ii)7898urf1d§cHﬁerﬁm 'HOWhidh afcohWfled toRkEveRDRsubdadctivedtigphablie salts or

in other syn -' | ar, the

hydr at es of Edﬁl%ét oungsﬂogﬂ(’%qgafm’?ﬁ{aﬁ% Iﬁtggrg&’!rg %amgrgpresent

i nventi on as cH@Pgun 5°ﬁ\rétsaﬁwn?rb§smthen@c@w@ahﬂ%eséhatm fipehP¥nt i on t hat
are therapeulﬁbﬁmﬂhy active and that are also defined by Formula | are also

wi t hin.the scope of t O;Ug) 4|£&nb§{1%g&gg%sgb&v%qmgwg&tﬁ at are

converted to thera ut|c bei n%t
adni ni st dfed HBHSYanz1RAe HnuSaﬂl@ exesqnh@ysméelﬁe%w th%ﬁwﬁﬂ@tléﬁ o a

patient. ProgiHigifor fc»ﬁiﬂﬁbiuhgﬂﬁ&aiu\t@ge AaviRodf 1hpgdioRpstérbiddelydicenaté) cl ai med

her ein, - but 4t 6N, Al oS ARYERE 18 bRl dr (RS WA OB S ety 0T Tl @ |

associated with numerous disorders, including NIDDM, obesity, dyslipidemia, insulin
resistance and hypertension. Administration of the compounds decreases the level of
20  cortisol and other 118-hydroxysteroids in target tissues, thereby reducing the effects of
excessive amounts of cortiso! and other 11B-hydroxysteroids. Inhibition of 11p-HSD1
can be used to treat and control diseases mediated by abnormally high levels of cortisol -
and other 113-hydroxysteroids, such as NIDDM, obesity, hypertension and
dyslipidemia.
25 | The present invention includes the use of an 118-HSDI1 inhibitor for
the treatment, control, amelioration, prevention, delaying the onset of or reducing the
risk of developing the diseases and conditions that are described herein, as mediated
by excess or uncontrolled amounts of cortisol and/or other corticosteroids in a
mammalian patient, particularly a human, by the administration of an effective
- 30 amount of 2 compound of formula I or a pharmaceutically acceptable salt or solvate
thereof. Inhibition of the 11$-HSD1 enzyme limits the conversion of cortisone, which
is normally'incrt, to cortisol, which can cause or contribute to the symptoms of these
diseases and conditions if present in excessive amounts.
'NIDDM and Hypertension
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during or after admnistration to a manmal i an patient, are prodrugs and are
conpounds of this invention, as are their active netabol i&Bsecenhtzr 280&
defined by Forrmula |I. The conpounds descri bed herein are selective
inhibitors_of the 15 110-HSDl1 enzyne. Thus, the present invention relates
to the use"BPH&711p-HSDL inhibitor for inhibiting th®CTEEIHEEe activity
of 11P- hydroxysteroi d dehydrogenase, which is responsible for the
conversion of cortisone to cortisol. Excess cortisol is associated with
nunmer ous di sorders, including NIDDM obesity, dyslipidema, insulin

resi stance. and hypertension. Adm nistration of the conpounds decreases the
|l evel of 20 cortisol artk ckdpeinds bf hidiyekneny aeaeledtis nhibitoaraf et p-HsExues,

t her eby redugj fact 2. eXC R\ : \dElﬁ’@ i and ot her
110- hydr oxyst% gér}%lggfsﬁhﬁﬁl%ﬁhg%ﬂho?@%%?l%@ r_];gan gglj:fgtg’g{n ggﬁs ce)lat and
control di selevels apdpaiing gonsjitions rogteehihpspton infipiticn of |14 B-HSI2A¢ assedtted and ot her
%é0+ﬂydroxyshmmghﬁﬁmsﬁﬁ@ﬂb@§s&M1 epleRsdd. Yy, hypertension and_gyslip}denia.
e prgsent inventi ) U . = L] Jabi bi tor for
t he treatirent, contrqlegrg%r‘;ejﬁ%agga P%n??%?‘g‘\e}g%f%%%% g_yl n _a?) e onset of or
reduci ng t he hoymank, wiichialyeacspisig sntagoniyt sxthe adion o inselinin thediver- st ar e
des;:_ri bfad hg }’tiﬁtit ﬁmulﬁﬁseﬂﬁﬂiri%{i@@bd?&)ﬂ, @&ﬂ@@im@ﬁcwua@glw@bdgeﬁbsgmaksam{_ ar
cortisol andior,other corticos S rticularly
hunmn, by IEsTh Rk H ke ESS PhRdS b aRp (R RnLARA BB %éer%und of
fornul a | or havesreseaterqeehabiliay ofidcudomipg wpe & dishetes igthemspsppgef ameamaldf . -
I nhi bitiqp ohighh&velslchbidbl. enzyme |imts the conversion of cortisone, which

is normally inert, to gortisopl i ch can cause,or .c rLbut.e he
synptons of these di s@ga Ve%r?ac‘\éggﬁogilq?% % WHET) %g]élhe?ﬁl H@§€§S‘§s“ t\?é amount s.
NI DDM and  Hv dsepresenisifisn lead 20 hgpenensionh dahibigosof M- 133p1 shiffre rEFPUS03/ 17898
L0 HaD T B R e Pl 1 or 1 peliing cor i Sol

- : ile the inhibition of. . - i sefu £du cortiso
|l evel s and treating COAR{}%}}IS&?EOI}%Q&;[}%W%@&C@?C ‘fﬁﬁf”ﬂﬁt%# M%%?HSDZ is
associ at dd  hibitos evafisotivesih treatisgf eontrelling aactharesliorpfipg thestisptoms NIDBMt i sol i s
an i nportant ,adedm@lstrati AT aRher ARl effékive BRBirR bF an 11B-HSDI inhibitor on

a regular basis delays or prevents the onset of NIDDM, particularly in humans.
Obesity, Metabolic Syndrome, Dyslipidemia

Excessive levels of cortisol have been associated with obesity, perhaps

20  due to increased hepatic gluconeogenesis. Abdominal obesity is closely associated
with glucose intolerance, hyperinsulinemia, hypertriglyceridemia, and other factors of
Syndrome X, such as high blood pressure, elevated VLDL and redliced HDL.
Montague et al., Diabetes, 2000, 49: 883-888. Thus, the administration of an
effective amount of an 11p-H1SD1 inhibitor is useful in the treatment or control of

25 obésity. bng—term treatment with an 118-HSD1 inhibitor is also useful in delaying
or preventing the onset of obesity, especially if the patient uses an 11p-HSD1
inhibitor in combination with controlled diet and exercise.

By reducing insulin resistance and maintaining serum glucose at
normal concentrations, compounds of this invention also have utility in the treatment
.30 - and prevention of conditions that accompany Type II diabetes and insulin resistance,
including the metabolic syndrome ("Syndrome X"), obesity, reactive hypoglycemia
and diabetic dyslipidemia. |
Atherosclerosis
‘As described above, inhibition of 11B-HSD1 activity and a reduction
35 in the amount of cortisol are beneficial in treating or controlling hypertension. Since
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hor nrone, which also acts as an antagonist to the action of insulin in the
liver, such fF that insulin sensitivity is reduced, resuBtDatgmbar2606r eased
gl uconeogenesi s and el evated |evels of glucose in the liver. Patients who
al ready have inpaired glucose tolerance have a greater probability of
devel opi ngVPYYEH i abetes in the presence of abnornmal | PCTASOKIT8E | evel s of
cortisol. H gh levels of cortisol in tissues where the m neral ocorticoid
receptor -is present often lead to hypertension. Inhibition of 11 f3-HSD1 .
shifts the ratio of cortisol and cortisone in specific tissues in favor of
cortisone.. Adm nistration of a therapeutically effective anount of an
31(3-HSD 1  hpdrefidi indrdyblipi@idi@edntiifut 10 the @3tlopgent oPMhéroicldroigs, and

anel i orating e. NI a . Nl i . r tically
effective anﬁ%ﬁ%%gg% 1 thﬁra%ciux %ﬁﬁcwﬁ%&%{n&a&éf fr)l@ -@%ﬁm@%@@&ﬁﬁeﬁ% ays or
prevents t he iwigsian 1By bq srevially henaficial mrtropting conieling. g@égthglqnsmf abol i c
Syndrone. D3)rdvepingesfetosEifaissi ve | evel s of cortisol have been associ ated
wi th obesi.ty, perhaps Q ; .et o0 i ncreased hepatic gl uconeogenesis.

Abdom nal “obesity is sociated wth glucose intolerance,
hyperinsul i neni a, hypeFhafolowingdisgasas. disordamsand ednditiongeandiedreaied, Syndrome X,
S;Jch %_s BI ?h cbﬁtﬁzlglg%,&frﬁ%ﬁiéﬂ r d&é:i 8&,4i¥§ﬂatﬂie?ﬁwﬁlﬂglck&ﬁbk§iﬁd§[ &ihis ir;d&’ﬁtﬁﬁr@g ]lg]? e:,
al ., abet e ; - . S admi.nistrati n effective
Amount of - an UDFBPTREe D Torh o e (U8 o) U FREEbTe D 1 sBBiP ol of 25
obesity. Londipidedisardarsd6dydlipidemin, afy) hygeslipi@miia,i (Brivpertriglydeddemie.d%usef ul i n
del ayi ng 1001 hppeMRMsteRterhiBe (PO)ISK HIL RVGS| (1Y) hRaRes Bvdly (i) the patient
uses an 11(3-HSD | m%l tor e:ln ﬁg?bl nlgt | o%evm.tn ont r ol J.ed(e]%: et and
exerci se. By 2PSTHILFIYS ARG PR arst el ¥sedaRentait A A YS UM gl ucose at
nor mal concemnbdemingmwdesitydiHo uerdedegénerdtive dispasentli7pretingpathyh &8 utility in the
treatment  3QegHchaltiye (B9 ink@Bpahy, (QOA SiidRaae: XKDN@ld ks BRRABY whiRandulin di abet es
and insulin resistance, including the netabolic syndrone ("Syndronme X'),
obesity, realtNARHPRSIY ‘Er‘#a and di abetic dyslipidenma. Atherosclerosis
As descrilbed above, i nHidrbbiedisaateskndctiSdions can beittepted nsingthesompoundh 35 in
the amount ofor fRmhilaI0dr tRE @nRRUR] EAitRladinthiddrfio PaGreft or $RMEL @k kikIOSF

hypertensi on 'de\%lgp(l;r%g _th%ldiSSeas[gggr? co%&itl%gso (?escribed herein. Since concurrent inhibition

of 11B-HSD2 may have deleterious side effects or may actually increase the amount:
of cortisol 1n the target tissue where reduction of cortisol is desired, selective
20  inhibitors of 11B-HSD1 with little or no inhibition of 11B-HSD2 are desirable.

The 11B-HSD1] inhibitors of formula I generally have an inhibition
constant IC5( of less than about 500 nM, and preferably less than about 100 nM.

Generally, the IC5( ratio for 11p-HSD2 to 118-HSD1 of a compound is at least about
two or more, and preferably about ten or greater. Even more preferred are compounds
25  with an IC50 ratio for 11B-HSD2 to 11B-HSD1 of about 100 or greater. For example,
for compounds having an IC5( the compounds ideally demonstrate an inhibition
constant IC50 against 113-HSD2 greater than about 500 nM, and preferably greater
than 1000 nM.
_ Compounds of Formula I may be used in combination with one or
30 more other drugs in the treatment, prevention, suppression or amelioration of diseases
or conditions for which compounds of Formuta I or the other drugs have wutility.
Typically the combination of the drugs is safer or more effective than either drug
alone, or the combination is safer or more effective than would be expected based on
the additive properties of the individual drugs. Such other drug(s) may be
35  administered, by a route and in an amount commonly used contemporaneously or -
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WO 03/104207 PCT/ US03/ 17898 hypertensi on and dyslipidema contribute to the
devel opnment of atherosclerosis, admnistration of a theBdpeambeall0p
effective amount of an 110-HSD1 inhibitor of this invention may be
especially beneficial in treating, controlling, delaying the onset of or
preventi ng"VQOHEWHEcl erosis. 5 Other Wilities The fol | oRCAGSIFEEses,

di sorders and conditions can be treated, controlled, prevented or del ayed,
by treatment with the conpounds of this invention: (1) hyperglycema, (2)

| ow gl ucose tolerance, (3) insulin resistance, (4) obesity, (5) |lipid

di sorders,. (6) dyslipidema, (7) hyperlipidema, (8) hypertriglyceridem a,
(9) 10 hypesghealiBy ¢ithla@Bingeurdbd Folntits HOWhérEy @Ingpouhd ) Fdiingla 1 kdDlsed evel s,
(12) at herosgl r0Si S ang’h\i"'té secg_uel ae, ‘(‘%g . Yyas li| I rgos etnC%sgals rl(14)
pancreatiti s oTPECTAnSREN IR poo duqre Gher drigs.  comtunation pIQdUEtORliing ase, (17)
reti nopat hy, sych@her daapts) anpsibérgomgongd ofarmy tiWPfeFQg)H@ym%orre X, and ot her
di 3 or de(rj S m%:ﬁbihﬁ@g|th§[3apyra?s%gﬁélﬁéﬁﬁle¥ ie@iﬁ@ﬁi@@ﬂﬁ'&bmp%%dﬂi‘?oﬁ&hl Py Pandi S fﬁs es
and condi tions can be_ treéated usi.n e C oynds. O r a.. or e
conpound %ano?)eéoré’bq’ﬁ’ ﬂ?’gli‘grl’%soar? ?)CE?J’P%V Ondf%ﬁg%ﬂﬁpﬁlé’gf%gﬁigﬁ’ Il'ltﬁevel opi nt g
t he di seases cenemygedthat when wedinrdombinatien withothgj astive weredigntsghe i nhi biti on

of 11(3-HSD2 cS@iyouhé-BPﬂlg ?hﬁéﬁ% Eﬂv@hﬁ?on%:r% Shdraste iRdredi@i oPBAH! #Hal; Ye hqaar ease t he
amount  of cotrg.tl.s%I n h&og%a% et.tissue where reducti o %f cortisol is

N
desired, sel SHSAHYEY BHlopgH Wi cpgh s ! ong AFTPRENDSr no i nhi bition
of 11( 3- HSD2 pharmaceti¢al atrhpositiohhef thd p@sadSDyentiohiifwiludstkose thaf eomtnin onel :

gener al | yohayemaR otHeh hdvk infPhedién®y) 8 fitioh ¢ chpduBé 8f Fdpaniaabout 500 nM and
preferably | ess than out 10 tgtfll/l .Cener l{%’tha%he hCS .ratlreg.for 1113- HSD2
to 11 P-HSD 1 of a coﬁ%‘(ﬁ'ﬂ‘rﬁ’&’si" 0 ra\cg‘élcslf‘g’ﬁ%ﬁ fRay 8¢ 0 preferably
about ten or conEniton withewwomponmi ¢fifetmele &cind eithar adpinistaed RBaraiclytorém | C50

ratio for 110:HSRR ok amidhicdriSRipdfioabiatinad O 28 naligdiato: FOr exanple, for
conpounds having an |

0.t he .conpound l.y, denonstrate an inhibition
constant | C50 agai nst%&@@e—ﬂ%ﬂé’gg?‘gﬁ?ﬁ‘ﬂﬁ%‘ g’ﬁ?rs’SOO nM and prefeéerably
greater IShan 1000 nM (b msgdowsenistizefs ifdudiug &) PPARyagoeistssech dstheconmbi nati on -«
wi th one or 30, /MeeEY BEEIEINESiddhtd B, bRl 0R) MCE55Y,CRbizREzore URAT ©SS1 on
or anelioration, o% glggseaéhes _o’ﬁjlcétl}_n i t,i’o?,sAi{or ’%ﬁ:ch (;’orrplognd%R%f Formul a |
or the other ﬂgﬂ{!f@)sanﬂ%r g{’ﬁ]r{ih(ggx}ds, including PPARo/y dual agonists, suc as - _

- 297, and PPARC agonists such as gemfibrozil, clofibrate, fenofibrate and bezafibrate,

and (ii) bignanides, such as metformin and phenformin;

20 ' (c) insulin or insulin mimetics;
(d) sulfonylureas and other insulin secretagogues such as tolbutamide
and glipizide, meglitinide and related materials;
| (e) o-glucosidase inhibitors (such as acarbose);
(f) glucagon receptor antagonists such as those disclosed in WO
25 98/04528, WO 99/01423, WO 00/39088 and WO 00/69810;
(g) GLP-1, GLP-1 mimetics, and GLP-1 receptor agonists such as
those disclosed in W000/42026 and WOO00/59887,
(h) GIP, GIP mimetics such as those disclosed in WO00/58360, and
GIP receptor agonists; -
30 (i) PACAP, PACAP mimetics, and PACAP receptor 3 agonists such as
those disclosed in WO 01/23420; '
(j) cholesterol lowering agents such as (i) HMG-CoA reductase
inhibitors (lovastatin, simvastatin, pravastatin, fluvastatin, atorvastatin, rivastatin,
7 jtavastatin, rosuvastatin, and other statins), (ii) sequestrants (cholestyramine,
35  colestipol, and dialkylaminoalkyl derivatives of a cross-linked dextran), (iii) nicotinyl
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Typically the conbination of the drugs is safer or nore effective than
either drug alone, or the conbination is safer or nore &fBeenibee2dtan
woul d be expected based on the additive properties of the individual
drugs. Such other drug(s) may be 35 administered, by a route and in an
amount conYY8¥PY04¥ed cont enpor aneously or -22 8 Decembd@CTASOBLISMD

03/ 104207 PCTI US03/ 17898 sequentially with a conpound of Forrmula I. Wen a

conpound of Formula | is used contenporaneously with one or nore other
drugs, a conbination product containing such other drug(s) and the
conmpound of Formula I is preferred. However, conbination therapy also

' Pﬁ' udgs thera%hﬁgmb&lrﬁ%‘é&(h%ﬂéﬁlt%%m(ﬁ@ nﬁﬁbﬂBﬂsr df'éhﬁedter@l%scﬁptimlesd&h rTDr e

ot her drugs are a istered o fere

cont enpl at ed afﬁ%xemﬂﬁe%%%b‘? @8%}"?1% nltbfﬂv(i\f\ﬂ}l?a@f%@%mgﬁﬁl ﬁraf‘%- d| ents
t he conpoundnigbitaryeugrasSeraxample evasingihe,and (Vipantiroxddantssueh/as probye@ii ent or
both may be used effe '.P)Pﬁk}ﬁa &étQWhﬁﬁﬁﬁém%aaé&dW%ﬁ%MQS Used al one.
Accordi ngly, the phar ceugl ca 8%1“5{1 fr??ﬁ (ge sent invention

i ncl ude tHose t hat con &yi?}nw B m'ﬁ’??’ VEHTREMER Ent s, in
addi tion to gphemequne)dibotankoe, omistut IneuBpeptive 8% iolfibitarhd?B lataptoe invage edi ent s
that may be adoigtk aﬁceﬁr@@om@ts, @almblaa@hé@arwepthr@goﬁmpound of Formula I, and
ei ther adm ni stered sek)qalhr @a{ (g)har maceut i cal conposi t i on,

i ncl ude, but are not Ryl a?’&)“aaﬁpﬁgﬁﬁiaﬂi&t heptidase |V (DP-1V)

i nhibitors; 15 (b) i ns@)iagenteingndddfense iminfladmagry ¢opdiEPaRythadgeni st s such as

t he liti@zo I Evanh SmmStd 555,
r osi glgl tal?éng’%& ﬁn&n%st 5|fbﬂak andﬁon-ﬁélggilglé&%aﬁ?gandswcllr%cl’ udlﬁlr%ﬂ\%gARcdy

dual agoni st &nd gyRlepxygenpsers selegtve inhibitosp Apd agoni sts such as genfibrozil,
clofibrate, fenofibrat é)prakibezcsinelphatphataseatidl (PTP-IBpinibétnisdes, such as

met form n and phenf or mI‘H Ve ESAbihARHY 1Bl a b Hof'fo?ﬁﬁlla@%f a(d)

sul fonyl ureas_and ot her |nsuF| n- secr.et agogues I::} as tol hytani de and
glipi zi de, mogPEERaCcRHtiFall %mem@ql%qag@yﬁﬁgeeq}r 331‘@‘3 ﬂFé? ghot Qﬂﬂéfc% i%Ha8e™PHhi bi tor s
(such as i#cardies ajtivechnpoinds.aomlimémgpkanplaninalydacsiisngivohofasmpiwsle

di scl osed 1 1 P0o:25, PRARADZE: mPadReQpmal Q1A 3208 BighifkeV!D 00/ 69810;
sulfonylureas, HMG-CoA reductase inhibitors, PPAR agonists, PTP-1B inhibitors,
DP-1V inhibitors and anti-obesity compounds.
Any suitable route of administration may be employed for providing a
20 manmal, especially a human, with an effective dose of a compound of the present
invention. For example, oral, rectal, topical, parenteral, ocular, pulimonary, nasal and
the like may be employed. Dosage forms include tablets, troches, dispersions,

suspensions, solutions, capsules, creams, ointments, aerosols and the like. Preferably
the compound of Formula Iis administered orally.
25 | The effective dosage of the active ingredient varies depending on the
patticular compound employed, the mode of administration, the condition being
-treated and the severity of the condition. Such dosages may be ascertained readily by
a person skilled in the art.
‘When treating or prevenung the diseases and conditions described
30  herein, for which compounds of Formula I are indicated, satisfactory results are
obtained when the compounds of the invention are administered at a daily dosage of
from about about 0.1 to about 100 milligram per kilogram (mpk) of body weight,
preferably given as a single daily dose or in divided doses about two to six times a
_ day. The total daily dosage thus ranges from about 0.1 mg.to about 1000 megs.,
35  preferably from about 1 mg. to about 50 mgs. In the case of a typical 70 kg adult
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(g) GP-1, 012-1 mnetics, and GLP-1 receptor agoni sts such as those

di scl osed in W00/ 42026 and W00/59887; (h) Gl', 4GP ni rfePeembaychlas

t hose disclosed in WO00/58360, and G P receptor agonists; 30 (i) PACAP,
PACAP m nmetics, and PACAP receptor 3 agonists such as those disclosed in
VO 01/ 234200 %¥/1%42¢ho| esterol | owering agents such as (i PCRVSIEMS: educt ase
I nhibitors (lovastatin, sinvastatin, pravastatin, fluvastatin,

atorvastatin, ri vast at i n, i tavast at | n, rosuvast at i n, and ot her stati ns),
(ii) sequestrants (chol estyram ne, 35 col estipol, and dial kyl am noal kyl
derivatives of a cross-linked dextran), (iii) nicotinyl -23 8 Decenber

2006 WD 03/ h@ﬂﬁﬂhﬁ@i&l B@@Qfoﬂgﬁ@l&aﬁée@ﬂﬁ@hboum ﬁfgbltﬂhlﬁbuaxsaingy Trisal t

t hereof, (iv) inhi chol est.er ol as for exanple
cezetim be anélo%a& t% é%?dotf)pr(tw F’tg ?ﬁ“"d%i‘ q%&:l r}Fsg acyl transferase

i nhi bitors, such as foAn@thwmeet \iBPrasepinventign 41‘93119?\@#131‘@%’@5?#15 such as
probucol ; (k) RPARRAgRoh Sdnfpris&UCddnidutd\ G FRrEhe ¢ @8 9Harinacedlally28149; 5 (1)
ant i obesi hy cor$€§@ %ﬁ?@% arIS 1{3 {;ﬂﬁu exfenf %rﬁrgade tyfc%ﬁ nt er m ne,
si but ram e, 3 F@E’esﬁva éH@%Dilﬁﬁ {ngrr‘%n Precep nver se
agoni sts -and aamngbmms and [ 33 adrenergic receptor agonists; (m an

i ?ﬁ' bi lte acid tr?ns POhd &Enp'oélﬂbﬁ%'lh&ﬁde cfoﬁ:)poﬁﬁ@fﬁtsﬁltdbﬂ%ﬁfl&ﬁﬂréc&[ use in

i nfl ammat ory sondi tio cocorticoids, suc spirin,
non- st er oi dal®°® ’.PW%F’A%RQP@P% '%Fﬂtﬁ’%ewgﬂ% f"ﬁ%r andé%?"@gf’@?ofﬂ%%enase 2
sel ecti ve i nippithabmis), teansiletnod], puimorainn(nasat oghiugenl pﬂ?@]@m{faslesalB (PTP-1B) -

I Rh' bi t0r1? Bltaﬁl@ska%@nt%ﬁtgélm ﬁ{eilﬁ&ssﬂlﬁsie@&ﬂeﬁuﬁ@@%a&eaan a@{eﬁwb@tthh f)r a .
e or mor e Stes Ry PR RariSn RS SRE PR S0 CRSHERe SRR de
conbi nati ons b@fcomnpmﬂlbnptssenwﬂ irRaninddsagelfomi aidl propsragibyrspy ef the methed onpounds
sel ect ed fror{q,emg,!d@,ﬂlnqlglg,aﬂ%%ﬁwéwreas HMG- CoA reductase inhibitors, PPAR

t PTP-1B i nhib bi t d.a t d
Ay ‘sul Labl & route of S FHRCLLI TR RN RROyAd P G RO &

