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It is estimated that more than 100 million people in the U.S. alone suffer

from some form of metabolic syndrome.

20 Recent studies have suggested that abnormal fatty acid metabolism may
be at the core of metabolic syndrome. Acetyl-CoA carboxylase (ACC) catalyzes
the rate limiting reaction in fatty acid biosynthesis. Malonyl-CoA, the product of
the ACC-catalyzed reaction, inhibits mitochondrial fatty acid oxidation through
feedback inhibition of carnitine palmitoyltransferase 1 (CPT-1), and therefore

25 plays key roles both in controlling the switch between carbohydrate and fatty acid
utilization in liver and skeletal muscle and also in regulating insulin sensitivity in
the liver, skeletal muscle and adipose tissue. Malonyl-CoA may also play an
important regulatory role in controlling insulin secretion from the pancreas.

Thus, in addition to inhibition of fatty acid synthesis, reduction in malonyl-

30 CoA levels through ACC inhibition may provide a mechanism for increasing fatty

acid utilization that may reduce TG rich lipoprotein secretion (VLDL) by the liver,
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sequence leading to atherosclerosis and occlusive heart disease is well known.
The earliest stage in this sequence is the formation of "fatty streaks" in the
20 carotid, coronary and cerebral arteries and in the aorta. These lesions are yellow
in color due to the presence of lipid deposits found principally within smooth-
muscle cells and in macrophages of the intima layer of the arteries and aorta.
Further, it is postulated that most of the cholesterol found within the fatty streaks,
in turn, gives rise to development of the “fibrous plague,” which consists of
25  accumulated intimal smooth muscle cells laden with lipid and surrounded by
extra-cellular lipid, collagen, elastin and proteoglycans. These celis plus matrix
form a fibrous cap that covers a deeper deposit of cell debris and more
extracellular lipid. The lipid is primarily free and esterified cholesterol. The fibrous
plague forms slowly, and is likely in time to become calcified and necrotic,
30 advancing to the "complicated lesion," which accounts for the arterial occlusion
and tendency toward mural thrombosis and arterial muscle spasm that

characterize advanced atherosclerosis.
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Projections indicate that the incidence of type 2 diabetes will increase to over 25

20  million by 2010 in the U.S., and to over 300 million worldwide by 2025. The annual
direct medical cost associated with type 2 diabetes in the United States was 44 billion
dollars in 1997, primarily due to the costs of hyperglycemia-related complications, such as
retinopathy, nephropathy, peripheral neuropathy, and cardiovascular, peripheral vascular
and cerebrovascular disease. Although the céuses of type 2 diabetes have not yet

25  been identified, it is well established that it is a polygenic disease characterized
by multiple defects in insulin action in muscle, adipose, and liver, and defects in
pancreatic insulin secretion. However, the relative importance of each of these
defects to the etiology of type 2 diabetes is not clear.

In spite of the early discovery of insulin and its subsequent widespread

30 use in the treatment of diabetes, and the later discovery of and use of

sulfonylureas, biguanides and thiazolidenediones, such as troglitazone,

rosiglitazone or pioglitazone, as oral hypoglycemic agents, the treatment of



4 di abetes could be inproved. The use of insulin typically requires
multiple daily doses. Determ nation of the proper dosage of insulin
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Formula | &pdbs His increased by about 50% in the past 10 years. The prevalence of
obesity in adults is 10%-25% in most countries of Western Europe. While the
vast majority of obesity occurs in the industrialized world, particularly in US and
Europe, the prevalence of obesity is also increasing in Japan. The rise in the

20 incidence of obesity has prompted the WHO to recognize obesity as a significant
disease. Two recently marketed anti-obesity agents, Xenical (Orlistat/Roche)
and Meridia (Reductil/BASF) exhibit only modest efficacy (Orlistat) and have
safety/side effect concerns (Orlistat-gastrointestinal and Meridia-hypertensive
effects, respectively), thus limiting their use.

25 Thus, although there are a variety of anti-atherosclerosis, obesity and
diabetes therapies, there is a continuing need and a continuing search in this
field of art for alternative therapies.

SUMMARY OF THE INVENTION




B (m NE Formula 1 prodrugs thereof, or pharmaceutically acceptable
salts of said conpounds or of 5 said prodrugs; wherein A-Bis N-CH or
CHN Kweoarayr whereinr is 2, 3 or 4, mand n are ea®aTiIRtz@sarsdent |y
1, 2 or 3 when AA-Bis NNCH or m and A are each independently 2 or 3 when
A-Bis CHN 10 the dashed line represents the presence of an optional
doubl e bond; D is carbonyl or sulfonyl; Eis either a.) a bicyclic ring
consisting of two fused fully unsaturated five to seven nenbered rings,

t aken i ndependent] y.,. f o Sad [ [ 15 having one to four
het er oat ons selegbé&“ﬁﬁggbgﬁwéﬁkﬁgsF?@ﬁ?@ﬁ%ﬁggﬁhhgaﬂfur and nitrogen, or
b.) atricyclic ring consisting of two fgsed fully unsaturated five to
seven nmenbered rings, taken independent)y, each of said rings optionally
having one to four heteroatons se& i i ndependently from oxygen, 20

sul fur and nitrogen, said two fuséq{ri gs fused to a third partially
saturated, fully unsaturated or ful\y Saturated five to seven menbered WD
03/ 072197 PCT/1B03/00573 6 ring, s& d third ring optionally having one to
four heteroatons selected independegntly from oxygen, sulfur and nitrogen;

or c.) atetracyclic ring conprisi a bicyclic ring consisting of two
fused fully wunsaturated five,togeve r@re’rgbered rings, taken independently,
a

each of said 5 rings optional [¥2&avi ng to four heteroatons sel ected

i ndependently from oxygen, sulfu ni t Mgen, said bicyclic ring fused
to tw fully saturated, partially turated or fully unsaturated five to
seven nenbered nonocyclic rings taken independently, each of said rings
optional ly having one to four hetePsatons sel ected independently from
oxygen, sul fur and nitrogen or said

Formula 1

prodrugs thereof, or pharmaceutically acceptable salts of said compounds or of
5  said prodrugs;
wherein A-B is N-CH or CH-N;
K is (CHa)r wherein ris 2, 3 or 4,
m and n are each independently 1, 2 or 3 when A-B is N-CH orm
and n are each independently 2 or 3 when A-B is CH-N;
10 the dashed line represents the presence of an optional double bond;
D is carbonyl or sulfonyl; |
E is either
a.) a bicyclic ring consisting of two fused fully unsaturated five to
seven membered rings, taken independently, each of said rings optionally
15  having one to four heteroatoms selected independently from oxygen,
sulfur and nitrogen, or
b.) a tricyclic ring consisting of two fused fully unsaturated five to
seven membered rings, taken independently, each of said rings optionally
having one to four heteroatoms selected independently from oxygen,
20 sulfur and nitrogen, said two fused rings fused to a third partially

saturated, fully unsaturated or fully saturated five to seven membered



10 bicyclic ring fused to a second bicyclic ring consisting of two fused
fully saturated, partially saturated or fully unsaturated five to seven
menber ed Wong®72191 aken i ndependently, each of said rings @pmiBes#iosyd havi ng
one to four heteroatons sel ected independently from oxygen, sulfur and
nitrogen; or d.) a teraryl ring conprising a fully unsaturated five to
seven 15 nenbered ring, said ring optionally having one to four

het eroat ons sel ected i ndependently from oxygen, sulfur and nitrogen, and

said ring dl.n%§g%|ra%sggt.&%pﬂaﬂﬁgbramowh Brefdtidis YoIEaLYT ated five to

seven nenber rin rma’tera nonf use ring system each of said
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(C1- Co) al kyl carb %%l am i m.no nono- N-
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(C1- C6) al kogyker iHiehEAdSHIY 2bdaH dflRkie rﬁi@b%bhérﬁtﬁl?%%wﬁ@%n@ﬁ@fb@ptl onal | y mono-,
di- or tri-substituted independently oro, bronp, hydrox (C1 30

C6) al koxy, %@Fﬁfﬂgtorﬁ%ﬁ@eﬁedd?deﬂPﬂ‘#@W(@m@QP&Pk%H'th?%“WPQ? ehsdite to nine
fluorings; eﬁllg\@ng%&?ﬁé%?sé%gé b%?@i’cqpié@ns@tlﬂq@rtﬂbmus%@'fQII)E bi-, tri- or

tetra- cycllcrlcgor teraryl ring optionally nono-substituted with a
partial |y ssatuietgds @artielly S@'tuéaé@%@faw@du'@ﬁawfﬁtﬂdlfvedﬁ%‘{ﬁm@?@Ge@ﬁr%@sio ei ght

menber ed riﬁﬁgeﬁr\g npgﬂ;@és@gl Sden eaGirBB Bprdial BUin BhehoRipS sl ect ed

i ndependent sul Tur an gen | cyclic ring R11
consi sti ng hétetoatorhsiselectpd indeppngently fromaexygen, sulfur gnd aitragen;ed or ful |y

unsat urated threg, LR g BINEFY 44 ipansh el qngspaggent Ly, each o
i ndepenident ingmbeoad ringy geid, ringudptiomally hdving tonede fiqur hgmrdatéme. and R11 rings
opt ona | AL pRBbL oL e 0 s SO et Fehe . ovtonal Ty
substituted independently with a fuIIy unsaturated five to seven
membered ring to form a teraryl nonfused ring system, each of said
substituent rings optionally having one to four heteroatoms selected
20 independently from oxygen, sulfur and nitrogen,
wherein said E bi-, tri- or tetra cyclic ring or teraryl ring is optionally
mono-, di- or tri-substituted independently on each ring used to form the
bi-, tri- or tetra cyclic ring or teraryl ring with halo, hydroxy, amino, cyano,
nitro, oxo, carboxy, (C4-Ce)alkyl, (Co-Cs)alkenyl, (C-Ce)alkynyl, (Cq-
25  Cg)alkoxy, (C-Cs)alkylthio, (C4-Cg)alkoxycarbonyl, (C4-Cs) alkylcarbonyl,
(C4-Ce)alkylcarbonylamino, or mono-N- or di-N,N-(C4-Cg)alkylamino,
mono-N- or di-N,N-(C,-Ceg)alkylaminocarbonyl wherein said (C,-Cg)alkyl,
(C4-Ce)alkoxy and (C4-Cs)alkylthio substituents are also optionally mono-,
di- or tri-substituted independently with chloro, bromo, hydroxy, (Cs-
30 Cg)alkoxy, amino, mono-N- or di-N,N-(C-Cg)alkylamino or from one to

nine fluorines; and



fully unsaturated one to four nenbered straight or branched carbon chain
wherein the carbon(s) may optionally be replaced with one or two

het er oat ow® 0s@vaet ed i ndependently from oxygen, nitrogen &aa/1Bed/d0a73,

provi ded said E bicyclic ring has at Feast one substituent and the E 15
bicyclic ring atom bonded to D is carbon; wherein said RIO or R11 ring is
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are each i nodproatbent $ejedtd Rdependen(iCiromCb@yean, leyilfur 4fBnitdgen, al kenyl or
C3-C10 ) al i hituent. wherein.said .carpon(s). opti,onal ly be

§ epl ac ed) Wi %dq?ér?ea%:)éﬁﬁt \R'ébl?-.g?té’ﬂ%‘ﬁ\{ 8%“%”’657’%9792?@7’( ﬁﬁ% %%573 )8/»

sel ect d@ i nitepeptemdlly yinksdivaugngefully saturage padizaly sHédturatétngr Wher ei n sai d

sul fur is optionall no- or di- substituted with oxo, said carbon(s) is

optional |y fﬁb}’n‘bﬂsék}ﬁéﬁeg?%“?éa?%fme%?g supightpribraerhiedicareamshaifal |y di -

substi t ut edwivéréin tex Barb&R(sPmaRIoRAEKHY beSeSiRdPRR bie BPRRy » di- or tri 5
wi th hal o, hydroxy, am no, nitro, cyano,

bstituted independent |
car boxy  ( CEICATBTRIESH NoREeTaanty kPGyaaH BOTRgen i, or i - N N-( C1-
C6) al kyl amigievigsd @ e-Hibyché ril‘)g% has Ehé&&_‘oﬁ%)s%b&){gﬁﬁfia%%%ﬁonw , and said

S

chain is optionally nono-substituted with QL; erein and QL are each

i ndeperi@entRigycle e #tom) hapdeg e Pde sarbono fully saturated or fully
unsaturated thrgerén 8hiNE"° BERPEIds bpitthafP MoPBaldidor tri-substituted

independently with halo, hydroxy, amino, cyano, nitro, oxo, carboxy, (Ci-Ce)alkyl,
(C2-Celalkenyl, (Co-Ce)alkynyl, (C+-Cg)alkoxy, (C4-Ca)alkylthio, (C4-
Ce)alkoxycarbonyl, (C4-Ce) alkylcarbonyl, (C4-Cs)alkylcarbonylamino, or mono-N-
20  ordi-N,N~(C;-Ce)alkylamino or mono-N- or di-N,N-(C;-Ce)alkylaminocarbonyl
wherein said (C;-Cg)alkyl and (C;-Ce)alkoxy substituents are also optionally
mono-, di- or tri-substituted independently with halo, hydroxy, (C;-Cs)alkoxy,
amino, mono-N- or di-N,N-(C;-Cg)alkylamino or from one to nine fluorines;
G is carbonyl, sulfonyl or CR'R®:
25 wherein R” and R® are each independently H, (C;-Cs)alkyl, (Co-
Ce)alkenyl or (C2-Ce)alkynyl or a five to seven membered partially
saturated, fully saturated or fully unsaturated ring optionally having one
heteroatom selected from oxygen, sulfur and nitrogen;
Jis OR', NR°R® or CR*R°R®;
30 wherein R, R® and R® are each independently H, Q, ora (C{-
Cio)alkyl, (Cs-C1o )alkenyl or (Cs-Cy )alkynyl substituent wherein said

carbon(s) may optionally be replaced with one or two heteroatoms



having one to three heteroatons sel ected i ndependently from oxygen, sulfur
and nitrogen or a bicyclic ring consisting of two fused or spirocyclic
parti al | yweasoraped, fully saturated or fully unsaturat ed PCANBE3/40873si X
menbered rings, taken independently, 8aid bicyclic ring optionally having
15 one to three heteroatons sel ected independently from oxygen, sulfur and
nitrogen, said nono or bicyclic ring optionally additionally bridged with
(C1- &) al kyl ene wherein said (Cl-C3)al kyl ene carbons are optionally

rept aced viLd 898into%p%?6\%mgre hP&%RER, %ﬁ&%ﬁiédﬂ?&ﬁ&@ﬁ@@uﬂséuﬁom oxygen,

sul fur and RTTFogen ring are each independently
optionally smﬁnmmopt@nal]y momne-,or oli- swbsﬂate@bttmmmwdc&nb@e@é@dent ly with halo,

hyd , t yl, (C2-C6)alk |,
(55" ar gy ebhe bRy i Gpor o REoned SSPBBGS 1 kyTcar bonyt
(2 glcafg? ﬁl ll(gdlbzaafmwtraax[\c:)(salo(@lbﬁﬁ%az Ioc?megﬂyﬂ(dnonydﬁ omlﬁr\]? I\I—I or di- NN_N- (C1
yl ani no, 0-N-, 0 - a m nosul fonyl, nmono-N- or
di - N, N (1 ﬁ% W@H’?WP{% b halo, YUY ?H?"b‘}l(n 85 kyl “substituent is
oni o ni  r oo (OF eﬁi”’éy'“f%r‘ﬁﬁi"@)“k"”mrbmq“'x*”'d’g"’c“?l Ay b o, (cr
C6) al kyl oxy@é?%ﬂﬁmm%‘?" RessNner NI &w%ﬂ%@a"&@/ é&ﬂ Yimi no wherein said 30

(C1- C6) al kyl subgfd £4i8Bhkaih $s ghmamphbﬁ@@hbmmu@wh@t ed with fromone to
nine fluorines; WO 03/0721 PCT/’1 B0O3/ 00573 9 or wherein R2 and R3 can be

taken toget her wvherei@ aﬁfjtq je fagh Biderersdanly apartiady sauEatgdt ached to form a
partialoy sgfiybalpfed {)thl%uﬁé%&%%oe(ﬁréérto dight menitsed ih@besbrially ee to ei ght

menbered ring optiona aving one to hree additi onal het er oat ons

sel ected i nhmmmmtqtyreermr@a@gmelwer ndlegengdeatiniremay¥aedr a bicyclic
Ful Ty ot ur e nk¥Bh UF& BioyBic fiindletn B SeCHE el or Bifddydlc ¥ Sl v B

fully saturated or si X nmenbered rings, taken
i ndependentpmlallsleaa(cwbiedytull}" saturated opluillp nasdtyratdgathrasgosire to t hree

addi tional het e d oy T . ~sul fur and
nitrogen or gmgg %?;c érﬁlé'ﬁg‘tdgg?\@ﬁ%s %?’nég?’\g%p'tcﬁ'? éléB%E@ﬁ%ﬁ?%%wg i dged or
spi rocyid i conpstotthesel hete;aammmctédﬂhuypmeuﬂ)atrem aygénylsulfur angsat ur at ed

three to si rﬁtrggeenr;o%ra%dmcgﬂo é;’lrsr:hcyc?l ng opfJ 9855 &#ally%ﬁaged with
(C1-Cs)alkylene wherein said (C4-Cg)alkylene carbons are optionally
replaced with one to two heteroatoms selected independently from
oxygen, sulfur and nitrogen;

20 wherein said Q and Q' ring are each independently optionally
mono-, di-, tri-, or tetra-substituted independently with halo, hydroxy,
amino, nitro, cyano, oxo, carboxy, (C4-Cs) alkyl, (Co-Cs)alkenyl, (Co-
Cs)alkynyl, (C4-Cs)alkoxy, (C1-Cas)alkylthio, (C4-Ce) alkylcarbonyl, (C;-
Ce)alkylcarbonylamino, (C4-Ce)alkyloxycarbonyl, mono-N- or di-N,N-(C-

25  Ceg)alkylamino, mono-N- or di-N,N-(C;-Cg)alkylaminosulfonyl, mono-N- or
di-N,N-(C4-Cg)alkylaminocarbonyl, wherein said (C;-Cg)alkyl substituent is
optionally mono-, di- or tri-substituted independently with halo, hydroxy,
amino, nitro, cyano, oxo, carboxy, (Ci-Cg)alkoxy, (C1-Cs)alkylthio, (C;-
Cs)alkyloxycarbonyl or mono-N- or di-N,N-(C;-Ce)alkylamino wherein said

30 (Ci-Ce)alkyl substituent is also optionally substituted with from one to nine

fluorines;



tricyclic ring optionally having one to three additional heteroatons

sel ected i ndependently from oxygen, sulfur and nitrogen; wherein said NR2R3
ring i s opnidnzdby nono-, di-, tri- or tetra- 15 substitutrea/iBosd@psndent |y

with R 5 halo, hydroxy, am no, nitro? cyano, oxo, carboxy, (Cl-C6) alkyl,
(C2- C6) al kenyl , (C2-C6)al kynyl, (C1-C6)al koxy, (C1-C4)alkylthio,

(C1- Co6) al kyl carbonyl am no or nono-N- or di-N, N-(Cl- 06) al kyl am no, wherein

sai d (Cl-C6)al kyl substituent is optionall y m)no- - or tri-substituted

i ndependently wi th hal o, r car boxy,
(Cl C6) al koxy, (Qfl""@?'&la(ﬁ/ Hﬁ)"yan(bé?aggj W'tﬁ rgltnr?/&&] %rr@no N- or

-N, N-(C1- JG@W&H‘%@?@@%&I&@H%(&Iﬁcrafiﬁérﬂbllwéatwatwt fLﬂIy!eaerated aft so optionally
substl tuted with fromone to nine fl uorqh nes v\%%{e n R15 |%60arbonyl

carbanoyl , folly ersajyraiad traer g aight messsed g QREIGRAIY, RYING 898 Bg) a) ky|

(Cl- C6) al kyl drﬁé‘é’élé’ét@@ﬂﬁdb déntly from oxygen, sulfur
(C1-Co6) al kybggg%dgﬁtghﬁﬁé%}l@ kyl , m)ng??\l- o)r/ di - Nylg\JI-(Cl 06) al kyl am no,

wher ei n 5sai ahd 1iiro@s) QPICYQGEQQFPD@?H“Q of typfidaPridosdio- | - or tri

substituted i llyRIHsB t@diﬁ@etcﬁyano 0X0,

car boxy, (&%g‘?&? gﬂ%'wf%fy%% h@b&iat %{%ﬂ%)&_ﬁfﬁsal IE?/I oxyrcar bonyl, (C1-

C6) al kyl carémnyehﬂ)eyed nmmial&enmdawend@mly(& @walqmgaeﬁ iRBAlr t he R15 30

car bonyl, carbanmo r Mhby et is a
partially C@aé’f '{e@tﬁ lon Iul}e;%po%%w%el%t(ygﬁ(ﬁﬁggt ur a%l%g three to eight
menber ed r¢xyge|®|oetulfunamd! yntrbge:keda trieydisging(consisapidiireedteedbpt i onal | y havi ng

WO 03/072197 PCT/ 1 BO | d
?Rge:)grﬂ@entk?riﬁgﬁ &5385(%8# agﬁrﬁg/ %’ﬁ%g n’(rg%ugéﬁé I(e)f?ﬁel rrlms;?de(r:;[ ﬁg i's

optional |y yimsaRratedithre@rto isiximedberbd rings dakert |hde¢mid@ntlhysdldoxy, am no, nitro,
cyano, 0xo, carbox

C6) al kynyl
(Cl- C4) al ky‘T'f’Yﬁ“B”nééfg‘éfﬁ‘)"g?‘)%'woxf&ﬁge%é@ '%ﬁlfﬁ r%a&érﬁgm no, nono-N- or
di - N, N-(ClL- é@érﬁé&ﬂd@ﬁbﬂiﬂbnwﬁ%ﬁ%xygémsfdllbe@rRBmtrogg\| s optionally substituted
with a partially saturated \ﬁ/ saturated or fgr Oﬁg{nsaturated three to

ei ght nenbered ~Wherginoiid B'ﬁ‘a'ﬁl V“Eh' PPHAIN Qg Hi &Y oat ons sel ect ed
' ndepenﬁentéL%bstltquéHThQéb(eg%ntlﬁv&hﬁ RS, 888, ﬁydrbfqgemm nitrdyicgared,i ¢ ri-ng

O o aoncs s (e, HBG-Eurongs (oA BT o o' 1Y
bicyclic ripg QplikMRR, kdr@e?}éﬂkﬂgarbonylamm or mono-N- or di-N,N-(C1-
Cé6)alkylamino, wherein said (C1-Ce)alkyl substituent is optionally mono-,
di- or tri-substituted independently with halo, hydroxy, amino, nitro, cyano,
20  oxo, carboxy, (Ci-Ce)alkoxy, (Ci-Cs)alkylthio, (C+-Ce)alkyloxycarbonyl,
mono-N- or di-N,N-(C;-Ce)alkylamino, said (C-Ce)alkyl substituent is also
optionally substituted with from one to nine fluorines;
wherein R'® is carbonyl, carbamoyl, sulfonyl or sulfamoyl
substituted with H, (C1-Ce)alkyl, (C4-Cs)alkyloxy, (C+-Cg)alkyloxycarbonyl,
25  (Cy-Ce)alkyloxycarbonyl(Ci-Cg)alkyl, mono-N- or di-N,N-(C4-Cg)alkylamino,
wherein said (C;1-Ce)alkyl substituent is optionally mono-, di- or tri-
substituted independently with halo, hydroxy, amino, nitro, cyano, oxo,
carboxy, (C1-Ce)alkoxy, (Cs-Cs)alkylthio, (C1-Ce)alkyloxycarbonyl, (Cs-
Co)alkylcarbonyloxy, mono-N- or di-N,N~(C-Cs)alkylamino or the R'
30 carbonyl, carbamoyl, sulfonyl or sulfamoyl linked substituent is a partially
saturated, fully saturated or fully unsaturated three to eight membered

ring optionally linked through (C1-Ce)alkyl and optionally having one to



one to three heteroatons sel ected i ndependently from oxygen, sulfur and
nitrogen, said nono or bicyclic ring optionally additionally bridged said
ri ng optiwpaBloy2ibavi ng one to three heteroatons sel ected iPodgpeasTst |y 15
from oxygen, sulfur and nitrogen, whetein said (Cl-C6)al kyl and said ring
are optionally nmono-, di- or tri-substituted wth halo, hydroxy, am no,
nitro, cyano, oxo, carboxy, (C2-C6)alkenyl, (C3-C6)alkynyl, (Cl-

C6) al kyl car bonyl am no, hydroxy, (Cl-C6)al koxy, (Cl-C4)alkylthio, (Cil-

are i ndopeniint norerfinfh sOieRct adonSed 2 Bfeer MBS RAT "R are Taken

t oget her t onﬁrtogerm whpeein sadlrmgssmptm‘aﬂe,dmohml, iy or Hmubstatutﬁdi with ful |y

t ted, th ' 1y h

Yo three. helePoiashd: Sull ol BRrE ekt Gulce Beyoir ol 1 "ana 0 "
n| trogen, \/\/@@)eeaenyls(&lzecaoe(w.yrfyﬁ)(@l Ey)blkylmlo q8i-Gs)ulkory,dCe 25 optional |y nono-,

- t ted with h ] t
car boxy. 5 ( conaRy sriboRRTnee s Bekh RAMNHEATRBRaME | car bonyl ani no. .
hydrNOKE/,(C(l C(1:6 C6) arhlkmvsaudngﬁhn@ leydptibhally s@Eétttut@@)vﬁih@pfamalenO N- or

amno wt r ovi so
-(anthrac gra@e Ay aRyratedor 1"?']3’ PW@W@WW to eightanemPeiedy | i ¢ aci d

d' et hyl am dgpg dp n&&ﬂ@ﬁé\nﬁan@t@tﬁ%e heteroatoms selected mdependentl
cyclopenta[a]napht al ene-5- sul ' carboxyllc acid

1,4
di et hyl am déompxygen, gulhditand Riipgril ‘Pfa?pWFYFéiP én@cqn%};ng@%%9 fused03/ 072197
PCT/ | BOg 00 all gf(élattﬁrgxteﬁ }ng%hﬂn‘?étbé'oﬂ}dny %ngﬂﬂﬁ%vﬂéé @chd di et1 hyl ami de;

1'(9,10,1 O-trioxo-9 hydr o-t hi oxant eneSCarbonIy
-4 ] bi pi per mmbyreot{umm ta&ry Incaepaodentlydsaid higyeligiring opterplly having
-(2-0Oxo-2 r o@%&é’ R ylic acid
d| et hyl am dgﬁ%{&gﬂ%ﬁeﬁ?}@?{ él%c'té&m e%%lrd%é gér)@up}ﬁg?r?’ SUEG‘%%%S desi gnat ed
the A Groupl;utrogemtsaldnsommoslwcymmpogndt;or‘r@zliyad@;tlcormlyibadmd sald as shown above

car bon t o’ WL RN S il AR nejronPrNal BRI RPS O LS80 cach

1 or 2;15 from oxygen, sulfur and nitrogen, wherein said (C;-Cg)alkyl and said ring

are optionally mono-, di- or tri-substituted with halo, hydroxy, amino, nitro,
cyano, oxo, carboxy, (Co-Ceg)alkenyl, (Cs-Ce)alkynyl, (Cq-
Ce)alkylcarbonylamino, hydroxy, (Ci-Cs)alkoxy, (C4-Cs)alkylthio, (Cs-
Ce)alkoxy, mono-N- or di-N,N-(C;-Cg)alkylamino;

20 wherein R?, R® and R® are independently H, halo, hydroxy, (C;-
Ce)alkyl or R* and R® are taken together to form a partially saturated, fully
saturated or fully unsaturated three to eight membered ring, said ring
optionally having one to three heteroatoms selected independently from
oxygen, sulfur and nitrogen, wherein said (C1-Cg)alkyl and said ring are

25  optionally mono-, di- or tri-substituted with halo, hydroxy, amino, nitro,
cyano, oxo, carboxy, (C.-Ces)alkenyl, (Cs-Cg)alkynyl, (Cs-
Ce)alkylcarbonylamino, hydroxy, (C4-Cg)alkoxy, (Ci-Ca)alkylthio, (C;-
Cs)alkoxy, mono-N- or di-N,N-(C;-Ce)alkylamino

with the proviso that 1’-(anthracene-9-carbonyl)-[1,4’]bipiperidinyl-

30 3-carboxylic acid diethylamide; 1’-(1-oxa-2,3-diaza-
cyclopenta[a]naphthalehe-s-suIfonyl)-[1 ,4]bipiperidinyl-3 carboxylic acid
diethylamide; 1’-(5-dimethylamino-naphthalene-1-sulfonyl)-



r is 3; the dashed line is absent; E is either 15 a. a bicyclic ring
consisting of two fused fully unsaturated five to seven nenbered rings,

t aken i ndwpaeadevty, each of said rings optionally havi ng@cansoy@sfiour
nitrogen atons; or b. a tricyclic ring consisting of two fused fully
unsaturated five to seven nenbered rings, taken independently, each of
said rings optionally 20 having one to two heteroatons sel ected

i ndependently from oxygen, sulfur and nitrogen, said two fused rings fused

to athird a1 : Ml . SHld dp.saturated five
! ﬁﬁ,gg%@bbﬁdmﬁ%ﬁﬁlﬁ%@ﬁflélg dké_fh)ﬁl'&}ﬁﬁlby’f §éﬁg1@irleH d-satu v

to seven nert ring, ring optio having one to two
het er oat ons dfyderthiekaninedeSesrdleaniyl)yl1 #lbipipexdiger3-carbpxyie agidd ni trogen; or 25

c. ateraryl, d_ L Hsiem &mp‘_i('__i e urated five to

seven nenberd'eé&ﬂ?%ﬁgj,%’ g'él‘? g'g(rzﬁ% %&Cﬁonadécﬁg’% Igﬁoﬁél#%aﬁv\# §het er oat ons

sel ect ed i ndeperdEmndiy diethylamics gemot sndidded. and ni trogen, and said ring

di -substjituted ind ith a full t t five to seven

marrberedéri ng to%grr%%}%%{%élgﬁ yICoﬁ%q‘uﬂggoaleﬁméﬁéﬁégé?mé'gbh of said 30

substi t uent contags thpde amaddupdé asving thenEorimuld bas dtewer abalo Whesgshh ect ed

i ndependent |y fr%n%%é@e'\? sul fur and nitrogen, WO 03/072197 PCT/1B03/ 00573
i=or

12 wherein said tri- cyclic or teraryl ring is optionally nono-,
di - or tri-substidigtcatbonpiglependently on each ring, used to formthe bi- or

tri- cyclic or teraryl ring, with hal o, hydroxy, (C1l-0C6)alkyl,

(Cl- C6) al koxy, (&' f@ﬁ%v’@ﬁthﬁa,ﬁe&?k%%wfoo‘yh'a*? Ltl‘@,@%ﬁ?d\ééﬁ al kyl am no
wher ei nygai @ dtérbodhdsisa);kyl and (Cl- C6) al koxy substituents are also
optionally nmono-, di- or tri-substituted independently with halo, hydroxy
or fromone to nih@"d PRRPAGHESOr Zind wherein said E bi- or tri- cyclic or
teraryl ring is pptd.onally nono- substituted with a partially saturated,
fully saturated or fully unsaturated 10 five to seven nenbered ring R10
optional | y havi n§iectiashed ling\s abseek oat ons sel ect ed i ndependently from
oxygen, sul By @il nitrogen; wherein said R1O ring is optionally nono-,

di- or tri-substituted
15 a. a bicyclic ring consisting of two fused fully unsaturated five to

seven membered rings, taken independently, each of said rings optionally
having one to four nitrogen atoms; or
b. a tricyclic ring consisting of two fused fully unsaturated five to

seven membered rings, taken independently, each of said rings optionally

20 having one to two heteroatoms selected independently from oxygen,
sulfur and nitrogen, said two fused rings fused to a third partially
saturated, fully unsaturated or fully saturated five to seven membered
ring, said third ring optionally having one to two heteroatoms selected
independently from oxygen, sulfur and nitrogen; or

25 c. a teraryl nonfused ring system comprising a fully unsaturated
five to seven membered ring, said ring optionally having one to two
heteroatoms selected independently from oxygen, sulfur and nitrogen,
and said ring di-substituted independently with a fully unsaturated five to
seven membered ring to form a teraryl nonfused ring system, each of said

30 substituent rings optionally having one to two heteroatoms selected

independently from oxygen, sulfur and nitrogen,



i ndependent| ywi t h hal o, hydroxy, am no, cyano, carboxy, (Cl-C6)alkyl, (C2-
Co6) al kenyl, (C2-C6)al kynyl, (Cl-C6)al koxy, (Cl-C4)alkylthi o,

(Cl1- Co) alwoxopozribonyl , 15 (Cl-C6) al kyl carbonyl, (CLl-C6) alPkyiiBeadsTsyl am no,
or nono-N or di-N N (Cl- C6)al kylam®o or nono-N- or

di - N, N- (C1- C6) al kyl am nocar bonyl wherein said (Cl- C6)al kyl and

(C1-Co6) al koxy substituents are also optionally substituted with from one
to nine fluorines; J is NR2ZR3 20 wherein R2 and R3 can be taken together

wi th the nitrogegnglpRdi@E B/Mkb:qn 6&@0@5@@?%?@@&&@& PbAd-2 partially

saturated, fully saturated or 'y unsatura five to seven nenbered
ring, opti odiabt ti- S@@ilm@ddn@epmlﬂﬂyi @meachingde Here orfPrR echicd tindependent | y

from oxygen k } g bridged with
(C1- &) al ky cﬁg%)d re;r?lg%eg gfgﬁ hg %&Pﬂ' %ﬁhw éfkﬂog(%@r‘] ter gag%m sel ect ed

i ndependent Cy)akylthio, a)rytgmm -N- @LdINN (@ﬁﬂe alkylaammwhemermm((‘aal d NR2R3 ring is
optlonal n i e tly with hal o,
hydr oxy, an§§8,&ylca)p§n(gf 4] (Bk,oxg o%/e?ﬂs %%%§%§FH foﬁgw 'Q‘gﬁ&aggfm koxy wherein
said (Cil- CGﬁrlaédbxshtuBaaibad‘iépameIBhtly witiBRalotyidosal dryrombore fo mne or

tri- substlt ted | %ﬁ{zendently wi th chloro, hydroxy, am no, cyano, 0xo,

car boxy, y and said (Cl-C6)al kyl substituent is also

opt ; onal } y Subst whenteﬁ*clsmaﬁ Ebif drafih ayolic draerairy) €ing hstmtionaw mé6p-03/ 072197

PCT/ 1 B03/ 00573 . 13, or erei ch_ i ndepend ly H Q or
(CL-C6) al %ghst'W%ir‘@FmaQért@")(é%"“@é‘?‘glf@lsﬁ%a@ @ bt é, di- or
tri-subgfitijend se é\dﬁi@ﬂfﬂé@éﬂh nﬂ°tdptlb@éug habmgrdhéytotmn no cyano, carboxy,

(C -&)al kylthlo (C1-Co6) al kyl oxycar bonyl, or nono-

di - N, N- ( Cl1- 'ﬂ%?@ﬁl@fﬁ%?ﬁ'%e?ﬁ“d@en@%@Pm ‘??(y@e%lrﬁil"f@ia%ﬁl @'trea%'h i ndependently a
part i al |y sat ur ajfefoin i P Sl WbBidHAIPRchEL o diRgkusiaRed three to seven

menbered rin opt 1 onal aving one to two heteroatons sel ected

i ndependentin eﬁ&"@ﬁﬂtlbw&i@gﬁb bmrpm agine, §Yanep §amwoxwHen Seldlkyhi@-Q and QL ring
L e PR PR ORI e Ol coplcapony,
car boxyts ( QC:-Ggpplkpbapbnyl( (C2- Qaé"adlqeebmylanmm amyaiddingd di-N.{¢C+C6) al koxy,
(G -C4)al kybg)glikﬂammeér%ghéﬁi- gré%,N%}-@eﬁmylaWPﬁdrEW&lhér%m said (C-
Ce)alkyl and (C;-Cg)alkoxy substituents are also optionally substituted with from
one to nine fluorines;
Jis NR°R®
20 wherein R? and R® can be taken together with the nitrogen atom to
which they ére attached to form a partially saturated, fully saturated or
fully unsaturated five to seven membered ring, optionally having one
additional heteroatom selected independently from oxygen, sulfur and
nitrogen and said ring optionally bridged with (C4-Cs)alkyl said bridge
25  optionally having one heteroatom selected independently from oxygen,
sulfur and nitrogen;
wherein said NR®R® ring is optionally mono-, di-, tri- or tetra-
substituted independently with halo, hydroxy, amino, cyano, oxo, carboxy,
(C1-Ce) alkyl, (C1-Cg)alkoxy wherein said (C1-Ce)alkyl substituent is
30 optionally mono-, di- or tri-substituted independently with chloro, hydroxy,
amino, cyano, oxo, carboxy, (Ci-Cg)alkoxy and said (C4-Cg)alkyl
substituent is also optionally substituted with from one to nine fluorines;



al so optionally substituted with fromone to nine fluorines or a

phar maceutically acceptable salt thereof. 15 A group of conpounds which is
pr ef er r edwamafogeidhe A group of conpounds, designated thePBT@@®AWS73cont ai ns
t hose conpounds wherein E is a tricy®ic ring, linked through the mddle
ring, consisting of two fused fully unsaturated six nenbered rings, taken

i ndependently, each of said rings optionally having a nitrogen heteroatom
said two fused 20 rings fused to a third partially saturated or fully

unsat ur at ed six Pl BhasP aRALabniidiintbily IRRY 8PR Loy havi ng_one

ni trogen heteroaton or Is a teraryl ring r|5|n afuIIy unsat ur at ed
si x menber ealkytwiereinswmidi(GhiGualkybis eptighally m@m ngl ondi-pyhstivgech het er oat om
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i ndependent lyygen slfuraha nit hoxy or fromone to nine fI uorines; and WO
03/ 072197 P %BOB/ 00573 1 J i.s NR2R3 wherein R2 and R3 can be taken
together with t h&haain SR aRbM oY alaeach '@an?@'yﬁﬁt'ﬁﬁﬂ@ﬁ to forma

parti al 7(?’ Batdﬁdtnororftéﬂ'el é’ub%ﬂﬁh@cﬁﬁ‘n@%éddéﬂthg%ﬂh fiblo, ARATERY, ed ring
optionally havindg one additional heteroatomb5 sel ected i ndependently from

oxygen and AMiNCpg¥a0, Rk raarheXyaiCd-Garelkg: (Garfeplalsenypt(CokaRlfyPHono-, di-, tri-
or tetra- kt%& &1& E&gﬂ ¢1rt§' Qﬁﬂm‘f‘&‘WhSéré%fsQidfl@ @e)amypglmémue%no oxo, (Cl-Co)

al kyl, (C1- e| n said (Cl-Co)al k Substituent is optionally
mono-, di- eiSOtOPtIOQﬁUM§Ub$Tl1‘|lﬂtédWlthd@mﬂ%mmlyeﬂmﬂﬂe@mf@ro hydr oxy, oxo,

(C1- Co) al koiSNarh% ?ﬂ%aﬁ?b&ép@d&@ﬂhﬁédS“bSt' tuent is also optionally

substi t ut ed rom- one'to nine uori nes; or wherein R2 and R3 are each
i ndepentient | y H, A@Qroup of(c@p@éinds which is preferred among the A group of

compounds, designated the B Group, contains those compounds wherein
E is a tricyclic ring, linked through the middle ring, consisting of
two fused fully unsaturated six membered rings, taken independently,
each of said rings optionally having a nitrogen heteroatom, said two fused
20 rings fused to a third partially saturated or fully unsaturated six membered
ring, said third ring optionally having one nitrogen heteroatom; or
E is a teraryl ring comprising a fully unsaturated six membered
ring, said ring optionally having one nitrogen heteroatom, and said ring di-
substituted independently with a fully unsaturated six membered ring to
25 form a teraryl nonfused ring system, each of said substituent rings
optionally having one nitrogen heteroatom,
wherein said E ring is optionally mono-, di- or tri-substituted
independently on each ring used to form the tri-cyclic or teraryl ring with
halo, hydroxy, (Ci-Ce)alkyl, (C4-Cs)alkoxy, (C1-Ca)alkylthio, or mono-N- or
30 di-N,N-(C4-Ce)alkylamino wherein said (C4-Cg)alkyl and (C4-Cg)alkoxy
substituents are also optionally mono-, di- or tri-substituted independently

with halo, hydroxy or from one to nine fluorines; and



al kyl wherein said (Cl-C6)al kyl is optionally nono-, di- or tri-substituted
i ndependently wi th hal o, hydroxy, (Cl-C4)alkylthio, (Cl 15

Co6) al kyl owgaafobapyl , or nmono-N- or di-N, N-(Cl-C6)al kyl am ®eTABO@DS73 wher ei n
Q and QL are each independently a pardially saturated, fully saturated or
fully unsaturated three to seven nenbered ring optionally having one

het er oat om sel ected i ndependently from oxygen and nitrogen; 20 wherein
said Qand QL ring are each independently optionally nono-, di- or
tri-substituted ijndgpepdently with halo, hydroxy, oxo, (Cl-C6) alkyl or
(C1- C6) al koxy wherein said (Cl C6) al kyl substituent is also optionally
substituted wit hwhetein Kiend &’ can @eftalgayrtogetbeownmﬂpmtrm@@md@| ly
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or tri- substE’b&@&“‘i“Fﬁﬂ’e‘B@WHﬁPW With ghipee, Bydraxy oX0seiCesiak @i d E ring is

mono- supgt | hH&%élldV(fc; Bl Pédb&énﬂd@ﬁﬁ&‘éfs%tcﬁﬁoﬁéw subBithRbSHin frdi R o optional 'y

havi ng one heteroatomselected independently from oxygen and nitrogen;
wher ei n sai @n&i®OnipeAlYoTiresypt i onal |y nono- or d| substituted i ndependent!y
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15  Cg)alkyloxycarbonyl, or mono-N- or di-N,N-(C4-Cg)alkylamino or Q';
wherein Q and Q' are each independently a partially saturated,
fully saturated or fully unsaturated three to seven membered ring
optionally having one heteroatom selected independently from oxygen
and nitrogen;

20 wherein said Q and Q' ring are each independently optionally
mono-, di- or tri-substituted independently with halo, hydroxy, oxo, (C1-Ce)
alkyl or (C4-Cs)alkoxy wherein said (C1-Cg)alkyl substituent is also
optidnally substituted with from one to nine fluorines or a pharmaceutically
acceptable salt thereof.

25 A group of compounds which is preferred among the B group of
compounds, designated the C Group, contains those compounds wherein

E is a teraryl ring comprising a fully unsaturated six membered
ring, said ring optionally having one nitrogen heteroatom, and said ring di-
substituted independently with a fully unsaturated six membered ring to

30 form a teraryl nonfused ring system, each of said substituent rings

optionally having one nitrogen heteroatom; and



which they are attached to forma partially saturated or fully saturated
five 15 to six nmenbered ring optionally having one additional heteroatom
sel ect ed wodepexigent |y from oxygen and nitrogen; wherein PETABNRORB ring is
optionally nono- or di-substituted i¥dependently with halo, oxo, (Cl-C6)

al kyl or (Cl-C6)al koxy wherein said (Cl-C6)al kyl substituent is optionally
nono-, di- or tri-substituted 20 i ndependently w th oxo, (Cl-C6)al koxy and
said (Cl-C6)al kyl substituent is also optionally substituted with from one
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optional |y gighsletddfiRfRW ddRohdIRMa0MG dn HatdtBatohtsylédies or a
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15  to six membered ring optionally having one additional heteroatom
selected independently from oxygen and nitrogen;

wherein said NR®R? ring is optionally mono- or di-substituted
independently with halo, oxo, (C4-Cs) alkyl or (C4-Ce)alkoxy wherein said
(C+-Ce)alkyl substituent is optionally mono-, di- or tri-substituted

20 independently with oxo, (C4-Cg)alkoxy and said (C4-Ce)alkyl substituent is

also optionally substituted with from one to nine fluorines;

or wherein R? and R® are each independently H, Q, or (C-Cg)
alkyl wherein said (C;-Cg)alkyl is optionally mono-, di- or tri-substituted
independently with halo or Q';

25 wherein Q and Q' are each independently a fully saturated or fully
unsaturated five to six membered ring optionally having one heteroatom
selected independently from oxygen and nitrogen;

wherein said Q and Q' ring are each independently optionally
mono- or di-substituted independently with halo, (C-Cs) alkyl or (Cy-

30 Cgalkoxy wherein said (C;-Cg)alkyl substituent is also optionally
substituted with from one to nine fluorines or a pharmaceutically

acceptable salt thereof.



het er oat ons sel ect ed i ndependently from oxygen, sulfur and nitrogen; 15
wherein said R10 ring is optionally nono-, di- or tri-substituted

i ndependewplog/ovdaivh hal o, hydroxy, (Cl-C(3)alkyl, (Cl-C6)alPkaAaB)3/00573
(C1l-A)al kylthio, or mnono-N or di-N6N (Cl-C6)al kyl am no wherein said
(C1l-C6)al kyl and (Ci1-C6)al koxy substituents are also optionally nono-, di-
or tri-substituted i ndependently with halo, hydroxy or fromone to nine
fluorines 20 J is NRZR3 wherein R2 and R3 can be taken together with the

nitrogen atom toa 4ieHs éwoﬁgﬁeﬁgmggggeﬁ& &AM @,eg@&dﬁgldfy saturated or

fully saturated fi've to seven ered ring optionally ving one
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said ring optionglly b?(grc ;lr%g%,sygﬁhggé%ﬁ%@L@ybnééﬁblgtéyﬁ\gqg optionally

havi ng one heteroatom “sel e om oxygen, sul fur and
ni trogen; whevan membergdMRgRIakémipdeperufenily reach pf saiddngs dptignatly i - or tetra-

substituted,i e o WM Q, hydroxy, am no, cyano, oxo, carboxy,

( C1- C6) U"‘I’a| ki)!raﬂﬁ?gﬁg%’e‘i&g} ﬁ'&%%ﬁg’ $n said (Cl-C6)al kyl substituent is 30

optional | y nono- whéiein said Erringsis bptiorially @tbnior) dié e miteutistisuted t h chl or o,

hydr oxy, amno nQo, 0XxO0,.. carpoxy, 1- al.ko d jd (Cl1-C6)al kyl
sﬁbsti %luent mpgp%ncg%ﬁ%B@ Paﬁ*éf'i‘gjwétﬁg‘éh pg&@@%t’héﬁﬁ%n@h%%ﬁ#Wi ne fluorines;
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or tri -subsi]:iﬁ)gl?f{/'eadi‘% (a'ﬁ;éggw&éﬁi‘ll’ipt%m?\a'ﬁaﬁﬁﬁ,°m9 psponefih8r nitro, cyano,
car boxyo ( ctlr.s@eﬁtafa@w@@deﬁ@m@amb,kwm%camaneme toHingono- N or
di-N,N(Cl 5 C6)al kyl ami no or QL; wherein and QL are each independently a

partial ly sBaWgeefid fully saturated or fully unsaturated three to eight
menbered ring opih&eml davd E'Wdybﬁtfgﬂr?ﬁ‘grqg&]o?é’%sﬁﬁfe%r@gmté’ e'}'56| ect ed

i ndependently from o_xygn, su r d nifrogen; _ ein said Qand QL
ring are eaétratyialeddingénseyengpembared ring Rroaptionally having pne tapiwo
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(C1- &)@ kyl t hi owhetaBragichRS aing ig optiab@)laonbd-, ditles tri-substitutéds
independently with halo, hydroxy, (C;-Ce)alkyl, (C4-Ce)alkoxy, (Ci-Cs)alkylthio, or
mono-N- or di-N,N-(C4-Cg)alkylamino wherein said (C1-Cg)alkyl and (C,-Cg)alkoxy
substituents are also optionally mono-, di- or tri-substituted independently with
halo, hydroxy or from one to nine fluorines
20 Jis NR*R®
wherein R? and R® can be taken together with the nitrogen atom to
which they are attached to form a partially saturated or fully saturated five
to seven membered ring optionally having one additional heteroatom
selected independently from oxygen and nitrogen and said ring optionally
25  bridged with (C4-Cg)alky! said bridge optionally having one heteroatom
selected independently from oxygen, sulfur and nitrogen;
wherein said NR®R? ring is optionally mono-, di-, tri- or tetra-
substituted independently with halo, hydroxy, amino, cyano, oxo, carboxy,
(C4-Ce) alkyl, (C4-Cg)alkoxy wherein said (C;-Cg)alkyl substituent is
30  optionally mono-, di- or tri-substituted independently with chloro, hydroxy,
amino, cyano, oxo, carboxy, (C¢-Ce)alkoxy and said (C1-Cg)alkyl

substituent is also optionally substituted with from one to nine fluorines;



al so optionally substituted with fromone to nine fluorines or a 15

phar maceutical ly acceptable salt thereof. A group of conpounds which is

pr ef er r edwamsfogeidhe D group of conpounds, designated thePET@@®A®S73cont ai ns
t hose conpounds wherein E is a bicyclic ring consisting of two fused fully
unsaturated five to six nmenbered rings, taken independently, each of said
rings optionally 20 having one to two nitrogen atons; wherein said E ring
is optionally nono- or di-substituted independently on each ring with

hal o, hydr oxy, (?}gﬁg)ﬁcﬁ?g? g%re%&cﬁgﬁcge?téndé’ﬁtwgr@]@,%p @, by} thi o wherein
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nmono-, di- elkytwhersimsaid (GitGxilkyhiseqpdinaaliytrhgnas disior fri-suistitutedy dr oxy or from
one to nine, ' - (Wl ' = Di [ ' i S nmono-substituted
with a full ygdeggé%ﬁ&éqlﬁg%g%g&@gy’sﬁh%‘eﬁ%ércgéﬁér)’iC%égdﬁg’g(dépti onal Iy havi ng
one to two Chellgltuial (CyeCiakybmtyeatbomdeganclent gr diMgM(Gxygen, sul fur and

nitrogen, rein said R10 ring is optionally nono-, di- or tri-substituted
30 indeg%n\ggg)laﬁﬁylg\m'?%oﬁ I'0, hydroxy, (Cl-C6)alkyl, (Cl-C6)alkoxy or

(C1- C|4) al kyl t hi olwlh‘dfmm a ands@l a}e(&bh@ﬁi)e@/ bh%féntl&racba(rﬁ%iuy@ﬁ)tﬁétbd)éy substituents
are al so optiona WO 072197 PCT/1B03/.00573 . 18 nono-, dj- or

CrE- oubst 1 Gl On BINERSA A hips 0 GighhTuatybsiEd FROAPRATEY o ni ne
fluorines Jhh@ndlBa&D hichdbidaldhadtiedisd maBpdRichaik abmiaggémer Wi th the
nitrogen atomto 5 which they are attached to forma partially saturated

or fully safylfui@Bd MtreeN; t o si x menbered ring optional |y having one

addi tiofpl het er gAbRIMA sH8 ISR’ HWaREAMdapchbeMyBpYiERAIyand ni trogen;
wherein said NR2ZR3 ring is optionally nono-, di- ri- or tetra-

t
subst i t ut edmMopge Peniier ttrapybstiviacinderandenily wilhale, hysikexy, (C1- c5) al kyl |
10 (C1-C6) a | | . Kyd. . i ne tionally nono-,
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15 pharmaceutically acceptable salt thereof.

