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I n BACKGROUND OF THE INVENTION
_ Diabetes is caused by multiple factors and is most simply characterized
- by elevated levels of plasma glucose (hyperglycemia) in the fasting state. There are
15 two generally recognized forms of diabetes: type 1 diabetes, or insulin- dependent
diabetes mellitus (IDDM), in which patients produce little or no insulin, the hormone
which regulates glucose utilization, and type 2 diabetes, or noninsulin-dependent
diabetes mellitus (NIDDM), wherein patients produce insulin and even exhibit
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
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listed above. secrete more insulin,.and/or by injection of insulin when sulfonylureas or meglitinide
20  become ineffective, can result in insulin concentrations high enoﬁgh 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
hyperglypemia. However, many biguanides, e.g., phenformin and metformin, cause
25 . lactic acidosis, nausea and diarrhea. ' :
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-garma agonism is generally
believed to be responsible for the improved insulin sensitization that is observed with
the glitazones. Newer PI_E’AR agonists that are being developed for treatment of Type

-2.



Treatment of type 2 diabetes typically includes physical exercise and
dieting. Increasing the plasma |evel of insulin by adm ni&Pecembss 2606
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delta subtypes. There is a continuiry g eeq%dor new net hods of treating

di abetes and related condi'tions. The present invention neets this and

ot her needs. ~SUMVARY OF THE | NVENTI ON hn a first aspect, there is provided

a conpound represented by Formula I: (R')3 1 NNE3 R ABR2
or a pharmaceutically acceptable salt or solvate thereof, wherein:

A and B may be taken separately or together;
A and B together represents (a) C;.alkylene optionally substituted with 1-3 halo

groups, and 1-2 R groups wherein R represents Cyjalkyl, OC, salkyl, Cs.0arCysalkylene 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 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,



1 or a phar ITB.CEUtI cal ly accept abl e 'salt or sol vate t her eof, wherein: A

-and .B may be taken-separately or together; /A and B. toget&@ﬁce.félmre@@ﬁts (a)

Cl .al kyl-éne optionally subsfituted with 1-3- hafo groups, and 1-2 R groups
wherein R reépresents Cl_3al.kyl, OC _3al kyl', C6_roar G 4al kyl ene or . phenyl
optional |y substituted with 1-3 hal o groups, or (b) C2 5al kanediyl such
that. they forma 3-6 nmenbered ring with the carbon atomto which they are
attached, said ring optionally containing 1 double bond or 1-2 heteroatons
selected from0O, S and N, said 3-6 nenbered ring being optionally
substituted w th Cl.4al kyl ene, oxo, ethyl enedi oxy or propyl enedi oxy, and
bei ng further opt| onally substituted with 1-4 groups selected from hal o,
Cl: 4al kyl , hal oC, . ; al kyI Cr _3acyl, G 3acyl oxy, G _3al koxy,

j 4al kyl O C24 | | 4 | 1, 3al k
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OCI-3a+lJ§ ?f‘% mLé)lptlonally substituted with 1-3 halo-groups; (b) phenyl "
r yf’ ronal Iy substituted with 1-3 halo, OH or R groups, wth R

as preV| ousl y de#qdr]?eéﬁseeé‘)‘:d@mmm’mwlstmepflGnadﬂtyyciiubdkwhﬁéfd with 1-3

substi halo and 3a|k sai d
Cl_3al po r W%‘l%&ﬁl 5e ?ﬁ ‘J“Xg S quﬁ%%cty g%ﬁ l%/aﬁ'd 1-3 hal o
gr oupst e lky P@F‘Q@@Wl-«@@ b@lﬂg mHMMtpd with (2) R; (b) 1-6 halo groups and

~ {c) 1-3 groups selected from OH,  NH;, NHC salkyl, N(C,salkyl),, Cyqalkyl, OC1_4alkyl, CN,

Ci42lkylS(0),- wherein x is 0, 1 or 2, C,_4alkylSO,NH-, H,;NSO,-, C,_4alkyINHSO,- and (C,.
"~ 42lkyl);NSO,-, said Cy_qalkyl 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
optiotially substituted with 1-4 groups-selected from hale, C1_4alky1 Ci4alkylS(0),-, with x as

prevmusly defined, C, 4 alkylSOzNH- H,NSO,-, C;_alkyINHSO,-, (C,4alkyl),NSO,-, CN, OH,
’ '0Cj-4alkyl , and, said Cj.4alkyl and the C_4alkyl portions of said groups being optionally
substituted with 1-5 halo and 1 group selected from OH and OCy.3alkyl.

- 38—



CH2C(O NHR wherein R is as previously defined;- (g) NHg HaPgdodd( R ) 2
wherein R- is as previously defined, and R3 is sel ected fron1 he group
consisting of. C, _,4alkyl, C2.l1oal kenyl, SC1_ 4al kyl, C4.,oaryl,

het erocyclyl and heteroaryl, said al kyl, alkenyl, aryl, heterocyclyl,
heteroaryl and the alkyl portion of SC, .4al kyl being optionally
substituted with (a) R ¢(b) 1-6 halo groups and (c) 1-3 groups selected
from OH- NH2, NHC, .4al kyl, N(C, 4al kyl )2, Cl4al kyl, OCl -4al kyl, CN,

C _4a|kyIS(C»x wherein x |s'0, 1 or 2, Cl4al kyl SO2NH,, H2NSQO2-,

C, 4al kyl NHSO27 and (G . 4al kyl )2NS02-, 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 R is selected fromheterocyclyl, heteroaryl and aryl, said

group being optionally substituted with 1-4 groups selected from hal o,

Cl - 4al kyl , Cl4alkyl S(Ox , with x as previously defined, C 4 al ky1S02NH-,
H2ZNSCR-; C, 4al K} aNFE989 aspeqt Ghere dd ey ¥id ANSDRpourdNelekd fmm@iec@blhycbnmgﬁlg said
Cldal kyl ard the Cld4al kyi portions of said groups being optionally
substituted with 1-5 halo and | group selected from OH and OC1_3al kyl. 3a 8
Decenber 2006 1In a second aspect, there is provided a conpound sel ected
fromthe group cj S|st|ng of d C NG NN FC d N\ / LN FC

c d d tDFrb fq I N!nl N and Wnj/ Nor a pharnaceutlcally

acceptabl e salt or
N-N
{

~or a pharmaceutically acceptabie salt or solvate thereof.
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3b 8 Decenber 2006 1In a third aspect, there is provided a pharmaceuti cal
conposition conprising a conpound as defined above in corfDemben2i®d h 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 treatnent. In a fifth aspect, there is provided a
use of a conmpound as defined above for the manufacture of a nedi canent for:
treating non-insulin dependent diabetes nellitus in a mmmlian patient in
need of such treatjent. I'n a sixth aspect, there is provided a use of a
conpound as de ﬁé@ggﬁﬁvg’#ﬁF’FhEUV af ietacatisl epmpesition semprisingra t r eat i ng
obesity i eonponmia¥alfid apdleli@mbinhtioR RHh @ bhaameddutidalif AdcBRMIe cdflerd S€VeNt h
aspect, there is provided a use of a compound as defined above for the
manuf act ur e of Imadewfthcapeshtthekois provadediange 5§ ndompanX ak definedabave! foghe pat i ent

in need o St I .ei ght h, aspect. here i.s pr.ovi ded a use of
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a ni nt h agpewacture péra niedicneny ifore theatingl en-drfsubin depepdann disbated efeilingdinabove for
. treating atherosclerosis in a
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manmal i an patient” in need o such treatnent. -3c 8 Decenber 2006
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treatment.

In a seventh aspect, there is provided a use of a -compound as defined above for the
“manufacture of a medicament for treating Syndrome X in a mammalian patient 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, hyperlipidemia, hypertriglyceridemia, hypercholesterolemia, low HDL and
high LDL in a mammalian péti_ent 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 treatment.
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separately or together, when taken separately, A represents hal o,

Cl _6al kyl, OC1.6al kyl or phenyl, said al kyl, phenyl and &MPeceaitleyP0@®drti 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.6alkyl and -SCt.6al kyl being optionally
substituted.with 1-3 groups selected fromhalo, O4 CH3O CF3and OCF3; and .
20 when 't aken together, A and B together represents.-  (-a) -Cl4al Kyl ene o
optional | y. subst it ut Bcloggdihareinisa epmneurs reprpsented hyFamelat  gr oups wherein R
represents Cl-3alkyl, OO 3alkyl, CbaoarC-bal kylene or phenyl optionally
substituted with 1-3 hal o groups, or C2_ sal kanediyl such that they

forma 3-6 menbered ring vvitht'gﬁm Nl at ot which 25 they are
attached, said ring optionally on)t'aa' i ouble ,bond or 1-2 heteroatons
selected fromO0O, S and N, said 3-6 nenber r iNig I ng optionally

substituted with C, .Ilal kylene, oxo, et h@l Gne(ﬁ20xy or propyl enedi oxy, and
being further optionally substituted with 1-4 groups sel ected from hal o,

Cl 4al kyl, hal oCl-1al kyl, Cl_3acyl, Cl- 3acylloxy, C-3al koxy,

Cl.6alkylOC(O -, . Cz. al kenyl, C24al kynyl, d -3al koxyd 3al kyl, 3d 8 Decenber
2006 WD 030104207 PCTI| 08 phatina@atiGllly Iadelsably Gilt rabkas YherddT6Mtkein:CN.  OH, D,

NH2, NH nd N 2 whey g i Vi ous| fined; each R
repr eseﬁ?saHdor ( iRi) i nde%ﬁg@nfﬂ%b@%@cﬁﬁﬂygﬁg grgr oug_d’ cgﬁgi sting of.
L S0 D] oty S O
hal i 3al vl aro L0 phenyl : ht hyl
b5 So e P OO b, AR s D b L1
from hal o, > OCF3, CH3, CF3 and phenyl, wherein said phenyl is
OpL1 onal I, subst i ut €4 Dt riabtns 8. A R1CIOC T, 05 5, 2
9 P ﬁﬁgﬁylﬁ)hfeﬁﬁg na%):lsxthyff1 satd alky\, alfie L pltnenyg naphthyl, and the alkyl
portions of -OCy.salkyl and -SC;.galkyl being optionally substituted 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'bein_g further optionally
substituted with 1-4 groups selected from halo, C)4alkyl, haloC;.4alkyl, Cy.sacyl, C;.
-sacyloxy,- C1.3alk0xy, C1.5a1ky10C(0)-, Cz.4a]kenyl, Cz.4alkyny1, Cl.3alkoxyC;.3aIky],
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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 &tecgmbah2006t 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, andwopsiwmel |y interrupted by 1-2 heteroatons selperiomab/frsssm 0, 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 halo atonms, and 1-4 of OH, G _3al kyl, OC _3al kyl,

hal oC i _3al kyl, hal oG 3a|koxy, and 20 phenyl, said phenyl being optionally

substi tuted 2:.CL_3al kyl
OC1- 3al kyl , \@ aﬁéal é %?I%\’:‘g %W'}Ss{ﬂ%iﬁ?%fﬂgﬁﬂ% RCE 3al kyl

bei ng optlonmqvgﬂuglﬁﬂ@gﬁﬁeﬂut ed with 1-3 hal o groups; when taken separately,
R2 is selected fromtr@cmkbtbpreﬁwﬂs)tisﬁﬂie@éndeﬁ@seracteﬂﬁ@id@égmpﬂs| onal | y 25

substituted with sub it

o0 sl kyt - Saisibeppgn O el S BRST aélf%a ?fﬁ?%ﬁdéwﬁ WOl 8 1
gr oups |ndep@n@éﬂntall§dpcg@¢letft(édalk¢memqvﬂﬂ hﬂﬁ’@s and said
C1- 3al kyl pordclqakﬁfpﬂé@l-orﬁ@éhlawl £18hd) 8ai@ Bk dn?ﬂﬂx'd'n)d tﬁ&&@%ﬁﬂg@pﬂéhalwt h 1-3 halo

groups (b) p tional.l haI o, OH or

Ra groups, {ﬁ??géée &Bi/é&‘lg%h?levg P‘Wg 1 ?g[ (i %%G%fzgé’rjloy “optionally
substit ut ed \ﬁHshCE}ald@hm,uwhgm wémmﬁmalwsybs@é@@ﬂﬂh 1113dlﬁ1qﬁal 0o, OH and
OCl1- 3al kyl, 5,Cl - 3al kyl portion of OCl-3al kyl being optionally :

substitu vmt 13halo f CO2H (f)
CH2C(O) N Itliaa wher ei n Ra%5™¥° %gﬁﬁl@%ﬂip%ﬁlﬁﬁ& (f&ﬁg&%gg%ﬁﬂlgr n%yﬁkl( Ra) 2
wher ei n Ra i svhich mpaydheioptienally etfstitneed: withi-8 QbberRitese reipR' $3£ 104207

PCTI USO03/ 178%8raadbsa: i S sel ected fromthe group consisting of: Cl.14alkyl,

iyl ankenyl o aryl AR RS Aol B BIFEYana the al kyl ol ti on of
SC1- 6al kyl being opti owhenl tgkengogsther,tRitand Riviepres¢nt (a) R.C {dalkane@yl{atmaingr oups
and (c) 153 greWns-Reh&mRS dohOrhitic rhe 5k ah!?'ﬁ&eré@leh%ﬁ 1-Nababidal kyl ) 2,
G -4alkyl, %nélsal kdyoptlcmCl\{y mterruptlthyy 1S & é teroatoms it ted from 0, 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, _jalkyl, haloC 1 salkyl, 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) CHoCO2H; () CH2CO2C1-galkyl;
(f) CH2C(O)NHR? wherein R? is as previously defined; (g) NH;, NHR® and N(R"),

wherein R* is as previously defined;



x is 0, 1 or 2, Cl.4al kyl SO2NH, H2NSO2-, Cl. 4al kyl NHSO2- and

(C1. 4al kyl ) 2NSQ2-, said Cy.4al kyl and the Cl -4al kyl por Silrrember 2Gi6d
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 | ywowbsuaruted with 1-4 groups sel ected from halrol/oshs/ies cyl ,
Cl.4alkylS(Ox , wth x as previously defined, Cl.4 al kylSO2NH, HZNSOr,

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

Cl -al kyl” and the Cl-4al kyl portions of sai d groups being opti onal |y
substituted with 1-5 halo and 1 group selected from OH and OCl-3al kyl. r

15 DETAI LED DESCRI PTI T IE'[}MEM! ntion relates to
a conpound represente (R% oéée’ccd B{ﬁpsﬁﬁfé@% ﬁﬁ( 20 or a
phar maceut i c&2t1§l5E¥e aﬁ’l”%’l &ilftﬂﬂ’rhe?ﬁ?c\)’g ; 0% and B may

be taken sepafrateleyocdlyl; ﬁ)@&bh@tand\&ﬁﬁﬂqﬂ@&ﬁﬁn By Alkel beingfoptiemllgsent s hal o,

gl Gat ky; Ll sg% elél)(mt a rjyi6h B léﬁ/ %dtfﬁ) ye) ,yl pO;';]I on
Petalic s il it pn L Sk

fﬁ' kelnil s ph&nyb, 108 2n@p ozmal Hmwlcmakﬁm% mQGYJaﬂcyl)ﬁﬂmDﬁl iqyl and
e al ky p |

substituted \(}a’m‘rﬂpﬁo groups aﬁ?ﬁ gﬂ (%%1‘1%% %s?%e&]%%ﬁﬁgngﬁts{é%g (flr% OCF3;
and 30 when t\ﬁalhd?hen)@g'éihérhab-%o@s,@@éenber 2006 WD 03/ 104207

PCT/1JS03/ 17898 A and 1Bid 208 fony IRRAGTENT, Beté@diryldnddeyl kit dBieuptiidgonal | y

Subst i1 utigd _otidglinss Lﬁ st AU Sroufl Wiclied B KM )5 HYE CE L RRO)EPT esent s

Cl _3al kyl’,
with x as prevmusly defined, C;.4 alkylSO,NH-, HoNSO;3-, Cy4alkyINHSO2-, (Ci4
a}kyl)gNSOZ- CN, OH, OCj-4alkyl, and, said C1_4alkyl and the C]-4alkyl portions

of said groups being optionally substituted with 1-5 halo and 1 group selected from
- OH and 0Cj-3alkyl.

E

15
DETAILED DESCRIPTION OF THE INVENTION
The present invention relates to a compound represented by Formula I
@ | M
©>(<N)\Hs
_ AB g2
I
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, |



C6_10ar C3 6al kyl ene or phenyl optionally substituted with 1-3 hal o groups,
or (b) C2_ b5akkanediyl such that a 3-6 nmenbered ring is 8DEcamtlendds 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-womwemdzea7ed ring being optionally substituted purusodrssal kyl ene,
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 oG 4al kyl ,

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

4al kynyl , Cl 10 3al koxyCI 3a| kyl, d _3al koxyd _3al koxy, phenyl, CN OH, D,

NH2, NHRa and N(Ra) 2 0

represents Hor is |ndepen %ﬁﬁl g%reéé}téj({??‘ﬂ%&i lﬁneqjg’agﬂ%gsconm stl ng of:
OH, hal o, O Wigal-kjalo grotpsangd éAR @rprenbssmR; | reoresn CoaallpddPhapplyles " 10ar yi
and the al KylCspescy. gﬁmyﬁﬁe& pheaflleptionalipiubgtitoed wathal3 kals ploaps, bibpCz.wi th 1- 3

hal o, OH, 15 | nd
napht hyl bei 1§ opal ona}ll y %m?&elﬁ%ﬁig\mpgoﬁngégﬂﬁ ec%oﬁgn{bgtg?&)n gpendent |y
sel ect ed ﬁoﬁhﬂ@r@ﬁm%saﬁm cingpgonatiy gntemeptesh Wieb®@E AT 54i d phenyl

i s optionall me&waaimstséke@dmm 18 shdNylsid 3gmem5ere¢>ﬁng mg%pngmy ps t aken

ot s onal 1y SaRErRr it G PR o donlae Bty ol dblionedb U PPt
above; R2 andJPR@laBVéuhsamﬁi W@gbﬂmupﬁwlﬂfr@gm kalgs Cruplleyl, h%ﬂmﬂdg%% her, R2
and R3 reme%s‘dyl :3cyBox§, @@kak;k@@ﬂm(bc@r razaake@ fossaryyt, €0 menber ed

oot onal 1 1§ kPR bk Cilkooau ol BRadh b DEeR iSRRI, 0 (1)
a fused 6-10 wherdieR&is aa pewisusly definedcycl i c or b| cyclic group, said

al kanedi yl and arorrat b&h'l@ﬁ@}ﬁb&@htkﬂ&ﬁsxhﬂ@)éﬁddnﬂ gél@iddi’lf&ﬁmﬂlggﬁﬂt)' onal | y
substituted with 1

h
hal oC 1. 3al kyf™ lﬂlélg(?& 6%‘2*‘%8’)(@‘ ‘°%§Eﬁ#§?ﬁyland A1, ﬁhen)#‘ ! a]kyr‘lg I_ngli'%"l5 onal I y
substituted vangd Itheklllwl gotiop of Cn@&ﬂpéﬁbmmﬁfmd%@mb%ﬂf&iwﬂh drhhalgl @H. O - 3al kyl |

bOC! 3al k%'i_sa | ﬁpth, 1y Bt daphth s B@m h@r@kKﬂdnap ltbéiﬁlg(ﬁi:fUOm- 3al fy:
eing optiona S epara ely,
R2 is select éBLM?fPWﬁlétlé blgﬁ‘t‘ée('}ﬁs‘? t&gief%?w 2i onal | y
substituted W4 CFs gndplicoylgwhaes sad ghellyBls spifnally ﬁlémﬂtltsltedéﬂl@dt—?e@lﬁ r or wOH,
00 - 3al Kyl 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 substitueni;s selected from*OH, OCj-3alkyl,
35  apnd phenyl, said phenyl being optionally substituted with 1-4 groups independently
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35 and phenyl, said phenyl being optionally substituted with 1-4 groups

i ndependently -6 8 Decenber 2006 WO 03/104207 PCT/ US03/€lin8&mts= 2606 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 opobsmaxdry substituted with 1-3 halo, OH or Rargrwsesi7ssith Ra as
previously defined; (c) C2-10 al kenyl, optionally substituted with 1-3
substituents i ndependentl y selected 5 from hal 0, OH and OC1-3al kyl, said
Cl - 3al kyt portion of OC -3al kyl being optionally substituted with 1-3 halo
groups; (d) CH2CO2H;, (e) CH2CO2C1-6allcyl; (f) CHZC(O)NHRa wherein Ra is

revi ousi y adrcaitd A e fock oo . 81 ko CHIRIS Bl s%. n%fof
C _14al kyl , sakgtheigapkerafly sulsmuteéavlﬂyw h@egy_qslaﬁ:ab) praylar pyidilyl and
heteroaryl, $g ﬁ&laﬂggﬂﬂsutufgdkﬁﬁyll -3 hal&'OfL or ﬁeiﬁﬁ AW R as @ﬁ@fsﬁﬁd’eﬁhecﬁnd the

16 halo gr odReCuitAkay: f@ﬂ%ﬁ%ﬁ?ﬁ%ﬁ‘*@%ﬁﬁ $IBLY o *nﬂ%a%%%@%?%f )

1-6 halo
N(Cl - 4al kgnirondralmé) gnd OCBall) seid C1-Galkyipertionlok POkt g ein x is 0, 1
or 2, O _4al lepd&aBNehbstitndS6er 1-3 ﬁiﬂégidﬁ d WS@aC@QH (eﬂcmdwi)s%ﬂhﬁw 15

o G r%l?ﬁr%%d@ T

het er ocycl yl wﬂamﬁrekbmmypremmhlﬁdqﬂnad,sal d group being opt ionally substituted
with 1-4 groups sel ectgrglﬁsrg ?e'd?ronghe Econsgh élgf fgg X wth x as

Byt “radd. " St S S el ol kSRS i 2

portions of as;a,lhétegaio@clplshkta:omglamﬂtt]tmﬂ@lbyrtmnbﬁSCLdaﬂ@tbmgdph&nﬂlyhal o and 1

group sel ect ggh &k RH wi B R0k @(&??%éﬁ&fp@héje&é&%&ﬁ?bmwn
LTI o A e b e ek BT

al kanoyl , nearis Dplaﬁﬂmmlm}agﬂml H&’_Nsmgy maalkymozomdt((?anﬁ&yemsamd

conbi nat iygns shheflsﬂiql aﬁéﬁhﬁiﬁ_gfaﬁlﬁd ﬁ&ﬁ@&%f@ﬂﬁ'gfbuF@b&ﬁ bptof B siRtiniee
Exanpl es of roups i nc e nethyl, ethy propyl, isopropyl, butyl,

sec- and ter thﬁUét nyl apé 3;1]2110 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,




hexyl, heptyl, octyl, nonyl, and the |like. Were the specified nunber of
carbon atonms 30 permts, e.g., from C3-Cl0, the term al k§Deaémber 2066udes
cycl oal kyl groups, and conbinations of |inear or branched al kyl chains
conbined with cycloal cyl structures. Wen no nunber of carbon atons is
speci fi ed,w@a3z/B4203 | nt ended. "Al kenyl" neans carbon chaepasusdsiicssscont 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 pent enyl, hexenyl, heptenyl, |-propenyl,

2- but enyl - bu enyI and | i nber of
carbon at om; ca%béj ‘%’am 'f ?%e‘&gﬂl%‘ﬁse %%hplgg%ﬁkaeﬁlgﬁ {?(% ntgg Rgl udes
cycl oal kenyl lgxpmpevl 'Reneny] chesenyhthepianyl of-priopenyh 2-butngly amw:mnx yclic

St ructures. ihemeNRe. nwmermeipeeﬁe hﬁkﬁbé‘foﬁﬂﬁbdrﬁat&ﬂﬁp‘dnﬁﬂted.g @nbCi-6)o, | Nt ended.
"Al kynyl " meaps, car.bon al n_at r bon- carbon

triple bond, ‘8“%‘ lE’:T“Y1 ﬁﬁamﬁn@d?scﬁ‘glg?l %ﬂy %P%Wcﬁé‘fa“%’r ag?%" ok atTons t her eof .

Exanpl es &f &rdophad ani nmhad@u@mmgz n¥hen y wysabey of cart®n giomsyis Snemﬁe%tcymyﬂ
2-heptynyl angkendt8 the like. "A kanediyl" refers to car bon chains that are

bi functional, such as , ™ CH2) 2- . - 2) 3- .. .2 t he i e. _Al kanedi yl
groups are linear or brﬂ}%&% aﬂ‘ﬁﬁﬁrﬁ%&wg%ggﬂtﬁ&?lg topF © “conpari son,
al kyl groups carben triphoiand canidoviach mawadmembrmhqdwdom@n@ms ﬁrereeff s to a
carbon atom (Exaﬁlﬁfeﬁ’ Sl 1'iiclhﬂé‘éthyn¥5 gto"bal%% aGhes1 e RhépuRl mdbond.

"Cycl oal I"ﬁ] subset "of al kyl means a saturated car bocyclic ring
havi ng a ]Flﬁ’d nunber of car bon atons. Exanpl es of cycl oal kyl include

cycl opr opyl cycl obut yTAlkenediySimeferstb catbgreéhaine that arebifohasionslt spch asand t he

like. A cycl Qb X VICH) DU (CIEN L ahd theilike."AIKAAMY] igfoupidire ifieas belbrasthed,her wi se.
20.are,.saturated unl e therw se de "Aryl" neans

Cycl oal kyI gro

a nono- "i}%ﬁeﬂ‘?f&”saP&sﬂﬁ%ﬁdcuﬁ?ﬁ°ﬂﬁlP§f§S§P€§hygé¥?P5ﬁ ?{?Wé’m{@‘é&{)’gﬂ ring atons.
The pref erred aryl s ar tAlkpee s hied horeinaifeysdb iacabod @omenrioarberdchagytbatat i ¢ ri ng
systens. Igheqygua@mtﬂgggm&gubg%ngreferred aryls. The nost preferred

"Cycloalkyl" is a subset of alkyl and means a saturated carbocyclic ring

having a specified number of catbon atoms. Examples 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.