15  carrier according to conventional pharmaceutical compoundlng techniques. Carriers

take a wide variety of forms. For example, carriers for oral liquid compositions
include, e.g., water, glycols, oils, alcohols, flavoring agents, preservatives, coloring
agents and other components used in the manufacture of oral liquid suspensions,
elixirs and solutions. Carriers such as starches, sugars and microcrystalline cellulose,
20 - diluents, granulating agents, lubricants, binders, disintegrating agents and the like are
used to prepare oral solid dosage forms, e.g., powders, hard and soft capsules and
tablets. Solid oral preparations are preferred over oral liquids.
The oral solid dosage forms may also contain a binder such as gum
tragacanth, acacia, corn starch or gelatin; excipients such as dicalcium phosphate; a
25 disintegréting agent such as corn starch, potato starch, alginic acid; a lubricant such as
magnesinm stearate; and a sweetening agent such as sucrose, lactose or saccharin.
Capsules may also contain a liquid carrier such as a fatty oil.
Various other materials may be present to act as coatings or to modify |
the physical form of the dosage unit. For instance, tablets may be coated with shellac,
.30 sugar or both.
Tablets may be coated by standard agueous or nonaqueous fechniques.
The typical percentage of active compound in these compositions may, of course, be
varied from about 2 percent to about 60 percent on a w/w basis. Thus, tablets contain
a compound of formula I or a salt or hydrate thereof in an amount ranging from as low
35  asabout 0.1 mg to as high as about 1.5g, preferably from as low as about 1.0 mg to as
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20 mammal , especially a human, wth an effective dose of a conmpound of the
present. invention. For exanple, oral, rectal, topical, gdlessmbenl{0tocul ar,
pul nonary, nasal and the |like nay be enpl oyed. Dosage forns include

tabl ets, troches, dispersions, suspensions, solutions, capsules, creans,
oi nt nent s, WaEHHHY’s and the like. Preferably the conpo®GH/USK/IRBnula | is
adm nistered orally. 25 The effective dosage of the active ingredi ent

vari es depending on the particular conpound enployed, the node of

adm ni stration, the condition being treated and the severity of the
condition.. Such dosages may be ascertained readily by a person skilled in

the art. WhemnighlaabdudS00hg Hne Yifid praferdbiefréth SERFES Bl 10 &ixdb bd MBS agdescri bed
30 herein, f%%%#\/g?@h conmpounds of Fornmula | are indicated, satisfactory

results are C& when t he conpounds of the invention are adm nistered
at a daily dosage of @bliquidscuch assymps or elixire may oentain,Jo addition tgithem per
kil ogram (Wplé&ti\ﬁéfin%&ﬁ%t,\&ﬁbxgééas a shicb:ah @it e Nardprépyiiaibs «dai | y dose or
in divided doses out two%io Si X ti rrgs daé. Thgqtot al daily dosage thus
anges. f r gm RIFSATADCR 4 15 LGRS B5D o5 ehemy haepE APl y from about 1 g,
to about 50 ngys. |n tharenderels afe typicallyiinthle fm &g selytibn or spgpe@siBbcenber 2006
WO 03/104207nEE%ﬂt@ﬁ?ﬁ&?&ﬁﬁwQﬂﬂ%ﬂdoﬁﬁﬁmﬁ@ﬁ@hdﬂéh%ﬁﬂﬁ&@?mﬂmhé range from

ou

about 7 ngs. to a 3 nosS,. This dasage may be adj yst.ed .t rovi de the
optimal t her SyGaRRPHYSENREE Disccings e belpare s Evene [RUE e RN { on
rel ates to aghhkels petmixtircsthereciinmedsi Typisallpbiepératoomahat gre dn dilutesifooand of
Fornmul a ljo Ohisa cpfiah Apeestiigal |y 5 acceptable salt, hydrate otr solvate

thereof, in conbinati w.th a phar.naceuti.cal | acc able carrier. The
conposi tions incl ude gﬁ?ﬁ?&éﬁﬁ%‘ﬁ? gietty FQO%?%BP%FI,E? #POUS ¢ opj cal
par ent er al ( isolotiendiand)dispersionsameé puwders for therermpbangoua pebpanatioresfenous) , ocul ar

(opht hal mi c) iﬁjéétéiﬂlb%éﬁf%ﬁé or cﬁéﬂeﬁﬂiﬂ@,&e 41998 1e Ma REE 68HuidRE He 3kethat OF nasal
10 adm ni stration, syitahle route in ase wll -

though the nost n iven
Sopond ont hessySainsAR s they ettt A ToF SR oBbp LR dang | he.
active i ngr edtoeags andlire ysually prelarvah nfbe cameiat thys jpcledws thesblvent arnlispersiosage f orm-
and prepared n@di&ﬂ&on%ﬁﬁﬁé}?oﬂ&%ﬂﬁﬂ?wa@é\?&hﬁﬁﬂ%moi @.g Q?ceﬁ‘éﬂ pﬁﬁyl&ﬂar macy.

glycol and liquid polyethylene glycol), suitable mixtures thereof, and vegetable oiis.

ASSAYS: MEASUREMENT OF INHIBITION CONSTANTS
20 In vitro enzymatic activity was assessed for test compounds via a
Scintillation Proximity Assay (SPA). In short, tritiated-cortisone substrate, NADPH
cofactor and titrated compound were incubated with 113-HSD1 enzyme at 37°C to
allow conversion to cortisol to prdgress. Following this incubation, a preparation of
protein A coated SPA beads, pre-blended with anti-cortisol monoclonal antibody and
25  anon-specific 11B-FISD inhibitor, was added to each well. The mixture was shaken at
15°C and was then read on a liquid scintillation counter suitable for 96 well plates.
Percent inhibition was calculated relative to a non-inhibited control well and IC590.
curves were generated. This assay was similarly applied to 11B-HSD2, whereby
tritiated cortisol and NAD were used as the substrate and cofactor, respectively. To-
30 begin the assay, 40uL of substrate (250M 3H-Cortisone + 1.25mM NADPH in 50mM
- HEPES Buffer, pH 7.4) was added to designated wells on a 96 well plate. Solid
compound was dissolved in DMSO at 10mM followed by a subsequent 50 fold
dilution in DMSO. The diluted material was then titrated 4 fold, seven times. 1ukL of
- each titrated compound was then added in duplicate to the substrate. To start the
35 reaction, 10pL of 11B-HSD1 microsome from CHO transfectants was added to each

-26 -



The conmpound of Fornmula I can be conbined with the pharmaceutical 15
carrier according to conventional pharnmaceutical conpoundi DecetdehBiCfues.
Carriers take a wide variety of fornms. For exanple, carriers for oral

| i quid conpositions include, e.g., water, glycols, oils, alcohols,
fIavoringqggéﬂﬂgﬂ”preservatlves coloring agents and oPREUSEGAP8nent s used
in the manufacture of oral |iquid suspensions, elixirs and sol utions.
Carriers such as starches, sugars and mcrocrystalline cellul ose, 20

di luents, granul ating agents, lubricants, binders, disintegrating agents
and the like are wused to prepare oral solid dosage fornms, e.g., powdlers,

hard and SOvaelP&%BfelHF ﬁ)pﬁé\@coﬁc%%&‘bﬁtoﬁéllila r@kﬂateﬂbfmabcﬂivbﬁibiioaﬂﬁ preferred
over or al ui.ds

bi nd
such as gum?® ﬁﬂ? ’é‘(’:‘gﬁliaé Sg?thong)‘f%g P %qug?hn? %tal%%ﬂ&g)g %v?frl)%él? s | 2 u gL as
di cal ci um pmﬁslpﬂ'mtttaﬁprasen@ﬂ tio aséaytoaigimun angl Iag@mvmswﬁatbﬂ@@mhmgfi arch, potato

starch, al gi dﬁb&ramou@cérh%uh& aflénz?ﬂ@h)aéégréfﬁaﬁﬁ ahd amm& ekt &ntad a
sweet eni n %ﬁnt Su as Sucrose
[

e or. sacchar| sules may al so
contain PP@P“"S‘(’J’&'FP“&%‘W&OP’Q?@ (@erinL Heals D%'F Rg&p f%rial s may
be present tspumbﬁef@satam spegd irox centrifngsdo pyol thereagshipsicalad withem of t he dosage
uni t. For ”g %Qk&f %Qe Bén@ﬁlc@!ﬁ%d%@SWﬂ%rQBGAﬁ&chubﬁfbnSm ofor both.

ged

Tabl et d ! o
abl ets may B’E}F‘rﬁ?ﬁaﬁ %‘tooﬁécggnaiglﬂﬁgg dﬁ@*ﬁ% egf cou?se,

typ| cal perc
varied fII@%I&]Dm}hmﬂ)r,pwemadﬂedto eaihcmﬂl Tlhie peteswerte rcmalad woehdeni s. Thus,

tab' ets ‘f(?”t%‘nﬂqgfcﬁ {EPEHAHQﬂfatfﬁdfwa%was%u&téﬁdﬂaﬁﬁteBa@éa fat hereof in an

anount rangi about as ut 1.5g,
pref erably fsrcﬂwlé%onl Wﬁ%suﬁ% a'%‘i wigTe ?P“&?npfor E‘gl%ét cﬁé’g ?‘%?806 VO
03/ 104207 PGhtibsh2doti7dDRinting subdragispilied H#0h 12GnMABRH owtisol paeddsedisi y from as

| ow as about gl i @ %mveﬁgg A 208 9p g:(?];fagnd‘gas Qd@&toléaﬁﬁld)ﬂﬁes@%ﬂ‘s as syrups

or eI|X|rs may “cont al ILn_a ItIO tLve J gr.edi en SUCYOSG as a

sweet eni ng adjens withHulye bé‘?fﬁ”ﬁ?%ﬂ SERELE c‘%at HOm YR ®a dye and a
fl avori ngs sueimppandinesifeying with tlergeisdl hnding to tﬁ%ammfob@rtaithe &P&btzgdm cally in -
the formof a solution or suspension, typically prepared with water, and

optionally including a surfactant such as
ASSAYS: ASUREMENT OF IN VIVO INHIBITION

In general terms, the test compound was dosed orally to a mammal and

a prescribed time interval was allowed to elapse, usually between 1 and 24 h. Tritiated
20 coriisone was injected intavenously, followed several min later by blood collection.

" Steroids were extracted from the separated serum and analyzed by HPLC. The relative
levels of 3H-cortisone and its reduction product, 3H-cortisol, were determined for the
compound and vehicle—ddsed control groups. The absolute conversion, as well as the
percentage of inhibtion, were calculated from these values.

- 25 : | More specifically, compounds were prepared for oral dosing by
dissolving them in vehicle (5% hydroxypropyl-beta-cyclodextrin v/v H0, or
equivalent) at the desired concentration to allow dosing at typically 10 milligrams per
kilogram, Following an overnight fasting, the solutions were dosed to ICR mice
(obtained from Charles River) by oral gavage, 0.5 mL per dose per animal, with three

30 animals per test group.

After the desired time had passed routinely either 1 or4 h, 0.2 mL of 3
uM 3H-cortisone in dPBS was injected by tail vein. The animal was caged for two
min followed by euthanasia in 2 CO, chamber. Upon expiration, the mouse was

. removed and blood was collected by cardiac puncture. The blood was set aside in a
35 serum separation tube for no less than 30 min at room temperature to ailow for
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hydr oxypr opyl cel | ul ose. Di spersions can be prepared in glycerol, liquid
pol yet hyl ene glycols and m xtures thereof in oils. Typi dddcgmbeeplitati ons
that are in diluted form 10 also contain a preservative. The

phar maceuti cal injectable dosage fornms, including aqueous solutions and
di sper si on¥0&#4yiwder s for t he extenporaneous prepar at iPEE/USH3/17898] ect abl e
sol utions or dispersions, are also sterile and nust be fluid to the extent
that easy syringability exists; they nmust be stable under the conditions
of manufacture and 15 storage and are usually preserved. The carrier thus
i ncludes the solvent or dispersion nmediumcontaining, for exanple, water,

et hanol , pol yatequae: dag@htitme AGls thPmeRaH al Wel¥]] hyl ene
gl ycol ), sui @H@ﬁﬁ%{?&@a h r@ n, Eglpg%rbogf %%@ewﬁg&tgﬁE%A%@%
VEASUREMENT P ™ n vitro enzymatic activity was
assessed for test conpd@rualyzeithe seroids imihe kdramitimy warofiistéxiyictdbealy (SPA). In
short, triti adrgmicivehs ANE2 DB FseNART ’ id d..compound
were incuhat qﬁérﬁglligﬁDﬁ enz%rfgysgt 37% t%'a%&ga %&c%ﬁ\x%éré{eﬁ%‘%?%
cortisol to prograss: 2o oNpRge Phitevlianats ges addeddolpvaddwaigormsof  protein
A coat ed SPA YeEeking fqsdaxipiiendl quickiin oanhiterocmtrifagd peltewnd te ap@ousddipody and
25 a non- spedirbteids ddd d1RiAdakhd din \ L1 The m xture
was shaken at?;gélfésc cFtnd Wali the%iniﬂ.é sﬁ:g&g%t\ﬁgé?'?%ﬂ?%ftst%'%?lg‘ﬁr%%c&jrll}asceo‘ﬂ%ter

sui tabl e for Viard to 5y el microgeptrifuse tube and dried. Jhe daed wamlawast ed rel ative to
a non- i nhi bi tresspended inl0.250InL o BMB QTontamirigisgveoneer@@ied 6ilcefisondling assay

was sim liarl woﬁ@alﬂoggla;ﬁis%}flﬁi@sm, whereby tritiated cortisol and NAD
were used as the substrgjt a coflact or, respectively. To 30 begin the
g

assay, 40pL of substra Rl p% Inisatied onto £ MesaabemAmmisil Cal&0nmM  HEPES
Buffer, pH 7chiomgtngrapliyl eclumnp equilibrated iredD%meietianalnA a1098linegd dradidries0980! i d

conmpound was niHiles I ﬂ,@l\% ; ' t fold
dilution in W%mﬁﬁ?uﬁe &g%go}&%mu%ﬁ%%ﬁgﬁoﬁﬁﬁﬁﬁgmqgg{]ws even
times. 1L of €& G il ESTRpERIRE spldion geted asppdatemal sandudcBree to t-he -
substrat d3 Téigmasignd vas 88leced by b eadjochMmatdgraphy QettiRIth A nploa&AMtalis OM CHO

transf ect ant goftigre 8U88lydiO TRE L. S lortfd200 R DR 104207
PCTI US03/ 1789% '_\E/)}etl I agh ?’h,ero?pgroen}lg%%rsgt?}%ggﬁﬁoﬁ%enwt gioiPFéﬁO W'?élspproxi mat el y
10% conver si SACH#ted Avthe Lugof ALC fog eartisol overithn cambinedet UC falcertiseneiaod of
percent inhibotis@dn, a series of wells were

The following Examples are illustrative only and should not be

20 construed as limiting the invention.

- EXAMPLE 1
General Scheme
1. TFRH, Hydrazin N
5 Et3N,I§MF - N
)J\D 25 °C, 1 hour - /4 \
R H 2. 120°C, 2hours R N

. . CHy
Starting Material N

(SM.) 3

- 25 _ imino sther A
Substance Amount Cone. Mmol
SM.inDMF | 714 uL 0.14Min - 0.1
DMF
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added that represented the assay m ni num and maxi num one set that

contai ned substrate w thout conmpound or enzyne (backgroér2bcerndrd2@itot her
set that contained 5 substrate and enzynme w thout any conpound (maxi nmum
signal). The plates were spun briefly at a | ow speed in a centrifuge to
pool the r¥@@#¥m4207 seal ed with an adhesive strip, m xedcyasodygssand
incubated at 37C for 2 h. After incubation, 45L of SPA beads,
pre-suspended with anti-cortisol nonoclonal antibody and non-specific

11(3-HSD i nhibitor, were added to each well. The plates were reseal ed and
shaken 10 gently for greater than 1.5 h at 15C. Data was collected on a
pl ate based liquid § ttatt unter h.as a pcount. To control
for inhibition of an f % i sol 20 H£1 body ﬁgﬁ\?i‘%ol b Mdi ng,| substrate

spiked with 1.25nM [ BPMIoOrti sgl was adde(gDMF desi cnat ed single wells. 1L
of 200 pM conpound wa @ﬂﬁ d of th wells)| gl ong with 10L of
i o %gm% zﬁeggﬁ' n%%gl t

buffer instead of en7ym°, at ed- on was due to 15 conpound
interfering with t he | #d? in hinding to anflhnrv on the SPA beads.
ASSAYS: MEASUREMENT (OHydhkiié MO |I2MbinBI T1 ON OJS Maner al o ns,{ the test
conmpound . was dosed of to ajmammual and rescritbed tine interval was
all owed to el apse, usg i

3 —Fritfated—20 cortisone was
i nj ected i ntavenous! yIminepthewdd 98wkral ni A26Mar by OlSood fcol | ecti on.
Steroids were extrac

gdfmrom t He separ at efdpsgfr um and anal yzled by HPLC. The
relative levels of 3Hcortisone and 1ts reduction product, 3Hcortisol,
were determ ned for the conpound and vehi cl e-dosed control groups. The
absol ute conversion, aBhedellpwing syrtiaesisiof p oundiapasional,isivglebpire AOmpInE

]gal cul alt eg f hitRapy §&~fdfﬁiewe§a1v%§1a&/@foﬁ @ﬁi fAIERbhdtdon vERIP MeRATIWaR®: PT epar ed
or oral dos;j vehi ¢

hydr oxypr opy? 2 Q% é’fB ﬁ?ﬁf%f@]‘ﬂ%“’&?e Sg)&‘%f"@é‘feé%%wé’f’ertsﬁeé’e%@& red
concent r abi o laast 1311 wier esenBeagents ppd sdiuhiys C@borlic pydenrd Sgaethodt| ogr am

Fol | owi ng am 9)4%11-9&%11% bélflke (il R W) GRS dRIRASO BRIt soRefts CE
(obt ai ned from rles ver) by oral gavage, 0.5 nL per dose per animal,

with three %P’é"rﬁ%f‘s"test group. After the desired tine had passed,
routinely elther 1 or 4h, 0.2 n ofr3 M3ll-cortisone in dPBS was
i njected by tﬁ'ﬂhegfsei n The ani mal was caged for two mn followed by

cilo0a aadBcol | acted by Teatagion R aRyE T bR b S B et T o 58
ser um separ ataddsd to aldey, ﬂOmI.rfut&daMyn&@mactﬂﬂ vessal widerniopek €Hgadaddre to al |l ow
for ~ mmol, 0.14 M in N,N-dimethylformamide (DMF)). Fluoro-N,N,N",N’-
tetramethylformamidinium hexafluorophosphate (TFFH) (200 pL, 0.1 mmol, 0.5M in
DMF) followed by triethylamine (400 pL, 0.2 mmol, 0.5 M in DMF) and hydrazine
15 (240 pL, 0.12 mmol, 0.5 M in DMF) were added to the reaction vessel under nitrogen.
The reaction was aged 1 h at 25 °C; the reaction was gas agitated (1 second pulse
every.S min) during the age. 8-Methoxy-2,3,4,5,6,7-hexahydroazocine (imino ether
A, 600 uL, 0.15 mmol, 0.25 M in DMF) was added to the reaction vessel under
nitrogen. The reaction was aged 12 h at 120°C while gas agitating (1 second pulse
20  every 5 min) and then cooled to room temperature. After cooling, the crude reaction
mixtore was analyzed by LC-MS (Method 1). The crude reaction was puriﬁed by
preparative HPLC using mass based detection (Method 2). The collected fractions
were then analyzed for purity by LC-MS (Method 1); fractions found to be greater
than 90% purity were pooled into tared 40 mI, EPA vials and lyophilized.

25
 HPLC Conditions

=20 .




-27 8 Decenber 2006 WO 03/104207 PCT/US03/17898 adequat e coagul ati on.
After the incubation period, blood was separated i nto seluDedsmnber 2006
centrifugation at 3000Xg, 4C, for 10 min. To analyze the steroids in the
serumthey were first extracted with organic solvent. A 0.2 niL vol une of
serum was WO&HYH¥red to a clean microcentrifuge 5 tub®CT/U803IME98 a 1.0 ni
vol unme of ethyl acetate was added, followed by vigorous vortexing for 1

m nute. A quick spin on a nmicrocentrifuge pelleted the agueous serum
proteins and clarified the organic supernatant. 0.85 nL of the upper
organi c phase was transferred to a fresh mcrocentrifuge tube and dri ed.

The dried Saﬂmlfﬁ; hiemslpended in 0.250 nL of DVMSO containing a high
concentration of cortlson nd. 1Q. cor sis by HPLC. A 0. 200
m. sanpl e eSO HPect ed ont B‘eéaqw&’@i?&%d'fﬁéﬁaﬁé gnﬁé%nbﬁrod'ﬁ%t ogr aphy col um

equi | i br at edEluent33% net hanoll.% Arifihareadetinaad (GiAada Bratert o 50% net hanol :
separ at ed thﬁlg&xﬁfet sterobq%ﬁAqutcgtgﬁgﬂé m)nl tori ng by UV at 254 nM of
ar ds

the cold stan in the resuspension ﬁ‘ 3,3 t.er nal

st andar d. ThErES0E i t i um sﬁgﬁglm%@%é}ﬁ%ﬁ%m gkt EI SB i %hﬂ”&)gr aphy

det ect or t haFlowpl oaded dat a.5tml/néf t ware for anal ysis. The percent

conver si on of ﬁﬁi’ &)l%l%ﬁl?@ 3Hcortisol was calculated as the ratio of
AUC for cort]sol ove conbi ned. AUC f or cortl sone and %_rt isol. The

fol | owing ExMigsHensameut | | §adofppdritestarydeseasianmintge pppuHisd IeHBonst r ued as
l'imting theDewstiont i on. EXBVRtE20 and25Aamal Schenme o 1. TFFH, Hydrazi ne;

N----N EC,N, 25 5 *C, yhe. e ' 06 RN
/ Ha Star intg Material O .. s: AP ESN Bnizdiior modE mastdat rank€ Pl06-608 2mbf NUS

ELSD: Light Scattering Detector

Preparative I.C Method 2;

. Column: MetaChem Polaris C-184A, 100 mm X 21.2 mam, 10 um -
15 Fluent A: 0.1% TFA in Water '
Eluent B: 0.1% TEA in Acetonifrile

Pre-inject Equilibration: 1.0 min
Post-Inject Hold: 1.0 min

Gradient: 10% B to 100% B in 6.0 min, hold at 100% B for an additional
20 2.0 min, ramp back from 100% B to 10% B in 1.5 min. '
Flow: 20 ml/min.

Column Temperature: ambient

Injection amount: 1.5 mL of undiluied crude reaction mixture.

Detection' MS: API-ES ionization mode, mass scan range (100-600 amu), fraction
25  collection triggered by detection of M+1

. Lyophilization Parameters
Initial Freeze Setpoint: 1h at-70°C
Drying Phase Condenser Setpoint: -50°C

30
Drying Phage Table: _
Shelf Temperature (°C) | Duration (min) Vacuum Setpoint (mTort)
-60 240 25

-40 ‘ 240 25
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(S.M) 25 imnoetherA Substance Anobunt Conc. Mml1l S . MinDW 714L 0. 14Mn
0.1 DM -28 8 Decenber 2006 WO 03/104207 PCTI US03/ 17898 {Jddehiber 20@pL 0. 5
Mn 0.1 DW DW Triethylamne 400 pL 0.5 Mn 0.2 in DWW DW Hydrazine in
240 I, 0.5 Min 0.12 DW DW Imno ether A 600 p,L 0.25 Mn 0.15 in DW
DMF The f oWPEHIMHYPTsynt hesis of a one-di nensional, singl ®CTHER788Npound
library was perfornmed on a Myriad Core System All reaction vessels were
dried under a streamof nitrogen at 120C for 12 h prior to use. Solvents
were dri‘ed over sieves for 5 at least 12 h prior to use. Reagents and
subunits (carboxylic acids and 8- nethoxy 2,3,4,5,6, 7- hexahydr oazoci ne

(imno ethe Ay) Were dirssofved] ppropfiate sofygnts Tmmgdiately prior
to use. Syn hmul|418 aci-ditshown inIhe-table bel ow as
starting material was added to a1dxy, 10l fritted Myriad rieacti on vessel

under nitrogen (714 M, 0.1 mmol, 0.14 Min NN-dinethylformam de (DWF)).
Fluoro-N,N,N , N - tet rarret hyl formam di ni um hexaf | uor ophosphat e (TFFH) (200
L, 0.1 mmol T@WFW‘*“B‘W@#@?W By triethylamine (400 L, 0.2 nmmol, 0.5
Min DVWF) and hydrazi ne 15 (240 0.12 mmol, 0.5 Min DW) were added to
t he reaction vessel under nitrogem: he reaction was aged 1 h at 25 C the
reacti on was gas. agitat ed (1 second g every 5 mn) during the age.

8- Met hoxy- 2, 3, 4, 5, 6, 7- hexahydr oazo (i g no ether A 600 pL, 0.15 mmol,
0.25 Min DNF) was added to the reacti onX/€¥8Hl under nitrogen. The
reaction was aged 12 h at 120C while g agitating (1 second pul se

. . Retention | MS ESI
Cpd Structure Name - Time (m/z) .
(min)
1-1 | . 3-[1-(4- 177 | 320.87
' chlorophenyl)cyclo
o 0 .\/ ;O ‘pentyl}-5,6,7,8,9,10-
N hexahydro[1,2,4]triazol
o[4,3-alazocine

trifluoroacetate salt

5 Example 2

Procedure 2A

CS% - .

HoNH

R‘{ Pt Ny
H  TFFH, EtsN, DMF 126°C

General Scheme

10
' Preparahon of 3-(1,1- dlphcnylpropyl)-ﬁ 6,7.8,9,10-hexahydro[1,2,4]triazolo[4,3-
a}azocme (2-1)
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20 every 5 mn) and then cooled to roomtenperature. After cooling, the
crude reaction mxture was anal yzed by LC-M5 (Met hod 1) .8 Dbecratsard®06
reaction was purified by preparative HPLC using mass based detection
(Method 2). The collected fractions were then analyzed for purity by LC M5
(Met hod 1)WOfs/ée47ons found to be greater than 90% pur IPCF/UseE89800! ed i nto
tared 40 nmL EPA vials and |yophilized. 25 HPLC Conditions -29 8 Decenber
2006 WD 03/104207 PCT/US03117898 Anal ytical LC Method 1: Columm: MetaChem
Polaris C18A, 30 M X 4.6 mm 5.0 m Eluent A- 0.1 % Trifluoroacetic acid
(TFA) in Water Eluent B: 0.1 % TFA in Acetonitrile 5 Gadient: 5 %B to 95
%Bin 3.3.mn, ranp back to 5 %Bin 0.3 mgay, Flow_2.5 mJmn. Colum '
Tenperature: 50C Injecti anount: 5 NL o di | ut a@ rude reaction mxture
or purified fraction. tionnhy at 220 and 254 im-y0 MS: APl -ES
I oni zati on node, mass amn %angen, el Bwb 00  gin)  BLE i
Detector Preparative LC Method 2: Col um: MetaChem Por & C- 18A, 100 nm X
21.2 mm 10 m 15 Eluent A 0.1% TFA in Water Eluent B: 707 1% TFA in
Acetonitrile Pre-inj eg@“@ﬁﬁﬁnﬂﬂbﬂﬁaa?lpéﬁd (39.9mgi h1Geommol) mjaedissdbaiddn 1.0 min
G adi ent . 109%MF(@33 809 Blubio-N,NONTI ketchid By RkmARAE hOGrattopiiblatonal 20
2.0 min, ranprepa 9 A0%.B in i n. Flow 1 n. Col um
Tenper at ure :rrRanbi 21423‘;6@ éer@%}{ %ﬁr‘glﬁoué%ﬁl%ng ([fflﬁ'fmg‘w‘tiﬁﬁﬁcidfagfﬂ‘gg‘ﬁ? W eact i on
i Xt ur e. was cooled to 0°C. After 10 min, hydrazine monohydrate (6.5 ML) was added. After

stirring at room temperature for 30 min, HPLCYMS showed complete conversion to

2,2-diphenylbutanohydrazide. 8-Methoxy-2,3.4,5,6,7-hexahydroazocine (38 mL.,

0-249 mmol) was added, and the solution was stirred at 120°C overnight. After

| warming to room temperature, the product was purified by preparative HPLC and
10 isolated as the trifluoroacetate salt. The salt was added to a saturated sodium
- bicarbonate solution and extracted with ethyl acetate to give the free base. The extract
was dried over magnesium sulfate, filtered and concentrated to give the purified.
triazole (2-1) as a white solid; MS ESI (in/z) 346.3.
Compounds 2-2 to 2-23 were prepared by essentially the same
15 procedure using the appropriate carboxylic acid S.M. Product formation was

monitored by HPLC/MS.
| S.M. _ Starting Material S.M. Starting Material
for: R-COOH ' for: - R-COOH

I oH 23

24 2-5

~32 .




Detection: MS: API-ES ionization node, mass scan range (100-600 amu),
fraction 25 collection triggered by detection of M-l Ly®pbtémBetdooa
Paraneters Initial Freeze Setpoint: | h at -70C Drying Phase Condenser
Setpoint: -50C 30 Drying Phase Table: Shelf Tenperature (C) Duration (mn)
Vacuum Setw@@¥/m20(mlorr) -60 240 25 -40 240 25 -30 8rOpwem(zss2006 WO
03/ 104207 PCT/ US03/ 17898 5 480 25 20 1000 25 The starting material for
Example 1-1 is CI O OH Retention M5 ESI Cpd Structure Nane Time ("/2z)
(mn) 1-1 3-[1-(4- 1.77 329.87 ~ chl orophenyl)cyclo pentyl]-5,6,7,8,9, 10-
~~N hexahydro[ 1, 2,4]triazol o[4,3-alazocine trifluoroacetate salt i 1 5

Exanyle 2 HOé:gdure ZA CGenerat Scneme27

S| |
Q.

2-8 29
Q
k
F
2-10 , 2-11
O
H
2-12 2-13
O)+< (1
| H ‘ OH
214 2-15
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fCH3 R NH2NH2 R4 ~H TFFH, Et 3N, DWF 120-C 10 Preparati on of

3-(1, 1-di phenyl propyl )-5, 6, 7, 8,9, 10- hexahydro[ 1, 2, 4] t ri aBadeakhbar26azoci ne
(2-1) -31 8 Decenber 2006 WO 03/104207 PCT/ US03/17898 3 NH2NH2 CH TFFH
EtsN, DVF 120 C 6~t 2, 2-Di phenyl butanoic acid (39.6 ng, 0.166 mol) was

di ssol ved wao/Bv®7(0.33 nmL). Pluoro-N, N, N, N -tetranet hylcrasosemsodi ni um
hexaf | uor ophosphate (TFFH, 43.6 ng) and anhydrous triethylamne (46.4 L)
were added and the solution 5 was cooled to OC. After 10 min, hydrazine
nonohydrate (6.5 pL) was added. After stirring at roomtenperature for 30
m n, HPLCI M5 showed conplete conversion to 2, 2-di phenyl but anohydr.azi de.

8- N@thoxy 2,737,757 ﬁtf"fffﬁﬁ?ﬂﬂﬂﬁﬁrﬂTaS added, and
the sol ution e¥ stlrred at 120C over)night . After warmng tq room
tenperature,| the pgrodu as purifieq by prepar. iye HPLC and 10 isol ated
as the trifliuoroacetate b . oThe saljt was pdded (§aturated sodi um
bi car bonat e {sol utijon and_ex rﬁcted wifth ethyl acstal Q01 VE the free
base. The ejftract | was dried6ver magdnesi um sul fate, Miltered and
concentrated to gijve the puy ied trliazole| (2-1) a white |solid; M5 ESI
(m'z) 346.3.| Conpgunds 2-2 -23 re prepared by‘edsentiallly the sanme
15 procedure u5|ng t he approprlate ccrboxyl c acid S.M Product formation
was nonit ored uy HPECHVB—Sv—St-art}i frg—ivi ett+al—S—M—Start+ ng Mat erial
for: RCOOH|f@rt¥® R-CcooH 22 H23 H 4- 45
0
H
220 | 221 B )
"~ OH
| cl 0
0 ’ H
2-22 2-23 |
HQ
H
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~1 H,i H-32 8 Decenber 2006 WO 03/104207 PCT/US03/17898 2 a C12-0 H/ H
2-10 2-11 OHO H 2-12 2-13 0-f -~~H CVOH \ / 2-14 2- 158 Qecémber308
Decenber 2006 WO 03/104207 PCT/US03/17898 2-16 2-17 F HH 2-18 2-19 OO
HOH 2-20 2-21 OHO OH H2-22 2-23 HO_ C [/ Il Ipd

WO 03/104207 _ PCT/US03/17898

Retention | MS ESI

Cpd Structure - Name Time (m/z)
B (min)

2-2 3-(1,1- 2.77 346.3
O Q diphenylpropyl)- :
5,6,7,8,9,10-

A \N hexahydro[1,2,4]tr

N/ | iazolo[4,3-
\ alazocine

2.5 | 3(lmethyi-l- | 224 | 2843 |

| phenylpropyl)-
5,6,7,8,9,10-
E%, hexahydro[1,2.4]tr

iazolo{4,3-

alazocine -

2-6 3-(8-phenyl-1.4- 222 368.2
' dioxaspiro[4.5]dec
-8-y1)-5,6,7.8.9,10-

| { y ! hexahydro[1,2.4]tr
o iazolo[4,3-
k/o alazocine

-35.



H -34 8 Decenber 2006 WD 03/104207 PCT/ US03/ 17898 Retention M5 ESI Cpd
Structure Name Tinme (mz) (mn) 2-2 3-(1,1- 2.77 346.3 &Dscember 2006

di phenyl propyl) 5,6,7,8,9,10- hexahydro[1,2,4]tr N/ iazolo[4,3 |
aljazocine 2-5 3-(1l-nethyl-1- .2.24....... 284.3 | phenyl propyl)

5,6, 7,8, 9,W0u3dgx0ahydro[ 1, 2,4]tr Q iazolo[4, 3- a] azoci neCT/Bsa/17398

3- (8- phenyl 1,4- 2.22 368.2 dioxaspiro[4.5]dec N_' -8-yl)-5,6,7, 8,9, 10-
hexahydro[1,2,4]tr N o iazolo[4,3- alazocine -35 8 Decenber 2006 WO
03/104207 PCTI US03/17898 2-7 3-[1- (4 3.16 352.3 cycl ohexyl phenyl) -

1- net hyI ethyl]-

2-7 3-[1-(4- 3.16 352.3
cyclohexylphenyl)-
1-methylethyll-
5,6,7,8,9,10-
hexahydro[1,2,4]tr -
iazolo[4,3-
alazocine

2-3 3-[1-(1- 2.51 3323
naphthyl)cyclobuty
13-5,6,7,8,9,10-
hexahydrof1,2,4]ir

iazolo[4,3-
Cj‘ !
alazocine

2-8 3-(1-° 1.91 268.2

' phenylcyclopropyl)
-5,6,7,8,9,10-
SN hexahydro[1,2 41t
/ iazolo[4,3-
aJazocine
7

OO

9,
>

o

29 3-[1-(2- 2.15 3142
fluorophenyl)cyclo |
pentyl]-

£
N Ity iUy,
hexahydro[1,2 4]tr
N:

5,6,7,8,9,10-
iazolo[4,3-

e

alazocine

-36-



332.3 naphthyl)cyclobuty 1]-5,6,7,8,9,10- hexahydro[ 1, 2Pépemberi2886| o[ 4, 3-
aJazocine ... N/ _ .. 2-8 3-(1-- 1.91 268.2 phenylcycl opropyl)
-5,6,7,8,9,107 NNN hexahydro[1,2,4]tr iazolo[4,3- aJazoeine 2-9 3-[1-(2-
2. 15 314. 2Wp 01487 ophenyl ) cycl o pentyl]- 5,6, 7, 8,9, 10- Poef@bsydsas] 1, 2, 4] tr
Il azal o[ 4, 3- a]azocine -36 8 Decenber 2006 WD 03/104207 PCTI US03/17898 2-10
3-(1- 2.29 296.3 phenylcyclopentyl) -5,6,7,8,9,10- hexahydro[1,2,4]tr -

2-10 3-(1- 228 296.3
phenylcyclopentyl)
-5,6,7,8,9,10-
hexahydrof1,2,41tr
iazolof4,3-
dlazocine

%@
z/

2-12 3~(1-methyl-1- 1.97 270.3
phenylethyl)-
5,6,7,8,9,10-
hexahydro[1,2.4%r
iazolo[4,3-
ajazocine

2-13 3-(1- 213 282.3
phenyicyclobutyl)-
5,6,7,8,9,10-
hexahydro[1,2,4}tr
iazolo[4,3-
alazocine

| o

9,
Bt

Cx

2-14 ) 341-(4- 2.21 282.2
J "“i" methylphenylcycl
opropyl]-

1 5,6,7.8,9,10-
hexshydrof[1,2,4]tr
iazolo[4,3-

alazocine

-37-



I azol o[ 4, 3- a]azocine 2-12 3-(1-nmethyl-1- 1.97 270.3 phenylethyl)-
5,6,7,8,9,10 ~' ~ hexahydro[ 1, 2,4]tr N iazol o[ 4, 3- a] azod Decenthet 2086 ( 1-
2.13 282. 3 phenyl cycl obutyl)- 5,6,7,8,9, 10- hexahydro[1,2,4]tr N iazol][4, 3-
alazocine 2-14 3-[1-(4- 2.21 282.2 N-~N nmethyl phenyl)cycl opropyl]- /

- 5,6,7,8,9,W0okeodadrydro[ 1, 2, 4]tr iazolo[4, 3- a]azoci ne -KT/BdDIssnber 2006
WO 03/ 104207 PCT/ US03/17898 2-11 3-[1-(3- 2.53 310.2 nethyl phenyl)cycl
opentyl] eN.N 5,6,7,8,9,10 ° rNh hexahydro[1, 2,4]tr f ( t iazolo[4,3- ~~~
a] azoci ne

2-11 3-[1-(3- 2.53 310.2

methylphenyl)cycl
opentyl}-
’N'N 5,6,7,8,9,10-
O

hexahydro{1,2.4}ir
iazolof4,3-
ajazocine

2-15 3-{1-(4- 247 316.2

chiorophenyl)cyclo
_ - | butyl}-
NN 5,6.7.8,9,10-
'O hexahydrof1,2 4}
' : iazolo[4,3- _

alazocine
2-16 3-[1-(4- 2.53 310.2
methylphenyl)cycl
opentyl}-
5,6,7,8,9,10-
hexahydro[1,2,4]tr
iazolo[4,3-
alazocine

9

217 | - 3-[1-(4- - 245 314.2
fluorophenyl)cyclo '
pentyl}-
5,6,7,8,9,10-
hexahydro[1,2 4]tr

' iazolo[4,3-
ajazocine

-38-




2-15 3-[1-(4- 2.47 316.2 d chlorophenyl)cyclo butyl]- N5,6,7,8,9,10 tj |
hexahydro[ 1, 2,4]tr iazolo[4,3- alJazocine 2-16 2.53 3108 Recember 2006

nmet hyl phenyl ) cycl opentyl] 5,6,7,8,9,10- - N hexahydro[1, 2,4]tr s

i azol o[ 4,3 alazocine 2-17 3-[1-(4- 2.45. 314.2 fluorophenyl)cyclo \ /
pentyl] 5¥@0¥108209, 10- hexahydro[1,2,4]tr iazolo[4, 3- afwweesnes-38 8
Decenber 2006 WO 03/ 104207 PCT/US03/17898 '.. F | 2-18 3-(2-nethyl-1- 2.27
296. 2 phenyl cyclobutyl)- \ 5,6,7,8,9,10 | N hexahydro[1,2,4]tr Q '

i azol o[ 4, 3- a]Jazocine 2-19 3-(1-phenyl-2- 2.25 294.2 vinyl cycl opropyl) -
NN 5,6,7,8,9, 10-

2-18 3-(2-methyl-1- 2.27 296.2
phenylcyclobutyl)-
5.6,7,8,9,10-

/ “‘f\' hexahydrof1,2.4]tr
iazolo[4,3~

alazocine

2-19 3-(1-phenyl-2- 2.25 294.2
vinylcyclopropyl)-

NN 5,6,7,8.9,10-
N hexahydro[1,2,4]tr
/ iazolo[4,3-

alazocine

2-20 3-[1-(5,6,7,8,9,10- 191 312.2
| hexahydro[1,2,4]tr
iazolo[4,3-

/O alazocin-3-

| ylyeyclopentyllphe
Q nol
2-21 3-[1-(4- 2.09 304.2
chlorophenyl)-1-
methylethyl]-
(| 5,6.7,8.9,10-
hexahydro[1,2,4]tr
iazolo[4,3-

alazocine

-39-




hexahydro[ 1, 2,4]tr / iazolo[4, 3- a]azocine 2-20 3-[1-(5,6,7,8,9,10- 1.91
312.2 OH hexahydro[1,2,4]tr \ iazolo[4,3- N_N a]azoci n- 38 December 2006
yl)cycl opentyl ] phe nol 2-21 3-[1-(4 2.09 304.2 c chlorophenyl)-1-
met hyl ethyl]- 5,6,7,8,9, 10- hexahydro[1, 2,4]tr iazolo[4,3- aJazocine -39 8
Decenber 28083/10®703/ 104207 PCTI US03/ 17898 2-22 3-[ 1-(5pr61T/T5®/198980- 1. 63
286.2 H hexahydro[ 1, 2,4]tr iazolo[4,3- aJazocin-3-yl)-1 ~
met hyl et hyl ] pheno N 2-23 3-[1-(4- 2.25 302.2 a - | chlorophenyl)cyclo
propyl]-"5,6,7,8,9,10- hexahydro[1, 2;4]tr iazolo[4,3-

2-22 3-[1-(5,6,7,8,9,10- 1.63 286.2
hexahydro[1,2,4]tr
iazolo[4,3-
aJazocin-3-yl)-1-
methylethyllpheno
1

2-23 3-[1-(4- 225 302.2

q@xfb chlorophenyl)cyclo
propyll-
5,6,7,8,9,10-

" | hexahydro[1,2,4]tr
iazolo[4,3-

, alazocine
24 ‘ 3{1-(24- 2.32 336.2

CI\%A{ dichlorophenyl)cyc
. 'O lopropyl]-
‘ 5,6,7,8,9,10-
hexahydro[1,2,4]tr
iazolo[4,3-

alazocine

Procedure 2B
General Scheme

_ Ry Ry i Ry .
" N Q 'Yy o N
— S —_— N o2 e R
2N H N

Preparation of 3-[1-(2-fluorophenyl)cyclobutyl]}-5,6,7,8.9,10-
hexahydro[l,2,4]triazolo[4,3-a]azocipe (2-24)
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alJazocine 2-4 3-[1-(2,4- 2.32 336.2 ci \ I-Ndichlorophenyl)cyc |opropyl]-
5,6,7,8,9,10- hexahydro[1,2,4]tr iazolo[4,3- a]lazoci ne Brimzethbec20B
General Scheme RR, R R, R, R NC/ NHNNH %~D 5 Preparation of
3-[1-(2-fl uorophenyl)cycl obutyl]-5,6,7,8,9, 10-

hexahydr o[ WO 17| azol o[ 4, 3-a] azoci ne (2-24) 40 8 Dece®EENUSEIIHS \\O
03/104207 PCT/ US03/17898 Step 1 /N Bra/Br /j F I / /| KOHF F Potassium
hydr oxi de (1.78 g) was di ssol ved in di rethyl sulfoxide (5.8 5 nL) [1].

(2- Fl uorophenyl )acetonitrile (0.97 g, 7.2 mml) and 1, 3-di br onopr opane
(0.95 nmL, 9.3 mmol) were dissolved in ethyl ether (2 nmL), and this m xture
was added dropw se to the potassium hygdsexi de sol ution while vigorously
stirring at room tenperature. After stirring at roomtenperature for one
h, the reaction was quenched by adding ice-cold water (3.8 nL). The

m xture was filtered through a.pad of celite 10 which was washed wi th ether
(20 nmL). The filtrate was adra Fepal® o @ nel, and the aqueous

| ayer was extracted with ether x 10 ADY . Tha anlc | ayers were

conbi ned, dried over magnesi unf suI fate, filter é=d and concentrated to give

?0| '4%“5) ye'g' ow oi | (1pGaGim FyHnSkide (ﬁzlS gB 991 QBRI GHEh ylsa fgmgg%téaonl trite
' \g{a mL) [1]. (2-Fluorophenyl)acetonitrile (0.97 g, 7.2 mmol) and 1,3-dibromopropane
(0.95 mL, 9.3 mmol) were dissolved in ethyl ether (2 mL), and this mixture was added
dropwise to the potassium hydroxide solution while vigorously stirring at room
temperature. After stirring at room temperature for one h, the reaction was quenched
by adding ice-cold water (3.8 mL). ‘The mixture was filiered through a pad of celite
10 which was washed with ether (20 mL). The filtrate was added to a separatory funnel,
and the aqueous layer was extracted with ether (3 x 10 mL). The orgamc layers were
: combmed dried over maguesmm sulfate, filtered, and concentrated to givealight
yeliow oil (1.0 g). Pure 1-(2-Fluorophenyl)cyclobutanecarbonitrile (0. 45 g)was
obtained after silica gel chromatography.

15 ' Step 2

N
Va KOH 3
thylene glycol oft
F ethylene glycol B

1—(Z-Fluo_i'ophenyl)cyclobutanecaxboniniie (0.21 g, 1.15 mmol) and
potassium hydroxide (0.194 g) were dissolved in ethylene glycol (2 mL). After
- tefluxing for three h at 198°C, the reaction mixture was poured into water (5 mL) and -
20 extracted with ether (2 X 5 mL). The aqueous solution was acidified with HCl and
extracted with ether (3 x 5 mL). The extracts were combined, dried over magnesinm
sulfate, filtered and concentrated to provide the crude carboxylic acid.

Step 3

n oc;-t3

0
O oH NHgNHz
£ ’ TFFA, EN, DMF EtgN, DMF DMF 120°C

-41 -



obtained after silica gel chromatography. 15 Step 2 KOH / >~ OH F

et hyl ene ene glycol O 1-(2-Fl uorophenyl)cycl obut anecar bomiledehdef Q0L g,
1.15 mml) and potassium hydroxi de (0.194 g) were dissolved in ethylene
glycol (2 mL). After refluxing for three h at 198C, the reaction mxture
was pouredwWPA¥waEter (5 nL) and 20 extracted wi th et hePCU/BSH8/138981). The
aqueous solution was acidified wwth HCl and extracted with ether (3 x 5
mL). The extracts were conbined, dried over magnesium sulfate, filtered
and concentrated to provide the crude carboxylic acid. Step 3 OCH3 N_ O OH
NH z 2 O23-Ti H2N 2 D120 N -41 8 Decenber 2006 WO 03/104207

PCT/ US03/ 17898 1-(2- Fhygn x@e@&%@m@m@mﬁgb@s&ﬁh&) ng, 0.264

mmol ) was dlssolvedln . ;s

FI uor o- N, N, Nvasissplyed md2ME\P-53 i PR AL N I s et Aoy ( TFFH, 74. 6
ng, 0.282 nrixjfhifshhashue(THELL74icahfy0.282inmeol) fitllandydrpusGrigifamimel ) wer e
added at rog eg‘in'ﬂ;?ts }hﬁlfnl)x«?éréﬁdeéa{?o&nt@d?é%ﬁﬁﬂu%férmﬁﬂ{ %ﬂﬂyafo (;10 pL, 0.319

nol ) was a Irring at roomt eratu PLC- M5
showed t He f’@fdfﬁtﬂeéwlé[f‘ 01318 zammoly, ngter%%{ogﬁbtemge&?tﬂlgﬁﬁ hzide in
good yi el d. zﬁ:dVHPhGWSZh@ve@tﬁaﬁrxﬂaﬂ@ﬁ)ﬁﬁh—}(ﬁflﬂamphmyla-c&dﬁbm 0.412 mmol) was
added to the lhg/a ﬁf ob Qi%dfl uor ophenyl ) cycl obut anecar bohydr azi de, and
the 10 reaction i % ¥'1ZOC overnight. After cooling, the solution

‘tNan foncent rated, an@ ETaﬁtam@rp@lugtﬁ malgymdzb@ﬁe &y epa%ﬁmow@vdsﬂc as the
o oRCeL L A 13 b PR o BN U
10 reaction was stirred at 120°C overnight. After coohng, the solution was concentrated,
and the product was purified by preparative HPLC as the trifluoroacetate salt. The
salt was added to a saturated sodium bicarbonate solution and extracted with ethyl
acetate to give the freebase. The extract was dried over magnesmm sulfate, filtercd
“and evaporated to give the purified triazole (2-24) as asolid.© =~

15 : Compounds 2-25 to 2-32 were prepared by essentially the same
procedure using the appropriate phenyi acetonitrile. Product formation was monitored
by HPLC/MS. '

S.M. Starting Material S.M. Starting Material
for for .
By . Ry
il B CUR Bl I v O
224 | 2-25 \
e /O\/N
F
2-26 ' 2-27 -
F.
2 WQ\/¢N
a
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acetate to give the freebase. The extract was dried over magnesi um sul fate,
filtered and evaporated to give the purified triazole (8{&pmber 20080l i d.
15 Conmpounds 2-25 to 2-32 were prepared by essentially the same procedure
using the appropriate phenyl acetonitrile. Product formation was nonitored
by HPLC/ VNONOS3/M42@t arting Material S.M Starting Materi ZCT/USew1788r R R,
Cpd.: | eX~ ~NCpd: k 2-24 2-25 | \' \ F 2-26 2-27 \ NF\ -42 8
Decenber 2006 WO 03/104207 PCT/ US03/17898 2-28 2-29 2-30 2-31 FFC CF3
2-32 Br 'Retention M5 Cpd Structure Nane Time ESI (rain) (mz) 2-24
3-[1-(2- 2.10 300.2 \ fluorophenyl)cyclob wutyl]-5,6,7,8,9,10 F

hexahydro[ 1 423‘%[ I azolof 4, 3-ajazoqi 3(_329 P25 3-T1-(3- 223 300. 2
\Q\/, /Q/N
2-30 2-31
FC '
CFz
2-32 :
Br.
\©\///N
Retention | MS
Cpd Structure Name Time ESI
| - (min) | (m)
224 | 3-[1-(2- 210 | 3002
fluorophenyl)cyclob
Y utyl]-5,6,7,8,9,10-
F ‘O hexahydro[1,2.4]tri
azolo[4,3-a]azocine
2-25 | 3-[1-(3- 224 | 3002
' - fluorophenyl)cyclob | -
»; utyl}-5,6,7,8,9,10-
O hexahydrof1,2 4]tri
azolo[4,3-a)azocine
2-26 3-[1-(2- 232 296.2
Q n-N methylphenyl)cyclo
. I butyl]-5,6,7,8,9,10- .
‘ O hexahydro[1,2,4]tri
"} azolo[4,3-a]azocine

-43 -



\ fluorophenyl)cyclob | utyl]-5,6,7,8,9,10- hexahydro[1l,2,4]tri

azol o[ 4, 3-a]l azocine 2-26 3-[1-(2- 2.32 296.2 \ NN net hglpieempk) 2008 0
butyl]-5,6,7,8,9,10- N hexahydro[1, 2,4]tri azol o[ 4, 3-a]Jazocine -43 8
Decenber 2006 WD 03/104207 PCT/ US03/17898 2-27 3-[1-(4- 2.26 300.2 F
f 1 uor opheryypysymasb N N .utyll-5,6,7,8,9, 10- hexahydr o[pCraisddi7sds

azol o[ 4, 3-alazocine 2-28 3-[1-(4- 2.44 296.2 nethyl phenyl)cyclo N\
butyl]-5,6,7,8,9,10- 1 " hexahydro[1,2,4]tri azol o[ 4, 3-a]azocine 2-29
3-[1-(3- 2.45 296.2 [/ nethyl phenyl)cyclo N N ~ butyl]-5,6,7,8,9,10- N
hexahydro[ 1, 2,4]tri azol o[ 4, 3-a] azocine 2-30 3-{1-[4- 2.62 350.3 F3

trifl i
(trifluorongT Ay ypn 3.[1-(d- 226 | 3002

fluorophenyl)cyclob
NN utyl]-5,6,7,8,9,10-

| D hexahydro[1,2,4]tri

azolo[4,3-aJazocine

2-28 3-[1-(4- 244 296.2
methylphenyl)cyclo
butyl}-5,6,7,8,9,10-

[ > | hexahydro[1,2,4]tri
azolo[4,3-alazocine

1229 3-{1-3- 2.45 296.2
methylphenyl)cyclo

i N\ butyl]-5,6,7,8,9,10-
hexahydro{1,2.4]tri

azolo[4,3-ajazocine

2-30 3-{1-[4~ 2.62 350.3
Fa (trifluoromethyl)ph
enyl]cyclobutyl }-
5,6,7,89.10- -

o
¢ N hexahydrof1,2 Altri
azolo{4,3-alazocine

2-31 ' 3-{1-[2- 2.29 350.3
_ (triftuoromethyl)ph
F4C enyljcyclobutyl }-

N~

& 5,6,7,8,9,10- |

® hexahydro[1,2,4]tri
azolof4,3-alazocine




enyl | cycl obutyl}- N 5,6,7,8,9,10- N hexahydro[1, 2,4]tri azol o[ 4, 3-a] azoci ne
2-31 3-{1-[2- 2.29 350.3 (trifluoronethyl)ph FsC N enyl }¢xebobst Mos-
5,6,7,8,9,10- hexahydro[1, 2,4]tri azol o[ 4, 3-a] azoci ne -44 8 Decenber 2006
WO 03/ 104207 PCT/ US03/ 17898 2-32 3-[1-(4- 2.50 360.2 r bronophenyl)cyclo
butyl]-5, 6¥008192010- hexahydro[1, 2,4]tri azol o[ 4, 3- a] aroTABE/IA¥Mcedure 2C
General Scheme Rb Rta ~R b Rta RRb OR\rta'" %Rte91X N N 5 Preparation
of 3-[1-(3,4- d|f|uorophenyl)cyclobutyl] 5,6,7,8,9, 10-

hexahydro[ 1, 2, 4] tri azol o[ 4, 3-a] azocine(2-33) Step -1 F % ©Br,,,,,., Br F
I/ ~! 1 KOH (3 4- Dfluorophenyl)acetonltrlIe was converted to 1-(3,4 10
di f| uor ophe cychobutamecarbonr t1T e fotrtowng the meltodidescri bed in-
Procedur e 2%?& Btep 1, Step 2 3-[1-(4- 29 3683

bromophenyl)cyclo
butyl}-5,6,7,8,9,10-

- hexahydro[1,2,4]tri
@ azolo[4,3-a}jazocine

Procedure 2C
General Scheme
Rm
5 B Preparation of 3-[1-(3,4-difluorophenyl)cyclobutyl}-5,6,7,8,9,10-

hexahydro[1,2,4}triazolo[4,3-alazocine(2-33)

R Bra_~_-Br w
——————————
- N KOH = F

(3.4-Difluorophenyl)acetonitrile was converted to 1-(3.4~
10 difluorophenyl)cyclobutanecarbonitrile following the method described in Procedure
2B, Step 1.