A group of compounds which is preferred among the D group of
compounds, designated the E Group, contains those compounds wherein
E is a bicyclic ring consisting of two fused fully unsaturated five to
six membered rings, taken independently, each of said rings optionally
20 having one to two nitrogen atoms;
wherein said E ring is optionally mono- or di-substituted
independently on each ring with halo, hydroxy, (C4-Cg)alkyl, (C4-Cg)alkoxy
or (C4-Cy)alkylthio wherein said (C4-Cg)alkyl and (C;-Cg)alkoxy
substituents are also optionally mono-, di- or tri-substituted independently
25  with halo, hydroxy or from one to nine fluorines; and
wherein said E bicyclic ring is mono-substituted with a fully
unsaturated five to six membered ring R optionally having one to two
heteroatoms selected independently from oxygen, sulfur and nitrogen;
wherein said R'° ring is optionally mono-, di- or tri-substituted
30 independently with halo, hydroxy, (C1-Ce)alkyl, (C4-Cg)alkoxy or (C1-Ca)alkylthio
wherein said (C4-Cg)alkyl and (C4-Cs)alkoxy substituents are also optionally



15 al kyl wherein said (Cl-C6)al kyl is optionally nono-, di- or
tri-substituted independently wth halo, hydroxy, (Cl-C4)alkylthio, (Cl

Co6) al kyl owgaafobapyl , or nmono-N- or di-N, N-(Cl-C6)al kyl am ®eTABO@DS73 wher ei n
Q and QL are each independently a part8ially saturated, fully saturated or
fully unsaturated three to seven nenbered ring 20 optionally having one

het er oat om sel ected i ndependently from oxygen and nit rogen wherein said Q
and QL ring are each independently opti onal I y nono-,

tri-substituted j.n kyl or
(C1- Co) al k&@%%rgﬁﬁesggl Qu(‘%l%é P%l'tﬁl stl t grndtiiffbgfrgﬁoor@% olg%l onal |y
substi t ut edjuetibds from one to nine fluori nes or a pharmaceutically

accept abl e salt hm&t A group of conpounds which is preferred anong the
E group of co designated the F G oup, contains those conpounds

wherein Eis avhtewﬁlnzc‘arfdlm?gcmuaaén mgemferwmmamdgémaﬂomtunsatur ated six

30 nenbered rin t aken i ndependent each of £in optionally,

havi ng &ne Wﬁ'?h%@éﬁr%?ﬁﬁ eaép&'ﬂb%a@g“ rp@@gyr%@b’ﬁgturﬁgd\mgr ein said E

ring i s optyQRahéyb&aqngWptithalfuRsingtoneedditbnslarestdanil y on each ring with
(1; 86 al kox wherein said (Cl-C6)al kyl and

hal o, (Cl-C6)al kyl or (C

(Cl1- C8) al k@?iﬁ%%@f‘?ﬂqmﬂyﬁia@ QYERN arghbitreee: 1 y mono-, di- or
tri-substituted WH@&H%&MWR‘; Mgtif opfirally AofloS dwher ek tetraai d E bicyclic ring
is nmono-substituted with a fully wunsaturated six nenmbered ring Rio

optional ly Smaeﬁthf@ddﬁ@mﬂé'ﬂtb’awlﬁhha'@uéWQ&WdamWBe%(ﬂ@ﬂ@ﬁ VBigYhom oxygen and

t t tituted
ndependent Fy CoRReALelEH stie CRaR o pRR et TBpmall mBhe S sl koxy

wher ei n saiattif- @Jbsﬁﬂ)ted klyllepam@ntlywltb@mlocs)fwﬁm)(yo@u%tﬁ:d)@ﬂé@t)’s are al so
Klgtzkgn\?\llnge%ﬁ ﬁc106 y(':tggﬁ%ﬁﬁj%ﬁL éﬁgﬁlonhgﬂ ﬂﬁ&#}e ni t'&‘gggﬁl gt \(])ml tso
whi ch t hey omeao alrtesfiveides;o form a parti aI |y saturated or fully saturated
five 15 to six frephereterh A%t LodphbypdRikhipHoBe A4e)Elonal heteroat om
15  alkyl wherein said (C4-Cg)alkyl is optionally mono-, di- or tri-substituted
independently with halo, hydroxy, (C-Cs)alkylthio, (C4-
Ce)alkyloxycarbonyl, or mono-N- or di-N,N-(C4-Ce)alkylamino or Q';
wherein Q and Q' are each independently a partially saturated,
fully saturated or fully unsaturated three to seven membered ring
20 optionally having one heteroatom selected independently from oxygen
and nitrogen;
wherein said Q and Q' ring are each independently optionally
mono-, di- or tri-substituted independently with halo, hydroxy, oxo, (C1-Ce)
alkyl or (C4-Ce)alkoxy wherein said (C+-Cg)alkyl substituent is also
25  optionally substituted with from one to nine fluorines or a pharmaceutically
acceptable salt thereof.
A group of compounds which is preferred among the E group of
compounds, designated the F Group, contains those compounds wherein
E is a bicyclic ring consisting of two fused fully unsaturated six
30 membered rings, taken independently, each of said rings optionally

having one nitrogen atom;



sel ected i ndependently from oxygen and nitrogen; wherein said NR2R3 ring is
optionally nono- or di-substituted independently with halo, oxo, (Cl-C6)

al kyl or wGb3@®iat koxy wherein said (Cl-C6)al kyl substit ®emtiBox00sT® i onal | y
mono-, di- or tri-substituted 20 indel®endently w th oxo, (Cl-C6)al koxy and
said (Cl-C6)al kyl substituent is also optionally substituted with from one
to nine fluorines or a pharmaceutically acceptable salt thereof. A group
of conpounds which is preferred anong the F group of conpounds, designated

the G Group, conihbmsn $41@EaingAsBpticHANy WRbebidi-sébstuted @ bicyclic ring
consisting of two fused fully unsaturated six nmenbered rings, taken

i ndependent infeP@agantls PN £apky ”FQ W8 haler (GEmad)aligl Ohé&r%a'b% ni trogen atom
wher ei n sai gpErdid ggd (@1 J;&kgq%[jﬁg @qla?% )p%:%%lt l%H{%sérb i ndependent|ly on

each ring wth hal o, oxy wherel n said
( Cl1- C6) al kyPptignally mpn%)ia|0k6k§ub§uw§etd indeprrsientyewith balopand onal |y nono-, di -

or tri-sybstitut mj%q I 0 / 2197 PCT/1B03/ 00573
20 vvherel n said Eq% cyclrc rrn hé’nr@ %%s%sﬁﬁ?edtwdwan@ a fully

unsat ur at edussaturatedisin mdmberegl rR(g(R pptiarey hgvihgvhe heteneatbmt er oat om _

sel ected i ngleq&qg&i%%égngengﬂrgﬁ%g{geﬁ%ggBtrlt?{qg en; wherein said R1IO ring is

optional |l y nono- i-su Iy50n each ring with hal o,
(Cl-ce) al kyl or \(vﬁﬂretﬁ@aad RExingudepiisnallp aiodo{ 6¥1diSabstitlegl irR@enddrtyCo) al koxy

substituents_are al so. o |o or tri-substituted
i ndependent %90t AT 'b @aﬁw%@éﬂ?"@‘ymr%Sﬁ'rdécegﬁ"‘iyh%@pendent |y
H Q a0 (C(D1m)allaixktﬁhbstﬁlﬁbnt@ﬂealéb eptichallyhok®), al- ley tri-ssbs@Ritdpnal |y mono-,

di- or tri-sybstitute dependently with halo or Ql; wherein Q and QL are
each |ndepéﬂg‘°e9ﬂ tiY‘f"Lﬂ “?r) Osaturated or fully wunsaturated five to six

menbered ring opjiscNthPy havi ng one heter oatom sel ected i ndependently from

oxygen and nitrogen;. 15 wherein said Q and ring are each i ndependently
optionally non QS?'”(!I? aéﬁﬂ%tqaﬂtheeték?m%ﬁ@%é'ﬁh the pifregematos to( C1- C6) al kyl
or (G- which they are attached to form a partially saturated or fully saturated five

156 to six membered ring optionally having one additional heteroatom
selected independently from oxygen and nitrogen;

' wherein said NR®R® ring is optionally mono- or di-substituted
independently with halo, oxo, (C4-Cs) alkyl or (C4-Cg)alkoxy wherein said
(Ci-Ce)alkyl substituent is optionally mono-, di- or tri-substituted

20  independently with oxo, (C;-Ceg)alkoxy and said (Cs-Cg)alkyl substituent is
also optionally substituted with from one to nine fluorines or a
pharmaceutically acceptable salt thereof.

A group of compounds which is preferred among the F group of
compounds, designated the G Group, contains those compounds wherein

25 Eisa bicyclic ring consisting of two fused fully unsaturated six
membered rings, taken independently, each of said rings optionally
having one nitrogen atom;

wherein said E ring is optionally mono- or di-substituted
independently on each ring with halo, (C4-Cg)alkyl or (C4-Cg)alkoxy

30  wherein said (C1-Cg)alkyl and (C1-Cg)alkoxy substituents are also

optionally mono-, di- or tri-substituted independently with halo; and



C6) al koxy wherein said (C -C6)al kyl substituent is also optionally
substituted with fromone to nine fluorines or a pharnmaceutically

accept ablwogalor2ivhereof . 20 A preferred group of conpound®CTdBed/@azd ed t he
H Group, contains those conpounds hating the Fornula | as shown above
wherein A-Bis CHN Dis carbonyl; Gis carbonyl and the asterisked
carbon to which it is attached has 25 R stereochem stry; mand n are each
2; ris3; the dashed line is absent; and Eis a bicyclic ring consisting of

two fused fully wns@méa@@bnéycv@nﬁ@ns mMéhGeMRAARMRRE 8fully ngs, taken
i ndependent |y, each of said rings_gptionally having oné to four nitrogen

atoms; WO 087sfigreted Spemeiben g opioRHkMaving sapdIeterestag i s optional 'y
mono-, di - &dledtbd m‘iféPéﬁdédﬂW@m b%@ﬁ%ﬂg‘fﬂw on each ring with hal o,
hydroxy, (C1- C6) al ky al kox yal kyl thio, or nono-N- or

di - N, N—(Cl C6) al wperaiﬂwi ﬁherm Iﬁomrca"(/monoear)@supsntam ijdepe@dyntlyk oxy
substit opral }

i ndepen ent @n ﬁﬂqﬁﬂiﬂ?ﬁél'o Qﬁ égza"?PBP 61 % alk O\énneltr%@ sﬁ?jb(ﬁ%.r(% %e@?a%%d
wherei n sai @?/ @ebﬁlmlwbstrwe@s ake aiwopmmdiy manbeaﬂl-wrtmsubsilwtéq/ unsat ur at ed

five to sev {f‘%'§ hag R10 optionally having one to two heteroatons
sel ected |n e enden rom oxygen sul fur and nitrogen; 10 wherein said
R10 ring is optlbnd‘lﬁi ®mono-, - or tri-substituted independently with

or a1 (1 ooy DA Hzérsreecﬁ Beparentl B 0 R FatAkEL- CB) al koxy
subst i tl0entwhereia saids(mctmauqmw dptionalyamondl| di-@F ti-iibsitifdsd i t ut ed

i ndependent.| rexy or fromone to nine fluorines or a
phar naceuh%ieme?dﬁ%t@'e‘ﬁ'hém@ °%kQ'%t" 15 thereof. A group of conpounds which is

preferred anong vt/f’m?elH Cméﬁ@lm @fe e&NRALSHIenfES dRahRFateADr kullf oup, contains
those Conp%l#]rs]gtsurateg flve to six membered ring optionally having one heteroatom
selected independently from oxygen and nitrogen;
15 wherein said Q and Q' ring are each independenfly optionally
mono- or di-substituted independently with halo, (C4-Cs) alkyl or (C;-
Ce)alkoxy wherein said (C;-Ce)alkyl substituent is also optionally
substituted with from one to nine fluorines or a pharmaceutically
acceptable salt thereof.
20 A preferred group of compounds, designated the H Group,
contains those compounds having the Formula | as shown above wherein
A-B is CH-N;
D is carbonyl;
G is carbonyl and the asterisked carbon to which it is attached has
25 R stereochemistry; |
m and n are each 2;
ris 3;
the dashed line is absent; and
E is a bicyclic ring consisting of two fused fully unsaturated five to
30  seven membered rings, taken independently, each of said rings optionally
having one to four nitrogen atoms; -



Eis a bicyclic ring consisting of two fused fully unsaturated five to six
menbered rings, taken independently, each of said rings optionally 20
havi ng orwotod/0r21®7 ni t rogen atons; wherein said E ring i s @oTiBesiosys nono-
or di-substituted independently on edch ring with hal o, hydroxy,

(C1l-Co)al kyl, (Cl-Co6)al koxy or (Cl-C4)al kylthio wherein said (Cl-C6)al kyl
and (Cl-C6)al koxy substituents are also optionally nono-, di- or
tri-substituted i ndependently 25 with hal o, hydroxy or fromone to nine

{1 uorines: and wher eh Bl il bl fR0BsRuBg | tuted i th o

fully unsaturat ri’n otlonally having one to
two heter @Bd@ﬁly&ﬁtﬁbhlrm@em'emm]myyrdkyd&@sm (CeGhalkoxyand ni tr ogen;

wh 0 .1 atut d 30
ndependentByCrplatig: o RCR N TC R bR bt TG or

(C1- C4) al kyd, }a*n{ypand\/(@’-egéllk@a} shibsfiliofi6 aad Kb oﬁﬂmhe(ll@incﬁﬁ} ail-kmxy substituents
are al so optional | 3/072197 PCT/ hl? 3/ 00 22 .nmono- or

tri-subBti ﬁruﬁ@bft'itﬁﬁéwﬂé'ﬁﬁqr@y\)ﬁ'qwa% FOKY, f69<'§7 98F 19 PR, oneI to nine

fluorines m éghghgaceutl cally acceptable salt thereof. A group of
conpounds ich is preferred among the | group of conpounds, designated
the J Group, comthereis spidds bicydigpivdigimonpradestited withiadully i cyclic ring

consi sti ng ﬁrsathyg?et% & gé’&lgh YndiRRAbd iRg RY o?itléném/rﬁé‘i‘/l’r@]cbrfé 8350 taken

i ndependent said rings optional havi n% one nitrogen atom
wher ei n salhdteIantomg selﬁctq@mmmd?nﬂvﬁfmn oesygem, Selfl§ ANCNIQEEN; | ndependent |y on

each r| g Wi th §ﬁ1<e%1m é%j F@%@@(&Lﬂ;@?alﬁl%o@)@l BP%ysub%ﬂuMere' n said

(C1- CG IkyI al ko uents are also optionally nono-, di-

or tri- submdepenmtiywdtbﬂmmmwmymﬁﬁe)ﬁ{yb Caﬁebalhﬂhbr(@n R 88y thie @i cycl ic
opt onal 1y oG g she fidpereal gt neigaie (S ERa Rl IR ehERok 00 o
ni trogen; bbbstinesres aresaiscdoﬁﬁdhaﬂy mgmbs depr tres@ﬁtlwted)mdepmdemly willbst i t ut ed
wher o1 1 sateio, BSreR) & T SRnde nredPefed sty ok
optiongkl y thgeer. , di- or tri-substituted independently with halo or a
pharmaceuti cal Iy &%ﬁg %% gg%gousna stwhlctheirs%?gf'erred among the H group of
compounds, designated the | Group, contains those compounds wherein
E is a bicyclic ring consisting of two fused fully unsaturated five to
six membered rings, taken independently, each of said rings optionally
20 having one to two nitrogen atoms;
wherein said E ring is optionally mono- or di-substituted
independently on each ring with halo, hydroxy, (C+-Ce)alkyl, (C1-Ce)alkoxy
or (C4-Ca)alkylthio wherein said (C4-Ce)alkyl and (C4-Ce)alkoxy
substituents are also optionally mono-, di- or tri-substituted independently
25  with halo, hydroxy or from one to nine fluorines; and
wherein said E bicyclic ring is mono-substituted with a fully
unsaturated five to six membered ring R'® optionally having one to two
heteroatoms selected independently from oxygen, sulfur and nitrogen;
wherein said R' ring is optionally mono-, di- or tri-substituted
30 independently with halo, hydroxy, (C-Ce)alkyl, (C1-Ce)alkoxy or (C4-Cs)alkylthio
wherein said (C4-Cg)alkyl and (C4-Cg)alkoxy substituents are also optionally



A preferred group of conpounds, designated the K Group, 20 contains those
conpounds having the Fornula | as shown above wherein A-Bis CHN, Dis
car bonyl ;wa@m®7nar bonyl and the asterisked carbon to whi cirCTtIBO®00&13 ached
has R stereochem stry; 25 mand n ar®2 each 2; ris3; the dashed line is
absent; and J is NR2R3 wherein R2 and R3 can be taken together with the
nitrogen atomto 30 which they are attached to forma partially saturated
or fully saturated five to seven nenbered ring optionally having one

addi tional hetergatqm | [ t iner 0gen and
Sai d ring GG n-a@%@ﬁ%@%@E@W&ﬁ@/%%é%@%?‘?@@%“ﬁﬁ
( C1- C3) al kyfjuoRmésdort prigmaogiticalhahdopptadle sajt theveohet er oat om  sel ect ed
i ndependent I?/ from og)(ygen S%H ur, .and ni%ft anJp'rgug id NRRR3 ring is
opti onal |y nono-A 9igHR oF gorhpo St"’é'?'?arb'-s RL Sgr%g?ﬁ]te i no%peng-lent ly with hal o,
\rll\%dr oxy, a_ragi(jlo gi'ﬁ%%;d@fiﬁﬁ?@d t}g@{] !ratmyp, coﬁta(r@lﬂ;\m)co?rrpophds (Nﬁmpegb_s) al koxy

erein sai - C6) al kyl substituent is_ optiqgna no-., di- or
tri-sub8tituted§ ﬁ@e‘fi@ﬁ%‘éﬁ'ﬂ@ {]‘OW'sttWch’&ult"(‘S‘? Eseﬂﬁ&&nﬁ,&u@ﬁ‘?ﬁ%, cyano, 0Xxo,
carboxy, (Gdsfbarahkingy 1 ifdépbndehtyo@hah bi/said Angessptionaint is al so

optional ly sul stltut_ed with fromone to nine fluorines; or wherein R2 and
R3 are eachavingegperifeaaenatem; Q or (C1-C6) 10 al kyl wherein said

(Cl-CB)al kyl is Méiﬁ@éildlé’riﬁ?@%ptioﬁény Abnd-or ussllpstiitddt ed i ndependent |y
wi th hal o, hydroxy, amno, nitro, cyano, carboxy, (Cl- C4)alkylthio,
( Cl1- C6) al kyhdepgodenstyron G%acbrfingdwtﬂW'O,dpr@?le)al‘{fwa((érce)@ﬂ‘)?é}’ kyl am no or Qi;

saturaia grerd G E R R AR G o BB e B8 "obti onal 1y
havi ng one dptiohally dmtoe,rdiemdriﬁwgﬁe'f@ﬂéqupﬁdgfp‘éludréﬁhth%loifaﬂém oxygen, sul fur
and nitrogen; whereln saldnQ &dingts foRg-<ab&inGag Withidggndent [y optional Iy
unsaturated six membered ring R'° optionally having one heteroatom
selected independently from oxygen and nitrogen;
15 wherein said R' ring is optionally mono- or di-substituted independently
on each ring with halo, (C4-Ce)alkyl or (C;-Cg)alkoxy wherein said (C4-Ce)alkyl and
(C+-Ce)alkoxy substituents are also optionally mono-, di- or tri-substituted
independently with halo or a pharmaceutically acceptable salt thereof.
A preferred group of compounds, designated the K Group,
20  contains those compounds having the Formula | as shown above wherein
A-B is CH-N;
D is carbonyl;
G is carbonyl and the asterisked carbon to which it is attached has
R stereochemistry;
25 m and n are each 2;
ris 3;
the dashed line is absent; and
Jis NR’R®
wherein R and R® can be taken together with the nitrogen atom to
30  which they are attached to form a partially saturated or fully saturated five
to seven membered ring optionally having one additional heteroatom

selected independently from oxygen and nitrogen and said ring optionally



mono-, di-, tri-, or tetra-substituted independently wth halo, hydroxy, 20
am no, cyano, oxo, carboxy, (Cl-C6) al kyl, (C2-C6)alkenyl, (C2-C6)alkynyl,
(Cl1- C6) alwoxp/071€1- C4) al kyl t hi o, wherein said (Cl-C6)al kylPCIubsyaosisent is
al so optionally substituted with from3one to nine fluorines or a
pharmaceutically acceptable salt thereof. A group of conpounds which is
preferred anong the K group of 25 conpounds, designated the L G oup,

contai ns those conpounds wherein J is NR2R3 wherein R2 and R3 can be taken

t oget her W piydedavit (tcﬁg,wkwbaarbhege hticRaI RingbRe RétbraRes to forma

partially saturated or fully saturated five to six nmenbered ring
optional I 'y $RISGIAE insiependrNtlY lORLIXYEER.SUSHE M NiOgect ed | ndependently from

oxygen and ni tr ogRBrein'E88 RIRPRSH W,plmol_%l_ogplopwa[y mono-, di-, tri-
or tetra- substituted independen Iy W t roxy, am no, oxo, (Cl-C6)

al kyl , WO ogybsliteryinperendsotly wis halo, qumammmpmq/ omeza&qu,sau d

Cl-Co6 I bstituted
(CL.C0) & ke Sy Nerto ko SN POR s @20 0pnglllichl i oubst 1Lt
(C1- Co) al kyd>ptt§>nbl‘ty inpoen ti- ios triagubstitoted inderdngestybgith chioredhydroty, f rom one to

i fl i dent | H,
(i op) i Ao e HRE Sl EICaE el ot S s RaRRT rono- i - or
tri-substi tsubstituennid efserapdionally substituted wth flopdoneso nlﬁélﬂu@ﬂr)e&] kyI t hio, (C1
Co6) al kyl rb r wher ei n
Q hnd Q1 ate. eaci iRiBahGERcT yr8 pch PHaPrIReCi T Bt & €50t ul 1y satur at e

or ful y ungiail whateat saiti(€sCh)alkglay opticnan foRd-, r dingr tubsti@kety havi ng one
het er oat om sel ect ed mﬂagendentl fromoxygen and nitrogen; wherein said Q
and QL ri ng"deRENGSRYY W ?J'Sn*&’éjﬁ‘? yaB: BIHRY PXRNORERIBOXY: i or

trl-substlt@,l)@ralyuhnﬁ@oﬂogamylbzéydwdhyhafmonm\ﬂroewm - (C1-C6) 15 al kyl or
wherein s Co6) al kyl substituent is also optionally

(C1-Co) al k 5@
subst it ut edoalplkd a’f‘}“@rﬁr&e to nine fluorines or a pharmaceutically
acceptabl e salt RaeRh and LA Badl inGEIBPRERNSa Phkaly sstuRief erred among the

L gr oup of
fully saturated or fully unsaturated three to eight membered ring optionally
having one to two heteroatoms selected independently from oxygen,
sulfur and nitrogen;
wherein said Q and Q' ring are each independently optionally
mono-, di-, tri-, or tetra-substituted independently with halo, hydroxy,
20  amino, cyano, oxo, carboxy, (C-Cs) alkyl, (Co-Ce)alkenyl, (C2-Ce)alkynyl,
(C4-Ce)alkoxy, (C1-Cs)alkylthio, wherein said (C4-Ce)alkyl substituent is
also optionally substituted with from one to nine fluorines or a
pharmaceutically acceptable salt thereof.
A group of compounds which is preferred among the K group of
25 compounds, designated the L Group, contains those compounds wherein
Jis NR?R®
wherein R® and R® can be taken together with the nitrogen atom to
which they are attached to form a partially saturated or fully saturated five
to six membered ring optionally having one additional heteroatom
30 selected independently from oxygen and nitrogen;
wherein said NR?R® ring is optionally mono-, di-, tri- or tetra-

substituted independently with halo, hydroxy, amino, oxo, (C4-Cs) alkyl,



conpounds, designated the M G oup, contains those conpounds wherein 20 J
is NR2R3 wherein R2 and R3 can be taken together with the nitrogen atomto
whi ch t heyoasm®7apt ached to forma partially saturated or fPaTBoB@sTH at ed
five to six nmenbered ring optionally24having one additional heteroatom

sel ected i ndependently from oxygen and nitrogen; 25 wherein said NR2R3 ring
is optionally nono- or di-substituted independently with halo, oxo,

(C1-C6) alkyl or (Cl-C6)al koxy wherein said (Cl CG) aI Kyl substituent is

optionally t b, oxo,

(C1- Co) al ko@r@?%f(&g Wh%E%& Sl@gs( >91a Lﬁﬂ) mltuuenggp }s(nc?wgp[af onal |y

substi tlt;f e domtitshb4titutad :ndepbndentlyewnﬂi chdoro Hesiraxy, @(csmp@aalkax;ef uti gal Iy ]
acceptable sa|t . r A grau un eferred anong the
L group of a@%‘iﬂ%&éﬁ%‘l@é&’@ﬂﬁ?%& '3 ﬂléo @@ﬂ%sm%ﬁ{t%c? WE'F‘)E 'Rese conmpounds
wher ei n V\D&?d@?rm&frudﬂ%él BOS/ 00573 25 J is NR2R3 wherein R2 and R3 are
each i ndependent | Gl- C6) al ky sai 1-C6) al kyl is
optiona®y nono-° ‘%h reIB,thqd %lﬁf@@??@frgﬁpe“ar%hﬂgbgng)erﬂrl(g '&F h halo or QL; 5
wherein Q %@I%e?ﬁ'ﬁseﬂ@‘wrﬁ@d%)ﬁg@ﬁfﬁda‘ﬂy?noanl | - sxtilsuBsdtear fully
unsaturated five to six ng opt| onal |y having one het eroat om

sel ected i rigegrandenty yith halm Bidjeren (endl)alkylinyéhr wherein said Q and QL are

each i ndepeg IH‘Pa‘iﬁ i ndependently with
hal o, (Cl-Cb6 §éﬂ2\fl %Ch%OH bPﬁ‘\@l;gN ?ggm r\p{/\%g&e’e&?n salrglézgil C6) al kyl

substituent is a’Vhﬁ:ﬁe@@ PO &) [aye sapfsindepansigntly & partipfyyeataigéed,o ni ne fl uori nes
or a ph\gsmafg édt&r%el dorQﬁﬂéﬁ@%% rﬁteﬁ%feettggé\%f emB\en@B%@”ed group of

conmpounds, ghat e cont al ns t ose conpounds having the
Formul a | amtushailmhaabwgmaméerean selegied indiepgrdantly fiongoxygasi sti ng of two
fused fully, rell at ed five to 15 seven nenbered rings, taken

i ndependentefri;{‘l-ﬁ "of said ri ngs optionally having one to four nitrogen
atons; wherein srehadelEsaldr@ ang @pirigaaralebyh imdapendeditly optiortally - subst i t ut ed

I ndependentr;qgnoq ndleg Ctn -stb8 utvé”dtlr?de%aengéntr}y {hohe}fo h(ygrloxg/:,6 A lf()f1l-Ce (C1-C6) al koxy,

15 alkyl or (C4-Cs)alkoxy wherein said (C-Cg)alkyl substituent is also
optionally substituted with from one to nine fluorines or a pharmaceutically
acceptable salt thereof.

A group of compounds which is preferred among the L group of
compounds, designated the M Group, contains those compounds wherein

20 Jis NR°R®

wherein R? and R® can be taken together with the nitrogen atom to
which they are attached to form a partially saturated or fully saturated five
to six membered ring optionally having one additional heteroatom
selected independently from oxygen and nitrogen;

25 wherein said NR®R® ring is optionally mono- or di-substituted
independently with halo, oxo, (C4-Cs) alkyl or (C+-Cg)alkoxy wherein said
(C4-Ce)alky! substituent is optionally mono-, di- or tri-substituted
independently with oxo, (C;-Cs)alkoxy and said (C4-Ce)alkyl substituent is
also optionally substituted with from one to nine fluorines or a

30 pharmaceutically acceptable salt thereof.

A group of compounds which is preferred among the L group of

compounds, designated the N Group, contains those compounds wherein



(C1-A)al kylthio, or mono-N- or di-N, N (Cl-C6)al kyl am no wherein said (01
20 C6) al kyl and (Cl-C6) al koxy substituents are also optionally nono-, di-
or tri-swbsiotaped i ndependently with hal o, hydroxy or fPEMIBEBOST ni ne
fluorines; and wherein said E bicycliZZ ring is nono-substituted with a
fully wunsaturated five to seven nenbered ring RLO optionally having one to
two 25 heteroatons sel ected i ndependently from oxygen, sulfur and:
nitrogen; wherein said R1IO ring is optionally nono-, di- or tri-substituted
i ndependently w .h&[ﬁb @, hydroxy, (Cl-C6)alkyl, (Cl-C6)al koxy,

(C1-C4)al kyl t hi )18 no-N- or di-N, N(C1-C6)al kyl am no wherein said

(Cl1- C8) al kyl andylidrainG®)amdkRdate eadtb Bideperatensly & Q, air$0:-Gpitalkyhal | y mono-, di -

or tri-substituted, ndependently with 30 hal o, hydr r fromone to nine
fluorines Wherein 1%%?@7’?%‘9%'&&%%0%’"ng%%sg@/?ﬁger ein R2 and R3 can
be taken tqg@éd@gaem;mﬁmomtﬁpgen atomto which they are attached to

forma partially saturated or fully saturated five menbered ring

t
opti onably havi hesaie Qad & GraPaibneeRANOISRIY %H"¥§?Eﬁ§‘?ag’\é§'@}ﬁdent ly from
oxygen and pishf PA1EH fi381th SRIbrideRel AR boRARIY havif bioRaleiztdm ( CL- C3)al ky|

said bridge optionally having one heteroatom selected independently from
oxygen, sulselecteshindependepbniromiexyesmarditfo8¢WR3 ring i s optional |y nono-,

Cyano,  oxor . car Ul PR b, 4D PEATRRERadenty ISbrliBhay ARy am ne
(CL- 06) al kydr dbsitssttitutecd independetiy pith dakel, (Gi-Gambiey! ordCs-Celalioxy - subst i t ut ed
(Cr- oyl kop e SR gt o2 bR Roshipa WBE D0V, |
subst i t ut edrom bhe to nine doerirnes aniarphaihacautioaly, aooep’t_a;h@r@iltﬁhmohnd R3 are each
rispendent | 1 QS B0 Hep IR R T 1) 13
hydroxy, argoRgaindthbs®compysunas hagingabe Forfniila Cd$ sihdwn aiove, wherein
Wher ei - and it ebleistn e G8RRsHe A 1S issavhaiept B e &Y "o Ul
sat ur ajgd Qovénhlembeisaiingsata@n tifdependentlyi ghdh oreszizbrregd optiogallypt i onal |y
having one to four nitrogen atoms;
wherein said E ring is optionally mono-, di- or tri-substituted
‘independently on each ring with halo, hydroxy, (C4-Ce)alkyl, (C1-Ce)alkoxy,
A(C1-C4)alkylthio, or mono-N- or di-N,N-(C;-Cg)alkylamino wherein said (C+-
20 Cg)alkyl and (C4-Ce)alkoxy substituents are also optionally mono-, di- or
tri-substituted independently with halo, hydroxy or from one to nine
fluorines; and
wherein said E bicyclic ring is mono-substituted with a fully
unsaturated five to seven membered ring R'® optionally having one to two
25  heteroatoms selected independently from oxygen, sulfur and nitrogen;
wherein said R ring is optionally mono-, di- or tri-substituted
independently with halo, hydroxy, (C4-Ce)alkyl, (C:-Ce)alkoxy, (C+-Cs)alkylthio, or
mono-N- or di-N,N-(Cs-Ce)alkylamino wherein said (C4-Ce)alkyl and (C4-Ce)alkoxy
substituents are also optionally mono-, di- or tri-substituted independently with
30 halo, hydroxy or from one to nine fluorines
J is NR?R®



20 having one to two heteroatons sel ected i ndependently from oxygen,

sul fur and nitrogen; wherein said Qand QL ring are each independently
optional Iwoowomi97 di-, tri-, or tetra-substituted indepemdadnBodpodidt h hal o,
hydroxy, am no, cyano, oxo, carboxy,26( Cl-C6) al kyl, (C2-C6)al kenyl,

(C2-C6) al kynyl, 25 (Cl-C6)al koxy, (Cl-C4)alkylthio, wherein said

(Cl1-Co6) al kyl substituent is also optionally substituted wwth fromone to
nine fluorines or a pharmaceutically acceptable salt thereof. A group of
compounds whi ch {feR AP BIPRSER 1heM AN e nRREROURARI desi gnal ed
the P G oup, contains those compoun erein E bi cyclic ring
consi sting wlfncln wmeyfa:setiamﬁdlpfmnsapartlaﬂ)eslatﬂrav@ QI’O‘UM setwigtgskiived rings, taken

i ndependent] o two nitrogen
Lt ome. 0 09158 B Pl bfEBIP RALAT S Kot ARk, L0 T LT OBEY
nono- or dlsei@dh@d indepedtientin frepemndggean byd aitrogan And isaig nmgtdptlhraadllg hydr oxy,
(C1- 06) al thio ein sald(Cl Co6) al kyl
b (oo Bos Brideb iRl RN sEd ipde apBaliy ot Fagtopedts

tri-substi tgg]@ﬁed mdepeardtany Ifmnﬁoxygéﬂﬂ, sulicandyittogaty or from one to ni ne
fluorines; and wherejn s bi cycli.c ring i s pono- stituted with a
fully unsat urat‘fé'ﬂ?rﬂr\/@"fggsgs ”%ﬁﬁ@?%”ﬁ"ﬁﬁ' ng'ogblof%li'érl y having one to
t wo heter%ilb@ﬂi&tewh@@ﬁe&@ehﬂsdwmnaanwdfoiyr amrwwm osidl| darioxgnd ni trogen;
wherein said R1O ri n IS or;)%yona or tri-substituted 10

i ndependent(CGy-Gal @'Hy'h 1126)3 Wre'(‘éﬂdd@) ;96)6}13" syhsiitueslis| koxy or

(CL- ONrd) kvddighay, HRs- PP ghokncihalorkoAtilticanicel pydrgigy subst tuent s
are al so opt'i onal’l , di- or tri-substituted independently with halo,
hydr oxy or amlomwaéox@(mpﬁ@oxw (GoFrplaleoxy and sait@eCaslkher ei n R2 and R3 can
pe taken !aQRLINGEN t%ugotdggonéufyrs%pgﬂu@hcemhtffbmw@éWn.haﬂmome% attached to

forma partially saturat saturated five to Six nenbered ring
optional |y havi my vdreeeindianddiizre Ieecierr@apmﬂenﬁrél-b&eq@nﬂe)pendent ly from

oxygen and enl'qh WA séﬂ@?&?—bgaﬁ(@l’ Ig o%y Horﬁg-,' §- OPil LBk egmno-, di-, tri-

or tetra
15  independently with halo, hydroxy, amino, nitro, cyano, carboxy, (C-

Cyalkylthio, (C4-Cg)alkyloxycarbonyl, or mono-N- or di-N,N-(C;-
Ce)alkylamino or Q';
wherein Q and Q' are each independently a partially saturated,
fully saturated or fully unsaturated three to eight membered ring optionally
20 having one to two heteroatoms selected independently from oxygen,
sulfur and nitrogen;
wherein said Q and Q' ring are each independently optionally
mono-, di-, tri-, or tetra-substituted independently with halo, hydroxy,
amino, cyano, oxo, carboxy, (C1-Cs) alkyl, (C2-Cg)alkenyl, (C.-Cg)alkynyl,
25  (Ci-Ce)alkoxy, (Ci-Ca)alkylthio, wherein said (C4-Cg)alkyl substituent is
also optionally substituted with from one to nine fluorines or a
pharmaceutically acceptable salt thereof.
A group of compounds which is preferred among the O group of
compounds, designated the P Group, contains those compounds wherein
30 E is a bicyclic ring consisting of two fused fully unsaturated five to
six membered rings, taken independently, each of said rings optionally

having one to two nitrogen atoms;



20 substituted independently wth hal o, hydroxy, am no, oxo, (Cl-C6) alkyl,
(C1-Co6) al koxy wherein said (Cl-C6)al kyl substituent is optionally nono-,

di - or trwoalsipt uted i ndependently with chloro, hydroxyPCFAB)3/00573
(Cl1-C6)al koxy and said (Cl-C6)al kyl Fubstituent is also optionally
substituted wwth from one to nine fluorines; 25 or wherein R2 and R3 are
each independently H Q or (Cl1-C6) alkyl wherein said (Cl-C6)al kyl is
optionally nono-, di- or tri-substituted independently with halo, hydroxy,
(Cl-C4)alkylthio,, (Cl C6)al kyl.oxycarbonyl . or . o or

di - N, N- (C1- C6) al W?‘fgrﬁlﬁ ?%a gr””é's, OB/W@E% nes %{ndd_g%?é%gdr\{_gd each independently a
partia'|%bsﬁag%@#ﬁﬂﬂyo@@aéWFTgwﬁﬁhgb@hﬁﬂoﬂm(Gﬁc&amﬂnﬁhﬂ?ﬁdhﬂg thgee tg
seven nenbered ring optionally | n roatom sel ect ed i ndependently
f r om oxygenor %@)ﬁ%ﬁ@@é&hef%S@@M@%ﬁWﬁ‘%&%&% 28 wherein said Q
and QL ringg@HBr@hshrt REBRPAGEAN o diodatilsubstitoed-indepiendertly
tri-substituted I ndependently wi'th hal o, hydroxy, oxo, (Cl-C6) alkyl or

(C, - 08) @ kowih twler eydioxyerdrqnconety) BiNR YIHOrF8s87% uent is al so optional |y

substituted wt e et idBnd WM Hoe DRt Wikps pRaigeutically 5
accept abl e salth‘fvﬁée@emo .l E%ﬁ#errdeg %pup gf corrpounglﬂsarl,9 designated the Q

Goup, conurmatiateddive te sixpormirred 400 )’ entionslr RAMIRG PNt téRown above
e e WAL A0 bR Sa oyl BAlEast sfosach 2L 1, L5 >
nmor phol i no; or herBini said:a?obm%k optiq@aily moaph@ingr tri-gykgitited are each 2; r is
3 10  independently with halo, hydroxy, (Ci-Ce)alkyl, (C1-Cs)alkoxy or (C+-Ca)alkyithio
wherein said (C1-Cg)alkyl and (C4-Cg)alkoxy substituents are also optionally
mono-, di- or tri-substituted independently with halo, hydroxy or from one to nine
fluorines
Jis NR?R®
15 wherein R? and R® can be taken together with the nitrogen atom to
which they are attached to form a partially saturated or fully saturated five
to six membered ring optionally having one additional heteroatom
selected independently from oxygen and nitrogen;
wherein said NR®R® ring is optionally mono-, di-, tri- or tetra-
20 substituted independently with halo, hydroxy, amino, oxo, (C4-Ce) alkyl,
(C:-Ce)alkoxy wherein said (C;-Ce)alkyl substituent is optionally mono-, di-
or tri-substituted independently with chloro, hydroxy, oxo, (C4-Ce)alkoxy
and said (C1-Cs)alkyl substituent is also optionally substituted with from
one to nine fluorines;
25 or wherein R? and R® are each independently H, Q, or (C4-Ce)
alkyl wherein said (C+-Cg)alkyl is optionally mono-, di- or tri-substituted
independently with halo, hydroxy, (C+-C4)alkyithio, (C+-
Ce)alkyloxycarbonyl, or mono-N- or di-N,N-(C4-Ce)alkylamino or Q';
wherein Q and Q' are each independently a partially saturated,
30 fully saturated or fully unsaturated three to seven membered ring

optionally having one heteroatom selected independently from oxygen

and nitrogen;



20 the dashed line is absent; A-Bis NCH Eis 9-anthryl; and J is di-

| sopropylamno; or c¢. Dis carbonyl; 25 Gis carbonyl; mand n are each 2;
ris 3; tweodasned |ine is absent; A-Bis NCH 30 Eis ®canBowopss and J
is 2,2,2,-tri-fluoroethylam no; or 8 D is carbonyl; WD 03/072197
PCT/1B03/ 00573 29 Gis carbonyl; mand n are each 2; r is 3; the dashed
line is absent; 5 AABis NCH E is

7-ch|oro-2-(4-ch|oro phenyl ) - 6- nethyl quinolin-4-yl; and J is nDrphoIino;
or e. Dis carbon

dashed line is awgﬁfr?fn Sa'%\&lfr\%railiﬂ fe%%*:ﬁ”"@%g {?q]eq{ﬂﬁoﬁﬁ&i}m& 3 |!ss 3; the

N-cycl ohexyhond¥, Ufi@lﬁtrpmﬁstlwmmndepﬁndeﬁﬂy With Baloaht;hlinmgyl, oxG(CsCear bonyl ; m and
n are each g lky!l orr (C1-C%alkoxy wherein said (C;-Cg)alkyl substituent is also
optionally substituted with from one to nine fluorines or a pharmaceutically
5  acceptable salt thereof.
A preferred group of compounds, designated the Q Group,
contains those compounds having the Formula | as shown above wherein
a. D is carbonyl;
G is carbonyl;
10 m and n are each 2;
ris 3;
the dashed line is absent;
A-B is N-CH;
E is 9-anthryl; and
15 J is morpholino; or
b. Dis carbonyl;
G is carbonyl;
m and n are each 2;
ris 3;
20 the dashed line is absent;
A-B is N-CH;
E is 9-anthryl; and
J is di-N,N isopropylamino; or
c. Dis carbonyl;
25 G is carbonyl;
m and n are each 2;
ris 3;
the dashed line is absent;
A-B is N-CH;
30 E is 9-anthryl; and
J is 2,2,2,-tri-fluoroethylamino; or

d. D is carbonyl;



20 the dashed line is absent; A-Bis NCH E is 9-anthryl; and J is

N-cycl ohexyl, N-ethyl amno; or g. Dis carbonyl; 25 Gis carbonyl; mand
n are eacwo3/072197s 3; the dashed line is absent; A-B isPRTABH3/BO7E is
9-anthryl; and J is 6-fluoro-2-nethyl293, 4-di hydro-2H quinolin-1 -yl; or h.
D is carbonyl; WO 03/072197 PCT/1B03/00573 30 G is carbonyl; mand n are
each 2; r is 3; the dashed Iine is absent; 5 A-Bis NCH E is 9-anthryl;

and J is Ncycl obutyl am no; i. Dis carbonyl; Gis carbonyl; 10 mand n
are each 2; r ﬁ?‘ ldashed line is absent; A-Bis NCH E is
2, 6-di phenyl pyr|dI PI and 15 J is nor phol ino, or j. Dis carbonyl; G

is carbonyl; m arrdanrd e eaatte; 2; ris3;
ris 3;
the dashed line is absent;
5 A-B is N-CH;

E is 7-chloro-2-(4-chloro-phenyl)-6-methyl-quinolin-4-yl; and
J is morpholino; or
e. D is carbonyl;
G is carbonyl;

10 m and n are each 2;
ris 3;
the dashed line is absent;
A-B is N-CH;
E is 9-anthryl; and

15 J is N-cyclohexyl, N-isopropyl amino; or
f. D is carbonyl;
G is carbonyl;
m and n are each 2;
ris 3;

20 the dashed line is absent; |
A-B is N-CH;
E is 9-anthryl; and
J is N-cyclohexyl, N-ethyl amino; or
g. D is carbonyl;

25 - G is carbonyl;
m and n are each 2;
ris 3;
the dashed line is absent;
A-B is N-CH;

30 E is 9-anthryl; and
J is 6-fluoro-2-methyl-3,4-dihydro-2H-quinolin-1-yl; or
h. D is carbonyl;



20 the dashed line is absent; A-Bis NCH E is 9-anthryl; and J is

4-di met hyl am nocar bonyl pi perazino; or k. Dis carbonyl; 25 Gis carbonyl;
m and n awe ach92; ris3; the dashed line is absent; A BCraB@#osr330 E is
9-anthryl; and J is norpholino; or 3. Dis carbonyl; WO 03/072197
PCT/1B03/00573 31 Gis carbonyl; mand n are each 2; ris3; the dashed
line is absent; 5 A-Bis NCH E is 2,6-diphenyl-pyridin-4-yll; and J is
2-oxa-5-aza-bicyclo[2.2.1 ]hept-5-yl; or m Dis carbonyl; Gis carbonyl;
10 mandnar eeach2g js talpdnyl; the dashed line is absent; A-Bis NNCH Eis
9-anthryl; and 15 J is 3,%-di met hyl norpholino; or n. Dis carbonyl; Gis
carbonyl; m and M ade eg@ach2; r is 3;

ris 3;
the dashed line is absent;
5 A-B is N-CH;
E is 9-anthryl; and
J is N-cyclobutylamino; or
i. Dis carbonyl;
G is carbonyi;
10 mand n are each 2;
ris 3;
the dashed line is absent;
A-B is N-CH;
E is 2,6-diphenyl-pyridin-4-yl; and
15 J is morpholino; or
' j. Dis carbonyl;
G is carbonyl;
m and n are each 2;
ris 3;
20 the dashed line is absent;
A-B is N-CH;
E is 9-anthryl; and
J is 4-dimethylaminocarbonylpiperazino; or
k. D is carbonyl;
25 G is carbonyl;
m and n are each 2;
ris 3;
the dashed line is absent; \
A-B is CH-N
30 E is 9-anthryl; and
J is morpholino; or
I. Dis carbonyl;



20 the dashed line is absent; A-Bis NCH E is 9-anthryl; and J is

3, 5-di net hyl norpholino; or o. Dis carbonyl; 25 Gis sulfonyl; mand n are
each 2; wp3/0721be dashed line is absent; A-Bis N CH 30CEIB&/@5znt hryl;
and J is norpholino; or p. Dis cardonyl; WD 03/072197 PCT/1B03/ 00573 32
Gis carbonyl; mand n are each 1; ris3; the dashed line is absent; 5 A-B
is NCH Eis 9-anthryl; and J is norpholino; or pharmaceutically
acceptabl e salts of said conpounds. A preferred group of conpounds are the

conmpounds 10 (3 n-9-yl - [ 3- (nmor phol i ne-4-carbonyl )-[ 1,
4' ] bi pi peri di nyl b1‘6\%H()?&Iﬁﬁxt hanone,;

(3R)-1' - (Ant hracanen@naa&ennmya) [1, 4" ] bipiperidinyl-3-carboxylic acid
di i sopropyl am de ( 3R) - 1' - (Ant hr acene- 9- car bonyl ) - [

1, 4" ]bipiperidi nyf -carboxylic acid (2,2,2- 15 trifluoro-ethyl)-am de;
(3R - the dashed line is absent;

[ 7- Chl oro-2-(4-chl ot o- nyl ) - 6- met hyl - qui nol i n-4-yl]-[3-(norphol i ne-4-
car bonylé) [1, 4 ]gl'% Splgﬁggl nyl -1' -yl ]-net hanone;

(3R)-1' - (Ant hr acgngg%—@iph@qmwr)mrﬁ 4.yh! 3 pi peri di nyl - 3-carboxylic acid

cycl ohexyl - i sopr Ospgloxa-S aza-blcyclo[z 2.1]hept-5-yl; or

m. D is carbonyl;
G is carbonyl;

10 m and n are each 2;
ris 3;
the dashed line is absent;
A-B is N-CH;
E is 9-anthryl; and

15 J is 3,5-dimethylmorpholino; or
n. D is carbonyl;
G is carbonyl;
m and n are each 2;
ris 3;

20 the dashed line is absent;
A-B is N-CH;
E is 9-anthryl; and
J is 8,5-dimethylmorpholino; or
0. D is carbonyl;

25 G is sulfonyl;
m and n are each 2;
ris 3;
the dashed line is absent;
A-Bis N-CH;

30 E is 9-anthryl; and
J is morpholino; or
p. D is carbonyl;



20 (3R)-1'-(Ant hracene-9-carbonyl)-[ 1,4']bipipe ridinyl-3-carboxylic acid
cycl ohexyl - ethyl-am de; (3R)-

Ant hr acenw®-081073187 ( 6- f | uor o- 2- net hyl - 3, 4- di hydr o- 2H qui nolPCraBd3/@ardbonyl ) -
[1,4' ] bipi peridinyl-1'"-yl]-nmethanone;32 '
(3R)-1' - (Ant hracene-9-carbonyl )-[1, 4" ] bi pi peridinyl-3-carboxylic acid 25
cycl obutyl ani de; (3R)- ‘

(2, 6- D phenyl - pyridin-4- yI) [3 (mor phol i ne-4-carbonyl)-[1, 4" ] bi pi peridi nyl -

1'- yl]-nmethanon %36) - (Ant hracene- 9- car bonyl ) - [
1, 4' ] bi pi peri di n% é’f‘%'onyl ] - pi perazi ne-1- carboxylic acid di methyl ani de;

30 (cis-)(1'S, mandn are each 1;
3'R)-ant hracen-9-yl -{4-] 3- (m)rphol i ne-4-carbonyl)-cycl ohexyl ] -
pi perazi n- 1-yl } - ftt$anone; WD 03/ 072197 PCT/ |1 B03/ 00573 33 (3R)

[1'-(2,6-Di phenylth&d(édh@timﬁe‘?sélﬁehﬁnyu [1, 4" ] bipiperidinyl-3-yl]-(2-oxa-5-a
za- bicyclo[2.2.1 helgt -yl)-nmet hanone;
(3R) - Anthracen-9 1 Hreso- 3, 5- di net hyl - nor phol i ne- 4- car bonyl ) -

[ 1, 4" ] bi pi peridi % Lyt aAgt hanone; 5 (3R)-
Ant hracen- 9-yl - gy anSledl met hyl - nor phol i ne- 4- car bonyl )
[1,4']bipi per| d| dys mggrply)lupo met hanon e;

Ant hracen- 9-yl - [ 3; (IR RREIHdaRy deceptdoi¥disdi Sar ddmhgdiungs. di nyl - 1" -yl ] -met han

one
( 3R) Ant hr acen- 9- Y prferied 9ra$ di sompoeyhdsrareghe icompoundsar bonyl ) - [ 1, 4' ] bi pi peri

dinyl - 1°0-yl Lom ) A

(3R) - An%%r ac(éﬁygm&l?&%geﬁ %Iﬁgérﬁ]ro%holh?%‘el Cﬁ"bé’é‘P’Bé1 4 ‘3""8‘”""'“\" i %I] 1-yl]-azetidin-
1-yl } - met hanefteinoae; phar maceuti cal |y accept abl e salts of said conpounds.
Anot her asp i s _inyention.i rect t f treating
obesity, zﬁ% K‘Q)@F@?@ e IR IHH; [%ﬁ%B'PFP BYIfQ%§$éQ%g§C%hyperl i pi demi a, 15
hypoal phal i pppipsidn@as;a, Metabolic Syndrone, diabetes nellitus (especially
Type I1), hy erlnsullnema aired gl ucgse tol erance, n resistance,
di abetic co r%&@”tﬁf?é’enﬁlgﬁ?tﬂggﬁ’l' Jdt 6§$B'peﬂ iBWrGATRP % CaSQS’Qg%gry hear t

di seaseyg fﬂ%&h&hﬁf_gﬁﬁ em a, stroke, polycystic ovary disease,
cerebrovascul ar di sease or congestive heart failure in a manmal (i ncl uding

a human bei (@) WhEelaree-(¢ehpra- B*af«ryaﬁ mpthybavingineGyd-i5-tmarsheline-4
therapeut i cgl b\ af f1effipiSerfiMtyFhethanone;
(3R)-1'-(Anthracene-9-carbonyl)-[1,4']bipiperidinyl-3-carboxylic acid cyclohexyl-
isopropyl-amide;
20 ' (3R)- 1'-(Anthracene-9-carbonyl)-[1,4']bipiperidinyl-3-carboxylic acid cyclohexyl-
ethyl-amide;
(3R)- Anthracen-9-yl-[3-(6-fluoro-2-methyl-3,4-dihydro-2H-quinoline-1-carbonyi)-
[1,4']bipiperidinyl-1'-yl}-methanone;
(3R)- 1'-(Anthracene-9-carbonyl)-[1,4']bipiperidinyl-3-carboxylic acid
25  cyclobutylamide; |
(3R)- (2,6-Diphenyl-pyridin-4-yl)-[3-(morpholine-4-carbonyl)-[1,4']bipiperidinyl-1'-
yll-methanone;
(3R)-4-[1'-(Anthracene-9-carbonyl)-[1,4']bipiperidinyl-3-carbonyl]-piperazine-1-
carboxylic acid dimethylamide;
30 (cis-)(1’S, 8'R)-anthracen-9-yl-{4-[3-(morpholine-4-carbonyl)-cyclohexyl]-

piperazin-1-yl}-methanone;



conpound of Forrmula I, a prodrug of said conpound, or a pharnmaceutically
acceptabl e salt of said conpound or prodrug. Yet another aspect of this

i nventi orwpD3@7r1ect ed to nethods for treating obesity inPaTrBo@E73

(i ncluding a hurman being) by adm nist®ring to a manmal in 25 need of such
treatnment an obesity treating anount of a Fornmula | conpound, a prodrug
thereof, or a pharmaceutically acceptable salt of said conmpound or of said
prodrug. Yet another aspect of this invention is directed to nmethods for

P e R e b s

Formul a | ccamy@b[gjz1]5hepf-5®r)ugetha)rhortehereof or a phar maceuti cal |y acceptabl e

salt of sai sai d rod u CT/ | BO3/ 00573 34
Yet anot her ( g@b@ngtgra&@nt%ylgé (RGEAPi%S @VEF‘P\ASPg g’(?%#ez]%@)ds for treating an
over wei ght qpaq{l, b,bgm,mn 1ay|!|’r.ﬁ{§ﬁ$dnoﬁbnc| udi ng a human bei ng) by adm nistering
to a mammual ed such treatnent ah ov rvvelqght (o nd|t|on treating

amount of e(3ﬁbv°ﬁ‘ﬂ1fa°‘=}” %‘dhﬂ@d@ﬁ@ﬁ -dimstadmpsphdliep s rb?ﬂ a phar maceutical ly
accept abl e or of said prodrug. Yet another aspect
of this i nvi‘1314 b|%|ﬁer(?é| gl to ﬁgi hods for treati n% hypertriglyceriden a
in a mammal A(mmecm%yt;[%(mmmlnbeh sidhonpy [ ladibinperidavi-hgylkwethaner@mal i n need
of such tre i la |
conpound, ﬂ%’%ﬁé‘ﬂ%"? ﬁer e@?'%%%*‘ﬁ‘g‘w Lplhts ﬁéa?-lg?/l%g@gg[‘) %)Iﬁp tym(;f 10
sai d conpoundylpmetifansaed pr odr ug. Yet anot her aspect of this |nvent| on is

uran. bof ngfSBASARoR St i g PR b Beln T o et &
hyper | |hp| demﬁ}tmémla}hbm arm;mll; of a tFO1[ rrullg I corrpound g pr od][ ug trd1er eof ,
or a pharmaceutica cepta 0 sai d conmpound or of sai

pr odr ug. Yetorﬁh'i‘fm?éﬁx'éf?ﬁléé cqpﬁatﬁﬁﬁgﬁq W\P@H?th‘é’g& rected to methods for

treating hypoal phatHepaBpést of tHindentidnds TRe6IEd to( inBRbUs oNEeatingwbesiyhei ng) by
adm nistering to a mamml .in need of such treat

hypoal phal i ﬁ@;?rvéf"\éq'gmﬁPﬁd'f'?'éd‘tyPﬁQ”%lYﬁﬁJ'H?m&’ &p?fg;ﬁ?ﬂ‘ﬁ | conmpound, a prodrug
20 therepf . LohoAApidibPREANErhia AMENHBAE SPIEHEIE, Sigbéted eitidieepstaynd or of

sai d

Type ll), hyperinsulinemia, impaired glucose tolerance, insulin resistance, -
diabetic complications, atherosclerosis, hypértension, coronary heart disease,
hypercholesterolemia, stroke, polycystic ovary disease, cerebrovascular disease
or congestive heart failure in a mammal (including a human being) which
20 comprise administering to said mammal a therapeutically effective amount of a
compound of Formula |, a prodrug of said compound, or a pharmaceutically
acceptable salt of said compound or prodrug.
Yet another aspect of this invention is directed to methods for treating
obesity in a mammal (including a human being) by administering to a mammal in
25 need of such treatment an obesity treating amount of a Formula | compound, a
prodrug thereof, or a pharmaceutically acceptable salt of said compound or of
said prodrug.
Yet another aspect of this invention is directed to methqu for inducing
weight loss in a mammal (including a human being) by administering to a
30 mammal a therapeutically effective amount of a Formula | compound, a prodrug

of thereof, or a pharmaceutically acceptable salt of said compound or of said

prodrug.



prodrug. Yet another aspect of this invention is directed to nethods for
treating Metabolic Syndrone in a mammal (including a human bei ng) by

adm ni st eworig/otza97 a mammal in need of such treatnment a MetPalaBIx00SyBndr one
treating anount of a 25 Fornula | comound, a prodrug thereof, or a
pharmaceutically acceptable salt of said conpound or of said prodrug. Yet
anot her aspect of this invention is directed to nethods for treating

di abetes nellitus (Type | or especially Type Il) in a manmal (including a

human bei b 1 N| [ el t

i abet es 30 wel | YELEMPPELAPRE oL e /SR REIE BB 6 Rl cBch SR B D

t her eof , or ogerwelihit bawsdhidn inal hymeat éndledihga damandfeirga by adoinisenn tor of sai d
d . WD 03/072197 PCT/ I BQ3/ 00573 35 Yet. th f '

P rvent on' 1 8 TATER! Beed Shautoaepant o SR yaer ARG aBbUY s arma

(i ncluding g FysmBR IRSKpBLNGYa Bréaiugithérebf, B atphammadaativally acoeptaisld sak such

treatnent a hyperinsulinema treating amount of a Forrmula I conpound, a

prodr ug & hePtddid compauimthal ¢\ RTPEMOt y acceptabl e salt of 5 said conpound

or of said prodryg; aYShertPbBess 198 RRehticH isldirbsteti iy AiRtHd8 fostratiihgct ed to
met hods for treating 1npaired glucose tolerance in | (including a

n a nmamal
human bei nghypsrtrigigafideraiads pmpnimaldineliding 2 hymar Baingl bsgdministetingient an
i mpaired g Al | 58 g1, RERIEMia Bbatnd @hEU T b
conpound, aagﬁ%ﬁ?‘ﬁ@ﬂ{%@g?‘,‘éﬂlo orggttfoﬁgéérrrg%ggti cal.l?%gccdezﬁ?abl e salt of
sai d conpoufdrmusla btompdund ecdedryg theyesf, amph@rmaéz@p@@ify afcapiable salteint i on i s

directe te?ﬁgi?tcgﬁggaﬁg& b & !’%@g{u insulin resistance in a mammal (i ncl uding

a human mni steri ‘a manmal in need of such treatnment an
i nsulin resi st an¥et amather aspecirad tinis inyention iBcliracied ¢ meghmsisderdreaiingr odr ug

e i BNk PRSP Lo hyBley Mingbdigaenc o of

for treatinganthaleheéed obsyehiteatments Hypedipidensa iregtitdamourgphaopat hy,

et oAt ot S8 A A B B4 LA B B

conpl i ced i 0BgidicoMpbung opoisal protirg. Fornul a | 20 conmpound, a prodrug .

:):] g&reggi or a ph(\a(gtmaigoetll’férl acs%leclztyof s ?rR/téﬁtt?Aneissd"f‘rlegtegfto ?naelthdods(%grmpeoa'fiﬂg or of said

- hypoalphalipoproteinemia in a mammal (including a human being) by

administering to a mammal in need of such treatment a
hypoalphalipoproteinemia treating amount of a Formula | compound, a prodrug

20 thereof, or a pharmaceutically acceptable salt of said compound or of said

prodrug.

Yet another aspect of this invention is directed to methods for treating
Metabolic Syndrome in a mammal (including a human being) by administering to
a mammal in need of such treatment a Metabolic Syndrome treating amount of a

25  Formula | compound, a prodrug thereof, or a pharmaceutically acceptable salt of
said compound or of said prodrug.

Yet another aspect of this invention is directed to methods for treating
diabetes mellitus (Type | or especially Type Il) in a mammal (including a human
being) by administering to a mammal in need of such treatment a diabetes

30 mellitus treating amount of a Formula | compound, a prodrug thereof, or a

pharmaceutically acceptable salt of said compound or of said prodrug.



Yet another aspect of this invention is directed to nmethods for treating

at herosclerosis in a manal (including a human being) by admnistering to a
manmal | r’weead7ap7 such treat ment an at heroscl erotic treat iPag/IBowA13 of a 25
Forrmul a | conpound, a prodrug thereof3s or a pharnaceutically acceptable
salt of said conpound or of said prodrug. Yet another aspect of this
invention is directed to nethods for treating hypertension in a manmal
(including a human being) by admnistering to a nanmal in need of such

treatment a hype%fﬂéﬁdﬂgﬂ aa}shgatdf[ﬁﬂs WF?;/&% iQEir@ctE@f&%EﬁaoéQ{&r%ﬁﬁhﬁ‘d1 a

prodrug thereof, or a ceuti cal acceptabl e salt of sali conpound or
of sai d probypeginsWiDe0td d7zr@mnRETiNciBdBY @JBMBN BN dY agkminipteringitopect of this

. . Co i ) di .
mammal (1 ne AR e & Ehit g o = kBB RFHAS Emd e R heed o
such treat nEaimua Coompeuny, b easdrugl treesss corta pladrmagetivalinaccepfable datiraful a |

conpoun a prodrug thereof, or a pharnmaceutically acceptable 5 salt of
sai d cog%ou d&pmﬁugﬁpr ef&alﬂﬂrﬁafL’gYet anot her aspect of this invention is

directed to net hgdsarfottiertaspadtidiehis imyestionne brsdted &) @Bihdds forareammgral

(i ncluding a human bei n%? adm nistering to ?‘ mamyal, in need of such
treatment aMBRIEF SHGPER I BNEHINS ‘F‘f‘@&ﬁ' H@gmﬁ ugian beingy by a | conpound,
a prodrug tiehnrteringitod riAiAmaRRaitet ©Rblich REAMBhEEN Pnpatbll glutBsef sai d
conpound or of said prodru Yet anot her aspect of this invention is

dirocted t ololsaRsisase tteAling ARGUNLA gRRMUR: LEOMARNAR: & PIRSUSINAiEOh hurman
bei ng) Ry 2k phatirBbifbaliPadooBRBIRLall &t saRBSfnund HF s Laie fradRy. 2

t her apeuti y effective anount of a Formula | conpound, a prodrug
t hereof, or a ph¥¢trnetheriaspectf thiviapeniionds digatedio rgihgda Brieaiiraind or  of

sai d prodrugg,febedAAto R o ﬁ%ﬂﬁﬁ%.(ﬁ&u&iﬁb% HdﬁYaEH‘tBéi'R@ dy?ao%iﬁ%&hﬁ&t&% met hods
for treating polycystic ovary di'sease”in a manmal’ (i ncl uding”a hunman

bei ng) by mdmmal it reedmf such treatarani bn insulie asistdncsdrdating eometnf aa

t herapeutic ef i fgahjgi r ol ug

t her eof or%arh%haalrér?a égﬁ%:at%? y thgf:eggp({?a e@%{:?lﬁggws)%&gp%glﬁ%ﬁ% or of
sai d priddr ugpid danpanot drexf sasigprodrugf this invention is directed to nethods

L;r treating cepgbi oA GUL&L o IERTE R i€l BHE Rl hifGhy firidafhd' UM being)
diabetic complications (e.g., neuropathy, nephropathy, retinopathy or cataracts)
in a mammal (including a human being) by administering to a mammal in need of
such treatment a diabetic complications treating amount of a Formula |

20 compound, a prodrug thereof, or a pharmaceutically acceptable salt of said
compound or of said prodrug.

Yet another aspect of this invention is directed to methods for treating
atherosclerosis in a mammal (including a human being) by administering to a
mammal in need of such treatment an atherosclerotic treating amount of a

25 Formula | compound, a prodrug thereof, or a pharmaceutically acceptable salt of
said compound or of said prodrug.

Yet another aspect of this invention is directed to methods for treating
hypertension in a mammal (including a human being) by administering to a
mammal in need of such treatment a hypertension treating amount of a Formula |

30 compound, a prodrug thereof, or a pharmaceutically acceptable salt of said

compound or of said prodrug.



admnistering to a mammal in need of such treatnment a therapeutically
effective anount of a Fornula | conpound, a prodrug thereof, or a

phar maceuwpDaaior21925 acceptabl e salt of said conmpound or ofPCTaBE/@STAr ug.
Yet anot her aspect of this invention 3s directed to nethods for treating
congestive heart failure in a manmmal (including a human bei ng) by
admnistering to a mammal in need of such treatnent a congestive heart
failure treating anount of a Forrmula | conpound, a prodrug thereof, or a

har maceutically 30 acceptable salt of.said ¢ k: rodrug.
\p(et anot her asngFt%TO“?q{%?p?ﬁ\?éﬁ'{' B‘He?téond?gﬁ%ﬁ%%ﬁﬁgwgpﬁgg st'%? jgqug Ito reati %g
obesity, an.Q¥graNRicaRdiseaBsin 4 Arammaigiaciuting layendrdesing), byradoenisiepingeni s, WO
03/ 072197 PCI/ 1 BO3/ 00573 37 hypoal phal i poprotei nen a l\{btagbol [ o} §,}/ndro_ma,
di abet s meld 3 magImal iy perd Hseh HeRmE AR BE8S TraPdATRUTY nsul i n
resistance, @l ﬁgﬁﬁd@l cSRPRUACC BlorGHiSg RSS! SSChiRdraRisuticalpacdeptablen,

coronary heart disease, hyperchol eSterol em a, stroke, polycystic ovary
di sease,5 cesabofmaitseampaundi o @b saidprefiugongest i ve heart failure in a mammal

by admi ni steringyt a@tﬁe?ggshcﬂd?tm&ﬁ offon i§ UFbctbd RAMBRRS Fortthatiageut i cal |y

effective anount 0 racene- 9-car bonyl ) - ] L

[ 1, 4' ] bi pi peypeithustGoleaid g Maoreali(inclydiag mhumandeeiog) by shaipistedBats cal | y
acceptable _salt of saj X h hitha INGUHi PN 1S a
phar maceut i %g?an&@%%é?%$8ﬁ9%ﬁﬁ%%i®%g@%ﬁ SZe%?éi&leﬁ'ﬁ'a &Qétfng i

1' - (ant hr acgFerrAuladcbopylind, [alpradiuitpérpef; pua phammcetiidady preeptalie galt

di et hyl am de, or. ceuticall ceptable salt of said conpound and a

a_ phar C
phar macklt i efaﬁe}"é/‘:%{ge%tmr@?w S@QrprrP%rP,s' vehicle or diluent. A preferred dosage
i s about 0.001 tvephmitierk3Pectnf kié thagntaf ia difected teamethodedprdeatinga pr odr ug

t hereof, or a pharmaceutically acceptabl e |t ,0f .sai 5 %%Hdor of
sai d prodru@tfowné‘%@@f”é' ﬁ@ﬁ'#‘%ﬂ 3?‘?’8@“3’8@&3 yﬁg%%%gﬂfnd%&(?lﬁgo about 10
g/ kg/ day ofied HdutH tRatméEpeR@eutically etlectige ahveuabdf a Bornaula |
pharmaceutically acceptable salt of said co drug. This

p und ot ?f sl?ifd pr o
i nventi on i €orAP&HdHRPERITEE thegeqfnal HrBlRAMACEYY a@%ﬁfﬁ?ﬁﬁq R Q\Irﬁaé% conprise a
corrpoungﬁ of o ,ﬁ{) Porlof s@idPregiugg t hereof, or a pharnaceutically 20
acceptable salt o i

f said conmpound or of said, prodru nd har.maceutical |y
accept abl e vehi clVetanofiariaspediof #ip iﬁ'\_é/ﬁ'f‘t.'orljﬁé’frg‘i‘tﬁ I"%/ﬁleﬁlgdég?rﬁbeﬁt'f‘pon
conprises a,.LARkaBet idebby ifd hRGinh§indiBmMEta KimdrhBeifgy iyl 2 | conpound.

administering to a mammal in need of such treatment a therapeutically effective

amount of a Formula | compound, a prodrug thereof, or a pharmaceutically
20 acceptable salt of said compound or of said prodrug.
| Yet another aspect of this invention is directed to methods for treating
cerebrovascular disease in a mammal (including a human being) by
administering to a mammal in need of such treatment a therapeutically effective
amount of a Formula | compound, a prodrug thereof, or a pharmaceutically
25  acceptable salt of said compound or of said prodrug.

Yet another aspect of this invention is directed to methods for treating
congestive heart failure in a mammal (including a human being) by administering
to a mammal in need of such treatment a congestive heart failure treating
amount of a Formula | compound, a prodrug thereof, or a pharmaceutically

30 acceptable salt of said compound or of said prodrug.
Yet another aspect of this invention is directed to methods for treating

obesity, an overweight condition, hypertriglyceridemia, hyperlipidemis,



This invention is also directed to pharnmaceutical conpositions for the
treatnent of obesity, an overweight condition, hypertriglyceridema, 25
hyper | i piwerma721ibypoal phal i popr ot ei nem a, Syndrone X, di alPeraBoy®@bst3 t us
(especially Type 11), hyperinsulinem3, inpaired glucose tolerance, insulin
resi stance, diabetic conplications, atherosclerosis, hypertension, coronary
heart di sease, hyperchol esterolem a, stroke, polycystic ovary di sease,
cerebrovascul ar disease or congestive heart failure in a manmal (i ncl udi ng

a human bein ich 30 conprise her apeuti cal L.y eff.ective anount of a

conpound of h%qmemg}pajlppproaem%ﬁgdﬁlﬁl‘ﬁgpf%ﬁgﬁ?mgr&gb?}%%p‘ﬁ@@gm i cal |y acceptabl e
salt of sai fyseirealmsmial in@%ire%\%ﬁu@oﬁ%ram:eaﬂ@um pRiranescditbatigl | y accept abl e
vehicle, diluent or carrier. ) 03/ 072197 PCT/1B03/00573 38 This invention
is also dir éemelications, gIhRIPSRAEESI YRETEBSIN.IRRIGTRY N 828%% on conprising: a

therapeuti C"I‘M)é(r ROIESEEIMBIa 2ERIKBT pAficyRti€ BTY Yish8d) cefdbidVassilatdidedder St

conpound, safrd Flrst conpound being "a Fornmula | conpound, a prodrug

t her eof , 5 or oacpigestive bear tailuteyn adeapmabpadainistesingdapdnansmabirpeed @ or of

sai d prodrug; %ﬁ ki Q )-BSrbBRYI)-

anti at her os%F%@géﬁﬁggm&suc Hga.lgp ?ffé%ggeeéﬁgﬁ%ftqo , ‘Bgﬁ&’el_-rl%gé CoA 'rq)ézjuct ase

i nhi bi tor, &h4HNpaicingBrtaneelic adid bietyamida oFmBhasragesitically aseenjable

expression i_nhipjt.or HVGCOA synt hase gene expression inhibitor, a 10

m cr osonal P?'?a%ac'(g??'ag&fransf er protein (MIP)/Apo B secretion inhibitor, a

chol est erol est eAnbttenagpact pf thisdhvertiGE T3 phatmdzietitical campositorawiidh absor pti on
a _chol ester

i nhi bi , | ab ' i nhibi tor . , hesi
i b 18 SRl heeh P RE e aB P bbbl e ESgh g a2 o'
i nhi bi tor, dictfahideer ayphhasscautitallyidcosptabla satwbsaid domgoandarsd a

epoxi dase/ squal ene cycl ase inhibitor, | brate,. niacin, a 15 PPAR agoni st,
an ion- exchgﬁﬁrénarcégi'%ﬁly3ﬁ°%%q%ﬁ?@'§ﬁtv?ﬁ'8{? Od[é‘@"lgf&)Ai chol esterol acyl
transferase (ACAR prefafticlidossge i8 dboli£0.801 € ales1e90 hayikg/daynofenFompiud el et

agent, an antithronbotic ent_ or ap estrogen receptqr dul at or; and/ or
optionally ﬁoﬁﬁaﬁ‘%@e‘?f??”é'ﬁltI%Fe%tfcEE%PQBW”@C\?Hﬁ?%V@FC%ﬁ?lﬁ%ﬁfrﬁ?stad rrier.

Preferrggl appmgoliftbostGanthre @O witsspatalppretdrked@age dEias0.0126 i nhi bit or
and a CETP inhibitor, A particularly preferred HV CoA reductase inhibitor

y
i s | ovast at RRoUt 10o9eikakleyof & Formuiad seapprnd. & RrRdRiodbeROT BF Bvast at i n,
fluvastati nypatratdaY hBcdpdifle 5AIB of said compound or of said prodrug.

This invention is also directed to pharmaceutical compositions which
comprise a compound of Formula I, a prodrug thereof, or a pharmaceutically

20 acceptable salt of said compound or of said prodrug and a pharmaceutically
acceptable vehicle, carrier or diluent. Preferably the composition comprises a
therapeutically effective amount of the Formula | compound.

This invention is also directed to pharmaceutical compositions for the
treatment of obesity, an overweight condition, hypertriglyceridemia,

25  hyperlipidemia, hypoalphalipoproteinemia, Syndrome X, diabetes mellitus
(especially Type Il), hyperinsulinemia, impaired glucose tolerance, insulin
resistance, diabetic complications, atherosclerosis, hypertension, coronary heart
disease, hypercholesterolemia, stroke, polycystic ovary disease, cerebrovascular
disease or congestive heart failure in a mammal (including a human being) which

30 comprise a therapeutically effective amount of a compound of Formula I, a
prodrug thereof, or a pharmaceutically acceptable salt of said compound or of

said prodrug and a pharmaceutically acceptable vehicle, diluent or carrier.



hem cal ciumsalt) or rivastatin or a pharmaceutically acceptable salt

t hereof. Another aspect of this invention is nethods for treating

at her osclwpasio®21pbh 25 a nmanmal conprising adm ni steri ng PCTABIAOIE
suffering fromatherosclerosis a fir3t conmpound, said first conmpound being
a Formula |I conpound, a prodrug thereof, or a pharmaceutically acceptable
salt of said conpound or of said prodrug; and a second conmpound, said
second conmpound being an antiatherosclerosis 30 agent such as a |ipase

i nhibitor, an Hw%@ﬁ/ern‘ﬁgh'?stQ§§dfréﬂ?éd°foncﬁ§5har F%a%iﬁ%oﬁkhase i nhi bi tor,

an HVG- CoA reduct ase gene expression | synt hase gene
expr essi on cormpasitiar Gorapridiffy: AgbeBpeiicaliyt ef&rctlvelhmounmf a erimosii'en072197

PCT! | B3/ 008 cnshy R el B8 scf k] odFl g PR PELBUA i DECOr . 2

chol est er ol I esi s |nh|b|tor a
squal ene syurbmﬁdswrmealmbdnhgttlmafreofaosqpb.hmeumauyad@&able\halbofts@nd a squal ene
cycl ase | nhibitor squal ene epoxi dase/ squal ene cycl ase

i nhi bit ot 80'?"?%’51[@0% Pﬁjlc[?rﬂgrug PPAR agoni st, an ion 5 exchange resin, an

anti oxi dant, an AG&dord@tcbinpeind, %ahldeeomc&np@,qmmgam an anti pl at el et
agent, an antlthrorg‘rctfotlc a ent an and_estro receptor nodul at or

wher ei n t he@BiAiRIPEClgrosisagent such aéﬁ'ﬂaiee@ iogor. & AA tedystase n g

t her apeut i Cinfifofte€tan HAGASIHK SYrithdsRdn@BiRRCan PMG-CoAGBaYRadsR§dHedS s wherein
t he second corrpound i s an HVG CoA reductase inhibitor or a CETP inhibitor.

A parti cul aPXRfeqsiast iBhibder a8 it\E-GaA synthagsapae AEpIRSEON IIOREA n the HMG CoA
reduct agg 'ths{ ot éeﬂM@%bﬁébeproféﬁ?Wﬁﬁ)Vﬁﬁd 91sebrteﬂ8ﬁr°nthﬂ)t|tbﬁa si nvastatin,

pr avastatin uvast atorvastatin or rivastatin or armaceuti cal | Yy
15 accept absholesserel @stérrféaﬁsfermetem@ﬁﬁé’b r@dqﬁ@cta ke adid @bSO(W@ﬁtlnmbﬂqrs kit for

achi eving %EH&&&B&‘I‘Eb(&grSﬁ% (ERhibjtdr, Qcﬂ&@% 0 ‘@ghtﬁl@s?%n%ﬁa” Bé@é?r% bed the

joint admnistration e active I ngre nat’e and (b)
bel ow, eachsynatﬂtasmnhnbgqareausgnaleﬁ@emm@e@ ipibitéroa Sgﬂalsae dydlase,inkibitqyy i si ng i n

associ at | ony %biﬂ Eﬁéleﬁ @éise/s%@b%n% éésecﬂ ﬂHngpﬁéthm an[ mul a |

conmpound, a rug t maceu cal’ acce b’I e salt of
said cdrﬁooulﬂHAlragohlst S8 lm-pxmangg rest aan qmlaxinlan’ean |acyl+G>qA almt@berabl e

carrier, Veh'yﬂrans%ragé l(REM‘ mHlb%or leﬂg taCIHnsieEqugs P ean antn]atelet agent,
an antithrombotic agent or an estrogen receptor modulator; and/or optionally

a pharmaceutically acceptable vehicle, diluent or carrier.

Preferred among the second compounds are an HMG-CoA reductase

20  inhibitor and a CETP inhibitor.

A particularly preferred HMG-CoA reductase inhibitor is lovastatin,
rosuvastatin, itavastatin, simvastatin, pravastatin, fluvastatin, atorvastatin (and its
hemicalcium salt) or rivastatin or a pharmaceutically acceptable salt thereof.

Another aspect of this invention is methods for treating atherosclerosis in

25 a mammal comprising administering to a mammal suffering from atherosclerosis

a first compound, said first compound being a Formula | compound, a
prodrug thereof, or a pharmaceutically acceptable salt of said compound or of
said prodrug; and

a second compound, said second compound being an antiatherosclerosis

30 agent such as a lipase inhibitor, an HMG-CoA reductase inhibitor, an HMG-CoA
synthase inhibitor, an HMG-CoA reductase gene expression inhibitor, an HMG-

CoA synthase gene expression inhibitor, a MTP/Apo B secretion inhibitor, a



b. a second conpound, said second conpound being an antiatheroscierosis
agent such as a lipase inhibitor, an HMG CoA reductase 25 inhibitor, an
HMG CoA swotohasa 91 nhi bi t or, an HMG CoA reduct ase gene expiP€IgaB@005Tshi bit or,
an HMG CoA synt hase gene expression i¥hibitor, an MIP/ Apo B secretion
inhibitor, a CETP inhibitor, a bile acid absorption inhibitor, a

chol esterol absorption inhibitor, a cholesterol synthesis inhibitor, a
squal ene synthetase inhibitor, a squal ene epoxi dase inhibitor, a squal ene
cycl ase i nhCETPAnhibidfd, &bitoadit BBSorpscrRinabRoE BBRbIRBEAI 2B5GHEALInRIbRbAS e
inhibitor, a gi br%tﬁ_, n'haci n, . a PPAR agonist, an ion-exchange resin, an
ant i oxi dant 2 cAplexierel Synhesis tnbibiton, & sawaleng sythatanedahibiier: a savalame i pl at el et
agent, an agpéiduseRMbiter, AEGHlerR o)k HHINRE R m&ﬁé@% kndCT/ 1 BO3/ 00573
40 receptor nodul ator; and a pharraceutically acceptable carrier, vehicle
or diluent epexidasesguplane Aydaseoshigion afirateincn, ad?PARG @gonist, Aorort-he

adm ni stg at } i i edli.e ) (b . 0 achieve a
Gesi red T hey ahanys Rl 4R BB AoAHinABir Eble A o e A T ana
second conpdiiiptaielpagant, anrandithrpebatieagent, efanertd eskogerfameped second
conpound i Spd8y CoA reductase inhibitor or a CETP inhibitor. A
particularly preterred HMG CoA reductase inhibitor is |ovastatin,

rosuvast atin, i twhetsindbé amosnisnwad shafiishangsevoadtcampoundd regaisinat i n,
atorvastati r O iyastatin or pharmaceutically acceptable salts

t her eof . Thtﬂg%npﬁylibn?ffég\rﬁ' is also directed to pharmaceutical conbi nation

conposil0i ons condpiciemal aspecheirthp abbve alethodefid Whérenaetha®Besid of a
conposition ri.sin rst said first conmpound being a

Fornmul a | cCc?r‘RCP?P[‘Tfﬁﬂ,'S q ﬂ@'{#‘édﬂn@"@%&g&gﬁ?r B %‘f‘:mé{}h‘%‘@éuti cal |y acceptabl e

salt of said conpparticulay preferfsi bpREOSHTHG abdveSRERBE iSRRBRIMNFe HiGH second
i agent such as al dose reductase

conpound beén 2} di abetes treati n% uck | do; J

i nhi bitors, ‘tf? (FAYEEPS INEATgr isdevastasin, ipuspRlnlins ftavastajing simyanighiy.si s

i nhi bi t or s, prglaseRiaefuvBRER b asRen iof RUAtRY ra SIIraEcAf, dehydrogenase
inhibitors, insulin, insulin analogs, insulinotropin, sulfonylureas,

sul f onyPur &2ECRIARIP 554 thereQfuani dead anpierasract eldtbis inventipn is kider et agogues,

i) nglg: | [} dch@inb@aRB@Beutt] SRR R RRrMA PSS bd i8S Bea Mol '
administration of the active ingredients designated as (a) and (b) below, each
active ingredient forming a portion of said kit, comprising in association:

a. a first compound, said first compound being a Formula | compound, a
20  prodrug thereof, or a pharmaceutically acceptable salt of said compound or of
said prodrug and a pharmaceutically acceptable carrier, vehicle or diluent in a
first unit dosage form;
b. asecond compound, said second compound being an
antiatherosclerosis agent such as a lipase inhibitor, an HMG-CoA reductase
25  inhibitor, an HMG-CoA synthase inhibitor, an HMG-CoA reductase gene
expression inhibitor, an HMG-CoA synthase gene expression inhibitor, an
MTP/Apo B secretion inhibitor, a CETP inhibitor, a bile acid absorption inhibitor, a
cholesterol absorption inhibitor, a cholesterol synthesis inhibitor, a squalene
synthetase inhibitor, a squalene epoxidase inhibitor, a squalene cyclase inhibitor,
30  acombined squalene epoxidase/squalene cyclase inhibitor, a fibrate, niacin, a
PPAR agonist, an ion-exchange resin, an antioxidant, an ACAT inhibitor, a bile

acid sequestrant, an antiplatelet agent, an antithrombotic agent or an estrogen



vogl i bose, cam glibose, (3-agonists, phosphodi esterase inhibitors (e.g.,
PDE5 or PDEl1l 1), vanadate, vanadi um conpl exes (e.g. Naglivan(r)),

per oxovarma@ioanrAas? conpl exes, anylin antagoni sts, anyl ase PARIIBIV@STS,

gl ucagon ant agoni sts, gl uconeogenesi4 i nhi bitors, somatostatin anal ogs,
antilipolytic agents, nicotinic acid, acipinox, pramintide (SyminTM,
nat egli nide, activators of AMP-activated protein kinase, PPARS agonists,
duel PPARa or /PPAR-S agonists, protein kinase C-B inhibitors, PTPl1 B

i nhi bitors, regépftﬁﬂgleﬂulawﬁté?@%pﬂﬁrﬁﬁ&&:t%a!ly‘&débfa%fescarﬁ& {éhic cIéoﬁG%'n?t S or

sol ubl e guanyl ate ‘i% se (sGc) activators; and/or optional
phar maceut i '8 & S&eRH O%ﬂqed‘efm ¥ carrier. WO 03/ 072197 PCT/IBO3/ 00573 41

Preferred among ar@re%asmrmmn@ﬁaﬁneo .wmg%g?e)rﬁ&sd@ an@k}ﬂ)t?r? gelam de,

t ol but am de, tol azam de, acetohexamd yp| zI 11
repagl i ni denanpegite aslevrea dﬁ@telddhﬁﬁaﬁeu’qﬂﬁfmbralmﬁnwh@afndhmamounisotﬁghe zol e,

| sagli dgl e1f|rst%"d'&bbﬁ@l:§m 6[9@% é&f‘t]m%ftﬁérgégunt ditegparoxan, ciglitazone,

pi oglitazone, engl |tazone tazon OWoXi r or etonoxir.

Particul ar IA/P'i@f@f@WQ@@nd@andulmblaﬁodﬂM@ -Goreregluctase dihivitoder a GBI zi de(r),
glimepiride, igpaglinide, metformn or pioglitazone. Another aspect of this
invention is rrethods for treating diabetes in a mammal conprising

admi nistering td pamwfaw preterfeerHM@-Caoraddiiabe ingibitbPisdovdstih, conpound, said

first conp N onmpound a rodrug thereof, or a

phar maceut ?((3:%% q@?gﬁ o S%Y%St%W?B@iVﬁQEW@M?ﬂaW afgrvasiainPpr odr ug; and
a second cmmamdor srerohaseioally aeeprbRGARE gess. di abetes treating agent
such as al dose ducta e |n£|| bitors, glucocortjcoid receptor antagonists,

15 gl ycogenol ysi |s1 'AYTTBIeR 61 @50 Sir%%%@rp%ﬁ'ﬁéwp?ll%@'ﬁ%ﬁﬂbl tors, sorbitol

dehydr ogenasmpositiory domisrisingha thdrapedtiday éffbcﬁﬁ@bﬁ’n@ﬁnt df Bk JR) QkibAPI N,
sul fonylureas _and anal ogs, biguanides, im dazolines, ins

secr et agogﬁ%@p”?'?g\ogl iride, glitazones, a-glucosidase inhibitors,

acar bose, ni gl i kairst BAipBULY, Hak flr¥P&JanQﬁrﬁ@1beln§?éJF&]%Lﬁ’é)P50 ;%LA%EO%' sts,

phosphodlesterase i nhibitor's, vanadate, vana conp exes

Nagl i v1a§“|( r pyodr L&W@Mxﬁf@dﬁ’hﬁﬁmé@ﬁkﬂﬁé%@cemﬁpla saltznd saigmoimposind ogbijcagon

ant agoni st §gid @rd@ ?eogenem s inhibitors, somatostatin anal ogs,
antilipolytic agents, nicotinic acid, acipinmx, pramintide (SyminTM,
activators of AGPCRRd FamRQMIdprait eeePidi asaouUN@bARG sadjabétes treatiigel  PPARa or

I'PPAR8  agent such as aldose reductase inhibitors, glucocorticoid receptor antagonists,

glycogenolysis inhibitors, glycogen phosphorylase inhibitors, sorbitol

20  dehydrogenase inhibitors, insulin, insulin analogs, insulinotropin, sulfonylureas,
sulfonylureas analogs, biguanides, imidazolines, insulin secretagogues,
linogliride, glitazones, glucosidase inhibitors, acarbose, miglitol, emiglitate,
voglibose, camiglibose, B-agonists, phosphodiesterase inhibitors (e.g., PDES5 or
PDE11), vanadate, vanadium complexes (e.g. Naglivan®), peroxovanadium

25  complexes, amylin antagonists, amylase inhibitors, glucagon antagonists,
gluconeogenesis inhibitors, somatostatin analogs, antilipolytic agents, nicotinic
acid, acipimox, pramlintide (Symlin™), nateglinide, activators of AMP-activated
protein kinase, PPARS agonists, duel PPARw or /PPAR-§ agonists, protein
kinase C-B inhibitors, PTP1B inhibitors, glycogen synthase kinase-3 inhibitors,

380  GLP-1 agonists or soluble guanylate cyclase (sGg) activators; and/or optionally

a pharmaceutical vehicle, diluent or carrier.



agoni sts, protein kinase C-B inhibitors, PTP1B inhibitors, glycogen

synt hase 25 ki nase-3 inhibitors, G.P-1 agonists, soluble guanyl ate cycl ase
(sCGc) actwoasor=9Ior nateglini de wherein the anmounts of tReTBoXM0SZNd
second compounds result in a therapeutic effect. A preferred aspect of the
above nethods is wherein the second conpound is chlorpropam de,

gl i bencl am de, tol butam de, tolazam de, 30 acet ohexam de, d ypi zide(r);
glinmepiride, repaglinide, nmeglitinide, nmetformn, phenform' n, buformn,

0 b APk PapBTA R L o ARkl oo 0 0 072157

dar gl i t azonglibentlamida, rtolbmtarmia)rtujau'amldé goatohexarhie) @|yp|2€f€8 glmpa‘r'sjaect of the

above net hods the econd, c oun

d ypi zi de(r} epagﬁ?"\ﬁ%;5??9“8%"’97’BB‘E‘@’M'W&‘&”PE’“WEE \"%Frﬂlgn B‘T’ 'ﬁga%ﬁ’e Yet
anot her aspgérgligble} idagoxany efardxain, flspadoen| cihitazere) bRglitagorse, tehgmamw;l c
effect in a mapmal whjch has bee@gprescrlbed the joint adm nistration of

the actd ved?QREN%FOOUES GIPR]H- as (a) and (b) bel ow, each active

ingredi ent fornpagic@afppidfetfeddecdAl dottpbundedi® Glisdritthnhibe asigSgibat,i on: 10 a.
a first conpound, said first conpound being a Fornula I corrpound a

pr odr ug t heglisegpirids, repaghpifpepelieMiAPY RIOgER%Peabl e salt of said conpound or
of said prodrugAﬁ&ﬁeﬁad%e{mﬁ@w@ueﬁ%Abérﬁ@tﬁsamblt@af{ ligh&es i 4 uent or

carrier in a first unit dosage fornm b. a second conpound, said second
conpound bemagnel aprapeties admisiatering to FENaGEA suftrringdromadiabelesr educt ase

i nhi bitgyrs, gl ucQgRk b gbﬁirh({ éﬁﬁﬂﬁﬁrcoﬁﬁﬁgﬁfg%lﬁb% Forg\:ut Cllc&?rg)%k}{é S

i nhi bitors, glycogen p l'ase 1 ors; sor 0 ydrogenase

i nhi bitor s pnodmglthereof @salpharramaumgsly acnspibblasalt opsaid compbumydnofeas and
anal ogs, CI?E 81 dazolines, insulin secretagogues, |linogliride,
glitazones, &g c03| 182€ i nhi bi tors, acarbose, mglitol, emglitate,

vogli bose, 20 camsgdantiommpoﬁndg{md secsmdmbwpbmdibeisgerdistmtémmmlngor S,

vanadat e, vanadi u e er oxo adi.um conpl exes,
Ayl i ant o sveh a< SRS hoaRe Pt SIRG ki BERE A RBRNER: Cors,
somat ostsat i glycgeholgsis intitsiiord, lgmbgén ph@pﬁntymsenmmmtdrmlsz)rlmu d, aci pi nox,

pram intide activators of AM- aﬁonyYat ed protein

ki nase, PPA(ﬁgwyé@(gﬁpg%mh@ﬁgrs ‘Bﬁg\ﬁhlr‘iﬂ.ﬂm analogs, insulinotropin, su ureas

and analogs, biguanides, imidazolines, insulin secretagogues, linogliride,
glitazones, o-glucosidase inhibitors, acarbose, miglitol, emiglitate, voglibose,
camiglibose, B-agonists, phosphodiesterase inhibitors, vanadate, vanadium

20 complexes (e.g. Naglivan®), peroxovanadium complexes, amylin antagonists,
glucagon antagonists, gluconeogenesis inhibitors, somatostatin analogs,
antilipolytic agents, nicotinic acid, acipimox, pramlintide (Symlin™), activators of
AMP-activated protein kinase, PPARS agonists, duel PPARa or /PPAR-3 |
agonists, protein kinase C-B inhibitors, PTP1B inhibitors, glycogen synthase

25 kinase-3 inhibitors, GLP-1 agonists, soluble guanylate cyclase (sGc) activators or
nateglinide wherein the amounts of the first and second compounds result in a
therapeutic effect.