"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

-8-




aryl is phenyl. 25 "Heterocycle" and "hetercyclyl" refer to saturated or
unsaturated non- aromatic rings or ring systens containi Bedenibeastosone

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 wdwoyimzean, 1, 4-di oxane, norpholine, 1, 4-dithipemasoyp7g8r 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 aromatic or partially aromatic heterocycle that contains at | east

one ring hete Iectedf teroaryls
t hus i ncl ude ﬁlcq’?fe Ty 15?’5%%’&] g %Fﬂlglr’sﬁgz%@ é)\{;ﬂ % (tiaz fg’i'jiryl S, %5
cycl oal kyl s éh&dlh?é’lbéar meﬂ#@iﬁdﬂgoﬁéﬁe%z%ml “@%’&Mbﬂ'é@ybf het er oar y!
groups | -73 8 pgkﬁﬁ]ﬁi}vb%nﬁQﬁﬁzolmeﬁ%’dx&&ﬂﬁQﬂen.E’éEHaﬂﬁﬁSbehz&aﬁdiaﬂﬂjélude | plyr rolyl,
i soxazoly i sQt.hkazo R oxadi azo

t hi adi azol ylI %L\F/aﬂy] r’ﬁycg’ggﬂ gﬁfﬁda&ﬁfl é"i\m*y%%%?doy%ol yl, fur 1y y
triazinyl 3 tmﬂyﬂwbenzopiwnylnlm%MMInﬂemn@@mh@myplm%@hﬂ@laam gtlllmazo inyl,

benzot hi azol Wa htbﬁfamn maﬁﬁk(ﬂﬁ%ehhodwﬁlﬂ Ayl yfarazhdygiol i nyl,

QUi nol 1 21yl MR b igpltl ey gmt’y. RO "ié’nt th%ﬁ R

car bazol yl , b@mbmumdabylyisoquqmlyim@bﬁnm@ranyipmnﬂwﬂyi ang thed gy For

i sobenzyl fur aﬁsekocyaﬁ%umbeﬁﬁgh gﬂoup@ﬁngs%umgx% stenRQARInMgERIth 315 Aoksdi ng

S- oxi de) , qul no ndol | soqw nol yl enzofuranyl, napthyridyl and
the |ike. Fori® %‘%l‘%érdot 1%1 et eroaryl groups, rings and ri ng systens

contai ning from 3-15 at'IcIaie" an_ﬁO'Ha}oeen"n@fBUdéhlonmﬁhlpn@e, brognipg grgdodingal 0" and
" Hal ogen” ref@fioride ahdl ﬂﬁéﬂr{beare 4%3&@[1 P@fen@aomaﬁn@l%dsqﬁefaﬁedwﬁiltml ne and

hal ogens. ar o ‘GBEr YRS BR S8 of oLl (e CrO A RS

CF3CH20Q). The term " ph&'hmdphauameummnoﬁl@nﬁ" @n@up@p@f@@@sodactpr oduct 15

~conprising thg ﬁhhgﬁw aeﬁ&eqﬂge&i&ﬁté mmaﬁ&adsw&rmﬁgs ro@ick whih aamtspr oduct

or SSQFESE{H%@?' 5 CoiRAI R TS
di ssoci ation onmcmmitthemgreﬂpatsocﬁr frcmaa tlisemeiatién mother 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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nore of the ingredients. Accordingly, the pharmaceutical conpositions of
the present invention include those nmade by adm xi ng a 6®uzembar BIOS
conmpounds of the present 20 invention and a pharnaceutically acceptable
carrier. Compounds of Fornmula | may contain one or nbre asymetric centers
and can thweomomery as racemates and racem ¢ m xtures, sipoghisosansesti oners,
di astereoneric m xtures and individual diastereoners. Al such isoneric
forms are included. 25 Sone of the conpounds described herein contain

ol efinic double bonds. Both E and Z geonetric isonmers are included in pure
formas well as in adnixture Sonme of the conpounds descri bed herein may

exi st as taut ch hayve different TR f hydrogen
acconpani ed B@ag% oS c%}tgre, S BB ese%arat Q\[‘n?l V?J“ﬁlésg%n" YOa ket one
and its enol Sfamdﬁﬂme@OIdetsuclEas(ﬁacm(mkazathér chaernatpgraphy- il‘lmmbaag as wel |

as mxtures thReerss o?t@ﬁtﬂe'f@ﬂtﬂhﬂ@ﬁof dafts Manﬂo&feﬁﬂillycpufﬁ asidr ®8se0f
conpounds of élFormJI a dual enantioners are

i sol ated. Th @@Eﬁmﬂ?‘%‘ﬁmﬁ%%%@ T%%?%‘?Je cogY ?r[eg% ?%ntﬁ uc?luy\%rﬁ known in the
art, such3as enhrgiopwuylty ohgviog the addekahirel rmnsimﬁr@ndfe digreseepocarepsuad- For mul a

Ito an enantiomerical | YnOme&nie AR tHeofPbiid of Borfubataiiies b2006 WO
03/ 104207 PCT/ USQ 8. di.astereoneric,,m,X | s then separat ed
into indivi d&aﬁ’ﬂ%}?@i{ BEBWEth?gm SRghede ?@{Zﬂg&g} E’(t:lﬁn%p ¥%et i onal
crystal | zat ivirclometbbdsonawely kisgwmyin thetwet. coupl ing  reaction is often the
formation of salts usi %ﬁcﬁﬂmﬁeﬁﬁ@ﬁahﬁ%éﬂs Qﬁédxﬂpo%ds%fﬁlﬁ‘d gén&hl F@sﬁﬁﬂalm‘ﬁbe

di asterongri ive be can st ant i. pure 5

enanti o ﬁ’? ga@&a%ﬁ@tcm@ %Bﬁ%ﬁmﬁ'ﬁ?‘? uyng %95@5@‘?? %?ﬁafl%glat(ﬂl%g? reomeric
conpound. Th*eageats.em c m xture of the conpounds of Fornmula | can al so be
separated directly by @laé t%&ﬁﬁmeﬁummgafls&ﬁduuaﬁﬂweﬁkwa&ésltoat ationary

| 222?1? |S orre\rl\lgI %‘%V&%&&% ”g? ‘PIPFée”@;g‘r?\gag ar}?%?ﬁl(ﬁllﬁ(ﬁetperr?ﬂ@%p%g&% 'obt ai ned by

st er eosel ect isakkapdiv hehitat a $i6memipEredng iy famed with she darbgn peneipivdtich or

reagents.s 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
Cj.aalkylene, oxo, ethylenedioxy or propylenedioxy, and being further optionally
substituted with 1-4 groups selécted from halo, C;4alkyl, haloCj.4alkyl, Cisacyl, 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-



One aspect of the invention that is of particular interest relates to a
conpound of forrmula |I wherein A and B are taken together gandchbRF egent 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 hetwoozimms selected fromO, S and N, said 3-6 memuserdssi ng bei ng
optionally substituted with Cl 4al kyl ene, oxo, ethylenedi oxy or

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

Cl - 3al koxy, . G -6al kyl OC(O) -, C2-4al kenyl, C2-4al kynYl, CI-3aIkC»yC1-3aIkyI,

20 10, 32 ko BAbISO b\l Moy inbfon, MBSl NERE) e her ol 1
substi t ut ed dﬂﬁ%qﬁl\?&ﬂh@eﬂ'ﬂﬁo@f@vbs‘ Wthin this aspect of the invention, all

ot her variables are as_ defined w.th respect not her aspect
of the invention that Fgend?orﬁﬁ?rgclﬂg&,ia% pﬁ?tGtheél?vgg?mﬂtgatésOégteﬁearrpound as

descri bed abaeleteswver @mpoundeasdeBribecatioak whereingbe hérhalorgioymsprefiom a C2- 4

menbered al k byW1&frP&li§a ehbrithBhvéhtidn Ll other PAA81eS frefak A&ded wWidr med wi th
the carbon a ey are attached, optionally substituted with

1-2 groups §%SIP8‘('flt‘éEmPPJGE1 hal 0, Cl-4alkyl, hal oCl-4al kyl, CL.3al koxy,

C _3al koxydCl - 3al kyl , o{ﬁglléﬁg&(aﬂqgﬁlvg@i%rm E:ﬁ%%t aé@ﬂﬂﬂ?;hﬁh&hi s aspect

of the invention, all er va ect to
formula |. Evemulplis dﬁﬁlﬁ’ﬁdé’me’éﬁm fwo %rﬁfa%é%&fesé?tﬂﬁ@qnﬁ@eﬁﬁegﬁ@ i s of
i nterest relthd @Bup CondisKipGI0 O] hals, Upsalkylbedakboymddiesaeylsaill Gnd B are

t aken t oggt he r a 3-5
menber edgﬁ)l nd‘)ﬂ@’%ﬂ?ﬁ aﬁ?@ﬁhtkﬂ %%%‘ghr‘gﬂdr(ﬁ%&rﬁqem%mﬁg&ﬁﬁ? ﬁ&b;{l%?ég V?tht ached,
sai d ring beilndhdlpBRCrsakalphsmykennaphthyleaonps. s3ig phenpbandpsahthdobring wo
03/ 104207 P CUptisiadly buBihiedi viith 113 2ubiztituent k€eunal froi: thh]onOCPﬂs,Q@Ez.P@ﬂE, of the

Lvent i on, ol O Sent Vh B 853yt pBLADSH I ViSRS BhicRupr Ml 2 1

Even nore par 1>cU terest
relates to a Wﬁhlpémﬁéﬁpagoﬁti@éwebw %Q%TWP@WWﬁB@@WHBF%PﬁFE’UpS are
fluoro 550rqupgula¥Vthin this aspect of the invention, all other. variables
are as defined with respect to formula I.

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

-11 -



I n anot her aspect of the invention that is of interest, a conmpound of
formula | is disclosed wherein two R groups represent I3 pacembe 28061 S
selected from the group consisting of. OH halo, d-Iloalkyl, C _6al koxy
and C6_loaryl, said C_ 10 |oal kyl, C6_ioazyl and the al kyl portion of

Cl . 6al koxyw@es/rg206pt i onal | y substituted with 1-3 hal o, POHUS@OI7898al kyl ,
phenyl or naphthyl groups, said phenyl and naphthyl being optionally
substituted with 1-3 substituents selected from halo, OCH3, OCF3, CH3,

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 | t of th
ovention t narEadimbfo 08 b8 T, ful, 48 %8%&**{’1‘%% LA T Pwner ein-
one R group oPHpnelE absttuigdrith - %ﬂRg@Uﬁﬂé@ QH@C 2H} € ((dGA - 68eigr oup

consi sting of() CHbCHHNER® GndHoNky, NHRTandNE@EY) kandy, said CL.  ioalkyl and
the al kyl portion of G .6al koxy being optionally substituted wwth 1-3 halo

20 groups. W thin thi sRaspesdntsafy alkegl, Oﬁ){@hkyil,cﬁk,maﬁm-smmomnﬂbl es are as
defined wigth ﬁ%@?&&bsﬁ@téd%ﬁ}’i 9{1510 Igﬁi‘ﬁgé‘ W%{i tﬁ%ﬁéie&tﬂfﬁ{ d){vefnﬁ!fi'% gfpect of

the inventiont onpoun riul a |
wherein two @%V%‘@B@S a@ﬁﬁeggﬁeﬂwme%wﬂh@sm? 0 OW’ﬂﬂ n this aspect of the

i nvention, all other v |ables e as_def S ornula
[8) Ctg 85[ Qné% &?fg ﬁ%WﬁlQIFln%?'

|. In another aspect o A FRpee
di scl osed whdken ﬁepmtqllsfroml&mnékg@n@ﬂ@ﬂ Wﬂm@iﬁﬂ gebstitwted with se6 bale &pupy om t he
group con5| ahﬂ 0g sgﬁsnu(ea)s s@ecﬁd?bhw}éa?ml -gailad layd ﬁhdngll; sdimpledymeﬁighl 6I hal o .
groups a st ected. fro p enyl, sai
Sheny) Ogtg&r} L Hbﬁ#ﬂ%?%ﬁdwﬁrﬁoﬁw %ﬂﬁ%‘&e Hont S

sel ect ed fro dithe alkylporion of ©F3-3alky ‘H’“@P W appsifutedor t i on of
Od - 3al I cyl hapngs Qﬂalgfaa &letﬁmﬁislagp&ﬁﬂtwlhﬂnﬁoﬁ all RBHcPvaHOP arc 26 D) phenyl

or pyridyl optl |tut 3 hal o, or Ra groups; (c)
C2-10 al kenyl® @&B‘?Xﬁé‘ﬁ‘? 'éﬁ?f??‘i ?%%B%hh 1-3 substltuents i ndependent | y

- 11 8 Decenber 2006 YA BP%EnlilﬁsaQ CH and
QOC -3al kyl, said d - g%gé{ﬁ&é%%gﬁ 04' %éoﬁ Eﬁéglﬁ%ﬁgt&%)t naj }
substitut®dd nierstrelates g %cqgm%%o formyulelp

represents methyl or cyclopropyl. Within thlS aspect of the mvenhon all other

|-r-

 variables are as originally defined with 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 OH, NH;, NHC1.4aIkyl, N(Ci.4alkyl)s, Ci.
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.

12



(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 subBétembeed0®bth 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 wo@es/iewention is disclosed wherein R2 is takeagTaeparssely from
R3 and is Cl_l4alkyl optionally substituted with 1-6 halo groups and 1-3
substituents selected from OH, Od - 3al kyl and phenyl, said phenyl being 10
optionally substituted with 1-4 groups independently selected from hal o,
OCH3, OCF3, CH3 and CF3, and the al kyl portion of OCl-3al kyl being

optional Iy substitutedygwi A%Fncﬁlaﬁy%o&pgﬁrﬂ%ﬂﬁ is %ﬁ’lﬁ@ﬁﬂsﬁ %]eaﬁpect of the

i nvention, all other vari I na W.th respect to
formula I. E@@Qf%?eewﬁlhméhllmﬂﬁm%ﬁs %ﬁ‘éﬁ?@a@dﬁ%ﬂ Fn%ldﬁ sederiaddEpm | s of
particular i grcbﬁ;ﬁfoﬁﬁhuﬂgeif:atleﬁamcﬁ ¢y betadcwrlyl hnd hasdraaryl, vdhdgroups R2 i s

t aken separ ali)g,m% éﬁ@?ﬂh ted 'BI’(%SED lnffuﬁgg ﬁseﬁﬁ%)oiaiﬂ%gm Wthin this

aspect of _the i efl ned
with respdct ® 18"‘? ﬂﬂuﬁil %ﬁlspﬁjé

conpound thagmkgs@j)x-lwﬁeediﬁﬁisoSordatluﬁmﬂSDeNHQGﬁNG%C&MkﬂNﬁmﬁul a |
wherein R3 |? ﬁﬁ?ﬁ rsqu Y, IQHBR%C?N nggnss&lsggl &ﬁgnt he group
oar

consisting o C2-10a ken -6al k et erocycl yl
and het eroarypuo@ﬂywlﬁh‘l@&qdmﬁmbémpﬂ Womér atpin 5 asprst fitlfar yI and t he
al kyl porti ofnvehticshH 6kekidriables 46 ad@idinMgldbiinedwitiedpattad fcmnhh I(a) R (b)
1-6 halo groups and (c) 1-3 groups selected from OH NH2, NHC 4al kyl,

N( Cl4al kyio) 2, dC 4al Ryen m@Cparticuilialy, a c@npoudd Az isyof Sapst isdedinedin x is 0, 1
or 31 CICI 44?&5?!&0%(1 it Nebvith £ormb NS @ereif i i adiky sy h{%@ymﬁﬁﬁs&ﬁ@@eﬂ%ﬁh‘}’ﬂﬁm\soz .
sai al kyl an ps_.bei.n ionally
substituted RYR CB%W gr‘?élglﬁp%l’ﬂQgtbor'@#%ﬂ%§nt“teaﬁdfgﬂgﬁt§ﬁ3&?11?&' gh?rﬁrg

het er ocycl yl optiatally sabstitutesiwitiarald, O QH:gr OGF s basitergarplseleod by substi t ut ed
with 1-4 gr 0%&%&%@6&&#9@&&9 'Ebrb:@hf?anyp @l Hronfkoﬂ@éﬂW lsa3l Gdtervaryi Lh X as

previ ously define

al kyl ) 2Ndep BEPUPs PRRE epio kéﬁt EW%%Nis Dl gbﬁ%ﬁ‘?{?ﬁ (gihé g{‘ﬁ‘B“" d 4al ky!
portions of- §dp@te<bﬁ@m;5§i N9, h@%pﬂkﬂrﬁ(ﬂlyﬂkﬂb&lﬂkﬂb@%qﬂ(ﬁ-@ IQCH o and 1

e one T Sl 2o MO AN T o
formul a |. 1.4 2N§8 J@Maﬁyle anﬁ 1.%3]1%% poeﬁogs of sax% groups Bg'mé es pec 0

opthnally substituted 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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8 Decenber 2006 WO 03/104207 PCT/US03/17898 More particularly, a conpound
that is of interest is defined in accordance wi'th fornmé@etember®os R3 is
taken separately fromR2 and is selected from the group consisting of.

Cl _14alkyl, C .ioaryl, heterocyclyl and heteroaryl, said groups being
optional | yweuksiearuted with (a) R (b) 1-6 hal o groups aowuéas)174983 groups 5
selected from O 3, NH2, NHC1-4al kyl, N(Cl4al kyl)2, C.4alkyl, OCl-4alltyl,
CN, d._ 4dalkylS(Ox wherein x is 0, 1 or 2, Cl4al kyl SO2NH, H2NSC2-, .
Cl4dal ky NHS02-, (C1.4al kyl )2NS02-, said Cl4al kyl and the Cl-al kyl portions
of said groups being optionally substituted with phenyl and 1-3 halo

roups. Wthi iS_as t..of .the i Lt | OF i ables are as
gri g!onal |y delfn'yf #ﬂag%lg%u?sge‘&g@%lﬁ aspg(’tf)g%?rglf‘}aegﬁqn’ %Bt&%e@ﬁ%%(sgﬁ%%?“ cularly, a
conpound t hatorigipally defined with respect thformdali n  accordance with fornul a |
wherein R3 is taken separately and is selected fromthe .gro nsistin

of : c;/clopr:)pyl option P‘i?l’%‘i‘j%'é]f"i? =|ﬂ’|£‘é‘??e%o?ﬁ‘er’rﬁ‘f%?nn%ﬁtlf)ﬂfelF'{?fegprﬁf?geﬁy: o
optional | y subtstompivad ofifdrinuiadwhereldR isGeleBted fromdedrochadylehaterparyl and| ect ed
from benzi m dazoldvdroud BRI optiondd§ AL WL 1-8RloGtduipsliRbeR gy anyl . said
het er oar yl 15se rtg&lﬁslg in %ﬁéé@&ﬁk# S%@Eﬁmgﬁdlw ,Eua(l@lS&Nﬁ-?) 1-6 halo

groups or (c) bm "
NHCL. 4al ky| , HaN8024 S afkyliIHS O, Uale Ry NSOh= L3N, IGH andRE1-aadkyl, seid G14 S O) x
() e g S ol b

. 4al ky -, sai . 4a n e Cl - [ groups
being optio ng@ﬂﬁggﬁﬁﬂlgﬁelﬁ?drﬁ%g%@d%%lg- hgﬁ%mgt;n%{}gp%e?{%n Ris
sel ect ed #Hor orinfenfibn, AR othepeatinblg are hebigindiyydefimmidvity igspectdafamgladup bei ng
optionally substituted with 1-4 groups selected fromhal o, Cl-4al kyl, OH,
OCl- 4al kyl , and, said Gpecigsfallipe wathip theecopeef tha jrventiogdpalydsdaoset sai d groups
]pei ng Oapt i' gn%icisllclbs%&hé é}ddhl@%_s.\/\ﬂmh't;alivébﬁtaioﬁliﬁ?mgIaﬁamlﬂmbﬂ:pmptﬂmﬁs lﬁiﬂh@fh ed
rom an - 3a .. in, thi ... all other
vari abl es ar é’rﬁggtd‘weéb%&%@“%w%g% 0@%‘%@3&%&?‘ %fg %%%ﬁgmﬁ 25 1n a
di fferent aspéuetursl formulaginvention that is of interest, a conpound of
formula | is described wherein R2 and R3 are taken together and represent:
(a) a C3_s- al kanediyk, form ng a fused 5-10 n®fibered non-aromatic ring
optionally interrupte pth 1 geubl ejbond, and\optionally interrupted by 1

het er oat om sel ected fr oy SNa L. or (b) d 6-10 nmenbered aromatic
nmonocyclic or bicyclic §gouyp, \\@Q ai d al kanedi d aromati c nonocyclic or

bi cyclic group being. _
_ i
)> - | <]
15 A

- Cl
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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& Degheterl2008i 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 kylwes/mg2wpti onal |y substituted with -13 8 Deceroeus@G®s 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 1. More particularly, an aspect of the invention that is of
interest relates [ to a conmpound of fornula |I wherein Ris selected from
het erocycl yl, heteroaryl and aryl, said group being OQ?I onal Iy
substituted with1-4 halo grou and 1-2 grgups sel ected om C1-4al kyl ,
Cl. 4al kyl S( O) X-, Qi [ . {

Cl . 4al kyl NHS02-
and the d -4al kyl

d C - .alkyl
Thstituted with
Wthin this
aspect of the 10 inventdfon, all other variables a aS orlglnally defi ned

with respect to fornula¥. Species falling withinjthe scope of the

i nvention include those disclosed in the exanplesplllustrative but
nonlinliting exanpl es of conpounds of the present invention that are
inhibitors of 11(3-HSD-1ROO those of the follow ng structural fornulae:.

cd bNN N X8.ClL C NNNO\I 1NOVF148Dece 2006—= WO
03/ 104207 PCT/ 7 o N/
and \
N
\

and the pharmaceumcally 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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NNN NF F3COC A NN- NN E\ 1/ and F and the pharmaceutically
acceptabl e salts and solvates thereof. In a different asperiembetd®s

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 omowa/fokoa phar maceuti cal ly acceptabl e carri er. pCvusosatdeer aspect
of the invention, a nmethod of treating hyperglycema, diabetes or insulin
resistance in a mammalian patient in need of such treatment 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

another aspect of the gLl o, g Oseegl%ogfaﬁl&ﬁg&ma&?%afgﬁéﬁ{s

dependent di abetes nel 'n need of
such treat neﬂ@ct@&nqmﬂm@mmsm@féwﬁgi%a typerhipideaias an anti - di abetic
ef fecti ve ampyRbitrigfycerfieGRdIRGpRcholchteRdERas d@xﬂ@ﬂ)}y\midhnémlﬂbitﬁalhamﬂnﬁhdnn anot her

aspect of the enti re t|n .0bes

parent i nedibe epdRr wh SPERY i Gscigsed o Rl SR bt o REIRARY,
sai d pati &nt agowpenydin écdordancecvificiarada hintas amunuh%tl# efqunmomm@ that is
ef fective toppiddptdepbesity. In another aspect of the invention, a nmethod

of treating Syndr one Fatﬁnm atie treat ment
i s disclosed, conpri sﬁ‘i‘gangt&f"ﬁ st e 'é‘ve‘}ué’gs o E:P ﬁg%ategmé%g‘%l
accor dance witt ampoymalikmpatientrin aepdofsunhtireptment isslise feshmm@smgo treat Syndr one

X. -15 8 DecCamifkste?@% sé@pﬁ:%ﬁt%%&%ﬁu%ﬂab&@&n&g&ﬁﬁfdrﬂm&%ﬁ heimampect  of

the | nver‘ibl ° ffectlver:ntao Heagat?neroscle?:gsgs! ng a lipid disorder

In another aspect of the invention, a method of treating a condition

selected from the group consisting of: (1) byperglycemia, (2) low glucose tolerance,
_(3) insulin resistance, (4) obesity, (5)-lipid disorders, 6) dyslipidemia, (7)
. hyperlipidemia, (8) hypertriglyceridemia, (9) hypercholesterolemia, (10) low HDL