N . o NaCl
. SN _DBAH " O
toluene 2-mathylbut-2-ene
NﬁH2P04, FBUOH, THF

1-(3,4-Difluorophenyl)cyclobutanecarbonitrile (384.5 mg, 1.99 mmol)
was dissolved in toluene (30 mL), and cooled to —78°C. Diisobutylaluminum hydride
OBAL-H) (1.0 M solution in hexanes) (3.98 mL, 3.98 mmol) was added dropwise.

15

~45 -




F. .. F. F NDBAL-H _F ONaOQZ F O toluene H 2-nethyl but 2-ene OH
NaH2PO4, t-BuOH, THE 15 1-(3,4-Difl uor ophenyl ) cycl obut anegaddatitr ood e
(384.5 ng, 1.99 nmol) was dissolved in toluene (30 nL), and cooled to
-78C. Diisobutyl alum num hydride (DIBAL-H) (1.0 M solution in hexanes)
(3.98 nL, w0983l ) was added dropw se. -45 8 Decenberc2@8@/1788 03/ 104207
PCT/USO3/17898 After stirring at -78C for 30 mn, 5%sulfuric acid (2 nlL)
was added. The reaction " was warmed to roomtenperature, stirred for 20
mn, and filtered through a pad of celite. The pad was washed with ethyl
acetate, and the entire filtrate was added to a separatory funnel and

hed with K. | fat d
vashed i1 ket 769501 S0 5, MR UARE: Bl L Rl 2 © 1
O o i b ovmeive o L) tincod o= ronshazad ool ) vas
di ssol ved i n cebia- Bhe paoaserashdipwitiofttiyl andtite Rt el ebtide 220 @ad Mid8a ) 1. O

mJ1.0 nL t Sadi hl t
(2434 g 3 e Al B ERRELRE B 595 T 6 o

vere dissol végﬂ %@a?df%&at"@?tegiogvﬂhf edropwi se to the above
solution. After stirri h@4®1ﬂm@mnyl)c§ﬂanﬁmm&dh §dd @3cbinn1was conpl ete.

i Tt od i th dg‘iéﬁ”?’% &a%?ﬁ’ﬁgéi’%%‘% Hydrotitiizhy e%”%E-eagfﬁeﬂgwﬁls%’aut on
was acidifie '(5 TW %mmﬂeme@&w Sodivgridorite GBdrmgxt r act i on
with ethyl agePatueol m@oaﬁmmhyd:ogdnph&pm (704910288 earhY RES di’¥§‘61$ed15 washed

Soncent r aved T} auel(l Sl EERaL ABANSSLI Bt Risiion alibsitgfronhn 5 con
EFENE NHN%*RB‘A/ thgkgagiign was complete. The volatile solvents were removed under
: vacuum and the product was diluted with water then washed with hexane (3 mL).
The aqueons solution was acidified with 6 N agueous hydrochloric acid to pH 2.
After extraction with ethyl acetate (3 x 20 mL), the combined organic layers were --
15  washed with brine (5 L), dried over magnesium sulfate, filiered, and concentrated to ~
provide the desired carboxylic acid (125 mg).

Step 3
OCH3
__ NHNH N"
OH TFFH, BN, DME DMF 120°C D
20 _ 1-(3, 4~D1f£uoropheny1)cyclobutanecarboxyhc acid was converted to 3-

[1-(3,4-diﬂuoropheny])cyclobutyl]-5,6,7,8,9,10 -hexahydro[1,2,4]triazolo[4,3-
ajazocine (2-33) following the method described in Proécdurc 2B, Step 3; MS ESI
(m/z) 318.2.
Compounds 2-34 to 2-38 were prepared by essentially the same
- 25 procedure using the appropriate disubstituted phenylacetonitrile. Product formation
was monitored by HPLC/MS. |

Starting Material Starting Material

SM. H1n"-;&j;n S.M. | H‘Ia“-,'i."‘\ 4 Rﬂ;N
for: N . for: W
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F OH TFFH, Ei 3N, DV F N DM, 120C F NH ~// 20

1- (3, 4-Di fl uorophenyl ) cycl obut anecar boxyl i ¢ aci d was congesdcefbt0?0d6
[1-(3,4-difluorophenyl)cyclobutyl]-5,6,7,8,9, 10- hexahydro[ 1, 2,4]triazol of 4,
3- ajazocine (2-33) following the nethod described in Procedure 213, Step
3; M5 ESI wQu#/rpu2318. 2. Conpounds 2-34 to 2-38 were preparasednysmdssentially
the sane 25 procedure using the appropriate disubstituted

phenyl acetonitrile. Product formation was nonitored by HPLC/MS. Starting
Material- Starting Material R b /Rm S M Re\r'~/ SM S M Re~~ Nfor.
for: -46 8 Decenber 2006 V\D 03/ 104207 PCT/ USOB/ 17898 2-33 2-34 FF '"EF

2-35 2-36 CPITI T —2=372=Sp—F E—Ret-entor—~5-Cpd Structure
Nane Tinme ESI 29%% n) (np/z) 234 3- k- %§44a 2.16 318.2 F
di f1 uorophenyl ) cyc]| yl ] R
| | //N
F
2-35 2-36 ,
o] Cl
D\///N o /7
Ci :
2-37 ' 2-38
. F, Fs
N
7 | /7
Cl T
Cl
Retention MS
de. Structure Name Time ESI
(min) | (k)
2-34 3-[1-(2,4- 2.16 | 318.2
difluorophenyl)cycl
obutyl]-
5,6,7,8,9,10-
hexahydro[1,2,4)txi
azolof4,3-alazocine
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5,6,7,8,9,10- F N~ hexahydro[l 2,4)tri azol o[ 4,3-a)azocine -47 8 Decenber
2006 WD 03/104207 PCT[USO3/17898 2-35 3-[1-(2,4- 2.51 3%pdcember 2006

di chl orophenyl )cycl | obutyl] 5,6,7,8,9,10- C1 -T, hexahydro[1,2,4]tri (k
| azol o[ 4, 3-a]azocine 2-36 3-[1-(3,4- 2.65 350.1 d dichlorophenyl)cycl
obutyl] 1MO83614378, 9, 10- N hexahydro[1, 2,4]tri azol o] #cBvUsajsazessi ne 2-37
3-[1-(2-chloro-4- 2.29 334.2 F quorophenyI)cycIob | utyl]-5,6,7,8,9, 10-
hexahydro[ 1, 2,4]tri azol o[ 4, 3-a] azoci ne 2-38 3-[1-[2-chl oro-6- 2. 56 384.2
a N (trlfluoronethyl)ph enyl Jcycl obutyl}- F, 5,6,7,8,9, 10
hexahydro[ 1, 2,4]tn  azol o[ 4, 3-a] azoci ne

2-35 o 3-[1-2,4- 2.51 350.1

dichlorophenyl)cycl

o | obutyl]-

AN 5,6,7,8,9,10-
_<\]\1 hexahydro[1,2,4}tri

[: azolo[4,3-alazocine

Ci

2-36 3-{1-(3.4- 2.65 350.1

o ) dichlorophenyl)cycl
obutyl]-
Py 5,6,7,8,9,10-
hexahydro[1,2 4itri
_ azolo[4,3~alazocine

2-37 | 3-[1-(2-chloro-4- 2.29 334.2
i fluorophenyl)cyclob
- utyl}-5,6,7,8,9,10-
of o hexahydrof1,2,4]tri
. é azolo[4,3-alazocine

2-38 | 3-{1-[2-chloro-6- - 2.56 | 3842

™\ (triffuoromethyl)ph
enyl]cyclobutyl }-

" O 5,6,7,8,9,10-

hexahydro[1,2 4]tri

azolo[4,3-g]azocine

Procedure 2D

General Scheme
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|

Procedure 2D General Schene 48 8 Decenmber 2006 WO 03/104207
PCT/ US03/ 17898 CH3 ', (Q NHZNHZ ~H-ryp R R-CCH3 et hyl eng Dgkymbér 2d06( JHz
tol uene, 120C | k heat Preparation of

3-(1-(4-chl orophenyl)cycl ohexyl)-5,6,7,8,9, 10-
hexahydr o[ wp®3/4d4ea7i azol o[ 4, 3-a] azoci ne (2-39) C %NH2 KRaBNsbi7ddset hyl ene
glycol Htoluene heat heat 5 Methyl

1- (4- chl or ophenyl ) cycl ohexanecar boxyl ate (277 ng) and hydrazi ne hydrate
(0.30 nt) were dissolved in ethylene glycol (5 nL) and heated to 150C for
15 It. The solution was cool ed and water was added (5 nL). The resulting 10

precipitate was collected by filtration' and dptged under vacuumto give the
acyl hydrazide (108 ng) as a white solid. Adtkdrous tol uene was added to a
m xture of 1-(4- chlor phenWH)mycl ohe necar draTIL‘d \‘ 62 ng) and

he

8- met hoxy-2, 3, 4, 5, 6, XW £, F0kne )G ¢tion vessel was
e

heated to 120C overni ght reupon it was cool ed to dm t enperat ure
and the sol vent was evaporated. The crude product was purified by col um

chr omat ogr ap 6.7.8,9.10-
%@Oﬂ-‘e X%ﬂg.‘ (ﬁ-l:hﬁ)f’bphergl)csclohexy% -5.6.7,

chlorophenyl ahydro[1, 2, 4] triazol o[ 4, 3-a] azocin
e (2-39) %ziamr?fé aEOIOFﬁ@‘% %ﬂeé ﬁéje LC Met hod for Exanpl e 2: Col um:

YMC - PACK CDS 100 nm X 20 mMm 50 m EIuent A 005 % TPA in Water El uent

B: 0.05 % TFA i% Acetonitrile “
O s NHNH { /"
athylene glycol H toluene
heat heat
5 .

Methyl 1- (4~c1ﬂorophenyl)cyclohexanecarboxylate 277 mg) and
- hydrazine hydrate (0.30 mL) were dissolved in ethylene glycol (5 mL) and heated to
'150°C for 15 h. ‘The solution was cooled and water was added (5 mL). The resulting
10  precipitate was collected by filtration‘and dried under vacuum to give the acyl
hydrazide (108 mg) as a white solid.

Anhydrous toluene was added to a mixture of 1-(4-
‘chlorophenyl)cyclohexanecarbohydrazide (62 mg) and 8-methoxy-2,3.4,5,6,7-
hexahydroazocine (40.1 mg). The reaction vessel was heated to 120°C overnight,

15  whereupon it was cooled to room temperature and the solvent was evaporated. The

crude product was purified by column chromatography to give 3-(1-(4-
chlorophenyl)cyclohexyl)-5,6,7,8,9,10-hexahydro[1,2,4]triazolof4,3-a]azocine (2-39)
as a white solid.

20  Preparative LC Method for Example 2:

Column: : YMC — PACK ODS, 100 mm X 20 mm, 5.0 pmn
Eluent A: 0.05 % TFA in Water '
Eluent B: 0.05 % TFA in Acetonitrile
Pre-inject Equilibration: 1.0 min

25  Post-Inject Hold: 1.0 min

Gradient: 10 % B to 100 % B : Between 1 and 16 min ramp to 50 % B; between
16 and 21 min ramp to 100 % B and hold at 100 % B for 2 min; ramp back from 100
% B to 10 % B over 1 min. :
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Pre-inject Equilibration: 1.0 mn 25 Post-Inject Hold: 1.0 mn Gadient: 10
%Bto 100 % B : Between 1 and 16 mn ranp to 50 % B; bet8besembds 2a081 21
mn ranp to 100 % B and hold at 100 % B for 2 mn; ranp back from 100 9B
to 10 98 over Imn. -49 8 Decenber 2006 WO 03/104207 PCT/ US03/17898 Fl ow
20 L/ m n.WesH M Tenperat ure: anbient I njection anmoun®CTASE/ 1§98

Det ection: photodiode array 5 Analytical LC Method for Exanple 2: Col umm:
Waters- XTerra C18, 5m 4.6x50 nm Eluent A: 0.60 % TFA in Water Eluent B:
0.50 % TFA in Acetonitrile 10 Gadient: 10 %B to 90 %B in 4.5 mn, hold
for 0.5 mnute, ranp back to 10%8 in 0.5 min Flow 2.5 mJmn (going into
t he M5=250 LplowCol um Tenpzyalmhig. 30C I njection anount: 10 L of undil uted
crude reactiQn.m [ 1 ection: DAD: 190-600 nm Ms: API-ES positive
i oni zati on n@%rwﬁ\égﬁgﬁeégmn%ét scan range: LCl-XLo = 50-500 anu LCl-Low=
150- 750 anu IngtiorGmgyeti= 390m000 anu LCI1- H gh=500- 2000 anu Exanple 3
Procedur e 3/peactidnepar at i ophdeddidde(afraghl or ophenyl ) cycl obut anecar bohydr azi de

5
Analytical LC Method for Example 2:
Column: ' Waters- XTerra C18, 5um, 4.6x50 mm
FEluent A: 0.60 % TEA in Water
Eluent B: 0.50 % TFA in Acetonifrile
10  Gradient: 10 % B to 90 % B in 4.5 min, hold for 0.5 minute, ramp back to
10 % B in 0.5 min

Flow: 2.5 mL/min (going into the MS=250 uL)
Column Temperature: 30°C | ) '
JInjection amount: 10 pL of undiluted crude reaction mixture.
15 Detection: DAD: 190-600 nm.
' MS: API-ES positive ionization mode,
Varigble mass scan range:
LC1-XLo = 50-500 amu
LCI-Low= 150-750 amu
20 ' LC1-Med= 300-1000 amu
1.C1-High=500-2000 amu

Example 3
Procedure 3A

25  Preparation of 1-(4-chlorophenyl)cyclobutanecarbohydrazide

F
ci ‘ N

>N Cl o ci o
Q FJ‘N‘J"F NI'IzNHz NH2
H F N
pyridine EN, AcCN H
CH,Cl,

1-(4-Chlorophenyl)cyclobutane carboxylic acid (10.0 g) was dissolved
in dichloromethane (150 mL) and cooled to —10°C in an ice/brine bath, Pyridine
30  (3.84 mL) was added followed by cyanuric fluoride (8.9 mL in 25 mL
' dichloromethane). After stirring at room temperature for one h, TLC showed that the
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FCA NANC OC O OF 1:NLF 2 2 NHZ Fi pyridine F Et3N, ACCN H CHzC12
1- (4- Chl orophenyl ) cycl obut ane carboxylic acid (10.0 g) waPedemsari2008 in

di chl oronet hane (150 nlL) and cooled to -10C in an icel bri ne bath. Pyridine
30 (3.84 rrL?q was added foll owed by cyanuric fluoride (8.9 m, in 25 nL

di chl or omeVRAHWI27 Af ter stirring at roomtenperature foFPCHNEIA8% C showed
that the -50 8 Decenber 2006 WO 03/104207 PCT/ US03/ 17898 reacti on was
conpl ete. The solution was added to a separatory funnel containing ice
(150 nL). After vigorous shaking, the organic |ayer was renoved, dried over
magnesium sul fate, filtered and concentrated to give the carbonyl fluoride.
Anhydr ous hyﬁﬁoﬁbﬁ nas écﬂnlﬂaenthc Shgiofl wais added to 4 sepaeipfunhelichmaifih@fcenli) 5 and

Chl or ophany 0 2y Bl ?%g%’%n% ‘F‘u’#ﬁﬁﬂ?%%%é@!ﬁ%ﬁ?@gﬁ’?#ue (25 ).

After sti rrma@esﬁmls =tﬁé figfed and cnsertegied i give th addghda 1 | e was renoved
by evapor at I on. Pr Od%&hydﬁaﬁs l@biaﬁmaeﬁoziﬁaL}EWamistdgeicemfﬂnﬂmmgﬂaphy

Pr ocedur

1- (4- chi G @ﬁyﬁc’lj’ g ﬁf‘)‘@ lauarebgo%ggiul{; gldefi follgwedbyl-& o o/ N-F O
zzOlI- H pghﬂqrenhémyl)cygywtamé@hpmnd@l%tﬁ)zn ppetonitrile (25 mL). After

1- (4- Chl or opdieding at Sateh RBIPERBIERA bROKYEY REbfieilvass rateed by dvapéragonPr ocedur e

o epar at | on PO P PREREE *L%%?% A RORABERE Y ohyar art de e SO
Procedure 3B '

10 Preparaﬂon of 1- (4-ch1orophenyl)cyclopropanecarbohydraz1de

\

_NHNH,
H pyndme F EuN, AcCN
CH,Cl,

1-(4-Chlorophenyl)cyclopropanecarbohydrazide was made following Procedure 3A,
using 1-(4-chlorophenyl)cyclopropanecarboxylic acid.

Procedure 3C

15  Preparation of 1-(4~ﬂuorophenyl)cyclobutaﬁecarbohydrazide

Step 1
: F, R ,
F Br- Br R 0 NaClO,
N ~ O p N DIBAL-H { -
Z KOH toluenc H 2-methylbut-2-ene
> NaH;PO,, t-BuOH, THF
N N
° _NHNH,
H pyndme F EtzN, B, AcCN
CH,Cl,

Potassium hydroxide (8.2 g, 146.1 mmol) was dissolved in dimethyl
_ sulfoxide (100 mL) [1]. (4-Fluorophenyl)acetonitrile {(6.87 g, 50.8 mmol) and 1,3-
20  dibromopropane (5.4 mL, 53.3 mmol) were dissolved in ethyl ether (10 mL), and this -
| mixture was added dropwise to the vigorously stirred potassium hydroxide solution at
‘room temperature. After stirring for two h, the reaction was quenched by adding ice-
cold water (10 mL). The mixture was filtered through a pad of celite which was
washed with ei:her (100 mL). The ﬁlt:rate was added to a separatory funnel, and the

-51-



Step-1 F. FF 1 BrwBr yi~N DIBAL-H, NaClQZ |IN KOH '\ toluene H

2-nmet hyl but - 2-ene  NaH2PO4, t-BuOH, THE F F. OF | N N AfDedembeD200& F O
NHZ ~\H pyridine v F & 3N, AcCN H c¢x2ct2 Potassi um hydroxide (8.2 g,
146.1 mol) was di ssolved in dinmethyl sulfoxide (100 nl) Elé].

(4- Fl uor opW@¥19*2¥et onitrile (6.87 g, 50.8 nmml) and 1, FCTASOHBSonDpr opane
(5.4 nm, 53.3 nmml) were, dissolved in ethyl ether (10 nmL), and this m xture
was added .dropwi se to the vigorously stirred potassi um hydroxi de sol ution
at roomtenperature. After stirring for two h, the reaction was quenched
by adding ice- cold water (10 nlL). The m xture was filtered through a pad

of celite Wq?@odé@@er%i@dct&ﬂﬁﬂh%&qB »( 100@aIyl- he Ffpenit ldytrs alez Was added to

a separatory nnel’,.and the -51 8 cember

PCTT US03) 17 ey Bt U AR af Rer e B e ) e

or gani ¢ | ayeproduce (885 Pasbpaledellaw ¢ibd over magnesi um sul fate, filtered and

concentrated to provide the product (8.85 g) as a pale yellowoil. 5 Step
2 Crude 1-(4-fluorophenyl)cycl obut anecarbonitrile (8.85 g, 50.5 nmml) was
di ssol ved’ i n anhydrous toluene (100 nlL), and cooled to 78C.

Di i sobutyl al umi num hydride (DI BAL-H) E%p@ M sol ution in hexanes, 60.6 ni)

was 10 added dropwi se.cpliel-femhofdRnWRGcIoRRMncOiBshite (8188 ¢( stexmpel). Et hyl

. : . A ; :
vee added. T dialEn i iabe A0S e PSS i Ted for 20 |
mn, and fi | Daschdtylahumingin hadnided DEBAL-H) (1.0 M solution in hexanes, 60.6 mL) was ,
10  added dropwise. The reaction was monitored by TLC (Hexane : Ethyl acetate 9 : 1).
After stirring at -78°C for one h, 5 % sulfuric acid (20 mL) was added. The reaction
was warmed to room temperature, stirred for 20 min, and filtered through a pad of
celite. The pad was washed with ethyl acetate, and the entire filtrate was added to a
separatory funnel and washed with water. The organic layer was dried over sodium
15 sulfate, filtered and concentrated to dryness to give the desired aldehyde.
_ ' 1-(4—-Diﬂu0rophenyl)cyplobutanedarbaldehyde (8.8 g, 49.4 mmol) was
dissolved in tert-butanol (90 mL), tetrahydrofuran (30 mL) and 2-methylbut-2-ene (30
ml) and stirred vigorously at room temperature. Sodium chlorite (9.8 g, 108.7 mmol)
and sodium dihydrogenphosphate (15.0 g, 108.7 mmol) were dissolved in water (54 -
20 mL) and added dropwise to the above solution. After stirring for one h, TL.C showed
the reaction was complete. The volatile solvents were removed under vacuum and the
product was diluted with water then washed with hexane (3 mL). The aqueous:
solution was acidified with 6N aqueous hydrochloric acid to pH 2. After extraction
with ethyl acetate (3 x 150 mL), the combined the organic layers were washed with
25  brine (20 inL), dried over magnesium sulfate, filtered and concentrated fo provide 1-
(4-fluorophenyl)cyclobutanecarboxylic acid (8.0 g).
| This carboxylic acid was converted to 1-(4-fluorophenyl)cyclobutane-
carbohydrazide using Procedure 3A.

Procedure 3D

30 Preparation of t-(4-fluorophenyl)cyclopropanecarbohydrazide
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celite. The pad was washed with ethyl acetate, and the entire filtrate was
added to a separatory funnel and washed. with water. The8&egember 2088er was
dried over sodium 15 sulfate, filtered and concentrated to dryness to give
t he desired al deh 1- (4-Di fl uorophenyl ) cycl obut anecar bal dehyde (8.8 g,
49. 4 mol )WW;Q%’"’“H%SSOI ved in tert-butanol (90 nlL), tetr Z&FASEFITI%n (30 nl)
and 2-nmet hyl but-2-ene (30 m ) and stirred vigorously at room tenperature.
Sodiumchlorite (9.8 g, 108.7 mml) and sodi um di hydr ogenphosphate (15.0 .
g, 108.7 mmol) were dissolved in water (54 20 nL) and added dropwi se to the

above solution. After stirring for one h, TLC showed the reaction was
conplete. The vol ati L=e sol vent seyera rerf d under vacilum and the product
was diluted with wate en, ang N gueous '
sol ution was acidifi e 61 BRHeEENS hyr oFOiL'@eam N PH 2. After

extraction wth ethyl acet ate (3 x 150 mL)? the conbi ned e organic

| ayers were washed with 25 brirpe (20 rrL) gri ed over gmgnesi um sul fate,
filtered and concent rked to_ pr ‘ o o]

(4-f 1 uor ophenyl ) cyérebixt-amecar by QHa_ci"d TThi Nemby | i ¢ aci d
was converted to "HRs M FBphenyd)cycl obut ane car bohydréyi de Usi ng
Procedure 3A. Procedure 3D 30 Preparation of

1- (4-fl uorophenyl)cycl opropanecar bohydrazi de -52 8 Decenber 2006 WO
03/ 104207 PCT/ US03/ 178b44- UBVUPh}nyBaGétomtﬁ}e (3N71B) Mmlﬂlol)lmmmm TEBAC

tol uene H ! ~ chiNedtiale 5.0 g,349 dinbi) bndbenzy petor{ﬂﬁl&ﬁﬁ g(‘rﬁl;‘?\g‘,? OH -~ F

NHNH NaHzP 4- 27.9
nmol ), 1H§r gfrl%%? %c%% bﬁ%‘ﬁ“e J(dég r O‘BH%Q&H%SWW}EOMY [Z?Potassmm
benzyl tri et hyWdierdn (0% iphwateri 195 rMBBAGs added Bipwisemi s GGrimg@mUD°OME s added
to a flask amdngthehkEfbori @pe: 0%, n water,
195 mmol ) V\a%xééjg% a&no H%:‘e%bv{m%]gﬂ ?ﬁ@%%é@% W%téa#&{ t hen at
room t enper at ur e ove ‘ﬁ%mm?tﬂ%“er g'%‘EPF%HIC\}x%f us epliededymashedatidriNand

_ aqueous hydrochloric acid, washed with water, and dtied over magnesium sulfate.

10 After filtration and evaporation of dichloromethane, the crude product (4.5 g) was
obtained.

1-(4—F1uorophenyl)cyclopropanecarboxylic acid was prepared from the
crude 1- (4-ﬂuoropheny1)cyclopropanecarbonitrile usirig the method described in
Procedure 3C, Step 2. This carboxylic acid was converted into 1-(4-
15 ﬂuorophenyl)cyclopropanecarbohydramde) using Procedure 3A.

Procedure 3E
Generzal Scheme

REN
e “R%

20 Preparation of 3.4-dicyclopropyl-5-(1-phenyleyclobutyl)-4 H-1,2 4-triazole 3-D
I '  NH,
Z\gﬂ MeOT > H 09
v 7 /JN Toluene, EizN v/
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extracted with dichl oronethane. The organic |ayer was col |l ected, washed
with IN aqueous hydrochloric acid, washed with water, afcDehember 3008
magnesi um sul fate. 10 After filtration and evaporat i on of dichl oronet hane,
the crude product (4.5 g) was obtained.

1- (4- Fl uorBREM#Y cycl opr opanecar boxylic acid was prepaPEHUSYHTBhe crude
1- (4-fl uoraophenyl)cycl opr opanecar boni tdl e using the nethod described in
Procedure 3C, Step 2. This carboxylic acid was converted into 1-(4 15

fl uor ophenyl ) cycl opr opanecar bohydr azi de) usi ng Procedure 3A. Procedure 3E
General Scheme 0 NH2 X R3 N, z MeOTf R3 N, n Hh R3 R p R2 Toluene, EtsN

Rz 20 Preparation Methyi trifly th Ifonat i
of 3, 4-di cycl (c)‘ji%f%ﬁ}él - E yhe ;!:Xme anesu ae$_|_91 “’PZ"“‘? ra?da%?lg (3-1) ~NH2
NV VOTf H | X R %)[/“‘ sdhifEmmeR s Aftestinmepo 4¥67

PCT/ US03/ 17898r {tmin/ NMR Slidwmdrctmnt:dﬂmsmltcﬁ mehyEN-c8Qofropylcyopropated to N-
cycl opropyl cystrispgaecar boxam de (98.6 ng, 0.788 mml) After stirring at

60C f ' NVR d to meth

N-cycl 8|ror o%gylmcgcl opr oggﬂ]@ﬁ érﬁ&?’r‘“ﬁﬁﬂ%‘g{‘% 023 H@Ia@éﬂe (2 nL), triethyl anine
(223 pL) and phenyl¢yelopiiegeshbbhydaritea P oigy de aildid t¢ HRtyYN- wer e added to
methyl N- cy 5@9&1&;& SRHQRAREHR UL B0 & 6503 byl ?‘11«?&:&50§nf°r

and 110C for Af 1 er cooI | nNQ, e reaction was, concen d the
resi due was por "("rs\Fen‘IqP‘E"@daﬁ’di the gsigiog avag purified by
trifluor oacetM@I@IﬂQmHPLGZhad ssa]ated\mﬂzeadﬂnﬁdodc@taia sd10) 'Blﬂisarta\faﬁéddcﬁadi 4m

bi car bonatge Ss@duf&dd%dﬁﬁ%l@afwu@%ts%g% ida St \91‘&?& 1 .%t%{e go giys {h? grpf r ee

base. The or anlcrextra.ct was dried over nagnesi um ®d and
concent r at ed Pase he organic extract was dried over magnesmm sulfate, ﬁltered and concentrated

to give 3,4-dicyclopropyl- 5-(1~phenylcyclobutyl)-4H—1 2 4-triazole (3-1); MS ESI
(nv/z) 280.2.

The other compounds of Example 3 were prepared by essentially the

15  same procedure using the corresponding carboxamide and acyl hydrazide,
Acetonitrile was used as solvent in the preparation of 3-2. Compound 3-19 was
isolated as a byproduct inthe synthesis of 3-18. The methyl amides were prepared
from their corresponding methyl esters and methylamine usin g well established -
protocols. The other amides were conveniently prepared from commercially available

20 - carboxylic acids and amines using 1-(dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride as the reagent and published procedures. Preparation of the acyl
hydrazides was described in Procedures 34, 3B, 3C and 3D.

Starting Acyl Starting Acyl
S.M. Carboxamide Hydrazide § S.M., Carboxamide | Hydrazide
for: for:
s H H '
R a2 X | n H%N\Rz | X | n
3-1 H 1 3-2 1at 1
H %H
NW : NW
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to give 3,4-dicycl opropyl -5-(1-phenyl cycl obutyl)-4H1,2,4-triazole (3-1);
M5 ESI  (mz) 280.2. The other conpounds of Exanple 3 weSdgseapar 806y
essentially the 15 same procedure using the correspondi ng carboxam de and
acyl hydrazide. Acetonitrile was used as solvent in the preparation of
3-2. Conpo¥fR@¥8¥2d was isolated as a byproduct in the PERUSEEIT80f 3- 18.
The nmethyl am des were prepared fromtheir corresponding methyl esters and
nmet hyl am ne using well established protocols. The other am des were
conveniently prepared fromcomrercially avail able 20 carboxylic acids and
am nes using 1-(di net hyl am nopropyl)-3-ethyl carbodiimde hydrochloride as

t he reagent fand—pubitshed—procqdures—Pr-eparation—of—t-he—acyl._hydrazi des
was descri bpd-#n| Procedures 3A| 8B, 3C hri43D. Starting Acyl & artii rjg Acyl
S.M Carboxpni dej Hyfftazi de S. M| Car|boxajni de Iyefaziate for:|fori H|Ra
tXN R2 X nfR Y] n O0B-1iH1{3-2Kd 1 |[N~N B54H- - - q---- - 8
Decenber 20p6 LA 0% ~RCTI USg3/ 17898 3{3 d -4 &]\ L F3CO /i | HI
HYp 0O03-p d H F3CO Y/ o
3-5 Cl 1 3-6 Cl 1
FaCO.
H
N H
AV, M
CFs
3-7 F 1 3-8 F 1
5
N H
0
3-9 F| o |30 B | 0
“ _
N : ' %‘/m
; b \/
3-11 | al o |z | aq oo
FA00
H .
N H
Y h
0
3-13 F 0 -
fc0 | 34| al i
H H
SN .
O
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/| H

CF3 3-7 F 8 |
1C 0312d 0 yy HN~H 03-13 F 0 3-14 @Ddcenigga0ep H
enber 2006 WO 03/104207 PCT/US03/17898 3-15 d 1 3-16 d 1
I N HOO3-17Cd 1318d 1 H \ A (\ I H~d\ N
WO 03/104207 PCT/US03/17898
3-15 Cl 1 3-16 Cl
H _
Q(”\ ﬁ\
O O i
3-17 | Ci 1 3-18 Cl
Y N
N
“~ & g\
[a]
o
320 ¢l 1 fsa al
H H
U‘\ilfr”\ Q\r”\
o crd O
322 Cl H 3-24 Cl
H
F Hs
3.25 Cl H 3-26 Ci
: ' 5
H N
N\~ %;j:::l\nfi\
CHO O ' s
3-27 Cl G 3-30 F
Z\r” Z\)(H
N. N
O O
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003-20d 13-22dAd 1 OCFSO0O03-22A 1324 1 / HI H\

HNII

M \ N H 3-256d 13-26 1 1 Hp\ I M OH Os O 3-2De@mber2086 F 1 O
0O -56 8 Decenber 2006 yyy( WO 03/104207 PCT/US03/17898 3-31 d 1 3-32 C
1 HsCOOHO\N\/AH\ p~p 3-33C 13-34d 1 j H~N1N ~N O3-35
A 1 3-36 W17 | \ N PCT/US03/17898

3-31 Cl 1 3-32 Ci 1

3-33 Ci 1 {1 3-34 : Cl 1

3-35 Ci| 1 § 336 ‘ Cli1

{3
{ )
o,gx

337 ‘ c |1} 33 tal 1
) Ci
g H
~ . AN
o o}
3.39 ci{1 {340 ] ' a1
’ FsC Cl
H H
N \(;H/N\
Cl O
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3-37 d 13-38Cd 1 ¢l HH "Noy OO 3-39d 13-400C 1 FC/ A H/

H\MNMNVM d O-57 --------- SRR 8 Decenber 3MRGeMB=AR0604207
PCT/ US03/ 17898 Retention MSESI C pd Structure Nane Tine (mn) (nvz 3-1
3,4- 2.17 280.2 " . dicyclopropyl-5 - (1- $4 phenylcyclobutyl N

A -4H 1,2, WOMBMIGE e 3-2 3-[1-(4- 2.52 314.2 a chl or ofkEAEIY IS
| obutyl]-4,5- dicyclopropyl- N 4H 1,2, 4-triazole N 3-3 3-[1-(4- 2.75 324.2
I .

chl orophenyl ) cyc | obutyl]-4 - neth9 - 5- phenyl -
: Retention | MS ESI
Cpd Structure Name Time (min) (m/2)
3-1 - 3,4- 2.17 280.2
dicyclopropyl-5-
(1-
=N phenylcyclobutyl
W )-4H-1,2,4-
v \&> triazole
3-2 3-[1-(4- 2.52 314.2
- chlorophenyljcyc |
lobutyl]-4,5-
dicyclopropyl-
=N, . | 4H-1,2 4-triazole
N a
v
3-3 3-[1-(4- 2.75 324.2
o chlorophenyl)cyc '
lobutyl}-4-
methyl-5-phenyl-
N 4H-1,2 4-4riazole
=1 N ’
O
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4H1,2,4 triazole N N N -58 8 Decenber 2006 WO 03/104207 PCT/ US03/ 17898

3-4 3-[1-(4- 3.33 408.1 I'f _ I obutyl ] -8iDeedriiydr-2606 4-

| ~N~ (trifluoronethox
328.3 C chl orophenyl)eye | obutyl]-4- - cycl opropyl -5-
met hyl cyclBOHHM20 y| )-4H 1, 2, 4- tdazole 3-6 3-[1-(4- 3PESHUSIHLIS

chl or.ophenyl ) cyc
(trifluoromethox

| obutyl]-4-(2,2,2- trifluoroethyl)-5-
F3C y) phenyl]-4H 1,2,4-triazole

L=F y)phenyl]-4H 3 1,2,4-triazole 3-5 3-[1-(4- 2.59
(1 ~N-A |

chl or ophenyl ) cyc

OCF3

[4 N

34

3-[1-(4-
chlorophenyl)cyc
lobutyl]-4-
methyl-5-[4-

(trifluoromethox

y)phenyl]-4H-
1,2, 4-triazole

3.33

408.1

3-[1-(4-
chlorophenyl)cyc
lobutyl]-4-
cyclopropyl-5-
-

'-methylcycloprop

yl)-4H-1,2 4-
triazole

2.59

3283

Cl

OCF,

3-[1-(4-
chlorophenyl)cyc
Iobutyl}-4-(2,2,2-
trifluoroethyl)-5-
[4-
(trifluoromethox
Y)phenyl]-4H-
1,2 4-triazole

3.85

476.0

4-cyclopropyl-3-
[1-(4-
fluorophenyl)cyc
lobutyl]-5-(1-
methylcycloprop
y1)-4H-1,2,4-
triazole

2.34

312.3
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3-7 4-cycl opropyl - [
, N N net hyl cycl oprop triazole ~Nyvy
03/ 104207 PCT/ US03/ 17898 3-8 P 3-[1-
r

| obutyl ] -

1,2, 4- trua‘Z 0109203 3, 4- 2 07 284.2
fI uorophenyl‘)cyc _
[1-(4- NN~ fluorophenyl)cyc N
triazole 3-11 3-[1-(4- 2.47 314.1

298. 2
yl)-4H 1,2, 4-

Iopropyl]

| obut yl']-5-(1-

3- 2.34 312.3 F [1-(4 fluorophenyl)cyc
|)aH 1'2 4 -59 8 Deca8iflzeemB&OBO6VO
(4- 3.04 392.1 fluorophenyl)cyc
N OCF3 nethyl -5-[4- (trifluoronethox y)phenyl]-4H
F di cycl opropyl - 5- PET/USG3/17808 N

4H 1,2,4-triazole 3-10 4-cycl opropyl
| opropyl ]-5-(1- nethylcycl oprop

3-8

~N .
M
N OGFs

3-[1-(4~ 3.04
fluorophenyl)cyc
lobutyl]-4-
methyl-5-[4-
{trifluoromethox
y)phenyl}-4H-

1,2 A-triazole

392.1

3-9

25
= A

34- 2.07
dicyclopropyl-5-
[1-(4-
fluorophenyl)cyc
lopropyl}-4H-
1,2 4-triazole

284.2

3-10

N—N

4 fluorophenyl)cyc

4-cyclopropyl-3- 2.28
[1-¢4-

lopropyll-5-(1-
methylcycloprop
y)-4H-1,2.4-
triazole

2982

3-11

Cl

3-[1-(4- 247
chlorophenyl)cyc
lopropyi]-4-
cyclopropyl-5-
(1- '
methylcycloprop
yD)-4H-1,24-
triazole

314.1
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Cl ' KI chl orophenyl)cyc N lopropyl]-4- N cyclopropyl-5- (1_

met hyl cycl oprop yl)-4H1,2,4- triazole -60 8 Decenber 2Z20DD6cervifar@806.04207
PCTI US03/ 17898 3-12 3-[1-(4- 3.16 394.1 ~ N chl orophenyl)cyc |opropyl]-4-
met hyl - 5-[ 4- Strifl uoronet hox y)phenyl]-4H 1,2,4-tri azole 3-13 2.49
378.1 F fWQI&YMEnyl )cyc N~ pCFs toPrOPS 1]-4- | N ' tACTESAHELTRYEI - 5- [ 4-
(trifluoronmethox vy)phenyl]-4H 1,2,4-triazole 3-14 4-{5-[1-(4- 2.41 340.1
ci chl orophenyl)cyc N N N | obutyl]-4- _

3-12 3-[1-(4- 3.16 394.1
¢ | chlorophenylhcyc -
o oer, | lopropyll4-
| methyl-5-{4-
(trifluoromethox
y)phenyll-48-
1,2 4-iriazole
3-13 3-[1-(4- 2.49 378.1

@’N fluorophenyl)cyc
_ ] H > ocE lopropyl]-4-

, \ o methyl-5-[4-
(trifluoromethox
“y)phenyl]-4H-
1,2,4-triazole

o 4-{5-{1-(4- 241 340.1

- . - | chlorophenyl)cyc
N
y h{H lobutyl]-4-

3-14 ¢

methyl-4H-1,2 4~

triazol-3-

yl}phenol

3-15 o 2-{5-[1-(4- 2.48 340.1
HO , chlorophenyl)cyc

N-R lobutyl}-4-
methyl-4H-1,2.4-

triazol-3-
_ vl }phenol
| 3-16 ' 3-[1-{4- 312 374.1

' chlorophenyl)cyc
’:@ lobutyl]-4-

| methy}-5-(2-
naphthyl)-4H-
1,2 4-triazole
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nmet hyl -4H1,2,4- triazol-3- |} henol 3-15 2-{5-[1-(4- 2.48 340.1 <ci Ho

chl orophenyl )cyc I|obutyl]-4- nethyl-4H1,2,4- triazol - 3-8 Décehnehenl2066 16
3-[1-(4- 3.12. 374.1 G lobutyl]-4- chlorophenyl)cyr oburyl]4-

met hyl - 5- (2- naphthyl)-4H 1,2,4-triazole -61 8 Decenber 2006 WO

03/ 104207 WePFUEES 17898 3-17 3-(2- 2.94 358.0 Ol/ c~ PCAAISYGHEenyl )-5 NN
[1-(4- N/ chlorophenyl)cyc |obutyl]-4- nethyl-4H1,2,4 triazole 3-18
6-{5-[1-(4- 2.01 364.1 chlorophenyl)cyc |lobutyl]-4- NN

3-17 3-(2- 2.94 358.0
“ chlorophenyl)-5-

3 [

f‘{ chlorophenyl)cyc
lobutyl]-4-
methyl-4H-1,2.4-

_ triazole
3-18 6-{5-1-(4- 2.01 364.1

chlorophenyl)cyc

?(: lobutyl]-4-
ey methyl-4H-1,2.4-
! bjﬂ“ triazol-3-y1}-1H-

‘benzimidazole

3-19 ' 6-{5-11-(4- 2.37 378.1
' chlorophenyl)cyc
" | Tobutyl]-4-
" , methyl-4H-1,2 4-
/ ‘)Dj triazol-3-yl}-1-
N methyl-1H-
benzimidazole
3-20 3-[1-(4- 2.55 366.1

chiorophenyl)cyc
lobutyl}-5-(2,3-
& dihydro-I-

I
/ m benzofuran-5-
y1)-4-methyl-4H-

1,2 4trazole
3-21 3-[1-(4- 3.11 - 408.1

- chlorophenyl)cyc
lobutyl]-4-
g’“ N ooR methyl-5-[2-
/N—b (triflnoromethox
, y)phenyl]-4H-

1,2 ,4~t1‘iazole
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I methyl-4H1,2,4- / " triazol-3-yl}-1H N, benzim dazole 3-19 6-{5-[1-(4-
2.37 378.1 G chlorophenyl)cyc N1 N N |obutyl]-4- nethyBDHdeipe; 2606/ N
triazol-3-yl}-1- ~ N> nethyl -1 H benzimdazole 3-20 3-[1-(4- 2.55 366.1 a
chl orophenyl )cyc [|obutyl]-5-(2,3- N N dihydro-lI j benzofuran-5- -
yl)-4-met WPOHM420] 2 4-triazole 3-21 3-[1-(4- 3.11 408. PCTAS03/17898

chl orophenyl )cyc [lobutyl]-4 N.N OOF3 nethyl-5-[2- i i (trifluoronethox
y)phenyl ]-4H 1,2,4-triazole -62 8 Decenber 2006 WD 03/104207

PCT/ US03/ 17898 3-22 3-[1-(4- 2.66 342.1 C chlorophenyl)cyc

3-22 3-[1-(4- 2.66 342.1
chlorophenyl)cyc
lobutyl]-5-(2-

NN g fluorophenyl)-4-

]
f“b methyl-4H-1,2,4-
triazole

324 3-11-(4- 2.84 338.%

¢ chlorophenyl)cyc
lobutyl]l-4-
SN o, methyl-5-(2-
e

methylphenyl)-
4H-1,2 4-triazole

3-25 : 3-{1-(4- 270 3541 |
chlorophenyl)cyc
-, | lobutyl]-5-(2-

methoxyphenyl)-

N.
v ]\l -
/N 4-methyl-4H-
. 1,2, 4-triazole

3-26 5-{5-[1-(4- 2.82 382.1
chlorophenyljcyc '
' lobutyl}-4-
a methyl-4H-1,2,4-
PJD—*‘ triazol-3-yl}-
< 1,2,3-
_ benzothiadiazole
3-27 3-[1-(4- 233 300.1
chiorophenyl)cyc |
lopropyl]-4,5-

N .
o dicyclopropyl-
N J 4H-1,2 4-triazole
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| obutyl]-5-(2- N.N F fluorophenyl)-4- N nethyl-4H1,2,4- triazole 3-24
3-[1-(4- 2.84 338.1 a chlorophenyl)cyc

met hyl phenyl )- 4H1,2,4-triazole

chl orophenyl ) cyc

met hyl -4H-1,2,4 i triazol-3-yl}-
300.1 d. chl orophenyl)cyc
4H1,2,4-triazol e

| obutyl ]-5-(2- N~ net hoxyphenyl)
1,2,4-tri aWOI0810420726 5-{5-[1-(4- 2.82 382.1 chl or ophenylPCa¥ses/178dsut yl | - 4-
1,2, 3- benzot hi adi azole 3-27 3-[1-(4- 2.33

| obut yl] - 4-
3-25 3-[1-(4- 2.70 354.1 C
4- et hyl - 4H

| opropyl]-4,5- N-}N dicyclopropyl -

| N 6Becambby2006- (2 /

N

3-30

34-
dicyclopropyl-5-
[1-(4-
fizorophenyl)cyc
lobutyll-4H-

1,2 4-triazole

2.17

208.2

3-31

Gl

3-[1-(4-

Chlorophenyl)cyc

lobutyl}-5-(3-
fluoro-4-

methoxyphenyl)- |

4-methyl-4&-
1,2,4-triazole

2.80

372.1

3-32

Ci

4-{5-{1-(4-
chlorophenyl)cyc
lobutyl}-4-
methyl-4H-1,2.4-
triazol-3-yl1}-2-
fluorophenol

251

358.1

3-33

cl _ :
-
|

3-[1-(4-
chlorophenyl)cyc
lobutyl]-4-
cyclopropyl-5-
phenyl-4H-1,2. 4~
triazole

2,92

350.2

3-34

e

3-[4-
(benzyloxy)phen
yI]-5-[1-(4~
chlorophenyl)cyc
fobutyi}4-
methyl-4H-1,2.4-
triazole

3.32

430.1




63 8 Decenber 2006 WO 03/104207 PCT/ US03/17898 3-30 3,4- 2.17 298.2 F
di cYcl oProPYl -5- [1 (4_ N-N fluorophenyl)cyc 7 |obutyl] -8dbeceinbi2y 2006 i azol e
3-31 3-[1-(4- 2.80 372.1 of chloroPhenYl)cYc / N-N lobutyl]-S-(3- CH3

fl uoro-4 net hoxy Ehen yl)- 4-nmethyl-4H 1,2,4-triazole 3-32 2.51 358.1 ci
chor ophenyW9E&YH4207 NN | obutyl ]-4 N net hyI 4H1, 2, 4- | ®ATUSPIELTYS- 3-y| } - 2-
fluoro henol 3-33 3-[1-(4- 2.92 350.2 ct NON cIorophenyI)cyc | obutyl]-4-
cycl opropyl -5- phenyl-4H1,2,4- triazole 3-34 3-[4- 3.32 430.1

3-35 3-(1,1"-biphenyl- . 3.30 400.1
NI 4-y1)-5-{1-(4-
%l:{ chlorophenyljcyc
lobutyl}-4-
methyl-4H-1,2.4-
triazole .
336 | 3-(3- 3.09 358.1

“ N,N\)/Qm chlorophenyl)-5-
Ly [1-(4-

chlorophenyl)cye
lobutyl)-4-
methyl-4H-1,2,4- |
‘triazole
1 3-37 _ 3-(4- 3.04 358.1
' chlorophenyl)-5-
- | {1-(4-
& N chlorophenyl)cyc
A lobutyl}-4-
methyl-4H-124- |
triazole
3-38 3-[1-4- 2.78 342.1-
' chlorophenyl)cyc '
/ lobutyl]-5-(3-
/N~N fluorophenyl)-4-

AN methyl-4H-1,2,4-
triazole
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(benzyl oxy) phen yl]-5-[1-(4 chlorophenyl)cyc |obutyl]-4- nethyl-4H1,2,4
triazole -64 ......... . 8 Decenber 2006 WD 03/104207 POEcei8b87 200898 3- 35
3-(1,1 - biphenyl- 3.30 400.1 F GNNy / \\ 4-YI)-5-(1-(4 chlorophenyl)cyc

| obutyl]-4- methyl-4H1,2,4- triazole 3-36 3-(3- 3.09 358.1 s N, N\

chl or ophenyP3 M8 heny| ) cyc chl orophenyl )cyc | obutyl ] PET/USEYHRES- 4H- 1, 2, 4-
triazole 3-37 3-(4- 3.04 358.1 _ cl chlorophenyl)-5/ (1-(4- % %N

chl orophenyl )cyc / lobutyl]-4- methyl-4H1,2,4- triazole 3-38 3-[1-(4- 2.78
342.1 chl orophenyl)cyc

| 3-39 o 3-[1-(4- 3.30 392.1
| N’N\: Lyen chlorophenyl)cyc
B lobutyl}-4-
- methyl-5-f4-
(trifluoromethyl)
phenyl]-4H-
1.2 4-triazole

3-40 o 3-[1-(4- 3.40 392.1

chlorophenyl)cyc
lobutyl]-5-(2,4-
W dichlorophenyl)-

-4 4-methyl-4H-
ol 1,2 4-triazole
1

Preparative HPLC Method for Exami)le 3:
The procedure described in Example 2 was used.
Analytical LC Method for Example 3:
5  The procedures used were identical to those described in Example 2.
Example 4
Procedure 4A
Preparation of 3-[1-(4-chlorophenyl)-(Z)-3-(methoxymethoxy)cyclobutyl]-
5,6,7,8,9,10-hexahydro[ 1,2 4]triazolo[4,3-4lazocine (4-1) and 3-{1-(4-chlorophenyl)-
10 (E)-3-(methoxymethoxy)cyclobutyl]-5,6,7,8,9,10-hexahydro[1,2,4]triazolo[4,3-

alazocine (4-2)
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E

| obut yl ] - 5-
\\ NL" F' ¢

(31 9N fluorophenyl)-4- N~ nethyl-4H1,2,4- triazole F -65 8
Decenber 2006 WO 03/104207 PCT/ QS03/17598 3-39 3-[1-(4- 8D&@ngRP 2006 C1 /

hl or ophenyl )cyc | obutyl]-4- nethyl-5-[4- (trifluoromethyl)

phenyl]-4H 1,2,4-triazole 3-40 3-[1-(4- 3.40 392.1 d chlorophenyl)cyc /

| obutyl ] - 5W()203/,104zq7 N di chl orophenyl )- 4-methyl -4H ci / PCTAUSBY/17898az0l e

Preparative HPLC I\/bt hod for Exanple 3: The procedure described in Exanple 2

was used.
i dentical t

Preparati on of 3-[1-(4-chlorophenyl)-(2)-3-(nmethoxynmethoxy)cycl obutyl]-

Anal yti cal LC Met hod for Exanple 3: 5 The procedures used were

0 those described in Exanple 2. Exanple 4 Procedure 4A

56,7,8,9, 10- hexahydro[l 2, 4] trdazol o[ 4, 3- a]aaOC|ne (4 g &?ﬂd
3-[1- (4 chl or ophenyl ) -
(E)-3-(meth @@3 yr\l/dlwb-yl /7. 8, , 9110 ro[\i 2, 4]
- a] azoci ne e
] ( _ KOHM, DMSO Eg}ﬁ‘;e g{;‘;;gz
0\/0\ 0
Cl C( N
. —
NHLNH; Nf" He
EfgN, AcCN " Toluene

10

15

20

25

Potassium hydroxide (2.57 g) was dissolved in dimethyl sulfoxide (8.0

mL). (4-Chlorophenyl)acetonitrile (1.58 g, 10.4 mmol) and 1,3~dichloro-2-
(methoxymethoxy)propane (1.993 g) were dissolved in ethyl ether (3 mL), and this

mixture was added dropwise to the vigorously stirred potassium hydroxide solution at
room temperature. After stirting at room temperature for one h, the reaction was -
quenched by adding ice-cold water (5.5 mL). The mixture was filtered through a pad
of celite which was washed with ether (30 mL).. The filtrate was addedtoa
separatory funnel, and the aqueous layer was extracted with ether (3 x 15'mL). The
organic layers were combined, dried over magnesium sulfate, filtered, and
concentrated. The product was purified by silica gel chromatography to provide 1-(4-
chlorophenyl)-3-(methoxymethoxy)cyclobutanecarbonitrile (1.28 g) as a mixture of

~ isomers (ca. 2:1).

The nitrile (1.28 g) and potassium hydroxide (2.2 g) were dissolved in
ethylene glycol (13 mI,). After heating for six h at 198°C, the feaction mixture was
cooled to room temperature, poured into water (15 mL), and washed with ether (2 X
20 mL). The aqueous solution was carefully acidified with agueous hydrochloric acid
and extracted with ether (2 X 20 mL). The organic layers were combined, dried over
magnesium sulfate, filtered and concentrated to give the product as a brown oil
(0.9068 g).

: 1-(4-Chlorophenyl)-3-(methoxymethoxy)cyclobutanecarboxylic acid
-(0 9068 g) and pyridine (0.40 mL) were dissolved in dichloromethane (12 mL) and
cooled to -10°C. Cyanuric fluoride (1.0mL) was dissolved in dichloromethane (2 mL)
and added dropwise to the reaction mixture. After 30 min the reaction was added to a
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-66 8 Decenmber 2006 WO 03/104207 PCTIUS03/17898 € GF TNF G C GG\
KOHF\ | /~ KOH, DMBO Ethylene OHZ ne p. C G 1/N N RHiexpmbii 2006 \ !
oLN\ ' \/ H+ Et3N, AcCN p ~y Toluene \~~/// Potassi um hydroxide (2.57
g) was dissolved in dinmethyl sulfoxide (8.0 nl).

(4- Chl or opW@ /1% 2 et onitrile (1.58 g, 10.4 mol) and 1, FCHUEMI3$%8-2 5
(et hoxynet hoxy) propane (1. 993 g) were dissolved in ethyl ether (3 nL), and
this mxture was added dropwi se to the vigorously stirred potassium :
hydr oxi de solution at roomtenperature. After stirring at room tenperature
for one h, the reaction was quenched by adding ice-cold water (5.5 ni).
The mi xture wesardtorytfemeticdnktuimingiee ¢10pak). Affer @igbidug silinglthwas washed with

et her (30 nl)g el aratory funnel, and the
aqueous | ayer tﬁ)ggéiﬁﬁgé%%g%ﬁ ﬁmg%ﬁglgec%(%egm%% e%ﬁ% Su%%’ M@F"é&ﬂ c layers
~were conbi ne§OEPYEE - over magnesium sulfate, filtered, and concentrat ed.

The product was puri fiEh drydesicld fumrigeivacdisoiel afiRRNike3 R ¥idRdds (4-
g o 14 SR BN BB L bl o ol S

m xture of isonmers (ca. 2:1). e I um
hydr oxi de (2 .aﬁet@‘)ltf\i%&é 1fi) 2 B1Cy efitsr 10 min fpireastionywosesimplagbyHPL.CIMS er heat i ng
for si x‘. h at afda&d udder vaemahi on m xt ur e was cooled to roomtenperature,
Boi Ut i on v qar of ul Ly S0rgRAF LAROBR-AAhidhaRD A0 or o abia and
extracted w tRebphEetioxyjeydobyanpearhohzdendaidse. 1 ng)aves dissolecdin atliydeds dri ed
over 20 rlgnédiana(smilh aticmided Wil 8afetBRd- KNS S aRirdRohe/(@24 [iB), Pr oduct  as
a brown oil 40 sc%)lﬁﬁx W5 heated to 120°C for three h then slowly cooled to room temperature.
- The product was partially purified by silica gel chromatography (100% ethyl acetate
— 5% methanol in ethyl acetate — 10% methanol in ethyl acetate) to give a mixture
_of 4-1 and 4-2 in a 62:38 ratio, respectively. The isomers were separated by
15  preparative HPLC and isolated as their trifluorcacetate salts. Each salt was
individually added to a saturated sodigm bicarbonate solution and extracted with ethyl-
acetate. The purified free bases 3-[1-(4-chlorophenyl)-cis-3-
(methoxymeﬂloxy)cyclobutyl]-r—5,6,7,8,9,10-hexahydro[1,2,4]t1iazolo [4,3¥a]azocinc
(4-)and 3-{1-(4—ch10;'opheny1)~trans-3-(methoxymeﬂloxy)cyclobutyl]—r—S,6,’-7 ,8.9,10-
20  hexahydro[1,2 4]triazolo[4,3-a]azocine (4-2), were dried over magnesium sulfate,
: ﬁltered and concentrated. The isomers, 4-1 and 4-2, were more efficiently separated
by chiral preparative HPLC (ChiralPak OD (Daicel Chemical Industries) 2 cm x 25
cm column, 20% isopropanol/heptane, 6 mL/min); MS ESI (m/z) 376.2.

_ _ Procedure 4B
25 Preparation of 3-(4-chlorophenyl)-cis-3-(5,6,7 ,8,9,10¥hexahydro[1,2,4]hiazolo[4,3—'
' ' ' * alazocin-3-yi)-cyclobutan-r-ol (4-3)

3—[1—(4—-Chlorophenyl)—cis—3-(methoxymethoxy)cyclobutyl]-r—
30 5,6,7.8,9,10-hexahydro[1,2,4}triazolo[4,3-a}azocine (4-1) (53 mg) was dissolved in
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1- (4- Chl or ophenyl) - 3- (et hoxynet hoxy) cycl obut anecar boxylic acid (0.9068 g)
and pyridine (0.40 nL) were dissolved in dichl oronet hane 8(Qizember 2006
cooled to -10C. Cyanuric fluoride (1.0n) was dissolved in dichloronethane
(2 m) 25 and added dropwi se to the reaction mxture. After 30 mn the
reaction WQOHeMEI to . a -67 8 Decenber 2006 WO 03/ 104ZCT/UPGIY789803/ 17898
separatory funnel containing ice (10 M.). After vi gorous shaking, the

di chl oronet hane | ayer was renoved, dried over magnesiumsulfate, filtered
and concentrated. The crude acid fluoride was dissolved in acetonitrile (3
m.) and added 5 to a stirring solution of anhydrous hydrazine (140 NL)>

eacti Bé'nawagm’l‘”@m%m @) s Bl Kok é%”ﬁ%ﬁiﬂb‘%?ﬁ%eﬁé ol éfé? (lon of
the crude 1- (@(‘)ﬂﬁs Secﬁérh%?s%“%(lﬁ%@ﬁg?ﬁ% MeFgh! PR dHeReA R F

hydr azi de
(456. 1 ny) waslatiies sisramgmoled wderywdcwms and Getresidnervas plirifidd)byatiida pelxed wi t h

2200 for Ly ootbamipfng &80 S mﬂ%b% 1()2‘?’83 0 The oy oduct was.
partial l y%puﬁlf%?%ﬁ’é(@f"gf(}z%ﬁ'#ff’é’[‘éiﬁ aé?ﬁ”bgré/ ?@“(‘fgéﬂxi)et hyl acgt ate -+ 5%

met hanol in &8hAwhitasdidate -4 10% net hanol |n ethyl acetate) to give a

m xture of 4- 1 and 4- 3 (L OhRy e,;ﬁi) lr,.%lg)sg'ya§gqgtl vely. The isoners were
separated by,1 @ai CA| é ﬁ at eg as trér‘é trifluoroacetate
salts. Each &% ﬂh ’ ’|im Trlegosirdad)-veloqutant-g 328 BesPYes BY car bonat e
sol uti on and essentialytthasawictprocediny bsingibhe epitreric taring matdiab@-%)r ee bases
3-[1-(4-c¢hl orophenyl)-ci s- 3-

(met hoxyrethoxyycyclobutyl]l-r-5 6 7 8 9 10-hexahydro[l,2,4]trjazol o[ 4, 3-a]a
zocine (4-1) Savid S.M.
3-[1-(4-chl or enyl ) et hojynet hoky) c clob -r-56,7,8,9,10 20
hexahydr o[ 1q qBPL. i a;u.s{f Euﬁaﬁ'](’dgtcm r\,n;%ﬁ 2 g magnesi um

sul fate, fill t4efed and concentrated. |Thé4i samars 4 1 and 4-2} were nore

efficiently separatea ch) al preparatlv N a OD (Dai cel
r @ eptane, 6

Chem cal Industrigs) X\\'PP‘ dql umm,
mmin); MS gESI (mjz) 3 oced re 4B

8O S~
- Ret.
1 Cpd Structure Name Time | MS ESI
_ - (min) | (mAD)
4-3 ’ 3-(4-chlorophenyl)- 195 | 3322
cis-3-(5,6,7,8,9,10-
hexahydro{1,2 4triaz

olo[4,3-a]azocin-3-
yl)-cyclobutan-r-ol
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25 Preparation of

3-(4-chl orophenyl)-cis-3-(5, 6,7, 8,9, 10- hexahydro[ 1, 2, 4] t BiDezeinbpd2@6

aJ azocin-3-yl)-cyclobutan-r-ol (4-3) GG \ / i~I! TFA CHzClz \/ N O/ \
6H 3-[1-(4-Chl or ophenyl) -ci s- 3- (et hoxymnet hoxy) cycl obutyl]-r- 30

5,6,7,8, 9, YOOHEHRydr o[ 1, 2, 4] tri azol o[ 4, 3-a] azoci ne (4- PFTUSB/ATRP was

di ssol ved in -68 8 Decenber 2006 WD 03/104207 PCT/ US03/ 17898

di chl oronethane (1 nlL) and stirred at roomtenperature. Trifluoroacetic
acid (0.2 nlL) was added, and the solution was stirred overnight at room
tenperature. The volatiles were renoved under vacuum and the residue was

purified by[si]ica gel chronmatggrgphy. t Ve
%tL lo).- Ci 5-3- (5, 6, 7, g—@-c%ro ex%,l) 197 | 3322

3-(4-chl or ophe

hexahydro[ 1] 2, 4]
white solid 3-
hexahydro[ 1| 2, 4]

| 50583671821/ obut gn-r-ol (4-3) as a
hemgd@n(m]@wz 8,9, 10-

cycll obut gn-r-ol (4-4) was
prepared by| esg ‘ﬁ%gé’zﬁ? 3u5| ng theg epinefic starting

material (412). : lyl){sclabmtamg«olvat erial [for: Starting Material
4-3 4 C ci Ret. @ tﬂmwmhmmeeMSBl(mM(MIQ4ﬁ
3- (4-chl or ophenyl) 95 332.2 |c 1 1 cis-3- (5,1,7, 8,9, 10-

Procedure 4C
Preparation of 3-(4-chlorpphenyl)—3~(5,6,7,8,9,10-hexahydro[1,2,4]11iazolo[4,3-
ajJazocin-3-yl)cyclobutanone (4-5)

N TPAP N

A mixture of alcohols (4-3 and 4-4) (114.1 mg) was dissolved in
dichloromethane (5 mL) and cooled to 0°C. Tctrapropylammonjmh perruthenate
10 (TPAP, 12.1 mg) and 4-methylmorpholine N-oxide (60.4 mg) were added, and the
- reaction was warmed to room temperature. After three h, the crude reaction was
added directly onto a silica gel column and purified (100% dichloromethane — 5%
methanol in dichloromethane — 10% methanol in dichloromethane) to give 3-(4-
chlorophenyl)-3-(5,6,7.8,9,10-hexahydro[1,2 4ltriazolo[4,3-a]azocin-3-
15  yDcyclobutanone (4-5); MS ESI (m/z) 330.1.

Procedure 4D

Preparation of 3-[1—(4—ch]orophcnyl)-3-methylenecyclobutyl]-s,6,7,8,9,10-
hexahydro[ 1,2,4triazolo[4,3-a}azocine (4-6)
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hexahydro[ 1, 2,4]triaz olo[4, 3-a]azocin-3 OH yl)-cycl obutan-r-ol -69 8
Decenber 2006 WO 03/104207 PCT/ US03/ 17898 4-4 3-(4-chl or®bphemtey 2006 97
332.2 ci trans-3-(5,6,7,8,9,10- E hexahydro[1,2,4]triaz N

010[ 4, 3-a] azoci n-3 yl)- cycl obutan-r-ol HO Procedure 4C Preparation of

3- (4-chl or BBA¥MIRY-3- (5,6, 7, 8, 9, 10- hexahydro[ 1, 2, 4] t r i aZGTAPK/1IS

aJ azoci n-3-yl ) cycl obut anone (4-5) 5 ci ci \ N-N TPAP \ NN NMO CH2CI2 N
N HO O 45 A mixture of alcohols (4-3 and 4-4) (114.1 ng) was dissolved in
di chl oronet hane (5 nlL) and cooled to OC. Tetrapropyl ammoni um perr ut henat e
10 (TPAP, 12.1 ng) and 4-net hyl nor pholi ne N-oxide (60.4 ng) were added, and
the reaction was warnefito roomtenperature. Aditer three h, the crude

reaction was added dirkegtly onto a silica gel )eglum and purified (100%
di chl oronet hane -* 5% hanol in dichloronme e -, 10% nmet hanol in
di chl or onet hane) to gi : PhsPCH.Br N—N

chl orophenyl )-3-(5, 6, 7, , 9 xahygdret Ty 2 4] trk azbl 0.4, 3-a] azoci n- 3 15
yl ) cycl obut anone (4-5); (M ) 330. 1. PreduNe 4D\ Prepar ati on of
3-[1-(4-chl orophenyl)-3 G

3-(4—Chlorophenyl)—3-(5,6,7,8,9,10-hexahydro[1,2,4]f:tiazolo[4,3—

alazocin-3-yl)cyclobutanone (4-5) (52 mg) was dissolved in freshly distilled

5 tetrahydrofuran (2 mL). Methyltriphenylphosphonium bromide (281 mg) was added
followed by potassium bis(trimethylsilyl)amide (KHMDS, 0.5M in toluene, 1.25 mL).
After stirring for 24 h at room temperatuze, the crude product was added to a saturated
sodium bicarbonate solution and extracted with ethyl acetate, The organic Jayer was
collected, dned over magnesium sulfate, filtered and concentrated. The product was

10 purified by silica gel column chromatography to give 3-[1-(4-chlorophenyl)-3-
methylcnecyclobutyl]-5,6,7,8,9,1'0-he:vfahydro[1,2,4]t1iazolo[4,3-a]azocine-(4-6);
MS ESI (m/z) 328.2. '
Procedure 4E

Preparation of 3-[1-(4-chlorophenyl)-3,3-difluorocyclobutyl]-5,6,7,8,9,10-
15 hexahydro[1,2.4]triazolof4,3-aJazocine (4-7)

_ 3-(4-Chlorophenyl)-3-(5,6,7,8,9 ,10-hexahydro[1,2,4]triazolo[4,3-
20 a]azocm-B-yl)cyclobutanone (4-5) (11.4 mg) was dissolved in dichloromethane. (1
mL). (Diethylamino)sulfur trifluoride (DAST, 73 uY.) was added, and the solution
‘was stirred for 24 h at room temperature. The solution was poured into saturated
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hexahydro[ 1, 2, 4] tri azol o[ 4, 3-a] azocine (4-6) -70 8 Decenber 2006 WO

03/ 104207 PCTIUS03/17898 CI Cl 2 1 N-N Ph3PCH2Br N-N | RiDeckMbBES00BHE O
HzC 4=6 3-(4-Chl orophenyl)-3-(5,6,7,8,9, 10- hexahydro[ 1, 2, 4] tri azol o[ 4, 3-
a]azocin-3-%I cycl obut anone (4-5) (52 ng) was dissolved in freshly

di stilled B8 ¥3ydrof uran (2 nl). Methyl triphenyl phosP$3HiSeIAB¥oni de (281
ng) was added followed, by potassiumbis(trinmethylsilyl)am de (KIINMS, 0.5M
in toluene, 1.25 nm.). - After stirring for 24 h at roomtenperature, the
crude product was added to a saturated sodi um bi carbonate sol ution and
extracted with ethyl acetate. The organic |ayer was collected, dried over
magnesi um sulafsoss solliun Bicabomfthnd e idrvittedichldiomethaed Tht ovgasic 1dver puri fi ed
by silica gel . r ; ' ' = il yl)-3
nethylenecycW@gg%&ﬂ¥?g3@g%§@?%%§ Eﬁg%%ﬁggﬁggﬁ?%%ﬂ%?F%g%%F%ﬁgﬁg1a]azocine
(4-6); MB ESW@?&/%SII%QPQWWWQ@% fickigromethiapg, —H}% methanol in

3- [ - (4- chl oapivesdthand 3568 fbthatodRyditisrotyihhne) tdgive B{B(lordghenyl)-
hexahydr oL 3 Akl 84R1thA1% 64, 8596 MEaydiofd 2 Huitotord 3 ebhdaeh-A; N N
3-(4-Ch|oropﬁ@£§$§&®i¥§$%L7,8,9,10-hexahydro[1,2;4]triazolo[4,3- 20

~a]azoci n-3-yl ) cycl obut anone (4-5) (11.4 ng) was dissolved in

di chl oronmethane (1 m.). (D ethylam trifluoride (DAST, 73 L) was
added, and the solution was sti rre%%&%‘%ﬁh at room tenperature. The

sol ution was POpfeBstatid oF sqALULRbRhenyl)-trans-3-flucrocyclobutyl]-r-5,6,7,8,9,10-
10 hexahydro[1,2.4]triazolo[4,3-a]azocine (4-8)

N"N\

3-(4-Chlorophenyl)-cis-3-(5,6,7,8,9,10-hexahydro] 1,2 4]triazolo[4,3-
15 - dJazocin-3-yl)-cyclobutan-r-ol (4-3) (21.3 mg) was dissolved in anhydrous
dichloromethane (1.5' mL) and cooled to 0°C. (Diethylamino)sulfur trifluoride
(DAST, 80 pL) was added. The solution was warmed to room temperature and -
stirred overnight. The product was poured into saturated aqueous sodium bicarbonate
and extracted with dichloromethane. The organic layer was dried over magnesium
20  sulfate, filtered and concentrated. The residue was purified by silica gel
chromatography (100% dichloromethane — 1% methanol in dichloromethane — 5%
methanol in dichloromethane) to give 3-[1-(4-chlorophcnyl)-tfans-3-
fluorocyclobutyl]-r-5,6,7,8,9,10-hexahydro[ 1,2 4]triazolo[4,3-alazocine (4-8).
_ 3-[1-(4-chlorophenyl)-frans-3-fluorocyclobutyl}-r-5,6,7,8,9,10-
25  hexahydro[1,2 4]triazolo[4,3-a]azocine (4-9) was prepared by essentially the same
procedure using the epimeric starting material {(4-4).
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-71 8 Decenber 2006 WO 03/104207 PCT/ US03/17898 aqueous sodi um bi carbonat e
and extracted with dichl oronethane. The organic |ayer wédehendr30es
magnesi um sul fate, filtered and concentrated. The residue was purified by
silica gel chromatography (100% di chl oronethane -, 1% et hanol in
di chl or onBVR&HW420Z 50, et hanol in di chl oronet hane) to gPGEUSU3/17898
3 [1 (4-chl orophenyl) 5,

3-di fl uorocycl obutyl] - 5,6,7,8,9, 10- hexahydro[ 1, 2, 4] tri azol o[ 4, 3- a]a200|ne
(4 7); M5 ESI (mz): 352.1. Procedure 4F Preparation of 3-]
| - (4-chl orophenyl)-trans-3-fluorocycl obutyl]-r-5,6,7,8,9, 10- 10 :
hexahydro[ 1, 2, 4] tri azol o[ 4, 3- a] azoci ne (4-8) Cl ~ 1 HEN DAST CHZg2
OHr 3-(4- ﬁ'n'nnkﬂny'\ e+6—3~{5+6++58-918-he> of- 241ty i azol o[ 4, 3-

I
\\J,V,T O, v, L Ty

[
L) fllf'

15 a] azoci ni 38ML.) {cycl obut an-r-ol (443p-M21. 3 ng) was dissolvied in

anhydrous i ghl or orretggl@ig MateriallL) dndopod! ed gigiiMateRhiet hyll am no) sul fur

trifluoride Was added. [Tie._sof utf O wWas _war mead [t o room

t enper at ur e| aff dt | rired over ni ght . Thet Br duct was poured into saturated
aqueous sodfum bi ¢ € Hod-extrgct ed t h gi=chl or onet hane. The organic
| ayer was dtied o\ concentrated. The
resi due was|purifi *+@¢0% di ch|l or onet hane -4
1% met hanol |in did :
3-[1-(4-chl prophenyl ) -trans- 3-
f1 uor ocycl obutyl ]-|r-5, 6, 7, &' 9, 10- hexghydro[l1, 2, 4] #¢i azol o[ 4, 3} a] azoci ne
(4-8). 3-[11(4-chl orophenyl )-trans-34fluorocyclobutyl]-r-5,6,1,8,9,10- 25
hexahydro[ 1, 2, 4] tri azol o[ 4, 3-a] azoci ne (4-9) was prepared by essentially

sulffate, ifilt
¢hr omatjogr ap

the sane procedure.using the epinmeric starting materjal (4-4). -72 8
Decenber 2006 ' Ret.
Cpd Structure . Name Time | MS ESI
. (min) | (m/z)
4-8 3-[1-(4- 247 | 3341

chlorophenyl)-trans-
3-fluorocyclobutyl]-r-
5,6,7,8,9,10- '
hexahydro[1,2,4]triaz
olo[4,3-alazocine

4-9 ' 3-[1-(4- 2.39 334.1
| chlorophenyl)-cis-3-

‘ l[ 3 fluorocyclobutyl]-r-
k! 5,6,7,8,9,10-

hexahydrof1,2,4]triaz

olo[4,3-alazocine
Procedure 4G
5 ' Preparation of 3-(3-methyl-1-phenylcyclobutyl)-5.6.7.8,9,10-

hexahydro[1,2,4]triazolo[4,3-alazocine (4-10)

-73

4 5% net hanol inc or gnethane) to give



WO 03/ 104207 PCT/US03/17898 SSM S.M for. Starting Material for: Starting
Material 4-8 4-9 O N " TL C, OH HO Ret. Cpd Struct&Pecemnbas 2906e M5

ESI (mn) (rnlz) 4-8 3-[1-(4- 2.47 334.1 a chlorophenyl)-trans- \
3-fluororyclobutyl]-r- N 5,6,7,8,9,10 hexahydro[1, 2,4]triaz F

ol o[ 4, 3- a]‘ﬁ?%l"ﬁé’u 9 3-[1-(4- 2.39 334.1 a chl orophenyFTﬂ@WéU%’s \ / ~L
fluarocycl obutyl]-r- N 5,6,7,8,9,10 hexahydro[1,2,4]triaz F

ol o[ 4, 3-a] azocine Procedure 4G 5 Preparation of

3-(3-net hyl -1 - phenyl cycl obutyl)-5,6, 7,8, 9, 10-

hexahydro[-1, 2, 4] tri azol o[ 4, 3- a] azocine (4-10) -73 8 Decenber 2006 WO

03/ 104207 PCT/ US03/ 17898 o Py N/
N
’NH toluene, heat ¥ TKHMDS, THE

-40 °G, Argon

2-Phenylacetohydrazide (1.01 g) was added to a solution of anhydrous
toluene (11 mL) and 8-methoxy-2,3,4,5,6,7-hexahydroazocine (0.96 mL). The
5  mixtore was warmed to 60°C for 3 h and heated to 110°C overnight. The solution
was cooled fo room temperature and concentrated. The residue was purified by silica
gel chromatography to give 3-benzyl-5,6,7,8,9,10-hexahydro[1,2,4]triazolo[4,3-
@lazocine as a white solid.
: . 3-Benzyl-5,6,7,8,9,10-hexahydro[ 1,2 4}triazolo[4,3-alazocine (287.6
10 mg) and 1-bromo-3-chloro-2-methylpropane (140 pL) were dissolved in anhydrous,
deoxygenated tetrahydrofuran, and the solution was cooled to ~40°C under an argon
atmosphere. Potas_sium bis(trimethylsilylyamide (KHMDS, 0.5M in toluene, 2.5 mL)
was added dropwise. After 30 min, a second aliquot of KHMDS (2.5 mlL) was added.
After 30 additional min, KHMDS (2.15 mL) was added again, and the solution was
15  allowed to slowly watm to room temperature. After one h, the reaction was quenched
with water and added to brine. After extraction with ethyl acetate, the organic layer
was dried with magnesium sulfate, filtered, evaporated and purified by silica gel -
chromatography to give 3-[1-(4-chlorophenyl)-(Z)-3-(methoxymethoxy)cyciobutyl]-
-~ 5,6,7.8,9,10-hexahydro{1,2 4]triazolo[4, 3~a]azocme (4-10) as a ca. 1.2:1 mixture of
20  isomers; MS ESI (m/z): 296.2

Procedure 411
~Preparation of 1-(4-chlorophenyl)-frans-3-fluorocyclobutane-r-carbohydrazide

N
& Benzylchlonide

Ci.
1. MeLl, LIBr, THE, Et,0
5 e —————— g
ZN 5 B‘\..-on pyfidine, GOl
‘ ( 1 8
OH

25 (4-Chlorophenyl)acetonitrile (14.04 g) was dissolved in freshly
distilled tetrahydrofuran (250 mL}) and stirred at -78°C under argon [1). Méthy]
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N/ Nl N~O~er \ N IN\ | OHHH2 2 toluene, heat \ H- KHVDS, THE
\\~~//JJ -40 C, Argon 4-10 | i 2-Phenyl acetohydrazi de (B DdcegibenddOtadded
to a solution of anhydrous toluene (11 nL) and
8- net hoxy- 2, 3, 4, 5, 6, 7- hexahydroazocine (0.96 nL). The 5 m xture was war ned
to 60C forWa e 7heat ed to 110C overni ght. The sol uti oPCTHES/FE| ed to
room.tenperature and concentrated. The residue was purified by silica gel
chr omat ography to give 3-benzyl-5,6,7,8,9, 10-hexahydro[ 1, 2,4]triazol o[ 4, 3-
al] azocine as a white solid. .
3-Benzyl -5,6,7,8,9, 10- hexahydro[ 1, 2, 4] tri azol o[ 4, 3-a] azocine (287.6 10 ny)
Snd 1-bro {maaﬂmttziﬂn%mézo?@mywm%mt ; o i, 62 mite 1 eq.%assi&&dg@gmwigg%ﬁmd rous,
eoxygenat e an, an e, sol.u .cool ed. - under an
argon atnos pthagr ge. %O![E) gsegrigpﬁrmmlﬁ? E%’fefiib#é’fvﬁ?%‘ ?@Te;ggﬁp%‘éfas(%ﬂﬁ%@,f ogeBM i n
toluene, 2.5 #t3E°Cardtumeddepraiyadiov te decpasd. dpilOmohydrinavss edded drapiiguot  of
Kg(l\j/l (Iij)S (2.5 g th&&luﬁdﬁlle.rds Stirk an%gdiﬁl&ﬁﬂ b gﬁ"xﬂ' Mgﬁhpl(,ﬁ“émi‘%ew m) was
added agaizg, ] S ti S 0 to.slo warmto room
t enper at ursg. (%\P )[q/[eé’%gertlhéﬁ ﬁ%ﬁe'f’%g“ﬁgé@f ?%ﬁd ﬁﬁ‘éﬂ‘&?ﬁ’éﬂme&}%ﬁb%neﬁs iand added
to brine. Aftv siowiy wamiediio yonhiempéryturecnd stire] oveindghtr Tanicactionyes  was dri ed
with magnesi l&ﬁbl%iﬂbcf Wit walek {1526 hnd Q8#Hi0H & 512 3l 3N hipdebfifhyRiocfiiolit c2 g€l
chr omat ogr aphy: i . . .
51 - (4- ohl orSSHEh i TUL0ZPrine paRAHEk YL e Ry TRt Do organic ayer was
5,6,7,8,9,10¢ \aie BlelaqReots layermwasirefttagedayilz dicihybetfet (A 050 af).aTha. 1.2:1
mxture off paR0RRESVerBofsthed, Bidd wit?ARsiRRAGRGL Bicdhilng Pr epar ation of
1-(4-chlor Opragx?c\éht)fétéc{ ans- 3-fl uorocycl obu'?%%g- r-car E’ofﬂy razflde a
_ | The crude 1-(4-chlorophenyl)-3-hydroxycyclobutane-1-carbonitrile (ca. .
4.2 : 1 ratio of cis:trans isomers) was dissolved in dichloromethane (150 ml.) and
- stirred at 0°C. Pyridine (11.3 mL) and then benzoyl chloride (10.8 mlL) were added
15  and the solution was warmed to room terperature and stirred for 2.5 h. Additional .
pyridine (2 mL) and benzoyl chloride (2 mL) were added and the reaction was stirred
at 30°C overnight. The reaction was.added to a saturated sodium bicarbonzate solution
and extracted with dichloromethane. The organic layer was washed with saturated
ammonium chloride, dried over magnesium chloride, filtered and concentrated to give
20  areddish oil. The two isomers were separated by silica gel chromatography (25%
dichloromethane/hexanes — 33% dichloromethane/hexanes —> 50%
dichloromethane/hexanes — 100% dichloromethane) to give the desired 3-(4-

chlorophenyl)—cis—3-cyanoc}rclobutyl benzoate (18.63 g).

25 3-(4-Chlorophenyl)-cis-3-cyanocyclobutyl benzoate (6.42 g) was

‘ dissolved in methanol/tetrahydrofuran (10 mL/20 mL) and stirred at room
temperature. Lithium hydroxide monohydrate (1.1 g) was dissolved in water (10 mL)
and added to the benzoate solution, After 10 min, solid ammonium chloride (ca. 2 £
was added and the volatile solvents were removed by evaporation. The remaining -

-75-



c N I. MU UL31, THF, Et20 ~/ Benzoyl chlodde i 2. Bpyddine, CHO2 S.
McMgl on 25 (4-Chl orophenyl)acetonitrile (14.04 g) was 8iDssemnbed2dO6
freshly distilled tetrahydrofuran (250 nL) and stirred at -78C under argon
[1]. Methyl -74 8 Decenber 2006 WO 03/104207 PCT/ US03/ 17898 Iithium (LiBr
conpl ex, MWOOMNIGTdi et hyl ether, 62 nlL, 1 eq.) was adde®CHUSHH#E such
that the reaction tenperature stayed bel ow -66C. The sol ution was stirred
for one h at -78C and turned fromyellow to deep red. Epi bronohydrin was
added dropwi se and the solution was stirred for an additional 90 mn. g
Met hyl nmagnesiumiodide 5 (3.OMin diethyl ether, 31 nL) was added and the

soljut |t on t gr ragdedus gittuRRrvasRx@R iddtwith@ethlest, %ngvg{e BRghnicQa VePRR &f;cgpﬁ{ ;3.'[ urg
and stirre 100 was an
aci di fi ed toq%ﬁ{‘gﬁ%g é‘ﬁ“‘@%‘%ﬁﬁ%&s”ﬁf&?“&%ﬁ#%‘? °c,glv tgér‘ttifs %@cy‘:lr?@gtﬂi‘_‘)l Brine

|

the aqueous | aver vas 1 oert o rel CrtiooeRip PR oK e et G50
organi c | ayers %Pﬁai%%$n@§ 5?] H\EP]PWI‘HE %@W‘E@F%ﬁ@lﬁeﬂﬂ & ed and i
|

i

3

1

concent r ated.(DEtwlamine)sulfur tnﬂuonde (DAST, 1.43 g) was added and the solution was
1- (4- chl or opRaimykd m&o@%ﬂbﬁﬁ%ﬂ@dmﬁ‘ﬁsi‘ E(ﬁ? ZWal;) % de&m'%(f‘tg%renéso% W ratio

of cis:trans j.so

stirred at 0 ? ?‘i C3 5‘0 ‘é‘i‘ﬂi“f’?‘?‘é’ﬁdﬁéﬁﬁéﬁﬂméﬁ%@é@m@&@ 8 m.) were
added 15 and sodmméxﬂaxhomm and sxtvetedadict evithatichl dromphie! The ofgaglc sktidctsed f or
2.5 h. Addit 'v@?@éomt@dé‘&' ﬂiéﬁlﬁ?m@n)ﬁsﬁﬂ‘%f?ﬁ@ﬁ%ﬁd%%m%at&% i o5y © added

and the r actlo red at overn Fon was added to a

sat ur at e& s o &SR B aE 8?5%h§?@°’§6tpﬁ'iapléﬁﬁl onéHH’aSS’(]t(ll%o@teﬂ’dl Heterp/hgraes or onet hane.
The organi c PA%Pethyhacctatelbdxankswi 25 %saliyl nedtaeheanssd i give Btﬂ«ﬁlﬂdrdﬂlenﬁ?{l ed over

nmagnesi um chk%g.@m;dcwlgju@%?q bﬁﬂiﬂ‘fﬁg}féﬁ@d to give 20 a reddish oil. The

two i soners were separated silica g omat ogr aphy (25%
di chl or onet hane/ hexanes -* 33% di chl or omet hane/ hexanes -> 50%

Cl

Gl

N 1. DIBAL, toluane
k4 hexanes, -78 °C
o e mammucaes

2. 6% HyS0,

NaClOy

e - e o
" +BUOH, THF
Hy0, NSHZPO.l
2-methyl-2-butene

15

1-(4-Chlorophenyl)-trans-3-fluorocyclobutane-r-carbonitrile. (1.65 £)

was dissolved in anhydrous toluene (30 mL) and cooled to -78°C. A solution of
diisobutylaluminum hydride (DIBAL, 1 M in hexanes, 9.4 mL) was added over 10
min, and the solution was stirred for 30 min. The reaction was quenched by adding

20 5% sulfuric acid (2.5 mL) and warmed to room temperature. After one h, the mixture
was filtered through a pad of celite. The pad was washed with ethyl acetate, and the
entire filtrate was poured into water (20 mL). After separating the layers, the aqueous
solution was exiracted with ethyl acetate. The organic layers were combined, dried
with magnesium sulfate, filtered and concentrated.

25 The crude aldehyde was dissolved in #-butanol/tetrahydrofuran/2-

' methylbui-2-epe {15 mL/5 mL/5 mL) and stirred at room temperature. Sodium
c_hldn‘te (1.56 g) and sodium dihydrogenphosphate (2.39 g) were dissolved in water (7
ml), and added to the vigorously stirring solution. After 80 min, the volatile solvents
were removed under vacuum and the mixture was acidified to pH 2 with aqueous 1N

30 hydrochloric acid. The product was extracted with ethyl acetate (3 x 30 mL). The
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di chl or onet hane/ hexanes -> 100% di chl oronmet hane) to give the desired 3-(4-
chl orophenyl ) - ci s- 3-cyanocycl obutyl benzoate (18.63 g). & d@cen¥ehlaNa*
DAST 4 MCHCHZClZ O CHP O 25 3-(4-Chlorophenyl)-cis-3-cyanocycl obutyl
benzoate (6.42 g) was dissolved in nethanol/tetrahydrofuran (10 m J20 niL)
and stirrSMOA¥IMHIM tenperature. Lithium hydroxi de non8AVEFE(1E8%1. 1 g) was
di ssolved in water (10 nL) and added to the benzoate solution. After 10
mn, solid amoni umchloride (ca. 2 g) was added and the volatile solvents .
were rerioved by evaporation. The remmining -75 8 Decenber 2006 WD

03/ 104207 PCTI US03/ 17898 aqueous m xture was extracted wth diethyl ether,
‘and the or gapiifacts&6ed coffbined! d:RE ov¥ thiknBREH EIFAE] kel alhe evipolatedited, and
concentrated to _give the. desi cyclobutanol. A portion of the

1- (4-chl or opﬁ’é’ﬁ;tz‘%)de?fg %rb%’a’r‘:(‘?ﬁ'at:ycl obutane-r carbonitrile (1.13 g) was

di ssol ved in anhydrous il I?%?Sffﬂﬂro%ﬁféléﬁu%eﬂca@&yhc@cﬁu eth lanlino

sul fur trifluoride AS

%ﬁgéya EIH'S sol ution was
war med to 406-9%® wapdipsolvedin dickiprome meg a@ ded and the reaction
was  sti r§ed(Triethyigiy)diatord@Rane Tfemb 2. 0M orhenmss)ows ladded vativbe yellpws at ur at ed

aqueous _sody 4 BLGALROAAL Ssind: SSh £6net, ThcdhGiplaanomet hane.  The

or ganl c extracts. "were conbi

nesi u sulfate filtered and
concent r at edreatign s eEplets- r%?ﬂ%?éd@d@%ﬂ?seﬂdg%(? P A ogr aphed on silica
- gel (10% et hykinraisaiiRlinexetese, ahd the 68hnednwas canenited foeztertasthyl-16(425% et hy|

acet at el hexa”ﬁﬁg,f)gﬁ&gﬁt%“ﬁ’g 3 fiu%r&g 1861 Rl ;3,!})% oxylate.

trans-3-fluoro r-'car boni 24 g). ¢l Gel 7°",. ppp/
~~/ 16nngg, . 78. 0 NaCl GhelrudEMitizibier(52 g?wa5aiss}d3§®ﬂn RRlE15THE. 2. NH2NH2

~HH Anhydrous hydrazine (3.1 mL, 98.8 mmol) was added and the reaction was refluxed
for two days. After cooling to room temperature and removing the toluene under
vacuumn, the product was purified by silica gel chromatography (100% Ethyl acetate)
to give 1-(4-chlorophenyl)-trans-3-fluorocyciobutane-r-carbohydrazide as a white
15  solid (4.82 g).

I;roccdure 4T

General Scheme
% N>_’R3
g H MeOTi  RA_N_
REGAN_, Y g2
R : OMe EtgN, Toluene
heat

Preparation of 3-[1-(4-chlorophenyl)—tmns-3-ﬂuorocyclobutyl]-4,5-dicyclopropy1-r—
20 4H-1,2 A-triazole (4-11)

<] EtgN, Toluens
" 65°C12hr
115°C 2hr
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H2O, NaH PO4 ,ary 2-nsfty 2-butane F F F F 15

1- (4- Choorophenyl)-trans-3-fl uorocycl obut ane-r-car boni t r 8l[BEcehbéb2@)6 was
di ssol ved in anhydrous toluene (30 nL) and cooled to -78C. A solution of

di i sobutyl al um num hydride (DIBAL, I Min hexanes, 9.4 nlL) was added over
10 min, aW@O0FHH2Wo| ution was stirred for. 30 nin. The PEAEBIWNEHas
guenched by adding 20 5% sul furic acid (2.5 nL) and warned to room
tenperature. After one h, the mxture was filtered through a pad of
celite. "The pad was washed with ethyl acetate, and the entire filtrate was
poured into water (20 nl). After separating the layers, the aqueous

sol ution was extract e%%k%ﬂﬁ&&!neﬁ%&uﬁfoﬂatefml AL a‘&dé@MN-S wer e
combined, dried wth

esli um su an t rat.ed. 25 The
crude al dehya@cl%@ymye@mov@&caiho’@mﬁﬁ@% Ffrgb e%‘f gww&}@ﬁf@&m
met hyl but - 2- @izgedclibn WislGooldd 16 ravky) temperatutd. (Tobena (1 mbp miathsdpeinaf2d¥ e.  Sodi um

chiorite (1. ?&%d?gﬂgﬁg&wpﬁ Mﬂ@%&&p&&mﬂaﬁ%&ﬁ%ﬁmog mg ssol ved in

water (7 _nmL Vi gor y stirr ut er 80 mn,
e Vol at Bl 6 vses 4da 19 thaBF Y AEIRSIORIREPDPRASHPIEOAE 1 TG was
aci di fied to gptt foroidrhighopnaaus°d fur 30. Wyidr @olihg thecsobdion wag bmloqmt@tﬁdct was

extracted w Je6h e 2006 WO
03/ 104207 Pdpﬁ%g‘?&@gg&&@hﬁé&%ﬁﬂﬁg w@&%’?ﬁ@ﬁqd ové“"%hear g si um
sul fate, fil testhegol ip AEYEARSigtraY %mﬁ&aﬂ%ﬂ Y geetgiest P dn?f’éﬁnﬁb’% aci d.
é (4- IChl or ophegiyk)to gfveIﬂ’ieﬁm‘ﬂbﬂlMbwcmai(opheayb}tﬁans-aﬁ;mm}’ﬂd)%d}ﬁi (5. 689) was
I ssol ve |n 40 nm/10 nmL 5

(Trimeth |SI ldﬁjy@g#rgéﬁ@{ég%?ﬁ%ﬁﬁgﬁg 0 Min hexanes) was added until the
yel low color renainedgo 6&Hsﬂ2E6Mﬂwafcpﬁ:@ﬂf€dtt@@§§eﬁ@dlyms‘aﬁm one h, TLC
showed t he reacﬁ[ll on., wat}? n%) gﬁ)a!%:ﬁxdggtaﬁ:% dded to quench
the (trimet ARSI S%SR%{H@%C S RE” S "Eh vvas co centrated to

gi ve net hyl bhloﬁophutyﬂ)dr@pkﬁeﬂl}dwcwiohmm@‘-ﬁrbﬁbﬂwobut ane-r-carboxyl ate. 10
The crude nethyl ester (5.8 g) was dissolved in toluene (15 nL).

SM. |  Starting Material SM. Starting Materil
. ol g . 3
for: RYN\ for: RY, N\Rz
411 412
N | N
O O )
413 414
F4CO.
H
Q’rn\ | i
. 8 CF3 0

4-15

15
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Anhydrous hydrazine (3.1 m, 98.8 mmol) was added and the reaction was

refl uxed
t ol uene under
chr omat ogr aphy (

for two days.

100% Et hy!

t

0 give

After cooling to roomtenperat uré DeErdmbendldeng t he
vacuum the product was purified by silica gel
acet at e)

1- (4- chl or' GRHR&MBARY7- t r ans- 3-f | uor ocycl obut ane-r - car bohy dP§Ziuges/13898a whi t e

15 solid (4.82 g).

MeOTf- R3Y- N\ |

4H 1, 2,4-triazole (4-11) HC1 O-
2hr—F =778 Dex

65C 12 fir
Met hyl trifluord

cycl opr opy! ¢yapda
mn, the re¢acti

Procedure 41 Ceneral

Schene

"R2 Nz \R2 Owe Et3N, Tol uene
3-[1-(4-chl orophenyl)-trans-3-fl uorocycl obutyl]-4,5-dicycl opropyl-r 20

met hanesul f onat ¢
pr opasewdrboxan
on was cooled td

V2V ] Ll .1\

room

emper 2006 WO
(84.1 L) was a
de (9NDmey) .

cl /
heat

H2 C

H

R3 R3 N

Preparati on of

e H MOIf OF ~L V \ N~ EtaN, Tol uene

t enper at u

A

f qmjnjo

ke o

tTéme WalMSiEdd

20/ PC
0 N

i)

F'Us03/

Metgsq
1 ni),

17898

for 2

triethyl am pe={3
1- (4- chl or opHddy
wer e added fo th
stirred at {60C
was concentiat ed

T rCC), arrel
I)-trans 3-fl uor
' d

3

deltdtobut ane-r -
RAREPheE)-A@HsOP
% f} o?oCcyE:l%{)u@l]
4,5-dicyclopropyl-r-
4H-1,2 A-triazole

- at-thoh

hnecar
After

y&sgili (
boxi m ¢
cool i1

19,

e PLOS

loat e a

mg) S5
nd

t he] sol ution

4-12

3.J1-(4-

chlorophenyl)-trans-
3-fluorocyclobutyl]}-
4-cyclopropyl-5-(1-
methylcyclopropyl)-r-
4H-1,2 A-triazole

2.60

346.1

51

4-13

3-{1-(4-

triazole

chlorophenyl)-trans-
3-fluorocyclobutyl]-
4-methyl-5-[4~
(trifluoromethoxy)ph
enyl]-r-4H-1,2,4-

3.58

426.0

|

4-14

=]

3-[1-(4-

triazole

chlorophenyl)-trans- -
3-fluorocyclobutyl]-
4-methyl-5-[2-
(trifluoromethoxy)ph
enyl}-r-4H-1,2,4-

3.32

426.2

5l
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and the residue was purified by silica gel chromatography (100% eth

acetate -> 1% methanol in ethyl acetate -4 3@6nethano|*¥He%ﬁWﬁﬁf29€%tate -a
5% net hanol in ethyl acetate) to give the purified

3-[1-(4-chl orophenyl)-trans-3-fl uorocycl obutyl]-4,5 10

di cycl opr opQP¥t408 1 2 4-triazole (4-11). Conpounds 4- 1PCTHSHLISwer e
prepared by essentially,the sanme procedure using the correspondi ng
carboxam de starting material and 1-(4-

chl orophenyl ) -trans-3-fl uorocycl obut ane-r - car bohydrazide. S.M Starting
Material S.M Starting Material for: RAR2 for: RS8NIR2 g 4-11 4-12 0 O

4-13 4- 14 AT &l 1T W eN _O 15 H o\ O - —Degenber
2006 WD 03/ 1%% W 3/ Jgﬁ?e%ﬂmoe%w@fsn cgdr“e TR Th eIV | B |
Met hod (min) (rp/zh=4- - (#1-@-chdprgdend)-51 ci ¢hl orophenyl )4trans- F
\ / N 3-flugrocy¢l obu ]1 frans-3-
A | fluorocyclobutyl]-4-
methyl-r-4H-1,2 4~
friazole

Preparative HPLC Method for Example 4:
The preparative HPLC method used was the same as that described in Example 2.

5  The Analytical LC Method was identical to that described in Example 2.

_ _ References
1. Jeffery,J. E.; Kerrigan, E.; Miller, T. X.; Smith, G. J.; Tometzki, G. B.; J. Chem.
Soc., Perkin Trans 1, 1996, (21), 2583-2589.
10. 2. Fedorynski, M.; Jonczyk, A. Org Prep. Proced Int., 1995, 27 (3),355-359
3. Suzuki, H.; Tsutsui, H.; Kano, A.; Katoh, S.; Morita, T.; Matsuda, K.; libuchi, N.;
Ogawa, M. Heterocycles, 1997, 45 (9), 1657-61

While certain preferred embodiments of the invention have been
15 described herein in detail, numerous alternative embodiments are contemplated as
falling within the scope of the claims. Consequently, the invention is broader than the
specific embodiments provided herein.
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4,5-dicyclopropyl-r- 4H1,2,4-triazole F 4-12 3-[1-(4- 2.60 346.1 51 ‘a
chl orophenyl ) -trans- 3-fluorocycl obutyl]- 4-cycl opropyl - 3 Pdcember 2006 ‘
met hyl cycl opropyl )-r- F 4H1,2,4-triazole 4-13 3-[1-(4- 3.58 426.0 51 ~N
chl orophenyl )-trans 3-fluorocycl obutyl]- 4-nethyl-5-[4
(trifluoromethoxy)ph enyl]-r-4H1,2,4- triazole 4-14 3-[1-(4- 3.32 426.2
51 pFa of chlorophenyl)-trans- \, 3-fluorocyclobutyl]- N\ 4-nethyl-5-[2
(triflogamwisoxy)ph F enyl]-r-4H1,2,4- triazole -79 8 Decenber 2006 WO
03/ 104207 PCTf US03/ 17898 4-15 ci / \ N i ( 3-(2-chlorophenyl)-5- 3.14
376.1 51 | N [1-(4-chlorophenyl) 1 trans-3-

' L. A compound represented by Formula I:

1 =
R |
A g éz

-or a pharmaceuticaily acceptable salt or solvate thereof, wherein:

A and B may be taken separately or together;
A and B together represents (a) C;qalkylene optionally substituted with 1-3 halo

groups, and 1-2 R? groups wherein R® represents C,_salkyl, OCyaalkyl, Cs.19arC,salkylene or
pheny! optionally substituted with 1-3 halo groups, or (b} C,.salkanediyl such that they form a 3-6
membered ring with the carbon atom to which they are attached, said ring optionally containing 1
d_oublc bond or 1-2 heteroatoms selected from O, S and N, said 3-6 membered ring being |
- optionally substituted with C,_alkylene, oxo, ethylenedioxy or propylenedioxy, and being further
optionally substituted with 1-4 groups selected from halo, C; 4alkyl, haloCyalkyl, Cysacyl, Cy.
sacyloxy, C,salkoxy, CiealkylOC(0)-, C, salkenyl, Cyqalkynyl, C,.zalkoxyCyalkyl, C,.
salkoxyC, salkoxy, phenyl, CN, OH-, D, NH,, NHR® and N(R"), wherein R* is as previously
defined;
' each R' represents H or is independently selected from the group éonsisting of:
OH, halo, Cy.jsalkyl, C,.¢alkoxy and Cé 10aryl, said Ci0alkyl, Cs.10aryl and the alky! portion of C;.
salkoxy being optionally substituted with 1-3 halo, OH, OC,_alkyl, phenyl-or naphthyl groups,
said phenyl and naphthy! being optionally substituted with 1-3 substituents independently
selected from halo, OCH;, OCF;, .CH3, CF; and phenyl, wherein said phcnjd is optionally
substituted with 1-3 halo groups,
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F fl uorocycl obutyl | -4- rret hyI -r-4H1, 2, 4- tr| azol e Prepar at ive HPLC Met hod
.for Exanple 4: The.preparative HPLC met hod used was the dhlpeceaber RBHE
described in Exanple 2. . 5.The Anal yti cal LC Met hod was identical” to that
descri bed in Exanple 2. Ref erences 1. Jeffery,L ."E.; Kerrigan, F.;
Mller, T. K; Smth, -G J.; Tometzki, G B.: Chem Soc.,, Perkin Trans
1, 1996 (21), 2583- 2589 10 2. Fedorynski, M; Jonczyk, A Org Pr ep.
Proced Int., 1995, 27 (3), 355-359 3. Suzuki, H; Tsutsui, H; Kano, A ;

Kat oh, S.; I\/brlta T.; Matsuda, K. ; libuchi, N ; Ogawa, I\/l Het er ocycl es,
1997, 45 (9), 1657-61 Wi | e certai n preferred enbodi nents of the invention
have been 15 described herein in detail, nunerous alternative enbodi nents

are contenplated as falling within the scope of the clainms. Consequently,
the invention is broager than the specific enbodi ments provided herein.
-80 8 Decenber 200%° upstaken tagethentsotesant a Eped€antkelbr byy! Fay, Mﬂch l: (Ri)3

| NN bbb o R AUPDSORRR RS SR L @RGR A Frdhieor S0l vate

t hereof, wherein: A and B nmay be taken Separatel oge her A and B
t oget her represeRfis :(eéc)cte@Iroa:Itk«ygmmoaﬁtﬁr@ml(hy@uﬂﬁﬁlgfmnbéﬂbétﬁhtéer3 hal o

gr oups withNH6 hal@ glBupsting U BSsubbifichis Rel Rted" CW.L 1%0 3al kyl ,
C6_l oar CL. 6al kyl ene _or ~ phenyl optionally su rﬁ’ § hal o groups,
or ( b) Peesykbeing aptiomaly subsiated bith 1tdrzqups indepead@itl§ selamakfemeihlo, OTHLW t h t he

car bonO&¥Fe ik mdmﬁspdndtshdyjlajaﬂcybﬁdrmhﬂ'wcl%anél Béxﬁ%opfﬁlaﬁdllzl@@sh%teg Qakai ning |

doubl e Q%anld or 1- eteroatom{: selected fromO said 3-6 nmenbered
ring. be| ng gf)oﬂ)'{’ﬁ RHepyian perdyf eptiopellyisubstitutoryvidy 1-a halo, @igrReﬁrWS,enedl oxy or
pr opy | WHeB a5:ppevionsist dbfgiedn(c] Ghtihelkenyhphiic@nly bubstiiles with UL Bshb¥itidas1- 4 groups

sel ect ﬂdepfeﬁdéﬂﬂ)}@iegted FomBlK¥krand 6'(19 9%1@ séfc!l Ci. %lkyslapo%oh O%C 1-3alkyl
being optionally substituted with 1-3 halo groups; (d) CH2COzH; (e) CH2CO2C] galkyl; ()
CHgC(O)NHR wherein R* is as previously defined; (g) NH,, NHR® and NER?* )2 wherein R* is as
previously defined;
and R’ is selected from the group consisting of: C,_j4alkyl, Ca.10alkenyl, SC,.
falkyl, Ce.r0aryl, heterocyclyl and heteroaryl, said alkyl, alkenyl, aryl, heterocyclyi, heteroaryl and
the alkyl portion of SC,'..;a!kyl being optionally substituted with (a) R; (b) 1-6 halo groups and
(c) 1-3 groups selected from OH, NH,, NHC,_alkyl, N(C,_qalkyl),, Cyalkyl, OC1_4alkyl, CN,
C1.4alkylS(0),- wherein x is 0, 1 or 2, Cy4alkylSO,NH-, H,NSO,-, C,_alkyINHSO,- and (C,.
' 4alkyl),NSOy-, said C,.salkyl and the C1.4alkyl portions of said groups being optionally
substituted with phenyl and 1-3 halo groups, and |
R is selected from heterocyclyl, heteroaryl and aryl, said group being
optionally substituted with 1-4 groups selected from halo, C1_4alkyl, C,4alkylS(O),-, with x as
previously defined, C, ., alkylSO,NH-, H;NSO,-, C,_alkyINHSO,-, (C,.4 alkyl)zNSO;,- CN, OH,
- OCj-4alkyl, and, said C1.4alkyl and the C}_4alkyl portions of said groups being optlonally
| subst:tuted with 1-5 halo and I group selected from OH and OCi.3alkyl.
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3acyl oxy, Cl-3al koxy, G .6al kyl OC(O -, C24al kenyl, C2-0al kynyl,

C _3al koxy( -3al kyl, Cl1_ 3al koxyCl-3al koxy, phenyl, CN, &Epc@nbMOGNHR
and N(R )2 wherein R is as previously defined; each R. represents Hor is
i ndependently selected fromthe group consisting of OH halo, C _,oalkyl,
G . 6al koxy and C6_toaryl, said d-loalkyl, C6_|loaryl and the alkyl portion
of Cl_ 6al koxy being optionally substituted with 1-3 halo, OR OO _3al kyl,
phenyl or naphthyl groups, said phenyl and naphthyl being optionally
substituted with 1-3 substituents independently selected from hal o, . OCH3,
OCF3, CH3, .CF3 and phenyl, wherein said phenyl is optionally substituted

with 1-3 hal o groups, The@dmsoune 6LORERE | YR86in LindB0 R groups taken toget her
repre | k ryl ring, which may be optionally

_ substlsr%&%se%é\ﬁn“é%"ié:gl%‘a‘@ al%g 'B%ﬁ%‘{“Wéﬁ’é?‘Fﬁwﬂ‘ﬂ‘%cﬁ@”&éqq‘Wé@‘ﬁbove R2 is
sel ectthay afq attavhctisaigring pptiaaky @hian@goﬁ dduble bodd drdiat Kitdroddthd RRakd Sromubst i t ut ed

th % § Jh@hosd t m OH, OCL-3al kyl, and
\[I)Mhenyb gsgﬁtkos %ﬁy “%glgﬁén ?)tl oﬁg?lr yegusg?‘&fi é‘?dvﬂufyﬁe“i %0 ’groupsa YA

i ndepéﬁd@ﬂ%ﬂlwgép@eﬂe@dmnmzmmg RO ptiou@DF SybstiBad witk 1@@aqupand sai d
C1- 3akdydtedarint hdd) (Qfal 1-3 halo
LTI DRLOSLER 00 L HBBLT,

gr oup b p opt| ona OH or
R gr glﬂﬁik Lylvdg’c‘%y?éé éf“@%’%b’ﬁ'ﬁlg/cd@f@ﬁ% JaIFW wipnyloChy ‘RWINHzoptl onal | y
subst NHR® eull N{R'} wheRinRiigrirksente 0L 81kyl, 002 RERH €N b0, $AkhyE&k 86pHenam hal o, OH and

CC1- 3 ortion of OCl aIkI bei'ng o onal |
subst | tﬁ’%{{’a" Sﬁggt“h‘%l%%h{ F%“a%‘é?ﬁbsls (d) Crocoet (e) CHBCRG . al k§| (f)

CHZC(O)NHR wherei N Aheicsm @Bﬂﬂhm{vﬁergiﬂfﬁlm%aré%c%lhomtﬁgd er) R)2
group

wher e, ska%ffelous %é‘%rflned and IS se

consi s ng o za@fkanoflyl grqup sgsh thapa B3 apgpberedoing is fommadypyith tesepdinytom
het er &ykiFly thopard atiehed, szid yihg b ulsubbtinglod oRdusittbd wit Y2 haﬂ%}cﬁlE)QCyC lyl,
heteroaryl and the alkyl portion of SCI1.6al kyl being optionally

substituted with (a) R (b) 1-6 halo groups and (c) 1-3 groups sel ected

from OH NH2, NAC,. 4§hk90mpom®f@ahﬂ6ydvl)@emtﬂe -148thaly groupPate fakdgtbups CN,
C, 4al kyl S(O)x wherein Xx |s 0 1 or 2, Cl4al kyl SO2NH-, H2NSQ2-,

Cl4al kyl NHSQ2- and (Cl 2NSO2-, said Cl. 4al kyI and the CL.4al kyl
‘portions of said gro %CW 4lmdavheyelnmd£‘tgr¢upt@rmmanﬂeiwl and 1-3

hal o B | r ryl, sai
g?oﬁpgb‘if]’fj’”‘m“; ;ﬂ%ﬁ @"“S’%i“fﬁf‘%fﬂ?iﬂ"%‘ﬂ*ﬁ GEYE ofetkaR§ il ERtaty B 0, 57 ¢
c111 a 61 rtigh of Cyealkaxy being optwnally substituted with 1-3 halo,

OH OCI salkyl, phenyl or naphthyl groups, said phenyl and naphthyl being optionally ‘

substituted with 1-3 substituents selected from: halo, OCH;, OCF;, CH,, CF; and phenyl, wherein

said phenyl is optionally substituted with 1-3 halo groups.

6. - The compound of Claim 1 wherein one R* group represents H and two
! .
R'groups are selected from the group consisting of: OH, halo, C;.jpalkyl and Cisalkoxy, said C,.
walkyl and the alkyl portion of Cy salkoxy being optionally substituted with 1-3 halo groups.
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previ ously defined, Cl4 al kyl SO2NH, H2NSO2-, Ci 4al kyl NHSQ2-, (Cl4

al kyl ) 2NSQ2-, CN, OH, OCl-4alkyl, and, said Cl.4al kyl arkdl¢demnb@r 280&y|
portions of said groups being optionally substituted with 1-5 halo and 1
group selected from OH and OCL-3al kyl. -82 8 Decenber 2006 2. The conpound
of Caiml wherein A and B represent C24al kanedi yl such that a 3-5 nenbered
ring.is formed with the carbon atomto which they are attached, said ring

optional |y contai-ni ng-i,. le,b . 0 -2 hetgroatons selected from 0, S

and N, said 3-6 rr7grrberTi"ég‘%{%‘l‘%8??@‘“6%%‘%‘8%‘3|“|"‘§/ﬁs%IB%FtSif?Hﬁ?38’& ©h

Cl. 4al IE‘}FI"&YrLre, oxo, ethyl enedi oxy or propyl enedi oxy, and being further

optionally substituted with 1-4 groups selected from hal o, Cl.4al kyl,

hal oCl1 al kyl, Cl1_3acyl, Cl1 3acyl oxy, G _3al koxy, Cl4al kyl OC(Q) -,

C2. 4al kenyl , C2. Bal ky Ryt congoundpielzind whesein ji is taien SeppiatrlyBim Badrdaxy ,

poré ﬁngl iﬁwd f&;h i@grmigﬂiﬂ@ﬁ £ ) o Nafy) fptmﬂﬁ{yghﬁwﬁmarvﬁ% F—?ﬁtglto?mgﬂxs-?’?lhkgl :
_3a 3 . ny on ubstitu Wi -

hal o groups.s 3 %%re comoﬁnﬁf%fgﬁhﬁl’fﬁ lger?%ﬂrﬁlcgf’}ﬁﬁﬂignéf’%tmflﬁl en toget her

and r gpsdiedwith 1@ @edipaindepadingly sglea@tdfanBilo, (0TGH,, @CB; BHyRMTS,e6dri ng i s

f or medsaid CRL3AIRE peioR 810 _%ngztbe- b&dhali E I , i.d.\ri ng being

unsubstgt ed of sSbstf tLte, vm'?EQR-Za%%%ﬂgﬁgdu‘g@Pgmgqlﬁé@?%g%ound of Claim

3 wherBIH” REVHS opiiepally spbstipedyith #8 hde. O poRkimoupsEe) Ehao dllsemybund of O ai m

| wher egitiensliysubtituprioriths | -8 egisaaRME indegRdent SelitedifRnPIRlS Oefdio@m t he group

consi st ; I joalkyl . Cl.6al koxy and Q. joaryl, said :

Cl_toad dﬁw Sg%glggg? &%ﬁgdﬁl(? 9@’?&‘%&%{"5‘%?%%#3* & S@‘Wﬁl“ﬂ%)@y} lB’i‘iﬁﬁ“&ﬁ?pt ional |y

subst i @GR (e) 6806 -6218K; (DUHBAOKYER® atidey NERyNHRTAE NERS).gr oups, sai d

phenylangnd napht hyl being optionally substituted with 1-3 substituents

sel ected from halo, OCH3, OCF3, CH3, CF3 and phenyl, wherein said phenyl

is optionally subgeiresentedalkyh OCLBkhalsmag?, aildencor pldagl spaoiuynd of G aimi

vvhereisﬁbgﬁﬂgeﬂvitfgf_g)gg%ﬂg%s_esent_s H and two R groups are selected fromthe
group consi sting of , hal o, Cl1_10al kyl and Cl-6al koxy, said.Cl_ ioalkyl

and the al kyl portion of Cl.6al koxy being optionally substituted with 1-3

hal o groups -83 8 DeqeebeipciR@6f Cifim TMBcAMPUNd of C aim 6 wherein two R
nt ,.,hal.o.or The conmpound of Caiml wherein R is

rou r epr£s ) nmet hyl . 8.
_ ?akeﬁ ééqglg(ygtfpglp aﬂy Islgxﬁliltpggd Mh . ?/—g halo groups and 1-3 substituents selected from OH,
-~ QCq1_3alkyl am; phenyl, said phenyl being optionally substituted with 1-4 groups independently
- selected from halo, OCH;, OCF;, CH; and CF3, and the alkyl portion of OC1_3alkyl being

optionally substituted with 1-3 halo groups.

_ 10.  The compound of Claim § wherein R?
represents methyl or cyclopropyl. | '

11.  The compound of Claim 1 wherein R? is

selected from the group consisting of: C.4alkyl, Cz__ma;lkenyl, SCyealkyl, Cq joaryl, heterocyelyl

and heteroaryl, said alkyl, alkenyl, aryl, beterocyelyl, heteroaryl and the alkyl portion of SC,.

salkyl being optionally substituted with (2) R; (b} 1-6 halo groups and (c) 1-3 groups selected

from QH, NH,, NHCqalkyl, N(C\alkyl),, Cqalkyl, 0OCj.4alkyl, CN, Cy,alkylS(O),- wherein x
180, 1 or 2, Cy.4alkylSO,NH-, H;NSO,-, C,_4alkyINHSO,- and (Cr42lkyl);NSQ;-, said C,_qalkyl

and the Cj_4alkyl portions of said groups being optionally substituted with phehyl and 1-3 halo

groups, and |

R is sclected from heterocyclyl, heteroaryl and aryl, said group being optionally
substituted with 1-4 groups selected from halo, Ci4alkyl, C,4alkylS(O),-, with x as previously
defined, C,4 alkylSO;NH-, H;NSO,-, C,_alkyINHSO,-, (C14alkyl};NSO,-, CN, OH, OC}.4alkyl
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selected fromthe group consisting of. (a) G -14al kyl optionally
substituted with 1-6 halo groups and 1-3 substituents se} Betanber 2866 OH,
OCl1_3al kyl, and phenyl, said phenyl being optionally ML substituted with
1-4 groups independently selected fromhal o, OCH3, OCF3, CH3 and CF3, and
said C1_3al kyl portion of OCl-3al kyl being optionally substituted with 1-3
hal o .groups; (b) phenyl, or pyri dyl optionally substituted with 1-3 halo,

OH or- onal subst it ut with 1-3

subst i tue(gnr:.S és?&lleﬁ'éae]%)g)ﬁﬁée:ﬁtl 4@ E%‘%H"HISP Pga ?alfp8ll"¥lmlﬁwaalékﬁu85t’t‘§eéil"ﬁ§‘l sai d
C1_3al Ky hakmindil grpugseleysad R)Hanﬁél(hg;aﬂph onal Iy substituted with 1-3 hal o
groups; (d) CH2CO2H;, (e) CH2CR2C1..al kyl; (f) CH2ZC(O NHR and (g) NHZ2,
NHR and N(R )2 , and Wrepresents Cl. 3al kyl, OCl. 3al kyl,

C6. i oar C1_6al kyl éhe oﬂ'h?)mmphn@?ﬁ@mna]lllwher@uh’sm tuted with 1-3 hal o gr oups.

9. Th W o5 Bt | | b d
with (i‘sél h@ér@;@d mstll g\/g?e 's“ en?sds seFe %{&%laPSBye%%l SUSSItII(;:Jte

and. pﬁ’é’HWabe"@g’PB"“ﬁ WF“%‘@? W{:fh&’@tli dhal6yhalogrenps angt(e)l-hetonpsiseldcted oups

i ndepefgerRHWNHsMHEcabigl, N(Crisl) o C, £IRyB 0CpGaLkyl, @ﬁgmamyﬁﬁ@)x?)ﬂ&&h Ilﬁ he al kyl
portio i op substituted wit aogroups
10. Thg 021:130% ﬂ%’w rﬁP g‘%e# R‘ykhysqzezﬁ:'e‘%lgﬂw SRe #d Coplledypsd opr opy! .

11. Th@‘e&irﬂﬁ%mﬂws of saidrarqupsheing prtioRalyi substipitedotithcbhEmyd snd ha hgo oup

consi sy, of 1 G - 14al kyl, C2_loal kenyl, SCI.6al kyl, C6_i oaryl,

het erocyclyl and heteroaryl, said-alkyl, al kenyl , aryI, heterocyclyl,
het eroaryl and the al kyl portion of SC, al kyl being optionally

substituted withs(a) Fecb o&d@f@ﬁﬁxﬁl WAMBS RRd (c) 1-3 groups sel ected
from NH2i  NHCL. 4al k N( Cl4al k )2 Cl4al kyl , OCl4al kyl, CN,

a. 4a%‘“’F'§‘€ é’?& ?"Bucﬂ"%’tmﬁg (chloamasfl optiongily wamswdsmwﬂw Rzl

C 43' kpheRiS@RnallyrmibsGitedhaitikiydly, DUEOLH; of BCH,, %@ttg&ﬁbltfyécllecte@{lﬁnﬁ Ee C: - 4aljk>1/| 3
porti In a sti ed wi phenyl an
hal o %?%ﬁ’?a%i‘%ﬁa&ﬂe"“b"mqe S PhebetR i ey Foding aryi
sai d groollpsubsiutopwithr(al Ry(b) slubbdlo trotysschr (d) 43 gtoups geleusairaeOHCINEY from
hal o, NH@ahlkyl| N(C3al Ify;l,a‘i{(@ 1 ) fol Cl4

al ky! S DN NH%‘% 1K, QRRIRO P s R0 [ o

OC| 45%55 N}'g 3%@6 (C,.4alkyl)2NSOZ- said C._qalkyl and the C1_qalkyl’

- poritons of said groups being optionally substituted with phcnyl and 1-3 halo groups.

R is selected from heterocyclyl, heteroaryl and aiyl-, said group being optionally substituted with
1-4 groups selected from halo, Cy.4alkyl, OH, 'OC1.4a]kyl, and, said C.4alkyl and the Cy.
4alkyl portions of said groups being optionally substituted with 1-5 halo groups and 1 group

~ selected from OH and OCj.3alkyl.
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and, said Cal | and the C[ 1-4 ky | alkyl portions of said groups being
optionally substituted with 1-5 halo and | group sel ect 8ddceoimeCRiind
OC1- 3al kyl 12. The conmpound of Claiml 1 wherein R3 is selected fromthe
group consisting of. C, _14al kyl, C6-,o0aryl, heterocyclyl and heteroaryl,
said groups being optionally substituted with (a) R (b) 1-6 hal o groups
and (c) 1-3‘groups sel ected fron1CH NH2, NHC, al kyl, N(C, 4a|ky|)2
Cl. 4al kyl , OCl11al kyl,.CN, C, 4 | S(O) x wherein x is 0, 1 or
C, 4al ky1S02NH-, HANsoZhe "‘t‘i“P"B% Injmgiopberen & insalaetpr fromdoterocyaddi d Cl4al kyl
and t hete@atyl ﬂrald@l,]sa;dcgrdupdmﬁg Gﬁtloﬁalﬂ)ﬁtugftmu&ﬁwiﬂﬁl-ﬂﬁa@@?oh%ﬁ|lm tituted
D o Sttt SORCEANPEQaASBIPSwicledn x K 159 TRERL DT §c}2 yﬂefe' n R
is Sel‘ﬁb&@H&P nzt e ro%S consi st yCldpro opti [
substi ¢ tn(Gred 'ﬁ’& -8 3H and %‘Hbﬂ@&ﬂd@@@n@ﬂ%ﬂd@hﬁs@l-&ﬂh&d with
e oo Eokio IR0l YR AP SRl G840 el U bBDA Mitelad ;| neoly!
benzof (9@ 1@% enzof uranyl, sai T aryl’ﬁ 5hp ei ng
optlonaPF& su% -t with: (a) R (b) 1-6 hal.o groups or (c) 1-3 groups
selected from OH, NH2, NHC, dal kyl, N(G 4al kyl)2, Cl4alkyl, OCI-4al kyl, CN,
C .,al kyl S(O x rein xis or. 2, 4al kyl SO2NH-, H2NSOZ-
Cl . 4al ky!l NHsoz-\,NTf C, ﬁa?Pi?&’/‘r‘ﬁ“éﬁé‘Ef'ﬁ‘,‘g%Fhag@upa%ﬁwg%fnd t he  Cl1- 4al ky!
portions of said groups being optionally s Fstltuted wi th phenyl and 1-3
hal o groups. R i‘g\sel ected fron1heterocyc|§ het eroaryl and aryl, said
group being optiong sq@s tut with 11%-groups selected from hal o,
Cl..4alkyl, OH QG .Ik sai d Cl4g and the Cl - 4al kyl portions

of said groups bei Ny Iy subst it ut eq hal o groups and |
group selected from O nd | - 3al kyl A -85 er 2006 14. The

conpound of Claim| wh®refn S sel ected from
aryl, said group being ¢ptionally substitut e ]
groups selected from Cgl 1lal kYl, Cisalkyl S(O x4 wherein xis 0, 1 or 2,

([ aal kyl SOzNH-, HzNSQz-, G . 4al kyl NHSQ2-, (Cl | kyl ) 2NS02-, CN, OH and
Q4 -4al kyl, said d4alkyl and the Cl-4al kyl portions of said groups being
optionally sulgdtituted with 1-3 halo grerps and | group selected from CH

and OCl _3al kyl . A $?ﬂpound:§elected t he gppup\C nsi sting of

|yl , heteroaryl and
1-4 hal o groups and 1-2

N™ X
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C A 6NN CGQ AN FCA dOd A _ N \/ NN-86 8 Decenmber 2006
F3COCl b d NNand NN, \ N or a pharmaceutical |y accdfpeasmbesgfq6 or
solvate thereof. fi 16. The conpound of Claim15 C NNE N or a
pharmaceutically acceptable salt or solvate thereof. [ 17. The conpound of
Claim15 of the structural fornmula: d NF or a pharmaceutically
acceptabl e salt or solvate thereof. 18. The conmpound of O aim 15 of the
structur_?:l formul a: F#£08 December 2006 C O N or a pharmaceutically
accept abf t or ,sf\?l vat e—ther eof . Cl

. N’ N

| and

ora phannaceutically acceptable salt or solvate thereof,

16. The compound of Claim 15

Ci

ora pharmaceutically acceptable salt or solvate thereof.

17. The compound of Claim 15 of the structural formula:

or a-pharmaceutically acceptable salt or solvate thereof.

18. The compound of Claim 15 of the structural forrmula:
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19. The conmpound of O aim 15 of the structural formula: C N or a
pharmaceutically acceptable salt or solvate thereof. 20. 8A0gqvhebaas®sti cal
conposition conprising a conpound of any preceeding claimin conbination
wi th a pharnmaceutically acceptable carrier. 21. Use of a conpound of claim
1 for the manufacture. of a nedicanent for treating hyperglycem a, diabetes
or insulin resistance in a mammal i an patient in need of 'such treatnent.
22. Use of a conpound of claim1 for thegranufacture of a nedi canent for
treating non-insulin depe@ent diabetes neNlitus in a mammalian patient in
need of such treatnent. 23.)H8g_ of aNcorrp of claim1l for the

manuf acture of a nedi canent trat?\ ty in a manmalian patient in
need of such treatnment. -88 8D 4. Use of a compound in
accordance with claim11 for the uf ao\ture of a nedi canent for treating

- Syndrone X in a mammal i an patiend need of such treatnent. 25. Use of a
conpound in accordance with claimM for the manufacture of a nedi canent
for treating a lipid disorder selected fromthe group consisting of

dysl i pirdehireacdatiodly htq@pablisa: oliyRetk tet@kycer i dem a, hyperchol esterol em a,

| ow HDL and high LDL in a manmmalian patient in need of such treatnment. 26.
Use of a conpound in accordance with claim|l for the manufacture of a

medi canent for t1r9eat|chamhmeMm355flﬂmstmcmmminuan patient in need of
such treatnent. -89

ora phannaceutiéally acceptable salt orsolvate thereof.

20. A pharmaceutical composition comprising 2 compo'und,_of any

_preceeding claim in combination with a pharmaceutically acceptable carrier.

21. Use of a compound of claim 1 for the manufacture of a medicament
for treating hyperglycemia, diabetes or insulin resistance in a mammalian patient in need of

such treatment.

22. Use of a compound of claim 1 for the manufacture of a medicament
for treating non-msulm dependent diabetes mellitus in a mammalian patient in need of such
treatment.

23. Use of a compound of claim 1 for the manufacture of a medicament

fpr treating obesity in a mammalian patient in need of such treatment.
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24, Use of a compound in accordance with claim 1 for the manufacture

of a medicament for treating Syndrome X in a mammalian patient in need of such treatment.

25. Use of a compound in accordance with claim 1 for the manufacture
of a medicament for treating a lipid disorder selected from the group consisting of
dyslipidemia, hyperlipidemia, hypertriglyceridemia, hypercholesterolemia, low HDL and high

'LLDL in a mammalian patient in need of such treatment.

26. Use of a compound in accordance with claim 1 for the manufacture
of a medicament for treating atherosclerosis in a mammalian patient in need of such

treatment.
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