A preferred aspect of the above methods is wherein the second

compound is chlorpropamide, glibenclamide, tolbutamide, tolazamide,

30 acetohexamide, Glypizide®, glimepiride, repaglinide, meglitinide, metformin,

phenformin, buformin, midaglizole, isaglidole, deriglidole, idazoxan, efaroxan,



25 / PPAR-8 agoni sts, protein kinase CB inhibitors, PTP1 B inhibitors,

gl ycogen synthase kinase-3 inhibitors, G.P-1 agonists or soluble guanyl ate
cycl ase (wQap/07A8Ti vators and a pharnaceuti cal |y accept ablPeTuBoR/@E3,

diluent or carrier in a second unit 4€osage form and c. directions for the
adm nistration of active ingredients (a) and (b) in a 30 manner to achieve
a desired therapeutic effect and wherein the amounts of the first and
second conpounds result in a therapeutic effect. WO 03/072197

PCT/ 1 B03/ 00573 43 A preferred. n ng.. | ARG de,

gl i bencl amfi@,am’ia&r ‘Bﬁlﬁaﬁ”&ePﬁg%t?g@gemgﬂé'ﬁé%g‘gt g#@@%%n“ él,bwa ypirgzri de(r),

gl inmepiri destomepriagl i nide, neglitinide, nmetformn, phenformn, buformn,
m dagl i zol e, isaglidole, derigljdole . dazox - f.l Upar oxan,
ci glitazone, pi ogPR Q%‘BH&Pfeéﬁgﬁf‘i ?%Pf%%f,th%a %‘Feéﬁfa §§§LS§%@%F@&%§I r oor

et omoxi r.  AsR@hd cembalind/isRfibéridrtide s@lypiaidet aimepiide] mpgpiitidsmcl ani de,

G ypizide(r), glinepiride, repaglinide, netformn or pioglitazone. This
i nventi &n i gekeradn af piegtaZP"o phar maceuti cal conbinati on conpositions

conprising: a thesapeiidr adbédl offHiEmlemRnagR KR foreichrvingrEMStdpeatic 10
conprising a first conpound, said first conpound b&n'&:gséa Formul a |

conpound, aeffest o mgmmad mésh hasrbegngtiasaiRes e Jeiaf f ghenB Wesal t of said
conmpound or . Sal U, &)05}@ FBIeW Nk chStid sdishtconmpound bei ng
an obesity ?C;ﬁ(e/%t'ﬁ%&%rgé ggéeﬁ?afgggﬁ?a; ph(g’r)lyl pro_pacnol alme{ri;%,G ephedri ne,
pseudoephediormieg ametinneefrgaitbkit, comprisinggeBesaativnant agoni st, a P-adrenergic
recept qr, agoni st : L e k8L &N dngotHal ake

i nhi bi t' r, a syn%a?ﬂops?ngér@?%{%ﬁogig%@tf!?ﬁad%n@g?@? g%‘r%%nf)géﬁﬁator, % dopami ne
agoni st, a pretiandberedi, or a@bepoaneuticalylageentable salt ghsrid camPauRteERt or

h st | ani : _ . . | ept i
anal g, o 1 Prvop st o PREcRLyciy A0qERRe PEAL By ocamat i a0, 2 TEPLIT
i nhi bitor, fasphmisqusay@tam] B i nhi bitor, a bonbesin agonist,

e e TS LT AT S Db MO
recept o5 naxtk 8l as Abosy Rduttase inbjliitors, ghicagmiticaid receptar aotagobnistshi ndi ng
protein ant agoniest ’ i25 rﬂﬁt%l ucEIggn- | }Jrh(oesp 5 Ee{sgel'\ﬁh]ibi{oerg,es%tré)l{ol agoni st, an
eating beha¥YeRIeRBYFI NNRYCL, SrEoIen

dehydrogenase inhibitors, insulin, insulin analogs, insulinotropin, sulfonylureas

and analogs, biguanides, imidazolines, insulin secretagogues, linogliride,

glitazones, glucosidase inhibitors, acarbose, miglitol, emiglitate, voglibose,

20 camiglibose, B-agonists, phosphodiesterase inhibitors, vanadate, vanadium
complexes (e.g. Naglivan®), peroxovanadium complexes, amylin antagonists,
glucagon antagonists, gluconeogenesis inhibitors, somatostatin analogs,
antilipolytic agents, nicotinic acid, acipimox, pramljntide (Symlin™), nateglinide,
activators of AMP-activated protein kinase, PPARS agonists, duel PPARa. or

25  /PPAR-§ agonists, protein kinase C-B inhibitors, PTP1B inhibitors, glycogen
synthase kinase-3 inhibitors, GLP-1 agonists or soluble guanylate cyclase A(ch)
activators and a pharmaceutically acceptable vehicle, diluent or carrier in a
second unit dosage form; and

c. directions for the administration of active ingredients (a) and (b) in a

30 manner to achieve a desired therapeutic effect and wherein the amounts of the

first and second compounds result in a therapeutic effect.



ciliary neurotrophic factor, a neurokinin receptor antagonist, a
noradrenalin transport nodul ator or a dopam ne transport nodul ator; and/or
opt i onal Iywoasphapmaceuti cal vehicle, diluent or carrier. PCaiBoy@d73anong

t he second conpounds are orlistat, sidutram ne or 30 bronocriptine.

Anot her aspect of this invention is s method for treating obesity in a
manmmal conprising admnistering to a manmal suffering fromobesity WO

03/ 072197 PCT/1B03/ 00573 44 a first conpound, said first conpound being a

Formul a | corrpou'r,l‘gD ’%%g?&%s%&?&?@d? gﬁlofb %&H@C@Hg @erX accept abl e

salt of said co or 0 secon conpound sai d
second corrptnlmdammengplmrmdmacetphexeﬂrardenQlyslzmgmllmw}deaeepaghmde

henyl I , i d
B e S BRE AH. whegBOE SR BB M oroidbe,
chol ecyst okidaizoxar efayoxdrs fluparoxam) eiyiitaaens, qigdlitdeene ndrighiiatzone, a

synpat hom tirgg entI a .serotoni.n nodul ator, a dopam ne agoni st, a
mel anocot ti A2 @ég?%rc%@iﬂ IIMOXY. cannabi noi d receptor antagonist, a

nel ani n concentr atpmdmwrmaerra@ba@ﬁm cﬁimpolﬁdhsagﬁbelnclamlde?mlypm(@é%' 0g, a
| eptin recept or .agoni st gal ani n ant agoni st , | i pase inhibitor, a

phosphat aseJHMepifi |rBPQQ5'P'deamSE‘Pl’ﬁB%Pﬁp'8 Haze. dehydroep| andr ost er none or

anal ogs t her eof, Th#ayﬁ@ﬁha@.s dsd MRl 1RHaemadRlibal coftdiiedibrepi andr ost er one
or an anal og thereof a glucocorticoid receptor nodulator, an orexin

recept or an@%@b@ﬁ”&qns @mprseer @ iheranasdrally Gﬁ?e@ﬂ\éq ﬂ“ﬁ%téﬁérﬁogtpos'ign a

gl ucagoyy E‘fm de 1 receptor agonist, an eating behavior nodifying
agent, a cilrary eurotroph|c factor, a neurokinin receptor antagonist, a
noradrenalin tr arﬂ@@pmpm@m|salddtrstcgorra>0@09@mngea Ferandmpbeampayad] at or ;

wh inth
thgglpguti gpe?ﬁ@‘ﬁ@’%’ porr(t?fr@rafrnlg ééég'gge.lg/t 0%8{&& %59?@@%? SP%ZFGI n the

second 20 sadpodidgii s orlistat, sibutranine or bronocriptine. Yet another

aspect of hi's | DGR b Rglidig L8lorE L RE LB KNG AARIH{ Koy ot 11 @

marmmal whi ch has®Been prescri o1 L rRdn N ion active
i ngr edi Ent sagkaa lsgdaaedhawlp(raparwinjm(‘nb)em@ldume, rseoHoeuitedviee, | phg ntminef

0 . DR Pe Bk et ST BHE o ParS S5 S rold i |
A agonist, a monoamine reuptake inhibitor, a sympathomimetic agent, a
serotonin modulator, a dopamine agonist, a melanocortin receptor modulator, a
cannabinoid receptor antagonist, a melanin concentrating hormone antagonist,

20 leptin, a leptin analog, a leptin receptor agonist, a galanin antagonist, a lipase
inhibitor, a phosphatase 1B inhibitor, a bombesin agonist,
dehydroepiandrosternone or analogs thereof, thyroxine, a thyromimetic agent,
‘dehydroepiandrosterone or an analog thereof, a glucocorticoid receptor
modulator, aﬁ orexin receptor antagonist, a urocortin binding protein antagonist,

25 a glucagon-like peptide-1 receptor agonist, an eating behavior modifying agent, a
ciliary neurotrophic factor, a neurokinin receptor antagonist, a noradrenalin
transport modulator or a dopamine transport modulator; and/or optionalily

a pharmaceutical vehicle, diluent or carrier.
Preferred among the second compounds are orlistat, sibutramine or

30 bromocriptine.

Another aspect of this invention is s method for treating obesity in a

mammal comprising administering to a mammal suffering from obesity



prodrug thereof, or a pharmaceutically acceptable salt of said conpound or
of said prodrug and a pharmaceutically acceptable carrier, vehicle or

di l uent iwoa3/filest unit dosage form b. a second conpoun@®CT4BII0SBCoNnd
conpound being an obesity treating 38 agent such as phenyl propanol am ne,
ephedri ne, pseudoephedrine, phenterm ne, a neuropeptide Y antagonist, a
R-adrenergi c receptor agonist, a chol ecystokinin- A agonist, a npbnoam ne
reupt ake inhibitor, a synpathom nmetic agent, a WO 03/072197 PCT/|B03/ 00573

45 serotonin nodul ator, a dopani.ne agoni . r4i pt or
nodul ator, a céhfr'lréb?%ﬁ’%l"}deg@glﬂfﬁ C8ﬁ?8ﬂi&nllbes'ﬁ9 Q?O?n@ﬁ%ﬂichh@gp\@&éﬁtrati ng
hor mone ant@g@ny Hhereof, 8PhipharAadetiitally aaceptaige salt bbgrid nompoet @rofagoni st, a

gal ani n ant'agonist, a |lipase inhibitor, a phosphatase 1 B inhibitor, a
bonbesi n ags¥l BRArUS; @By dr oepi andr ost er none or anal ogs t hereof, thyroxine,

a thyroninetic aggsiond aiHHERAERIiREsHoAE cBMPBEN®being anmbbsity rdatingof , a
gl ucocorticoid receptor nodulator, an orexin r@gpep;]or .ant goni st, a
urocortisn kagent siphorsophanylRieRangiNIEe, ePhgdH1e; PEBYIRP ﬁ%"’l?eﬁﬁ HEMNPecept or
agoni st, an_eatin | LTyl johis®laycHbfatySbkiambi C
factor, a n%ﬂ%ﬁﬁ?%?t%%x%}é%pgﬁgghtﬁ\é%dgg?%g,qucer@ra ro_ena'l i?\ 10 transport
nmodul at or o agortistpamormatmine sEtakenmditoat psympathemipelicageBu i cal | y

acceptabl e vehicle, diluent or | EF i ok of @M and c.
o Tept fone saogindnadiett & dotar Al 4 gIAOEaHf reteptor a‘?‘ﬁ%ﬁdﬁ(b) ina
manner to agfhepifoid rdesitoeshtaganistpe ntelenireddneetirating hareose antagenighount s of
the first and second c ounds result _in. ra ' f 15 A
preferrld JepBha I%Q)tﬁb?ﬂﬂi‘gfiage i1 feSeRPT 299 ’t% gﬁaﬁg%ﬁég@r@sﬁm{ﬁaﬁ?i ne. This
i nventi on ijshigkdiOa PhbEsHaskd B MNItOR eebuniesin agomistnat i on  conposi ti ons
conprising: a therapeutical Ig/ effective amunt .of aﬁhco 0S|t g conpri sing
a first corgriwA@erERdPStgrneR ebwi%ﬂ?dhﬁréf’f:g“yé%%?% Jroming 8 ' a 20
prodrug t he&%&ﬁroe%fan@rd%‘f@bﬁ@@?b‘ﬁ hAaby Yherssiea yRizbeorticdidl retepsai d conmpound or
of said prodrug; a second conpound, said secqnWou&d betl n(grr.at
car di ovascumadulaigg et oredin dpesPtRTRICAISR WORHER PROE" GRAPCHE: dil uent
oF ol st e SRR ST Seshtiab i reBaREr Attt b SR ibehatier MoaiRfing agert/@nnel
’ ciliary neurotrophic factor, a neurokinin receptor antagonist, a noradrenalin
transport modulator or a dopamine transport modulator; wherein the amounts of
the first and second compounds result in a therapeutic effect.
A preferred aspect of the above methods is wherein the second
20 compound is orlistat, sibutramine or bromocriptine.
Yet another aspect of this invention is a kit for achieving a therapeutic
effect in a mammal which has been prescribed the joint administration of the
active ingredients designated as (a) and (b) below, each active ingredient
forming a portion of said kit, comprising in association:
25 a. a first compound, said first compound being a Formula | compound, a
prodrug thereof, or a pharmaceutically acceptable salt of said compound or of
said prodrug and a pharmaceutically acceptable carrier, vehicle or diluentin a
first unit dosage form;
b. a second compound, said second compound being an obesity treating
30 agent such as phenylpropanolamine, ephedrine, pseudoephedrine, phentermine,
a neuropeptide Y antagonist, a p-adrenergic receptor agonist, a cholecystokinin-

A agonist, a monoamine reuptake inhibitor, a sympathomimetic agent, a



angi otensin converting enzyne (ACE) inhibitor or a diuretic. Another aspect
of this invention is a nethod for treating cardi ovascul ar

di sease/ cwodBiraps in a mammal conpri sing adm ni stering t®ca/iBeanval3 a first
conpound, said first conpound being aSFormula | conpound a 30 prodrug
thereof, or a pharmaceutically acceptable salt of said conpound or of said
prodrug; and WO 03/072197 PCT/1B03/00573 46 a second conpound, said second
conpound bei ng a cardi ovascul ar agent wherein the amounts of the first and

second conpounds. result in t hera i P r

ant i - hyper t $6{eiopl 'HﬁgLH?tgr’grchpg"wﬁ %ﬁﬁﬁ%’[tﬁénﬁeﬁ\afé\%gwgéi% ?Jrgﬁéh UG ot ensi n
converting sihaBRo(deEaptomndritagdrist, ®metarth coreentatingdtormane Batagesiplect of this
invention is a kit for achieving a therapeutic  effect i | which
has been prlegtinialentin aRaleeialePULRCAIOL ?%‘F %nagglaplﬂean?aagcopps\;,} Iﬁ%ggfeldi ents as
(a) and (b)i RekoNa REPhASSd MBinhHOE S ithbdsat agorgsta portion of said kit,
conprising In association: 10 a. a first conmpoynd, tgal d'flﬁﬁSt conmpound

bei ng a SFor @ehyaraepiandirileraonor Falrasihererb iREPXIng @ BYIMIMEHE IR cal | y

accept abl e 3&{9}& ia?ﬁ?%t&r@ﬁé’epé}qaﬁélo@iheréﬁi, g gRicessrtiebid rsteptophar maceut i cal |y
acceptabl e ca r|e|p vehicle or diluent in a first unit dosage form b. a

second conpmoddat%éamorgéiadmmmi%é wigcertip SinginoRetalN aragastagent and
a pharmaceuj i . abl j el Qleh&@br mBAifyi gfend unit
dosage forrréggj%bécfr.l ﬁ%ﬁ&'??éﬁgg O?Pétgﬂoglg’dénqp%}@tgrgt_i on of Iayéﬁige i ngredi ents
(a) and (b)ciliary acurnimplic faatorag nearkiniy tesplogantegenistpamoradretalisct and
wherein the _anounts of [ ISt Al a

t her ape1L9ti ctr%'ﬁp8atn.qo%tyr}§fae$drp gﬁlg%ﬁ?ﬁ%&%@ﬂ?%ﬂ@?@@”ﬁ eﬁ@%ﬁu gcagll?cal cium
channel bl ogdeeptabienvehioigiditentsir casieninex seécopdemityivsagenor); anthi bitor or a

ncl udes  pr eventati e g e pebgtetefio poARI GERErT R RFRIFACLT o

" phar maceut ingahénto aekieps aliesited therapantic tefiectand wieergindhé asountsent thei ent s,
25 and/or salt nmust b ot.her _ingredients of the

rosa S g co atc', bl euli(\a' th tpep fi fo s
for mul at i onfirsh#Rf SeroPd GRIMBPWIGSJEEUE 15 8 EraRSUIGFURE: ¢ her eof .
15 A preferred second compound is orlistat, sibutramine or bromocriptine.
This invention is also directed to pharmaceutical combination
compositions comprising: a therapeutically effective amount of a composition
comprising
a first compound, said first compound being a Formula | compound, a
20 prodrug thereof, or a pharmaceutically acceptable salt of said compound or of
said prodrug;
a second compound, said second compound being a cardiovascular
agent; and/or optionally
a pharmaceutical vehicle, diluent or carrier.
25 Preferred anti-hypertensive agents are a calcium channel blocker, an
angiotensin converting enzyme (ACE) inhibitor or a diuretic.
Another aspect of this invention is a method for treating cardiovascular
disease/conditions in a mammal comprising administering to a mammal
a first compound, said first compound being a Formula | compound a
30 prodrug thereof, or a pharmaceutically acceptable salt of said compound or of

said prodrug; and



Met abol i c Syndrone (al so known as Syndrone X or insulin resistant
syndrone) refers to a common clinical disorder that is defined as the
presence wb o3jomaprased i nsulin concentrations in associ at PCR/IBAYMSTR her
di sorders including 30 viceral obesit4s, hyperlipidem a, dyslipidem a,
hyper gl ycem a, hypertension, and potentially hyperuricem s and renal
dysfunction. WO 03/072197 PCT/1B03/ 00573 47 The expression "prodrug"
refers to conpounds that are drug precursors which, follow ng

adm ni stration, release the d in vivo via mech

physi ol ogi cal pREEeEeRd ?%’“BOU”Ja %F’@ﬁ?w WW&“ﬁ%eg}goug %309[?

physi ol ogi %g{ent%é?ém thd ERBaRtsR M Msidid $Htoh compadidsadsuliointahe desired drug
form. Exe ary 5 prodrugs upon cl eavage rel ease the corresponding free

acid, and Mapeuiiy(ﬁffépyzabl e ester-formng residues of the Fornula |

corrpounds inclu the @RI BNArHa| Blo6ierbaxy! noi ety
wherein the fre%%f%ﬁ%ggéﬁ hyﬁé}‘cerﬂgh/@gggﬁts eQe(Cl C4) al kyl o

( C2- C7) &l kangiptemsimnanigiting enzymé k%@i%))ﬁﬂl@il?%ré%rl@ﬂ'u’ﬁﬁ‘?n ng from4 to 9 carbon
atons, 1-nethyl ﬁﬁéﬁ%}thgpﬁ%ﬂe@(gf)t r anv btl&@‘é'd’lﬂt fof aBpievih@a Hebrdfeutier bon at oms,

alkoxycarbonylo carbon atons, 1-
(al koxycar l@ﬁég‘tllnnyﬁahhw whighihag beempresciizedzthe dginiadmipisiationof tha hyl - 1-

(al koxycar bo V f

(ol Koxycar BOIA MRS e 7 R St dab6 <PiRghgesich! RRinglt porton

(al koxycar Bﬂ@é[H)(andxdm)r&idyih alseomat@nf rom4 to 10 carbon atons, 3-phthalidyl,
4 15 crotonol act onyl

., byt yral
di - N, N10C, - C2) alaky¥ Hist gg@“’éﬁ%‘ﬁaﬁ% 881'@( l’e'“P A Fprmula \qempound.d 1y |
car bamoy! - Gfadrbe irtr&of! or &'pﬁérﬁia@@uhca(ﬁﬁéa@delp}dbm@séjmfmﬂ id ¢alnpatRpiar kY | and

pi peri di no-, pyrrolldlno- or

par agr aphs sgisguPeng @Qéﬁﬂ%mc?qtﬁaﬁyﬁmﬁé& %‘?”)gs%rné%'%lelp ﬁ&[ eﬂ%" descrl ptions
cont ai ned I t%hﬁdo?é@f‘é‘@nﬂry five to SI x menbered aromatic heterocyclic
rings inclu pheny furyl, thi e yrrgﬁ/ %x au%/ t hi a\za?l yl,

i mi dazolyl, pyr @zoayeconds%wnw said %‘Eﬂnﬁlcg oyhd BENGIAFAIPYASSYIRT di azi ny! |
pyrim %nyla 8 gﬁ%rrrw&ceuﬁé‘a‘ﬁgﬁbc%p‘fa%%h@H dlueat or cainét in & sbtondsat ur at ed
or fully unSaturate ive to 5 eight nenbered heterocyclic rings include

cycl opent ylunltdpeam@,tml and;ycl oheptyl, cyclooctyl and phenyl. Further
(Zaxerrpl ary five '}}E”H‘?g(]!ﬁgng rd?gﬁe écﬂ\ﬁ{ni&%ﬁn&%f aBAE ﬂ{g\fédlelaﬁ'(ébﬂrqubwh a
pyrrolinyl, pyrroliny pyrroli 3-di oxal anyl, Oxtaz?th)é
manner to achieve a desired therapeutic effect and wherein the amounts 0
first and second compounds result in a therapeutic effect.
20 Preferred anti-hypertensive agents are a calcium channel blocker, an
angiotensin converting enzyme (ACE) inhibitor or a diuretic.

The term "treating", “treat" or "treatment"” as used herein includes
preventative (e.g., prophylactic) and palliative treatment.

By "pharmaceutically acceptable” is meant the carrier, diluent, excipients,

o5  and/or salt must be compatible with the other ingredients of the formulation, and
not deleterious to the recipient thereof.

Metabolic Syndrome (also known as Syndrome X or insulin resistant
syndrome) refers to a common clinical disorder that is defined as the presence of
increased insulin concentrations in association with other disorders including

30 viceral obesity, hyperlipidemia, dyslipidemia, hyperglycemia, hypertension, and

potentially hyperuricemis and renal dysfunction.



t hi azolyl, imdazolyl, 2Him dazolyl, 2-imdazolinyl, imdazolidinyl,
pyrazolyl, 2- pyrazolinyl, pyrazolidinyl, isoxazolyl, isothiazolyl,

1, 2-di t hiwbyB/7219B-di t hi ol yl, 3H 30 1, 2-oxathiolyl, 1,2, 3rerasdiawsiyl ,

1, 2, 4- oxadi azol yl, 1,2, 5-oxadi azol yl ,471, 3, 4- oxadi azolyl, 1,2,3-triazolyl,
1,2,4-triazolyl, 1,3,4-thiadiazolyl, 1,2,3,4-oxatiazolyl, W 03/072197
PCT/ 1 BO3/ 00573 48 1, 2, 3,5-oxatriazolyl, 3H 1, 2, 3-di oxazol yl,

1, 2, 4-di oxazol yl, 1, 3, 2-di oxazolyl, 1,3,4- dioxazolyl,

5H 1, 2, 5- oxat hi alﬁé Ekpr@@@ioﬂ"p’io@mg* I‘@fé?lslt’é corﬁbﬁdﬁ&@ﬁhﬁ@é@hﬁ]’ p’reé.lr§or§e nber ed
rings |nclude 2H-i)ran yran di nyl eridin

1, 2- di oxi nywhici, f9 @{VIBQ@H,Q]IHIS'[[]_&’[I@DJ g@@éﬁ)‘}he drHﬁrﬂﬂ;ﬂdQl"ﬁﬁomelC*Eml@ art hi anyl
t hi onor phol

tri gyl RSToloftdl pRREERIC. o, QARG oM Eena Yo &Yoo BEIGBRA M or *

4H 1, 2- oxazthﬁgﬂgh mmeactlm@zqqmyerteﬂetme 8egresizdrag formgHEXgnplaryazi nyl

1, 4-oxaz4 t)od s]ug%aZI &y %8@! elea%'é" tﬂeéorr?@ﬁ%ﬁ&@ﬁgr‘e%xé{,%n@%ﬁﬁp' azinyl,

1, 4- oxa2|ny p-1soxazi ny
1, 2, 6- oxat hhydrolyzdble Qster-mrmmdeaduewa taaﬁo&nmaM@npamdisamlmd buth@e Furt her

e AT SRR R R A SRR YR fooeR R, oo Bl
par 1411 gt At LUty it Strar o o o UL e uncat i at A (] Ve or
i sat ur u S S iV Si X
Iron::rrber edyr |ﬁ %%@%@éﬁ@ni’é‘?ﬁ#‘g gag‘ﬁf' ??ﬁﬂl)l'leﬁg’ﬁa%‘f' 8e 1d % our
het eroaatoorrscaesd)m@m@ alkdﬁ,&eﬂﬂﬁ fokyméth |rnem [RE8 B.to G?dal'l'fdﬂatét'ﬁg fxygen
i ncl ude ind in dol | SOl ndo H i ndol y 1 Hisoindol yl,
i ndol i nyl , Wﬁé?ﬂ“é(loé)’)&y{ﬁ BR¥Ye froma ér?o?eybgﬁ 550[5‘% ﬁdT‘?"hY bYenzofuryl,
I sobenzof uroélkoxyda%&@(o&y;emwﬁa\hng RERAEDOD EdtbMYtomst N+ | ndazol yl,

i ndoxazi nyl , benzoxazol y benzi m dazol yI, benzthiazolyl, puri nyl,

4H qui nol | z@wyrycaﬁbﬂwaamwmethyébavjn%pmrﬁﬂo 9 carbamatamsy [1-(Noht hal azi nyl
qui nazol i HY(la|kosawaﬂ%§ %éﬂmhb)etﬂyl%avnﬁg%hﬁ 'tdjm'bférbo nIHsd eﬂsﬂthan& | 4-
bi cycl o[ 4. q% , T ndenyl |50|n ¥
tetral |1[§yl er 69'&9"@91" Qamﬂaibtﬂ)ﬂélﬁzt@py‘kﬂan Np;(ﬁﬁi)ﬁdis’lattnlbso(%;@a)adkyhyl
rido(3, 2- [ r 3- benzoxazi nyl ,
oYY 9903, 2- Pt b by SNt Bhoy BT ey, i, S benzoxazi oy
2H 1, 2- benzZ@xalkylcarbaraoy- (@Hcagan(ymﬁzpmwm:hrwj pyrByidlabktyri rRaphblnof@ant sat ur at ed

hydrocar bowagl&; ai ght chain or branched ) wherein a hydrogen atomis
renoved fro é‘h of the term nal carbons. Exenplary of such groups

(assum ng the deRiegolidveidg beragtapherizeoit@saempldre ring(s) for the generic ring
20  descriptions contained herein.

Exemplary five to six membered aromatic heterocyclic rings include
phenyl, furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl,
isothiazolyl, pyridinyl, pyridiazinyl, pyrimidinyl and pyrazinyl.

Exemplary partially saturated, fully saturated or fully unsaturated five to

25  eight membered heterocyclic rings include cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl and phenyl. Further exemplary five membered rings include 2H-
pyrrolyl, 3H-pyrrolyl, 2-pyrrolinyl, 3-pyrrolinyl, pyrrolidinyl, 1,3-dioxolanyl, oxazolyl,
thiazolyl, imidazolyl, 2H-imidazolyl, 2-imidazolinyl, imidazolidinyl, pyrazolyl, 2-
pyrazolinyl, pyrazolidinyl, isoxazolyl, isothiazolyl, 1,2-dithiolyl, 1,3-dithiolyl, 3H-

30 1,2-oxathiolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-
oxadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,3,4-thiadiazolyl, 1,2,3,4-oxatriazolyl,



particul ar exanple) are nethyl ene, ethylene, propylene, butylene,

pentyl ene, 30 hexyl ene, heptylene). By halo is neant chloro, brono, iodo,
or fluorowowdo@3sD72197 PCT/1B03/ 00573 49 By al kyl is neaca/IBoy@stpht chain
saturated hydrocarbon or branched chai8n saturated hydrocarbon. Exenplary
of such al kyl groups (assum ng the designated |ength enconpasses the
particul ar exanple) are nethyl, ethyl, propyl, 1isopropyl, butyl,

sec-butyl, tertiary butyl, pentyl, isopentyl, neopentyl tertiary 5 pentyl,

1-msthy|b = 2-11et hy) b 3 tyl and
octyl. By a1lt i’g)a/ml(agﬁ@h?ﬁ%{ﬁ?a% é‘ﬁ@%n ﬁé'glacil%ag éﬁ%ﬁfw I’r!at??ﬁed chain
sat urat ed adikydzolyhistheti2 Bhsattdazayl aod W, 3-Gxathiplybr y of such al koxy groups
(assum ng the de nat ed Ie th en sses th rtic le) are 10
met hoxy, et hoxy, lﬁ&ﬁbSWP @%ﬁf B%rg)ogmg&@cluqeesgﬁmr ngv/ll ﬁpeps)t;‘%g{fy but oxy,
pent oxy, s%memypmpenamgpwtmdmyltﬁsxddxrrm ,Aentioxanyl, hﬂmphyhnyl dohexoxy,

hept oxy and octo used herein the

di - N, N- 6C1- Cttsb)aé'b'kwomofphe%ﬁ' yrdagipd, pyrige] é'@!!)%W%”‘Y' rﬁiﬁ’%ﬁfr‘"i"ak@r?

i ndependently imaenoidribsing t b';d-\{'néﬁﬂryl@(h@ tlﬁ}fhanyl @d-1 chﬁ(éim?'IQZHJ:I%J nt egers).
It is to be understood that if a carb ﬁc ic or heterocyc Ic noiety may be

bonded or cwXaainyh §H-a3-oxedRd, GHr1 2-enaginyh didsexadinyg 2l 8- PREBghH g4 eri ng
ring at OHBQ)QQ?*}\VIOH'@ 5’?%951'&1%9&@1 %pcﬁfahfnypoﬁﬁ)@&mﬂf pMdxasihpeni,s-t hen all

possi bl e poin are’ hr ough carbon” atom or, for
exanpl e, a cmathmure,fuﬂ 2ABtaxetiiarimt ad Sraxagiezinghensipl, & 5,2-oxadiazing.” pyr i dyl

means gn, 3. O'ednfy Ll [&larﬁar nacel?ﬁbetnﬁ ﬁl‘ﬂ%é mclu&@%{%%ﬂ : oXgbin 2r LRgenyl, and

SO fortR. The expression ccepta salt’ fers to
nont oxi ¢ ahiepinykc sal ts contai ni ng ani ons such as (but not limted to)

11 B O et 8 el o 03 i sl USRI AR,
et hanesul famiadyeloaciddiénylol uene- sul fonate. The expression aI so refer s to
MoK GR!0 RS T e e ke R, 2o
(N, N - dbbe%!’dr&!eh)drwl?djn@muméd figdrot smmenﬁdn@mmhmaﬂ«en udieqiehamlyam ne,
ethyl ened amtlgr?allyq%%m%ngngeto(fé\lﬁrq%tgl%gtbﬁmls de R’\deé)eenr(}i%% AL OI’?'I mtf'ol\gl;en
sulfur and oxygen include indolizinyl, indolyl, isoindolyl, 3H-indolyl, 1H-isoindolyl,
indolinyl, cyclopenta(b)pyridinyl, pyrano(3,4-b)pyrrolyl, benzofuryl, isobenzofuryl,
benzo(b)thienyl, benzo(c)thienyl, 1H-indazolyl, indoxazinyl, benzoxazolyl,
20 benzimidazolyl, benzthiazolyl, purinyl, 4H-quinolizinyl, quinolinyl, isoquinolinyl,
cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl, 1,8-naphthyridinyl, pteridinyl, 7-
bicyclo[4.2.0]octa-1,3,5-trienyl, indenyl, isoindenyl, naphthyl, tetralinyl, decalinyl,
2H-1-benzopyranyl, pyrido(3,4-b)-pyridinyl, pyrido(3,2-b)-pyridinyl, pyrido(4,3-b)-
pyridinyl, 2H-1,3-benzoxazinyl, 2H-1,4-benzoxazinyl, 1H-2,3-benzoxazinyl, 4H-
25  3,1-benzoxazinyl, 2H-1,2-benzoxazinyl and 4H-1,4-benzoxazinyl.
By alkylene is meant saturated hydrocarbon (straight chain or branched )
wherein a hydrogen atom is removed from each of the terminal carbons.
Exemplary of such groups (assuming the designated length encompasses the
particular example) are methylene, ethylene, propylene, butylene, pentylene,
30 hexylene, heptylene).
By halo is meant chloro, bromo, iodo, or fluoro.



30 benzyl phenet hyl am ne), piperazi ne or tronetham ne

(2-am no- 2- hydroxynet hyl - 1, 3-propanediol ). W 03/072197 PCT/1B03/ 00573 50
As used hwoaBm721phe expressions "reaction-inert solvent" 2QU/IBIXV@®S513
solvent” refers to a solvent or a m x%ure thereof which does not interact
with starting materials, reagents, internmediates or products in a manner
whi ch adversely affects the yield of the desired product. 5 The chem st of
ordinary skill will recognize that certain conpounds of this invention

will contain oneBwalhynsenwnom.ngmamr@yuraﬁedlHydaacaﬁrdnl &tﬂr@{cheabﬁélﬁ00hem cal
se to stereolsoners an

t f t
ggn??gg‘r&a[ : %ﬂﬁ%i@ﬁk&s&{rgﬂ IE%’ Ei%( e{)ﬁ&h@%vhar%mmﬁsemlrtmeeof are incl uded
in this i n&@‘@naﬂ@d eyt éﬁo@ﬁnpﬁ@&as&ﬁé \béﬁ%ﬁla%xén@ﬁefﬁ@pﬂ&ﬁ)ﬂ etﬂ? h% hgl

invention are also 10 included. The subject 1nvention
i sot opi cal | §OPRBY} B\%%é%éﬁ%éem%rbéwl P&yl d3apebtvlimepsntyldtentiincal to t hose

di scl osed hearyint-nihyibey, bisethasityit Batet (Sol A e Bl epl aced by

5utPl he
an atom having an atom ¢’ mass or nass nu%erﬁ 8 )M)eren atomi ¢
mass or mas@Munber usually found in nature. 15 Exanpl es of isotopes that

can be | ncor por abpeif 8 eI Ayl DRI BPhra gk gR S0t OPeS of

hydr ogen, carbon,” nitrogen ur such as
oH, 3H, 13Gatuated ailmuborlw th&ough a’BlEs:By Eﬁﬁnpta[y @6Gth alkespgoupyel y. Conpounds

of the pre t her rmaceutically

accept abl es(ga L{ng'ﬂ%?r‘%%&gbnggéﬁﬁ'gh#g ngﬁ%p§§sé§4ﬁ%pﬁ$|8§]phagar0m? céﬁecont ain the
20 af orfl@nennétboxd eﬂmyomrepownckbpropoky]erutowptsammxpftema@euut@@om; are within
t he scope rta |soto | ed conmpounds of the
pr esent |%fenwt}¢'blsw nq&”é)%ﬁ%“ﬁczoﬁyh WH?B q'teﬁg&éé‘?og‘ﬁé?’iyvﬁeﬁ’tgﬁt opes such
as 3H and BAGockn .i ncor porated, are useful in drug and/or substrate tissue
di stribution ass Tritiated, | H. and carbon-14, i.e., 140,

i sot opes are paﬁasy"f:sﬁdanﬁr?n&eetlegpmof%rorﬂN'ngr -Coalkyl--otefers éarthieat i on and

det ect abi | |(CyC )Elkyltrheibty takérsihié fédd@ﬁtl%ﬁ@n RPN N-(0, MR ESx T8k 5
deut eri 2H, may afford certain therapeutic adva tages resul ting

from gf gatéﬂt e9&Phbol i c stability, for exanple increased in vivo half-life

or reduced dosagetd @QUhd&%B&%a@ﬁ% cdIB8SRlic Wetgl%c?&@fn%létﬁ grb sorre
ci rcunst ances. Isoto |call¥?@habel ed conpounds of th nve n

prodrugs 3 ogcp@ Qpth a¢ fqa ggagﬁ@tgg,sgast@e Hupugh cmgemg nrigmwn or
r ef er encedatoms without denoting a specific point of attachment, then all possible points are
intended, whether through a carbon atom or, for example, a trivalent nitrogen
20  atom. For example, the term “pyridyl” means 2-, 3-, or 4-pyridyl, the term “thienyl”
means 2-, or 3-thienyl, and so forth.

The expression "pharmaceutically-acceptable salt” refers to nontoxic
anionic salts containing anions such as (but not limited to) chloride, bromide,
iodide, sulfate, bisulfate, phosphate, acetate, maleate, fumarate, oxalate, lactate,

25 tartrate, citrate, gluconate, methanesulfonate and 4-toluene-sulfonate. The
expression also refers to nontoxic cationic salts such as (but not limited to)
sodium, potassium, calcium, magnesium, ammonium or protonated benzathine
(N,N'-dibenzylethylenediamine), choline, ethanolamine, diethanolamine,
ethylenediamine, meglamine (N-methyl-glucamine), benethamine (N-

30  benzylphenethylamine), piperazine or tromethamine (2-amino-2-hydroxymethyl-
1,3-propanediol).



procedures and by substituting a readily available isotopically |abeled
reagent for a non-isotopically |abeled reagent. WO 03/072197

PCT/ 1 BO3/W093872151 Al |
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invention will contain one or more atoms which may be in a particular
stereochemical or geometric configuration, giving rise to sterecisomers and
configurational isomers. All such isomers and mixtures thereof are included in
this invention. Hydrates and solvates of the compounds of this invention are also
included.

The subject invention also includes isotopically-labeled compounds, which
are structurally identical to those disclosed herein, but for the fact that one or
more atoms are replaced by an atom having an atomic mass or mass number
different from the atomic mass or mass number usually found in nature.
Examples of isotopes that can be incorporated into compounds of the invention
include isotopes of hydrogen, carbon, nitrogen, oxygen, sulfur, fluorine and
chlorine, such as H, °H, °C, "C, ™N, *®0, 70, *S, '®F and *C|, respectively.
Compounds of the present invention, prodrugs thereof, and pharmaceutically
acceptable salts of said compounds and of said prodrugs which contain the
aforementioned isotopes and/or other isotopes of other atoms are within the
scope of this invention. Certain isotopically labeled compounds of the present
invention, for example those into which radioactive isotopes such as °H and “C
are incorporated, are useful in drug and/or substrate tissue distribution assays.
Tritiated, i.e., °H, and carbon-14, i.e., '*C, isotopes are particularly preferred for
their ease of preparation and detectability. Further, substitution with heavier
isotopes such as deuterium, i.e., ?H, may afford certain therapeutic advantages

resulting from greater metabolic stability, for example increased in vivo half-life or

reduced dosage requirements and, hence, may be preferred in some
circumstances. Isotopically labeled compounds of this invention and prodrugs
thereof can generally be prepared by carrying out known or referenced
procedures and by substituting a readily available isotopically labeled reagent for

a non-isotopically labeled reagent.
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All patents and patent applications referred to herein are hereby
incorporated by reference.
DTT means dithiothreitol. DMSO means dimethy! sulfoxide. EDTA means
ethylenediamine tetraacetic acid.
Other features and advantages of this invention will be apparent from this
description and the appendant claims which describe the invention.
DETAILED DESCRIPTION OF THE INVENTION

In general the compounds of this invention can be made by processes

which include processes analogous to those known in the chemical arts,
particularly in light of the description contained herein. Certain processes for the
manufacture of the compounds of this invention are provided as further features
of the invention and are illustrated by the following reaction schemes. Other

processes are described in the experimental section.

Nvi N ( M NI
J X K H Reduction
1. DepmaBexdssn K 2.
7
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Scheme 3 XV I | KK NI N Reduction 1. Deprotection NV 0 2. Acylation 6 6
( HRCCH2) ( HRCCH2) m6 m ( CH2) NN mN | PAVI DI XV xviii E P
Oxi dati orwO@307H9)t---,] KJ K N Reduction N 1. COCl12 N yQT1/1B03/@573 H2C
CH2) (HRC CH2) (RZC CH2) mmm | | & XII D\ XIll DP XIV EE E W
03/072197 PCT/1B03/00573 55 The Reaction Schenes described herein are
intended to provide a 5 general description of the methodol ogy enpl oyed in
the preparation of nmany of the Exanples given. However it will be evident
fromthe detail ed descriptions gi V%Eh%ﬁl% He Experimental section that the
nodes of preparation enployed exten her than the general procedures
described here. In particular it is noted that the conpounds prepared
according to these Schenes nay be nodified further to 10 provi de new
Exanples within the scope of this imvention. For exanple an ester
functionality may be reacted furth usi ng procedures well known to those
skilled
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inthe art to give another ester, an amde, a carbinol or a ketone. As an
initial note, in the preparation of the Fornula |I conpounds it is noted

t hat somewofo3tapr eparati on met hods useful for the preparamiieos/@s73t he 15
conpounds described herein nmay requi r® protection of renote functionality
(e.g., primary am ne, secondary am ne, carboxyl in Formula | precursors).
The need for such protection will vary depending on the nature of the
renote functionality and the conditions of the preparation nethods. The
need for such protection is readily Qt¢ighe 2ed by one skilled in the art.
The use of such protection/deprotection 20 nethods is also within the skil
inthe art. For a general description of protecting groups and their use,
see T.W Greene and P.G M Wits, Protective Goups in Oganic Synthesis,
John Wley & Sons, New York, 1991. For exanple, in Reaction Schenes | and
Il certain Formula | conmpounds contain lﬂ@ﬁy am nes or carboxylic acid
functionalities which may interfere with eactions at other sites of
the nolecule if left unprotected. Accordingly, such functionalities may be
protected by an appropriate protecting |group which nay be renoved in a
subsequent step. Suitable protect\ng grjoups for am ne and carboxylic acid
protection include those protecti ups commonly used in peptide

synt hesi s (such as N-t-butoxycarbo , benzyl oxycarbonyl, and 9

fl uor enyl met hyl enoxycar bonyl for amjnes and | ower al kyl or bengyl esters
for carboxylic acids) which are eralyy not cheni cak qtive under

the Formula | conpound ccor di Reductieacti on Schyne 1 th sired Formul a
| compounds whergin A-Bis NCH D, E G J, K and n afe as descri bed
above and the 5 Mmond represented by a dashed |ine is absept (depicted as

typically be renoved mn;;gut chemcally altering\ other Nunctijonality in

Forrmula Il conpgUndg) nay be prepared fromthe correspondijg Fornula |1
conpounds /b enovalk of the protecting group P. If the grotecting group is
benzyl (B§f¥ benzhy 2 ( di phenyl net hyl ) or benzyQOXé ar bony , this
may alternative\y b rendfed by hydrogenation in ction i sol vent

such as net hanol thanol 10 or acetic acid with a cat st guch agn
pal | adi um or rhoJEun1on carbon under a hydrogeng;iessure to about 15

to 50 p.s.i. for period of ab to 24 hours/ or by tyansfer
hydr ogenat i on u5|ﬂg anmony unlfogﬁ%wénbﬁ refluxin

P VI
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met hanol in the presence of a catalyst such as palladiumon carbon in a
reaction inert solvent such as nethanol or ethanol at a tenperature

bet ween awouwt/o@i91o 15 80C, typically about 25C to 60C. APCEMRe¥/(05% vy t he
protecting group (e.g., benzyloxycar®onyl) may be renpved by treatnent

wi th hydrogen bromde in acetic acid at a tenperature between about 0C to
60C, typically anbient, for a period of about 1 to 24 hours. Alternatively
t he benzyl or di phenyl methyl group may be renoved by treatnent with 1

-chl oroethyl chloroformate in a reaction inert 20 solvent such as

1, 2-di chl oroet hane at a tenperatugg beﬁﬁfgn about 25C to 60C, typically at
ref lux followed by heating with m Alternatively the benzyl or

di phenyl net hyl group may be renoved by treatnent with 2,2, 2-trichl oroethyl
chloroformate in a reaction inert solvent such as acetonitrile at a
tenperature between about 25C to 60C, typically anmbient 25 followed by
heating with, zinc in ethanol. If the protecting group is t butoxycarbonyl
(BOC), this y be [enoved by treatnent with trifluoroacetic acid in a

sol vent such &s net pyl ene chlori de a tenperature between about 0C to
30C, typicall y\anhient r a period\of abopt 10 mnutes to ours
Alternatively NAe B ai up may be rynoved] by treatnment w t h\hydrogen
chloride in a S%treactlon i nert solvenk su as ethyl acetate, \di ethyl

et her or dioxang at a tepperature bet n aboyt C foN“a period
of about 10 m nUtes toﬂﬁJEP R} s. Many ¢t her Sﬂl tD%‘?'%t%%' cting groups and
means for their rennvdT‘ﬁTé‘VITD3/07219 PCT/ | BU3T00573 57 desgri bed in

T.W Geene andOP. G M Wits, Protectiy oups 2i. Aaylgtionc , John
Wl ey and Sons, |[New York, 1991. /ol l,eWi ng noval of the pr gr oup

t he am ne may bd_conbi ned vmtr1@HgS pproprmmHgiacyl chZ?ﬁi acyl CFQZ
anhydri de or nyl chloride itn a ita freacti ot in nt Sgeh
as net hyl en e oy chloroformco I ning a suitabl e base ch as
triethy&ﬁh 2§ sopropyl et hyl amine at a tenperature of jabout 25C
to about® 60 |1y Bmbient to provdde the desired product [of Formul a

1. Alternativ t he ami ne can conbi ne® wi tXVh carboxylic aci @ n XNe
presence of a swltable coupl i ng agent such as benzotriazo-1 10 \\

yl oxytris(di net yIanXhﬂNphosphonlun1hexaf|uorophosphate (BOP) ,
l-ethyl-3-(3' - |nethylanlnopropyl)carbodl|nlde hydr ochl ori de ( DCI), 3-

(di et hoxyphosphoryl oxy) -1, 2, 3-benzotri azi n-4(3H) - one (DEPBT) or O'C»ddaﬁor
\ Reduction \;/|/u1\COCI2 \N
CHz CHz (hec CH, )
“m
|
D Xl D XHl D XV
N AN AN



benzotriazol-1-yl-N, N, N , N -tetranet hyl uroni um hexaf | uor ophosphat e ( HBTU)
in the presence of a suitable base such as triethylamne or N, N 15

di i sopr opybeslyidiami ne in a suitable reaction inert sol ventPCIuBis/@s73

nmet hyl ene chloride or chloroformat ¥ tenperature of about 25C to about
60C, typically anbient to provide the desired product of Formula Il. The
desired Formula 111 conmpounds wherein D, E, G J, K mand n are as

descri bed above and P is a known anmi ne protecting group nay be prepared by
20 reductive coupling of an amne of Formula IV wherein G J and K are as
descri bed above with a ketone of Fornula V, wherein P, n and mare as
descri bed above, using a borohydride-type reduci ng agent such as sodi um
bor ohydri de, sodi um cyanoborohydri de or sodi um tri acet oxyborohydride in a
reaction-inert solvent such as tetrahydrofuran, nol or et hanol at a 25

t enper at ur e bet wb Reeiian Behampssinecriggifiqrainiae ém?ﬁ 10 pfYidef peri od of
about 1 &%r@lcﬁérsérlﬁtfanfoNé ﬁﬁtﬁo’&%lo@?%h{pﬁﬁ/eaﬁr?mé%regﬁéra{: 6 Btthany bl -

Parti cul arl?/ suitable conditions are describ ttson et al in
Journal of tedasimpleheerst Howeverdayl bESVIdQBUEOmNEQ@?tﬁ“Q%@ESC@@ﬂ%‘ﬁl ve

alkylati on Lo psthS 5ooRtaPLAAA ik d ol gﬁﬂéﬁalﬁtloﬁ%ggyé@gxtﬁﬁéOne wi th

titaniumtetral soprop hour or to a tion of sodium
cyanobor ohytdwhdethan thee gamﬂ)“al progethires dassdberbheret |hmngmcul¢,h@r$ reied thapr esent s

an ester fupe 'gﬁgot%gh&%/ P %?Fe&oﬁac{c%ro‘%%@qqg&cgcﬁe%estQQ{/ﬁgéﬁdﬁeﬂ ftfh\m% go a

degree of t uce an 1sopro Ically WO
03/ 0721y PerovidBeEMWOBEfBpleS Rithinitlse stope af dhis avrestiare| Forexbmpte arhesteut cone of

t he subsequ nt st n K. i t hoxy the j i de may
be repl aced a?ﬁ’traﬂvﬁ?nr?aﬁ?ifgpﬁ%ws prPSG% ?g}ebl m@% {sogthégeo%@%gérre cases
the prot ectinnge grt Qo give amWeadw@ntamgaemdsla/carbmot bea getong. D-E i n whi ch case

t he reductive alk Iatlo ovides the desired 5 Fgrnula || conpounds
directly. Wen KA Faqﬁ'loges iTh et%?ﬁ?%ﬂttﬁ%ﬁgmﬂ?lfﬂ@pomtd nds of

ﬁ)lr nula I'V lgétéd maefseﬁfeetg thd prega@gubmgmmseﬂﬂ f@ahemghratha of ergd L ed For (rjru:D a

conpounds erein : . K n are as ove an

is a k% eaFIPRYNd 5%?@&%"5@”@%“@& rﬁg\yrq)%roﬁﬁ,cgﬁ%p EF”FQ"S%‘%HO'?PE‘?% ‘Bf Formul a
IV wherein ﬁméwmné%e%oﬁdﬁyamlr@%%bk@ﬁ% EbANRa R PrboarsoRy) PrES e fofor nul a

VI wherein n m are as described above, Pis a suitable anine

prot ecti ng WLRJO"@BF@T willyery depansing asrthe drpie /Y thederpls fugpipnRiy@ifesent s a
| eavi ng gr oy x&#MBhd b BE prépdtsfonRbthods. The need for such protection is readily

determined by one skilled in the art. The use of such protection/deprotection

20 methods is also within the skill in the art. For a general description of protecting

groups and their use, see T.W. Greene and P.G.M. Wuts, Protective Groups in
Organic Synthesis, John Wiley & Sons, New York, 1991.
For example, in Reaction Schemes | and |l certain Formuia | compounds
contain primary amines or carboxylic acid functionalities which may interfere with
25 reactions at other sites of the molecule if left unprotected. Accordingly, such
functionalities may be protected by an appropriate protecting group which may be
removed in a subsequent step. Suitable protecting groups for amine and
carboxylic acid protection include those protecting groups commonly used in
peptide synthesis (such as N-t-butoxycarbonyl, benzyloxycarbonyl, and 9-
30 fluorenylmethylenoxycarbonyl for amines and lower alkyl or benzyl esters for

carboxylic acids) which are generally not chemically reactive under the reaction



restricted to nmethanesul fonyl, p-toluenesul fonyl or brono. The conpounds of
Formula IV and VI are mxed in a reaction inert solvent such as 15

di et hyl fwomanvzde? or N-net hyl pyrrol i di none at a tenperat uP€ThB3M®STS about
25C to about 140C, typically about 118C, for a period of about 1 to 24

hours to provide the desired product of Fornmula I1l. When n is not equal
to mthe conpounds of Formula Il and IIl are typically prepared as a

m xture of diastereoisonmers. 20 According to reaction Schenme 2 the desired
Fornmul a | cosmmond Hestbdeind AnBypisal t% & ing are as
descri bed above and the bond rgyl?es Smﬁm Hel fcﬁygg&gasent

(depi ct ed aSthepiurglionality|in t%ﬁ@mwﬁthowm}mde prepar ed fromthe corresponding
Forml'a VI | Commguidig 1PeakRpNaheril 11RERIBLIRLEIN 1950UR, By O | oved by

acyl ation as descri be ove preéparation o ounds of
Fornul a |1 WhenginAB isdhgbubdE, 6f J, Hon anda dré hs d%mnbdeltabb%iarlf@fhw| a Vil

compoun abgve and P is a known
am ne p%(s)te |ngBE;er§8?J%dr$§ @3%%54'68 SSV ‘? dc(c]?:q ° lﬂ%ﬁl ng of an am ne
of Formul a ¢oprheds) maybapdepared ﬁom&hdesm%Spgﬁdgé(Fo&hmaﬂl mmbomwds%té,one of

ed above, using a procedure

Formul a X J and K are

anal ogous }("@ﬁ}oﬁ/g{bf& B?F%qimgﬁéo'iﬂ' eﬁgﬁ%wﬁcw 9REP BRRBUABE): of Formula I11
PCTT | B0/ 00875 55 dbhf?f;'?ﬁ@ D B R b oup D
i whi ch caBmoupaby RdhgeiaRRif ayeSionines sattsudhes methanskcionaul a Vi

conpounds dirreetid acid Wﬂh@rtiéﬁé'l?ét s@érﬁ)agbanﬂduﬁﬁbefﬁ%d%n% B c8Boh uRdef2r mula Vil
corrpounds wher ei n mand n are as descri bed above an% is a known

amine 5 pr dlyé’ﬂqqeﬁ@r%?%[ﬁpe%ﬁ} 1¢abeytd §p S8 Ps-iofar arpesion wé absutiotorAdl a | X
wherein m H}u?@@r lj’tr@ﬁﬁeﬁﬁycﬂ@é&ﬁtl@ﬁ@siﬁg%ﬁﬁnﬁ%%mgW‘nere fixi egrrrul a X

wherein G are as - descri bed ove usi ng a procedure” anal ogous to
that used frapthanl inthepaesanceef efcatalyss suehpopaiadiuos oFoanvoh én & réactioom t he

cormpounds  GherF&IvBH: §uéhVa§H%th\Qnol &Peth%r?cﬂ%t § ?&ﬁﬁer&iﬁf% gétWegﬁ !bSﬁt %&3@, p P may

advant a eousl be the group DE Iin 1 case react I des t he
desi redS5Fo dyma"y@(b@pb%@stmﬁm’@cAltgrnatl\iﬁl}ethecmqitewr@sgroﬁp Fogul a VI1 and

VITI are t %%h%iy%ar%%ﬁﬂ?h%g b33 e%oved ﬁt ?rggtmoefnt \(/jvﬁtﬁ% Srroﬁgh %(r)onrrl?urjg in
acetic acid at a temperature between about 0°C to 60°C, typically ambient, for a
period of about 1 to 24 hours. Alternatively the benzyl or diphenylmethyl group
may be removed by treatment with 1-chloroethyl! chloroformiate in a reaction inert

20  solvent such as 1,2-dichloroethane at a temperature between about 25°C to
60°C, typically at reflux followed by heating with methanol.

Alternatively the benzyl or diphenylmethyl group may be removed by
treatment with 2,2,2-trichloroethyl chloroformate in a reaction inert solvent such
as acetonitrile at a temperature between about 25°C to 60°C, typically ambient

25 followed by heating with zinc in ethanol. If the protecting group is t-
butoxycarbonyl (BOC), this may be removed by treatment with trifluoroacetic acid
in a solvent such as methylene chloride at a temperature between about 0°C to
30°C, typically ambient, for a period of about 10 minutes to 3 hours. Alternatively
the BOC group may be removed by treatment with hydrogen chloride in a

30 reaction inert solvent such as ethyl acetate, diethyl ether or dioxane at a
temperature between about -78°C to 25°C for a period of about 10 minutes to 24

hours. Many other suitable protecting groups and means for their removal are



According to reaction Schene 3 the desired Fornmula | conmpounds wherein A-B
iIs NCH Gis CO D, EL m n and K are as descri bed above, J is OR 15 or
NR2R3 whewe iRD721R2 and R3 are as descri bed above and the PomdBox@sEsent ed
by a dashed line is present (depicteds7as Formula Xl Il conpounds) may be
prepared fromthe correspondi ng Formula Xl V conpounds by reaction with
carbonyl chloride (phosgene) in a reaction inert solvent such as

di chl oronet hane 1in the presence of a base such as

N, N-di i sopr i ut 1 to 3
hours, typi gg%/qr@ QY'L&W;@G? R&?—"t MWL’{SE m%gdﬁe%% qn‘ér émgt tenperature
bef ore addi Bimthesi§, Jdhe Wth@/mmf&atseNeucYc&bp‘rﬁme JHto give the desired

Formula X |1 ds. Th D, E J,
m - and K ar o aBSIIUSS FBSA! G0 S oag0s R AENE Rt @ UMD pondi ng

Formul a X | Witk $hecapproprinds abw chletiaé ﬁdypamayydrd@smnfbﬁﬂ chidride lireastitable i nert
sol vent such as et hanol hanol acet i th a catal yst such as
o1 o i S eshe B Sahae sEhsdregBan S cHeuds B SO SO ERINE 45 ¢ o g0

p.s.i. for gReld %eoé‘ucﬁl&@liﬁetﬂylamﬁle%? NIRWiiSopropyl&thiiahdinesata such conmpounds
may be prepared by transfer_ hydrogenati on using amoniumformate in

refluxing niemparlirg of abqut 23° @é@ﬁ@@“fcﬁo"@OtYB'Cé%}t @P?@[‘t toppvidasthgdestield um on
carbon in a t f at a
Fenper at ur PSR PRIt FRTEDRY NG Iyt eiRanififa il ELARORNCT, Zbout
60C to gi veamhm egiresamchof ensbitable pomdlnp@gnutssucmmenzMan?zw?

PCT! 1B 00363y A SNk WAyt (308 by, obtaf nec
t he scope odlntetmwamlhnpr@pyl aarbodiimidedsiroahibriger(BEDICH, 3 V conpounds wherei n D,
E, m n and 55 om t he
correspondi Wget%yﬁﬁﬁ%f)w @gﬁrgbﬁﬁarggogg,aez é{?-ogg BE?E%go'f I t abl e oxi di zi ng
ggem sucht?@uotr%{zalshly?ﬂMNWnémmgmgiucbmmnalem‘ammpmtsphmiﬁm?'ﬁg)égnt such as
i chl oronethane at a.te ure en apou o abou 0 give
the desir ed"BAHIANGE Of(?@nﬁ%bﬁ?ﬁj? tﬁ*ﬁ@yg&n‘?gﬁﬁ 5rmul a XV conpounds
wher ei nj gD, &nsogpopvlemwhdﬁnarr&a agitabieRktiditiderRONEnt@h e nistepatied from t he

correspondin or rmul conmpounds by a deprotection _and acylatlon
procedur e a¢fBprisgRIchiqsolofg et a temperature of about 25°C to about 60°C, typically

ambient to provide the desired product of Formula Il.
The desired Formula Ill compounds wherein D, E, G, J, K, mand n are as

described above and P is a known amine protecting group may be prepared by

20 reductive coupling of an amine of Formula IV wherein G,J and K are as
described above with a ketone of Formula V, wherein P, n and m are as
described above, using a borohydride-type reducing agent such as sodium
borohydride, sodium cyanoborohydride or sodium triacetoxyborohydride in a
reaction-inert solvent such as tetrahydrofuran, methanol or ethanol ata |

25 temperature between about 0°C to 50°C, typically ambient, for a period of about 1
to 24 hours to provide the desired product of Formula lll. Particularly suitable
conditions are described by R.J. Mattson et al in Journal of Organic Chemistry,
1989, 55, 2552 wherein the reductive alkylation is assisted by pretreating the
mixture of amine and ketone with titanium tetraisopropoxide for about 1 hour

30 prior to addition of sodium cyanoborohydride in ethanol. Under these conditions,
when G-K represents an ester functionality, there is a tendency for the ester to

undergo a degree of transesterification to produce an isopropyl ester. Typically



described for the preparation of the conpounds of Formula |l fromthe
conpounds of Formula Il1l. The desired Fornmula XVI conpounds wherein m n 15
and K ar ewe3dexeri bed above and P is a suitabl e am ne pr®C&aBixmwsTr oup may
be prepared fromthe corresponding c¥8clic am ne of Fornula XVII and ketone
of Formula XVII1 conmpounds by a procedure anal ogous to that described for
the preparation of the conpounds of Formula |1l fromthe conpounds of
Formulas IV and V. In sonme cases the protecting group P nay advant ageously

be the groug g5&Eot'a!av%b@gerffe%ﬁmeto*agﬁmtth@Quwgeaﬁéﬁeéeﬁéﬁw@ﬁkﬁ@d Fornul a

XV corrpounds rrectl ugs of e conpounds of Formula I may b

pr epar ed acethodyngamtenlumeha!aeprap@{ldﬁgmas bﬁcﬁemth%ZbWIlﬂhtﬁmIuﬂbtetrh@b@Xléﬂ| I led in
the art. EX ess a C this
nvent i on witr i BaRey R GiReR R bLREG BloBly may Ehodtiisbgl | 7, 2

repl aced by batthegtoap mﬁyn bichreapa thedreldyctive reiyfating prdvidesdhédesitadc acid with

t he appropri.ate alk hal ide, in t seneof a, ch as t assi um
Car bonat 51 FouiE HEPmRSntE e AFned SR FyRind 08 SastiBhe? 3 B er at ur e
of about 0Ccbip é@%dfcﬂormbﬁut/ale fetfedhours. Alternatively, the 30 acid is

conmbined with ap riate al cohol as sol vent th resence of a catalytic
amount of acid sﬁbﬁ’P keraspeeiff rS@PP@E]‘eSUPF@PF'Ee‘Ja'g?r “iﬁﬁ'ﬂwa #Siture of about

20C to 100(hepiirebeEatl ¥, tmant @fdré%s db&driveB@Bbvd ah@Pris h&knddin BRlKe . Anot her
met hod is WO 03/ 0721987’ PCT/ 1 B03/ 00573 61 the reaction of the acid with a

st oi chi onet pPrateling @RUPINAY Re Prasebiromniataine gf Eewba Nowhareb@ead 98d ¢ anount
of acl dygn Ribrb B€ldbscileltibov R a%n&)%hh'@ BEFGHnud 9 WAGLH b ﬁ{hreW th

concom tant renoval he wat er roduce ySi ca . g.
Dean- St ar k s dpjcrived eheve,dals o suilgble amn%@mt%mlngum&ref@@hb’ beazqusdr ugs of

this mventt| 8w®5@gﬁ%nal)@%p‘%] GB%@EEQPQQAWH] A6sd ¥ o%hb%g as an et her

may be prepare ining the alco eappr riate al kyl
br omi de or r@ttticxt@l formethengsufonyice-tafiernesbliany! sypmes Theteosypoundgalr bonate i n

an inert s fﬁmﬁl\fgﬁgﬁﬁfe%&gé'%’ipe% ngﬁ S%Fveﬁ-ly%lﬁet rature of about_ 0OCto

100C for ahdl our's ano m-nomnet ers may be obtained
by 10 remct dmethﬂfotmemmieomrwmemyﬂdyrrahdmmastlamnmpr&tnﬂerh:e)tweemabmlti n the

P o aB SR PR, SaRAtc, B v 4 BB NGl
Al t er nati vebwwdbhﬁéeesimmua@ka offEgrmiga Il

When n is not equal to m the compounds of Formula Il and Il are typically
prepared as a mixture of diastereocisomers.

20 According to reaction Scheme 2 the desired Formula | compounds
wherein A-B is CH-N; D, E, G, J, K, m and n are as described above and the
bond represented by a dashed line is absent (depicted as Formula VI
compounds) may be prepared from the corresponding Formula VIIl compounds
by removal of the protecting group P followed by acylation as described above

25 for the preparation of the compounds of Formula Il from the compounds of
Formula lIl.

The desired Formula VIIl compounds wherein G, J, K, m and n are as
described above and P is a known amine protecting group may be prepared by
reductive coupling of an amine of Formula IX wherein n and m are as described

30 above with a ketone of Formula X wherein G,J and K are as described above
using a procedure analogous to that used for the preparation of the compounds

of Formula lil from the compounds of Formula [V and V. In some cases the



prepared by the nethods described by Hoffman et al. in J. Og. Chem 1994,
59, 3530. 15 dycosides are prepared by reaction of the al cohol and a

car bohydrapDasiom19an i nert sol vent such as toluene in the pcegBo@sf acid.
Typically the water forned in the re¥ction is renoved as it is being
formed as descri bed above. An alternate procedure is the reaction of the
al cohol with a suitably protected glycosyl halide in the presence of base
foll owed by deprotection. 20 N-(1 -hydroxyal kyl) am des and N-(1 -hydroxy-1

- (al koxycar bonyl.) net hyl am . tion of the
p<(31r ent )altm' d%rogé/c[tlhg tgfpé%é{%)Wg&d?i@gﬁ%%ﬁ%@@é%@ﬁ?%gmhﬁ% S‘agsr% thgsi c
cgnditizggs .(egu%vg aﬁﬂat}uﬂnmbﬁ@e@me desired Tmleljvmbompemnml | ditegthes bet ween )
about an : al kox or -, (.al kox r tives can be
obt ai ned by reacF"iQﬂ?ﬂlﬁr%Hégﬁﬁgﬁé‘?]ﬂ%@%%Fgéregé%é%'h%o\m&oaﬁf)w&ne necessary
al kyl hal i dghbfid GeJ,K,85aRE A =96 a8 dbsGBetiAbave aMePls a knbweamineThe conpounds
of this invention may al so be used in con unct]j‘g_)n \M?ts&s ot her q

phar macdut i Breteciing STPfTBRY b BrapaEd frem @ngming, gt Berawla Rwieraiim; BAY

descri bed hgrgi s qascribed ebbReandg keionadp ¥ermauls Xomdtdin a1V &RnRiafeks on
therapy 30 treatnent, both the conpounds of this invention and the other

drug t her apilessrined abereniisinga erasgduie analrears tq apusedfgniliePrera{pionet f enal e)

by conventi ' ' ayvibgaused as the
second com@%ﬁégq%%g??ﬁof@y%@%q@%%% 73ﬁ&€3§1i Iisonrﬁrfglﬁdgwcorrbilhg?i on aspect
of this i nvemé oasesSbe pradesinggrourcP iy adventegagurbsbethe graup Dk Ker oscl eroti ¢
agents (and specifi ) ' ' e t he

I nvent i’ aWﬁBﬁgF\%‘% %eﬂ'g%%\{/@ oﬁ%@%ﬁ%@ﬁ%ﬁﬁ %ﬁgnggméged |d{nree£|:¥)'nbi nation
wi t h chol est er ol Tise odrhpsirsisiafifiobnule VSl arfd \BH areetypicailyoprieparegaasia ¢ extract, 5

| on- exchange, r esi nti.oxi dants and bile acid sequestrants. Any

chol est erol m%@SPS?iaS%“?%?rB?' or may be used as the second conpound in the
conbi nati on aspegtcodding b Ractivre8theme 3 TihedéserhFolmalilad tempbundebsor pt i on

inhibition refers, to ahi.lity of a co nd to,.preven ol fi ol
cont ai ned VbR ‘%‘It]?ésﬁ\gﬁﬁhad? & iEan&a}%EFFeoﬁ %‘%’[@P?%é# fiﬁf?g
intestifpl galRRMhara &' R BT Mg dsrdyschbddabove kaditng behd represeetdds i nt o
t he bl ood stream Such . chol es& er ol abslgr%iag)? Ii nhi bi t iﬁn activity is
readi |y det Ry aidaghedfipe:is presenkidepisted as Far I coEPSHBIHY PP %t andar d
assays (€. Oprepdredlitdh theRRFrespdRiieg FSiulB8XRs &Sthpounds by reaction with

carbonyl chloride (phosgene) in a reaction inert solvent such as dichloromethane
in the presence of a base such as N,N-diisopropylethylamine at about —78°C for

20 a period of about 1 to 3 hours, typically 2 hours, followed by brief warming to
ambient temperature before addition of the appropriate nucleophile JH to give
the desired Formula Xlil compounds.

The desired Formula Xl compounds wherein D, E, J, m, n and K are as

described above may be prepared from the corresponding Formula XIlI

25  compounds by catalytic hydrogenation in a reaction inert solvent such as
methanol, ethanol or acetic acid with a catalyst such as palladium on carbon
under a hydrogen pressure equal to about 15 to 50 p.s.i. for a period of about 2
to 72 hours. Alternatively, such compounds may be prepared by transfer
hydrogenation using ammonium formate in refluxing methanol in the presence of

30 a catalyst such as palladium on carbon in a reaction inert solvent such as
methanol or ethanol at a temperature between about 0°C to about 80°C, typically
about 25°C to about 60°C to give the desired Formula Xl compounds. When m



Chol esterol absorption inhibitors are known to those skilled in the art and
are described, for exanple, in PCT WO 94/00480. 15 Any HMG CoA reduct ase

i nhi bi t orwoeg/obBITUsed as the second conpound in the conbiPeatiBenoaspect of
this invention. The term HVG CoA redu®t ase inhibitor refers to conpounds
whi ch inhibit the bioconversion of hydroxymnethyl glutaryl-coenzyne Ato
nmeval onic acid catal yzed by the enzyne HMG CoA reductase. Such inhibition
is readily determ ned by those skilled in the 20 art according to standard
assays (e.g., th. . En | . 1981; 71:A55- r es cited

t herein). A!S\?QF/E%‘E%;t%f’%I%(%E%rg]ui%%%3[?n%8'°§&ye§08%3§$?Bgﬁ gﬁgee 81?ef erenced bel ow
however ot hgiastehdoidonfers all utwkisie atenihtdpided tebsevnithinbiee keuperofitiis t hose ski | | ed
inthe art. U S, Pat. No. 4,231,938 discloses certain conmpounds isolated
after culti P8 of a mi croorgani smbel onging to the genus Aspergillus, 25

such as | ovast at TRe désigd FddnSa YtcomNounds Whdreirdd, Elimol asek asyathet i c
derivatives of the aforenentioned conpounds, su i?g?s Si tatin. Also,

U.S. PatS Ndescrigedrgoovemay be prepaead karpithg Foreshep 2ERAAY es, such as

fluvast ati nyoAbsifids By Bxidaliéh withi suftaslé @xidZihgigept Ss@sadL- 236B deri vati ves,
such as pravastatin. "Also, EP-491226A di scloses certain
pyri dyl di hyaetaehlossrieenziois apid a4 regolian inart solventaysh 36 dichlarematane abn, U, s.

Pat. No. 513?&@%&% 5&%@ﬁ§b&&f-%§4d&oﬁabbaféé@ttétgisv%%ﬁaesi@elrﬁdﬂnuﬂa

-yl)al kyl ] pyran-2-ones such as atorvastatin and’the hemcal ciumsalt WO
03/ 072197 PKIV/doBRUDOS73 63 thereof (Lipitor(r)). Additional HMG CoA

reduct% e i nhibiyor ?egiﬂgal#ﬁ%ulﬁw&ﬁﬁ{ﬁ?qﬂg& heiréig\ﬂ?%t, &l nhrfndafedd vastatin.

Any MIP/"Apo B secrefion (m crosona yceride transfer proteln and/or
apol i popr ot @éserilfed abovet maybe prepated foom ey cdreesperdingSomma ¥t ond conpound i n

e oo AR BB el e AR PhceBl LB BRIAR g, © Seeret on,
chol est er yl dastied for ansprebarsfitrobi thiedempBunds offForbiuta lbfromshe eadi | y
et o1 et Dyl d19g8 sk R ety oSS By R RNR S, O
known t1g t haseK sike hé eésdribed BBow dnd Pich yditatte aimreepréctiiggloas ehyi be WO
Syt hase_ goEPATEAAToBR TegiRTERRRMANG A A s s eeau B L EBm b orpound | n
the combi nagdila REMEBIMEBUNESDY a ipRddialitePanalddtistte triat dbEeribed fenthe hase
inhibitor refers to
preparation of the compounds of Formula lll from the compounds of Formulas IV
and V. In some cases the protecting group P may advantageously be the group
20 D-E in which case the reaction provides the desired Formula XV compounds
directly.
Prodrugs of the compounds of Formula | may be prepared according to
methods analogous to those known to those skilled in the art. Exemplary
processes are described below.
25 Prodrugs of this invention where a carboxyl group in a carboxylic acid of
Formula | is replaced by an ester may be prepared by combining the carboxylic
acid with the appropriate alkyl halide in the presence of a base such as
potassium carbonate in an inert solvent such as dimethylformamide at a
temperature of about 0°C to 100°C for about 1 to 24 hours. Alternatively, the
30 acid is combined with appropriate alcohol as solvent in the presence of a catalytic
amount of acid such as concentrated sulfuric acid at a temperature of about 20°C

to 100°C, preferably at a reflux, for about 1 hour to 24 hours. Another method is



conmpounds whi ch inhibit the biosynthesis of hydroxynethyl gl utaryl-coenzyne
A 15 from acetyl -coenzyne A and acet oacetyl-coenzyne A, catalyzed by the
enzyme HNVB-0@02&18ynt hase. Such inhibition is readily detemarnBe/y73t hose
skilled in the art according to standard assays (e.g., Meth Enzynol. 1975;
35:155-160: Meth. Enzynol. 1985; 110:19-26 and references cited therein).
A variety of these conpounds are described and referenced bel ow, however
ot her HMG CoA 20 synthase inhibitors will be known to those skilled in the

art. U S. Pat. No. 120, 729 di scl.oses cert ai ta-lact. derivatives.
U.S. Pat. NBe F@ﬂO@BRPg% a"‘(h‘i%’%l’ gStchipetp ﬁ”‘?ﬁf‘ﬁﬁﬁ%&%ﬁ@ 'ﬁ«t:\rpf'el vatives
prepared by gsdrcdrdf AtataljficcArAtird dnhsitin &MreA3)ventbush dsablueor 4, 847, 271
di scl oses certain oxetane conmpounds such

s 11 .
- ( 3- hydr oxytisehydrotyras ¥ith.cgnearaianf I%T‘@{a’yf-)ft‘%?ﬁ’a‘?fﬁeﬁﬂ RIOgHeRIY. di enoi ¢ aci d
25 deri vat 'Mﬁ?aﬁ@g.?@é@pgw B ordRemRab @Sy HMeebir siedel) hsa@sgene

expr essi on used as the second conpound in the conbination aspect of
this ifvention.Produigs ofdusinyentign weerpen atgolo} bagiandas heeprissivatizedon
inhibitors th r ‘ g hBit it knef iffe dikgns! ati on
i nhibitors %Sh%{ etB?L@%Etbgoorrg@Bé%gi?gggglﬁgrtgﬁg a%jlalov‘rl{mq}tp r%gﬁ%ﬁgooe!i ngyaf or

HVG- CoA r echrotiziesoriiodide jiv the eiresense oha besgrpaaimaispeiassiwn caeonaiefie en
transcripti.on, or, t i i r i ok O
compounds. 1Rt SsvR ¥R 84 il blnice & BikehRurodi SbBTIRIREG 0. o7
PCT/ | B0O3/ 00673064 toedehomns yAlkandytantihemethyl etbersrrody e olsipineddyi ¢ cascade or

may |lead to the cumul at,i on of. i.sopr ol 1 t he
aforerrgr‘i)ti dfid 'oélcﬁqi(%r\'/‘? ?llcg@?l W'@lftlﬁ's'?%ﬁ p %nﬁﬁg)@lﬁ%&dw@&@t&g g’ﬁcﬁh‘ﬁg‘d by those
skilled in dd decﬁﬂg@t deitan ?@ineﬁswhdaat mmd walyrofuranyttordifg ky nol .
1985; 110:9-19). Inhihitor ASr ct.ase gene expression wll be
known to t HoBE moraiqqse&abq%ni}%é%ﬁﬁﬁﬂswaﬁ%%,t 555 Smioincs gy . 041, 432

di scl oses Gaepatea blhe Hfidde Heeerideanysisifraan edli Mal OrgCheniX1i9o4, By genat ed
sterols that suppress synthesis of HMG CoA reductase are discussed by E.I.

Mercer (ProtP30ip. Res. 1993;32:357-416). Any conmpound having activity as a

CETP i nfi bi tor c@csiiettardprépifed bY rREOMET HeEIIBMandIa tABORIRleNAL i On
t herapy aspect of "the instant invention. The term CETP inhibjtor refers to

conpounds tafeineit sAIVENtSUCh@sdplBpRR indhg Presepes of agidn dyrRialyibe WRlF" (ceTP)
medi at ed t "Bh "htthé’f'ea‘éﬁ{)]h %E%nfbk}% 85 164 ein§ Rrietl sdbschibdhnever iades from

HDL to LDL a LDL. Suc TP inhibition activity is readily
alternate procedure is the reaction of the alcohol with a suitably protected
glycosy! halide in the presence of base followed by deprotection.

20 N-(1-hydroxyalkyl) amides and N-(1-hydroxy-1-(alkoxycarbonyl)methyl)
amides may be prepared by the reaction of the parent amide with the appropriate
aldehyde under neutral or basic conditions (e.g., sodium ethoxide in ethanol) at
temperatures between about 25°C and 70°C. N-alkoxymethyl or N-1-
(alkoxy)alkyl derivatives can be obtained by reaction of the N-unsubstituted

25 compound with the necessary alkyl halide in the presence of a base in an inert
solvent.

The compounds of this invention may also be used in conjunction with
other pharmaceutical agents for the treatment of the diseases/conditions
described herein, as described hereinabove and below. In combination therapy

30 treatment, both the compounds of this invention and the other drug therapies are
administered to mammals (e.g., humans, male or female) by conventional

methods. Any antiatherosclerosis agent may be used as the second compound



determ ned by those skilled in the art according to standard assays (e.g.,
US 15 pat. no. 6,140,343). A variety of CETP inhibitors wll be known to
t hose skiwbadornthe art, for exanple, those disclosed i RCTIBIANVSIE
assigned U.S. Patent Nunber 6,140, 343%2and commonly assigned allowed U. S.
Application 09/391, 152. U. S. Patent Number 5,512,548 discloses certain

pol ypepti de derivatives having activity as CETP inhibitors, while 20
certain CETP-inhibitory rosenonol actone derivatives and

phosphat e- cntal0iBenan BkoaeanhisThalrBhein 854AE iicthe phasathr n

Ant i bi ot . I oor
6: 1951- 1954ammame)qscieeztlp@@entsdapd swn@mu@@esmw@pm@m thahi bi tor may be

used as thesseco n r

synt het ase I?’ W“?Sﬂﬂ re ergoq gﬁ%hg}eﬁ.' b%&ﬁ It—'i:%\?\(ﬁmﬂ]é i |rﬁ%)f€%ﬁée condensat i on
of 2 nol ecub@ﬁblnﬁtldmlﬂed}dleawropd:wﬂmwlehrbmorfsmmamq,uaa@megarlmmhyted by the
enzyne squal ene ﬁ%/nt het a S g g%ljltl 0 rteagsl |y determ ned by those
skilled3dn PREXG ”95688'?&%{5'0%" agtrsglqg 8a§ 355%6? B " Meth. Enzynoi .

1969; 15: 393- 45Annoitbld&érd] alﬁblp‘tfﬁhhnhnﬂ;@c&ﬁnaylﬂé)ué’&ﬂas?tﬁasabdw references
cont ai ned t herei n) A variety of these co ounds gre kno to those 30

skilled in §ared in fhs combingtion asped of gjg | VﬂBt'O”S {eHB £ 'P§t€TQSses

fermentati Oébsora;stwﬁuﬁmsmm rdf&8 1§tied é?(ﬂl't?@ﬂb%ﬁh%@ﬂcﬁﬁ) Kr&V&eE ciidigdibloli ncl udi ng
zaragozic acid. WD 03/072197 PCT/1B03/ 00573 65 A summary of other squal ene

synt het ase $QfRiped WHRIN kR ugesrPf dbarmtestine from enteyg intorthe intepiaberlls ( 1993)
861 -4)y Ané(nd?ﬁr‘&%s%m FRRPNIHHA R lnlféynhaltdé'ns R thRbl bt stredn. Idign second

COprOUI’] Int i nation aspect of his i nvention. The term squal ene
epoxi dase SChqlﬁﬁtthQhSOfFélD@ﬂ@lblbOft@@tYém ﬁd@adw determitadoby thope sigllestionver si on

o Sual eyt TR Y VPO 10 LSS RN Ol l v2ed, by

t he enzyne squal ene i brtion | |]y rm ned by
t hose skil Iﬁmleﬂetdhebwptloraobibitwﬁswge kroven mriuawsldiae@lagﬁw(@ignd a@i ochi m

Bi ophys. éﬁaﬁcﬁ?f"for%ﬁmﬁfl#%@rwﬁﬂ 8%ty of these compounds are known

to those ski ’'nt or exarrp 10 U.S. Pat. Nos. 5,011,859 and
5, 064, 8&4 di scl oAry dBIX-GOA rédluaxtase mhubitcorgea;otbe us&qijas theesecti q;nm;bcvumitl on

o ToS, Poch e SR e IR AR POT
Pat. No. 5,iAbibiter3Féfetis andammndemmmhnnlmw thepsiogoniversionsafual ene  deri vatives.
hydroxymethylglutaryl-coenzyme A to mevalonic acid catalyzed by the enzyme
HMG-CoA reductase. Such inhibition is readily determined by those skilled in the
20 art according to standard assays (e.g., Meth. Enzymol. 1981; 71:455-509 and
references cited therein). A variety of these compounds are described and
referenced below however other HMG-CoA reductase inhibitors will be known to
those skilled in the art. U.S. Pat. No. 4,231,938 discloses certain compounds
isolated after cultivation of a microorganism belonging to the genus Aspergillus,
25  such as lovastatin. Also, U.S. Pat. No. 4,444,784 discloses synthetic derivatives
of the aforementioned compounds, such as simvastatin. Also, U.S. Pat. No.
4,739,073 discloses certain substituted indoles, such as fluvastatin. Also, U.S.
Pat. No. 4,346,227 discloses ML-236B derivatives, such as pravastatin. Also,
EP-491226A discloses certain pyridyldihydroxyheptenoic acids, such as
30 rivastatin. In addition, U.S. Pat. No. 5,273,995 discloses certain 6-[2-(substituted-

pyrrol-1-yl)alkyllpyran-2-ones such as atorvastatin and the hemicalcium salt



15 Any squal ene cyclase inhibitor may be used as the second conponent in

t he conbi nation aspect of this invention. The term squal ene cycl ase

i nhi bi t orworoafoe2187t o conpounds whi ch i nhibit the bi oconvePsiranofos73

squal ene- 2, 3-epoxide to |anosterol, @atal yzed by the enzyne squal ene
cyclase. Such inhibitionis readily determned by those skilled in the art
according to standard assays (e.g., FEBS 20 Lett. 1989; 244: 347- 350) .

Squal ene cycl ase inhibitors are known to those skilled in the art. For

exanpl e, F éf.l@yc nA\%@ﬁﬂ%%?y\ %ﬁ@&ﬁ%\%ﬁ’iﬂb Fsmd?l;f&l loSdsBhlin2697250

di scl ose squa se1n An [ ne squa
epoxi dase/ sigaaisttia ecnyicdeasastauﬂm bitor may be used as the second conponent

in the conbinati thi.s i nventio 25 t onbi d squal ene
epoxi dase/ squal e(%@ ng%%ﬁ?ﬁfeﬂp? gricfosp Et"pyc%r(') %W@SW e}n@ﬁ bit the
bi oconvgr Si Q;bblipbpmm%&rét@n} mnibidbemay by iusedias emwcgn@e&nﬁomﬁn glmke

i nt ermedi at e. sone assa IS 0SS is i S et ween
squal ene ep%‘?m'a'ag“éorl aFRest ?%ﬁ@ "?;1‘4?8“9’318'3\95 Wﬁ%%?’ Sieﬁrﬁ 3 E‘Blbg " However ,
these assaygfaisto EEHPOMMILMNIBY inhbRIRe S&drbliciCofithglydRidas tohoBteRf) éSter,

i nhi bition by conbined sggl ene epoxi dase/ squal ene clase inhibitors is

readi |y det@idphespheipigsczuschdnhibitieryisireadily deirmied; by dx?sé? $Hilleddn Hiesdfent i oned

standard_asgaysqi ﬁgfo &gH@A@%s@éqb@saNeﬁeFEGUﬁlmngggp@asé&@%stmo bptors. A VO
03/ 072197 PCT/1B03/00573 66 variety of squal ene epoxi dase/ squal ene cycl ase

i nhi bi t or s varietkeldhase ePMPRIYES ask kngvato th°§¢1§k"éﬂdt'n the &t irglydinghese 5 084, 461
and 5, 21763 1J|%clgée%clh%® Wﬁé@dorhndgﬁ gy derivatives. EP publication

468, 434 di scloses certaln and thi o-ether derivatives such
as 2-(1-piperi dyADlpblM@hCoP&yp’élnsqlnlmJﬂOf (Dtll'tléG*é?ml\ 8yrhdse geénser i dyl ) et hyl

eyl - pi per i Giies BB b JRISSAE S SRR RE b Fobinasian . 1
-nmet hyl ) - eaépplc)oﬁtp’srihvﬁnﬁen TheSermPatMGSoA dyniiGde ditbbithr safersdes certain
C o o e B W e R A B SRR 5 e
term AGAT i indvnkaicetyt-coefzgme A and acmmwmd—&oeme Ahdaalyzddisy thatenaygeé | ul ar
oot o 112 e Shakd, SRR flogiln esn SR B RE B 5512101
in the art ataeddiding té Qtaﬁﬂ@rﬂch%ééiysa(%@methsﬁr&bmoﬂs orbe35TEE5106D: Ofietilei der et
al. described in Journal of Lipid arch
Enzymol. 1985; 110: 19-26 and re erences cited therelr:b %varlety of these
compounds are described and referenced below, however other HMG-CoA
20 synthase inhibitors will be known to those skilled in the art. U.S. Pat. No.
5,120,729 discloses certain beta-lactam derivatives. U.S. Pat. No. 5,064,856
discloses certain spiro-lactone derivatives prepared by culturing a microorganism
(MF5253). U.S. Pat. No. 4,847,271 discloses certain oxetane compounds such
as 1 1-(3-hydroxymethyl-4-0xo-2-oxetayl)-3,5,7-trimethyl-2,4-undeca-dienoic acid
25  derivatives.
Any compound that decreases HMG-CoA reductase gene expression
may be used as the second compound in the combination aspect of this
invention. These agents may be HMG-CoA reductase transcription inhibitors that
block or decrease the transcription of DNA or translation inhibitors that prevent or
30 decrease translation of mRNA coding for HMG-CoA reductase into protein. Such
compounds may either affect transcription or translation directly, or may' be

biotransformed to compounds that have the aforementioned activities by one or



15 (1983). A variety of these conmpounds are known to those skilled in the
art, for exanple, U S. Patent Nunber 5,510,379 discloses certain

car boxysuwbonarag? while WO 96/ 26948 and WO 96/ 10559 bot rCaiiBel/@ss ur ea
derivatives having ACAT inhibitory agtivity. Any PPAR agoni st may be used
as the second conmpound in the 20 conbi nati on aspect of this invention. The
termagoni st refers to agents that activate peroxi sone proliferator
activator receptor activity in mamuals, particularly humans. Thus, it is

bel i eved that such co unds, t I r stimul ate
transcri pt i BACSNKEGS E‘Eﬁ&& Pﬁ&%ﬁ/‘g’ﬁoswtﬁ%g%fgay&g% 8’PB§€|]%§? :a?)%pgnd al so those
i RV|0| V?d i [\ad&h%ﬂla?_@ﬂﬂst Ay islobmm_prr?étebmlité Eﬁkgaameafmpyle@ﬂme@@twm.ef-eglsi ngpggL
chol esterol). Particular agonjsts.ar - 3.200 : abl e - a
agoni st is,%l&hg’%“'?fé?fb'ﬁi’%?‘glyéefwe%zg?ﬁﬂ %ﬁ'@gd@ Seo%rﬁ%gw??'?@wude t hose

di scl osed_i G cRiiiRsdays 1631, INAH. hFmoRr1ovssi e opppibiios ofdtM&eCoAl  no.

60/ 269, 057 filed February 15, 2001 and cogréonl g a(iiS'tHne ]U S. rﬁé,ow si onal
appl i cati orredugtasa gens exsuessi Wil Hernpwp te-Hose skilled B the g, Tor SRS

antipl at el e capgd: A3t bl UBidfos2eRBHaIABY-RBstERE [@%ostdtel deivands. conpound
in the conbination aspect of this invention. Suitab

. &e aé]d}i@?l atel et and WO
03/ 072197 FQrher Qge0asdStergly thatisuppiesaBithesiagbiME-Cof reppetasg 88 - ¢ pa,  uPA,
war farin, hj.rudi n ORRs] {UYsidfIs41d)eparin and
t hr onbopl as '%érqggécl{ Wgt'?ﬁg%éﬁﬁrgégﬁﬁ?ﬁuﬁgf’? ~An dgstrogen recept or
nodul at or, est r oiyencemymningithagingeastiviiggsra GRT Bdatipitar caagere asdee as t he

second ,conpound i n Yolp¢ o]l LON. |eSind bflidn. Such
comourlis. HALoi RO BT PN ARG PRy Ssoad of Miens B ERerEn. Lot o
modul at or s, Tresterm @ETPaigbibitet refers teesampayeds et indhit the shplgsiend estet he
conpounds di scl osed i rnational P | i i Leation No.
W96/ 21656 W*%_Pﬁe'ﬁgpﬁ ?Rﬂ?%'aée%g%n%%b%?&?é erérhg%{seﬁ@rég}%%r%gﬁnds i ncl ude
ral oxi f ene, yriligssridexitfornEDL to LDL and VLDL. Such CETP inhibition activity is readily
(-)-cis-6-phenyl -5-14-(2-pyrrolidin-1-yl-ethoxy)- I 0
5,6,7,8-t etM?f/w@%é)bW@ﬁ%éh%qO@-tg? agﬁgg%rﬁgpﬁﬁgépgp ig'g’g ;e}l'% C%pya%l e salts
t her eofys Anyatl hd@5e10,318) biatvarietyeafbe used as the second compound in the
combi nati on aspect of this invention. i bitor, i %P& conmpound t hat
0

i nhi bits t heERRIEMIor Wl |bedpeys B#h%eeﬁ/@%@P"ta\?'gé’:r&?g"éref‘a%'%' ntofree fatty
aci ds and 1§samRR0h ¥6@RicHREassidhdary soPamht NiNiBEIS, 040,848 andbatntrionlys,
| i polysis occurs via a o
assigned allowed U.S. Application 09/391,152. U.S. Patent Number 5,512,548
discloses certain polypeptide derivatives having activity as CETP inhibitors, while
o0 certain CETP-inhibitory rosenonolactone derivatives and phosphate-containing
analogs of cholesteryl ester are disclosed in J. Antibiot., 49(8): 815-816 (1996),
and Bioorg. Med. Chem. Lett.; 6:1951-1954 (1996), respectively.
Any squalene synthetase inhibitor may be used as the second compound
of this invention. The term squalene synthetase inhibitor refers to compounds
o5  which inhibit the condensation of 2 molecules of farnesylpyrophosphate to form
squalene, catalyzed by the enzyme squalene synthetase. Such inhibition is
readily determined by those skilled in the art according to standard assays (e.g.,
Meth. Enzymol. 1969; 15: 393-454 and Meth. Enzymol. 1985; 110:359-373 and
references contained therein). A variety of these compounds are known to those
30 skilled in the art, for example, U.S. Pat. No. 5,026,554 discloses fermentation

products of the microorganism MF5465 (ATCC 7401 1) including zaragozic acid.



two-step process that involves acylation of an activated serine noiety of
the |ipase enzyne. This leads to the production of a fatty acid-I|ipase
hem acet awO o3nrapTedi at e, which is then cl eaved to rel eas@Ca/mdoylogeeri de.
Followi ng further deacylation, the lé5pase-fatty acid internmediate is
cleaved, resulting in free |lipase, 20 a nonoglyceride and a fatty acid. The
resultant free fatty acids and nonoglycerides are incorporated into bile
aci d- phosphol i pid mcelles, which are subsequently absorbed at the |evel

of the brus EaiBHd s 108y v/ Iy ent er
the peri phe?a%&?irﬁ% off)tthl onq as celhy ng{%?%sﬁedﬁ@b'tog ch® P%&géée'ﬁﬁne%ﬁegl "t E

activity i sThea®atentddoed)8aied). by t hose skl I I ed in the art according to 25
Lo nesays Wi L D8 GER R Bl e a8 e AP BRRLRLT, o
aspect of thitﬁeicbmma'tlﬁrnasﬂ%i:ncﬂatstlnweritlbpm t%ﬂsqﬁna&&é é@oxndmeabol ic

cl eavage of tt cids fromtri s at the 1- carb

bos 1o, bt e I eoteodeutidEhkB it Shedv e Rauteis ens i n ¢ e
duodenum 30m@ﬂ§3:ul&fr @xygéalmtb@qualuﬁww BEdEdeS akhtafyzbd a?&e, er\whefsqualeueual ly
secreted in vast exce S t he anmpunts necessary tor the breakdown of fats

in the uppefPNdase: P‘Fﬂ'@@'?l“ﬁ@ Is @éék%g%te'ﬁ%!ﬂ%q @éfhoée ISF'B%\%E‘ theafthe primary
enzyme requééc%ﬁjdlﬁ@fo éth%a\P@aQéﬂﬁ7(8597BI5’éﬁTrh|@9&4@53’% 1984; ?@@@G@EVW‘ Of

dietary trlg ycerides. Such pancreatic ase inhibition activity i
r eadi | y det Avafiely®f Hxﬁsﬁﬁ@@@%'%ﬂﬂ aredsnpwnttqh ose skifedtigrtae ag ftobeé%faﬁéard assays

Jvet | bi t b
(e.g., ygvetpad %a‘?ﬁ@dcégg 1014 ﬁ%@ ﬁ,](géﬁlém é’tﬁ%o@é&ﬁaﬁflddr@%ﬁ&lopé'? bitor may be

used as t he secon 5 conbi nation aspect of this invention.
Gastric |ipsgalans. BR nUthﬁil@n@QE&@BlA/dlaqvlg%&s'mﬂaml substitetedrallylaming esponsi bl e

for appr OXi &T@rbgkly Cflgctrcbuﬁﬁc@tgh Wbe%qbﬁ@@W 8|Pcl8%esdde${aﬁ{é(mlnEaalic%hof;ast ric

| i pase i s secre to nec i'ngestion of

food, the pd@'slehvz&s bts. aPa‘td%lm ¥6,08153bdistigsesyrepatnhaycioprapyteny squaase r i ¢

i poI ysi s o vaP %sted fats is of physiological inportance in the provision
of fatty ac?dg Heeded 10 to trigger pancreatic |ipase activity in the

i nt estii®e and i SAmy} sqnadﬁnemyplasemmmtof oray bfeaxsealasmlnqmsecmmdldonwomemmaty of
physi ol ogi c %g)gpet hol o {h condi.ti o s SSOCi ted W Egncreatl C

i nsuffici en a ?'?)Ps% 4 mterwon m S@PaSPe cye %f‘o?s'f‘ &2l er ol ogy,

92, 125 (1%7érs tStsrip@mals which inkiBa the lﬁibd:d.nvtarsm dcigualiehy-2,3ep®ads foy

ggt (,?/LT hggg Ib tho e tsggllglacligé tlzegiézgl(raneasrc}ua?e%%ocryglesg éu%hsutlr?i I%gxg % rggglﬁws (e-g.,

determlned by those skilled in the art according to standard assays (e.g., FEBS
20 Lett. 1989;244:347-350). Squalene cyclase inhibitors are known to those skilled
in the art. For example, PCT publication W09410150 and French patent
publication 2697250 disclose squalene cyclase inhibitors.
Any combined squalene epoxidase/squalene cyclase inhibitor may be
used as the second component in the combination aspect of this invention. The
25 term combined squalene epoxidase/squalene cyclase inhibitor refers to
compounds that inhibit the bioconversion of squalene to lanosterol via a
squalene-2,3-epoxide intermediate. In some assays it is not possible to
distinguish between squalene epoxidase inhibitors and squalene cyclase
inhibitors. However, these assays are recognized by those skilled in the art.
30 Thus, inhibition by combined squalene epoxidase/squalene cyclase inhibitors is
readily determined by those skilled in art according to the aforementioned
standard assays for squalene cyclase or squalene epoxidase inhibitors. A



A variety of lipase inhibitors are knowm to one of ordinary skill in the
art. Preferred gastric and/or pancreatic lipase inhibitors are those

i nhi bi t orwotohar21aTe selected fromthe group consisting ofPCIIIIpeY@sSTN,
tetrahydrolipstatin (orlistat), validéactone, esterastin, ebelactone A and
ebel actone B. The conpound 20 tetrahydrolipstatin is especially preferred.
The |lipase inhibitor, N 3-

trifluoromethyl phenyl-N -3-chloro-4'-trifluoromethylphenylurea, and the
various wurea derjivatjves re

t el i Pat t
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variety of pancreatic are cribed h el ow. The
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) - 5-[(9) gcf gfiﬂfhgﬁsﬁ]ch §601 (1 oxopentyl -5- henylth|3~4 (2-hydroxy-1-methyl)-

met hyl - valer OXYV- hexadecanoi ¢ acid | actone, and
t et r ahydr ol etbyslﬁmertd"'(&a“ g sﬁ’ﬁt |)l Q@é/ offsdiscloses certain cyclopropyloxy-

55)-5-[(9)- By net hyl - vaI eryl oxy] - 2-hexyl - 3- hydr oxy- hexadecanoi c
1,3 acid |at ”8%@ ”g&t"ﬁee variously substituted WO 03/072197 PCT/ | B03/ 00573
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in US. Patc%lérmlh&tlmrdllﬁbﬁfﬁe 8il&kill ihiee pAmCEc@Eingdo Isteqndaml asshyshistan ,

WAY- 121898, 4 phenox | - di n- 1: nd the
vari ous car%ﬁﬁt@eth%‘iggﬁg st %etéﬁsﬁ%tgeéﬁ .83(’1@05‘!'8@3? ?gy'ggfa 12?el at ed
theretgg ar@gés)sq\o&eéiybmhe@&céﬂn&urla@tae@tknumnsmos@ sﬁﬂl@dﬁﬁﬁea‘ﬁ,ﬁﬁl 571 and
5,602, 151 he ‘pancreati c ase_inhibitor, valilactone, &maﬁ%gyocess for

|
the prepar a@%agwple, HéSeBﬁteﬁi/Nlt"Pi‘éer 54089 Siscloges AN GALGIYSH cetes

strain '\’Gl‘k@gi&o %@6@4@%@@\@96/’1 0549 baafisbloseturdh derivhtivédhaumgt i cs, 40
(11), 1647 (1987). The pancreatic lipase inhibitors, ebelactone A and

ebel act one @A'zﬁrlnhl@w@ré@té/ﬂ)é for the preparation 15 t her eof by the microbial
cultivation of Aghj PPRIGRIoRR Hal Beus¥Pés@le séédhd compound in the

20 combination aspect of this invention. The term agonist refers to agents that
activate peroxisome proliferator activator receptor activity in mammals,
particularly humans. Thus, it is believed that such compounds, by activating the
PPAR receptor stimulate transcription of key genes involved in fatty acid
oxidation and also those involved in high density lipoprotein (HDL) assembly (for

25 increasing HDL cholesterol). Particular agonists are PPAR-o agonist and a
suitable PPAR-o agonist is, e.g., fenofibrate. Other exemplary compounds
include those disclosed in commonly assigned U.S. provisional application serial
no. 60/269,057 filed February 15, 2001 and commonly assigned U.S. provisional
application serial no. 60/269,058 filed February 15, 2001.

30 Any antiplatelet and antithrombotic agent may be used as the second

compound in the combination aspect of this invention. Suitable antiplatelet and



di scl osed in Unezawa, et al., J. Antibiotics, 33, 1594-1596 (1980). The use
of ebelactones A and B in the suppression of nonoglyceride formation is

di scl osedwoim/odapanese Kokai 08-143457, published June 4, pPCI3B03/@6Tser
conpounds that are marketed for hyperd7 pidem a, including 20

hyper chol esterol em a and which are intended to hel p prevent or treat
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deacylation, the lipase-fatty acid intermediate is cleaved, resulting in free lipase,

20 a monoglyceride and a fatty acid. The resultant free fatty acids and
monoglycerides are incorporated into bile acid-phospholipid micelles, which are
subsequently absorbed at the level of the brush border of the small intestine. The
micelles eventually enter the peripheral circulation as chylomicrons. Such lipase
inhibition activity is readily determined by those skilled in the art according to

25 standard assays (e.g., Methods Enzymol. 286: 190-231).

Any pancreataic lipase inhibitor may be used as the second compound in
the combination aspect of this invention. Pancreatic lipase mediates the
metabolic cleavage of fatty acids from triglycerides at the 1- and 3-carbon
positions. The primary site of the metabolism of ingested fats is in the duodenum

30 and proximal jejunum by pancreatic lipase, which is usually secreted in vast
excess of the amounts necessary for the breakdown of fats in the upper small

intestine. Because pancreatic lipase is the primary enzyme required for the



Formul a | conpound. The term sorbitol dehydrogenase inhibitor refers to
conpounds that inhibit the bioconversion of sorbitol to fructose which is
cat al yzedwbyswha9enzyne sorbitol dehydrogenase. Such sor biPCaliBaivgth ogenase
inhibitor activity is readily determésed by those skilled in the art
according to 20 standard assays (e.g., Analyt. Biochem (2000) 280:

329-331). A variety of sorbitol dehydrogenase inhibitors are known, for
exanple, U S. Patent nunbers 5,728,704 and 5,866,578 di scl ose conpounds

and a net ho : b d ent) i t)i i ki by
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of glucose i G e , i of

car bohydr at%égtér?rﬂ%%&ﬁy&h@%%?fglsl&gnp tb:%(%ﬁ% g% (?rr;@fn?i tg %%Z’dg%y%hzé g'u%s equent
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according to, A HGhhEFRAY TohSefhig ofTpSEE Teidiyardib2lah Sstdp, 4214)-
valilactone, esterastin, ebelactone A, and ebelactone B. The compound

20 tetrahydrolipstatin is especially preferred. The lipase inhibitor, N-3-
trifluoromethylphenyl-N’-3-chloro-4’-trifluoromethylphenylurea, and the various
urea derivatives related thereto, are disclosed in U.S. Patent Number 4,405,644.

The lipase inhibitor, esteracin, is disclosed in U.S. Patent Numbers 4,189,438
and 4,242,453. The lipase inhibitor, cyclo-O,0’-[(1,6-hexanediyl)-bis-

25  (iminocarbonyl)ldioxime, and the various bis(iminocarbonyl)dioximes related
thereto may be prepared as described in Petersen et al., Liebig’s Annalen, 562,
205-229 (1949).

A variety of pancreatic lipase inhibitors are described herein below. The
pancreatic lipase inhibitors lipstatin, (28, 3S, 58, 7Z, 102)-5-[(S)-2-formamido-4-

30  methyl-valeryloxy]-2-hexyl-3-hydroxy-7,10-hexadecanoic acid lactone, and
tetrahydrolipstatin (orlistat), (2S, 3S, 58)-5-[(S)-2-formamido-4-methyl-valeryloxy]-
2-hexyl-3-hydroxy-hexadecanoic 1,3 acid lactone, and the variously substituted



A generally preferred glucosidase inhibitor conprises an anyl ase

inhibitor. An anylase inhibitor is a glucosidase inhibitor that inhibits

t he enzymaDios/o7degr adati on of starch or gl ycogen into nal PGTABOBWSTS amyl ase
inhibition activity is readily deter@ined by those skilled in the art
according to standard assays (e.g., 20 Methods Enzynol. (1955) 1: 149). The
i nhibition of such enzymatic degradation 1is beneficial in reducing anounts
of bioavail abl e sugars, including glucose and naltose, and the conconitant

del eterious condjtions resulting therefraom rj si dase
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t heret o andipihardTe altJ. dmiibipties; a@ it Bl ©47at$5t) aaan i e peaictemtic hipaseof , ar e

di sclosed in U S. Patent Nunber 5,6 192, é g urT dase |agh| bi tor,
25637, 2, 6-iBhibEeIRy_bElasione Hagd sbslggions éi?F' aé"% T35 R E)P&?%% 18- L- gl uco 10
hepti t qls tR8reVR bl HesmidRsEl lcgmmtwdfmnmy@ét@sisﬁm wm;pean@tet he
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20 hypercholesterolemla and which are intended to help prevent or treat

atherosclerosis include bile acid sequestrants, such as Welchol®, Colestid®,
LoCholest® and Questran®; and fibric acid derivatives, such as Atromid®, Lopid®
and Tricor®.
Diabetes can be treated by administering to a patient having diabetes
o5  (especially Type Il), insulin resistance, impaired glucose tolerance, or the like, or
any of the diabetic complications such as neuropathy, nephropathy, retinopathy
or cataracts, a therapeutically effective amount of a Formula | compound in
combination with other agents (e.g., insulin) that can be used to treat diabetes.
Such agents include the classes of anti-diabetic agents (and specific agents)
30 described above in the Summary of the Invention and herein below.
Any glycogen phosphorylase inhibitor may be used as the second agent

in combination with a Formula | compound. The term glycogen phosphorylase



the preparation thereof, are disclosed in U S. Patent Nunbers 5,157,116 and
5,504, 078. The glycosidase inhibitor, salbostatin and the various
pseudosacwbagiotas7 rel ated thereto, are disclosed in U S. Pardpos/idarsber
5,091,524. 20 Any anylse inhibitor ma¥ be used in conbination with a
Formula I conpound. A variety of anylase inhibitors are known to one of
ordinary skill in the art. The anylase inhibitor, tendam stat and the
various cyclic peptides related thereto, are disclosed in U S. Patent

Nunber 4, 451, 455. The anyl ase inhjbjtor | -3688.an h jous cyclic
pol ypept i dddhibrier et o5 H”%@ah?’b&’ﬁyﬁ OFQnVEraN %&éwg)lgéﬁgd Nurber
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conpounds osed 1n International Patent

catalyzed by the enzyme sorbitol dehydrogenase. Such sorbitol dehydrogenase
inhibitor activity is readily determined by those skilled in the art according to
20 standard assays (e.g., Analyt. Biochem (2000) 280: 329-331). A variety of
sorbitol dehydrogenase inhibitors are known, for example, U.S. Patent numbers
5,728,704 and 5,866,578 disclose compounds and a method for treating or
preventing diabetic complications by inhibiting the enzyme sorbitol
dehydrogenase. Other SDls include those disicosed in International Patent
25  Application Publication No. WO00/59510. A particuarly preferred SDI is 1R-(4-(4-
(4,6-dimethyl)-[1 ,3,5]triazin-2-yl)-2R,6S-dimethyl-piperazin-1-yl)-pyrimidin-2-yl)-
ethanol.
Any glucosidase inhibitor may be used in combination with a Formula |
compound. A glucosidase inhibitor inhibits the enzymatic hydrolysis of complex
30 carbohydrates by glycoside hydrolases, for example amylase or maltase, into
 bioavailable simple sugars, for example, glucose. The rapid metabolic action of

glucosidases, particularly following the intake of high levels of carbohydrates,



Application Publication No. W99/ 24433; the pyrazolo

[4,3-d] pyrimdin-7-ones disclosed in International Patent Application

Publ i cat iwp oBlo721Y001/ 27112; the pyrazolo [4, 3-d]pyrim di RCTABOR®STH scl osed
in International Patent Application MBublication No. W01/27113; the
conpounds di scl osed in EP-A-1092718; the 20 conpounds disclosed in

EP- A- 1092719; and the conpounds disclosed in International Patent
Application Publication No. W93/07124. Preferred PDE5 inhibitors for use
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3 ethyl 5.0 ki R PetaBoording to standard aesays (.9 Biopherisizy (1969) &:

met hox{5 1- #814dly| et hyl ] oxy) pyri di n- 3- yI }-2- et hyl - 2, 6- di hydr o- 7H pyr azol o[ 4,
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o[ 4, 3- d] pinhibitodiAnamyasge inhibdor ik moyimcasitiase inhibitor that |nh|b|ts the enzymatic
L (5 U ialint oy U By SRSy 2
et hyl pi per e%dﬂpdebemnmﬁﬁmbbk;llemmpla&t &)corcﬁnd - dtamidhtiesaysIegd-
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15) 5 [ 2 is beneficial in reducing amounts of bloavallable sugars, including glucose and
T5.di bydr o AT PRI BT oncs TR B A oA BN s tABSAISHe TS, Exanpl o 66)
5- (5- A variety of glucosidase inhibitors are known to one of ordinary skill in the
art and examples-are provided below. Preferred glucosidase inhibitors are
25 those inhibitors that are selected from the group consisting of acarbose,
adiposine, voglibose, miglitol, emiglitate, camiglibose, tendamistate, trestatin,
pradimicin-Q and salbostatin. The glucosidase inhibitor, acarbose, and the
various amino sugar derivatives related thereto are disclosed in U.S. Patent
Numbers 4,062,950 and 4,174,439 respectively.b The glucosidase inhibitor,
30 adiposine, is disclosed in U.S. Patent Number 4,254,256. The glucosidase
inhibitor, voglibose, 3,4-dideoxy-4-[[2-hydroxy-1-(hydroxymethyl)ethyllamino]-2-
C-(hydroxymethyl)-D-epi-inositol, and the various N-substituted pseudo-



acetyl - 2- propoxy- 3-pyridi nyl)-3-ethyl -2-(1-isopropyl -3-azetidinyl)-2, 6-di hy
dro-7H pyrazol o[ 4, 3-d] pyri m din-7-one (see WX01/27112, Exanple 124);

5- ( 5- acetwD-03/072197 PCT/IB03/00573

but oxy- 3- pyri di nyl)-3-ethyl -2-(1-ethyl2-3-azeti di nyl)-2, 6-di hydro-7H pyrazol
o[ 4,3- d]pyrimdin-7-one (see WX1/27112, Exanple 132);

(6R, 12aR) - 2, 3, 6, 7,12,12a 20 hexahydr o- 2- net hyl - 6- ( 3, 4- net hyl enedi oxyphenyl )
-pyrazino[2',1':6, 1] pyrido[3,4- b]indole-1,4-dione (IC351), i.e. the
conpound Ofarﬂi’ﬁ@ eﬁ§ rel&tednFerd®, Bfe dn@él&&édsh%lwﬁtéﬁtrmmm 7@4%%9 cation
W95/ 19978, _as as the conmpound exa 3,

2- [ 2- et hoxyﬂge glicesdgge. BhBBATAERIc) (2GIRAS A SO PGy Rty 2.
phenyl ] - 5-

Cvar denaf l”gﬁ dr S%%S@&QI@’A 5%);6&.%@%?%%%«3 {drohs % AbkidyardGpibeRdfes
1-1[3-(3, 4- @i&i@@lﬁ@r@ommdmdeﬁ fratgpyt INumbes #(539,4B6f |Thas - tr| azin-2-yl)-

4 et hoxyphe of exanpl es
109 339 SPutasasB A u%’f‘ Blidle, SRR R ar A éﬁﬁﬁ%ﬁl fidBis8) 24433: the

corrpound of hgdr@mahethwp|per|dlﬁkqevh6>?yl]%n(z&lt&ﬂthae vadoub devivatnesdslatbdand 14 from

Rotella D P 0 tivator of

AMP- act i vattgﬁreﬂ)? BE“SPRWE?’C}?&E%C%A bw%%f%acuggdaﬁg élﬁ%ﬁﬁm gcﬂﬁ)ound of a

conbi nat i ondigdloddaiia U. svmtehmumwersymzawge P fluasdidasatistibitey, MBLY- ,  S-

am no-4-i m dazol ecarboxam de. ri bonucl eosi de. WO 03/072197 PCT/1B03/ 00573

75 Any PPARSP3EgeAdideay -Bd-Dualiropyranasye Edmtrocdsiyseid-eucer  conbi nati on

of thi sy nwfé%q Faey : t os. Any

dual PEAR- ﬁk‘%ﬁhe 25! %%L{%?ht&nndg eN%@% %Iéfetﬁ ﬁg&‘séecondtﬁégﬁg u’u%aﬁig

conbi nat i oreageptah qndwmmrbwltsgmreafbaee dscivsesigohl. St%atenb’ﬂwnleerf argli t azar.

e ant  AlbabRbs. CTRDEILS L intTBlorCartiBifhaB bl 88686 OTPOVNY OF

conbi nati on enfion inclu el n’ ki nase inhibitors, PTP1
B i nhi bi t 2R 8R4cEDD)FB, 4/BHa b0t %(h)@kwa@ﬂryl)suontlhlaepa-lﬁ nase- 3 ( GSK- 3)

O 1 o oo PR e B o

agents 15Anyth@némonstm&rmacag|eﬂty amyptbale@ﬂd tmedfhamd%@ﬁmﬂc A@tddsifor such
conbi nati ons and exa vi ded LEg éw and in the Sumary of the

o Tont o e BlhafaipRinareph predestadin LS Saia YorBete ] Fetl 6874 nos e

skil I ed i n g dm,07.t TIRCGIOESHi B lithilsitor b sbtaAmTRIhE Qallous @S detail ed bel ow).
15 Any thyrom nmetic nay be used as the second agent in conbination with a
pseudosaccharides related thereto, are disclosed in U.S. Patent Number

5,091,524.

20 Any amylse inhibitor may be used in combination with a Formula |
compound. A variety of amylase inhibitors are known to one of ordinary skili in
the art. The amylase inhibitor, tendamistat and the various cyclic peptides related
thereto, are disclosed in U.S. Patent Number 4,451,455. The amylase inhibitor
Al-3688 and the various cyclic polypeptides related thereto are disclosed in U.S.

25  Patent Number 4,623,714. The amylase inhibitor, trestatin, consisting of a
mixture of trestatin A, trestatin B and trestatin C and the various trehalose-
containing aminosugars related thereto are disclosed in U.S. Patent Number
4,273,765.

Any PDE5 or PDE11 inhibitor may be used as the second compound of a

30 combination of this invention. It is particularly preferred that a PDES5 inhibitor be
used as the second compound of this invention. Suitable PDES5 inhibitors include
the pyrazolo [4,3-d]pyrimidin-7-ones disclosed in EP-A-0463756; the pyrazolo



Formul a | conpound. Such thyromnetic activity is readily determ ned by
those skilled in the art according to standard assays (e.g.,

At her oscl wo®s8i0%2101996) 126: 53-63). A variety of thyrom PETIBIAYST S ar e
known to those skilled in the art, foB exanple those disclosed in U S
Pat ent Nunbers 4, 766, 121; 4, 826,876; 20 4,910, 305; 5,061, 798; 5, 284, 971,
5,401, 772; 5,654,468; and 5,569,674. Other antiobesity agents include

si butram ne which can be prepared as described in US. Patent No.

4, 929, 629. [%ggddi]ggﬁ’rg% r?%h!—:—%&%@é%@@@A%Z@ 6@%5’?}/1%%0!9 ﬂﬁ"i%ldlﬁ- U.S.

Pat ent Nos. anoco I'n r or agoni st
mel anocor t i nop&seiptiosedinguibiisheed |0’nernaﬂ5nahplamlftbappltqah0m @t@@ﬁ@m efilBgricer may

be used as the second c nd._of. ati tion.

Sui t abl e rre'P%’H%%PlfrPﬁo'?gggSth'"&cﬂBnl%e§@30&388?r2 g%rgéﬁnggﬁﬁtaﬁger s incl ude
mi‘lbfmot an | App |@5h%rpp@§mumiwdlw@g:sﬂﬁdztgpthelqmramm -i-onas di@albee;d inAppl i cat i on
Publ i cati on Nos. W99/ 64002, WO0O0 Q01 401 W
000/ 58361, Inermationalyigatent Apriigation é@d['aﬂ@” %%gﬂ%@%é%}%}d% 5t oni n
recept O(Vj ag&ﬁgilr%ldlnaﬂbﬁ@é)&b&)s&f inBdka%bRdl Fﬂé’ntb@pﬂ@&i@n emnbhédmen:mcond
conpound in

conbi nation of this invention particul arl
03/ 072197 PEOMEES640RPUring- @P%ﬁr@w%ﬁ?dtl%'ﬂi@@a%ﬁi?ﬁ%‘t Aaﬂlﬂcéfj%}‘:l sts or
nodul at or s . bdertipr s i ncl ude
EPTA 5HT2'96"°"§€% Ko. \@@9%64@3 REWHbR> [4@m]amﬁ.um Bofiés aeslodcat

receptors, incl t hose descrlbed in

| nt er nat i onlateeroeﬁtPatppu Appdication PW'@@HQMN? d’HQQ@ 166,908 678290 800/ 02550
and qu%gs(%ggnm.é rﬁﬂ%«?&%‘i@&gﬁ i lﬁ@ﬁ\%%?él Fahdit A@Bi.@ﬁignlpﬁjb"(gm.}én% used as

t he sec nation of this invention. Suitable NK
recept or an\Nzﬁ)ﬁQv‘ﬁM§ thenyrazdie [Eibdlpydeiin-4-baes fiscipaedinrl AR5 7Pht ent

o T

nor adr enal as the second conp
conbi nat i onPallicafiorsNo.rWED0I T 45 Shie tpatazeloddSAd]pyrindidined-ones tlisgdesatenbupr opi on.

A0 (3 2t Bt ol ANy oMby e, HEECoaPp BRI RN, L e
cat egoryisz edpilicatidhliNo X¥ 9541097 83the bimppersds digdosext is IntermeBonadapendr s pronot e
the 15 ot o earon PuiEShoh NSXRIGb4435! hE B H2BioTa, Fpl RRGRLPoRed NV Okes
disclosed in International Patent Application Publication No. WO01/27112; the
pyrazolo [4,3-d]pyrimidin-7-ones disclosed in International Patent Application
Publication No. WO01/27113; the compounds disclosed in EP-A-1092718; the
20 compounds disclosed in EP-A-1092719; and the compounds disclosed in
International Patent Application Publication No. WO93/07124.
Preferred PDES5 inhibitors for use as a second compound in a
combination of this invention include: 5-[2-ethoxy-5-(4-methyi-1-
piperazinylsulphonyl)phenyl]-1 -methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-
25  d]pyrimidin-7-one (sildenafil) also known as 1-[[3-(6,7-dihydro-1-methyl-7-0xo-3-
| propyl-1H-pyrazolo[4,3-d]pyrimidin-5-yl)-4-ethoxyphenyl]sulphonyl]-4-
methylpiperazine (see EP-A-0463756); 5-(2-ethoxy-5-morpholinoacetylphenyl)-1-
methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (see EP-A-
0526004); 3-ethyl-5-[5-(4-ethylpiperazin-1-ylsulphonyl)-2-n-propoxyphenyl}-2-
30 (pyridin-2-yl)methyl-2,6-dihydro-7H-pyrazoIo[4,3-d]pyrimidin-7-one (see
W098/49166); 3-ethyl-5-[5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2-
methoxyethoxy)pyridin-3-yl]-2-(pyridin-2-yl)methyl-2,6-dihydro-7H-pyrazolo[4,3-



rate. Activation of (32 receptors induces relaxation of snmooth nuscle

ti ssue which produces a drop in blood pressure and the onset of skel etal
nmuscl e t repms®7219Act i vati on of 03 receptors is known to sPCrIBer/@573

| i polysis, which is the breakdown of74adi pose tissue triglycerides to

gl ycerol and fatty acids. Activation of 03 20 receptors also stinulates the
netabolic rate, thereby increasing energy expenditure. Such activity is
readily determined by those skilled in the art according to standard

ot hor - 13- acEMUPGE 2B ies L O R ROy ORISR PR The” art
I nternationgh d?ﬂﬁéﬁba%ﬂéhﬁm pprlazmepbﬁma}pym[mb liNI68/4B8i6md (dalisy 25
di scl osure of chis i ncor por at ed rein %@r ef ren di scl oses

conpounds, (ﬁ@cﬁihﬂsﬁ BoBathyRiPY¥E2an- W%‘g%‘?’ﬁ'ﬁ e (3-adrenergic

agoni sts. g%@f&%wﬂﬂﬁhmpﬁwmme‘mwz @ahymmPpyrbz@qms@@]pmmdam-l6189 (the
di scl osure o whi ch”i's 1 ncorporated herein b ref renl?_gdng%hﬁl oses the use

of sel e& i vend3alse Kpeys a9 379@3%55(55[419th83c§?ﬂfﬁ¥1% PGYIRKCDK ids whi ch

nodi fy eati Y L I?Péd 8t TH-pylRolRR!, 84197

PCT/ 1 BO3/ 00 Q’B%;? Hng{hyleg&l]&g)g%)mtag‘régﬁt@amlyst rraq? be u?gd as?{ he?second
corrpo?ent |?yr|mlde-bomm(aeatW@ﬁg/§§§%@t 52-efhexy-5; ﬁ\???ﬁiﬂﬁ'@ﬁf;z'?ﬁf&ter 5}1 NPY t
receptor antagon o¥5r7Ye 3receptors
and i nhi bitY ﬁ%hé@h Pwrcﬁlj; gc}lﬁé 8' Ee Wﬂh;ﬂ b o@g?felg?gt orosm?and thus are
useful in tﬁ}ggﬁmrdgu-mose,raim lsnd'wraa$bd6-&tf@QiY1ﬁr[8+¢’théﬁr7ofﬂib¥ﬂde’e(2Y such as

f eeding d | ud |
det er mitfed Byt PP RERI e it S I S B AEREBRY: Y (sueh
SS/E) f;ggg) dezlsm |pg;§ehmrre (sbt &V Qat/RBhts, ERample 8)AR{iR-isodtuitany;5-(4Publ i catb i Ion No. WO
na 1t on, Q S el ow are
NPY recept ofthYRIPERA- %Ty@%Bﬂﬁ@F'H'ngfiﬂgg‘ %M{B?gggeg}g'op 'Eg%ﬁgnt Sécj}nl sts will
3,:1 Sohbe kﬂom%&@ -AHhpgrazakal3- a]@yr.m.dtrhe-oaet(seemcm/m7935>(amme 18); SePosur e of
I C IS ere

ani nopyr r ol @’fh()&/ Iéngf%%g’g‘%t’fg%? H)égsr q eG gb{a-yﬁ-lgoeihﬁgcnﬁbe[ng ant agoni sts. WD

96/ 143047 Rlin-Y\on8 3433w 1 /M1 9 BE 866)MB-(596/ 14307;
0 967 %OEGGXQh?t Ko4AREMaz 4B RFAARIN- & PEXEASIB BOYB-(

o encs urioaapanch proar b oS At RO B 1 ari ne
gﬁ: : Ygtale\s/?tsey §%18[? ?Bjﬁxhﬁfg friy- oﬁ@ @é‘ﬁ/\?@@ﬂ??ﬂ@ Exﬁﬁ@%‘ 1;249 3-(pacy-2-Ct her
gents | phenyl pr opanol ani ne, ephe
butoxy-3-pyridinyl)-3-ethyl-2-(1-ethyl-3-azetidinyl)-2, 6- dlhydro-7H-pyrazoIo[4 3-
d|pyrimidin-7-one (see W001/27112, Example 132); (6R,12aR)-2,3,6,7,12,12a-
20  hexahydro-2-methyl-6-(3,4-methylenedioxyphenyl) -pyrazino[2',1":6,1]pyrido[3,4-
blindole-1,4-dione (IC-351), i.e. the compound of examples 78 and 95 of
published international application WO95/19978, as well as the compound of
examples 1, 3, 7 and 8; 2-[2-ethoxy-5-(4-ethyl-piperazin-1 -yl-1-sulphonyl)-
phenyl]-5-methyl-7-propyl-3H-imidazo[5,1-f][1,2,4]triazin-4-one (vardenafil) also
25 known as 1-[[3-(3,4-dihydro-5-methyl-4-oxo-7-propylimidazo[s,1-f]-as-triazin-z-yl)-
4-ethoxyphenyl]sulphonyl]-4-ethylpiperazine, i.e. the compound of examples 20,
19, 337 and 336 of published international application W099/24433; the
compound of example 11 in WO93/07124 (EISAI); and compounds 3 and 14
from Rotella D P, J. Med. Chem., 2000, 43, 1257.
30 Any activator of AMP-activated protein kinase may be used as the second
compound of a combination of this invention. A suitable such activator is, e.g., 5-

amino-4-imidazolecarboxamide ribonucleoside.



pseudoephedrine, a chol ecystokinin-A (hereinafter referred to as CCK-A)
agoni st, a nonoam ne reuptake inhibitor (such as sibutramne), a 20
synpat honweaBiozz1agent , a dopam ne agoni st (such as br onocPCEIBIB)0573a

mel anocyt e-sti nmul ati ng hornone recept® agonist or mnetic, a nelanocyte-
stimul ati ng hornone anal og, a cannabi noid receptor antagonist, a nelanin
concentrati ng hor none antagoni st, the OB protein (hereinafter referred to
as "leptin"), a leptin anal 0og, a galanin antagonist or a G |ipase

i nhi bitor or decreaser %such as orli St@‘t&)' O her ant |dot%esi ty agents
i ncl ude phosphat’d¥e HA %Ylarg nist 'i“BY %‘5)% PR AprapUndo
dehydr oepi anfastich %?ﬁllsofnvérﬂ%ogﬁltéﬂwppﬂhwy AJonseriaeiubé Avandid e ept or

nodul at ors,  orexin receptor antagonists, urocortin binding protein
ant agoni st sActco;ﬂ ucagon | i ke peptide-1 (insulinot ropl n) agoni sts or

di peptidyl peptjda WA red
nonoam ne reupt M%l H{ﬁ&q/?k?ﬂ?y Qib Esl[%r% Soe Lﬁé’ea %:(ggr?ldggm r%ggéar ed as

di scl osgd iog ahléoﬁwbu’féﬁibﬁrdftiﬁblnvemo&ZSw&Zﬂb dmwalgdnlsmllwu?efaMIltMr .chis

agoni ot 15 bromsSPERHEaceHs denisAeyBappe v Eee e oM REH Bos: 00573
78 as discly Oéaﬁﬁblwlolﬁ opthiS#veRtiorNNA8luds proeein &ihés@@dﬁ iﬁhﬁtar389$P1Bhe

di scl osures o are incorporated herein by reference.
preferred amubitact glucw@rﬂntaspmqma@lyp@@eﬁ sunthage; kinaseh(GRK-} '@B‘BF%’G as

hoor por & Icﬂ' herd oﬁ’@te& %" QQEQ@aseorwfa&%ﬁure nds tan al s

i ncor por ate onpounds can al so be
used i nocomnbi natTherFommJta Imohmoun@‘man lory tisreLin @ombinagion W&htaﬂhybéﬁyenm ve

agents). r%’ g%adéﬁxég@t?gﬂa%f%%ggmmé?% BEed H§Fr@ s%%oﬁ@ﬁ SRGPAEHagent in such

conbi nati o ecl exa are p ovided in the Sunmary
of the | nV@btnmnanslah@bmmpISﬂere provided belawmndan theeSummeyy ofdhe eadi | y

determ ned b hos, Kil.led r C ssays
(e.g., bl od'a‘yeﬁ‘&%s%‘i' cgbL?ls F’ﬁ)f% ka‘%\' %&%é@?%ﬁﬁé%@'@g@@am agoni st
conmpound Myt dRoktesitoasandaed asayew(ﬂgcamdetaﬂddbélow )conbi nation of this
invention. Suitable a - adre

et uddSthe . addergmineic By B Seed SR eonBE BRI ShRopffor B 8570 "
Pat ent ApplHgfatiaQitoRipblih€ abuemthiomiMBaO430AP & redbilyStdtemtinadby those

a, - adrenocept or, a2-adrenoge tor kers nd sel ect.i ?(11 nocept or
bl ockers mﬁgl"a‘ﬂ gpthgar aceqr rﬁ@gf)ﬁ%saé(s 9@?%“?8%‘8%@8? %ﬁt agoni st
conpound ofsgldH)s A vaHREL éfQﬁyroﬁfhét%tHg%n% ar@qkhewmt@ﬂio@é shillet lnethe artpiok ude
example those disclosed in U.S. Patent Numbers 4,766,121, 4,826,876;
20 4,910,305; 5,061,798; 5,284,971; 5,401,772; 5,654,468; and 5,569,674. Other
antiobesity agents include sibutramine which can be prepared as described in
U.S. Patent No. 4,929,629. and bromocriptine which can be prepared as
described in U.S. Patent Nos. 3,752,814 and 3,752,888.
Any melanocortin receptor agonist, melanocortin receptor modulator or
25  melanocortin receptor enhancer may be used as the second compound of a
combination of this invention. Suitable melanocortin receptor agonists,
modulators or enhancers include melanotan li; and compounds disclosed in
Internatiénal Patent Application Publication Nos. W099/64002, WO00/74679,
W099/55679, WO01/05401, WO00/58361, WO01/14879, WO01/13112 and
30 WQ099/54358.
Any serotonin receptor agonist, antagonist or modulator may be used as

the second compound in a combination of this invention. It is particularly



phent ol am ne, phentol am ne nesyl ate, trazodone, alfuzosin, indoramn,
naftopidil, tansul osin, dapiprazole, phenoxybenzam ne, idazoxan, efaraxan,
20 yohi nbwoez/oraawol f a al kal oi ds, doxazosin, terazosin, alramages/doszsnd
prazosin. Suitable a2-adrenoceptor bléockers include those disclosed in

U S. Patent No. 6,037,346, dibenarnine, tolazoline, trimzosin and

di benarnine. Suitable a- adrenergic receptors for use as the second
conmpound of a conbination of this invention are also described in U S.

Pat ent Nos. 2 ; s 527, 761,

5 00y, o6, BrgBBdRe fiofsf Hitugfidsbr piniitgs ofsHipA Steoly 220 (007 o 1/
sui tabl e a2ag@l’ﬂﬁacmﬁ@gmst@bombématdmmblude 5HIRANSHT 2, 5I-b'l2ﬂ;amé|5Hﬁ"6

papaveri ne drochl ori adm nistered in
the presenc SPtOéS é"éﬁ“id%f% Qaﬁqﬁb\’\gd}:ﬁteégé‘uogg{ %86“1& er'lc?téoﬁ to, pirxam ne.
30 Any ni trPusndanordHodqmom(o‘@sdmwmoomzsmaagwoso/psemrpound may be used
as the second conpound f a conbi &\%l on of ghl s . inve n. Sui table NO WO

03/ 072197 PCT/ | BABY BOYPRNInTSCERIAL GRESCRE ”?MPF&B‘EQ&P $°Rft rates, such

as mono-, dgom@éurid'dfaidnisi&on of%gmﬁudﬁ BUﬂétﬂeﬂMn@bépt&H@ﬁtaQ@mﬁbycer yl
binitrate (al so known as nitroglycer i sosorbi de 5-nmpnonitrate,

i sosor bi de tckide thase deﬁ@r‘ﬁ%’éw‘ﬂglﬁmai“@l‘a'tp aterd Arplcatian PUBF(‘;@{“HF Noy |

tetranitratgodyidyst rate, a diazeniumdiolate (NONCate), and 1,5 5
pent anedi ni trat e; SOdI um ni troprussi de (SNP); 3-norpholinosydnoni m ne
mol si domi ne;  S- nARy G@dulam@w@wpq@s@rﬁf@rnpradrﬁnﬁbﬁq gNdgpamine may be

S-nit r Oxp i dom ne;
i nsi dom ne %ﬂuéor OE g?%% E@Lﬁd% nﬂ%ﬁﬁt@é?f ihlﬁn%&!dﬁl %grta %Qédh I ni ne;
gi nseng; zi Izpblulafowsumcmge bnfptosmmm ne; and nitrosylated maX| syl yt e
derivatives such,as,NM - 678- I i ent
Appl i cation Publ {\%g[i-ia%ﬂherﬁﬁc %6%% FE%NE? 8§%n%5 %%tsgégrﬁ&]u?é%ﬁa eF opener

nodul at or neymibiRatishetpast dfhkis eatich. B-AdRMERfic aferts eavdbeeddt i on of thls
i nvention. Suitable potassium channel openers/nodul ators for urse herein

i ncl ude ni ceatagriized ite Sndleadnchips SUbEKRSE o AERBISISAT Prieremars; nf?meteﬁaa di |
cliazo o] and
barium X‘f% or%gﬁ%&édﬂ&%%ggag"gﬁ 8?%?Bg§é§¢{6}r?gﬁw%k%8%r ﬂeé}gecond
conpound of rate. Activhiioradf mrreoéptbﬂsmsduaeswaxabmn oBambathl reusmmhuleammcrh agents

Lﬁ{ olrjzgr Bﬁ;e' chlge%d 58%’&3‘%&” suré ar?é {P%Colngcletl of sﬁgle{ Eilrr]ndueslc;l%t’creemorsOXSUpr ' ne,

Activation of B3 receptors is known to stimulate lipolysis, which is the breakdown
of adipose tissue triglycerides to glycerol and fatty acids. Activation of 3

20 receptors also stimulates the metabolic rate, thereby increasing energy
expenditure. Such activity is readily determined by those skilled in the art
according to standard assays. Several compounds are described and referenced
below; however, other B-adrenergic agonists will be known to those skilled in the
art. International Patent Application, Publication No. WO 96/35671 (the

25  disclosure of which is incorporated herein by reference) discloses compounds,
such as substituted aminopyridines, which are p-adrenergic agonists.
International Patent Application, Publication No. 93/16189 (the disclosure of
which is incorporated herein by reference) discloses the use of selective {3
receptor agonists in combination with compounds which modify eating behavior

30 forthe treatment of obestiy.



and trazodone. 20 Any ergot al koloid may be used as the second conpound of
a conbination of this invention. Suitable ergot alkaloids include those

di scl osedwpn3/ 0218 Patent No. 6, 037, 346; acetergan ne, br 2CEnBe/1083,
bronerguride, cianergoline, delorgot?ile, disulergine, ergonovine nal eate,
ergotamne tartrate, etisulergine, lergotrile, |ysergide, nesulergine,

net ergol i ne, netergotam ne, 25 nicergoline, pergolide, propisergide,
proterguride and terguride. Any angiotensin receptor antagonist may be used

as the second %WRHQC}%%Q& an In Fri 8g‘>quseH%'s§hé DYRRL! Qﬁlgo§é“ttiﬁbl e

angi otensin rece oni s osartan, can ar tan,
epr osart an,thecbabaratiam aspett ahﬂhsanVGmNonAﬁye mnbs\tmalteeep&tor amageysit hase may be

used as the se nd co nation of
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03/ 072197 R{elrd @Wiihos&ﬁeée’ptoreaindlthmn slearsetll intreztikg disvederde used as the
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channel bl cﬁﬂ@@?'@tqdﬁ’&'mfbeé'mpe& Hoheasirgding rcbqrﬁén W09 gbesiVal so known

as Nor vasc(gioh infiBRieh id readifdidhdsed 8:3 hobé shvétﬁhttﬁélﬁﬂ‘é@c@ﬁmgtté |ncI ude
cal ci um channel bl ockers such as 5

Car dene(r) ,stansiasd agsays (BHahAedheso dqugh%gbnrlate}njatlopgld’@é?r@},Aaaphg@_tpp) S?.H ar(r),
Tiazac(r), PEKIEAHIH No. WO ®I/&Y0B).: Inl a?:f?iﬂfohnﬁfe)oonmoﬁﬁélé)aéé&lbe&‘lﬁﬁd asc(r), and

Plendil (r). Any angiotensin converting enzgarre i nhi bitor (ACE inhibitor) may
be used agetearenasd @@rhb%nrﬁpeémrant?@ﬁms hpwavess othel NPY rigqaptqron.

Sui t b| A 5
Whu: ﬁ rrgy %t#rﬁ&g‘ ePIéU e kr{slﬂ Osegor:téuékll%ﬁn 'ﬂg%&n ![WI\?O 99/29?03 (ﬂl-,@cepr |

benazepri | ,disdtistine qbwhnbhnmwledoragrateﬂ ey tederetice) wlisgloses paltt@m“r No

4, 410, 520; Pat ent

{10, 520, SAROANI o0 ElhoTBNeDEs REGRPLALP? rodlbls uiBinich, e Paten

di scl osed i96/14307, RHD 6640880, WOARI03ADR; WIR 198{1134D4; W@@I&/Oﬁeiﬁs,bWQS pr epar ed
di scl 4. 385 05 |

or epar el a0l 2780 0B BB e st oo BB ey bR ONR ch rmy

be prepar adieasnddi) GiRtioseddditorid] SompPadreist sih aﬂsxﬂ:&ﬁtuwﬂbenzynde whi ch

A das, aise 4. 508, 727; | B
W ch may VSN aWBE B WeCd BB PRP IS SPRRLR (SR 4 565, S0z

movel topril, whioiergti-Bfesity agents include phenylpropanolamine, ephedrine,

pseudoephedrine, a cholecystokinin-A (hereinafter referred to as CCK-A)
agonist, a monoamine reuptake inhibitor (such as sibutramine), a

20 sympathomimetic agent, a dopamine agonist (such as bromocriptine), a
melanocyte-stimulating hormone receptor agonist or mimetic, a melanocyte-
stimulating hormone analog, a cannabinoid receptor antagonist, a melanin
concentrating hormone antagonist, the OB protein (hereinafter referred to as
“leptin”), a leptin analog, a galanin antagonist or a Gl lipase inhibitor or decreaser

25  (such as orlistat). Other antiobesity agents include phosphatase 1B inhibitors,
bombesin agonists, dehydroepiandrosterone or analogs thereof, glucocorticoid
receptor modulators, orexin receptor antagonists, urocortin binding protein
antagonists, glucagon-like peptide-1 (insulinotropin) agonists or dipeptidyl
peptidase IV (DPPIV) inhibitors. A particularly preferred monoamine reuptake

30 inhibitor is sibutramine, which can be prepared as disclosed in U.S. Patent No.
4,929,629, the disclosure of which is incorporated herein by reference. A

particularly preferred dopamine agonist is bromocriptine, which can be prepared



20 prepared as disclosed in Belgian Patent No. 893,553; perindopril, which
may be prepared as disclosed in U S. Patent No. 4,508,729; quinapril,

whi ch nmaywbea3s/omiepar ed as disclosed in U S. Patent No. 4, 2€4/1BdXq05T3am pril,
which may be prepared as disclosed i® U. S. Patent No. 4,587, 258;
spirapril, which may be prepared as disclosed in U S. Patent No.
4,470,972; tenocapril, which nmay be 25 prepared as disclosed in U S. Patent
No. 4,699,905; and trandolapril, which may be prepared as disclosed in

U.S. Patent Nge, lés&? M@lpaéwNSQ 8’14"5%&@755 aaacmer*awaﬁ)@uﬂeemfb' tor of

angi ot ensi n-conver énzyme and neutral endopeptidase may be used as the
second corrpwhnntlaoémaorpomtbd hatenmlmy eferenéss Am:@q?rtnr@f@rreﬂaggtep agerd ik h

51 Any. acer SralenTRE UL e pofeBRER d e U o B S ot
of h?b::?g‘lr)i In’gntaidmblcm‘uré biowhlcn\eancOrporateﬁor;nnelgiulylrefea&mtel 7 yl chol i nest er?sHeRT) saent
Imrsly be Wed as tﬁge Fgr Lﬂ%iﬁ@“%‘ﬂf&%&ﬁa by e%éeﬁﬁpﬁéwggﬁ '%# Q’Frﬁug{ﬁé{nventi og.

Sui t abl e HRJaraeadculari(©.gl, WaehfPepERsivaagéasie shy barddrasbeudragentinay Bgui n,
Estrace, Estrofe Elleste Solo, Estrin 0|5§ aﬁéagger m TTS, glt:.ast raderm

Matrix, DerHiestas the sepefAgait in syshLombing ses ] CEstratest,

Estratest Hyifdled a#éq&reﬂaed Hlﬂeguﬁ{rﬁarp@fﬂﬁtlﬁvmbﬁ aaacbemamehs for the
above described Formula I 10 conpounds and conbinpation agents, are also

readily ava¢af€l'§V@SC(§'iar@§HV'WéS earsily 9eteg~9|ﬁ9qi,§g thasg sklled uibe allacePiing n the art

using é&?@rdﬁ?éa{%%go‘cbl&fd%&&xre meabieRiepts)For exanple, many of the
compoun s use erein, ‘are rel ated , are derl ved from conpounds in

whi ch there is aAhapgadsriesgic réqectqrﬁnt'éugéslﬁt earapoundmay ke Hsedreethe and
aceor di nol . fecy SUER, CoNPEUNHS, 8Ee, GATITAH:BhbY ARy AL LRl gl are

reported i n°i%8 prepared f1om o ommonl y

avai |l abl e Sﬂé@é;ﬁt@ﬂﬁ@t’égwstﬁﬂbhﬁiﬂwéﬁ&hmlwﬁhé%miré@éfglcrreéé]ﬁoﬂblcbcmem ure. Sone
of the Fornul a ounds of _this invention or. i I‘\&Edl &Qgﬁ intheir
synt hesi s h@ﬁ/@”@%@%ﬁm@%a‘r%ﬁn%%atmf yhiggtiondie Y PEOSAEHE i oners or

di ast ergone LI B (f5tep R bidRKS8 RAEHoRheldtti t hei r
i ndi vi dﬁgl %%Iegngsfeasferonere R)(grq&t eébaglﬁs of their physi caII chem cal

di f f er encesadrgnoephaddockiersonay pleo beaised fag thexsenopH e-adrgnergicareamign aphy
andfor fr acetlrlttggc?r%lst co¥nspto%|nc|j ' ﬁlus Aention. Suitable oy-adrenoceptor blockers include
phentolamine, phentolamine mesylate, trazodone, alfuzosin, indoramin,
naftopidil, tamsulosin, dapiprazole, phenoxybenzamine, idazoxan, efaraxan,

20 yohimbine, rauwolfa alkaloids, doxazosin, terazosin, abanoquil and prazosin.
Suitable og-adrenoceptor blockers include those disclosed in U.S. Patent No. |
6,037,346, dibenarnine, tolazoline, trimazosin and dibenarnine. Suitable a-
adrenergic receptors for use as the second compound of a combination of this
invention are also described in U.S. Patent Nos. 4,188,390; 4,026,894,

25 3,511,836; 4,315,007; 3,527,761; 3,997,666; 2,503,059; 4,703,063; 3,381,009;
4,252,721 and 2,599,000. Other suitable oz-adrenoceptor blockers include
clonidine, papaverine, papaverine hydrochloride, each of which may optionally be
administered in the presence of a cariotonic agent such as, but not limited to,
pirxamine.

30 Any nitrous oxide donor (NO-donor or NO-agonist) compound may be

used as the second compound of a combination of this invention. Suitable NO-



Enantioners can be separated by, for exanple, chiral HPLC nethods or
converting the enantioneric mxture into a diasteroneric m xture by
react i on wiotoh/o7an7 appropriate optically active conpound (@Cg/aBoxosThol ),
separating the 25 diastereoners and ctnverting (e.g., hydrolyzing) the

i ndi vi dual diastereoners to the corresponding pure enantionmers. Al so, an
enantioneric mxture of the Fornula |I conpounds or an internediate in
their synthesis which contain an acidic or basic noiety may be separated

N0 thel T GO BBRBbuRY FoEaRDARRI SareD X LPEETRAC diRA RiaRIEr | © Sl ¢

Wi th an opti ure c se or aci 30 phenyl-ethyl amnine or
tartaric acorggniamifradepsierstsuch astglyogndbindratertaiso knpwinrasciiregigderin),

crystall| 2L oeligkl QURd P NEMBULERHA0 dol ol BRaiRle, LhUS

provi di ng t 'R@SOF pure - enan I'someérs, including
di ast er eorreeqthn’t&ﬂdﬁ&h@r‘éxklWnyl?ﬁffaitb,aﬁ)ar’aﬁ@rﬁma dchQteE(Né)rNCDada)aasd arsd m xtures
t hereof are c? d as,.part of thjs some of the

conpounds ofeiHR En?qaN QioPLyss §§E¥%’Qm8@h§"“°sé’aﬁ%wi“!’1?t ed biaryls)
and are Co%bléﬁjbﬁﬁhe’:ls mebso-MN- a&éiy@enwmhm@(emm S-5iPesH- Nl-glls’rthih)Onet he

Formula | ¢ ound this [nvention be 5 btaln i n enan nerlcally
enri ched fdﬁﬁf%wimwrﬁgyf hergiaBeRSEIcIng figsidemie © @6 N

i nt er medi at f 4.Rinbbs - Rlydy%@ﬁ% $- e(rg.hm‘eegmbéaq tzfzghiffmoals wm@mﬁldé arﬁmﬂ oyl ng
chromat ography (prefera ressure % chr omat ogr aphy [ HPLC] ) on

an asymmet riitosy ?%"‘@ﬁ\séiyér%wt'mﬁuéh@élw B9 angNMbB84i ned from Chiral
Technolggi te,lﬁé i6Hb E’EFé?x"t‘%)éFﬁ’c%ﬂbﬁbth&aﬁuBn Nommcscmdme consisting of a 10

hydrocar bon pre era ane or hexane) containing between 0 and 50%
i sopr opanol (pre%remmawbamwlzpamrozm%ﬂaé@mn@eb%@ed@sﬁwwesomaf an

al kyl am ne, (08 A6 g X}bﬂwjnor{ fmsdf %Hﬁna§uﬂ%le CRIASRIS &drnap of the

product containing I ons a esl re materials. Sone of the
Formul a | ompqnewmgdtdatotmﬁos ‘Use1hereiri inplude picatndil,cramdkalivey 15 form a sal t

W th & phanaGeuLi Rl lamARRRPEARLE ARl MR chdiSofaca 2 | compounds

of this i nvg are Nar maceut i cal | y
accept abl e glybwide, Abmirpgytidisaland banemwhtdnde (B&@o)scope of t his invention

R I 1 T s TR e e T
20 aqueous,cantbinaign @b this invepidort. Saltalyle agstetiator agelits fior Lse hapgn dm:l‘udaet e. The
ﬁglr: Z ol 3;&&%@%@6@%&& cycli)élncifellaté rlggxsggﬁne ghlgFo%%r‘Réélﬁé Ih%lrllo pen l
and trazodone.
20 Any ergot alkoloid may be used as the second compound of a
combination of this invention. Suitable ergot alkaloids include those disclosed in
U.S. Patent No. 6,037,346; acetergamine, brazergoline, bromerguride,
cianergoline, delorgotrile, disulergine, ergonovine maleate, ergotamine tartrate,
etisulergine, lergotrile, lysergide, mesulergine, metergoline, metergotamine,
25 nicergoline, pergolide, propisergide, proterguride and terguride.
Any angiotensin receptor antagonist may be used as the second
compound of a combination of this invention. Suitable angiotensin receptor
antagonists include losartan, candersartan, eprosartan, irbesartan and valsartan.
Any substrate for NO-synthase may be used as the second compound of
30 a combination of this invention. Suitable NO-synthase substrates include, inter

alia, L-arginine.



filtration, by evaporation of the solvent, or, in the case of aqueous
solutions, by Ilyophilization, as appropriate. The conpounds can be
obt ai ned wo osyapal | ine form by dissolution in an appropPCatiBox@biwent (S)
such as ethanol, hexanes or 25 waterd0et hanol m xtures. Those skilled in
the art will recognize that sone of the conpounds herein can exist in
several tautoneric forns. Al such tautoneric forns are consi dered- as part
of this invention. For exanple all enol-keto forms of the conpounds of
Formula | are i 1.5 Wi ' e Formul a
| conpounds of Pﬁ!yg&?%\l/r{é% %'ﬂ"ne?lb 'é):)rB br(n&'}h%g%y %&i %é:thg%g\k}é&djébr?%%a&rf% al so
within the mmpmtlohdfhﬂsmmmﬁrmhi smmmmauwmmamemmm@ms 83 The
Formula | co unds thi.s inve hei r dru he salts of
such corrpm?ﬁﬁgga'ﬁ‘ﬁ %Bml%@gmgrbgsﬂﬁ [§8 8‘5“13 g%e%???f 'UYse as agents
that i nhi Rixampfestoflan eﬁéﬁQ@é(b( &€ ifohde)cariini ¥hdnhel blobrRITSRIUSH as
particul ar Ia{whumans Q% |s bel i eved that the cm£o%nds of this

[

i nventi n, Gaydizem ,bMﬁlfhtg @@i@ﬂ Gardeng t(}oléﬁfé ,r'%'li’ﬁe nBy enyfrrocedia evel s,
bot h i ® h h
oth increage é@ltag@hﬁ%h@,q}aséérbggg%ﬁ SbIso [rhé’tgpd 'N%Né%ﬁ Siigh as the

skel et al rruscres (Y rnhi bi enovo fat'ty acid
synt hesi s imeddifogeni c ti ssues such as the liver and adi pose tissue. As a

consequence this |eads to, depletjon of ti sue eride stores and
T el v | ead ey gndRe BHsGvEHeg gt AGE Infos gt e SEhe hody

i ncl udi ng t3hend Seddndaompdkifd 6f &lcompialies of BRAnvsHBASSuilabESAGE, reduction in
VLDL secretion by the [liver, and nodificatjon of insulin secretion by the

pancr ed@. MIF*?'Y%? insiuge, byt are hotdisniteshierlagspril, NéchERBe PrapaedRs d

utilizationpdedyn DI FRMrt NG, h%@%%%eﬁerﬂa&eﬁm waéH‘Pnafyadet Prep&ied agy Nt hesi's,
chronic admnistration of an ACC-inhi bitor | etes “liver and adi pose

tissue tri gisglosed feUsT: (E’rﬁéf?flthﬁ? éﬂégézguﬁm@@fé %e&wﬁg piepasod pat 15 di et
Leading 10 gael.8ek '.ﬁ/e.dbg»%gec;ﬁkogoﬂb4§ 8o A8 A0 78, YeroRBL bR { OF

favorably ects a array o I seasé stateés including nmetabolic
syndrone ( $gruepared axdisclosed in l|J4$ Patant Nend, %?ﬂ@ﬂmaprll,dﬂa@bmy beobesi ty,

at hero Ier | el r mal s,

i ncl udl?%g eﬁ%ﬁesd Q%Egélhgﬁiln&sb'fbg{éﬂteﬁg 9@@{,55"'%}{5 oundZ"?ﬁPJ‘“{ Réeral nventi on,

t hei r prodipoemred s disdosérbindhBt Bateht &acﬁ%@ﬁﬁ&dadsomﬂmmclﬂ)dﬁug@ (as well as

the combin %éqaﬂed S‘Qgi'%&%see n.‘r?§b§§f%gxpﬁoc g?ggﬁg,ﬁfr}a rllrWﬂbﬁﬂ*'!a Eb%ents in the

treat nent ove I seas R (e
humans, malpesparred asrdiselpsed in U.S. Patent No. 4,508,727; Ilsmoprll wh|ch may be

prepared as disclosed in U.S. Patent No. 4,555,502; moveltopril, which may be
20 prepared as disclosed in Belgian Patent No. 893,553; perindopril, which may be
prepared as disclosed in U.S. Patent No. 4,508,729; quinapril, which may be
prepared as disclosed in U.S. Patent No. 4,344,949; ramipril, which may be
prepared as disclosed in U.S. Patent No. 4,587,258; spirapril, which may be
prepared as disclosed in U.S. Patent No. 4,470,972; temocapril, which may be
25  prepared as disclosed in U.S. Patent No. 4,699,905; and trandolapril, which may
be prepared as disclosed in U.S. Patent No. 4,933,361.
Any compound which is a combined inhibitor of angiotensin-converting
enzyme and neutral endopeptidase may be used as the second compound of a
combination of this invention. A suitable such combined inhibitor is, e.g.,

30 omapatrilat.



I s denonstrated by the activity of the conmpounds of this invention in
conventional assays and the in vitro and in vivo assays descri bed bel ow
The in viwooa®says 25 (with appropriate nodifications w tRCA/IBEB20SKI || in
the art) may be used to determine th activity of other insuilin
sensitizing, anti-hyperinsulinema, anti- diabetic, anti-obesity,
anti-dyslipidemc and anti-atherosclerotic agents as well as the conpounds
of this invention. The conbi nati on protocol described belowis wuseful for

demonstr ating. el taouAlertliSe SRTRGP AL 8338l ob b 896RNSabotha the 30

conpounds of thi's i AIventi on escri uch assays O provide a
means wher elfya ddmebimation\af thie fnvehtidrh & dedabialaaetylcbolinestenals mlfnbltdtus i nventi on,
their prodrug and .t he salts of such conmpounds and prodrugs (or the ot her
agents WO @9@ NPT/ 1 B3/ 00573 84 described herein) can be compared to
each other and VArithrhenaeépmémmtrm‘ramt(hm’r abeMay:bapMaEtheThe results

of these conparisons are usef for term eve S in mamal s,
i ncl udi Ag mqpﬁarﬂgcomeeuqqig 'H%IWP '§Wﬁnt'cﬁ‘i §Hg§@§g&§1 919‘?@ ¥ ol | owi ng

protocol s Gafudd PFéhl}HrﬁﬁC@ﬁeétw O@Qtr&)émtrﬁ@sﬁ]uﬁklﬂsirgéb igstrofegn, Eilbste | Di r ect
i nhibition of the activities of he ACC inhibitory activity

of the For mAl& ﬁStWEH%QQVBTTF%E@SVﬁ%mM6WX D%rmﬁsml Jr8EP08% and the saits

of such comesngs, F,%l@@rré»araus%tﬁ%s%@é#emwmbwn@et hods based on
standard procedurés. For exa direct inhibition of ACCL and ACC2

activity and t hdhegdetipg mqt%‘fladﬁaﬂ%@agﬁﬁﬁEﬁft'fh%ﬁb@\(frld%“b%F@mW%led usi ng
pr epar gy Or&?rr%fouﬁgsc& é&&ﬂblﬁ%ﬂéﬁ% IaPéC’%Zo ?ép'é‘féill Golab eoépca%@rgé ypn skel etal

muscle. |1 reparation o can eobtalne fromrat
liver 15 ayuthagizad by thdse skliedinibe aftrusingreanventisingt metheds of ergpaised upon

Chom 2560. VEBSEYES SHERIE Srdr 2P e HAE 8o HORTD I Bl or L2 0% o
2 days andaré beT]ve‘ddcbrachmgbum,sonMEhdhere isladargé AtimhiBANeoaband di et ; Cat #
D10001, Researc

POOL, eS8 o sh oo TR S Koo ol wrich L
or skehst alavailzbid or aregeparted inthe IREIGEIrP oe prer @dsilp plepared fremoited, rinsed in
e BB RS bR e PR R eSS
2- mer capt oet han@ome26ithe Formula | compounds of this invention or intermediates in
their synthesis have asymmetric carbon atoms and therefore are enantiomers or
diastereomers. Diasteromeric mixtures can be separated into their individual
20 diastereomers on the basis of their physical chemical differences by methods
known per se., for example, by chromatography and/or fractional crystallization.
Enantiomers can be separated by, for example, chiral HPLC methods or
converting the enantiomeric mixture into a diasteromeric mixture by reaction with
an appropriate optically active compound (e.g., alcohol), separating the
25 diastereomers and converting (e.g., hydrolyzing) the individual diastereomers to .
the corresponding pure enantiomers. Also, an enantiomeric mixture of the
Formula | compounds or an intermediate in their synthesis which contain an
acidic or basic moiety may be separated into their component pure enantiomers
by forming a diastereomeric salt with an optically pure chiral base or acid (e.g. 1-
30 phenyl-ethyl amine or tartaric acid) and separating the diasteromers by fractional
crystallization followed by neutralization to break the salt, thus providing the

corresponding pure enantiomers. All such isomers, including diastereomers,



benzam di ne, 0.2nmM phenyl net hyl sul fonyl fluoride (PMSF), 5ng/L each 25

| eupeptin, aprotinin, and antitrypsin) in a Waring blender for 1 mnute at
4C. Al wolswmrpient operations are carried out at 4C. The PRanmBepwale i s
made 3% with respect to pol yethyl eneS2gl ycol (PEG by the addition of 50%
PEG solution and centrifuged at 20,000 x g for 15 mnutes. The resulting
supernatant is adjusted to 5%EG with the addition of 50% PEG sol uti on and
stirred for 5 mnutes. The 30 pellet (contains ACC activity) is collected

by centrifugatjon at 20,.000 for 20 i nut i:NS: i.L:h i Ge-cold

doubl y di st8M@n ‘H“?—!?@”%dﬁ'?‘tgﬁfiﬁgg@?gﬁr SC%éee%#f%seae%ﬁﬁﬁ'gﬁ"a’gh*'% AL urth

t he ori gi najoniecsTarE behpoviswithisvnveniwmarganbpiabiners (4Q. GibeTata7?

PCT/ 1 B03/ 00573 85 buffer. Ammoniu H'l fate é 200g/liter) is slowy added
with stirribigys) anq ae C@ES'dﬁ’ieﬁuﬁse%ar{n‘sz BAMPREONs col | ected by centrifugation

for 30 mnutes afiordQpB&fically the FoRfuaNeBaBEunds ckhisinvehtiddmaibEEPES, pH7. 5,
0.1 mMDTT, 1.0mM EDTA, and 10% glycerol and desalted on a '{ﬁﬁé‘ﬁjml umm
et biedingh ¢

(2. 5cm & 5dingbRangatomenicaty epigheddormiynresalingine BRaMate P h the

sanme buffer frfRShmeBRAY IFEtdNdy PRI AL b RFerbBly Shfid chbMpalinguot s at
-70C. |mdﬁ°§%ﬁ9&|§?%r tg]euse, frc@enSAét():l or %\CCZ al i qugts d:?tre t hawed,

di | ut ed t o ehquoying ehromatdgeArhyr(preferabliinighiyestiredinyigtprromaiegrashy 10 nv MyCl 2,
10 MM trip | i 2. Q il @b i ) my/ m
fatty aci d%'ragg)%?raﬁnéesrygﬂﬁefet}rrlnggﬁ%g]u@érfg%gw((%{s'%égn_é?l%é?;@c[gbb%{%gqgﬁ 37C for
30 m nut es.CHi2] Tédraslog@seRxtonf Pe@Bylivahiebivtithenmolileepipsecensiséng ofer  neasuri ng
ACCl1l inphibition,an i.nhihiti i k ot he source of
the. i solyrmvologithlabliranigb Bt kpReRe) cBf bot FXEFB antiBhos "7 2

i nhi bi ti on,isdpesganot@reforabtisbaiweert? snd|20ed) and bidtweein Plasdl 5% okanlelkyiDVSO) and

contarn 1 1 bveeraifd % ofdeuding) BRI b Bt Bithaiha

t enper at ur grasabey afftadiditheAldsired sayerialaibes recei ve 139 gl of substrate buffer
cont ai ni ng 50mMV _HEPES, 7.5, 2.0 nmv 2. .2. 0. nMtripotasspumcitrate, 2
mM DTT, 0.75 m/ﬁﬂm%@ﬁ{!’gE‘QW%‘@@P?WPO%%?&&W@Fﬂ\vﬂeﬁ\w arg Ao A °KH[ 14C] 03 (2
x106 CRB) . dfeasBRGith @rphasmabsilicRl ddtkpiableastiby. Nidet ofthdi Foromleof 101 of

prei ncubat ed ACC fraction prepared as qd) scri bed algox{ﬁ. After 7 minutes the
reaction i $oMmpoHNdReidhisHvantien airipasioAnGIeY 53 3FAENUE) and a 150 |

ali quot of dAfmd@RBEAIBBRMEEGNIGh. W8NS Saitseds WiRhil s Scopeeoris! | at i on
vials and iX\?eelggl? :[ar?éj the())/ cga%gepsrgpa?rgd %?/%o];n(/)erntig}lalln?eqtﬁ(gdslsuhc%uars' co-lr-n%?ning
the acidic and basic entities, usually in a stoichiometric ratio, in either an
20 aqueous, non-aqueous or partially aqueous medium, as appropriate. The salts
are recovered either by filtration, by precipitation with a non-solvent followed by
filtration, by evaporation of the solvent, or, in the case of aqueous solutions, by
lyophilization, as appropriate. The compounds can be obtained in crystalline
form by dissolution in an appropriate solvent(s) such as ethanol, hexanes or
25  water/ethanol mixtures.

Those skilled in the art will recognize that some of the compounds herein
can exist in several tautomeric forms. All such tautomeric forms are considered”
as part of this invention. For example all enol-keto forms of the compounds of
Formula | are included in this invention.

30 In addition, when the Formula | compounds of this invention form

hydrates or solvates they are also within the scope of the invention.



dried vials are then cooled, 0.5 m of water and 5.5 m of Becknan
Readi safe 25 liquid scintillation fluid are added, and the radioactivity is
det er m newouwsiony9a liquid scintillation counter. Tubes t ratr/Bex@swed HC
before ACC served as blanks. [3] Spessificity for ACCL vs ACC2 inhibition.
The specificity of a conmpound for inhibiting ACClL vs ACC2 can be
determ ned by conparing the concentration 30 of test conpound required to
i nhibit 50% of the activity contained in an aliquot of ACClL as conpared
with the concentTied F@nmLmafIddmmoizaagoﬁmmﬁv@ﬂlohem@irF%r&% arld¥AkRhits §0% of the
activity of_ a ali%uot of ng WO 03/ 072197 PCT/ [ B03/ 00573 86 Measurenent
of ACC i nhi BichiC8MPOHNES,RRd pradrugs are aladaniestq hRrapeis ysers aaantsthet t he
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Phar na 53: 839 864, 1997: Petras et al .
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synt hesi s. affédts XAGR Srray Biltisdale %?dtésglnGngWB (h&aﬂbh%%ﬁ l%grf%s(s‘gﬂgroh%l easedr by

trypsin treatnment as previously describ
Phar macol . X8%:insglip registantgynarome), habeigs, gbesity, amemSGleRws hyperter@ibn3 8, 1999) ,

are seededapdlodin IHeaﬁlo%egé H man s %, 105 cells/well and
mai ntained in 1. x\ﬁlt of enen?@?%’f%ecc s m' ni ml essential nedia
( DVEM The utility of the ormula I compounds of the invention, their prodrugs

20  and the salts of such compounds and prodrugs (as well as the combination
agents - the “second compounds”) as medical agents in the treatment of the
above described disease/conditions in mammals (e.g., humans, male or female)

is demonstrated by the activity of the compounds of this invention in conventional

assays and the in vitro and in vivo assays described below. The in vivo assays
25  (with appropriate modifications within the skill in the art) may be used to |
determine the activity of other insuilin sensitizing, anti-hyperinsulinemia, anti-
diabetic, anti-obesity, anti-dyslipidemic and anti-atherosclerotic agents as well as
the compounds of this invention. The combination protocol described below is
useful for demonstrating the utility of the combinations of the agents (e.g., the
30  compounds of this invention) described herein. Such assays also provide a
means whereby the activities of the Formula | compounds of this invention, their

prodrugs and the salts of such compounds and prodrugs (or the other agents



25 medi um (DMEM nedi um cont ai ni ng 10% heat-inacti vated fetal bovine serum
2 mML-glutamne, 40 g/nL gentamcin) for 7 days in a 37C, 5% CQO2

i ncubat orwaiosie721pedi um changes on days 3 and 5. At this tiPCEF/IBQAISTH €S
reach 80-90% confluency and naintairdd a >90%cell viability (Trypan bl ue
dye exclusion). On day 8, the nediumis renoved and replaced with fresh
medi um containing 1 % DMSO the test conpound. 30 Inmediately after
conpound addition, 25 L of nedia containing 4 laC of [2--14Clacetate (56
nCVmol ) i Sy W th
parafilm to g\ﬂ%?ddﬁ%\?ag%?% ?%ﬁpﬁﬁlg \@?Fso’éhftaﬁﬁgﬁ at e%aﬁ[i e%@%tfngr 6 hours
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i ncubati on @,geas@gom tenperature. Mxtures are transferred to gI ass coni cal
tubes and extracted three to re
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precursors and other nonsaponifyable |ipids). The remaining aqueous phase
(containing fatty acid, sgtdl umlsr?l ts) i s _aC| d| f 2 by addition of
0.5 m of 12 M Hcl . PHectighibitien ghthe; #“red to gl ass

coni cal tubes anfhe gEENAGHERSY BBHAS of tHéaformmtah cfbn%oﬁhdbsmrsenvemsn pool ed
organic fractions (containin r ot onat ed fatrt&/ acid are dried under

ni trogen, rtbglugmnwoandwths@agse gich LOmMPRHBHDR lﬁﬁoﬁﬁtgfiéﬁal :1:1(v/v) and
appliedgo cﬂgarﬂ 4 diikds. FB &l&ole Ghaspnel s

cont ai ﬁll ng d:]eon ra I oa 3?%361(13? %@n@f‘r Q’%cl uded on g@l ected TLC
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et her: acetl ZEthdf oactive
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(Berthol d, reamtriagarsbkelgfal miscl€)SA) that reports 15 radioactive peak |ocation
and |t ear 2t e g Bl Blon WAL LETAGEa BCLY b PUIIERM T didTe L5
the dpms [ Zxnt¥A@2 ehabe obtaiwsdivoratratcskeletad nafspkema‘sgdluben biapdaisl during the 6

hour i ncubation, at 37 of mal uct
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in cel I)s [ seémtm?,f umﬁimamf r&tbwelgemgmo-zmb@b@féﬁeglforlzmlsaand ﬁdl pors]e
tissue) or do not t hesi ze fatt cids (e.g.. ske e), .throug
its stoichitBat erq%ﬁéﬁﬁ\?@ﬁ%?é’f?@@ﬁ‘ﬂ@#&%?@ﬁ@% Etahﬁ’} gﬁgoﬁﬁsﬁf%@)f resence of
purified fabibts Iﬁ&lNeﬁ)B?bﬂT@haSWﬁMHMG@talheih&ﬁn@@@y&'f@km@caby gbso be used
to determne ACC | nhibbitjon jn cell |l ated from those ti sst#es as

previ o9l y aspbwatiany Thedkears §ordiCll prepara@pg) or SkRleRl mussle tssun (I8hg3  1978) .

The ACC2 preparation) are removed, rinsed in ice-cold phosphate-buffered saline

(PBS), and homogenized in 5 volumes of homogenization buffer (50mM
potassium phosphate, pH 7.5, 10 mM EDTA, 10 mM 2-mercaptoethanol, 2mM
benzamidine, 0.2mM phenylmethylsulfonylfluoride (PMSF), 5mg/L each

25  leupeptin, aprotinin, and antitrypsin) in a Waring blender for 1 minute at 4°C. All
subsequent operations are carried out at 4°C. The homogenate is made 3% with
respect to polyethylene glycol (PEG) by the addition of 50% PEG solution and
centrifuged at 20,000 x g for 15 minutes. The resulting supernatant is adjusted
to 5%PEG with the addition of 50% PEG solution and stirred for 5 minutes. The

30 pellet (contains ACC activity) is collected by centrifugation at 20,000 x g for 20
minutes, rinsed with ice-cold doubly distilled H>O to remove excess PEG and

resuspended in one-fourth the original homogenate volume with homogenization



25 procedure as it relates to whole tissues is outlined below and can be
readily adapted to cultured cells by those skilled in the art. Acute in
vi vo assewormr219f ACC i nhibition in experinental ani mal s PCTHBO3AGE 3
inhibitory activity of the Fornmula | &onpounds of this invention their
prodrugs and the salts of such conpounds and prodrugs can be confirnmed 30
in vivo by evaluation of their ability to inhibit hepatic fatty acid
production and to stinulate whole body fatty acid oxidation using nethods
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nmuscl e) can al so be used to determ ne nhibition in those tissues.
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rate |imting ditblamreltuh(Dﬁl‘)mamabeﬁénm/ndifaﬂfymdyfr%&:b@lr@@&ﬂwla&vmlﬂ he in vivo
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their ability t o] MedstesreritDi AGE inhibitionaTheprooéddras for neeasdEn@8C&1sour ce of
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descri or assess epatic sterol synthesis (Harwood et aI
Bi ochem Phabemellncubateﬂjmﬁffﬂz@@ cargtat tempeiatite wetexbatreiAd@ssa  Phar macol .

53: 839- 864, 1997 f r essnent
fatty acid t‘é?ﬁﬁrﬁé%'?’%wg I*l(}% é‘@ bugtgg?%{gt%'léﬂgatéyﬁm HFg)tE? g?'gsfé nQI Iﬁ'lﬁlgt ered a
0.1 m per pMgcig PEM tripotassium cﬂrate 2 mM DTT, 0.75 mg/ml BSA, 25uM acetyl-

CoA, 4.OmMAATP, and 12.5mM KH['*C]Os (2 x1 0° cpm). The reaction is then

20 initiated by the addition of 10pl of preincubated ACC fraction prepared as

described above. After 7 minutes the reaction is terminated by the addition of
50ul of 6N HCl and a 150 l aliquoi of the reaction mixture is transferred to glass
scintillation vials and evaporated to dryness at 90°C for at least 1 hour. The
dried vials are then cooled, 0.5 ml of water and 5.5 ml of Beckman Readisafe
25  liquid scintillation fluid are added, and the radioactivity is determined using a
liquid scintillation counter. Tubes that received HCI before ACC served as
blanks.
[3] Specificity for ACC1 vs ACC2 inhibition. The specificity of a compound
for inhibiting ACC1 vs ACC2 can be determined by comparing the concentration
30 of test compound reqdired to inhibit 50% of the activity contained in an aliquot of

ACC1 as compared with the concentration of the same compound required to

inhibit 50% of the activity of an aliquot of ACC2.



25 wei ght of an oral bolus of vehicle (e.g. water or 0.5% nethylcellul ose
in water) test conmpound. One to four hours after conpound adm nistration,
ani mal s weadiova9an i ntraperitoneal injection of 0.5 nml ofeCrABBA@FECet at e
(64pCG/m; 57 nCi/mol). One hour af8er radiolabel adm nistration, aninals
are killed by C02 asphyxiation and two, 0.75g |iver pieces are renoved and
saponified at 70C for 30 120 mnutes in 1.5 mM of 2.5 M NaCH After
saponification, 2.5 m of absolute EtOH are added to each sanple and the
solutions are m xed and allowed to stand overnight. Petroleumether, 4.8
m, is then added to each sanple and the WO 03/072197 PCT/|B03/ 00573 89

m xtures are first shakenMeaguwemeast inpi eulturegpeltsent ri f uged at 1000
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scintillation counter. Inhibition of fatty acid synthesis the test 10
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interval between radio acetate injection and asphyxi ation. [2]
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the following modifications to allow assessment fatty acid synthesis. For example, Hep-
G2 cells grown in T-75 flasks and released by trypsin treatment as previously described
(Harwood et al. Biochem. Pharmacol. 53: 839-864,1997; Petras et al. J. Lipid Res. 40:

24-38, 1999), are seeded in 24 well plates at a density of 1.2 x 10° cells/well and
maintained in 1.0 mL of Supplemented Dulbecco’s minimal essential media (DMEM)
25  medium (DMEM medium containing 10% heat-inactivated fetal bovine serum, 2

mM L-glutamine, 40 pug/mL gentamicin) for 7 days in a 37°C, 5% COx incubator with

medium changes on days 3 and 5. At this time, cultures reach 80-90% confluency and
maintained a >90% cell viability (Trypan blue dye exclusion). On day 8, the medium is
removed and replaced with fresh medium containing 1% DMSO =+ the test compound.
30 Immediately after compound addition, 25 L of media containing 4 uCi of [2-'*Clacetate
(56 mCi/mmol) is added to each incubation well. Plates are then sealed with parafilm to

avoid evaporation, and cells are incubated at 37°C for 6 hours with gentle shaking. After



25 CoA (150,000 dpnminnmol ), and appropriate quantities of mal onyl - CoA
standard or test tissue extract. Tissue extracts are prepared fromtissues
(e.g. livwooat1dskel etal muscle) that are freeze-cl anpedPRirtiBdamnoi® seconds
after CO2 asphyxiation by first pul v8rizing the tissue under liquid
nitrogen then extracting 1 g of powdered tissue with 5 mM of 6% (wv)

HCl 4 and neutralizing the extract to pH 30 6.0 with KOH and centrifugation
to renove particul ate residue. Reactions are initiated by addition of 25
mJ of purif t ‘ ' n at 37C,
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20 do (e.g. liver and adipose tissue) or do not synthesize fatty acids (e.g. skeletal

muscle), through its stoichiometric conversion to radiolabeled palmitate in the
presence of purified fatty acid synthetase and radiolabeled acetate, can also be
used to determine ACC inhibition in cells isolated from those tissues as
previously described (McGarry et al. J. Biol. Chem. 253: 8291-8293, 1978). The

25  procedure as it relates to whole tissues is outlined below and can be readily
adapted to cultured cells by those skilled in the art.

Acute in vivo assessment of ACC inhibition in experimental animals

The ACC inhibitory activity of the Formula | compounds of this invention

their prodrugs and the salts of such compounds and prodrugs can be confirmed

30 in vivo by evaluation of their ability to inhibit hepatic fatty acid production and to
stimulate whole body fatty acid oxidation using methods based on standard

procedures. For example, since ACC catalyzes the first committed step in the



25 Indirect calorinetry is commonly used in animls, including humans, by
those skilled in the relevant art to neasure RQ Those skilled in the art
under st amaiotodar2idecr eased RQ and the concomtant shifti n@Cirasos/aesil i zati on
fromthe oxidation of carbohydrate to8the oxidation of fat may decrease
body fat stores and be efficacious with respect to 30 the treatnent of,
e.g., obesity, netabolic syndronme and di abetes. The ability of the Formula
| conpounds of this invention, their prodrugs and the salts of such

conpounds and odru t o _gener at ' 197
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Incorporation of [2-“Clacetate into saponifyable lipids in the livers of mammals (.g.
CD1 mice, C57BV6J-ob/ob mice, Sprague Dawley rats(available from Charles River

20  Boston, MA or Jackson Labs Bar Harbor, Maine)) can be measured essentially as
previously described for assessment of hepatic sterol synthesis (Harwood et al, Biochem.
Pharmacol, 40: 1281-1293, 1990; Harwood et al. Biochem. Pharmacol. 53: 839-

864,1997) with the following modifications to allow for assessment fatly acid synthesis.

For example, Sprague Dawley rats are administered a 0.1 ml per 40 g body

25  weight of an oral bolus of vehicle (e.g. water or 0.5% methylcellulose in water) =
test compound. One to four hours after compound administration, animals
receive an intraperitoneal injection of 0.5 ml of [2-'*Clacetate (64 uCi/ml; 57
mCi/mmol). One hour after radiolabel administration, animals are killed by CO,
asphyxiation and two, 0.75g liver pieces are removed and saponified at 70°C for

30 120 minutes in 1.5 mi of 2.5 M NaOH. After saponification, 2.5 ml of absolute
EtOH are added to each sample and the solutions are mixed and allowed to

stand overnight. Petroleum ether, 4.8 ml, is then added to each sample and the



25 by oral gavage as a single dose. A test conpound is dissolved in vehicle
contai ning about 0.5 % of nethyl cellulose in water or other vehicle. The
dosi ng wwbuwa®71197 about 1 m . After dosing the rats are r ®@CaAMBEHIST t he
Oxymax chanbers, the lids of the cha¥bers are cl osed and neasurenents are
made every 10 mnutes for about 3 to 6 hours after dosing. Change in RQin
response 30 to test conpound or vehicle is cal culated on individual rats by
dividing the average of the post-dosing val ues (excluding val ues obtained

during time periods.. re anbul at ciivit daup by the
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e concentratipn ipsulin.in | ed to the prombtion o
vascul ar cé?&OGBSK?ﬁﬁCQ 5”#‘?8"'%’5@%%8&6@35}1%@4&?&?11 retention, (in addition to

the other acti oppMessutemenpsfemaiinyleCo ofrodictioroislaibition ih expetimentyl aninkls hese

functions are known causes  of ertension, .the ¢o f this

i nvent i on, WPCLA$Se5EMER cﬁﬂ@'?nyﬁg\é&%fﬁfélﬁpi'm%?ﬁugsg'ba?lggﬁ?rddsor@vgéﬁrwé,r arrest
and/ or y5egrpgadpHeeicansiordo nbisypuisedaitg aciss éa g naketetalimuscts),- di abet i ¢
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otential and insulin sensitizin otenti al .
P determine ACC inhibition in thosge tFi)ssues as previously described (McGarry et al.

J. Biol. Chem. 253: 8291-8293, 1978). The animals are treated with vehicle + test

20 compound as described in [1] Measurement of fatty acid synthesis inhibition in

experimental animals above. Briefly, assays are carried out in duplicate in
stoppered glass test tubes. Reaction mixtures contain, in 1.025 ml of 200 mM
potassium phosphate buffer (pH = 7.0), 2.5 mM dithiothreitol, 2.0 mM EDTA, 0.2
mM NADPH, 1 mg/mi fatty acid free bovine serum albumin, 4.4 uM [3H]acetyl-
25 CoA (~150,000 dpm/nmol), and appropriate quantities of malonyl-CoA standard
or test tissue extract. Tissue extracts are prepared from tissues (e.g. liver and
skeletal muscle) that are freeze-clamped within 10 seconds after CO»
asphyxiation by first pulverizing the tissue under liquid nitrogen then extracting 1g
of powdered tissue with 5 ml of 6% (w/v) HCIO4 and neutralizing the extract to pH
30 6.0 with KOH and centrifugation to remove particulate residue. Reactions are
initiated by addition of 25 mU of purified fatty acid synthetase. After a 45 min

incubation at 37°C, reactions are terminated by addition of 25 ul of 70% (w/v)



25 usi ng net hods based on standard procedures. For exanple, the anti-
hyperi nsul inem a potential and insulin sensitizing potential of these
conpoundswoOaan73187 denonstrated in Sprague Dawl ey rats fedPertiBexooarast andard
rodent diet, a high sucrose diet (A 76A rodent diet; Cat # D10001,
Research Diets Inc., New Brunswi ck, NJ) or a high fat diet (Cat # D12451,
Research Diets Inc., New 30 Brunswick, NJ) ad libitumfor from 3-4 weeks
prior to and during test conpound administration or in 4-8 week old nmale

C57BU6J - ob/ elgim] é}@,{@@bm , ME) fed
st andard rodent diet ad Mﬁlttitﬁ]@éﬁ\%ﬂ%%#%&%ngg%r?%eacggggééﬁggﬁ Ani mal s
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anti-h r| i I mul.a | evaJ ated, at
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enper at ure n e serum supernatant is at - until anal ysis.
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(doubl e10 anis elneiseias thedoncepiraidR fdqlirdo RaubdIsy SR e PRS- LCaclRbdADI € from

Bi nax, South Portland, NME. The interassay coefficient of vari atl on is <

10% The sdPeARIAEdNoPasiatesiusing fhg 45inulg irgubgionaid”Cest conpounds ar e

det ermi ned by stpj mhs&@heﬁn@dfxﬁy§c.d(>seleaﬁamﬁn&|%ﬁo¢ﬁh)ra@f the mean serum
insulin concentration between ound grou nd the
vehi cl e-t r eat ed B¥HAEEIINkjbitary actudy of thedf asgulan campolinds$ ef ihwswelmos,enm tizing
potential Gheit BRIdrSRRRALSajts of SIR' g@sgn%@énafe{oump%éa i ng the

intr ape

study fasted aninmal's are adm ni stere 0 oral foneal 1.0
g/ kg bd@y vReNgmehinlviio waﬁﬁeaﬁlb@&e ahiltly bf AGE inkybition Ielptredsefatiyercid r om a
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unanest hesi ze |ous imes u ours a
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Z ﬁgp![ ﬁ: Al FsHift ﬂBFn' fEH)gggid s%thteg\fg tcgno ét?o% tere:L Ps a? gecreasge in resfp?rg{gr;[/ enperature,

quotient (RQ) = ratio of CO, production/O, consumption. Because fatty acids are

20  ina more reduced state than carbohydrates (such as glucose), there is greater
amount of oxygen consumed for each CO. produced and therefore a lower RQ.
If an animal is utilizing only carbohydrate, RQ = 1.0, whereas if an animal is
utilizing only fatty acids, RQ = 0.7. Thus, the RQ in animals, including humans
and corhpanion animals, is an indirect measure of type of fuel being utilized.

25  Indirect calorimetry is commonly used in animals, including humans, by those
skilled in the relevant art to measure RQ.

Those skilled in the art understand that decreased RQ and the
concomitant shifting fuel utilization from the oxidation of carbohydrate to the
oxidation of fat may decrease body fat stores and be efficacious with respect to

30 the treatment of, e.g., obesity, metabolic syndrome and diabetes.
The ability of the Formula | compounds of this invention, their prodrugs

and the salts of such compounds and prodrugs to generate a decrease in RQ



25 serum supernatant is stored at -80C until analysis. Seruminsulin
concentration is determ ned using Equate(r) RIA INSULIN kits as descri bed
above. Sewoms/ogdlarose concentration is determ ned using tRETABMNS7VPTM
(Abbott Laboratories, Diagnhostics Di#ision, Irving, TX) and VP Super
Systen(r) Autoanal yzer (Abbott Laboratories, Irving, TX), or by the Abbott
Spect rum CCXTM (Abbott Laboratories, 30 Irving, TX) using the

A- Gent TMd ucose- UV Test reagent system (Abbott Laboratories, Irving, TX
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have 15 infrared light beams spaced about one inch apart on each axis, and
20 ambulatory activity is recorded when two consecutive beams are broken, and the
results are recorded as counts.

Baseline oxygen consumption, RQ and ambulatory activity are measured
about every 10 minutes for about 1 to 3.5 hours. After obtaining baseline data,
the chambers are opened and a test compound and a vehicle are administered

25 by oral gavage as a single dose. A test compound is dissolved in vehicle
containing about 0.5 % of methyl cellulose in water or other vehicle. The dosing
volume is about 1 ml. After dosing the rats are returned to the Oxymax
chambers, the lids of the chambers are closed and measurements are made
every 10 minutes for about 3 to 6 hours after dosing. Change in RQ in response

30 to test compound or vehicle is calculated on individual rats by dividing the
average of the post-dosing values (excluding values obtained during time periods

where ambulatory activity exceeds 100 counts) by the average of the predosing



25 Laboratories, Irving, TX), or the Abbott Spectrum CCXTM (Abbott
Laboratories, |Irving, TX). The serumtriglyceride, cholesterol and free
fatty aciwoloamexipng activity of the test conpounds are decanBiy@drdy
statistical analysis (unpaired t-test92 of the nean serumtriglyceride,
chol esterol, and free fatty acid concentrations between the test conpound
group and the vehicle-treated control group. 30 [2] Subchronic assessnent
of anti-obesity efficacy in rats and mce. The antiobesity potential of a
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otf?er actions, eyg., promo’?l'on ofS glucosgputi |zatison) and these functions are

known causes of hypertension, the compounds of this invention, by virtue of their

\

20  hypoinsulinemic action, prevent, arrest and/or regress hypertension.
[1] Subchronic assessment of anti-diabetic efficacy in rats and mice. The

antidiabetic potential of a Formula | compound of this invention, their prodrugs
and the salts of such compounds and prodrugs can be demonstrated by
evaluating their anti-hyperinsulinemia potential and insulin sensitizing potential

25  using methods based on standard procedures. For example, the anti-
hyperinsulinemia potential and insulin sensitizing potential of these compounds
can be demonstrated in Sprague Dawley rats fed either a standard rodent diet, a
high sucrose diet (AIN-76A rodent diet; Cat # D10001, Research Diets Inc., New
Brunswick, NJ) or a high fat diet (Cat # D12451, Research Diets Inc., New

30 Brunswick, NJ) ad libitum for from 3-4 weeks prior to and during test compound
administration or in 4-8 week old male C57BL/6J-ob/ob mice (obtained from

Jackson Laboratory, Bar Harbor, ME) fed standard rodent diet ad /ibitum.



25 are determned by statistical analysis (unpaired t-test) of the nean
whol e body weight, percentage body fat, and ratio of fat mass to | ean body
mass bet vwwero3/orhie7 t est conpound group and the vehicl e-trea&CedBewsT3ol

group. Changes in plasma leptin |evel® closely parallel changes in
percentage body fat and are therefore a useful marker for assessing
anti-obesity potential. 30 For assessnent of changes in plasma |l eptin

| evel s in response to treatnment with test conpounds, at various tines
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evaluated, at various times during the study fasted animals are administered an

20  oral or intraperitoneal 1.0 g/kg body weight bolus of glucose, and blood is
collected either from a tail vein of unanesthesized rats or from the retro-orbital
sinus of unanesthesized mice, at various times up to 2 hours after glucose
administration into 0.5 ml serum separator tubes. The freshly collected samples
are centrifuged for two minutes at 10,000 x g at room temperature, and the

25 serum supernatant is stored at -80°C until analysis. Serum insulin concentration
is determined using Equate® RIA INSULIN kits as described above. Serum
glucose concentration is determined using the Abbott VP™ (Abbott Laboratories,
Diagnostics Division, Irving, TX) and VP Super System® Autoanalyzer (Abbott
Laboratories, Irving, TX), or by the Abbott Spectrum CCX™ (Abbott Laboratories,

30 Irving, TX) using the A-Gent™Glucose-UV Test reagent system (Abbott
Laboratories, Irving, TX) (a modification of the method of Richterich and

Dauwalder, Schweizerische Medizinische Wochenschrift, 101: 860 (1 971)). The



25 test conpound adm nistration throughout the study. Plasnma chol esterol
and/or triglyceride values can be determ ned at any point during the study
by obt ai rwog3/odieond from the nmargi nal ear vein. After 3-5PaonBomosthe
rabbits are sacrificed and the aortaare renoved fromthe thoracic arch to
the branch of the iliac arteries. The aorta are cleaned of adventitia,
opened longitudinally and then stained with 30 Sudan IV as described by

Hol man et. al. (Lab. Invest. 1958, 7, 42-47). The percent of the surface

area stai ned |

Anal yzi ng, S%H?]ﬂbhé%@a&eg%e%ﬁ @%ﬁﬁé{? Hy% %@gﬁem éﬁ%&%/ 072197
PCT/ | BO3/ O%ﬁﬂjswﬁ(ﬂnd@mistl-t%mmf ihe mesati cd:ﬁeredcéaryl makmﬁwbm aod glusosde percent
surface area st

he. cont r ol caraBRFAEns apg oLt PR kTSt ApBbsBna noRRET Do fon

thei r prodrplgsmaafieittheir Eéslptastn@fp@kdéwewmmwammeaest gonmpdund graxprarse vi a any
nmet hod whi ch del]ivers 5 such co ounds systemcally and/or locally. These
met hods 5 ndhgdenigiedreates¢urol 994Pent eral , i ntraduodenal routes, etc.

General ly, the Cwarsmu'@bSmQ\fméHWhé npm&wsw&mnypot@rﬁt@l aﬂmmaﬁ;ﬁmdsw ally, but
parenteral admnistration (e | nt ravenous, ntevoﬁgéé)cul a sub ut aneous

or i ntramedeRMaluAtgd, ahurioye tlmqswuz'ea the %théQra?ﬁﬁa@”f'c 2 ASRMYXRHAMhi st rati on
| s i nappropibad & c%ﬂeéf&?éﬁetrl?r%rrpﬂdﬂ%n bfSuriaRafhésizdd Ha@@sﬁom% Felﬂ@ drug. In

general an anount of a conpound of this invention is used that is
suf fi ci ent arbitalshiuewéungnesthasizegsuice.cordomeibe vaaa cawof raip ofdniee &F an

effectiye d%% 5 ih@o.5 g anqﬁéﬁaréto?ﬁf%guﬂf&fréghlﬁéUIIécteH%‘éﬁﬂtésc%{?e their

prodrugs an salt's o s and prodrugs I1s Iin the 15 range
of about 0.@drifugeddfiootwo mﬁtheaﬁtld@/,w gpt @Dm’f&mpfbrﬁh@uﬁn@t@lsqf@ﬂabout 10

ng/ kg/ day. A geNdiself used in
oK 0. BRI o BB IR AR IS SR e b
i ndi cati on ustigihe Abbettvéd" asd oHP Smw@ste@an‘\lbeamzer At by st andar d
assays suc those 20 r lﬂq e %
conbi nat i on-aijﬁﬁ?%esnﬁvn%’eﬁ)aa h&i b@ﬁ?’d’egf @a%ﬁe{')o‘ g’gtt L%?;gﬂg T ht ially in
any order. |R@g, ¥%308hg thd XGeral 'E’rlgWCeﬁﬂéﬁ'CéStveagéﬁ%g@erﬁQAbbd\iG CoA reduct ase
inhibitors is 1n the range of _about Oi @about r’% q@tﬁﬁ The
conpounds  dfabPREOSe AINORIRFLYIIGR, g, S Apeer SPuRlRd ¥ FPH 8 he
modification of the method of Sampson, et al., Clinical Chemistry 21: 1983
(1975)). Serum total cholesterol levels are determined using the Abbott VP™ and
VP Super System® Autoanalyzer (Abbott Laboratories, Irving, TX), and A-Gent™
20 Cholesterol Test reagent system (cholesterol esterase-coupled enzyme method,;
a modification of the method of Allain, et al. Clinical Chemistry 20: 470 (1974))
using 100 and 300 mg/dl standards. Serum free fatty acid concentration is
determined utilizing a kit from Amano International Enzyme Co., Inc., as adapted
for use with the Abbott VP™ and VP Super System® Autoanalyzer (Abbott
25 Laboratories, Irving, TX), or the Abbott Spectrum CCX™ (Abbott Laboratories,
Irving, TX). The serum triglyceride, cholesterol and free fatty acid lowering activity
of the test compounds are determined by statistical analysis (unpaired t-test) of
the mean serum triglyceride, cholesterol, and free fatty acid concentrations
between the test compound group and the vehicle-treated control group.
30 [2] Subchronic assessment of anti-obesity efficacy in rats and mice. The -

antiobesity potential of a Formula | compound of this invention, their prodrugs

and the salts ofsuch compounds and prodrugs can be demonstrated by



25 formof a pharmaceutical conposition conprising at |east one of the
conpounds of this invention together with a pharnaceutically acceptable
vehi cl e, wbDloaem19or carrier. Thus, the conpounds of thisPCAMBIG0STS can be
adm nistered individually or togethe®S in any conventional oral,
parenteral, rectal or transdermal dosage form 30 For oral adm nistration
a pharmaceutical conposition can take the formof solutions, suspensions,
tablets, pills, capsules powders, and the |like. Tablets containing

vari ous excipients suc
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ol s.
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olive oil | TM
Ant i oxi danf® fﬁﬁé%bll ws@&sepg%? %légd;@/%ﬁnr{b t%& &)nﬁ}&hdg }g@%&gﬁ ﬁg’?\mafeappr opri at e.
When aqueowweequ)emte @aEBlaiﬁxﬂblm’obemlca qb@lmcbfrom@@m@@ Liabpradery| Bar

adm ni st r i t (Helpeel wth
varioudQs l%?fr h@;fgcg%g gaat |r%q0f:(51rt ﬁﬁggg”@n@q Afl ?rra‘?sf?rﬁkifeggent Em%elnul sifying
agent s and/mf&ekg umam@smm@ena admirdstersd either lsyiofal gavagerin wates onat er ,

et hanol , 15 ro | ene ol , glycer I ons

t her eof . py "gto f)éﬂ\éfﬂ%éﬁﬁpg I&Q‘?rﬁn%s a?rflglrs]D dsoléﬁ'@trggme?ﬁaénrl sesame or

peanut o 'v.a% fééu a@%ﬁm@nm oslbiy apewgkieblersiam obiheapleyeiionsd wel | as
sterile aqueous solutions of the correspondi ng water-soluble salts. Such

aqueous soldigts.ons may be suitably buffered, if necessary, and the |iquid

di luenysfirst renH&EeRbdy HeighPidss 88n %Ta@séséfeﬂlsﬁh;ﬁ%be%&h'paﬁsdmrofgbtabose These
aqueous soI utions are especially suitable for int ra(yanous i nt rﬁn}uscul ar,

subcut aneolpodumeighytheigrerand giferireateat Vit & teP PSR 195 a8RsSE8hAect i on,
the steril %ﬁ@ﬂ?(%é%rf%‘aﬁ @m&%%nﬁfo&tlan ke. eﬁh@'ohk{n?: ihtpfdrd%tbégé Badys t andar d

t echni ques we nown to hose Skilled in the art ﬁ poses of
t r ansder malfai@ndgn theystioall jeaadieidiimnassde fajmass) fregied §f‘€ cppgol ‘animals

were lightly anesthetized and scanned using dual-energy x-ray absorptlometry
20 (DEXA, QDR-1000/W, Hologic Inc., Waltham, MA) equipped with "Regional High
Resolution Scan" software. The scan field size was adjusted to accommodate
the size of the species being evaluated. Resolution was 0.0254 x 0.0127 cm and
scan speed was 7.25 mm/second. The whole body weight, percentage body fat,
and ratio of fat mass to lean body mass lowering activity of the test compounds
25  are determined by statistical analysis (unpaired t-test) of the mean whole body
weight, percentage body fat, and ratio of fat mass to lean body mass between
the test compound group and the vehicle-treated control group.
Changes in plasma leptin levels closely parallel changes in percentage
body fat and are therefore a useful marker for assessing anti-obesity potential.
30 For assessment of changes in plasma leptin levels in response to treatment with
test compounds, at various times during the study or at sacrifice (by CO,
asphyxiation), blood is collected either from a tail vein of unanesthesized rats or



25 aqueous or partially aqueous solutions (usually in about 0.1 %to 5%
concentration), otherwise simlar to the above parenteral solutions, are

pr epar ed. whbioozig7 of preparing vari ous pharmaceuti cal compPaIIBOIRNS7TIWI th a
certain anmount of active ingredient %re known, or will be apparent in
light of this disclosure, to those skilled in this art. For exanples of
nmet hods of preparing 30 pharmaceutical conpositions, see Rem ngton's

Phar maceuti cal Sciences, Mack Publishing Conpany, Easter, Pa., 19th
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t he separ g{& gH&q}t'%ﬁon g?l or?b qﬁ%&%q)g rﬁ%o%'gfﬁrgwﬁg?gg@ ‘éﬁ?\ﬁ?f’dggﬁsiwnf@ lor a

di vi dediOf ogroqpacket Typically the kit conprises directions for the

adm ni stration gé] eps s . Th kit form|s particul arly
advant ageous wh 385} bt

di f ferent demagaréterthrmameamerosoreaitucmcbnnamfw&mia) I,coi\ﬁp?)uﬁgm fistered at
different dos titration of the individual conponents

e
of the conBVR3 "oH"el'fstagfé‘lgPé&dtS@P ?"’ﬂ@ 95 SESE FOBPOHNASIANEiREPAIHTS, Atiexanpl e of
such a ki t aiherascreotivadfieets &t ths tam b aetermiBleb Byehe BABIA &ftést%th @é’ k”OV"” in
t he paii |egg gﬁustr nd are being widely used for the
phar nma redyired, i FedyER Mplinidy Aerositionin eabbit @&BsMﬂ'@d\‘eVéKGalﬁMWhlﬂee) BI i ster
packs genfabalté Hrefel s dibt @ntaining ©&i% eﬁolé@claﬁbtt hH@HM%SéchEut{H?ltfg]A ééy Fover ed
with a foil of a referably transparent plastic mate
packagi ng PPetEedoncsRaIay). Rabbits aieried framithe n}ﬁrgugaluetarwemlandmel recesses
have the spasmakforbrRRs vﬁfueélé?e aéan?ime@LrémQHeWH%. R Bfoiagked. Next,

the tablets or capsules are placed
then assigned to treatment groups so that each group has a similar mean +SD

20 for total plasma cholesterol concentration, HDL cholesterol concentration and/or
triglyceride concentration. After group assignment, rabbits are dosed daily with
test compound given as a dietary admix or on a small piece of gelatin based
confection. Control rabbits receive only the dosing vehicle, be it the food or the
gelatin confection. The cholesterol/coconut oil diet is continued along with the

25  test compound administration throughout the study. Plasma cholesterol and/or
triglyceride values can be determined at any point during the study by obtaining
blood from the marginal ear vein. After 3-5 months, the rabbits are sacrificed and
the aorta are removed from the thoracic arch to the branch of the iliac arteries.
The aorta are cleaned of adventitia, opened longitudinally and then stained with

30  Sudan IV as described by Holman et. al. (Lab. Invest. 1958, 7, 42-47). The
percent of the surface area stained is quantitated by densitometry using an
Optimas Image Analyzing System (Image Processing Systems). Reduced lipid



recesses and the sheet of relatively stiff material is sealed against the
plastic foil at the face of the foil which is opposite fromthe direction
i n whi ch whaesfenesses were fornmed. As a result, the tabl ®@C3/1Bo3/@apsul es
are sealed in the recesses between tfe plastic foil and the sheet.
Preferably the strength of the sheet is 30 such that the tablets or

capsul es can be renoved fromthe blister pack by manually applying
pressure on the recesses whereby an opening is forned, in the WD 03/072197
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of the SeCQﬁ'ﬁam&W éﬂc%ﬂemlﬁﬁarﬁédmlﬁmh@yﬂeﬂmh%cﬁ tefexapll es and vice

versa. The nenory houl d reflect th I n anot her speci i ¢ enbodi ment
of the |nveymerenraladmrn§i@ﬂ§@ws igeRRrgRde 0bWhets 1e PRERHYdS E“P&b 9 ingedoses one
at a ti itﬂe'dn.f'% order of their intended use is provided. Preferably, the
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conpliance with in Igeneregamemoumrpf@mmmoélndfofQl!%tﬁlvamlﬁé‘riﬁﬂ?efhﬂ”@t ISj s a

mechani cal ¢ unt 250 %thgmé} iclAecuthey of daily doses that has been
exa

di spensed. R npl e o a nmenory-aid is a battery-powered micro
20 chip nenory dmgphedlaweiﬁecalvbldqaagb for yhet Eormubsaldzompounds atittisbl e r eni nder

signal which, for exann e dai dose has
been taken NP INPILRE ﬁi&égs ﬁ&%gghj‘? ?nftesu(r?fg)%? hﬁS@Qﬁ%ﬂ@%@%éﬂ@r’{wThe
conmpoungs ahngdbBSabiaiy 81001 At abouthi@0 rag/kg/day rprefierabhyrbihna Di@intowaboht Hach ot her
or other co ds generally will be adnministered in a convenient 25

formul ati od™ /%9@ Yol | owi ng formul ati on exanples only are illustrative and

are not i ntendexdésadeidTitie tdrabiaatinrephairmabeuticalesyants forbeeureiddm.
conjuction with the ACC inhibitor is used that is effective for the indication being
treated. Such dosages can be determined by standard assays such as those
20 referenced‘ above and provided herein. The combination agents may be
administered simultaneously or sequentially in any order.
For example, typically an effective dosage for HMG-CoA reductase
inhibitors is in the range of about 0.01 to about 100 mg/kg/day.
The compounds of the present invention are generally administered in the
25  form of a pharmaceutical composition comprising at least one of the compounds
of this invention together with a pharmaceutically acceptable vehicle, diluent or
carrier. Thus, the compounds of this invention can be administered individually
or together in any conventional oral, parenteral, rectal or transdermal dosage
form.
30 For oral administration a pharmaceutical composition can take the form of
solutions, suspensions, tablets, pills, capsules, powders, and the like. Tablets

containing various excipients such as sodium citrate, calcium carbonate and



In the formul ati ons which follow, "active ingredient” means a conpound of
this invention, or as appropriate a conbination of this invention. WO

03/ 07219WB@3/07898/ 00573 101 Fornulation 1. Celatin Cap®airdBo3Anst gel atin
capsul es are prepared using the foll oing: Ingredient Quantity (ng/capsule)
Active ingredient 0.25-100 Starch, NF 0-650 Starch flowable powder 0-50
Silicone fluid 350 centistokes 0-15 A tablet formulation is prepared using
the ingredients below Formulation 2: Tablets Ingredient Quantity

(nmg/tablet) Active ingredi : il ' ' 200- 650
Silicon di 0%'88[“ %ﬁ@%i@%gﬁbb@?ég@tg &nt@ah&ﬁ@@n?%@%%ﬁ%&ﬁcgear e
bl ended and%mz)pwfaablgcd)ote?o botapiccalstagtisand éértadn cernpler biicates lidgatkereach
containing 0,25-100 active ingredients re . I :
For mul at i onWHA %*Fémge‘{%n?%ﬂ‘rcg&S@H{VVB%DHF?I{C{}n?r@%f%sgpgggt'#g%&g%ge&%ng\rNZdi ent
(()- 25-1 300/0 Slt A?Gihorf’eﬁly, lﬁbiidauihgigergmgqcloas m@aééid:me;;c}e%?ate]:’sr{d}um tarygyr r ol i done

as osolution in water odi car poxynet ul 4.5 M '
St oar at & 0. BilaBARS BahE Ao 68 1IN0 BRELTOSLERSRS SHIE BOPPEFOR. are
passed t hr oyghsimiliPtypé are 4190 BRBIbYEM 35 fitée e seibandrhaadiledigeratighl y. The
sol ution of polyvi npryrroI ldone’'is mxed with the resultant powders which

are then paeansyleshpigiRjfecmuigrialsin hissepnnection alsQipgludeiactope i MiksSUEB pr oduced
are dried ats pQfas h@ﬂ%é\@é{ﬂm@q polyethylene glycols. A preferred formulation is
a solution or suspension in an oil, for example olive oil, Miglyol™ or Capmul™, in
10  a soft gelatin capsule. Antioxidants may be added to prevent long term
degradation as appropriate. When aqueous suspensions and/or elixirs are
desired for oral administration, the compounds of this invention can be combined
with various sweetening agents, flavoring agents, coloring agents, emulsifying
agents and/or suspending agents, as well as such diluents as water, ethanol,
15  propylene glycol, glycerin and various like combinations thereof.

For purposes of parenteral administration, solutions in sesame or peanut
oil or in agueous propylene glycol can be employed, as well as sterile aqueous
solutions of the corresponding water-soluble salts. Such aqueous solutions may
be suitably buffered, if necessary, and the liquid diluent first rendered isotonic

20  with sufficient saline or glucose. These aqueous solutions are especially suitable
for intravenous, intramuscular, subcutaneous and intraperitoneal injection
purposes. In this connection, the sterile aqueous media employed are all readily
obtainable by standard techniques well-known to those skilled in the art.

For purposes of transdermal (e.g.,topical) administration, dilute sterile,

25  aqueous or partially aqueous solutions (usually in about 0.1% to 5%
concentration), otherwise similar to the above parenteral solutions, are prepared.

Methods of preparing various pharmaceutical compositions with a certain
amount of active ingredient are known, or will be apparent in light of this
disclosure, to those skilled in this art. For examples of methods of preparing

30 pharmaceutical compositions, see Remington's Pharmaceutical Sciences, Mack
Publishing Company, Easter, Pa., 19th Edition (1995).



through a No. 18 nesh U. S. sieve. The sodi um carboxynet hyl starch, WO

03/ 072197 PCT/1B03/00573 102 magnesi um stearate, and talc, previously
passed t hwouwglo7a9No. 60 U.S. sieve, are then added to thecgnaemaoes whi ch,
after mxing, are conpressed on a tab¥et nachine to yield tablets.

Suspensi ons each containing 0.25-100 ng of active ingredient per 5 mM 5
dose are made as follows: Fornulation 4: Suspensions Ingredient Quantity
(my/5 m) Active ingredient 0.25-100 ng Sodi um carboxymethyl cellul ose 50

mg Syrup 1.25 Benzoi ' [ X L Elavor Col or q.v.
pur i 11 ed vator TrarReSufa Gt gl gbibrhn o e imberfmal dmiat €21 B 98
mesh U S. si.e%e0520af thrd ocgapatintits) bhthissioderdion cerefeoaylyré Va0 %cleldnyl ose and

syrup to forma smooth .paste. The.benzoic acid spluti VQ nd col or
276 B | ot et e Bnpoy i Tom o o 58 ponBaetrttil o8Bing bR T of en
water is thegorpgeladi($)aceorihiace théRvertiuh aadmonintistectite tatreatdé sol ution is
prepared containing the follow ng ingredi ents: FormlJI at.ion 5: Aerosol

| ngredi ént disrase{aepdition B thesURIaCT being iregted; &gy BHEMRCIVOUS Et hanol 25. 75

Propel | ant 22 ((hes 8l drbsett pRhiGNRds dPadfbclimt AfdtbY & ihagfeathéritlofi s m xed
wi th ethanol and the m xture added to a_ 15 portion of the, 5{?%%3 | ant 22,

cool ed to 3bedisgase/cendiignsidesarinesl herein withgecqrekingiion of pglive ig & amount is

then fed t QIV@ ﬁﬁﬁgrﬂeea%ﬁniﬁigf%%d SQRrRbK Sthe floh His deldteso cbiBinigMai ni ng
propel | ant . fie VAl ve units are then i

n
_ en‘fitted to the container. Suppositories
are prepar exppataté phamwseuiiga! gempesitiars iPETfarmo 3ne it gamprises two

10  separate pharmaceutical compositions: a compound of Formula |, a prodrug
thereof or a salt of such compound or prodrugs and a second compound as
described above. The kit comprises means for containing the separate
compositions such as a container, a divided bottle or a divided foil packet.
Typically the kit comprises directions for the administration of the separate

15  components. The kit form is particularly advantageous when the separate
components are preferably administered in different dosage forms (e.g., oral and
parenteral), are administered at different dosage intervals, or when titration of the
individual components of the combination is desired by the prescribing physician.

An example of such a kit is a so-called blister pack. Blister packs are well

20 known in the packaging industry and are being widely used for the packaging of
pharmaceutical unit dosage forms (tablets, capsules, and the like). Blister packs
generally consist of a sheet of relatively stiff material covered with a foil of a
preferably transparent plastic material. During the packaging process recesses
are formed in the plastic foil. The recesses have the size and shape of the

25 tablets or capsules to be packed. Next, the tablets or capsules are placed in the
recesses and the sheet of relatively stiff material is sealed against the plastic foil
at the face of the foil which is opposite from the direction in which the recesses
were formed. As a result, the tablets or capsules are sealed in the recesses
between the plastic foil and the sheet. Preferably the strength of the sheet is

30 such that the tablets or capsules can be removed from the blister pack by

manually applying pressure on the recesses whereby an opening is formed-in the



103 Formul ation 6: Suppositories Ingredient Quantity (ng/suppository)
Active ingredient 250 Saturated fatty acid glycerides 2,000 The active

i ngredi erwoiog/opassed t hrough a No. 60 nesh U. S. sieve andPCIuBmzedsd i n t he
saturated fatty acid glycerides previlously nelted using the m ninal
necessary heat. The mixture is then poured into a suppository nold of 5
nomnal 2 g capacity and allowed to cool. An intravenous fornulation is
prepared as foll ows: For mul ation 7: Intravenous Sol ution Ingredient

Quantity A%Y%{ih&% i & dihe Péc§§$ "tl‘ﬁéitab!;ét%wﬁﬁmecé en%rgbé% éx{bﬁ dipid T™

emul sion 1 ution o he "above 1'n I's 1 ntravenously
adm ni st er eshitlopeningati ent at a rate of about 1 m. per mnute. 10 Soft

el atin capsul es,are sing, the fol n _8:, Soft

Ol atin caboul & e H B Bl 4 skl SRS bihs Bétpten

Act i vg_ i ngrmghﬁéﬁs ngRt tBPIG)e @Sietsoﬂzdn%soresMl@lre)by:ctﬁ'é/hmnbe&%frb@g@wdﬁhgx gf;}q : \I\//EI\FI'AL
i ngredi ent ove al so be a c | on o

PROCEDURLS 6 JavRoLie degidearictt Bedetiats ©taeeui s rpoeliegahongEa an Co.
Palo Alto, igéated A Ixaiite3 8t Gush @Ghé B el ns(aarmar Fﬁntech'th@ri ca, My,
a Varian Unity 400 or a Bruker DRX500 (Bruker Co l erica, MA) at

anbi ent ten‘f:%%ﬁ gr &s fliewisi Eisgt Weesl, Map QY’eTL@ﬁﬂﬂéss%é} 1§e‘ﬁﬁ}dtweﬁ'ér mllion
(b) rel atlvmoﬁ@ayarru@eaa@r ﬁeétcsmﬁ@r%%&a@tdfm&ybﬁblv«mnsé reaH‘]Y peak shapes

are denoted as foll ) , singlet; d, 20 d tri g, quartet,
m rmul tipl e@PRﬂfQiﬁ ﬁhéalﬂ)’r@?ﬁ cai bp achingie F%@%@Rﬁ&e‘ﬁeﬁ?ve@ﬂ Q'H%tpf Mass

205! Eauor RS0 uhin Rl QURBRRSALE SFBISUEE MRl B 0T20ST,
i on node usinventianERBe eaBsistraf ane dabiet ar csp@tde while e gieilbdose of the seesl MZD
Spect romet eéon‘%uﬁﬂ%ﬁﬁ%ﬁnsist of several tablets or capsules and vice versa. The
memory aid should reflect this.
In another specific embodiment of the invention, a dispenser designed to
15  dispense the daily doses one at a time in the order of their intended use is
provided. Preferably, the dispenser is equipped with a memory-aid, so as to
further facilitate compliance with the regimen. An example of such a memory-aid
is a mechanical counter which indicates the number of daily doses that has been
dispensed. Another example of such a memory-aid is a battery-powered micro-
20 chip memory coupled with a liquid crystal readout, or audible reminder signal
which, for example, reads out the date that the last daily dose has been taken
and/or reminds one when the next dose is to be taken.
The compounds of this invention either alone or in combination with each
other or other compounds generally will be administered in a convenient
25  formulation. The following formulation examples only are illustrative and are not
intended to limit the scope of the present invention.
In the formulations which follow, "active ingredient' means a compound of

this invention, or as appropriate a combination of this invention.



Manchester, UK) or (2) electrospray ionization in alternating positive and
negative 1ion node using a Mcromass MZD Spectroneter (M cronass,

Manchest ewp oBly2157with a G lson LC-MS interface (G | son | RETIMBORVESS,

M ddl eton, W). Wiere the intensity1of chlorine- or brom ne-containing
ions are described, the expected intensity ratio was observed
(approximately 3:1 for 35CI/37Cl-containing ions and 1:1 for

79Br/ 81Br-contai ning ions) and the position of only the lower nass ion is
given. It [ ; t the Formula | compounds exist as

m Xt ures oﬁ-%i'aggﬂ]&élg' ?ékag{ﬁrewragsﬂggch give rise to nore conpl ex NVR spectra.
I n these cases tHwd gelin cppsitiesardgseparee dsibg ttewfollawyinge i nconpl ete and only
clearly def i-red—sigha 3 BH-Sv--eHee- F—e RO retotre per f or ned
with either HBAKEFIeR}|jca Gel (40 pm (J.T. BakePUapy 98%%5-4%, N.J.) or
Silica Cel 6 KifP irfepedi@lit{ EM Sciences, 15 G bbst opms-1oJ. ). Flash

chr omat ogr aphy was Eerformed using a Flash 40 colum (Biotage, Dyar Corp.,
Charl ot t evi | IS8arckyAlF Radi al chr omat ogr aphy was p@®PBrned using a
Chromat r on (@?Qr?h ﬂé%gfg, Jiief i son Research, Pal og@pto, CA). Unless

ot herwi se speciftied, reanents were used as obtained from comerci al
sources. Di i@itcope floid3G0 etolistokas ahydr of ur an, t oPUéne and di chl or omet hane
wer e t he 20 -ahydrots—grade—suppted—by—Adrrchr—Chemcat—Company—

(M I waukee, W) A ibbket fdrewiaion tsoprepared aising the thgredierge belowd” refer to renoval

of solvent at 5-200,_.1 f, mercury pressure on a rotary evaporator with a
bat h terrpeéf’ﬂ?"@%%'? z{rg]%@etﬁhan 45C. The abbreviation "mn" and "h" stand

for "m nuteSThgB@eniOUr s™ Tespectively. 1 nter nedQaamity (Mytdomas - 1 1
4" 1Bipiperidinyl-3 1' -dicarboxylic acid 1'-tert-hbutyl ester 3-ethyl ester

To a mi xt ur e Astive mgredignty| 4- oxo- 1- pi peri di necar ®8&y108t e (12.40 g, 62.2
nmmol ) and ( | n e (1.05 eq, 65.3 magd.g5d0. 27 g) was added
titani um te;@regﬁlég%’rrglgt)o%ﬁﬁgé"?%. 25 eq, 23nlL) under n|6trogen. A vi scous,
cl ear gol den Sjlebholexidsofurnébn was formed. After 10-A5@ sol ution of sodium
cyanobor ohydrd 0 eq, 2.74 30 g) in anhydroug4ethanol (65 nL) was
added. An exét%ag?{r%%gdr eaction took place and so?rélgqas evol ution occurred.
The solution was, stirred overnjght at anbient rat t hen water
(13nl) %as addea‘hg|08wp§)1ne|&t§859951%,{1?%@3@??@8@3?956@@%8fabié;tg. necessary to
permt stirring Alerretinély neblets daeh moxtaiting 025-100i mg efladtive idfledientst es  t hen
filtered thro%%g a Iargwad of Celite(r), washing through with ethanol.
The WO 03/ 2789 BeRS B Ho573 105

Formulation 3: Tablets

Ingredient Quantity (mg/tablet)
Active ingredient 0.25-100

Starch 45

Cellulose, microcrystalline 35
Polyvinylpyrrolidone (as 10% solution in water) 4

Sodium carboxymethyl cellulose 4.5

Magnesium stearate 0.5

Talc 1

The active ingredients, starch, and cellulose are passed through a No. 45
10 mesh U.S. sieve and mixed thoroughly. The solution of polyvinylpyrrolidone is
mixed with the resultant powders which are then passed through a No. 14 mesh
U.S. sieve. The granules so produced are dried at 50° - 60°C and passed

through a No. 18 mesh U.S. sieve. The sodium carboxymethyl starch,



filtrate was evaporated to dryness, toluene added and again evaporated to

dryness. The residue was purified by chromat ography on 150 g silica gel

el uting wioto/0E2®TEet hanol - di chl or onet hane. Fracti ons cont CaIBgs/@sBduct

were conbi ned and evaporated to dryrnéss to give an oil which becane

sem -solid on standing. 5 The product was di ssolved in dichloronethane,

washed with dilute sodium hydroxide solution to renove titaniunmcontaining

inmpurities, dried over anhydrous sodium sulfate and evaporated to yield

the title gf S [ |1 anmount

of the isopr o@ iﬂggt@%;d ?é‘)&nﬁt%g;nérggftog?ly%%%%eﬁtgﬁ)ugﬁ‘&rﬁl@6@)‘[9@ [§|e§ém+ found 10

' H NVR ( CDGIrgheh added thﬂnQ;graBH)eS whichg aftef, mixidg, gre:covnmee,@):i ona®@glel. 89 (m 1
H, 2.69- 4-2.45 (m 1 H), 2.45-2.28 (m 2H), 2.22-2.12

(m 1H), %“g%’g%ﬁ‘k%w&ié 1.77-1.65 (m 4H), 1.57-1.34 (m 4H), 1.41

(s, 9H), 1.24 (tSus’hbhs@ngeachlcdﬂzaining@t%rTﬂiljﬂngtOéaQti\mﬁngredient per 5 mi

(3R -1, 4 ]pchgl per.i gl r;%l 'i‘i carboxylic acid ethyl ester bishydrochloride

[1, 4]B|p| &‘Mﬂaﬁ V‘ésarboxyllc acid 1'-tert-butyl ester 3-ethyl

ester (21. JFbr@ulatrO@ﬂtSu%pe‘n@oslerre |sopropyl ester) was di ssolved in ethyl

acetate (80 nde 3G _
passed in f orlngrediePhl ninutes until the sol uti OQUB@'@WQ

sol ution MWWWI en enpe W LT N provision for

t he evol ved gases to ettrapped by water in a sgr@ugl@rmbAfter 3hr the

sol uti on was Sedipocatbedymethyirptislosei n a stream oPOMgy nitrogen to give the
title conpou @qs) a white solid. Ms: 241.3 [ MrH ok d Internediate 3 25
Ant hr acene- 9-carbonyl chloride Anthracene-9-carboxylitT acid (recrystallized
from et hanol Beb20i0%ciy, sdi#ioB nmol ) was suspended G.10 mblni xt ure of chl orof orm
(60 nL, Al dI’IF? arryl enes-stabilized) and thi oné chloride (12 nli). and

heat ed under 1p lux until a clear solution was Obtained (about 30

m nutes). Th&oal vent was renoved by distillatiogvunder reduced 30 pressure
and the resi gyah h@? t0|l was di ssolved in tol uengr"g_ZO m.) and hexane (100
m) was addedUrHpd HaRLIQ ing to anbi ent tenperat the crystalline product
was col | ected b%_'rlltratlon and drired. In stream of n| en then under

hi gh vacuum t o I§eRstiYeingfedie '%B?ﬁ?SGHHO%& 8 Noe P 5S84/ ds'g‘?e 8 g 5999. WO

03/ 072197 Rtldd BRSIHOERIM carboxymethyl cellulose and syrup to form a smooth

paste. The benzoic acid solution, flavor, and color are diluted with some of the

10  water and added, with stirring. Sufficient water is then added to produce the

required volume.

An aerosol solution is prepared containing the following ingredients:

Formulation 5: Aerosol

Ingredient Quantity (% by weight)
Active ingredient 0.25

Ethanol 25.75

Propellant 22 (Chlorodifluoromethane) 70.00

The active ingredient is mixed with ethanol and the mixture added to a
15  portion of the propellant 22, cooled to 30°C, and transferred to a filling device.
The required amount is then fed to a stainless steel container and diluted with

the remaining propeliant. The valve units are then fitted to the container.

Suppositories are prepared as follows:

i



106 Non-commercially avail able carboxylic acids referred to in this section
were prepared as described below. If desired they were converted to the
corr espomaorg/o7aar bonyl chl oride using thionyl chloride agcagBeyiossd above.
Internediate 4 5 9-Phenant hroi ¢ aci d:109- Br onophenant hrene (7.78 mml, 2.0
g), magnesiumturnings (18.5 mml, 0.45 g¢g) and a crystal of iodine were
added to anhydrous tetrahydrofuran (10 nL). The m xture was heat ed under
reflux for 1 hr then allowed to cool. The m xture was decanted into a

m xt ure of elLl ets r anhydrous tetrahydrofuran. A 10 vigorous
reaction oﬁ%ﬁ“”?&'oﬁﬁdggp S“?Egsgr ecipitate was forned. The mi xture was

evapor at ed i Nngredllepv Stream of nitrogen over niGulantityf{eg/dupposiesi)due was
agltated witith 2M h\ldrnr‘hl oric -acid. The solid was—colteected by f£iltration

and recryst al Agtiredndredienh et hanol to give the PPl e conpound (1.09 g, 63% .
MBS 221.2 [Mﬁtgt]aﬁec# %hg%%cblﬁeﬁdés

,000
2-Pyridin-4 tr oropgethyl -quinoline-4- rar bhoxylic acid To a
three- necked f| t. Iy HPEELRlec 8Rd 2 addition
funnel s was adde a&gg %?{g\pgflglﬂg?g’r%ﬁf F'roll" 6P aniline %0 %88 nol, 11.05
m) in di Cdfuspémdmilhahmsﬂemedﬂa)ty aﬁdeglmelndes pnevmasly@mﬂleédismg thg0C and a

solution of t but I OI’I. or onet hane
(20 ) vvastHH%d"ec 38}9(/\%{%3% e ursé\? h%ﬁ%oppegdn é‘[@ogl r?rr?)'lcfﬁii ng the

t enper agur Qwoﬁmal@@lcaﬂ'dlﬁyamj)allowed wacoon hen stirred at -70C for 1 h and a
solution of nethylsulfan I-ace gqﬁéfy ester (0.088 nol, 9.52 nl)

i n di chl or omet haMeNfravenup W%{‘@&éﬁpr%’\? SUWHd of 30 minutes

mai nt ai ni ng:drh@att,gﬁperna*aué@u@tsmﬁm The reaction !5 m xture was stirred
for 1 hour at_-7Z0C Triethyl dropw se

e (0088 o123 —was—added
and stirring lagrediBOt continued for 30 mnutes befYABUY| [ owing the mixture
Lo warmto ropnREs gf&d.sﬁtta.&oh@a FEREGOI, ar AnDhEig Temperarure the

di chl or onet hane Was’ evapor at e er vacuum and et her (200 nL) was added to
the residue fiotralipet emumrler (150 nl). The et heil,008yek was separated, 1 N
0 hydr ochl or+e—ae+a—(56——eadgdet—ant—the—rtrxtore—was—strrred—for 16 hr at
room tenper at urghe sogiodradame abdveyirgredieatsie panaaeemislycadnaidisteved toeanhy dr ous
sodium sul fate and the Y renoved under vacuum The residue was
purified b)Pat'EH"r’i‘)tr?a'tag"g?fa%%' gﬁ“‘s?? 'e'at@eel el uting with dichl oronet hane

foll owggd by 19: Isoft gelatin capsules are prepared using the following:
Formulation 8: Soft Gelatin Capsule with Oil Formulation

Ingredient Quantity (mg/capsule)
Active ingredient 10-500
Olive Qil or Miglyol™ Oil 500-1000

The active ingredient above may also be a combination of agents.

GENERAL EXPERIMENTAL PROCEDURES
15 NMR spectra were recorded on a Varian XL-300 (Varian Co., Palo Alto,
CA), a Bruker AM-300 spectrometer (Bruker Co., Billerica, MA), a Varian Unity 400
or a Bruker DRX500 (Bruker Co., Billerica, MA) at ambient temperature. Chemical

shifts are expressed in parts per million (5) relative to an external standard

(tetramethylsilane). The peak shapes are denoted as follows: s, singlet; d,
20 doublet, t, triplet, g, quartet, m, multiplet with the prefix br indicating a broadened

signal. Mass spectra were obtained by (1) atmospheric pressure chemical



WO 03/ 072197 PCT/1B03/ 00573 107 dichl oronet hane-ethyl acetate then 9:1

di chl or onet hane-et hyl acetate to give 3-

met hyl sulwaroglo7891 ri f | uor onet hyl - 1, 3- di hydr o-i ndol - 2- one ®€TaAB§3I05BN Sol i d
(12.9 g, 59%. N—Chl orosucci mde (1.184.eq, 4.87 g, 36.46 mmol) was added to
a solution of 3- an -trifluoroneth 3-di 0-i ndol - 2- one
(6 g, 24. M'%P)(APQ ”&ﬁ|t‘iff‘6tfrk9r%s(t&’6@nﬁﬂ)egawet'8'? "{otdfaruf’;\nﬁga %&Sz hours at

room t enpey ?d%ﬁ-ﬁl SE@ctan‘i‘é%élFBrtaaM@rorﬁﬁ MZDSpestrdvettt dMldSratria9$1 through a pad
of Celite(r e solvent was renpved under vacu

di ssol ved Manwéstﬁ‘aH#@r%f(%)r%%t'@éeraﬁt‘)”'éﬂ@“é{bla'é‘ﬂ“attr@ pgsg%? Gﬁgaﬁg?ﬂv@par \ggsf rom
red mercur Hoh)a g@'ggﬁemgclorﬂ%s%q\nzo @p%étr&netgﬂ(m&omaeb)Méﬁbhé@tea UR)xt ure of

tetrahydro e wat er whi ch was added boron

trifl ubri oethet Gésart KCMS mt@t@ceZG@@ndnytrumrés d‘dlﬁdl@mn%sw@?ierth@d over ni ght
at room |r?[nRS|{yaqf Earlhge er#nh%ﬁ%aﬁrﬁf@%g afe BQ&nBéd Ged bk éd rinsing

t hrough w ur an e Sso I on was ex r'act e
di chl or oneittbasity rétio waﬂa@bsen/ed (ap@rtmmaiblyo?ohﬁirne(él/ &lgaﬂfﬁmlﬂm‘?@? §n‘éir| ed over

anhydr ous s &j r{%g%[a rﬁﬂé’, r?csthﬁ%o\é,‘?gﬁ oy\/?ﬁiég@gwgpmggg%ﬁ ivacuum The

resi due was oYrap on si eluting with 10%
ethyl ac etgw&- dl Wwhs gérmrally‘faumd that thieviforbwla Irooiﬂpwundsremﬁﬂs-rmlxtures of

dol di 0
G- 111 fuorcBit FFRers pRRGVE 15e 1 P oL MR Tecranh RsSEbibesdinc o (30

) was aqgged spedirsaskcipedpelo@malebd %onible)e amtlonli eleaily tefiredvignal20 stirred
for 30 mn. 4-Acetylpyridine (1.02 mmol, 0.072 m-) was added and the

sol ution R4 PIRYiledd under reflux for 16 hr. After cool i ng the m xture was

extracted w thodlimh QM}onﬁt@épWaé perieh@aiith diyeBak@Silibai Gl (4ver
anhydrous sodium sul fate and t solvent was re "S&@E der vacuum The

resi due wasn)dusTi Beker, Bfl'”'PéWrénﬂtJdgﬂ"%W? Gl 09 (4PrkP 44 GENC¢St or el uti ng
with 951 %pﬁ%t@m%ma s%%h%ﬁ&@@@bh&@agbéﬁoﬁm lidind € FReAroWalinB00 Ny,

100% . "The xylic acCids were prepared from com*rer cially
avai | abl e (Bitagdei, Pyer Gﬁfpl é%{"talrlﬁﬁe\ulﬁ Y4\ aRadigheygratogmrby asReormed  medi at e

6 T 0T TSHOr QBRI (bl 7624+ OHARRLR HeosBARAMPAIo AlbOA). NBnfsg ar boxyl i ¢

2- ( 4- Chl oradheivise\dpecified, reagents wierrolisatastoliaingd frpm eomypergial $atressredi at e 8:
Dimethylformamide, tetrahydrofuran, toluene and dichloromethane were the

20 anhydrous grade supplied by Aldrich Chemical Company (Milwaukee, WI). The
terms “concentrated and “evaporated” refer to removal of solvent at 5-200 mm of
mercury pressure on a rotary evaporator with a bath temperature of less than

45°C. The abbreviation “min” and “h” stand for “minutes” and “hours” respectively.

Intermediate 1

25 (3R){1.4'|Bipiperidinyl-3,1'-dicarboxylic acid 1'-tert-butyl ester 3-ethyl ester

To a mixture of tert-butyl 4-oxo-1-piperidinecarboxylate (12.40 g, 62.2 mmol) and
(R)-ethyl nipecotate (1.05 eq, 65.3 mmol, 10.27 g) was added titanium
tetraisopropoxide (1.25 eq, 23mL) under nitrogen. A viscous, clear golden yellow
solution was formed. After 1h a solution of sodium cyanoborohydride (0.7 eq, 2.74
30 g)in anhydrous ethanol (65 mL) was added. An exothermic reaction took place
and some gas evolution occurred. The solution was stirred overnight at ambient
temperature then water (13mL) was added slowly, along with additional ethanol as
necessary to permit stirring to continue. The mixture was stirred for 30 minutes
then filtered through a large pad of Celite®, washing through with ethanol. The



2- (4- Chl or o- phenyl )-6-trifl uoronet hoxy-qui noline-4-carboxylic acid
Internmediate 9: 35 2-(4-Chl oro-phenyl)-6-net hyl -qui noline-4-carboxylic acid
WO 03/ 0724003@QMH1 BO3/ 00573 108 Internedi ate 10: PCT/IB03/00573
2-(3,5-Bis-trifluoronethyl-phenyl)-6-19% uor o- qui nol i ne-4-carboxylic acid

| nt di 1: - Di £ | - g | - car boxyl

hei a5 | niGemin el Io dRhRP R e A A B ARl G T 0 oh o

E; f _rl_ o_rr:c : sat dnynes;tdl'meomisldpb@\ﬁsrwhﬁémtbyecmmmaM@ad& on 150 g snllca4 gel eluglng I -
-1ri uor o rl uor one I ne- car po i c aci

4-Trifl uorW%% mﬁﬁ] ?‘Ph@%'@’oﬁﬁ“%l %'gﬁ%cﬁ‘ﬂ%'"qwr&%% WEre 80'1“1'"63 eq, 0.015

mol , 10 ZaMe\raaoraaad tdtdiyhbéd tofienat dsiy\lvmenb@b@lﬁ@wmn-wmrp&tmded in

acetic acid (10 . Concentrated sulfuric acid (10 was cautiously

added (%xoT%Pde??%@Fdd@%Q'Y%a d'qh!ﬂfofﬁethﬁﬁ‘%u'fae%‘ed@f\ﬁh&l"awtmo nL) and
wat er (50 FdroM@s eolaﬁtsi% rtemob@w%.mcoramgnmahm&r eerécﬂ@véa'ahh;bdré&se sol uti on

was basic to pH paper. ers were separated and the aqueous sol ution
was extrac%@d-l%stllﬁat@r@lnér%ﬁwf qa3o yiegbthgtifle CQEQP‘PH@C' a9 atsoledlgseig2hild | ayers

were dried ﬁb‘ﬁ%ﬁﬂg San%lﬁ’ﬁ Bmhé%dcg?c%;fi/ é&% {55&‘\’1 traP Qe MER a}"@@ae"apor at ed

under vacudl re5| due was recryst tion from95%
et hanol t oMgi §41 BH']M+H] *tfpenctonmpound as a yel low solid (580 ny, 109 .

E;(/iemgl car boxym ?)8362 %ﬁrgest e4%82§’t%?2‘1pc/|e)ée[%? ta‘?glzoéfﬁ%ﬂlﬂ’r 88 (62.2

mol ) was zas panﬂe)d 2i54-2ABYr Oid)s 2.45- 288 (mozHd), aaaeee.qzonmﬂ) a9d-aeted sl owly

by pipette t' f ‘A0 piperj di nyl.; 3- oxyl | c.acid et hyl
ester bi sh qgﬁhfz (Jéeso ‘?’é%‘ﬁ {T’%%ﬁ)é"’a( 42‘5r1§i ﬁ%lggﬁﬂﬁgi Bﬂélﬁqj.?7§5 m.) in
anhydrous Wz)chl oronet hane (50 nL) at such a rate 25 that a gentle reflux
was mai ntai ned. The resulting suspension was stirred overnight at anbient
tenperature then shaken with ice-¢old wat e contai ning sodium hydroxide
(0.19 nol, 7.6 Q). The d| chi oronehi%@éj—’gi%‘ér was separat ed and the aqueous
| ayer q4as extr ag{f¢ ; . or onet hane

solution was wa ) f ' Lns
[1,4"Bipiperidinyl-3,1 -dlcarboxyhc acnd 1'-tert- butyl ester 3-ethyl ester (21.14 g,

containing some isopropyl ester) was dissolved in ethyl acetate (80 mL) under

nitrogen, cooled to —78°C and hydrogen chloride passed in for several minutes

until the solution became saturated. The solution was allowed to warm to ambient
20 temperature with provision for the evolved gases to be trapped by water in a

scrubber. After 3hr the solution was evaporated to dryness in a stream of dry

nitrogen to give the title compound as a white solid.

MS: 241.3 [M+H]" found

Intermediate 3

25 Anthracene-9-carbonyl chloride

Anthracene-9-carboxylic acid (recrystallized from ethanol, 12.05 g, 54.3 mmol) was
suspended in a mixture of chloroform (60 mL, Aldrich, amylenes-stabilized) and
thionyl chloride (12 mL) and heated under reflux until a clear solution was obtained
(about 30 minutes). The solvent was removed by distillation under reduced

30 pressure and the residual hot oil was dissolved in toluene (20 mL) and hexane
(100 mL) was added. After cooling to ambient temperature the crystalline product
was collected by filtration and dried in a stream of nitrogen then under high

vacuum to give the title compound as a yellow solid (7.69 g, 59%).



30 sulfate, diluted with a little xylene and evaporated to dryness to give
the title conmpound (containing a small anount of the correspondi ng

i sopropylwesserjiovas a pale yellow gunmy foam (30.8 g). MBCTAB&/5{3VHH] +
(ethyl ester) and 459.4 [MH] + (isoprepyl ester) found RF 0.29 (19:1

di chloro hane- et hanol ). 03/072197 PCT/1B03/.00573 109, 'H NMR ( CDC13)
b 8. 44 (ﬁ%”‘%ﬁ?mﬁfC@@Y?‘.’%@w@ a’é%yﬁc %‘."%%%?%P o hfs pection Wese 7 40 (m 4H),
5. )17 (brd,prépébdésﬁgé&ibagfdébow(.ﬁlf ddsired .ty Wéﬂe;%hﬁertg’ﬂtaghéé gﬁnée oh’?iné = I%if 5
Hz), 3.06-2.92 , . 2.87 (1 H, =.13.0 Hz), 2.80-2.67 (m 1 ,
2.56- 2. 43 Ca(*?ﬂny%"?r"i;?‘@g‘gzt.ﬁ@Qy'(‘%ﬂméeﬁf,dJQEPfﬂDfﬁza%ﬂ%m 1 H, 2.11-2.03 (m 1
H, 1.96-1.83 (m 5 2H), 1.78-1.65 (m 2H), 1.58-1.36 (m 3H), 1.27-1.15
(m 3H). Exanple 2 (3R)-1 '-f2 |ntermediate 4

6- Bi s- (4-chl or o- phenyl ) - pyri di ne-4-carbonyl| - F1, 4' | bi pi peri di nyl - 3-
carbox§lic acid ethyl ester Thel-Phehantiroigrmichd was obt ai ned from

(3R -[1,4'J]bipl I di - 35 car vhi.ciacid 10 et hyl ter bis rochl ori de
by pr oceddr BB bhalehe tr 28 LR i dReGheslitn g (F¥6 o 0248

2, 6- bi s- (4) aht araystdi @hjdd)nel wersiadded 1o anaarelis(iBtralBlowto@ngso eil)alThed. Med.

Chem 1972, 15  808.) M5 566.0 + Exampl e 3 (3R -1'-f2

6- Di pheny MY ‘H?%g‘?%%%aﬁl%%ﬁﬁﬁﬁ'WL %E&FB%E?"E%FO&%&%@ @é‘r“ﬂﬁ)‘(‘ﬂﬂsi c acid
ethyl esidecantdténtd b nhigturosmiyng peistsalpider aaddfdueneiafyirdfurand’'d bipi pe rid
[ nyl-éa-carbox lic acid ﬁécr | . ester bishydroch| oride_by procedures simlar
to thdle YESRYSHERCILBATEUN %(bdaﬁ", © BIIHRIRA WS IARMEet iTRE EiMEievahi ch was
prepar ed aogsuraicadn helow StFeeeito migmuén e rbaa&e‘al%%ita%e by P.

Bl unbergs et al. J. Med. Chem 1972, 15, 808. Ms:. 498.1 | + Exanple 4
(3R) - 1' - ( A0 RVhREHeciRrCadbn (19 sqlid was qqlietpd by ditjien 8nd seaseigliaed aci d

(3R) - 1" - (ABHétASSAN % Givé BiPRRYdomdouhd 4 .bb'g%@%?.' di nyl - 3-carboxylic acid

et hyl '‘ester 25 (containing a small anmount” of the correspondi ng isopropyl
ester) (10M%223gdMH 22 mol) was dissolved with warm ng in di oxane (50
m.) and 2N hydrochloric acid (50 m-) was added. The cl ear yell ow sol ution
was hgated at 110C (slight ref | Yghrmediate 5

2-Pyridin-4-yl-6-trifluoromethyl-guinoline-4-carboxylic acid

To a three-necked flask equipped with a stirring bar, thermometer and 2 addition
funnels was added a solution of 4-trifluoromethylaniline (0.088 mol, 11.05 mL) in
dichloromethane (300 mL). The solution was cooled to ~70°C and a solution of t-

20 butyl hypochlorite (0.088 mol, 9.95 mL) in dichloromethane (20 mL) was added
dropwise over a period of 30 minutes maintaining the temperature at -60°C. The
mixture was then stirred at —70°C for 1h and a solution of methylisulfanyl-acetic
acid methyl ester (0.088 mol, 9.52 mL) in dichloromethane (20 mL) was added
over a period of 30 minutes maintaining the temperature at -65°C. The reaction

5 mixture was stirred for 1 hour at ~70°C. Triethylamine (0.088 mol, 12.3 mL) was
added dropwise and stirring at —70°C continued for 30 minutes before allowing the
mixture to warm to room temperature. After 1 hour at ambient temperature the
dichloromethane was evaporated under vacuum and ether (200 mL) was added to
the residue followed by water (150 mL). The ether layer was separated, 1N

0  hydrochloric acid (50 mL) added and the mixture was stirred for 16 hr at room
temperature. The organic layer was separated, dried over anhydrous sodium
sulfate and the solvent removed under vacuum. The residue was purified by

chromatography on silica gel eluting with dichloromethane followed by 19:1



and a pinkish red col or soon devel oped. After 165 mn the solution was
allowed to cool to anbient tenperature. After standing overnight the
di oxane vw® 0307Hyaporated and an oily solid precipitated ®CTIBIH®5T8 Xt ure
was washed with dichl oronmethane and 10he insoluble oil was separat ed from
t he aqueous | ayer, dissolved in a_di gxane- watereerér?]ﬁture (,100 xyl ene

(100 ) viehlosemethanawthyl pestaiethen 8 \gichlromstianesainy Ceiplimiglve |naI ly
under bl 6l MAGUEn L8 Aluboridifyie 3.ty - AR D16 RABICUERAARAST], 110
as a ye i C

conpound oam wh was used in the follow ng procedure w thout
further p8eYd)i cation. RF 0.50 (7:3 dichloromet hane-nethanol) Ms: 417.3

[ M-H + 5 dged to a solution of 3

Ant hr acen%&m% %'%f' ﬂo? e%e4 %7 8a? TSIOI)[WaS ? e O[?esrol la:orr:ol -1'-yll - et han
one T$1e eatlopdsulfanyl- 5-tr|fluoromethyl -1,3- dlhydro |ndoI 2-one (6 g, 24.29 mmol) in

(3R - 1" t hr.acen g cid as

pr epar ed 8 '8\"/?5 R’%bﬁ%’%ﬁgzgﬁ% fin O'A% undng{ewd {ﬁﬂ%atlhg If)%%%re of

chl or of or Ras feibvedbyfilt@tion Etmytigﬂmpad;bh@ellte@ad)i tlameblventmlremhmﬁ ide (10
nL, 0.137 10 mol

di | ut ed \/\Aut‘ﬁert‘éﬂctf{éﬁ‘en]theer\?g'ﬂﬂ? f%?lv ﬂ%t h&ﬁ%éqrgