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In a broad aspect, the invention provides conpounds of
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In anot her aspect, the invention provides conpounds of
formula 2, i.e., conpounds of Fornmula | wherein the
waerneis phenyl or naphthyl, which is opti oned1/yS$2006/046039
substituted at a substitutable position wth hal ogen,
Cl-05 al kyl, 01-05 al koxy, hal oal kyl , hal oal koxy,
hydr oxyl, hydroxyal kyl, CN, phenyl oxy, benzyl oxy,
-S02-(C.F.C6 al kyl), -NR R', 0,-05 al kanoyl, nYridyi
phenyl, benzyl, or -802-NR R', where each R and R' is

i ndependently H or C -05 al kyl. In stil
anot her aspect, the invention provides conpounds of
formula 3, i.e., conpounds of Fornmula | wherein the

38590, @np\selpsir%zél i Hadjantenakisi ) Ikedgirht-@lhgng. R.(S. Hyslpy and A.
BEYEM (1 Qiég)WMlceQMéI@f@lbdtﬁi brasknilin Jérdazehibll e embryonlc pattermng

oA TEShH ot BB oo 1L By 81 ¥t MLy B 0 cotn. .

Sgle®jane Bnd\Bt De Stroersu (2Q00At Tots! inautiegtiondé painpaccGiase activity in
pr@g&}{lkmdéﬁ%le@en%w steﬁf@eﬂ@ NElcSbsial 2ty): a81-09, THiEd cc@ﬁergence of

oRerPtp R SR oo e e %ense“r?ﬁv%*eg@@@p? Tnariye ¢
sigglsts ithay inbibitefistd gamtra ecptasggkattatsatintipieNotabl fyeticrenay be limited
a@f'ﬁle%%ﬂhc Jb\éQfserl%toqle frfboakdd of @clﬁ@nélok@ﬁ%dui@ﬂss@s (Fortini, M.

ha oal kyl
R Carieppgpergiape medleled BeRvoE SHIGeE Bt Jomajes” Net
Rewvleh@elbﬁholpﬂ(@)v B84 .4 ovspiyein Bisoafout miosdeseldp nprmgally and without an
0 Qﬁenﬁoﬁmﬂh @léngV\meEeTrﬂnB;uérSRmo%sabky |S|r|nathsmghjl K.

SerH
Ab%ﬁ%%ﬁﬂ?%@ﬁkﬁwd%ssaﬁ'ﬁg ey 7 6ars by ARG e

ddife:mmbtohtl*el’ayﬂ|ylmdl)alrez:un$bdlam@||ry¢eneqLArchI ¥ iyclag Sci 777: 421-6; Zheng, H.,
M §1QH§“I\H‘@ Frﬂ)f\l\baugp'ng§irlh£‘t)ﬁgxn rﬂ# RNAZMNiANY. w. "S%xfhaﬁoﬁ)’l-lieavens G.

? ﬁg\é%ﬂy §| Bosﬁlgra I}Z/I?H\ygpnhépébgg oxagl_naﬁ)%! grﬁgursor protein-deficient
niﬂ:@lshaWkgehc,tlvdflglmﬁ)a]ld@bc@esembkyhotometlm "aC&lokh4): 525-31, the
c@ﬂﬁgﬁde%}égrcecgwe%f&él é&@gttnéﬁl PR @mﬂh l§.¥J:retase mhlbltOl‘S would

ri benzof ur an on
h %%Q%HY'MW 'E'}%\}‘“@Lg?%malsﬁﬁrﬁtasa 8(%8%
p@kégsing daf dlotphi nol i nyl oxy C1-C6 al kyl , qU|noxaI|nonxy

O1- C6 al kyl, qui nazolinyl oxy Cl-C6 aIkyI, - 00- C6

al kyl - OC(O)NRR -OO C6 aIkyI-NR R', hydroxyl, -Cl1-C6

al kyl - OC(0) - pi perParmary of theyInygntion

al kylIn-z0@689 agpect, i idvanyibn proite€6ompounds of Formula I:
ng%gw“ggﬁggfggﬁmyollnyl wherein each aryl,

heteroaryl, and heterocycl oal kyl Eroup IS optionally

0\@_[ _ge%%m secretase

substituted with one or mor e~gr s that are
i ndependent |y hal ogen, Cl-063a , Cl-C6 al koxy, halo
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In anot her aspect, the invention provides conpounds of

formula 5, i.e., conmpounds of fornula 4 where the
waerneis phenyl or naphthyl, each of which iBCT/US2006/046039

optionally substituted at a substitutable position

wi th hal ogen, 01-C6 al kyl, O,-Cs al koxy, Cl-C6

hal oal kyl , hal oal koxy, hydroxyl, CN, phenyl oxy,

benzyl oxy, -S02-(01-05 alkyl), -NRIR', Cl-C6 al kanoyl,

pyridyl, phenyl, or -S02-NRIR', where each R and R’

I's independently Hor Cl-C6 alkyl; and the B-ring is

pyrazolyl, imdazolyl, pyrrolyl, triazolyl,

pyrrolldlnyl pyrazolldlnyl i m dazol i di nyl,

tTi aamlonpRrlakuiNy,-S P GaSopini rIRIRT, C1-Cs alkanoyl, Co-Csalky-C(O)OR’,
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0X hal gal k hal oal kox
i ket Bliraeiigy halo. E2C kit v Fadie. MR GOR
i nveiNy’ Sﬁzﬁir@(Odﬁs—c@ﬁpeowslkwf)q(@rmuF@(OGNRIR”eon CN, or C¢-
\?\ﬁnp@}én%rﬁfwﬁéi’é el y1 3 Hchag dubsithREWithaLs gbapdMbispdhdently
U A NEN L e IS Fopiodsd
C1- Qydadivly ICNo Pt caratlbky -8{is4-({CQ it sctkyii {CHOINTORT, ((BRRISC+-Ce
al kY$|D<an091 p%yﬂlpké’ﬁw ’angr-sggxllﬂﬁ*’ %hkyl Cl Co

hal oal z I socyanat % %
Raifky P, 1N GRe % IBebosBiot EBHET BYP#ly 1-Co PG B alkgpyl. where
R14 ths alfen@h+aDp ialdptibnally 80BstiNRedRVith ome drahargdwalogeise (Ca-Cs alkynyl,
R agdcRychRyll OdeRsASRNEY.cEafd, &ir SRl Ky, Peteroaryl, -CO.R’,
CONRR?”, C,-Cs haloalkyl, where the haloalkyl group is optionally substituted with C-
C, alkoxy; C+-C4 haloalkoxyalkyl, hydroxy C4-Cg alkyl, C;-Ce alkanovl, aryloxyC,-Cg
alkyl, heteroaryloxy C4-Cs alkyl, -C¢-Cs alkyl-OC(O)NR'R”, -Co-Cs alkyl-NR'R”,
hydroxyl, or -Co-Cs alkyl-OC(O)-heterocycloalkyl, wherein each aryl, heteroaryl, and
heterocycloalkyl group is optionally substituted with one or more groups that are
independently halogen, C-Cq alkyl, C4-Cg alkoxy, C;-Ceatkanoyl, halo C4-C, alkyl,
halo C;-C, alkoxy, -C(O)NR’R”, -NR'R”, hydroxyl, -O-(CHz)s.z-O-, -C(Q)OR’, phenyl,
pyridazinyl, pyrazinyl, pyrimidyl, thiazolyl, pyridyl, N-methyl pyrazolyl, N-benzyl
pyrazolyl, oxadiazolyl, oxazolyl, or imidazolyl;
Rs,-and Rj, are independently hydrogen, halogen, C,-Cg alkyl, OH, or NR’R”;
Ry, and Rj,, or Rz and Ry, 0r R and R, combined form =0 or =N-OR, where R is hydrogen,
C4-C; alkyl, aryl (such as phenyl) or arylalky! (such as benzyl or phenethyl); or
R{, and Ry, or R; and R, or R; and Ra, together with the carbon to which they are attached
form C3-Cs cycloalkyl group wherein one of the carbons is optionally replaced with a
heteroatom selected from N, O or § and wherein said ring may be optionally
substituted with C4-C; alkyl; or
R; and Rz form a double bond.



R13 and R14 and the carbons to which they are attached
forma benzo ring; or RLO and R11 at each occurrence
wae@7oedependent |y H, hal ogen, or Cl-Cs al kyl, paires®06/046039

the alkyl is optionally substituted with a phenyl,

where the phenyl is optionally substituted with 1 to 5
groups that are independently hal ogen, hydroxyl, Cl-C6

al kyl, Cl1-C6 al koxy, C4 hal oal kyl, Cl1-04 hal oal koxy,

CN or NO2; or R10, R14, and the carbons to which they

are attached forma benzo ring. In still
anot her aspect, the invention provides conpounds of
formula 6-1, i.e., conmpounds of fornula 6 wherein the

B- r i Fitg tampunds of ormuta Idetitot Bramylpidrpeplige release andbyils, synthesis
arm(wesaéfb.@l aaél useﬁ.u‘t’fnatﬁ@ Fl‘e%rﬂl\’)h of A&h@kﬁze?b 'D%e@%’é (AD) in patients

=SSR PR Bior 1 1ne reBprent o PR FIRGAD HSpgeo e furter

detericeationom thedrawhdiden. Chingiowentisn alko feicombassés phaimageytical

&%ﬂlﬂﬁ@&r@glm‘\g Q%p%uw&e&qdoﬂnﬁlg & ﬁdrr%%gq)cg l%sud:h

cqqsﬂ){f{qr‘guﬂégﬂl\?oniﬁosﬁﬁ'é? Bithe WF%*%COM“VGG’%%% inciyiingghlzheimer’s
disgdsexy, amino, Cl-C6 al kylamino, Cl-C6 dial kyI am no,
Cl' 'l% -ﬁ‘vAMER Lo tpﬁ;eviq%s a(;ilm:gihod)(gf tfét%ﬁ %L gatlent who hég of ?1 preventing a

anot her aspect I nvent1 on provi
PRUgR AT, Qsﬁ'eg 3 digease op Aonsifion §e'6f=tefi domiha 9@%9@?%9% lzheimer's
digkase fgr helsing peevborardemy tH&éhskt M Alrheimer's disease, for treating patients

with mild cognitive impairment (MCI) and preventing or delaying the onset of Alzheimer's
disease in those who would progress from MCI! to AD, for treating Down’s syndrome, for
treating humans who have Hereditary Cerebral Hemorrhage with Amyloidosis of the Dutch-
Type, for.treating cerebral amyloid angiopathy and preventing its potential consequences,
i.e. single and recurrent lobar hemorrhages, for treating other degenerative dementias,
including dementias of mixed vascular and degenerative origin, dementia associated with
Parkinson's disease, dementia associated with progressive supranuclear palsy, dementia
associated with cortical basal degeneration, age related macular degeneration or diffuse
Lewy body type of Alzheimer's disease and who is in need of such treatment which
comprises administration of a therapeutically effective amount of a compound of formula (1).

In another aspect, the invention provides methods of preparing the compounds of
interest, as well as intermediates useful in preparing the compounds of interest.

Detailed Description of the Invention
As described above, the invention provides compounds of Formula |.

In another aspect, the invention provides compounds of formula 2, i.e., compounds of
Formula | wherein
the A-ring is phenyl or naphthyl, which is optionally substituted at a substitutable position
with halogen, C+-Cs alkyl, C1-Cs alkoxy, C+-Cs haloalkyl, C4-Cs haloalkoxy, hydroxyl,
hydroxyalkyl, CN, phenyloxy, benzyloxy, -SO,-(C+-Cs alkyl), -NR’R”, C4-Cs alkanoyl,
pyridyl, phenyl, benzyl, or -SO,-NR'R”, where each R” and R” is independently H or
C4-Cs alkyl.

In still another aspect, the invention provides compounds of formula 3, i.e.,
compounds of Formula | wherein



wherein R20 is H Cl1-C4 al kyl, 01-C4 al koxy, am no,

Cl-A4 al kyl am no, Cl-C4 dial kyl am no, Cl- &4 al kyt hi o,
wha00/0648FE3, or phenyl . In yet anot her aBEBT$2006/046039

the invention provides conmpounds of fornula 6-4, i.e.,

conpounds of formula 6 wherein the B-ring has the

fornmul a: wherein R20 is H, Cl1-C4 al kyl, 01-04

al koxy, am no, Cl-C4 al kyl anmi no, Cl-C4 dial kyl am no,

Cl- 04 al kythio, halo, CF3, or phenyl. In yet
anot her aspect, the invention provides conpounds of
formula 6-5, i.e., conpounds of fornmula 6 wherein the
B-ring has the fornmula: tp-R20 -19 In yet

thafotingas Parapedt imidazelyl. pveelyli inzalyl oMrgiding opyperetidioy! difnidazolidinyl,
fB or n‘sd»@z&yﬁmduylepynnkxeym&twﬁ&yl Qfach of Wuubﬂ.s%mztaﬁér@snbétmﬂed ata
-rin
oot HEp GRS TR EMh A acst B 1 Peorengem bt GrCs akow,
for muhlao 85168, alkylagmino,cor@odialidgaraino 0 dengkylibica hglop@eCplhaloalkyl,

f or ng) @?ha@oaﬁkox@ dc.le élkyl%heﬁyl(iare\@?%n%lI%s‘ttﬁnt&é wiftl 1 to 5 groups

{ | N anot her 0|r're g peqng-hllkl
stl | PR rﬂ@?‘*@ﬁﬁ%"dlg&‘?ﬁ" Y & o33 Cuis 1-L4 haloalky
att a@h@dwajqall@xy;ahmlkaﬁzw INRR]-C2Ral-RORR R’ GlN@lNOz

al kyt hi o, haI o, CF3, or phenyl. I n yet another
enbodi nent et anotgg? asp ect
]

the 'Par%?m“tﬁﬁaﬁe%ﬂa%@vwwam&s PGITF L IR 4,
canupmodsofid-cohubdmimetedn 6 wherein the B-ring has the

Rf 00718, @iky 3N 8)cioalkyl, Cs-Cs cycloalkyl C1-Cs alkyl, phenyl, biphenyl, phenylC4-Ce
alkyl, pyridyl, benzofuranyl, benzothienyl, benzimidazolyl, quinolinyl, isoquinolinyl,
quinoxalinyl, quinazblinyl, tetrazolyl, oxazolyl, thiazolyi, imidazolyl, oxadiazolyl,
thiazolyl, pyrimidyl, -CO:R’, -CONR'R’, C;-C; haloalkyl, hydroxy C,-Cs alkyl, C4+-Cs
alkoxy, phenyloxyC,-Cs alkyl, naphthyloxyC.-Cs alky!, pyridyloxy Cs-Ce alkyl,
benzofuranyloxy C,-Cs alkyl, benzothienyloxy C,-Cs alkyl, quinolinyloxy C4-Cs alkyl!,
isoquinolinyloxy C4-Cs alkyl, quinoxalinyloxy C4-Cs alkyl, guinazolinyloxy C-Cs alkyl,
-Co-Cs alkyl-OC(O)NRR’, -C,-Cs alkyl-NR’R”, hydroxyl, -C,-Cs alkyl-OC(O)-
piperidinyl, -C+-C; alkyl-OC(O)-pyrrolidinyl, -C4-Cg alkyl-OC(O)-morpholinyl, wherein
each aryl, heteroaryl, and heterocycloalkyl group is optionally substituted with one or
more groups that are independently halogen, C4-Cs alkyl, C1-Cg alkoxy, halo C4-C,4
alkyl, halo C4-C; alkoxy, C4-Cs alkanoyl, -C{O) NR'R”, - NR'R", -O-(CH3)4.2-O-, -
CO;R/, pyridazinyl, pyrazinyl, pyrimidyl, thiazolyl, pyridy!, N-methyl pyrazolyl, N-
benzyl pyrazolyl, oxadiazolyl, oxazolyl, or imidazolyl.

In yet another aspect, the invention provides compounds of formula 4a, i.e.,
compounds of Formula | wherein

Rz and Ry, are independently hydrogen, halogen, C,-Cs alkyl, C2-Cgs alkenyl, where the
alkenyl group is optionally substituted with one or more halogens; C-Cs alkynyl, Cs-
Cscycloalkyl, Cs-CscycloalkylC1-Cs alkyl, phenyl, naphthyl, phenylC,-Cs alkyl,
naphthylC;-Cs alkyl, pyridyl, thiazolyl, pyrimidyl, pyrazolyl, -CO,R’, CONR'R”, C;-Cs
haloalkyl, where the haloalkyl group is optionally substituted with C4-C,4 alkoxy; C4-C,
haloalkoxyalkyl, hydroxy C4-Cs alkyl, C»-Cg alkanoy!, phenyloxyC,-Cs alkyl,
naphthyloxyC4-Cg alkyl, pyridyloxy C4-Cg alkyl, pyrimidyloxy C4-Cs alkyl, thienyloxy
C1-Cs alkyl, pyrrolyloxy C4-Cg alkyl, thiazolyloxy .C1—Cs alkyt, -Co-Cs alkyl-
OC(O)NR’R”, -Co-Cs alkyl-NR'R”, hydroxyl, or -Cq-Cs alkyl-OC(O)-heterocycloalkyl,
where the heterocycloalkyl group is piperazinyl, pyrrolidinyl, morpholinyl,
thiomorpholinyl, thiomorpholinyl S,S~dioxide, tetrahydrofuranyl, or imidazolidinyt,

8



wherein Rso is H Cl-C4 al kyl, Cl-C4 al koxy, am no,
01-A4 al kyl am no, Cl-C4 dial kylam no, G- &4 al kyt hi o,

wha00/0648FE3, or phenyl . In still yet anetTe$2006/046039
aspect, the invention provides conpounds of fornula
6-8, i.e., conpounds of fornmula 6 wherein the B-ring

has the fornmula: NH 1'17-z-K R31) wherein R30 is H,
01-C4 al kyl, Cl-C4 al koxy, am no, Cl1-C4 al kyl am no,

A -04 dial kylam no, Cl- C4 al kythio, halo, CF3, or

phenyl . In yet another aspect, the invention

provi des conpounds of fornula 6-9, i.e., conpounds of
formula 6 wherein the B-ring has the formula: . Rso
wherwianeiR@ech arytHhei€lioatd, amdihetero@tlo@ikylariumpxiy optiamalipos ubstituted

Cl %t%ﬂ@’dr%r@ Srou%. et ol iRddpeh88H) RalobhiS & abic-c; alkoxy,
C1-Csa kang);I hpalo C}/-C,, alkyl, halo C;-C, alkoxy, -C(O)NR'R”, -NR’R", hydroxyl, -O-
(CH3)4.2-O-, -C(O)OR’, phenyl, pyridazinyl, pyrazinyl, pyrimidyl, thiazolyl, pyridyi, N-
methyl pyrazolyl, N-benzyl pyrazolyl, oxadiazolyl, oxazolyl, or imidazolyl.

In another aspect, the invention provides compounds of formula 5, i.e., compounds of

formula 4 where ‘

the A-ring is pheny! or naphthyl, each of which is optionally substituted at a substitutable
position with halogen, C4-Cs alkyl, C4-Cs alkoxy, C4-Cg haloalkyl, C;-Cg haléalkoxy,
hydroxyl, CN, phenyloxy, benzyloxy, -S0,-(C;-Cs alkyl), -NR'R”, C;-C¢ alkanoyl,
pyridyl, phenyl, or -S0,-NR’'R"”, where each R’ and R” is independently H or C;-Cg
alky!; and ‘

the B-ring is pyrazolyl, imidazolyl, pyrrolyl, triazolyl, pyrrolidinyl, pyrazolidinyl, imidazolidinyl,
triazolopyrimidyl, imidazopyrimidyl, pyrazolopyrimidyl, isoxazolyl, indolyl,-pyrimidyl, or
pyridy!, each of which is optionally substituted at a substitutable position with a group
that is independently C4-Cs alkyl, C,-C¢ alkoxy, amino, C;-Cs alkylamino, C-Cg
dialkylamino, C,-Cs alkylthio, halo, C4-C; haloalkyl, C,-C, haloalkoxy, benzyl or
phenyl, where the cyclic portions of the benzyl or phenyl groups are optionally
substituted with 1 to 5 groups that are independently halogen, hydroxyl, C~Cs alkyl,
C;-Cs alkoxy, C,-C, haloalkyl, C;-C, haloalkoxy, C;-Cs alkanoyl, -NRR’, -CO,R/,
-CONRR’, CN or NO,,

'In another aspect, the invention provides compounds of formula 6, i.e., compounds of

formula 5 having the formula:

Formula 6
‘wherein,



In yet another aspect, the invention provides
conpounds of fornula 6-10, i.e., conpounds of fornula
w®200e60140 the B-ring has the formula: Junta R3OI/US2006/046039
wherein R30 is H, Cl-C4 al kyl, Cl-C4 al koxy, am no,
Cl- 4 al kyl am no, Cl1-C4 dial kyl am no, C104 al kyt hi o,
hal o, CF3, or phenyl. I n yet another aspect,
the invention provides conmpounds of fornula 6-11,
i.e., compounds of formula 6 wherein the B-ring has
the formula: JUNI R30 wherein R30 is H, 01-C4 al kyl,
Cl-&A4 al koxy, am no, Cl-C4 al kyl am no, Cl-C4
di al kyl am-no, C al kythi o, halo, CF3, or phenyl.
Rizis Hthdldgeanet-Redlkdspeet alkexiyeCi-fybaiealer, riaVii des

REG M HHBERn 0(f31-tQéIR§4 Io@n&xalu,lgubslmueed, wiffOEHUCAE s akGIP rcmoggukoxy, Ci-

H @yﬁ%aﬁ%fpg 15%"”}]0?%%5!58?\{13;&"0@(%' %qyﬁg%lp -sgg{: °Ce RER, SnrRe,

pherCy+Csallra®vh, pyridghot benykabodi ment, when the Rap

R,%?&?R:'§4ﬁwlaéhﬁmﬁﬁ” 3r A6, R30 is Cl- Ct4 al k%y,
at_a n yet anot her

enbddl %Et dgéoareénque"ge"“yhde?:ﬁ%r?&% aspect, the
Riz@ne Rt4 avd tbﬁ: gmbdestownwomﬂﬂsre@ﬂtatfmdmma@eaa:bring', oe.
R%%mwm%aé‘ﬁgéguweﬂge ! n@d@beﬁ’d’h‘:‘nﬂ?f-l hQb €§C§C§alkﬁ \/9here the alkyl

°r'1owﬂf%%3dh I%h%/g‘ g%ttdth

di al'&k§PUpRpiSubstituted wit Ianprifgi’ WhPTethe Rty F’°8§ By subpfijyted wi

i nvehioiSagroprsahiiters inslenpulentishaégeno hydrbel, 6131, alkyl &.1-Cs alkoxy, C,-
COﬁF@M&%%u@f J ¥ RelRIBMN &N Be B-ring has the

Rw,o l£14, an% the carbons to which they are attached form a beénzo ring.

In still another aspect, the invention provides compounds of formula 6-1, i.e.,
compounds of formula 6 wherein the B-ring is pyrazolyl, imidazolyl, pyrrolyl, triazolyl,
pyrrolidinyl, pyrazolidinyl, imidazolidinyl, isoxazolyl, pyrimidyl, or pyridyl, each of which is
unsubstituted.

In still another aspect, the invention provides compounds of formula 6-2, i.e.,
compounds of formula 6 wherein the B-ring has the formula:

o 1 & T 1 AN
Roo Rop #% N
\%S/ \&/ ” = /N_Rzo \ N{

HN~—N N—NH = Cor Reo

wherein Ryq is H, C4-Cg alkyl, C4-Cs alkoxy, amino, C4-Cg alkylamino, C4-C; dialkylamino, C4-
Cs alkythio, halo, CF;, or phenvl.

In yet another aspect, the invention provides compounds of formula 6-3, i.e.,
compounds of formula 6 wherein the B-ring has the formula:

‘I‘J\(g/ RZO
/

HN—N ,
wherein Ry is H, C4-C4 alkyl, C4-C4 alkoxy, amino, C4-C, alkylamino, C4-C, dialkylamino, C4-
C, alkythio, halo, CF3, or phenyl.

In yet another aspect, the invention provides compounds of formula 6-4, i.e.,

compounds of formula 6 wherein the B-ring has the formula:

10



/ NH or In yet another aspect, the invention

provi des conpounds of fornula 6-13, i.e., conpounds of

wo soomé@16 wherein the B-ring has the fornul a: pd®BS2006046039
HN- N In yet another aspect, the invention
provi des conpounds of fornula 6-14, i.e., conpounds of

formula 6 wherein the B-ring has the forrmula: NH/ NN
In yet another aspect, the invention provides
conpounds of fornula 6-15, i.e., conmpounds of formnula
6 wherein the B-ring has the fornula:

& N\ Rz2o
\
N—NH ,
wherein Ry is H, C4-C, alkyl, C4-C, alkoxy, amino, C4-C4 alkylamino, C,4-C, dialkylamino, C4-
C, alkythio, halo, CF;, or phenyl.
In yet another aspect, the invention provides compounds of formula 6-5, i.e.,

compounds of formula 8 wherein the B-ring has the formula:

vy

i
= N-Ra

———

N

in yet another aspect, the invention provides compounds of formula 6-6, i.e.,

compounds of formuia 6 wherein the B-ring has the formula:

In still another aspect, the invention provides compounds of formula 6-63a, i.e.,
compounds according to any one of formulas 86-3, 6-4, 6-5, or 6-6, where Ry is H, or C4-Cs
alkyl. In another embodimént, Rao is phenyl. In still ancther embodiment, when the Ry
group is attached to a carbon, Rz is C4-C, alkoxy, C4-C, alkythio, halo, CFs, or phenyl. In
yet another embodiment, Rz is H.

In yet another aspect, the invention provides compounds of formula 6-7, i.e.,
compounds of formula 6 wherein the B-ring has the formula:

\N/L Ly J\

A &

NH
AL A
N HN /L::
N

Rao R30, or Rso ;
wherein Rgg is H, C4-C, alkyl, C4-C,4 alkoxy, amino, C;-C4 alkylamino, C4-C, diatkylamino, C4-
C, alkythio, halo, CF;, or phenyl.

In stilt yet another aspect, the invention provides compounds of formula 6-8, i.e.,

compounds of formula 6 wherein the B-ring has the formula:
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In still another aspect, the invention provides
conpounds of fornmula 7, i.e., conpounds of fornmula 6
or any one of formulas 6-1, 6-2, 6-3, 6-4, 6-5, 6-6,
6-6a, 6-7, 6-8, 6- 9, 6-10, 6-11, 6-1l1la, 6-11 b, 6-12,
6-13, 6-14, or 6-15 wherein, Bl is Cl1-C6 al kyl, Cr
Cacycl oal kyl , Ca-Cacycl gal ky|l al kyl , phenyl, bi phenyl,
phenyl G - Ca al kyl (such# s nzyl or phenethyl),
phenyl oxyC, - Ca al kyl, or phrhyloxyC1 05 al kyl,
wherei n each aryl group |§Nﬂﬂglonally substltuted Wi th
1, 2, 3, 4, or 5 groups th re i ndependently
hal ogen, C1-C6 al kyl, Cl1-Ca alR®xy, halo O -C4 al kyl,
wherenﬁih? |qu| C?bl\%ﬁx@ Ca Qﬁ@)qg%nﬁmo CJ\‘.“? aﬁ'(ylarmﬁgr@%@lr dialkylamino, Cy-
pheny pyri dazi ny
C4amﬂvwabﬂﬁ Fmpypheﬁﬂnu thlazolyt pyridyl, N nethyl
Pyt ah&her A&%&Z )Hg IH\YJrﬁBR bvav.de%empea,%%f,fom elgyl e,

or ‘i m dazol vyl are
compguads ghigrmela 6&8@%’@!" thQ Berlrigr’ﬂﬁéﬁlﬂ@ tomglabvi des conpounds
of fornmula 7a, fa., conpoundgs of fornmula 7, wherein R2
i s hydrogen, hal ogen, Ci-C6 jal kyl, C2-C6 al kenyl,
where the al kenyl gr ouﬁl' i onal | y substitut ed with
one or nore hal ogens; C2- Ncynyl, C3- Céeycl oal kyl ,
C3- Coeycl oal kyl C1- C6 al kyIHN\zﬁenyl napht hyl ,
phenyl C - C6 al kyl, napht hyl Cl-,QB al kyl, wherein each
aryl group is optional ly substifuted with 1, 2, 3, 4,
whereity R il oGp€.4 alkgt Cafle alkaxs gennis €311Gy alieflasgoe,, C+ diglkylamino, C;-
y, Cl-GC6al kanoyl, halo Cl1-C4 al kyl,
Ca a'kﬂb\{%hﬂiggggf@éx “_QO)NR R, -NR R', hydroxyl ,
- b-yeCRnGthar. aspect, the@i\@ndBh pravides gbmppyndsdz omydla 6-10, i.e.,
t I tdyl, N -nethyl
compcmﬁﬁééf {6Y+1ulaﬁ’\{gﬁé}bﬂ%e 9rra§"’}fa§ tp{é f(?)'El‘ia%lkazol yl, oxazol yl,
or i m dazol yl . In yé{ anot her aspect, the
i nvention provides conp gunds of formula 7b i.e.,
conmpounds of fornula 7, " R2 is hydrogen,
pyridyl, thiazolyl, pyrimd@gyl,/ "pyrazolyl, pyridyloxy
Cl- 06 al kyl, pyri m dyl ox = al kyl , t hi enyl oxy
Cl1-C6 al kyl, pyrrolyl oxf};@l CeRal kyl, or thi azoI yl oxy

where\%h C‘f’s Iql (éy hé?lg}['bgi/ @r gﬁ%}m }/1-&?00% Q%, al.\gﬁagrélﬁé )z/ @?{iigpﬁblamino, Ci-

C, alkythior bdllo,cElﬁ;ybr pmayphol i nyl , thi onorpholinyl,

thl X| [ f .

RBTBAANG . Mo A By S PRI e o 1.
compdtmdspbbymmaaﬁ Wiydreigrtioel B-ring hastthenfoambila: substituted with

one or nore groups that arew ndependently hal ogen,

Cl-C6 al kyl, d-C6 al kgxy, [1-C6al kanoyl, halo Cl1-C4

al kyl, halo C1-04 alk OONR R, -NRR',

hydr oxyl, -0-(CH2)1-2-0-N - R , phenyl,

pyridazi nyl, pyrazinyl, p idyl, thiazolyl, pyridyl,

N- et hyI pyrazolyl, N-Imgfizyl pyrazolyl, oxadiazolyl,

wnre S8 ! 8L ohLEES Kok oo G BRIPEEE! diggamino, -

C, alkythio, hale CFgonplmanytls of fornula 7, wherein R2 is
hydr. |
8 0ot aemoRn the TOReTIGN £IoNAeS BB PRRULL o R B oo

compaunkle aycordihg t&lamadraadfifomyah -8, 6-l9ydrr6}>‘(0, viherER;@ils it lor C1-Ce

ok P Gl DSBS i JORB A e

group Vehattached twea barbory,| R isocBpCi alkony, Ce:Qa lalkythio) ihata, Cift,cot phenyl. In

oups that are independently
yet anétgle?%rgﬁom@fn%"‘h'ﬁ% Cl-C6 al koxy, Cr Coal kanoyl ,

hal o C1-C4 al kyl , hal o Cl-C4 al koxy, -C(O)NR R',

-NR R', hydroxyl, -0-(CH2)392- 0-, -C(O0)OR, phenyl,
pyridazinyl, pyrazinyl, pyrimdyl, thiazolyl, pyridyl,
N-net hyl pyrazolyl, N benzyl pyrazolyl, oxadi azolyl,
oxazolyl, or imdazolyl; and where R and R' are

[ ndependent Iy I -I or Cl1-C6 al kyl . In yet

o o, . -y e I Y T R




In yet another aspect, the invention provides
conpounds of fornula 7-1d, i.e., conpounds of fornula
wQ20b7/08d9ef ein R2 i s hydrogen, or -00-C6 PCT/US2006/046039
al kyl - OC( 0) - het erocycl oal kyl , where the
het erocycl oal kyl group is piperazinyl, pyrrolidinyl,
nmor phol i nyl, thionorpholinyl, thionorpholinyl
S, S-di oxi de, tetrahydrofuranyl, or imdazolidinyl,
wher ei n heterocycl oal kyl group is optionally
substituted with one or nore groups that are
i ndependent |y hal ogen, Cl-C6 al kyl, C1-05 al koxy,
Cl- C6al kanoyl, halo Cl1-C4 al kyl, halo G -C4 al koxy,
- C( OlpNRrotler aspgRt, ftie inysrdipo riplvides gor@p)punjdgpifoznwa 6-11b, i.e.,
corﬁé&)n@Racco?m@w anyrafklo@lﬂﬁnnmls 8-NBLABF b, wiRE Ry .Q)ﬁﬁn.no C1-C4
| azol o g%g §?51N-nethyl yrazonI N—benzyl
?@E@r?r + Bk oxazol yl, or inidazol yt
I n almotehetill ampwcmpetch@a invantion pmvpleworde@mdswptoumia 6eif2, i.e.,

c&ﬁﬁcﬂ]ﬁh@ of fofmulh GQNheréirQ RBLIAGS A thE mdla 7-1, 7-1a,
b, 7-1c, or 7-1d, . wherein Rl is pyridyl, thiazolyl,

|n1dazoly) benzof uranyl , benzot hi enyl,
benzi m dazol yl , e in j quinoﬁ' y
qui noxal i nyl, or - |ngﬁolln -WHer ei n aghNheteroaryI

group is optlonaIHw\swbstlthaJ W Hh one—eWH nor e

gr 0% e? Er?otthearr{s {achtggle r‘ia'tgtnlw\‘?w l g ?nrbe}mc%aqg?rwggé 13, i.e,,
CO"(DQQWNROR‘DF mU'NR'VFQEfethGrBJWQ ha&t@ﬂmwlﬁl 2-0-, -

phenyl , pyridazinyl, pyrazinylvypyrimdyl, thlazolyl,
pyridyl, N- net hyl pyrazolxb, N-lbenzyl pyrazolyl,

oxadi azol yl , oxazolyl, or im yl; and RI, and R2a .
are both H In yet t Her aspect, the

i nvention provi des conpounds of ornula 7-3, i.e.
conpowyetisnaiierfaspeal] the Hvéntion-piavided-cbimpodndscof fmmulbrﬁmt} ie.,

enzof ur anyl oxy
oHBIE g B B iy Ao

gui nol i nyl oxy 01-C6 al kyl, isofui nolinytoxy Cl-C6
al kyl, qui noxal i nyl oxy G % yl, or quinazolinyl oxy

C1-00 al kyl, wherein each he ergﬂMyI group is
optionally substituted with efeyor nore groups that

o OB bt B B e s ot e Y e

comypRuRds ofifptinigs Plwheren (re@y:ag_@sahe for®ORR) , phenyl,
pyridazinyl, pyrazinyl, pyrim-ayl, thiazolyl, pyridyl,
N- et hyl pyrazol yl, N-benzyl pyrazolyl, oxadiazolyl,
oxazol yl, or |n1dazoly1 n nd R25 are both H.
In anot her aspect, the |nvent\on/prOV|des conmpounds of
formula 7-4, i.e., conpounds'ﬁ?“ﬁornula 7-1, 7-1a,
7-1b, 7-1c, or 7-1d, wherein Ris -00-C6

aI ky %,8 tk\B eggect oty lr]%nt?ol W%gé\g c.%mpouﬁzc]s &@ormula? ie.,

ccgmp@;qnd 95mtﬂ§ﬁroépmdpmffomulas@ﬂ (52, 6-3, 6-4, 6-5, 6-6, 6-6a, 6-7, 6-8, 6-
9,88-kg,16CQ(, @) +1apenho) 6-1gls.13VBaueorE-eaohelaat R 9 CY-Cl; arlikgl-

c&pauawlgﬁgetcgagg%k% ﬂt Mg%gwgmwecﬁzo%@gwngg Benzyl or
P'@re@an»am@ax'yxv%@eoa"@i CAARRAP Ok @Ikt vy %&ywl group is
opteba)beR:tuted INRhR 2, :hy,ddsmyrloups Hral ﬁuzr)dbpanc{bnﬂy hﬁ@éﬂl C,-Cs alkyl,

e , y 2
OOXQQF za've;ﬂy' PU t!w Pvra%jwhnw*a&ctfbltwmhémrw Nﬂmﬂhquazo'yl N-
bextzgl dyedzdiytioxadiazolyl, dxazapnoiriaidadspeaid Ri.ked RpyasbbhiH.

provi des conpounds of fornmula 7-5, i.e., conpounds
according to any one of fornulas 6-1, 6-2, 6-3, 6-4,
6-5, 6-6, 6-6a, 6-7, 6-8, 6-943 6-10, 6-11, 6-1la,
6-11b, 6-12, 6-131 6-14, or 6-15, wherein RL is
-C2RI, -CONR R', Cl1-C4 hal oal kyl, or Ci1-C4
hydroxyal kyl ; and R'a and R2a are both H In one
enbodlnent Rl |s as deflned above and R2 |s H In

_.J__. ~a - —~ee




In anot her aspect, the invention provides conpounds of
formula 7-11, i.e., conpounds according to any one of
wo coomaé@ss 6- 1, 6-2, 6-3, 6-4, 6-5, 6-6, 6-6a, BCTUSHOBI46039
6-9, 6-101 6-11, 6-11a, 6-11b, 6-12, 6-13,6-14, or
6- 15, wherein Rl is H Cl1-C4 al kyl, benzyl, phenethyl,
or phenyl, where the phenyl portions of Rl are
optionally substituted with 1, 2, or 3 groups that are
i ndependent |y hal ogen, Cl-C4 al kyl, or Cl-C4 al koxy
and R2 is Hor C-Ca alkyl, and Rla and R28 are both
H Rl and R2 may be cis or trans relative to each
ot her. In one aspect, the invention provides
conpwestianaiiieriagpent| the mv@zlompr@"desc@m@umfsof@rrrﬂldﬂmh &
cgmééun‘dg%ﬂ%rmlmﬂ\ﬁhé%lﬂmﬁl d|r§genEﬁ£w§en el- bXIalKW CREQBKENYI, where

sy it s Fethen BHOYRAC TR e BRr o RIep et S iy, Co-
CenydloRRyli €;-CayppalyiC1-Ct alkgniticmet, nemmdlmf@n‘!@r@ﬁl BikylomgphthyIiC4-Cs

alﬂi}l HerdiaER ar‘yﬁgr@&@)él optlonally subé’attﬁ&& J/vlth @m‘otg,h@ ror%‘é@@x‘}ﬂs rthat are
e i nvention rOV|

'"Pege"dee%&%??ﬁas%?e ?'6¥'n‘&1 96 ?‘k‘i’i’ S%/hgﬁaéka"ﬁé’ 5‘@° G411k halo Cr-Ca
alkexyp HAGYNRRILMRIR Ubyatiox, t-0-(Ghig),.00-1 WOIRR onfensl, pwidetinyl,
pazifyI OfyriFlidy, tl%zoﬁg dgggﬂsﬁ?rgel} pﬂlr%z&ﬁemﬂenﬂl' BWa.'z&lVlt @)@dsazolyl
°ﬁﬁ8yh§bgaeu°b e invention prOV|des conpounds of

f or nnlyat #rcter aspext, the mwpnuiwndxmmdeﬁawmmhwds?efidrmmeﬂe; e.,

ccﬁgpétﬁldbo%%glg 4lyvheteiR @) 7Vh d%&'ﬁt nglleﬁlné%‘yh p9rm5|‘|d9lr pyrésbiyi,
TR IO T e

alylotritbinzelgpact - Cd dlieyl,ianv@snCi alhylfﬁcb(@){ﬂ\esermmpalwidwheré the
hét@?o@%l@all?y‘l &I%up 'is pﬁperaﬁWﬁﬁ Qfmgrgﬁgmlyﬁth?on:‘arf)m%@le

thwghoq?\wr% -dfogg)e te?;ﬁhygﬁcguré%loérs Fpg%tzol}/dml m}/qj@ e%ﬁheheteroaryl and
hégetoayaddiyll group is optibmaligtsubstityted withotder mas{Ieotps théteare

mh@ﬁ/@rﬁ%h@ﬂm%g%' geg &%@P@Uﬁ Vﬁlk&fy E%'Ehta%ylt fqéa? d1-d% afkyl, halo C;-Cy

oun ornu IS Nne
a‘é?’FYer(Oa\NE RATNRR phehigpv sRESHe Y Qe CUPAAR o‘ﬂ?”éﬂlr pwﬂaz'nyl
pyratiog epysinidyll diazdy!, Fpyddyl G methyl pyrazdiyl, Neienayt pydaeslyl, oxadiazolyl,

oﬁég pbrmmaiobpventlon provi des conpounds of fornula
s.of fornula 7-11 whe

X
met hg'?l yeb?noétqufggecéﬁae me"‘@"ﬁ’éﬂ‘ﬂ?ﬁs @UW@PN%R%H"W‘% ?f’ bfre
canpdunds gf fotrpea 7 halterain R iisnityeipegede R’ ICONRIB & sidtalagtkyl, where

thE h%\’oaﬁ(lyo grofi®k Q}S{mnaﬁ)tt Blstitutdd \DW%-CQEIKW @X-YZ4 haloalkoxylamyl

ot her _a ct i nventi on Oun S
P I aC, G Caakangin B aey S G g Pr By By oresot: e
alkgtORICANRER" 1gr -60-2¢ alByl3R'B-, 4yvhefeih cadr &yl ghofais obtidhallps@stituted
wﬁ'h 9 2 & 100r56g 31%205 tﬁat]alé‘md@pényént ﬁéllggenGClég aﬁillé:. -C9kIkoxy, C;-

wher ei n are | ndependen
o b e Ay B o S O R ooy CF o
ORZC@)pRje)heng mldazllan,soyrahrwﬂ ipyamidy!, teadolyh plgedyl, N-methrybpyrazolyl,
gﬂ I Bgadiéolyp%zglﬂ lrﬁligzwly! afd merb% Ié'nd hnare
anot er e Et and R2 i1s H.
indepgndeqty ﬁ%?“gﬁﬂ@& rrent Rl is Hand R2 is 002
Cl- (2 yal &ydther Iaapqce,ttharm@érlrt@h peodiadesh qvepbundRlofderchulk27dii.e.,
oy Brofthula 7, wherelnli'\? iR QRh, @ﬁ@@@s elkgllr@c C‘Sb"f%?érb%loaikyi

rovi des compounds of fornula 7
WERIB R TP Y SREP 5P RPN BT GrerpBSIy. Biamorphotiny,
th®nigrpleliby! GS-@@xid6 - téfraltydBefuen, orémiddzol@hnll, wherelrl heterocycloalkyl
gr@u&?sbopu@nz;!@ su@stﬂlﬁed @'tﬂ-éme of m@l'g]%uﬁ@nﬁét%b@lnﬁé?ﬁﬁgn&alogen Cs-

forma ubl e , a are
CALE ranE oS GoalkEnPH. BB NG ot 5P furtts ey CONR R,
-02-C1-C4 alkyl. In yet another enbodinment, R2 is

-0Q2-Et., In still another e di ment, R2 is met hyl or
ethyl. In still yet another enbodinent, R2 is
thiazolyl, pyridyl or pyrimdyl. In still

anot her aspect, the invention provides conpounds of
fornula 7-20, i.e., conpounds accordlng to any one of

o ~ oA ”~ ~ o~ ~ o~ ~ o~ ~ o~



In yet another aspect, the invention provides

conpounds of fornula 7-22, i.e., conpounds of fornula
wOo20008der e, RL is pyridyl and R2 i s nethyl orpet/tig1006/046039

In a further aspect, the invention provides conpounds

of formula 7-23, i.e., conpounds of formula 7-20
where, R is pyridyl and R2 is C3, Cs, or 06
cycloallcyl. In another enbodinent, R2 is C3
cycl oal kyl . In still another aspect, the

i nvention provides conpounds of fornula 7-24, Le.,
conpounds of fornula 7-20 where, IR is pyrimdyl and
R2 is H I n anot her aspect, the invention

NIt BU ibgdroxyd o Giitetie-@f -G(O)PR] phehyR Byridaziny|, pgreppwupmaisniaf,

thﬁ&BﬁW hﬁhd{n Rmehgr ;?yraﬁlyl 'l\ﬁb%l Wréj.%'lyl @}leggoly}'l Soﬁ%l‘{‘l}’&r imidazolyl.

et anot her asp i nventi on
pr ovil %‘chgbﬁiﬂ?ﬁh&e IgFertigh RipYides cogk °Li'"d§° foé'BH’ﬁc?uhdg gpmpounds

off fommid & o7 aROonvehaffermulds G-, 6%, 16-3yi644,16-%5,1t06, 264, $-1) 8;8, €9, 6-10, 6-
1Pl 1R, QM%O@H%Yé 13, 6-14, or 618, ﬁr‘iér&h @@Eﬁﬁgl &%QS&F mﬁé’z%lyl

I nv ntl OV| eS co Ound
WH‘EJWEQe othighyl hepz! %o%gpngoh%xsiogugghnybgum@fahw
qmyazlobtan qui‘ldﬂwd/ QR2C4 alkl. benzofuranylbry @eCs akyl| berabibidngibxy C4-Cs
olm)t/lbﬂ/ Cm’f SRl qgoﬁﬁr%\‘hﬂ&% @C@?Q%n\‘iﬁ) irfkalfr foQ}’b -C alkyl,
onpoun
qwegazoarev% Cofed DR RGT-CaAIEEES Nyt o a‘@t‘ﬁgﬁ byt .o

alkyl-G&D)-ppotikioy!, 28 g2eCs alk%@ﬂ(@)ﬁ&btpfﬂhny{h%‘\erdesach heteroaryl, and

f
h&Q@W@ QJORFQJW%@aIK/ gggstltﬁte xtl'(l: 9@‘?9%% Lﬁp& t%t% a
'”ﬁgpe”ésnt'ycﬂa"(%”cﬁtpbﬁ'}‘lk’y?1"Cﬁ Hksprehd ﬁﬁ’oﬁ*n‘%‘r’ﬂ halR& 3+ allgoxy.
-GIOINIRR”i-BIRES, bydrbxya-@y(CH)h #OaRCOHRY, pleryd iy riuzzinyl, pgtbinyl,
pﬁfm@l tﬁt@golﬁzpﬁﬁﬁl Q%Q%ﬁlpglaézjal?b’ l\l—benz;él pyrazokg o§$d|é£oly% oxazolyl, or

anot her a%g i nvent i on provi des conpounds
infidazelyl 2ng anan%are E‘ﬁhﬁounds of fornula 7-20 where,
Rl ils yeharettydr aapebtRBe irsettion provides dommppebdsastddrireta 7-1a, ie.,

c@ﬁ&&%s oﬁfﬁﬁnu@‘#el”WhQn%erﬁ Q%’ h9d°r§?é}:°9’8|gg&¢% &, Ju%f 'c‘,“- 2 alkenyl,

w{u?{pél?ﬁﬁ!k%{mjgrﬁgp |‘S(S) %H@qﬁw s@ggtguteﬁwlth one or morg hal9gﬁns C,-Cs alkynyl,
Caagiyblealkwstpecmyc!bbleylcm@e alkylophgny o vaghaisyl givepoCnds alkil, naphthy|C1-

Qlkmr?ﬁqgm%%rh :L:lry?g 8%@%&%9&1&&@"@1 2 %04V4}%r%$oups that are

|n8ﬁ%engﬁ%ty %’ﬁgﬁ{’ CR§5 fgl§yl&, gquﬁﬂ Qypsalkanoyl halp EX §4 alkyl, halo C+-C,;
alkomyt #(E(O)MB’BécNR R'h Bydroxye ROH O H,)ps-0v,| -G€3) QR nprenpid syridbziny,

%Qinﬁ%”ﬁn%éé’;’?’ ’thlézcgyl pé&gﬂﬁg%éagg%lﬁ' N%gk%g ﬁ{)ré @ﬂe é)&glazolyl

ofzglyl. gLitdazgivh 1, 6-11a, 6-11b, 6-12, 6-13, 6-14, or
6- 15 yeharather aB2edtshpjrvetiph prguydestoehploundsOéiRerGilia TAb, ie.,
c&hﬂ@ﬁlnds %%ulébklybvhere% %h@dr@én i, Wﬁa%M CFyrlmldyl pﬁazoly!

benzi m_dazol i azo or 1m dazol
PYHRYIRYY Cr-Gp a@iyfhw*m' évy Fes allfy trenviony %%%M&é{ﬁ?'wgwproe
alyl, cﬁlh;ﬁ‘zblmxyy(trCWM dR1C{-Cs ARy (OYhetrdtytipally!, wimgle Ri2
h&@%c{)ﬁ’o [lpkr ;ﬁﬁbcfaflﬁ% aﬁyh\éf?du‘iﬂ rﬁ@rﬁnolﬁyhﬁ{lomorphohnyl I'n

stil I nvent1 on provi des co nds
thtﬂmqr Y § %-dnglde tegahydécghﬁaﬂngémtﬂaz?ltﬂ;%|v~g1ei=/elr3 ch heteroaryl and
hethrecwjoalld group e opdighallysybstititely With bhe azobsg groups that are

mb@{%ﬁgﬁt@%ﬂi@éh 096 élﬂ}ldﬁzél élﬂmxl)]/ 8 Brhﬁka‘%%?loﬁén%mo Eg?l halo C1-Cq

Is thiazol
A S O AU LA LN
p;eahmdllpyemidyl Ridazcdyl, myndyiyﬂl -natidy E&raz@ylj—N benzyg potbayl, oxadiazolyl,

o@;‘g@ﬂb, Mazofge 1S pyridyl and Rl |s met hyI or ethyl.
I'n yet anot hér enbodi nent yrimd and RI_is

H 1'R vEhoifes aéﬂ%dh?rﬁﬁ?“t'OR?r‘?Vé,deﬁfPMﬁ’Pu %fr"i?f”ﬁ? i ie

coreduptis offfoetiiy 7-1, wherein R, is hydrogen, -CO,R’, CONRR”, C;-Cs ha!oaikyl
15 ’



In yet another aspect, the invention provides

conpounds of fornula 7-35, i.e., conpounds of fornula
wO203/05der e, R2 is -002-Me or -0O2-Et. PCT/YE£1006/046039

anot her aspect, the invention provides conpounds of

formula 7-36, i.e., conpounds of formula 7-33 where,

R2 is nethyl, ethyl, or propyl (either n or iso).
In yet another aspect, the invention provides
conpounds of fornula 7-37, i.e., conmpounds of formnula
7-33 where, R2 is -CH2-0C(0O)NR R', where R and R' are
i ndependently H or Cl1-C2 al kyl. In one enbodi nent, Rl
is H In another enbodinent, RL is ethyl. In
where the halpaligh gtoyeds eptivealty, suphféutﬁﬁwéh@é% afjoryii el haloalkoxyalkyl,

heRERAtiaCSalgfi, ¢t Bikahoy: &%nyloxﬁc1rce,c@mm#@am REEOLCH AW, -Co-Cs

al%ﬁﬁl(%églg% 6orgz30gl @JK%ENF?B WgerfT eagh fiyégrogbii%&fogalyzsubstltuted
wigh 132, 364,101 5 arpur-tha, arevndepénieRty ket 6ofbping, €oCE alkeny, C:i-
Caffanoyl, halo C1—bn afkil, hbio @791, Qa@{ox@sﬁ NR’I’Q thR ﬁVEHQHl‘oQﬂ -O- %CH2)1 2

Of: o[g?fé??’?fs 'P%ﬁéy V\mggzmspblpwgzw F’éﬁ"‘@(" 'WI v p r%{meﬁﬁyppyrazolyl,
Neheokd aliagolyl, @xamazgwmxaﬂoﬂww@tm@?ml Rind vhere® Bhd BhdreR’

lnaéseddeﬁi@meﬂ@ﬁbmkw or C: Ialnk_\élmI gﬂd Ria |s H.

In stil ec oV.

o BURLRer Aapsiar S P aion reves AGTBBNISO TR Tl -
camBainvhef fermuih 7+1s whereirelR1iy hydrpgest, by 1Co-Geralih©C(O)-heterocycloalkyl,
whERqRld ﬁ@@ﬁocyd%allly‘ﬁgr’dup i pigdratifg pyRBiRasii rfﬁ&tpholml th$omorphohnyl

AFRVEHRSTEN S Sl e otamEeeY or PRROIrY] herei ngfooycioato
gogmFoptidsaliy fsubgiituted witif 088 ominereggrolls that a@3ind@Bsndentiyd@logen, Cq-
CQ%&MO@ L& Yhiko no@@@mﬁaﬁawdh&@@twca%t ﬁaagi: Cd,,CAuQﬁ{: kekoNror",

VRS oo ?> IR SRR PR PHRERY bR B B

thizaniyb oyritty |, OF mthy hpylrazoRd, A2 benzyepyrazotypaadidsolyf oxaeolpbramidazoly!.
/- 38In"é§ﬁ@{h@r as%ec{ %he lmen@gﬁb}@(llde%lgbmdgof MBS - gl eaBSJmpounds

i_nde

oS 711 TSR Aen A 1o bRl s S B, sl et
b@mf!mmﬂ@emiotlﬁlemmeamﬁummyl geinolinyb igoquindimyacuiopsiling. or

q&:@az%ﬂﬁ(yl %%rém egéﬂ Hélé@%ry@ r%up @ ’clor@an?’sugstﬁutciﬁwﬁh ofs B more groups

1 6
thét Tg '“%Piade"HY h%'c’i%" (Wé'ra&yh ag“’mhﬁ"’ CdJ:I‘ h’glt@&’eﬁ‘c“
alR3ey, FHOMNBR” HAIRYY e hydroxyl, R3-(&hid)-RSa, -€6nBI, pbenvh plydaazinyl, pyrazinyl,
pﬂ?ﬁﬂdy\‘tN'agﬂly| Wndyll\lNQ‘r\QiayIEZ BblY N-—béﬁ&yli(ﬁréaﬂlol&l;} I«oxadiazolyl, oxazolyl, or
2 H, :

"ﬁ%ﬁ E’}@i]/PR‘ Iare%/?ﬂ‘ I yI or imdazolyl; and Ria

and R2eet amtﬁhéwtsheﬁ. the mven’ndwrgvldésl coperfouad® bifermuds pScie.,

cc;rhﬁ‘odneygfﬁ)fr&n% 9r10v11f@e$.1§ffmetaad& OlvnbRiR] 3 pzn%b c,-cs alkyl,
S.0 or

bpigglrerepl P Sl pESI S1cls 3 G E o RIS R,
iseatigdlingpxyn® oBy dlkyinquiroxalinyjoxy Kh-Carékyk wh gunaastinyloxi CePuchlkyl,
wheref dach Réte grétipds bﬁ%\ﬁaw ﬁ)b@il@t’ed ith@nk \68 n¥0‘?e §@GPs that are

St e rcenpadl e, A1 SRS R e e

-CAAONRE’, -NRIRYdhydeptyl, RD- (Célz)ﬁreﬂ‘l,y-p(bh'\’ ebdnyl, paridbziRA|, pgrazinyl,
pyrRAiBY] thia8bHAY byrii, N[rﬁgfﬁtl p(ysz@!&zNSSanylld?rﬁem BR&diazolyl, oxazolyl, or

'”Bi?%ﬁ’&? at‘ﬂkﬁa’lds and is methyl, “ethyl or

ﬁl and R2 are cis, relative to
eac hinginhber agpecly dte lamthhe progities donmpminds of fosmniet/ li.eapompounds

oﬁgrnhlﬁa Rt AV, 7-% hyhc @ 7PidoRMren R, _d:osca) alk@BC@)NRRE, -c-C,

i rfe{%t BTE&IKYI Cg@ »penglale?’L(g 41}%( R (8) @frhtl Plng or ~C4-C; alkyl-

Oﬁ‘a(@by\prp@ﬂhrw wheesin e%mnd\wromwaml PP @uogtloneév agtsfitaitadgwith one or
each other. In yet another emgdinment A is ethyl and

R2 is nethyl, ethyl or propyl (n or iso), and Rl and

R2 are trans, relative to each other. In still

yet anot her aspect, the invention provi des conmpounds

of fornula 7 45, i.e., conpounds of fornula 7- 43

A IS NI [—. o,



In anot her aspect, the invention provides conpounds of

formula 7-46, i.e., conpounds of fornula 7-43 where,
WRTeeMIR R'; R3a is H and Rl is pyridyl or pRei/osmys/o46039

and R2 is H In still yet another aspect, the

I nvention provides conpounds of fornula 7-47, i.e.,

conpounds of fornula 7-43 where, R3is NRR'; R3a is

H Al is pyridyl, or pyrimdyl; and R2 is pyrimdyl,

pyridyl, thiazolyl, or imdazolyl. I n anot her

aspect, the invention provides conpounds of fornula

7-48, i.e., conpounds of fornula 7-43. where RI is H

and R2 is nethyl, ethyl or prOPyl (n or iso). In
maiearpens thatase independratly kaleasnhGi-Cs biiyly€t-Caallsptyehalo C4-C4 alkyl, halo
Cﬁﬂb@lﬂb)ﬂﬁ‘%(dﬁﬁR‘R@ SRRy hydr&yangt(bﬁg)1 ?—@im@ogﬁﬂbhe%%l Ip§ridazinyl,

oI GR SUPFRL rei et P S BB o, oxaazon

oxzaaiplo anidudazblyf; endrithconf-Re3 arshetteHRz is H and Rl is

met h)ﬂ |anoﬁ%h¥§pe91r th'éﬁm%\ﬁhor( ranﬁgéE. §<gﬁ%c%dnes @ﬂ@Frﬁ\ﬁé 7-5, i.e. compounds

o<EBRBIG T RS o Beirs St fant 4ra S Sopk BB (PETS. 510, 6-1,
6- _ﬂ%@)s -11b, 6-12, 6-1Br6-44.idr B-\be whereit Reis —@@p%,c-lCONmB C1-C, haloalkyl, or
@,Y ﬁi&rb)%@lkplr QWb q‘ﬁsarﬁﬂg})%\’@g&h of Qﬁ@wnﬁﬁc? mégt’ R1 |seas deﬂned above

f or nul

i 91S Fh1 1§ SR PGEnH s 8 CEtma pp i A Er 5 MRIPTRAIY, or
cyetohydpybrin ptﬂb@nnlthe(r smbpdineo). R+ isasdefinedrbodierand R iR6+-Gnd

hy@?ox@élﬁylt hea ﬁﬁfﬁ@r erﬂ@&hﬁ\gﬁ}’RaQﬁd %L lﬁc?éﬁgﬁdléhﬁy —@O?—@C t@h alkyl In

g anot her enbodj are th
a%ﬁbﬁfﬁm imest. i 2pd R A5 I RASIPY e TYETY Skl et Apother

enalpagiirmennt, Bnbcﬁl:lfﬁmwdrowalkﬁann‘ef?mﬁlmothyl@t byl and R2 is

met hila, fu@tdhebp&t, the ﬂpé!rlltlo(\'E)r@\fldés%@)npob&lsacﬂ%rn\%{a 7-6 | e.,
enbodi nent Efﬁlq IS net

oGNS Frroming oz ohnbl RIMUARorE2 B 3 b e, O Febhi 08 45 66,69,
6-8dh 1 bhtthtia, 611iby& 12,841, Ber4, endod) weneinRY is 8 onet-ty bikang R, is H

or@ ¢65allf@&hyr4d R&‘tan&' R,.%lre BHHBRY! ln(cme%doﬁﬂ)ent @%}b% Qlﬁgxy and R,

gfﬂ{ e trans, trve _eac other. In
JorGritonRL ' 2 gﬁ’iﬁ“baﬂ'a‘eﬁé 1 8 Wﬁl'"deé?f"i‘ﬂﬂ”%?* “Ce alkoxy. In
yep roghér §mbaiimen &)y andRd afell bamtl. R2 are cis, relative to

eachp ‘%Q‘iﬂér aép@ctyﬁlte l%ﬂﬂ&?&O@lH@Q%%d&f forin Lgé zi’ﬂ @ngompou nds

s et P
gl e of Bl e S o S S kb S 6 £ k0, 611,
6-¢1eb &1 e 611 2R3- 1A Rae 6aiSe whareinsRnand RYeaa bBB Gyrcl dResmy! optionally

s@ﬁﬁufeﬁ%nfﬁ%@ or MORY ndIBYenR A RKRE For CIy, and Ry, 4l 181 bid bo)(ﬁﬁ In one
ect, the invention provides conpounds of

not her as
e SRIFS: 5 Ry are e i dATE T SRR Fo 299 Mhareboth C:
aliR@yl wb@ﬂpteﬂaﬁthlt@o kalogerds (Richaandr )RR aand R mogendest thans relative to
eargﬁtoh.)gr et hyI or propyt (n or iso). In one enbodi rrent
are relative

and t
i GREPT SR oG BRI G S PRI A foRBiIa & [ ccompounds
acsanging taady bheyf famaulas & s§-2r @B 8- V@51 &6 ehbd 60T,16e8,.6-9,18-10, 6-11,

6- $ié |6L11%n@I1Beé§-1§r63Pﬂ'oﬁf§m5 Bhe:‘eﬁm REIDR, £E bEhRY. cﬁ.‘&%alﬁ% and Ry,

arg en%%‘? H d%éﬂ"%}’%%afh% st?"W'ﬁ’é\ZWFa%?tH@' Iy pne
erﬁ?%ﬁ!ﬁ)‘?nt( R @d RZSQ]'? theagaoneRindeand —RPIBr-6He® s, ~CHUCHLF V@F it or -CF2CHs.
eachp @F\Blﬁér aslpgcty @n@ lmﬁﬁaﬁﬁroﬁapsogdn%‘uhd&f fb§mﬂ§t7 @’I e. a&ﬁinpounds

is nmet Fé | soﬁg1
ach A0 Bues of eas s Koo BB RSBy b A0L 507, 6.5, 6-10, 6-11,
S-¢1eh Oeli e B{12F3- 13,§ &, loy B-18neth&Rini 3 amltFkb)dre bethiyghzyd br phenethyl and

RRERPWK., 4r8 b8th Hi SR) andiR de}bé\BQ FReafd RIS o dLhlHer eintdd
r@:$eh§ dllgzequ&t%&ethr enbodi nrent Rl is ethyl an
ReeR N fiyP opyI (n or iso), and Rl and

Rz are trans, relative to each other. In yet
still anot her aspect, the inwvwention provides conpounds
of formula 7-52, i.e., conpounds according to any one

of formulas 6-1, 6-2, 6-3, 6-4, 6-5, 6-6, 6-6a, 6-7,
6-8, 6-9, 6-10, 6-11, 6-112, 6-11 b, 6-12, 6-13, 6-14,
or 6 15 vvherel n R3 and R33 conbl ne _to form oxo

A Al A A ~ ~A ~ A



and R2 are trans relative to each other. in stil
anot her enbodinent, Rl is pyrimdyl and R is H 1In
W e0789649k4 anot her enbodi nent, R is pyridyl ard/B2006046039
H In a further enbodinent, RL is cycropropyl and R2
is H In a further enbodinent, R is cyclopropyl and
R2 is H In still yet another aspect, the
i nvention provides conpounds of formula 7-55, i.e.,
conmpounds of fornula 7-52 where, R3 and Rae conbine to
formoxo; and RL is Hor C-C4 alkyl (such as nethyl,
et hyl or isopropyl). I n anot her aspect, the
i nvention provides conpounds of formula 7-56, i.e.
conpB@netEepRsHest He inverntigsprapigpecorrpoungs pf foanula-18) kel .
cdniiboaifi@s 8ctaedihd®itny o8 of riiBbogl1, 6.2Ne.aNelhels, 6-6, 6-6a, 6-7, 6-8, 6-9,

i t ,'silno.tr odi .
o008 Bl oF5p! &2 ) ot b B AT B3 e -
alky amy Rs= aflddysh are hadim HRIR1@nd RPhaprbe ais o tramb aglative to eadaather. In
or@té}ﬁﬁodﬁéhtsm add R @t et rﬁ&ﬁﬂd'lr{@l{&her‘@r%dﬁwen't Sbcfth Ghd R, are

t t
oy bbropy i That areies AEaT et Shep! SnaHie 5 B UDRGNhg other i
iseptapyAr B Yed ehgtherggmizadingént, both of Ry and Rutarg ethyket  anot her
as pelﬁ"anot*ngreaéﬂé&ﬁme' nrzennrsroyrodeés e&np&rre%f retmure "70114' aae

A ST M TN G R
61 BnEeht il P b 042 o i Srrd or &1 55 wheraind Ts BSC1-C. akyl, benzyl,

ptf‘e‘ﬁ@ﬁ?ﬂﬁﬂ&teﬁ\?ﬁ Qhdienbe bRerfi 5&}%nsf@mt@o&mﬁ§rrﬁub2nt&éd with 1, 2, or
s YRS 06l e b hagar . oo B Hlipi{inagss o H or Grc

aliggrandyR . anthRarsoe heth FenBoahidiRarhay R2cis or trvisoretstiye to esich other.
i M dasak ¥hpedt,Nhé tnklentroﬂ'b%vlib%g cBRBOGH R formReN 1 i el Sompounds of

a is relative oeahote
o {1 KR s P WERTY. BIULE RISTARSioch, orih o R R
meathd, ERylar @rapybinsor n@l)ahmneanﬂ:odmehxt ainhesne dfr&sahd R}, is isopropyl. In
@ﬂetaﬁrbos.mnalow%eo?k bSd ﬁ%/eem vyl and R2 is
pyrlI p Fé sti'l'l anot her enbodi e
18 S el HRer e SRR SSPPRYTRRITTAR BT, 1
comnouh@' ofdotpudh HrINtwheRt, R és td pod BpisapehylantstRRed with one or two

ha%@rehgkﬁﬂzh aQrF d?)('!l} dYR; islHarf |£2Ui§ Fh@ﬁyl ém‘aﬂhm&h orfd or'txﬁo halogens
C §§ is pyrimdyl or pyrid
(s“éﬁvt‘o ef’r pect the i nvention provides corrpounds of

f or fobae asxw}, tlhe Bventioo ppwided sompofiraismi Famile5214\her, epmpounds of
folfauiand 1RaRrE Qﬁbé R%ntdq’% |é3l5énzy1]sﬂlb%te§ Qth Bhe 'o?'tv@f’grs;?ps that are

gAY eioaBd [N s BT kY Lty ety SRR of

f or et ahoB@r aspest, the prpdion geovakes compulials of E8mulct- 8, ie.,
oﬁgpohﬁdé'bf e 7 ak Kfere, R) ;s%@thﬁ'ﬁ? QthyMBRE R, &nétﬂyl”&h%‘r propyl (n
l{.n anoth r}r{blg ?érdelr{r EZ thyI in sti
°ré%°at 'Pr% 2 @rp tBr In still another
enbdd sW‘eYﬁt anﬂmeraambemthanrefeotlcm wretnaes vanpaindaotfomtier-16, ie.,
co'rﬂl)o@ﬁ‘&g &Qérn'ﬁf@?’qh mt‘e RRls rABHyIRE efhry? ahﬁ K% ;fr%h?\tshuﬁmft@d with

ach o anot her enbodi ment

onﬁflrt"r“r‘? é%)?g%[ﬁds F P CHn yet still anot her
enbdul Vﬂmthemsmes:t piye indsrtioa pebviRBs icempburids o fdroulalvet7, ie.,

coﬁrﬂaeﬂ'drm%rmdﬂﬂﬁ mFPﬁé?é el NelmVIS @R@th'?? ahd RH1s déﬁzé\ subsituted with

o 14K Provg i eb g seaLtsi FHBRE TR B EIoD AUy bEEYL, methoxy,
Or@dmmunds of formula 7-61, i.e., conpounds of fornula

53n Wﬁ‘@th@r’ angcta{Fr@ rr@ﬁtr&%h@@s &d?nrferhH% offofdhiia 20d, RL

yl O
coBofpgeyas 8o oot el TE T L b s hacher . 0.0
6-0. @v1 1clésﬂ 1@oﬁ1ﬂébrﬁj$2 @13, 6¢1dubeB-75 6herein & and RapoLindepeofiently H
formula 7-61 where, R2 is H, 4g1-C4 alkyl. In one

enbodi nent, R2 is nethyl. In another enbodinent, R2 is
ethyl, in still another enbodinment, R2 is isopropyl.
In still another enbodi ment, when Rl is Cl-C4 al kyl,

then Ri and R2 are crs reI atlve to each other In
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In still yet another aspect, the invention provides
conpounds of fornula 7-63, i.e., conpounds according
wo pooeioédeesr formula 7-59 or 7-61 where, 52 is pReT/UsmYé/046039
pyridyl, thiazolyl, or imdazolyl. In one enbodinent,
52 is pyrimdyl or pyridyl. In another enbodi nent, R2
is thiazolyl, or imdazolyl. In still another
enbodi nent, when RL is not H then R and R2 are cis
relative to each other In still another enbodi nent,
when RL is not H then R and R2 are trans relative to
each other. In still another enbodinent, R is
pyrimdyl and R2 is pyrimdyl or pyr|dyl In yet stil
oo ner-Ceaflsd danteit: anRR24 are pothi Hiy R+ antiRApay ke pi3 10F frpeyfelative to
eféh RNEL Y bre mbadifERt Rl QﬂLGfE%rMyJ amll R} & FYiglapBhepy!

d R2
oBbatienl e PRI g QM bibiranibeRahBedidghs g, g g cox
Coziatkyll .In yet anothet embertitneet Rasmeid: arettoth Gfedrt | on

Pr OVinttHe B¥dldn dse iflerltioh B}Hvﬁ‘ieg céih odnd§ of fopRIB U $e Of

formul a to fo

PRI RS o s ppe HrRuEs B B BLE I 615, 6, Bieay 7. 68,69,
6610, Pyl i Gril thyI6-11b, 6-12, 6-13 | G114, @F BelhowhereindSpadtRs foinmea double bond
ah@RENHNL Y, BeDokRS I HPGHEEMET, ROE MR afotfer erhb&i-lment R, is

AR SRyl 1R AR A e e Oaﬁfot'héﬁilanother erbodment, &,

isemétbylionethyl, [1R8till et andtiér, erobrodgtent| Ran thidzoly!, @gticdyd omgymitnidyl.
R2 | B it Qﬁ’étﬁ@ryzls e&tnthgtlﬁ\}ehtlwgmgés &quhaéegftfomﬁlla 286, ie.,

are cis rel IVGIO? ‘EOt er

B Erorties faany ogs S FmpRS B P B B2 Beb. B0, 60, 6-7, 68, 6-0,
630h@11, 8-M15 611, &Gt B1dB, G houBriSnwherRin R s pyidylpdehidyl, Co-Ce

c@f@al o!‘ ﬁuéﬂyl RN ls\’}@tCﬁ(t;J él'(yl EHP@L hﬁrcyﬁﬂglﬂﬂi'dﬁ%rﬁ 3 ar% RLa%re both H.
Rcé further enmbodi me R,

?“8}59? cﬁr?(ﬁtrﬁﬂs feéatFF t‘? #ASh ARt her errbodl ment , RI
I S chnolebgiillgmptheaasheRe thesinkention provided nomboliridsy)fetormula 7-21,i.e.,

SRBBUNBE oPBRRAL 7-20\ind QeI bR PARik e Compounds of

f or
Ry ranotes asbes g "fr‘T’IS)P‘fﬂ’LH(P‘OGﬁC%WHP%‘Pf%HMP Re2iie-
cmmuncgomrmmlszomma Fads pptdyland Rt i pettot oi esiogr opyl ) .
I'n apof fﬁﬁﬁe:aa%B@&t meﬁﬂ@nil&vﬁg\tnﬁ&rhom&\ﬂh&e& fGHUROH QQS &Of

fornula 7- qQunds f or I
S E o e A R A aia e C CxBRIRyh I another
einbodimett) Br iscPdnydioglsyit, R2 is ethyl, in still anot her

enboﬁin's'ﬁﬁﬁﬁothg%s'péct' ﬁ’n@m\féﬁﬁ’én prb\ﬂdg édnkpo@ﬂ@é B8brmuta 7-24, i.e.,
enbodi nent , then RL and R2 are

cmeeyndp gt va*@u'? 6 ?é’g%wmfé? Pvrmdxgtanﬁ R Brfot hor
enbobhi ametiter asdeeh thi inventiGl pdidab kyinpouride of Rimalad-IRi.ar e

c&rﬁé‘&lﬁ;dé et BErhiis 7120 BRGE retid symmb;n A8 @g kgerhetﬁp‘rbo @uﬁm nt,

I'n sp’l Weﬁzﬁerﬁﬁ%ﬂe@e é[%’sﬁtan Pf?\ﬁ%es Wﬁ’i‘?f’f?%n&ﬁg%(ﬂHF 26, 1.e.

cooppods difouniulh Fraduiterd-FB8s pyringdyl 200 Rp BUR S5 .20 Ca oyt paikyl.
to ejntdag Encgtﬁ)érrgé 8ct/thB4vRhtioh fBvi M@keéoenpoﬁgdé Sf fOMRUIAT DY | ire.,

R gt prindl, AWt ML M L

is tim y&tstillyalnoth@r aspract drohyentibm peivides campeuras of formula 7-28, ie.,
8B ormi 9@0%61@ Fﬂqg ckh Cst &Q‘f‘ &lo@ﬂﬂ aﬁg(%ﬁsemgih'}?l or ethyl.

re at|ve to each ot her. 2til] andther enb

when"Rget ?%ot%taSPFctttH%wveawoarmowwawevmdmm G806
cgapdunds hEformdla 720 Whera it €, Gandrdtli ayeloalkylRbd iRg is Cs, Cs, or Cg
cﬁ?f’cfdll@ oY |oné@ﬁi1b&nie§t &yer &R, Bl ROts @}’éy)cf&élkyl IHaN&Bersén'\ﬂo'dlment,

ot her enbodi I's pyridyl and is pyrimdyl
b% % f?ﬁﬁ?zmﬁ éwfﬁ?*ﬂer embodi ment , Rl is cycl opropy
and R2 is pyrimdyl or pyridyl. In a further
enbodi ment, R is cyclopropylqgand R2 is pyrimdyl or
pyridyl .- In a further aspect, the invention
provi des conpounds of forrmula 7-69, i.e., conpounds
according to any one of fornulas 6-1, 6-2, 6-3, 6-4,
6-5, 6-6, 6-6a, 6-7, 6 8 6 9, 6- 10 6 11 6 11a
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25 OC(O)NR R'. In still another enbodinent, R and R

are both H nethyl or ethyl. In yet another
enbodi ment, at least one of R and R' is isopropyl.
In still yet another aspect, the invention provides

SRR3R ot i s S 5 % .
compdUtIs & forilik, 7-2 Whefl R, isthidnylaind F3i¢Har e | ndependent I y
of each other H, halo, CF3, CHF2 or neth
sH yet aQ%tPe%%ﬁP@ﬁ‘thedﬁ\f%@P“ Pfqyiles coRROH %f%’\'/"“%eeg 31, 'e
comp&ﬁﬂa@ﬂfwmurah bowhblea R3islthiehyl@and R;omﬁy%r aﬁ If or nrul a
wherein R12 and R14 are |nde endent |
nlé'wﬁt,pnother aspeci, ppeslpyqqtlos;@fov%toﬁg}pog cg%qjtforrq 7 32 |e

compédh‘d@ i f&rﬁuﬁrﬂﬂm ARereC RIMXAHRAN it H,08 T4 G, 8r €, cyicldikyl. In one
nmpounds_of fornmula 8, wherein R13 is H, halogen (in

embo@mnh&&@s cyelogtkyll ), ¢ -Co al kyl optionally
Slﬂh’ﬁﬁjrthélt @éi)ew iH‘é in¢¥pioh ﬁov%si‘:’ohibbhnds@ﬁ@@mﬂé k@yi.e.,

yet anot her aspect

Compqwsuaﬁ%rﬁwgéfhaﬂv R afégrr%l&fﬁ)%ﬂ né@ 613, Beh Rift 8- 654, 67 6-8, 6-9,
6-10, smrp@um@l% ofb, f60f2mel1% 8 MhSF e“-lm ﬁélé’reinsqznag WanldyI -coz-c:1

G ek Ra o i e bINACIT R Sreisaga i lazo G PEfgiesol, and

RyisH hh&ﬁ%' or é!hylflbl@é’r&'ﬂ’ and R” are |hBe[§én'dbhtIWHfor e0at, R8&1. When R, is
the I nvention provides conmpounds of formul a

methyBorethyl; By anckBe el RE S1SGHT ROF FRIRYedO SaFRPEER R13 | s

- (Nt another aspec{ '?néS’hVédtloM%tm\ﬁ’dé%tdbﬁfpo@ﬁ@@@ﬁforrﬁm&7 34, ie.,
i nvention provides conpounds of  fornu

°°mp%6\ﬁ‘ﬁ(9ﬁf?d’§'u 7- $%Wﬁﬁ'lea98's Ryriglyl, W’W'dﬂrthwg'ﬂ m@'@mzmhor

|m|daio15yl Clnl é?’feQembodlment ths&ﬁlbkélyl)é‘hH RneHaR aﬁétﬁ@ﬁémbéd?lﬂent Rz is
ention rOVI des co ounds of fornula_8

th'azob’bﬁ'%ﬁn@é“ Pyl eyl a!"@ ill goathergermbodiiperny. B, '_S\maiﬂbéluaﬁd@n'ﬁ“ In

anothérerhibdéfthént, R, is pyridylandH, lid m)éﬁ‘&l &r&lﬁﬁefn y?b‘iﬁﬁ&'ner él’ﬁBodlment R,
I nvention prOV| es compounds Of formul a

Is pyrigisiyhethbisisdi- Incnethes ogibogiment, s pmmlgvl@ndv%eﬁ maiykenethyl.

| fr yerdnother aspectI theSihvdrttion EFovﬁﬁ@,tcBﬁ{poaﬁ&e&tforrﬁJ‘@7 35, i.e.,
i nvention provides conmpounds of formula 8-

compeuys Shittaguler7- $%Wﬁﬁ'leaR8's §:Qz-Mg 0p -CQ-Eg.- 5 vvi1er e| n RL3

| i yebhRother aspect tHe ifddntibn bﬂvu&@%bﬁ@buﬁ@so&%rmm&?-% i.e.,
i nvention IErow des conpounds of fornula 8-9,

compuids SiIoHBUIR =33 Whas: B@J IsgRGthynethy of RPRY( ﬁ'éheg nog 's?)
tn?et 8n6the|8as'_bectstk@- |n\sc¢’en7|on BFovited colpBlsds of farrulRE47R1L),

| n anot her as ect the invention
compw‘@'moa@f,me@r?p%wagreoﬁz ﬁm%'ﬁ% OINR'R", whepBARNMR 3

mdepérménw B of C,\B)1&HIIA. Nintde eﬁqﬁddnsemsa@+C&n%6{r@abiﬁbbdnment Ry is
which is optionally substituted at a substitutable

ethyl. posi tion with hal ogen, Cl-C6 alkyl, O -C6 al koxy,
hg Oyé@lsiﬂb/énotl’ﬂ@:a@%éf oY dnv’éﬁﬁ{frpﬁfrblllde%mﬁéwd@b}’formula 7 38, i.e.,

°°mp‘ii+51@'ﬁ;9§°°'8'|"g Eon N)P@ @éformm%fr & TeREnoR S 506 B8, 57, 68, 6,

6-10, smiemmaleemw sH 206- 1@163& at & b; wt@é‘ramtm&ana FiJ, B8mbihe to form oxo.
|mdazol rrmc%/qﬁ triazol

Dt |an§ﬁhﬁwspes§, m'av%wonﬂrow GRAGHNES WPrmu'a 7-39, e,
compéuﬁrﬂé T RIrmnlila 7238 WRBRY Ry A7 H,RY.LE fkyl, GACHcyRioaM|l, ©R -CSC, alkyl-
tionally substjtuted at a substitutabl e position
OC(O RR’ é(vt‘@r% [jlpar@q]gt aredndependently H or C4-C, alkyl, and Ry, is H.
In still another aspect, the invention provides compounds of formula 7-40, i.e.,
compounds of formula 7-38 where, R is H, methyl or ethyl. In one embodiment, R, is H. In

another embodiment, R, is methyl or ethyl.
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i ndependently C1-C6 al kyl, Cl-C6 al koxy, am no, Cl-C6
al kyl am no, O -C6 dial kyl am no, Cl1-C6 al kylthio, halo,

d -C2 hal oal kyl, Cl1-C2 hal oal koxy, or phenyl. In
still another aspect, the invention provides conpounds
of forrmula 10, i.e., conpounds of formula 9 haV|nq the

f b Yebanother aspeah the inyentiorgrovides samerngyref fey

compdurds BHoAmbfd)7-88@nexsc ROR! dsy C, Br@iRybidalRit 'erBﬁé bﬁﬁbodlment R, is
substituted at a substitutable poSition w th hal ogen,

Cs cyaiorlkyb k1 3ppther embedimgnkdys Char Gawsjﬂalkvhm oal koxy,

Ny et ano@’u\ér a@PS&Yth@Men@&f‘&rﬁln@éy corﬁ@c?urfd@of fhmalakah2 ie.,
-NR R kano

compm@@lgof\hrmula B WBeBg B o ppég)n@/wB avesn Rl gnd Ropre

indep&ntieifly Bl i¥lhyi, or ethyl. | N still another aspect the
I nvention provi des conmpounds of fornula 10-1

i
cbried stlbanathermsperti the iyentipreprevides prmpaynds §f fQEmula 7-43, i.e.,
comp&)ﬁﬁeéeéd’rhmg 't&hﬁ*yaéﬁé Mﬂ forrﬁm&é 6hy6-2, 613, 6240@6 6-6, 6-6a, 6-7, 6:8, 6:9,

yrroli ra20| . I m dazol i

510, B 1 G i, B g1 oyt i O halggen, P s
H or hERYERrH,YnaR,, comblne td fbrrﬁéﬂxb' l@@m %@LNE’@@%Q% aII()hth is H,

i nventi on provi des conpoun formul a 10-

pyndyb emv@mb@&: afleyt; ialissH 10y Cwnllsylepyrlmlﬁ)é FBU'ldV'n @'Q?&M’t%ém'dazob’l

and Rf Oinmﬁ dare pothferein R0 is H Cl-C6 al kyl, Cl-C6
, amno, C -Ce al kylam no, Cl1-C6 di al k | am no,

dpst@eh@q@!nqna@peqiamg inveption @'pwgﬁ%ﬁgmpounds of formula 7-44, i.e.,

compounds of formula 7-43 where, R; is NR'R”; Ra, is H; and R, and R, are independently
methyl, ethyl or propyl (n or iso). In one embodiment, R, and R; are the same, and they are
cis, relative to each other. In another embodiment, R; and R; are the same, and they are
trans, relative to each other. In still another embodiment R, is methyl or ethyl and R; is
methyl, ethyl or propyl (n or iso). In another embodiment R, is methyl and R; is methyl, ethyl
or propyl (n or iso), and Ry and R; are cis, relative to each other. In yet another embodiment
R is methyl and R is methyl, ethyl or propyl (n or iso), and R, and R; are trans, relative to
each other. In another embodiment R; is ethyl and R, is methyl, ethyl or propyl (n or iso),
and R, and R; are cis, relative to each other. In yet another embodiment R; is ethyl and R.
is methyl, ethyl or propyl (n or iso), and R; and R; are trans, relative to each other.

In still yet another aspect, the invention provides compounds of formula 7-45, i.e.,
compounds of formula 7-43 where, R; is NR'R”; Ra, is H; and R, is H, methyl, ethyl or propyl
(n or iso); and R; is H, pyrimidyl, pyridyl, thiazolyl, or imidazolyl. In one embodiment, R, is H
and R; is pyrimidyl or pyridyl. In another embodiment, R; is H and R; is thiazolyl, or
imidazolyl. In one embodiment, R, is methyl, ethyl or propyl (n or iso) and R; is pyrimidyl or
pyridyl. In another embodiment, R, is methyl, ethyl or propyl (n or iso) and R is thiazolyl, or
imidazolyl.

In another aspect, the invention provides compounds of formula 7-486, i.e.,
compounds of formula 7-43 where, R; is NR’R”; Ra, is H; and R, is pyridyl or pyrimidyl; and
R, is H.

In still yet another aspect, the invention provides compounds of formula 7-47, i.e.,
compounds of formula 7-43 where, R; is NR’R”; Rs, is H; R; is pyridyl, or pyrimidyl; and R, is
pyrimidyl, pyridyl, thiazolyl, or imidazolyl.
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In still another aspect, the invention provides

conpounds of fornula 10-3, i.e., conpounds of fornula
wd.o7mbwiei n the B-ring has the formul a: PCT/US2006/046039

R20 ty HN----N  wherein R20 is H, Cl-C4 alkyl, C1-C4

al koxy, am no, Cl-C4 al kyl am no, Cl-Ca dial kyl am no,

Cl- 4 alkythio, halo, CF3, or phenyl. In still
anot her aspect, the invention provides conpounds of
formula 10-4, i.e., conpounds of formula 10, wherein
the B-ring has the fornula: R20

In another aspect, the invention provides compounds of formula 7-48, i.e.,
compounds of formula 7-43 where R, is H and R; is methyl, ethyl or propy! (n or iso). In
another embodiment R, is methyl. In yet another embodiment R; is ethyl. In another
embodiment R, is propyl (n or iso).

In another aspect, the invention provides compounds of formula 7-49, i.e.,
compounds of formula 7-43 where R, ié H and R, is methyl, ethyl or propyl (n orisa). In
another embodiment R; is methyl. In yet another embodiment R, is ethyl. In another
embc;diment R4 is propyl (n or iso).

In still yet another aspect, the invention provides compounds of formula 7-50, i.e.,
campounds of formula 7-43 where, R; is halogen; Ra, is H or halogen; and Ry and R; are
independently methyl, ethyl or propyl (n or iso). In one embodiment, R4 and R, are the
same, and they are cis, relative to each other. In another embodiment, R, and R, are the
same, and they are trans, relative to each other. In still another embodiment R4 is methyl or
ethyl and R; is methyl, ethyl or propyl (n or iso). In another embodiment R, is methyl and R,
is methyi, ethyl or propyl (n or iso), and R, and R; are cis, relative to each other. In yet
another embodiment R, is methyl and R is methyl, ethyl or propyl (n or iso), and R; and R;
are trans, relative to each other. In another embodiment R, is ethyl and R, is methyl, ethyl
or propyl {n or iso), and R4 and R; are cis, relative to each cother. In yet another embodiment
R, is ethyl and R; is methyl, ethyl or propyl (n or iso), and R; and R; are trans, relative to
each other. In still another embodiment R; and Rs, are the same. When R and Ra, are the
same, they may both be F.

In still yet another aspect, the invention provides compounds of formula 7-51, i.e.,
compounds of formula 7-43 where, R; is OH; Rs, is H; and Ry and R; are independently
methyl, ethyl or propyt (n or is0). In one embodiment, Ry and R; are the same, and they are
cis, relative to each other. In another embodiment, Ry and R; are the same, and they are
trans, relative to each other. In still another embodiment R, is methyl or ethyl and R; is
methyl, ethyl or propy!l (n or iso). In anocther embodiment R, is methyl and R; is methyl, ethyl
or propy! (n or iso), and R; and R; are cis, relative to each other. In yet another embodiment
R4 is methyl and R, is methyl, ethyl or propyl (n or iso), and R, and R, are trans, relative to
each other. in another embodiment R, is ethyl and R, is methyl, ethyl or propyl (n or iso),
and R, and R; are cis, relative to each other. In yet another embodiment R, is ethyl and R,
is methyl, ethyl or propyl (n or iso), and R,y and R, are trans, relative to each other.

In yet still another aspect, the invention provides compounds of formula 7-52, i.e.,
compounds according to any one of formulas 6-1, 6-2, 6-3, 6-4, 6-5, 6-6, 6-6a, 6-7, 6-8, 6-9,
6-10, 6-11, 6-11a, 6-11b, 6-12, 6-13, 6-14, or 6-15, wherein R3 and R3, combine to form oxo,
=N-OH, or =N-0O-C4-C4 alkyl; R, is H, pyridyl, pyrimidyl, C4-C,4 alkyl (methyl, ethyl), or C3-Cs
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wherein R20 is H Cl1-C4 al kyl, al-C4 al koxy, am no,
01-A4 al kyl am no, Cl-C4 di al kyl am no, Cl1- al kyt hi o,
wha00/0648FE3, or phenyl . In still anot hepCEHEPMOE/046039
the i nvention provides compounds of formula 10-5,
i.e., compounds of formula 10, wherein the B-ring has
the fornmula: est tp-R20 wherein R20 is H, Cl1-C4 al kyl,
Cl- 4 al koxy, am no, Cl-C4 al kyl am no,
Cl- C4Adi al kyl am no, C4 al kythi o, halo, CF3, or phenyl.
In still another aspect, the invention provides
conpounds of fornula 10-6, i.e., conpounds of fornula
10, wherein the B-ring has the formula: R20, wherein

cyRRAIKYISREls HIGiC alikgy Imetkil - &yl abdoapyl), pyrintidyl, lytid@Athiazolyl, or
n@%%lyﬁ%gﬁé%ﬂ% l%la%' @kl am no, C4 al kythio, halo,

In still another aspect, the

i nv elﬁtaineﬁepa&mtd@@ ieaTHoURQYIdes corapaHIRa ofifoaa 7i63gie.,
COTOFEA US B0 MAIDT-BR Rghetd) R A @aaﬁcdhﬁbnﬁé)tbﬁbﬂ’ratlsxlfllan@ an ﬂ;Cbadcs
qé%@ '?WK&B”SW %ﬁgyeRggolgs ;Lno{.cfnogtﬁllyanother

enboBivatFetheRRaRect e Ryentign @upn e5 campadrisPf fmyla 7-54, ie.,
cohsduads off3ndisd7-63 wharallRs M, c.CE; Qﬂyl aH‘c}Heanﬁbodhﬁérﬁ,, Rz is methyl.
lngzgthep%mggoerqy\t R; Q‘, e’(@‘ u? t;ﬂlaahn% he‘? &H\%m R€7 @ﬁg%propyl In still

anadhas GTRISMSN. Fo B e A0y relative 10 emﬁsm;nasawerr@mmp@ent Ri
arikQRz V8 @iafs reuettib@ tdPeddhnghdiasn étm%nf)%ﬁbkhaodlmbmr R} R g¥dfidyBand R, is

o s g sl R SRk s Rafrod gy sgRodiRent r. s
cysieerapyl and Rz is H. Ima &rther eehodiment, Rs psezyplppvtomel gnehRerig Hon

pr ovindas yétenpasigkpeof thbanvaatien ar%v.aes torfpoun@® BPRHAGS 705, ie.,
an%o%ldg ot]TQr’mu\‘\Q?-r Slwhereh ?23 %ntrj IRn com‘e‘%net tlg%orfmochr(r)u lalélld Riis Hor Ci-Cy
alkyl (such as methyl, ethyl or isopropyl).

In another aspect, the invention provides compounds of formula 7-56, i.e.,
compounds of formula 7-55 where, R, is H, C4-C, alkyl. In one embodiment, R, is methyl.

In another embodiment, R; is ethyl, in still anocther embodiment, R, is isopropyl. In stili
ancther embodiment, when R, is C+-C, alkyl, then Ry and R; are cis relative to each other.
In still ancther embodiment, when R, is C-C, alkyl, then R; and R, are trans relative to each
other. In another embodiment, Ry and R, are the same, and are methyl or ethyl.

In still yet another aspect, the invention provides compounds of formula 7-57, i.e.,
compounds of formula 7-52 where, Ry and R; are both H.

In still yet another aspect, the invention provides compounds of formula 7-58, i.e.,
compounds according to either formula 7-53 or 7-55 where, R; is pyrimidyl, pyridyl, thiazolyl,
or imidazolyl. In one embodiment, R, is pyrimidyl or pyridyl. In another embodiment, R, is
thiazolyl, or imidazolyl. In still another embodiment, when R, is not H, then R, and R; are c¢is
relative to each other. In still another embodiment, when R, is not H, then R; and R, are
trans relative to each other. In still another embodiment, R, is pyrimidyl and R, is pyrimidyl
or pyridyl. In yet still another embodiment, R, is pyridyl and R is pyrimidyl or pyridyl. Ina
further embodiment, R is cyclopropyl and R; is pyrimidy! or pyridyl. In a further
embodiment, R, is cyclopropyl and R, is pyrimidyl or pyridyl.

In another aspect, the invention provides compounds of formula 7-59, i.e.,
compounds of formula 7-52 where, R; and Rz, combine to form =N-OH; and R, is C3-Cs
cycloalkyl, pyridyl or pyrimidyl.

In yet another aspect, the invention provides compounds of formula 7-60, i.e.,
compounds of formula 7-58 where, R; is H, C;-C4 alkyl. In one embodiment, R, is methyl.
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NH Rao In still another aspect, the invention

provi des conpounds of fornula 10-9, i.e., conpounds of
w0 ooomaé414.0, wherein the B-ring has the fornmulBCT/US2006/046039
csc...r.". HN Rao. In still another aspect,

the i nvention provides conmpounds of fornula 10-10,

i.e., conmpounds of fornula 10, wherein the B-ring has
the formul a: N N N R30R30 In still another
aspect, the invention provides conpounds of fornula
10-11, i.e., conmpounds of formula 10, wherein the

B-ring has the fornul a: Rao In stil

anot her aspect, the invention provides conpounds of
Inf aiotiek ambOditnkat, R istethy!, G BICAHMfer 261bOtIEHaND R, & BFoNEln still

olnd 2 rt g il 0o 508, Tl im .
arg R aredrant Relativeio seshnather. Impilipnother @Bipdiment, R, is pyrimidyl and Ry is
H. In yet still another embodiment, R, is pyridyl and R, is H. In a further embodiment, R, is
cyclopropyl and R is H. In a further embodiment, R, is cyclopropyl and R, is H.

In still yet another aspect, the invention provides compounds of formula 7-61, i.e.,
compounds of formula 7-52 where, R; and Rs,; combine to form =N-OH; and R, is H or C1;C4
alkyl (such as methyl, ethyl or isopropyl).

In another aspect, the invention provides compounds of formula 7-62, i.e.,
compounds of formula 7-681 where, R; is H, C4-C, alkyl. In one embodiment, R, is methyl.
ln another embodiment, R; is ethyl, in still another embodiment, R, is isopropyl. In still
another embodiment, when R, is C4-C, alkyl, then R; and R, are cis relative to each other.
In still another embodiment, when R, is C;-C, alkyl, then Ry and R; are trans relative to each
other. In another embodiment, R, and R; are the same, and are methyl or ethyl.

In still yet another aspect, the invention provides compounds of fbrmula 7-63, i.e.,
compounds according to either formula 7-59 or 7-61 where, R; is pyrimidyl, pyridyl, thiazolyl,
or imidazolyl. In one embodiment, R is pyrimidyl or pyridyl. In another embodiment, R, is
thiazolyl, or imidazolyl. In still another embodiment, when R, is not H, then R, and R, are cis
relative to each other. In still another embodiment, when R, is not H, then R; and R, are
trans relative to each other. In still another embodiment, R, is pyrimidyl and R, is pyrimidyl
or pyridyl. In yet still another embodiment, R, is pyridyl and R; is pyrimidy! or pyridyl. In a
further embodiment, R4 is cyclopropyl and R; is pyrimidyl or pyridyl. In a further
embodiment, R, is cyclopropyl and R; is pyrimidyl or pyridyl.

In another aspect, the invention provides compounds of formula 7-64, i.e.,
compounds of formula 7-52 where, R; and Rs, combine to form =N-O-C;-C, alkyl; and R, is
C3-Cs cycloalkyl, pyridyl or pyrimidyl.

In yet another aspect, the invention provides compounds of formula 7-65, i.e.,
compounds of formula 7-64 where, R; is H, C;-C,4 alkyl. In one embodiment, R; is methyl.

In another embodiment, R; is ethyi, in still another embodiment, R; is isopropyl. In still
another embodiment, R, and R, are cis relative to each other. In another embodiment, R,
and R; are trans relative to each other. In still another embodiment, 'R1 is pyrimidyl and R; is
H. In yet still another embodiment, R, is pyridyl and R, is H. In a further embodiment, R, is
cyclopropyl and R; is H. In a further embodiment, R, is cyclopropyl and R, is H.

In still yet another aspect, the invention provides compounds of formula 7-686, i.e.,
compounds of formula 7-52 where, R; and Rs, combine to form =N-O-C,-C, alkyl; and R, is
H or C+-C4 alky! (such as methyl, ethyl or isopropyl).
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group is attached to a carbon, R30 i sal koxy,

Cl- HAal kythio, halo, CF3, or phenyl. In yet another
wenodé4yent, R30 is H I n another aspect, the POWESIDOM6039

provi des conpounds of fornula 10-11 b, i.e., conpounds

according to any one of fornulas 10-8, 10-9, or 10-10,

where R30 is amno, & 4 al kylam no, Cl-C4

di al kyl am no. In still another aspect, the
i nvention provides conpounds of fornmula 10-12, i.e.,
conpounds of formula 10 wherein the B-ring has the
formul a:  NANNAP. / N O. In still another

aspect, the invention provides conpounds of fornula
10- 13 anbider ast@oy G idgentibn povidus aorfoundl of Rifulk %57, ie.,

cr%\pgc;uﬂgs Bﬁér&&?& 7f6%rv5ﬂ'élrea,:Rg is H, C4-C4 alkyl. In one embodiment, R, is methyl.

In another embodiment, R; is ethyl, in still another embodiment, R; is isopropyl. In still
another embodiment, when R, is C;-C,4 alkyl, then Ry and R; are cis relative to each other.
in still another embodiment, when R, is C-C, alkyl, then R; and R, are trans relative to each
other. In ancther embodiment, R, and R; are the same, and are methyl or ethyl.

In still yet another aspect, the iﬁvention provides compounds of formula 7-68, i.e.,
compounds according to either formula 7-64 or 7-66 where, R; is pyrimidyl, pyridyl, thiazolyl,
or imidazolyl. In one embodiment, R; is pyrimidyl or pyridyl. in another embodiment, R; is
thiazolyl, or imidazolyl. In still another embodiment, when R, is not H, then R, and R, are cis
relative to each other. In still another embodiment, when R, is not H, then R, and R, are
trans relative to each other. In still another embodiment, R, is pyrimidyl and R; is pyrimidyl
or pyridyi. In yet still another embodiment, R, is pyridyl and R; is pyrimidyl or pyridyl. In a
further embodiment, R; is cyclopropy! and R, is pyrimidyl or pyridyl. In a further
embodiment, R, is cyclapropyl and R, is pyrimidyl or pyridyl.

In a further aspect, the invention provides compounds of formula 7-89, i.e.,
compounds according to any one of formulas 6-1, 6-2, 6-3, 6-4, 6-5, 6-6, 6-6a, 6-7, 6-8, 6-9,
6-10, 6-11, 6-11a, 6-11b, 6-12, 6-13, 6-14, or 6-15, wherein R, is pyﬁdyl, pyrimidyi, ~-COy-Cy-~
Cs akkyl, C+-C4 alkyl, -C4-C, alkyl-OC(O)NR’R”, benzimidazolyi, thiazolyl, or imidazolyl, and
Rz is H, methyl, or ethyl; where R’ and R” are independently H or C4-C, alkyl. When R, is
methyl or ethyl, Ry, and R, may be cis or trans relative to each other.

In still another aspect, the invention provides compounds of formula 7-70, i.e.,
compounds of formula 7-89 where, R, is pyridyl, pyrimidyl, thiazolyl, benzimidazolyl, or
imidazolyl.

In yet another aspect, the invention provides compounds of formula 7-71, i.e.,
compounds of formula 7-69 where, R; is -CO,-Me or —CO,-Et.

In yet another aspect, the invention provides compounds of formula 7-72, i.e.,
compounds of formula 7-69 where, R, is methyl, ethyl, or propyl (either n or iso).

In yet another aspect, the invention provides compounds of formula 7-73, i.e.,
compounds of formula 7-69 where, R; is —CH,-OC(O)NR’'R", where R’ and R” are
independently H or C,-C; alkyl. In one embodiment, R, is H. In another embodiment, R; is
ethyl.

In a further aspect, the invention provides compounds of formula 7-74, i.e.,
compounds according to any one of formulas 6-1, 6-2, 6-3, 6-4, 6-5, 6-6, 6-6a, 6-7, 6-8, 6-9,
6-10, 6-11, 6-11a, 6-11b, 6-12, 6-13, 6-14, or 6-15, wherein R, is -C;-C,4 alkyl-OC(O)NR'R”;
R is H or -C4-C, alkyl-OC(O)NR'R”; and R1a, R2, Ra, and Ra, are H; where R’ and R” are
independently H or C;-Cz alkyl. In one embodiment, R; and R; are both —CH.-
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%AAA/ csi HN-N In still another aspect, the

i nvention provides conpounds of fornula 10-14, i.e.,
compounds of fornula 10, wherein the B-ring has the
formula: ass /NH In still another aspect, the

oc(OlNHE. Rk 8P PSR b arb e RPEFY MREVRESt e n vet

anothér@niBddimentNat-l&d¥t one of R’ ad RYigisoprspyher aspect, the
i nvention provides conpounds of fornula 11, i.e.,

conmpounds of fornulas 10, 10-1, 10-2, 10-3, 10-4,

10 Saill yétoalﬁxth&%sﬁ&t tﬂa@v%enﬂ&r&ov@@s Qomé&xnd%%ffol@m[h]B i.e.,

10-11a, 10-11 10-12, 10-13, 10-14, 10-15 mherelﬁ
compq;@dﬁgca @g t%pmg,pne orr@a,‘épeécp ﬁgql including 7-74, wherein Ry, R4

R1., Rig3afdRY,dro ddepbaderny of Qétﬂ?ﬂ)ther HpiHARE IOH,, Clﬂhﬁdwh&ﬂaleG

Iy A et meeri b eveoBseyite bimbaaL SE SRR, Lo,
compdlinds iBf fofmats, Whéfdlﬁ/R%lHPﬁtREHFéeiﬁdéﬂénheﬂﬂy |3 hato, o4meway|5
groups that are independentl halo en, Cg ‘al k
SIn-=8l Vel ariter asnecs, the yentnaovides, e oh/ck %82 ie.,
comp o@ﬁ@bWrR'ula 8 NReFéln Ry Hohéﬂbgen {in bR&B3plect F &'GI @@Jﬂkyl

optlongw $Léas$tltu? wg}a%'gq'ﬂzy @réﬁlk 0 I&yﬁbmpyr I "3;,%" ,yqr%zo !
Opraeiill %pér)dther%éé'&' tWe mv@hﬂdrﬂrbr@ﬁa@é Mémp&n@sl&f ﬂarmna g83a.e.,

are anot her. as

°°mp‘?‘+ﬁ\¢§ﬁf f%‘ﬁ“'ﬁrab‘@h‘?fé@ %ef?p‘lhﬂw@x!bf‘spel(%@aa'ﬂb NB R Ci-Ce
alkandw rm@ztmd Spy?ézdclﬂ rtmabé!yll ﬂcmddﬂﬂvl %yﬁdﬁlzfui’aihyhﬂﬁwwg en phenyl

where the al kenyl

Eypgar@&\qr@ﬁaqaqtythg db@m'qmﬂ?’ewdﬁﬁ E9MpRHRdS of fasmyla 8-4,"1.e.,
compélﬂid@@ﬁfb‘imul% Wherdikk RIS rNIth‘ Cacycl oal kyI
Ca- Coeycl oal kyl C1- 05 al ky phenyl, napht

pWeﬂ'i}IV@fl ar@gh%a@qact tHSH]Y?HSW”a‘PFO@Qe%F‘WPO“’Wﬁ@F formulaf-p, ie.,

compcﬂanE ofiforrbial & 80P 8L RABLEY whdkH RiUs eflod. th 1, 2 3 4,
gr oups that are |nde endent |y hal ogen,

al"k%ili' yet(ﬁ.m@@ré‘lsR?ﬁlythe e WQVI'Q?‘F °°'na<PL6'dGPf @mmak%ﬁ ie.,
comleih'dQ O%Tﬁﬂlafﬂ 80X 8-2, oFB D), W%ln R NfIidro. hydr oxyl,

é ridazj n¥
p&;} lglyﬁ{,qnotrgﬂyralswcaytpe |qv§ptéqbq>r§>ylde?)9$/ma%nds fpérgnH&ﬂB7 ie.,

compduhﬁﬁbﬂfo)’ﬁ'\ula% Benayd, oPBf@Mbbém ReX&dFazol yl, OvaO| yl,
or im dazoly I n_yet another aspect

i M‘Hb’%‘?ﬂ%%@ﬁﬂ%“é ‘BSWGUY‘F&PVSW%P‘%P%"PW‘ fqrmé'a 8-8, e,
comp&mgﬂmu@fs Bor, rsvé @r 8%, WNQF&"@RQ iKOGF. hydr ogen

pyridyl , thlazol r|n1d I razolg é% %%on

LY Vﬁi @Qﬂthef&?P?% tB?I"B’th'Qﬁ Pf%“’@ﬁ ke Yrids Ok {Ar (p 89, ie.,

comp&hd%c@érlﬂMF to By 668 ¥ tBfivuI4el8 (P2 28-BY8-4, 86, 8181 azrobyé-exvoherem

C1 al ky or-00-05 al kyl - OC(O) heterocycloalkyl
RW,RWH@P@“?E%1ﬂ@FErocyCIoaIkyI group is piperazinyl,

pyrrolidinyl, norpholinyl, thionorpholinyl,

thionnrpholinyl S,S—dioxide, tetrahydrofuranyl, or

i m dazol i di nyl, wherein each heteroaryl and

hﬁieﬁfoﬂi‘éf%b@éﬂt ktlvié u@léﬁl‘lbh proviaes ésthgdunds dfFllalg, 6., Bbipounds of
rmreAgroups that are |ndependentl hal og@d

f°rmu'€14-v (’!@e%ﬂ"kme -tn9 FCabatrelpal "@hW@@QI'iaﬂféﬂﬂa
substlﬁﬂta{ﬁi’é poé“lﬁln%@ﬂhﬁ&geﬁi @-Gé,alkyp@-)dgg"(&xy, thEII@I shaloalkoxy, hydroxyl,

CN, awfﬂxr 05 2H{G1-Ce éW%zNﬁw Cmﬁsghaaw' pX’H’V'aE%?’M Or P AR
whereN¢a@B A 4hd w;saﬁaépdndemw BZE|-CRUIKeE ahd the Buqagiisaﬁwézdwl

a

imicazQ GUITO, 2ol BT B oAzl AR sz, ayrimicylor
pyridyf} b&ch of which BUBREEREIY SUbStitited atih duBstitutible E@Slﬂomlth & group that is

hydrogen, -0O2R , CONRPR', Cl1-C6 hal oal where the

hal oal kyl group is opti onal | y substitut ed with 01-C4

al koxy; Cl1-C4 hal oal koxyal log/ , hydroxy Cl-C6 al kyl,

C2- C6 al kanoyl, phenyl oxyCl-05 al kyl, napht hyl oxyCl-05

al kyl, -00-C6 al kyl -OC(0)NR R, or -00-C6 al kyl-NR R",

wherein each aryl group is optionally substituted with

1 2 3 4, or 5 gr oups t hat are | ndependent I y

~A P~ o ~A ~ - o P~ S __



In yet another aspect, the invention provides
conpounds of fornula 11d, i.e., conpounds of formula
11, wherein R2 is hydrogen, or -00-05

al kyl - OC(0) - heterocycloalkyl where the

non G R, 62 aRe i TG AR, G

alkylth®, Sal@l ozcogaamtamylr @hyagharoun@kwlor phényil.ni dazol i di nyl,

<lpel pBoifet S4Reen Tsfaveson Bravide sopEBURGR o Jpinula 10, e,

compdundgbﬁmﬁmtalamdwigqaerbuo%g fenuaddeyl , Cl- C6 al koxy,

01- Ceal kanoyl, halo 04-C4 al kyl, hal 0 01- C4 al koxy,
“C(O)NR R', -NR R', hydRox@h:Cqeyd@ig)il. 2-0-,

-C(0)OR, Phenyl , pyri dé? nyl, pyrazinyl, pyri m dyl ,
t hiazolyl, pyridyl, ﬁyrazolyl N- benzyl
pyrazol yl, oxadi azol or |n1dazolyl
In yet another asBect, mtlon provi des
conpounds of formula e., conpounds of fornulas
10, 10-1, 10-2, 10-Bg /10-\ 0-5, 10-6, 10-6a, 10-7,
10-8, 10-9, 10- 10, R@l-ll 10-1/a, 10-11 b, 10-12,
10- 13, 10-14, or 10-15, is pyridyl,
thi azol yl, inidazolyl, (fﬂaﬁlﬁsﬁfi?anw benzot hi enyl ,

the cyblealkylgrélgwzie loptionatiy 'smldtlttnydl ata muumilé paydition with halogen, C4-Ce

ujn aI| azplin Cl-Ca_al kyl
ey, et BB i oat haBERow FyaroRih S iagt. sep-Bptgo-orCe
alkyl), aNRR”, chg arkmeIpynmlll Qihelfa@l al 180.,-NRFO owihere leaoly lROaxmll R’ is
. Cl-0 oxal i nyl oxy C1-C6 31 gui nazolinyl oxy
'”depetﬁ‘f'?t}‘g"g ﬁ CG%PCS al kyl -OC(0) NRE", -Cl-Cs
alnkgtill a6%366) agpept; thetlhvmﬂbn préVide8Tompounds of formula 10-1, i.e.,

PYr . or -Cl-C6. . .
compGHgK pf (O 100 HSIN e - ingls PO W rricheald, AT, riazal
pyrrolifiayic pyraysticigl, kivtidagsliaing!, isoxazdlyl op\ainidy| Stipwidyt Usael ofwhith is

oqe r more groups that are independently hal ogen,
unsubgiUteg. 5 kyl , C1-05 al koxy, hal o Cl-C4 alkyl, halo

Qb-<tift apbtkexaspectCEHY) iNRriton prdvikies compydndssfiformula 10-2, i.e.,

compaiie 5 R T e e B e R "N et iy

pyrazol yl, N-benzyl pyrazolyl, oxadiazolyl, oxa

or imd onl and FR: a and R28 ave both H In

yeg;anot er aspegt, the |nvent on provi des c S
Rpo 1N~ f formula \1-%,

wherei i s hydrogen, halogen Cl- SRaikyI =G

al kengN;—nhere the dkgmyl group Noptlomally Rao,

wnerciis 4 st S o8 Sl 6o e s g e abaripp Coekinino, -

Csmkﬁa@hhaylcFQbepmiQﬂ 05 aIkyI naphthlelCS al kyl ,

V\'f?\ Sélﬁ agotﬁgr agp{ec trzﬁ IBOU iop Iﬁ’é‘l ?&%%ﬁgﬁg{zhﬁ@a ?8 SWl cta n
compdl@ukl@@ﬁbrm@é 105whbre the Blrirghhad theXormufhl - Coal kanoyl ,

hal o C1-C4 al kyl, halo Cl-¢(4 al koxy, -C(0)NR R’

-NR'R*, hydroxyl, -0-(CH2)1-2-0-, -C(0)01R1, phenyl,

pyridazinyl pyra2|nyF’ py nldm%, t hi azol yl, pyridyl,

N- net hyl pyrazolyl N- be Z/I yrazol yl , oxadlazolyl

oxazol yl, or |n1dazolyl / In yet another aspect,

the invention provides conpahnds of formula 1 1-1b,

wherein. Fgéo;s HOOPOUQI_ng ?f Cﬁﬁlkﬁid} i’arrilﬁol , 4-OyK lrﬁin5§201l-64 cljlallkylamino, Cs-
rogen,._pyri t hi azolyl, pyrimdyl, pyrazolyl,

Ca a"‘%'ﬂ 8%?095%%1’9'8%“% kyl, pyrimdyloxy G -Cs al kyl,

t Ini stilt ghotkgr 4sheCs thal ikydntiop yFdvides! compolAd<ISr fednuta 10-af i.e.,
XYy, .C1- 05

compeyigs BF i IReHERaiE b Sing fas R IBuiahe
het erocycl oal kyl group is prperazinyl, pyrrolidinyl,
nmor phol i nyl , thi onorpholinyl, thionnrpholinyl
S, S-di oxi de, tetrahydrofuranyl, or imdazolidinyl,
wherei n each heteroaryl and heterocycl oal kyl group is
optlonally substltuted mnth one or nore groups that

o o o ~A ~ - o g— o - —



conmpounds according to any one of formulas 10, 10-1,
10-2, 10-3, 10-4, 10-5, 10-6, 10-6a, 10-7, 10-8, 10-9,
wd 001064910- 11, 10-11la, 10-11b, 10-12, 10-13, I1Pc1/U$2006/046039
1045, wherein R, is -CO2R, -CONR R', Cl1-C4 hal oal kyl ,
or Cl1-C4 hydroxyal kyl ; and Rla and R2, are both H 1In
one enbodinent, Rl is as defined above and R2 is H 1In
anot her enbodi ment, Rl is as defined above and R2 is
met hyl, ethyl, or cyclopropyl. In still another
enbodi nent, Rl is as defined above and R2 is 01-C4
hydr oxyal kyl . In a further enbodinent, RL and R2 are
i ndependently -02-Cl-C4 al kyl. In another enbodi nent,
RI and R2 are independently - C2 hydroxyal kyl. In
yet anot her enbodi ment, & ig Cl- &)2 hydr oxyal kyl and
R2 is nethyl or ethyl. a®f urt her aspect, the
i nvention provides conmpounags_of fornmula 11-6, i.e.,
conpounds according to any on&of fernulas 10, 10-1,
whé€red, R4 613, C410, alkyl, 110 -G, alkbQy, Gmid®) -6 eC, aliGdarmind, G185, d]e@kyﬂbmino, Cs-
cl 10-11b, 10-12, 10-13, 10- 14 or
Q’k%glo ‘\:I/ﬁ ]éFS' JT%%l S"H or Cl-C6 al koxy, R2 is
C1- a8 sl E@‘%S}er agRectiha inyRetioRPACAdes qontPQuUpds qfrtorm%a 10 5 ie,
cenfnoidsenformita 10 svieteiCthecB-Kog Yasaime féthiies H or
Cl- Coal koxy. I n anot her errbo pent RL and R2 are

i ndependently Cl1-C6 al ko‘ggsy yet anot her enbodi nment
RI and R2 are both H. a\%zgt her aspect, the
i nvention provides conpound of/ mula 11-7, i.e.,

conpounds according to any onNof formul as 10 10- 1,

whéreid, R4 18, C,10; agkyl 19-4, acl)lél:ﬂy %m:&% cﬁgc,, a]t%rla?wgnd,cbo &, didky®smino, Cy-
10: 1.0. - -11a, 10-11b, 10-12, 10-13, 10-14, or
Ciglk%g'})'.l\%ﬁt%’:%qsh&@heéﬂd R2 are both C2-C4 al kenyl

opt i Brséll Byotenaspeetuthe invaption rRipddesy cannoandmdideranda (6de-
c@fipdun@s offoymuldnd, Vlleeir i BRAAg AsLthBAsdhUd: | n one

enbodi nent, RI and R2 are the.sane. In a further

enbodi nent, Rl and R2 are sboth| C2 al kenyl substituted

Wth two haI ogens (such ag and R2 may be cis or
trans relative to each ot her\ I n anot her

aspect, the invention provid M;onpounds of formula

11-8, i.e., conpounds according R0, any one of fornul as
wllQremlFQz t's*H](S) @.g alléﬁ) 03100411 Oéh%ig C1]1_% 1{6%2%?31 é—Qi‘Jkylammo C,
Ciﬁ'kﬂ?m ‘1@0'191’:3' PNEOYIL5, wherein Ri and R2 are both

C1- Q2lsail aad>tk9d asaeact, théd iveativth RAdd e conipouhdd-bf fRtinuntD-62, i.e.,
%Fﬁ%oﬁﬁs Sb&m‘% S é?wg%n[e%'r %%M:Eew 38968, fHEeJmo'éd:agQ:% Rao is H, or

odi ment ar e

Eﬁgl In ep_ﬁ@_“_egtboép?nt &20 |s®b?@{_|3 In stlll anotheT efngqﬂgpﬂgrwhen the
Ragpagt is attachedny etiibon, R &\C e@salkaypOiifidalkghiof ealonfifa, or phenyl.
ln%t%other%mbo%lﬂx‘?@@%%%F'ticcor ding to any one of for mJI as

10-8n st'bagolfhafc?’%ct i oS CRPpbRds dla 107, e,
cdfipd@ds dDfofmyla a0, viierdib therrang has Reé famdildR2 are bot h
benzyl or pheret hyl, a Rl and Rz.are both H Rl and
R2 -may be ci gl or t%ﬁns el ative toleach other’"In one

enbodi re bbty Ja’gmzyl In
anot her as NH( he | lt\jl on pMs compyundys—ef,
formula 11- "iTT<| e., ounds di ng IOS@B one of
formul as 10, 10Rsh, 10 2, B8e,3,7%10- 4,Re3 0or5R:010- 6,

TG LR T A

Cpalkyihi, blo.QFcar eyl and Flia and R22 are both H Rl
and R2 may be cis or trans relative to each other. In
one enbodi nent, Fti and R2 are both nethyl. In another
enbodi nent, both Rl and R2 arsg, both isopropyl. In
still another enbodinent, one or Rl and R2 is nethyl
while the other is isopropyl. In yet another
enbodi nent, both of RL and R2 are ethyl. In
another aspect the |nvent|on prOV|des conpounds of

Y A A o I S - a o Y




In still another aspect, the invention provides

conpounds of fornula 11-13, i.e., conpounds of fornula
wdicotacseinere, R2 is H and R, is phenyl substipait/es2006/046039

with one or two hal ogens (such as For ), or Rl is H

and R2 is phenyl substituted with one or two hal ogens

(such as F or d) I n one aspect, the invention

provi des cOmpounds of fornula 11-14, i.e., conpounds

of formula 11-11 where, R2 is H and Rl is benzyl

substituted with one or two groups that are

i ndependently hal ogen (such as F or ), nethyl,

et hyl , net hoxy, or ethoxy. In yet another

aspelatstill iughdragedadt, tha ifvestion (besyidee PAIpBaSdsAST féravuEmi s, i.e.

C(%Tré[ﬁ]%@fls bf}fgrmﬁm%%ﬁg%y% Rﬁ%ﬁ% tﬁ HE"#L where, R2 is

H

et or propyl (n
or iso). In one enbodi nent, and 152 are both ethyl.
In still yet another asp e invention provides

conpounds of fornula 11-16, (/eNH conmpounds of fornul a

11-11 where, R2 is nethyl ory yl, and is phenyl

substituted with one or two hal agens (such as F or

). In yet another aspeciy the invention

pr ovh gilkansihms eapriy, thé inventionpsovides EBmpbumis, of fmpaUIdES i.e.,
coMpoufddTel férmbula 4d, WHRRSiR the R rihPhdBthd Wrmla: €t hyl, and Ri

i s benzyl substituted with ong_or two gr oups that are

i ndependent |y hal ogen (sggh agy For Cl), methyl, ethyl,

met hoxy, or ethoxy. ot her aspect, the

i nvention provides conpound oprornuIa 11-18, i.e.,

compounds according to any WME4%; formul as 10, 10-1,

10-2, 10-3, 10-4, 10-5, 10-6 pa, 10-7, 10-8, 10-9,

10- 10 10-11, 10-11a, 10-11b, 10-12, 10- 13 10- 14, or

10- 18 still@nother aspgct.dheiinrentisp @rqvides semaridsof fergpla 10-10, ie.,
confieBndSlef@Fraiid10, wherdh RedB-amrhdsdre rauloth H R and R2

may be cis or trans relative t.e each other. In one

enbodi nent, Ris -02- ClSSZ alkyl and R2 is H In

anot her enbodlnent t and R2 is H In stil

anot her enbodi ment, Ri is HandR2 is -02-C1-C2

alkyl. In yetAanother ewb% 7er{, R, and R2 are both
-02-Et. 35 I n anot é& asffect, the invention

pr o, gﬁlsan‘éﬂﬁpgm 1 m?éﬂ:t v&j%s %gmpéi%%f of iogﬂglgq?dﬁ ie.

accord |n9 to aqé one o

copmpoynds|) Tegmulpyl G5 whepinsthe BIWQ?‘"aSIbﬁ ©rmglg: 9. 10- 10,
10-11, 10-11a, 10-11 b, 10-12y 10-13, 10-14, or 10 15,
mherein RI and R3 form asdouldl e bond and R12 and R30
are both H I n one enbodi J s H I n another
enmbodi nent, R2 is -0O2-Cl- ~ kyf. In yet another
enbodi rrent R2 is -0O2- ERSO In“still anot her

ﬁﬁ WF ¥ or et;y In stil
ano h aé‘ﬁ%‘&&??ﬁﬁ‘ff RYveriiop Rioxse me?ﬂﬂd?&{/fonawa 10-11a, ie.,
coppeitrsdgkording to any bme eftfoimulaET@H# E0-Q8PEEH ), WHeee Ry is H, of C1-Cs

alltyN VIR BhbHEr é?fé%ﬁéirquﬁ ﬁ%r@ﬂﬁéﬁ?ﬁ Aggtgfé?{ogﬂgélﬁgpgédﬁ%nt \nrh@n the Rao
or R OHRTR G bR T & En, GRSy L B oy G ergheny. i
yell @noti@®r efrdodiient, Rsd.isad]. 10 11b, 10-12, 10-13, 10-14, or

10 WaTdf*lﬂ%@bébtRhe irﬁeﬁwfn' Wldes%ﬁ"ggh%&f offg%u%o 11b, i.e.,
cofbouRE i a1y TR a0 18 St 10, AY"heFaRa?ﬁ%jarRQ‘O Cr
Carpltyylapéncg Cs-Cadicitybamsing.el ati ve to each ot her.

yet Ir5§tlllla|noﬁ\epjé§b%'&t feRRRntiot PviiByY Qé}hb&mdQ r?ﬁ? 10- 12 le.,

conpoun or mul
COTfOlfﬁg golr'@”'aﬂ% %erﬁﬂf‘rtﬁ éf""ﬁﬁ"&sﬁfff’gn‘f—? In yet
anot her aspect, the invention provides conpounds of
formula 11-22, i.e., compoun of formula 11-20 where,
Rl is pyridyl and R2 is nethyl or ethyl In a
further aspect, the invention provides conpounds of
formula 11-23, i.e., conmpounds of formula 11-20 where,

Rl is pyridyi and R2 is C3, GCs, or C6 cycloalkyl_ In

- P~ I



In anot her aspect, the invention provides conpounds of
formula 11-25, i.e., conpounds of fornmula 11-20 where,

wR007e649y4 i M dyl and R2 is nethyl or ethyl. PCT/US1006/046039
yet another aspect, the invention provi des conmpounds
of formula 11-26, i.e., conmpounds of fornula 11-20
where, R is pyrimdyl and R2 is C3, Cs, or C6
cycl oal kyl . In still another aspect, the
i nvention provides conpounds of fornmula 11-27, i.e.,
conmpounds of fornula 11-20 where, Rl is 03, C5, or C6
cycloalkyl and R2 is H. In yet still another

aspect, the invention provides conpounds of fornula
11-28, i.e., conpourfls of forfrula 11-20 ere, IR is
G, G5, or Ce cycloal kyl <and i's or ethyl.
I n yet another as yn thexyveqti on
compounds of for 41 29, , conpgunds of formula
11- 20 where, Rl i$§ Cé“ C5, gr ¥ ¢Sl odl k9 rand R2 i s
C3, a5t anotles asyect,dibd yéntioh praviteseotpdindsdf famealacfo- Rl i.e.,
cd?r%uﬁqs bfsfo%ﬁdé Imug%eoéa h iR g "rorﬁmod' ent. bot h
another aspect, the |nvent|on “Br ovi des conpounds of
formula 11-30, i.e., conp d// f formula 11-20 where,
Rl is thienyl and R2'is H. N I n yet another
aspect the invention providﬂs~nonpounds of formula
formula 11-2
t hi éﬂ >§ |I‘ '}1"3“3@55&%?#@? Wv?ntugp PLRVRRS cog@ounc}m o“?l%orfnlugl Vef4 ie.,
camporhes offepuds 10, Wh\erelmther&-rlrmwhqmbe faimglaconpounds of
formula 11-32, i.e., conpounds~of fornula 11-20 where,
Rl is thienyl and R2 is CG3, C5 O 6 cycloalkyl. In
one enbodinment, R2 is C3 ¢ . I'n a further
aspect, the invention provid s~e§%pounds of formula
11-33, i.e., conpounds accordiny to any one of

f or muks@Banbther 28pekt, tﬂ&mﬂentﬂaﬂ 'pa)wdla@gér{ll ﬂ\&}&o%,o{ 13ch6 If01 01115b ie.,
. - - a
CO%%’-O?S?S %Sgrblalﬁb%ﬁgeq 1%9'195hé \/\/ﬁe formH' R2 is PYridyl,

pyrimdyl, -0Q2-Cl-Ca alky -C4 alkyl, -Cl-C4
_al kyl -OC(0)NRIR', benzi ni oI
VN
N~—NH .

In yet another aspect, the invention provides compounds of formula 11, i.e.,
compounds of formulas 10, 10-1, 10-2, 10-3, 10-4, 10-5, 10-6, 10-6a, 10-7, 10-8, 10-9, 10-
10, 10-11, 10-11a, 10-11b, 10-12, 10-13, 10-14, 10-15, wherein R, is C-Cs alkyl, C,-
Cecycloalkyl, Cs-Cscycloalkylalkyl, phenyl, biphenyl, phenylC;-C; alkyl (such as benzyl or
phenethyl), phenyloxyC4-Cg alkyl, or naphthyloxyC-Cs alkyl, wherein each aryl group is
aptionally substituted with 1, 2, 3, 4, or 5 groups that are independently halogen, C4-Cs alkyl,
C4-Cs alkoxy, halo C4-C, alkyl, halo C4-C, alkoxy, ~-C{(O)NR'R”, -NR’R”, hydroxyl, -O-(CH,).2-
O-, -COzR’, phenyl, pyridazinyl, pyrazinyl, pyrimidyl, thiazolyl, pyridyl, N-methyl pyrazolyl, N-
benzyl pyrazolyl, oxadiazolyl, oxazolyl, or imidazolyl; and Ry, and Ry, are both H.

In yet another aspect, the invention provides compounds of formula 11a, i.e.,
compounds of formula 11, wherein R, is hydrogen, halogen, C4-Cs alkyl, C,-Ce alkenyl,
where the altkeny! group is optionally substituted with one or more halogens; C,-Cs alkynyl,
Cs-Ceeycloalkyl, Cs-CeeycloalkylCy-Cs alkyl, phenyl, naphthyl, phenylC,-Cg alkyl, naphthyiC-
Cs alkyl, wherein each aryl group is optionally substituted with 1, 2, 3, 4, or 5 groups that are
independently halogen, C4-Cg alkyl, C4-Cs alkoxy, Ci-Cealkanoyl, halo C;-C4 alkyl, halo C4-C,
alkoxy, -C(O)NR'R”, -NR’R”, hydroxyl, -O-(CH;)1.2-O-, -C{O)OR’, phenyl, pyridazinyl,

30



thiazolyl, or imdazolyl, and RL is H, nethyl, or

ethyl; where R and R' are independently Hor Cl-C4
w@bdoghesoYhen RL is nmethyl or ethyl, Rl and R2 PEHUS®06/046039

cis or trans relative to each other. In still

anot her aspect, the invention provides conpounds of

formula 11-34, i.e., conpounds of formula 11-33 where,

R2 is pyridyl, pyrimdyl, thiazolyl, benzimdazolyl,

or imdazolyl. In one enbodiment, R2 is thiazolyl and
Rl is H In another enbodinent, R2 is thiazolyl and Rl
is methyl or ethyl. In still another enbodinent, R2 is

pyridyl and RL is H |In another enbodinent, R2 is
pypgimydlydyrienityl, Riiaotyl, oy tidy,| N-afetigil pyrbizolyl/N-Yehzyaportdudy, oxadiazolyl,

Ny is pyrimdyl and RI is H |In another
(”%ﬁggpb ' 'aZOEE imdyl and Rl is nmethyl or ethyl.

IS pyr
In y‘étveh@mtttrﬁélasa@bééq inverifien ipraMidesicomppinsizia ésmula 11b, ie.,
cabtptraus Bsfofhuld 01 FAHedeid R ?smydiogen pyﬁ@ﬁ}lﬁiéﬂ&iﬁ Sfrirdi@y, Pytaoly!,

pyllg%lgﬁfe&rehgg glk%!lp/yrinh%ylo érl\]é‘(as I’Yl thl(ar\\lylod(g alkg b ﬁgrrolﬁlfbxy C4-Ce
a'quhstmaZMw@ -G, adkyl, %W@&Qﬁ(%ﬁphmeacqumavhﬂneﬁe
het@robyieldaiynyroup Rt givdrazityl, eyl (BdrbRGInyINthmdrSilinyl,

‘th ’091 Jﬁollgﬂ %t %1 %‘[ox%g pk?&ér?f?og@'anﬂ V&%‘cj%é%@ }r’/t &yge%fn each rneferoa ryl and

hetqwe@'%'t%yt @rouRis gpgonaiysulpRtigARItIRoNe QfBPTe gRoUPS Hiat Rre
mw;enu@.ctenet@entwcwnﬂ &le Gkaxy kg l-cdianen enstarondi, BRAL halo C4-C,

ailFhy! By Oy & SRRy R IRL SRR+ 0 bR PR by yricedif,

Pvé%%%m&(d@wf t'f'%ﬁq'mlpa(rntvl NsgIethyl pyrazaldbanRYs Pyt dpagiazoly!,
oxa@ol@Nyr ikeazeky. f or nul as 10, 10-1, 10-2, 10-3, 10-4,

10 0-9. 10-10,.10-11,. .
Tny2Cagmet dendy ‘%ez'mi'ﬁ'c’%@?dﬁ%sf&mpsv"d%c?f TR
CORPOHH@IS eClarneitarbi veéherain Roismyaregen, -CO:R’, CONRIR} C}-Ce haloalky!, where

th@ REIbBIRY! GRSRSE optidriaty éd’b‘éﬁtﬂfeld%thﬂﬁmj Qe@wcempweak&&aukw

1 ound f.or muy
S T h b ragffenod PG R 2 . PppReigiy 26 oo,
a"&ﬂﬂﬂ(@@@'@ﬁNwr F€3q~0mﬁe3rlé~' RR”, mareﬁv e@nheervl weRpe detipnaly $ybstituted
witv1,@13C4 o@'ﬁ@’éups&ﬁhﬂ afd indéfenbilently halogen! ©,-8% élwl @PoL AirRdxy, Ci-

o JR855) 1308, LU LS FOIRRCR L, LA 30 o

OH; C@é@ﬁylphew' eftvn?tizmwl PY@EEYe RdTidethiazoRl pyridylN-mathy! pyrazolyl,
N-BBALyYN pYrafdia OshadrRBblyl, &azb§l, BEiMI¥dzofA; 28l WHere R’ and R” 4@
|nJ$% ggg&hegrgsgegkl the invention provi des conpounds

P or I a1 295y ,

conpounds of fornula 11-38
wherle yefrnother @pec@ghe l@ver@gn eyRyfdegicRypounds o fasmula 11d, i.e.,
coRiPoAdNEITormuUid 11, &/F@%lr@&(?%@@ﬂﬂéﬁbn or EC@@Q&IWOC(O) heterocycloalkyl

t?é??ﬂ%hﬁ(;&? eryc;%;allégtsg{rgér{ % émp na\llzg ﬁ'? pgﬁoldenal\t/ mdprgholln%ptﬂto%'tc%phohnyl
thl@fnomhomul & S_Ls!mvze tptrahydrofig AP, Lma@'d@zolﬁwhmharemheseocycloalkyl
grodieik ptithally Sub&?ﬁ.ﬁ@wn&l &4 cr%r@)gmpgthat\éﬁﬁheep%nd&ﬂﬁ Halogen, C4-

C IR CRTRESE K lanBi G ¢ B pRulilo 60y attogy, SRR
-NEfRs BYCH&% @1@&@)1 0-eCOXARpNENS Pﬂﬁgé'ﬂﬂr nsgatl@yl Amistyb
thiakotfippynidlasi-rhéthyi Hrakoiyl] = l%nzﬂlcby&zoﬂ@oﬂadlé&tﬁ oxabiyd, or lmldazolyl.

10 1
quek]egw Kttoer %%EF%?L jrhl'e m\9eni| Q fga(\)/td é:rone'l?mu% o} gbrrn&%&1l11
comnoun%ﬁ Femula). 181 HIG2. Had.dGeh;10dn 1RS. 3085 4T, 10°8, 10-9, 10-
106 00 it NE0-1 1, FIOFIAL oKD 12, 3D 1GH1 0-08, STNQ-1G] whérea] k)id pyrEiyt kifiazolyl,

|m\_q|aﬁ9l¥lr bgryofurgr%'b@h%(hmn q;]beg’?ﬁﬂjé(z%lyl lqﬁ%ol'm%ﬂ @089 nolrny, quinoxalinyl,

qugwaolpqyl pglpﬂj/!g@@ é}eéltgbpﬁnqqfuranyloxy e)ﬂ-q;p ajlkyl, |qen§,@hlenyloxy C+-Cs

alig Qiuhelinylae I ot alityh Gs0q0MENHyIcX) CRIC\SIKIE §uROXEAUBESC O alky!,
formula 11-44, i.e., compoun of formula 11-43 where,
R3is NRR'; Raais H and R and R2 are independently
nmet hyl , ethyl or propyl (n or iso). In one enbodi nent,
Fti and R2 are the sanme, and they are cis, relative to
each other In another enbodlnent Ri and R2 ar e the

o oy - o, . oy o



In still yet another aspect, the invention provides
conpounds of fornula 11-45, i.e., conpounds of fornula
wdieo0dBe4oiere, R3 is NRR'; R30 is H and Rl i sPdd/US2006/046039

nmet hyl , ethyl or propyl (n or iso); and R2 is H,

pyri mdyl, pyridyl, thiazolyl, or imdazolyl. In one
enbodinent, R is Hand R2 is pyrimdyl or pyridyl. In
anot her enbodinent, R is Hand R2 is thiazolyl, or

i mdazolyl. In one enbodinent, R is nethyl, ethyl or
propyl (n or iso) and R2 is Pyrimdyl or pyridyl. In
anot her enbodi nent, Ft, is nethyl, ethyl or propyl (n
or iso) and R2 is thiazolyl, or imdazolyl. In

quiinezb hrgioxg pet:talkyt, he,-CRERPITO D) PRI, dBsCLapPOOI0$-piperidiny, -C1-Cs

a'&grd&b%ﬁ}@lﬁ%br 901 %W?@@?mﬁph&ﬁﬂh@r#eé& N@%B%yl and

hejprgcytoglkyl gfoup is opt:onalw sybstityted,with amﬁ)?frféereegé?}é@tthaf@rﬁe
intEpepakhtyhapigen| Ces, SIRITPOHOLSKEY, hdd @w_oaaﬂd:r Adio O,-C5 alkoxy,
(ﬁleﬂﬁQHndﬁRg w&% aO?;&HA') ?{h le{:Sé % 1, gyno%zm}(n ﬁi%zmycf
pxﬁwqﬂwh'azqw rRyFigylyN- m@hvlupmaaalz'ol‘l;nenzvl pvrazolvll. ﬁxmphb pxazolyl, or
mﬁ@diﬁm and hea ada\@gtar@wbtwovn des conpounds of formula

an d“lgae{ ano’thetr ﬁs#)@c? L{F?]gpverglpn r§>rowc‘>§-}|s ctzﬂmpgvnqm g)fornﬁuRI? 1l 1- 1a ie.,
CHPRAVABT OfdRtTy R ﬂr?sﬁt wirgreingRaighysjegen| halggan, &nés Bly!, C2-Ce alkenyl,
wiedTh &l ATBdilyl dR3up & Bptiyklly dubs@iRt hath oaa‘ta,o dio?@ﬁﬁlod%%si G,-Cs alkynyl,
C?& cgé’l{;alm or C?/cyé)?:alk hpgalkgs;ghe%g?%ap y?sp%%%yz@r pe alkyl naphthylC,-
Cedfieporheigin GﬁC'T aharrup Bloplignalii svlestifged wittH! h @, morﬁgroups that are

maaadwénuyefamglen OC,-Pf &Ryl | CL0s QlimdySQ)-Csdllﬂanaﬁoﬁél@ C4-Cs alkyl halo C4-C,

o i rrent
oIS BRIy TR KL LIS e T
pyrazinyl. pyrlmldyl thquzogﬂ inyridy}-meitd m,rpij;gﬁé-@pnzyﬂ hgazolyl oxadlazolyl,
oXaBYIGING iMii=RERV | des conpounds of formula 11-50, i.e.,
COI’I’ﬂIR g/npehnoﬁmer agpernfll Q erﬁ Oa pﬁ@naeeFecomﬁ)aerb eSnOéQ%EnlUf 133% i.e.,
CATRRANP IS Ofé‘mwa aﬁ 1pwb<ﬁryln Rzr'rs imdragsn) pyridul. trirzolyhipwdide niyrazolyl,
pmylandcﬁzs ke, Mﬁm%@ C@@dautyh DMy @G, IGA, ByirdIPokyOC,-Co

e e e e

hejeropyclagitet drevp isrrirstazivvhpyROldinyl, meerhiydlingly thiangyphading. R2
thiotnofBHdimh s @Hiﬂ)}ddeotétrﬁlﬂﬁﬁt}fhraﬁﬂ &ﬁmic@@t}hd[riyn \A&@Qiirh@é’ch heteroaryl and

h&g:gxg)gcllo% %roup }ss p'TSMi»‘g ,zﬁsqgut%? Sone or rXor’e ;%lthag ar

are CI s, atlve 0]

mé%[@ndmthé]@logpﬁ» Q‘e@s bt Pres By dr nBsrikareyli 'S}al‘?@t Ry Blkgnbglo C+-Cy
alkby] - S(OWNAIRF, -N Rch’yhydB(SxyD LOREH,)( OO T-C[Q)Q)R pradyIRByriaadnyl,

pyj%olg{{%%e%méth:éz%ll tpH¥$yl aqegglPP)grgzo%fl N- ben é/tnﬁxlr?%g)p oxadiazolyl,

°ﬁ¥@b&P“Uﬁ“@PWiso) and Ri and R2 are CIS relative to
eac hn gti@iothel Bspet, tﬁél mfv&&fon prdvrds TEBlﬁhbounds df Soreufayil1-mnrk.,

ool o 58/ Wl 80 & g
whste if ’r?é‘?ﬂ‘kyf@%héf %'Qn%ilyéubﬁé‘l@%wﬁh Cwife RIKRRY; &niF«H3lalkoxyalkyl,
hwr@cytd}e:e,&am; Cideykansy, Mblom: Fes alkyl, naphthloyG,Ld a&i@t -Co-Cs

%‘cngﬁgm %p -Cq-&hglkym/l:?ﬂ g r o e?a\l/clfhgm gu'};gg%aga% Wﬁvesruéastltuted
wm i25 3ChLor RgEOUPS that s RaerdnelivREIagep. ¢ ndeplsidenEd gikoxy, Ci-
cambha, hatt by, elwlpﬁa@ml,-malkeh LS@)NRIFE, fNFeREIﬂs‘s,)@ndiqnﬂi‘-tbt(cHz)1 -

O- -C@Bﬁgéhgﬁ)ﬁ tynﬁ%%ﬁﬁfpyraﬁg dP r%fj)&l)l %'azoﬁ Y p@y?tb} mﬂ!?él pyrazolyl,

N@&n@' PyAEPIY Hegpdigealyl pxatelyl, peimidazplyl: epd eadie BY frt R arg”

in8épenbieranoi ber,-endipdi nent Rl is nethyl or ethyl and R2
is methyl, ethyl or propyl (Egpr I so). |In another
enbodi nrent Rl is nethyl and is methyl, ethyl or
propyl (n OF iso), and R and R2 are cis, relative to
each other. In yet another enbodinment Rl is nethyl and
R2 |s nethyl ethyl or propyl (n or iso), and Rl and

—~N o o, o o, oy o N . g,



In still another enbodinment, when R is C-C4 al kyl,
then R and R2 are trans relative to each other In
waprhemienbodi mrent, Rl and R2 are the sane, aPCI/ES®06/046039
nmet hyl or ethyl. In still yet another aspect,
the i nvention provides conmpounds of fornmula 11-57,
i.e., conmpounds of fornula 11-52 where, R and R2 are
both H. In still yet another aspect, the
i nvention provides conpounds of fornmula 11-58, i.e.,
conmpounds according to either formula 11-53 or 11-55
where, R2 is pyrimdyl, pyridyl, thiazolyl, or
i mdazolyl. In one enbodinment, R2 is pyrimdyl or
pyr i ikt arlother agpdes ithe moettiorpndvideB2ompotidtisast driula 1Ar1d, i.e.,
[ m il he di ngnf € i\ ]
o BB bl 71, e BRI By IR U B b AHIETOID) lekrocvcioaton
wheredhe heterapeniapdy! @RER i RiRsiezinXMRYFOIRINY. gnefpiolipyl, thiompgpholinyl,
thidhorpitiniR3, SR xide pta S atiyak dftiiavif, dramiaedlidiiyh) @herdimnheériotycloalkyl
her. i 17 i is i_mi dyl ' )
o B8 il g BiRdn i phe o RCies 188 Erdinalnasony hjogen.
CrpikylsColr 2liggiy. Gnidsaianoyl pale CrmiCd pikylphalp (niCdyalkoxy.nCEINR'RY,
-NRIRt, hgdiroRrodioms ) 1-0-RIC(DFORY SherT, DijtazmpKl pyfdzihg, pyrimidyl,
t IS .
th%%%%dﬁb?L’S%'wpéx‘%zé’_'ﬁp@’??ﬁfzg{}m%{dygyrg?.g)‘gé . I, dxaggiyl, cﬁ'l-u}]ndazolyl.
anot et e BsPeGhehe MyeMiondreves\FoE@syY dumge gr2. ie.,
cdripdiimbigoflidmafa 11-1811-18 OMPMINGS cOdr THOrdTWharehlR G2 pyWigr, Griazolyl,
im(lr:ig%zl%g/g lbg%%f&r%ﬁ,: %}%F&gire%g;l?%n%h@%mﬁ Q]ﬁinlgﬂmjl ,ﬁf@%\tgﬁnyl, guinoxalinyl,
orinazeknyh ypetein eadhensteioarnt arenP i oationgty SRSty th sy or more
gioQpdMnktard IndeBendently Fal@@éﬁqm%u@t gﬁ@g amb@é;aépﬁﬂ-mwsf halo C4-
) = (4 A n_on odj e R2 is t .
e e e T L T
Paiondi RyEmidyl, fipagolyl. ygdyl digymethvl pyrezqlyl| N-paazyh eyrazolyl, oxadiazolyl,
ogz‘ewbmam azoly; ag@ek,d%cmg afd %otﬂi glative to eaclh ot her.

n another .e | t .and R? are trans.re ive,t

each QLIPS Rogt e Bl Boebl Ayl 155,58,
conypdunidel o foamida RR-1j $1-fa, TIntby di-1st ¢n11-tehwhain R, is pyridyloxy C+-Cs
aiﬁﬂh%ﬂ\!zﬂﬁfﬁnyloﬁ%d-ge B, lﬂ&rlzoﬂii&i\y&y b&C';'a!kMDIciI@nc};IMWohﬁCrCs alkyl,
. odi_nment IS n is H .ln
BN RHBTBE) Grotit sl o eRRI R0t S MO Br dnbauhilo ¢ -Gppen
whereisitgach hgleroag gtqvieris aptipaally subhiduter Withone 9 Biogy/graers that are
ine@;mh@um%m aWgeh Ot 1Ol @kl le s alkoss, hal@@]gqm Angs h%le o, @, AKory,

S s . n L, copbi 0 _form =D - oand..
RONER -&%ﬁ%@gﬁ LG B B P, Bl
pyrisRig apigrgtyl. pyridyl, N-methyipytzakh Nakasey yrazpil, Pradigrelyb gxazolyl, or
infid 6yl @6d REAUR aredbother nul a 11-62, i.e., conpounds

of fornmul a.l11-61 [ is H Cl-¢4 al kyl.. | ne .
o oo akebitel 58t NRL frvolon dlolibes chinbguils A ormlulh POE i

capppunds piorpylg 1 1-dnbt-har leHbddiigerit!1- 1L whsreinsBpf ofy s alkyl-
otomR'RY, @03045 FIRYI-NEORQ AT P Dby \BTEO)-Bhelidin@ 1004 s 2l dC(O)-

S | [ S v . e :
PUfiiRn i, oS By B SfOinbBhalyt Rps i@l rlRSpiopRi group i
optionalfycsupstitated with A8 OF B10E 9rPEPY Halaie fndspendently halagrsy frefs alkyl,
ceab elflbfve Rélo ORLC,aik, R_alloauaemt 41Eoxg ATROINFOR'”, R RTERYAyxyIDFO-(CH,)1.2-

et Ayl -, In.still_vet an _aspect.. t
OF GERT, et Byrisee T braef PR bR S Oty oyrasol, -
begapdiRTeY! fredrativhPxeecdi eHedarelyihandR ¢ Bng Ragpre Pothg-

wher @,yeRahdtifer R¥pedtitBY Inveftivhi giliwlidestdahpd Ghdd of fémula 11-5, ie.,

g olvyl. .ln 0 i ' LLm dyl
cARERorand koG RERPRIERL 107¥0,1 SoBY 1B Y, g 106, 1060,
19+ Hhé»o’!quv 1PriOs #9411, HhbtndP-TdhbtiH13rdAt13, itk qRA011§. Werein Rq is
-¢H.R he DNR' R'agg CRRalaaRyICOISC @] 1ldrosgalky ; @AE R, ENAEK,, alelboth H. In

still another enbodi nent, wh R, is not H then Rl

and R2 are trans relative to each other. In still

anot her enbodinent, Rl is pyrimdyl and R2 is

pyrimdyl or pyridyl. In yet still another enbodi nent,

Rl is pyridyl and R2 is pyrimdyl or pyridyl. In a



In still another enbodi nent, when RI is Cl-C4 al kyl,
then R1 and R2 are trans relative to each other. In
anot her enbodiment, R and 52 are the same, and are
met hyl or ethyl. 41 In still yet another

a ct, the in t|o rovj des compoupds o
one eabdiget R s 23 SRpet AR Sk feib il BEnGIenmopgRiag. £ i as
deﬂne&hb@#e ard ﬂ!}rs@ﬁeth&leétﬁyl &2cy|c[i) Fpyi. Th @yl andibiér éimbodlment R; is as

cefinefldbOre o Rofs Goys AT XVBltYla B £ TG REGRHIRERR, P s are

indepdnidieRRMPALFD,-COC, lalkyl aA @hyiher émbsdimeht, @) @hb &1, aFéTtndeéﬁﬂéhtly Cs-
all.ve

e Cis to
Ca hyciBBRIKSE Ha el Siptaer arRbodiotI R | @Eﬁ&@.%fﬂxv lyyiaho e s metnyl or
ethyl. noL H, }hentRll and {?ﬁ aren:)rgns r;al ative to e_achd I
other. In sti not her enbodi men i.s ri ,
alfcp Ahersaspert meﬁwenapn Bmvrd&wcomﬁuvgofé?rifﬁf L1161 beer
compcﬁma@dbéa?amg tcRany &@Mffbﬁﬂdlaﬁﬂﬁ 1621, I1s zPYomndw 1045, 10-6, 10-6a,
g(% @ a further enbodi nent, ﬁQ%Cl o%r 05%1h R
10-7, k8 9,|1§) bq, 1ph‘51d§}p 1da, b(%;”tm}p 12| g,oasf < 1 erein R, is
H or @Jﬁgcamds@mg is Rlor G,-Cyak&T 8y R, aihd F32ateSbdibi H. rm@mé efiibodiment,

In a further_ aspect, the inventjon provi
Ry is Cgoéppéﬂ%mwnefﬂzﬁ%ﬁrﬂnca “Gepligy. I @noth ¥ SmRagimentdy @se %z@@e
.ndepér@eaﬂwclzgcgambx;f Qh'Véf a%tﬁé} eniﬁsbdikner&% and ]EQ-a3e bétﬂ Hl

1¥.anpther agpect, ahe meatzon rirev'i%s éqbo%wds 8 f°i'0“'§5” wrsp ei n
compdﬂhds ac&Yanhgyé an;pdrﬁé aﬂfamhulas %32400111642 ablgyho- 4010@410 6, 10-6a,

enzi_m dazo

10-7, hBolbPs10-1 G 10T HAA0RyTO-1 Hincl OKZ: 0.1 10441015 wherein R,

and R?&ﬂé}ﬂoth %’L@E alkenyl @@ﬂorﬁlly %Dl@stitmté@mﬁ daa b shoké I@éloééns-(@éch as For
or e

'S . and R2
Cl), ar& %w 8pd Regde t}oéh Ht |'%“Q emea@wea{l%land Rz are ‘helsﬁ‘”ﬁ |'F|a further

emboeﬁmehhﬂ; ang n:r;@?e béth @2Ianeéﬁ9|tdueaut%a\wmﬁ/o¢@ euggsﬁcmas F). R
fornula 11-7 ounds of formul a ere

and Rﬁ“aVQGﬁﬁ‘?rdSﬂ“S rﬂ?‘i"{eﬁpd’?Ph otRl-azol yl , benzi ni dazol yl ,

Ofn dridtHERaSpett, the inventionl provigés élfiﬁécmﬁﬂs 65%ﬁhla 1t1be i, e
i nventi on prOV|des compounds_of fornul 1-71,

i
°°mp95{5‘ﬁﬁ68?ﬂi§'"81‘° ary pRA of fermuas {hd P!, 1R2, |19 3 de ﬂfé%?o -6, 10-6a,
10-7, t@82109,-10-10, 10-11, HOMah, ANPIRIE0- @SH’GEIB, 10 he, drneers, Mmerem R,
p rovi de ompounds of formul'a 11-7 conpou

and R gttt 5o RRIOHEY IR Flss ST kB BPI.. Py P MY B pga rans
relativé € éé't{hr other0Nn bﬁgbmbodlment Fld %n}d]fl-’&zfa@é‘ ﬂfe{”ﬁnlé\iér%%,—dﬂ}ﬁ -

nvent j oVi onpounds o ornmul a i.e.,
CHZC']'- r@&%&ng b7 Sﬁ 69 where, Rl is

%ﬂf& Qk;lb\&l?t IFEhe, inVBRIH ﬂ?bvnaéuic%poirngz bﬂféﬁaelafiqm . )ét ;i

. n_anot her

nbod
compqé,wggapqﬂ;ﬂlpgt nygnee?fﬁwmulasm 10-1,10-2, 103 10-4, 10-5, 10-6, 10-6a,
10-7, 10-8, 10-9, 10-10, 10-11, 10-11a, 10-11b, 10-12, 10-13, 10-14, or 10-15, wherein R;

and R; are both benzyl or phenethyl, and R; and R; are both H. R; and R, may be cis or
trans relative to each other. In one embodiment, Ry and R; are both benzyl.

In another aspect, the invention provides compounds of formula 11-10, i.e.,
compounds according to any one of formulas 10, 10-1, 10-2, 10-3, 10-4, 10-5, 10-6, 10-6a,
10-7, 10-8, 10-9, 10-10, 10-11, 10-11a, 10-11b, 10-12, 10-13, 10-14, or 10-15, wherein R,
and R; are both H or C4-C, alkyl and R, and Rz, are both H. R, and R, may be cis or trans
relative to each other. In one embodiment, R, and R; are both methyl. In another

embodiment, both Ry and R, are both isopropyl. In still another embodiment, one or Ry and

34



In a further aspect, the invention provides conpounds

of fornmula 11-74, i.e., conpounds according to any one
wotoofoe4d as 10, 10-1, 10-2, 10-3, 10-4, 10-5,prd0us$2006/046039

10- 6a, 10-7, 10-8, 10-9, 10-10,10-11, 10-11a, 10-11b,

10-12, 10-13, 10-14, or 10-15, wherein Rl is -C1-C4

al kyl -OC(0O)NR R'; R2is Hor -ClL-4 al kyl-OC(0)NR R";

and R12, R2, R3, and R32 are HL where R and R' are

i ndependently H or Cl1-C3 alkyl. In one enbodi ment, Rl

and R2 are both -CH2-0C(O)NR R'. In still another

enbodinent, R and R' are both H nethyl or ethyl. In

yet anot her enbodi ment, at |least one of R and R' is

Ri Bopstop yhile the otherliflisygropydn bit @€ Bndth@ashhodinkéht | BIMESRR,Givd R, are

govides conpounds of formula 11-75, i.e., conpounds

cording to any one of fornulas 10, up to and

i ncl lpd@EPAEen 8sPEst, thsy inggijion pieviges FOTPRHNgS ofifermujp 1ﬂd1aurm|,

coriisdunbs Beokding b andhiRe ek forhiigs ¢8-1851,cyc, oalskyé-49fon5p10-§ 10-6a,

16¥C L8 140 10, 10-11 461113’ 3noLhes rﬂgggcﬁoﬁ%mp 15, wherein R is

I nvent'i on'provr des tonp s of
Hc%ﬁﬁo@ihﬂsb%@wopfmwgwt or ahﬁnybwée@fthe ohenyl pestidr, of iRp ategoptionally

smﬂiédtutefdﬁllnm ,200Adgrbaps @l@lt &@Yno@ﬁ@nd@cnﬂ; ﬁﬁlﬂé’ér\a& —blaal Pol ©,-C,

VDY LR 0 WS S CL R R e o

feiarW%g?t‘?Q‘iﬁ Qb i des conpounds of fornula 11-77, i.e.,
co n’ﬂﬂ wAd %s@é‘& ahéli irﬂGnttoﬂ p@&b{de@f&%nﬁﬁurﬁdﬁ dflﬁdrﬁl%lalﬂ,-‘l el @ompounds

of‘}oranul 1 wh re, % xfi‘l an f g ni]]quyh Egg o&roe 1§8é1]5-%/ PPR1 is Hand R,
is el qﬂ@y' eyenoewénpyqso) In one empogigent Ao he¢ ofBparst R: is fsepropyl.
Ini amo@RE ERBodif@Ml, dmg- oh6 BPRLAWIER A6 efl'@l[ mila 11-78, i.e.,

Cco OU or mul

cna Tl Bty Sebediant Gy Sty HfutsrcRispHuTSy iy e
CWRPUM%PUGFWQ& 1117 vhegh B &i Hhand B+ B3heBY! sylstivaedk yith one or two

h&JbganB ($ueh GEH SHEBX ¥ R, is H and ﬂ%ﬂs%ﬁ&nﬁ@@ﬁéﬁﬁﬁecﬂﬁiﬂﬁ&{e orttR& halogens
(Su&v '[.I o} prow des conmpounds of formula 11-79, i.e.,

conp ound accordl ng to any one of fornulas 10, up to

and IP@@B@GP%@ th@inygntiop prewdes gampo@ndsaf farnals 114, U@, t@npounds

ofdbehuld¢1-ugivAgrel k; %411 aRl Bivaniyl Sullsdittdl GHELRAMN groups that are

et an

0
ndL SR USROS = oc o, el S i RGBS |
11- 80 yet ar@ther@émumj igvention pdhivistpstcomppyndsrné fasfula 11-15, ie.,
cc:fn‘i{fdﬁblh@&f fauldl P14 0 whBE, RE] %' Hd&hﬁ &r Syl and R} isthdth@AN&hAor propyl (n

for las 11 t.0 and 1 74, wherein the
Or&o ) LVeTo %?ctﬁfmg?biﬂﬁj "8 8* eg Jr | n anot her

aspeestil m’s@npﬁhvemneehtmnwmpremmm@wﬁs pemesla11-16,ie.,
coh?pouhd@oﬁfom@md&h@fe RO rsrﬁﬁé’(ﬁyl%’r eWhEaRE Ry ishehefyisuBdituted with

h roar [ ptionally substituted at a
O'{e r“séﬁalf)g% e(sﬁ%@ast€8rr18\)/\nth hal ogen, C1-C8 al kyl,

Cl dB val aeier ahm%éwWent?nalpmcle@ﬁymphwso)iwrmu@m-1 7,ie.,
carippuRAY ofEbhdd Ky OXMere, 59% rﬁ&th@ eﬂhlyk?éha R, isNMBnRl substituted with
on%%r%%gr%%ﬁ%%ﬁ’t agenk erﬁ%gcéé/enrt]l h I%gen ucli] a&l? o&zgl)arrxgthpl V\%Hi methoxy,
onfOXB-ring i s pyr azoI yl, im dazol yl', pyrrolyl,

tri aaahyther M&D{Hedh\ié%hon ;ﬂ%fn@é@édrﬁ%d’]u)ﬁhs of formula 11-18, i.e.,

im I | SQxaz '
X e ST VO
14565%0t8, dA- 3M19ﬁ0a1 %ﬂ buﬁ@—'ﬂﬁalo i &b, |1ﬁd1é’pé9rdéntq 3/4,(913@365 wherein R,
ar’d F‘@’ére lrﬂepgﬁiﬂnl‘{@ﬂ\ér —@@2@}64 @y Cand@ RK YA, 0 Bre tgth @s R1 and R,
%ﬁ r¥ Ior ans[ |’el gve 96 eacE pl 191 onlgaelm%opcj' haI ﬁgf ﬁé |C2 alky! and

Raig ﬂsfedt' a“?ther ¢fnmwf6nRﬁﬁ o@Pd@é a%ﬁp@dﬁd@ S@ﬂ afgthengnzbodiment, R,
is Hé?ndi Fﬁi?é +CORCPpCyY alg. &f ydtanstbberBodiraéntl ReaddomIatk 88ih -CO,-Et.
C
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Al aR2a R3 R3a (formula 13) 43 the heteroaryl group

is optionally substituted at a substitutable position
wowvdhob@iogen, Cl-C6 al kyl, C-Cs al kwy, hal oed®RY$2006/046039

hal oal koxy, hydroxyl, CN, aryloxy, aryl al kyl oxy,

-S02-(0,-Cs alkyl), -NR R', Cl-05 al kanoyl, pyridyl,

phenyl, or -S02-NR R', where each R and R' is

i ndependently H or G -Cs al kyl . In still yet
anot her aspect, the invention provides conpounds of
formula 13-1, i.e., conpounds according to fornula 13,

wherein the B-ring is pyrazolyl, imdazolyl, pyrrolyl,

triazolyl, pyrrolidinyl, pyrazolidinyl,

| M dmzebindt s8tect, tROKAFBbY brovilgs cofpondeof Pyrmildyil,19¢peh
oSt Slat B s 15,101 10 2581 105,105, 10,
1055 HRrBa1018-19;10;, 111, Woitro dAddbatdct? dPrig. 1@ 148, wherein R,
aMNRL ©IrM aldd@biB-boh@EndIRS, iR L afgBotiaH. Wiekeemb&BRentsRHs H. In
ofl 2ot S DB XY B P BT 89 ot 1
sijraneifier embodiment, Rp isgnethyl of ethylrio stibyet aggtbert embagsiiment, Rz is
tﬂ@ybgnbymﬂnﬁw¢yﬁhmg§ conpounds of fornula 13-3, i.e.,

ﬁggp ﬁsgl $B$ C?a%gée%gthfeﬁr]\}ceo i rru;')rgvi&e:‘)’g co%p%rugclisn o flgremul':l;a_ H—Eg, i.e.,
compounds according to any one of formulas 10, 10-1, 10-2, 10-3, 10-4, 10-5, 10-6, 10-63,
10-7, 10-8, 10-8, 10-10, 10-11, 10-11a, 10-11b, 10-12, 10-13, 10-14, or 10-15, wherein R, is
pyridyl, pyrimidyl, Cs-Cs cycloalkyl, or thienyl, R; is H, C4-C4 alkyl, or Cs-Cs cycloalkyl, and
Rja and Ry, are both H. R4 and R; may be cis or trans relative to each other.

In yet still another aspect, the invention provides compounds of formula 11-21, i.e.,
compounds of formula 11-20 where, R, is pyridyl and R; is H.

In yet another aspect, the invention provides compounds of formula 11-22, i.e.,
compounds of formula 11-20 where, R, is pyridyl and R; is methyl or ethyl.

In a further aspect, the invention provides compounds of formula 11-23, i.e.,
compounds of formula 11-20 where, R, is pyridyl and R; is Cj, Cs, or Cs cycloalkyl. In
another embodiment, R, is C; cycloalkyl.

in stili another aspect, the invention provides compounds of formula 11-24, i.e.,
compounds of formula 11-20 where, R4 is pyrimidyl and Rz is H.

In another aspect, the invention provides compounds of formula 11-25, i.e.,
compounds of formula 11-20 where, R, is pyrimidyl and R- is methyl or ethyl.

In yet another aspect, the invention provides compounds of formula 11-26, i.e.,
compounds of formula 11-20 where, Ry is pyrimidyl and R; is Cs, Cs, or Cg cycloalkyl.

In still another aspect, the invention provides compounds of formula 11-27, i.e.,
compounds of formula 11-20 where, R, is Cj, Cs, or Cg cycloalkyl and R; is H.

In yet still another aspect, the invention provides compounds of formula 11-28, i.e.,
compounds of formula 11-20 where, R4 is C3, Cs, or Cg cycloalkyl and R; is methyl or ethyl.

In yet another aspect, the invention provides compounds of formula 11-29, i.e.,
compounds of formula 11-20 where, R¢ is C3, Cs, or C cycloalkyl and R; is Cs, Cs, or Cs
cycloalkyl. In one embodiment one of Ry and R is C; cycloalkyl. in another embodiment,
both of Ry and R, are C; cycloalky!.

In still another aspect, the invention provides compounds of formula 11-30, i.e.,
compounds of formula 11-20 where, Rj is thienyl and R, is H.

In yet another aspect, the invention provides compounds of formuia 11-31, i.e.,
compounds of formula 11-20 where, R; is thienyl and R is methyl or ethyl.
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wherein R20 is H Cl1-C4 al kyl, Cl-C4 al koxy, am no,
Cl-&A4 al kyl am no, Cl-C4 dial kyl am no, Cl1-C4 al kyt hi o,
hal o, CF3, or phenyl. In still yet another
aspect, the invention provi des conpounds of fornmula

Fiekaholiy sei e aos 3khd chehShdubrlodiie ALSECHY.
comptRRﬂs loSfdrlnu@11-1Q‘b whérg! R, iethi6hyl ahlt ®s¥s Ca1Gsnor, C{&ycladlkyl. In one

| k m. n 4 dlalkylan1no CvC4 al kyt hi o, hal o,
e”m°@ﬁ§%tg?' ﬁéﬂﬁk;& In still yet another aspect,

t e fuRtheNddpast, BedkVehtion mmmdmp@ﬁndwfmmd 3133, i.e.,
compasinds AGSHABI e % 0l fg}nr\'tﬁaﬁ/? o 8o, i TS, 165, 10
10-7, 18-8G10-8] 10410, 1@111C40al1k0ox0L1 150N, 16H:3CH0-ak korl 12071 B) uherein R, is

yridygglz?gr,%lidglll %52”0?& ﬁ@(yli a %@ﬁ(yl;yép heglkgiké(g)ﬁﬁ% 8<ranzimidazolyl
thiazolyl) b€ miti@zblyd; and RIES H; evadal s etif; whete'R! andlA* &re mdépendently Hor
C,-C,4 ﬁ&gl SIH dr? B?%&ﬁéidbl%g e%hcy)/l fRC: rarrﬁglﬂi n}a:lgy bél\hc:lg E)ﬂrgnst rh Fatlve to eagch other.

In still another aspect, the invention provides compounds of formula 11-34, i.e.,
compounds of formula 11-33 where, R; is pyridyl, pyrimidyl, thiazolyl, benzimidazolyl, or
imidazolyl. In one embodiment, R; is thiazolyl and R, is H. In another embodiment, R; is
thiazolyl and R, is methyl or ethyl. In still another embodiment, R; is pyridyl and Ry is H. In
another embodiment, R; is pyridyl and R, is methyl or ethyl. In yet another embodiment, R,
is pyrimidyl and R, is H. In another embodiment, R; is pyrimidyl and R, is methyl or ethyl.

In yet another aspect, the invention provides compounds of formula 11-35, i.e.,
compounds of formula 11-33 where, R, is -CO»-Me or —CO»-Et.

In yet another aspect, the invention provides compounds of formula 11-36, i.e.,
compounds of formula 11-33 where, R; is methyl, ethyl, or propyl (either n or iso).

In yet another aspect, the invention provides compounds of formula 11-37, i.e.,
compounds of formula 11-33 where, R; is —CH,-OC(O)NR’R”, where R’ and R” are
independently H or C;-C; alkyl. In one embodiment, R, is H. In another embodiment, R, is
ethyl.

In yet still another aspect, the invention provides compounds of formula 11-38, i.e.,
compounds according to any one of formulas 10, 10-1, 10-2, 10-3, 10-4, 10-5, 10-6, 10-6a,
10-7, 10-8, 10-9, 10-10, 10-11, 10-11a, 10-11b, 10-12, 10-13, 10-14, or 10-15, wherein R,
and Rz, combine to form oxo.

In still another aspect, the invention provides compounds of formula 11-39, i.e.,
compounds of formula 11-38 where, R; is H, C-C, alkyl, C3-C¢ cycloalkyl, or -C4-C, alkyl-
OC(O)NR’R”, where R’ and R” are independently H or C;-C, alkyl, and Ry, is H.

In still another aspect, the invention provides compounds of formula 11-40, i.e.,
compounds of formula 11-38 where, R, is H, methyl or ethyl. In one embodiment, R, is H.
In another embodiment, R, is methyl or ethyl.

In yet another aspect, the invention provides compounds of formula 11-41, i.e.,
compounds of formula 11-38 where, R; is C3, Cs, or Cg cycloalkyl, In one embodiment, R, is
C; cycloalkyl. In another embodiment, R, is Cs or Cg cycloalkyl.
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R20 , wherein R20 is H, Crai alkyl, Cl-C4 al koxy,
am no, Cl-C4 al kylam no, Cl-C4 dial kylam no, G C4

wa@bdogobwooy hal o, CF3, or phenyl. I n stiPET/US2006/046039
anot her aspect, the invention provides conpounds of
formula 13-6a, i.e., conmpounds according to any one of

formulas 13-3, 13-4, 13-5, or 13-6, where R20 is H, or
Cl-05 al kyl. In another enbodi nent, R20 is phenyl. In
still another enbodi nent, when the R20 group is

attached to a carbon, R20 is Cl-C4 al koxy, Cl-C4

al kyt hio, halo, CF3, or phenyl. In yet another

enbodi mrent, R20 is H. In still yet another

aspaatstil wanbmeﬁpbetnthprmehmmwap@cmﬁisomﬂs bonullat1-42, ie.,

A A NG e e L
inggneprentiyH. maetaylkenedhy!.am no, Cl-C4 al kyl anmi no, Cl-C4

dl al Ikybﬁé’ﬂll%@oth@ %e@ﬂ k‘&étlmeﬂtlomﬁoqdeﬂf_&npcﬁhd@bﬂﬁwma 11-43, ie.,
comoooussasn ac%e mq 8% m}jl%ée f@i%ggltﬂié\s 10-{1 n,ggun g ‘g(g: g:ﬁrﬂg‘? S‘10 6, 10-6a,
183 100f.70H% 1030, a1 elion! ieh 0-B1b, |1@g12né§~16h@-143|0ﬁu@“é5 \Kberein R is
NREO, OH, halogenl Rsasi, Hidr halegerawt:ab 8hd ﬁ§ap.%ﬁ¢mnettb eormrwemmm or =N-
OB QBT B B9 S e AR et MR 9o, oo
thiagelyh primidezolyl; and R4, and Ry, are both H.

In still yet another aspect, the invention provides compounds of formula 11-44, i.e.,
compounds of formula 11-43 where, R; is NR'R”; Rz, is H; and Ry and R; are independently
methyl, ethyl or propyl (n or iso). In one embodiment, R, and R, are the same, and they are
cis, relative to each other. In another embodiment, R; and R; are the same, and they are
trans, relative to each other. !n still another embodiment R, is methyl or ethyl and R; is
methyl, ethyl or propyl (n or iso). In another embodiment R, is methyl and R; is methyl, ethyl
or propyl (n or iso), and Ry and R; are cis, relative to each other. In yet another embodiment
Ry is methyl and R, is methyl, ethyl or propyl (n or iso), and R, and R; are trans, relative to
each other. In another embodiment R, is ethyl and R; is methyl, ethyi or propy! (n or iso),
and R, and R, are cis, relative to each other. In yet another embodiment R, is ethyl and R,
is methyl, ethy! or propyl (n or iso), and R and R; are trans, relative to each other.

In still yet another aspect, the invention provides compounds of formula 11-45, i.e.,
compounds of formula 11-43 where, R; is NR'R”; Ra, is H; and R, is H, methyl, ethyl or
propyl (n oriso); and R; is H, pyrimidyl, pyridyl, thiazolyl, or imidazolyl. In one embodiment,
R, is H and R, is pyrimidyl or pyridyl. In another embodiment, R4 is H and R; is thiazolyl, or
imidazolyl. In one embodiment, R4 is methyl, ethyl or propyl (n or iso) and Rz is pyrimidyl or
pyridyl. In another embodiment, R, is methyl, ethyl or propyl (n or iso) and R; is thiazolyl, or
imidazolyl.

In another aspect, the invention provides compounds of formula 11-46, i.e.,
compounds of formula 11-43 where, R3 is NR'R”; Ra, is H; and Ry is pyridyl or pyrimidyl; and
R, is H.

In still yet another aspect, the invention provides compounds of formula 11-47, i.e.,
compounds of formula 11-43 where, R; is NR'R”; Ra, is H; Ry is pyridyl, or pyrimidyl; and R,
is pyrimidyl, pyridyi, thiazolyl, or imidazoiyi.

In another aspect, the invention provides compounds of formula 11-48, i.e.,
compounds of formula 11-43 where R, is H and R; is methyl, ethyl or propyl (n or iso). In
another embodiment R; is methyl. In yet another embodiment R is ethyl. in another
embodiment R; is propyl {n or iso).
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HN fi N R30 In still yet another aspect, the
i nvention provides conpounds of fornula 13-10, i.e.,
weopoenrds according to fornmula 13, wherein thBCBUS100g046039
has the fornmula: untLIV ssC.,N N N RaoRao. In
still yet another aspect, the invention provides
conpounds of fornula 13-11, i.e., conpounds according
to fornula 13, wherein the B-ring has the formula: R30
R3c; In still another aspect, the invention
provi des conpounds of fornula 13-11a, i.e., conpounds
according to any one of formulas 13-8, 13-9, or 13-10,
where Rag is H, or 01-05 al kyl. In another enbodi nent,
R30 Ih angthemydpect, thedhvdntiorppratibes c@ﬁdﬁﬂﬂﬂﬂﬁﬂbrml\wemmh%

coﬁ%%ugéso&garjn@iéﬁ f t(kﬁ%r I%]lg Ilff:a%%ggs mRﬁ'l e H}E%r p WI (n ?r iso).
anpthsr ﬁ@boéﬂm?GHRn@methRS@ yot appther embod!mﬁrﬁﬁovsn%thylayp@@llher
aﬁh@mhﬂﬂ$nm;ﬂﬁpﬂnﬁwrge§ conpounds of formula 13-11 b,

1 3 dn s&P;FQf%H%ér z\%%)%gt g‘\l Eéﬁtn rﬁ]wggse c%}iggu?\?gu { m'\%l%1§ 50, e,
c@o@qudtpfépqawlgm A3 where, Rj is| hq:lqg[em Fliaay%ltl oah@pgﬁn’ apg peatnd R aré
inddpRniENIg MR, RQ\6F BRPYIGRBPREN IR ofé ehBblHeAt, K3 uhd R, are the

a'gle and ﬁ\l%g‘%%;ﬁg Sr}e%?&e {odelagg o{hce)r fl% rarrrmléllh%r é‘r%bo&ym ente!:h anct1 Sz are the
same, an they are trans, relative to each other. In still another embodiment R, is methyl or
ethyl and R; is methyl, ethyl or propyl (n or iso). In another embodiment R, is methyl and R,
is methyl, .ethyl or propyl (n or iso), and R, and R; are cis, relative to each other. In yet
another embodiment R, is methyl and R; is methyl, ethyl or propyl (n or iso), and R, and R,
are trans, relative to each other. In another embodiment R; is ethyl and R; is methyl, ethyl
or propy! (n or iso), and R, and R are cis, relative to each other. In yet another embodiment
R4 is ethyl and R; is methyl, ethyl or propyl (n or iso), and R, and R, are trans, relative to
each other. In stili another embodiment R; and Rs, are the same. When R; and Ra, are the
same, they may both be F.

In still yet another aspect, the invention provides compounds of formula 11-51, i.e.,
compounds of formula 11-43 where, R; is OH; Ra, is H; and Ry and R; are independently
methyl, ethyl or propyl (n or iso}. In one embodiment, R and R, are the same, and they are
cis, relative fo each other. In another embodiment, R; and Rg are the same, and they are
trans, relative to each other. In still another embodiment R, is methyl or ethyl and R, is
methyl, ethyl or propyl (n or iso). !n another embodiment R, is methyl and R; is methyl, ethyl
or propyl (n or iso), and R; and R; are cis, relative to each other. In yet another embodiment
R, is methyl and R, is methyl, ethyl or propy! (n or iso), and Ry and R; are trans, relative to
eaéh other. In another embodiment R, is ethyl and R, is methyl, ethyl or propyl (n or iso),
and R, and R; are cis, relative to each other. In yet another embodiment R, is ethyl and R;
is methyl, ethyl or propyl (n or iso), and R; and R; are trans, relative to each other.

in yet still another aspect, the invention provides compounds of formula 11-52, i.e.,
compounds according to any one of formulas 10, 10-1, 10-2, 10-3, 10-4, 10-5, 10-6, 10-6a,
10-7, 10-8, 10-9, 10-10, 10-11, 10-11a, 10-11b, 10-12, 10-13, 10-14, or 10-15, wherein R3
and Rj; combine to form oxo, =N-OH, or =N-0-C4-C, alkyl; R4 is H, pyridyl, pyrimidyl, C4-C,
atkyl (methyl, ethyl), or C5-C¢ cycloalkyl; R, is H, C-C4 alkyl (methyl, ethyl, isopropyl),
pyrimidyl, pyridyl, thiazolyl, or imidazolyl; and R4, and R, are both H.

In another aspect, the invention provides compounds of formula 11-53, i.e.,
compounds of formula 11-52 where, R; and Ri, combine to form oxo; and Ry is Ca-Cg
cycloalkyl, pyridyl or pyrimidyl.
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N.11.r In still yet another aspect, the

i nvention provides conpounds of fornmula 13-13, i.e.,
weopoenrds according to fornmula 13, wherein thBCBUS100g046039

has the formula: NJ.s.P. Instill yet another

aspect, the invention provides conpounds of fornula

13-14, i.e., conpounds according to fornula 183,

wherein the B-ring has the fornul a: In still

yet anot her aspect, the invention provi des conpounds

of forrmula 13-15, i.e., conmpounds according to formula

13, wherein the B-ring has the fornul a: I n

yet still another aspect, the invention provides

Conmeyadmother speat tiee ibdention @rovides Bpapittss @€ bomdiang -84Qi.e.,

PPURBEHyrl LTS Rd: riH o gy "W ple phitidineh] s metny.

In Pgotj}gr er@llaodlrger]gng Wyé,lmstﬁpnp@emmwugpktyﬁz lS@Qpropyl In still
arfdiy empatikight, RCandRe wed @@Péfativaltckyém oEeeN)A andﬂbeﬁ’ laeibpbiment, R,

nl?:{;‘:gznéﬁa Q"ar_wsdfla&ké «?(a(cﬁ o) heraﬁa sq taﬂx het reﬁ&u%ggt 1).5 'pyrimidyl and Rz is
Hm'e\feéﬁw %’Qﬁﬁf amypdlg?ou B1 |IsSpveslng|a@ﬁ éﬂz |'Sst Ub%ftmhalt ergbagirent, R is
cybloprpylRandR; iOH. @f@th@ﬁeﬁwb@dlméﬁtem naa&we,mswalny Rz is H.

Eg: qgé[i\ )6% an(ﬁﬁer aspgctdhﬁ) Wﬁﬂt‘g"l &‘é@éﬁ comH)oam%s gflformulg 1-55, i.e.,
m@o(.lqg_s afFyrinua 1952 whe@ep Rs ancpﬁgmpmblqu@ fqy@ququand R1is Hor C4-Cy
aly (sA2h ay ety Lty @kwsoprb;kwﬁzol yl, pyridyl, N-methyl
pyr a}z % gtLér a@?gg{z%a a %nn%'\é}f\;ﬂeas c)é(oa}ngﬂqgjﬁg%wﬁbm%ig %‘P 5%,' I]e .
coymoua%@fﬁ@fmua%b‘e& wheitge Rp isvb it fGreliyt duioge emborigmsinh s is methyl.
ln@hotfhef aﬂb@.raéra Ri is @thyl, G@Qﬁlﬁ&hﬁdﬁzr @fﬁwbéd)ﬁq&blﬂ az kdsopMiRa. Eln Rl

=gt S Bk lnon R, R shiRed kit Retips Al sy omer
In sHlbanrnthersrbotigient arhen Razs %Calalkiy'nt}hlen Reanthe 6 teatiskeiptive to each
otk G@Quy&ﬂmé}dnlbmﬂierﬂﬁ? Ay, ard BRge, aﬁtpé‘rbhyéthyl or ethyl.

ph rIM ﬁ[ OX% apothgr e{spgcﬁtg{the IXveBésr} ?erFé/s éoqucﬁj%% Ql‘z‘gr%%u a 211 -57,i.e.,
CO@?PC’Q”@? @’Liia’@uﬂ%}‘a‘t-f"%wéen‘enﬂeseﬁﬁeﬂﬂ bptthid] ogen, ‘c1-c6

al kyth stillGlet GRotRdic@sket, e itRatidapeYibes Mﬂbuﬁ&s Eﬂfoﬁhlké( h1-58,ie.,
cc&?{o@@%ﬁc?r@géo e}{h%(f%ﬂ&? ﬂ % 8F1y1\l % \6’9? dai Is rﬂy?/ midyl, pyridyl,
thiggelgy prriidazelyly |lmrpmayemb9<ﬂ1mzb Ry Is, pygiynidybign pyriplylmin #ngther
erﬁwomﬁ@ktydaz is Eﬂn&@wz \or irfib 2] W still @kaElb o Rbimem X@R&H )] is not H,
thgn R1 antgj QZSre cis relative to each other. In still another embodiment, when Ry is not H, -
then Ry and R; are trans relative to each other. In still another embodiment, R, is pyrimidyl
and R; is pyrimidyl or pyridyl. In yet still another embodiment, R, is pyridyl and R, is
pyrimidyl or pyridyl. in a further embodiment, R, is cyclop.ropy! and R, is pyrimidyl or pyridyl.
In a further embodiment, R, is cyclopropyl and R is pyrimidyi or pyridyl.

In another aspect, the invention provides compounds of formula 11-59, i.e.,
compounds of formula 11-52 where, Rz and Rz, combine to form =N-OH; and R, is C3-Cg
cycloalkyl, pyridyl or pyrimidyl.

In yet another aspect, the invention provides compounds of formula 11-60, i.e.,
compounds of formula 11-59 where, R; is H, C;-C,4 alkyl. In one enmbodiment, R; is methyl.
In another embodiment, R, is ethyl, in still another embodiment, R, is isopropyl. In still
another embodiment, Ry and R, are cis relative to each other. In another embodiment, R,
and R are trans relative to each other. In still another embodiment, R, is pyrimidyl and R; is
H. In yet still another embodiment, R, is pyridyl and R; is H. In a further embodiment, R, is
cyclopropyt and R; is H. In a further embodiment, R, is cyclopropy! and R is H.
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In yet another aspect, the invention provides

conpounds of fornula 14b, i.e., conpounds of formula
wdZeo7ebwiei n R2 i s hydrogen, pyridyl, thiazol yPCT/US2006/046039

pyri mdyl, pyrazolyl, PYridYloxy Cl1-C6 al kyl,

pyri m dyl oxy Cl-C6 al kyl, thienyloxy C1-05 al kyl,

pyrrolyloxy Cl-C6 al kyl, or thiazolyloxy Cl-C6 al kyl,

or -C3-C6 al kyl -OC(0) - heterocycl oal kyl, where the

het erocycl oal | cyl group is piperazinyl, pyrrolidinyl,

nmor phol i nyl, thionorpholinyl, thionorpholinyl

S, S-di oxi de, tetrahydrofuranyl, or imdazolidinyl,

wherei n each heteroaryl and heterocycl oal kyl group is

opt i larRal ot apuipst astput:tedaewmteht@n@romaemrmcgmmeﬁotnhm 11-61, i.e.,

co%ipeo&gpggﬁgwﬁgﬁ a%;z U@Fz%g ﬁn Fwﬂ?sa%%g]% r*%l) T@L@gﬁ kc? ﬁy Is H or Cy-
Cs @i Y9uRh Rs methyRl etiry} owy@nr@&m -0-(CH2) i -
- C( Oh@RothePAR¥, thenwénd@fz brlay.hes BthSaungy bﬁ foﬂﬁ/&!lé muéyl he.,

o8 Hor st A SR B S0

Injanotpet erah@q!lment Bs peect,hyl in bl anwéanw@ndameow R@I tsgsopropyl. In still
amm@m@nm‘m WheA W, & d4e, aky!Sthen ROBRORDEE R ref0EW éich other.

In sg{l S%Ev em%en% tvﬂ}e/enlfgq% gp -%} Cﬁ% I%B %O\lng gz aaq?é?qs>;elatlve to each

otherbde pretheremiadiment. Raanal ResX theGRm@s ahdisah &by pa kiby). |

hydna&yn @taﬁéth@& Haplect, fﬁ% ;mna&kgcﬁomés cOMSUNHOBYEA B 11-63, i.e.,
co_%%ﬂ@fxl ds s e c%rcs #joé‘txa WHrmula A k( ég o1 ‘g 81 l(:%ere ﬁ Esl_p%?z}ng%idyl,
thi@g@wbﬁ@m@azglybéﬂ opeemdodiment. R, Ismyrlm-dynor mwidﬂ- &r engter
emmﬁma;ﬁtem Rdsipgng, aﬁtirhwaﬂﬂghomsn ahdthEPerbddithentGAndMR, is not H,

thé‘n Xd Rs %al Kanoyly ﬁﬁﬁﬁ In%:ll%lnlﬁ%ler‘ %n%tﬁ?cjtl\%en Ry is not H,
thgn R1 a@q 6) ar traqgrq@lﬁtNe to gaeh @]tagﬁ ng |stxll gpther eppbdiment, R, is pyrimidyl

arﬂM‘U .§1pgimhbdyxtdmp9rw| Yih, yepéinl'a%ﬂher Hhﬂ&inﬁ%ht nyrsqg,ﬁaw land R; is

pisasLry Ry 35,8 ks SYBSUAREL By el st R i Py or pyrioy.
Ingr fudfjerGentmdioyent, R+ is cycloprany! gt Ra'ﬁ oyhreidylas peady)- t he
i nVG!HTahQﬂhepésEﬁébﬁﬂ}‘é n@@?ﬁ’ﬂ&ﬂﬁ@&d@é cérﬁﬁdﬂﬂxhﬁoﬂiﬂﬂnulb 1¢_64 ie.

nzﬂr%p &gndfsf%/mul&{ %wﬁs& 5689§F<Eeflaﬁ%m ' %%drlf_g)gg -C4 aikyl and R, is
Ches excisaylol ealidd/er gyriongdyl-i s pi perazi nyl, pyrrolidinyl,

mor phgkt Mherbbpmﬁ@h%ﬁtﬁﬁ|pr0\ﬁd§s%ﬁprMsldﬂﬂrmula 11-65, ie.,
coﬁ*ﬁ%uﬂd 3 fgr%’iulé ﬂ %Q%? Fig nsq-rllyé -Cdgarllgh do%zeoe:n%b%'dm)(ent Rz is methyl.

'n heterocy cloa roup tlona
Ingnpder enbedimant ﬁz @r@éhyé)rm ﬁm@ogm ap@odlﬁﬁﬂt Re ts isopropyl. In stil

aridiie RAHERdNY, R1aha g8 are & rdiivakdhch &ﬂercaaém embodiment, R

an%g%q%g %‘]Péfatmﬁt%aoch%%hfg In ?thl)élnBthgggﬂggcc} ?ela)t Q, |sopyym|dyt and R, is
H. (ot s anoa]%ﬁmbodlwp &Fa s ;pwqdyl andaA$ Hylin a th@rgwmment Ry is
cychipasb9l atd, Raoy H. dyh furﬂhﬁ'@ﬁlbwjmﬁw &7 & yklopidpemnaX, is H.

py qn SLI|Y¥ét a t%gr gcty 1h’e n%vepg or} % oV:dﬁ%cé%r?ﬁ)o&qczi%P%\‘J\%rndJla 11-66, i.e.,

ano er as

%Tmaémafsfomuw bi-FRWherB4 Ry and Rse, oeth'ﬁsedefffa@ HAEOf dEngkliand R, is
Haﬂy:1-(1:|;1GIKQW(sﬁ@fdwhétﬁyl,l&hy!bersb ropgh.2, 13-3, 13-4, 13-5,

?Z a%gthe&%sjp%gt t 1r?’vent|orf_.§rov19és comé‘pll{nd&?fnflormul §|1-45§, ie.,

ereln |azo
cqrrpﬁo@ag%pfy‘prm% h-66 wiharey R, |%@1¢ﬁ:¢ﬁ!ghy|n one embodnment R is methyl.

In%ﬁﬁlbﬂkrﬂﬂ@d}hﬁhn ROlidi S, Iy, an'ofﬂéﬂ Enbodima, Rz is |sopropyl In still

EH Ben: 2 %Fn %P gny 8)‘("% QEF%G&-?{@M p%e nz 6t|a ﬁ%éﬁge e re% N%:{? each ofher.
In e‘flt'!’(?‘l“)th%[lﬂ"l‘ﬁﬂdl’?ﬁﬁ aen®a- |{§1-§|4 R, theg by @pﬁ&z ﬁWyelatnve to each
othdr: 0 andtkyt emispdinngnt ek | dhdl FYare hk-datneabky bre methyt or ethyl.

qui nazol i nyl oxy Ci -C6 al kyl, HCl-CBAaIkyI-CIXO) NR R',

- CT- C6al kyl - OC(0) - pi peri dinyl, -Cl-C6 ‘

al kyl -OC(0) -pyrrolidinyl, or -Cl-C6

al kyl - OC( 0) - nor phol i nyl, wherein each heteroaryl, and

heterocycloalkyl ~group |s optlonally substltuted mnth



optionally substituted with one or nore groups that

are i ndependently hal ogen, Cl-05 al kyl, Cl1-C6 al koxy,
whadooo&bi<4 al kyl, hal o Cl-C4 al koxy, -C(0)NR FT/US2006/046039

-NR R', hydroxyl, -0-(CH2)i-2- 0-, -OQ2R, phenyl,

pyridazinyl, pyrazinyl, pyrimdyl, thiazolyl, pyridyl,

N- et hyl pyrazol yl, Nbenzyl pyrazolyl, oxadiazolyl,

oxazolyl, or imdazolyl; and RI, and R2a are both H

In yet still another aspect, the invention provides

conpounds of formula 14-5, i.e., conpounds according

to any one of fornulas 13, 13-1, 13-2, 13-3, 13-4,

13-5, 13-6, 13-6a, 13-7, 13-8, 13-9, 13-10, 13-11, :

13- 1rhastill §&-ahbther aspet? thelidvehBion pdvitiés 8drhgoukas WhRkRlA 11RES, i.c.,

(%]y%[%uog% B?ci(or? %Fiﬁeﬁf%ulgﬁ1 E%lo(?gr Z)%B.Nt}eﬁ I_P]%lﬁ' ?%‘r‘inp]dgl pyridyl,
thigzabyb Prrtérn@'azoml inongembefimest! Raliopysimigid oRayridyl. #p angther
e@B@dlﬁh@ﬁt Rg@ﬂﬂaﬁ@ﬁt or lﬁﬂdakéiylafﬁn sfdnoedr @rbnﬁ&cﬁm@ﬁ‘ldwﬁé)n RSis not H,

R SE e e R BISHOR R, . sPblny e PG wen . s not
thﬁy&% ERY & tayer trangrelgtiyetotsaeh olbah odistibatothaR/enthodinRat, 43 ds pyrimidyl
ah&d?ﬂ%ﬂrﬂf&fyl&wﬂ@ Qﬂye@ﬁnl?én'@ﬂereﬁiﬁoéﬁﬁ@hhﬁ lseﬂWQWaﬁEﬁtﬂs

{80 . S A et s R Aol ey o prion

ln@fungemmume@m Rt inglclopropyl and Raispyfimidyhermydgybect , t he

| NV emtd mﬁh@*a%\sééieﬁe GRERIANHSVI@Ls J&{d&h@s JFr4orkhuid nese ie.,
oﬁp@%%g@?& oién@%gegf% ulgg‘?g ‘IOGL 10'% 353 %§48110~ 51066, 10-6a,
103, 158, 1039, ]11)-10130~ﬂ1a1 0-11, 1043 10,1812 10413, 1B14,18-104 5, wherein R, is
pﬂrfﬁyllﬁymayleidbzab1-¢§alk‘§rl Q-4 a1y®, -8l- &QEM I~ @(d)ﬁR*Fk Obenzimidazolyl,

oSSR T R b A M L B gendons 1
Capkglxyl Whendros nsthvb ot @rﬁndF&z ramdbdRyis ar wans relative to each other.

I ndepengandthar £|pe§; thé'lfk/@?fﬁbn dr@vﬂ@stcd%&bh@ of85hRRMH WE% ie.,
cURFBACT BoRPI0 1 8 “MsFBuRTEN. PEFTHN 4 Eao0, birzigiezon, or

inddamelylinds according to any one of fornmulas 13, 13-1,

13- 2 ytBandbthersfect kBe Pwertion @roﬂ&s%mp@agngs of 1%51%5?41]13{)1?1 e.,

3-13,
C%@Pﬁ@“ﬂﬁﬁPgPﬂaé§6éﬁ%eﬁﬁ F§{§%fﬁ ﬁé Efkenyl
opt i lorvat anotkarespédtihe ventioh m\masrconwpendwsadf(ﬁcgema (11 he.,
catfpdun@¢ offbimula A6 GB'M%e%n@ &netﬂ{}leetgw Qr dropyl Fbltﬂ@len or iso).

enbodi
o VRERIe e BRY, the myPop fiyidss Campey R U Glie-
qunqt\mtimf faahdg d S Whetsh Ras 1OH-GE(QINR IR wherg Riend RS atsr
intiépeaeht! bl BeCh Ak@a o difodiment, R, isH) 1RRALAEY embodiment, R, is
t%slpect the invention provides, conpounds of fornula
8,1.e., conpounds according to any one of formulas
lm:afmrthq 3spectitBe BiverntpnprovidesEompRuids dfJerguila N1374 j.e.,

c&ﬁpo%ndaaco%;dlﬂg?to]&y ola&nifl:rmdés 14, aIiO ﬂ%o@éos,l 80-%,21 0-5, 10-6, 10-6a,
I [ . .
1067 B A0k T T R T B i Bl Wl wyprem o s
-Gy Alieyl-OCEOR’ Rr,@mﬁ ner tﬁﬂ@h@”t)@oé?é@mﬁiﬁh@nd Rif Rarfes, and Rj, are
HeNkRd RTBRA R” Rle IMeRQerﬁ & $RE-G 1.and ofé %m‘bgtbﬂ%nt R1 and R, are

R BoRRERT ﬁﬁ“@gf‘?ﬁ%fﬁ"ab@gma ARAE g1 P Ramgv or ety
lnﬂm Yotherembodivrnd ah Besiaredf & and Rbisasoprapye of f or nul as
13’ Iﬂt%étlanojd%r%spé&'tﬁ’e indenitidn ggo??no@s c&g’\pgun&‘?b'f ﬁﬁ‘mul%e’l 1775 ie.,
3-11b, 13
cofigeiiyss §e3is s vy sng ol (e 10 e tampd RENAPE Wajenor any one of
foraiias/ I11.04p tplaad échyling 1drd, Rigrettte R2Gs avaodiiof brokp isRyclopropyl.
and Ry may be cis or trans relative to each other. In

one enbodi nent, Rl and R2 ar e, bot h benzyl . In
anot her aspect, the i nvent i oA 2pr ovi des conpounds of
formula 14-10, i.e., conmpounds according to any one of

fornulas 13, 13-1, 13-2, 13-3, 13-4, 13-5, 13-6,
13-6a, 13-7, 13-8, 13 9 13- 10 13 11 13 11a 13-11b,

A PN AN A PN AN A PN oA N A PN A —~ o



In one aspect, the invention provides conpounds of

formula 14-14, i.e., conpounds of formula 14-11 where,

R2 is Hand Rl is benzyl substituted with one or two

groups that are |ndependently halogen (such as F or
met hyl, eth met hoxy, . or et hox

aHb\(%éPOtBQb%ﬁReCt ¥h¢énYW9nprqymearcsmpee§dsch@méU 6’% i.e.,

compémﬂmbeoramgléany oﬁe of f6ﬁﬁ(ﬂé’§ﬂ?%p% r?gta erauomwglm -14, oMaay 8ne of
|1 S

n t
f°rm”'ﬁPd|6y'FP wnsirm'gdwg 1¥ﬂ4oweerswad Hw&qtcyclﬁedkﬂr%gwsav@obutw
b Yt ah&br aspect, the inVdhtidh ipkdvide8lcompBlindy ofaér@rﬁﬁé 1117|76i e.,

i nventi on_provi des conpounds of formula 14-

compRusids GaFRISING 0 ARY ARA af fernulas Jhaipdo apg inciuding 1R/|15 cﬂ" any one of

formulﬁtsh)fI up RhdAcliding 1 ¢74! %@Fb‘iﬁ tHeUt 20 Wctdéll@ﬂ@ro@;ﬁ |stdWIopentyl
gens (such as F or d). Ei et —anot

B AEASPRG e IBYENIB DT aYiSes GOMPOURRRDI PR FLT8: 1e-
compétﬁrd% bccordidgito SﬁﬁBﬁwmérrﬁﬁlasf % g t@ ahé includifteI® 15,72 a'n§ one of

yl or ethyl’ R is benzyl substituted with one
formu@ﬁ 1t1wep @ransipgclwag 1a'r7é wheegha g o cyelaalyberopn iscgyclegexyl.
FInCVet GhdtheRipa¥, theQNBHtlon )bonf%uﬁdm)fdrmula 11-79, ild)

anot her aspect, the mven?w provi des conpounds of
compayidsgceerding i%a“Y onRe ¢ of f@@ﬂ%@ﬁ‘uh@élpée @ d?%ﬁ’"lg& %F@/- Q5 38y gpe of

formulfa§ q Wu@fb aTn% lnélt;’"dlﬂg 1 3-3’212 whlel?éu?’the](?’a Gy cy%%aﬁ(yll%%uﬁis cycloheptyl

s o8 yetanother aspact, thenveatiorspiaHPR AL &t RImeiact1-50, L.,
compddh‘ed§ @6&9@% hy al'Ti/ Qtﬁe oﬁ%mﬂas & upab lnl inchihgy @18 aR% gne of

H. ﬁ be cis or trans relatlve
formulag dd, 'éﬁ weand 'nduqin@1 éﬁﬂo\u ereiftthe E3-Lsicycloglid graupds cyglaatyl.

al?'\dan%%ér%sb'bct 'tﬂe fH“v@H"tﬁ{ pr@ﬁ@%b&ﬁ;‘%und&f fo?muﬁ%’ Eé éélﬂpounds
H Tn still another odi ment
offOfmté!a4o@beremcz al kyI In yet anot her enbodl ment Rl and

the A-fidg R84, WHQ% i€bptionally subshfﬂjtéﬁ&tah&fbsﬁ{%%fé pos‘itféﬁ with
|nvent|on rovi des_ conpounds f or nul

cbRIpeRM A drrfep qll@%n&al@ailal dTalqadwﬂm fysir% 01\9
1§ry%xy é%éﬁkylé‘)@' 45021(@1 f ?@%N#ﬁ Q‘%oCsja?kJnoyllﬁel%roéﬁ &yl or -

1305 AR pte FOh BnFE e epRendsb U b Gwikedli: AN and
the B-@ﬁls y?az'%ﬂﬁ hmfdazél?l gﬂ?olﬁ"ﬁqgiﬁlﬂeﬁ%roha%yl' Eyrﬁ&olbmyﬂ"}ﬁhﬁf‘dhdmyl

anot
eﬁB’éﬁﬂO% rnv"mml ?rsoynddzeash of wh'clazs 0@1°nal!y sawét.*tﬁtad ata

esiaivEMd ngosﬂ%n‘ \ﬁltHTEEZFb‘{Jb At |§ﬁwﬁ¥ﬂ>er}d|eﬂtlyﬁél -tk alk?lt C1-Cs alkoxy,

anot her e IS t
p9MiNg; Gy Cs alkylamino, Gy- %tq'é}"ﬁquwaph@rcaglgygmo ¥1@|q>e Cy-C: haloalkyl,

|0}nghh|gg|kgf)owgﬁ§nyponpounds of formula 14-20, i.e.,
to any one of fornulas 13, 13-1,

ounds accor di ng
1@@2?'" apather aspgch thel'QV‘B"t'O’l_‘ Preyideszogpounds of for;pg.llg 1 3’1'§~9
compduub®t folulbh, dfd lgmuled: 110, 13-12, 13-13, 13-14, or
-15 wherein Rl is PYridyYl, pyrimdyl, C3-C6
cycloalkyl or thienyl, R\ihetérodidC4 al kyl, or 03-06
cycloalkyl, and R a and >w’are both H RL and R2 may
be cis or trans rel at] ot her. In yet
still another aspect, Pon provi des conpounds
of fornula 14-21, iRes, #oaof formula 14-20
where, Rl is pyridyl and H. In yet
anot her aspect, the iRy pr ovi des conpounds of
fornmula 14-22, i.e., d&ygpounds of formula 14-20 where,

RL is pyridyl and R2 is or ethyl. In a
further aspect, the mv@?m E‘ynh)rovi des conpounds of
wherefnor mul a 14-23, i.e., conpounds of formula 14-20 where,

Rl is pyridyl and R2 is 03, 05, or 06 cycloal kyl. In
anot her enbodi ment, R2 is 03 cycl oal kyl . In
still another aspect, the igavention provides conpounds
of formula 14-24, i.e., conpounds of fornula 14-20

where, Rl is pyrimdyl and R2 is H



In anot her aspect, the invention provides conpounds of
formula 14-25, i.e., conpounds of fornmula 14-20 where,

WRR007®649y4 | M dyl and R2 is nethyl or ethyl. PCT/US1006/046039
yet another aspect, the invention provi des conmpounds
of forrmula 14-26, i.e., conmpounds of fornula 14-20
where, ft is pyrimdyl and R2 is 03, 05, or Ce
cycl oal kyl . In still another aspect, the
i nvention provides conpounds of fornula 14-27, i.e.,
conmpounds of fornula 14-20 where, RL is 03, C5, or C6
cycloalkyl and R2 is H. In yet still another

aspect, the invention provides conpounds of fornula
thé& shef2Boaryl geaup mopt}moalnm-beﬁtufed rate lsabstithv@ e pdrdtion, willl halagen, C;-Cs

al?ﬁ C1Qég alRdy |&a\{|§,¥ ‘Pﬁ%loléhkb drggyl'é:;i%o gﬁau@i&% -S0,-(C+-Cs

ano ntion
' o af"ﬁ“ﬁﬂl %\V”ﬂ' '9‘3”3/' 0g-SO L)’Yﬂ%e BFCTF Iy aRd 1R is

mélélpa?ﬁexvﬂveiercﬁlsalsylcs C5, or C6 cycloalkyl and R2 is

G, 1,
Iﬁ%nll gt é&hgryefslg !f\g mvlerlr]mpoa nogwgg&)gﬁ%ﬁ%ﬂ&s QH‘Sm%? i -1, 1.e,,
cquqqmd%ﬁqj:om'\gatpéor@qu:h Mbigreiythe B-ring is pynagolgl |np|pazo!yl pyrrolyl,

trlﬁfwlhﬁyrrroaameqiyrazbmnyl NineTRizo YR ISOXBEDS, pyEMBUBAsyriafi, each of
W&gﬁ [y”ngﬁgs[i'tu%% - conpounds of fornula 14-20 where,

Ien and is H I n yet another

aspegstil !(EH@n?thereaﬁppanthsﬁwu@wewﬁ%@mgouaﬁs pUpmlia13-2, ie.,
coldpolihds acodrdingCto MErau0 63, efhefeid el RridgdhasGhakemala: ft i s

thienyl and R2 is nethyl or ethyl. In yet ww

anot her a ct, the in tion provi dgs conpo é;s]ds f

for rrulrga 14-|132, i.e.s conpounds fonnul a 14- e,

i 57t Frd ' cycl oal kyl\} I A
one embodi meAt, R2 is\WC3 Aycl oal kyN. 1M eof urt her N
aspect, H™%eNi nventi on NSTiidi des. corrpoqus of of or mul aRz,

wﬂé’reiaihm is-He c,-d‘empmdﬁ aﬂ@wra%ﬁtg d1£c5%u<\3maan@o ,@f,-C; dialkylamino, C,-
Cf %f; 1% r11 JrB 2, 13-3, -6,

93K l?ép f3o5Phgmla 13.9 13-10, 13-11. 13-11a,

13- 1m bﬂ“ v am@herlmm, thw:vmﬂommromseqamvmmss of fmnul«‘s13—3, ie.,

cdmdudldd acdidg o dorhmula B mEdsiithe ®-Hd hasGile fetmalaky! |
-Cl-4 al kyl -OC(0) NR R*, benzim dazol yl, thiazol yI or

i mdazolyl, and Rl is H nmet hyl , or ethyl wher e R'

and R' are i ndependently"r C Bb al kyl. Wien RL is
met hyl or ethyl, R and R2 \may/be cis or trans
relative to each ot her. HN=N In still another
wﬁe?gﬁq\tzb |stm%1-'d“éﬁ<w bog: %'fk% %ﬁ*ﬁn W%é\;\lﬂ 0, pr rdngieﬁ\( lamino, C4-
, ounds ormJ a 14 ere, sy

C‘p?)'ﬂﬂ'dw hal"bWP rﬁrg’s?“y 1 hi azoI yl, benzi nm dazol yl, or
i m daztil ydt and>themeeﬁnﬂnedhmmn prEthé&drﬂi}ioamdé yﬂfomnﬂb R4, ie.,

cdn%o'dndé éhc%Fb%gﬁSﬁ‘orﬁm%oﬂé %QFe-m tﬁ% B-find @sjﬁé’lf&ﬁlnu%nd Rl is

hyl or ethyl. In stl angt her enbodi nent
pyrl dyl and Rl is H. g@not er enbodinment, R2 is
pyridyl and Rl is net hyI hylRxl n yet anot her
enbodi ment, Ft2 is pyrim dyj d Rl is H In another
enbodi ment, R2 is pyrimdylnane RL is nethyl or ethyl.
wherein Ry Is H, C4-C,4 alkyl, C4+-C, alkoxy, amino, C+-C, alkylamino, C4-C, dialkylamino, C-
C, alkythio, halo, CF3, or phenyl.
In still yet another aspect, the invention provides compounds of formula 13-5, i.e.,
compounds according to formula 13, wherein the B-ring has the formuia:
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In yet another aspect, the invention provides

conpounds of fornula 14-35, i.e., conpounds of fornula
wd20038640ere, R2 is -002-Me or -0OR2-Et. PATIUY®D6/046039

anot her aspect, the invention provides conpounds of

formula 14-36, i.e., conmpounds of fornula 14-33 where,

R2 is nethyl, ethyl, or propyl (either n or iso).

In yet another aspect, the invention provides

conpounds of fornula 14-37, i.e., conmpounds of formnula

14-33 where, R2 is -CH2-0C(O)NR R', where R and R

are independently Hor Cl1-C2 alkyl. In one enbodi nent,

Rl is H In another enbodinent, Rl is ethyl. In

yet still another aspect, the&™ nvention provides

conpounds of fornula 14-88, il e., conmpounds accordi ng

to any one of fornulas 13, - .¢%3-2, 13-3, 13-4,

13-5, 13-6, 13-6a, 13-7, 13.8 /13", 13-10, 13-11,

13-11a, 13-11b, 13-12, 13-13,“&3-14: or 13-15 wherein
wherain dhadis i, Cotthiatley!, Co-ti @faxypramino, Cs-C, alkylangia, I0:-Camiiiymino, C-
CARBANb, hald) T H, BrpRtmAN provi des conpounds of fornula

&'4 gs&yéﬁhﬁg%g%gag%eggc;{éﬂ)ad# co%\_ﬁhﬁsr gf’ for'r?nlulé 183—6, ie.,
cogirey h@CE@pNRiIgRo forwhwer 13, RhewirdthR B-dngehastble fremdient [y H

or Cl-a4 'alkyl, and Ria is H. =~ In still another

aspect, the invention prqyides compounds of fornul a

14-40, i.e., compounds of 14-38 where, Rl is

H, nmethyl or ethyl. In one ewbodi nent, 131 is H 1In

anot her enbodiment, R is methY\ or ethyl. I n

yet anot her aspect, the inventigﬁ%provides compounds

witfreih G 1HB Cl4B, 4y, IC,€, alkoRfTRENMY] €, i@aiihd cl4, 3ikylamino, C,-
CW%@Mﬁor@k)b% Qﬁph or C6 cycloalkyl. In one
‘entodi’'ment’,” BRI i's

i cycloal kyl. I'n another
enbdelFiteanotheraspectdise igrentign pyavideaickippounds of formpis 13t6a, |.e.,
coyfplouBdE0AdeBFdirdSB &8 ond BEfoinMAM 3-9M 34, 08185 1 5.8 NI HS, is H, or

C%se%@/’rl.n‘ﬁ: a‘%loihdé} {é%:belilmgem( ggﬁﬁﬁ%ﬁ@ngtm far\?&r%g%rlee%ﬁ]b%grﬁ%t,&ahen the
Raageuprigiaifpshed it 3 garkpn. fied if f-Cadtkoxy. {3k C4 alkythio, hajop Cffgtor phenyl.
In &t drothn e BBsinReN &SI is H he i nvention provi des conpounds

of formula 14-43, i.e., conpounds according to any one

of formulas 13, 13-1, 13-2, 13-3, 13-4, 13-5, 13-6,

13- dastillhyss anothey gppeatathe invegtiongprovidesicomppgnds) of forrga 137, i.e.,
cofripoit@ds dcdoddthg td3oridiia 18, wharekbthiBeriRy HaskidStdrpulad

NR R', OH halogen, R33.is H or hglogen; or R3 and R33

conbine o formoxg, =NOH or 0-C1-C4 al kyl .™Rl is
Fl, PYr RV | ~\Cl- Cé~al , R ig H !o‘-c4

al kyl, pyrkm oy, pyrVidy® thia¥ol yN, or i ivdazglyl;
and Ri e an®™RR3 are MSTH H. =={ I n Sti|ph¥§
anot her aspect Ra¢ he invenR%onR@rovid@§opoRppun s of

formul a 14-44, j.e,, .coppounds of. forpula 14-4 re, .
et Boqleth s o€ O SRS REM IR0 O+ A e e Ry i, C:-
Carpditythye, halst BfL cophembpyl (n or iso). In one enbodi ment,

Rl amghilR2t ah&thé MR pSaNMe BN idd LodmpdundLbiabd & 108, ie.,

h oth .I t d t, Ri d. R2 th
R TAR T TS R R
still another embodiment Rl i'$ nethyl or ethyl and R2

is methyl, ethyl or prop (pAor iso). I'n another
enmbodi nent Rl is nmethyl an T2 e met hyl, ethyl or
propyl (n or iso), and R a are cis, relative to
each other. In yet another enbotjnment Rl is nethyl and
R2 is nethyl, ethyl or propyl (n3%r iso), and Rl and
R2 &n stiltyehanotheradspedtitbe ingertmolprotidasrconpouadsotffiamula 13-9, ie.,
coRipBestsRBbrdRY th $orRlRY3, AReRR3né B-iMRIHRElhe RFHAML: OF
propyl (n or iso), and Rl ang.R2 are cis, relative to
each other. In yet another en%odinent Rl is ethyl and
R2 is nethyl, ethyl or propyl (n or iso), and Rl and
R2 are trans, relative to each other. In still
yet anot her aspect, the invention provi des conpounds

o r - A o Y r



Rl is Hand R2 is pyrimdyl or pyridyl. In another
enbodinment, R is |I-I and R2 is thiazolyl, or

wo niodeawiyl : I n one enbodi ment, IRl is nethyl,pret/igi00€0046039
propyl (n or iso) and R2 is pyrimdyl or PYridYl. In
anot her enbodi ment, Rl is nmethyl, ethyl or propyl (n
or iso) and R2 is thiazolyl, or imdazolyl. In another
aspect, the invention provides conpounds of fornula
14-46, i.e., conmpounds of fornmula 14-43 where, R3 is
NRR'; Rs, is H and RL is pyridyl or pyrimdyl; and
R2 is H In still yet another aspect, the
i nvention provides conmpounds of formula 14-47,
conmpounds of fornula 14-43 wh&fe, R3is NRR"'; R33 is
H Rl is pyridyl, or pyrigdyill and R2 is pyrimdyl,
pyridyl, thiazolyl, or im . I n anot her
aspect, the invention provi onpounds of formula
14-48, i.e., conmpounds of fornuha 14-43 where R is H
and R2 is nmethyl, ethyl or propyT®(n or iso). In

anot |kl PERASHHER A peb? tHeSinvBRtGY brovidBs ¥6thp&iHak Beformula 13-10, ie.,
enbodi ment (52 tosf et r,glm Ihn arpgkhﬁ_ri e O‘S\I gent R2 is
CEPRBYES frropng togprmuld 13, whey ot Hey " PedT™MUYhe

i nvention provides conpounds of fornula 14-49, i.e.,

compounds of fornula 14-43 wheke R2 is Hand Rl is

met hyl, ethyl .or propyl (n iSQ). |In another

enbodi nrent R1 is nethyl. InZ%e&(another enbodi nrent Rl

is ethyl. In another enbodigent & is propyl (n or

iso). In still yet another aspect, the )

i nvenstibyet@nethetasrest Hsomvargonprovigeproprapaunds of formila 13-11, i.e.,
cérppuRLndecopdin @1 fBkthida 13 whareih e riBhasthBabri@en; Raa

is Hor halogen; and R and R2 are 55 independently

nmet hyl , ethyl or propyl gn or{iSc). In one enbodi nent,

R1 and R2 are the sane, y are cis, relative to

each other. In another enbogi RoRl and R2 are the

same, and they are trans,_ r&fFative to each other. In

still another enbodi nent %@ is methyl or ethyl and R2

i s nmtshybnotedriigbed/ thp irvRtion(dioddes cfdiﬁpourcﬂb Sohied 13-11a, i.e.,

gmg t S IS, et hyls, r. )
“or 0(2'3}j (F]cocr) T {é,?o%"?%g‘%élf @nglﬁgﬁi’f j’;lérTg’ (%:}i $ 10?8“}&%% l%/)3(‘—5 iy or C-Co
aigﬁcﬁ‘ emprdipent, fhoBmBendnhadl Aaetherembadihenthyhendhe) Reo
giBdp isSattaBlidiytb a @I, RQYis m@pyslkﬁkyj CﬁIC.,,iaﬂKIﬁhio, a.a@hﬁts, aRphenyl. In

tran reLative to each other. In another

ye?%ﬁ%hugrn%”ﬁ%%ﬁeﬁ‘ts'!‘?t'ﬁw'yﬂ and R2 is nmethyl, ethyl or

pr opplanpthenasnesh jhe iayaptin previderpompeunds of fofrabigt1Bvid btis.
c@asiungd Aordimditoyely casef enhuleshsd| neof orRB-105 wakhyRs, &hino, C4-

[ t - .or propyl (n or iso), and Rl and

Cgﬁk%%EﬂETQ%éfmgkpébrgb to each other. In still another

enbdBisiibyit argthghesmrak theriaventien BramMiges pemepeyrds ghigrmua 13-12, ie.,
caimuhbeacditing folfeynumy3 haickei efB-ring has the fédrmusti | | yet

anot her aspect, thexdnventi on.provides c ounds of

formula 14-51, i,e.,]conmpounds of foraul al14-43 where,

R3is OH R33 i§’ ; d R2 are~ endent |y

met hyl, ethyl or pYopy¥ (n or i8%). In dne Enbodi nent,

R, and R2 are theH¥ame,, andNfhey asre ci BNkl ative to

eachy %‘ilh%t -anbmeﬁggﬂegﬁ fheqm% @Lide&orﬁ%n@s offofminB §3-13,i.e.,
nd the rel a n

same, a ] are trans, > ive to each other. |
CLRRQUNISARFOAERS BT FrbhWIRIER heRsfing Paihe AV and R2
is methyl, ethyl or propyl (n i so). In another
enbodi ment Rl is nethyl and R2lis nethyl, ethyl or
propyl (n or iso), and R a nare cis, relative to
each other. In yet another o ment RL is nethyl and

R2 is nmethyl, ethyl or propyl (n ¢6r iso), and Rl and
R2 are trans, relative to eaqﬂsother. I n anot her
enbodinment R1L is ethyl and R271s nethyl, ethyl or
propyl (n or iso), and Rl and R2 are cis, relative to
each other. In yet another enmbodinment Rl is ethyl and
R2 is methyl, ethyl or propyl (n or iso), and Rl and

oy o



In yet another aspect, the invention provides

conpounds of fornula 14-54, i.e., conpounds of fornula
wd20038640ere, R2 is H Cl1-C4 al kyl. I n one enbpdi/mewe/046039

R2 is methyl. In another enbodinment, R2 is ethyl, in

still another enbodinent, Rz is isopropyl. In stil

anot her enbodi nent, RI and R2 are cis relative to each

other. In another enbodinment, R and R2 are trans

relative to each other. In still another enbodi nent,

Rl is pyrimdyl and R2 is H 1In yet still another

enbodinent, RL is pyridyl and R2 is H In a further

enbodi ment, Rl is cyclopropyl and R2 is H In a

f ur tihetill praastheestpecthel iBretiiér @bv.e@y&owuﬂmﬂie of Brohlila 13-14, ie.,

' vldes
cripothi b GG iorttle 16 EEten HIBHBERGIRALEY, B0

14-52 where, R3 and R3a conmbing to forn1oxo, and Rl is

H or arat al kyl (such as thyk, ethyl or isopropyl).

In anot her aspect, the inven{i orngprovi des conpounds of

fornula 14-56, Le. conpounda:q{ fornmul a 14-55 where,

R2 is E I n one enbodi ment is nmethyl. .
In éH&F’héE‘? B%%’o?sr‘?@ﬁtt theﬁ?’%"&"'b‘?rﬁwes ?‘%ﬁ"%"c“ﬁﬁ? °%fﬁ6?ﬂ%¥3'15’ €.,
copmivoddsestordinglofomuopd, oywtein the Bstind hasathe fdieola:

enbodi nent, when R1L is Cl-04 akkyl, then Rl and R2 are

cis relatlve to each othegs Ini{still another

enbodi nrent, when Rl is Cl¢ Kl then Rl and R2 are

trans relatlve to each ot her. Iw'another enbodi nent

RI and R2 are the sane, and é}eNHethyI or ethyl.

In still yet anot her aspect t he invention provides

nEg%\?ﬁ%u another asHagtR%ue é?vghgor{ [ﬁroy_\des ggjmpo 1I fgmuf %n’ll 4,1.e.,
CW”H@R)@%NWS@@@Y one pEformulent 3.03- 1118 88, a:amptﬁjﬁd@ -6, 137,

mé 309, M8l1@, 131 5813-12,3.13C PIHHWHAS-1BCHRELINNY, i§ €, LIRAT C,-

IR 6Bl It St b S ibisuphanperar o

phmeihsl) w}nsnmm&h Cerliyly pf ththyiaxy@nGt hlksyl, windreidiemeinaryl G up is
odtlﬁnéubls@EQithéd with 1] anzdazed S/érouésﬂth&térla knd8P&ide8fly halogen, C1-Cs alkyl,

S Cl S
c 2 IR TERbg cLERNG naB Rl ko CI ST e by -0t
Owte@:RR. pheny, psidazinylt mMeazinyRPysimitlyREhiagoly! e, N-slesitv pyrazolyl, N-
ben@yI®§R00E B%diazbﬂf! Skbddiyi aﬂ%iaﬁfolﬁ@@dﬂ«gﬁﬂ& Rza e|b§th H
g%gltlﬁgdtyan eaasrcht %%venmog%rovgefpéwao s. °§ ?OFSQ/(WP ar‘?l48ylie
copPopNds efyfermulant4a wheraimBe 'Sé‘W@GP‘i‘réﬁ{O,gelRlcw%s M| epfFecpiainyl,
wtﬂamél tH2alkehyirHli s dcydtloﬁélly@bbbtdbﬁbd V\htﬁ ofle f)thh;-eﬁalogens C,-Cs alkynyl,

Cap cycﬂo%‘?yl Cs- scydOﬁ"ﬁX&l %IQ hen aR%P’W L plg%r\x/yént- alkﬁ naphthylC,-
C@'Muvd@sel@emmcwow lspehm"asqbpﬂ@@d withel, 2, éoﬁmém@@:ps that are
in@dpehosriiyihalogdn, T3-oumGg, C1R§’¢ aﬂfﬁin@ﬁC&aﬂd&hb\ﬂGwdchCf G, Bkyl, halo C,-C,
alko&yqd'((aWRRlNh’% q%lldpo%(y f)h !r)- ég@b%y pthﬁréyl pyridazinyl,

PYF Ewyh Pyomidpl thiazalys pzzmvbd\hmﬁwbpyrﬁmm -Berzy) ;miazdlylcoxadiazolyl,
oxagsaosHIMsagblylf or mul a 14-59 where, R2 is H Cl-C4

al kWa }/etlalﬂoﬂxg%sep@gp ﬂlegRYeﬁtlon pr ovxcﬁeg%érﬁﬁ?%nds of g noélgel 4b. i.e.,

A °°R2’°P%d5'1 o SRRy 14, vwhﬁreyt R s hydroner my@c#vbé@famm pyrmdvérmrazolyl
pyF?aynaxyecmeSamﬁl Py HNI0kP CRA; fallgH, hﬁénylow CRIQENGT, pyrrolyloxy C-Ce

tr tiV

alig)i"%ﬁ’m élil% oy a an 5{3%(3 ecnaoau??ﬁ%c&? A rogg :oal@?%q\gref the
hefgigcyripalkyl grpun if Pjpéfazé“tyi IpyTrelidétvh @roreaai th@mOF DWlnYls
thipniorohylinyd 8 &-faxits, télrablyrofurbiy tdrehideranaidyinwhéreinfElach heteroaryl and

cyclopropyl and R2 is H In a further enbodi nent, Rl

is cyclopropyl and R2 is H ‘ In still yet

anot her aspect, the invention provides conpounds of

formula 14-61, i.e., conmpounds of fornula 14-52 where,

R3 and R3, conmbine to form=N-CH, and R is Hor Cl-C4

aIkyI (such as nethyl, ethyl or |sopropyl) In anot her

g " - o . o



In anot her enbodinment, R2 is ethyl, in still another

enbodi ment, R2 is isopropyl. In still another
wenodé4rent, when RL is Cl-C4 al kyl, then Rl apdi/B2086/€:6039
cis relative to each other. In still another

enbodi nent, when Rl is Cray alkyl, then R and R2 are
trans relative to each other. In another enbodi nent,
Rl and R2 are the sane, and are nethyl or ethyl.
In still yet another aspect, the invention provides
conpounds of fornula 14-63, i.e., conpounds accordi ng
to either formula 14-59 or 14-61 where, R2 is
pyrimdyl, pyridyl, thiazolyl, or imdazolyl. In one
haartmoyﬁrmkw grobR id dptrpryaruiyrxhdgtitutem wily bhelyp moreryraupsttheatrare

t
S?ge?ﬁbmr%oggﬁmhes Bk \/\Iﬂz& %alk&{y b{‘b%ﬁg he&é&éﬁt 152' halo C-Cs
alkpxy, (GOINRIREt-NRR'; bydsaeh -Bt(Rl)r2-Pn -S(PIAR aiisrHepyridazinyl,
peahiogd) gyeirdidyl, whiezrohRloyridyl N®imdthyl bivapol)Rl-banll Riagdif, oxadiazoly!,

to each other. In still another
O)Earng'g?oF%?yo rimdyl and R2 is pyrimdyl or

pyr i igyet arrqﬁhegr@rsp%qt It ¢ ineRfoRdrovidass@mpeutds gf formgtia 14c, ie.,
caBduRYS oPfBEm IR 11 sNrrzaYém R, @Wydﬂrgeﬁmojw CONRRY, Byt Rgbalkyl, where

thS'ﬁ% I&P&%}lﬂ: is oP ér{aﬁ%gubsﬁ{y?%ywrthat? -CFRéIkJ.»é 8%//& malggll(oﬁalky[
\é%%ﬁér Pealipy, rCFzr@ecF}IIfa"QV' PYRVIeNYCi-Ce alkyl, napmhylamﬂ-rgqalkyl -Co-Ce
ammo)mkhe wo%etkyme ovieien caeRguGrdep Rfoplieaiy kabstituted with

1%3 4 oqu?OLIqutQag{%?eumg da'rt?y w%[qelnlé ézﬁlghﬁgc%g'lé(ycg
Coienal K39 G5y Aty hale £ i ikarely £ (ONRRENRR hygioxyl, -O«CHy):.~
OanotMeR’ asead! pyridBanyl yestiryg rpyﬁmwr dﬁ&o[‘yﬂ BPaayn de-methyi pyrazolyl,
fﬁ%‘]% pi{a;@p%&adkﬁzglyli o% dnggéd ZO C}}CI oa%guwﬁ 1?? gnd Iﬁ'hﬁ Ie
infiepesdeptiyd Oeﬁb@dﬁllﬂént 52 is ethyl, i n sti I I anot her

enboiyeesothdr@spect, Itﬁ@nr/&mbh pré\rus%tdohIpoarwch%rmura 144, i.e.,

coﬁ-r?ogﬂg %f‘mlﬁ% (1) %%R%n %% h&dfz’?grﬁgl o"JIt b ;l ﬁ?&:&a e{e?ocycloalkyl
wherefihebeieiocyqioplit 9opp irriparazing, IWUQIIthOWOIInS| thiomorpholinyl,
thRywdrpRdil SaedidRiel t%tréhdeTur}éﬂ{rI &rﬂdaz@lﬁﬁﬂyh @herein heterocycloalkyI

gr%ﬂ% %d.pr{rgr%lfy s%stmﬁecp Xuth grYe or mPre aq,ri%upﬁéh'at are_fngependent?y halogen, Ci-

cycl opro
C¢ alky Her Ceptsor ﬁeﬁtalkwy'r ealewce BHhPRIO AhFsRIkoxs, ~-AOINR'R”,
-NRIRS thiyditoxyl 6 O-@H,4 ber— TIPFOR’, phdiH!, pPNcRiiny0 ayraﬁ.aw Sheisnidy!,

thf%ngg Hmﬁd&r gmeﬁ)’nr @J 8&%?%%2%%&@203? @8&%20% o%a%ﬂ{q(”f‘;{' n%rdazolyl.
al kyln:yehsil aRpthesasrest thelo\ehtion Ripvides gerhperndeet feyhyla 14-1, ie.,
chptyund® bedoSORY R one of formulas h B, BOtIBETL, 13Bpegh, 13-be13-6, 13-7,

13 E"%‘O% A 08;19;4'(1)??33150@’9%829%40& 130%%@}@&'4? %fyaﬂerthlazolyI
'"aq’arzylv' bpRzciandrsoarthieny!, beezimidazabt.apinolingh isgasineliayl, quinoxalinyl,

quRERthy ey Fidyl 32, mscse&rrkwlbenwuehyrbky @Pa} hikyl, t@ﬁbetdrenﬁeiy C1-Cs

alﬁg ﬁnd&iﬁ%o@ﬁ) ?ISIP rsc’c%éflinolrrﬁlnr% 4y e AIIR;P % I‘SI%Q:%IEn&I\AQ?&- s aIkyl
QBRSO Cr-Co AL SE1-Ph AR HED NEHB o nSrAkyARIR)-RIperdinyl, -Cr-Ce
allGA-Ce Calpkay blidinyh en- O?Jcewn@r 52;(@; motprhans/r @leddin ¥&cht mt@a@hr and
h&é%@gﬁlca&%@%ﬁ? Eecl[ptrgrlr%ﬂl rtuted wrth ?Ré’oﬁ%?r%r%?/o plgethéct a e

‘"é%&?é‘é?““yt"r?@greﬁv%n@q %th'rﬁo% lleaxy clatp Gurfyd ik halg ICn'rﬂ‘z@IKOXY’
-CLOHNIBR” I-NRIR”, RR®QY mds(cag_r;podl 00,ROpkdriyh eynd‘aernmu b@azinyl,

p){]‘ﬁn %ﬁ tﬁ‘af‘;'é'o@ﬁ‘.de rn?étré Ipyr olelyf\l ben%%l &\jraQXIH b oya[%zoléﬂ oxazolyl, or
imigazei: 691’ Roq'a’b‘ﬁaaéw both H. anot her enbodi ment, R2 is

thiazolyl, or imdazolyl. In still another enbodinent,
when Rl is not H then R an 2 are cis relative to
each other. In still another enbodi nent, when R, is
not H 58 then Rl and R2 are trans relative to each
other. In still another enbodinment, Rl is pyrimdyl
and R2 is pyrinidyl or pyrrdyl In yet strII another



13-7, 13-8, 13-9, 13-10, 13-11, 13-11a, 13-11b, 13-12,

13-13, 13-14, or 13-15 wherein Rl is PYridyl,
wWEoToeyd , - 002-Cl-C4 al kyl, Cl1-C4 al kyl, - Clpc#US2006/046039

al kyl -OC(0) NR R', benzi m dazolyl thiazolyl, or

imdazolyl, and R2 is H, nethyl, or ethyl; where R

and R' are independently Hor ClL-C4 al kyl. Wien R2 is

methyl or ethyl. RI and R2 may be cis or trans

relative to each ot her. In still another

aspect, the invention provides conpounds of fornula

14-701.e., conpounds of formula 14-69 where, Rl is

pyridyi, pyrimdyl, thiazolyl, benzim dazolyl, or

I m dayel atlother aspect, thaniny@itioapaivives caspeaids df mula 14-1a, ie.,

S 4-71
cdggﬁr?%ggénmoﬂlﬁﬁ¥ '19? Wﬁ&%%g&d}%%gél%e% &0623!,%! %?r -Cé alkenyl,
whesgghepglkenyl group 'SI APtipagllysybstied séthepe or meee hakaensi GrCs alkyny,
opc@ycldazylpwp@yadakpm-tpﬁmwI phehd; r?a?phthyq %henﬂ@ﬂ@@ém&d%aphthylcr

i&k{l %r@&nﬁ e%4h grg éﬂhﬁé 3 opBl qally sr&@es ‘QL% oq \ﬁlg’} P és B‘g or 8 ﬁcg){)s that are

?ﬂ?@ﬁ%ntwmatﬂgemfé{e@e @Wtﬁuﬁk%fl ¢ﬁ¢mhaaoy1m37<8C1~C4elkyl halo C4-C,4
aloyPOYOINR B, -NRRTUhairdg ﬁS—(Gﬁhﬁf £O-, I%(Cb)@R’ phenyl, pyrldazmyl
o SR o GhS R ) Bre 208 N BERRERIEI oy,
oxgzpddPTiBYHazoly i s et hyl . In a further aspect,

t he th petesioten ap;mvlﬂdeemv&ﬁﬂpgw’\}dﬁsQBmE@&r{Bélo@foMmZM-w ie.,

o L ATEL R B B o S e

pyiidyiexy GaCq gfkylryrimidyloxs CyCa alkyl hiertyloxy §+-L2 alkyBparBRlyloxy C1-Cs
aliyB -ot #hiazoiylch@-Cl 5C Ve, @ FC,R; Ali/1- o@leflﬂeta}okyélom W e ;

et e arop b, o A boon e ieRiond ey o
thipmoteholinyt §1S-dipKde igtraiiteiirammior imidazaidinkz whereintssich heteroaryl and
hetdtbRrc @@ (k) INRIRS. ophdf»haﬂii' blidstitibf WigT orRI10RHrEgAups Ratad R’

not h
e ol ULy Rl 11 R S . o, <,
. alfopy SOOMNRRT, -NREY hsdraxglp G H2) beOd, FUENORb mhemb\siydesszinyl,
PYEORRY0 PGS idoff trﬁa]gbwu |p|9r|c§1y4 g’%etfgl ;s%frazlo%m ﬂneai#gtc}ﬁpﬁé‘&m SBdazolyi,
n or mul as ) )
°"%§°"§ é(ri@%gz&% 6a, 13-7, 13-8, 13-9, 13-10, 13-11,

13- 17 et al‘Sﬂ‘f!LBSPefB theginveption grovitigs ¢ampeynds Bf fosmyAdédiri.e.,
cotripeu it Feratuld 191, oueréis RpKHyEiges, pbo;nabbﬂmb@t ct HhiStkyl,
wr%lré %Zjha li% &%q&‘%fpwaa‘h&%ﬂt% dde\%zg e@fé habo%eﬂ%lf)alkoxyalkyl
hyrHe CmCee kycE264 aleRM )paﬁmﬂ@(‘lcﬂ‘cs alkyl, paphyesioyEir-Ch alkyl, -Co-Cs
allgROCK@INRIBN €CH-Co 2IRE-NRIREWdroiR AR ¥HIgSUE FaALRMS sObstituted with
1, Eo“f W"Bf"ﬁ %é{ué? Bhalt afe inde&gnpﬁﬂlﬁlpgﬁlgéén { Ce\ﬁ,}(& % lehhi Cﬁ‘

a%oyilhﬁﬂﬂ C1- @46'&% hlxex§4 allery, QD@PZ'SR RG-INRa?n hxsirowr -O-(CHg)12-
0 nmm)com dhér@l-p@ﬂda&jriyy PaskiRg, pyrimidyl, thiaPoliyiebyriaipi Nlmethyl pyrazolyl,

?Waz%}p ;%%dle&(n\ﬁ 6x%¥cﬁ%}t J)rqgrlsc}%(% II gr(;.“dS V\fﬁ%%ung oare

indgRepdantly HHE Qsfrsidl- i s substit ut ed at the 4-position.
I'n yreitet%bihbr @eﬁ:@bhﬂfe iAEPE6 protiBgs bcsm,smhugef BFrAMh 4834, ie.,

coﬁ‘@g‘@rgﬂ'}q oer?\éjlan ; ﬂmh%rélr# 7? hy&rogub So | %Q%H%(MO?%OE ﬁ%terocycloalkyl
WhGFOHHB h@t%?cvp@amg@ws P\@P@?@V'al@?fw“éhb'bmjphohnyl thiomorpholiny!,

thiomorpholinyl S,S-dioxide, tetrahydrofuranyi, or imidazolidinyl, wherein heterocycloalkyi
group is optionally substituted with one or more groups that are independently halogen, Cs-
Ce alkyl, C4-Cs alkoxy, C+-Csalkanoyl, halo C+-C4 alkyl, halo C-C, alkoxy, -C(O)NR'R?,
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In yet still another aspect, the invention provides
conpounds of fornula 14-79, Le., conpounds of fornula
wd20078¢49wherei n t he heteroaryl group has the fed1/0820ng046039
structure: In yet still another aspect, the
i nvention provides conpounds of fornula 14-80, i.e.,
conpounds according to any one of fornulas 13, 13-1,
13-2, 13-3, 13-4, 13-5, 13-6, 13-6a, 13-7, 13-8, 13-9,
13-10, 13-11, 13-11a, 13-11b, 13-12, 13-13, 13-14, or
13-15 wherein the heteroaryl group is an unsubstituted
pyridyl. In one enbodi nent, the pyridyl is a
pyrid-2-yl. In another enbodinment, the pyridyl is a

- RY, Ghyroyy, -d-wwewzlcb- anowaf pﬁéﬂwﬁvmtnw b{?@z@W bﬁ'mdyt
tf}l o@l ﬁgrr dl)(gll\g rrr]%rg\ lop\yraCF R%%ZMI’] razo#yl Or mﬁOIyl’l Li(p é(iyl’ or imidazolyi.

. €., conpounds accordlng to any one of fornulas 13,

13 1Ln ybﬁstﬁl,anbﬁeﬁaspbat the idvention pRvRles éé’mé@hnd&%f f?)rmﬂig'l&z ie.,

odplpfipod Breciind & Sen B VRUERAFDr S99t 5 b TP 1910, whereh
Ry ﬁupqu' typrahdrialidagzokyiy benzofuramr w:qth@nmbezzgwdmpwl thiaolinyt,
lsaﬁtﬂndﬂiﬂﬁ?ﬁkﬂﬁl&i@ﬁrwl )br f&aln@ﬂﬂfﬂyl Wharkth e%bk)ﬂatercﬁ]vl %u@hé(&mbnally

L R S S L Rl
a'@S@pr%iﬂ@s -Cofalkyb balglG-AulI8Ry, -C(@INR'B G AR IRidydaixylf €3-td.o-O-,

-Adr8 Jphwr@nwgnm MyRaiHyl, %ﬁwlﬂyll ﬁua‘;zawswdﬁ ‘Nithhtyhp ly|, N-
oS B SR Bl s o

In yétyeét;ﬁ"!anomotaﬁ@ct dspigeention peovides eampoundsrobdrels 14-3, ie.,
c&ﬁ;ﬁ@ﬁﬂ@dé‘co@émé @rdﬁﬂo@\e%f ﬂ)‘ﬁ%@las haeg, 14-@5"'@015“45 1€f or 14-1d, wherein

ld){q k! d8(€ﬁ a{uﬁll enz 3r38§8)ﬁl %bg ,a ngotbejmyloxy C4-Cs TIW]'

qw@t'ms'pw 131-‘§n@|t<v1elﬁ0tasrpéeyloxyt GneCy auik/sé,mtiiimalpwtwv ge<s alkyl, or
q@ﬁ’é’ﬂ&ﬂrww@ afce &W@r&ﬁe% he'terSaryl SOIPRWPHSH A Stfjt%ﬁlmﬂicamth one
orlnA'l'ore rou s%ha% ar |n =94 as h

opore group Vet ?’i’ei tﬁ'yr{% a(g’pg't?lk i’e ?1'8%9{ %?10‘ -Ca alkyl,
hglp &viCd @!fkom n%@)ﬂa@?”ofNR BY. irméirgxyl 4CBEH2) 1262+, ~C‘c,Qzﬁp ehenld, pyridazinyl,

p@hZih@ gyl %iﬁﬁalyl VM?ﬂﬂyQ' Mrddgy bﬂbﬁd’h‘ﬂ' NBEAHP plrdzolyl, oxadiazolyl,
et st anot her aspect, the

s it y
Oxazogﬁ?r 'm'éjazog{/aad Ri %’dr%zﬂﬁrc?sb (Sl? LIf ormula 14-86, i.e.
conp'd urﬁb@'"@homf Ppest. MIwntlvmwoeaﬂﬁs corepaunide ng/ﬂorrgml@ mm ie.,
c&iﬁk&uhh@aéd@l‘dm& ﬁ formula 14-1, 14-14) 1aI\1Q>t Wﬁl‘lc 7RACHd, whi@in R is —Co-Cs

d
alkﬂ\@&&:)] N Rg; pvid ﬁyﬁ@%"&ov\%ér r|]<y|t ﬁ%@ Weﬁglnyl :&.Cs alkyl-OC(O)-
mﬁ@ﬂ'@ﬂﬂ cSfcFP ok RW O%?)crhorpéolmplt bereln gach iisteroaycipaligy! groun is

,o;ﬁbbéltylsfubl&tﬂ@le@ WP Shé oPMold GrBupathAORE indECdeddRnt Klbgen, C1-Cs alkyl,

%@ >§) KQX -1 aigakk¥le -Aaliagl Kexm N dr gx - ’hyg'l\ldxyl ~O-(CHyp)1.o-
O- - OZR pheny|, pyridazinyl, pyrazinyl, pyrimidyl, thiazolyl, pyridyl, N-methyl pyrazolyl, N-
benzyl pyrazolyl, oxadiazolyl, oxazolyl, or imidazoly}; and R, and Ry, are both H.

In yet still another aspect, the invention provides compounds of formula 14-5, i.e.,
compounds according to any one of formulas 13, 13-1, 13-2, 13-3, 13-4, 13-5, 13-6, 13-6a,
13-7, 13-8, 13-9, 13-10, 13-11, 13-11a, 13-11b, 13-12, 13-13, 13-14, or 13-15 wherein R, is
-CO;R’, -CONR'R”, C;4-C4 haloalkyi, or C4-C4 hydroxyalkyl ; and R, and Ry, are both H. In
one embodiment, R, is as defined above and R, is H. In another embodiment, R, is as
defined above and R; is methyl, ethyl, or cyclopropyl. In still another embodiment, R, is as
defined above and R; is C4-C, hydroxyalkyl. In a further embodiment, R; and R, are
independently —CO,-C4-C4 alkyl. in another embodiment, R, and R are independently C,-
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aryl al kyl oxy" -SO0r(d-C6 alkyl), -NRR',

Cl- Coal kanoyl, heteroaryl, aryl, or -SO NR R', where
weamhoistand R' is i ndependently H or Cl-C6 alkgi/ysBaneo46039

the B-ring is pyrazolyl, imdazolyl, pyrrolyl,

triazolyl, pyrrolidinyl, pyrazolidinyl,

i m dazolidinyl, isoxazolyl, pyrimdyl or pyridyl, each

of which is optionally substituted at a substitutable

position with a group that is independently Cl-C6

al kyl, C1-C6 al koxy, am no, Cl-C6al kyl am no, Cl-C6

di al kyl am no, Cl1-C6 al kylthio, halo, Cl-C2 hal oal kyl,

Cl- C2 hal oal koxy, or phenyl. I n anot her aspect,

Cl hirbxVargl iI0fetRinbmiedeabsmpaRAB MIC fHytrullkyl @nd R, & methyl or
tggn'pounds of either formula 4 or fornmula 15, wherein
1\ /heterocycloallyl (fornmula 16) wherein the
het elngcfypehesaiskgat, the biypntion repridasrmenippurdsr formutactit-Giti.ea

cSHpsiinds BEcAdivg ﬂ%ybr@ﬁf rhlla®ab ogen, 139, a £3, @i«hyhs 5, 13-6, 13-6a,
1%}3/%&)3(,3\{3@;%% ;f)# Qi‘,yﬁy Ta égég??é%t@/a?h% ié?%‘él @5 wherein R; is
Het CoSalakamo iz is 'pby’r Pk alkpheapd Ricand-RBe areNRIRA, Imbeg e@mbodiment,
R?@Qﬂ (ﬁ' ally aftl RL & H Brd@P@QQlﬁﬁb%yl Mn Eh&ﬁe%@@nrﬁéﬁfﬁ and R, fare
entl on (0]

npBp PG GRS 1 i anafErEaR RN, 388 [ SRPRAPEE

t he B- anpﬁivgr ﬁ@ept/tr@zmre,mlhon providas eprppounds pf lormpula 14-7, i.e., -
cdripcungd Mboordnw foQlnly @ha ¥t forAMBaa 8] 13 Ngl2, 13-3, 13-4, 13-5, 13-6, 13-63,

4 lagold vl 1J SOXAZPL Yo XTI AL A1 DYWL 15 wnorein R,

ar&!s'ﬁe@rte,boﬂ‘r@z-ﬁwml Qmwpalb«ﬁumtguf@émpib@n@l or oore eglegdng (such as F or
Chbard R4, afd RzaCe@ma&Hmdsm Qe fefibdlinfend, &R, 2/ &, &FdthklR@me. Ina further
emboéimgnth agcp ﬁ me 82 alkenyi substituted with two halogens {such as F). R,
and R, may be cis or trans relativé to each other.

In another aspect, the invention provides compounds of formula 14-8, i.e.,
compounds according to any one of formulas 13, 13-1, 13-2, 13-3, 13-4, 13-5, 13-6, 13-63,
13-7, 13-8, 13-9, 13-10, 13-11, 13-11a, 13-11b, 13-12, 13-13, 13-14, or 13-15 wherein R,
and R, are both C+-C; haloalkyl and R, and Rz, are both H. R, and R, may be cis or trans
relative to each other. In one embodiment, R, and R; are the same and are —CH,F,
~-CH,CF3, ~-CH,CHF,, CFj3, or -CF,CH3;.

In another aspect, the invention provides compounds of formula 14-9, i.e.,
compounds according to any one of formulas 13, 13-1, 13-2, 13-3, 13-4, 13-5, 13-6, 13-6a,
13-7, 13-8, 13-9, 13-10, 13-11, 13-113, 13-11b, 13-12, 13-13,A 13-14, or 13-15 wherein R,
and R; are both benzyl or phenethyl, and Ry, and Rz, are both H. Ry and Rz may be.cis or
trans relative to each other. In one embodiment, Ry and R; are both benzyl.

In another aspect, the invention provides compounds of formula 14-10, i.e.,
compounds according to any one of formulas 13, 13-1, 13-2, 13-3, 13-4, 13-5, 13-6, 13-63,
13-7, 13-8, 13-9, 13-10, 13-11, 13-11a, 13-11b, 13-12, 13-13, 13-14, or 13-15 wherein R,
and R; are both H or C4-C, alkyl and R;5 and Ry, are both H. R; and R, may be cis or trans
relative to each other. In one embodiment, Ry and R; are both methyl. In another
embodiment, both R4 and R; are both isopropyl. In still another embodiment, one or R4 and
R. is methyl while the other is isopropyl. In yet another embodiment, both of R; and R, are
ethyl.

in another aspect, the invention provides compounds of formula 14-11, i.e.,
compounds according to any one of formulas 13, 13-1, 13-2, 13-3, 13-4, 13-5, 13-6, 13-6g,
13-7, 13-8, 13-9, 13-10, 13-11, 13-11a; 13-11b, 13-12, 13-13, 13-14, or 13-15 wherein R; is
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wherein R20 is H, Cl-C6 al kyl, d -Csal koxy, am no,
Cl-C6 al kylam no, Cl1L Cg al kythio, halo, CF3, or

W beng64914 I n anot her aspect, the inventi OPCT/US2006/046039
provi des conpounds of fornmula conmpounds of fornula 16,
wherein the B-ring has the formula: errR20 Il HN---N
wherein R0 is H, Cl1-C4 alkyl, C-C4 al koxy, am no,
Cl-C al kylam no, Cl-C4 dial kylam no, Cl- C4 al kythi o,
hal o, CF3, or phenyl. I n anot her aspect, the
I nvention provides conpounds of fornula 16-4, i.e.,
conpounds of fornula 16, wherein the B-ring has the
formula: cos N N wherein RRO is H Cl1-C4 al kyl, Crat

Had:koxwkyxamﬁ@l, pikehe®d), al kpEngITIVvAere thd phehytlpartidng d R, Bes optionally
suf t| uﬁ%% vfi\{hszh r°39 nalo rhatagmu%berﬁ’%e\?nﬂ%halo% emSs G ngl or C1-Cy
a*k@fyrﬁmdd?zls EPf Gr-Go. alkyb anh Busrnd Rxﬁ atedroifutia Ri@nd R &18ibg cis or trans

rdidiife B sdohdthds the formul a: crsc, N _R20

In one aspect, the invention provides compounds of formula 14-12, i.e., compounds
of formula 14-11 where, R; is H and R, is methyl, ethyl or propyl (n or iso), or Ry is H and Rz
is methyl, ethyl or propyl (n or iso). In one embodiment, only one of Ry and R; is isopropyl.
In another embodiment, only one of R; and R; is ethyl.

In still another aspect, the invention provides compounds of formula 14-13, i.e.,
compounds of formula 14-11 where, R, is H and R, is pheny! substituted with one or two
halogens (such as F or Cl), or Ry is H and R; is phenyl substituted with one or two halogens
(such as F or Cl)

In one aspect, the invention provides compounds of formula 14-14, i.e., compounds
of formula 14-11 where, R; is H and R, is benzy! substituted with one or two groups that are
independently halogen (such as F or Cl), methyl, ethyl, methoxy, or ethoxy.

In yet another aspect, the invention provides compounds of formula 14-15, i.e.,
compounds of formula 14-11 where, R, is methy! or ethyl, and R, is methyl, ethy! or propy! (n
or iso). In one embodiment, Ry and R, are both ethyl.

In still yet another aspect, the invention provides compounds of formula 14-186, i.e.,
compounds of formula 14-11 where, R; is methyl or ethyl, and R, is phenyl substituted with
one or two halogens (such as F or Cli).

In yet another aspect, the invention provides compounds of formula 14-17, i.e.,
compounds of formula 14-11 where, Rz is methyl or ethyl, and R, is benzyl substituted with
one or two groups that are independently halogen (such as F or Cl), methyl, ethyi, methoxy,
or ethoxy.

In another aspect, the invention provides compounds of formula 14-18, i.e.,
compounds according to any one of formulas 13, 13-1, 13-2, 13-3, 13-4, 13-5, 13-6, 13-6a,
13-7, 13-8, 13-9, 13-10, 13-11, 13-114a, 13-11b, 13-12, 13-13, 13-14, or 13-15 wherein R4
and R, are independently H or ~CO,-C1-C, alkyl, and R,z and Rz, are both H. Ry and R;
may be cis or trans relative to each other. In one embodiment, R, is —CO,-C4-C; alkyl and
R, is H. In another embodiment, R, is —CO,-Et and R, is H. In still another embodiment, R4
is H and R; is -C0,-C4-C; alkyl. In yet another embodiment, R, and R, are both -CO,-Et.

In another aspect, the invention provides compounds of formuia 14-19, i.e.,
compounds according to any one of formulas 13, 13-1, 13-2, 13-3, 13-4, 13-5, 13-6, 13-6a,
13-7, 13-8, 13-9, 13-10, 13-11, 13-11a, 13-11b, 13-12, 13-13, 13-14, or 13-15 wherein R
and R; form a double bond and Ry, and R, are both H. In one embodiment, R, is H. In
another embodiment, R; is -C0O,-C4-C, alkyl. In yet another embodiment, R; is -CO,-Et. In
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wherein F120 is H, Crat al kyl, Cl-C4al koxy, am no,
Cl-A al kyl am no, Cl-C4 dial kyl am no, C4 al kyt hi o,
hal o, CF3, or phenyl. I n anot her aspect, the
i nvention provides conpounds of fornula 16-6, i.e

ounds, of fornmula 16, wherein the
still angiergmaodiment, Fjs meghy aithdl: n #yer gnqiher@ﬁ@fraﬁwyﬁa s
thmzo@[bf-i‘?dy@bk@ﬁh(mdﬂm no, Cl-C4 al kyl am no, 01-04
O‘{ 04 al kyt hi o, , hal o, r henxl o
| <5l Ansingriesnee ﬂ};s'a\é%wonprfaﬂqeﬁ\?emppaﬂdﬁa?féeff@é%1 20, 1.,
comp&maaauétﬁémgfto éanSﬁé a f&hﬁ@s 13& 3,1 qelnoogm?osac wsdwe 13-6a,

187, 18 BB 18 18 ol SAI8CH Ay P12 A3dAolhaf. <sToth Wasrein R i
pyrldylg%m@yIPC?-Ggl::yclééflk)ﬂtdﬂtlhleﬁsﬂqim@'l-l @?@@IKW'& Cf@}%?clbélﬁyl and

roup i s attached to a carb
Ria a"ﬂlﬁee%&? bath HoAandRaHnay bevgis 9 trmre'%we&eﬁﬁh oth?rn yet
NGl SHIl HBRRA BB, thE# N ehforprovides compduhda dPtdidlila 14-21, ie.,

aspect, the invention provides conpounds of formula
°°mp°b®d? of forraula 143RwhRIAsR o PYESYANd Reé Huher ei n t he

eryen Sncﬁtﬁér és’ﬁ@ctf ﬂfeﬂh'\}e'htlorﬁ\lﬁi&wdes %%Surﬁds@@orhﬁﬂd‘h @é i€

compayigh o loFHIA 4 oo B RyIVECYT AR Be RPSTRT byl

In a further aspect, the invention provides compounds of formula 14-23, i.e.,
compounds of formula 14-20 where, R, is pyridyl and R; is C3, Cs, or Cg cycloalkyl. In
another embodiment, R; is C; cycloalkyl.

In still another aspect, the invention provides compounds of formula 14-24, i.e.,
compounds of formula 14-20 where, R, is pyrimidyl and R; is H.

In another aspect, the invention provides compounds of formula 14-25, i.e.,
compounds of formula 14-20 where, R, is pyrimidyl and R; is methyl or ethyl.

In yet another aspect, the invention provides compounds of formula 14-26, i.e.,
compounds of formula 14-20 where, R; is pyrimidyl and R; is C3, Cs, or Cg cycloalkyl.

In still another aspect, the invention provides compounds of formula 14-27, i.e.,
compounds of formula 14-20 where, R, is C3, Cs, or Cg cycloalkyl and Rz is H.

In yet still another aspect, the invention provides compounds of formula 14-28, i.e.,
compounds of formula 14-20 where, R; is C3, Cs, or Cg cycloalkyl and R; is methyl or ethyl.

In yet another aspect, the invention provides compounds of formula 14-29, i.e.,
compounds of formula 14-20 where, R, is Cs, Cs, or C¢ cycloalkyl and R; is Cs, Cs, or Cg
cycloalkyl. In one embodiment one of R, and R, is C; cycloalkyl. In another embodiment,
both of Ry and R; are C; cycloalkyl.

In still another aspect, the invention provides compounds of formula 14-30, i.e.,
compounds of formula 14-20 where, R; is thienyl and R; is H.

In yet another aspect, the invention provides compounds of formula 14-31, i.e.,
compounds of formula 14-20 where, R; is thienyl and R; is methyl or ethyl.

In yet another aspect, the invention provides compounds of formula 14-32, i.e.,
compounds of formula 14-20 where, R; is thienyl and R; is Cs, Cs, or Cg cycloalkyl. In one
embodiment, R is C; cycloalkyl.

In a further aspect, the invention provides compounds of formula 14-33, i.e.,
compounds according to any one of formulas 13, 13-1, 13-2, 13-3, 13-4, 13-5, 13-6, 13-6a,
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In anot her aspect, the invention provides conpounds of
formula 16-8, i.e., conpounds of fornula 16, wherein
the 8-ring has the fornmula: NH 530. I n anot her
aspect the invention provides conmpounds of fornul a

13-7, ‘@6 -Bs %b,hqu Hgnﬁ ﬁﬁﬂﬁaq :?Réﬂ)r %l 182 Jfg 13\Nﬂ§ a%,oqrﬁlgihﬁs wherein R; is
yrldylaﬁmﬁ“dyl 1¢@,- CP‘Z:@BIkyIQm KDQ@W(W% CDWW@)NR H”Qbmﬂtraldazolyl

thIaZOéP o H@d?ﬁf.iyl'tarﬂgq{m? Hﬂp%tr?yl Qnet h?}‘ w%ere R anJ ﬁ’l argﬁ%(ferpgpdently H or
C:-C, alkple Whert Helslmbmy]tdr ethyR IR \ahd &5 N teotis dStraﬁs rfelutmal toaeach other.

elrstk oS speol BiaHOyentoR PR RSN Gf 16 3¢, i
compcﬁlhl*s Beforraglaeat33 whete] Ryie i@, nﬁ\(dwetﬁlaﬁdlﬁpwﬁﬂﬁldaiolyl or
imidazgR.{ By i SRBorghet Hilsg g 28a b S tedt BNeer Srabdimg, e is
th.azoﬁﬂarﬂﬁﬂaulskuéthw lop eﬂﬁptlh%tlll Qﬁdtﬁ@l’l ém&damaaom & pyFéyland H;fis H.

another embodﬁrr\]ggt ﬁgr is pyru?y‘ij aplg II-]-l is met%yl or e?hyl % yet another embodiment, R,

is pyrimidyl and R, is H. In another embodiment, R; is pyrimidyl and R, is methyl or ethyl.

In yet another aspect, the invention provides compounds of formula 14-35, i.e.,
compounds of formula 14-33 where, R, is —CO,-Me or —CO.-Et.

In yet another aspect, the invention provides compounds of formula 14-36, i.e.,
compounds of formula 14-33 where, R; is methyl, ethyl, or propyl (either n or iso).

In yet another aspect, the invention provides compounds of formula 14-37, i.e.,
compounds of formula 14-33 where, R; is -CH,-OC(O)NR’R”, where R’ and R” are
independently H or C,-C; alkyl. In one embodiment, R, is H. In another embodiment, R, is
ethyl.

In yet still another aspect, the invention provides compounds of formula 14-38, i.e.,
compounds according to any one of formulas 13, 13-1, 13-2, 13-3, 13-4, 13-5, 13-6, 13-6a,
13-7, 13-8, 13-9, 13-10, 13-11, 13-11a, 13-11b, 13-12, 13-13, 13-14, or 13-15 wherein R;
and Rz, combine to form oxo.

In still another aspect, the invention provides compounds of formula 14-39, i.e.,
compounds of formula 14-38 where, R, is H, C;-C, alkyl, C3-Cg cycloalkyl, or -C,-C, alkyl-
OC(O)NR'R”, where R’ and R” are independently H or C;-C, alkyl, and Ry, is H.

In still another aspect, the invention provides compounds of formula 14-40, i.e.,
compounds of formula 14-38 where, R, is H, methyl or ethyl. In one embodiment, R, is H.
In another embodiment, R, is methyl or ethyl.

In yet another aspect, the invention provides compounds of formula 14-41, i.e.,
compounds of formula 14-38 where, R, is Cs, Cs, or Cg cycloalkyl. In one embodiment, R, is
Cs cycloalkyl. In another embodiment, R, is Cs or Cg cycloalkyl.

In still yet another aspect, the invention provides compounds of formula 14-42, i.e.,
compounds of formula 14-38 where, R; is -C¢-C; alkyl-OC(O)NR'R”, where R’ and R” are
independently H, methyl, or ethyl.

In yet still another aspect, the invention provides compounds of formula 14-43, i.e.,
compounds according to any one of formulas 13, 13-1, 13-2, 13-3, 13-4, 13-5, 13-6, 13-6a,
13-7, 13-8, 13-9, 13-10, 13-11, 13-114a, 13-11b, 13-12, 13-13, 13-14, or 13-15 wherein R; is
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group is attached to a carbon, R30 is Cl1-C4 al koxy,

Cl-A4 al kythio, halo, CF3, or phenyl. In yet another
wenodé4yent, R30 is H I n another aspect, the POWESIDOM6039

provi des conpounds of fornula 16-11b, i.e., conpounds

according to any one of fornulas 16-8, 16-9, or 16-10,

where R30 is am no, Cl- C4 al kylam no, Cl1-C4

di al kyl am no. I n anot her aspect, the invention

provi des conpounds of fornula 16-12, Le., conpounds of

formula 16, wherein the B-ring has the forrmula: > NH

HN-N, N----N, orN-NH . I n anot her aspect, the

i nvention provides conpounds of fornmula 16-13, i.e.,
NEmTp@unldaiogﬁn RerisrHlca héﬁgeNMmeRebnd Rl;ge:o&»rbirimg fdrasoxoheN-OH, or =N-
Of(ﬂ-@}]’étll?y(lm IH&rudsyl grlm|d9 %ﬁ(& qu_q: 016 N vl, pyrlmldy! pyridyl,
th@éﬁ‘pﬁb@h‘ﬁﬁd%f"yf @P?rﬁh#“ﬂﬁ‘?z’a \‘M‘Pe’?%h H- the B- ring has the

f or nuls@ill yet another aspect, the invention provides compounds of formula 14-44, i.e.,
compounds of formula 14-43 where, R; is NR'R”; R, is H; énd R, and R, are independently
methyl, ethyl or propyl (n or iso). In one embodiment, Ry and R; are the same, and they are
cis, relative to each other. In another embodiment, Ry and R; are the same, and they are
trans, relative to each other. In still another embodiment R, is methyl or ethyl and R, is
methyl, ethyl or propy! (n or iso). In another embodiment Ry is methyl and R, is methyl, ethyl

- or propyl (n or iso), and R, and R, are cls, relative to each other. In yet another embodiment
R+ is methyl and R; is methyl, ethyl or propy! (n or iso), and R, and R; are trans, relative to
each other. In another embodiment R, is ethyl and R; is methyi, ethyl or propy! (n or iso),
and R, and R; are cis, relative to each other. In yet another embodiment R, is ethyl and R,
is methyl, ethyl or propyl (n or iso), and R4 and R; are trans, relative to each other.

In still yet another aspect, the invention provides compounds of formula 14-45, i.e.,
compounds of formula 14-43 where, R3is NR'R”; Ra, is H; and Ry is H, methyi, ethyl or
propyl (n oriso); and R, is H, pyrimidyl, pyridyl, thiazolyl, or imidazolyl. In one embodiment,
R; is H and R; is pyrimidyl or pyridyl. In another embodiment, R, is H and R, is thiazolyl, or
imidazolyl. In one embodiment, R, is methyl, ethy! or propyl (n or iso) and R; is pyrimidyl or
pyridyl. In another embodiment, R, is methyl, ethyl or propyl (n or iso) and R; is thiazolyl, or
imidazolyl.

In another aspect, the invention provides compounds of formula 14-486, i.e.,
compounds of formula 14-43 where, R; is NR'R”; Ra, is H; and R, is pyridyl or pyrimidyl; and
R, is H.

In still yet another aspect, the invention provides compounds of formula 14-47, i.e.,
compounds of formula 14-43 where, Rj is NR’R”; R3, is H; Ry is pyridyl, or pyrimidyl; and R,
is pyrimidyl, pyridyl, thiazolyl, or imidazolyl.

In another aspect, the invention provides compounds of formula 14-48, i.e.,
compounds of formula 14-43 where R4 is H and R; is methyl, ethyl or propyl (n oriso). In
another embodiment R; is methyl. In yet another embodiment R, is ethyt. In another
embodiment R, is propyl (n or iso).

In another aspect, the invention provides compounds of formula 14-49, i.e.,
compounds of formula 14-43 where R; is H and R, is methyl, ethyl or propy! (n oriso). In
another embodiment R, is methyl. In yet another embodiment R, is ethyl. In another
embodiment R, is propyl (n oriso).

In still yet another aspect, the invention provides compounds of formula 14-50, i.e.,
compounds of formula 14-43 where, R; is halogen; Rg, is H or halogen; and R, and R; are
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WD 20071064914PCT/ US2006/ 046039 I n anot her
aspect, the invention provides conpounds of fornula
wd 80018664914 €., conpounds of fornula 16, wher ei nP¢11ES2006/046039
B-ring has the fornmula: I n anot her aspect, the
I nvention provides conpounds of fornula 17, Le.,
conpounds of fornulas 16, 16-1, 16-2, 16-3, 16-4,
16-5, 16-6, 16-6a, 16-7, 16-8, 16-9, 16-10, 16-11, 16-
11la, 16-11b, 16-12, 16-13, 16-14, or 16-15 wherein R
is G-C6 alkyl, CrCé6ecycloal kyl, CrC6eycl oal kyl al kyl ,
phenyl , bi phenyl, phenylCl-C6 al kyl (such as benzyl or
phenet hyl ), phenyl oxyar C6 al kyl, or napht hyl oxyGi - C6
indépgnidentiyhasiinedadt pedpyl (n@F @R lIndneehibobiaddny, R, and R, are the

s%ngé%g%lﬁ%ﬁ? \Ms JéllatNe ?d %h o@ser keﬁ*logtre %R@g& n]%bt ﬁr Sn%RF are the
sqme, Eﬁnd Hgnare trﬁm (5e|@11\4e@ egq:tk@;@r In @Itﬁqqmep?embomeﬂt Ry is methyl or
effyidin@Relis meﬂty(, etig) dr ptof (n or lmﬁﬁ anditee @Wbodlment Ry is methyl and R,

ssRﬁ(éth? +ﬁ \6 g}él (ﬁ%‘r ‘réY eﬂg n@% 'Eﬁ L hlrg‘%t%l g? gg&f/ g}{'\ dylm yet

a'aﬁt'aeﬂm}todmﬁﬂt RnriSdaszvlﬁnd Rammethw atwl RREORYH @ désoh aRd Ry and R,
afeNrayief reRAOS ‘ib@acﬁ%ﬂ%@t I,n atnbfhel‘ BviB&diineRt R i9%iNgRMd R, is methyl ethy!

orctggaaﬂpgrs‘lso ?éao f{ nynoa % cxs reliatll\/e ?o gg)c%%?he&?f f %P&Her embodiment

Roz-etiwyl ankBaigimetiiy e@tgyltoh progyIke ﬁytSO)g L) R1e8d Bpﬁtedrmrst rplative to
e&dmhsdrt lut &1l aNoiter emMBodifne AL SarlIAR Q BRNBE shrde OG/HahL Y BKY R, are the

I Cécycl oal kyl C1- C6 al kyl , phenyl,
Sg%&'ﬁgf gﬂ’?ﬁ‘xbﬁﬁ 06 al kyl, naphthyl Gi Cs al kyl,

V\:herlélsﬁu é%tcahwﬁ\ey PSRECH e m@n@m Peovises yO@B%ﬁtdFtOUiOédU'M tp1. ie.,
célmptﬂmdSOf f@rm@é 15—4Qrvﬂ1\daﬂ§ ﬁal“sa@Hanzg id AOSRERASA /. Yare independently

f'ﬁypg%f{r C&Pr%[fyk r]orn 031 (l)n l rﬁ%rilz 1 are((‘%z)a%gﬂg?%lrﬂe, and they are
cisNjigtive tﬁy@pb;@tﬂer Ln@n@tgﬁggrmbqiu@ent qu)g Rrare tm]gq@sp, and they are
tréhs, rekaire l?d’éactﬂ:}tﬁétz ilrﬂk’tﬁll,anﬂth%t &nB¥dimeht R a2 ﬁteYHyl orﬂ%ﬂﬁy}l QN&I R is

m%l’ggxgg%rhé‘ or opy ?ﬂ %r d%%}l Ir] ano er e% g_z mnﬂ? is étp] &ﬂ SP |s 'methyl, ethyl
oraypy {n ortiﬁ@ arm/Bn@mtblﬁz e ik wialive mmnulm!beroin Yeb enether embodiment
th@bneﬂl\gﬂ and RQ‘H)QH‘!&QIS e@§1 dr BF 9 dﬂSPi (@ ot i50), \Mﬂl@ rF@'a"r\d R ategtrans relative to

dortrgeglegdxy oél 6%“ Boldtl?@fn b? S g'){(? Bl 'ﬁh@&& P%p vl (n oriso),
a't Reand Rxgrechs. Géatiye Rq/eachpaﬂrqfo!ryyeﬁﬁyomn @ab@qmwt Ridyethyl and R,
istridtRd At @X profo-(Fer RbK ¥hd RQ énd @an@ﬁrans relative to each other.

al kyl )-heterocyel oal he ‘
het ef a/%%t% an EI a%pr Outhe mve¥1tlbn Préugtldﬁs FomBSJ/urnrd(s)lolf ta)rn?thl?/ !14,1—52, ie.,

cofoRqyRes ?mﬂrdms m Wsw&fqrmyllas 134 brﬂ@rao Aét3. A§#. 13-5,13-6, 13-6a,

1857 Sr3ls, oosL@IaI.;s tr?et s-ahyh- m‘aungnyb 13012, i1m1@az@h? Brngl1s wherein Rs
eter 0 an er OC

= Shp e e LT A N GRET 7 S B it BBl fiphn, .,

altavlémt%twlep@matemqsxpswaple@j@ﬁ Rz@ Hc@ -8k reW (rr@thyo@ttal ksorxppY!),

pYeimidy adviian owlazolpRbOinfidaz6igh; ahml.a,adaaizga@bo@émal koxy,

- OI}\ ar_:&pRer ﬁseplgﬁ I?ne? mvé’ngon P|¥3vi|‘des Qor‘(\é:c')_@d% of f’)orrgula 14- 5)3 e,

cqmﬁoa'zrét of for'm)? |1ﬂhﬂ2 wttqremaa HW Rp»yqoameyto forrp mzw R1 is C5-Cs
cﬂm@ﬂ@pbyﬁyq@x@dhagolyl oxazolyl, or imdazolyl. In

ngt f@n n{I ?notq_%ségsgct th%a pn%er#gg)éiaﬁg I|c9e8fc%r O\CIJ{Jrg ssofiofma u{elr%l |!1 e.,
cqUPquads pifpunea 14-58pere, REENR. R:C. iyl ds\ thwmamn%methyt
lntatn.ethl@abmabtﬁwengmtwetma xﬁ’@ﬁlléﬂ&ﬁte'r)érrﬁﬁ@iﬁ{elnf tntzmswrbéyu In still

an(#herlem%eg%z%nt ﬁano }?lare mﬁ reﬁvsfvég?écl"bcgng ?&r? %Xother ec%odlment R
a%@mrﬁyqao;(mtwg@ aamther_ @)@st%ngtﬂgypmwl@)eNRRRts pyrimidyl and R; is

- Co- C6al kyl -NR' R', wherein each aryl group is

optionally substituted Wi th 62 3, 4, or 6 groups

that are independently hal ogen, Cl-06 al kyl, CrC6

al koxV, Cl- Csal kanoyl, halo Cl1-C4 al kyl, hal o Cl- C4

al koxy, -C(O)NR R', -NR R', hydroxyl, -0-(CH2)1-2- O-,

C(O) (P' phenyl, pyridazi nyI pyr aZ| nyI pyri m dyl ,



pyrazinyl, pyrimdyt, thiazolyl, pyridyl, N nethyl
pyrazolyl, N-benzyl pyrazolyl, oxadi azolyl, oxazolyl,
W®@eooTNGaz ol yl . In yet anot her aspect,P¢TIES2006/046039
i nvention provides conpounds of fornmula 17-1b, i.e.,
conpounds of formula 17-1, wherein R2 is hydrogen,
pyridyl, thiazolyl, pyrimdyl, pyrazolyl, PYridyl oxy
Cl-05 al kyl, pyrimdyloxy Cl-C6 al kyl, thienyl oxy
Cl1-C6 al kyl, pyrrolyloxy G -Cs al kyl, or thiazolyl oxy
C -& alkyl, or -Co-Cs al kyl-0OC(0)-heterocycl oal kyl ,
where the heterocycl oal kyl group is piperazinyl,
pyrrolidinyl, norpholinyl, thionorpholinyl,
HE M arefiphrlthan embSditneht, mqng:l@\,ndylanﬂmyaﬁoﬁmsa ﬂn'hhler ef@bodiment, R, is

)L %pgorpgpanddfk r}¥k—| Ix\,g%r%\ere%%odl %”-’) cryXIIo e% IWI th

gr oup
one '@rstlﬂrmt@ngﬁh@uwephﬂte-a\re@tromelr@pléﬁ%j@?mm%nﬁapbfge*nula 14-55, i.e.,

cﬂp&ﬁd@bm}mulﬂt‘r 65 \Aﬂtk@ﬁ\{ an%(h&?%%lﬂﬁﬁz‘lq l@)f&l\rlgi\ J)}@)l BndR; i or C,-C4
al KOX
algv UCQ aF’ me%@'?fe?-éfi'sﬁprﬁxy') C(0) 01R1, phenyl,
pyri la@z'pthw aspepk thei In\ydntlorpylromﬁ@l9¢mpqumﬂaz>bloyhula 56 diyd. ,
c&h[ﬂﬁhbybf FEMARAE Ph fﬁb ’whuré)ﬁ}?syll{ @YGM@I Yin oreisiamedny | R2 is methyl.

R e DR 5l o s ass SBPSF b vt e st

anotieer emboripwuh ddeofR finCirk alkgl/thén Ryhed B areR3s fedative to each other.
It BRGIREL, emi¥aitdeht, ldNR Rs C1 J, =fe§!, ehealdey Iz, ¥esR rteﬁﬁ\le to each

iS.0 substituted wi
ot IR b S Rt AR A riiiaiie o648 88 b bt
Co- Qo stil ¥etmogther pdrenly thexyantsn piokides cotaphnidy bbfnymla es-57, ie.,
c@mﬁﬂfddnds oiG@mQﬁa @HSﬁ'wh%,@z)‘ BRa th are’ &@n Gs albk%/l . NR R, .
erel e r 0 on. subst.i .

1, 21 sgll yef an tﬁeéas&% hg'ge IP\ﬁ %Prgv%ﬁ%é ;P]%P&q? Ptjftormula 13-%8, i.e.,
cm%'gémacogrdlr@swaﬂtthyd forn@yla C4-53 1ok ddpd mmerecgallskramwdyl pyridyl,
thhﬁb@l Qﬂm%z@iyk)ﬂ'n onB @H\‘Bo@ﬁfe% R@l Wl)hld %}IW i another

emboiiaas FF RS Mot Bb bt e Gy net .
thRh e Bhy R: prerag clagive t\edrbrothdr. pystéd zobipkr, erokediinaxtoiign Ry is not H,
thex 87 ahyR, al%r trdr@irdiadR! tleacBfeNA SR ﬂoﬂ?é?@n{godﬁ{éﬁt R; IS pynmndyl

d
SR EDIEAY o aihifh: Gyeb o eie eomesimRs Ko Rap I s
pyrifaidyd or wynéyl I 8 figrthen embodimieot, Rul isacyti@prbpyheind RaiisipyRnidyd or pyridyl.
nnfwm&@g@mboarmencsn Gs C@J;Aﬁ%py@g(mz fg%t,%raw&lp?a&%yl

where the het
o 1 SRR TPRo BTN Prehfs hesb ek R Bl 1a-s0. e,
carhiboonts pifoimuly 14-52 Sihdieo Re deg Reetommnedp 6o 2iHaH; apd Ri is Co-Cs

cycmaWSJrrld?ld})Hyr.mYMWr ei n heterocycl oal kyl group is
ona

P e AL RErSr AT Bydhon erovisSheppandi kimuladiiep. ie.,
CaUPcTBes Kipoyla THED BNEE. B4 I K Cs Al oInDDeEIREIER0j: Re s methyl.
In- %%Pgn%dlmemﬂ?ﬁs eﬂkw dh Qﬂ%’énothe@eﬁugéd ﬂn%)mtlBZTSQsopr?yl In still

r Zi.n rim
et ot B ap e e rettve T afer fo Befiembouiment, =
ansyiReareirians rettiael tagashydtheroymstdiapbthevembedimaztoRyis. pyrimidyl and R; is
HI th yertilpdilHee én@SBﬁ%t Rt1 mem’fﬁyl%ﬁ‘lﬁ'i'\‘%ﬁs Ar ‘{Wé ﬂﬁﬁner embodlment R, is

A PERIERFS Is by B el s oy Y FStiRpeferad i

pyr i ldytill yet hhethet 3dpect, thedeveotign probides cdropcamyi$ of formula 14-61, i.e.,
&waamfeaﬂuna henz Mﬂb@h@bb{& RaHoHiBfel tBYdrm =N-OH; and R, is H or C;-

g,lgql(l urc]:ﬁ 8_}{;3},‘ | Q! nogﬂgl | nyl, or qui nazol i nyl , wherein

& (SyYsP 87 S é?yéﬁ PRE é@(’l onal |y substituted with

one lpenatherasgeciuihs inteatiomprovidesiepepmieds pifotalla déh2, ie.,
cdrlpddRdbiimuId 4-65 whkieORY is Hhat,ac GliyAin@nk mboBiMedt, Rl is methyl.
4 al koxy, -C(O)NR R', -NR R'57 hydroxyl ,

-0-(CH2) 1- 2-0- COZR phenylY" Pyri dazi nyI, 67

pyrazi nyl , pyri m dyl, thiazol yI , pyridyl, N nethyl

pyrazol yl, N-benzyl pyrazolyl, oxadiazolyl, oxazolyl,

or |mdazolyl and Rla and R2a are both H In

o o, o g, o



In anot her aspect, the invention provides conpounds of
formula 17-7, i.e., conpounds according to any one of
wo coomoé@s4 16, 16-1, 16-2, 16-3, 16-4, 16-5, 16PGI/US2006/046039

16-6a, 16-7, 16-8, 16-9, 16-10, 16-11, 16-11a, 16-11b,
16-12, 16-13, 16-14, or 16-15 wherein RL 68 and R2
are both C2-C4 al kenyl optionally substituted with one
or nore halogens (such as For ), and Rta and R2a
are both H In one enbodinent, RL and R2 are the sane.
In a further enbodinent, RI and R2 are both C2 al kenyl
substituted with two hal ogens (such as F). Rl and R2
may be cis or trans relative to each other. In

tn@h@ttﬁ%ma&meﬁt, R} Bethyn\ie Biill andtHr emMibegimen) Rp BUSEsomA. In still

ar]aog %o:clllﬂ,)ent {\@eﬁ Ry isge nao%!gﬂsth%ﬁg{o ﬁjljj %%@%?cisi%}/aéi’gg% é)J.ch other.
Injsll gpothargembodingeng, wheg-Ry is C6-Cl @lkyh then R1 ang Ry gee trarg.relgfive to each

ot&@q ﬁaca:nétﬁerlé’mbohﬁné{ﬁ,,moé’ndll@z 5 th&ined, BndRareanéthiidr athgl.
(0]

20! P SEALRE SF et bS B elies B SR trffla 8%, o
campryadsreerording togittierrormayla 14458 os 446 1 ahareaRe l&mmﬂvl pyridyl,
th@zBEFSr m@ﬂaw Ifréne Qﬁ%odlﬁ{ent Q:Zscéﬁlmndyl or pyrldilln I@Qlﬁﬁtﬁ@r

eng@me?t IRZ :% trlngzvo?rlltor ndg c9 g‘c %I“ e%ng ehemgocpm ?t ¥Vo n Q ns not H,
theg Rt 89d R; ar_‘@@;usgrelapge 33 e@@ Q1her131 gill apgthgr erm@:c@aentlghem R, is not H,
th@ﬁ'R&an&@i‘ are tﬂ&sl&anvleﬁo blen éﬁeﬂ hﬁ,stllﬂ-&romé? errﬂ;)@dﬂr?ent R, is pyrimidyl

afb°6 'ﬁ%&ﬂp"%?“dﬁ' T ﬁgf% In Vgﬁ%ﬂﬁfﬁ “558”“&%%8? e tFP(”aY' 3pf Reis
pyiineldyRRr pyridybédn 8 ifurther embagiment Rais qyébp@mela?@ﬁ Ratitipyrimighd or pyridyl.
lncmrtﬁ&mmbdaﬁﬁgm Fals BbrgoyRERY hptsfbyh;arawdr pyridyl. I n

another ect

t
For rifiaaophgeeept el lGEtiedReRERptT Ry oL Sy 3
C‘i@quldan foagnula §4-52 V\’.DGEE’-Z Rs 88d Rza copabine toderdn N:@- @;-04 alkyl; and Ry is

C;@ @,a,,oan%. ByridPorBoyrikan®, 16-10, 16-11, 16-11a, 16-11b,

16 1 it et dor Mg ey Sedwon B A s 1o
ceinebuRgs phfprmvda ¢4-64 wthete, Rads el afi alylt v aecimbpdivegnt, Rais methyl.
InGhRtRIBABLERRA, RRL eawzi i® &mm@b%@%@s{ R, ms@m@;m et still

a%cgbefr en}ggf?g%eé'n? 4 I%\gRé% l‘?é ct:ls re ge 6? eﬂ% dp Q|¥other etmboplment R4
anthR arettiaas mtldfwe 19 gaqhg;jbq:ro mptlll qr]@tlyepmgmjmp@tr R1 is pyrlmldyl and Ry is
He 'TFb?&'sﬂFQr‘iothé?@Hﬂ)o&fneL{?]R a@gyrﬁl?fl éﬂffda?z% AYlin a further emdelment R, is
AIPSLAsRSE b b By Entkan Rl iKEa comonds, ofy
f or niml & yat@nothge q_Speggiﬁtl'@ invegitign prpgidgs CQ.‘BP@“C'?L ef @rmula 14-68, ie.,
c&ﬁpcﬁﬁhds &%hulé@4—82 whéred R3 ltﬁd kQa cokébidelto I;cirﬁr iﬂ—ﬁ Cg-:?., éliid, and R, is

16- 4 rein
Héﬂrl?l ag;(é'h(lu‘fh * 'Hétﬂg ﬁtﬂ}" of 'SOprcf%ﬁ wher e the phenyl

port ﬁncﬁmgtf@f asmecta the f@\pmﬂ@m arqudeg e@@pwn@iﬁ etifoythilp 14-6721.e.,
céhpolingk afJﬂaﬁnGlé‘I&ﬂt samceiml@mem dent) sk alrag@rbm&bn%t R2 is methyl.

Iannléyher %r]ﬁegﬁ R ei(f]l'))( n‘? ghanothcéﬁglbgdlm% &IS lséﬁyro?yl aP\dsnll

are
amcéh%rtqm)@dmnéa@wn &1 e 1-C alkyl, thep iR1 8RG Ra§1‘@e%‘z relatie to cach other.

Inl SV aH&th&nerﬂSdthéiﬂSNmrﬂ&QH <, Glicyf, MR, aind kzlaz?e trhnsrelative to each
ot%gnﬂﬁ%ﬂgf% lgo%r Atah 1 ndla’g é"l@%ees m'? ang e metg\ﬂ%lr eci%'hZ
efhyl- s 1597, =4
| s n@tqw et a@pﬁ\ﬂ asmecfp t@pwen@ﬁn gfovidggyompqpngﬁ ef formula 14-68, i.e.,
&ﬁﬁ&ﬂb%%wdu@ie}éntﬁ&&oﬁﬁul& 4®Qd)r 2-66 SvheR) IRTp_ anndw pyridyl,

RS BT 78a, JF Che sRBpntHE i ShBlonpyyrtyd oner
embpHmentd 8- @ffh'ﬁ%ﬂ*mramwzqg In stdl anothenpobefigenf wher Ruisaot H,
theh R aneiRe a6 cifbidtiSe b eduth dtherl $n inemYihesetabddirnbhte@ha RNis not H,
one or two hal ogens (such as or ), or RLis I-I

and R2 i s phenyl substituted th one or two hal ogens

(such as F or d) In one aspect, the invention

provi des conpounds of fornmula 17-14, i.e., compounds

of formul a 17 11 mhere R2 is Hand R is benzyl

L T Y 1 o o o



In still yet another aspect, the invention provides
conpounds of fornula 17-16, i.e., conpounds of fornula
wdZootaeseinere, R2 is nethyl or ethyl, and Rl i spqireszohe6/046039
substituted with one or two hal ogens (such as For d).
In yet another aspect, the invention provides
conpounds of fornula 17-17, i.e., conpounds of fornula
17-11 where, R2 is nmethyl or ethyl, and Rl is benzyl
substituted with one or two groups that are
i ndependent|y hal ogen (such as F or d), nethyl,
et hyl, nethoxy, or ethoxy. I n anot her aspect,
the invention provi des conmpounds of fornula 17-18,
théen @1 and BepeUrahs raeertoieach dtberany stilnghotfer Eamboai@sat, RS js pyrimidyl

Lis pi@m %ESI &?éﬁhﬂ 18 fét stlﬁ%ngtfgnl%godnr?fgnﬁgi is %2nc{yéaﬂz§’% is

PVI'B“CMOF Rridylp In 3 fuger embodingntRB: Brcippraey @d Raid Ryripyid or pyridyl
In-acf02hdtlenibbdmhday, R, :amlasr@ym R pafirRidadr byddyl. R, and

R2 i I n

o nb'gg% ggﬁ?eq Ea&:rt t&é @gntléﬁ péﬁ&é% Eﬁ\p dﬂﬁg“ohr%[lﬁ 14%90 g
CORROLAGT 2GR ey onaef foenulaps. B TR 2R05-PeT . 1|3n5 13-6, 13-6a,
1357,i 1318, asd, herogndbodingent, 13116, 33H2angl1R21 3-8, 0961’-1 §Jvh@%m R, is

pﬁih@zﬂay l&lly%to %pcg Qaﬁ{ﬁ/ Oﬁ;}j&%\kgp r&t—c R]llfﬁ%r{ggwg'&e benzm:dazolyl

thigzelvi; @Fég"%ﬁ'pibawéj@z S, st o elhwl Yerg R'and R @piderrndently H or
CaCrakyi Wheh@R, ametigior@thyf, &, kil & iy, beldis dr, trah6 rélativkGo 3ach other.

16§ bl Sl M oyl o pr o o
cofperBIOfRarmuiRI 14389 Mher Rr §AVBI. RyGRHYA fiiazivh bengmiizzolyl, or
imidaeolpot h H. I n one enbodinent, R2 is H |n another

enbchq K/Qpﬁtothe%sge%t 'trge%\?e&%b%mﬁldl&( Pmé&rﬁéﬁ of {%'ﬂ% ngﬁ—ﬂ, i.e.,

enbodi
coTPRHRSRfifermutay14-69 WherRy R+ §r-C&lte or 1GO=ES | I yet

anotihgst otred hspat, theRRvansion btoaweb Ebmdeb@Worrﬁﬁla 14-72,ie.,
co ol.ll%sdéff formula 14 69 wHe thl g@&l e?%yl o%%?op%%(eﬁr(m)er nLor iso).

venti on des conboh
conﬁ%M‘ﬁfd%’O 66?Rﬂch {heriavention Biewidgs comperNdgSf foemulad4T3, ie.,
cofrfpodndsldff@muldbt469 Wherl, R.Li8-—GH,XdcGINRES: ﬂher&ﬁr Snd R6ar3,

inc%%@a%%énv\ﬁgl %rljcn éaalky}alagaﬁ 1 %UBrgl'e%t :ﬁz @%6 o(t%eq_e]rhzl)’od%ent, R;is

etilicl oal kyl, or thienyl, R2 is H Cl-C4 al kyl, or C3-Cs
cyc |I|®a|ﬂ|{r}He,r agyiut, Rieﬁn@é’iﬂorRB&w%ﬁ cb@pburids oRfbrialid 18274078,

R; ic?s ﬂco{?ﬁr‘%rlﬁ aﬁ%f’i‘é bf“rﬁm‘iu‘?as %qsqt heb. 45 3134, 13”5 X@C?Sm Ba,

rovi
130t 186 A9 1310 2@-11 1é~11ac*tﬁ-rb‘thma§20? -ﬂ%r1|$u14a°mﬁ-2@wherem Rqis
-Cyag aikyl-OSO)INKR'RYR) @y oraod.cBalkysod:kO)NR R” and RI), R!_f;‘Rs, and Rs, are

d
H; Q\g%r%?r FQI?QEE%E md‘éB&deﬂtéqu as o?(VII %oﬁeo%gg%ént Ift} and R, are
boty-Gld-BCHPOMR R ar® s@aqo@q&gwpm@nt & RYd R’ are both H, metgyl or ethyl.
In fretranbier aspedinent, BEeadl vAA bf RMar@dIMs Besropginpounds  of

f or +,S sél)?/agcgh?r as %r:t ﬁgg WQ:%%‘% p&vrdgsocro@oﬂnz}%of%?r \ﬁxfe{zf 75, i.e.,
Coaﬁav%a%ﬁﬂemtﬁém oneref fprgutas 18y dBdal kg 13-3, 13-4, 13’r5n 13-6, 13-6a,
13s#, 1B48, aBQt hen0,a8peG i 3-11 kel S-ﬂbbem3419ﬂ133ﬁ@\nl3dﬁ$oﬁﬂﬁwls)ﬂ@$em the

he rogrg d?%}p"% §ym€yﬂoptfoa§l'y su %t%g rv]vqg 1oofr 2fg crnﬁ)uslt at ar%lggﬁpendently

halpgpG-Ct eyt v@rﬂ‘ﬁ% %o@%e@‘z’s cﬂmb‘i’)mﬂ gopp Of g GruC galkylyamino.
17- BoyetistiRanotitarmpettdse bledtoh %\ﬁUéUCO%OW& forRblid -76, ie.,

coﬁ%{bu sdlxll 7@%8]@% %é pwwsu%tlt&ggwjth one 8ro ”B that C?y hatlc%gen C1-Cy

anot her aspect rovi

allyly orniis RIKPPY, 5 50 ‘PCEs OFbemﬁa@om OMM@Mawo\mﬂ e,
Rl is pyrimdyl and R2 is C3, C5, or Cg cycloal kyl.
In still another aspect, theginvention provides
conpounds of fornula 17-27, |.e., conpounds of fornula
17-20 where, Al is C3, C5, or C6 cycloalkyl and R2 is
H.



In yet still another aspect, the invention provides

conpounds of fornula 17-28, i.e., conpounds of fornula
wdZ0020640ere, RL is C3, C5, or C6 cycloal kyl apdr/B2006046039

met hyl or ethyl. In yet another aspect, the

i nvention provides conpounds of fornmula 17-29, i.e.,

conpounds of fornmula 17-20 where, Rl is C3, C5, or C6

cycloal kyl and R2 is C3, C5, or C6 cycloalkyl. In one

enbodi mnent one of RlL and R2 is C3 cycloal kyl. In

anot her enbodi ment, both of R1 and R2 are C3

cycl oal kyl . In still another aspect, the

i nvention provides conpounds of formula 17-30, i.e.

c onployatstill @hother aspeat, fha-id@nidrepreyid B corapdunide byﬂorremai 1 R27,i.e.,
céripdinds of formuld ﬁ‘4-\i?§t }?é?gh %ﬁlﬁ@§§ %ubsﬁl{ﬁ?eo‘ QY@& Qgtlon

provi des conpounds’ 0
“of flavRLIH apothonashsstk dhe irventien Ienﬁrwéﬂworamnni of @rrwé@ ﬁWB e.,
c@npadinlly bf. formula 14-77 Pwiyeéin alieogyhiey| iespetiuied kith draveodg @t is

s of formula 17-32, i.e., conpounds
h£§&¥ﬂpé§?g8ggﬁgggmhere 1:11 is thlen;I and Rgplg C3,

s, laveil @petheraseppt. therinvsntionprovenErTPOURgS pEfomula 14-79, ie.,
ca@yiuaad kffbrmuia 1478 Ukiidiein tiastiebaryl freup ANEkif@Rwing structure:

provi des conpounds of fornmula 17,33, i.e., conmpounds
according to any one of for | 6, 16-1, 16-2, 16-3,
16-4, 16-5, 16-6, 16-6a, /16-8, 16-9, 16-10,

16-11, 16-11a, 16-11b, 16C|12, 16- 13, 16-14, or 16-15
wherleiyat $8R ahsther aspect, pygribvantiy provid&R edtpduthdabkiptmula 14-80, i.e.,

cﬂ\pogﬂdfg%%ﬁmg gjang%nélok lrm% Q%QI\B R18 ?QQ%‘ ET%Q&FSOL' y13 18, 13-6a,

TETHS, b SR G %aar 45 B ARy | i ror 6316 herein the
hetbroyity! grdbers dnturisabstidty byriayl. e biyé embbdimelt, B2 pyeidlylkea pyrid-2-yl.
Incéngthgr e%[)@d?ﬁeﬁte{h%w gyliis a I‘g%-gt Iﬂ?ét él another eml)Q L.htlr he pyridyl is

anot her aspect inven r ovi des conpound
apgidtivla 17-34, i.e., conpounds of fornula 17-33 wher e,
R2 118 ypystill diyibthe pydpeni, thelinvehtivregrolides cdrepoiings defoahyd 14-81, i.e.,

c&ipduﬁ&{?&?lr%%to' "ﬁé AME o ngggmgmt%ﬁ% 312? ng 'a%'z ‘g% 4 *}’é 5 g;%% 13-6a,
138 et HptS de-18¢ kit 1. 43nT1sy i1 - F1%ﬁ§t1?eﬂ3‘éﬁb%14’r@ﬁﬂ3 1522‘”“939'” the
heagrobgydroam thenyl optibnalinsutaintdaatithenbiozlgiseps tha@reluﬁﬂependently

hQérf%alndél -C4 Qﬂyl%pl SaWYZ!FdQ:fCF-e (gyl mlnrc]) %{‘er‘v?n an e Palkyl)ammo.

embdd |Vﬁ*eﬁ'!' angibey %Spﬁytr thﬁ'wﬂnt'%m@romes @m@qmﬁ obpriais4-82, i.e.,
cdrfipoyieds Girfoinies 1a8padkre th thidripV@blip Rsupstutied 86th one group that is

héiégdgggé wﬁ“ aRfi, é%”ylkéa'loglﬁ%cﬁ SHO?‘H&EW&L}H% &fdll(E1—w,k91)amlno.

anotii P S gReher 33pech MRENERD HIPYIFHEL R AHAEN IR 14-83. fe.,
cdnapondsaoffdmB e 14-8R, wheteinreuthidayl @foupas subsaitulet Bith seshiatgen
pﬁgagquﬁghyl ethyl, or propyl (either n or iso).
In yet still another aspect, the invention provides compounds of formula 14-84, i.e.,
compeunds of formula 14-83, wherein the thienyl group has the formuia:
S Cl
\_/ S S ¢
“ o I
in yet still another aspect, the invention provides compounds of formula 14-85, i.e.,
compounds of formula 14-81, wherein the thienyl group is unsubstituted.
In yet still another aspect, the invention provides compounds of formula 14-86, i.e.,
compounds of formula 14-85, wherein the thienyl group has the formuia:

60



In yet another aspect, the invention provides

conpounds of fornula 17-37, i.e., conpounds of fornula

17-33 where, R2 is -CH2-0C(0O)NR R', where R and R

are independently Hor Cl1-C2 alkyl. In one enbodi nment,

Rl is H In another enbodinent, R is ethyl. In

yet still another aspegtd the i nvention provides

conmpounds of fornula 1 -d S conpounds accordi ng

to any one of fornul , \ﬁig? , 16-3, 16-4,

16-5, 16-6, 16-6a, 16- 7 1et8 9, 16-10, 16-11,

16-11a, 16-11b, 16-12, 16- 13, 16-14, or 16-15 wher ei n

R2 and R2c, conbine to form oxo. In still

alfcanether aspratithe inyentionsayidencaiprRANNGS of fosmpia 19 ke-gsompounds
offor,ﬁlgéau‘}vﬁerg?, 39, i.e., conpounds of for rrul a 17-38 where,

is H Cl-C4 al kyl, C3-03 cycloal k or -Cl-C4

the A'ﬁ'ﬂ%ﬂ hetgrogyaieatieyl, wkmrle op@lor@mdswsw atr?defbé%vab!q posiion with

Oﬁa@éﬁ cﬁldgkélk%l/ @]ﬁbs@lll@)xyshérbalkyl haloalKdy Sﬂy‘defyﬁ@N ABfioxy,

aspec t e |1 entl on provides co ounds or mul a
eyl e SO, TP PO Grrsailkamont Pefesadsyl, #Y1 ps-SO
HyRfEpt WMéreCHagﬁch)éhd Rh IS nﬁ e‘ﬁHEﬁ’tﬁ/ %F‘b cRélkyls ahti | n
an ot h er enb t I n

the B-tjag isyeazely, imisiazelyl, pyrméyh tﬂeéqiyh mrobﬁlavh %ﬁZ@@Wme§Z°|Idlnyl
Ofsoié%mjmnﬂﬂzfégér pa[sldﬁ eac,‘h S oE{u?rfaﬂi? %s"i‘ittﬁgd ata

wher e cycl oal
esubhstilutable position \sﬂftggwaltfwusqmepq eaﬂwGth alkyl C1-Ce alkoxy,
eaRRa @galkgénhﬁo SB-didh14ninb 08 /-&Y hik thio, halo, b‘lGZth'aHalkyl
yet ano her the 1 rvention provides conpounds
oﬁrﬁohﬁ@ﬁ'&O’MDﬂEheﬂY' , conpounds of formula 17-38
where, R is -Cl-C2al kyI OC(0) NR R*, vvhere R and R'
are independently H nethyl, or ethy
sk another gspeat, the jweetiory mevndeﬁ/eqmmmdp obioraia 1@oh@omm@0unds
I conmpounds according to any one
o e'theff#'g?'guu‘lﬂg&kﬁlﬁé-vﬁ%mﬁ% 2, 16-3, 16-4, 16-5, 16-6,
16-6a, 16-7, 16-8, 16-9, 16 10, 16-11, 16-1l1la, 16-11b,
16-12, 16-13, 16-14, o 16-15 wherein R3 is NR R', OH,
hal ogen, R3a is H or bg@ tergpycljgalgy.lld R3a conbine to
formoxo, =N-OH, or = -Ca alkyl. Rl is H pyridyl,
pyrim dyl, ClC4aI|1(I M, Cl-Ca al kyl,
pyrimdyl, pyri dyll_-{ R,0r imdazolyl; and RI,
and R2a are both 'Fia [ n §f| Il yet anot her
aspect, the inventi s conpounds of formula
17-44, i.e., con‘pou%ﬂ mula 17-43 where, R3 is
NR R'; R33 is H andBRl and R2 are independently
met hyl, ethyl or propylotmu@re) S0). I n one enbodi ment,
Rl and R2 are the sane, and they are cis, relative to
wherellach ot her. In another enbodinent, Rl and R2 are the

the he‘é@&@clo@"@l % ay |sadpﬁiohélf9rb‘ézbsﬁt€t|eata't &%ubﬁlt@caﬂa p@&lh@ﬁ wnth Halogen
er enbodinment Rl is neth &Nor et
or™

Cr-Ca Akl 5+ Lnlkayy. haltay, hoalspion hAERYIoEN: StoRY. AVIaNNH o-S0=(Cre
Ce alkﬂ?bNFﬁ'H"ECI; ck Bikahéyl WIBMR%WI B2-3G,-KRHY Wherldakh RPand R” is

X (n or_iso are Cs, relative to

'"dep%‘é’é’ﬂ Yo'l 196 (- qar?‘ﬁ)’t anot her errbodl ment Rl is methyl and
R2 is methyl, ethyl or propyl (n or iso), and Rl and
R2 are trans, relative to each other. |n anot
e'r‘i‘t%l??'}?éﬁﬁpeﬁt the inveptan FHHYE!"?@“P'EP%F'HW f°”@t“ﬁ I6 br‘ e.,

compdzrnaabt foﬁﬁul@ﬁsl waéreuramd Bingi8 yFZoR, ‘ﬂni@biolylr @}raﬂw Vtﬁai

t her nother enbodi e , 1S et
yrrollagyll, yrﬁ,éQIh‘lmyI ug%clj Il%glryl ﬁ%ﬁ%ﬂ erm,ldyl ngyrldghoeq% Cgmljllch is
unsubBuege trans, rel at ive to each ot her. In still
yet another aspect, the invention provi des conmpounds
of forrmula 17-45, i.e., conmpounds of fornula 17-43

where, R3 is NNRR'; Rae igqH and R is H, nethyl,
ethyl or propyl (n or iso); and R2 is H, pyrimdyl,
pyridyl, thiazolyl, or imdazolyl. In one enbodi nent,
IR, is Hand R2 is pyrimdyl or pyridyl. In another
enbodl ment, R1 Hand R2 is thiazolyl, or imdazolyl.

Y Y LT



In anot her aspect, the invention provides conpounds of
formula 17-46, i.e., conpounds of formula 17-43 where,
R3is NRR'; Rae is H and Rl is pyridyl or pyrimdyl;
and R2 is H In still yet another aspect, the

i nventi on v des conpounds of for
AR asBict S e aiolaradde GapouRds DL NS, e |
compdﬁndef fo‘ﬁmDMHIGdWhereﬂfthE)H fig b the drehul2 s pyri m dyl,

pyridyl, thiazolyl, or imdazolyl. I n anawher
aspect, NLhe |nvent|oaMprOV|des conpounds of formyl a
17-48, i} e., co 7-43 whe \;s H
an j n or iso). N
anot haf ewodi nment . eR, anothe /
enbodi R2 is et mbodi nent R2 |

propyl (r or iso0). I'n anot h&r aspQEt the 2
whereinR S ¥ HOD,-B§ aKyIdes-Og akpRy Résind) fC fCy aikylidmihd; @9C, diakylamino, Ci-
%nq§ of formula 17-43 where R2 is Hand Rl is
CsamW@Fhﬁ?o E%§WpQﬁpEropyl (n or iso). In another
emmfétmabpéat thé tlrth@hﬁdH proigaes/@dm@dlmabef foernblledu(en@nte RL
er  enpodi pr opy n or
compqug§ of orinulat6 RROREH 18 Eoas R R MHEp oG - t ho
I nvention provides conpou of formula 17-50, i.e.,
conpounds of fornula -43 mhers R3 i s hal ogen; Ru,
is H or hal ogen; and tr e i ndependentl|y
met hyl , ethyl or propyl (\n iso). In one enbodinent,
RI and R2 are the sane RN hey gre cis, relative to

wheref50 I8, GI-Cr el gt Blin®): Hiand Gz iy diER, Gy feialigmino, C.-

C4amﬂthhman©Fberpmﬂdelnent R, is methyl or ethyl and R2

TSR peeat e rfenRn v o RO gt R A aRr TS dp-

compaundp wf fofmulari 6, whgreirathe Binghab the ferileci s, rel ative to
each other. In yet another,enbodimrent RL is nethyl and
R2 is methyl, ethyl or_ progyl (n or iso), and Rl and
R2 are trans, relativ ch_pjher. In another
enbodi mrent Rl is ethyl Is nmethyl, ethyl or
propyl (n or iso), and R2 are cis, relative to
each other. In yet another odi ment 73 WO

where(08,4 194408 PaIkyIIIS2 00 BIkO#o @aHndRIC, Gy atityigrhinanC-B2dialkylamino, C,-

t hyl hyl or propyl (n or iso), and R, and R2 are
Ca alk 'Qnﬁgbr€%%¥f9@yp£ each other. In still another

elmteodithee abpdes, the mv%nqrewﬁéﬁcaapmmdy\bemrrﬁﬁlaa@es R8§
are t S ~ Lhey. In still yet
comp%wgf HE&"&@‘%@& Wn?yﬁ@nﬁ?'é\#) =79 I?ﬁ'? tB? &IFH'E’S compounds of
formula 17-51, i.e., conpotfids of fornula 17-43 where,
R3is OH R3ais H angd Rl Bnd R2 are independently
nmet hyl , ethyl or propyl 0 o) I n one enbodi nent,
R, and Rz are the sanme, and Jﬁef°are cis, relative to
each other. In another enbo¥nent, R, and R2 are the

whereﬁl"’\iqE 1s ané} %‘2 %Iﬁgg-gt %@(ﬁgy ﬂf’rﬁrlld'?‘tdﬁecfe agﬁlﬁg,t(?]’y{se&alglﬂaguno Cs-

C4aWwanbmhy¢EmethW¥Wbr propyl (n or |so) I n anot her

e i I I
o RABIOHEF Bt hE VBRI el Eodol L BYlorm il W0 B
compasida oblorreula 1|6nwpene1raﬂietﬂamg kasdbeiforania:Rl i s nethyl and
R2 is Methyl, ethyl or propyl (n or iso), and R, and
R2 are trans; relative to each other. In another
enbodinent R is ethyl and R2 is nmethyl, ethyl or
propyl (n or iso), and R, and R2 are cis, relative to
each other. In yet another enbodinment R/ is ethyl and
R2 is methyl, ethyl or propyl (n or iso), and R and

R2 are trans, relative to gach other. In yet
still another aspect, the invention provides conpounds
of forrmula 17-52, i.e., conmpounds according to any one

of formulas 16, 16-1, 16-2, 16-3, 16-4, 16-5, 16-6,
16- 6a 16- 7, 16 8, 16 9 16 10 16 11 16 11a 16-11b,

A PN A LS - AN oA A . AN A~ § - p—— .




In anot her aspect, the invention provides conpounds of

formula 17-53, i.e., conpounds of fornmula 17-52 where,
WRA0anet9RB2 conmbi ne to formoxo; and R is C3-EBI/US2006/046039

cycloal Il cyl, pyridyl or pyrimdyl. In yet

anot her aspect, the invention provides conpounds of

formula 17-54, i.e., conpounds of formula 17-53 where,

R2 is H Cl-C4 alkyl. In one enbodinent, R2 is methyl.

In anot her enbodinment, R2 is ethyl, in still another

enbodi nent, R2 is isopropyl. In still another

enbodi nent, R and R2 are cis relative to each other

I n anot her enbodinent. RL and R2 are trans relative to

each other. In stilt another odiment, R is

pyrimdyl and R2 is H 1In till another

enbodi nent, R, is pyridyl is H In a further

enbodi ment, R, is cycl opropy d RRis H Ina

further enbodinent, Rl is cyclgﬁgopyl and R2 is H

In still yet another aspect, the ¥nvention provides
wherajpdRua thsH .of - € calkgl| Gy -Aa /atidxy, amvieo,, Ce@ygokuamdiao,af,-E adiditkpliamino, C;-
C}nggmmnggqm%ngggquBZ conblne to formoxo; and R is

H o such as _met hy ethyl or iso rOﬁ%|%u

In aﬁ&t“h@?""%%rp%@?c" ‘t‘ﬁé’VPﬁRPé‘rﬂrP‘B?Fsp“rct?‘\ﬂ%é%s%f ﬂ‘ﬁ‘gtﬁt 6 f-e-
cdmwdunbaadcbnﬁﬁg td ary.one @b fapaulasi 363 16-ay 1846, cor 18-65 vhated®.gis H, or

iRé bﬁyl 'ln gl:lot ezhl\l;@ﬁlmenlt "R og%h%w ﬂ't ém%kothlg\zeﬁéom%ﬂy\lvhen the

n anot her e di ment In st anot

Reo 53t Frgfiec e§2° ?§atb§8p%p*y¢ 1-C4 ﬂk@tv, £1-Caplbythigy halo, CFs, or phenyl.
Ineyebanhtmerembogingent Rz issH.C1- C4 al kyl, then R, and R2 are

c Ints) lﬁ@n@th'ey Ssﬂe‘at %ﬂeclnvé?ﬁlgﬁ Erovﬁéf c&lﬂp(%nigg lot %ﬂﬂﬂlggé-'f ie.,

di ment R2 "are

c??%h@d?QT%W?W§1?6”@%E%tWﬁ%€P9h?% 29T enbodi ment
Rl and R2 arg“the sane,{"and are yl or ethyl,.
In stillLyet lanoth aspect, }he |évent|o pravi des

a

compounds fqmul a -5, N formul a

17-52 wher ;:5$ and eg(ﬁ both Fn sy Rko
yet anot her aspect, the | ven@ n pkovi des e%ﬁwounds
of fornula 17-58% i.e., cBpounts actdradi gy to either
formula 17-53 or 17-55 where, IR2 is pyrimdyl,
W%qu% Is t-tt QIZ 3;2, ll)éyr 'Cy- 4a0knﬁ'xy nth%:q%t(%earll?yé ﬁmdé rg:'\aﬂl%amlno Ci-
Cy %’klt"h'Pa'zQiq’ ﬁFz @rpﬁerﬁ"dazol yl. In still anot her

enbodidnBiher agdeer tH%lrml/&mB@brobtde& B&Hp@&\daﬂﬂfoﬁﬁulgﬂ s-st:i &,
ol 8 LA GRTP Molh el e BIBHIEL ST e e 1o

each other. In still another &nbodiment, Rl is
pyrimdyl and R2 is pyrinidyl qr pyridyl. In yet stil
anot her enbodinment, RL is p (/d Hand R2 is PYrim dyl
or pyridyl. In a furt her enhw§p§Lnt Rl i s cycl opropyl
and R2 is pyrimdyl or pyridyl. %n a further

enbodi ment, Rl is cyclopropyl and R2 is pyrimdyl or
pyr i lgyanother aspect, theringgniemprovidsp eenpounde of ieurawa 161, i.e.,

cAMhBUhEE &F BARNL 4B Aghe®din tH BHh@hdd theYornfuf;, conpounds of

fornmula 17-52 where, R3 and conbine to form =N CH,
and Rl is C3-C6 cycloal kyl, pyridyl or pyrimdyl.

In yet another aspect, t tion provides
conpounds of fornula 17-60, i.eN conpounds of fornula

17-59 where, Ft is H, Cﬂ-CMH%WkQ . I'n one enbodi nent,
R2 is methyl. In another enbodimept, R2 is ethyI in

still anpother ephodinment, R2 is iso n sti

anot REPOBELERERRAE MertarhpoRseapanersos Bl fende B dbdson
comaneinds piformda hgrwhendio terRring had thafielm@&: are trans

relative to each other. In still another enbodi nent,

Rl is pyrimdyl and R2 is H. 5hgzyet still another

enbodi nent, Rl is pyridyl is H In a further

enbodi ment, Rl is cyclopropyl and R is H In a

further enbodinment, Rl is cyclopropyl and R2 is H.

In stlll yet another aspect, the |nvent|on prOV|des

o Y c o A = o~ oa o o R



In still yet another aspect, the invention provides
conpounds of fornula 17-63, i.e., conpounds according
wo oooeioédeesr formula 17-59 or 17-61 where, R2 i SPCT/US2006/046039
pyrimdyl, pyridyl, thiazolyl, or imdazolyl. In one
enbodi nent, R2 is pYrimdyl or pyridyl. In another
enbodi nent, R2 is thiazolyl, or imdazolyl. In stil
anot her enbodi ment, when R1 is not H, then RL and R2
are cis relative to each other. In still another
enbodi nent, when RL is not H 75 then Rl and R2 are
trans relative to each other. In still another
enbodi ment, Rl is pyrimdyl and R2 is pyrimdyl or
pyridyl. In yet still anotherig::odinent, RL is
pyridyl and R2 is pyrinidyl or | pyridyl. In a further
enbodi nent, Rl is cyclopro R2 is pyrimdyl or
pyridyl. In a further enbodi , R is cyclopropyl
and R2 is pyrimdyl or pyrd I n anot her
aspect, the invention prOV|des Jﬁﬁpounds of formula
17- 64 anbther. aspecteundstiod plooitisditdngolmas offaeh8a 183 18N

{?13%' oa fﬁﬁn"ﬁ{:?% 3&@@'%& &ﬁﬁﬁ%g¥érmu%nd R?]' Ith -6

anot her aspect, the i nvention prOV|des conmpounds of
formula 17-65, i.e., co of formula 17-64 where,
R2 is H Cl1-C4 alkyl. In o s ment, R2.is nethyl.
In anot her enbodi nent, R2 i hyl, in still another
enmbodi ment, 52 is isopropyd. In still another

embqq 'sﬁféhtothér Bspé’d? C{hé %v@ﬁtﬁ)ncdré\/lcfeglc%mp\ﬁﬁnésoof ?&&'ﬂ{aofé“% ie.,

are trans re

°‘1“b°°83‘g%a°8ﬂ?é’}9 "°|""ﬁ‘y§{‘? Pf f°5ﬂk‘i?‘hé§‘8e1r?o%d%"r’r€n‘t° wigrejRgo is H, or C1-Ce
ally.r inreindtpler emtodent Rt is phenyet Instill bhotherainitediment, when the Rag

gr@ﬂ@@@hm to B%afb%ngmo l%%lr ggglﬂo?ﬁcr%gkyﬂhfb ﬁalBU(flE DEf phenyl. In
ye?ﬁ?cg re”g’r?ﬁﬁ‘&?%e%t’ g‘ﬁa i s cycl opropyl and' R2 |s H.

| n 90 phdthgreds pactothleemveaaqnembyndédﬁ@nh poveds olfompriavs-des, i.e.,
cdﬁ%ﬁmor@ingﬂg Tk Ioﬁe & roRfulad 16281 6059 B! r’igswﬂérefl'«o r g‘ét‘reno Cy-

oL E{ q R3a conbine to form =N
%?‘Q/ﬁm'“%: 4 '?EV%”"(B‘P 01-C4 alkyl (such as net hyI,
et hyl or isopropyl). In anot her aspect, the

|nVQNEh&ﬂerFHsQ¥étdﬁ§|la R ﬁdée},fr%cfn%gmljgoﬂfzmﬁﬁmé 18 e,
"TPEBTCFS %i"%\‘i‘? g‘r‘g’g‘&f%ﬁ’?% ¥PEE: | 0 anot her

enbodlnent, R2 is e in s |II anot hef|” enbodi nent ,
R2 is isopropylg‘ln tilk’ano her ephodi gent, when FR
is Cl-04 al kyl, t R, |re ci \feNat|ve to

each other. In stj Lﬂénothe odj menty_yhen R is
Cl-c4 alkyl, then R and R2 are trans rel ati've to each
ot hd? anqther A3BetH ethe dMsBERTRIAtIdesFEompRN RO fpia Uit 6-Sarte,
coampdudseof ferinnd 16) whetdnyihe B-ring has thd for@bilal | yet anot her
aspect, the invention provi des.conpounds of fornula
+ 17-68, i.e., conpounds accordihg to either formula
17-64 or 17-66 where, R2 Lmdyl, pyridyl,
thiazolyl, or imnidazolyl. In\ongNenbodinent, R2 is
pyrimdyl or pyridyl. In anofthed enbodi nent, 52 is
thi gz8other a@Bedtnihg #eRhidn pr!:ﬂdecstd&rrlpoﬁnég &%mﬁf@%ﬂhﬁ‘@t

are cis relative'to

C°5’§8W‘C§m&rm“\anmst"’l"ﬂe'rhﬁ'ﬁtsﬁé’lg NEsRRcREHE: when R i's

not 1-1, then Ri and R2 are tfj{dns relative to each
other. In still another odient, R1 i s pyrim dyl
and R2 is pyrimdyl or pyridyl."n4n yet still another
enbodi ment, Rl is pyridyl an@:ﬁ? is pyrimdyl or
pyridyl. In a further enbodinent, 'RL is cycl opropyl
and R2 is pyrimdyl or yrldF In a further

enbodi nent, R is cyclopropyl and R2 is pyrimdyl or
pyridyl. In a further aspect, the invention provides
conpounds of fornula 17-69, i.e_, conpounds accordi ng
to any one of fornulas 16, 16-1, 16-2, 16-3, 16-4,

DI — AN~ AN o~ A PN AN~ AN~ A PN AN A N A




PYridyYl, pyrimdyl, -0®2-C -C4 al kyl, Cl-C4 al kyl,
-Cl-C4 alkyl-OC(0O)NR R ', benzim dazolyl, thiazolyl,
woeoornsgazol yl, and R2 is H, nethyl, or ethyl;preires®odd46039

and R' are independently Hor Cl-C4 alkyl. Wen R2 is

met hyl or ethyl, RlL and R2 may be cis or trans

relative to each other In still another

aspect, the invention provides conpounds of fornula

17-70, i.e., conmpounds of fornula 17-69 where, Rl is

pyridyl, pyrimdyl, thiazolyl, benzim dazolyl, or

i m dazol yl . In yet another aspect, the

i nvention provides conpounds of formula 17-71, i.e.

C Onpm%%epésd‘ee( fﬂél |ﬁ’ve1=1?|ot6gro‘0@€£ @0m5§un|d§ of 3kRakR 69lr5 ie.,
Et the invention

°?5PQRH“G§§f fesna uﬁd’%heé%/'" fr@ra%ﬂf‘%ﬁisi%‘?gom]mae conpounds
of forrmula 17-69 where, Rl is t hyl, ethyI or propyl

(eithern or iso). anot her aspect, the

i nvention provides conpounds f\wprnula 17-73, i.e.,
conpounds of fornula 17-69 %, Rl is

-CH2-0C(0)NR R', where R an are independently H

or ona@ztraragnect the lomﬂtlen’gwldﬁen@mpm‘dis@f rmylg 1 nigt- H@mpounds

oﬁﬁhmﬂémhs -R2s 251688 MM-4, 16-5, 16d6 16®a16-ur teher16a% necio, 16-11, 16-

e I P C unas. r

| LA G5 BTSSR Eoon,

Clﬁsdycloalkylzlkylm:@yl biphenyl, IeBylCEs elkylisucaés bEgzyt or pigergthyl),
y%xyéﬁcg-gkyl ]cﬁ'nlaéhth}léxﬁﬂqébs ah@l LMRreid Backla IjgﬁoLﬁs optionally
ST B RN e TR SR

aﬁmw R3la Gare iyl Walere-GTaliemal, '@(OW%RI nH@ﬁ%ﬂ@@fﬁW& @1(%?‘2)1 20~ -

@é._gcghé{'yk)bklnddzﬂ\ypF@ra@tﬂ?oﬁirﬂﬁﬂﬂ ttholﬂnﬂjnﬁ?I BitrReth@tpgrazolyl, N-

bﬁnzy ;?yéaa 3% r?x?pramlh%%tzéllyl 8? |n o({azolll’yh ar@ %a an%ﬁféaR boﬁpq
enboth yet aogthertaspectsthe dventsdin nrcrvmﬁjcqmpqugds efdpinsig 1 7a ie.,
cbRp¥fiids %ﬁfbfrrh@ré 1as\pﬁe%m Rzi'ehydacsg%m h@dsgemr oyicd akyl, c:;,_-C6 alkenyl,

SFI”gp(ﬁs %ﬁréyq fouP (ﬁ' ro[ﬁfl na?{%\?ﬁstl uted With 'Epo‘%%gé h%§%§s E”Q:e alkynyl,

19 And”ionel U
CaiCsaypioatiuyk Co L «fyvgloalkyi&s- C]s'ﬁlkyl:l phenyl. gehthyicphamy -kam naphthylC-

C‘é‘@ﬁ‘(SIIeWHer"ehfeé&ﬁta%f grYip lidaptionhiydHuBERutes witRn PR, 4Nyl 5 groups that are

CBLL bR, 3, 1o, % BB 8 SUE O v .
alkakso aC@)NR' RiaiNEER k bxgroxiy-@-Ghe)- z-QENC(Q)@IR oRRenyl, pyndaz| nyl,

Wayﬂnﬁl B‘X’In‘ﬂiﬁ){ thlazglgzp\(rﬁ}r (ométhitypyiazotyl, NEbdRzy! plikaz08!1, oxadiazolyl,
o ? | mg%) , phenyl, or -602-NRR', where each R
ﬁﬁ@%& i a@pendently H or Gi-05 al kyl .

sti | In yatentiber asppeicthe ﬂtwc?et@mvewﬂ%?pwwefsfoe‘aﬂ?)émd§
cOpb@idYf ﬂ)rﬂn7taﬁ5awhdzrefn R, i€ BYygpedendl pyriafyl, traazaiyt, ydmidyh pyrazolyl,

p\é\'ﬁcﬁ S td’] % tanr Ph0| | %}{/loi?g&ogg %ﬁeﬁ%ﬁ%@% éCBeQm}‘q p)Irrb?yloxy Cq-Cs
allgl, gt ﬁhfalzouﬁm ﬁeps akyeert- Coﬂa@"ﬁVh@@ﬁ@Hﬁ*ﬁfﬁ? afkyls where the

heRrgUBaIRyI @fotpri pibizihyt E)'i'l‘?bhdlnlyle morpghahiQ uridsogiholinyl,
.ﬂ?'omf"iﬁ’lhg"ndl ? g d|o>?c?et, ﬁetgag@gﬁlrrﬁﬂp ok I?th?%hc%&ﬁ \M*?‘eréhteaalﬂ ﬁgteroaryl and

ri ng nitro
betergayeloaliidgrrup inspicelly qqﬁ)étltp’f@\glé/ﬁm QR 9BV gegps tha are’

IfREBAIENE hﬂﬁ?éno oA kil céﬁ:s alkoRy, ,C1mmaarwwd$:amgmmlm halo C-C,
0_an
il GRE S ARVl Sy G CN iy P
pméml nyrtrWéylhfétaéﬁalmlcWidab!\kfyﬁthg'rmﬂiows N-bRreHgERTSIV): Rypdiazolyl,
Q&ﬂﬁnﬂmhMaggpstltuted with one or nore groups that
are '|r¥‘9 ano gpetaslpgcthm 9 eervlltton %ro%egkwg)dunggof formuia 17c¢, i.e.,

compounds of formula 17, wherein R, is hydrogen, -CO;R’, CONR'R”, C4-Cg haloalkyl, where
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C1- 05 al koxy, hal oal kyl, hal oal koxy, hydroxyl, CN,

aryl oxy, aryl al kyl oxy -S02-(C1-05 alkyl), - NRR",
wE100066@lkanoyl , pyridyl, phenyl, or -502-NR RCT/UAB®DE046039

each R and R' is independently H or Cl1-05 al kyl.

In still another aspect, the invention provides

conpounds of fornula 17-76a, i.e., conpounds of

formula 17-76 where the thionorpholinyl group is not

attached to the sulfur of the SO2 group via the ring

ni trogen. In still another aspect, the

i nvention provides conpounds of fornmula 17-76b, i.e.,

conmpounds of fornula 17-76 where the thionorpholinyl
thgrhaltalkysgradis m:lpedndnp sdilhﬁtu.ﬁ&d With CpE, alkexySCORCg halugikasiyalkyl,

n e t t
ifd?g)gjdfﬁ' o‘hél r OVEI nalkano RIS QY)(? ?eb ﬁ& %%Flltp?,?gw i élm “CoCe
a'&ﬂrﬁféf@iﬁ@ c@mcduamyl 'NB Ranyheseie egeh poyt SFAVRS @eowyﬁebsmuted with
1,204, 4 nsilsugtoniss th&-aldindeperiByityOiBodah, tpcgrwkﬂsc,l&ﬁ alkdxyt Q-

C%n‘o@lcké{? bn% az% fl.@\lo\eh 4%1%%h8(&wo Zﬁyg%xyl ~O~(CH2)y2-

oxi‘de opti ondl
Osuﬁ hQRJtré@nw IPWdéﬁ@V'(ﬂW?ﬁHTVé PyTimisys tma?@tv! &ydyl, N-metnyl pyrazoly,
NLU’éHE)Q%WéQBM anhﬁtlzegﬁﬁxaz@yl G5 imibtkadiyl; dpd- WReralRkaXy R” are

Xy, hydroxyl, CN, aryl oxy,
'"QQ‘Lﬁ%% Hor % al kyl), -NR R'. C1-05 al kanoyl,

pyr i Wet arpm ﬁSPeQSr“‘e B@QDtNRFPV'dWOEWPf@r a1 7R i.e.,
cdrBipdunde pePeanE Y, whevdin €1 isCHdadget) or -Co-Cs alkyl-OTXHthieterocycloalkyl,

wﬁ&gttﬁefe ert%f}%%@&alky gr%ub %V éra? %grgy%}cq cg sﬁ rﬁ?rgﬁt%{‘we%x%orphohnyl
thigmeorphpligWoT §ﬁ’dﬂxid|¢ylletr Q’FMUWagyln@'t imigegalidinydl whereimeterocycloalkyl
gﬁ)Ub f%pt@ﬁaltyfb@bﬁmecgww Bn&/ blamb*éﬁ_;rbud%ghétl afré ﬁhgé;ﬁbndently halogen, Ci-

I »
Qnﬁ%tbhgg%ﬂ? & nﬁziﬁbpa%%;}; 95} o hg dun Ilgox? -C(O)NR'R”,
NS Rb Y rozs PH G ﬁobfﬁﬁonmrp!h@w@?}lnygPwaﬁmvlspvrlmldyl

thitizb e deyi N- &.@@xywréwyl N—bél’&‘?l YRz, Qi;tad.atcawda@zayln& imidazolyl.

nit rlo nother a ch d’ne |n¥e¥1?or|] ﬁ{]ﬂgndlgggorgégfn%ts ‘of Formulﬁg\f%m I on

provi des co
cferBinds ﬁ@foffou'aih% dfiel. 86-2 86-FulGed, 1665.115-G J6H8ad16-7, 16-8, 16-9, 16-

10 netudneg1a,6|el’51,b 96-12M6-0318 604, boTes Aherdih, RWpirmyanﬁiazoM
te

7-7
lmplcliang rylsj (E)e ﬁjfurgrﬁﬁ‘ erqé?tfugtlanglu%sr{z:r?nﬁ?ze dy?ﬁﬁﬂ??@/n lgoq,u%opnﬂ qumoxalmyl
ayjpaagiry Lt yaityleneC+ Goriisb hgarefuianiiarogehs alkdl- Emzathieplyloxy C+-Ce
alfc)l- 4eindlihexy C,-Ba4iRal ikauindna&a/ mocxsyatkﬁm:rr@xaﬂnym@\b,-ce alkyl,

rvl a | ax
q@iélzag?@f? Zc% g& An‘(\X 8 éﬁlﬁlkyﬁgg@% g&kﬂo&;ﬂ? Wﬁendmyi -Co-Ce
aléﬂ&P@)ﬁﬁO'wa &r r%c%qﬁ‘fv&ém(wmqrmh@i ~viEredp R@qh heteroaryl, and
hétBro8ydiddikyRh§Rlp @& optioRaR subdtided Witﬁ Bhé BNMPreyrb @R 3Ihat are

. yl

m?&?g?nﬁgﬂﬂﬁafﬁ’%ggfn% 31{(3?{ ﬁf alké ?@W%Wpﬁalg Cy-Cy alkoxy,
-GHPPMR e ot NRR s Rl %’E}'F f"ar(CUfz)1t ﬁ)eo §@Rg PRIy \W%\datzh‘é' P}’fﬁa'”y'
ﬁlrﬂizﬂyﬂgtﬁi&zoiyl pyridyl, Nlets{iigytazaR R NaginzAgR eRbly!, bR&tiazolyl, oxazolyl, or

ds of f la 17-78b, i.e.,
'""5'62%31 gQ g’%/d qu% oo@ﬂgg \?\hgre ?L(remt ﬁl onor phol : nel

gr ou';!? 31955"&%”?%@%@%13%%9 nMention)| A ‘deQ?fCONﬁ’@“'SBZOf@j?"Wﬁ? rip e,
cériygountd® gf Bihiil@ @811, wherein R, is hyuny@n RaI6gde C,-&3 PRGL C-Chaikenyl,
whg%et‘ﬁé élggn)}? 8%%};)%e§§t?o?\%o%(2§tup |&romélo§ Irr\]OZe %%b%éns C3-Cs alkynyl,

10 "any one
Caﬁ@wpﬁé!kwsj@n@e%bii yICofe aﬁ/w* W@Vbﬂa%hy'fﬁﬁﬁﬂpa% EW‘ pgphthylCy-
Ct alk@ndlhdraidldadh BE1 dréup &, optibR4IGisDbstieed@itien OF BCk itlskyrbups that are
pLian ups e t

mgé&e#@re}étﬁj @lt%%ha%he%lglkyﬁ 61 ﬁﬁ%ké’ﬁdé 1B é!kahwléﬁ/l %al% %i%%zl halo C4-C,
alkPRYy OB, BBy ORIy o -G PN yEhenif iSRRIy,

CN, aryloxy, arylal kyloxy , -502-(01-Cs al kyl), -

NR R', G -C6 al kanoyl, pyri dyé phenyl, or -S02-NR R',

where each R and R' is |ndependently H or Cl-C6

al kyl .



In still another aspect, the invention provides

conpounds of fornula 17-79a, i.e., conpounds of
wo oomaé@14.7- 79 where the thi omorpholinyl groupP@BUSIING/046039

attached to the sulfur of the SO2 group via the ring

ni trogen. In still another aspect, the

i nvention provides conpounds of fornmula 17-79b, i.e.,

conmpounds of fornula 17-79 where the thionorpholinyl

group is attached to the sulfur of the SO2 group via

the ring nitrogen. I n anot her aspect, the

i nvention provides conpounds of fornmula 18, i.e.,

conmpounds of fornmulas 1 or 2, wherein Rl is phenyl,
pyrenay| pyrim‘dyi dﬂﬁidllw | pyrw‘ﬂ?&?éﬂwll\fsgawwrmwhzyl b{ﬂbfxﬂﬂl Hadiazolyl,

L yl pyrazoly enzyl pyrazolyl,
)g%glépé g]é% Eﬂi’oxazol yl, or imdazolyl, -CO2R,
- CONR'YRt anqﬂw [ggpect, thqywenﬂon PrOyjisigs, compgqmqﬁ of fq;mg[ﬁ Wb, ie.,

céddhpdufls of PRNIE 111 whdreRaTHs BREsHSNEPERIYYI, ﬁnézﬁ@ﬁ FEWWIQW b%azolyl,
oA EL b MBI A b gy BB Y v
albv{az@htyzolyl@w Grieriin| of FGo-Bhalky- Cpﬂi@mybterqbyc!p@kwywmedy the
hét@r@c@ddl@ggrbﬁp %yﬁlﬁé‘gilu)h py‘rrmldilr%if Qhé’rbho!myf fHYdrphotinyl,
th o:[ﬁ':ogzrko %{Ig; %%Iro&%ltastg)(rg%y&‘rgjﬁ%kg ?,r 'Wfd@%{"dﬂﬂyl M\Fredn ?ach heteroaryl and
heleronyddalkvh@roHp issontipra iy sabstijuted yyith poe oriorgtgreups that are
independently halogen, C1-Cs alkyl, C4-Cs alkoxy, C1-Csalkanoyl, halo C1-C, akyl, halo C4-C,
atkoxy, -C(O)NR'R”, -NR'R"”, hydroxyl, -O-(CHz)1.2-O-, -C{O)OR’, phenyl, pyridazinyl,
pyrazinyl, pyrimidyl, thiazolyl, pyridyl,v N-methyl pyrazolyl, N-benzyl pyrazolyl, oxadiazolyl,
oxazolyl, or imidazolyl.

In yet another aspect, the invention provides compounds of formula 17-1c¢, i.e.,
compounds of formula 17-1, wherein R; is hydrogen, -CO,R’, CONR'R”, C;-Cg haloalkyl,
where the haloalky! group is optionally substituted with C,-C, alkoxy; C+-C, haloalkoxyalkyl,
hydroxy C;-Cs alkyl, C,-Cs alkanoyl, phenyloxyC,-Cs alkyl, naphthyloxyC,-Cs alkyl, -C¢-Cs
alkyl-OC(O)NR’R”, -Co-Cs alkyl-NR'R”, wherein each aryl group is optionally substituted with
1, 2, 3, 4, or 5 groups that are independently halogen, C,-Cs alkyl, C,-Cg alkoxy, Ci-
Cesalkanoyl, halo C.-C4 alkyl, halo C4-C, alkoxy, -C(O)NR’R”, -NR’R”, hydroxyl, -O-(CHz).>-
O-, -C(O)OR’, phenyl, pyridazinyl, pyrazinyl, pyrimidyl, thiazolyl, pyridyl, N-methy! pyrazolyl,
N-benzyl pyrazolyl, oxadiazolyl, oxazolyl, or imidazolyl; and where R’ and R” are
independently H or C4~C; alkyl.

In yet another aspect, the invention provides compounds of formula 17-1d, i.e.,
compounds of formuia 17-1, wherein Rz is hydrogen, or -Cg-Cs alkyl-OC(O)-heterocycloalkyl,
where the heterocycloalkyl group is piperazinyl, pyrrolidinyl, morpholinyl, thiomorpholinyl,
thiomorpholinyl S,S-dioxide, tetrahydrofuranyl, or imidazolidinyl, wherein heterocycloalkyl
group is optionally substituted with one or more groups that are independently halogen, C4-
Cs alkyl, C+-C; alkoxy, C4-Csalkanoyl, halo C4-C, alkyl, halo C,-C,4 alkoxy, -C(O)NR'R”,
-NR'R", hydroxyl, ~-O-(CH;)1,-O-, -C(O)OR’, phenyl, pyridazinyl, pyrazinyl, pyrimidyl,
thiazolyl, pyridyl, N-methyl pyrazolyl, N-benzyl pyrazolyl, oxadiazolyl, oxazolyl, or imidazolyl.

In yet another aspect, the invention provides compounds of formula 17-2, i.e.,
compounds of formula 17-1, 17-1a, 17-1b, 17-1c, or 17-1d, wherein R, is pyridyl, thiazolyl,
imidazolyl, benzofuranyl, benzothienyl, benzimidazolyl, quinolinyl, isoquinolinyl, quinoxaliny!,
or quinazolinyl, wherein each heteroaryl group is optionally substituted with one 6r more
groups that are independently halogen, C,-Cg alkyl, C;-C;s alkoxy, halo C;-C, alkyl, halo C4-
C4 alkoxy, -C(OINR'R”, -NR'R”, hydroxyl, -O-(CH;)+..-O-, -CO;R’, phenyl, pyridazinyl,
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79 substitutable position with a group that is
i ndependently Cl1-C6 al kyl, al-C6 al koxy, am no, Cl- Cs
wa@bdoghbesrio, C1-00 di al kyl am no, C -Cs al kyl t hPOT/USBD©046039

Cl - C2 hal oal kyl, C1-02 hal oal koxy, or phenyl; RG= H or

G -Ce al kyl (such as nmethyl), R2 .= nethyl, ethyl,

i sopropyl, vinyl, or ally%and = H or nethyl.

I n anot her aspect, the invention provides conpounds of
formula 18-1, i.e., conpounds of formula 18 where the
B-ring has the fornmula: wherein RROis H Cl1-C4

al kyl, Cl-C4 al koxy, am no, Cl-C4 al kylam no, Cl-C4

di al kyl am no, CG C4 al kythio, halo, CF3, or phenyl.
pyrazigglj pyiriradyd ttiiezoha syyedyl, NInIiE&h)il pyrendlylON-beho) pg@golyl, o>|<adiazolyl.

2 conpounds of formula

%Pm%d%g%%%% i %&h ﬁk n’pl n anot her
enboliYeEAROthaRRePeas. the dention provjdas ogmypH@qs oW e, e
chapounds btfohﬁulshvhl 1anathem anbedsrimentd, wi2kin R, prt/hwloxy C4-Ce

al%'l t%n X ura e{lox\{)CP1 8§ %llaPol}zr?ﬁ{xeny%gg g,t_ 5 at?(yl ' Lr11|\|40 |ny oé%Cst alkyt,
ﬁpawmnnﬂomecmﬁe?uév't gringEatinviny Fasstatel, Pbﬁwma@*msdqu@n-qe/alkvl

whe&tIN each heteroaryl group is optionally substituted with one or more groups that are
independently halogen, C,-Cs alkyl, C;-Cs alkoxy, halo C4-C, alkyl, halo C,-C, alkoxy,
-C(O)NR'R”, -NR'R”, hydroxyl, -O-(CH3)...-O-, -COzR’, phenyl, pyridazinyl, pyrazinyl, '
pyrimidyl, thiazolyl, pyridyl, N-methyl pyrazolyl, N-benzyl pyrazoly!, oxadiazolyl, oxazolyl, or
imidazolyl; and R, and Ry, are both H.

In yet another aspect, the invention provides compounds of formula 17-4, i.e.,

compounds of formuta 17-1, 17-1a, 17-1b, 17-1¢, or 17-1d, wherein R, is —Cs-C; alkyl-
.OC({O)NR'R", -Co-C¢ alky-NR'R”, -C1-Cs alkyl-OC(O)-piperidinyl, -C4-Cs alkyl-OC(O)-
pyrrolidinyl, or -C1-Cs alkyl-OC(O)-morpholinyl, wherein each heterocycloalkyl group is
optionally substituted with one or more groups that are independently halogen, C,-Cs alky),
C1-Cs alkoxy, halo C4-C, alkyl, halo C;-C, alkoxy, -C(O)NR'R”, -NR'R”, hydroxyl, ~-O-(CHy);--
O-, ~-CO;R’, phenyl, pyridazinyl, pyrazinyl, pyrimidyl, thiazolyl, pyridyl, N-methyl pyrazolyl, N-
benzyl pyrazolyl, oxadiazolyl, oxazolyl, or imidazolyl; and Ry, and Ra, are both H.

In ancother aspect, the invention provides compounds of formula 17-5, i.e.,
compounds of formulas 16, 16-1, 16-2, 16-3, 16-4, 16-5, 16-6, 16-6a, 16-7, 16-8, 16-9, 16-
10, 16-11, 16-11a, 16-11b, 16-12, 16-1.3, 16-14, or 16-15 wherein R, is -CO,R’, -CONR'R”,
C;-C, haloalkyl, or C4-C,4 hydroxyalkyl! ; and Ry, and R, are both H. In one embodiment, R;
is as defined above and R; is H. In another embodiment, R, is as defined above and R, is
methyl, ethyl, or cyclopropyi. In still another embodiment, R, is as defined above and R; is
C,-C4 hydroxyalkyl. In a further embediment, R, and R, are independently ~CO,-C;-C, alkyl.
In another embodiment, R, and R; are independently C-C, hydroxyalkyl. In yet another
embodiment, R4 is C4-C; hydroxyalkyl and R; is methyl or ethyl.

In a further aspect, the invention provides compounds of formula 17-6, i.e.,
compounds according to any one of formulas 16, 16-1, 16-2, 16-3, 16-4, 16-5, 16-6, 16-6a,
16-7, 16-8, 16-9, 16-10, 16-11, 16-11a, 16-11b, 16-12, 16-13, 16-14, or 16-15, wherein R, is
H or C4-Csg alkoxy, Rz is H or C4-Cs alkoxy, and R4, and Rz, are both H. In one embodiment,
R4 is C4-Cg alkoxy and Ry is H or C1-Cs alkoxy. in another embodiment R, and R, are
independently C4-Cs alkoxy. In yet another embodiment Ry and R, are both H.

In another aspect, the invention provi'aes compounds of formula 17-7, i.e.,
compounds according to any one of formulas 16, 16-1, 16-2, 16-3, 16-4, 16-5, 16-6, 16-6a,
16-7, 16-8, 16-9, 16-10, 16-11, 16-11a, 16-11b, 16-12, 16-13, 16-14, or 16-15 wherein R,
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NH HN R30 O'R3G where R35 is H C -4 alkyl, C1-C4
al koxy, am no, 4-C4 al kyl am no, Cl-C4 di al kyl am no,
w@Ehayoedokyt hi o, hal o, CF3, or phenyl. PCT/US2006/046039

anot her aspect, the invention provides conpounds of
formula 18-4, i.e., conpounds of formula 18-3 where,
R30 is H or C-Cs alkyl. In another enbodi nent, R30
is phenyl. In still another enbodi nent, when the R30
group is attached to a carbon, R3D is Cl-C4 al koxy,
Cl-C4 al kythio, halo, CF3, or phenyl. In yet another
enbodi nent, R30 is H. I n anot her aspect, the
i nvention prOV|des compounds of fornula 18-5, i.e.

arﬁmqwu Ibdﬁh @tc fsmem,ai cbtidalk subdtrited RER oh@oraﬁbrrémalc@bn%uch as F or

off SUEETHRF RiralF B FTR B pogimept, & BRERD L A RSEE: ina furtner
emmmmd& %m-t%a“ai? RgthiGs ey IbEHtuted Inith éwo balaadnssisvdheassF). R

a0t/ mRBba b oR%sa{eamké to&;ach lofmeanot her aspect t he
|nv ntlog? rov S, .Se

G St G RS T W
cqr@wdqu)aq:ﬂrdgmtggoy opeofForme]lpy 16.di6re 16-2, 16-3, 16-4, 16-5, 16-6, 16-6a,
1657 Ste(d-16%, qw1ormnhenmlﬂul i@my&he%emylh 1%»54 &r 7611§Wh@|%m R,

l'@d‘%zfrg #Pé ngﬁ%zg’ﬁ& @&I elnpd%? %ﬁ 23(%'? ?’PW\'-% fgeandalgz méy be cis or trans

re|a|t1vq3toye_p)ch Btrer.dinppg embodiment, Ry and R; are the same and are ~CH,F, -
crerE HoWCREQIOr, lor3ce]anir | di n7(4H) - one;

In another aspect, the invention provides compounds of formuia 17-9, i.e.,
compounds according to any one of formulas 16, 16-1, 16-2, 16-3, 16-4, 16-5, 16-6, 16-6a,
16-7, 16-8, 16-9, 16-10, 16-11, 16-11a, 16-11b, 16-12, 16-13, 16-14, or 16-15 wherein R,
and R; are both benzyl or phenethyl, and Ry, and Rz, are both H. Ry and R, may be cis or
trans relative to each other. In one embodiment, Ry and R; are both benzyl.

In another aspect, the invention provides compounds of formula 17-10, i.e.,
compounds according to any one of formulas 16, 16-1, 16-2, 16-3, 16-4, 16-5, 16-6, 16-6a,
16-7, 16-8, 16-9, 16-10, 16-11, 16-11a, 16-11b, 16-12, 16-13, 16-14, or 16-15 wherein R,
and Rz are both H or C4-C, alkyl and R4, and R, are both H. R, and R, may be cis or trans
relative to each other. In one embodiment, Ry and R, are both methyl. In another
embodiment, both R, and R; are both isopropyl. In still another embodiment, one or R, and
R, is methyl while the other is isopropyl. In yet another embodiment, both of R; and R, are
ethyl.

In another aspect, the invention provides compounds of formula 17-11, i.e.,
compounds according to any one of formulas 16, 16-1, 16-2, 16-3, 16-4, 16-5, 16-6, 16-6a,
16-7, 16-8, 16-9, 16-10, 16-11, 16-11a, 16-11b, 16-12, 16-13, 16-14, or 16-15 wherein R, is
H, C+-C4 alkyl, benzyl, phenethyl, or phenyl, where the phenyl portions of R, are optionally
substituted with 1, 2, or 3 groups that are independently halogen, C4-C, alkyl, or C4-C,
alkoxy and R; is H or C4-C, alkyl, and Ry, and Rz, are both H. R, and R, may be cis or trans
relative to each other.

In one aspect, the invention provides compounds of formula 17-12, i.e., compounds
of formula 17-11 where, R is H and R, is methyl, ethyl or propyl! (n or iso), or Ry is H and R,
is methyl, ethyl or propyl (n or is0). In one embodiment, only one of Ry and R; is isopropyl.
In another embodiment, only one of R, and R is ethyl.

In still another aspect, the invention provides compounds of formula 17-13, i.e.,
compounds of formula 17-11 where, Rz is H and R, is phenyl substituted with one or two
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5- (4-chl orophenyl sul fonyl )-4-(pyrimd

i n-5-y1)-5, 6-di hydro- 1H pyrazol o[ 4, 3-c] pyridin7(41-1) -
WO DB;7/064914 PCT/US2006/046039

5- (4- chl or ophenyi sul fony1) - 6- cycl opropyl - 6, 7-di hydro- 1

H pyrazol o[ 4, 3-c] pyri di n4(5H) - one;

4- (pyrimdin-5-y1)-5-(4-(trifluoronethyl)phenyl sul f ony

1)-4,5,6, 7-tetrahydr o- 1Hpyr azol o[ 4, 3-c] pyri di ne;

6-met hyl-4-(pyrimdin-5-yl)-5-(4-(trifluoronethyl)phen

yl sul fonyl)-4,5,6,7-tetrahydro- 1

H pyrazol o[ 4, 3-c] pyrid i ne; 4, 6-d

i methyl-5-(4-(trifluoromethyl)phenylsulfo nyl)-5,6-d

élbg/é#s(@sddﬁ‘déw &Z@), @k R, #-H 8dPRS isPhBnyl 6dBstiluted@ith one or two halogens

($§f g§¥ d|n 5-y1)-5-(4-(trifl uoronethyl)phenyl sul fon
‘i'j 7 t et rahydr o- 1Hpyrazol o[ 4, 3-cl pyri di n-6-yl ) m
et haln(Qne aspect the invention provides compounds of formula 17-14, i.e., compounds

ofFofia® Y9k m?é"ﬁ Sl faﬁ@Rlszt%PO sOpdtindted WK bRe 6 tho Jroubk that are
'”ge‘i"z{’dEHﬁ?Vo*i‘aZ?ﬂ’?é‘R%//Y%‘Lﬁsfwﬁyﬂ @a‘% TRV i n-

5- y 1In-yé4t sndhef-aspedtahy dwentbAmpyeddes| ajnpo8rds gffermdiant’-15, i.e.,
ccﬁn;‘cﬁrngg gf’fgﬁﬁmg nylsg L\'Alrt'fe%‘ﬁ]z)s méhfr SHRA, Rk 1R iSmeinhly 8h-ck propy! (n
OIS Y: d” Aeg ﬁ{?'foém(%{/)%l 8”41E23‘§?Abg%ﬂ ?tgﬂy 1) - 5, 6- di hydr o- 1H p

yr azlol st #etBnothey asmhch h&(id¥dntiom provides compounds of formula 17-16, i.e.,

cén&cﬂin@g L)%ﬂ'ﬂ@g Hyl151 WHeR Yab)s ﬁ‘\e@xrl&ir%(tgyi Fj?nrg'ﬁ |z§r':;5eﬂé§\§!tshu)59m6]ted with
yridi

dr o- 1FL razol o
one ?réfwt?magﬂgSB% 45 8% f’[)%i) 4, 6- bi s(di fl uoronmethyl)-4,5
, 6, 7intyet amy@fraspemrthpywalztmna{r@m&scqqmnoudq!m@f formula 17-17, i.e.,
cém;;oun(é of frhlkaroR h/ﬁi%}’é wllg B orbtd, Bind 1, & bRy idiuBstitkdied with
onep ert\?vzooglrgjps that%]rg X-depengently hglogen (such as F or Cl), methyl, ethyl, methoxy,
or ethoxy.

In another aspect, the invention provides compounds of formula 17-18, i.e;,
compounds according to any one of formulas 16, 16-1, 16-2, 16-3, 16-4, 16-5, 16-6, 16-6a,
16-7, 16-8, 16-9, 16-10, 16-11, 16-11a, 16-11b, 16-12, 16-13, 16-14, or 16-15 wherein R,
and R, are independently H or —CO,-C4-C, alkyi, and R4, and Ry, are both H. Ry and R;
may be cis or trans relative to each other. In one embodiment, R, is —-CO.-C4-C; alkyl and
R, is H. In another embodiment, R, is ~CO,-Et and R; is H. In still another embodiment, R,
is H and R, is -CO,-C4-C; alkyl. In yet another embodiment, Ry and R; are both -CO»-Et.

In another aspect, the invention provides compounds of formula 17-19, i.e.,
compounds according to any one of formulas 186, 16-1, 16-2, 16-3, 16-4, 16-5, 16-6, 16-62,
16-7, 16-8, 16-9, 16-10, 16-11, 16-11a, 16-11b, 16-12, 16-13, 16-14, or 16-15 wherein R,
and R; form a double bond and Ry, and Ra, are both H. In one embodiment, Rz is H. In
another embodiment, R; is -CO,-C4-C, alkyl. In yet another embodiment, R; is -CO.-Et. In
still another embodiment, R, is methy! or ethyl. In stili yet another embodiment, Rz is
thiazolyl, pyridyl or pyrimidyl.

In still another aspect, the invention provides compounds of formula 17-20, i.e.,
compounds according to any one of formulas 16, 16-1, 16-2, 16-3, 16-4, 16-5, 16-6, 16-6a,
16-7, 16-8, 16-9, 16-10, 16-11, 16-11a, 16-11b, 16-12, 16-13, 16-14, or 16-15 wherein R, is
pyridyl, pyrimidyl, C3-Cg cycloalkyl, or thienyl, R; is H, C4-C4 alkyl, or C5-Cg cycloalkyl, and
Ris and R,, are both H. R, and R, may be cis or trans relative to each other.

In yet still another aspect, the invention provides compounds of formula 17-21, i.e.,
compounds of formula 17-20 where, R, is pyridyl and Rz is H.
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di y1) di et hanone;

5- (4-chl or ophenyl sul fonyl) - 416- bi s(2, 2-di fl uorovi nyl) -

4,5, 6, 7-t et rahydr o- 1Hpyr azol of 4, 3-c] pyri di ne;

5- (4 chl or ophenyl sul fony1) - 4, 6- bi s(2, 2-di fl uor oet hy0- 4
6, 7-t trah dr o- 1He%wazo

C ridi

SiFuet BRPBRoRReRy eV asHgh IV PEPLS oA 17225

compo%d%%f foﬁillih)dﬁrﬂ' Qd'bvﬁé’l’éaﬂplscﬁyﬁd{d andiRy¢ h'étrfyﬁor ethyl.
(4c or ophenyi.sul f on 131/ bi s( d|f oro m?_%ggpr%

CIRATReRAgReL e PuayaR Brovides spmaspmes o 1Sl

comp&:rbéoﬁfbrmnﬁplheZWWﬁéFef RN pyridyl @n@ RS (< cg,lcfs uommtohmw)lm
%WA{ g léﬁetrah ro 1H pyrazol o[ 4, 3-c] pyri di ne;

anothgtifﬁb etoBnisfaEraBAy 1) - 4, 6-bi s(2, 2, 2-tri fI uor oet hy

| drr il an6thér éﬁjebawuh%r&idn pwndusaioa{pfbuad%mrmlﬂa n¢,24 i.e.,

4- chl or ophenyl sul f gny -di i soprﬁ)pyl “t et
comp%ﬁwf ormpacr2 wheeaRals pc,vpmean s
5|rra(rfbtwéafa@pémhﬁemv@HiucfrpmmeécorﬁpolﬁudsBHdrmhraaﬂ?y@B @8pi r

r opane 'azor.o ne
compcajqq)é &?mg Hygq Wh%fﬁn S'S)ZPY)" _y Q"Ct %?F W%IBY'&%J@%WM ) phen
Y Insyst bactA) adpebt, tHekeBrbiod brovides compounds of formula 17-26, i.e.,

compounds of formula 17-20 where, R; is pyrimidyl and R; is C3, Cs, or Cg cycloalkyl.

In still another aspect, the invention provides compounds of formula 17-27, i.e.,
compounds of formula 17-20 where, R, is C3, Cs, or C cycloalkyl and R; is H.

In yet still another aspect, the invention provides compounds of formula 17-28, i.e.,
compounds of formula 17-20 where, R, is Cs, Cs, or Cg cycloalkyl and R; is methyl or ethyl.

In yet another aspect, the invention provides compounds of formula 17-29, i.e.,
compounds of formula 17-20 where, R, is C3, Cs, or Cg cycloalkyl and R; is C3, Cs, or Cg
cycloalkyl. In one embodiment one of Ry and R; is C; cycloalkyl. In another embodiment,
both of R, and R; are C; cycloalkyl.

In still another aspect, the invention provides compounds of formula 17-30, i.e.,
compounds of formula 17-20 where, R; is thienyl and R; is H.

In yet another aspect, the invention provides compounds of formula 17-31, i.e.,
compounds of formula 17-20 where, R; is thienyl and R; is methyl or ethyl.

In yet another aspect, the invention provides compounds of formula 17-32, i.e.,
compounds of formuia 17-20 where, R; is thienyl and R is C3, Cs, or Cg cycloalkyl. In one
embodiment, R; is C; cycloalkyl.

In a further aspect, the invention provides compounds of formula 17-33, i.e.,
compounds according to any one of formulas 16, 16-1, 16-2, 16-3, 16-4, 16-5, 16-6, 16-6a,
16-7, 16-8, 16-9, 16-10, 16-11, 16-114a, 16-11b, 16-12, 16-13, 16-14, or 16-15 wherein R; is
pyridyl, pyrimidyl, -CO.-C,-C, alkyl, C,-C, alkyl, -C;-C, alkyl-OC(O)NR’R”, benzimidazolyl,
thiazolyl, or imidazolyl, and R, is H, methyl, or ethyl; where R’ and R” are independently H or
C,-C, alkyl. When R, is methyl or ethyl, Ry and R, may be cis or trans relative to each other.

In still another aspect, the invention provides compounds of formula 17-34, i.e.,
compounds of formula 17-33 where, R; is pyridyl, pyrimidyl, thiazolyl, benzimidazolyl, or
imidazolyl. In one embodiment, R; is thiazolyl and R; is H. In another embodiment, R; is
thiazolyl and R, is methyl or ethyl. In still another embodiment, R; is pyridyl and Ry is H. In
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pyr azol o[ 4, 3-c] pyri di n-7(4H) - one;

6-nmet hyl-4-(pyridin-3-y1)-5-(4-(thfluoronethyl)phenyls
ul fonyl) -5, 6-di hydro- 1H

pyrazol o[ 4, 3-cl pyri di n-7(4H) - one;

anothef A et Ryl g Fils ety & dihyt! Yt BREMY! 4RBSdent, R,

is pyripjdyhaimd R| i$, K- 0] anothiet embodindErlt,-Ryrie pyrimidyl and R is methyl or ethyl.
5: (4-chl o%hen l,su

o FiEs ol AERar, s EYGrnor Bigices oo R IO bl-35:15.
compdunidé of formukapITess/ wasref RN LICCh-Me A sCO¥EL.N, N- di met hyl - 4,

<Inel b ey Il Tesgn provids soEBRya Al aomR T sy
compdlinds bHopyuRZTL3E WhéreCRPMhéthyl; ethylpdi grepyl (either n or iso).

S SphpLoBeny LSl o) 4 B oLl Sola 1755,
compdund4 of formurRPITesE/ Whstef RN LICHE,GC@)RAB, whefd Rfaina-RY, dre 6,
indepeiidee 1 dieello S 8repcimest i k1 B anotray ertigdigent R is
ethyl. 5, 6, 7-t et rahydro- 1H pyrazol o[ 4, 3-c] pyri di ne;

In yet still another aspect, the invention provides compounds of formula 17-38, i.e.,
compounds according to any one of formulas 16, 16-1, 16-2, 16-3, 16-4, 16-5, 16-6, 16-6a,
16-7, 16-8, 16-9, 16-10, 16-11, 16-11a, 16-11b, 16-12, 16-13, 16-14, or 16-15 wherein R,
and R, combine to form oxo.

In still another aspect, the invention provides compounds of formula 17-39, i.e.,
compounds of formula 17-38 where, R; is H, C;-C, alkyl, Cs-C¢ cycloalkyl, or -C4-C, alkyl-
OC(O)NR'R”, where R’ and R” are independently H or C,-C, alkyl, and Ry, is H.

In still another aspect, the invention provides compounds of formula 17-40, i.e.,
compounds of formula 17-38 where, R, is H, methyl or ethyl. In one embodiment, R, is H.
In another embodiment, R, is methyl or ethyl.

In yet another aspect, the invention provides compounds of formula 17-41, i.e.,
compounds of formula 17-38 where, R, is C3, Cs, or Cg cycloalkyl. In one embodiment, Ry is
Cs cycloalkyl. In another embodiment, R, is Cs or Cg cycloalkyl.

in still yet another aspect, the invention provides compounds of formula 17-42, i.e.,
compounds of formula 17-38 where, R; is -C;-C, alkyl-OC(O)NR'R”, where R’ and R” are
independently H, methyl, or ethyl.

In yet still another aspect, the invention provides compounds of formula 17-43, i.e.,
compounds according to any one of formulas 16, 16-1, 16-2, 16-3, 16-4, 16-5, 16-6, 16-6a,
16-7, 16-8, 16-9, 16-10, 16-11, 16-11a, 16-11b, 16-12, 16-13, 16-14, or 16-15 wherein R is
NR’R”, OH, halogen, Rs, is H or halogen; or R; and Rs, combine to form oxo, =N-OH, or =N-
O-C4-C,4 alkyl. Ry is H, pyridyl, pyrimidyl, C,-C,4 alkyl; R is H, C4-C, alkyl, pyrimidyl, pyridyl,
thiazolyl, or imidazolyl; and R,, and R, are both H.

In still yet another aspect, the invention provides compounds of formula 17-44, i.e.,
compounds of formula 17-43 where, R; is NR'R”; Rs, is H; and Ry and R; are independently
methyl, ethyl or propyl (n or iso). In one embodiment, R, and R; are the same, and they are
cis, relative to each other. In another embodiment, R, and R, are the same, and they are
trans, relative to each other. In still another embodiment R, is methyl or ethyl and R; is
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6- met hyl-4-(thiazol -2-y1)-5-(4-(trifluoronethyl)phenyl
sul fonyl) -5, 6-di hydro- 1H

w@yanedoof 4, 3- cj pyri di n- 7(4H) - one; PCT/US2006/046039
4- (1H i m dazol -5-yr)-6-met hyl -5-(4-(trifluoronethyl)ph
enyl sui fonyl ) -5, 6-di hydro- 1H
pyrazol o[ 4, 3-c] pyridin-7(41-1) - one;
4- (1H i m dazol - 2-y1) - 6-net hyl-5-(4-(trifluoronethyl)ph
enyl sul fonyl) -5, 6-di hydro- 1H
pyrazol o[ 4, 3-c] pyri di n-7(4H) - one;
5- (4-chl or ophenyl sul fonyl) -4, 6-bis(trifluoronethyl)-4,
5,6, 7-tetrahydro-1 Hpyrazol o[ 4, 3-c] pyri di ne;

miztHyf eyl & e Y brsss)f enaniothed-ehfbepintpy R1 B,nGetilyl Byd RQ islilethyl, ethyl

3- ' ({j n- /7 HLE X .

. ent
ofHHR TP Fa e BY AR care % bR pach arer 1 yetapaprsmoodimen
Rs sty land | Fe[ismsthyl gyl alirrepy! 81 or iso), and Ry and R; are trans, relative to
efcth@Ray In BndthercdrhtaRmde RY isSathj @AY R), isdm8thfl, dthjih paipyh@r iso),
aé& gﬁrﬁzoleo 34 e%-tf\:fls%/ré%llqg. | t another gmbodiment R, is ethyl and R,

122, B 6p eﬁy SUI'T 67y 3-%&|%5%ropyﬁ-ﬁ,gf%,?-tetrahy

isgpethiHethylroa pestoy] (1 o8 ise). gpd Rdianeé Re are trans, relative to each other.

5-( 4nﬁéﬁg QeOfHETRY b§¢éclf, (ﬂ{é/iﬂl%erﬁiofl ‘ﬂ)rcfvtddéﬁ CORPOINGSE Jof forbul, 17:45, i.e.,

tetra -1 razql o %% - yLi di ne; .
copa R e ey 1 e ot NRSE A ALy et ey o
propyk (aley ol -anpiRa ja Azvrioiidy!, pyridyl. dhyierelylrer;imidazolyl. In one embodiment,
RS is(4 2Rl RQIQARARMY SiPyHONY In arfbtie? cbdiiaie o BYd R & thiazolyl, or
in‘(ailda?z'otlye(‘.t rnaohn%dermoﬁo%rmkeqx,rﬁzlg %%Lh%ll,%ihy?l(p ;}{'craflayq%nnc)er’iso) and R; is pyrimidyl or
pyridyl. In another embodiment, R, is methyl, ethyl or propyl (n or iso) and R; is thiazolyl, or
imidazolyl.

in another aspect, the invention provides compounds of formula 17-48, i.e.,
compounds of formula 17-43 where, Ra is NR'R"; Rs, is H; and Ry is pyridyl or pyrimidyl; and
Rz is H. .

In still yet another aspect, the invention provides compounds of formula 17-47, i.e_,
compounds of formula 17-43 where, R; is NR'R”; Rz, is H; Ry is pyridyl, or pyrimidyl; and R»
is pyrimidyl, pyridyl, thiazolyl, or imidazolyl.

In another aspect, the invention provides compounds of formula 17-48, i.e.,
compounds of formula 17-43 where R, is H and R; is methyl, ethyl or propyl (n or iso). In
another embodiment R; is methyl. In yet another embodiment R, is ethyl. In another
embodiment R; is propyl (n or iso).

In another aspect, the invention provides compounds of formula 17-49, i.e.,
compounds of formula 17-43 where R, is H and R, is methyl, ethyl or propyl (n or iso). In
another embodiment R is methyl. In yet another embodiment R, is ethyl. In another
embodiment R, is propyl (n or iso).

In 'still yet another aspect, the invention provides compounds of formula 17-50, i.e.,
compounds of formula 17-43 where, Rj is halogen; R is H or halogen; and R, and R; are
independently methyl, ethyl or propyl (n or iso). In one embodiment, R1 and R, are the
same, and they are cis, relative to each other. In another embodiment, R, and R; are the
same, and they are trans, relative to each other. In still another embodiment R, is methyl or
ethyl and R; is methyl, ethy! or propyl (n or iso). In another embodiment R, is methyl and R,
is methyl, ethyl or propyl (n or iso), and R4 and R; are cis, relative to each other. In yet
another embodiment R4 is methyl and R, is methyl, ethyl or propyl (n or iso), and Ry and R,
are trans, relative to each other. In another embodiment Ry is ethyl and R; is methyl, ethyl
or propyl {n or iso), and R, and R; are cis, relative to each other. In yet another embodiment
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4- (4-chl or ophenyl)-5-(4-chl orophenyl sul fonyl) - 6- et hyl -
4,5,6, 7-tetrahydro- 1H pyrazol o[ 4, 3-c] pyri di ne; .
wW®20040e0lor ophenyl) - 5- (4- chl or ophenyl sul f ony 1) PGF/($2006/046039
uoronet hyl )-4,5, 6, 7-t et rahydr o-
1H pyrazol o[ 4, 3-cl pyri di ne;
6- (4-chl or ophenyl) - 5- (4- chl or ophenyl sul f onyl) - 4- et hyl -
4,5, 6, 7-tetrahydro-1H pyrazol o[ 4, 3-c] pyri di ne;
5- (4-chl or ophenyl sul fonyl) -4, 6-di methyl -4,5,6, 7-tetrah
ydr o- 1H pyrazol o[ 4, 3- c] pyri dine;
5- (4-chl or ophenyl sul fonyl)-6-(pyridin-3-y1)-4,5,6,7-te
t rahydr o- 1H pyrazol o[ 4, 3- c] pyri di ne;
R fis Ethytdm doR oip ety sty ongyrdpyi 6 6rp¥d§)i. ahdRAantliR; drerafis, felbve to

eatchmr 91 é#"aﬂMﬁ@f%hﬁﬁmér&t F@.%Ré értgﬁlgﬁ sgmey \é{h?l’_l ﬁé??%ﬁif are the

ch orop

S%ﬂ%ﬂ eV MR ROHPRF 4, 3- c]pyrldlne
5- ( 4netil vt apbBsyaspat( mayril\aenﬁzr( ;mzsmuée @Brﬁbo‘imu&bffém@l@ﬁ 51, i.e.,

og\'?p?a ﬁ%}é gc‘r?rg;ll%ae ?]'72-2% (évgﬁ% Q 1§|-! ﬁaﬁ) Ars rﬁ“&rlﬁ a,gdny a&e 1§d%oe:,1dently
metayl, 2thY & Brorm (yar ised| l@[O@egmb@PWni di@ed R; are the same, and they are
cis, relative to each other. In another embodiment, R, and R, are the same, and they are
trans, relative to each other. In still another embodiment R, is methyl or ethyl and R; is
methyl, ethyl or propyl (n or iso). In another embodiment R; is methyl and R, is methyl, ethyl
or propyl (n or iso), and Ry and R; are cis, relative to each other. In yet another embodiment
Ry is methyl and R; is methyl, ethyl or propyl (n or iso), and Ry and R, are trans relafive to
each other. In another embodiment R, is ethyl and R; is methyl, ethyl or propyl (n or iso),
and R, and R; are cis, relative to each other. In yet another embodiment R, is ethy! and R
is methyl, ethyl or propyi (n or iso), and R, and R; are trans, relative to each other.

In yet still another aspect, the invention provides compounds of formula 17-52, i.e.,
compounds according to a'ny one of formulas 16, 16-1, 16-2, 16-3, 16-4, 16-5, 16-6, 16-6a,
16-7, 16-8, 16-9, 16-10, 16-11, 16-11a, 16-11b, 16-12, 16-13, 16-14, or 16-15 wherein R
and Rs, combine to form oxo, =N-OH, or =N-O-C;-C, alkyl; R, is H, pyridyl, pyrimidyl, C4-C4
alkyl (methyl, ethyl), or C5-C¢ cycloalkyl; R, is H, C;-C4 alkyl (methyl, ethyl, isopropyl),
pyrimidyl, pyridyl, thiazolyl, or imidazolyl; and R, and R,, are both H.

In another aspect, the invention provides compounds of formula 17-53, i.e.,
compounds of formula 17-52 where, R; and Rz, combine to form oxo; and Ry is C3-Cg
cycloalkyl, pyridyl or pyrimidyl.

In yet another aspect, the invention provides compounds of formula 17-54, i.e.,
compounds of formula 17-53 where, R; is H, C1-C, alkyl. In one embodiment, R, is methyl.
In another embodiment, R; is ethyl, in still another embodiment, R is isopropyl. In still
another embodiment, R, and R; are cis relative to each other. In another embodiment, R4
and R; are trans relative to each other. In still another embodiment, R, is pyrimidyl and R, is
H. In yet still another embodiment, R, is pyridyl and R, is H. In a further embodimeht, Ry is
cyclopropyl and Rz is H. in a further embodiment, R; is cyclopropyl and R; is H.

In still yet another aspect, the invention provides compounds of formula 17-55, i.e.,
compounds of formula 17-52 where, R; and Ra, combine to form oxo; and R, is H or Ci-Cy
alkyl (such as methyl, ethyl or isopropyl).

In another aspect, the invention provides compounds of formula 17-56, i.e.,
compounds of formula 17-55 where, R; is H, C,-C, alkyl. In one embodiment, R, is methyl.
In another embodiment, R; is ethyl, in still another embodiment, R, is isopropyl. In stifl
another embodiment, when R, is C;-C, alkyl, then R, and R; are cis relative to each other.
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et hyl

5- (4-chl or ophenyl sul fonyl)-4,5, 6, 7-tetrahydr o- 1H pyraz
woboidePd1€] pyri di ne-4- carboxyl ate; et hyl PCT/US2006/046039

5- (4-chl or ophenyl sul fonyl)-4,5,6, 7-tetrahydro- 1H pyraz

ol o[ 4, 3-c] pyri di ne-6- carboxyl at e;

5- (4-chl or ophenyl sul fonyl) - 6- et hyl - 6, 7- di hydr o- 1H pyra

zol o[ 4, 3-c] pyri di n-4(5H) - one;

(5-(4-chl orophenyl sul fonyl)-4,5,6, 7-tetrahydro-1H pyra

zol o[ 4, 3-c] pyri di n- 6- yOret hanol ;

5- (4-chl or ophenyl sul fonyl) - 4, 6-di et hyl -5, 6-di hydr o- 1H

pyrazol o[ 4, 3-c] pyri di n-7(4H) - one; di et hyl

InSstifl 4ndthér@ntHalapmat, SM{4efng¥Wé L6, 2k, t?ne? &, A Y s (s ¥ka%e to each

e- car hoxyl a

ot 41 G R oy E B Bog ammymptprpr et

H py'ﬂéﬂ'b!’eé [anot!aefcqut therievention prequc) eemeaungds of formula 17-57, i.e.,
cc(r5pc(uﬂd§5ﬂ ferneLD €750 e FO RY biha ﬁe,,_ 5re€bo¥n Het r ahydr 0-1

5. {0 SR PRBRTREH Byt s prmeo i R 175, .
cqmwpﬁymcg[cunqgm@jtbwfpdnwmd7/-(54|e|r)Z—5§ml;ere Rz is pynmldyl pyridyl,
thiazolyl, or imidazolyl. In one embodiment, R; is pyrimidy! or pyridyl. In another
embodiment, R; is thiazolyi, or imidazolyl. In still another embodiment, when R, is not H,
then R, and R; are cis relative to each other. In still another embodiment, when R; is not H,
then R, and R, are trans relative to each other. In still another embodiment, R, is pyrimidyl
and R; is pyrimidyl or pyridyl. In yet still another embodiment, R, is pyridyl and Rz is
pyrimidyl or pyridyl. In a further embodiment, R, is cyclopropyl and R is pyrimidyl or pyridyl.
In a further embodiment, R, is cyclopropyl and R; is pyrimidyl or pyridyl.

In another aspect, the invention provides compounds of formula 17-59, i.e.,
compounds of formula 17-52 where, R; and R;, combine to form =N-OH; and R, is Ca-Cg
cycloalkyl, pyridy! or pyrimidyl.

In yet another aspect, the invention provides compounds of formula 17-60, i.e.,
compounds of formula 17-59 where, R is H, C;-C, alkyl. In one embodiment, R; is methyl.
In another embodiment, R, is ethyl, in still another embodiment, R; is isopropyl. In still
another embodiment, R, and R; are cis relative to each other. In another embodiment, R4
and R; are trans relative to each other. In still another embediment, R, is pyrimidyl and R, is
H. In yet still another embodiment, R, is pyridyl and R; is H. In a further embodiment, R, is
cyclopropyl and R; is H. In a further embodiment, R, is cyclopropyl and R; is H.

In still yet another aspect, the invention provides compounds of formula 17-61, i.e.,
compounds of formuia 17-52 where, R; and R;, combine to form =N-OH; and R, is H or C¢~
C4 alkyl (such as methyi, ethyl or isopropyl).

In another aspect, the invention provides compounds of formula 17-62, i.e.,
compounds of formula 17-61 where, Rz is H, C4-C, alkyl. In one embodiment, R; is methyi.
in another embodiment, R, is ethyl, in still another embodiment, R; is isoprapyl. In still
another embodiment, when R, is C-C, alkyl, then R; and R, are cis relative to each other.
In still another embodiment, when R, is C+-C4 alkyl, then R, and R; are trans relative to each
other. In another embodiment, R; and R, are the same, and are methy! or ethyl.

In still yet another aspect, the invention provides compounds of formula 17-63, i.e.,
compounds according to either formula 17-59 or 17-61 where, R; is pyrimidyl, pyridyl,
thiazolyl, or imidazolyl. In one embodiment, R, is pyrimidyl or pyridyl. in another
embodiment, R; is thiazolyl, or imidazolyl. In still another embodiment, when R, is not H,
then R, and R; are cis relative to each other. In still another embodiment, when R, is not H,
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(5-(4-chl orophenyl sul fonyl) - 1- (di net hyl car banoyl) -4, 5,
6, 7-tetrahydro- 1H pyrazol o[ 4, 3-c] pyri di n-4-yl) net hyl
walzovebéwph£ar banat e; PCT/US2006/046039
4, 6-di et hyl -5-(pyridin-2-ylsulfonyl)-4,5,6, 7-tetrahydr
0- 1H- pyrazol o[ 4, 3-c] pyri di ne;
4- (1H benzoi m dazol - 2-y1) - 5- (4- chl or o- benzenesul f ony1l)
-4,5,6, 7-tetrahydro- 1H pyrazol o[ 4, 3-c] pyri di ne;
5- (4-chl or ophenyl sul fony1) - 4, 6-di et hyl -5, 6-di hydro- 1H
pyrazol o[ 4, 3-] pyri din-7(4H) - one oxinme; ethyl
5- (4-chl or ophenyl sul fonyl)-6-ethyl-4,5,6, 7-tetrahydr o-
1H pyrazol o[ 4, 3- c] pyri di ne-4-carboxyl at e;
thdn & dhe Rhyik-ttang 4elativedo epleotyibis uh ktilhgribhet ebbbdirhent iR ddyyyrimidy!

rgf I? 4@?%%%2@2 gr[lcfb’l gﬂpﬁllepéftil aqgf?m%{ ﬁmFocﬂmgnt R17|s pé/{ldyl I?nd R6 is
p)ﬂqnw P’é@(ﬂdb'[ 4n g_flgmgwemgpqlfm@nt ﬁ]_)srﬁgglﬁyqopyl and R, is pynmxdyl or pyridyl.
IncH fireth&ryentaid et tRe ;is cyclopropy! and R; is pyrimidyl or pyridyl.

5 (4lncat|:\ Q\Frpf) E@g{y »f%\fe‘?x(‘é’ﬂrgﬂ*dsg'gé’mﬁ‘gn? gf’ f&ﬁ&&ﬁ?@idr 0-
cqgmmﬁypfcfgmgﬁrﬁ Y w ere, R; and R;, combine to form =N-O-C4-C,4 alkyl; and Ry is
CL8pcycloaiyl, ﬁymh@rrmh&wyf onyl) -4, 5, 6, 7-t et rahydr o- 2H pyr

azol R[ygt grm?lle‘?%%ﬁ]eq:t r?he inv r%ltpot % ffp cgn‘?o%nc{s of formula 15 5 le

cqznaé:gqngi af fguyia | - pm{hgqgl, Ry§)lﬁ fﬁhag@qﬂlyl In one embogilrngent Ra, IS methyl.

In2mbthet BinB6MPBRNRY BlBtHYD, ney i hofiel Bhbddimeht, R isabspbnlr B-still

ar}]{J}_%eQ(mi%%ajrrf[ﬂ R?’ aﬁlﬂ rlglyare rﬂs rﬁqatlvrg?@ %OQﬁer Irbanf)tl?eertemb}?dgﬁent R,
. aqyt Q;Hars)}r,aag Eﬁkﬁflq t@eﬂ\@lpqrd |Irhglll another embodiment, R, is pyrlmldyl and R; is
H4 by isgtt Mh&ehbwanh@nnﬂwd:y&idwfamyﬂz)xs ", T 8 fufthbeémBdydent, R, is

BTGk w2 e kB mer s raRpeRl 5 o1

- di W@flby@ﬁﬂpﬁ?ﬁmp@!{ megnve@}up;yprodupﬁs ggrapgundp ef formula 17-66, i.e.,
compounds of formula 17-52 where, Rz and Ri, combine to form =N-O-C4-C, alkyl; and_ R, is
H or C+-C; alkyl (such as methyi, ethyl or isopropyl).

In another aspect, the invention provides compounds of formula 17-67, i.e.,
compounds of formula 17-66 where, R, is H, C4-C4 alkyl. In 6ne embodiment, R; is methyl.
In another embodiment, R; is ethyl, in still another embodiment, R is isopropyl. In still
another embodiment, when R, is C4-C, alkyl, then R, and R, are cis relative to each other.
In still another embodiment, when R, is C4-C, alkyl, then Ry and R; are frans relative to each
other. In another embodiment, Ry and R, are the same, and are methyl or ethyl.

In still yet another aspect, the invéntion provides compounds of formula 17-68, i.e.,
compounds according to either formula 17-64 or 17-66 where, Rz is pyrimidyl, pyridyl,
thiazolyl, or imidazolyl. In one embodiment, R; is pyrimidyl or pyridyl. In another
embodiment, R; is thiazolyl, or imidazolyl. In still another embodiment, when R, is not H,
then R, and R; are cis relative to each other. In still another embodiment, when R, is not H,
then R and R, are trans relative to each other. In still another embodiment, Ry is pyrimidyl
and R, is pyrimidyl or pyridyl. In yet still another embodiment, R; is pyridyl and R; is
pyrimidylt or pyridyl. In a further embodiment, R is cyclopropyl and R, is pyrimidyl or pyridyl.
In a further embodiment, R, is cyclopropyl and R; is pyrimidyl or pyridyl.

In a further aspect, the invention provides compounds of formula 17-69, i.e,
compounds according to any one of formulas 16, 16-1, 16-2, 16-3, 16-4, 16-5, 16-6, 16-6a,
16-7, 16-8, 16-9, 16-10, 16-11, 16-11a, 16-11b, 16-12, 16-13, 16-14, or 16-15 wherein R, is
pyridyl, pyrimidyl, ~-CO,-C4-C, alkyi, C4-C4 alkyl, -C4-C4 alkyl-OC(O)NR’R”, benzimidazolyl,
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and stereoi soners, tautonmers, m xtures of

stereoi soners and/or tautoners or pharnaceutically
waemeps@abl e salts thereof. I n anot her BEPES1006/046039

the invention provides a nmethod of treating

Al zhei nmer' s di sease conprising adm nistering a

therapeutically effective anount of a conmpound or salt

of formula Ito a patient in need of such treatnent.

I n anot her aspect, the invention provides a nethod of

treating Al zheiner's disease conprising adm ni stering

a therapeutically effective anobunt of a conmpound or

salt of formula la to a patient in need of such

thta&SI@I BEiRlidazolyl, and RL & @%éthylaé}%ﬁmrwr%&pﬁcénd Bhee mdependently Hor
\Y Ii.sli a Co
opl 8hr WP TR Rz gt UgEr e 5o Pl aE Bl e ot
acce'ptsalbar@tmﬂa&ew,,thamjvgr\;tmntpm\ed@ﬂ qemeatindscefferingilg 17-70, i.e.,

ccbmﬂﬁ:ﬂﬂs 8f fofhhfih M¥-80 whaRd R, is pyridyl, pyrithidyl,ithibzda1A8imidazolyl, or

& the invention provides a conposition
%ﬁ"ﬁ sing a conmpound or salt of fornmula |and at | east

one Iplvat anotienabret. tye inverdiph eiivides sbngpendsad fawalat 17-71, i.e.,

coamuﬁa@aftfomw H7-86 whBieh d? fs -0, 41 bhLesl- @_nt I'n
| On

til
TPV R8Tt s s B oz .
camonntsof far naial 1469 Woearst Roisangthelr ethyleortprema (ejther n or iso).

aCCQﬁE/ébér%ﬂ%‘P |a¥|9é“c"t ,tn@ﬂbw@nfprov%elcem%e&nds%h{ran@ra17-73 ie.,
ano

er
coRBREes S{mE i GRE PBR=oRo bt L RRRRRT WFE Foar Roore
ingd¢pendentyrt! or @i-Sealkyd homerdérshadimerdnRnis $t dn Bngther embodiment, R, is
etﬁ,)her apeut| cal I y effecti ve anount of a conpound or salt
for ed of such treatnent

| ati e e
Ph oR e et e Bution erav iR GarPP U T GBS o -
compobinds adcotdimgtoiany opé ehfeimueas $6,dissedse, ct@ﬁpte -4 1835, 16-6, 16-6a,

1628 Misle, Si6eS, l1égoa1é 'ﬂfﬁfepﬁﬁt *llé‘aﬁ\:ld» i 6efd QQH?Vﬁs ?ﬂ%&»‘ﬁ‘é 1§8vh@];em R, is
cEORASPACRR AL L | SR A5 bR BUBIEL e, B DR o R e
H;odgpe Rhasd BT arehredepanvdently birorifav@ atkiyhi ralone atneodickehO R+ end R, are

bl Eéﬂg @bﬂ M)NF@R i iRt Q&Ithé?%nlluo*dhné}@éw Emd a@?%w&&th Plg%ethyl or ethyl.
W

i V8 3P Ies STEAM AT GRS e eh RoSBhR | F oAt rent
i ncllogetrapotier hspest thepipvantion atavisles gnohpolmeisolf formsla 17-75, i.e.,

coHpo%h@éJécgzohﬁnd"t@taﬁg ohd 8t forRfiad $6 G id"artdhhéurﬁlﬁ@ % fi 5 Cd'?tahQ Bne of

fofflles {47 REY D0 UPEr VaTEPdht boineudisloneipia BRiphoiny
optibeally |sybstiteed itk out brenoesEoupsEibet, ard WBMHpﬂl&G)alogen C1-Cs alkyl,

cLe&f ﬁk&&cﬁeléakﬁtr%?:lemeﬂ thi @3 OBk aérvlb!@ﬂ aglﬁﬁ{ (01-0 alkyl), -
ERE RS ARTBY. bk Bl B ok i Suisin o R Ao
indgpendentlydheeCi-Gealidi ng "and/ or" unl ess the content

cl Sa{n ki éﬂdt‘wﬁéﬂagﬁec@tﬂ'?@fn%rﬁi%n provides coWBSﬂredsrBi' lf&rﬂnmaa 7-75a, i.e.,
SuUns

cog'{prpﬂaq% Qrtrr?%la Jli ¥7$ 8’HB"S %@ngilogel ) gﬁst ?% éaﬁached to the sulfur of the
SQudyeur viadire Bngodinodse. t he sane or different. Thus for

eX armgﬁm ariRPREHhd Mvéﬂdl@ﬁ bf&v\geg@ompbbhd]s’of ?orﬁ’lﬂlagﬂ 73‘-’6b ie.,
PR or P CAarBSE A RmIpUBD G oLRIF HEoRbodas b of e

SQh grpen ¢athe fing Miredenbe under st ood by those skilled in

t he h@{/ét aMotHar é@p%ié? @r{e |E\Q:-nﬁ8rY pEOVRISR c6RPSFHIRIPANS 19176, ie.,

nor ubst i Juents
compoun s according to any one of formu as 16 up to and including 16-15, or any one of
formulas 17, up to and including 17-74, wherein the heterocycloalkyl group is thiomorpholinyl
optionally substituted with one or more groups that are independently halogen, C;-Cs alkyl,
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groups are not intended to introduce any substitution
or substitution patterns that are sterically
wo npraewical and for synthetically non-feasablBCT/US2006/046039
APP, anyloid precursor protein, is defined as any APP
pol ypeptide, including APP variants, nutations, and
i soforns, for exanple, as disclosed in U S. Pat. No.
5,766, 846. A beta, anyloid beta peptide, is defined as
any peptide resulting from beta-secretase nedi at ed
cl eavage of APP, including peptides of 39, 40, 41, 42,
and 43 am no acids, and extending fromthe
bet a- secretase cl eavage site to am no acids 39, 40,
CAQ; al@xy, balodiByl, haloalkoxy Riydroxpic@Nt anykby, yarataﬂ@kmk\akﬂce}z-(crcs alkyl), -
NESE 26 Scl AR By RIARAEN S - SORI SHRSLAIEFR: LhAk 0! ©

acce ent from a t oxi col ogi ca
mg%#@??“bﬁ*ﬁfcops§WﬂM/ A therapeutical ly
ef f elatstivenan@uspedtsthd @fveriath provides cmpodhdLdfffe@iula/ €7-ren, ie.,

c{)n%ldlﬁgst; & foln%ﬁ& ??—7@%\"16?68@\% thqg}ﬁorgXﬁP\E/P%%Q is n%?at‘igcﬁgé‘ }Soethe sulfur of

reat to reduce or
thﬁ‘ﬁ%%?‘fprﬂ'%ﬁ]e fWErR'EEP%eTbr synpt ons of t he di sease.

By "ialsknamther dsﬁeé’tEtﬂEﬁnv@ﬁlno&cdfb\lllde'#jddﬁﬁﬂouﬁdH(of@élQ')Ma 17-76b, i.e.,
c%}; uﬁFQofAfJofk}mg Qgﬁgﬁhelyentgr 3’9 gegl%lypg rou;p ?sdattagl (& tQ the sulfur of the
S@u????N“”P%BEMF?P?@“ val eryl , |sovaleryl

2- nethtw{ adwieyraybect &hamdemmpyd;meépiomyshndsvalf@ﬁwla 17-77, ie.,
cqt?%rc%n ¥a¢codp?&i%n lo’nla%?f 8I¥s 1ﬁup to and m*:lu ng 16-15, or alr?%g one of

resen entrron

fOF@‘dﬁ% 15tupdP Ghe instudigal —Heﬁ’h@‘ﬁ’m the a?mcyg'paimd@mm$ fgpmorpholinyl
S B-dloxide &ftiﬁanﬁly&t’ﬂbstltﬁléﬁ it Sne BRindYd groﬁbé‘lﬂ‘lbt arBlirtRpendently halogen,

| 80 Y Yy -SO,-
cyERBkAM -c, Slkggmglf)a&ﬁ g%apo;éﬁ]l%&* Bl {ihzgwg)%g%%!alkyloxy ,-SO;
(B=Cuetieyl), -, @w%taﬂ?ngxémval l?ftenbﬂs OM%rW’BdeflemaCh i’ and R
isGritfePEnadey & GiIT, abJamyl.chain of a substituent (e. g of

an all @lll ﬁnoqlw%oa)%ecgrthg L nK/%{r\]t}/on ;:[9?\9 %eps) colrﬁc’p (r:tat org\ula 17~ E?a i.e.,
ccgmm@s of(forrgtga 17d¢ v@;@gﬁ@p @lom@]ghqgml grﬁg;p @atoégtta;:hed to the sulfur of

thm@gg@@ngmaggrm@nmﬂﬁﬁn The term al so includes
SUb\‘j’vh s‘nlﬁarlo her anéect u vglatleo%npg vg r‘rBSeﬁ'roznptrogj (? a%fe}l K lya 97( Q'H:P i.e.,
CHTARSNHE agﬁtmwlﬂ dépé r‘f‘d@fﬂ thy thigherphelinyt growe istrétaghesiip the sulfur of the
Segyloup dRthOKyg nidgbf&xy, am no (wherein the am no group
hmay IR efe‘arr t?elrlacs:ggmtne ?n’ver%rox p’rcavnc?et ec%?n?)c)xnds of forn]ula 17 7?, ie.,
eter cyc , 0 ano kyt,
camRduods R@myqlmg Waawgv@ﬁ of fvydvleﬁyﬁ up g @m(bmclsalhﬁ éﬁ-d)ﬁl or any one of

fofrthibamy,lup t6 dhé irri’o‘.}ddmgsﬂl-fd? %brenrﬁﬁé hetekdyBIbsIkAGrdlip IBMperldlnyl

optﬁb}élw s%ggtliltut]e g ogbn%"er grghggsatlhatazlélé}'r;de ér%‘é?\tly M\Qgée% ¢ +-Cs alkyl,

C%@aatgn@hﬁeaww hﬁP@h%Wﬂﬂ@ﬁ%M&CNn@@ dﬂWP@Wﬁ@hn§C&4CrCeakw)-
 NRIRAC 0§ alRandyl, pRedie pnehn ot -8OXNRFIT RHEBE dadl RNgndlr Gis
mgg&ﬁggmgﬁggpcée%%@ghed t hrough at | east one dival ent

for exanple, nethoxy, ethox¥,
pro plgﬁyll ancgwr%ﬁg%ythe mvsugqgwovn%omnogg?s of formula 17-78a, i.e.,
cdrﬁ;fdunbélbﬂﬁbmm@ an78Xdherd e ﬂﬁ@h%%ohr@lﬁﬁﬁﬁﬂtgﬁ?@gﬁéggé@@’the sulfur of
et eny an
me@%% r?“’neans"%ﬁ@%%geﬂt and branched hydrocarbon
r adi le&ﬁi%amwrr?gpwtofﬁﬁ nveplicy REQVidRsTCOmRENBIRPidomtnl D%, ie.,
cdr@pduiager rdenhh @7lrenderaind tHistabigdamyl §dap &maahesa, to the sulfur of the
s§t.%ﬂxghtRéFR§”%o?.% but - 3-enyl, 1-pent-3-enyl,

W& like. The termalso includes

su bsmqu@ra#*%lat‘éeWJ thg fryapion PEeMiHessePeuRds offoralulactiyTe. ie.,
c@hiblipds Beothdiodtolaryronar eriyies 0gap tahedmciuging @Bl18C&&END YBne of

a substituent independently ected fromthe group:

acyl, 86 acyl oxy, alkoxy, anmino (wherein the am no

group may be a cyclic amne), aryl, heteroaryl,

het erocycl yl , carboxyl, oxo, am do, cyano, cycl oal kyl,

cycl oal kenyl, hal ogen, hydroxyl, nitro, sulfanoyl,



"Al kynyl" and "02-05 al kynyi " nmeans strai ght and

branched hydrocarbon radicals having from2 to 6
w@a00boewoat ons and one or two triple bonds and PaDUSIHEE046039

et hynyl , propynyl, butynyl, pentyn-2-yl and the |iKke.

The term al so includes substituted al kynyl groups, and

refers to an al kynyl group in which |I or nore hydrogen

atons is replaced by a substituent independently

sel ected fromthe group: acyl, acyloxy, alkoxy, am no

(wherein the am no group may be a cyclic am ne),

aryl,. heteroaryl, heterocyclyl, carboxyl, oxo, amd,

cyano, cycloal kyl, cycl oal kenyl, hal ogen, hydroxyl,

fofthiile® 17, 3plth an@inlciudmgl Wlam whe@inl the AterocselbiR loupadiperazinyl

. , o t_an arompt| c

o ibha ) EsRed wsfibms B hore 48yl Afterd RoBbRRL najgon, oy-Ce o
Cofs atipty prlealpdipdantkedy rhydepxyl GNwhiYiONY. arviaiisdexy ,0802(Gi-Cs alkyl), -
Nawmc&?ka{r@yg pyhridM. %hS?ﬁ'orti@?{-ﬁhBijMg REBWR: and R" is

. [ optionally nono-, di-, or
m?%ﬁ%ﬁ%%bﬁ?ﬁ%@ﬂgsﬂkgferred aryl groups of the present

i nventstilbanogias agpratyihe inventigparenides cempaphdshyfiformuteadtingda, i.e.,
constRindd of felinlirsl 1 prapikRYthe tHibHOHEEAY YL grd &S ERot MEChOd to the sulfur of
mg,%)8h9-gﬁg%%¢%dmﬁz§H-ben;o[a]cycloheptenyl. The aryl

gro&ﬁ% erein are UNsSUbstituted or substituted in one

or nips8! anediariaspeciishe inyestioni ropdasi compeandsoef Sorgruuys7ob, ie.,
cdriouRdSOAbEuIS YL Vhitle BE HidtBoRMinPIGrO@S kARaEHeN to the sulfur of the
85UQ%L'5%Eﬁdm¥”&Q¢ ﬁpr exanpl e, Cl-05 alkyl, C-GCs

af%ox@, héioéhn, %@droxyl, cyano, nitro, am no,

mond e@netbyasegtiatherioventen Bovidey edrhrapindsrptformula 18, i.e., compounds
of@m{dier| k&Dy Whefehr REBI AN | benSi- SyfiaBah alyvkading, GlridRiy), thiazolyl,
hglp [kq am no{ Cl- Cg) al kyl . D ,
pyficy O?ﬂe- %%ygﬁﬁ)yla - e&( fylag¥lgl| Rmdlagplyl, oxazolyl, or imidazolyl, -CO,R’,
-CRNRERGCE) etk \Hilayti irftrooy - i scBityl, By "aryl al kyl"

or "aralkyl" is meant the group -alkylene-aryé,
n

wher ei nF al kyl e and aryl are defined hegei By
"arylgxgggiS'aggép tﬁ@\@(?up -dﬂabyP§ eré?n/%hﬁ”gsknE::Tjib’\
aryl is as defined herein. By "aryl@l kyl oxy"

or "aral Ryl oxy" is nmeant the group
- 0- 044- atkyl ene- aryl Whérery

]

5 aryo Re
al kyl e e as ¢ ned hg \npl e Ry
aryl akyle y-?sFoe yloXy phenyl ) - \[::J?y
By "cycloalkyl" is neant arsaturated carbocyclic
radicgls aving three to twelve carbon atogs. The o)
cycl gal can pexxAaqposycl i olycycl e _fused Res
systg [ ycI imé% sySte ch as S)b\
adamantyl o bicyclofz.z.l] heptyl . Exanpl es ch ° C

radi cal s i nclude cycl opropyl, cyclobutyl,Féyclop ntyl

and g xyl . d cyﬁ"b gr ou :'e _N
cycl gpe ychQ| L.and d% yl . nIhe ~
cycl oal ky oups herein(are substdtuted or

substituted in one or nore substitutable positions

W th vari eus Qups. For exanpl e, such cycl oal kyl

group¥ may b iqnally substituted with, for

exanpl e, 01-0 kyl , 01- C6 al koxy, hal ogen, hydroxyl,
am

wiRfE Bt batd SeeaRindP s SREBIE IR TR or primigh diezom.
PYFgiYoBtrsthy! pgiazoig!, helpesay!ieusezolyh rkarigz0lyCe)xaddiy or imidazoly;

mona(HGd pkdyal Kyl am no( C1- C6) al kyl or

di(%;:Cﬁ%a <yl am no- (Cl- C6) al kyl . 87 WD

2007 Y0899 X PCT/ US2006/ 046039 By the term "hal ogen" or

" haltee BiriRg ishryrarobs dmidazelyiepiriobth tiiazolyb amtrolidinyd pyragelidinyl,
imizRIdg), isoRhZNyl, By rim@dYlbriyrit@ d e&8éh of which is opt¥ally substituted at a

"hal oal kyl " is nmeant an alky% radi cal having the

nmeani ng as defi ned above whe gin one or nore hydr ogens

are replaced by a hal ogen. Exanpl es of such hal oal kyl s

i ncl ude chl oronet hyl, 1-bronoethyl, fluoronethyl,

di fluoronmethyl, trifluoronethyl, 1,1,1-trifluoroethyl

o, oy




hal oal koxy, am no( Cl-06)al kyl ,
nmono( C - C6) al kyl am no( G - C6) al kyl or
waleo@ee®)al kyl am no( Cl - C6) al kyl . By PCT/US2006/046039
"heterocycle", "heterocycloal kyl" or "heterocyclyl" is
meant one or nore carbocyclic ring systens of 4-, 5-,
6-, or 7-nmenbered rings which includes fused ring
systens of 9-11 atons containing at | east one and up
to four heteroatons selected fromnitrogen, oxygen, or
sul fur. Preferred heterocycles of the present
i nvention include norpholinyl, thionorpholinyl,
t hi onor phol i nyl S-oxide, thionorpholinyl S, S-dioxide,
sUbsPat=bid phgition MGRBRIFARY At lﬁ}Hdep@iﬂeﬁﬂ&J d:dd:enadkyl C1-Cs alkoxy, amino, Cq-

CPHShy ot BPLCELE M LRG! Ckhemi, Seprfpomtons. o
pheowb nor phol i nyl , honot hi ormor phol i nyl,

Rpglmtrt& crﬂ;ogmhfgjubmyg methghdi oxi de, oxazol i di nonyl ,

ih y4) ydr IyI di hydr opyrazol yl ,
Rﬂl ﬂ}/g}‘ gp%’?y? pYOpéﬂ hvg‘ ?j‘W di hydrof uryl,
RdeyUMB$Mﬂanyl tetrahydrothlenyl S- oxi de,
tetrahydrothienyl S, S-di oxi de and honothionorpholinyl

f di i i,nyl,
e R Y s T SRR
carpamds phionuly '8 8hgedhe Birihg, has dhe fahy'da of uranyl, or

i m dazolidinyl. The heterocycle grou herein are
unsubstituted or substitwuted in e of nore

substi tutabl e p03|g;ons Wth vario ups. For
exanpl e, such hetero JRoups na beg optionally
substituted with, for \exadpl® 01-C6 abkyl,

Cl1- Ceal koxy, hal ogen, hy&roxylorcyano, tro, am no,

whREBm(RY, 1s08) @l &)o@, dkdxi] arfifg,at kY dlifdamino, C4-C, dialkylamino, Cy-
I al kynyl, Cl1-06 hal oal kyl, 01-C6
créluaR, 590 é'%mcﬁ’h%' - C6) al kyl
non ol@@ilu %‘)@PTWPQ% the (t{yﬂ\j@nd}eries compounds of formula 18-2, i.e.,
cahthfdnd£6) ﬁl‘r’rﬁyﬂa agierd RGA3 il &yE;-Of alkd.. In another elBYpodiment, Ry is
r ' I
pl?g}éfolﬁ)%fg wottier t'n%o B{o;\’a ?L Iﬁf{ shl?’éi‘ﬁaﬁ%r %&;ﬁ/’g&g’\#ﬁf I?nga?s methyl or
etﬁylhydroxyethyl 3 hydroxyethyl or 3-hydroxybutyl .
Most incoidgiHet aglcsacwa{eenmmd ptdﬁidﬁg cHupaMATLRRANRUI4 1815, BAD,
rmati on Systens,
cc‘i’m;!;o‘ij?.gé % f%Yrﬂul% QQ bggie tggbag?ehﬁﬁ%?gé\;\fobﬂ lg 0.1 or 10.0,
(avallable fron1canbr|d desoft at 100 0{ Canbri dge Par k
Drive, Canbridge, 2140) . & natively, the
nanes were generat ed é/ Hon the R, rul es.
The termtells used tavdepote thenneldtive
configuration of any asy tr|c centeergth respect to
anot her stereocenter within tRe same nol écul e or

wheredRon st et G, allvb Céh@ikexy Ienine| Gt Gaakyianting. GurGutdiaifyiaspino, Cr-

CQQMwﬁﬁyﬁﬂst¢mmeQ@hﬁr in one nol ecule with respect to
t he sane stereogﬁ1 n_ its. enanti

abso n Lﬁnother ﬁepeé e lnvenltlorlj] gv)wdes comggum%aemrmulaqg 4, i.e.,

t on not b er m
caroundapbigrga dg-3twiiese. iRy isrit. 06 f+Fr kb it angtherrmnindiment, Ry is

pﬁewe la%wafaitmérenmah@m 3iHeABhe RY drdlptis bHe:hed Iftp@ UMSn Rag is Ct-

exi.s Lf st 0 r| for
CeafipSh et eliis. ot SR 16 TELanBr gL oM BogrTat Roo s .
non- inzanetries aepect] tlwnweemroyides ﬁomhelyes of formvindas, i-e-he
céthpdlln@s BNRRthiIe ABUSwhére Ry, isGihG, ALY, G, INIATRIiHamino.
be obtai ned by asymretric synthesis or by resolution
of the racemates. Resolution of the racenmates can be
ac colAnediee gspech unigss defjogehie the ceptraryibe invenfies prowidass@gpounds
aSddedingto SHy\6s thl dbodéitdratias WhbREodi RS8R, @fe B. I €S0l Vi ng
agent; chromat ogr aphy, usi ng, %or exanpl e a chiral
HPLC col unm; or derivati zing ? e racemc mxture with
a resolving reagent to generate diastereorners,
separating the diastereonmers via chromatography, and
renDV|ng the resoIV|ng agent to generate the orlglna

o - o "



When t he conpounds descri bed herein contain olefinic
doubl e bonds or other centers of geonetric asymmetry,
wan7oeMoess ot herw se specified, it is intendepct/iisd006/046039
t he conpounds include the cis, trans, Z- and E-
configurations. Likewi se, all tautomeric forns are

al so intended to be incl uded. The invention
al so enconpasses the prodrugs of the conpounds of
Forrmula |I. Those skilled in the art will recognize

various synthetic nethodol ogi es that may be enpl oyed
to prepare non-toxic pharmaceutically acceptable
prodrugs of the conpounds enconpassed by Fornul a |
Those skilled in the art will recognize a wide variety

Of AUabAKL SebPHIRGRHEL S Alliies 5ARRAADLALS0) Hakes.

and B 4rekIpspPaenvissipd-4 6-dicyclopromhd, 5 ruﬁhu%rodﬁ pvraZ°'°I4 3-
clpg@iitedl Formula | nmay be admi ni stered oral ly,
t opi r 8, _ .
et SR A BRI RL R et S R R BB ot -ctpyran-s
vigegilen®lii onal non-toxi ¢ pharnmaceutically acceptable
car r 5-@4-5hloRphsAulisnyRel(pyaRidi-8§1)-5 Badihjdes-MHRHFLBI0pY, Bik]pyridin-
7@ us ed herei n includes percutaneous, subcutaneous,
%raVascuIar (e.qg., intravenous i ntramnuscul ar,

i nt r Srebiatophenpvissiiomm-dotpyfimidinsb-yrteedihvsirerd éispvzéﬁi!elomeclpv”d'"-
7(HK8Re;l N addition there is provided a pharnmaceutica

for mul at f .gener

an dny (3 ploro IIfonyrﬁgﬁ chogr%gt;(? 9 dﬂw F%I ‘Q? 9'16’15 Q%IEJér]r%\Fr!dm-
4@Uhﬁﬁﬁnds of general Fornula | may be present in
assomqa}rinomm&w b6 En@ifbrofstiey ) pREhyIsRKbE/l)-4,5,6,7-tetrahydro-1H-

ﬁ' rg?ge t aIIy acceptable carriers and/ or diluents
P f if UVERts, and if desired other active

i ngr @meélmﬁé-(PWheldpfﬁaYlh‘ér@e(WﬂL@mm%tbmbsn\ﬂ#L@fﬁ%yl) -4,5,6,7-tetrahydro-

n&@p&@ueyngcpgﬂmﬂunds of general Fornmula | may be in a
form %ud mFPw Ie5 go nfBorome 3@ph£ny‘suﬁ%sg dih dc’ro-ﬁppﬁgz%lom 3-

troches: queous” or 0l pen i ons,
ﬂdWEWE?@f%Péepomders or granul es, enuIS|on hard or

sof t (&@pﬁ:ﬂldﬁﬁs-y% (BYFHRST oREthghphehyiSulfonyl)-4,5 6, 7T-tetrahydro-1H-

i nt d for oral use may be prepared
pé%%gﬁ 3C yn"1§ ﬁngﬁ od known to the art for the

man uﬁéﬁd@@p@ﬁnw@w&ewmm (RYSRER P Sa B drigtrahydie-1H-
pﬁgﬁngsenﬂﬂnﬁmaay contain one or nore agents sel ected
; Ir g\% l’( chl ro }e{%rtwgsu 3n ‘T’)t é-n)%lo%rcapgzﬁgpygln dd]rg -5- @:{%giﬁtetrahydroJ H-
PygRaRlS 3r°rlP3(§‘F'tﬁ'ér to provi de pharnmaceuti cal ly el egant
and pad-atebpienglsapeyBld ddithethlab Baiits den iz bR, BEbyridh-7(4H)-
%gredient in adm xture wth non-toxic
armaceutical |y acceptabl e excipients that are

sui t AStdmetyl-3-fryridarof sfenreS 8idihvdis Hi-yrazpleld &-clpyridin-7(4H)-one;
exci pieehBropa¥niiitbe)-£E-arpl, edifuBeethyls| @ nHcrahgdro Has
b %%ﬁégg1 ngate sodi um car bonate, | actose, cal cium

%' or sbdi um phosphate; granul ati 9 and -

di si ﬁe@hlafqphgnsdwﬁw -4 @@I’S(@W@hy%ﬁﬁﬁ stelpydro-dH-
pehiolk 8-A®yridinepi ndi ng agents, for exanpl e starch,

gel ati.n 5 e
m o ARk B0 PR R PSR S i S o
ethanaigcoat ed or they may be coated by known

t e c hBi(gdRBrophBn\sKUrenyl)a% 6 Hiss2 2 Aiflao@iinfiy 8, 51 F td@hydro-1H-
pﬁ%%R§4%q;E¥”KPomn techni ques to del ay disintegration

bso ron"in the gastrointestinal tract and
t her 85§-cpleesiph eev'saﬂfedéx‘gﬁﬁ@éﬁ Adifiupiretiylrt %8 .1 dritpbydro-1H-
pyrezdlad 3-dpyridecanpl e, a tinme delay material such as
glyceryl monosterate or glycegyl distearate may be
enpl oyed. Fornul ati ons for oral use nmay al so
be presented as hard gel atin capsul es, wherein the
active ingredient is mxed with an inert solid
d|Iuent for exanpl e, caIC|un1carbonate caIC|um

1 . o I T S o, .



Phar maceuti cal conpositions of the invention may al so

be in the formof oil-in-water enul sions. The oily
w@bmsec4yey be a vegetable oil or a mneral oilPOr/US2006/046039

m xtures of these. Suitable enulsifying agents may be

natural |l y-occurring guns, for exanple gum acacia or

gum tragacanth, naturally-occurring phosphatides, for

exanpl e soy bean, lecithin, and esters or parti al

esters derived fromfatty acids and hexitol,

anhydri des, for exanple sorbitan nonool eate, and

condensati on products of the said partial esters with

et hyl ene oxi de, for exanple pol yoxyethyl ene sorbitan

NN oS s atiieropidtyisaifon 06 5is(MRyrodletiyl) enBI 6 AHstrahyeai- efHpiigzolo[4,3-
c]g\g}%r{el avoring agents. Syrups and elixirs may

1ot mul ated with sweet eni ngjefogents for exa

ol y GOSNy BT LT PP Rt 6e5 B etrahycro-TH-
pyE£dIds 8-clpyrdinef or mul ati ons may al so contain a

denu t r r

ag en{i gf" gﬁlﬁroghcﬁ{g?s%ﬁ t"% éé g‘sagquéijgg\:é gﬂg\eﬁ@ﬁ tg@ JS 9—tét?%gdro-1 H-
PW@?Q'ﬁ[‘bF CéPYQ'f"é?d | e i njectabl e aqueous or ol eagi hous

S Us peqstilsropdtyisuFosinens-br (2, 2Ryriflaerdeatyiu, 56 edetrahydro-1H-
pngfo?cggh%ﬁahgnéhe known art using those suitable 92

Oor Wwetting agents and suspendi ng ents

t hat SHoRioneebenyirtifenybribetdisestepyl-4hé. stetrahydeo-il ﬁjp«y@zalsl‘»e%
clpyrRir ation may also be a sterile injectable solution

or sy | I .

| ueg?%gur%koggﬁnvygs@ Q ﬁ%*éé)s( gy n% aﬁ%ré‘%a.rié%?&@@é% £ 4-pyrazolo[4,3-
clpyr8linglit anedi ol . Anpng t he accept abl e vehi cl es and

sol vemieinyi-aapyrimsinkERy|p5IM-ANR@rodieth ytheylsURo RS, 5 Blihydro-1H-
pﬁ%d#?[h g%lp%?e:ﬁ%é')"’ ¢ sodium chloride solution. In

'on Sxed oils are conventi onal Ig/

enpl &yEthvkd-(ayrish-Suh-GrirBuarpmatiy e emsas tamy )-8 dibydre 1 H-
pRsEdN)S 8-ciyyidial 7aund)-driexed oi | may be enpl oyed i ncl udi ng

synt bet | rdivgl yceri d LI 3

R s TR R R o R
Pyfzdielf.delrypriesy (4H)-one;  The conpounds of general

For medachionphierdistion®-acliictiys b 81 didi1 Bipgraz 616 R, BE]pyridin-7(4H)-
o%amé%gxh%s, e.g., for rectal adm nistration of the

Se tonpositions can be prepared by m xing the
dr ug5\ﬁ\ﬁ'F'Pf0fz§>P§%nW%'BPféll)r&)ﬁ'dIeﬁh’yi Na¥-pimgthské St Efatrapydie-1Hs
p)&@iqu:; 8ic)@ridintvasminkenper at ures but |iquid at t he
rect r -
et o HEORED SRR Ml e BN R 1+ o 8fis a-cloyiain 7
a®P€oa butter and pol yet hyI ene glycols.
Conpawdmo:@bhwwrfarhyl)msnwﬂqu; 515 tdrahydten1 pi-sjredoq4, 3-c]pyridin-7-
oparenteraliy in a sterile medium The drug, dependl ng
bn the vehicle and concentration used, can either
sus pedtedosphenvisiprddt Siathyb7-fuerod. 6. 77&!\/%“%’5?9361%‘]390’0[4 3-
clagjdineant s such as | ocal anesthetics, preservatives and
buf f er b -1H-
oL 514 SRR D BRRY YL LB KAl o
pyagplol4.FelRyHYiaRd ski n, the formul ations are preferably
appl 6-atktiag4qtHizpi-2-al)- 5gel(triﬂ8cpbmythymhﬁwmmfongn)-smpcemmro-mﬂ-
taining the active i ngredi ents in
pﬁéz‘%ﬁ?’%%%xm S exarrR 0.075 to 30% w
pr ef & Hbinyidezoh S-Sl frdieiuptrsmetpiehendsiind):- 546 gyaro-1H-
pykB26i0M Bicipffiein-A( et ed in an ointnent, the active
i ngr :
a Egiﬁ%éa{%% 3}695 %%Py %ggmu%nm%tﬁﬁ)%ﬁer%g bhys 6 df&'&,dro 1H

r-m scCi ternative
Py Reelelt-PiRyridiRy&idl-@1t's may be fornulated in a cream
with an oil-in-water cream base. If desired, the
aqueous phase of the cream bagge may incl ude, for
exanpl e at | east 30% w w of a pol yhydric al cohol such
as propyl ene glycol, butane-1,3-diol, nannitol,
sorbitol, glycerol, polyethylene glycol and m xtures
t her eof The t opi cal for mul at| on nay deS| rabl y [ ncI ude

o o I L T o o o o o o o, o,



one or nore of the carriers or diluents nmentioned for
use in the fornulations for oral adm nistration. The
conmpounds may be dissolved in water, polyethyl ene

gl ycol, propyl ene glycol, ethanol, corn oi

R R N Ly R

pyrazdR[asrclpdidingant s and nodes of administration are vel |

PB4 ghiorarherdS dforyiia ST oo P S BERIT A ol e pygicin-7(4H)-

one; about 140 ng per kil ogram of body weight per day are

ok RET B Siphegy4,S AR Sl B vpareiclt Jicine;

d eéb)enzﬁ159(4ébﬁmmhehfylsalfddywel,$,BgtteﬁlaWdfo-ﬂ Héﬁyrmw[‘he-c]pyndme

c ined with the rrier terials
< Bl reBitnstiapdsibrul Bisorroni o pietaru g iR aRe it pipyridine;
t 6galcAkraphenyB@fopql)-BH(aYiudfophBils) -0 5,60 strahgdroaH-pyrazolo[4,3-
kﬁ%%age unit fornms mﬁll generally contain between from
clpyri ut 1 ng to about 500 ng of an active ingredient.
TBQM&&IOPQ{)h@ﬁﬂFS‘(%hIbﬁ)pﬁdﬁ?léﬁlﬁ)hﬂiﬂ<$,6',W-té1_fkm_yﬂ@-ffql-pl]razolo[4,3-
&E?es per day. In the case of in conditions, It nmay
clPYrigRe; hr ef erabl e to apply a topical preparation of
C efpeHfsphehylsllichyl)-8Y8 @dlerbmweTnl}I?-M:B‘ 6,2 aétRthydros eHpyeazolo[4,3-
o four tines a day. It be under st ood,
c]F’3/r":|L‘RﬁA/ever that the specific dose IeveI for any
pﬁ-‘(ll-bﬁluio@hemf-&@ﬂbhdephemﬂﬁdyl}-@-@mym‘6§H 7-8dtbah9diro-1H-
% ors | cluding the activity of the specific
pyrazql | oyed, the age, body weight, general

hsqhichlormnyl;isqn-chhrdpheﬁ»,f|s|ﬂ1@nyme-°(tnf|aénomaathw)ws 8, Pofetrahydro-

ation, and rate of excretion, drug
”4py@Gg%Ph§PﬁWH'5ﬁd the severity of the particul ar disease
uecha@rdwmehylf-s@bh|oropheny|sun*6ay|) AihyMaH, 6, Attétehytifd-1H-
% @Hgnan ani mals, the conposition nay al'so be added
Pyrazqlof4 SRIPWIiNGal feed or dri nki ng water. It nmay be
C sfu2Rlofspheh@siingnd-direlify1-2)5 61 Petiab§droat Ml pprak 618478
ter conpositions so that the aninmal takes I1n a
clpyridingsr apeut i cal |y appropriate quantity of the
C 64(p-eBlotdphenyAbuiday N6t (Pyridis-391)et, 5,617t tetralydpd-3 B-gyeazolo[4,3-
. convenient to present the conposition as a premx for
clpyridipfii ti on to the feed or drinking water. The
dg4lcABrgphenyIsulfonyIs-6cpyridiealyl)of 5,87 tetbihydRd-2 Bl-pRdkolo[4,3-
-ef erences, 1ncluding patents, are incorporated herein
clPYridieir ef erence in their entirety. The invention
| 5- (4Jchbﬁdph§hﬂﬁhlfdn ng dubthyH]B dnidmnymewwwmmm 3-c]pyridine;
M B o ha s gl 6 Py 3 Bk Tattatfol fH-pyrazolof4,3
i PRYISHiopY 'Sf(p\é’tﬂ“F’i"f Y54 %‘ﬂé”é\ fi§o; TH-pyrazolof4,3-

quumugcedures descrlbed in them The starting

B CEREr U TV DV R 5P S LR RAER L aolols 3
clpyridini | abl e conpounds and/Fr prepared usi ng known
THEY LS SRTRER SN b AP D-BrBEap -4

carboxy®itétods known in the art of organic synthesis. For

PP R aPET DA Ba)-§5 Sy TR By =Gl loiiaine o

camoﬂmn@esses usi ng elther solutlon or solid phase 95

¢ BB endS R B - R e old BB i BB-one:

i (5 (4hehlc5robhérWlsl]ﬂor%ﬂ:)hﬁHBS-tetrahydro-1 I-Aﬁyilaztdlom 3+d]pyridise6-
hmet be apparent to those skilled in the art,

y %HVentlonal protecting groups may be necessary to
prevent certain functional ggroups from undergoi ng
undesired reactions. Suitable protecting groups for
various functional groups as well as suitable
conditions for protecting and deprotecting particul ar
functlonal groups are mell knomn |n the art. For

o D P o s . P S



conc. refers to concentrated. DBU refers to

1, 8-di azabi cycl o[ 5. 4. 0J undec-7-ene. DCMrefers to
di chl oronet hane. DDC refers to

di cycl ohexyi carbodiim de. DI EA refers to

BT GGG PN BTT 5 TOuES B Eirpto -pyrazolol4,3-clpyridin-7(4H)-

one; di met hyl am nopyri di ne. DI\/F refers to di met hyl

oD & PR a8 TP HbHy - SRR scipysine-4.6-
dicarbogfistes to 1- (3 di met hyl am nopropyl ) -
- SRR o T NI U Bia e FippTaine-4.6-
diyl)diethiapdle. HATU refers to
© B e ATV SH e G ST Bl HAEazolgi SR ety
dimetridayshinsatybenzt ri azol yi t et ramet hyl - ur oni um
5-(4-chlorophenylsulfonyl)-4,6-diethyl-5,6-dihydro-1H-pyrazolo[4,3-c]pyridin-7(4H)-
one;
(5-(4-chlorophenylsulfonyl)-1-(dimethylcarbamoyl)-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridin-4-yl)methyl dimethylcarbamate;
4,6-diethyl-5-(pyridin-2-ylsulfonyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine;
4-(1H-benzoimidazol-2-yl)-5-(4-chloro-benzenesulfonyl)-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridine;
5-(4-chlorophenylsulfonyl)-4,6-diethyl-5,6-dihydro-1H-pyrazolo[4,3-c]pyridin-7(4H)-
one oxime;
ethyl 5-(4-chlorophenylsulfonyl)-6-ethyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
c]pyridine-4-carboxylate;
4,6-diethyl-5-(4-fluorophenylsulfonyl)-4,5,6,7-tetrahydro-2H-pyrazolo[4,3-c]pyridine;
5-(4-chlorophenylsulfonyl)-6-ethyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridin-4-
yl)methyl dimethylcarbamate;
5-(4-chlorophenylsulfonyl)-4-ethyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridin-6-
yl)methyl dimethylcarbamate;
2-(5-(4-chlorophenylsulfonyl)-4,5,6,7-tetrahydro-2H-pyrazolo[4,3-c]pyridin-6-
yl)thiazole;
2-(5-(4-chlorophenylsulfonyl)-4,5,6,7-tetrahydro-2H-pyrazolo[4,3-c]pyridin-4-
yl)thiazole;
5-(4-chlorophenylsulfonyl)-4-ethyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridin-6-
yl)methanol;
4,6-diethyl-5-(pyridin-2-ylsulfonyl)-4,5,6,7-tetrahydro-2H-pyrazolo[4,3-c]pyridine;
4,6-diethyl-5-(pyridin-2-ylsulfonyl)-4,5,6,7-tetrahydro-2H-pyrazolo[4,3-c]pyridine;
4,6-dimethyl-5-(4-(trifluoromethyl)phenylsuifonyl)-5,6-dihydro-2H-pyrazolo[4,3-
c]pyridin-7(4H)-one;
and stereoisomers, tautomers, mixtures of stereoisomers and/or tautomers or

pharmaceutically acceptable salts thereof.
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HPLC refers to high pressure liquid chromatography.

IC.50 refers to the nolar concentration of a drug,
wokiochegroduces 50% of the maxi mum possi bl e i NP DU$10061046039

for that drug. LCVS refers to liquid

chr omat ogr aphy/ mass spectroneter. MeOH refers to

met hanol . MWNG refers to

1-nmet hyl -3-nitro-1-ni trosoguani dine. MP-TsOH refers to

macr opor ous pol ystyrene backbone crosslinked (10-25%

wi t h divinyl benzene that has been functionalized wth

a sulfonic acid group. MS stands for nass spectrum

nk refers to mass' to charge ratio. NVR refers to

nucliganothagRpetts the@S@ARGCHrovills 4 afeftiosl df Ge&t@@MIzheimer's disease
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In another aspect, the invention provides a method of treating Alzheimer’s disease
comprising administering a therapeutically effective amount of a compound or salt of
formula la to a patient in need of such treatment

In still another aspect, the invention provides a composition comprising a compound
or salt of formula 1 and at least one pharmaceutically acceptable solvent, adjuvant,
excipient, carrier, binder or disintegrant.

In still another aspect, the invention provides a composition comprising a compound
or salt of formula | and at least one pharmaceutically acceptable solvent, adjuvant, excipient,
carrier, binder or disintegrant.

In still another aspect, the invention provides a composition comprising a compound
or salt of either formula la and at least one pharmaceutically acceptable solvent, adjuvant,
excipient, carrier, binder or disintegrant.

In still another aspect, the invention provides a method of treating Alzheimer's
disease comprising administering a therapeutically effective amount of a compound or salt of
formula | to a patient in need of such treatment.

in still another aspect, the invention provides a method of treating Alzheimer's
disease comprising administering a therapeutically effective amount of a compound or salt of
formulia la to a patient in need of such treatment.

In another aspect, the compounds of the invention have minimal interaction or
preferably, no interaction with Notch.

Definitions

The definitions and explanations below are for the terms as used throughout this
entire document including both the specification and the claims.

it should be noted that, as used in this specification and the appended claims, the
singular forms "a," "an," and "the" include plural referents unless the content clearly dictates
otherwise. Thus, for example, reference to a composition containing "a compound"” inciudes
a mixture of two or more compounds. It should also be noted that the term “or” is generally
employed in its sense including “and/or” unless the content clearly dictates otherwise.

Where muttiple substituents are indicated as being attached to a structure, it is to be
understood that the substituents can be the same or different. Thus for example "R,
optionally substituted with 1, 2 or 3 Ry groups" indicates that R, is substituted with 1, 2, or 3
R4 groups where the R4 groups can be the same or different. It will be understood by those
skilled in the art with respect to any group containing one or more substituents that such
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groups are not intended to introduce any substitution or substitution patterns that are
sterically impractical and /or synthetically non-feasable.

APP, amyloid precursor protein, is defined as any APP polypeptide, including APP
variants, mutations, and isoforms, for example, as disclosed in U.S. Pat. No. 5,766,846.

A beta, amyloid beta peptide, is defined as any peptide resulting from beta-secretase
mediated cleavage of APP, including peptides of 39, 40, 41, 42, and 43 amino acids, and
extending from the beta-secretase cleavage site to amino acids 39, 40, 41, 42, or 43.

Pharmaceutically acceptable refers to those properties and/or substances that are
acceptable to the patient from a toxicological and/or safety point of view.

A therapeutically effective amount is defined as an amount effective to reduce or
lessen at least one symptom of the disease being treated or to reduce or delay onset of one
or more clinical markers or symptoms of the disease.

By “alkanoyl” is meant an acyl radical Alk-C(O)-, wherein Alk is an alkyl radical as
defined herein. Examples of alkanoyl include acetyl, propionyl, butyryl, isobutyryl, valeryl,
isovaleryl, 2-methyl-butyryl, 2,2-dimethylpropionyl, valeryl, hexanoyl, heptanoyl, octanoyl and
the like.

By "alkyl" and “C;-Cg alkyl” in the present invention is meant straight or branched
chain alkyl groups having 1-6 carbon atoms, such as, methyl, ethyl, propyl, isopropyl, n-
butyl, sec-butyl, tert-butyl, pentyl, 2-pentyl, isopentyl, neopentyl, hexyl, 2-hexyl, 3-hexyl, and
3-methylpentyl. It is understood that in cases where an alkyl chain of a substituent (e.g. of
an alkyl, alkoxy or alkenyl group) is shorter or longer than 6 carbons, it will be so indicated in
the second “C” as, for example, “C-Cyo indicates a maximum of 10 carbons. The term also
includes substituted alkyl groups, and refers to an alkyl group in which 1 or more hydrogen
atoms is replaced by a substituent independently selected from the group: acyl, acyloxy,
alkoxy, amino (wherein the amino group may be a cyclic amine), aryl, heteroaryl,
heterocyclyl, carboxyl, oxo, amido, cyano, cycloalkyl, cycloalkenyl, halogen, hydroxyl, nitro,
sulfamoyl, sulfanyl, sulfinyl, sulfonyl, and sulfonic acid.

By "alkylene" is meant a diradical alkyl group, whereby alkyl is as defined above

By "alkoxy" and “C4-Cg alkoxy” in the present invention is meant straight or branched
chain alkyl groups having 1-6 carbon atoms, attached through at least one divalent oxygen
atom, such as, for example, methoxy, ethoxy, propoxy, isopropoxy, n-butoxy, sec-butoxy,
tert-butoxy, pentoxy, isopentoxy, neopentoxy, hexoxy, and 3-methylpentoxy.

“Alkenyl” and “C,-Cs alkenyl” means straight and branched hydrocarbon radicals
having from 2 to 6 carbon atoms and from one to three double bonds and includes, for
example, ethenyl, propenyl, 1-but-3-enyl, 1-pent-3-enyl, 1-hex-5-enyl and the like. The term
also includes substituted alkenyl groups, and refers to an alkenyl group in which 1 or more
hydrogen atoms is replaced by a substituent independently selected from the group: acyl,
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example, C4-C; alkyl, C-C; alkoxy, halogen, hydroxyl, cyano, nitro, amino, mono(C,-
Ce)alkylamino, di{C4-Ce)alkylamino, C,-Cesalkenyl, C,-Cgalkynyl, C;-Cg haloalkyl, C-Csg
haloalkoxy, amino(C+-Cg)alkyl, mono(C4-Cg)alkylamino(C+-Cg)alkyl or di(C+-~
Cs)alkylamino(C,-Cg)alkyl.

By “arylalkyl” or "aralkyl" is meant the group -alkylene-aryl, wherein alkylene and ary!
are defined herein.

By "aryloxy" is meant the group -O-aryl wherein the term aryl is as defined herein.

By "arylalkyloxy" or “aralkyloxy” is meant the group -O-C,_4-alkylene-aryl wherein the
terms aryl and alkylene are as defined herein. An example of arylakyloxy is benzyloxy (or -
O-CHz-phenyl).

By “cycloalkyl” is meant a saturated carbocyclic radicals having three to twelve
carbon atoms. The cycloalkyl can be monocyclic, a polycyclic fused system, or a bi or
polycyclic bridged system, such as adamantyl or bicyclo[2.2.1] heptyl. Examples of such
radicals include cyclopropyl, cyclobutyl, cyclopenty! and cyclohexyl. Preferred cycloalkyl
groups are cyclopentyl, cyclohexyl, and cycloheptyl. The cycloalkyl groups herein are
unsubstituted or substituted in one or more substitutable positions with various groups. For
example, such cycloalkyl groups may be optionally substituted with, for example, C4-Cs alkyl,
C,-Ce alkoxy, halogen, hydroxyl, cyano, nitro, amino, mono(C-Cg)alkylamino, di(C4-
Cs)alkylamino, C,-Cgalkenyl, C,-Cgsalkynyl, C4-Cs haloalkyl, C4-Cgs haloalkoxy, amino(C,-
Cs)alkyl, mono(C,-Cg)alkylamino(C,-Cs)alkyl or di(C;-Cg)alkylamino-(C4-Ce)alkyl.
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enone carb

tetrah%ef&fwh getta@y%t'}ﬁwl ;!\omoameaél@ylt h@mamem ehnyén ot et her
homothRImRAPREIiRyILRemothiomorpholiny! S,S-dioxide, oxazolidinonyl, dihydropyrazolyl,

dihydropyrrolyl, dihydropyrazolyi, dihydropyridyl, dihydropyrimidyl, dihydrofuryl,
dihydropyranyl, tetrahydrothienyl S-oxide, tetrahydrothienyl S,S-dioxide and
homothiomorpholinyl S-oxide. More preferred are piperidinyl, piperazinyl, pyrrolidinyl,
morpholinyl, thiomorpholinyl, thiomorpholinyl S,S-dioxide, tetrahydrofuranyl, or
imidazolidinyl. The heterocycle groups herein are unsubstituted or substituted in one or
more substitutable positions with various groups. For example, such heterocycle groups
may be optionally substituted with, for example, C;-Cs alkyl, C;-Cg alkoxy, halogen, hydroxyl,
cyano, nitro, amino, mono(C,-Cg)alkylamino, di(C,-Cg)alkylamino, C,-Ces alkenyl, C,-Cg
alkynyl, C,-Cs haloalkyl, C;-Cg haloalkoxy, amino(C;-Ce)alkyl, mono(C,-Ce)alkylamino(C;-
Ce)alkyl, di(C,-Ce)alkylamino(C;-Cg)alkyl or =O.

By “hydroxyalkyl” is meant an alkyl substituted with a hydroxyl, such as
hydroxymethyl, 1-hydroxypropyl, 2-hydroxyethyl, 3-hydroxyethyl, or 3-hydroxybutyl.

Most compounds were named using Autonom 2000 4.01.305, which is available from
Beilstein Information Systems, Inc, Englewood, Colo., or ChemDraw v. 9.0.1 or 10.0,
(available from Cambridgesoft at 100 Cambridge Park Drive, Cambridge, Mass. 02140).
Alternatively, the names were generated based on the IUPAC rules.

The term “rel “is used to denote the relative configuration of any asymmetric center
with respect to another stereocenter within the same molecule or, alternatively, to denote the
relative configuration of any asymmetric center in one molecule with respect to the same
stereocenter in its enantiomer when the absolute configurations have not been determined.

The compounds of this invention may contain one or more asymmetric carbon atoms,
so that the compounds can exist in different stereoisomeric forms. These compounds can
be, for example, racemates, chiral non-racemic or diastereomers. In these situations, the
single enantiomers, i.e., optically active forms can be obtained by asymmetric synthesis or
by resolution of the racemates. Resolution of the racemates can be accomplished, for
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Preferred prodrug groups include C,-Cg alkoxy forming an ester, and O'M* where M*
represents a cation to form a salt of the acid. Preferred cations include sodium, potassium,
and ammonium. Other cations include magnesium and calcium. Further preferred prodrug
groups include O°M*™ where M™ is a divalent cation such as magnesium or calcium.

When the compounds described herein contain olefinic double bonds or other
centers of geometric asymmetry, and unless otherwise specified, it is intended that the
compounds include the cis, trans, Z- and E- configurations. Likewise, all tautomeric forms
are also intended to be included.

The invention also encompasses the prodrugs of the compounds of Formula I. Those
skilled in the art will recognize various synthetic methodologies that may be employed to
prepare non-toxic pharmaceutically acceptable prodrugé of the compounds encompassed by

Formula I. Those skilled in the art will recognize a wide variety of non-toxic pharmaceutically
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Nl -12 21 Method 22 1. Method 3 CFrO RINR2 2. rvbt hod
wa@200HbkM14 25 PCT/US2006/046039

acceptable solvates, such as water, ethanol, mineral oil, vegetable oil, and
dimethylsulfoxide.

The compounds of general Formula | may be administered orally, topically, -

. parenterally, by inhalation or spray or rectally in dosage unit formulations containing
conventional non-toxic pharmaceutically acceptable carriers, adjuvants and vehicles. The
term parenteral as used herein includes percutaneous, subcutaneous, intravascular (e.q.,
intravenous), intramuscular, or intrathecal injection or infusion techniques and the like. In
addition, there is provided a pharmaceutical formulation comprising a compound of general
Formula | and a pharmaceutically acceptable carrier. One or more compounds of general
Formula | may be present in association with one or more non-toxic pharmaceutically
acceptable carriers and/or diluents and/or adjuvants, and if desired other active ingredients.
The pharmaceutical compositions containing compounds of general Formula | may be in a
form suitable for oral use, for example, as tablets, troches, lozenges, aqueous or oily
suspensions, dispersible powders or granules, emulsion, hard or soft cap§ules, or syrups or
elixirs.

Compositions intended for oral use may be prepared according to any method known
to the art for the manufacture of pharmaceutical compositions and such compositions may
contain one or more agents selected from the group consisting of sweetening agents,
flavoring agents, coloring agents and preservative agents in order to provide
pharmaceutically elegant and palatable preparations. Tablets contain the active ingredient
in admixture with non-toxic pharmaceutically acceptable excipients that are suitable for the
manufacture of tablets. These excipients may be for example, inert diluents, such as
calcium carbonate, sodium carbonate, lactose, caicium phosphate or sodium phosphate;
granulating and disintegrating agents, for example, corn starch, or alginic acid; binding
agents, for example starch, gelatin or acacia, and lubricating agents, for example
magnesium stearate, stearic acid or talc. The tablets may be uncoated or they may be
coated by known techniques. In some cases such coatings may be prepared by known
techniques to delay disintegration and absorption in the gastrointestinal tract and thereby
provide a sustained action over a longer period. For example, a time delay material such as
glyceryl monosterate or glyceryl distearate may be employed.

Formulations for oral use may also be presented as hard gelatin capsules, wherein
the active ingredient is mixed with an inert solid diluent, for example, calcium carbonate,
calcium phosphate or kaolin, or as soft gelatin capsules wherein the active ingredient is
mixed with water or an oil medium, for example peanut oil, liquid paraffin or olive oil.

Formulations for oral use may also be presented as lozenges.

Aqueous suspensions contain the active materials in admixture with excipients
suitable for the manufacture of aqueous suspensions. Such excipients are suspending
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such as liquid parafﬂn "The oily suspensions may contain a thickening agent, for example
beeswax, hard paraffin or cetyl alcohol. Sweetening agents and flavoring agents may be
added to provide palatable oral preparations. These compositions may be preserved by the
addition of an anti-oxidant such as ascorbic acid.

Dispersible powders and granules suitable for preparation of an aqueous suspension
by the addition of water provide the active ingredient in admixture with a dispersing or
wetting agent, suspending agent and one or more preservatives. Suitable dispersing or
wetting agents or suspending agents are exemplified by those already mentioned above.
Additional excipients, for example sweetening, flavoring and coloring agents, may also be
present.

Pharmaceutical compositions of the invention may also be in the form of oil-in-water
emulsions. The oily phase may be a vegetable oil or a mineral oil or mixtures of these.
Suitable emuisifying agents may be naturally-occurring gums, for example gum acacia or
gum tragacanth, naturally-occurring phosphatides, for example soy bean, lecithin, and esters
or partial esters derived from fatty acids and hexitol, anhydrides, for example sorbitan
monooleate, and condensation products of the said partial esters with ethylene oxide, for
example polyoxyethylene sorbitan monooleate. The emulsions may also coniain sweetening
and flavoring agents.

Syrups and elixirs may be formulated with sweetening agents, for example glycerol,
propylene glycol, sorbitol, glucose or sucrose. Such formulations may also contain a
demulcent, a preservative and flavoring and coloring agents. The pharmaceutical
compositions may be in the form of a sterile injectable agqueous or oleaginous suspension.
This suspension may be formulated according to the known art using those suitable
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Met hod 4 R213 0 OHHN-N 3536 40 39 In the
above schene, each of the variabl es independently
W@ onras49s4 t he definitions as descri bed above, weu/U8206/046039
is a protecting group. One of ordinary skill in the
art will appreciate

dispersing or wetting agents and suspending agents that have been mentioned above. The
sterile injectable preparation may also be a sterile injectable solution or suspension in a non-
toxic parentally acceptable diluent or solvent, for example as a solution in 1,3-butanediol.
Among the acceptable vehicles and solvents that may be employed are water, Ringer's
solution and isotonic sodium chloride solution. In addition, sterile, fixed oils are
conventionally employed as a solvent or suspending medium. For this purpose any bland
fixed oil may be employed including synthetic mono-or diglycerides. In addition, fatty acids
such as oleic acid find use in the preparation of injectables.

The compounds of general Formula | may also be administered in the form of
suppositories, e.g., for rectal administration of the drug. These compositions can be
prepared by mixing the drug with a suitable non-irritating excipient that is solid at ordinary
temperatures but liquid at the rectal temperature and will therefore melt in the rectum to
release the drug. Such materials include cocoa butter and polyethylene glycols.

Compounds of general Formula | may be administered parenterally in a sterile
medium. The drug, depending on the vehicle and concentration used, can either be
suspended or dissolved in the vehicle. Advantageously, adjuvants such as local
anesthetics, preservatives and buffering agents can be dissolved in the vehicle.

For disorders of the eye or other external tissues, e.g., mouth and skin, the
formulations are preferably applied as a topical gel, spray, ointment or cream, or as a
suppository, containing the active ingredients in a total amount of, for example, 0.075 to 30%
wiw, preferably 0.2 to 20% w/w and most preferably 0.4 to 15% w/w. When formulated in an
-ointment, the active ingredients may be employed with either paraffinic or a water-miscible
ointment base.

Alternatively, the active ingredients may be formulated in a cream with an oil-in-water
cream base. If desired, the agueous phase of the cream base may include, for example at
least 30% w/w of a polyhydric alcohol such as propylene glycol, butane-1,3-diol, mannitol,
sorbitol, glycerol, polyethylene glycol and mixtures thereof. The topical formulation may
desirably include a compound which enhances absorption or penetration of the active
ingredient through the skin or other affected areas. Examples of such dermal penetration
enhancers include dimethyisulfoxide and related analogs. The compounds of this invention
can also be administered by a transdermal device. Preferably iopical administration will be
accomplished using a patch either of the reservoir and porous membrane type or of a solid
maitrix variety. In either case, the active agent is delivered continuously from the reservoir or
microcapsules through a membrane into the active agent permeable adhesive, which is in
contact with the skin or mucosa of the recipient. If the active agent is absorbed through the
skin, a controlled and predetermined flow of the active agent is administered to the recipient.
In the case of microcapsules, the encapsulating agent may also function as the membrane.
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4- ox0- 1- pi peri di necar boxyl ate 31 (purchased from

Aldrich, St. Louis, M) was treated with bromne in

et hyl ene glycol to yield conpound 32. Method 31.

El i mi nati on of conpounds 32 with a base such as DBU,

DI EA, etc. in a suitable solvent such as DVSO DWVF,

DVA, etc. followed by hydrolysis gives conmpounds 33.

Met hod 32. 1,4-addition of aryl Gignard

reagents to 33 with an in-situ formed BF30Et 2/ organo
Tmmﬂemwméteu ma@ thAlLledRdPempsinid 3a sditdbir suitenyg)sysm with an
%nplg i?rP sucﬁ aR%cRﬁ geﬁﬁgundgﬁ%g&g&tigw fE‘?\t jﬂﬁ’go@ phase of the
emslgigneefthie mveyt'%ynﬂh@e ﬁw@wmﬁ fecam l&mw@agrfdl@ntﬁd@ pipeMn manner.
Wale ﬂmeg;aag&magz cémamérety@m@maﬁmd@ maP caBpaass mixaed obat least
ong %/l’glﬁlﬁlg?r v@g%/fa{cgr (X)|A% l’\jvri] a%lo Zégﬁlpcg’ar@ giﬁQ’reATg—}ragly, a hydrophilic
emulgifierds inctuded SPQBSP‘et wigh ammmmmfiﬂﬁdwa%?m p@a stabilizer. Itis also

prefdn@l Yo REIuES BbtH GAtoR Al & thi. PBgtheraihi lchilsiitr @) AR BiSwithout

s’cﬁﬁl R%égp%akﬁgp %Lsg)tes ég%g sw%ﬁa%/ ra'nE %e \g%é{gg%@er \ﬁlﬂmdthe oil and fat

makerpo thede- C@@‘h‘?@”'ﬁ'ﬂ@pﬂa@l@we@ybaq@; whic fqr@ﬁ tlag Oilye iseAreeshphase of
th@ferdemt féﬂﬁ&at?tﬂ\s,u@in[]@m@%té?ﬂ%nﬁ}i@&dst&ﬁﬁ&@ﬂs&tabmm iBthe
fongIF%o&oqzrie Im{e %éﬂ nc, ugi%q!wet g%bg ea(?-%lflm(sbn u? a%%l 5‘%0%10? myristyl alcohol,
glfessd mdnestepigtegand ﬁ@d ‘UWH@GPI’@UEatWamW afherpgthgrchgice of suitable oils

oRERif&GhE Wm@éﬂé’rp@ blaBecQSrQQEHx&vu@’tﬁé H@&teﬂ cogﬁadtlcEﬂ'opertles smce the

%\ilfllgy é% the a%liyge:(ga%ﬁglﬁa %ﬁnﬁg é 8&4 Im?{y rrEt %}}e’m pgfa m?ce (feh Erulsion

foBnulations is very gwl. flows;Ithe ¢reamissopd rPfQi?rﬁ’eN bgjiat tPnzoreag v mry#stammg

ar@dW\LvQSIHag% p?&ﬂm@\ﬁ/@a&lﬁlb@coh&@fegw(évb@%kége ﬁom tubes or other
eous,.. soqal

Cﬂt%lAerS y%taa% \%’ ?l‘%x%l}ec{/an taWo m%lfllg- %r &IR?gﬁtaﬂm %ers such as di-isoadipate,
isdiatyl Istraoriatrnenyienerghtcet diegtgrivf cbeprathfagly acidspiearacryt egristate, decyl
olb&@NMsGorbSyi géln'ﬁate/‘\f)&@fstééfa!ec @eﬂw\‘l\h%hk %Elnﬂﬁd& e Ibt@rﬁlﬁéf branched

oBh S S BB Y e L APl o e
properties required. Alternatively, high meltmg point lipids such as white soft paraffin and/or
liquid paraffin or other mineral oils can be used. )

Formulations suitable for topical administration to the eye also include eye drops wherein
the active ingredients are dissolved or suspended in suitable carrier, especially an agueous
solvent for the active ingredients. The anti-inflammatory active ingredients are preferably
present in such formulations in a concentration of 0.5 to 20%, advantageously 0.5 to 10%
and particularly about 1.5% w/w. For therapeutic purposes, the active compounds of this
combination invention are ordinarily combined with one or more adjuvants appropriate to the
indicated route of administration. The compounds may be admixed with lactose, sucrose,
starch powder, cellulose esters of alkanoic acids, cellulose alkyl esters, talc, stearic acfd,
rmagnesium stearate, magnesium oxide, sodium and calcium salts of phosphoric and sulfuric
acids, gelatin, acacia gum, sodium alginate, polyvinylpyrrolidone, and/or polyvinyl alcohol,
and then tableted or encapsulated for convenient administration. Such capsules or tablets
may contain a controlled-release formulation as may be provided in a dispersion of active
compound in hydroxypropylmethyl cellulose. Formulations for parenteral administration may
be in the form of aqueous or non-aqueous isotonic sterile injection solutions or suspensions.
These solutions and suspensions may be prepared from sterile powders or granules having
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2- (4-chl or o- dpent - 1-yn- 3-yl ) phenyl sul f onam do) but anoa
te (59) To a cool ed, dry flask was added conpound 57
(5 g, 17.14 nnDI) trlphenylphosphlne (4 259 16. 34




Synt hesi s of
4-chl oro- N- (1-di azo- 2- oxopent an4-y1l) - N-i pent - 1-yn- 3-
wq tihenaonesul f onam de (61). To a solution of tPET/US2006/046039
conmpound 60 (498 ng, 1.45 muol) in 7.5 nL of Et20 were
added sequentially 0.24 nL of triethylam ne (1.2 eq),
0.23 nL of isobutyl chloroformate (1.2 eq) at - 30 C
After being stirred at -30 C for 15 m n, diazonethane
(prepared by m xing MNNG and KOH i n diethyl ether)
(excess) was added to the above m xture at 0 C and
stirred there for 5 hours. dacial HOAc (1.5 L) was
added to destroy the excess di azonmet hane and the
m&ﬂJefdatrsi formasado eidrgaeited wi th Et OAc. The organi c phase

S water, brine and dried
8%@%%8}%1@@@&&:0?%’@%? Synt heS| s of
ergdg rapm terpeIad¢i8phenyl sul f onyl ) - 4, 6- di et hyl - 5, 6-di h
sddé@mﬁbﬁﬁﬂﬁmeho[4 3-c]pyridin-7(4H) -one (62) . The
f.61 was stirred at room tenperature
TﬁPQ%%-%? g%h@ﬂo@.e cis isomer underwent 2 + 3
TM?&WB@d@FWﬁm&W%ﬁ@P%e t he desired product, which was
TS Fdeedo fringethfidorbimAs. uncycl i zed product by flash
chromat ography. 1H NMR (CDCI3) 6 7.58 (d, J = 7.5 Hz,
2H), 7.54 (s, 114), 7.25 (d, J = 8.2 Hz, 214), 5.09
(t, J =7.5 Hz, 114), 4.50 (dd, = 5.6, 9.9 Hz, 114),
2.11-1.75 (m 41-0, 1.27-1.15 (m 6H; M5 (mz) 368.1
(M+rH) +. Synt hesi s of
(4R, 68, Z) - 5- (4- chl orophenyl sul fonyl) -4, 6-di et hy1l-5, 6-d
i hydr o- 1Hpyrazol o[ 4, 3-c] pyri di n- 7(4H) - one oxi me (63).
To a solution of conmpound 62 (67 ng, 0.17 mmol) in a
m xture of MeOH H20 (5:1, 9 nL) was added NaOAc (141
mg, 1.7 mmol) followed by hydroxyl am ne hydrochl ori de
(131.6 ng, 1.9 rmol ). The resulting solution was
stirred at roomtenperature for a weekend. The sol vent
was renoved by rotary evaporation and the residue was
taken up in Et0OAc. The organi c phase was washed with
wat er, brine and dried (MySO4). After renoval of the
sol vent under reduced pressure, the crude product was
purified by flash chromat ography to give a white solid
as the product 631H NMR (CDCI 3) 6 10.28 (bs, 114),
7.56 (d, J = 9.0 Hz, 214), 7.45 (s, 1H), 7.20 (d, J =
9.0 Hz, 214), 5.48 (dd. J = 4.5, 10.5 Hz, 1H), 4.97
(t, J =7.5 Hz, 114), 2.06-1.96 (m 1H), 1.91-1.77 (m
2H), 1.68-1.57 (m 1H), 1.22 (t, J = 6.9 Hz, 314),
1.14 (t, J = 7.2 Hz, 314); M5 (nmlz) 383.0 (M+HY.
Exanpl e 3 Synt hesis of benzyl
6- br ano- 1, 4- di oxa- 6- azaspi r o[ 4. 5] decane- 8- car boxyl at e
(65). A stirred solution of conpound 64(5.0 g, 21.43
nrol) in 40 nmL of dry ethylene glycol was - treated
with bromne (27 nL, 52 nmmol) in small portion over 3
hours at 35-40C under a nitrogen filled ball oon.
Brom ne was added at a rate that was sufficient to
mai ntain a red-orange color The resulting m xture was
stirred for an additional 2 hours. Anhydrous potassi um
carbonate (4.159, 21.43 mmol) was added to the
reaction mxture, and stirring was continued until
bubbl i ng ceased. The m xture was diluted with water
(40 nL) and extracted with diethyl ether (5 X 100 nl).
The conbi ned organic layers were dried over MySat,
filtered and concentrated by rotary evaporation.
Chr omat ogr aphy of the residue on silica gel with 20%
Et OAc/ hexanes gave the desired product 65. Synthesis
of benzyl
4-oxo-3,4-dihydropyridine-l(?Z-l)-carboxylate (.6a).
The conpound 65 fromthe previous step (2.1 g, 5.8
nol ) was dissolved in DVMSO (30 nL). Under a nitrogen
atnosphere DBU (0.98 nmL, 1. 14 eq. ) was. added and the

o . 1 o, NN O~ “AZ 2



69 Synt hesi s of
(E)-4-chloro-N-(pyrimdin-5-yl net hyl ene) benzenesul i ona
woreae/0¢09) . To a solution of 5-fornyl pyrim diPer/($806/046039
1.0 g, 9.3 mol) and 4-chl orobenzene sul fonam de (1.95
g, 10.2 mol) in toluene (20 nL) was added 4 A
nol ecul ar sieves (1.0 g) and MP-TsOH (1.0 Q).
Dean-stark apparatus with reflux condenser was affixed
to reaction vessel and reaction was heated at refl ux
for 18 hours. The reaction m xture was cooled to room
tenperature and Concentrated in vacuo. The residue was
taken up in EtOAc and filtered through Celite. The
S¢hdve &t e was concentrated in vacua to yield 2 12 g
(81% 69 as a Iiggt brown solid. 1H NWR (£DCI3) 6 9.42

(s, 1H), 9.25 (s, j2 9.15 (s~ H, 7.98 (d, 2H) & 7(5]}
(déé% a/n??f(&@é]\@ 3 c;?\ RO SO O=
1-¢=s°chl or ophenylsurtonyl ) - - (pyri m din-5-yI") pi pgridin
-4-dfk (71). To a solution of69 (2.12 g, 7.5 in
"MP (15 nlL) was added 2-(trinmethylsilyl)-1, 3-butadi ene
(70,2.18 g, 15 mmol ). The reaction was heated at
reflux for 36 hours. Thgskeaction m xture was cool ed
to roomtenperature and concentrated i p vacuoehaizyiel d

FF.S?& i crudesget®lial . The resi dyeQues puri fi ed by ()
asit chr omat/bgr aphylc@Eg: gatwe x ane sy t &=ftel d 05N, R,
g (4 71 ds a yettow sotrid R .

(s, 1kdr, BOB3O(S, 2H), 7.85 (d, 2H)y7.55 (87°2H), 7
5.65 (d, 11-1), 4.11-4.04 (m 1H), 3024-3.14 (m 1H), oms
2.96-2.82 (m 2H), 2.55-2.49 (m 1HP, 2.40-2.34 (m 3
1H). Synthesis of

1- (4-chl orophenyi sul fony1) - 5- ((di net hyl am no) net hyl ene
MetBed(@pyri m di n-5- y1) piReki,di n-4-one and Methods

1- (4-ehl or o@e@sul fonyl)-3-((di aet h\)ﬁ am no) et hyl eng

E,ZO % yri i -yl LRiREr 1 di n-do 2a Octithyy! l;I'rlfm oélsf@
—conpoll ~%0 g, I tssal i [th Re
BRE- DVA (1wl )\auwl, hggdiedtat r 4 hoares The
reaction m xflur é waspPzemeent r at ed YnyvReul to yield ¢ )
230 my (99% 72 as a yellow oil tgHiNwas used withoutg"™
further purification. M5 (mz) 407.gs(MrHy". Synthesis 6

of (rel

S) - 5- (4- ehl or ophenyl sul fonyl)-4-(pyri m din-5-y1)-4,5,6

, 7-tetrahydro- 1Hpyrazol o[ 4, 3-c] pyridine, (rel Ra. o]
R) - 5- (4- ehl or ophenyi sul fonyl)-4- (pyrimdin-5-y1l)g D6
b L €1 rahydro- 1H- pyr azgl,ali4, 3-el pyridine, (re/ gr;

-5-(4-chl mwsulfonyl)-&(py i mdinb-yl)-4,5,
7-tetrah > razglol4.3-e i nd (re!

Rx

&ator op fepyl) 62 (pyri mEHn- 51 a<§4,5,9/7<’tetr%“”‘
gy 0- 114- pyr azpl o[ 4, 3-c] pyri difke (ITh, 74 75,7 W&pd8 A
flask was cha Rebt h conmpound 72 0. 55 nmol)

and di ssol vedy acetic acid (2 nL) Rh net hanol (1
m.). HydraZine hydrate (0.083 n_, 1. nmol) was added
and the reaction was stirred at roomtenperature for
18 hours.CTNe NRe&tion mixture was concentrated in

vacuo andx I BRuies i R e Solake. bk, iR, ELOAC. The

organi c | ayer was washed with sat. NaHCO3, brine, -
dr i dd"SROPVRRSEOE, epeh efdhewariagied indsrerdentineetaing thegtefiptions as
ddseribeidelbevd). Gre of driids srmtietHealrt il aporati%teuh4 188 above scheme can be

regli ol T L.esi rified. .
e AT Broal 0 o B e BB g B e ac

conpounds.

5- (4- Chl or ophenyl sul fonyl)-4-(pyrimdin-5-yl1)-4,5,6, 7-

tetrahydro- 1H pyrazol o[ 4, 3- c]pyridine (Enantioners A

and B) 98




, 8.71 (s, 2H), 7.83 (d, J
8.7 Hz, 2H), 6.49 (s, 1H),
1H) 3.24-3_16 (mPAIys2006/046039
1H), 2.50-2.40 (m 1H); M

1H NVR (CD30D) 69.09 (s, 1H)
= 8.7 Hz, 2H), 7.47 (d, J =

wa@ oty J = 14.9, 6.1 Hz,
2.62 (dd, J = 16.4, 4.4 Hz,
(mz) 376.0 (MtH).
5- (4- Chi or ophenyl sol fonyl)-6-(pyrimdin-5-y1)-4,5,6, 7-
tetrahydro-1 H pyrazol o[ 4, 3- c]pyridine (Enantioners A
and B) 111 NMR (CD30D) 69.03 (s, 1H), 8.59 (d, J = 4.5
Hz, 2H), 7.88 (d, J = 8.7 Hz, 2H), 7.54 (d, J = 8.4
Hz, 2H), 7.43 (ha, 1H), 5.78 (d, J = 6.0 Hz, 1H),
3.96-3.92 (m 1H), 2.93 (dd, J = 16.8, 6.3 Hz, 1H); M
Métiba ). 376.0 (WH)'. Exanple 5 O Doss-Marlin, NaHCGCB,

ﬁ%g%ﬁfo&l ﬁ;%xaldehgé% ié?_ﬁ?éﬂﬁﬁ %cco%&ijozut Synlett, (1991), pp.29-
30.) was condensed with Danishefsky’s diene in a refluxing solvent (e.g. 50-250 °C in
toluene, xylene, etc.), or at lower temperature (-78 to 50 °C) in a solvent (tetrahydrofuran,
dichloromethane, acetonitri!e, etc.) with a metal catalyst and ligand (e.g. Cu{CIO4)(MeCN)4
and S-di(p-toly)BiNAP). The reaction can be worked up and purified according to literature

to provide the ester enone sulfonamides 2.

Method 2.

Reaction of the ester enones 'g with an organocopper or organocuprate (e.g.
vinyl(Me)CuCN example in Lit: J. Am. Chem. Soc. (2003}, Vol. 68, pp.8867-8878 or J. Org.
Chem. (1996), Vol. 61, 4594-4599) at low temperature (-100 to 25 °C) gives the enolate
which may be trapped as an enol ether using TMS-CI or other electrophile. After quenching
the reaction, the product enol ethers 3 are isolated after a typical workup.

Method 3.

The enol ethers 3 can generate the enolate by addition of methyllithium or other
nucleophile in a solvent such as tetrahydrofuran. The enolate may be reacted with various
electrophiles including ethyl formate, formyl pivalate, ethyl trifluorocacetate, pyruvonitrile and

others to yield enol ketones 4 upon typical ‘workup and purification.

Method 4.

The enol-ketones 4 was condensed with hydrazine or a substituted hydrazine (free
hydrazine solution or salt) in a single solvent or combination of ethanol, acetic acid,
tetrahydrofuran, toluene or others with our without added base such as sodium acetate.
After a typical workup, the product pyrazoles 5 may be purified by chromatography or
crystallization.

Method 5.

The ester group of pyrazoles 5 (or alternatively, the acid of pyrazole § which is
formed by hydrolysis of the ester), under typical polar sclvent (tetrahydrofuran,
tetrahydropyran, etc.) and low temperature conditions (-100 to 25 °C) may be optionally
reacted with one or more nucleophiles, sequentially either with or without intermediate
workup. Nucleophiles such as lithium tri-s-butylborohydride, lithium tri-t-butoxyaluminum
hydride, alkyl or aryl magnesium or lithium reagents, organocerium or organozinc reagents

may react to yield the secondary or tertiary alcohal products 6 after workup and purification.
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80 Synt hesi s of
(5-(4-ehl orophenyi sul fonyl)-4,5,6, 7-tetrahydro-2H pyra
waQ 20006498+ c] pyri di n4-yl ) met hanol (75). Conpounelcm@s2006/046039
(1.22 g, 3.3 mol) was dissolved in THF (25 ni).
Li t hi um bor ohydride (5.3 mmvl) was added slowy and
the reaction stirred at roomtenperature for 18 hours.
The reaction was quenched with water (25 nlL) and
Rochelle's salt (2.0 g). The m xture was stirred at
roomtenperature for 1 hour. The m xture was extracted
with Et0Ac and the conbined organic |ayers were washed
with brine. The organic |ayer was dried over Na2SO4,
fi | tAtepthtivalipdhe acid enpyratadels may\becwovdredynte ladVein@bgntfie and be
8 7.81 (m
fu%ﬁ rae?a}i%%@(‘z{oegé‘é@ gé?ég)ag\p%,] %eMM% rgrqﬁg%d 4 06 (m
2H) Alganﬁlvglyﬁtge eﬁsfi oép.p}razqge gmay bgge?q{?d wp‘.b sorpe gihencoypling or
adtivatingagvib(son ag DEZB EDCIMHIT Y, HB$wnétb)3®Igénélfate a species that can

el 21-1-
A o SR e N ' 78
(0.50 g, 1.5 mmol) was dlssolved in CH2A 2 (5 nl).
MmélabieB8 (0.3 g, 3.6 nmol) was added, foll owed by

DessTH\éaélééh%] Wgzg)?éj%rg&rﬂ&s g%a&ﬁ)egall%y?stgd %‘?’[Ré b H Eﬁsﬁtlon usmr? a/anous

reacti on st
elggirorgiie rﬂ?ﬁéatswwma'&dthai'qq&rmy'(qf@hﬁ@a anghiptarggghityted alkyl and,
arglatityiuraidessusidd 4 gpicaiGolvieht (addtoniftile letd. Jeandaisé (tristhpdmne, 4-

dlﬂ'ugfl’ma @?ﬁ&hg rc%sn};:mdjg% A th/%rc‘(R o-l); h%)tg 20& iuglﬂ% gl:ﬁga%r?and

Wwas €ex
d'f%{m%wﬁwag Kl Wwﬁow?qﬁ‘@ﬂoww%?@aﬁﬂ'e np@%qh"woup like a
smn@dudevajylal%@asﬂﬁe ditd.}. t ”Hectlcohalth ©ayaks be atgsated s epal

cotngltlﬁhse {aqwgtlé}'hlgt 9VO QO 0‘?40% iot‘ %%'oﬁgosaltsg@éo)f a3 r ngiggl workup and

Puifigatiop %@ﬁmqﬂsrﬁwa%ws@'yﬂa ¢ 2then P BIpA SHBSTIE RS Ryfgzoles T

mby béobtahed- tetrahydro-2H pyr azol o[ 4, 3-c] pyri di ne (80)
. Aflask was charged with silica (0.06 g) and WO
20071064914PCT/ US2006/ 046039 CH2Cl 2 (5 nL). Thi onyl

Methpd/j de (0.015 nL) was added dropwi se. After the
addihitencasasf ppapdiebduttbe maaacﬁrb@enﬁ ¢rblieEn ke 6TAEpyrazole

ni n_ﬂc%%?u? tﬁis?rc?ua) d-géy 8-? hﬁ%ilj%/\%g ggrgH'h ?ileclg glécqgo flic Od(%léaﬁe]or reductive

cagditigns| omman jo the pEctecling OrasR f% t/'ieldrt 2l frag Nr‘"d?)’ﬁﬁzo'es 8.
tenperature for 18 hours. The m xture was diluted with
M% ggl gand the resulting suspension was filtered. The
ate was concentrated in vacuo and the resultin )
r esi'adfee s %BY'?F‘?‘%BFOHVCtBEé’ﬁérVﬂ?’PV’ea b sHbsHyeNERroTH). this C-
H [pgitidromyy Bé Haldgéhate fylid%deiOsiah 8 NBhibespamiaide, BromildRetc.

LA AN X PR wetis oy 5T
ci'(r%matgpgrapgy or Ws)tam@tlg he r@jpgfaﬁ?teg Hyrazwgs gmag)bezfg_qhe@ substltuted at
thE)pbmﬁble b¥ nucleophyied bramalisdiarh nixeistyd couplings.
2- et hyt - 4- oxo- 3, 4-di hydropyri di ne- 1(2H) - car boxyl at e
(1). To a solution of 4-nethoxylpyridine 81(4.41 g,
Sqﬂ?mﬁ’ﬁnnl) in toluene (200 nL) at -20 C was added
CbzCl (5.7 mL, 40.5 nmmol) in toluene (200 ni)
dropwi se. After 15 mn, ethyl magnesi um brom de (23 ni,
2Min TI-1F, 46 nmol) was added dropw se. After 1 hr,
-10% aqueous HCl (100 nL) was added and the m xture
stirred overnight. The m xture was separated and the
organi c |l ayer was washed with sat. NaHCO3 and bri ne.
"It was dried and concentrated to afford 82 (9 g, 36.4
nol , 89.9% that was used directly in the next
reaction. Synthesis of benzyl
2-(4-chlor ophenyl)-6-ethyl -4 géoplperldlne 1
-car boxyl ate (83). CuSrSMme2 2 6 g, 27.2 mmol) was
added to dry TI-IF (64 nL). It was cooled to -78 C. 4-
Chl or ophenyi magnesi um brom de (27_2 ni, 1Min THF, 272
nnDI) was added to the n1xture sIomAy over |hr at -78

——y NN ™ NN ~ PN~



concentrated to a residue and purified by silica gel

chr omat ogr aphy (0-40% Et OAc/ hexanes) to afford pure 83
w@ 100g06214 mol, 33% as a mxture of cis PCT/US2006/046039

stereoi somers. Synthesis of benzyl

4- (4-chl or ophenyl) - 6-et hyl -6, 7-di hydr o- 1H pyr azol o[ 4, 3

-c] pyri di ne5(4H) - car boxyl ate and benzyl

6- (4- chl or ophenyl) - 4- et hyl - 6, 7- di hydr o- 1H pyr azol o[ 4, 3

- c]pyridine-5(4H)-carboxylate (Ma. To conpound 83

(0.92 g, 2.4 mol) in benzene (24 nL) at rt was added

NaH (193 ngy, 60%in mneral oil, 4.8 mmol) and MeOH

(10 04 Ethyl formate (0.44 ni, 5.5 mmol) was added and

the reachimonas stirnggd f hr. TLC showedetiche Ayl

consunption of 83. dhe m x uremvvas p Pti o%w&* o
a US QUi a(H d [20% ZZFH) apd OA% N R,
t

T rgalmr-ayer sywashed—wrth bri ne
ando,\g,%)ncentrat ed t Iresl di® The resfdue was S P
di S0 ved in MeOH ( m.) . Hydrazi ne ate (0.24 nmL,O OH
4.9"mmol ) was addeditand the m xture was stirred 13
overnight at rt. The m xture was concentrated to a
residue and purified by silica gel chromat ography (10%
to 50% Et OAc/ Hexanes) to afford conpoun (0.2 g,
0. el , 229% &k 85(0 59, 13(|1WDI arrple?
Synt hesi s of%/o 13 “

AFMNNSR| or 2, B hiesté- Chtor phenyl98¥ ony1) - & e
t@w% 71t trah)Ld,Lo_ZJ:l:,py - Gl yTi di ne

SPREERT orpeRyl ) - 1, 5- bi S(4-,N-N Z N Reo

chl or opheny! suMfny1) - 6- et hyl - 556 7-tetrahydro- 1H py NN
razol o[ 4, 3-c] py#i dine (M LE). To conmpound M (0.2 g, 0.54¢
mmol) in CH3CN (3 nL) at -10 Cin the dark was added

™SI (0.17 m, 1.2 ’ The solution was stirred in

dark whid g yar ned up rt MgraTShr. It was(ayirred at

rt for 3 hr. The r@ﬁ:tlon ML L S coof®d—to -10C
agai n Regiegh | M .25 M- 1.7 niR ) was

added and—the reac was vvarmedto rt i ke stirring

for 1.5 hr. The m xtyr& Was evapor at ed to,dr neds then

Et 0Ac (5 nL) was adged. It was sonicatgd for 30 min

and the sol vent was decanted. This process was

r epeathedrbene sHiame eptineidthe vaipbles dhdegrendentid cogaina tig definitions as

déibﬁ%?'égede IV\FhHE)éTkl iflans- Cfs?allm-grou@ @hé Qf &th@ﬂ/)@kﬁl% fl'@r!a\fﬂ will appreciate
| I”ID
thatm\e a ovr ( ege tl)%vg? 5% eV\@u?HeorB&ciecﬁ ﬂ'églﬁ\g gxstF eeﬁgv&gnd/or a single

er@ﬁtbp”t'?fe r esi due was partltl oned between Et0Ac and
F120. The organic. |layer was washed with 10%citric
Mgtgléig sat. NaHCO3 and brine. It was dried and

~Toncent rat ed and purified by silica gel chromatography
( 0% Methomeretiding 10 ey deasgctebacepidnaitoddnifstntiarer ket (1986),

V& 27((26), agp,sﬁb 15S$rm4hJ AZH) Bhes S8c. T2OU3Y NRO1L.H8, ).8867-8878.) with a
S| 0

or RO e Y MLAES oBlarmote (5.0 borwyichigrafamate orshepy

chiprefomnate)t at iqveeh JempT Btups ¢ 610159 °4) Br & $pvant denehydiofdren,

diSSTRRbIRESe, 88 @RS /etd. Y Ol eadlioh cmg)/vohféd-rdﬂ%n@%uﬁf é&e)ccordmg

1.7 m, 17 |
toﬁsgprﬂ_d%tg%éﬁ(?ﬁuef’(‘f%&é"%%ﬂﬂheat ed at 75 gw?o)r gnhr The

reaction was partitioned between Et0Ac and H20. The
mahgane.c | ayer was dried and concentrated and purified

by s | ch 0%. 9 /.
e 2SN € o PR BTN Bt s togood 2 R Pgzpoc

engbetherragramate A42. ci s st ereoi soners. Exanple 8
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Synt hesis of cis and
trans-1-benzyl- 2, 6di net hyl pi peri di n-4-one (90 91). The
wd koo3weeeecked roundbottom fl ask, equi pped w t hPCT/US2006/046039

mechani cal stirrer, reflux condenser, thernoneter and

addi tion funnel was charged with the sol ution of

acetone dicarboxylic acid (40 g, 0.28 nol) in water

(100 mM). The stirred solution was treated with

acet al dehyde (25.3g. 0.55 nol) at anmbient tenp. for 10

mm, then benzylamne (30 m, 0.28 nol) was added in

smal |l portions over 15 min. Vigorous gas evol ution was

observed and was noderated by use of a cooling bath
Method-iwat er). The resulting yell ow solution was stirred

at affd &R ethé ééilitdérngrd‘t@ﬁe@nome byTJb%lt%h'o? ﬁﬁgwyﬁlm bP@ther

m xture was ac stirred
nyqizorhilgps ipigihqad prdisasied pr?'r?f%}a th%‘?ﬂﬂ' Eﬁﬁ"ﬂﬁ &r%’%ﬁﬁ‘iﬁt@e'y the
e ey 12mdy e reamtddeditinidriouCERE (& (e.02 BBhIsIgmethy! methy! ether,

R
%qﬂjl ﬁ gﬁ%%g&késé\%%?_ewﬁséé%g(‘u}%alg%@mg{éﬁwﬁﬂ?\ekg[e &c&to yield an
e%ﬁ‘@f‘ﬁ HPevYrlevaskend Ruifications57 g. The i sonmeric
pi peri di nones were separated by flash chronmat ography,
N@}MBHQQ W th CH2C12- Et 0Ac (9:1). The yield of the
[ rst-eluting conpound, identified as the cis-isoner
was D gnot- W@"%/&F’@V@P eptedgsdp Mether ditp gk ibrpyirele carbamate
14 deph infdyeed pagfiddisy dHraAstobSPAE br WaSalRatign. A smal |
amount of unresolved material was al so collected (ca.
Exanple 9 Synt hesi s of
M@F@ngG di et hyl pi peri di n-4-one (91). The
Ci s-Thdpnaaolke Grbamate matnhyy b geprdteaed By stardH0 nfebkn8bs gppropriate

foﬁg\% dgdét%l@n%%ﬁze&{}tr?tgen{ \é?\oﬁﬁet%q}dr ! e% X?ttaliy{ 9 haaggﬁ?atl?n sodium
allspyeisn efty R sigasiibge r‘fb@fﬂ?@?eﬂ(@@oﬁs‘{v) W, Reteriér. M TRetective Groups
inC@rgahiy Sy nhess.r araosed(1bg1)f pl 4ﬂ3&tﬁlﬂ@ﬂtybnbél@t@ku;f£{d dptiosd Purification

)E aﬁ'o{ga{ b@k? ory\@ﬁsfglq%? 8&1 6“‘15 gyrggolg p;';@r?@ 95 %a obtalj]r{ed as the free

Next - ex
amyrelpsas afsakt tafer purification. Synthe5|s of
cl s-1- (4-chl orophenyl sul fonyl) -2, 6-di net hyl pi perl di n-4
M g@ﬁ (92). The crude cis-2,6- dinethylpiperidin 4-one
§ rom previ ous experlnent (1.1 g, 8.6 mol) was
di ssbrs/Besole Ripgrdine 15naybg S'éifﬂﬂ'y'?ieideft'ﬁﬁ PR C(‘*S“‘i’ﬁLa”d organic
or3horgamit basa®. A tHeeIanBhé, IpyAGInG Alqubbdsoasn hydeddirs] eisl)ivith or

w o%%%BQ:%%S}PS&&'CRBMC?@H&;zeqi%hgf%ﬁ%ra% \A%gerg;f%ie%-fmm 01025

ure was
"Getfimdrpisphrerup 2odopionabpiyiiicingiby chrogmtegraphyar gasialization, the
pyrazeds s\idsamiie16dnay idoBaidedN citric acid, water, brine
and dried over anhydrous Na2SO4. The sol uti on was
filtered and evaporated. The residue was purified by
2chr omat ogr aphy, el uting with EtOAc-hexane (1:3)
m Xtinnee caéealf fyréfoleprdddefsabivath 2 pyotesliresidpup Gxamepdiend Pyrazole

nig'oge"n%,sthis group may be removed by common acidic, nucleophilic, oxidative or reductive

conditions common to the protecting group to vield the free NH pyrazole 17.

Method 16.

In the case of pyrazole products 17 without a carbon substituent (R = H), this C-H
position may be halogenated by reagents such as N-chlorosuccinimide, bromine, etc.
(bromination Lit. WO 2003/066634.) After typical workup and purification by
chromatography or crystallization the halogenated pyrazole 18 may be further substituted at
this position by nuclecphiles or palladium mediated couplings.
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Synt hesi s of trans-2, 6-di net hyl pi peridi n-4-one (99).
trans- N-Benzyl- 2, 6- di net hyl pi peridin-4-one (t1; 7.5
wW@00nast9th ssol ved in EtOH (20 nL) and the cat abgBEUSL006/816039
g, Pd/C 5% was added. The slurry was vigorously
stirred and kept under a hydrogen atnosphere (60 psi)
for 90 hr. The catal yst was renoved by filtration
through Celite and the filtrate was evaporated at 3
mg/ 40 C. The residue (ca. 5.2 g) was used w t hout
further purification. W) 2007/064914PCT/ US2006/ 046039
Synt hesi s of
trans- 1- (4-chl orophenyl sul f onyl) - 2, 6- di net hyl Pi peri din
-4-one (94). trans2, 6- D net hyl pi peri di n-4-one (93;
?n 39 mol ) was di ssolved in CH2a2 (100 nL) and
ri e yI amne (22 nmL, 155 mmol) was added. The

sol.uti on wadketpi 29 ed and t reat ed Metipas 21- @
chl or obenzeneggyld onyl | de (9.2 g, 43 mmol).
7 o

m xt@xs was stlrredfor hr and thenqpartiti oged
bet wee wat g5y, (390 nl) eag=-EH2012, (3( ). T ,'\,

or gca#ﬁ;eol ayterua\wﬁaﬂmashed MII th 02 tric acid, [watler,
bri nenqdri ed over I\Ia2804/ filtered ?ﬁ' he sol v
evaporat;ld The resi dueRQGz'é g) was purrfied by f ash
chromat ogr aphy, eluting wth Et0OAc-hexane (1:3)

m xture to yield 3.6 g (35% 2 steps) of product 94.

Exanpl e 11 Synt hesi s of et hyl Method 22
1- (4-chl orophenyl sul fonyl ) - 4- oxopi peri di ne- 2- caffboxyl a
te (96). A solution of ethyl glyoxalate 95(4.6 , 23

nmol ) and 4-chl orobenzene sul fonyfl socyanate (5.0 g,

23 mol) in toluene (60 ) heated at refl ux
36 hours. The reaction m xt u\rN@a ophefled 9 roo

tenperature and 2-(trinethyl sj L?%P) 1, 3- but adi ene£3-3
g, 23 mml) was added. The_r¢ &a on vvas heat edRat ,‘faOCR2
for 18 hours. The reaction & Vgrcéht r aned
vacuo and the residue was pur fl/ d by flash

chr omat ogr aphy (5% Et OAct hexanes)/ '320)/i eld 1.05 g 5
(13% 96 as a beige oil. IH NVR™ND%3) 6 7.73 (d, 24

i"')l7ln§he7§bc(vg scé{r&e e% rgéftégga&g(_&es uﬁl p%ngénl c&%@a %.ﬁlze'defmtlons as

dmlbedlabpze(whﬂegth algjginferandeny (étq?waplkyl (preferably, methyl, ethyl, isopropyl,
orlteftbutt) aneh emwawﬁmnnwé arbw{li(ebbreeiafythanthe apsuet deyik@Bean be used &

sglec?xelg éfb%'ugg {gl S n giu%fqu&%g?%wld?ot s%ge gr*alhw)mer

orop
((di met hyl am no) net hyl ene) - 4- oxopi peri di ne- 2- car boxyl a
Me®of28, 98). Conpound 96 (0.82 g, 2.4 mmol) was

di SSR Jy}/&ﬂnésrhzq}/%:f)% 9 FEQU)( Qq vatﬁ%ts ﬂab%% gﬁpeqﬁét&ggégd a Lewis

hour's S‘concen ra ]
agisyghaasTigl i #titeblgatpivent Salchlait“ﬂ‘l’%‘eo?e’l?éh?xﬁ%é§°°9¢“%tfﬂj‘he
prBBedise:aVyRidnalnnings, Ehalk, Tsaahewed (189t J) oot 471 ot P8 Ipp. 5561-5568.
purification. Synthesis of (rel S)-ethyl
5- (4-chl or ophenyl sul fonyl)-4,5,6, 7-tetrahydro- 1Hpyrazo
23. c] pyri di ne- 6- carboxyl ate, (rel R)-ethyl
5- (deahpamndp 28 Ay sapdred jrain-cbripobnds 228y tab ik RyEtan

hyl <
actpftidh Gufc Uikl BReQuie BRRHEPRE HelkEiman 2641 o e
(1398). HPE?? i R ﬁ%g444®\ér boxyl ate, and (rel R)-ethyl

5- (4-chl or ophenyl sul fonyl)-4,5,6, 7-tetrahydro- 1H pyraz

M%{hgilﬁz c] pyri di ne- 4-car boxyl ate (22, 100 101, 102).
was charged W th conpounds 97 and 98 (900 ny,

2. 24CPMBRUNdE R4 JESRTPRATGE fram(GPmRouUNdfge P&EY%@GWH‘P@P’@‘ Hz and a
syitthi8 Latdlyst duch asTRabnvVEsrbail theds atabic tsbeeiiteach b metHahblld® @thanol

at roomtenperature for 18 hours. The reaction mxture

was concentrated in vacuo ang, ghe resi due was taken up

in EtOAc. The organic |ayer was washed with sat.

aqueous NaHCO3, brine, dried over Na2SO4, filtered,

and concentrated in vacuo to yield 0.55 g crude

material as a m xture of reg|0|soners The re3|due was

TNt O~ o Y B o




Et hyl
5- (4-chl or ophenyl sul fonyl)-4,5,6, 7-tetrahydro-111-pyra
waQ 2d00péu9Bs c] pyri di ne-4- car boxyl at e ( Enanti onePGI/BSANE046039
B) 1H NV\R (CDC6) 67.78 (d, J = 8.6 Hz, 2H), 7.55 (s,
1H), 7.44 (d, J = 8.6 Hz, 2H), 5.67 (s, 1H), 4.11-4.06
(m 3H), 3.57-3.47(m 1H), 2.72-2.70(m 2H), 1.19(t, J
=7.1 H, 3H: M5 (mz) 370.0 (MtH)+. 0 103 CI 105
N- NHSynt hesi s of ethyl 1-(4-
chl or ophenyl sul f ony1l) - 4- oxo0-1, 2, 3, 4-t et rahydr opyri di ne
-2-carboxylate (103). A solution of ethyl glyoxal ate
(27 mL, 0.14 nol) and 4-chl orobenzene
etsuCoowphndsdycancelis f2depdred Osidgl Liseleftrida by leumaeed(8O OViliams,
Alfed LS8 RIS rerdsa: Bbniks, BRRiell0 iYatthent FCHRAGY! Qbrth Carolina

m xture was cooled to roomtenperature and
StRtGRRMIRD. FAFIME T 158y 1pra! of Qraenia CaHE/Sy RORR). Ne &Y (6). pp.
1972+ )9 78a Altechatekly, Tvenpoeads 240canviespropat ¢ decardingto®idtosd 4 8bove, or
Mgg§5§ alRGtihe@6LIHRN M xture was concentrated in vacua

an tﬁe residue was purified by flash chromat ography

(20% Et OAc/ hexanes) to yield 16.0 g (34% of conpound

103 @smpouyreks [26wan bk preblrddMy subjetlind) Cémpouitis 24 to kthpd 3 and

( : 5 (d, 21-1), 5.40 (d, 1H), 5.01-4.97

M%%@Zf$$uﬂ$%?2%% (m 3H), 2.86-2.81 (m 2H), 1.16

(t, 3H). Synthesis of ethyl 1
Sdderséitor ophenyl sul fonyl ) - 3- ((di net hyl am no) net hyl ene) -

4- oxo01l, 2, 3, 4-tetrahydropyri di ne- 2- car boxyl ate (uL@d)sz

Compoundmelddso 5. 0 g,FL5 nmmolVeteed di ssol ved i n VB VA

T.

(20 qrL) angl, heat ed @ij 1006060 bMEE sficnut 8l Thege, o, THE

react i Qi e Xk &r n acugo t
corfpound 104 as a ¥eldow ol |l that was uséd w thou
further purification. Synthesis of ethyl

. 5-3'4- chl or ophenyl su¥¥ onyl ) - 4, 5- di hydr o- T/ pyr azol o 4,
3-c] pyridine4-carboxylate (105). A flask was charged

wi th conmpound 104 (5.8 g, 14p6 mol ), acetic acid (10

" nmL) andPEtOH hégodm). Hydgazjne hydrate (1.4 mig, 3G

mol added and the reagtion stirred at room
t enper e for 2 hours. Th % on m xture was ¢ R
concent gated in vacuo and the resi due was taken up™w

Et OAc. sfhe organic | ayer was3svashed with sat. aq. 3%
NaHCO3, brine, dried over Na2SO4, filtered, and
concentrated in vacuo toel d crude material that was
purjfied by flash chroraphy ( S ENOAC/ hexanes)
to 3} gfo ?2 63. g (SQ?/&’» f "conmpound & s a yel | tnamodss

f—- gBr

f oap Lk CDCl 3) 76 (d, R 8.3 Hz, 21-1);

7. 887 F (m 3H), 6.98°6.87 (m 1 5_96- 5. 9?"‘%“”“20
1H), 88280 (s, 1H), 1%;m 11 (m 2H) 8 ¥ 2- 1.18 (m

3H; &,&) 368.0 EpL" . WO ;s@
20071664914PCT/ US2006/,046039 Exanpl e, P30Syt hesi s of
7-(4-chl orophenyl) - 6- (34- chl or ophenyi sul fonyl)-5, 6, 7, 8-
tetrahydro-1, 6- naphthyridine and

5- (4-chl or opheny1l) - 6- (4- chl or gphenyi sui fony1) -5, 6, 7, 8-

t et raherG- napht hyri di ne é ORZ¥08). A seal ed tube

=3

was chea$ged” wi t h \weppgund N177ng, 0.46 mmol),

prop& mne (59 pl. 0. Qﬁm NaAuCl H20 (4.5 ny,

0.012 rand EtOH (2 nl). raction m xture was

heat ed a}.,80 C for 6.5 hours. YH& cool ed reaction was
filtered, concentrated and thewresi due was taken up in

cH2d 2. ¥he organic portion was washed with 1.0 N HC

(3 xiInlige attdve spherae, gath rf the varigblesgadepsgdetis dO@8ing Brexdefifitions as
déclibedXiBRNE, HileP & prbtkctind!dr&ith. (DRESSHDrdinddy sk irefle ARGl appreciate
concentrated to give the crude product Purification by
preparative TLC el uting w th.g;1 hexanes/EtOAc yi el ded

37 ng of the |ess polar regiolsoner 107 (TLC 1:1

Et OAc/ hexanes, 191 = 0.38) and 34 ng of the nore polar

regi oi sorner 108 (TLC. 1:1 EtOAc/ hexanes, Re= 0.25).



5- (4- Chl or ophenyl) - 6- (4-chl orophenyl sul fonyl)-5, 6, 7, 8-
tetrahydro- 1, 6- napht hyri di ne ' HNMR (CDCl 3) 58. 46-8. 44
w@ m0746dp14 7. 59 (d, J = 8.80, 2H), 7.31-7.25 (npCBbE$2006/046039
7.15-7.12 (m 1H), 7.09 (d, J = 8.2 Hz, 2H), 6.21 (s,
1H), 3.98-3.91 (m 1H), 3.38-3.28 (m 1H), 2.86-2.81
(m2H); M5 (nfz) 419.0 (M+H) #.
7- (4- Chl or ophenyl) - 6- (4-chl orophenyl sul fony0-5, 6, 7, 8-t
etrahydro-1, 6- napht hyridine 11-1-NWVR (CDCl 3) 58.42 (d,
J =4.4 H, 1H), 7.72 (d, J = 8.2 Hz, 2H), 7.39 (d, J
= 8.8 Hz, 2H), 7.28-7.08(m 6H), 5.52 (d, J = 5.5 Hz,
1H), 4.73(d, J =17.0 Hz, 1H), 4.09 (d, J = 17.0 Hz,
thhtthe aBowdZschdthe cdn be LigedHo s2iedtitdly, prbti)ce Bsidde gtldterebnier and/or a

. . . 1H): MB (mz) 419.0 (MtH). WO
s‘%"fsg%@?g‘f%d/ IL_JDSZOOG/ 8460)39 Exarrpl(e ;21 Synt hesi s of
Vigthog 30.

I -( 4B@hbm-®ﬂhﬁlmdeﬁdfhémwow/laﬁa-ﬂdwichésw¢gmi P@fnblld,i)m E-02is¢ MO) was
. . nmo was
“’%‘tg‘?:)g’%'k il Rty S eaNE el cbrrkd é’ﬁ%g\% th THF (250

m )

The m xture was cooled to -78C and et hyl magnesi um
Metherizde (31 m, 3.0 Min ether, 93.1 nmol) was added
I
o1 O oG o E85h4 Hte 230 By 05 BT 8, HWhabi

ni trogen
sQlvrie guqhes, DVEP DM, OMAyrie )fO'm'Gdth@VﬁﬁOW?'ﬁrge/%tCPWP@d‘dﬁéé

5 m nutes. Ethyl
viinbd=shl or ophenyl sul fonyl ) - 4- oxo-1, 2, 3,-4-tetr ahydr opyr
*rd%ne— carboxYlate (103; 8.0 23 3 mol ) was added

Vi a gﬁﬁpﬁlg@n gf@fﬂ Qﬂ,g@prdgeggmgo |;h03p ity é:rmed BF3yOEt,/Jorgano
coplenEdhhfiéigd 1o/ Sorkpdiatié 34 e AR haivEIiy ECormBurde 3atcaR Be \bﬁﬁaared

aéc%)}cgrgyel%}%g%—cﬁﬁ%w @g%aﬁg%ﬂ %Q%g \\fl}qd%ftﬁ%ta R% p?erﬂ?r td ?sgmmetncally

byrbis ripstitm C%tﬁb{Z%Hrﬁdﬁﬁ'ev ef elaanEincreaasiits to cpeppyls 33 as described
bysmayaiﬁumm (2C0AG NSl LS, epeenamt afleraglehh 60rﬂ§l¢tﬁﬂ§34 can be

pniaﬁgr%d av@ﬁmgtx |tFerﬂ ycot qge VHodlum/p\éﬁosHho gm%gr Ll rta é/aed) co Ijugﬁaez%cﬁj&lon of

ove

anylbgr Q@l?rﬁﬁﬂﬁtt@ a@'@aowsﬁéasd’eacr@eqﬁ by He ¥&iey) Heripga, and §finnaard. Org.
Ldth@oo®t esli7app vws3833  purified by col um

chr omat ogr aphy usi ng Et OAc/ hexanes gradients to yield

5.84 g (67% of a mxture of cis/trans (4:96) isoners.

Synt Gerapaungs _:igtafﬁ/prepared by formylation or acylation of ketones 34 using method
3 8nd detddbar ophenyi sul | onyl) - 9- et hyl - 1, 4- di oxa- 8- azaspi r

o[ 4. 5] decane7- car boxyl ate (110). Ethyl

1- (4- chl or ophenyl sul fonyl ) - 6- et hyl - 4- oxopi peri di ne-2-c
Mgthed 23| ate ("a* 5.31 g, 14.2 nmmol), TMsCl (5.41 n,

42. Gcmmds 86 th=f1Haydephte @ a/B0dtakd®ir® MelBhs approftiatdmlibe type of

p%?ercrﬁ%rggﬂi %ﬂ %e%g%%@m%?[% r{g )I'h re{ W l\H t%dPeJthdérM Protective

e react|on le
Gesre énProarie §YGW6é'|S rFedGeetl 9Bl edsdpe (t’aﬁd‘eﬂh‘P{'@hﬁ'[}]ﬁtﬂyﬁ"Y' iodide,
cagua hyamgbhstios, eddidth @hexiandteypt er. The aqueous | ayer
was washed with several nore portions of EtOAc, dried
over Na2SO4, and concentrated to give 5.67 g (96% of
Mgthed 3¢ure of cis/trans (4:96) isoners as a clear o
whi c$u|ﬁ>aiflbtdinfai; edrfcmaeﬂ vathandifegy cil bﬁdé’@toﬁfrb@’nc vEiRordatid base (e.g.

g/?ﬁﬂlﬂtehﬁgr ‘p‘ird’g"{?{s%’g'a;"ll'}%?’“e tgﬂlsfﬁxi'el} )8v1th or Wéthout a ng)Jvent such
agy @PMOrgmg@gﬁ thetryhyqf@fpm@ teniperatyr res Epﬁy{p to 25 °C After typical workup
arttt ¢pliofdl parimRBeNyY shibinatdylagph oedisthtidatidn th@ ¥asBronylated products

r lecane- 7-carboxylate (fl). 2.47g, 5.92
3ﬁ%§?8haa%§rg%%lun1borohydr|de (4.7 M, 2.0 Min THF,.

9.48 nmol) were added to THF (15 m ). The m xture was
stirred for 18 hours under nitrogen at rt which led to
only a 25% conversion to the.desired al cohol. Solid
['ithium borohydride was added i n equival ent portions
and the reaction nonitored until the starting ester
was consuned. The reaction m xture was concentrated
under reduced pressure, and equal portlons of EtOAc

—~ o s N R o o o —— o o s s



Synt hesi s of (1-(4-chlorophenyls

ul fonyl)-5-((di met hyl am i no) net hyl ene) - 6- et hyl- 4-
wo@xopoeeid di n- 2- yOnet hy/ di net hyl car bamat e andpCT/US2006/046039

(1- (4-chl or ophenyl sul fonyl) - 3-

((di net hyl am no) net hyl ene) - 6- et hyl - 4- oxopi peri di n- 2-yl

) met hyl di nmet hyl carbamate (114, 115).

(1- (4- Chl orophenyl sul fonyl) - 6- et hyl - 4- oxopi peri di n-2-y

| ) met hyl di net hyl carbamate (113. 0.69 g, 1.71 mol)

was di ssolved in DM-DVA (3.41 nlL, 25.6 mmol) and

heated to 90 C for 1 hour. The reaction m xture was

concentrat ed under reduced pressure and used w t hout
Methot[38r purification. Synthesis of O el

4R, s B-lfhs i 5 ds - ;
ahygﬁ?ﬁ 4? ﬁ(‘ﬁ?@%ﬁ J}E&g&% ?_'éyud'rnlﬁ giﬁ\r?v_]e)ég é%%et?ﬁlg lcfé*a@e@h]dr&l?ﬁc%lly with a
b%ﬁensélphyglp &\%hglahlﬁp e, t:t(:rlgfa Wl@g)sglger(t ggch as THF, MeOH, Dioxane, H;0,
eichtocffophteaptcsiuttt 3oy 1) - 4- et hyl -4, 5, 6, 7-t et rahydr o- 1H py

razol o[ 4, 3-c] pyri di n-6-yl ) nmet hyl di nethyl car bamat e,

((rel
Expergpgntsl Rrocediirgs ophenyl sul fony1) - 6-ethyl -4, 5,6, 7-tetr
ahy dceddih pythpaanbe bAthB-itiePlidn shelprdpayéd #dh B¥Her compounds of this

oS UL SA0 B, B0 Bly B30 T o, By ot
ARSI TB NS R PHgE oIV PRYFRICHY o] 9t TRgWathle Dikatien: wi
exahidles dfigse hiBdestdiBgd in Ganprepardsonklsklan dStddibg (=l iaDare obtained

' W di ssol ved, in Ft OH
RO e Syl oW BB b SLAEEL s
b?@W41 m., 8.55 nmol) was added dropwi se and the

r eacComapowdas irgtuded eckhfsanvehBorhareresemplifiet by Tieefoll@aiad Exdimples,

A r . . . r
o S e RS AL B R LG fra ity st
angealiggptipq synthetiirettes wittgn (hf@cspﬂgf the pyentiop vgll kg prrarent to those
sKie@.ifthemart,. and 117 (5.6 ng).

cis-£5:-(4:Chl.qQr syl f - B- - 7-tetrah

ydr Oé%aﬁtg}%ﬁg%gﬁgfﬁ %{ac & J%ﬂ%%%@xﬁ?r%{?%{aﬁir? \/\%’re use% w1f5r‘|out further
PyifipationMniess pHeariee stafevRhndexgr ghrogrargraphy dvas grfogned on
précdatdlt J0,25mdGilics gelldtbtes (& Merbid siliddgelb0F 5547, Wghalizatidhlwas

: . =, . , 8 (d 1H.J =11.9 Hz .
a&%&_&?g_&?&?é U(V rﬁﬁu@ﬂﬁo)nsprgga?’rki%g( w%f;os&h%ol{%d’]rc §<f_|bi r}ugmygrin or other
cqrion gipining rgegeats. [Flagh chrematggraphyyas gerfegped ugipg sithes a Biotage
Flaéh 40 sistem 2ndpriepackkl silida gellcokintig)or handtgadkBt cdibtnnd (E Merck silica

{ Ty fo 427, 1 . .
odi o8, T 4op et bropdihord 1L C it Baforia onts Varian repstar high
pwr@amqqlwpa;fmnaﬂtqqrgpkt] W f\!il\ltf%/sppe@tra yeyarecerged gp either a Varian
Gaminh 3o € RiHR 3 padt@metdr-oNER r(KdPBL3Ncet3bo MHE shecBbinetbr =CBerfical shifts

. - = 8. .5 d.
i By e Rty g g
inteppal Steadad] Mas$ spexiigaverarecorded op s Agilent sergs 17008Bagss,
sptirom8ieBéorindeted dhn AdifenttsélickiZhoo &pB8. (dd, 1H, J = 11.0

Hz), ,2..11 1H, J = 7.0 Hz),, 1H,. = 7.0

i) | P ceolis Gere abtgmugoy it BiitSlanglhie by Bty o
analytinalnigbgds: Chl o

h | sul f -4-ethyl -4 5,6, 7-tetrahydro-1H

P R R B B R
mBDCYBlerd A8 1% drifludkbacdticcaddd I wéggr, [BI=GH 1% (r#fluoiddretic/acd¥in
adefbnitdlEhondh Pheéhomehi®d Lurz: S &?gﬁ X 30 Gin SortmiiZ} micAfor?’éacking, 210

d_1H J =8.4 Hz), 4.19 (dd, 1H, J =6.1 Hz), 3.63

“'{'giﬁfeﬂ'iﬁn; ab3%9 ks, 3H), 2.94(s, 3H), 2.84 (dd, 1H, J =

5.0 [B)An Bodtatiq gtdiefitémployingl 00-20HLEOH br 8Bpmpadthin Hexane on a
cr(%lr\z/aﬁm;ﬁ?b or&raicéitas BEhn 325 crh-Biubi) 228V G¥leklior4it. 1

trans-(544- Chl orophenyi sul fopyd) - 6-ethyl -4,5,6,7-tetra
hydr o- 1H pyr azol o[ 4, 3-c] pyri di h4-yl ) net hyl

di met hyl carbamate 11-1-NWR (CDC13) 67.77 (s, 1H), 7.64
(d, 2H, J =8.7 Hz ), 7.34 (d, 2H, J = 8.7 Hz),
7.19(d, 1H, J = 7.1 Hz), 6.49 (br s, 1H, 5.33 (d, 1H

"~ AP ~ N7



Synthesis of ethyl 1

- (4-chl orophenyl sul f ony1) - 3- ((di net hyl am no) net hyl ene)
WO Booenéwpli4+ 4- oxopi peri di ne-2-carboxyl ate and epdmyi1S2006/046039
1- (4-chl orophenyl sul fony1) - 5-
((di net hyl am no) net hyl ene) - 6- et hy1- 4- oxopi peri di ne-Z-c
ar boxyl ate (120, 121). Ethyl 1-
(4- chl or ophenyl sul fonyl) - 6- et hyl - 4- oxopi peri di ne- 2-car
boxyl ate (109; 0.32 g, 0.86 nmol) was dissolved into
DMF-DVA (1.71 ni, 12.8 mmol) and heated to 90C for 1
hour. The reaction m xture was concentrated under
reduced pressure to yield a m xture of conmpounds 120
and 121 that was used w thout further purification.
Synt hesi s of et hyl
5- (4-chl or ophenyl sul fonyl)-6-ethyl -4,5,6, 7-tetrahydr o-

zol o[ 4, 3-c] pyri di ne-4-carboxyl ate (122) . A

m XtRrepation @fpqaeHRrdpienyitaiifba ) 635henypd,58, Bt tiahpdjo-2H-

tOH (3 nmL) and acetic acid (0.25
P (ﬂg¥§§8%§ﬁgme rate (0.20 nm., 4.11 nmmol) was added

dropwi se and the reaction stirred for 18 hours at rt.

pre Land p EGiHde waSNEur Fed by €
to yield 7 conp 122‘“THTNWR (CDCI3
7.91 (d "% ), 7.6 7.59 (d, 2H,

8.4 Hz), G. 75 (s 1H), 4. 24( 4rﬁ}H 2 65 (d, 1H J. 35
Hz), 2.42 (dd, 1H, J. 6.8 Hz), 1.53(m 1H), 1.32 (t,
3H J. 6.8 Hz), 1.25 (m 1 090(t 3H J. 6.8 Hz);
VB (iz) 398.0 (MkH)+o FXY 5le 16 Sy 's of

1- benzyl-2, 6-di e gLperdi n- A-oné% ). AlL,

3- WetEkBEAT Qund- b ¥lask, dQuilfpid with a _NeOH THFMO

meehrgnincal stirrer, ef ux condénsger; thernoneter and
ed with a~gohution of

addi thonsdgnnel was chir i 3
pr oI dehyde;g, 0.4 nol) i N-mat (150 nm.)
arfi stirred. The 50l @ ion was cool edoH i€e-bath to
5 C. The solution was treated with bgp?ylantne
hydrochl ori de (37.2 é, 0.26 nol) and stirred at 5 C
for 30 mn. Solid acetone dicarboxylic acid 89 (31.6
g, 0.2 nol e added at 5 C, followed wthin 5 mn
with a sfg; of sodium acetate (7.65 g, 0.093npl)
.erS(GO m.). The reaction mixture was stirred at
Y<hour and then allowed to warmup to rt and
\ 70 hours. CH2A 2 (350 nL) was added and
the pH ofn-kpe m xture was adjusted to 9 by cautious
additi o of solid sodium carbonate. The organic |ayer
mas se arateﬁi the aqueous | ayer mas extracted th
ypthesip oht Y drereme B Retor R iten Y -RiRPHYiRES h‘é‘tjb°xy"° acid
tew'rlxduylwter (ay. T@(}Cbusnertarctrmftummbmc(rﬂ@@na@_) (42t reg, (20@mol) and
75%1)1 of KA 8% g%eﬂ&%n ﬁ‘ﬂ'grngrrall &fj 1976hmBR YA LS bNAZAHvere added

tion was filft evapor at ed t
1 PRFFPY R 95 40 g roihegol 56 GRRUP K6 GiEH euipen gemperature
ovem@ht.rWatea (Fdmi) wat edeat! aritrtbe grgaaicpbyeg wes sbregated allaHBda(10% Ag)

wefsﬁ%tdeg tothé ahnéousvr@y%h tcrt,tqje%at %h t%%f%é di%s-4 Ih@m%g fétetr&%&d with

uct 123 as
PGSO a8 GO BRedGTEpn XM VR MRS P BH G (e oncs. and
dried KMQ@@)p&ﬂerfavemmm of s@yenthibs iysllayf oi( was used for the next reaction
withBuSang- i(?rﬂ?s)ﬁgn Tcglsad yh=Tasd- di oxa- S-azaspi ro[ 4. 51d
ecane an
7R, 9R) - 8- benzyl- 7, 9-di et hy1-1, 4- di oxa- 8- azaspiroj 4. 5]d
ecarlynthests of phendl-1B60.7 tétrah\Birodiyeddeyd[di3pdpy rittine-4-canigoxylic
acfd@pi-bdd estd EopRlnd BR&18in5s Al 08Hmbh bR tHE PR &)ﬁQQt
ch) anﬁ@placegé?nogﬁg ne’Rg% rﬁf roung gottoan A epwas
equi pped with a nechani cal s{dfrer t her nonet er,
Dean-Stark trap and refl ux condenser. The sol ution was
treated with anhydrous ethylene glycol (13.5 nL, 240
nmol ) and p-tol uenesul fonic acid (9.0 g, 53 nmol). The
resultrng dark solutron was refluxed for 8 hr mhile

1. . 1 — o

E




128 Synthesis of (rel 7R 95)-7

, 9-di et hyl - 1, 4- di oxa- 8-azaspi ro[ 4, 5] decane (ag). The
weredbeneyl - 7, 9- di et hyl - 1, 4- di oxa- 8- azaspi r o[ BCBUS®o@M6039

e (124. 9.1 g, 31 nmol) was dissolved in Et01-1 (50

m). Catalyst (Pd/C 5% 3.0 g) was added and the

slurry was vigorously stirred under a hydrogen

at nrosphere (60 psi) at amnbient tenperature for 6 hr

The catal yst was renoved by filtration through Celite

(1 x1in), rinsing wth EtOH (250 nL). The conbi ned

filtrates were evaporated to dryness to give the

product 126 as a pale yellow viscous liquid, 6.1 g
dlésw&%ny MelogH) (3whi).cydnazeus@thyirateott rhliiokenmol) was added to the

s%fog gkwﬁ g{é ZH?l{:rﬁ g%’%tgﬁweéh? H‘ré Fft 1 rBour7 Solvent was removed under
redgced @?W![e tp afforr] 3 yeilon. gebi%\@ﬁldleé'[%’ Pdet A 805-¢ (Miteh)
cis-7,9- dlethyl 1, 4- di oxa-.8-azaspi ro[ 4. 5] decane

1 2 6( rftﬁe ifbigzg &!o%%eqiecl&ggﬁﬁg%lh E-p?\relﬂ%ql{ g gsl-t ga%ydroA H-

or obenzene
93532@9[433 Flmfﬂ}’"\ﬁa(é.h%nfb@ Hﬁﬁ&'?%eéﬁl&hﬁW%@_éff a@é@e pigvious
stap 2 dY13.671 amsI) wasldissgvePpethwhidiate (@%eﬂcp(gwtag b@fbled into the

sHGiRhF8t é#ﬂ?:%qusgé@(/?&%ﬁ&ﬂo&edr@ﬁbﬁe %é%réss“} LAY Fesidue was

reactor a

reriesetvied dp Pyriginet (18 FY)- %@'@@@@“Y‘E@&"&b@%'de\ﬂkﬁé 9, 2.2 eq.) was added
toGigaTEo e, at dbdolicgebasl Tie mixtuAe whd Oltrad at,zewasdyesbs\nt Blowly raised to

ro\gﬁlttglrnp%%&g ﬁg?n &‘T mg QVe?r%Iﬁl %ﬁﬁ%c%&lte ?168 m)i)[ \ggsoic{% I‘gﬁ_ he reaction

madiie crddlep W%WWW%‘GQ %25@1!8“@9@ (%érzﬁm'bﬁo%déc' SO'Ut'On (2x
25 ml)tzat @dna (b ey aRonplé dbed dae (MESD J Lehdvsasteptivad teeibvey under

regn%%@%%%g%e Sﬂr#:é(@ﬁ\r%se unF S{jﬁ ?Fa f%ga%%n\ato éaﬁ])al ehf‘ted with
Ei¥sdgxane (47:85 |y\%g M@lt@gohg,@@the mixture of two regrmsomers LCMS 569.9
(MS26R) - 1- (4- chl or ophenyl sul fonyl ) -2, 6-di et hyl pi peridin
-4-one (128). The
ci s-8-(4-chl orophenyl sul fony9-7,9-di ethyl-1, 4-di oxa- 8-
az aspintbesis of eHéwehingoppnzengsu !SO'&H) %ﬂbfyyhea%sﬁd rtetrahxdig-2H-
pyrazdi bﬁ é-éﬁyﬁu)nea(ls_) Regniseheld §3arfBiCHor the dibliodsSstél-0197 mg, 0.36

m?ntod%vere SIISSOIVEOJIH a mlx{u e %Pﬁllgtn% a'«(z2 Oext r a@@gﬁ% fﬂi‘nl 1.0 M) was

ayer separa o "EqUEsu
aQHeGA@th@ﬁ?M'ﬁﬁF"d Mixh’éfﬂwéﬁﬁtr@ét% 7QEF éonistiesd At ¢poling to room

teipbtture 160y Bk ptateS@D mipWlas Sdudt lami biictarcbhassatashed O@h Bhge twice.
S@O%t Was ?QnS%%fun%QP%%pgequr%% nhag'll C%?TP WH&é %&8}3@ { e aRure product.

evapor a
U@Bﬁﬁ@ﬂﬁﬂ@ﬂ*éh standlng yleld 1 85 ¢ (95@@ of conpound
128. " HExRRRCe Cld 5Sy7E (acs £ 9.50z, Cep £1.38 (d, J = 7.5 Hz, 2H), 7.29-7.19 (m,

g)lggﬁ{)(a le'{gs @'ﬁé q)ﬁ?{l 7§d dj -°¥6“2 P35 BIdaQR Y 21886 GH), 324 (d, J =

@fﬁiﬁﬁhﬁfzid%~UTé§§~ g526§ﬁrro[4 5j decane (125; 6.5
0, Z2thdsdrperdaterd sesnhtve thto chifal i@bin(a&msmg)HP@Ma{h)ba 2]

Ev(?%ﬁerr’ﬁ(‘“k?NﬁRQ(r):Dgﬁ ﬁgf}e@ f}‘ﬂ‘;§ﬁ§zﬂ “f§é’§ 3279 g 21, 7.20-

usl di ogén at nos
7[6%?’)1 &), éﬁfbu('énk ﬁ@rﬁ?eﬁ‘éli t}r"'e?( Bz e 3841451638k 1H),

3rze(mwe-d1de&1im)rargrzquhme&mQaklim (1 x 1in),

L1 ASL NQe W t T
E%%Sﬁ'%ﬁgﬁg ﬂ%/ @@f&%g?, 07?5%13‘5— P ﬁ ar%g‘ é d\é/\gpev?as Slz a%H3d7 29-
743 (ar8he’ 811 i 68 NamdHprodiby -a‘s6 %Hp'a?'é) 9§|4|(@>v9 =18.2 Hz, 1H),
3.4 &L QuS1d.8 i) o), 4.04 (@d, (=98 6 .®Hd)1H0f xonpouns 129,

whi ch was used wi thout further purification. Synthesis

of (ref

7R, 9R) - 8- (4- chl or ophenyl sul fonyl) - 7, 9-di et hyl - 1, 4- di ox

a- 8- azaspiro[4.51decane (130). The

trans-7,9-di ethyl -1, 4- di oxa- §ygzaspi ro[ 4. 5] decane

(129" 3.6 g, 18 nmmol ) was dissol ved i n anhydrous

pyridine (15 mL). 4-Chorobenzenesul fonyl chloride (9.8

g, 47 mmol) was added and the solution was placed in a

20 nL glass V|aI eqU|pped mnth a nagnetlc stlrbar,

o o T 1 o



product. Exanple 19

6- Benzyl- 5- (4-chl or ophenyl sul fonyl)-4,5, 6, 7-tetrahydro

WO 1ab7/de49y4 azol o[ 4, 3-c] pyri di ne Prepared as desect/bsmo6/046039
for compound 65 in Exanple 1 using 2-(phenyl nethyl)-4-
pi peridinone. 1hl NWMR (CDCI3) 67.61 (d, J = 8.1 Hz,
2f-9, 7.42 (s, 1H), 7.37 (d, J =8.1 Hz, 2H), 7.28 (m
3H), 7.10 (m 2H), 4.86 (d, J = 15.6 Hz, 1H), 4.68 (q,
J =6.5 H, 1H), 4.25 (d, J = 15.6 Hz, 1H), 2.73 (m
4H), M5 (mfz) 388.1 (M+H)+. Exanple 20
5- (4- Chl or ophenyl sul fony1l) - 64sopropyl 4, 5, 6, 7-t et rahydr
o- 1H pyrazol o[ 4, 3-cl pyri di ne Benzyl

ExXarmpgle opyl - 4- oxopi peri di ne-| -car boxyl ate, prepared as
descri bed for conpound 67 in Exanple 3 using

i sopropyl magnes @hl oride, was fornyl ated and o
treated witf nggzzlne %y @ as d rjbed for q
conm np0 bgMEé@nple gi ve o=

6-1 sopgQ o-$
1H—pyrazo?o[4 3- c]py ‘M- g(41- f%PBHPﬁﬁiylaté;}}HT/\
conpouwsad was then depro?%%ted and treated with “
4- chl or ophenyi sul fonyl chloride followed by Na.OH® as
descri bed for conpo 2 i n Exanple 1.

1H NVR (CODCI 3) 5 zﬂ? Jisuf aroldfraie 2H) Todh J.

= 9,04 ﬁll—b TEMEBAGEC J = L@i 1H)
4.19( A¥F30= 16 W€de, J = 10 0 Hz,
1H), 2. 85 (d j& 2.50 (dd, P .2,

6.0 Hz, 1.70s(m 19, 101(d J = 6.6 H s8H),
0.95 (d, J:66Hz, . Y5 (Mz) 340.0 (MeHt Exam
D e 21

5- ( 4- Chvsar, &phaeny | sud>=fg ) 5- ( 4444Q%50 phenyl ))E,; 7-te

t r ahydro=—tHpyr azet- Beﬁzgr——————* \w\
2- (4-f1 uor ophenyl ) - oplpeﬁF NEHRar bo
I/ u5|ng

prepared as descrl%e Jror conmpound 67 in
4-f | uor ophenyl magnesi brom de, was fornylatgd an
treated with hydrazi ne hydrate as descri bed for

s m&gﬁdnﬁ%ym (Wo@h@n)‘l@ulﬂiﬁéﬁ’ub@)‘%ﬁno@te (57). Meth)(ll 2-
o PERLARA: Rl NS AR ol Ve B Bled Al e ane

trigthglaming @P M) and qub\mmﬁw@uvqwmnlor@ﬁ| (3f-B @e fl Ga) wakeddded to
th@)(nn%@@'frﬁ@nﬂ@ﬁﬁm#é%drré@ Bt r@@rﬁﬁ@rﬁﬁ&aﬁ:?e bvermymPlRed with 200 mL of

CHg(é anSEa‘snggyv?’}Pw .Wa% (%f(' 56 ﬂL)gsat ‘)\?aé—zC(}%zTﬂQ x%l;gr’nL)g bglge é‘sg mL‘; and
drjgd) (Mg§Og)1 The solyent vs@sgermvedlqmrotazy e@ppgtion to-givesthg pppduct 57 as a
yéubwonaﬁﬁx(lslzgﬂ oFML6HL Hz, 1H), 3.22 (d, J = 16.5 Hz,

2.92 (dd, J = 16.5, 6.6 Hz, 1H), M5 (m z) 3920
Sg EQIE oI IQ-(% hIoro-N-(peh t-1 -yn% I)p?enlyl?ulfonasmdo)gu%gnoate (59).

or ophenyl oro
Te étCP%i R @npiasi whpadssd amp@ndeﬁ_ (63?r9 dr dé nB@?w'l'phenvmhosphme
(4225 gl 16 [34 omropih emy/ THF 45@xbpiThe fagk was dookairth OX ] embiel - pefifyl-3-o! 58
(1Smi OfsBd rﬁltn@g .@ﬁﬁpkscﬁ.ﬂtgﬂay@.&d&d w%%w@sa m;rnat e as

descr’i bed f qunds g
bsgﬁwylazodlcarboxyla (3.2 mL, 16.24 mmol) was then ad ed and the re ctlon mixture

wés Wérnahll wprto pden yen pedatidrechriysdirred dlerla-waakaad | ToledoBent yiasr removed
b)} r%'ten'ye e\gp%@tloﬁ %E@ WIIeéﬁi@e Wgé FJE! §é@§e<§ I?\eé}oﬁ%ﬂwéh%ekﬁﬂ v@a&q sat.

suI on escrl npound

NG BRI ) ] EEeg B 1 Y10 g Srpe Bl was
p\Jified 8y oasﬂzth@hatpgréplzﬁto(ggye thélprodictl®® st wlitesdid7 Hz,
L@Mées&o;&n(ﬁ*s). =8.7 Mz, 2H), 5.56 (d, J = 6.6 Hz,

iHy, 4.74 (4, 16.5 Hz, 1H), 3.82 (d, J = 15.90 Hz,
1H), 3.18 (d, J = 16.50 Hz, 1H), 2.91 (dd, J = 16. 50,
6.6 Hz, 1H), M5 (miz) 408.0, (MtH)..
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Exanpl e 23
6- (4- Chl or ophenyl) - 5- (4- chl or ophenyl sul fonyl)-4,5, 6, 7-

WO edoraswpds o- | H pyrazol o 4, 3- e] pyri di ne ( Enant PONES®06046039
and 13) Benzyl 2-(4-chlorophenyl)-4-oxopiperidine-1-
carboxyl ate, 67, was fornylated and treated with
hydr azi ne hydrate as descri bed for conpounds 50 and 51
in Exanple 1 to give benzyl
6- (4-chl orophenyl ) -6, 7-di hydr o- 1Hpyr azol o[ 4, 3-c] pyri d
ne- 5(4H) - car boxyl ate whi ch was then deprotected and
sul fonyl ated as 131 described for conpound 84 in
Exanpl e 7. The enantioners were separated by HPLC

Swisthasjs i RHodh[o2¢-N-(Peintiidgn( PN y B ulfoddmidb)-bditahoc deid (60). The

cc!FPr oudlsg égeﬁﬂ% (13 }_Bﬂtmo ﬂva@ d{%mt@&'}n Tt—T E ?1‘6 hiS; H;lt-mrg h%%%?ide

mgephygraie 636 mg, 2. Olq.c») wag aside {g)'lld\ged_b)ﬂ_'g) L. |q§watfH)The mixture was
stisreQ2¢ cbom]tempkﬁat&}@ olErnightThe 3oént(whs rdmavebitarbiGhdizolutidn)was

‘%ﬁzﬁ {0%4 US\né %]Z\I%)Cl @hg m'%ureué)s thé\ASe»&rgétéd w%R%tSAc (4 x 20 mL).

Ttﬁw@w%%%%wga Wehmyashest with B3ingiang deehidasya.)After sngpval of
the Bolvetitraakiyidrsotid Wad opiyinad @k @edprddudt BOMIGMIE B66.Bemzy23).
2-(3,5-di fluorophenyl) - 4- oxopi perl di ne-1-car boxyl at e,
prepared as described for conpound 67 in Exanple 3
S!U&Pﬂijs 9f d-chiqrpibiiopRerdtaregaesndyibNoreoe! -y ads
yijiehiyhaitfdnaniliel (B €R e d satutibn bMﬂé %&nﬁ@urhj}ﬁﬂf @b&n@$1.45 mmol) in 7.5

mg%? E{gb%qe %&%ed%;%g?%“%ﬁg{ é %Hl_rrgy yra Trﬂl%@'ip f %b):,/ % &g Zétl |§robutyl
ctttarpf)orreaﬁ tﬁ%;%ynhtte 3Pn iICs A@eh%nmawwasat tHek fae‘p? Bire étaé@methane
(pBspdrdd BahRhg MNNG 4né KIOH pRIEAYN biehf(@xeks)atsiddee to the above

m{éf(dré 8\\"@5& DYy %ﬁ%ﬁ'ﬂ%& ?o%%%f«%’ g;,;c% r@@?‘énﬂts)%as"_#de%%desﬂoy
the egfq_esedingmathgnqarpq&the;spﬁutlorywgge{tgacteppvzth OG- Thpe organic phase
w£s \ﬁasl'ﬂéd vathsat BaHGO 4 weler( BRineldrl, drid Yig$d,). lcmsBeB. 1HEs + 1).
4.79 (d, J:165HZ 1H), 3.92 (d, J = 15.9 Hz,
HgSl?d = 16.5 Hz, 1H), 2.90 (dd, J = 16.5,
Syrthesgip of m GS)&%l@r%enylsulfonyl)-At 6-diethyl-5,6-dihydro- 1H-
pyrazdio[@8-cIpotidinoningore (523 UThoaol sbruphiessh-vasdstifred at Bbm

teﬁ“lggééqfrg fo]r %&%Eﬁsz ‘H\? [:%issomé:r]t}?xdérlw%lnpf + @rc?/ rc?adﬁo%sio give the desired

prsdltﬂﬁlvtiltfél wag c‘rﬁpemm]fm ttfeotmns uphyaiiredierodwas by fipsh chidroatography.
"H(MinR)(CDEXRBI58 (861 7.5 Hz, 2H), 7.54 (s, 1H) 7 25(d,J=8.2 Hz 2H),5.09 (t, J =

ek gumsisd ol o0 B i eortiod e .

368ehdtHloners A and B) Benzyl
2-(3,5-di fluorophenyl)-4-oxopi peri di ne-1- carboxyl ate,
3
Sﬁ{tﬁ&@{: gpgﬁ%&dgfg E)A Qﬁl%réﬁ{ n%%%“gl?ﬁib rc(l)lethaFé %@L;“drod H-
PWMW&’{@GY%@ W*é)awwomert_ay drosz eletioned p@meoqml 62 (67 mg, 0.17
mcheB a1 2 biedurt @f MeOMIING: K8 rhiD) viesargake Nlamcgmembenz )ﬂmol)

folgim}e%%& gef%iﬂgm%.equy%gﬁlgn&yﬁﬁﬁ %Zr% ?IL%I' l'rr]t éa@] reg rég g llélflon was

stifred gt '@e"wettﬁef@t%%f% edtﬁﬁ?éﬁw Ji t}?ﬁ@t\twt Vteﬁlreinpw ltydlorame@poratlon
anathd\aStdua svad &sieh iubatl Eforc. TneRAEAR Phdse WadKashddBvith wBE brine

an Kﬁ@?g&‘w@% é@e[ 3@%\%%%8%8@ tE@nd rgr uce tpg%%tn% lhf crtIJ_<|:ie product
wag gyrifipd bypflaspchromatagraghy te(give)a wl@&eeso@d as thepredi@t 6§ H NMR
(cPid),) 5680.82-(6s, BN, (786 &Y = Do B6, 44}, 7455 6HH27 20l¢d) 4 =%.0/8z, 2H), 5.48

bzt 51051l U 48k 08 e g a1y i g, 0
1.654 5K/gn(]ﬁl)z)1 22{pJ G 6. s{ NRHED, 184 fap P -2Mz, 3H); MS (m/z) 383.0 (M+H)*.
5- (4- Chl or ophenyl sul fonyl ) - 6- (3-fl uorophenyl)-4,5,6, 7-
tetrahydro- 1H pyrazol of 4, 3- Cfpyrldlne Benzyl
243-f1 uorophenyl) - 4- oxopi peri di ne- 1- car boxyl at e,
prepared as described for conpound 67 in Exanple 3
usi ng (3-fluorophenyl)nmagnesi um brom de, was
fornylated and treated mnth hydraZ|ne hydrate as

o A a I 1



1IH NVR (CDCI 3) 57.73 (d, J = 6.0 Hz, 2

9.0 Hz, 2H), 7.28 (s, 1H), 7.23-7.18 (
wWd200706014z, 1H), 6.96-6.90 (m 2H), 5.60 (d, BCHUS$2006/046039

Hz, 1H), 4.79 (d, J = 15.0 Hz, 1H), 3.89 (d, J = 15.0

Hz, 1H), 3.22(d, J = 15.0 Hz, 1H), 2.92 (dd, J = 18.0,

6.0 Hz, 1H); M5 (mz) 392.0, (MH). Exanple 28

5- (4- Chl or ophenyl sul fony1) - 6- (4-fl uorophenyl)-4,5, 6, 7-

tetrahydro- 1H pyrazol o[ 4, 3- c]pyridine (Enantioners A

and B) Benzyl 2-(4-fluorophenyl)-4-oxopiperidine-1-

carboxyl ate, prepared as described for conpound 67 in

Exanpl e usi ng 4- fluorophenyl magnesi um brom de, was
Efanpigi3at ed and treated with hydrazi ne hydrate as

descri bed for conpound SO in Exanple 1 to give benzyl

6-i sopropyl- 6g%- di hydr o- 1Hpyr &%l o[ 4, 3-c] pyri di ne- 5(4H

)-carboxylatfnghis gonpound t hrepeudeymoosect ed and

1-0, 739 (d, J =
m 1H), 7.02 (d,

treated with C hkreapher t vl nyknehl ori de Tol |l owed
by NaOH as degcribed for co d 52 in Exanple 1. The
enantioners wgpe separated u3|7tgg HPLC Method [2]. 11E1
NVR (CDCI3) 6 7.74 (d, J = Hz, 2H), 7.40 (d, J =

8.7 Hz, 2H), 7.30s, 1kls.svk,21 & cob. 95 (m 2H),
5,61 (d, J = 6. , 1y, 0ed 18 (d, 2 Hz, 1H),
3.85 (d, J = 16. , THo®e22 (d, J .5 Hz, 1H),
2.92 (dd, J = 16.%, 6.6lH7. 1H: Ms (m2) 392.0
(I\/H—|)+ Exanple 28 ¢ 67

5- (4- Cnhl or ophenyl sul fony1) - 6-i sopropyl -4,5,6, 7-tetrah
Sythesigiohbenzyb pramg=14- ﬁwﬁ&-q@sggﬁ ldecane-8-carboxylate (65). A

stitretl SOREPYcofmpouePELPE0 @ll merahman o2y matoe dryltiemaee cdsvas
tré%‘:t‘eqtp\[/ﬁtpﬁ%nﬁr%r 29%[’385 'snla\b:égr[}?ll\ Své%' Sqfou cjagat 35-40 °C under a

I sop rogg/ gneS| um ¢
nirogeafiligd fpllogn Wemmw\aé m’s@ at @raie tf@éyé?» pufBeiertép maintain a red-

orﬁlﬁgmlmdﬂﬁﬁebﬂltu@(ﬁmﬂlr@wés bfirdli foLal8dhtdnal 2 hours. Anhydrous
po&ésﬁﬂpéé} Ag gﬁ 1 B)f q&g(r)'nmo%rli dded t the rea?tlon n:fiﬁture and stirring

-Ccar
m&w ébltq'?éfrfs %P@ﬁ%tTé'étf@zﬂfUW% ¢'@éﬂdefdthtﬁr (40 mL) and
exfractbl ovith pileatiy kot (500Y00 wh). ahi dembiakl enRdichyyeNaldle @isied over

€§é c rfltgrgg afu? Eo&%ﬂpﬁg@gy ?o%a QVEB@%BL rl%}-gao% da pIh%]of thfénésndue on

USI n
S"que ‘@M@ﬁ 56<?Aq'2e>(aaes gave the eeweci Ppquct€5.41 (d, J =
9.0 Hz, 2H), 7.34 (s, 1H), 4.84 (d, J = 16.6 Hz, 1H), -
Syhthepig df benzyl 46x6-%dihyHjopyBidet-{(dH)-cdrboxiliBteSE6)6 The bampound

§§]6fh9m the [gév bisb ste]p g 1]@ 58 H?nol)]v@s digsoRed (rglgMS(}_) (30 méajnder a

nitipgen a(raospjuer_e éBgJ (Q% %ﬁb 148 )(\,ms%dd&g@nitr(e\&pvdure wgg heated at 80

°CEQa<m§|nggl30\Nater was added and the mixture was extracted with diethyl ether (5 X 60

mb): e %95&&3&%8% w!aifsw&)maénéd&mm Mmeoat?.b%mx&zmés@) 6rh% solvent
tetrahgcg 0- gy q o[a %1 CMJ di ne {, (Pant oner

was g é)ﬁ ry evaporation and the white 0|I was puritied by flash chromatography

tozwesl@pmpwtﬂe@mmtpﬂu di ne- 1- car boxyl ate, prepared as
descri bed for conpound 67 in Exanple 3 using

[ . i hi f | at ed
SYTRSTRRY BT 2 Ror oty IR U f-ep Bty Be (62). CuBr-SMe,
oumlg;dmﬁ@ 0. Zanr@th addedtto 2@ mLeofbaeh)zqrbus THF and cooled to -78 °C.
4-@hlb%ﬂé%égn%slmdb£bﬁﬂfe0@?"b@%[a¥9'l\/Puﬂ14ﬂ—ﬁ-‘ e]z@mqak R8s ééaﬁéd slowly

-car bgg%‘ % . j}'#% g ound was ‘%r ot ec
vid SR8 ISP a7 11 GF dpRERIP L ser Gﬁ;ﬂra"é"ﬁlt'b et Hﬁ %ﬁa@s'on
Bdign i @ideglideibylrativeate (@82 odnpea mnGpwanaddegmpb atitted fohé
miBRRBITOWE h%wéﬁﬁ%e%%ﬁp@x%éﬁérﬂ&ﬂé@%@e%ﬁm% dofthion diltné

cog'\peu%ﬁ 8 47 3%@‘3(%‘?5 ﬂLI)Of a&%&o%sdeﬁ Aﬁeigs'%nq_% hours at -78 °C,
161Rf. of &g. 29°/M4CUC®C 1EHSHHA 1) Mds, adBed @anddics mikture $@s Bllowed to
6.0 Hz, 1H), 2.85 (d, J = 1644 Hz, 114), 2.50 (dd, J =
16.2, 6.0 Hz, 1H, 1.70 (m 1H), 1.01 (d, J = 6.6 Hz,
3H), 0.95 (d, J =6.6 Hz, 3H); M5 (nmz) 436.1 (M+H).
Exanpl e 31
5 (4 ChI orophenyl sulfonyl) 6- (3 fI uorophenyl) 4, 5 6 7-



"HNWR (CDCI 3) 67.43 (s, 1H), 7.19 (s, 4H), 7.11 (d, J
= 8.4 Hz, 2H), 7.05 (d, J = 8.4 Hz, 2H), 5.30 (t, J =
wQO 2074914 H), 4.84 (dd, J = 10.5, 3.9 Hz, 1H),PGr/682006/046039
(dd, J = 15.5, 10.5 Hz, 1H), 3.05 (dd, J = 15.5, 3.9
Hz, 1H), 2.01 (m 1H), 1.84 (m 1H), 1.06 (t, J = 7.2
Hz, 3H; M5 (mz) 436.0 (MtH)t. Exanple 33
t rans- 5- (4- Chl orophenyl sul fonyl) -4, 6-di net hyl -4, 5, 6, 7-
t et rahydr o- 1H pyrazol o[ 4, 3- c] pyridi ne
trans- 1- (4-Chl or ophenyl sul fonyl ) -2, 6-di et hyl pi peridin
-4-one (94) was treated wth DMFDMA fol | owed by
hydrazi ne hydrate as described for compound 71 in
warraumpiogodm tdrpédinrd. EEBAO vad useddtb-e¥ird@ (¥ RM0Q ML) aid B2 combined

oy Sy werlhagly V"ﬂfﬁéa"‘?ﬁﬁ“@g%% 220 forf o [qfhovelby otary

evaperatign anﬂ tpﬁ]re%qﬂﬂe WY thrmpgraphw_t;@m the grpduct 67 as
a edlsridss p#h- Chl or ophenyl suI fonyl) 4, 6-di net hyl - ,6,7-te
trahydro-1H pyrazol o[ 4, 3- cl pyri d| ne

ci s-1-(4-Chl orophenyl sul fonyl) -2, 6-di net hyl pi peridin-4
Exaiildle @92) was treated with DVF-DVA fol |l owed by

hydrazi ne hydrate as described for conmpound 71 in

Exanpl e 4. 111N|\/R( D) 5 7.88-7.79 (m 2H),

7.58-7.50 (m 3H), (g, J = 6.6 H, 1H), 2. .76 (dd,

J = 15.9, 44“Hz°'i 2.53-2.48 (m 1H) 12513_“547

(m 6H); M z)__Aw_L@_(,.MFH) Exal

5- (4- Chl or opRelyl sul f ony1) - B»?pw -yl) 4,5,6,7-te

trahydro-111-epyrazol o[ 4, 3- c] pyrlfdl %e and

544- chl orophenyl sul fonyl) -4- (pyri @ n-3-yl)-4,5, 6 7-tet

rahydr o- 1Hpyrazel o[ 4, 3- c] pyri di Brepared

descri bed q@anpl e 4 usi_ngs g

pyr i dT’n o3f ca emabmieehyge l 2t NI\/R ( 6, $1eoH

1H), ) 56 (T 4T, 157——“
1H). 7.9 .95 (m 1H), 75(m 7.55-7.51

(m 5H), o T2a 0 N

75 76

Synthesis of (E)-4-chloro-N-(pyrimidin-5-yimethylene)benzenesulfonamide (63). To a
solution of 5-formy! pyrimidine (68, 1.0 g, 9.3 mmol) and 4-chlorobenzene sulfonamide (1.95
g, 10.2 mmol) in toluene (20 mL) was added 4 A molecuiar sieves (1.0 g) and MP-TsOH (1.0
g). Dean-stark apparatus with reflux condenser was affixed to reaction vessel and reaction
was heated at reflux for 18 hours. The reaction mixture was cooled to room temperature
and concentrated in vacuo. The residue was taken up in EtOAc and filtered through Celite.
The filtrate was concentrated in vacuo to yield 2.12 g (81%) 69 as a light brown solid. "H
NMR {CDCl3) 3 8.42 (s, 1H), 9.25 (s, 2H), 9.15 (s, 1H), 7.98 (d, 2H), 7.57 (d, 2H).

Synthesis of 1-(4-chlorophenyisulfonyl)-2-(pyrimidin-5-yl)piperidin-4-one (71). To a
solution of 69 (2.12 g, 7.5 mmol) in THF (15 mL) was added 2-(trimethylsilyl)-1,3-butadiene
(70, 2.18 g, 15 mmol). The reaction was heated at reflux for 36 hours. The reaction mixture
was cooled to room temperature and concentrated in vacuo to vield 3.33 g crude material.
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7.40-7.30(m 2H), 6.56(s, 0.5H), 5.86- 5.83 (m 1H),
3.98-3.93 (m 1H), 2.96-2.89 (m 1H), 2.58-2.42 (m
wd.2®Hpe49oMS (' z) 375.0 (MtH) +. Exanpl e 36 PCT/US2006/046039

The residue was purified by flash chromatography (3:1 hexanes/EtOAc) to yield 1.05 g
(40%) 71 as a yellow solid. *H NMR (CDCls) 5 9.16 (s, 1H), 8.63 (s, 2H), 7.85 (d, 2H), 7.55
(d, 2H), 5.65 (d, 1H), 4.11-4.04 (m, 1H), 3.24-3.14 (m, 1H), 2.96-2.82 (m, 2H), 2.55-2.49 (m,
1H), 2.40-2.34 (m, 1H). ' '

Synthesis of 1-(4-chlorophenylsulfonyl)-5-((dimethylamino)methylene)-2-(pyrimidin-5-
yl)piperidin-4-one and 1-(4-chlorophenyisulfonyl)-3-({dimethylamino)methylene)-2-
(pyrimidin-5-yl)piperidin-4-one (72a, 72b). The compound 71 (0.20 g, 0.57 mmol) was
dissolved in DMF-DMA (1 mL) and heated at 70 °C for 4 hours. The reaction mixture was
concentrated in vacuo to yield 230 mg (99%) 72 as a yellow oil that was used without further
purification. MS (m/z) 407. (M+H)".

Synthesis of (rel S)-5-(4-chlorophenylsulfonyl)-4-(pyrimidin-5-yi)-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridine, (re/ R)-5-(4-chlorophenylsulfonyl}-4-(pyrimidin-5-yl)-4,5,6,7-
tetrahydro-1H-pyrazolo[4,3-c]pyridine, (re/ S)-5-(4-chiorophenyisulfonyl)-6-(pyrimidin-
5-yl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine and (rel R)-5-(4-
chlorophenylsuifonyl)-6-(pyrimidin-5-yl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine

(73, 74, 75, 76). A flask was charged with compound 72 (230 mg, 0.55 mmol) and dissolved
in acetic acid (2 mL) and methanol (1 mL). Hydrazine hydrate (0.083 mL, 1.7 mmol) was
added and the reaction was stirred at room temperature for 18 hours. The reaction mixture
was concentrated in vacuo and the residue was taken up in EtOAc. The organic layer was
washed with sat. NaHCOQOs, brine, dried over Na,SQy, filtered, and concentrated in vacuo to
yield 0.17 g crude material as a mixture of regioisomers. The residue was purified by

chromatography using Method [2] to yield four separate compounds.

5-{4-Chlorophenylsulfonyl)-4-(pyrimidin-5-yl)-4,5,6,7-tetrahydro-tH-pyrazolo[4,3-
clpyridine (Enantiomers A and B)

'"H NMR (CD,;0D) 5 9.09 (s, 1H), 8.71 (s, 2H), 7.83 (d, J = 8.7 Hz, 2H), 7.47 (d, J = 8.7 Hz,
2H), 6.49 (s, 1H), 4.16 (dd, J = 14.9, 6.1 Hz, 1H) 3.24-3.16 (m, 1H), 2.62 (d'd, J=164,44
Hz, 1H), 2.50-2.40 (m, 1H); MS (m/z) 376.0 (M+H)".

5-(4-Chlorophenylisulfonyl)-6-(pyrimidin-5-y1)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
c]pyridine (Enantiomers A and B)

"H NMR (CD3OD) & 9.03 (s, 1H), 8.59 (d, J = 4.5 Hz, 2H), 7.88 (d, J = 8.7 Hz, 2H), 7.54 (d, J .
= 8.4 Hz, 2H), 7.43 (bs, 1H), 5.78 (d, J = 6.0 Hz, 1H), 3.96-3.91 (m, 1H), 2.93 (dd, J = 16.8,
6.3 Hz, 1H); MS (m/z) 376.0 (M+H)".
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5- (4- Chl or ophenyl sul fonyl)-6-(pyridin-4-0-4,5,6,7-tetr
ahydr o- 1H pyrazol o[ 4, 3- c}pyridine and

wG20040elor ophenyl sul fonyl) - 4- (pyri di n- 4-y1) - 4pGr/6$2004/€46039
trahydr o- 1Hpyr azol o[ 4, 3-c] pyri di ne Prepared as
descri bed in Exanple 4 using
pyri di ne- 4- car boxal dehyde. 11-1NMR (CD30D) 6 8. 44
(bs, 3H1 7,88 (d, J =85 Hz, 2H), 7.53 (d, J = 8.5
Hz, 2H), 7.36- 7.30 (m 3H), 5.71 (d, J = 6.0 Hz, 1H),
3.94(d, 16.3 Hz, 1H), 2.88 (dd, J = 16,6, 6,3 Hz,
11-1), 2.25 (d, J = 21.0 Hz, 1H); M5 (nmz) 375.0
(MtH)t. Exanpl e 37

Example-§ 4- Chl or ophenyl sul fonyl) -4, 6-di ethyl -4,5,6, 7-tet
rahydro4H pyrazol o[ 4¢3- C] pyri d| ne Pr gpaloed as

descri bed fOfQCG und 122 in . usi ng
compound 128, SHRMNIVR 3) 69 ) pdes ,70 (d
J 8.1 Hgyg %"8,N7 46 ($§Eﬂ(?ll—|) Naﬁcéat ,
4.97 (t, F 5 Hz, T, 18(d J— .

Hz, 1)-1), d, J = 15.9 Hz, 2.27 (dd, J =
6.6, 16.5 Hr, M1-1), 1.93 (septH,N :7.6 Hz, 1H), 1.78
(sept, J = B‘ Mz, 1H), 1.58 (sept, J.= 7.5 Hz, 1H),
1.44 (sept, J = 6.9 Hz, 1H), 1.18 ??, J = 6.9 Hz, 3H),
0.97 (t, J = 7.5 he, CqH) MB (m z) 354.0 (M+H)+.
Exanpl e 38 cl

Ci s- 5- (4- Chl of} | sul fonyl ) - 476xdi et hyl 6, 7-t et

Ioners A and
i n Exanpl e

rahydro ép9r zol o[ 4, 3- c]pyri 4 [E
a) Prepare escri Eﬁ%%grc,conpo d ,
15 using co&ﬂd 12 by HRLC :
the enantio usi n@epBeNReE™2] . 1H NWR(CDCl 3) 59. 05

(bs, 1H) TN (7g J 8.1 Hz, 2H), 7.46néR, 1H), 7.39
(d, J = 8.1 Hz, 21-1), 497(t J = 7.5 Hz,801H), 4.18
S)(ly:aesg cf @ g-clﬂqp'oghgﬁylsqu_mmd)A Q Sgistetrghydro-2H- gygzp@y 3-c]pyridin-
4-Yhinetandl (1830, CImpound677 1622 d:13.3 hinhol) Wad HidsdRel ,in JTHF (25 mL).

Ll%&nggcé »f_;@).de }]_(‘f?ismcﬁﬁ)oévas‘] ad’de?f %IgWé/ ﬁﬁh")nﬁ e?@tu{f %gr%%d at room

temperagiurg fp{z‘]B Qcpﬂrs d hg-yefcttlon yasp@nq;ﬁed \glﬁb waﬁs(%qryni.) and Rochelle’'s
sado@. ® gf. Mrh: ‘mixtteawpd €tiB&d at room temperature for 1 hour. The mixture was

e}etlrar@{aéﬁy th(é]f lslﬂ(? g’%&%quﬁg’l J@{Wé aa?'%l nqup‘?é%{aélr gthgbn@\ehl'he organic
lagRiswas &9 ?‘tﬂ‘ “é Gikerednand FP'E?%HﬁﬁF‘é im vacygjtpgield 0.9 g of 78 as a

WBIWQMWGB%STHLNMN\@[LGB@B&)BQR 61 (H46 dn =18, 3.08,.072(, ,1H), 4.11-

o 3f sy Bt e .00, B0d g 2 g o e
MH8- J = 11.4, 15.9 Hz, 111), 2.22 (sept, J = 7.2 Hz,

1H), 1.85-1.65(m 3H), 1.02-0.97 (m 6H); M5 (nl2z)
Syitiesis (diii(4-clilzapberyl40ifonyl)-4,5,6,7-tetrahydro-2H-pyrazolo[4,3-c]pyridine-

T ey T

N%‘i?@at(ﬁb 318 mmol) was added followed by Dess- artm periodinane (0.78 g, 1.8
mbo{)4 -Thlel reaadiph stiryddsatl rbom tdinpdratirel for thixy heurs 36d Was quenched with sat.
Néﬁ&b@%@ﬁ@{ 2h& H’U‘%%@l ?Eﬂﬁm&mﬁ&&h@hﬁ? I@S Qé(%tlr(r)edd at room

temerajgre fer —;0 H?mut?p}) Tl7e ggac(tlgn rinﬁ)ure wagge&trgcteg rB Chl.Clz and the
cdrizhin®H)rgaric @@erd wie (vaghebhyith IBin20 The ebrgahictajer Was Hied over Na,SQ,,
fi It'él?ed Lh& cor??:egt?até&jgr valuo toly éd O]tﬁ%éf ﬂzas ;hpmte ;%I%Qﬁ%zv@é% used without

fu Fﬁrp 'RTz) 340 o (M+H)+

Synthesis of 4-(1H-benzo[d]imidazol-2-yl)-5-(4-chlorophenylisulfonyl)-4,5,6,7-
tetrahydro-2H-pyrazolo[4,3-c]pyridine (80) . A fiask was charged with silica (0.06 g) and
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Exanpl e 41

(5-(4-Chl orophenyl sul fonyl)-4,5,6, 7-tetrahydro-1H pyra
waQ 20006498+ c] pyri di n-4-yl ) net hanol Prepared by PeEriUS100©046039

of ester 100 as described for conpound 110 in Exanple

14. 1H NWR (CD30D) 67.82 (d, J = 8.7 Hz, 2H),

7.48-7.45 (m 3H), 5.10 (t, J = 6.6 Hz, 1H), 4.14 (dd,

J =15.0, 5.7 Hz, 1H), 3.75-3.59 (m 2H), 3.49-3.35

(m 1H), 2.52 (dd, J = 16.2, 3.9 Hz, 1H), 2.43-2.32

(m 1H), 2.15 (s, 1H), M5 (mz) 328.0 (MFH).. Exanple

42

trans- 5- (4- Chl orophenyl sul fonyl)-4, 6-diethyl-4,5,6,7-t
Cﬁk‘fl?gxyrﬂltz)o'ﬂudﬂyp&ﬂcﬁﬁ@ (@015 Bt) WhPMdded ddepwiss amitdr HERAdRIitIBN was

e 0 SR s BB 005 .05
meehavastaddad dollawed bymasnylenesieaing (O 7»@epﬁédmpszry Tr1e1reactlon stired

atNan(t r‘gaun_ﬁl%r 68 h&és. &he‘m&tme Was datlﬂ}ad w7th B4oH ol tf(ef?esultmg

slfpg@g ?ra\das g]te&eds S’thl_fgtrqﬁe }q?s ba_%@ntrategd) \(a&ao aécrﬂhe rEQ_.UAting residue
wasSp@ifidd by prdparive 21P(Easing Method7[1Ptaield TH)mg (1385-80. %3 white

v!?ﬂer3*ﬂ)é NR/%? &333%0% g(m (s5thy, 818 (€ i) 8.858.09 (kM b7.85-7.73 (m,

I

24, B4Ry £ B Su iy AT 20 HP34205% S S (0 4 10
(Mt 4, 3-c] pyri di ne4, 6-di car boxyl ate Prepared by
sul fonyl ati on of cis-4-o0xo0-2, 6-piperidi nedi carboxylic
acid dinethyl ester (Hermann, K.; Dreiding, A S

Iv'eté ca Chimca Acta 1976, 59(2), 626-42) foll owed
6 Porrryl ation and pyrazole formati on as shown in
Exanple 1. 1F1 NMR (CDCl 32 S ageTe (d J =8.4 Hz,.,2H),
7.61 (s, 1K), 749(d ﬁ_g 3
5.01 (d, =] 6 Sy 5.8 3.5
3.18 (d, JF 18MF'Hz : ggBEegﬁ J 676, 16.2 He,
1H); VB (M 413.9 (MR H)+ Exanple 44 o
Ci s-(5-(4-CHl orophenyl sul fonyl)-4,5,6, 7-tetrahydro-1H
pyrazol op, 3-c] pyri di ne“ dt;&Odl nmet hanol qur ¥d by
reduction ofiatrliia hyl
5- (4-chl oreﬁﬁeﬁylls&H*o 1)-4 5 6,7-t€etra d 0- 1HPYrazo
| of 4, 3- c] pg I AiB2 4, 6- d| car | at e usin§, [ B
shown in Exanple 14. NMVR ( ) B12.49 (bs, F-E‘ 7.81

S?gtheéls f%e%z 2-et%b°—4 oo @34 &nﬂydrl)pvrla ne- ﬁHk@eﬁLmﬂ?al@L) Toa

sgrluggLQ[}irgeWﬁi(yIWme&_ﬁ4hgﬂ_4p PR (3_)_51 t&ger%ﬂ%bo mL) &t -20 °C was
added CbzCl (5.7 mL, 40.5 mmol) in toluene (200 mL) dropwise. After 15 min,
ethyimagnesium bromide (23 mL, 2M in THF, 46 mmol) was added dropwise. After 1 hr,
"10% aqueous HCI (100 mL) was added and the mixture stirred overnight. The mixture was

separated and the organic layer was washed with sat. NaHCO; and brine. It was dried and
concentrated to afford 82 (9 g, 36.4 mmol, 89.9%) that was used directly in the next reaction.

Synthesis of benzyl 2-(4-chlorophenyl)-6-ethyl-4-oxopiperidine-1-carboxylate (83).
CuBr-SMe; (5.6 g, 27.2 mmol) was added to dry THF (64 mL). It was cooled to -78 °C. 4-
Chlorophenyimagnesium bromide (27.2 mL, 1M in THF, 27.2 mmol) was added to the
mixture slowly over 1hr at-78 °C. Then BF3~Et,O (3.44 mL, 27.2 mmol) was added and the
mixture was stirred for 5 min. Then ketone 82 (4 g, 8.1 mmol) in THF (65 mL) was added
slowly over 1 hrat-78 °C. After 2 hr stirring at -78 °C, an aqueous solution of NHsCl/conc.
NH4OH (1:1, 20%, 60 mL) was added. The mixture was warmed to rt and extracted with
EtOAc (200 mL x 3). The combined organic layers were washed with brine, dried and
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137 3.61 (m 1H), 3.21-3.10 (m 3Fl), 2.72 (d, J =
16.3 Hz, 1H), 2.15 (dd, J = 5.9, 16.1 Hz, 1H; M
(mz) 358.1 (MrH) +. Exanpl e 45

(5-(4-Chl orophenylsulfonyl) 4 5,6, 7-tetrahydro-11-1-py

conce{sﬁétglg?é %;&{e?%gjt d ngé Q¥ ica ge chrodrhgpogrggxyf 5&? rE%Ec/hexanes

to affoﬁ'@r)(ué 831 Q, 2Tl 3844) @eh%m&uéoﬁc&sfeaédsﬂnws o- 1Hpyra
- c]pyridin-4-yl)nmethanol wth

dlnethylcarbanyl chloride as described for conmpound
Synthbéik oflbent 4%cﬂl€>ro;9hLérr'§l -6 @5)d|ﬁy&’r03ﬂ-l4ﬁraz3lo[1,3 c]pyrldme-

5(4H)-€aaboxﬁ4te and bgglsyl Q;&'l)gclplesoph@ yi)- 44ethgl 6 ﬁ]dllyﬁro-%ﬂ BMrazoIo[4 3-
c]pyrnGiﬂb—S(lH)—caﬁ:o‘i?Iaﬁé Btﬁg%) 122 &9n &md@ﬂ) 0.93. g5Q 4(rﬁﬁmol)1r|rben]zene (24

mL) at rMNEﬁ |a51¢ed Eggr(.b%%mgﬁm%,l@ mgle(a 0@14 8§nmolg and Me%)H (10 OL). Ethyl
formaiec(oqrdhﬁlmd §Hirrf|d? d9 adt-dHdahé YdacherPwes blitysl for 3 hr. TLC showed

yrazo Io 4 d%' rid n- 7414 - one Enanti oner s (a d
the coB urppt@‘glaq a'ge %Fq wasiparkti Q%epgﬁglglqﬂpld 20%, 20
mL) aﬁ@ E&m; ((2@rmgf M%rwraymma@ieagmtﬁ%ﬁewm,{e@and

concemreted o Q5escq)ue) Jrhe rgsguep(.was %H)solvgj @g\ll?QH }_%0 mly. Islyq(qume hydrate
(0.24 ﬂat‘) 4. 94nr5@|) W@Q -ade]ed=ar§:| fhe n9ixt%ré’Was dfited &ibilméhtza'i rit( mhe4ﬁﬁ<ture was

% E> 368.0 (Mt
conceelréted tqsa ms&m Yriged uﬁwcqg%cgmm%ﬂg@phy ﬁoéfng ftOe/P rEémAcl

Hexanété; @ adrP¥s AU 8430 210015 Mot 2B RAESE (0X%5g! 1.8MMMABING4%).

6- di et hyl - 1- (pyri di n- 2-yl sul fonyl ) pi peri di n- 4- one,
xam h was prepared by sul fonylation of compound 126
usi ng pyridi ne-2-sul fonyl chloride hydrochloride
fol  owed by deprotection as shown in Exanple 17 with
DVF- DMA fol | owed by pyrazole fo hati on using
hydrate as shown in Exanple 15 -1 -NWR (

(d, J =8.5 Hz, 1H), 7.96 (d, .82
(tg J = 7.8 Hz, 11 1) 7CI , J =
7.1 1¢%

2.0 N ’r_gzﬁ:,"nj"%b 113 m

1.5 (t, J . 144,
= 7. H: M (mz) . I NEWH- F1) +, Exampr{ ,"
ci s-4, 6- lﬂ et hyl-5- ( 4-fdi oyl sul fony9- 4, 507 etr

ahydr o-%H pyrazol o[o#, 3-c] pyriQi ng Prepared by g
treat nent of
2, 6-di et hyl - 1- (4-fll yor ophenyl sul f onyl ) pi peri di n- 4- one,
whi ch was pgepaged by sul fonyl ati on of conmpound 126
i QiNoﬁ@sul fonyl chloride followed 138

N-N 88

Synthesis of 4-(4-chlorophenyl)-2,5-bis(4-chlorophenylsulfonyl)-6-ethyl-4,5,6,7-
tetrahydro-2H-pyrazolo[4,3-c]pyridine and 4-(4-chlorophenyl)-1,5-bis(4-
chlorophenylsulfonyl)-6-ethyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine (86, 87).To
compound 84 (0.2 g, 0.5 mmol) in CH3CN (3 mL) at -10 °C in the dark was added TMSI
(0.17 mL, 1.2 mmol). The solution was stirred in dark while warmed up to rt for 1 hr. It was
stirred at rt for 3 hr. The reaction mixture was cooled to -10 °C again and HCI in MeOH
(1.25 M, 1.7 mL, 2.1 mmol) was added and the reaction was warmed to rt while stirring for
1.5 hr. The mixture was evaporated to dryness then EtOAc (5 mL) was added. It was
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by deprotection as shown in Exanple 17, w th DV~ DVA
foll owed by pyrazole formation using hydrazi ne hydrate
w@sooshesoms i N Exanpl e 15. 1H NVR (CD30D) 67. 81-#CT6S100§/046039
2H), 7.42 (s, 1H), 7.12-7.06 (m 2H), 4.98 (t, J = 6.3
Hz, 1H), 4.21-4.09 (m 1H), 2.51 (d, J = 18.0 Hz, 1H),
2.16 (m 1H, 1.95-1.93 (m 1H), 1.81-1.78 (m 1H)
1.64-1.62 (m 1H), 1.47-1.42 (m 1H, 1.21 (t, J =7.1
Hz, 3H), 1.00 (t, J= 7.1 Hz, 3H M5 (nfz) 338.1 (MtH)t
Exanpl e 49
2- (5-(4-Chl orophenyl sul fonyl)-4,5, 6, 7-tetrahydro- 1H py
razol o[ 4, 3-c] pyri di n-6- yQ hi azole Prepared as
sdistdd Besh hor artichp eoluste wes dabahtdd This froasssl veasdrep&até@another 2

tn%e%t 'Q*i%uio% %&?59@&%&? gé/oq%d I&@%&%} %)C?i'ﬁ(irgz d-glgbilfclnyl chloride
03278, 4B mrmz@ waqa@d,ed(afpd tl:[qa.ynixtigegi@s(sarreQa vt Bvejgmgﬁt T@ﬁ)pyndme was

re4no‘379d @fd thé residde WasHartifldied bdtwtn EIOAD ard 450 OTHE orghhl) Jayer was

w%@’fl!ds ?'\}H(_)‘J/ mtri%%(:% g%l N%igglos anc} grme :it]wé(snArie%@nU conce(ntratze)d and

pyrified by 40'@19% Pb@ﬁ@mrgmny‘f(ewwo% BOAcihexepesiity afferd tpmpgunds 86
amdg0t70[mg, 8- 1Chpl, 20940 a4 = riildubd &z@ regiBiseparsed as
descri bed for conpounds 73 and 74 in Exanple 4 using

g;hhé‘ibféﬁ ql _;2 %ﬂio?%ﬁé%ﬁ?@ciﬁ?rdﬁ@ @Qﬂ@ @lt@ﬁ-ﬂs d 5-tetrahydro-
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stéi*élgréein g Mediates the intra-nenbrane cl eavage of

precursor protein (APP), and the Notch famly
Eof Erggtei ns (De Strooper, B., P. Saftig, K

erts, H Vanderstichele, G Guhde W Annaert,
K. Von Figura and F. Van Leuven (1998). "Deficiency of

presenilin-1 inhibits the normal clgavage
precursor protein.d Naturec8eK 6 38
Strooper, B., H¥ eFH P+ Saf
Craessaerts, J. S. gumm ™% Schrlbeter,

Schrijvers, M S. Wlilfe, W J. Ray etypal. .
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i nhibit Notch signaling (De Strooper, B., W Annaert,

P. Cupers, P. Saftig, K Craessaerts, J. S Mimm E

H. Schroeter, V. Schrijvers, M S. Wlfe, W J. Ray et

al. (1999). "A presenilinl-dependent

gamma- secr et ase-|i ke protease nedi ates rel ease of

tch intracellular domain.' Nature 398(6727):

_E%Exam 22). Due to the inportance of Notch signaling in

cell fate determ nation, and tissue differentiation

during both devel opnent and in the gult i nhi bigion

of Notch signaling by gamm S:‘(a§e |nh|ob/‘/s is
postul atéd to be a |Imh|ng£ r inth l;i

t her ap®&ytN~e” ut i, Py . er egnocH,dent i f glective
gamma segret ase it bi we—have—enpl dyed a
reporter lgene based Not h signaling assay ysing a

constitutliwely active r8t91 Not chl constr uctO(Z’éDNl)
provided by Dr Gerry Weinrnaster, who is at the
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ntlalonthrou ndeedent th
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T. Henkel, P. Sal mon, E. Robey, M G

W'thOL'&’E?r@FEBW'fQﬁPPrS D. Hayward (1996). "Truncat ed

mamral i an Not chl activates CBEURBPJk repressed genes
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dassolée%ig' D%—Zggh%&mgéé Fr@ﬁarﬁh%@ % © t Ch6E d| gtlrreg solution

was tré4tao witA Glﬂdrﬂiﬁ'ob@zbhésdﬁbﬁi/l eHRiaa (L. ﬂg 9. Spﬁrﬂé? eEhe mixture was stirred

for 24 g]:?ge&cé‘lsa \{nga %&Q;%rré{/v ?(g;l,rgr ¥ éld?q &1 éﬂs nganlc layer was

washedugithf @2 ab&itrie @kidy Waber, lﬁm@%‘htﬂcﬁ’eé%%&yé?ﬁnydl@uﬁ NaLS@( l'l"h@%bﬁltlon

ommer ci al il abl e ctivi

was fil S Rod Bragoraied e eude s BradtushicntorapionmpY. oluig with
EtOAcsifsxafé #R8) mixay Ageld®0 i {28 GRer adtktéss).SUC h a

reduction in Luciferase activity provides a conveni ent

measure of inhibition of gamma secretase cl eavage of
Exampletth6E. A conparison of the | C50 val ues of conpounds

for inhibition of Notch signaling versus inhibition of

bet a- anmyl oi d production in 293swcedlis i s eng o'-d to

guide in ghe selection of cowpﬂ!ﬁds that Ia

desire opert f tHnt‘ i @hi Bi tion of obgt aarTyl oid
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synt hesifs
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Conpoundoa has an | C50oval ue of |ess than®5®nM

Compounds Ph, 3a, 4a, 5a,%and 6a have an 1850 val ue of

I t.h t Th
syntngSiso! ot 28 dieuprigne-Sed B BN e 2 B
dumethyamamm-uoae mecnff g)amew dissobleytin EtOH €20/ agPand thercatshrt (0.8 g,
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atmosphére 360 psi) for @ hhITheeatasst Wae r@ﬂmw ftedtivnahrengly Celite and the
itvate e R Y AP 2 TRE S 52 o fsedithout further
purific&imndi sh variant of the APP ( MP- C1253vve) as the

substrate. This assay involved two steps begi nning

with the enzymatic reaction generating a cl eavage

product that was captured yMgh an i mobilized anti body

specific for the neo-epitope Af340 site. The captured

cl eavage product was then detected in a sandwi ch ELI SA

assay wWith a biotinylated reporter antibody that is

speC| f| cto Af3 (17 28) Streptaw d| n- I | nked al kal i ne
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Ganma- secretase was then added to a 96-wel |
mcro-titre plate and then incubated with various
w@eonceadrat i ons of inhibitor for 30 m nutes atrP@s52006/046039
MBPC125 substrate was then added to initiate the
reaction that would run for two hours at 37 C. The
reacti on was quenched with the addition of SDS to a
final concentration of 0.1% and then 100pl of the
reaction m xture was transferred to a capture ELISA
pl ate and i ncubated overnight at 4 C Detection of the
cl eavage product was perfornmed using a standard
sandwi ch EL1SA assay and quantified using a six point

s%@u@@léfc&# thHsvﬁm-&ﬂ&wphan Isulfonyl)-Z 6lirhethypigeriiin-4-one (94). trans-
SRR LB 25, A5 RSB B o
tnethyjanmaemw rok, 1E50mTivl) G8s added8The solutiph wassdiredhard Beaigd with 4-
clglgobergerngg&lf‘%ﬁ c%ﬁpé’ mml’)f)\ TR Gixtdrd WaPstedor24 hr and then
partitioned betvseen wéter (88 CP &Loﬁy@oo mlB hﬁwrilsyorgarilc I’ayér7was washed
with 0.2 N citric acid, water, brme, dned over Na,SQq, filtered and the solvent evaporated.

.The residue (6.7 g) was purified by flash chromatography, eluting with EtOAc-hexane (1:3)
mixture to yield 3.6 g (35%, 2 steps) of product 94.

Example 11
cl
-NCQO
< 39} LI Y
0" o o=y o=y o=y
i 2) 2(TMS)-1,3-butadiene  Et0:C N DMFEDMA OO NS EOC N
Et0” "CHO p — . +
>
95 9% ~
T
[e] %7 o N N © 8
cl ci ct cl
%O %Q . I %/Q
. 0%} o® o* o=
HoNNHH-0 E10,C N + EO,C., N + Et0,C N + E0Cr, N
. " = ~ ~
) 100 R/\S 101 p 102&)
99 HN-N HN~N N~NH NTNH

Synthesis of ethyl 1-(4-ch|orophenylsulfonyl)-4-oxopiperidin‘e-2-carboxylate (96). A
solution of ethyl glyoxalate 95 (4.5 mL, 23 mmol) and 4-chiorobenzene sulfonylisocyanate
(5.0 g, 23 mmol) in toluene (B0 mL) was heated at reflux for 36 hours. The reaction mixture
was cooled to room temperature and 2-(trimethylsilyl)-1,3-butadiene (3.3 g, 23 mmol) was
added. The reaction was heated at 50 °C for 18 hours. The reaction mixture was
concentrated in vacuo and the residue was purified by flash chromatography (5%
EtOAc/hexanes) to yield 1.05 g (13%) 96 as a beige oil. 'H NMR (CDCl;) § 7.73 (d, 2H),
7.46 (d, 2H), 4.87 (d, 1H), 4.76-4.75 (m, 1H), 4.17-3.76 (m, 5H), 2.65-2.52 (m, 1H), 2.48-
241 (m, 1H), 1.12 (t, 3H).

Synthesis of ethyl 1-(4-chlorophenyisulfonyl)-5-((dimethylamino)methylene)-4-
oxopiperidine-2-carboxylate and ethyl 1-(4-chlorophenylisulfonyl)-3-
{{(dimethylamino)methylene)-4-oxopiperidine-2-carboxylate (97, 98). Compound 96
{0.82 g, 2.4 mmol) was dissolved in DMF-DMA (10 mL) and heated at 40°C for 2 hours. The
reaction mixture was concentrated in vacuo to yield 900 mg (94%) of a mixture of
compounds 97 and 98 as a yellow oil that was used without further purification.

119



t et rahydro- 1H pyrazol o[ 4, 3-c] pyridine C
6- benzyl-5-(4-chl or ophenyl sul fonyl)-4,5,6, 7-
WO edorabwpas o- 1H pyrazol o[ 4, 3-c] pyridine B PCT/US2006/046039
5- (4-chl or ophenyl sul fonyl) - 6-i sopropyl -4, 5, 6, 7-
t et rahydr o- 1H pyrazol o[ 4, 3-c] pyridine C
5- (4-chl or ophenyl sul fonyl ) -6-(4-fl uorophenyl) -
4,5, 6, 7-tetrahydro- 1H pyrazol o[ 4, 3-c] pyridine C O p
ci..:.

Synthesis of (rel S)-ethyl 5-(4-chlorophenylsulfonyl)-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridine-6-carboxylate, (re/ R)-ethyl 5-(4-chlorophenylsuifonyl)-4,5,6,7-
tetrahydro-1 H-pyrazolo[4,3-c]pyridine-6-carboxylate, (rel S)-ethyl 5-(4-
chlorophenylsulfonyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine-4-carboxylate,
and (rel R)-ethyl 5-(4-chlorophenyisulfonyl)-4,5,6,7-tetrahydro-1H-pyrazolo{4,3-
c]pyridine-4-carboxylate (99, 100, 101, 102). A flask was charged with compounds 97 and
98 (900 mg, 2.24 mmol) in acetic acid (5 mL). Hydrazine hydrate (0.194 mL, 4.0 mmol) was

' added and the reaction stirred at room temperature for 18 hours. The reaction mixture was
concentrated in vacuo and the residue was taken up in EtOAc. The organic layer was
washed with sat. aqueous NaHCOs, brine, dried over Na,SQ,, filtered, and concentrated in
vacuo to yield 0.55 g crude material as a mixture of regioisomers. The residue was purified
by HPLC using Method [2] o afford compounds 99, 100, 101, and 102.

Ethyl 5-(4-chlorobhenylsulfonyl)-4,5,6,7-tetrahydro-1 H-pyrazolof4,3-c]pyridine-6-
carboxylate (Enantiomers A and B) 'H NMR (CDCl;) 6 7.78 (d, J = 8.4 Hz, 2H), 7.47 (d, J
= 8.4 Hz, 2H), 7.32 (s, 1H), 5.15(dd, J =6.6, 1.5 Hz,t 1H), 4.76 (d, J = 13.8 Hz, 1H), 4.36 (d,
J =13.8 Hz, 1H), 4.03-3.85 (m, 2H), 3.36 (d, J = 15.6 Hz, 1H), 3.08 (dd, J = 15.9, 6.6 Hz,
1H), 1.20 (d, J = 6.0 Hz, 1H), 1.04 (i, J = 6.9 Hz, 3H); MS (m/z) 376.0 (M+H)".

Ethyl 5-(4-chlorophenylsulfonyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine-4-
carboxylate (Enantiomers A and B)

'H NMR (CDCly) 8 7.78 (d, J = 8.6 Hz, 2H), 7.55 (s, 1H), 7.44 (d, J ='8.6 Hz, 2H), 5.67 (s,
1H), 4.11-4.06 (m, 3H), 3.57-3.47 (m, 1H), 2.72-2.70 (m, 2H), 1.19 (t, J = 7.1 Hz, 3H); MS
(m/z) 370.0 (M+H)*. A
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HN- M 6- (4- chl or opheny1l) - 5- (4- chi or ophenyi sul fony1) -
4,5,6, 7-tetrahydro- 1H pyrazol o[ 4, 3-ci pyri di ne

wepanvéoner A Enantiomer B CA C W PCT/US2006/046039
2007/ 064914PCT/ US2006/ 046039 Structure Conpound Nane
yA

Example 12
cl
R \Q ~NCO cl
2R Q
0 oo =S
/lk 2) 1-methoxy-3-TMS-1,3-buladiene' Et0,C O N DMF-DMA
Et0” “CHO [
95
O 103
Ci ol
%O
0= ,Q‘?
Et0.C.__-N HoNNHoeH,0 o=
2 l 2 2°H2 E10,C_N
=z |
N. o 104 O 108
S N—NH Synthesis of ethyl 1-(4-

chlorophenylsulfonyli)-4-oxo-1,2,3,4-tetrahydropyridine-2-carboxylate (103). A solution
of ethyl glyoxalate (27 ml., 0.14 mol) and 4-chlorobenzene sulfonylisocyanate (20 mL, 0.14
mol) in toluene (300 mL) was heated at reflux for 60 hours. The reaction mixture was cooled
to room temperature and 1-methoxy-3-trimethylsilyl-1,3-butadiene (27 mL, 0.14 mol) was
added. The reaction was heated at 50 °C for 18 hours. The reaction mixture was
concentrated in vacuo and the residue was purified by flash chromatography (20%
EtOAc/hexanes) to yield 16.0 g (34%) of compound 103 as a yellow oil. 'H NMR (CDCls) &
7.81 (d, 2H), 7.67 (dd, 1H), 7.55 (d, 2H), 5.40 (d, 1H), 5.01-4.97 (m, 1H), 4.13-4.03 (m, 3H),
2.86-2.81 (m, 2H), 1.16 (t, 3H).

Synthesis of ethyl 1-(4-chlorophenyisulfonyl)-3-({dimethylamino)methylene)-4-oxo-
1,2,3,4-ietrahydropyridine-2—carboxylate {(104). Compound 103 (5.0 g, 15 mmol) was
dissolved in DMF-DMA (20 mL) and heated at 100 °C for 30 minutes. The reaction mixture
was concentrated in vacuo to yield compound 104 as a yellow oil that was used without

further purification.

Synthesis of ethyl 5-(4-chlorophenyisulfonyl)-4,5-dihydro-1H-pyrazolo[4,3-c]pyridine-
4-carboxylate (105). A flask was charged with compound 104 (5.8 g, 14.6 mmol), acetic
acid (10 mL) and EtOH (10 mL). Hydrazine hydrate (1.4 mL, 30 mmol) was added and the
reaction stirred at room temperature for 2 hours. The reaction mixture was concentrated in
vacuo and the residue was taken up in EtOAc. The organic layer was washed with sat. aq.
NaHCO;, brine, dried over Na,S0;y, filtered, and concentrated in vacuo to yield crude
material that was purified by flash chromatography (50% EtOAc/hexanes) to yield 1.63.g
(30%) of compound 105 as a yellow foam. 'H NMR (CDCl,) & 7.76 (d, J = 6.3 Hz, 2H), 7.48-
7.41 (m, 3H), 6.90-6.87 (m, 1H), 5.96-5.93 (m, 1H), 5.80 (s, 1H), 4.13-4.11 (m, 2H), 1.24-
1.18 (m, 3H; MS (m/z) 368.0 (M+H)".
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PP 5-(4-c hlorop h enylsul fonyl)-6-(3,5-difl
uorophenyl)- 4,5,6,7-tetra hydro-1

wokpynvewod o 4, 3-c] pyri di ne PCT/US2006/046039
5- (5- chbr ot hi ophen- 2-yl sul fonyl ) -6-phenyl -4,5,6, 7-
t et rahydr o- 1H pyrazol o[ 4, 3-c] pyridine C

Example 13
° " °
cl ! c 9/©/ | 9/©/
0=% o=$ c 0=g
N Propargylamine N N
NaAuCl 2H,0, EtOH, 80°C .
= =
106 o o7 S | ] 108

Synthesis of 7-(4chlorophenyl)-6-(4-chlorophenylsulfonyl)-5,6,7, 8-tetrahydro-1,6-
naphthyridine and 5-(4-chlorophenyl)—B-(4—chIorophenylsulfonyl)-5,6,7,8-tetrahydro-
1,6-naphthyridine (107, 108). A sealed tube was charged with compound 106 (177mg,
0.46 mmol), propargylamine (59 pL, 0.92 mmol), NaAuCl*H,O (4.5 mg, 0.012 mmol) and
EtOH (2 mL). The reaction mixture was heated at 80 °C for 6.5 hours. The cooled reaction
was filtered, concentrated and the residue was taken up in CH,Cl,. The organic portion was
washed with 1.0 N HCI (3 x 10 mL), water (1 x 10 mL), sat. aq. NaHCO; (3 x 10 ml), brine (1
x 10 mL), dried (MgSQ,), filtered and concentrated to give the crude product. Purification by
preparative TLC eluting with 2:1 hexanes/EtOAc yielded 37 mg of the less polar regioisomer
107 (TLC: 1:1 EtOAc/hexanes, Ry = 0.38) and 34 mg of the more polar regicisomer 108
(TLC: 1:1 EtOAc/hexanes, R;= 0.25).
5-(4-Chlorophenyl)-6-(4-chlorophenylsulfonyl)-5,6,7,8-tetrahydro-1,6-naphthyridine 'H-
NMR (CDClI;) 5 8.46-8.44 (m, 1H), 7.59 (d, J = 8.80, 2H), 7.31-7.25 (m, 5H), 7.15-7.12 (m,
1H), 7.09 (d, J = 8.2 Hz, 2H), 6.21 (s, 1H), 3.98-3.91 (m, 1H), 3.38-3.28 (M, 1H), 2.86-2.81
(m,2H); MS (m/z) 419.0 (M+H)". '
7-(4-Chlorophenyl)-6-(4-chlorophenylsulfonyl)-5,6,7,8-tetrahydro-1,6-naphthyridine
'"H-NMR (CDCls) 8 8.42 (d, J = 4.4 Hz, 1H), 7.72 (d, J = 8.2 Hz, 2H), 7.39 (d, J = 8.8 Hz, 2H),
7.28-7.08 (m, 6H), 5.52 (d, J = 5.5 Hz, 1H), 4.73 (d, J = 17.0 Hz, 1H), 4.09 (d, J = 17.0 Hz,
1H), 3.32 (dd, J = 17.4, 2.2 Hz, 1H), 3.13 (dd, J = 17.5, 6.6 Hz, 1H); MS (m/z) 419.0 (M+H)*.
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5- (4-chl or ophenyl sul f ony1) - 6- (3-f | uor opheny1) -

4,5,6, 7-tetrahydro- 1H pyrazol o[ 4, 3-c] pyridine C
wG20040eior ophenyl sul fonyl ) - 6- (441 u or ophenyl ) PCT/US2006/046039

4,5,6,7-tetra hyd ro-1 H pyrazolo[4,3-c]pyrid ine C

,---ry, N"ir nramN C

(4R, 68) - 4- (4-chl orophenyl) - 5- (4-

chl orophenyl sul fonyl) - 6- et hyl -4, 516, 7-tetrahydro- 1

H pyrazol o[ 4, 3-c] pyri di ne
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- Synthesis of ethyl 1-(4-chlorophenylsulfonyl)-6-ethyl-4-oxopiperidine-2-carboxylate

(109). CuBrs:*SMe; (19.13 g, 93.1 mmol) was placed into a flame-dried flask along with THF

(250 mi). The mixture was cooled to -78 °C and ethylmagnesium bromide (31 mi, 3.0 M in

ether, 93.1 mmol) was added slowly. The reaction was stirred for 45 minutes under nitrogen.

Boron frifiuoride dimethyl etherate was added (11.7 mi, 93.1 mmol) and the mixture stirred
for 5 minutes. Ethyl 1-(4-chlorophenyisulfonyl)-4-oxo-1,2,3,4-tetrahydropyridine-2-

carboxylate (103; 8.0 g, 23.3 mmol) was added via syringe pump over a 2 hour period while
maintaining -78 °C bath temperature. The reaction was stirred for 4 hours and quenched with

a 1:1 solution of 2% NH4CI/NH4OH. An equal amount of EtOAc and water was added and

the mixture was filtered to remove solids. The layers were separated and the aqueous layer

was extracted with two more portions of EtOAc. The organic layers were combined and

dried over Na,S0, and concentrated to yield a colorless oil (7.74 g). The material was -
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C 6- (4- chl or ophenyl) - 5-(4-chl orophenyl sul fony1) - 3-
(trifluoronethyl)-4,5,6,7-tetrahydro-1Hpyrazol o[ 4, 3-cj
pyridi ne (4R, 6N) - 6- (4- chl or ophenyl) - 5- (4-

chl orophenyl sul fonyl)-4-ethyl-4,5,6,7-tetrahyd rol

purifiegl- bfl) )écr)lgﬁﬁ%l C%Lémg’tbgﬂa%m Iuglng Et&Ac/hexanes gradients to yield 5.84 g (67%) of
a mixture of cis/trans (4:96) isomers.

Synthesis of ethyl 8-(4-chlorophenylsulfonyl)-9-ethyl-1,4-dioxa-8-azaspiro[4.5]decane-
7-carboxylate (110). Ethyl 1-(4-chlorophenylsulfonyl)-6-ethyl-4-oxopiperidine-2-carboxylate
(109; 5.31 g, 14.2 mmol), TMSCI (5.41 ml, 42.6 mmol), and ethylene glycol (3.96 ml, 71.0
mmol) were added to CH,Cl, (50 mi) and refluxed under nitrogen for 3 hours. The reaction
mixture was concentrated under reduced pressure, and taken up in equal portions of EtOAc
and water. The aqueous layer was washed with several more portions of EtOAc, dried over
Na,SO,, and concentrated to give 5.67 g (96%) of a mixture of cis/trans (4:96) isomers as a
clear oil which solidified upon standing. The material was used without further purification.

Synthesis of (8-(4-chlorophenylsulfonyl)-9-ethyl-1,4-dioxa-8-azaspiro[4.5]decan-7-
yl)methanol (111). Ethyl 8-(4-chlorophenylsulfonyl)-9-ethyl-1,4-dioxa-8-
azaspiro[4.5]decane-7-carboxylate (110; 2.47g, 5.92 mmol) and lithium borohydride (4.7 ml,
2.0 M in THF, 9.48 mmol) were added to THF (15 ml). The mixture was stirred for 18 hours
under nitrogen at rt which led to only a 25% conversion to the desired alcohol. Solid lithium
borohydride was added in equivalent portions and the reaction monitored until the starting
ester was consumed. The reaction mixture was concentrated under reduced pressure, and
equal portions of EtOAc and Rochelle’s salt were added. The aqueous layer was washed
with several more portions of EtOAc, dried with Na,SO,, and concentrated to give 2.44 g of
crude oil. The material was purified by column chromatography using EtOAc/hexanes
gradients to yield 1.26 g (57%) of a mixture of cis/trans isomers.

Synthesis of (8-(4-chlorophenylsulfonyl)-9-ethyl-1,4-dioxa-8-azaspiro[4.5]decan-7-
yl)methyl dimethylcarbamate (112). (8-(4-Chlorophenylsulfonyl)-9-ethyi-1,4-dioxa-8-
azaspiro[4.5]decan-7-yl)methanol (111; 1.19 g, 3.18 mmol) and triethylamine (2.21 ml, 15.9
mmol) were added to CH.Cl, (15 mL) in a flame-dried flask and placed under N,. DMAP
(77.8 mg, 0.637 mmol) was added and the mixture stirred for 5 minutes. Dimethylcarbamoyl
chloride (0.88 mL, 1.54 mmol) was added dropwise and the reaction stirred for 18 hours.
The reaction mixture was concentrated under reduced pressure, and equal portions of
EtOAc and water were added. The aqueous layer was extracted with several more portions
of EtOAc. The combined organic layers were washed with a dilute NaOH solution, 10% citric
acid, brine, dried over Na,SO, and concentrated to yield 940 mg of 112 as a yellow oil. The
material was purified by column chromatography using EtOAc/hexanes gradients to yield
836 mg (59%) of a mixture of cis/trans isomers.

124



(4S, 6S) - 5- (4-chl orophenyl sul fonyl)-4,6-d i methyl -
4,5,6,7-tetrahydro-1 H pyrazol o[ 4, 3-c3pyridine C Cl *
WE20dy/0649N N PCT/US2006/046039
(4R, 65) - 5- (4-chl or ophenyl sul fony1) - 4, 6- di et hyl -
4,5, 6, 7-tetrahydro- 1H pyrazol o[ 4, 3-c] pyridine C
7- (4-chl or ophenyl) - 6- (4- chl or ophenyl sul f onyl) -
5,6,7,8-tetrahydro-1, 6-napht hyridi ne A

Synthesis of (1-(4-chlorophenylisulfonyl)-6-ethyl-4-oxopiperidin-2-yl)methyl
dimethylcarbamate (113). (8-(4-Chlorophenylsulfonyl)-9-ethyl-1,4-dioxa-8-
azaspiro[4.5]decan-7-yl)methyl dimethylcarbamate (112; 820 mg, 1.83 mmol) was dissolved
in 4M HCl in dioxane (4 mL.) and stirred for 18 hours. The reaction mixture was concentrated
under reduced pressure and compound 113 as a crude oil 113(715 mg, 97%) was isolated.

The material was used without further purification.

Synthesis of (1-(4-chlorophenylsulfonyl)-5-((dimethylamino)methylene)-6-ethyl-4-
oxopiperidin-2-yl)methyl dimethylcarbamate and (1-(4-chlorophenylsulfonyl)-3-
((dimethylamino)methylene)-6-ethyl-4-oxopiperidin-2-yl)methyl dimethylcarbamate
(114, 115). (1-(4-Chlorophenylsulfonyl)-6-ethyl-4-oxopiperidin-2-yl)methyl
dimethylcarbamate (113; 0.69 g, 1.71 mmol) was dissolved in DMF-DMA (3.41 mL, 25.6
mmol) and heated to 90 °C for 1 hour. The reaction mixture was concentrated under reduced
pressure and used without further purification. -

Synthesis of ((rel 4R,6R)-5~(4-chlorophenylisulfonyl)-4-ethyl-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridin-6-yl)methyl dimethylcarbamate, ((rel/ 4R,6S)-5-(4-
chlorophenylisulfonyl)-4-ethyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridin-6-yl)methyl
dimethylcarbamate, ((ref 4R,6R)-5-(4-chlorophenylsulfonyl)-6-ethyi-4,5,6,7-tetrahydro-
1H-pyrazolo[4,3-c]pyridin-4-yl)methyl dimethylcarbamate, and ((re/ 4S,6R)-5-(4-
chlorophenylsulfonyl)-6-ethyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridin-4-yl)methyl
dimethylcarbamate (116, 117, 118, 119). Compounds 114 and 115 (780 mg from previous
step, 1.71 mmol) were dissolved in EtOH (6 mL) and acetic acid (0.25 mL). Hydrazine
hydrate (0.41 mL, 8.65 mmol) was added dropwise and the reaction was stirred for 18 hours
at rt. The reaction mixture was concentrated under reduced pressure, and the crude material
(600 mg) was purified by HPLC using Method [1] to yield 118 (16.8 mg), 119 (7.6 mg), 116
(49.4 mg), and 117 (5.6 mg).

cis-(5-(4-Chlorophenylsulfonyl)-6-ethyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridin-4-
yl)methyl dimethylcarbamate

'H-NMR (CDCl) 8 7.74 (d, 2H, J = 8.7 Hz), 7.56 (s, 1H), 7.44 (d, 2H, J = 8.7 Hz), 5.41 (t,
1H, J = 6.9 Hz), 4.38 (dd, 1H, J = 11.9 Hz), 4.25-4.10 (m, 2H), 3.05 (s, 3H), 2.99 (s, 3H),
2.91 (m, 1H), 2.60 (d, 1H, J = 16.4 Hz), 2.29 (d, 1H, J = 16.4 Hz), 1.58 (m, 1H, J = 7.2 Hz),
1.47 (m, 1H, J = 7.2 Hz), 1.02 (t, 3H, J = 7.2 Hz); 4271

cis-(5-(4-Chlorophenylisuifonyl)-4-ethyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridin-6-
yl)methyl dimethylcarbamate
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5- (4-chl orophenyl) - 6- (4-chl or ophenyl sul f ony1) -
5,6,7,8-tetrahydro-1, 6- napht hyridine C

wG20040elor ophenyl sul fonyl) - 6- (pyri di n- 3-y1) - 4pG1/6$2006/046039
t et rahydr o- 1H pyrazol o[ 4, 3-c] pyri dine B
5- (4-chl orophenyl sul fony1)-6-(pyridin-4-y1)-4,5,6, 7-
t etrahydr o- 1H pyrazol o[ 4, 3-cl pyri di ne

'H-NMR (CDCls) 8 7.74 (d, 2H, J = 8.7 Hz), 7.53 (s, 1H), 7.41 (d, 2H, J = 8.7 Hz), 5.57 (dd,
1H, J = 8.4 Hz), 4.34 (dd, 1H, J = 8.4 Hz), 4.21 (dd, 1H, J = 5.1 Hz), 3.59 (m, 1H), 2.92 (s,
3H), 2.89 (s, 3H), 2.82 (dd, 1H, J = 4.0 Hz), 2.68 (dd, 1H, J = 11.0 Hz), 2.11 (m, 1H, J = 7.0
Hz), 1.87 (m, 1H, J = 7.0 Hz), 0.98 (t, 3H, J = 7.0 Hz); MS (m/z) 427.1 (M+H)".

trans—(5-(4-ChIorophenylsulfonyI)-4-ethy|#,5,6,7-tetrahyd ro-1H-pyrazolo[4,3-c]pyridin-
6-yl)methyl dimethylcarbamate

"H-NMR (CDCl5) 5 7.67 (d, 2H, J = 8.7 Hz), 7.51 (s, 1H), 7.37 (d, 2H, J = 8.7 Hz), 5.85 (dd,
1H, J = 8.4 Hz), 4.32 (dd, 1H, J = 8.4 Hz), 4.19 (dd, 1H, J = 5.1 Hz), 3.63 (m, 1H), 2.94 (s,
3H), 2.94 (s, 3H), 2.84 (dd, 1H, J = 5.0 Hz), 2.70 (dd, 1H, J = 10.0 Hz), 1.87 (m, 2H, J = 7.0
Hz), 0.85 (t, 3H, J = 7.0 Hz); MS (m/z) 427.1 (M+H)".

trans-(5-(4-Chloropheny!sulfonyl)-6-ethyl-4 5,6,7-tetrahydro-1 H-pyrazolo[4 3-c]pyridin-
4-yhmethyl dimethylcarbamate :

'"H-NMR (CDCls) 8 7.77 (s, 1H), 7.64 (d,2H,J=8.7 Hz ), 7.34 (d, 2H, J = 8.7 Hz), 7.19 (d,

1H, J =7.1 Hz), 6.49 (br s, 1H), 5.33 (d, 1H, J = 7.1 Hz), 3.40 (m, 1H), 3.13 (s, 3H), 3.07 (s,

3H), 2.96-2.79 (m, 2H), 1.57 (m, 2H, J = 7.2 Hz), 0.86 (t, 3H, J = 7.2 Hz); MS (m/z) 427.0

(M+H)".

Example 15
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Synthesis of ethyl 1-(4-chlorophenylsulfonyl)-3-((dimethylamino)methylene)-6-ethyl-4-
oxopiperidine-2-carboxylate and ethyl 1-(4-chlorophenyisulfonyl)-5-
((dimethylamino)methylene)-6-ethyl-4-oxopiperidine-2-carboxylate (120, 121). Ethyi 1-
(4-chiorophenylsulfonyl)-6-ethyl-4-oxopiperidine-2-carboxylate (109; 0.32 g, 0.86 mmol) was
dissoived into DMF-DMA (1.71 mL, 12.8 mmol) and heated to 90 °C for 1 hour. The reaction
mixture was concentrated under reduced pressure to yield a mixture of compounds 120 and
121 that was used without further purification.
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A (4R, 6S) - 5- (4-chl or ophenyl sul fonyl) -4, 6-di et hyl -
4,5,6, 7-tetrahydro- 1H pyrazolo[ 4, 3-cl pyridine C WO
2007/ 064914PCT/ US2006/ 046039 Structure Conpound Name
yAPPC 0p

Synthesis of ethyl 5-(4-chlorophenyisulfonyl)-6-ethyl-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridine-4-carboxylate (122) . A mixture of compounds 120 and 121 (352
mg, 0.82 mmol) was dissolved in EtOH (3 mL) and acetic acid (0.25 mL). Hydrazine hydrate
(0.20 mL, 4.11 mmol) was added dropwise and the reaction stirred for 18 hours at rt. The
reaction mixture was concentrated under reduced pressure, and the crude material was
purified by HPLC to yield 78 mg (28%) of compound 122. 'H-NMR (CDCl;) 8 7.91 (d, 2H, J
= 8.4 Hz), 7.63 (s, 1H), 7.59 (d, 2H, J = 8.4 Hz), 5.75 (s, 1H), 4.24 (m, 4H), 2.65 (d, 1H, J=
15 Hz), 2.42 (dd, 1H, J= 6.8 Hz), 1.53 (m, 1H), 1.32 (t, 3H, J = 6.8 Hz), 1.25 (m, 1H), 0.90 (t,
3H, J = 6.8 Hz); MS (m/z) 398.0 (M+H)".

Example 16

CH;CH,CHO, ?n
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Synthesis of 1-benzyl-2,6-diethylpiperidin-4-one (123). A 1L, 3-necked round-bottom
flask, equipped with a mechanical stirrer, reflux condenser, thermometer and addition funnel
was charged with a solution of propionaldehyde (25.3 g, 0.4 mol) in water (150 mL) and
stired. The solution was cooled in an ice-bath to 5 °C. The solution was treated with
benzylamine hydrochloride (37.2 g, 0.26 mol) and stirred at 5 °C for 30 min. Solid acetone
dicarboxylic acid 89 (31.6 g, 0.2 mol) was added at 5 °C, followed within 5 min with a
solution of sodium acetate (7.65 g, 0.093mol) in water (60 mL). The reaction mixture was
stirred at 5 °C for 1 hour and then allowed to warm up to rt and stirred for 70 hours. CH.Cl,
(350 mL) was added and the pH of the mixture was adjusted to 9 by cautious addition of
solid sodium carbonate. The organic layer was separated and the aqueous layer was
extracted with CH,Cl, (300 mL). The combined extracts were washed with sat. aq. sodium
bicarbonate (200 mL), water (200 mL), brine (200 mL) and dried over anhydrous Na,SO,.
The solution was filtered and evaporated to give a brown liquid, ca. 57g. This was diluted
with CH.CI, (100 mL) and filtered through a plug of basic alumina (ca. 3 x 2 in), washing with
CH.Cl, (1L). The combined filtrates were evaporated to give the product 123 as a light
orange liquid, 50.1 g, which was used without further purification.
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07 4 zab.,-N,..... IN N 7\7-* 1 HNN .
(45, 6R) - 5- (4- chl or ophenyl sul f ony0- 4, 6-di et hyl -

W@ 27664014 et r ahydr o- 1H pyr azol o[ 4, 3-c] pyri di neP@r/US2006/046039
acia,,,..", C-1L 0 070 NN and HN NN-NH

Synthesis of (rel 7R,95)-8-benzyl-7,9-diethyl-1,4-dioxa-8-azaspiro[4.5]decane and (re/
7R,9R)-8-benzyl-7,9-diethyl-1,4-dioxa-8-azaspiro[4.5]decane (124, 125). 1-Benzyl-2,6-
diethylpiperidin-4-one (123; 11.5 g, 46.7 mmol) was dissolved in toluene (400 mL) and
placed in a 3-necked, 1L round-bottom flask, equipped with a mechanical stirrer,
thermometer, Dean-Stark trap and reflux condenser. The solution was treated with
anhydrous ethylene glycol (13.5 mL, 240 mmol) and p-toluenesulfonic acid (9.0 g, 53 mmol).
The resulting dark solution was refluxed for 8 hr, while the trap was drained several times.
The solution was cooled to rt, diluted with EtOAc (500 mL) and neutralized with sat. aq.
sodium carbonate to pH 9. The organic layer was separated and the aqueous layer was
extracted with EtOAc (250 mL). The combined extracts were washed with brine (250 mL)
and dried over Na,SO,. The solution was filtered and evaporated to give 19 g of a dark-
brown liquid. The isomeric products were separated by flash chromatography on silica gel,
eluting with EtOAc-hexane (1:9). The first-eluting compound was identified as trans-N-
benzyl-7,9-diethyi-1,4-dioxa-8-azaspiro[4.5]decane (125), vield 5.45 g (40%), the second-
eluting compound was identified as cis-N-benzyl-7,9-diethyl-1,4-dioxa-8-azaspiro[4.5]decane
(124), yield 7.78 g (567%). )

Example 17
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Synthesis of (rel/ 7R,98)-7,9-diethyl-1,4-dioxa-8-azaspiro[4.5]decane (126). The cis-N-
benzyl-7,9-diethyl-1,4-dioxa-8-azaspiro[4.5]decane (124; 9.1 g, 31 mmol) was dissolved in
EtOH (50 mL). Catalyst (Pd/C 5%, 3.0 g) was added and the slurry was vigorously stirred
under a hydrogen atmosphere (60 psi) at ambient temperature for 6 hr. The catalyst was
removed by filtration through Celite (1 x 1 in), rinsing with EtOH (250 mL). The combined
filtrates were evaporated to dryness to give the product 126 as a pale yellow viscous liquid,
6.1 g (>99% vield) which was used without further purification.
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5- (4-chl or ophenyl sul f ony0-6- (pyri m di n-5-y0-

4,5,6, 7-tetrahydrolH pyrazol o[ 4, 3-c] pyri di ne and
wk2dod06dolor o- benzenesul f onyl) - 4- pyri m di n- 5- y IPCT/US2006/046039

4,5,6,7-tetrahydro-1H pyrazol o[ 4, 3-c]pyridine r <

5- (4-chl or ophenyl sul f ony0-6- (pyrim di n-5-y1)-

4,5,6, 7-tetrahydro- 1H pyrazol o[ 4, 3-ci pyri di ne

Enanti oner A Enantiomer B O O nrk. N ---...

Synthesis of (rel 7R,98)-8-(4-chlorophenylsulfonyl)-7,9-diethyl-1,4-dioxa-8-
azaspiro[4.5]decane (127).The cis-7,9-diethyl-1,4-dioxa-8-azaspiro[4.5]decane 126(2.48 g,
12.5 mmol) was dissolved in anhydrous pyridine (10 mL). 4-Chorobenzenesulfonyl chloride
(8.3 g, 39.3 mmol) was added and the solution was placed in a 20 mL glass vial equipped
with a magnetic stirbar, sealed under nitrogen and irradiated in a microwave reactor at 150
°C for 10 min. The products of two identical reactions, as described above, were combined,
diluted with EtOAc (400 mL), washed with water (2~x 200 mL), 0.2N citric acid (2 x 200 mL),
water (200 ml), sat. aq. sodium bicarbonate (200 mL) and dried over anhydrous Na,SO,.
The solution was filtered and evaporated. The residue was purified by chromatography on
silica gel, eluting with EtOAc-hexane (1:9) mixture to afford 2.16 g (24%) of product 127.

Synthesis of (rel 28,6R)-1-(4-chlorophenylsulfonyl)-2,6-diethylpiperidin-4-one (128).
The cis-8~(4-chlorophenylsulfonyi)-7,9-diethyl-1,4-dioxa-8-azaspiro[4.5]decane (2.2 g, 5.88
mmol) was dissolved in THF (50 mL) and treated with conc. ag. HCI (8 mL) at ambient for 18
hr. The EtOAc (250 mL) was added, organic layer separated and aqueous extracted with
EtOAc (100 mL). Combined extracts were washed with water (100 mL), sat. aq. sodium
bicarbonate (100 mL) and dried over anhydrous Na,SO,. The solution was filtered and
evaporated to give an oily product that solidified on standing, yield 1.85 g (95%) of
compound 128.

Example 18
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Synthesis of (rel/ 7R,8R)-7,9-diethyl-1,4-dioxa-8-azaspiro[4.5]decane (129). The frans-N-
benzyl-7,9-diethyl-1,4-dioxa-8-azaspiro[4.5]decane (125; 6.5 g, 22 mmol) was dissolved in
EtOH (50 mL). Catalyst (Pd/C 5%, 2.4 g) was added and the slurry was vigorously stirred
under a hydrogen atmosphere (60 psi) at ambient temperature for 6 hr. The catalyst was
removed by filtration through Celite (1 x 1 in), rinsing with EtOH (250 mL). The combined
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\' N-NH 5-(4-Chl oro-benzenesul fonyl)-4-pyrimdin-5-yl-

415, 6, 7-t et rahydr o- - 1H pyr azol o[ 4, 3-c] pyri di ne
wdErmnbéorer A Enantioner B .4( 0 ethyl PCT/US2006/046039

5- (4-chl orophenyl sul fony0-4, 5,6, 7-tetrahydrol

H pyrazol oj 4, 3-c] pyri di ne- 4- car boxyl ate Enantioner A

Enantiomer B Cl. p N EtoOC,,N

filtrates were evaporated to dryness to give the product as a pale yellow viscous liquid, 4.4 g
(>99% yield) of xompouns 129, which was used without further purification.

Synthesis of (rel 7R,9R)-8-(4-chlorophenylsulfonyl)-7,9-diethyl-1,4-dioxa-8-
azaspiro[4.5]decane (130). The trans-7,9-diethyl-1,4-dioxa-8-azaspirof4.5]decane (129;
3.6 9, 18 mmol) was dissolved in anhydrous pyridine (15 mL). 4-Chorobenzenesulfony!
chloride (9.8 g, 47 mmol) was added and the solution was placed in a 20 mL glass vial
equipped with a magnetic stirbar, sealed under nitrogen and irradiated in a microwave
reactor at 150 °C for 10 min. The product was diluted with EtOAc (300 mL), washed with
water (2 x 200 mL), 0.2N citric acid (2 x 200 mL), water (200 mL), sat. aq. sodium
bicarbonate (200 mL) and dried with anhydrous Na,SO,. The solution was filtered and
evaporated, the residue was purified by chromatography on silica gel, eluting with EtOAc-
hexane (1:9) mixture to afford 3.8 g (67%) of product 130.

Synthesis of (re/ 2R,6R)-1-(4-chlorophenylsulfonyl)-2,6-diethylpiperidin-4-one (131).
The trans-8-(4-chlorophenylsulfonyl)-7,9-diethyl-1,4-dioxa-8-azaspiro[4.5]decane (130; 3.7 g,
10 mmol) was dissolved in THF (80 mL) and treated with conc. aq. HCI (10 mL) at ambient
for 18 hr. The EtOAc (250 mL) was added, organic layer separated and aqueous extracted
with EtOAc (100 mL). The combined extracts were washed with water (100 mL), sat, aq.
sodium bicarbonate (100 mL) and dried over anhydrous Na,SO,. The solution was filtered
and evaporated to give an oily product, that solidified on standing to yield 2.55 g (77%) of
product.

Example 19
6-Benzyl-5-(4-chlorophenylsulfonyl)-4,5,6,7-tetrahydro-1 H-pyrazolo[4,3-c]pyridine
Prepared as described for compound 55 in Exampie 1 using 2-(phenylmethyl)-4-
piperidinone.

"H NMR (CDCI;,) 57.61(d, J=8.1Hz, 2H), 7.42 (s, 1H), 7.37 (d, J = 8.1 Hz, 2H),
7.28 (m, 3H), 7.10 (m, éH), 4.86(d, J =15.6 Hz, 1H), 4.68 (q, J =6.5 Hz, 1H), 4.25(d, J =
15.6 Hz, 1H), 2.73 (m, 4H), MS (m/z) 388.1 (M+H)".

Example 20
5-(4-Chlorophenylsulfonyl)-6-isopropyl-4,5,6,7-tetrahydro-1 H-pyrazolo[4,3-c]lpyridine
Benzyl 2-isopropyl-4-oxopiperidine-1-carboxylate, prepared as described for compound 67 in
Example 3 using isopropylmagnesium chloride, was formylated and treated with hydrazine
hydrate as described for compound §0 in Example 1 to give benzyl 6-isopropyl-6,7-dihydro-
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HN- N et hyl
5- (4-chl or ophenyl surfony0-4,5, 6, 7-tetrahydrol

wok@yne@od o[ 4, 3-ci pyri dl ne- 6- car boxyl at e PCT/US2006/046039
(4S, 6S) - 5- (4-chl or ophenyl sul f ony0- 4, 6-di et hyt -
4,5,6,7-tetrahydro-1H pyrazol o[ 413-c] pyridine A
5- (4-chl or ophenyl s ul fonyl)-6-ethyl-6, 7-di hyd ro-1H
pyrazol o[ 4, 3-c) pyri di n-4(5H) -one A WO
2007/ 064914PCT/ US2006/ 046039 Structure Conpound Nane

1H-pyrazolo[4,3-c]pyridine-5(4H)-carboxylate. This compound was then deprotected and
treated with 4-chlorophenylsulfonyl chloride followed by NaOH as described for compound
52 in Example 1.

'"H NMR (CDCly) 8 7.72 (d, J = 8.0 Hz, 2H), 7.40 (d, J = 9.0 Hz, 2H), 7.34 (s, 1H),
4.84 (d, J = 16.8 Hz, 1H), 4.18 (d, J = 16.6 Hz, 1H), 3.96 (dd, J = 10.5, 6.0 Hz, 1H), 2.85 (d,
J=16.2 Hz, 1H), 2.50 (dd, J = 16.2, 6.0 Hz, 1H), 1.70 (m, 1H), 1.01 (d, J = 6.6 Hz, 3H),
0.95 (d, J = 6.6 Hz, 3H), MS (m/z) 340.0 (M+H)*.

Example 21
5-(4-Chlorophenylsulfonyl)-6-{4-fluorophenyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
Benzy! 2-(4-fluorophenyl)-4-oxopiperidine-1-carboxylate, prepared as described for
compound 67 in Example using 4-fluorophenylmagnesium bromide, was formylated and
treated with hydrazine hydrate as described for compound 50 in Example 1 to give benzyl 6-
isopropyl-6,7-dihydro-1H-pyrazolo[4,3-c]pyridine-5(4H)-carboxylate. This compound was
then deprotected and treated with 4-chlorophenylsulfony! chloride followed by NaOH as
described for compound 52 in Example 1.

H NMR (CDCl;) 8 7.74 (d, J = 8.7 Hz, 2H), 7.40 (d, J = 8.7 Hz, 2H), 7.30 (s, 1H), 7.21 (m,
2H), 6.95 (m, 2H), 5.61 (d, J=6.6 Hz, 1H), 4.78 (d, J = 16.2 Hz, 1H), 3.85 (d, J = 16.2 Hz,
1H), 3.22 (d, J = 16.5 Hz, 1H), 2.92 (dd, J = 16.5, 6.6 Hz, 1H), MS (m/z) 392.0 (M+H)".

Example 22
6-(4-Chlorophenyl!)-5-(4-chlorophenyisulfonyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
c]pyridine Benzyl 2-(4-chlorophenyl)-4-oxopiperidine-1-carboxylate, 67, was formylated
and treated with hydrazine hydrate as described for compounds 50 and 51 in Example 1 to
give benzyi 6-(4-chlorophenyl)-8,7-dihydro-1H-pyrazolo[4,3-c]pyridine-5(4H)-carboxylate
which was then deprotected and sulfonylated as described for compound 84 in Example 7.
'H NMR (CDCl) 8 7.71 (d, J = 8.7 Hz, 2H), 7.37 (d, J = 9.0 Hz, 2H),7.26 (s, 1H), 7.18 (d, J
= 8.7 Hz, 2H), 7.12 (d, J = 8.7 Hz, 2H), 5.56 (d, J = 6.6 Hz, 1H), 4.74 (d, J = 16.5 Hz, 1H),
3.82 (d, J =15.80 Hz, 1H), 3.18 (d, J = 16.50 Hz, 1H), 2.91 (dd, J = 16.50, 6.6 Hz, 1H), MS
(m/z) 408.0, (M+H)".

Example 23

6-(4-Chlorophenyl)-5-(4-chlorophenylsulfonyl)-4,5,6,7-tetrahydro-1 H-pyrazolo[4,3-

c]pyridine (Enantiomers A and B) Benzyl 2-(4-chlorophenyl)-4-oxopiperidine-1-

carboxylate, 67, was formylated and treated with hydrazine hydrate as described for

compounds 50 and 51 in Example 1 to give benzy! 6-(4-chlorophenyl)-6,7-dihydro-1H-

pyrazolo[4,3-c]pyridine-5(4H)-carboxylate which was then deprotected and sulfonylated as
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{5-(4-chlorophenylsulfonyl)-4,5,6,7-tetrahydro-1H—
wWEYanedoof 4, 3- c] pyri di n- 6- yOret hanol A PCT/US2006/046039

(48, 66) - 5- (4-chl or ophenyl sul f ony1) - 4, 6-di et hyl -

4,5,6,7-tetrahydro-1H pyrazol o[ 4, 3-cl pyridine C

5- (4-chl or ophenyl sul fonyl) - 6- et hyl - 6, 7- di hydr o- 1Hpyr az

ol o[ 4, 3-c] pyri di n-4(5H) - one

described for compound 84 in Example 7. The enantiomers were separated by HPLC using
Method [2].

'H NMR (CDCl5) 8 7.71 (d, J = 8.7 Hz, 2H), 7.37 (d, J = 9.0 Hz, 2H), 7.26 (s, 1H), 7.18 (d, J
=8.7 Hz, 2H), 7.12 (d, J = 8.7 Hz, 2H), 5.56 (d, J = 6.6 Hz, 1H), 4.74 (d, J = 16.5 Hz, 1H),
3.82(d, J = 15.90 Hz, 1H), 3.18 (d, J = 16.50 Hz, 1H), 2.91 (dd, J = 16.50, 6.6 Hz, 1H); MS
(m/z) 408.0, (M+H)".

Example 24
§-(4-Chlorophenylsulfonyl)-6-(3,5-difluorophenyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
c]pyridine

Benzyl 2-(3,5-difluorophenyl)-4-oxopiperidine-1-carboxylate, prepared as described for
compound 67 in Example 3 using 3,5-difluorophenylmagnesium bromide, was formylated
and treated with hydrazine hydrate as described for compound 50 in Example 1 to give
benzy! 6-isopropyl-6,7-dihydro-1 H-pyrazolo[;t,3-c]pyridine—5(4H)—carboxyIate. This
compound was then deprotected and treated with 4-chlorophenylsulfonyl chloride followed
by NaOH as described for compound 52 in Example 1.

'H NMR (CDCly) 6 7.73 (d, J = 8.7 Hz, 2H), 7.41 (d, J = 8.4 Hz, 2H), 7.29 {s, 1H),6.76 (d, J
= 6.6 Hz, 2H), 6.71-6.65 (m, 1H), 5.56 (d, J = 6.0 Hz, 1H), 4.79 (d, J = 16.5 Hz, 1H), 3.92 (d,
J=15.9 Hz, 1H), 3.17 (d, J = 16.5 Hz, 1H), 2.90 (dd, J = 16.5, 6.6 Hz, 1H).

Example 25
5-(5-Chiorothiophen-2-ylsulfonyl)-6-phenyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
c]pyridine Prepared as described in Example 1 using 5-chioro-2-thiophenesulfonyi chioride.
MS (m/z) 410.0, (M+H)".

Example 26
$-(4-Chlorophenylsulfonyl)-6-(3,5-difluorophenyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
c]pyridine (Enantiomers A and B) Benzyl 2-(3,5-diflucrophenyl)-4-oxopiperidine-1-
carboxylate, prepared as described for compound 67 in Example 3 using 3,5-
difluorophenylmagnesium bromide, was formylated and treated with hydrazine hydrate as
described for compound 50 in Example 1 to give benzyl 6-isopropyl-6,7-dihydro-1H-
pyrazolo[4,3-c]pyridine-5(4H)-carboxylate. This compound was then deprotected and
treated with 4-chlorophenylsulfony! chioride followed by NaOH as described for compound
52 in Example 1. The enantiomers were separated using HPLC Method [2].

"H NMR (CDCl,) 8 7.73 (d, J = 6.0 Hz, 2H), 7.41 {d,J=8.0Hz,2H),7.29 (s, 1H),6.76 (d, J
= 6.0 Hz, 2H), 6.72-6.65 (m, 1H), 5.56 (d, J = 6 Hz, 1H), 4.79 (d, J = 18.0 Hz, 1H), 3.92 (d, J
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(4R , 6S)-5-(4-chl orophenyl sul fonyl) -4, 6-di et hyl -5, 6-
di hydro- 1H pyrazol o[ 4, 3-c] pyridin-7(4H) -one C (4S
wo Bheyoeioet hyl 5- (4-chl orophenyl sul fonyl) - 4, 5, 6PFF/US2006/046039
t et rahydr o- 1H pyrazoi o[ 4, 3-c] pyri di ne- 4, 6-
di car boxyl at e
U4S, 6R) - 5- (4- chl or ophenyl sU fonyl)-4,5,6, 7-
t et rahydr o- 1H pyrazol o[ 4, 3-c] pyri di ne-416-
di yQdi et hanol A

= 15.0 Hz, 1H), 3.17 (d, J = 15.0 Hz, 1H), 2.90 (dd, J = 15.0, 6.0 Hz, 1H) MS (m/z) 410.0,
(M+H)*.

Example 27
5-{4-Chlorophenylsulfonyl)-6-(3-fluorophenyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
clpyridine Benzy! 2-(3-fluorophenyl)-4-oxopiperidine-1-carboxylate, prepared as described
for compound 67 in Example 3 using (3-fluorophenyl)magnesium bromide, was formylated
and treated with hydrazine hydrate as described for compound 50 in Example 1 to give
benzyl 6-isopropyl-6,7-dihydro-1H-pyrazolo[4,3-c]pyridine-5(4H)-carboxylate. This
compound was then deprotected and treated with 4-chlorophenylsuifonyl chloride followed
by NaOH as described for compound 52 in Example 1.

"H NMR (CDCl3) 8 7.73 (d, J = 6.0 Hz, 2H), 7.39 (d, J = 9.0 Hz, 2H), 7.28 (s, 1H), 7.23-7.18
(m, 1H), 7.02 (d, J = 9.0 Hz, 1H), 6.96-6.90 (m, 2H), 5.60 (d, J = 6.0 Hz, 1H), 4.79 (d, J =
15.0 Hz, 1H), 3.89 (d, J = 15.0 H=z, 1H), 3.22 (d, J = 15.0 Hz, 1H), 2.92 (dd, J = 18.0, 6.0 Hz,
1H); MS (m/z) 392.0, (M+H)".

Example 28
5-(4-Chlorophenylsulfonyl)-6-(4-fluorophenyl)-4,5,6,7-tetrahydro-1H-pyrazolo{4,3-
c]pyridine (Enantiomers A and B) Benzyl 2-(4-fluorophenyl)-4-oxopiperidine-1-
carboxyilate, prepared as described for compound 67 in Example using 4-
fluorophenylmagnesium bromide, was formylated and treated with hydrazine hydrate as
described for compound 50 in Example 1 to give benzyl 6-isopropyl-6,7-dihydro-1H-
pyrazolo[d,3-c]pyridine-5(4H)-carboxylate. This compound was then deprotected and
treated with 4-chlorophenylsuifonyl chloride followed by NaOH as described for compound
52 in Example 1. The enantiomers were separated using HPLC Method [2].

"M NMR (CDCly) 8 7.74 (d, J = 8.7 Hz, 2H), 7.40 (d, J = 8.7 Hz, 2H), 7.30 (s, 1H), 7.21 (m,
2H), 6.95 (m, 2H), 5.61 (d, J = 6.6 Hz, 1H), 4.78 (d, J = 16.2 Hz, 1H), 3.85 (d, J = 16.2 Hz,
1H), 3.22 (d, J = 16.5 Hz, 1H), 2.92 (dd, J = 16.5, 6.6 Hz, 1H); MS (m/z) 392.0 (M+H)".

Example 29
5-(4-Chlorophenylsulifonyl)-6-isopropyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine
Benzyl 2-isopropyl-4-oxopiperidine-1-carboxylate, prepared as described for compound 67 in
Example 3 using isopropylmagnesium chloride, was formylated and treated with hydrazine
hydrate as described for compound 50 in Example 1 to give benzyl 6-isopropyl-6,7-dihydro-
1H-pyrazolo[4,3-c]pyridine-5(4H)-carboxylate. This compound was then deprotected and
treated with 4-chlorophenylsulfonyl chioride followed by NaOH as described for compound
52 in Example 1. The enantiomers were separated using HPLC Method [2].
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(S)-(5-(4-chl orophenyl sul fonyl)-4,5,6,7-tetrahydro- 1
H pyrazol o[ 4, 3-ci pyri di n-4-yOret hyl di net hyl car bamat e
WaA2007064216S) - 5- (4- chl or ophenyl su PCT/US2006/046039

| fonyl) -4, 6-di ethyl-5, 6-

di hydr o- 1H pyrazol o[ 4, 3-c] pyridin-7(4H)-one C C il

yko / HI\I'--N (46

, 6R) - 5- (4- cht or ophenyi sul fonyl) - 4, 6-di et hyl -5, 6-

di hydr o- 1H pyrazol o[ 413-ci pyridi n-7(41-1)-one A
"H NMR (CDCl5) 5 7.72 (d, J = 9.0 Hz, 2H), 7.41 (d, J = 9.0 Hz, 2H), 7.34 (s, 1H), 4.84 (d, J
= 16.6 Hz, 1H), 4.19 (d, J = 16.6 Hz, 1H), 3.96 (dd, J = 10.5, 6.0 Hz, 1H), 2.85 (d, J = 16.2
Hz, 1H), 2.50 (dd, J = 16.2, 6.0 Hz, 1H), 1.70 (m, 1H), 1.01 (d, J = 6.6 Hz, 3H),0.95(d, J =
6.6 Hz, 3H); MS (m/z) 436.1 (M+H)".

Example 30
5-(4-Chlorophenylsuifonyl)-6~(3-fluorophenyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
clpyridine (Enantiomers A and B)

Benzyl 2-isopropyl-4-oxopiperidine-1-carboxylate, prepared as described for compound 67 in
Example 3 using isopropylmagnesium chloride, was formylated and treated with hydrazine
hydrate as described for compound 50 in Example 1 to give benzyl 6-isopropyl-6,7-dihydro-
1H-pyrazolo[4,3-c]pyridine-5(4H)-carboxylate. This compound was then deprotected and
treated with 4-chiorophenylsulfonyl chloride followed by NaOH as described for compound
52 in Example 1. The enantiomers were separated using HPLC Method [2].

TH NMR (CDCls) 5 7.72 (d, J = 9.0 Hz, 2H), 7.40 (d, J = 9.0 Hz, 2H), 7.34 (s, 1H),4.84 (d, J
=16.6 Hz, 1H), 4.19 (d, J = 16.6 Hz, 1H), 3.96 (dd, J = 10.5, 6.0 Hz, 1H), 2.85 (d, J = 16.2
Hz, 1H), 2.50 (dd, J = 16.2, 6.0 Hz, 1H), 1.70 (m, 1H), 1.01(d, J=6.6 Hz, 3H),0.95(d, J =
6.6 Hz, 3H); MS (m/z) 436.1 (M+H)".

Example 31
5-(4-Chlorophenylsulfonyl)-6-(3-fluorophenyl)-4,5,6,7-tetrahydro-1H-pyrazolo|4,3-
c]pyridine { Enantiomers A and B) Benzyl 2-(3-fluorophenyi)-4-oxopiperidine-1-
carboxylate, prepared as described for compound 87 in Example 3 using (3-
fluorophenyl)magnesium bromide, was formylated and treated with hydrazine hydrate as
described for compound 50 in Example 1 to give benzyl 6-isopropyl-6,7-dihydro-1H-
pyrazolo[4,3-c]pyridine-5(4H)-carboxylate. This compound was then deprotected and
treated with 4-chlorophenylsulfonyl chioride followed by NaOH as described for compound
52 in Example 1. The enantiomers were separated using HPLC Method [2].

"M NMR (CDCls) 5 7.73 (d, J = 8.7 Hz, 2H), 7.39 (d, J = 8.4 Hz, 2H), 7.28 (s, 1H), 7.22-7.18
(m, 1H), 7.02 (d, J = 7.8 Hz, 1H), 6.95-6.89 (m, 2H), 5.59 (d, J = 6.3 Hz, 1H),4.78 (d, J =
15.9 Hz, 1H), 3.88 (d, J = 15.9 Hz, 1H), 3.21 (d, J = 16.5 Hz, 1H), 2.92 (dd, J = 16.8, 6.6 Hz,
1H); MS (m/z) 392.1 (M+H)".

Example 32
cis-6-(4-Chlorophenyl}-5-(4-chlorophenylsulfonyl)-4-ethyl-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridine

Prepared as described for compound 88 in Example 7 using compound 85.
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A ,,07kb -..0" O --- NI (S)-(5-(4-chlorophenyls
uffonyly 1- (di nmethylcarba noyl)-4,5,6,7-tetrahydro-

wd kipyne@od o[ 4, 3-c] pyri di n-4-yl ) met hyl di et hyl per/bsavad/e16039
A

"H NMR (CDCly) 8 7.43 (s, 1H), 7.19 (s, 4H), 7.11 (d, J = 8.4 Hz, 2H), 7.05 (d, J = 8.4 Hz,
2H), 5.30 (t, J = 7.5 Hz, 1H), 4.84 (dd, J = 10.5, 3.9 Hz, 1H), 3.63 (dd, J = 15.5, 10.5 Hz,
1H), 3.05 (dd, J = 15.5, 3.9 Hz, 1H), 2.01 (m, 1H), 1.84 (m, 1H), 1.06 (, J = 7.2 Hz, 3H); MS
(m/z) 436.0 (M+H)".

Example 33
trans-5-(4-Chlorophenylsulfonyl)-4,6-dimethyl-4,5,6,7-tetrahydro-~1H-pyrazolo[4,3-
c]pyridine

trans-1-(4-Chlorophenyisulfonyl)-2,6-dimethylpiperidin-4-one (94) was treated with DMF-
DMA followed by hydrazine hydrate as described for compound 71 in Example 4.

"H-NMR (CD30D) d 7.81-7.79 (m, 2H), 7.62 (m, 3H), 5.38 (q, J = 7.1 Hz, 1H), 4.20-4.13, (m,
1H), 2.78 (dd, J = 16.2, 4.4 Hz, 1H), 2.56-2.48 (m,1H), 1.54-1.47 (m, 6H); MS (m/z) 326.0
(M+H)*.

Example 34
cis-5-(4-Chlorophenylsuifonyl)-4,6-dimethyi-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
clpyridine

cis-1-(4-Chlorophenylsulfonyl)-2,6-dimethylpiperidin-4-one (92) was treated with DMF-DMA
followed by hydrazine hydrate as described for compound 71 in Example 4.

'H-NMR (CD;0OD) & 7.88-7.79 (m, 2H), 7.58-7.50 (m, 3H), 5.36 (q, J = 6.6 Hz, 1H), 2.76 (dd,
J=15.9, 4.4 Hz, 1H), 2.53-2.48 (m, 1H), 1.53-1.47 (m, 6H); MS (m/z) 436.0 (M+H)".

Example 35
5-(4-Chlorophenylsulfonyl)-6-(pyridin-3-yl}-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
c]pyridine and 5-(4-chlorophenylsulfonyl)-4-(pyridin-3-yl)-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridine

Prepared as described in Example 4 using pyridine-3-carboxaldehyde.

'"H NMR (CDsOD) 5 8.93 (s, 1H), 8.68-8.56 (m, 4H, 8.38-8.35 (m, 1H), 8.15 (m, 1H), 7.99-
7.98 (m, 1H), 7.86-7.75 (m, 4H), 7.55-7.51 (m, 5H), 7.40-7.30 (m, 2H), 6.56 (s, 0.5H), 5.86-
5.83 (m, 1H), 3.98-3.93 (m, 1H), 2.96-2.89 (m, 1H), 2.568-2.42 (m, 1.5H); MS (m/z) 375.0
(M+H)*,

Example 36
§-(4-Chlorophenylsulfonyl)-6-(pyridin-4-yl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
c}pyridine and 5-(4-chlorophenyisulfonyl)-4-(pyridin-4-yi)-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridine '
Prepared as described in Example 4 using pyridine-4-carboxaldehyde.
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(4R, 63) -4, 6-thet hyl-5-(pyridin-2-ylsulfonyl)-4,5,6, 7-
tetra hydro-1H pyrazol o[ 4, 3-cl pyridine 13 WO
WQRD7HhO4O14PCT/ US2006/ 046039 St ruct ure Conpourdr/isaves/046039
yA PP 0 \ 4-(1H Benzoi m dazol -2-y1)-5-(4-chl oro-
benzenesul fonyl)-4,5,6, 7-tetrahydro- 1Hpyrazol o[ 4, 3-c] p
yridine A
(4R, 6S, Z) - 5- (4-chl or ophenyl sul fonyl) - 4, 6-di et hyl -
5, 6-di hydr o- 1H pyrazol o[ 4, 3-c] pyri di n- 7(4H) - one oxi ne
'H NMR (CD3OD) & 8.44 (bs, 3H), 7.88 (d, J = 8.5 Hz, 2H), 7.53 (d, J = 8.5 Hz, 2H), 7.36-
7.30 (m, 3H), 5.71 (d, J = 6.0 Hz, 1H), 3.94 (d, 16.3 Hz, 1H), 2.88 (dd, J = 16.6, 6.3 Hz, 1H),
2.25 (d, J = 21.0 Hz, 1H); MS (m/z) 375.0 (M+H)™.

Example 37 .
cis-5-(4-Chlorophenyisulfonyl)-4,6-diethyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
c]pyridine

Prepared as described for compound 122 in Example 15 using compound 128.

'H NMR (CDCls) 89.05 (bs, 1H), 7.70 (d, J = 8.1 Hz, 2H), 7.46 (s, 1H), 7.39 (d, J = 8.1 Hz,
2H), 4.97 (t, J = 7.5 Hz, 1H), 4.18 (dd, J = 6.9, 14.3 Hz, 1H), 2.55 (d, J = 15.9 Hz, 1H), 2.27
(dd, J =6.6, 16.5 Hz, 1H), 1.93 (sept, J = 7.5 Hz, 1H), 1.78 (sept, J = 6.9 Hz, 1H), 1.58 (sept,
J =7.5 Hz, 1H), 1.44 (sept, J = 6.9 Hz, 1H), 1.18 (t, J = 6.9 Hz, 3H), 0.97 (t, J = 7.5 Hz, 3H);
MS (m/z) 354.0 (M+H)".

Example 38
cis-5-(4-Chlorophenylsulfonyl)-4,6-diethyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
c]pyridine (Enantiomers A and B)

Prepared as described for compound 122 in Example 15 using compound 128 followed by
HPLC separation of the enantiomers using Method [2].

'H NMR (CDCls) & 9.05 (bs, 1H), 7.70 (d, J = 8.1 Hz, 2H), 7.46 (s, 1H), 7.39 (d, J = 8.1 Hz,
2H), 4.97 (t, J = 7.5 Hz, 1H), 4.18 (dd, J = 6.9, 14.3 Hz, 1H), 2.55 (d, J = 15.9 Hz, 1H), 2.27
(dd, J = 6.6, 16.5 Hz, 1H), 1.93 (sept, J = 7;5 Hz, 1H), 1.78 (sept, J = 6.9 Hz, 1H), 1.58 (sept,
J=7.5Hz, 1H), 1.44 (sept, J =6.9 Hz, 1H), 1.18 (t, J = 6.8 Hz, 3H), 0.97 (t, J = 7.5 Hz, 3H);
MS (m/z) 354.0 (M+H)*.

Example 39
trans-5-(4-Chlorophenylsulfonyl)-4,6-diethyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
clpyridine Prepared as described for compound 122 in Example 15 using compound 131.'H
NMR (CDCI3) & 7.66 (d, J = 8.7 Hz, 2H), 7.34-7.30 {m, 3H), 5.11 (t, J = 7.5 Hz, 1H), 3.51-
3.44 (m, 1H), 2.63 (dd, J = 3.9, 15.9 Hz, 1H), 2.40 (dd, J = 11.4, 15.9 Hz, 1H), 2.22 (sept, J =
7.2 Hz, 1H), 1.85-1.65 (m, 3H), 1.02-0.97 (m, 6H); MS (m/z) 354.0 (M+H)".

Example 40
5-(4-Chlorophenylsulfonyl)-6-ethyi-6,7-dihydro-1H-pyrazolo[4,3-c]pyridin-4(5H)-one
Prepared by CrO./H;1O4 oxidation of 5-(4-chlorophenylsulfonyl)-4,6-diethyl-4,56,7-
tetrahydro-2H-pyrazolo[4,3-c]pyridine. See Yamazaki, S. Org. Lett. 1999, 1(13), 2129.
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B ethyl 5-(4-chlorophenylsul fonyl)-6-ethyl-4,5,617-
tetrahydr o- 1H pyrazol o[ 4, 3-cl pyri di ne-4- carboxyl ate
W@ 40876&p14, 6- di et hyl - 5- (4-f | uor ophenyl sul f ony 1BET/US2006/046039
4,5, 6, 7-tetrahydro-2H pyrazol o[ 4, 3-c] pyridine C
((4S, 68)-5-(4-chl orophenyl sul forryl)-6-ethyl-.4,5,6,7-
t et rahydr o- 1H pyrazol o[ 4, 3-c] pyri di n- 4- yOnret hyl
di met hyl car bamate A
((4S, 68) -5-(4-chl orophenyl sul fonyl)-4-ethyl-4,5,6, 7-
t et rahydr o- 1H pyrazol o[ 4, 3-cl pyri di n- 6-y1) net hyl
'H NEIR(EDIQY) 8 8rdd(apd e 87 Hz, 2H), 7.99 (s, 1H), 7.49 (s, J = 8.3 Hz, 2H), 5.02-4.94
(m, 1H), 3.20 (dd, J = 5.7, 13.5 Hz, 1H), 3.09 (dd, J = 1.5, 16.5 Hz, 1H), 1.79-1.68 (m, 1H),

1.66-1.54 (m, 1H), 0.96 (t, J = 7.8 Hz, 3H); MS (m/z) 340.0 (M+H)*.

Example 41
(5-(4-Chlorophenylsulfonyl)-4,5,6,7-tetrahydro~1H-pyrazolo[4,3-c]pyridin-4-yl)methanol
Prepared by reduction of ester 100 as described for compound 110 in Example 14.

'H NMR (CD3;0D) & 7.82 (d, J = 8.7 Hz, 2H), 7.48-7.45 (m, 3H), 5.10 (t, J = 6.6 Hz, 1H), 4.14
(dd, J = 15.0, 5.7 Hz, 1H), 3.756-3.59 (m, 2H), 3.48-3.35 (m, 1H), 2.52 (dd, J = 16.2, 3.9 Hz,
1H), 2.43-2.32 (m, 1H), 2.15 (s, 1H), MS (m/z) 328.0 (M+H)*.

Example 42
trans-5-(4-Chlorophenylsulfonyl)-4,6-diethyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
c]pyridin'e (Enantiomers A and B)

Prepared as described for compound 122 in Example 15 using compound 131 followed by
HPLC separation of the enantiomers using Method [2].

H NMR (CDCl,) 57.66 (d, J = 8.7 Hz, 2H), 7.34-7.30 (m, 3H), 5.11 (t, J = 7.5 Hz, 1H), 3.51-
3.44 (m, 1H), 2.63 (dd, J = 3.8, 15.9 Hz, 1H), 2.40 (dd, J = 11.4, 15.9 Hz, 1H), 2.22 (sept, J =
7.2 Hz, 1H), 1.85-1.65 (m, 3H), 1.02-0.97 (m, 6H); MS (m/z) 354.0 (M+H)".

Example 43

cis-Diethyl 5-(4-chlorophenylsulfonyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine-
4,6-dicarboxylate

Prepared by sulfonylation of cis-4-oxo-2,6-piperidinedicarboxylic acid dimethyl ester
(Hermann, K,; Dreiding, A.S. Helvetica Chimica Acta 1976, 59(2), 626-42) followed by
formylation and pyrazole formation as shown in Example 1.

'H NMR (CDCls) 5 7.90 (d, J = 8.4 Hz, 2H), 7.61 (s, 1H), 7.49 (d, J = 9.0 Hz, 2H), 5.87 (s,
1H), 5.01 (d, J = 6.6 Hz, 1H), 3.68 (s, 3H), 3.54 (s, 3H), 3.18 (d, J = 16.2 Hz, 1H), 2.89 (dd, J
= 6.6, 16.2 Hz, 1H); MS (m/z) 413.9 (M+H)".

Example 44

cis-(5-(4-Chlorophenyisulfonyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine-4,6-

diyl)dimethanol

Prepared by reduction of cis-diethyl 5-(4-chlorophenylsulfonyl)-4,5,6,7-tetrahydro-1H-

pyrazolof4,3-clpyridine-4 6-dicarboxylate using LiBH, as shown in Example 14.

'H NMR (DMSO) & 12.49 (bs, 1H), 7.81 (d, J = 8.4 Hz, 2H), 7.61 (d, J = 8.1 Hz, 2H), 7.48

(bs, 1H), 5.12 (t, J = 5.0 Hz, 1H), 5.10 (bs, 1H), 4.98-4.79 (m, 1H), 4.24-4.17 (m, 1H), 3.67-
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((4R, 63)-5-(4-chl orophenyl sul fonyl)-4-ethyl-4,5,6, 7-
t et rahydr o- 1H pyrazol o[ 4, 3-c] pyri di n-5- yOnret hyl
wal2gvebwh£ar bamat e A PCT/US2006/046039
((4S, 6R) - 5- (4-chl orophenyl sul fonyl)-6-ethyl-4,5,6, 7-
tetrahydro- 1H pyrazol o[ 4, 3-ci pyri di n- 4- yOret hyl
di net hyl car bamate A
2- (5-(4-chl orophenyl sul fonyl)-4,5, 6, 7-t et rahydr o2H pyr
azol o[ 4, 3-c] pyridin-6-yl)thiazole
2- (5-(4-chl orophenyl sul fonyl)-4,5, 6, 7-tetrahydro-
3.612ir Py, 320430{04n3 -6l 72 (H, d=4t6yd W hiHizoh®(d@, ¢i= D&26.NHz, 1H);
MS (m/z) 358.1 (M+H)".

Example 45
(5-(4-Chlorophenylsulfonyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridin-4-ylimethyl
dimethylcarbamate

Prepared by treatment of (5-(4-chlorophenylsulfonyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
clpyridin-4-yl)methanol with dimethylcarbamyl chloride as described for compound 111 in
Example 14,

'H-NMR (CD3;0OD) 5 7.80 (d, 2H, J = 8.8 Hz), 7.57 (s, 1H), 7.50 (d, 2H, J = 8.8 Hz), 5.41 (dd,
1H, J = 4.6, 8.8 Hz), 4.29-4.13 (m, 3H), 3.50 (m, 1H), 2.93 (s, 6H), 2.99 (s, 3H), 2.56 (dd,
1H, J = 4.6, 16.3 Hz), 2.32 (m, 1H); MS (m/z) 399.1 (M+H)".

Example 46
cis-5-(4-Chlorophenylsulfonyl)-4,6-diethyl-5,6-dihydro-1H-pyrazolo[4,3-c]pyridin-7(4H)-
one (Enantiomers A and B)

Prepared as described in Example 2 followed by separation of the enantiomers using HPLC
Method [2].

'H NMR (CDCl) 8 7.58 (d, J = 7.5 Hz, 2H), 7.54 (s, 1H), 7.25 (d, J = 8.2 Hz, 2H), 5.09 (t, J =
7.5 Hz, 1H), 4.50 (dd, J = 6.6, 8.9 Hz, 1H), 2.11-1.75 (m, 4H), 1.27-1.15 (m, 6H); MS (m/z)
368.0 (M+H)".

Example 47
cis-4,6-Diethyl-5-(pyridin-2-ylsulfonyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine
Prepared by treatment of 2,6-diethyl-1-(pyridin-2-yisulfonyl)piperidin-4-one, which was
prepared by sulfonylation of compound 126 using pyridine-2-sulfonyl chloride hydrochloride
followed by deprotection as shown in Example 17, with DMF-DMA followed by pyrazole
formation using hydrazine hydrate as shown in Example 15.

'"H-NMR (CDCls) 5 8.52 (d, J = 8.5 Hz, 1H), 7.96 (d, J = 7.7 Hz, 1H), 7.82 ({, J = 7.8 Hz, 1H),
7.40-7.36 (m, 2H), 4.96 (t, J = 7.1 Hz, 1H), 4.45-4.42 (m, 1H), 2.55-2.54 {m, 2H), 2.07-1.98
(m, 1H), 1.82-1.73 (m, 1H), 1.72-1.62 (m, 1H), 1.51-1.42 (m, 1H), 1.17 (t, J = 7.1 Hz, 3H),
1.01 (t, J = 7.1 Hz, 3H); MS (m/z) 321.1 (M+H)".

Example 48 ‘

cis-4,6-Diethyl-5-(4-fluorophenylsulfonyl)-4,5,6,7-tetrahydro-1H-pyrazolo{4,3-c]pyridine

Prepared by treatment of 2,6-diethyl-1—(4-flljorophenylsuIfonyl)piperidin-4-one, which was

prepared by sulfonylation of compound 126 using 4-fluorobenzenesulfonyl chiloride followed
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Ho Firs-N 5-(4-chl orophenyl sul fonyl)-4-ethyl-4,5,6, 7-

t et rahydr o- 1H pyrazol o[ 4, 3-c] pyri di n-6-yl ) net hanol , C
WO 20071064914PCT/ US2006/ 046039 Structure . Conmpound
Nanme yA PP N\

by deprotection as shown in Example 17, with DMF-DMA followed by pyrazole formation
using hydrazine hydrate as shown in Example 15.

'H-NMR (CD3OD) & 7.81-7.76 (m, 2H), 7.42 (s, 1H), 7.12-7.06 (m, 2H), 4.98 (t, J = 6.3 Hz,
1H), 4.21-4.09 (m, 1H), 2.51 (d, J = 18.0 Hz, 1H), 2.16 (m, 1H), 1.95-1.93 (m, 1H), 1.81-1.78
(m, 1H), 1.64-1.62 (m, 1H), 1.47-1.42 (m, 1H), 1.21 (t, J = 7.1 Hz, 3H), 1.00 (t, J= 7.1 Hz,
3H) MS (m/z) 338.1 (M+H)".

Example 49
2-(5-(4-Chlorophenylsulfonyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridin-6-
ylthiazole

Prepared as described for compounds 75 and 76 in Example 4 using 2-
thiazolecarboxaldehyde.

'H NMR (CDCls) 5 7.78 (d, J = 8.4 Hz, 2H), 7.54 (d, J = 2.4 Hz, 1H), 7.45 (d, J = 8.4 Hz, 2H),
7.27 (s, 1H), 5.93 (d, J = 6.3 Hz, 2H), 4.89 (d, J = 15.6 Hz, 1H), 4.20 (d, J = 15.9 Hz, 1H),
3.71 (d, J = 16.8 Hz, 1H), 3.19-3.11 (m, 1H); MS (m/z) 381.0 (M+H)".

Example 50
2-(5-(4-Chlorophenylisulfonyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridin-4-
yl)thiazole Prepared as described for compounds 73 and 74 in Example 4 using 2-
thiazolecarboxaldehyde.'H NMR (CDCl;) & 7.80-7.75 (m, 3H), 7.69 (d, J = 3.3 Hz, 1H), 7.43
(d, J = 8.4 Hz, 2H), 7.31 (d, J = 3.3 Hz, 1H), 6.54 (s, 1H), 4.23-4.18 (m, 1H), 3.49-3.39 (m,
1H), 2.80 (s, 2H); MS (m/z) 381.0 (M+H)".

BIOLOGICAL EXAMPLES
Notch signaling assay for selective inhibitors of gamma secretase.

A convergence of evidence indicates that the gamma secretase complex, comprised
of the presenilin subunits, mediates the intra-membrane cleavage of Amyloid precursor
protein (APP), and the Notch family of proteins (De Strooper, B., P. Saftig, K. Craessaerts,
H. Vanderstichele, G. Guhde, W. Annaert, K. Von Figura and F. Van Leuven (1998).
"Deficiency of presenilin-1 inhibits the normal cleavage of amyloid precursor protein." Nature
391(6665): 387-90; De Strooper, B., W. Annaert, P. Cupers, P. Saftig, K. Craessaerts, J. S.
Mumm, E. H. Schroeter, V. Schrijvers, M. S. Wolfe, W. J. Ray et al. (1999). "A presenilin-1-
dependent gamma-secretase-like protease mediates release of Notch intracellular domain."
Nature 398(6727): 518-22; Mumm, J. S., E. H. Schroeter, M. T. Saxena, A. Griesemer, X.
Tian, D. J. Pan, W. J. Ray and R. Kopan (2000). "A ligand-induced extracellular cleavage
regulates gamma-secretase-like proteolytic activation of Notch1.” Mol Cell 5(2): 197-206;
Zhang, Z., P. Nadeau, W. Song, D. Donoviel, M. Yuan, A. Bernstein and B. A. Yankner
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N-NH 4, 6-di et hyl-5-(pyridin-2-ylsulfonyl)-4,5,6, 7-
t et rahydr o- 2H pyrazol o[ 4, 3-c] pyri di ne (enantioner A B
we2@7dethyl- 5- (pyridi n-2-yl sul fonyl) 4,5, 6, 7- PCT/US2006/046039

t et rahydr o- 2H pyrazol o[ 4, 3-c] pyri di ne (enantioner B) C
The invention and the manner and process of making and
using it, are now described in such full, clear,
conci se and exact terns as to enabl e any person
skilled in the art to which it pertains, to make and
use the same. It is to be understood that the

(20080 rrgSerHIthsARs RIguaSiop s &heaisedretish atianayt of beta-APR and

I nv | O t dif [ E j
e Ll
gammnapeeretash lepsis debetpgryieid synilesise |CparEge %’G?:‘a'ﬂ P gramay
secrél@é@tegontt inafldast G thg1eHtbly inthedinmar demamlNED), which étinslocates to

[ \ I
e FBES S5 AERL Wi LRLLEN N L TR OGRS, v
R. Kegan and 4-d¢ragl (3995r, Bignalling downstream of activated mammalian Notch.”
Nature 377(6547): 355-8; Kopan, R., E. H. Schroeter, H. Weintraub and J. S. Nye (1996).
"Signal transduction by activated Notch: importance of proteolytic pfocessing and its
regulation by the extracellular domain." Proc Nati Acad Sci U S A 93(4): 1683-8; Schroeter,

E. H., J. A. Kisslinger and R. Kopan (1998). "Notch-1 signalling requires ligand-induced

proteolytic release of intracellular domain." Nature 393(6683): 382-6). In particular, Notch

signaling activates transcription of the mammalian homolog of the Drosophila transcription
factor hairy-enhancer of split (Hes). Transcriptional activation of Hes 7 is mediated by de-
repression of CBF1/RBPJk upon binding by NICD in the nucleus. These facts have been
exploited to develop a reporter gene assay for Notch Signaling Hsieh, J. J., T. Henkel, P.
Salmon, E. Robey, M. G. Peterson and S. D. Hayward (1996). "Truncated mammalian
Notch1 activates CBF1/RBPJk-repressed genes by a mechanism resembling that of
Epstein-Barr virus EBNA2." Mol Cell Biol 16(3): 952-9; Lu, F. M. and S. E. Lux (1996).
"Constitutively active human Notch1 binds to the transcription factor CBF1 and stimulates
transcription through a promoter containing a CBF 1-responsive element.” Proc Natl Acad Sci
US A 93(11): 5663-7).

Gamma secretase inhibitors have been observed to block N.ICD formation, and

inhibit Notch signaling (De Strooper, B., W. Annaert, P. Cupers, P. Saftig, K. Craessaerts, J.
S. Mumm, E. H. Schroeter, V. Schrijvers, M. S. Wolfe, W. J. Ray et al. (1999). "A presenilin-
1-dependent gamma-secretase-like protease mediates release of Notch intraceliular
domain.” Nature 398(6727): 518-22). Due to the importance of Notch signaling in cell fate

determination, and tissue differentiation during both development and in the adult, inhibition
of Notch signaling by gamma secretase inhibitors is postulated to be a limiting factor in their
therapeutic utility. In order to identify selective gamma secretase inhibitors, we have
employed a reporter gene based Notch signaling assay using a constitutively active rat
Notch1 construct (ZEDN1) provided by Dr Gerry Weinmaster, who is at the University of
California at Los Angeles (UCLA) as described in Shawber, C., D. Nofziger, J. J. Hsieh, C.
Lindsell, O. Bogler, D. Hayward and G. Weinmaster (1996). "Notch signaling inhibits muscle
cell differentiation through a CBF1-independent pathway."” Development 122(12): 3765-73 in
combination with the CBF1 repressible Luciferase reporter gene xwitCBF1Luc (Hsieh, J. J.,
T. Henkel, P. Saimon, E. Robey, M. G. Peterson and S. D. Hayward (1996). "Truncated
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R3 R3a (Fornula |I) stereoisoners, tautomers, m xtures
of stereoisoners and/or tautoners or pharmaceutically
waecmepéabl e salts thereof, wherein the A-ring PGI/pE®ngd46039

or pyridyl, where each ring is optionally substituted

at a substitutable position with R10, R11l, R12, R131

or R14, wherein R10, R11, R12, R13, and R14 are

i ndependently sel ected from hal ogen, Cl-C6 al kyl,

C2-C6 al kenyl, 02-C6 al kynyl, Cl1-C6 al koxy, Cl1-C6

hal oal kyl , Cl1-C6 hal oal koxy, hydroxyl hydr oxyal kyl ,
marfablian %1(1 Getifie2b By /RBP I{\'%p%sseé:% by 45AB&NEnism resembling

35w

that (eI SH T Fonez o MocGelBiolyewi B R B0 vy 209K

é B-ring is a
py Vdeo [4xivtGBRId.-uatiérese nssoa;ansianeblthhMﬁEmE@N1)4vgaxlmma-

secrétdfe Ei%?va%%%‘#%gtc%&%e‘?é# Bﬁ-% r@ %rgéenﬁlaﬁ‘é% g%ggb) which

tranql@gggt%@ |the wdﬁus?yaF’RWprems&Bmm@@t%v%ﬁpwmalcgpr@won
leading lt® abfeiptionditheIReRerase fepInEr geCnEIC@B?e,rase actnlnty is easﬂly assayed
. - A - ' or. - C arvyl.: .

in ce&%@%ﬁé p%k%@égﬁfall&a@émg t§/‘| Thﬁ%l%&ﬁ%%ﬁ%?h%%%e(é is directly
corrglated witk gaymagesigiasesiagyagooldiotghsbubrd as sncbda yidubtiamie
LuciRFaseRicBvif) PrOGRiRS co@n%r@@wt %é&%naél of ifhiitiePCof Qbﬂﬁf{akéé'cvetase

clea\ﬁe&e%?%f hﬁ@' yl Cl @/ ue&o%ﬁémB%Hr%G |for "ﬁk@?%‘) of Notch

signaling VhEdusam{lglﬂlongJ‘fblta alByle@Deraﬂldnym 20Bst cdllstlsednmwdrd to guide in
the $&lectidh 81 hn&h%a@@k%é@ﬂé& ?:Hﬁéhy omd#érf?ﬁ%lb%on% beta-

al kyl , C2- & al .kan.ox.l . Y é
amvw@ %’PB‘&FW"B lCRie S Qrﬂg  Nots; S&‘amw oc( 0)NR R,

- Co@poantd@d hadgRINRCso \Iaydarqi)kqsls thagr 100C00M.C8ompound 7a has an ICs

valu@bKibs Pk 8 nREtESrlO 2 ld 44 Vgéeﬁﬁd Ba RARLABED value of less
than tk@ﬁoaryl and het erocycl oal Kyl "group is optionally

ituted with one or nore groups that are
i ndependent|y hal ogen, 01-06 al kyl, 01-C6 al koxy,

Gan{,;qa_g@g;gmgsa halo Cl -Ca al kyI hal o 01-04 al koxy,

1-2-0-, .
RNOL @ee“mapaegfetw s AP aseey M?é%%w@ﬁ? mpahya e eRpcitc
protapditio glmva@lof@ AdtFksubstr@i2 (RIBPaC &En$we fustvepeotéihpatahd ARHO site.
The g§é2#9,;sb§ a?ﬁhia%éﬁrlf i%d §Hp§:rt bf IMF? 4> %II rboerB%nQé adHeSgamma-

secr@gs%%r%r}iqeo%[ﬁkvﬁt&[\ et% %rleﬁwbma?t)ﬂ:g/ orh?r)? e@{cct%alrapq;(me C-terminal
125 amineragigsydf | thewh Va@a]‘ril@lf Rie, AR (BPHA2osWwd) \ds thenbigrsrate. This
assayMoRabasb Kﬁébs BE @.tw%i b éH&%B'gEH&r%ﬁnd\b tRabedkye

| Ko I
prod gftlzmxai a@z%é%:rea Wi %Vrn(?na VF% ﬁv@éd&p%cptf&[x |y the neo—epltope AB40
site. fae eppiarep dsayagg] proguci Wag then @led&hiniadanddicd ENFRSARassay with a

blotlnﬁﬁe@:@pﬁhgb/éml%ﬂhat i® ¥§éd?ﬁ@Mb ABQFI 7-28§) S@@ptavndln Imked alkaline
r el n eac

t
Phosbe s 17p (e aiton LEL 600 OFSHPIAA T s SO B PBAPRS) to the
amoyniisf clepvagedorodiuch Thiseassay was usegttogssovdrstmall relecule inhibitors of
gamiadepemskent | y hal ogen, Cl1-C6 al kyl, Cl1-C6 al koxy,

C1, aI Iianoxl % 0 Cl-Ca alkyl, halo Cl1-C4 al koxy,
MY hydroxyl, -0-(CH2)1 2-0-,
y@qa 149 mg/m| solution of BIGCHAP detergent was made with water at 42°C
and then rotated for 30 minutes at the same temperature. This warmed solution of
BigCHAPS (N,N-Bis(3-D-gluconamidopropyl)cholamide ) detergent was used to dissolve
Brain Extract Type-V (lipid containing a minimum of 40% phosphatidylethanolamine) from
Sigma (St. Louis, Mo.) to a concentration of 8 mg/ml. This solution containing BigCHAPS
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R3, and Ra, are independently hydrogen, hal ogen, or

Cl-C6 alkyl, RL, and Ria, or R3 and R3a conbi ned form
wabboDBs4onhere R i s hydrogen, O -C6 al kyl, arylPoOr/us2006/046039

arylalkyl; or Rl, and Ria, or R2 and R2a or R3 and R3a

together with the carbon to which they are attached

form C3-C6 cycl oal kyl group and wherein said ring nay

be optionally substituted with C-C6 al kyl. 2.

Compounds or salts according to claim1l, where the

B-ring is pyrazolyl which is optionally substituted
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entignt | y SRRV Blphefyta@s al koxy, | hal p
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hal ogen, Cl-C8 eeﬁéﬁwn,s-@cr@o@{dﬁ%uwon%q@a,ﬁaI oal k’('a
or CN; tetrahydro-1H-pyrazolo[4,3-c]pyridine

5-(4-chlorophenylsulfonyl)-6-isopropyl-4,5,6,7-
tetrahydro-1H-pyrazolo[4,3-c]pyridine

C
5-(4-chlorophenylsulfonyl)-6-(4-fluorophenyl)-
4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine

C

Cl
8-(4-chlorophenyl)-5-(4-chlorophenyisulfonyl)- c
o) 4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine
cl o
Enantiomer A A
= ) .
N~ Enantiomer B C
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al kyl), C-C3
wh200086490KY ,
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C4 hal oaI k)ép

A

—Ct=—CAtatoatko
according to d
follow ng forn
Cl- C6 al koxy,

%4257;%0 TR A -
-tetr Fcb?'ﬁ p%mf’@ clogdings a) ky
-S R, halo, or phenyl, where R

Cs

Cl-C6 al kyl. 4.
4, wherein R

LB DPAEN-S HsuFordERpHE 945% K
téﬁarﬁf‘ﬂim@ﬁ-lgw&biy[[‘r@g%m‘é 3 F J

a

“C3-TosCycloal Ky
al kyl (such as
al kyl, or nap
group is opti

Ht435,6, 05 CihyE- il pylazolaes-gpyrichach ar

ar Ryl phenyt,;, —orphenyt; pnenyl €=

dgﬂpdmiro,ﬁlf e anGIft&M)-)GL()BvﬂuB@ﬁéﬂﬁx yCl-(
nally substituted with 1, 2, 3, 4, o

6
6

I
rCs

groups that ar
Cl- C6 al koxy,

@-d%@%ybh%dymﬁqg&moroﬂer%- al kyI ,
He.6,7 atradyded- Kiydpyrabaalbid , 33dlpwitived koxy,

O)NR R', -NR R', hydroxyl, -0-(CH2)1-2-0-, or
- R and Rija, R2a, R3 and R3, are H 7. A
conppgltlon cczgRﬁ§Dﬂg4@thnpemﬂH50% salt of claim
@\st gridlospiendedionyie Biety-4S&sbiaishedreol vent,
adj@ e ci| pirePrazalelt Brdpyridgender or di si nt egr ant .
HN\N
86-(4-chlorophenyl)-5-(4~chlorophenylsulfonyl)-3- A
(trifluoromethyl)-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridine
(4R ,6R)-6-(4-chlorophenyl)-5-(4- C
chlorophenylsulfonyl)-4-ethyl-4,5,6,7-tetrahydro-
1H-pyrazolo[4,3-c]pyridine
(48,6S5)-5-(4-chlorophenylsulfonyl)-4,6-dimethyl- C
4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine
Cl
?*o (4R ,6S)-5-(4-chlorophenyisulfonyl)-4,6-dimethyl- Cc
7 R 4.,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine
X
y/
HN—N
7-(4-chlorophenyl)-6-(4-chlorophenylsulfonyl)- A
5,6,7,8-tetrahydro-1,6-naphthyridine
5-(4-chlorophenyl)-6-(4-chlorophenylsulfonyl)- C
5,6,7,8-tetrahydro-1,6-naphthyridine
5-(4-chlorophenylsulfonyl)-6-(pyridin-3-yl)-4,5,6,7- B
tetrahydro-1H-pyrazolo[4,3-c]pyridine
5-(4-chlorophenylsulfonyl)-8-(pyridin-4-yi)-4,5,6,7- A
tetrahydro-1H-pyrazolo[4,3-c]pyridine
(4R 6S)-5-(4-chlorophenylsulfonyl)-4 6-diethyl- Cc

4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine
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8. Conpounds according to claim1l1 that are

5- (4-chl or ophenyl sul fony1) - 4, 6-di cycl opropyl-4,5,6, 7-t
we@tooahymdio- 1H pyrazol o[ 4, 3- c] pyri di ne; PCT/US2006/046039

ci s-(5-(4-chl orophenyl sul fonyl)-4-ethyl-4,5,6,7-tetrah

ydr o- 1H pyrazol o[ 4, 3-c] pyri di n- 6- yOret hanol ;

6-nmet hyl-4-(pyrimdin-5-y1)-5-(4-(trifluoronethyl)phen

yl sul fonyl)-4,5,6, 7-tetrahydrolH pyrazol o[ 4, 3-c] pyri di

ne;

(4 (pyrimdin-5-y1)-5-(4-(trifluoronethyl)phenyl sul fon

—A 56, 7-tEtTranydro- ITHpyrazol o[ 4, 3-¢C ridin-
{ #&WS}“{‘* / Féscgmpound Iklame Ipy 1;;;2; e
5 (4“%-'“:! Cfﬂph r‘ﬁy'l St fui"l'yJ.) 25; ||r;l—||y| A= \le o= S-y )
Cia-5, 6, 7-t et r phydr o- 1Hpyr azol of 4, 3-c] pyri di ne;

c//la) or ophenyl sul fonyl)-6-cycl opr opyl-4-(pyrimdi n-
LG i T
0 g ﬁ,? 31;]p‘}h or oet h)BI |-

azo 3- C] pyridine;

=ny|su|fony1) 4 6 bls(d|fluoronethyl)-4,5
ro-alyrazoIo[4,3-c]pyridine;

hioroptenytsutfonyi)=4,5,6, 7-tetrahydro- 1H

5L PYRIbAIRAES %Jﬁr Ly histdaBgne:;
°m(s §?ll téﬂyn 05%& 42'3-%1;% P\é@h@VI
“x-‘é.i %Mip)béﬁzé%ghﬂnﬁy- A%Wrmdmm -
\ LR Y| s tLtdi@Rydnb-1H-Syriioid[R 3 &iifihg or oet hyl )
49 6, 7- tretinahydr o- 1prrazo|o[4 3-c] pyri dine;

>
P>
H
-
1

5-(4-chl orophg¢ HLIQ i thyl) -4, 5,6
7 vetramyaro SeaRRIBT

5-(4-ch|orophanyrsulfonyl - @,bls uoro(nethoxy)ne
thyl)-4,5,6, 7; Egg&%my r.0- 1prrazo|o[4 3- c]pyrldln

'C
Enantiomer B C
Cl
Q o 5-(4-Chloro-benzenesulfonyl)-4-pyrimidin-5-yl-
7’ 4.5 6,7-tetrahydro-1H-pyrazolof[4,3-c]pyridine
9]
Enantiomer A A
~ Enantiomer B C
N
N—-NH
ethyl 5-(4-chlorophenylsulfonyl)-4,5,6,7-tetrahydro-
1H-pyrazolo[4,3-c]pyridine-4-carboxylate
Enantiomer A ' A
Enantiomer B C
Ci
T,
o ethyl 5-(4-chlorophenylsulfonyl)-4,5,6,7-tetrahydro-
EtOOC.__N 1H-pyrazolo[4,3-c]pyridine-6-carboxylate
Y\%
HN-N
(4S,65)-5-(4-chlorophenyisulfonyl)-4,6-diethyt- A

45,6, 7-tetrahydro-1H-pyrazolo[4,3-c]pyridine

5-(4-chlorophenylsulfonyl)-6-ethyl-6,7-dihydro-1H- A
pyrazolo[4,3-c]pyridin-4(5H)-one
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5- (4-chl or ophenyl sul fonyl)
-4,6-bis((trifluoronethoxy)nethyl)-4,5,6,7-tetrahydro-

wd bbopys@rol of 4,

3-c] pyridine;

5- (4-chl or ophenyl sul f onyl)

-4, 6-bi s(2,
yrazol o[ 4, 3-c]

pyri di ne;

5- (4-chl or ophenyl sul f onyl)

PCT/US2006/046039

2,2-trifluoroethyl)-4,5,6,7-tetrahydro-1Hp

-4,6-diisopropyl-4,5,6, 7-tetrahydro-1H pyrazol of 4, 3-

c] pyri di ne; 5-(4- chlorophenylsulfoqyl)

- 4sguétbet hyl - N, N-di met hyl - 6, 7-t et rahydr o- 1Hpyf @20
o[ 4, 3-c] pyri di|n- 7-ani ne; 5+ ?%Pﬁﬁﬂ$kﬂ§henyLsylfonyl%ﬁ
-4, 67 dTeTNYT=2, B B e iolPhERYN Ry 5 Byt hyddi A- CTPXT
di n-7- am ne; pyrazolo[4 3- clp ridjn-6-y metf@n I

5\4 \;lr"TIGiLGﬁ'll Ay f yigr? 944 I;R7fnfra_h_>/
dr o- 1H- pyr azol|d %63) 51(frhiorphemisuipay-4 6-dicthyl- c
5- (4- chl oraphan 'ul't{a fﬂO‘hH@_@F@Prﬁﬂ“ﬁyrﬂ"ifor 0-4,/5.6
7-tetr ahydr 0- JH—@ymmwma[wsﬁliongl])-ﬁwmyﬂsr?eduhydro 1H- c

5- (4-chl or ophsg

rPyrazglof4drglbyridin-d(Si)enhy | -

7,7-difluofo-4

56, 7-tetrahydrar® 5R¥fcﬁ%%.£ﬂ A’bj e myIMA, e@.éiﬁynss- C
5- (4-chl orophemﬁs@ mwﬂa)zo [433-Bpfddit-r fabyeRenet hyl ) - 4
0,0, /-Telr aﬁyq | 9 H IUII)I./F

5- (4-chl or ophdg i ?gtrahy%r
-1H pyra azol o[ 4%’;—?%%5{3{ E ra;%[a%égiwg%%
—6-benzyi=5-(4- Y r| |;~,um —t-etralydr

O

- 1H-pyrazol o[ 4,
5- (4-chl or ophsg

Ao

henyl)éulfonyf)-ti 5, 6 ,7-

\zllgﬁ

|no

Yfa%°'1°%‘o3p?18>659r“ea4 %’ 6, 7- teﬂ r ah

111
——UIU J.IT'JyIO.—CUI

5- (4-chl or ophe
tetrahydro-1H

h visuifonyl
etk kL

o

eﬁqﬁﬁ?f)fd@ 5 6A7}

(4R,6S)-5-(4-chlorophenylsulfonyl)-4,6-diethyl-5,6- C
dihydro-1H-pyrazolo[4,3-c]pyridin-7(4H)-one
Cl
?*o (4S,6R)-5-(4-chlorophenylsulfonyl)-4,6-diethyl-5,6- | A
N dihydro-1H-pyrazolo[4,3-c]pyridin-7(4H)-one
e e
HN~N
Cl
oy
‘o (S)-(5-(4-chlorophenylsuifonyl)-1-
NNy N~ | (dimethylcarbamoyl)-4,5,6,7-tetrahydro-1H-
| pyrazolo[4,3-c]pyridin-4-yl)methyl A
p dimethylcarbamate
b
AN
o]
(4R,6S8)-4,6-diethyl-5-(pyridin-2-ylsulfonyl)-4,5,6,7- B

tetrahydro-1H-pyrazolo[4,3-c]pyridine
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wo edorabwds o- 1H- pyrazol of 4, 3-

clp

yridi ne;

6- (4-chl or ophenyl) - 5- (4- chl or ophenyl sul fonyl)-4,5, 6, 7-

c] pyri di ne;

PCT/US2006/046039

5- (4-chl or ophenyl sul f ony1) - 6- (3, 5-di fl uor opheny1) -4, 5,

6, 7-tetrahydro- 1H pyrazol of 4, 3-

c] pyri di ne;

4- (4-chl orophenyl) - 5- (4-chl or ophenyl sul fonyl) - 6- et hyl -
4,5, 6, 7-tetrahydro-1H pyrazol o[ 4, 3-c] pyri di ne;
6- (4-chl or ophenyl) - 5- (4-chl or ophenyl sul fonyl)-3-(trifl
uoronet hyl)-4,5, 6, 7-t et rahydr o-

HFPM&%OI o[ 4,

4 chlorophe

3-c] pyridine;
ny1)-5- (4- chP@W@ﬂﬁ@ﬁV¥§%lfonyl) 4-e

5

AL L
&, 9, U,

Cl

4
5-(
tra
5-
tr

HN-N

7=t Clel

4 chl or ophe
’bH-pyrazd

‘chl or
& '§f§§
2§ Iorophé

ofﬁkkpy

(D

/

yoro—it—pyrazetof4,-3=cipyritdite;

nyl sul fonyl) -4, 6-di methyl-4,5,6, 7-tetra

cipyridine

Io[4 3fon l 6’§B%§i$?

razolo

thoroyl) 4,5, 6,

dro41H1) 4,56,

7-1
A
7-t

11%

Y%

(4R ,6S,2)-5-(4-chlorophenylsuifonyl)-4,6-diethyl-
5,8-dihydro-1H-pyrazolo[4,3-c]pyridin-7(4H)-one
oxime

ethyl 5-(4-chiorophenylsulfonyl)-6-ethyl-4,5,6,7-
tetrahydro-1H-pyrazolo[4,3-c]pyridine-4-
carboxylate

(4R ,68)-4,6-diethyl-5-(4-fluorophenylsulfonyl)-
4,5,6,7-tetrahydro-2H-pyrazolo[4,3-c]pyridine

((4S,6S)-5-(4-chlorophenylsulfonyl)-6-ethyl-4,5,6,7-
tetrahydro-1H-pyrazolo[4,3-c]pyridin-4-yl)methy!
dimethyicarbamate

((4S,6S)-5-(4-chlorophenyisulfonyl)-4-ethyl-4,5,6,7-
tetrahydro-1H-pyrazolo[4,3-c]pyridin-6-ymethyl
dimethylcarbamate

((4R,68)-5-(4-chtorophenylsulfonyl)-4-ethyl-4,5,6,7-
tetrahydro-1H-pyrazolo[4,3-c]pyridin-6-ymethy!
dimethylcarbamate

{(4S,6R)-5-(4-chlorophenylsuifonyi)-6-ethyl-4,5,6,7-
tetrahydro-1H-pyrazolo[4,3-c]pyridin-4-yl)methyl
dimethylcarbamate

2-(5-(4-chlorophenylsulfonyl)-4,5,6,7-tetrahydro-
2H-pyrazolo[4,3-c]pyridin-6-yl)thiazole

2-(5-(4-chlorophenylsulfonyl)-4,5,6,7-tetrahydro-
2H-pyrazola[4,3-clpyridin-4-yl)thiazole

Cl

HN~N

5-(4-chlorophenylsulfonyl)-4-ethy|-4,5,6,7-
tetrahydro-1H-pyrazolo[4,3-c]pyridin-6-yl)methanol

1
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c] pyri di ne;
5- (4-chl or ophenyl sul fonyl) -4, 6-di ethyl-4,5,6,7-tetrahy

walr@7/détopyr azol of 4, 3-c] pyri di ne; PCT/US2006/046039
5- (4-chl orophenyl sul fony1) - 6- (pyri m di n-5-y1)-4,5,6, 7-
tetrahydro- 1H pyrazol o[ 4, 3- c] pyri di ne; et hyl

5- (4-chl or ophenyl sul fonyl)-4,5, 6, 7-tetrahydr o- 1H pyraz

ol o[ 4, 3-c] pyri di ne-6- carboxyl at e;

(5-(4-chl orophenyl sul fonyl)-4,5,6, 7-tetrahydro-1H pyra

zol o[ 4, 3-c] pyri di n-6- yOrnet hanol ; di et hyl

S-Qﬁugmﬁ§rophenyréulfOnyI)-4,5,677-Tetraﬁydro-1riwyr
H

al
ol o[ 4, 3-c} pyri fi ne- 4, 6- di Earpewy Hewe V,‘ﬂ
——5-(4- L@Upﬁc ysut-fonyt) =4, 56 7tetrahydro—tH-gra

ol of 493- c]lpyri di ne- 4, 6- di yQdi net hanol ;
4, 60dbettyl - 5- pyrdleihypsz(pyddsutiyrsny&wf)éh $66, 7-tetr c}hydﬂ
0 ! ol o[ pteBalydpy-2Hehyrazpiolt Frylpyridine (enantiomer

5- (4 or ophemd sul fony1) - 6- et hyl -4, 5, 6, 7- tetrahydro
1Fpr Qlo[4 3- c]pyrldlne 4 carboxylate

L|-, 0 UI et l1yJ. J' ’-I- | U’U‘%Gnllcn | DUH GP""\ A LR 7 t et rat.l_/
Py ylsulforyl) 4,5,6,7- c

dr o- 2H pyr azol pf: t@%ﬁg

5- (4- chl or ophen% R f)"aé°'8[4h:§/F]pW"B"%(e7'a?‘él"Feéhy dr o;
Hpyrazeto-4- 83—} pyri-din-4- yOnet hyl
di net hyl car banat e;

5- (4-chl or ophenyl sul fonyl) - 4-ethyl -4,5, 6, 7-t et rahydr o-

1H pyrazol o[ 4, 3-c] pyri di n-6- yl)nethyl

di mat imvesrdraiBthe manner and process of makmg and using it, are now described

in St?ch(fél (::?29 %l)rqﬁt&p Q#J]an%gtlefmqg Xsl'go enagle dny perstoE\asllg gdr I(I’)\-ﬂ'%eH&;rrt) o which

it pertams to make and use the same. It is to be understood that the foregoing describes
preferred embodiments of the invention and that modifications may be made therein without

departing from the spirit or scope of the invention as set forth in the claims. To particularly

point out and distinctly claim the subject matter regarded as invention, the following claims
conclude this specification.
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yQ hi azol e;

5- (4-chl or ophenyl sul fonyl)-4-ethyl-4,5,6, 7-tetrahydr o-

1H pyrazol o[ 4, 3-c] pyri di n-6- yOnet hanol ;

4, 6-di ethyl-5-(pyridin-2-ylsulfonyl)-4,5,6,7-tetrahydr

0- %H— Eé[gzol o[ 4, 3-c] pyri di ne; and stereoi soners,
What s qRIBREISS, i xtures of stereoi somers and/or tautoners
1.  OCoimpaurtCsihd forhlld: accept abl e salts thereof.

9. Conmpounds or salts according tg.claim5, wherein the

B-ring has the formula: N---NH(WRarein R20 is H,

Cl-&A4 al kyl, Ci-C4 al koxy, &\R” ~—"hNal o, CF3, or

phenyl, where R is Cl1-C4 al k}§. 10. Compounds or

salts according to clai md4 Wr%rei P R2 is hydrogen,

hal ogen, Cl1-C6 al kyl, C2-0B>z 1 2 where the al kenyl

group is optionally subShat ut ed i H3,0ne or nore

hal ogens; C2-C6 al kynyl ,R€37Segychoal kyl ,

C3- C6eycl oal kyl C1-C6 al iyl phe , hapht hyl ,

phenyl C1- C6 al kyl, naphthyl G - Cs al kyl, wherein each

aryl group is optionall yFeugai)tuted with 1, 2, 3, 4,

h ' - :
storecfiopyd Bl oY of MARRRAERS o Oafibifrs it ipppeutcaly
acceptableosalis ti@teaf, Wbergin - C(0) NR R' , -NR R', hydroxyl,
the A5 [STEAY 7 51 Hese ShptL s opucey SOSRRNEE B £ puidhdble
bpositidn, withi@eBRyR,2, Bis, phigayl , where the phenyl
o el g0 et Pir S Rerdie IRt FoBERY blh ttoden. c1-Co
al kyl , alyl, C:Cedlkah{02xCs &Rynyh G4-Qy alkebey(33,-6% kglbalkgnG:-Cs
Fli . . I -
accor gl BoE PRl gy R ChaiSR LR C
pheny| alkarsf,iGot@atkyliC(O)ORie SOL-NRIB”, wdleoggens.  13.
I [ t laim 11, wh in R

each (TR MoBbe Ry ARG GeA e Dhonyl "subst it ed wi ¢ h

the B-omgiscr pyraxolyl sihg géhich. is ofitbnalp sqdustitutisd with eé Bgy groum mdiengin Ry
t | Qi : ' 1 3 A
| B SEiser i 7 o R e . Cihoakod 3 hae” pirBo,
nieydrgkyalkyl, halo, C,-C; haloalkyl, C,-C, haloalkoxy, -NR'SO.R", -C(O)R’, -CO.R’,

-C(O)alkylOC(O)R’, -C(O)NR'R”, CN, or Cy-C,alkylaryl; and
R, is halogen, C;-Cs alkyl, C,-C¢ alkenyl, where the alkenyl group is optionally substituted

with one or more halogens; C,-C¢ alkynyl, Cs-Cgcycloalkyl, Cs-CecycloalkylC-Cg
alkyl, aryl, arylC,-Cs alkyl, heteroaryl, -CO.R’, CONRR", C;-Cs haloalkyl, where the
haloalkyl group is optionally substituted with C,-C4 alkoxy; C4-C, haloalkoxyalkyl,
hydroxy C;-Cg alkyl, C>-Cs alkanoyl, aryloxyC,-Cg alkyl, heteroaryloxy C,-Cs alkyl,
-Co-Cs alkyl-OC(O)NR'R”, -C4-Cg alkyl-NR’R”, hydroxyl, or -Co-Cs
alkyl-OC(O)-heterocycloalkyl, wherein each aryl, heteroaryl, and heterocycloalkyl
group is optionally substituted with one or more groups that are independently
halogen, C,-Cs alkyl, C;-Cg alkoxy, C,-Cealkanoyl, halo C,-C, alkyl, halo C,-C,4
alkoxy, -C(O)NR'R”, -NR’R”, hydroxyl, -O-(CHz),.>-O-, or -C(O)OR’;

Ria, Rz, and Rz, are independently hydrogen, halogen, C;-Cg alkyl, C.-Cs alkenyl, where the
alkenyl group is optionally substituted with one or more halogens; C,-Cg alkynyl, Cs-
Cecycloalkyl, C,-CecycloalkylC,-Cs alkyl, aryl, arylC,-Cs alkyl, heteroaryl, -CO,R’,
CONRR”, C;-Cs haloalkyl, where the haloalkyl group is optionally substituted with C-
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15. Conmpounds or salts according to claim9, wherein
Ruh R11, R12, R13, and Au are independently of each
other H, halo, CF3, CH F2 or nethyl. 16. Conpounds or
salts according to cI ai m9 wherein R13 is H, hal ogen,

Frdkord: B ROty Oroxy C i il i ke amviowyCrCo
a@lmmbték@atymwlcalcpaw @txe)galkpl GLRONR'R’, -CCs amwd\m'm,l
o LoD S Sorc oAl Saishiesh A bersary, anc
%étém@ydlwuqm eplis ubtfdnam&%tﬁu{#mdwm chdoramyrk)grours-tlatare
Shep RSt Corch BRYR S Y kangy b 6 dqul

diﬁeﬂo CHCQWI@Z(@' -C{@)NR'R}, PMRIRTi n]dréaty) ~~ON€H,);.2-0-, -C(O) OR’
é é %&trlflu romath ph n‘ylsulfonyl)

Rs, an (‘ﬂ%?"&r'ﬁ "99’?" o9& alegeny pf 1 6 ?‘?MH) one;

R,, an8;4 ok mah@ ﬂaaewhtﬁn&d‘ oy EN-OROwHbER yHydrogendChed amyll iyl or

gé\r% E&? 3-c] pyridin-7(4H) - one;
Yl hy15(pyr|d|n2ylsulfony1) 5, 6-di hydro-1Hp
Ri, anM Rz @k GIL And 1] nR, ﬁdﬁszfo@bﬁheﬂ Wﬂh the carbon to which they are attached
- met -4- rimdin trifluorgnethy %g
yfo§ry| K(g QTPFRIB?%“% ein sad ri g may be optlonally su tntuted with

pmq.@gg|k9[4 3 c] pyridin-7(4H) - one;
6-met hyl-4- (pyridin-3-yl)-5-(4-(trifluoromethyl)phenyl
sul fonyl) -5, 6-di hydro- 1H

2. peompelristbr3akd cotdimdito/digtir] t, Where the B-ring is pyrazolyl which is

optionally substituted with one Ry, group,

wherein Ry is C1-Cg alkyl, C4-Cg alkoxy, Cy-Cs alkylthio, halo, C,-C; haloalkyl, C4-C,
haloalkoxy, or C,-Cialkyl phenyl, are optionally substituted with 1 to 5 groups that are
independently halogen, hydroxyl, C,-Cs alkyl, C;-C¢ alkoxy, C4-C4 haloalkyl, C;-C,
haloalkoxy, C-Cs alkanoyl, -NRR’, -CO,R’, CN or NO».

3. Compounds or salts according to claim 2, where

R is C4-Cs alkyl, C5-Cg cycloalkyl, Cs-Cg cycloalkyl C;-Cg alkyl, phenyl, biphenyl, phenylC4-Cg
alkyl, pyridyl, benzofuranyl, benzothienyl, benzimidazolyl, quinolinyl, isoquinolinyl,
quinoxalinyl, quinazolinyl, tetrazolyl, oxazolyl, thiazolyl, imidazolyl, oxadiazolyl,
thiazolyl, pyrimidyl, -CO.R’, -CONR’R’, C-C¢ haloalkyl, hydroxy C,-Cs alkyl, C;-Cs
alkoxy, phenyloxyC,-Cs alkyl, naphthyloxyC;-Cg¢ alkyl, pyridyloxy C;-Cs alkyl,
benzofuranyloxy C;-Cs alkyl, benzothienyloxy C;-Cg alkyl, quinolinyloxy C,-Cs alkyl,
isoquinolinyloxy C,-Cg alkyl, quinoxalinyloxy C;-Cg¢ alkyl, quinazolinyloxy C,-Cg alkyl,
-Co-Cs alkyl-OC(O)NRR’, -Co-Cs alkyl-NR'R”, -C;-Cs alkyl-OC(O)-piperidinyl, -C-Cq
alkyl-OC(O)-pyrrolidinyl, -C,-Cg alkyl-OC(O)-morpholinyl, wherein each aryl,
heteroaryl, and heterocycloalkyl group is optionally substituted with one or more
groups that are independently halogen, C,-Cs alkyl, C4-Cs alkoxy, halo C,-C, alkyl,
halo C4-C, alkoxy, C4-Cs alkanoyl, -C(O) NR'R”, - NR'R”, -O-(CHy);..-O-, or -CO2R.

4. Compounds or salts according to claim 3, having the following formula:
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6-met hyl-4-(pyridin-4-yl1)-5-(4-(trifluoronethyl)phenyl
sul fonyl) -5, 6-di hydro- 1H
pyrazol o[ 4, 3-c] pyri di n-7(4H) - one;
5- (4-chl or ophenyl sul fonyl) -4, 6-di et hyl -5, 6-di hydro- 1H
pyrazol o[ 4, 3-c] pyridin-7(4H)- one O-nethyl oxine;
6- met hy1- 4- (t hi azol -Byaxl1) - 464- (tri f1 uor onet hyl ) phenyl
sul fonyl) -5, 6-di hydro 1 azF?I o[ 4,3-clpyridin-7(4H) -0
ne; 11
4- (1H i mi dazol - 5-y1) g | -5-(4- (trifluoromethyl)ph
enyl sul fonyl) -5, 6-di hydRy 1 azol o[ 4, 3-c]pyridin-7(4
H) - one; 2
4- (1H i m dazol - 2-y1) - 6cﬁe
enyl sul fonyl) -5, 6- dlhé
pyrazol o[ 4, 3-c] pyri di 4a/( 4H) - one;Ro,
5- (4-chl orophenylsulfo% 4 i ropyl 5, 6-di hydr o- 1H
pyrazol o[ 4, 3-c] pyridin (H)
5- (4-chl or ophenyl sul f on ) 4, 6-di et hyl - 5, 6-di hydr o- 1H
pyrazol o[ 4, 3-c] pyridin-7(4H) - one;
5- (4-chl or ophenyl sul fony1) - 4, 6-di et hyl -5, 6-di hydro- 1H
pyrazol o[ 4, 3-c] pyri di n- 7etiula ®ne oxi ne;

wherefh: 6-di nethy1-5-(4-(trifluoronethyl)phenyl sul fonyl)-5,6
- i hydr o- 2H pyrazol o[ 4, 3- c] pyridi n-7(4H) - one;

Ri2 is Hnloaleges, €iG @yt §1 GGE&IKQXME@GCG halgalkyl cor @N;

Rigis Al ﬁél&‘@érﬁ 5&1@ s @#‘b@‘?bs COLIKPN A TBLAKE N Bl haloalkyl,
C1 Ce haloalkoxy, CN, SOz -(C4-Cs alkyl), -NR'R”, C4-Cs alkanoyl, pyridyl, or phenyl;
or

Ri4is H, C4-C, alkyl, -SO,-NR'R”, or halogen;
where R’ and R” are independently H or C;-Cs alkyl; or

t hyd- 5- (F/{1 (trifluoromethyl)ph

Rio and Ry, at each occurrence are independently H, halogen, or C;-Cg alkyl, where the alkyl
is optionally substituted with a phenyl, where the phenyl is optionally substituted with 1 to 5
groups that are independently halogen, hydroxyl, C;-C¢ alkyl, C,-Cs alkoxy, C;-C,4 haloalkyl,
C+-C, haloalkoxy, CN or NO..

5. Compounds or salts according to claim 4, where the B-ring has the following formula:
v www AV est
N
o PN & NP0 o< N \ N
/ \ N-Rx N,

HN—N N—NH N or Roo,
wherein Ry is H, C4-Cs alkyl, C4-C¢ alkoxy, -S R', halo, CF;, or phenyl, where R' is C;-Cs
alkyl.

6. Compounds or salts according to claim 4, wherein
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20. A conpound that is:
4- (pyrimdin-5-y1)-5-(4-(trifluoronmethyl)phenyl sul f ony
1)-4,5,6,7-tetrahydro-1prrazoIo[4,3-c]pyridine;

-(4-chl orophenyl sul fonyl)-1',5",6"',7" -tetrahydrospir

gpan raolo43c j di nel;
Ry s CCe Ak o SR BaAlIalked, ey b ey hemyICeCp.alkyl
t(%hétﬁé@ﬂér&yﬂﬁﬂ?ﬁéhéth ?Cﬁh@n oX F(YJ dl@lr&naﬁhthyloxyC@(C,,hade
5-(4-chl oro hen s tetra

oW rglnseaf:ha |ﬁ0pt@g@%§5§hs§wéed with 1, 4 rgr 51§083s t%at are
(|Edérfbnabhﬂ¥m§éhyb$¢e Bk d:m b). c% ,aﬁooﬁy maucﬁcr @bmwo héJblm;c;4aa|koxy,

z_g: &N %,,’O%J W’Q’@f':f di met hyl car b

2%%& @é‘ﬂd%i yZ.a)Ra@rS' Rsa are
6|-|7 t et rahydr o- 1Hpyr azol o[ 4, 3-c] pyri di n- 4- yQret hyl

di net hyl car banat e;

4- (1H benzoi m dazol - 2-y1) - 5- (4-chl or o- benzenesul f ony1l)

7. -Acompoditidreédnidsgs dorpdinazR sk 6t claifl PHAd 8l 1885
C 62 tcl:hl orngdgher??ﬁsulfon 1)-4,5, 6a'7 t et rahy drtoongl—l- Xt

pharmpggglp%[y@ogeet]aglﬁrqoypﬂt gdjuwr)tt qﬁc%t,ecarner bmderémilsmtegra
stereoi sonmers, tautomers, mxtures of stereoisoners

and/ or tautoners or pharmaceutically acceptable salts
8. t GpRe}Nds according to claim 1 that are

5-(4-chlorophenylsulfonyl)-4,6-dicyclopropyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
c]pyridine;
cis-(5-(4-chlorophenylsuifonyl)-4-ethyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridin-6-
yl)methanol;
6-methyl-4-(pyrimidin-5-yl)-5-(4-(trifluoromethyl)phenylsulfonyl)-4,5,6,7-tetrahydro-
1H-pyrazolo[4,3-c]pyridine;
(4-(pyrimidin-5-yl)-5-(4-(trifluoromethyl)phenylsulfonyl)-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridin-6-yl)methanol;
5-(4-chlorophenylsulfonyl)-6-methyl-4-(pyrimidin-5-yl)-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridine;
5-(4-chlorophenylsulfonyl)-6-cyclopropyl-4-(pyrimidin-5-yl)-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridine;
5-(4-chlorophenylsulfonyl)-4,6-bis(1,1-difluoroethyl)-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridine;
5-(4-chlorophenylsulfonyl)-4,6-bis(difluoromethyl)-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridine;
1,1'-(5-(4-chlorophenylsulfonyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine-4,6-
diyl)diethanone;
5-(4-chlorophenylsulfonyl)-4,6-bis(2,2-difluorovinyl)-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridine;
5-(4-chlorophenylsulfonyl)-4,6-bis(2,2-difluoroethyl)-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridine;
5-(4-chlorophenylsulfonyl)-4,6-bis(fluoromethyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
c]pyridine;
5-(4-chlorophenylsulfonyl)-4,6-bis(difluoro(methoxy)methyl)-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridine;
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5-(4-chlorophenylsulfonyl)-4,6-bis((trifluoromethoxy)methyl)-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridine;

5-(4-chlorophenylsulfonyl)-4,6-bis(2,2,2-trifluoroethyl)-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridine;

5-(4-chlorophenylsulfonyl)-4,6-diisopropyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
c]pyridine;

5-(4-chlorophenylsulfonyl)-4,6-diethyl-N,N-dimethyl-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridin-7-amine;

5-(4-chlorophenylsulfonyl)-4,6-diethyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridin-7-
amine;

5-(4-chlorophenylsulfonyl)-4,6-diethyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridin-7-
ol;

5-(4-chlorophenylsulfonyl)-4,6-diethyl-7-fluoro-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
c]pyridine;

5-(4-chlorophenylsulfonyl)-4,6-diethyl-7,7-difluoro-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridine;

5-(4-chlorophenylsulfonyl)-4,6-bis(trifluoromethyl)-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridine;

5-(4-chlorophenylsulfonyl)-6-phenyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine;

6-benzyl-5-(4-chlorophenylsulfonyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine;

5-(4-chlorophenylsulfonyl)-6-isopropyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine;

5-(4-chlorophenylsulfonyl)-6-(4-fluorophenyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
c]pyridine;

6-(4-chlorophenyl)-5-(4-chlorophenylsulfonyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
c]pyridine;

5-(4-chlorophenylsulfonyl)-6-(3,5-difluorophenyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
c]pyridine;

4-(4-chlorophenyl)-5-(4-chlorophenylsulfonyl)-6-ethyl-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridine;

6-(4-chlorophenyl)-5-(4-chlorophenylsulfonyl)-3-(trifluoromethyl)-4,5,6,7-tetrahydro-
1H-pyrazolo[4,3-c]pyridine;

6-(4-chlorophenyl)-5-(4-chlorophenylsulfonyl)-4-ethyl-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridine;

5-(4-chlorophenylsulfonyl)-4,6-dimethyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
c]pyridine;

5-(4-chlorophenylsulfonyl)-6-(pyridin-3-yl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
c]pyridine;
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5-(4-chlorophenylsulfonyl)-6-(pyridin-4-yl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
c]pyridine;
5-(4-chlorophenylsulfonyl)-4,6-diethyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine;
5-(4-chlorophenylsulfonyl)-6-(pyrimidin-5-yl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
c]pyridine;
ethyl 5-(4-chlorophenylsulfonyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine-6-
carboxylate;
(5-(4-chlorophenylsulfonyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridin-6-
yl)methanol;
diethyl 5-(4-chlorophenylsulfonyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine-4,6-
dicarboxylate;
5-(4-chlorophenylsulfonyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine-4,6-
diyl)dimethanol;
4,6-diethyl-5-(pyridin-2-ylsulfonyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine;
ethyl 5-(4-chlorophenylsulfonyl)-6-ethyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
c]pyridine-4-carboxylate;
4,6-diethyl-5-(4-fluorophenylsulfonyl)-4,5,6,7-tetrahydro-2H-pyrazolo[4,3-c]pyridine;
5-(4-chlorophenylsulfonyl)-6-ethyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridin-4-
yhimethyl dimethylcarbamate;
5-(4-chlorophenylsulfonyl)-4-ethyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridin-6-
yl)methyl dimethylcarbamate;
2-(5-(4-chlorophenylsulfonyl)-4,5,6,7-tetrahydro-2H-pyrazolo[4,3-c]pyridin-6-
yl)thiazole;
5-(4-chlorophenylsulfonyl)-4-ethyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridin-6-
yl)methanol;
4,6-diethyl-5-(pyridin-2-yisulfonyl)-4,5,6,7-tetrahydro-2H-pyrazolo[4,3-c]pyridine;
and stereoisomers, tautomers, mixtures of stereoisomers and/or tautomers or
pharmaceutically acceptable salts thereof.

9. Compounds or salts according to claim 5, wherein the B-ring has the formula:
L R
\ 20
\
N—NH

wherein Ry is H, C4-C, alkyl, C,-C, alkoxy, -S R', halo, CF3, or phenyl, where R' is C;-C,4
alkyl.
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10. Compounds or salts according to claim 4, wherein R; is hydrogen, halogen, C-Cg
alkyl, C,-C¢ alkenyl, where the alkenyl group is optionally substituted with one or more
halogens; C»-Cs alkynyl, C3-Cecycloalkyl, Cs-CecycloalkylC,-Cg alkyl, phenyl, naphthyl,
phenylC,-Cs alkyl, naphthylC;-Cg alkyl, wherein each aryl group is optionally substituted with
1, 2, 3, 4, or 5 groups that are independently halogen, C;-Cs alkyl, C-C¢ alkoxy,
C,-Csalkanoyl, halo C,-C, alkyl, halo C4-C,4 alkoxy, -C(O)NR'R”, -NR'R”, hydroxyl,
-O-(CHy)42-O-, or -C(O)OR'.

11. Compounds or salts according to claim 5, wherein

R is H, C;-C4 alkyl, benzyl, phenethyl, or phenyl, where the phenyl portions of R, are
optionally substituted with 1, 2, or 3 groups that are independently halogen, C;-C, alkyl, or
C,-C, alkoxy; Rz is H or C4-C, alkyl, and Ry, and R,, are both H.

12. Compounds or salts according to claim 11, wherein R; is H, and R, is phenyl
substituted with one or two halogens.

13. Compounds or salts according to claim 11, wherein R; is methyl or ethyl, and R, is
phenyl substituted with one or two halogens.

14. Compounds or salts according to claim 4, wherein Ry, R4, R12, Ri3, and Ry, are
independently of each other H, halo, CF;, CHF, or methyl.

15. Compounds or salts according to claim 9, wherein Ry, R4, Ri2, Ri3, and Ry4 are
independently of each other H, halo, CF3;, CHF; or methyl.

16. Compounds or salts according to claim 9, wherein Ry; is H, halogen, C,-C¢ alkyl,
C1 'C3 a|kY|'002‘(C1-Cs alkyl), C1'Ce alkoxy, CF3, OCFa, or CN.

17. Compounds or salts according to claim 16, wherein R, Rq4, R1o, and Ry, are H.

18. Compounds or salts according to claim 4, wherein R; and R3, are H.

19. A compound that is:
5-(4-chlorophenylsulfonyl)-6-(pyrimidin-5-yl)-5,6-dihydro-1H-pyrazolo[4,3-c]pyridin-
7(4H)-one;
5-(4-chlorophenylsulfonyl)-4-(pyrimidin-5-yl)-5,6-dihydro-1H-pyrazolo[4,3-c]pyridin-
7(4H)-one;
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4,6-dimethyl-5-(4-(trifluoromethyl)phenylsulfonyl)-5,6-dihydro-1H-pyrazolo[4,3-
c]pyridin-7(4H)-one;

5-(4-fluorophenylsulfonyl)-4,6-dimethyl-5,6-dihydro-1H-pyrazolo[4,3-c]pyridin-7(4H)-
one;

4,6-dimethyl-5-(pyridin-2-yisulfonyl)-5,6-dihydro-1H-pyrazolo[4,3-c]pyridin-7(4H)-one;

6-methyl-4-(pyrimidin-5-yl)-5-(4-(trifluoromethyl)phenylsulfonyl)-5,6-dihydro-1H-
pyrazolo[4,3-c]pyridin-7(4H)-one;

6-methyl-4-(pyridin-3-yl)-5-(4-(trifluoromethyl)phenylsulfonyl)-5,6-dihydro-1H-
pyrazolo[4,3-c]pyridin-7(4H)-one;

6-methyl-4-(pyridin-4-yl)-5-(4-(trifluoromethyl)phenylsulfonyl)-5,6-dihydro-1H-
pyrazolo[4,3-c]pyridin-7(4H)-one;

5-(4-chlorophenylsulfonyl)-4,6-diethyl-5,6-dihydro-1H-pyrazolo[4,3-c]pyridin-7(4H)-
one O-methyl oxime;

6-methyl-4-(thiazol-2-yl)-5-(4-(trifluoromethyl)phenyisulfonyl)-5,6-dihydro-1 H-
pyrazolo[4,3-c]pyridin-7(4H)-one;

4-(1H-imidazol-5-yl)-6-methyl-5-(4-(trifluoromethyl)phenylsulfonyl)-5,6-dihydro-1H-
pyrazolo[4,3-c]pyridin-7(4H)-one;

4-(1H-imidazol-2-yl)-6-methyl-5-(4-(trifluoromethyl)phenylsulfonyl)-5,6-dihydro-1H-
pyrazolo[4,3-c]pyridin-7(4H)-one;

5-(4-chlorophenylsuifonyl)-4-isopropyl-5,6-dihydro-1H-pyrazolo[4,3-c]pyridin-7(4H)-
one;

5-(4-chlorophenylsulfonyl)-4,6-diethyl-5,6-dihydro-1H-pyrazolo[4,3-c]pyridin-7(4H)-
one;

5-(4-chlorophenylsulfonyl)-4,6-diethyl-5,6-dihydro-1H-pyrazolo[4,3-c]pyridin-7(4H)-
one oxime;

4,6-dimethyl-5-(4-(trifluoromethyl)phenylsulfonyl)-5,6-dihydro-2H-pyrazolo[4,3-
c]pyridin-7(4H)-one;

and stereoisomers, tautomers, mixtures of stereocisomers and/or tautomers or
pharmaceutically acceptable salts thereof.

20. A compound that is:
4-(pyrimidin-5-yl)-5-(4-(trifluoromethyl)phenylsulfonyl)-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridine;
5'-(4-chlorophenylsulfonyl)-1',5',6',7'-tetrahydrospiro[cyclopropane-1,4'-pyrazolo[4,3-
c]pyridine];
5-(4-Chloro-benzenesuifonyl)-4-pyrimidin-5-yl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
c]pyridine;
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ethyl 5-(4-chlorophenylsulfonyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine-4-
carboxylate;

(5-(4-chlorophenylsulfonyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridin-4-yl)methyl
dimethylcarbamate;

(5-(4-chlorophenylsulfonyl)-1-(dimethylcarbamoyl)-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridin-4-yl)methyl dimethylcarbamate;

4-(1H-benzoimidazol-2-yl)-5-(4-chloro-benzenesulfonyl)-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridine;

2-(5-(4-chlorophenylsulfonyl)-4,5,6,7-tetrahydro-2H-pyrazolo[4,3-c]pyridin-4-
yl)thiazole;

and stereoisomers, tautomers, mixtures of stereocisomers and/or tautomers or
pharmaceutically acceptable salts thereof.
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