15 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) nevropathy, (20) Syndrome X, and other
conditions and disorders where insulin resistance is a component, 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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[ selected fromthe group conisting of dyslipidema, hyperlipidem a,
hypertri gl yceridem a, hyperchol esterolem a, | ow HDL and Bif#tember 2006a
mammal 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 anount wbas/14207ef fective to treat said |ipid di sordecT/iuses/asest her
aspect of the invention, a nethod of treating atherosclerosis in a

manmal i an patient in need of such treatment is disclosed, conprising

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

i nvention, a nethod of ing: .Lion selected fromthe group
consisting of. (1) hyp@%l?lﬁceﬁgggu '2@1%%9’ | ucose tolerance, (3) insulin

resi stance, (4) obesi tf)syliopylurepy sidpther nsplifesesretageguetysi i pi demi a, (7)
hyperlipidem a, (8) hyepaighicadiysemhdeistsa, (9) hyperchol esterol em a, (10)
| ow HDL 15 levels, (11 t’i{l&h nLrlche Itoer\é%{as igtg,Z) at herosclerosis and its
sequel ae, (13) vascul a @S0 S, E%) ancreatitis, (15) abdom nal
obesity, £16) neur odeg@hBLEtY, (GbPd misapties, and GLP-1re¢apins peantpfs: ( 18)
nephropat hy, (19) neur gpaINBIP HBkSicHnd GIPRceptotdgtnigts;ner  condi tions and
di sorders where insuli 1St i.S. a.co .10 {an patient
in need of such treat n@%?gﬁﬁdlﬁg@%&’%ﬁ&}eﬁﬁ%%‘ﬁ@%ﬁréé’&?ﬁgh % e_?sthg to the
patient 20 a conpound {}chalssieroliemeengpgentsisolesied Gom thagrawp wreting fhat i s
effﬁCéI I v]t; to treat said ()eag 1Gdﬁp1%?iudt£hed%ﬂﬁﬁf itoey, (iﬁ)%@@ﬁﬁtr&hfs,@iiﬁb&giédﬁ}dﬁnti ?n-,(l?
nmet hod of .treating a condition selecte om t . ti 0
hyper gl yé ma, (2) |ow gﬁ‘f?i'@gglc?wcé?%‘%g& Sa{ti%mf)ﬁggf?ynﬁﬁ(gg& ?%Sasné_g’? (4)
obesity, (5) lipid di sorRRAROY (@ipl agpsistspi @ani_ﬂabxtqrwfcksleﬂyrpbahwwaem a, (8)
hypertriglyceridem a, (9iijapRCeAehdissRb10kAhiieristAhibifo, blld (vii)anel s, (11)
high LDL levels, (12) at ecio%cleroas and 1ts sequel ae, (13) vascul ar
restenosis, (14) pancreacfxil A (15) abdom nal obesity, (16)
neur odegener ati ve di seéd8PARP agonistsst i nopat hy, (18) nephropathy, (19)
~neuropat Ry, (20) Syndr gymitidvesfteorRbdu@lls; condi tions and di sorders where
insulin resistance is CcO nt,..in a m jan 30 patient in need of
such treatnent, conpri @M@%@ﬁﬁﬁi@#éﬁﬂﬁ?gf@%‘gﬁh’é“pau ent an effective
anount of a conpound an)dsti-inflechmiatory agents|exclidiap glugocodivpsrrgdsel ected from
the group consisting gf)proéi ryriire\bhbsRbabd-f§ IPTP-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
* Jevels, high LDL Jevels, hyperlipidemia, hypertriglyceridemia and dyslipidemia, in a
mammalian patient in need of such treatment is disclosed, comprising administering
25  to the 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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(b) insulin sensitizers seI ect ed fromthe group consi sting of (|) PPAR 35
agoni sts and (ii) biguanides; -16 8 Decenber 2006 WO 03¢ hed&fFer 2006

PCT/ US03/ 17898 (c) insulin and insulin mneti cs; (d) sul fonylureas and

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

agoni sts; (h) G P, AP mnetics, and G P receptor agonists; (i) PACAP,
PACAP mi netics, and PACAP receptor 3 agonists; (j) chol est er ol | oweri ng
agents sel ect ed fromthe group consisting of (i) HMG CoA reductase
inhibitors, (ii) sequestrants, (iii) nicotinyl 10 alcohol ni cotinic acid

and salts ther LV)Y PPARa aggni v (vi)

i nhibitors o?re’%wgi’téé?%%%sfag v@?&?‘gﬁﬁ gﬁ& é'(f Vi % ﬁ’fé@?r{hé)%}’ 9{3 glr

acyl t r ansf er &om thigronp cavsistingafdlogastatin S@Nﬁtahncﬁ@?“@ﬁﬁ@% ﬂ“ﬂ’%}a“PPARS agoni st s;
15 (1) anti Ohwagﬁuﬁmﬁﬂﬁi%)_@mzﬁﬂﬂvhﬁﬁn bile acid transporter inhibitor
(n) anti-inflammatory ) exc n Ucocor otein
tyrosi ne phosphat ase- I@Q?‘gﬁf% %‘?@ %:510n ange c(’if Iggﬂunggﬂﬁgéﬁ&mﬂ

adni ni st efed in ohurhan patierit nmeei nf sush smetment is ﬁta@loseé, \eber@%ihe\}@lﬁrﬁo éo treat

sai d Cond't'%Hucthéa:ﬁtﬁﬁidwa@&ﬁ%af@fme&lam prityRNdindisterthgRdhbRsterdf treating a
condi tion {)ect ed.fromthe group consi stl ng of hyperchol esterol em a, -

at her oscl ero§ rPticy °“ levels, high LDL |levels, hyperlipiden a,
hypertri gl yceri dem a Mmmcubrlﬂemthqrﬁsmct ofdheriatention, gaedthaddor n need of

fﬁg?alto re 53} gf&}e§ﬁrfegfameﬁﬁé1%ﬁ91n &mﬂw patiogd I@Héad@f ﬁfcﬁ&rbitﬁleﬂﬁs tigclbdee, palt iaen} an
an HMG CdR r SHGEr é‘%%ﬁﬁ% {S’Hmtﬁ&"é}"alﬂ&ﬁr‘? %FE rhé‘rafléthe 0&015%?)“[0 éﬁJsg’rgégf)gject of the

i nventi on, a inigbitvodh ea¢timibe.
In another aspect of the invention, 2 phannaceutlcal composition is

disclosed which comprises
- (1) acompound according to formulal,
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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treating a condition selected fromthe group consisting of

hyperchol esterol enia, atherosclerosis, |ow HDL | evels, I8 Qécdnider keos! s,
hyperli pi dem a, 30 hypertriglyceridem a and dyslipidema, in a mamalian
patient in need of such treatnent is disclosed, wherein the HVG CoA
reduct ase wahs/btoer is a statin. Even nore particul arl ypcrwsanoegsher aspect
of the invention, a nethod of treating a condition selected fromthe group
consi sting of hyperchol esterolemia, atherosclerosis, |ow HDL |evels, high
LDL | evels, hyperlipidema, 35 hypertriglyceridenm a and dyslipidema, in a
manmal i an patient in need of such [ -17 8 Decenber 2006 WO 03/104207
PCT/.US03/ 17898 treat mept I s disclosed, wherein the HVG CoA reduct ase
inhibitor is a statin selected fromthe group consisting of |ovastatin,

si nvast atin, (@r aphemepcewically appeptatde ¢amier. at orvastatin, itavastatin, ZD 4522

and rivastatin. |In anoTh&erm Spffhacliticaliaccptaild 428N reférs todalioptepaidd t r eat i ng
at herosclerosis 5 in a.human lent in ed,of such ft. t nent,

di scl osed, V\A?E%PW?%‘I%@%Y %e]&%lf&gﬁ?:?raa&a ?‘}%“%B}gt_“é%g?lég glaosr a& br?g e%nd
further cdnprandineeganigror oigenicniide Salis derived fiomdporganie biset ingluds dpmiIRMer . Mor e
particul arly,aninfnfiR AR unf SOk, fattic  iB@ous TitRiid, BRAgneiufE hiaaghnicanlts, t reat i ng

at herosclerosis in a human patient, in ed of  such treat t 1s disclosed,
10 wher ei n_t HRERASTEEORSH WHh fOP ML 2R (Bt?'?gkc'ip_ cuzatﬂgtplre%e%eﬁ%mt :é chol est er ol
absor ption  iavwhdsiumy caicims mghesiise potassivm sndrodivasgsiiet S in te solidfem i on, a
phar maceut i ¢ ghaycRi¥PRShée Hiniofe o5 ASBR, Mainedy ARl &R Formldf hyd@REPound
according, to f roul a- 15 (2) a conpound selected fromthe group
consi sti %lé) of POV | v i nhibitors; (b) insulin sensitizers selected
fromthe group consi st Balty defived frorPph@maceytically neceptable Orgayichpwsaingludes; (c)
insulin and igeudeipRntityTRicoRdary A1) teibrybedileR NibstRES adites RERGNg hitbrdlly N
secretagogue Sdccurggg su%qrstgltlutlég gﬁn%gsc%cﬁcna%gésf ahd Pasic ion exchange xesins, such as

- arginine, betaine, caffeine, choline, N,Ndibenzylethylenediamine, 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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(f) glucagon receptor antagonists; (g) GP-1, GP-1 mnetics, and GP-1
receptor agonists; (h) GP, GP ninetics, and G P recepttfe@gdsr 6@ 25
(1) PACAP, PACAP m netics, and PACAP receptor 3 agonists; (j) cholesterol

| oweri ng | ected fromthe group consisting of (i) HMG CoA

reduct aseaﬁﬁﬁ?@l’“ @rs, (ii) sequestrants, (iii) nicotinyPACEHEFP® nicotinic
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 conmpounds; (nm) an ileal bile acid transporter

I nhi bitor; (rieeaohpoundd baxheiapletyacydmnily actpteble sdkaor gl atbareynthaticoi ds; and 35
(o) protein tnyarngﬁjaﬁgnsphosphat ase-1B (PIP-113) inhibitors; -18 8 Decenber
2006 WO 03/104207 PCT[US03/ 17898 and_  (3).a pharmaceutically_acceptable
Carrier. The torm " phaiSANAS 84h Pyt bt birgesefitho commoapds of foraie
prepared fr dmeihdndeddeticipeabitineatdedsadelle bases or acids including

| norgani ¢ sor organi ¢ bﬁﬁfaﬁgﬁtés@ﬁlﬂe&d&%&aﬂ@&é'&ﬂ&{iu%ﬁ%ﬁh&t%% eﬁﬁhﬂf deri ved
frominorgani c_bases include al'um num _apmonj um _cal cium copper, Terric,
ferrous, |it RFiNeandMhshasialsmdetined pyfornua] qre also withindhe trope pfdbiissi um  sodi um
zi nc and t he ihviekgon. R&bdrhgﬁﬁrﬁédrﬁpdﬁbﬁtﬁﬁthﬁﬁoﬁﬂ&teﬂmmeﬁpﬁmi@hlly][’acﬁml ci um
magnesi um p | L: J - ' may exi st
in nore than%%ﬁé&g?}%ft@?y%? gélgghcrﬁgl!dsgeﬁeﬁ %?ﬁtﬁn@gﬁ%@:@%&b %é:’ bg%n?]m of hydrates

10 and pol yhygmiisiared o4 patiente Profaess which theasabics S0 npichave hesB¥dWeRbl e or gani ¢
bases i ndbudelairfed Hegeidbupwhidh b, cobefled thodcii védtingoands defiviedtivi Fogfiulagubst i t ut ed

and basi o1 o i HE S ARSI & Rl BHE bkl 88 oRUIRSn BYC, | 10 1O
chol i ne, N, NCoRpeHads Of isriyearion pa s their agiive pstabokitasdhat are defined by

di et hyl am no@ofimsl@f., 2- di net hyl am noet hanol , et hanol am ne, ethyl enedi am ne,
N- ) : - The compounds described herein are-selective inhibitors of the -

15 11B-HSDI1 enzyme. Thus, the present invention relates to the use of the 113-HSD1
inhibitor for inhibiting the reductase activity of 11B-hydroxysteroid dehydrogenase,
which is responsible for the conversion of cortisone to cortisol. Excess cortisol is
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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et hyl - nor phol i ne, N-ethyl pi peridine, glucam ne, glucosam ne, histidine,
hydr abani ne, isopropyl am ne, |ysine, methylglucam ne, mé Péasnibes 2006

pi perazi ne, piperidine, polyamne resins, procaine, purines, theobrom ne,
triethylam ne, trinmethylamne, tripropylamne, tronmetham ne and the |ike.
20 Wien t hWOO¥AHAInd of the present invention is basic, PSAUSS/IES be
prepared from pharnmaceut, cally acceptabl e acids, ‘i ncluding inorganic and
organic acids. Such acids include acetic, benzenesul fonic, benzoic,
canphorsul fonic, citric, ethanesulfonic, fumaric, gluconic, glutamc,
hydr obrom ¢, hydrochloric, isethionic, lactic, maleic, malic, mandelic,
met hanesul f oni ¢, nuci cTheYokdpbGnds PR ifvenfiaimineséiednive inhitiorspif a SIS IC,
succinic, sulfurig, tRt ] - tol ue I I ' ke,

Part i cul ar by O EHREY R e BliRAT TN £ B toRB R cBoldlS. |
hydr obr oni ¢, levelandipatisecenditians slated thastopinbititon of JILB-HSDEL is aseridted t ari ¢
acids. In nnsﬁﬂﬁﬁﬁﬁgskh@ﬁangummgmﬁﬁmmhﬁﬁ@iesent i nvention are basic because

the triazgQle ring is bég'.gdl imﬁﬁ@hﬁ%ﬁﬁ‘%ﬁ%@%ﬁéﬂ%@%}? nventi on may

al so be nmade and handl €d"as "non armaceut| 'y ac able salts (e.qg.
trifl uoroacehameonsavhish algupdtad a8 yntpaist do the pesion of ieln iathe lirgb §u$n  maki ng
p Ear nmaceut i g #Mad infsnhﬁFn é&héiil:ivitalﬁis wadSIdsieaatng ih&;?crea@géd glé@edpefictisand slefaednces | It 0
t he conpoun roul.a.l ..are nt.to mageutical ly
accept abl e sZﬁvFg,Ofgﬁ Sgluégl_e_h arts %ﬁsa‘?’ﬁ%?%a_&r?g?é‘%%?%gg& ?Sggkﬁ %y accept abl e
when 't hey ar davesagiesier nyotmbilitsefrdevelepingiwpe 2 diabgeadkasesencz®b sbnopyllyz/ 104207
PCT/ US03/1#78afknf16ves dFebpmesinds or their pharmaceutically acceptable salts or
in other synthetic i pyl ations.. “Sol.vate d._i rti cul he
hydrates of the conpgﬁﬁﬁgithngWBF%F"%ég?ﬂﬁ$ﬂ% 0 é%m@%qﬁﬁyﬁﬁgﬁﬁkt
i nvention as isgkéent afteniieadtio hypeaensish. datibitomplollRRISIa shifis the faHQ €At i on t hat
aF?hFhe:ﬁpeubbﬁﬁMhrdgﬁﬁ&hﬁﬁnﬂﬂ&ﬁkﬁ&%w%ﬁﬁhﬂ#%ﬁmﬂﬂ&h&ed by Formula | are also
within the scope o .l.nventio rodr ugs.are co S, 4dh re
converted to therapeut @%W%FaS%ﬂ?@ghefé%eﬁg%#%&E‘?“ ‘fetawg%qgfge!“ lolgllﬁ%};z
adni ni st dfed inhibiter peeficetine iv treatingecontrbiing hadandliomting thenympteme NIB a
ﬁat ient. bPr_ 0 \%{1}&1 Sininidrhiidh drh eMRsaI1§ Offetaive Rt bf'eh BIBLIISID LinBibitdorc| ai med

erein. but WL ch s S ST hEtat i Shel S SR i) koY, Formul @ |

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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during or after admnistration to a manmal i an patient, are prodrugs and are
conpounds of this invention, as are their active netabol Bfissetmbat 2G06e
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 useWBP*H&711p-HSDL inhibitor for inhibiting th®CTESIHESe 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
I ﬁvel bOf 23 G9pdriefisidn Aiddlyslipidmid ddndritiysioake/EveloPiels of Mhéragcldsid, | ssues, )

t her eby redu . e ts of. e iV t i ot her
110- hydr oys eongdpaBonon £k Bplleap el g AR B ptrBBlishBl o 1
control di seasventignagsbecaspasiallsbrrniicial introgiing, condsplling, dllayingiths enspt of §nd ot her
110- hydr oxy stpesveniiig, attetisblesisNl DDM  obesity, hypertensi on and dysli pi dem a.
25 The prgsent inventiaﬁl]i l uedes the use of an 11(3-HSD1 inhibitor for

t he treatfrent, control—%gﬁ%ﬁ, foration, prevention, delaying the onset of or
reducing the risk of B@/fell@@imagismeg,dﬁgﬁa@@sdenmit@gmﬁn_the@ﬁsteﬂl,hat are
des;:ri de hg;ceﬁ&bﬂfi%spréﬂ%ﬂﬂeab?&le%y@&, HteaddE n@%itﬂﬂx@@&lhﬁ&inh@éh; thig %@hﬁor@{, ar
cortisol . an nh.Q r_cor ost.er oi in e | an patient . . icularly
human, by (o RiaSRedR o) Fh G Paniere) FRERrRRafs dr SheickdSh na o
formul a | or ligiddisordens @) dpdipidpmi; c 6 hapsirépidemia, (Brhyperniglyceridantiar(@bf .

I nhi bitiqp ofhydieholebrdibiah, FIMNHR HDIMMelds,t (18) SRAYOISERs, Qi2)corti sone, which
is normal |y |ﬁlert(,ﬂ ta coi.g sol V\@hgh clﬁn cause 31 contribute.to the
synptoms of EHSLElergps tilssequelree Y AU VT UATE FOFr-d LB PREtES (Idsi ve anpunt s.
NI DDM and Hv@bdanaingliobesity, (26) 8evDedegenseative 36ase,WD7D@fingpathyy (FBCTI US03/ 17898

The conpoundsegirofditiys (19)eRbhaRy, (06) sgx{c@&ﬁé XCarldUMeP bisor8rs Wheb dsdiihiSDl  over
110-HSD2. Wi le the.inhibition of 11(3-HSDI 1s useful for reducing cortisol
| evel s and t FEStRYSESHEPPIBhs rel ated thereto, inhibition of 11D-HSD2 is

associ atdd with seri oliss abovediefabescnd corsiitivins ean teyipated asing the coBp@uds | sol i s

an inportant apgmuRll orrmoﬁﬁﬁczﬁmqiadﬂiﬁét&mtﬁévﬁm or reduce the risk of

developintg the diseases and conditions described 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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hor nrone, which also acts as an antagonist to the action of insulin in the
liver, such fF that insulin sensitivity is reduced, resuBthargmbar2006r eased
gl uconeogenesi s and el evated |evels of glucose in the liver. Patients who
al ready have ig)ai red glucose tolerance have a greater probability of
devel opi ngVPYHW4I7dj abetes in the presence of abnornal | YCTAGOHKTEM | evel s of
cortisol. High levels of cortisol in tissues where the mneral 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 anmount of an

31( |3; -HSDt; tubﬂﬁallfbw%tﬁra cbﬁlF@ljnfdebeﬂlgﬂéI\d Whéad ¢dil€iqouﬁ@d5ﬁdeﬁhhllﬁmgs wed .
anmeliorating the s 0 and. adm ni strat.ion o t herapeutical ly
effective anﬁ?fﬁ?mﬁar}%ﬂusﬁw’g? Eg[\érin?rﬁ RIDES 85> ?_)‘r’lonaﬂ%lma(}%leoa@ %@Ctﬁé)%ﬁmsn? Wel ays or
prevents t hesishother iz dEvhe pampduad peFdrpulad ivpreferred. Mpeevery, Met abol ic

Sy ?ﬂr Oge' , F%ﬂaﬁiﬂ%}tﬂ)ﬁ@h@a@@%ﬁc{lﬂ&s R¥DleS irpm%@mﬂ{e!cs&b?m\& Fo@@ila B&doCi at ed
Wi obesity, perhaps ue i ncreased..hepat i ucgneqgenesi s.

Abdom nal Sob R Symite staebrurs e bt GrbRRiaptol SARGREE AR

hyperi nsul i nesritemplitpdtat whegl ysedimi cgebination witelotbetrstive imgtediestsshe  Syndrone X,
such as highg ﬁdBfﬁ%%%&tiﬁ%ﬁy&t&%e\ﬂﬂgra&ﬂﬂiﬁﬁ&ﬂé&ﬁ@rﬁ%ma¥ﬂ@ﬁ§eague et
al ., Diabetes 0%% l49: $83-%88. Thus, . t he, adm nj st r.at O{l]lo an effective
amount of an HABYEBELIONEHISFE G Yhe ﬁlusef'dr???l}?e FULPEEAor control of 25
obesity. Longharmacenticadeompositions ofthepredenf BveiSh inaliveltiase that epntdisepeusef ul i n
del ayi ng 100" oPhE%eMRler Adivk R ARSE!, iiddRR8 %4 4 YomRuAE6f RdrhivlaIf the patient
uses an 11(3-HSD | 1 |b|§orf| conbi nati,.on mﬁh c}gnt al ] ed .di et and
exerci se. By reduci ng FAEIRIes Qf pags At fneredignts et el PridrmsEFdM gl ucose at
nor nal concen@mlainatimsa;iﬂmqnmonnlisofdfonpﬂ:ﬁli, and withetr admingstegerd $eparetelytorin ty in the
trga_t menlt. 3%e%5kﬁ%ﬁﬁeﬁﬁﬁ§é&ﬁ&llﬂc6d$pd‘s%ﬁ!ihblﬁ&ébﬁt{'ﬁén&%&deE%Y('-Déped|| di ;i('t};?t €s
and insulin resistance,. |.ncluding,the 1.G. syndrone yndr ome
obesity, reactive hypd§l @ea#&lpeﬁﬁ%swgm ‘E@‘E’F‘?‘fri deni a. Atherosclerosis
As descrilbed above, ir(b)inbuﬁmnmzegsﬁﬁsl#dﬁﬁg(i)a&magm’atsdu@asehmction 35in
Lhee?{“e)ﬁgit Oﬁ&liﬁlﬁfnlgée &% ﬁ@%ﬁmcg,%%@k%%née&éﬁ&ﬁ%é, RECE/555, CrthigRiatdr dand

yp i:he%ik% and other PPAR ligands, incluging PPARc/y dual agonists, such as KRP-
297, and PPARO 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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WO 03/ 104207 PCT/ US03/ 17898 hypertensi on and dyslipidenia contribute to the
devel opment of atherosclerosis, adninistration of a therdpenghibealg6
effective amount of an 110-HSD1 inhibitor of this invention may be
especially beneficial in treating, controlling, delaying the onset of or
prevent i ngWtOFEHM8Ycl erosis. 5 Other Uilities The fol | oMAFSH8Hses,

di sorders and conditions can be treated, controlled, prevented or del ayed,
by treatment with the conpounds of this invention: (1) hyperglycenia, (2)
| ow gl ucose tolerance, (3) insulin resistance, (4) obesity, (5) lipid

di sorders, . (6) dyslipidema, (7) hyperlipidema, (8) hypertriglyceridema
(9) 10 hypergpbiesit&iiid £ 6 a Jaﬁ@)eréoﬂﬂ“.gﬂhiﬂiﬁ%f%holéék&bl dbb@pidaDbuchevel s,

(12) atherosclerosis and .its a%gg’uel %g‘ba@@%&eﬁt@f@%&%@?@%%i? (17)

) e
pancreatiti s, [oF&Fampls gzstingib B@TS%Q}#G
reti nopat hy, ighiBijors, se¢hiasdpzexapple @Bimibe and Gal nfi-oxidunys seghmsmoohecol; and ot her
di sorders where insuli &)Ppm?%%ﬁﬁﬁﬁsﬁ&l @ 8 BRK 84 H in WOOTB14ROVe di seases
and condi tions can be eated Using the c upds . of forpgula.l, or the
compound can be adni ni éi%ﬂ”@ Sy &P@Hﬁs ﬁ%%ﬂﬂ?@m{rﬁédeﬁ%‘%maﬁmmdevel opi ntg
t he di seases phemtemming sibbipasine esltstst redropeptele 1Y.5 iShibitas,dhicaeepteminversti bi ti on
of 11(3-HSD2 agamstbwa@bﬁtg@,rdna@g agﬂeﬂ@gﬁfrmgfosagyhismay actually increase the
amount of cortisol in, the _ieg%lget tissue Wh%% reduction of cortisol is
desired, selective 20 [PHAMIeRLH agid tpaPOrteIdPRIdIS S 1 | i tt1e or no inhibition
of 11(3-HSD2 are desi r éblagents iftended ¥dAuskiBOihflaminatory amditiofis dthar thana |

gener al | Yioha\c3ords D bndch 0 aerfifi i Bbrol dabfh Ok i roh\RRg2bAaR00 M and
preferably | ess than about 1?(5)_nl§[l . Cenerally, the 1C50 ratio for 1113- HSD2
to 11 P-HSD fnefycloaxygangsrioseiectivenpibilers: 28out  two or nore, and preferably
about ten or greater. p)eroteinteosheghesphetseat® ETPHRBUMHDiI@S. wi th an | C50

ratio for 110-HSD2 t0 i SHhtihuRiOE1nA00cRph S RimlEelorgxarpl e, f or

&
conpounds having an | e conpounds I de y nstrate an inhibition
const ant | Co@hagaaceutically acqentaiipsali, hydrats °rtsﬁg'ﬁteé‘3ﬁ§%ﬁr¥?‘?ﬂ§Bmﬁmlthé’ﬂﬁlorp‘i“%cer ably
great er #harvtlid @ftive Mompoumde.uNos liniting@kamplas incldy cdmbinmieos ofivompotdyidaat i on
with one or PQHF L O @R,  suppression
or areliorat i?bgn 0 %?&’ielggwe(ggﬂg?m%%hrﬁptg?%%@ﬁ% ggri&éﬁ%fg{lﬁg%nn%%un’ds_ of Formula |
or the other sg}fg@gurﬁqfvgh/{ﬁ—ppﬁtr?i_uctase 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 preventing 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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.contenpl at ed

Typically the conbination of the drugs is safer or nore effective than
either drug alone, or the conbination is safer or nore dfPeenibes 266N
woul d be expected based on the additive properties of the individual
drugs. Such other drug(s) may be 35 admi nistered, by a route and in an
anount comfBiPM4e¥ed cont enporaneously or -22 8 Decenb@FTEGIETEND

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

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

inﬁl udgs themaﬁﬂaﬁghétﬂtamﬂm“mohéﬂ@illc:@ﬁ@ad : (ﬂbihﬂaﬁtfutfﬁfgﬁmbabdutiﬁﬂmnh %lqrm or nore
ot her drugs e adm nist.er.ed on different quer ' chedules. It is
ad{oﬁa% m\?ﬁgﬁ a‘%}'slgetﬁ{j"loﬁmc d%tﬁ%éﬁf%%%%ﬁ%tpﬁ&%{}%%rgnsgbt i ve ingredients,
the conpound of the phuetberaspeniaiiind pypseat invention ralees tae pharmagayealdi ent or
got h g{ay Ibe %S%ﬁositﬁfﬁfﬂﬁ&ﬁ Ysdhpisésh dcﬂiﬁ!éﬁndiﬂ%ﬁmﬁlﬁ?,rbr\#@ﬁﬁnﬁ&ﬁﬂcd@r used al one.
ccordi ngly, .the r euti ca ositions. of t r.esent ntion
et ude RosdRapRaR PR Rl PR, b SRRt Vit ROARGR b TS ' D1
addi ti on to acepiplewadienf Fornula L Exanples of other active ingredients

that may be adnini st er grk ddhpoGRsi iAahdeudniiotilon sERBRAYSkaDfockRr MUl a |, and
ei ther adm ni stered s '

rat.el.y or. in the sane pharmaceutical ¢ osition,

Chelude. but SRR EuaE Shelifnegd SnPRISrRRS ARG, oA D)
i nhi bi tors; Xephthsimichsahsdemsdpimonesyr masahot budeah gnhglatioPRsmpsahgoni st s such as
the gli 19z on@fidifiraflon, liR@igh HRZAGE suiRbRIbitE AZQH Sivef DAL Wilddsperd oMie- 555,
oal agon ot S skt e atad hARE apseon HCRERE pprainet’ 7% Y 0 |
clofibrate, femotichicntieprasedted éveril dnsagedorm anstpreparyd tyisgviefthelmsthoduch as
Sul Tonyl ur onarinBbAIE anepkiibady] > | L0 0 s Such as. tol butam de - and
?| i pi 21 de. m%t;nifg&%ﬁ%@nﬂ OHEP%?F?MWF@‘%EBR& eascﬁ%;?‘“i bi tors

SucC as cald 2yCcco! J CO& {ﬂmﬂp‘@@lﬂ PO edumju e -
di scl osed i n 40, wide PRHBA 02 Ems PoPHaRbh? SarmridOr Yrad POHE c83posiend0/ 69810

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

-25-



(g) GP-1, 012-1 mnetics, and G.P-1 receptor agonists such as those

di scl osed in W00/ 42026 and W)00/59887; (h) Gl', 4GP ni gddécembeuzddas

t hose di sclosed in WO00/58360, and G P receptor agonists; 30 (i) PACAP,
PACAP m netics, and PACAP receptor 3 agonists such as those disclosed in
WO 01/ 234280 03/10128hol est erol | oweri ng agents such as (i PCHUSIIGNSr educt ase
Inhibitors (lovastatin, ,sinmvastatin, pravastatin, fluvastatin,

atorvastatin, rivastatin, itavastatin, rosuvastatin, and other statins),
(ii) sequestrants (chol estyram ne, 35 col estipol, and dial kyl am noal kyl
derivatives of a cross-linked dextran), (iii) nicotinyl -23 8 December

2006 WO 03/ 1420 bdif300-4m0 3nd #9SpRletditrom B oRlas Bbdut A0 kiff t6ks Mg al

t hereof, (i v) | n?g&n tors of chol esterol absorption, such as for exanple
ezetim be and*BE(& BBtosterol, (v) acyl  CoA: chol esterol acyl transferase
i nhibitors, such as fdarabkmseclawympsbeehxgﬁmaywrytma,nnadcbwmm% such as

probucol ; (khctRB&Eﬁecﬁ&ﬁ%h&b&as%%%et&ﬁné&é&ﬁ?nﬁth?%ﬁ?ﬁ&b parap@R 46 28149; 5 (1)
ur

ant i obesi y C ounds suc dexf en am ne, phenterm ne,
T butran o, DGRRRERGS, 2 HE e asvEPhe SeR S myof BB AP cCopt of | nver e
agoni sts and ant agoni sRasentexeld afe3ppicadly amthe dirm of @ selption orsyepehsions: (n) an

i leal bile agyfiallyplRpRLA WA vs}aﬂ:?'agﬂbﬁﬁonaﬁ}f‘ﬁlcﬁﬂﬁgta%uﬂfdﬁﬁf‘ﬂﬁﬂag or use in

i nfl armatory nd| 0 t het..t han cocC g‘i r] aspirin,
non- st er oi dafy %H’HPI‘?PHP"FE Rigpegngg gan i g Ry ace 2
sel ecti ve i niglyeols endmixiunes t(lex)“.olbnoﬂwMgﬂﬂmgrepsaqﬂmﬁmhabamélw foRTP- 1B)

i nhi bi tong. GkecahaNs phRERARARL I ons i nclude a corrpound of formula I, or a

pharmaceutically accepjable salt, e .or vate t her eof , not onl y with
one or nore 15 ot her pﬁ‘@tﬂh@’ém(% ﬁl?&tablﬁlg?isag‘?ﬁf?‘ 'é;'h%ﬂﬂ" ®i ncl ude
conbi nati ons sqlﬁﬁmmpd)dmmsmnsfanﬁqmwdﬁafdrtlweutt@mpmnmus peperatiert 9fve conpounds
sel ect ted f Ira_? 'ipﬂ ?dé&ﬂ@d&hﬂr%tﬁs ox&ﬂéﬂe&iﬁﬁk W EAS0 sté‘x‘!ti‘%:%é't SQH\?HQ& fheleRiBhi2hdtOr S, (';’PAR
agoni sts - IL.nhybitors 0 and. anti - nmpounds. -
Any sui tab) o PR it ey IR S BSOSO

storage and are usually preserved. The carrier thus includes the solvent or dispersion

medium containing, for example, water, ethanol, polyol (e.g. glycerol, propylene

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
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20 manmmal ,. especially a human, wth an effective dose of a conmpound of the
present invention. For exanple, oral, rectal, topical, pFdPeremdeak00®dcul ar
pul nonary, nasal and the like nay be enpl oyed. Dosage forns include
tablets, troches, dispersions, suspensions, solutions, capsules, creans,
oi nt nent s, WA8VHW4Ws and the like. Preferably the conmpoRRTUSE/IFEnula | is
adm nistered orally. 25 The effective dosage of the active ingredient

vari es depending on the particular conmpound enpl oyed, the node of

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

the art. \Wepei 4t @pid ﬂ)pﬁéte%ﬁ:‘éﬁ?étibﬂﬂ)ﬁ@l&aﬁ]&rﬁﬁﬁ&%‘ﬁy B0% cevafichiopte descri bed
30 herein, for .whic qmﬁﬂnds of. Fornul.a

. r.e .d.ndi , | ctory
results are SOHRETAENA FW@E5@WH§HWH§ng“ﬁﬁ%“?ﬁWﬁ%%%%%Ogﬁgﬁgﬁﬁgnistered
at a daily dudetsbatobprefentuhtlzassay mibiowm Sidimaxdmapoene s¢gbatepntpinet am per
ki I ogram ( mpherfe »bﬁ%t&ﬁhﬁﬂ%hdor&ﬁfxﬁ@ﬂﬁ&ﬁmﬁhﬂ){% Afotlitr St At @nthiiddy dose or
i n divided doses abgut two to six tines day. The to%%l ge?'l dosage t hus
ranges frdm SBYHe B f“ﬁﬁ?ﬁ%‘ﬂéoﬁbmycf%ﬁunr@?@“é?ﬂm)er ng_f rwggﬁ about 1 ny.
t o about 50 spys bri¢fly 4atlhdow szed of a eentrifpgeda podl thaagagsdigl sealed Wit amecenrber 2006
VO 03/ 104207, drGH a3 ndi{ &P & nlty MR incitiEdla0 PIC [Rd hyARGSReubhddn, 45u00¢ from
about 7 ngs._to aqt()io 350 .. JhiS do§a e By b .agg,usdted to.provide the
Optimal ¢ hor SHRHASG PR EBFRSES With AREaEo| Fepen bl A RSP ant i on
rel ates to allfFdsDuimtdbitare sere addeto sichivel. The plhtes weneréssaed andsbalsound of -

For nul a !l(la ° egﬂ%ﬂﬂgf&&?%h% M 5%, BEARdsABli& P a pIY BiR Bq@lr Sol vat e

t her eof , onbi nation wth a pharnaceutic . .acceptable carrier. The

Conposi t i onsSCFW@Ft&RJ’eWBB%%@FW b @cgﬁﬂtﬁgb?%@aﬁoymtfmr%@{’t&mrgs@ opi cal ,

par ent er al (amibbdydionipol bilbding aabaas, spiked withll 25uMABIH egrtisal mas addeditsus) , ocul ar

(opht hal m c¢) 4. ] ot s , Or nasal
des%gé%@cf%ﬁ%lﬁg}elgl]h MR M&u&ﬁﬁlt Ln@addiRedio tRdsé @Blls

al | PHILIR06 ,
depend on t hAONEE MR SEyBPEL A SR AL TS BEI VTS d and [ he
active i n§r echingpotind ihkeefering with e cortisvldinding loytheatibedyt @xthe fPAbeadsdosage form
and prepared by any of the nethods well-known in the art of pharnacy.

ASSAYS: MEASUREMENT 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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The conmpound of Fornmula I can be conbined with the pharmaceutical 15
carrier according to conventional pharnaceutical conpoundiDegetmbehpiGfues.
Carriers take a wide variety of fornms. For exanple, carriers for oral

| i quid conpositions include, e.g., water, glycols, oils, alcohols,
fIavoring‘WQ@Wﬂyyﬂpreservatives, coloring agents and otPEEUSEBITEBNent s used
in the manufacture of oral |iquid suspensions, elixirs and solutions.
Carriers such as starches, sugars and mcrocrystalline cellul ose, 20

di luents, granulating agents, lubricants, binders, disintegrating agents
and the like are used to prepare oral solid dosage forns, e. g , powders,

hard and sof tadewwdoegulm A?t&tlh@itnﬁuba§9ﬁ b&ofarﬁbodﬂ&;%%gﬁa{k@ﬂ eferred

over oral |iqyl L age forns may als0 contalnh a binder
such as gum tbag E&?ﬁ%%géﬁ%%wb &b arch or gelatin; excipients such as
di cal ci um phosphat e; aTbZBdMREhmM@gﬂahnhgmagammMmmwﬁﬁﬁ%mndeW&ErCh potato -
starch, algi ml‘gan&ﬁ:ioquenﬁA m@m%ﬁim&f%&u%wm% 03 lcfh %c%cmeﬁgﬂu
sweet eni ng; aq&&;Téﬂﬁ Zilégcrose tEﬁtose or saccharin. ffay al so
contain aliquid ca plume of ethylapsyatg oyas a@ﬂs%fe%@eétbarerrgomﬂ. als may
be present tdmﬁ@ﬁnagﬂddamanﬁqumKannmdmﬁymamhﬂh@huﬂm&ﬁﬂwh@kﬁh@&mﬁﬂe dosage
unit. For i n%&&ﬁ@mdéﬂi&ﬁ%é@&m&es Oabiast, Bk &LSJ}%J@EM ga%ﬁ rPLl!‘ ar,Qr both.

S

Tabl ets may t andar d. .agueous .or. ngna The

t ypi cal perceﬁ? é%&#’g%?ﬁyﬁngﬁﬁﬁﬁ Jubepngddeied The %%%m%%ﬂﬁﬁnay, of cour se,

be varied frrwméwmz) 258 mjeoft DMSOzontainirt(h igh asbént@fiofofwbiishsdng. Thus,

t abl et s gont &bfisolFof formula | or a salt or hydrate t hereof in an
SER/NY

anount rangin froma I bout 0.1 to as hi as about 1. 5q,
pr ef er abl ygf r gm as | ow™ 6905%;95%((, ?)W?ﬁjnleﬁeﬁﬁnmﬁ%e@h%g@méC-Q&)OG V\Dg
03/.104207 PCFh@S@BJ’gIaPBQBOIhmgqumhbratbd)m 3@6&1eﬁ13nolaﬂdldm&ﬁaﬂ3grﬁﬁ@ﬂ s, f rom as

llow as about pldhaiBl defar@ed ﬁiegﬁééﬁtcrdﬁ)so kﬁbuliltgpeogylino&o%ﬁ 2;4?%@{}0@33 Syrups

or elixirs contaln, . in addition fo t Tve | rose as a
sweet eni n "g‘i Qi Wﬁ’i}’ﬁ 0, the TeSPPRERAQsRolIion gotsd asanp W@ﬂﬁe’ﬁlﬂ a dye and a
fIavorind suémmasmghéwmwcdkmmdhwgemmkﬂummugn@ay6ahﬂmahﬁu@bﬁkﬁﬁ@&ﬁ@'|y in -
the form of @oﬁﬁirb'?dr%al Pdis. q‘ﬂé P@r@e?ft Qghvgrs}&ﬁ%f 8B oiBhER LD fagat €7, and
optionally i n&lcnﬂatecrl]gs e?alijncm AUC
or cortisol over the combined AUC for cortisone and
cortisol.

The following Examples are illustrative only and should not be
20  construed as limiting the invention.

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

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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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 dbdcgrnbeepditati ons
that are in diluted form 10 also contain a preservative. The
pharmaceutical injectable dosage forns, including aqueous solutions and
di spersi onWodk4piwder s for the extenporaneous prepar at iPem/USH3/17898) ect abl e
solutions 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 ncl udes the solvent or dispersion nediumcontaining, for exanple, water,
et hanol, polyol (e.g [ ycerot ;T propylene L ycol a % i qU| d pol yet hyl ene
glycol), suitable mk é“therez@, and vagll\él‘ﬂe oillld  "AgsAvs:
VEASUREMENT OF | NHI B IPDMBN CONSTANTS 20 | n|IDMKF 0 enzynmatic activity was
assessed for test co Ci nti t Pr ¢ ty JAssay (SPA). In
short, tritiated-cor 17|:&){s:}one§1§nﬁlast rate, NADPhl% Ngo act c)@j;]ndytl t ra%/e((:l coeround
were incubated with Im(QMﬁQFﬂ anzynme at 3 PME, allgwconversion to
cortisol to progress| Hyddatifeinng Xbips. i ncubesivgim a progear at on of protein
A coat ed. SPA beads, Ph§1 Iendec W|th anti ﬁgﬁi sol nronocl onal anti body and
25 a non-specific 113=HSBtnktbitor—was eactr—wel | . The m xture
was shaken at 15C apbvifgsthemd 608ad on a| P2 sci|dd | atf on counter
suitable for 96 well | plEtEs. Rer cent i nhi biMp on wad cal culfated relative to
a non-inhibited control welT and TC56 curves were generated. This assay
was simlarly applied to 11f3-HSD2, whereby tritiated cortisol and NAD
were used as the substT@qfeﬂamgsmrcs@faon@dlp@gslmaélsylglemrsgommmﬁ t he

assay, 40pL w4 Wbé@r&eéaéﬂM;@i‘h@%féS Rhae Mé&&ﬁﬂ%M@R&ddﬂ:e@ﬁﬂMf HEPES

Buf f H 7. dded J% | at Solid
compound was® ek 3R pimerh o Bt PAB Ry v el e e ey Bu ST ol g
di | uti on Pn DS 12 Hwicditd esee Beapenisandiubnaits cirberylic eeidt avd 84méthdxy- seven

times. 1L 0f23ﬂ§£ﬁ)7—héﬁaﬁﬁir@£ & @ﬁﬂf&d:tﬂé??& W& ardaed it p%ﬂﬂatecsatventbo t he
substrate. To star t he 35 ?eg\%;i i on, 10L))E)f 11 HSE)lﬁbm c¢rosone from CHO

transf ect ant PHELIYBAG P B%ach -26 8 Decenber 2006 WO 03/ 104207
PCTI US03/ 17898 wel |l at the appropriate concentration to yield approximtely
10% conver si g&?ﬂgsig he starti ng mat er i aI For ultimate cal cul ation of

per cent IIBhI brvon, a ger Ia?b%xyhc acul shown 1n 816 table below as starting material was
added to a dry, 10 mL fritted Myriad reaction vessel under nitrogen (714 pL, 0.1
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.

<]
[e}}

25
 HPLC Conditions
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added that represented the assay m ni num and maxi num one set that

contai ned substrate w thout conpound or enzyne (backgro@idgcended2@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 rQg¥MMY/ sealed with an adhesive strip, m xe#CHER3N1Y898and
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 at e based Mﬂii’cﬁL@ﬁie‘ﬁ’id I!I ation counter such as a Topcount. To control
for inhibitign of anti-cortisol m\%ﬂé&ﬂ&gétl Sgs gl ndi substrate

spi ked with 4°B5AM [ 3] H coMetalde 4 ngle wells. 1L
of 200 pM coBhentdd was added % @riflacrdoacefic sdikEEF AN Waiter aI ong with 10L of

buf fer mstegﬂlﬁf B.€nNzyne. ﬁ"ﬂ%‘?‘[‘% BHI&%Q& hi bi ton was due to 15 conpound
interfering wth the cortisol

d th bead
ASSAYS: MEASBRENERNT OF | N @l%/@)@ Rﬁfffegﬂ%mlﬁf%@ﬁﬂg td ?%nﬁé"&?%gAt est

conpound wasFldwsed orally esmil/mummmal and a prescribed tine interval was

)—I

allowed to e %&%&%SQ & ween 1 and 24 h. Tritiated 20 cortisone was
i njected int avenous ? Cowed several (gl n l.ater by bl oqfﬁ ol lectl on.
Steroi ds wer BUcssion eewl f r & andiliyies cxydedeastion FHXLHE OGP Y- HPLC. The

relative |epekaioal 3H cor UVsare0 ami234tmn.r educti on product, 3H-cortisol,
were detgfm ned for the C %ﬁ%ﬁﬂzﬁ%ﬁhﬂd@rﬂ&? ‘Eﬁ{élmbdéb‘ahﬁef The
i

absol ut e " conversi on, as we ercen tion, were

cal cul ated from these val U&SDQEJS%S%W‘@B%&PW%% |y, conpounds were prepared
for oral dosing by dissolving themin vehicle (5%

hydroxypropybre 1 AG¥C gl%étzrl n v/iv H2O, or equivalent) at the desired
concentrati OTI"BO%H‘O’V%‘UWI’I‘Q a pi cal 10 mlligrans ki | ogram

Fol | owi ng anCelamhi ght faquﬁ@Shem%I%|qji§/Poﬂ90m§ﬂ EQ)"“PCR nice

(obt ai neds f r Biestar | es R verip DTFA @i Wategavage, 0.5 nL per dose per animal,

with three ﬁﬁ mal S per Oa@sﬁn%rlg#ggo%ﬁ%r the desired tinme had passed,

routinely ei 11-cortisone in dPBS was
i njected by P@rlmevt@thwnaﬂuormm was caged for two nin followed by

eut hanasi a i postIffedt HeltBNben .o fpon expi rati on, the nouse was renoved and
bl ood was co d by cardj e..dh itn a 35
serum separ abf%ﬁmfube for ﬂg%f%g’ﬁbp%aﬁ%%aﬁ?ﬁ @%?%%%Sﬁ;anaﬁdﬁlr%g&to al | ow
for - 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

-30-




-27 8 Decenber 2006 WO 03/104207 PCT/US03/17898 adequat e coagul ati on.
After the incubation period, blood was separated into semumadeynber 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 WVPaKtHelTred to a clean microcentrifuge 5 tub&CTSox1$s a 1.0 ni
volume of ethyl acetate was added, followed by vigorous vortexing for 1

m nute. A quick spin on a microcentrifuge pelleted the agueous serum
proteins and clarified the organic supernatant. 0.85 nlL of the upper

organi ¢ phase was transferred to a fresh mcrocentrifuge tube and dried.

The dried spmM resuspended—i_p 0. 25Q L of contaifing a high
-m 18880 tisol for anggys:ts—by .qPLC. A 0. 200
injeced onto [a Metd@l®em I nertsil C P8 chronmatjography col um

concentrati pn

m. sanpl e whs

equilibrated in 30% nethanol. A slow linear gradient to 50% nethanol
separated the target steroids; sinultaneous nmonitoring by W at 254 nM of
the col d stahepstyEng materd forddiagplens] Bn sol ution acted as an internal
standard. The 15 tritium signal s collected by a radi ochronat ography
detector that uploaded data to are for analysis. The percent
conversion of 3H-cortisone to 3Hco Olgwas cal cul at ed as the ratio of
AUC for cortisol over the conbi ned f o, cortisone and cortisol. The
foll owi ng Exanples are illustrative On andPdhoul d not be 20 construed as
limting the invention. EXAMPLE 1 Cen Schene o 1. TFFH, Hydrazi ne,
N---NDW Et,N, 255 *C, | tour ho R "OH 2. 120'C, 12 hrnus R N

/| Ha Starting Material C)--1

. . 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
General Scheme

CS% - .

HoNH

R‘{ Pt Ny
H  TFFH, EtsN, DMF 120°C

10 _
' Preparation of 3-(1,1-diphenylpropyl)-5,6,7,8,9,10-hexahydro[1,2,4]triazolo{4,3-
ajazocine (2-1) :

-3] -



(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/ 178988 Metdrhiner200pL 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 oWD®MlH#g7synt hesi s of a one-di nensi onal, singl eCTAsex788npound
library was performed on a Myriad Core System AII reaction vessels were
dried under a streamof nitrogen at 120C for 12 h prior to use. Solvents
were dried 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- hexahydroazoci ne
(imno ether A)) were dissolved in appropri solvents imediately prior
to use. Synthesis 10 Th arboxylic acid wn in @- tabl-e bel ow as
starting material was 1o sy, 10 fritidiMir§ ad reacti on vessel
under nitrogen (714 MNYO01 Toy NeBh, S o Vil B NINE o" Lh of mam de (DVF)).
Fluoro-N, N, N , N - tetranethyl formam di ni um hexaf | uor oph hate (TFFH) (200
L, 0.1 nmmol, 0.5Min é)IXF]élfollowed by triethylanm ne (400°L, 0.2 mmol, 0.5
Min DVF) and hydrazin phenylyutonoic @cid $3%H6vmig, 0. 06EmmMpl) wabNSolvedie added t o

the reacti on RMMFLGR3 nﬁd.eFlumot»N DU -teEﬁﬁetﬁﬁﬁ%hrﬁi&lnﬂ\ﬁﬁ hé&ﬁﬁor% sﬁlﬁte% C the
e age.

reaction vvas gpfyH Ise

8- Met hoxy 2 aﬁ &%?&d%lﬁ%go%g?tﬁ%@ i 0 'éIt')h"FTre acged 6'6{){}‘?)%’1“’5&?“15 nmol ,
0.25 Min uvﬁ? \Rﬁ%‘e% A5G Al Humins hisdimzine meebatiraler(G6 L) Wit addg@ nAftdhe
reaction was stigeg al@om tatupd 26 fohB0 Rir) BPLAMVS Shdvitd chhpRRBLAM S€

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 ac1d S.M. Product formation was

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

O OH 2-3

2-4 2.5

~32 .




20 every 5 min) and then cooled to roomtenperature.
m xture was anal yzed by LC- M5 (Met hod 1)8 DéEbembenades

crude reaction

After cooling

, the

reaction was purified by preparative HPLC using mass based detection

(Met hod 2).

The coll ected fractions

(Met hod 1)Wof¥#d7ons found to be greater
tared 40 nL EPA vials and | yophilized. 25 HPLC Conditions -29 8 Decenber
2006 WD 03/ 104207 PCT/ US03117898 Anal yti cal :
Polaris"C18A, 30 nMm X 4.6 mm 5.0 m Eluent A 0.1 % Trifluoroacetic acid

were then anal yzed for purity by LC M
t han 90% pur PCY/USKSIE89800! ed i nto

LC Method 1: Columm: Met aChem

(TFA) in Water Eluent B: 0.1 % TFA in Acetonltrlle 5 Gadient: 5 %Bto 95
%Bin 3.3 r%rarrp pack to 5 9% BT g m—Frow—2-51m3m n. Colum
Tenper at ur e: 506 linj ection amount: 5 NL2 f undiluted cryde rgaction mxture
or purifiedifractijon. ' UWilat 220} and 254 nim/ 10 M§: API - ES
i oni zation de, rmass scan ge (104d- 600 ajru) gt Scattering
Det ector Preparatifve LC I\/bt 2: Coljumm: Met aChe apds C{18A, 100 mm X
21.2 mm 10|m 15 |El'uent 2 TFAJi n Water ! B: 0.1%|TFA in
Acetonitril Pre-|i nj ect I|brat|cn: 1.0l m ost-Inject Hold: 1.0 mn
Gadient: 10%B td 1009 6.0 min} hold jat T60% B for an gdditional 20
2.0 mn, ragp bacKH from}80%B to 109% B in 1.5 mn. Flow 20 |nmJm n. Colum
Tenper ature] anbi gnt Injection anountf: 1.5 M, of undiluted qrude reaction
m xt ure. _
2-8 29
o )
H 4
F
2-10 2-11
O
H
2-12 213 .
O+ (I X
H ’ OH
.2-14 2-15
cl
HO Q
/~~OH
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Detection: Ms: API-ES ionization node, nmass scan range (100-600 amu),
fraction 25 collection triggered by detection of M-l Ly@hdeinbat 2006
Paraneters Initial Freeze Setpoint: | h at -70C Drying Phase Condenser
Setpoint: -50C 30 Drying Phase Table: Shelf Tenperature (C) Duration (mn)
Vacuum Setwpos/m20fmliorr) -60 240 25 -40 240 25 -30 8 roeasodness2006 WO
03/104207 PCT/ US03/17898 5 480 25 20 1000 25 The starting material for
Exanple 1-1 is C O OH Retention M5 ESI Cpd Structure Name. Tine ("/z)
(mn) 1-1 3-[1-(4- 1.77 329.87 ~ chlorophenyl)cyclo pentyl]-5,6,7,8,9, 10-
~~N hexahydro[ 1, 2, 4]tr|azol 0[4 3-a]azocine trifluoroacetate salt i 15
Exanyl e 2 Prucedure2A—Generat—Schgne

2-16 2-17
Q Q
H H
2-18 2-19
o 0
.H OH
2-20 - 2-21 o -
 OH
‘ cl O
Q H
222 223
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fCH3 R NH2NH2 R4 ~H TFFH, Et 3N, DWF 120-C 10 Preparation of

3-(1, 1-di phenyl propyl )-5, 6, 7, 8,9, 10- hexahydro[ 1, 2, 4] t ri ag@eofmba-20Mpazoci ne
(2-1) -31 8 Decenber 2006 WD 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 W@ o0s@MMR7(0.33 nl). Pluoro-N N N, N -tetranet hycrasosarsgi ni um
hexaf | uor ophosphate (TFFH, 43.6 ng) and anhydrous triethylamne (46.4 L)
wer e -added and the solution 5 was cooled to OC. After 10 nin, hydrazine
nonohydrate (6.5 pL) was added. After stirring at roomtenperature for 30
m n, HPLCIMS showed conpl ete conversion to 2, 2-di phenyl butanohydrazi de.

8- Met hoxy- 2, 3, 4, 5, 6, 7- hexahydr oazocine (38 nL, 0.249 mmpl) was added, and
the solutionwas stirred at _120C overnight. After warning to room
tenperature,| the plr oduct was purijfied by prepall atdstBoiPLEsaRe |10 i sol at ed
as the trifljyQroaclet at The sal t,,was added (o a <atur ted sodi um

bi car bonat e L{%)qdﬁtl on aﬁs 5 ract ed w t]ﬂan% hyI # ({j’{ the free
base. The extract | was dried over nmagnesi um sul fa@mn) fl I tered and
concentrated t@agijve the purifiedsgriazole (2{1) 239 a[whayhse golid; M5 ESI
(m'z) 346. 3. Conpaunds~2- 2 q 2- 2 repared by essgentiallfy the sane
15 procedurg using t 3‘%@?@6@% ﬁ? cid SSM Prodth formation
was nonitorled by {HP M E>t5aﬁr18,ﬁgONater| al S M |Starting Mteri al

for: R-COOHI|for: ﬁ COQ \53 Hex Ay droft, 2416C
n/ | iazolo[4,3-
\ alazocine

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

| phenylpropyl)-
5,6,7,8,9,10-
| 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
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2-10 2-11 OHO H 2-12 2-13 0-f -~~H CVOH \ / 2-14 2-15 &Dekbmb&32086
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 037104207 PCT/US03/17898

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- 231 3323

Q naphthyl)cyclobuty
1]-5,6,7,8,9,10-
. | hexahydro[1,2,41tr
. iazolo[4,3-
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
N

F

pentyl]-
5,6,7,8,9,10-
hexahydro[1,2 4]tr
iazolo[4,3-

=

_ 3-[1-(2- 2.15 314.2
F
7

fluorophenyljcyclo
W
N

alazocine
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Structure Name Tine (nmz) (mn) 2-2 3-(1,1- 2.77 346. 3 8 Qebember 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,W003Mdahydro[ 1,2, 4]tr Q iazol o[ 4, 3- a] azoci n@CTRSE3/17898
3-(8-phenyl-1,4- 2.22 368.2 dioxaspiro[4.5]dec N_' -8-yl)-5,6,7,8,09, 10-
hexahydro[1,2,4]tr N o iazolo[4,3- aJazocine -35 8 Decenber 2006 WO
03/ 104207 PCTI US03/ 17898 2-7 3-[1-(4- 3.16 352.3 cyclohexyl phenyl) -

1- net hyl et hyl ] -

2-10 3-(1- 2.29 206.3
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- 2.13 2823
phenyicyclobutyl)-
5,6,7,8,9,10-
hexahydro[1,2,4}tr
iazolo[4,3-

alazocine

| o

9,
Bt

Cx

2-14 ) 341-4- 221 282.2
J Mi" methylphenylcycl
opropyl]-

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

alazocine
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N 5,6,7,8,9,10- hexahydro[1,2,4]tr iazolo[4,3- alazocine 2-3 3-[1-(1- 2.51

332.3 naphthyl)cyclobuty 1]-5,6,7,8,9,10- hexahydro[ 1, & Bétamber 2006 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- a]azoeine 2-9 3-[1-(2-

© 2.15 314. 2wp ophiegee7ophenyl ) cycl o pentyl]- 5,6, 7, 8,9, 10- Hopash/ds®s[ 1, 2, 4] tr

| azol.o[ 4, 3-. a] azoci ne -36 8 Decenber 2006 WO 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

2-11 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}-
N\ 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 | 3142
fluorophenyl)cyclo '
pentyl}-
5,6,7,8,9,10-
hexahydro[1,2 4]tr

' iazolo[4,3-
ajazocine
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I azol o[ 4, 3- a]azocine 2-12 3-(1-nethyl-1- 1.97 270.3 phenylethyl)-
5,6,7,8,9,10 ~' ~ hexahydro[1,2,4]tr N iazolo[4, 3- a] azd&Daeemi@rZ®08- ( 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, 9MOHEHMAydro[ 1, 2,4]tr iazolo[4,3- a]azoci ne PE¥USI3DE*Nber 2006
WD 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 _

2-18 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-




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- aJazocine 2-16 2.53 31082ecember 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¥Q0¥1®8209, 10- hexahydro[ 1, 2,4]tr iazol o4, 3- afaysevin®s- 38 8
Decenber 2006 WO 03/ 104207 PCT/US03/17898 '.. F | 2-18 3-(2-nmethyl-1- 2.27
296.2 phenylcyclobutyl)- \ 5,6,7,8,9,10 | N hexahydro[1,2,4]tr Q
i azol o[ 4, 3- alazocine 2-19 3-(1-phenyl-2- 2.25 294.2 vinylcycl opropyl) -
N-N5,6,7,8,9,10-

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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hexahydro[ 1, 2, 4]tr /

| azol o[ 4, 3- a]Jazocine 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- 3 December 2006

yl ) cycl opentyl ] phe
met hyl et hyl ]

286.2 H hexahydro[1,2,4]tr
met hyl et hyI ] pheno

pr opyl ]-

10

15

20

nol

2-21 3-[1-(4°2.09 304.2 <c¢ chlorophenyl)-1-

- 5,6,7,8,9,10- hexahydro[1,2,4]tr iazolo[4,3- aJazocine -39 8
Decenber 2¥083/10489703/ 104207 PCTI US03/ 17898 2-22 3-[ 1- (5PET/US®/198980- 1. 63

I azol o[ 4, 3- aJazocin-3-yl)-1 ~
N 2-23 3-[1-(4- 2.25 302.2 a - | chlorophenyl)cyclo

, 7,8,9,10- hexahydro[1,2;4]tr iazolo[4, 3-

Step 1

N
¢N Br\/\/Br V4
— T
KOH
F F

Potassium hydroxide (1.78 g) was dissolved in dimethy! sulfoxide (5.8
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
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 give a light

yeliow oil (1.0 g). Pure 1-(2-Fluorophenyl)cyclobutanecarbonitrile (0. 45 g)was
obtained after silica gel chromatography.

0

Step 2

N
7 KOH 9
| ———— OH
F ethylene glycol P

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 -
extracted with ether (2% 5ml). 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.

_ NHNg
TFFR, EtN, DMF

Step 3

oc;-r3
; 5 DMF 120°C ; 5 D

-4]1 -~



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]azocine Brisectibhee 2@
General Scheme R, R R, R, RR NC/ NHNNH %~D 5 Preparation of
3-[1-(2-fluorophenyl)cycl obutyl]-5,6,7,8,9, 10-

hexahydr o[WXQ23/1207i azol o[ 4, 3-a] azoci ne (2-24) 40 8 DecemRUEUSBOOHS O

03/ 104207 PCT/US03/17898 Step 1 /N Bra/Br /j F I / /| KOHF F Potassium
hydrOX|de (1.78 g) was dissolved in dinmethyl sulfoxide (5.8 5 nL) [1].

(2- Fl uorophenyl )acetonitrile (0.97 g, 7.2 nmmol) and 1, 3-di br onopr opane -
(0.95 nmL, 9.3 mmol) were dissolved in ethyl ether (2 nmL), and this m xture
vas added dropwi se Ly E%o?@%@r@o&&i&ﬁﬁ%&%ﬁdﬁhéa&&m@Hng'\/olzmnﬂﬁcgprOusl y

stlrrlng at room tenpera

I 00 te raturefor one
o he Ceact Vel ed BIMME A0 2 Bl N AT SR R NGRS The
m xture was Hexhfieisphotphar(THRFE 7dadng 0. Zselmmd)mﬁiambutrhumszhylasmed with ether

(20 m). The7f1 bé.{L gTSSQ ﬁ%‘feﬂ&@%ﬂ%ﬁaﬁfgﬁf% Wf@f'ﬂmn aﬁi}@r&u@e aqueous

| ayer vvas e

conbi ned,> drﬂl@@zﬁv& WadhtSimmels ey 2dded. %t?rtsgffgﬁat g’-‘lg’?}ﬂ%é ?fg’i to give

a light yelmoywoiC- Mﬁsﬁovga)dthﬁbﬁﬁatfbn(oilﬁﬁmomplmywc)rdymitmbut anecarbonitrile

(0.45 g) was carbohydrazide in good yield.

8-Methoxy-2,3,4,5,6,7-hexahydroazocine (47 yL, 0.412 mmol} was
added to the solution of 1-(2-fluorophenyl)cyclobutanecarbohydrazide, and the
10  reaction was stirred at 120°C overnight. After cooling, 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
pd.: Cpd:
e ' ©\/’/N i ©\/’/N
224 | 2-25 \
e /O\/N
F
2-26 ' 2-27 -
F.
2 WQ\/¢N
A

-42 -



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

et hyl ene ene gl ycol

O 1-(2- Fl uor ophenyl ) cycl obut anecar bosiflgcemdef 20081 g,

1.15 mml) and potassium hydroxi de (0.194 g) were dissolved in ethylene

glycol (2 nmL).

After

refluxing for three h at 198C,
was pour edwpDs/go4dt er (5 nL) and 20 extracted w th et hePCERUSHG/58981) .
aqueous solution was acidified with HCL and

extracted with ether

the reaction m xture

The
(3 x5

m.). The extracts were conbined, dried over nagnesium sulfate, filtered
and concentrated to provide the crude carboxylic acid. Step 3 OCH3 N_ O OH

NH z 2 O 23-Ti

H2N 2 D120 N -41 8 Decenber

PCT/ US03/ 17933%'-\(/

mol ) was di
Fl uoro- N, N,
ng, 0.282
added at

nmol ) was a

', N -tietra
| ) and anh
ropm tengerature

ded. After stirring.at rdqomten

ed in

5 min,

z-riuorophenyi)cyc10gyianecarboxy||c aci d
(0.52 nL)f. 229

m dijni um hexaf | ophg&phat
eth*lanine (7)1 Z509 1

anhydrous 5 hydrazi ne
erature for

30 m

2006 WO 03/ 104207

51.3 ng, O0.264

e (TFFH, 74.6
mol ) were

(10 pL, 0.319
n, HPLC- M5

showed t he flopmati

good vyi el d.

the 10 reaction wds stirr

was concentiat ed,

and the product wgs puri

on of 1-(2-fluoropReryd) - ycl obut ane- car bg

8- Met HoxyFa&i3 5, 6, 7- hedahydr opzoci sy, (47 p. L, (
added to the¢ sol utfi on of 2-f Lgor oghenyl ) gycl ¢
20C (verni ght .

aneggt bohy

Affer

cool i ng,
f i ed bgrspreparati

hydrazide in
. 412 mmol ) was
drazi de, and
t he sol ution
e HPLC as the

trifluoroacdgtat §art-
sgﬁﬁhi

bi car bonat e

The

Salt was
on ‘apd extracted wijth ethyl

-4,N

added

0 a saturated sod

i um

Cpd

Structure

7 Name

Retention
Time
(min)

ESI
(m/z)

3-[1-2-
fluorophenyl)cyclob
utyl]-5,6,7,8,9,10-
hexahydro[1,2.4]tri
azolo[4,3-a]azocine

2.10

300.2

2-25

3-[1-(3-

fluorophenyl)cyclob | -

utyl}-5,6,7,8,9,10-
hexahydrof1,2 4]tri
azolo[4,3-a)azocine

2.24

300.2

2-26

3-[1-(2-
methylphenyl)cyclo

butyl]-5,6,7.8,9,10- .

hexahydro[1,2,4]tri

"} azolo[4,3-a]azocine

232

296.2
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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 (3-Dtpmbser 20060l 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/ MD¥VOS3/M42Bt arting Material S.M Starting Materi @acruseri7ssr R R,
Cpd.: | eX~ ~N Cpd: 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 Tinme ESI (rain) (mz) 2-24
3-[1-(2- 2.10 300.2 \ fluorophenyl)cyclob wutyl]-5,6,7,8,9,10 F
hexahydr o[ 1, i, 4} r ——azotof 47 3—afazocine 2=2573{+=(S7T2247300. 2

-2 3-[1-(4- 26 300.2
A fluorophenyl)cyclob
Y utyl}-3,6,7,8,9,10-

| N\ 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

Y 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 }-
5,6,7,8.9,10-

¢ N hexahydrof1,2 Altri
O 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




\ fluorophenyl)cyclob | utyl]- , 9, 10- hexahydro[ 1, 2,4]tri

56,7,8
azol o[ 4, 3-a]l azocine 2-26 3-[1-(2- 2.32 296.2 \ 'N-N net hylrlenyb) 208! 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

fl uor ophenyOpasetasb N N utyll-5,6,7,8,9,10- hexahydr opdT/Pses]1rss

azol o[ 4, 3-aJazocine 2-28 3-[1-(4- 2.44 296. 2 net hyl 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 / nethylphenyl)cyclo N N~ butyl]-5,6,7,8,9,10- N
hexahydro[ 1,2,4]tri azal o[ 4, 3-aJazocine 2-30 3-{1-[4- 2.62 350 3 F3

(trifluoron 2[_[3:%I i B4 Py 2605
' bromophenyl)cyclo
butyl}-5,6,7,8,9,10-
- hexahydro[1,2,4]tri
@ azolo[4,3-a}jazocine
Procedure 2C
General Scheme
Rm
Ru% Rm% ) Riaﬁ(,g _ Hm\{%:@
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
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enyl | cycl obutyl}- N 5,6,7,8,9,10- N hexahydro[1, 2,4]tri azol o[ 4, 3-a] azoci ne
2-%1 3}/{ 1-[ 2-y2.} 29 350.3 (trifluoronethyl)ph FsC N enyl Jeysdepiidr gboe
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¥8081@2020- hexahydro[1,2,4]tri azol o[ 4, 3- a] arovivses/IPssacedure 2C
General Scheme Rib Rta ~Rb Rra Rib OR\rta'~ % Rte91X N N 5 Preparation
of 3-[1-(3, 4-difluorophenyl)cycl obutyl]-5,6,7,8,9,10- _ ,
hexahydro[ 1, 2, 4] tri azol o[ 4, 3-a] azoci ne(2-33) Step -1 F % Br,,,,,., Br F.

| / ~! 1 KOH (3,4-Difluorophenyl)acetonitrile was converted to 1-(3,4 10

di | uor ophenyAgg vehiap ut BECRE O, s0d Gurbill haWIHLS D B Offe 96260 Pod 1 7
Procedure 2 %lrassv&agg to room FI:)empezrairur'.s 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 funhel and washed with water. The organic layer was dried over sodium
5  sulfate and concentrated to give the desired aldehyde.
1-(3 4-Difluorophenyl)cyclobutanecarbaldehyde (240.0 mg, 1.22
mmol) was dissolved in zert-butanol/tetrahydrofuran/2-methylbut-2-ene (3.0 mi/1.0
ml/1.0 mL) and stirred vigorously at room temperature. Sodium chlorite (243.4 mg,
2.69 mmol) and sodium dihydrogenphosphate (370.4 mg, 2.68 mmol) were dissolved
10 - in water (1.2 mlL) and added dropwise to the above solution. After stirring for one h,
TLC 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 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 mL), dried over magnesium sulfate, filtered, 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])cyc1obutyl]-5,6,7,8,9,10—hexahydro[1,2,4]tr1az010[4,3-
aJazocine (2-33) following the method described in Procedure 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 Matesial Starting Material

; ' Rip

S.M. Fra~tt / S.M. Fiamfi 4 N
J e /

for: \’(// . for: W
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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 apesaERB8d 006! €
(384.5 ng, 1.99 nmol) was dissolved in toluene (30 nL), and cooled to
-78C. Diisobutyl al um num hydride (DIBAL-H) (1.0 M solution in hexanes)
(3.98 nL, 809813l ) was added dropw se. -45 8 Decenberc2@Ba/ 178 03/ 104207
PCT/ US03/ 17898 After stirring at -78C for 30 mn, 5%sulfuric acid (2 nL)
was added. The reaction’ was warned to roomtenperature, stirred for 20 .
mn, and filtered through a pad of celite. The pad was washed w th et hyl
acetate, and the entire f||trate was added to a separatory funnel and
washed with TEr.| e or gamrc—tay o—over =5, sul fate and

concentrat ed t0 3gi e the desired alde yaé4

1- (3, 4-Di fI Jor ophenyl ) cyslequt anecar b | dehy . 1.22] mol) was
di ssol ved ir ten-butanoY ahydof ur Q- -ene, (3 0 mfJ1.0

m J1.0 nL) 4dnd stijrredFvigoeQus#y at ' b chlorite

(243.4 ny, |2.69 ng, 2.68 nmol)
were dissolved 10 )in water (1.2 nl) above

sol ution. Afiterssstiirring for one h, %ghawed the reaction was conplete.
The volatil g solvents were renoved under ™ vacuumg and the product was
diluted with water; thenyased with xane . \{ 3us sol ution
was acidifigd with 6 N )«dro hl ori c i 2.8 Affter extraction
wi th ethyl ?lCEt atg (3 x t he jconbi n were 15 washed

with brine (5 nlL)/, dried over magnegi um su and
concentr at eq o- r‘r_n\ll rln (1‘hﬂ r‘IQQI red lcar hn)(dl ic acid (125 ng) . St en 3 CI:H3

FFNF NHNHZ—ZWA No \ NN NHZ 2-38
Fa
e W
Gl T
¢l
Retention | MS
Cpd Structure Name Time ESI
(min) (m/z)
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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F OH TFFH, Ei 3N, DMF F N DWVF, 120CFNH~// 20

1-(3,4-Difluorophenyl)cycl obut anecar boxylic acid was conveEpéainie? 2806
[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 wWomy/mi2818. 2. Conpounds 2-34 to 2-38 were preparesodayssssential ly
the sane 25 procedure using the appropriate disubstituted

phenyl acetonitrile. Product formation was nmonitored by HPLG/ MS. Starting
Material  Starting Material Rib /Rm SM Re\r'~/ SM S M Re~~ Nfor.
for: -46 8 Decenber 2006 V\D 03/ 104207 PCT/ USOS/ 17898 2-33 2-34 FF '"EF
2-35 2-36 (Tpﬁg TCPITT7—C—2-3 =38 FF Retentton—M3 Cpd Structure
Name Time ESF33(min) (pn/z) 2. ﬂzﬁ-ﬂ @ (2, 4- "l 162518, b 3501 .
di fl uorophenyl ) dycl N-IN obutyl ] -| dichlorophenyl)cyel
& I obutyl]-

AN 5,6,7,8,9,10-
</ \]“ hexahydro[1,2,43trd
[: azolo[4,3-alazocine

Ci

2-36 3-{1-(3.4- 2.65 350.1
| dichlorophenyl)cycl
obutyl]-
5,6,7,8,9,10-
hexahydro[1,2 41t
azolo[4,3~alazocine

=

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

é azolo[4,3-alazocine

2-38 | 3-{1-[2-chloro-6- - 2.56 | 3842
,},—-—N\ (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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5,6,7,8,9,10- F N~ hexahydro[1,2,4)tri azol o[ 4, 3-a)azocine -47 8 Decenber
2006 WD 03/104207 PCT[US03/ 17898 2-35 3-[1-(2,4- 2.51 38®etember 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] 1Wo0%3/64Z078, 9, 10- N hexahydro[1, 2,4]tri azol o[ #cBAS}sized8i 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]azocine 2-38 3-[1-[2-chloro-6- 2.56 384.2
a N (trlfluoronethyl)ph enyl]cycl obutyl}- F, 5,6,7,8,9,10 '
hexahydro[ 1, 2,4]tn azol o[ 4, 3-a] azoci ne

< 6GH3 —’2
NHpNH .

R Er— R_<—N : /

CHy;  ethylene glycol H He toluene, 126°C

heat

Preparation of 3~(1-(4-chlorophenyl)cyclohexyl)-5.6,7.8,9,10-
hcxahydro[l ,2,4]triazolo[4,3-alazocine (2-39)

Gt

0
NHzNH, ,N
e ——
athylene glycol H toluene
heat heat

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]iriazolo{4,3-alazocine (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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Procedure 2D GCeneral Schene 48 8 Decenber 2006 WO 03/104207

PCT/ US03/ 17898 CH3 ', (Q NHZNHZ ~H~ryp R R-CCH3 et hyl enes Dégmatieridoog JHz

tol uene, 120C | k heat Preparation of

3-(1-(4-chl orophenyl)cycl ohexyl)-5,6,7,8,9, 10-

hexahydr o[O3 MY azol o[ 4, 3- a] azoci ne (2-39) C  %WNH2 NF@NS?-"{/!"NSet hyl ene
glycal H toluene heat heat 5 Methyl

1- (4- chl or ophenyl ) cycl ohexanecar boxyl ate (277 ng) and hydrazine hydrate
(0.30 nL) were dissolved in ethylene glycol (5 nL) and heated to 150C for
15 It. The.solution was cooled and water was added (5 nlL). The resulting 10
preci pitate mas: col |l ected mymﬂﬂamr ation' and dried under vacuumto give the
acyl hydraz(bcl&m“]l% E |te solid. Anhydrous toluene was added to a
m xt ure of 1- op én 1)cycl ohexanecar bohydrazi de (62 ng) and

8- met hoxy- 2, I8jeation gnount: hexéﬁ ydlr oazocine (40.1 ng). The reaction vessel was
heated to 120&ear ni ght, Jivtvdicieesiagn it was cooled to room tenperature
and the solvent was evaporated. The crude product was purified by colum
chromatogfaphy to give 3- (1 4-

chl or opheny| AnalyticahleG Method for Fxampie 220- hexahydro[ 1, 2, 4] tri azol o[ 4, 3-a] azoci n
e (2-39) ascauhite soli dWaz&s_B(ﬁmmBjm,u@xBMﬁmd for Exanple 2: Col um:

YMC - PACK S mm X 2 luent A: 0.05 % TPA in Water El uent
uFIHJAAC ﬁp@% TRA %n Water

B: 0.05 %T etonitr
Eluent B: 0.50 % TFA in Acetonitrile
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 p.L)

Column Temperature: 30°C
JInjection amount: 10 pL of undﬂuted 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
A

‘ NN 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 cyanutic fluoride (8.9 mL in 25 mL
' dichloromethane). After stirring at room temperature for one h, TLC showed that the

Ci
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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 min ranp to 50 % B; be8 Deeembdr®0a6d 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.We8HWAH Tenper at ure: anbi ent I nj ecti on anoun®CTASE/17§98

Det ecti on: photodi ode array 5 Anal ytical LC Method for Exanple 2: Colum:
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 %Bin 4.5 mn, hold
for 0.5 munute, ranp back to 108 in 0.5 mn Flow 2.5 mJmn (going into
the M5=250 LipactiGRivdstoniemeTad sohtion IDEaddefl 64 separatompfntel cdfaihingficeundi | ut ed

crude reacti Pl - ES positive
i oni zati on rﬁg%ﬁi(\#ﬁe?gﬁf%b Fass %baggﬁgagéﬂye{%% r%@&aar%bé@a amu LCl- Low=
150- 750 amu magmesian spize: figsd apdeonsritated OWQHE%@DQEG@(B‘O%% Exanpl e 3

Procedure 3A 25 Prepanahid@bustydizing (Zid oLpphatissolved &l @biohiatle (HOdLy dr azi de

5 and cooled to 0°C. Triethylamine (12.8 mL) was added followed by 1-(4-
chlorophenyl)cyclobutanecarbonyl fluoride (10 g) in acetonitrile (25 mL). After
stirring at room temperature for one h, the acetonitrile was removed by evaporation.
Product was obtained after silica gel chromatography.

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

Step1
: F, R |
F ) Br\/\,Br O P N DIBAL-H O NaClOo
et i e~ \ -
\©\///N KOH 4 tolene H  2.methylbut-2-ene
> NaH;PO,, t-BuOH, THF
N N
° _NENH,
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-



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) wasDéeiehsimdr\2006 i n

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

di chl or omeWR&AHE207Af ter stirring at roomtenperature forPCEABIHITEB 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 nlL). After vigorous shaking, the organic |ayer was renoved, dried over
magnesi um sul fate, filtered and concentrated to give the carbonyl fluoride.

Anhydr ous  hyghadis efaasoé’ma&t&dwﬁﬁeﬁeasedmednL)nmeeltgmﬁcuayefsmfeloo m.) 5 and

cooled to OC l,.am ne

chl or opheny! 5% &l?egb%ygr?é’ﬁrd?ﬁ%lﬁwmﬂ%%erl c?%gg%ncg# a%ce llél%td %lihl e (25 m).
After stirrprduca(8.85gims noalpaeliavueib for one h, the acetonitrile was removed
by evaporation. Product was obtained after silica gel chromatography.
Procedure. 3B $ 10 Preparation of

1- (4-chl oﬁrophenyl ) cycl opr opanecar bohydrazide F C NINC G OF)" N-F O
zz Ol- Hpyridine F SyN, AcCN NNHZ SEE2C12 H

1- (4- Chl or ophenyl) cyc I@meo]p @gbaﬁem,ﬁmﬁqgfgglgl 508 fagnoBr ocedur e
DMERRCE kb s e
Dusobutylalummum hydride (DIBAL-H) (1.0 M solutlon in exanes 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, TLC 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 mL), dried over magnesium sulfate, filtered and concentrated fo provide 1-
(4—ﬂuomphenyl)cyclobutanecarboxyhc 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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Step-1 F. FF 1 BrwBr yi~N DIBAL-H, NaClQZ IN KOH '\ toluene H

2-net hyl but - 2-ene  NaH2PO4, t-BuOH, THE F F. OF | N N &Pecémbesz F O
NHZ ~\H pyridine v F & 3N, AcCN H c¢x2ct2 Potassi um hydroxide (8.2 g,
146.1 mol ) was dissolved in dinmethyl sulfoxide (100 ni) [1].

(4- Fl uor opWEAYIY#et onitrile (6.87 g, 50.8 nmol) and 1, BCTESVHHBormopr opane
(5.4 m, 53.3 mmol) were dissolved in ethyl ether (10 rrL) and this m xture
was added dropwi se to the vigorously stirred potassi um hydroxi de solution .
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 which was washed V\Atlnretdﬂer O m.). The f&lirate was added to

a separatory funnel, w 5 2006REAND 0
PCT/ US03/ 17898 aqueous r \R/éé‘a%')&EP’é?cte Xt h &uprer
organic layers were conbined, dried over nEgnesi um sul f ate

m.). The
filtered and

concentrated to provide the product (8.85g0Q) as a pake yellowoil. 5 Step
2 Crude 1-(4-fl uorophkaspi Lcycl ecar bon e (8 %0 5 mol) was
di ssolved in anhydﬂﬁeﬂylbmeaénuene , NHNH,

Di i sobutyl al uni nuiff#iPatEAe™ DI BAL (1 0 M s t| on in anes, 60.6 )

was 10 added dropw se. The reaction was nonitored by TLC (Hexane . Et hyl
acetate 9: 1). After stirring at -78C for one h, 5 %sulfuric acid (20 m)
was added. The reacti oir(4~ﬁh19r0nh¢rrybabetqmmhdﬁﬂﬂgnmmnel -basmg-z-ed for 20

mn, and fil tohloasitiahc GUDE) 38.9RAG01 bind benzyltriethytammonium chioride (TEBAC,
3 127.6 mg 0.56 mmol) were added to a flask and stirred vigorously [2]. Potassium -
hydroxide (50% in water, 195 mmol) was added dropwise. After stirring at 40°C for 5
h and then at room temperature overnight, the reaction was diluted with water and
extracted with dichloromethane. The organic layer was collected, washed with 1N
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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celite. The pad was washed with ethyl acetate, and the entire filtrate was
added to a separatory funnel and washed with water. The &?epsmber Relfer was
dried over sodium 15 sulfate, filtered and concentrated to dryness to give
t he desired al dehyde. 1-(4-Difluorophenyl)cycl obutanecarbal dehyde (8.8 g,
49. 4 ol )WRAH1047ssol ved in tert-butanol (90 nl), tetr ZEYASEHI$%n (30 nl)
and 2-net hyl but-2-ene (30 m) and stirred vigorously at room tenperature.
Sodium chlorite (9.8 g, 108.7 nmol) and sodi um di hydrogenphosphate (15.0
g, 108.7 mml) were dissolved in water (54 20 nL) and added dropw se to the
above solution. After stirring for one h, TLC showed the reaction was

conpl ete. The vol ati | enegih d the product
w&mn@;&ﬁ&@néﬁmﬂﬁg 89! ﬂ?%) wégﬁ&a#ﬁg

was dil uted wat.er .t hen wa gueous

sol ution vvas\% w’af P VI%IW?WWEE&%% ?ﬁg(ﬂ’mﬁl) abfter 51“5’“}314‘ 60°Caf t er
extraction ot 30@mMM@le@ﬂcmv&ﬁﬁmmﬁ_mthymE-cgﬂnﬂ&bm@clobﬁ)pm{egan| c

| ayers were vaseehivbdd) 25 bri ne (20 m.), dried over magnesium sul fate,

filtered d concentraﬁ,&to fhé'll
(4-f 1 uor ophenyl ) cycl obaf x‘iﬂe agune2281g) 898 1- Thi s car boxyl i ¢ aci d

was convert ewmwlwtﬂummmbowm;de)(ﬁtynigbbuta&@d t6 gietighpMdr azi de usi ng

Procedure 3A.cyHb Ronipan ﬁ@ﬁé gxtred o
1-(4-fluorop Y gﬂgﬁggﬁ;ﬂ ng}c%g & rfgl{zi|S qtgg %foﬁgce éllo E(f@%l WO
03/ 104207 P lﬁi& % F‘Elwﬂﬁpmeﬂ';mte » Rndhepgsidue weg purifigdksiOH, TEBAC
tol uene H | ~ ProyR@H@ZHPLE and Bofate ab tho trifftudbaca sAlt. rrmmltmh a&ea&ﬁam -~ F

NHNH Na%PO%atTura@dQﬁlﬁhBﬂﬁnéarﬁo%aél gﬂg&?ﬁﬁ%h@&&% ét}lill &atg?b give fe fr%e? 9

mmol ), 1-bro | or oet hane

benzyl tri et hiﬁo %m%ﬁ.%ﬁ%ﬁmﬁta’és ﬁlqvéswerma@eqws faigy fitessd andrepnpeniiated added

to a flask anelgyeBrdrdcclopgpybirl-phdnFlcyclRaas4iram AL (3e); V08¢ n wat er,
195 mmol ) wagmpgdesadropwi se. After stirring at 40C for 5 'h and then at

room t enper at ure overnight, the reaction was diluted with water and
: 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:
RN X K ‘ |
a2 n R\(‘;N\F‘2 | X | n
3-1 H|1 3-2 1at 1
H :
N. A’rﬁ
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extracted with dichloronethane. The organic |ayer was col |l ected, washed
with IN aqueous hydrochloric acid, washed with water, asddabember 2906
magnesi um sul fate. 10 After filtration and evaporation of di chl or onmet hane,
t he crude product g) was obtained
1-(4-FIuof@ﬁﬁ@ﬁyﬁycyclopropanecarboxyl|c aci d was prepa®€d/Usais®he crude
1- (4-fl uorophenyl)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 uorophenyl ) cycl opr opanecar bohydr azi de) using Procedure 3A. Procedure 3E
General Scheme 0 NH2 X R3 N, z MOIf RB N n Hh R3 R p R2 Toluene, EtsN

Rz 20 Preparatton

of 3, 4-di cyc db?opyl 5- (1- phenyl|c@t|jobut 13441, 2, 4- trlazol< ¢B11n |~NH2
N-V WOTf H Fodyene, E[AN -[53 8 DeceItfecP 03/ 104207
PCT/U803/17598 NEt 1r|fHﬂorcnethanes | f on (8 L)Hmas adgled tlo N
cycl opropyl gycl opr arfi de |(98.p ny, |0. 788 \A1ter stirring at
60C for 30{ mn, yed cl gan donvefsion|to nethylo
N-cycl opropyl cyc) opr opan&- carHoxi nfi doafe. 5{Toluene (2 nlL)| tri/ethyl ani ne
(223 pL) and_1- phenyl cycl obut anecar bohydr aziide (90 ng) wer¢ added tio

met hyl N- cqugpropyIcycIopropcn@pa hoxd ig_dogte and stirred aky )09 ftor 3 h

AY”4

and 110C fof 1 ter coollrg, tlhe racti ORcy oncentrateéd,) and the
resi due wasj purifieg_by N atlve HHLC and i so bd as t he
trifluoroacptatel s&lt: was added toja 10Ssatypated| sodiium
bi car bonat e] sol uti on d ex ted W t hy et hyl acetate , jye the free
base. The ofganif extract was crled ovef nmaghesium sul fate, filf{eredq and
concentrate
3-7 F 1 3-8 F 1
N : H
N
3-9 F| o |30 B | 0
“ _
N : ' %‘/H\
. 0 ‘
3-11 | al o |z | aq oo
Fa00
H .
N H
W N
o]
3-13 F 0 13-
£,C0 _ i4 o cl| 1
H H
SN .
O
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to give 3,4-dicyclopropyl -5-(1-phenyl cycl obutyl)-4H1,2,4-triazole (3-1);
MS ESI (mz) 280.2. The other conpounds of Exanple 3 weréDerapzar 280Gy
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. CompoWlRE¥31Y was isolated as a byproduct in the SYAMUSEXIT880f 3-18.
The nethyl am des were prepared fromtheir corresponding nethyl esters and
met hyl ami ne using well -established protocols. The ot her am des were
conveni ently prepared from comercially available 20 carboxylic acids and"

am nes usi ng 1- (di net hyl am nopropyl)-3-ethyl carbodiinm de hydrochloride as
t he reagent gﬁgspubl i shed procedgge ﬁ t| on of the acyl y?r zi des
was described 1'n Prdures 3A, ) & &r i%g Acyl
S.M Carboxdm de fi deyS. M box - i i for Hi Ra
tXN R2 X n{R YN 2 X N\?{-lHlSZ ‘ < F---t---4- 8
Decenber 2006 03/4104207 PCIfI USO8/ 17898 3 1 FBCO/4 | HI
HYp 03-%5d 13-60d 1 HHA3CO
3-17 | Ci i 1 § 318 cli1
. N
~ N g\
Q
Q
3-20 Ci]| 1 }32 Cl{1
H H
U‘\ilfr”\ Q\r”\
G CFa0 o
3-22 B o N I A %, 7 Clyi 1
H :
A @Tn\
F Hs
3.25 Cl] ¢t 326 10 B |
' 5
H N
[;:]\W/&\ ﬁ;:[::]\nfg\‘
CHO O 8
3-27 Ct] 6 } 330 F 1
N N
0 0
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c

CF3 3-7 F 8
1 0312C 0 yy HN~H 03-13 F 0 3- 14 &Detemb@C06p H
enber 2006 WD 03/104207 PCT/US03/17898 3-15 G 1 3-16 d 1
N OHOO3-17d 1318d 1 H \ H (\ | H~d\ N
WO 03/104207 PCT/US03/17898
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003-20d 13-212dAd 1 OCFSO0O03-220CA 13244 1 [/ H\
3-254d 13-26 d 1 Hp\ I M OHOOs O 3-8Deckmbeil2® F 1 O

Hs
56 8 Decenber 2006 vyyy( WO 03/104207 PCT/US03/17898 3-31 d 1 3-32 d

H I

COOHO\ N\WVAH p~p 3-33CA 13-34CAA 1 j H~NI1IN ~N O3-35
3-36 ¥P03104007 ¢ \ N PCT/US03/17898
Retention | MS ESI
Cpd Structure Name Time (min) (m/2)
31 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-12 A-triazole
N 7
v
33 3-[1-(4- 2.75 324.2
o chlorophenyl)cyc '
lobutyl}-4-
methyl-5-phenyl-
N 4H-1,2 4-4riazole
== N ’
/N"(©
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3-37 d 13-38Cd 1 ¢l HH "Noy OO 3-39Cd 13400 1 FC/ A H/

H\MNMNVM d O-57 --------- I 8 Decenber 20D6EcaNd&3200604207
PCT/ US03/ 17898 Retention MSESI C pd Structure Nane Tine (mn) (nvz 3-1
3,4- 2.17 280.2 " _. dicyclopropyl-5 - (1- $4 phenylcycl obutyl N

A) -4H 1, 2, WOO3/iM435 e  3-2 3-[1-(4- 2.52 314.2 a chl or opeEMPI315§48
| obutyyl]-4,5- dicyclopropyl- N 4H 1,2, 4-triazole N 3-3 3-[1-(4- 2.75 324.2
chl orophenyl)cyc |obutyl]-4 - nethyl-5-phenyl - _

3-4 3-[1-(4- 3.33 408.1
& chlorophenyl)cyc
lobutyl]-4-

N methyl-5-[4-
A A (trifluoromethox
m% y)phenyl]-4H-

1,2, 4-triazole
3-5 3-[1-@4- 2.59 3283
chlorophenyl)cyc '
lobutyl]-4-
cyclopropyl-5-
N (1-

N '-methylcycloprop
v k y)-4H-1,2,4-

triazole

3-6 ' 3-[1-(4- 3.85 . 476.0
& chlorophenyl)cyc
Iobutyl}-4-(2,2,2-
trifluoroethyl)-5-
© N [4-
/ N (trifluoromethox
FsC y)phenyl]-4H-

1,2 4-triazole
OCF,

37 4-cyclopropyl-3- 234 312.3
[1-(4-
fluorophenyl)cyc
lobutyl]-5-(1-
=N, methylcycloprop

N-¢ y1)-4H-1,2.4-
; triazole
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4H1,2,4 triazole N N N -58 8 Decenber 2006 WO 03/104207 PCT/ US03/17898
3-4 3-[I-(4- 3.33 408.1 chlorophenyl)cyc If _ |obutyl]-3aDeetimper BOE4- - N
| ~N~ (trifluoronethox L=F y)phenyl]-4H 3 1,2,4-triazole 3-5 3-[1-(4- 2.59
328.3 C chloroghenyl)eye | obutyl]-4- - cyclopropyl-5- (1 ~NA I

met hyl cycl $BOHHP420 y| )-4H- 1,2, 4- tdazole 3-6 3-[1-(4- 3PEH/UNBATES

chl orophenyl)cyc ci lobutyl]-4-(2,2,2- trifluoroethyl)-5- ~Ti [4 N
(trifluoromethox F3C y)phenyl]-4H 1,2,4-triazole OCF3

3-8 3-[1-(4~ 3.04 392.1
R fluorophenyl)cyc
N—I\‘I‘ : lobutyl]-4-
' N>"©~ocn=3 methyl-5-[4-
\ {trifluoromethox
y)phenyl}-4H-
1,2 A-triazole
3-9 3.4~ 207 284.2

R dicyclopropyl-5-
N fluorophenyl)cyc

< A lopropyl}-4H-

_ 1,2,4-triazole

3-10 ' 4-cyclopropyl-3- 2.28 2982

[1-(4-

NNy .} fluorophenyl)eyc

l N}‘m lopropyll-5-(1-

A methylcycloprop

: y)-4H-1,24-

iriazole

3-11 3-[1-@- 247 314.1

cl chlorophenyl)cyc

- lopropyi]-4-
“{W propyi]

N cyclopropyl-5-
Aoole

. methylcycloprop
yD-4H-1,24-
triazole
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3-7 4-cyclopropyl-3- 2.34 312.3 F [1-(4 fluorophenyl)cyc |obutyl]-5-(1-
-, N N nethyl cycloprop triazole ~Nyl)aH 1'2 4 -59 8 DeckDbexmizd@606 WO
03/104207 PCT/US03/17898 3-8 P 3-[1-(4- 3.04 392.1 fluorophenyl)cyc NN
| obutyl]-4 N OCF3 nethyl -5-[4- (trifluoronethox y)phenyl]-4H

1,2,4-tri a¥819¢1824 3 4. 2. 07 284.2 F dicyclopropyl-5- RCTASE3/{7898 N

fl uorophenyl)cyc lopropyl]-4H 1,2,4-triazole 3-10 4-cycl opropyl-3- 2.28
298.2 [1-(4- NN~ fluorophenyl)cyc N 1opropyl]-5-(1- nethylcycl oprop
yl)-4H1,2,4- triazole 3-11 3-[1-(4- 2.47 314.1

3-12 3-[1-(4- 3.16 394.1
¢ | chlorophenylhcyc -
o oer, | lopropyll4-
| methyl-5-[4-
(trifluoromethox
y)phenyl]-45-
1,2 4-iriazole
3-13 3-[1-(4- 2.49 378.1

@’N fluorophenyl)cyc
. I ocE lopropyl}-4-

, t?\O h methyl-5-[4-
(trifluoromethox
y)phenylj-4H-
1,2 4-triazole
4-{5-{1-(4- 241 340.1

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

3-14 ¢

methyl-4H-1,2 4~

triazol-3-

vl}phenol

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

N"N\ ' lobutyl]-4-
methyl-4H-1,2.4-

triazol-3-
_ vl }phenol
| 3-16 ' 3-[1-{4- 3.12 374.1
' chlorophenyl)cyc
':@ lobutyl]-4-

| methy}-5-(2-
naphthyl)-4H-
1,2 4-triazole
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Cl ' KI chl orophenyl)cyc N lopropyl]-4- N cyclopropyl-5- (1_

met hyl cycloprop yl)-4H1,2,4- triazole -60 8 Decenber ADécener@80604207
PCTI US03/ 17898 3-12 3-[1-(4- 3.16 394.1 ~ N chl orophenyl)cyc |opropyl]-4-
met hyl - 5-[ 4- ](‘trifl uoronet hox vy)phenyl]-4H 1,2,4-tri azole 3-13 2.49
378.1 F fVO&YE¥nyl )cyc N~ pCFs toPrOPS 1]-4- | N ' tACTAISPRATENB| - 5- [ 4-
(trifluoronethox vy)phenyl]-4H 1,2,4-triazole 3-14 4-{5-[1-(4- 2.41 340.1
ci chlorophenyl)cyc N N N | obutyl]-4-

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-
/ 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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nmet hyl -4H1,2,4- triazol-3- |} henol 3-15 2-{5-[1-(4- 2.48 340.1 <ci Ho

chl orophenyl )cyc |obutyl]-4- nmethyl-4H 1, 2,4- triazol - 38 Ddcetmboo?008- 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 We¥/194Y3/ 17898 3-17 3-(2- 2.94 358.0 Ol/ c~ PCEWSEYGHEenyl)-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 |I|obutyl]-4- NN

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 .
3241 3-11-(4- 2.84 338.1

¢ 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\—NN triazol-3-y1}-

e 1,2,3-

_ benzothiadiazole
3-27 3-[1-(4- 2.33 300.1
chiorophenyl)cyc |

lopropyl]-4,5-

N .
o dicyclopropyl-
N J 4H-1,2 4-triazole
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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 NI N N |obutyl]-4- nethyBDedermbr 2006/ N
3-20 3-[1-(4- 2.55 366.1 a

triazol-3-yl}-1- ~ N> nethyl -1 H benzi m dazol e
| obutyl]-5-(2, 3-

chl orophenyl ) cyc

N N di hydro-1 j

benzof ur an- 5-

yl ) - 4- met K002 2 4-triazole 3-21 3-[1-(4- 3.11 408. PCTAIS03/17898

chl or ophenyl ) cyc
1,2,4-triazole

y) phenyl ] - 4H

| obutyl]-4 N.N OOF3 net hyl -5-[ 2-
-62 8 Decenber 2006 WD 03/104207

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

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-

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

methoxyphenyl)- |

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

(trifluoronethox




| 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 |obutyl]-4- | N @&Hyessatibeylods (2 /
nmet hyl phenyl )- 4H1,2,4-triazole 3-25 3-[1-(4- 2.70 354.1 C

chl orophenyl )cyc | obutyl]-5-(2- N~ nethoxyphenyl) 4-nethyl-4H

1,2,4-tri QYBP¥104HT6 5. {5-[1-(4- 2.82 382.1 chl or opheny[PCa{S03786ut yl | - 4-
methyl-4H1,2,4 i triazol-3-yl}- 1,2,3- benzothiadi azole 3-27 3-[1-(4- 2.33
300.1 d chlorophenyl)cyc 1lopropyl]-4,5- N-}N dicyclopropyl- N

4H 1, 2,4-tri azol e

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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63 8 Decenber 2006 WD 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]8&dcerhper, 2006ri azol e
3-31 3-[1-(4- 2.80 372.1 of chloroPhenYl)cYc / N-NIlobutyl]-S(3- CH3
fluoro-4 nethox [23henyl )- 4-methyl-4H 1,2,4-triazole 3-32 2.51 358.1 ci
chor ophenyVP&¥#M207 NN | obutyl ]-4 N nethyl -4H- 1, 2, 4- | @ATUSPHIES- 3-y| } - 2-
fluoro henol 3-33 3-[1-(4- 2.92 350.2 <ct NON cl orophenyl)cyc |obutyl]-4-
cycl opropyl -5- phenyl-4H1,2,4- triazole 3-34 3-[4- 3.32 430.1

| 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 A-triazole
3-40 o 3-[1-(4- 3.40 392.1
chlorophenyl)cyc
lobutyl]-5-(2,4-
W dichlorophenyl)-

-4 4-methyl-4H-
cl 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

(benzyl oxy) phen yI] 5-[1-(4 chlorophenyl)cyc |obutyl]-4- nethyl-4H1,2,4
triazole -64 ......... . 8 Decenber 2006 WO 03/104207 RBdI¢ddsd#f 20BP8 3- 35
3-(1,1 -biphenyl- 3.30 4001 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 ophenyP3M48heny| ) cyc chl orophenyl )cyc | obutyl ] PAT/USBYRES- 4H- 1, 2, 4-
triazole 3-37 3-(4- 3.04 358.1 cl chlorophenyl)-5/ (1-(4- % %N

chl orophenyl)cyc / | obutyl]-4- nethyl-4H1,2,4- triazole 3-38 3-[1-(4- 2.78
342.1 chlorophenyl)cyc

o]
// N
_ KOH, DMSO E!hsﬂene

Cl

NHNH, e
H

EigN, AcCN

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-

5 (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

10  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). ‘

15 : 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

20 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)
25  and added dropwise to the reaction mixture. After 30 min the reaction was added to a
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11-5-(3 i 9N fluorophenyl)-4- N~ nmethyl-4H1,2,4- triazole F -65 8
:Z)Ce)ggt%e]r 20(()6 WO 03/ 104287 P>CIJT3 @03/ 17598 3-39 3-[1-(4- §3)®em39122®6 Cl/
\\ NL" F' chl orophenyl)cyc | obutyl]-4- methyl-5-[4- (trifluoronethyl)
phenyl]-4H- 1 2,4-triazole 3-40 3-[1-(4- 3.40 392.1 d Pcr%l gr?ghenyl)cyc /
| obut yI ] - #4207 - N di chl or ophenyl )- 4- et hyl - 4H ci / PETAISOI8%8a70] e
Preparative HPLC I\/bt hod .,for Exanple 3: The procedure descrl bed in Exanple 2
was used. Analytical LC Method for Exanple 3: 5 The procedures._used wer e :
i dentical to those described in Exanple 2. Exanple 4 Procedure 4A
Preparation of 3-[1-(4-chlorophenyl)-(2)-3-(nethoxynet hoxy)cycl obutyl]-
5, 6, 7, 8, 9, 10-tesxaiory durofell cdtadiing icazidl mil ¥ Adtenkiponak Bekind-thy and

Cintes LS@@%&?@?& SRS STPYE: 1P YRR PS8 11 azol of 4,3
- aJazocine (¢
: The crude acid fluoride was dissolved in acetonitrile (3 mL) and added
5 10 astirring solution of anhydrous hydrazine (140 uL), triethylamine (1.0 mL), and
acetonitrile (15 mL}) at 0°C. After 10 min the reaction was complete by HPLC/MS
and dried under vacuum.
A portion of the crude 1-(4-chlorophenyl)-3-
(methoxymethoxy)cyclobutanecarbohydrazide (456.1 mg) was dissolved in anhydrous
10 toluene (7 mL) and mixed with 8-methoxy-2,3,4,5,6 .7-hexahydroazocine (228 uL).
The solution was 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 trifluoroacetate salts. Each salt was
individually added to a saturated sodlum bicarbonate solution and extracted with ethyl-
acetate. The purified free bases 3- [1—(4-ch10ropheny1)-czs-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 HIPLC (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 Preparahon of 3-(4-chlorophenyl)-cis-3-(5,6,7,8,9,10-hexahydro] 1,2 4]triazolo[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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-66 8 Decenber 2006 WO 03/104207 PCTIUS03/17898 CI GF TNF G C GG\
KOHF\ | /~ KOH, DMBO Ethylene OHZ ne p. C G 1/N N RHDadembiy 2006 \ |
oLN\ ' \/ H+ Et3N, AcCN p ~y Toluene \~~/// Potassi um hydroxide (2.57

g) was dissolved in dinethyl sulfoxide (8.0 nlL).

(4- Chl or opheA¥ I et onitrile (1.58 g, 10.4 mmol) and 1, ICHUSHH1G$98- 2 5

(et hoxymet hoxy) propane (1.993 g) were dissolved in ethyl ether (3 nlL), and
this mxture was added dropwi se to the vigorously stirred potassium
hydroxi de solution at roomtenperature. After stirring at roomtenperature
for one h,.the reaction was quenched by adding ice-cold water (5.5 nl).

The mixture vmlldrmh&tﬂéxﬁqltnm)%tgéhxﬁedrhaﬂmm%mﬁ@rhﬁ&ee Mh%aé’éﬁ? dwth
et her (30 m_) aratorey unpel, and the

ne
aqueous | ayer vaas & aglfﬂh W\i\q’r‘?néf’quié@?go")‘?f% tﬁ‘i_fomﬁi%l’ %’t“ﬁam‘% | ayers
wer e conbi nedolages @@rwmowﬂagdmamnmmhd theesiduewae perifiedanydilice gelcent r at ed.

Ch of OpheRy | Y O ot e ahlt eherares 395*” (128 gy as a
ni xt ur e 01?) )hg}(‘)ar?&glg’wggﬁm?ﬂ ‘Hi%‘?‘ﬂ'é :l)f‘?yﬂo utan 7954y g%) and pot assi um
hydr oxi de (2.32agpitpeolid. di ssol ved in ethylene glycol (13 nL). After heating

for six h at 198C, thesyeeasiotdBertPItslsS- 863@l ed to room tenperature,
poured into ?12 shed ” l 20 nl). The aqueous
sol uti on vvas\ﬁg’éﬂﬁléﬁk%hs%/%#zaf a@\?"t“l‘f3 E“%HP@@Fﬂ)d‘faﬁ BreaRpdbY and
extracted wi tepseatidiethq 2me pR@edriry usm'g\theepxgmncstaitmgmaﬁaﬂﬂb(ﬂe?.)conbl ned, dried
over gnesiumsul fate, filtered and concentrated to give the product as
abrovvngﬁ (0.9068 g) :

SM. SM.

for: Starting Material - for: Starting Material

4-3 ' - 4-4

~
- 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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1- (4- Chl or ophenyl) - 3- ( met hoxynet hoxy) cycl obut anecar boxylic acid (0.9068 g)
and pyridine (0.40 nL) were dissolved in dichl oronet hane8CkEzembyr 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 WAQOHMYHY to a -67 8 December 2006 WD 03/ 104PCT/USEHY789803/ 17898
separatory funnel containing ice (10 M). After vigorous shaking, the

di chl oronet hane | ayer was renoved, dried over magnesiumsul fate, 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)>
triethylami .0 nl), and ace0| N O ) 0 fter 10 mn the
reacti on wag %‘g rp;[ ete by HPLC/ Mp ‘@“ﬁ%"@ﬁg d nulégr97t va(%a%'r% A portion of
the crude 1} (4-( %I ) - 3- | (reps-RdX Pt hbky]) cycl dbut anegar bohydr azi de
(456.1 ng) was (i s W _anhy dein dm@;Oz.h,]g{dg ne (7 im) an@d m xed with

8- met hoxy- 2| 3, 4,|5, ¢ ydreaz ggh,? ]}1(;2 3 The slol utioh was heated to
120C for three K FEeh erature. The product was
partially purifi | i el ybmydn’aut@grabhy (100% et hyl |acetate -+ 5%
met hanol in|ethyl acetjate -4 10% net hanol in ethyl acetate)jto give a
mxture ofl4-1(and 4°2 in a 62:/38 rati o, respectivelly. The|isoners were
separated by _15ipreparative HPIC and isolated as theilr trifluoroacetate
salts. Each salt was individually added to a saturated sodi um bi carbonate
solution and extracted with ethyl ?,FOCE@UI&CThe purified free bases
3-[1-(4-chl orophenyl)-ci s- 3- S

(met hoxynet hox Pepgratiomefi3ytétchiorapienyl)-8- (8676 hikbmplndstil.2#lwpzoleldol o[ 4, 3-a] a
zocine (4-1) and - a]azocm- ~yleyclobutanone (4-5)

3-[1-(4-chl orophenyl)-trans-3-(nethoxynet hoxy)cycl obutyl]-r-5,6,7,8,9,10 20
hexahydrof 1, 2, 4] tri azol®p[ 4, 3-a] azocine (4-2), gvere dried over nagnesium
sulfate, filtered and goncentrated. The isonmeys, 4-1 and 4-2, were nore
efficiently separated chiral preparative ¢ (Chiral Pak OD (Dai cel
Chem cal Industries) 2 Moy cm col upar 20% anol / hept ane, 6

mJmn); MS ESI (mz) 376.2. /Pr cedurm
_ N - i 212

\

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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25 Preparation of _ '

3-(4-chl orophenyl )-cis-3-(5,6, 7, 8,9, 10- hexahydro[ 1, 2, 4] t r§ Beeinijet 2606

aJ azocin-3-yl)-cyclobutan-r-ol (4-3) GG \ / i~I! TFA CHzClz \/ N O/ \
6H 3-[1-(4-Chl orophenyl)-ci s- 3- (et hoxymet hoxy) cycl obutyl]-r- 30 '
5,6,7,8, Q,WB-Oﬂé%ﬂﬁydro[ 1,2, 4] triazol o[ 4, 3-a] azoci ne (4- %’F]r@@“ﬂff? was

di ssolved in -68 8 Decenber 2006 WO 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 silica gel Glchromatography to gi veGl
3-(4-chl orophenyl)-cis-84(5,6,7,8,9,10 5
hexahydro[ 1, 2, 4]tri az , 3-aJazocin-3-yl)-c but an-r-ol (4-3) as a
white solid. 3-(4-Chlokaphemy+ -tranEhéf-’%ElgBr R_8/9, MON

hexahydro[ 1, 2, 4] tri azol o[\4.- 8- a OCIkBiBs )m;’- cycl phut an
prepared by essentiall he Name\pr ocedur e usi t ' epi
material (4-2). 10 S. M /S for:/ Starting Mty
4-3 4 Cci Ret. Cpd Structur Time MS g ,
3-(4-chl orophenyl)- 1.95 332.2 ¢ 1 1 cis-3-(5,6,7,89, 10-

-ol (4-4) was
ric starting
Starting Materi al

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)

| cl o
| N—N DAST O N—N
7\ R
. N CH,Cly \ O
d F
47

_ _ 3-(4-Chlorophenyl)-3-(5,6,7 ,8,9,10-hexahydro(1,2,4]triazolo[4,3-
20 alazecin-3-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]triaz olo[4, 3-a]azocin-3 OH yl)-cyclobutan-r-ol -69 8
Decenber 2006 WD 03/104207 PCT/ US03/ 17898 4-4 3-(4-chl oB&jgsempke) 200D, 97
332 2 ci trans-3-(5,6,7,8,9,10- E hexahydro[1,2,4]triaz N

10[ 4, 3-a] azocin-3 yl)- cycl obutan-r-ol HO Procedure 4C Preparation of
3 (4-chl or BPHEMARY”-3- (5,6, 7, 8, 9, 10- hexahydr o[ 1, 2, 4] t ri aZ6TB{S4/178%8
al azoci n- 3-yl ) cycl obut anone (4-5) 5 ci ci \ N-N TPAP \ NN NMO CH2CI2 N
N HO O 45 A mxture 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 perrut henat e
10 (TPAP, 12.1 ng) and 4-net hyl nor phol i ne N-oxide (60.4 ng) were added, and
the reacti on ag@suyedivetbicabsmennt expetadtwitadichiblomethbder dhe brgatiodayer ude

reacti on was Q‘Pff gk fied (100%
di chl or onet hanegﬂ&éj%‘@}fnnéi %%m é)waﬁc}%hlﬁlaglrﬁgms t%é&”ﬂeg%gi a%1ano| in i
di chl or onet h&Rejied by silicagelrhromatography (100% dichioromethane 1% :methanol in

chl or opheny| MicBickEmdihahe 8- S %L 8ethaob hydictddrdmethdd) td gizo3-pl-¢-Siabpteayl)-n- 3 1f5

LT S i B SR
_ §) ESI(m/z): 352.1.

Procedure 4F

_ Preparation of 3-[1-(4-chlorophenyl)-trans-3-fluorocyclobutyl}-r-3,6,7,8,9,10-
10 hexahydro[1,2.4]triazolo[4,3-a]azocine (4-8)

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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hexahydro[ 1, 2, 4] tri azol o[ 4, 3-a] azoci ne (4-6) -70 8 Decenber 2006 WO
03/ 104207 PCTIUS03/17898 CI Cl 2 1 N-N Ph3PCH2Br N-N | 8 Red<aMes2000HE O
HzC 4=6 3- (4 Chl or ophenyl )-3-(5, 6, 7, 8,9, 10- hexahydro[ 1, 2, 4] tri azol o[ 4, 3-
a] azoci n- 3 éo)ﬂ/cl obut anone (4-5) (52 ng) was di ssolved in freshly
distilled %OPA%RAydrof uran (2 nl). Methyltriphenyl phosBREHPEHHEON de (281
ng) was added followed by potassiumbis(trinethylsilyl)amde (KIINMS, 0.5M
in toluene, 1.25 n). 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 sul fate, filtered and concentrated. The product was 10 purified
by silica gel—ecolymm—chromatography—yo—gtve—3—fti-—4——<chlorophgnyl )-3
met hyl enecy¢l| 8t yl | , 8,9, 10-hejafydrg[ 1, 2,4]triazol o[ 4,3-a] azoci ne
(4-6); M ESlgt m|z) @%ggyﬂmpdurq 4. Pr epar%ggw{enaj
3-[1-(4-chl gropfrenyty=37S=urf T uor ocyqtoput y - 5
hexahydro[ 1) 243 t i azol o 4, 3-a] azocifje 48-7) G O \ NN DAST / N-N
CH2CI2 N OQF p 447

' t'g | o[ 4, 3- 20

M
3- (4-Chl or ophenyl )- 3- ( 7"‘@\ Q- hg¢xahydrio[ 1, @
al azoci n- 3-yl ) cycliobut anong (4 (11.4 nmg)| was d

edlin
di chl oronet hane (1 m). &t hy amn()sulfur trifrl DAST, 73 L) was
added, and {he solfution w%Hs stirredffor 24 h at r omterrperalture. The
solution wa$ pourdgd into saturated Ho
_ Ret.
Cpd Structure : Name Time | MS ESI
. (min) | (m/z)
4-3 3-[1-(4- 247 | 334.1

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)
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-71 8 Decenber 2006 WD 03/104207 PCT/US03/17898 aqueous sodi um bi carbonat e
and extracted w th dichl oronet hane. The organic |ayer aBeermkes 260@r
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 omB¥REHWA20Z 59 et hanol in dichl oromet hane) to gPGEUS3/17898
3 [l (4-chl orophenyl) 5,

3-di fluorocycl 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-fl uorocycl obutyl]-r-5,6,7,8,9,10- 10

hexahydro[ 1, 2, 4]tr|azolo[4o3w aZOC|ne (4 8 CL ~i ~ i M\ DAST CHZg2
OHr 3-(4-Chl phenyl) cf s43- ( 9N¢ hexag dr ) 4, 3-
15-a] azoci n- [ n
anhydrous dichl o onﬁthan@“{ﬂ“ﬁ nL) and cdol e tdﬂ& sul fur

trifluoride (DAST, 80 L) was added. The s I on vvas vvarmedto room
tenperature and stirred overnight. The product was poured inte@ssaturated
aqueous sodi um bi carbonate and extracted wth dichloronethane. The organic

osi due was purif1ed by aiERegRrAte 0T i i o e Rob PPt hane. - 4
1% met hanol itPlugnedhl BEbant Srmethoxy-250,5, @ﬁﬂlb@ﬂh@tﬂm@ocﬂe&ﬂ@mﬁhﬂﬂmne) to give

3-[1-(4-cHl orxmﬂhWés)widhéﬂlﬁr@)"C for3h and heated to 110°C overm
f1uorocycl obyf %olo a200|ne

(4-8). 3-[1- (zf¥ %ﬁl%drtgﬁ?f’erﬂﬁ‘ﬁp‘? i SR %é r“;??’jaw ?ﬁlbrseilcg 10- 25
hexahydr of 1, Zelghromagogsanbly 4o gwapé:smyﬂ-ﬁé 739, w-hmhqu[égﬂaqf]&ﬂzddy[ztassent ially
the same progediineastsiig dohig epi neric starting material (4-4). -72 8
Decenber 2006 3-Benzyl-5,6,7,8,9,10-hexahydro[ 1,2 4]triazolof4,3-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 4H

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

N
& Benzylchlonide

e ——————
y pyriding, GGl -
3. MeMg! ‘ ;
OH

25 (4—Ch10rophepy1)acetonitﬂle (14.04 g) was dissolved in freshly
distilled tetrahydrofuran (250 mL}) and stirred at -78°C under argon [1). Méthy]
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WO 03/ 104207 PCT/US03/17898 SSM S.M for. Starting Material for: Starting
Material 4-8 4-9 d N " TL C, OH HO Ret. Cpd Struct urBeddarter 20062 VS
ESI  (mn) (rnlz) 4-8 3-[1-(4- 2.47 334.1 a chlorophenyl)-trans- \
3-fluororycl obutyl]-r- N 5,6,7,8,9,10 hexahydro[1, 2,4]triaz F

ol o[ 4, 3- a] WRO¥1UY74-9 3-[1-(4- 2.39 334.1 a chl or ophenPCIUSPHLIES \ | ~|
fluorocyclobutyl]-r- N 5,6,7,8,9,10 hexahydro[1, 2,4]triaz F

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

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

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

03/ 104207 PCTithiSRILB{@8Bhplex, 1.5 M in diethyl ether, 62 mL, 1 eq.) was added dropwise such

that the reaction temperatute stayed below -66°C. The solution was stirred for one h
at -78°C and turned from yellow to deep red. Epibromohydrin was added dropwise
and the solution was stirred for an additional 90 min. Methyl magnesium iodide
5 (3.0M in diethyl ether, 31 mlL) was added and the solution turned light brown as it
- was slowly warmed to room temperature and stirred overnight. ‘The reaction was

quenched with water (75 mL}) and acidified to pH 2 with 5 N aqueous hydrochloric

. acid (ca. 30 mL). Brine was added until the layers separated. The organic layer was
collected and the aqueous layer was reextracted with diethyl ether (2 x 50 mL). The

10 organic layers were combined, dried with magnesium sulfate, filtered and

concentrated.

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 éhloride, 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-



N/ NIl N~O~er \ N IN\ | OHHH2 2 toluene, heat \ H- KHVDS, THE
\\~~//JJ -40 C, Argon 4-10 | i 2-Phenyl acet ohydrazi de (&Detempenz¥cadded
to a solution of anhydrous toluene (11 nL) and _

8- met hoxy- 2, 3, 4, 5, 6, 7- hexahydroazocine (0.96 nL). The 5 m xture was war med
to 60C forW@0HMH# heated to 110C overnight. The sol uti oRCTRES/IEY8| ed t o
room tenperature and concentrated. The residue was purified by silica gel
chromat ography to give 3-benzyl-5,6,7,8,9, 10- hexahydro[ 1, 2,4]tri azol o[ 4, 3-
alJazocine as a white solid. _ _ _

3-Benzyl -5, 6,7,8,9, 10- hexahydro[ 1, 2, 4] tri azol o[ 4, 3-a] azoci ne (287.6 10 ny)
and 1- br ono- Jquduue i tdreiveds RydraicaRAnadi¢RAR ey, MEHR dllfRWUpsEHad dlic@nhydr ous,

d enat ed .}; f Weal.~.and the sol uti was, cool ed to. -40 under an
areg)(%g at nosp %ﬁ e.g é%{:uglsss' e %fl%% t%lar?g?ﬁﬁv%t#{}l%“éeﬁp ir ﬁ)Bé‘,lta’_éﬂ 5Min
KM DS (2.5 iy s s “%%“q{f?‘*?'g%“ﬁééh??%ﬁgff@aqﬂmn AERRENS- 20 e
added agai n, cg@?a%ﬂg?ﬂ%f&wqgﬁmﬁége 5 ap Ydﬁ‘?fﬁééi"cl’@r%mm_%?’% gt 9°6bg1 e
t enper at uPe. (Ricthslamgne)stifurffinoride (PASR, Iwdsz)qus nddeddnd hielsbiuiat wis and a de_ .
P oot SIS RCOM U RiN D ASE (0 o Ui L9 B B w1
\(I;Mh'; gnan?gg(ra:;)lﬁ S cl)\%?x{;éit aI Jid°£',‘e Ii’?m éolgt\i/o%p\w%s%ooled, addc&jto saturated aqx%/eous
3-[1-(4- chI18ﬁ@@h@r’@da)bo@ﬂ)‘«raﬁd(emlﬁ_tctm{yfmmhthitﬁélﬂxxcin_ethhﬂe)é?c organic extracéls L 21
ﬁi, St Zr 2, o - 20.1 sorreregg éﬂﬁé‘@g&; gg[s%%?’@%%g%ggg?nemﬁ?%h iﬁ%%gg%t I on of
1- (4-chl gbopﬁ%" Y25 parpiulls chrpmatograp. d&aﬁls?ﬁsc#(l%reﬂ’d_fh@fﬁﬁa&ﬂlea@esw
20% ethyl acetate/hexanes — 25% ethy] acetate/hexanes) to give 1-(4-chlorophenyl)-
trans-3-fluorocyclobutane-r-carbonitrile (1.024 g).

B

Cl Gl

N 1. DIBAL, toluane

&{// hexanes, <76 °C NaCIO, NHp .
& B —
2. 5% H;50, " LBUOM, THF

Hao, NSH2P04
2-methyl-2-butene
F F F

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
chiorite (1.56 g) and sodium dihydrogenphosphate (2.39 g) were dissolved in water (7
IﬁL), 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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E

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 & Bseimbed2006
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, MWEWIMHIdi et hyl ether, 62 nL, 1 eq.) was addeB8CHUSIHH®E such

t hat the reaction tenperature stayed beI ow -66C. The solution 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.

Met hyl nmagnesiumiodide 5 (3.OMin diethyl ether, 31 nL) was added and the

'solution tur @ﬁ?&ds'v&?é coﬁi}ﬁﬂ[&ﬂ @edidver M@eﬁbﬁ%ﬁat&@h@iﬁ& 4@ evapomddaaper at ur e

and stirred overnlcgP e reaction was quenched with water (75 nmi) and

aci di fied toS¥EbE lfeﬂc RF%’&&&ISUS hydrochloric acid (ca. 30 nL). Brine

was added until the |y éhléz%@ﬁa%gf)%nﬂi*‘fﬁmﬂfc%&n@an%%%o ¥AR acfol | ected and
()

the aqueous | ayer was r xtra th X 50 nmL). The 10
organi c | ayeﬁ%ggﬁi”és disobier aydicklpiomgthape/ ﬂmﬁ’ﬁ’bﬁ&qrﬂlrﬁé&%at e, filtered and
concent r af ed(Trih@hylsiliddiazomethane (15 mL, 2.0 M in hexanes) was added until the yellow

1- (4-chl - < 2: 1 rati
of \oi o t 1 ang p sl RREHEKE Ry @@%ﬁ%ﬁ%ﬁfﬁ‘?&“ﬁ and O

stirred at OGaCWIr‘Y%Cﬁ@P](ePPl.@%‘L?‘“%’?d@h@?? 39dvi g yarenc ide (10.8 nL) were

- added 15 and (#ikethsBily)disnmenansandibd sélotisrooss coasepieated torgiveanathdil-ir ed f or

2.5 h. Additi nlat,_’lphle M!sggldfo?ocgag%%ﬂﬂ-@c%%%teph' oride (2 nL) were added

and the reaction vva stir overnight. The reaction was added to a
sat ur at eqgsodi um bi Car’ﬁﬂféﬁi& eyl B4t @115, 82 dhadiibsolet @dltohiehd(18ina)L or omet hane.

Th l.a t t d d
magnest am chFBHTAE TBARERs Gt i Ot S RV aasB{ BRI AGn St Ml | 07, VT
two i soners fmrteo dejpaMbe@bdhygmmbméﬂrgﬁqfa%mﬁmmwo‘("z@/ﬂﬂ er

di chl or onet haagLBEHRPESIuct wad PUEIHECH) FHAAERT (RRRdba NI EB00% Eb§Pacetate)

to give 1-(4-chlorophenyl)-trans-3-fluorocyclobutane-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)

HN : <] EtgN, Toluens
" 65°C 12 br
' 115°C 2hr
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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). @& dcembeM@BNa*
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 stirreORR1HYIM tenperature. Lithi um hydroxi de non@&EFHSEYESE1. 1 g) was
dissolved in water (10 nL) and added to the benzoate solution. After 10
mn, solid amoniumchloride (ca. 2 g) was added and the vol atile solvents .
wer e rerioved by evaporation. The remaining -75 8 Decenber 2006 WO

03/ 104207 PCTI US03/ 17898 aqueous m xture was extracted with diethyl ether,

and the organic |ayer gld:ﬁ h&slo %Bﬁ'ésﬂﬁﬁ%%%ﬂﬁhﬁ}%ﬁd&edtbﬂ\“ered and
trated t i t ta t.l

O Tl e M et RS B v

di ssol ved i n danbycdowuss etiobkilto ravetmperetuan dobtene (letLh trigiglamige 2BV et h | anl i no

sultur 117 4R o 1 O Tubedifieny ) cgr:PBQﬁqu@?clﬂgﬁ!ﬁﬁ rfitbohifaA@l (108 £ Vas

warnmed to 40 yon nd .,the reaction
was stirPed Wﬁ?‘b‘ﬁ‘ﬁhﬁ‘a@e -c%@r%fqy@%ﬁ%w&% E%‘i“ﬁ@ é’ﬂ%l%’&’ 8" sat urat ed
aqueous = sodicoTC tir 6 eerhightdng,1156afoeR hr Aftecboting, ¢l seluion tias bingeromtsdhane. The

organ c ex”%ﬁcﬁ_ﬁ:e Sty g&%g@#esﬁygsﬂﬁ %cﬂoﬂ&c@?@ﬁ?&ﬂ@%éﬂl%@&a@e—ﬂ%t ered and

gol (105 ot ﬁymeﬂw@@tla?@yh@ﬁt&m ol o e A e R oD, o
acet at el hexanggite)o gk e purifidd 841 -¢4- dnhepbdny})-tmns- fluorocyclobutyl}-4, .5' |
31?”? onndS. - ERERISI AR D%, "ok 1o or PRUGH, THE 2 NEBRKD
Compounds 4-12 to 4-15 were prepared by essentially the same
procedure using the corresponding carboxamide starting material and 1-(4-
chlorophenyl)—trans—3—ﬂuo;‘ocyclobutaxie—r-carbohydrazide.

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
H
N
| (o}

15
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H2O, NaH PO4 ,ary 2-nsfty 2-butane F F F F 15
1- (4- Choor ophenyl)-trans-3-fl uorocycl obut ane-r-carboni t r Bllecéhb652@)6 was
di ssol ved in anhydrous toluene (30 nL) and cooled to -78C. A solution of

di i sobutyl al um num hydri de (DI BAL,

10 mn,

awe 03/HE2650| uti on was stirred for.

| Min hexan

30 m n.

es,

9.4 nL) was added over
The PEAAISIINT8IRAS

quenched by adding 20 5% sulfuric acid (2.5 nL) and warned to room

t enper at ur e.
celite. The pad was washed with ethyl

Af t

er one h, the m

xture
acet at e,

and th

e

was filtered through a pad of
entire filtrate was

poured into water (20 nmL). After separating the |layers, the aqueous
sol ution wasextracted wtirethyt—_acetate. The o(rjlggnl C Tayef[s wer ¢
conbi ned, dried| with magnesi umisul fate, filterp nd| concemntrated. 25 The
crude al dehyd®dvas di Sswdtwed in |t but afemhd t et r ahyldmef UMaRIS2{ Method
met hyl but - 2{ene (15 mJJ5 m J5 m.) and stirred af gu@9M t@ppelature.| Sodi um
chlorite (1p56—gyr—arc—sodrumdriydrogenptospitate :gz. 3 e%é sol ved in
water (7 mly1lignd added to the \ﬁ-@ ously stirfitf spi®3eilon. After 80 nin,
the volatile¢ solfv vvere I eng\cBrbraphe)-#auum and fhe m xture was '
acidified tg pHJ2 I or ¢ acid. The|product was
extracted with gthyl g@‘ﬁ"&ﬁg’g"g‘%ﬂ + 76 8 pPecenbeér 2006 WO
03/ 104207 PET/ U403/ 17 actéinélpzclmsmlﬁed driefd over |magnesj um
sul fate, filltergd, and vapora gqdif-02 40kuM1é he fdesirefd carbogxylic pcid..
1- (4- Chl or opheny ) trans- 3-fl uorlocycl obut ane-r-¢arboxylic agid (5]68g) was
di ssol ved in di dhl oronet hane/ netihanol (40 m./10{m). 5
(Tri met hyl siilyyp)|di azomet hane (15 AM,.42.0 M i n hexapes si addeg until the
yel l ow col or remaj ned. Afte |ng 3& room1errper at ure flor onej h, TLC
showed the |reacti hlo D@y |2 m.) | was added to| quench
the (trinmethyl s| i ané’g-ﬂmqbyt:}mbuwm uti on was condgentrated to
gi ve net hyl |1-(4- ph yI) 4 8% pfly {oc cl obut ane-r-|car boxyl ate. 10
The crude ngthyl| ester . was d| S nitol uepe (15 |m). -
L methylcyc opropyl)-r-
‘ 4H-1,2 A-triazole
4-13 3-{1-(4- 358 | 4260 | 5l
chlorophenyl)-trans-
3-fluorocyclobutyl]-
4-methyl-5-[4~
(trifluoromethoxy)ph
enyl]-r-4H-1,2,4-
triazole
4-14 3-[1-(4- 332 | 4262 5l
o fre chlorophenyl)-trans- -
v \>b 3-fluorocyclobutyl]-
p{ 4-methyl-5-[2-
(trifluoromethoxy)ph
F enyl}-r-4H-1,2,4-
triazole
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Anhydrous hydrazi'ne (3.1 m, 98.8 nmmol) was added and the reaction was
refiuxed for two days. After cooling to room tenperat ureDasineE#89% ng t he
t ol uene under vacuum the product was purified by silica gel

chromat ography (100% Et hyl acetate) to give

1- (4- chl or'®PBEHYIY- t r ans- 3- f | uor ocycl obut ane-r - car bohydPEFPVEB1Z8 4 white
15 solid (4.82 g). Procedure 41 GCeneral Schenme cl / H2 0 HR3 R3 N
MeOTf R3Y-_N\ | "R2 Nz \R2 Ove Et3N, Toluene heat Preparation of
3-[1-(4-chl orophenyl)-trans-3-fluorocycl obutyl]-4,5-dicycl opropyl-r 20
4H 1, 2,4-triazole (4-11) HC1 0- e H2 MOIf OF ~L V \ N~ EtaN, Tol uene'

65C 12 fir U1pC-Phy F -77¢8 Decg r. 200 Q3. 10470 CT0S03717898
Met hyl trifl uéo%) et eﬁbﬂl\e ?g%]foiofﬁ%ﬁﬁgéc déé t ¢ @{1 5

cycl opropyl clycl opro [fooRem HH-@odl@ophghyl-Aflt er warming to 65C|for 2
mn, the raacti bn was~<coql ed t o] M.t enper at urle. Tolluene (j1 niL),

triethylamne (297 IDNJ, and
1- (4-chl or ophenyl) - t r abs- 3- f I uor bEYEPEEILENE% - dar bohydr azi de (108|mg) 5
were added tjo the methyl N cycl opmethylcglildr-opanecar hoxi ni doate and
stirred at [60C for overnight anpghldsC for 2 h. [After jcooling, thejsolution
was concentrated

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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and the resi'due was purified by silica gel  chromat ogr aphy (100% et hyl
acetate -> 1% nethanol in ethyl acetate -4 3% net hanol i&Detenyier38ed ate - 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 opropyl -r-4H1, 2, 4-triazole (4-11). Conpounds 4-12 to 4-15 were
prepared by essentially the sanme procedure using the corresponding

car box@HABVES arting nateri al 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 FsCO Y. ' | A bompould refleleidd &) Féink 1 \ N O 15 -78 8 Decenber
2006 WD 03/104207 PCT/US03/17898 Ret. Cpd Structure Nanme Tinme M5 ESI
Method (mn) (rn/z) 4-11 3-[1-(4- 2.45332.1 51 ci chlorophenyl)-trans- F
\ / N 3-fluorocycl obutyl]- _ ,
GUNS S A
.

|

-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_ouble 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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4 5- dlcyclopropyl-r- 4FL1 2, 4 triazole F 4- 12 3 [1-(4- 2, 60 346 151 a
;chloerhenyI) trans- 3- quorocycIobutyI] 4-.cycl opropyl - $:Pdcember 2006
met hyl cycl opropyl )-r- F 4H1,2,4-triazole 4-13 3- [1 (4 3 58 426’0 51 -~N

chl or ophenyl)-trans -3- quorocyciobutyI] 4- net hyl -
triazole 4 14 3 [1- (4- 3. 32 426.2

(trifluoromethoxy)ph -enyl]-r-4H1, 2, 4-
51 pFa of chlorophenyl)-trans- \, 3-fluorocyclobutyl]- N\ 4-nethyl-5-[2
(trifluoromethoxy)ph F enyl]-r-4H1, 2, 4- triazole -79 8 Decenber 2006 WO

03/104207 PCTfUS03/17898 4-15 ci / \ N i ( 3-(2-chlorophenyl)-5- 3.14
376.1 51 | N [1-(4-chlorophenyl) 1 trans-3-

or two R! groups taken together represent a fused Cs.galkyl or aryl ring, wﬁich
may be optionally substituted with 1-2 OH or R* groups, wherein R® is as defined above;

R’is selected from the group consisting of: (a) C_jqalkyl optionally substituted
with 1-6 halo groups and 1-3 substituenits selected from OH, OC] -3alkyl, and phenyl, said
pheny] being optionally substituted with 1-4 groups independently selected from halo, OCHs,
OCF;, CH; and CF;, and said Cy-3alkyl portion of 0OC1-3alkyl being optionally substituted with

' 1-3 halo groups; (b) phenyi or pyridyl optionally substituted with 1-3 halo, OH or R* gfoups,
with R? as previously defined; (¢) Cp.19 alkenyl, optionally substituted with 1-3 substituents
independentl_y selected from halo, OH and OCy_3 ﬁlkyl, said C1.3alkyl portion of OC 1;3 atkyl
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 N(R* )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{qalkyl, N(C;4alkyl),, C;alkyl, 0C14alkyl, CN,
Ci4alkylS(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, hetéroaryl 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)zNSOz- CN, OH,

. '0Cj.4alkyl , and, said Cj_4alkyl and the C|_qalkyl 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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F fluorocycl obutyll-4- nethyl-r-4H1,2,4- triazole Preparative HPLC Met hod
for Exanple 4: The preparative HPLC net hod used was the s&heceasber?6
described in Exanple 2. 5 The Analytical LC Method was identical to that
described in Exanple 2. References 1. Jeffery, J. E ; Kerrigan, F.;
Mller, T. K; Smth, G J.; Tonetzki, G B.; J. Chem Soc., Perkin Trans
1, 1996, (21), 2583-2589, 10 2. Fedorynski, M,; Jonczyk, A Og Prep.
Proced Int., 1995, 27 (3), 355-359 3. Suzuki, H. ; Tsutsui, H ; Kano, A ;
Katoh, S.; Morita, T.; Mitsuda, K ; libuchi, N; Ogawa, M Heterocycles,
1997,45 (9), 1657-61 While certain preferred enbodi nents of the invention
have been 15 descri bR@ cBRp&indof Olafdel dhbreinWiRIPUS al ternative enbodi ments

are cqnt | at as . falling within the scope of the clainms. Consequently,
The + DR G BTy trpiah bered i if gk SR GH RS DA R her of
18& ﬁl Ry @esrtierho? 39i@ ringloptidviallyl confiniiidy mn? bbﬁ:pdixelSZBlth&lﬁht&ﬁs s{é@&t@&lh@m: . (R)3
maceutd cal |y, accept a salt or solvate
t her eof jya%g?seaﬁhn?é ﬁ%@g{ dﬁnﬁﬁe{‘x/‘ﬁ goog%?%aklg ﬁngSé%écgg‘f"g‘%“g"fy?et“S’goé“Pher A and B
t oget K&Ylepedinz 9 propyiensriogy, 2ad keecfusheyoptionby supstiulod tvith Uitedbups t h 1- 3 hal o
I oupselecidiiroln KaldlC, ! |, &, Beyil P& t k iy 3al kyl
%G_I g y gE( 6al ‘Jéyll ’.feg{%gqﬁmr?&&“&(’)@t :g O}F]Ié?[) a&@ﬁﬁéﬁ.ﬁ?’g@bﬁé %‘W 1-@) hal oygr oups,
or (b?i -“’5‘@ fadﬁ‘géﬁ'?)gh lsﬂEWFwalky ﬁesa“qozsrqgns@lkgcyephemér@é;% RN wi th the
car boNHR{ emd W@ ieiheseint Rieyprasegs a;_,hﬂtyt)@(t‘_ﬁﬂ@i,d:s;(rgja@%ggqgng BApHedyicONt ai ni ng |

doubl 1-2. het tons selected from and N, said 3-6 nenbered
ring gpgf%ﬁgﬂsgé tﬁ‘l'llé%qa‘vﬁ/ﬁé&%gﬁoflﬂﬁed with Cl4al kyl ene, oxo, ethyl enedi oxy or

propyl enedi oxy, 3and bEHeREmpdshd BECIainPPihatalA Y% ?%é&k%&% i 1-4 groups
sel ec hal.o i.- 4al ., hal oCl al kyl g acyl, - :
tr&aqesrer{tgie 2.4 allkahedloyl group sa/clh that a 3-5 membereyi rfng 18 fénned){with the carbon atom
to which they are attached, said ring being unsubstituted or substituted with 1-2 halo groups.

4, The compound of Claim 3 wherein the 1-2 halo groups are fluoro groups.

5. The compound of Claim 1 wherein two R groups represent H and one
R!is selected from the group consisting of: ‘OH, halo, Cy_igalkyl, C.calkoxy and Cg searyl, said
Craoalkyl, Cqr0aryl and the alkyl portion of C, ;alkoxy being optionally substituted with 1-3 halo,
OH, OC,.salkyl, phenyl or naphthyl groups, said phenyl and naphthyl being optionally
gubstitutcd 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 Ci.salkoxy being optionally substituted with 1-3 halo groups.
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3acyl oxy, Cl1-3al koxy, G .6al kyl OC(O) -, C24al kenyl, C2-0al kynyl,

C _3al koxy(j -3al kyl, Cl1_  3al koxyCl- 3al koxy, phenyl, CN, mceﬁ)beNEQQG NHR
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,
C . 6al koxy and C6_toaryl, said O-loalkyl, C6_|oaryl and the al kyl portion
of Cl_ 6al koxy being optionally substituted with 1-3 halo, OR OO _3al kyl,

phenyl or naphth gr ald and napht h bel optional Iy
subst it ut ed vvlthyﬂl 3 gﬁga%mff Leh fs(% %“’B‘H&’Bﬁwg grgéisé?:"tr%g #288F hal 0, ~ OCH3,
OCF3, ®98wlCcr3 and phenyl, wherein said phenyl is optionally substituted
with 1-3 halo groups, -81 S Decenber 2006 or two R groups taken together
represent a fuse Cs-6 | kyl or aryl rin which may be opti onaIIy
substituted with empRunyp i fpim 1 sein Rpisfakep sepamtcliefimBlamdiove; R2 i s

> elt ﬁct1 egc;tfdlcfmrﬁ the g@npwﬁs@m&ifm) "G, &ﬁky( aauoﬂxy%&&klﬁyéa VAR 1 8a Ogvg B |bi ;: t ”;ﬁﬁ
pheny!| ? sal@r S&SS&% }egtg(?fr{émo%)p ﬁn?ﬁ %9? iR G?aécgpq\ﬂ”fzﬁ?e’i‘g gption

i ndepesibstituied it |l elraps fﬂdqmmﬁmiﬂg scl%cﬂ‘mm RIS, DCHGFCR) dHCERR, CR rh@ld s aid

Cl- 3al 4ad Cmﬁwmﬂ@ﬁ o B %lqhmn?%bﬂ&a@mb& b Vit YA shiolathupd gy 1 1-3 halo

gr oups he(nbl) (ﬂy yr| i onal t| tute OH or

R gr oRis&orgyy ??m"éaé ﬁ?’é%‘ ‘Y’f}“ Héf‘i‘lﬁaézﬁ 0’(%’)8T®S,1(9) §D4{eﬁi§f¢ﬂyl,opt| onal | y
subst i eptioadlywubdtitntsd3vitiubs kitistigihts mdem@@agamwdymﬁﬂha@&tﬁﬁanhm hal 0, CH and
OC1-3 lkyl rt of OC1.- bei optionally

substl ut eéaﬁ@l% %}%P o 8?‘0 gq"p? (@QI?& bs CSCP'@ °gr8‘I‘H§yI (f)
CH2C( (B zqmélréa)rCPIzCQ2§:arsllcpk € | GHEl(Q)NKER T mmtg) (\@1)2 NN’ anlilN@R)and N(R' ) 2
wher ei dR‘ is as previously defined, and R3 is selected fromthe group
consisting of. C 14al kyl, C2-1oal kenyr SC 6al kyl , C64oaryl,

het er ocycl yl ancRT H@F@F@a@'yﬂalk%é]cﬂ sy Qs 10280, katpldne oapl,ﬁnyl dpaibedigcycl yl

heterqasgﬁlmtmth;pgalg iS%hs, portion of SCl.6al kyl being optionally
substituted with (a) (b) 1-6 halo groups and (c) 1-3 groups selected

from OH NH2, NHC . 4al kyI N(G _4al kyl )2, C-4alkyl, OQ -4alkyl, CN,
C, 4al kyl S(Q) x wiper ei 'Th&cén}n(ﬁnd of Ohin? | whirdilfeyd SO2NH-,  HZNSCR-,

Cl4al kyl k NSQ2-, said Cl1. 4al kyl and the Cl. 4al kyl
porti o@r\é“l\j‘_ﬁ%g"%ﬁéf%’ﬁ'b@eﬁg’“h lyg #lp gFpups and 13%&5‘?%“@&5@%‘*% fompREhy| and >1/ 3

hal o~ §duisky] anscphrnyl, said phesiyt eing ontinndily trelistitted lwjith, 1-hgromysdadeyéndeny aryl , sai d

91 Q4P sblesetrord il @Al SCRUERL b bl Forll St SEBTHER, ' T Om hal o
optlonally subst:tutec?/ with 1-3 halo groups '

10. The compound of Claim 8 wherein R*
rcpresents 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 OH, NH,, NHC,qalkyl, N(C,_salkyl),, Craalkyl, OC14alkyl, CN, CyalkylS(O),- wherein x
i 0, lor 2, Cr.4alkylSO,NH-, H,NSOQ,-, Cy_alkyINHSO,- and (C142lkyl),NSO,-, said Cy_salkyl
and the C1_4alkyl portions of said groups being optionally substituted with phenyl 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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previ ously defined, Cl4 al kyl SO2NH, H2NSO2-, -Ci 4al kyl NHSQ2-, (Cl4

al kyl )2NSO2-, CN, OH, OCl-4alkyl, and, said Cl.4al kyl arftiDe¢amtgr 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.s formed with the carbon atomto which they are attached, said ring

opti ona > L id ubl,e; bond of 1-2 heteroato selected from O, S
nd N o gRECH AR o €S RPs B e otk e BRI i
Cl. 4al Ry aigeand dyegpup selpsi¢deliman Dbbapd 61C 1patip | enedi oxy, and being furt her
optionally substituted with 1-4 groups selected from hal o, Cl.4al kyl,

hal oC1 al kyl, Cl 3acyl, Cl1_3acyl oxy, C _3al koxy, Cl4al kyl CC(O) -,

C2. 4al kenyl , C2. A&l kyAh¢ conGioudhodiIxiyQ 1 vBmtdayR’ is G _3al koxyCl_3al koxy,

pheny! scilhed (O tDyrobl Bonsishhdde: @b ARISID 1l BALERS] L8 C1_3al kyl

OC1_3aIg%%‘I ,. C6- 1oar Cl4al kyl'ene_or lg e opt1o y su ed with 1-3
hal 0 gPEUpsheng opteqally Sibsiiiad wah () it D-6\haleraetuns anddpidl-Bewups selattedh t oget her
?nd (r]I EpmEHB AN aNEC 241yl kﬁ@ﬁdikyﬂ)z\,,\g_mu@l,smman@atmcéﬁ&émpgg&d;m k ng i's

or med. ] a t t 0 c ey are attached, said ring being '
unsubsfs;ﬂf Etta léid %gfaﬁ?&‘ggﬂp?&fzg?goﬁ Crpa E¢) (SWGEHQ?NS@?"’ PECeadlstthd of daim
3 wher e f ir4alkyhpostions pisaigresenps being ontiondysubstibirdswith fhenyThed batgound of O ai m
I V\her?ioﬁbstwo R groups represent H and one R is selected fromthe group
consisting of. OH halo, Cl1_joalkyl, Cl.6alkoxy and Qjoaryl, said -

Cl toal kyl, C6-ioaryl and the al kyl portion of G 4al koxy being optionally
substituted w thisl- 3 hRlempolddof Oldim 3R kk¥bin RPAENY! or naphthyl groups, said

phenyl__and,papht hyl -being optionally substituted with 1-3 substituents
sel ect%%ctf’? gﬂ‘%ﬁaﬂ){%{l’ CORSANg E%ﬁz?lowl opiemaliyepbssideted with wetykarphenghi d phenyl
i/vﬁ oppﬂbnﬂlopﬁonsllﬁmbéﬁtuﬁ&dﬂlvﬂ;dl? om{ﬁj}l(}ak'gcg;; %fé@ﬁ)aq@sclge&a fg&frpo;mg ;)f d ?ihm [
erei epresents H.a WO groups are selected fromthe
or oup SaasiaBOhd JERIERE S g iohromay e iR 0 BEREL_ | oal Kyl
and t inptignakly pubsi@nted withdf) B1(bpall-kbaly pivepsieg (9 pt3 gaoveps bolecseddadn OH) KH,, Wi t h 1- 3
hal o QUROPAIkyIBS(A.dDBEE ! §iIALDE] 4dikylJOR, @.Qﬂmy(ég,-%hexgiﬂ 0g6; yhepei n two R
groupsal[é)ggﬁ)mng@ pq%%i ¥ . 8.  The conpound of alm| whérein R2 is
t aken *3 R SR KyINHSQ,-, (Crqalkyl);NSO,-, said C,4alkyl and the C1-qalkyl
~-poritons of said groups being optionally substituted with phenyl 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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selected fromthe group consisting of. (a) G -14al kyl optionally
substituted with 1-6 halo groups and 1-3 substituents séllzzemibef 2606 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 Cl_3al kyl portion of OCl-3al kyl being optionally substituted with 1-3
hal o _groups; (b) phenyl or pyridyl optionally substituted with 1-3 hal o,
H or R groups; , C) gﬁ%lo alKggylh optionally substituted with 1-3
substi t uent s i ndependent FYRROuPEY: (e | wharsiaRds Sabycted frameeterocyayl) kyl , sai d
Cl_3al kiyﬂeittzﬂoi (ggﬂﬂmaid(%ﬁlifﬁﬁhgyﬂ)ﬁobﬂimbﬂﬂtémi@% 1w hﬁzqu@;@ﬁaqg bl )1;\| azhal 0
gr oups gele fr 1. CE 9 i ; ,

- NHR an%?,l}%g %22 %g%a erepre"s’ent sre%%%%lllgﬁ’_,ci% é)f yﬁ{zm" -

C5. i 0arIFHPRy 1 Greals) N em N, S prstaC 1 yalkd foiskG rranllartiandithd CLadtichal o gr oups.
9. Thep&apRUMMAd Houbd 1Rl : b1 | ) | kyl tional ubsti t ut ed
with 1n G 1348, %gu_ %;H%r? bty &b iidied ein Fo Uil ?“(ragrﬁf?ﬂﬂ,seaeé@_sm Kyl
and. pﬁény , sal Lg @’yl bei ng optionally substituted with 1-4 groups
i ndependently selected fromhalo, OCH3, OCF3, CH3 and CF3, and the al kyl
portion of OCt_3al kyl ,bein optionally substituted with 1-3 hal o groups.
10. The cOnpoundi%f CﬁﬁPWP%WW#k%ﬁ ?&Xwﬁﬁﬁ?é§§HF§¥#éthyl or cycl opropyl
11. The compound of Caiml1l wherein R3 is
consi sting of: &hl4al kyl, C2_1loal kenyl,
het erocyclyl and oamle\ said al kyl ,
heteroaryl and th y| portionof SC _ @
substituted with (a)R\ P)N-6 hal o groups 9
from OH, NH2i NHCL. 4al ky\, N(\Cl4al kyl )2, Cil4alky
G . 4al kyl S(O x wher ei n IS .1 or 2, C .48
C, 4al kyl NHSC2- and (CL. ¥al kyl) 2NSC2-, said Cigal kY
portions of said groupsgbeing optionally substituted with phenyl and 1-3
hal o groups, and Ris selected from heterocycl het eroaryl and aryl,

said group being optionally substituted with 1-4 groups selected from
hal o, d 4al kyIGl, Ca. 4al ky1S(O x , mﬁthx? s previously defined, Cl4

el ected fromthe group

Z1. 6al kyl, C6_ioaryl,

kenyl , aryl, heterocyclyl,
bei ng optionally

)..1-3 groups sel ected
14al kyl, CN,

al kyl SO2NH,  H2NgepN, Q..Mal ky)ANHSOR: | kyl ) 2NSCR-,, CN, OH,
QCl . 4al kyl -84 hers N7 X
. L N \QL‘N
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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 &P¢geshe0R0¥hd
OC1- 3al kyl 12. The conpound of Claiml 1 wherein R3 is selected fromthe
group consisting of. C, _14al kyl, C6-,o0aryl, heterocyclyl and heteroaryl,
sai d groups bei ng optionally substituted with (a) R (b) 1-6 hal o groups
and (c) 1-3 groups selected fromOH NH2, NHC alkyl, N(C 4al kyl)?2,
‘ OCl1lal kyIF3Q@KI C, 4al kyl S O x wherein x is 0, 1 or 2,

305 \ _ ai d Cl4al kyl
and the C ' [ ' bsti tuted

‘ p i erein R

is selected Ngroup consi sting of- y
pt hyl or phenyl; phenyl Xptioval iy substituted with
hal o, OH, OCH3 “qr,/OCF3; heteroar yI sel ecteéd from benzi m dazolyl, indolyl,
benzof uranyl, anjl di hydrobenzofuranyl, sai d”heteroaryl groups being
optionally substftuted with: (a) ‘R (b) 1-6 halo groups or (c) 1-3 groups
sel ect ed from OH NH2, NHC dal kyl, N(O' 4al kyl) 2, Cl4al kyl, OCl -4al kyl, CN,
4al kyl SO2NH-, H2NSO2-,

4a| |pﬁm%§wm?‘&a“ﬁ%ﬁ)ﬁﬂwﬁfﬂgﬁ‘?w th@fa?f'd C,.4al kyl and the Cl-4alkyl
portl ons of said groups bei ng optionally substituted with phenyl and 1-3
hal o groups. R ijg seklggl ({) et er ocycl yl, heteroaryl and aryl, said
group being optionally s uted 111 groups selected from hal o,
Cl. . 4al kyl, OH, OQC1..4al kyI sal d C14al kyl and the Cl- 4al kyl portions
of said groups being opti ona?fiy substituted with 1-5 hal o groups and |
~group selected from OH and CK al kyl A -85 8 Decenber 2006 14. The
compound of Claim| wherein sel ected from heterocyclyl, heteroaryl and
aryl, said group being optio bstituted with 1-4 halo groups and 1-2
groups selected fromC 1 1lal kY1, al kyl S(O x, wherein xis 0, 1 or 2,
d aal kyl SOzNH, HzNSQz-, G. "ﬁ , (Cl4 al kyl)2NS02-, CN, OH and
QA -4al kyl, said d4al kyl and t % 4al kyl portions of said groups being

optionally substituted with 1-3 h groups and | group selected from CH
and OCl ~3al kyl. 15. A compound se ted fromthe group consisting of

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:

...87_



C A 6NN G AN FCAOdOdd d _ N \/ NN-86 8 Decenmber 2006
F3COCl b d NNand NN, \' N or a pharnaceutically accéflexbinbes2)i6 or
solvate thereof. fi 16. The conpound of Claim1l5 C NNE N or a
pharmaceutically acceptable salt or solvate thereof. [ 17. The conpound of
Claim15 of the structural formula: C NF or a pharmaceutically
acceptabl e salt or solvate thereof. 18. The conmpound of O aim 15 of the
structural formula: -87 8 Decenber 2006¢ciCl C N or a pharnmaceutically
acceptabl e salt or sol vat €lt her eof .

N’N\

\
N
\

or a pharmaceutically acceptable salt or solvate thereof.

19. The compound of Claim 15 of the structural formula:

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.

o22 Use of a compound of claim 1 for the manufacture of a medicament
for treating non-insulin 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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19. The conmpound of O aim 15 of the structural formula: C N or a
pharmaceutically acceptable salt or solvate thereof. 20. 8Dg¢lembencedi cal
conposition conprising a conpound of any preceeding claimin conbination
wi th a pharmaceutically 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 manmalian patient in need of such treatnent.

22. Use of a conpound of claim1 for the manufacture of a nedicanent for
treating non-insulin dependent diabetes nellitus in a manmalian patient in
need of such treatndnt. Be.of Ysenpphndingoegpdumedwidf claindi for the femufichee

manuf act ur I I S| t.y I i atient in
neod of sunh t RaPBKGARRy sybBlnd KiTh kR RRED b by SR AR, |
accordance with claim1 for the manufacture of a medi canent for treating
Syndrome X in a ma lia I I 0 : Use of a
conpound i n accor dmé WQ{SEQH g)?éﬁo‘ﬁ* lg‘r%g%ﬁ%hngas‘ﬁu cé%{rﬁ?%%%ﬁw%f%e  canent

for treat iohgmedichmend fogtrsasing e lipid alisenieestidered fivotmithe growpensising b6t i ng of

dysl i pi derg,a:n; ey I J | 1 A e | em a,
ow HOL e g Rl ALt LT At RSO0 B ia BB T 2,
Use of a déHpvamernimpligepatienfamoesdef such tkatimemt! for the manufacture of a

medi canment for treating atherosclerosis in a mammalian patient in need of

such treatnent. -89
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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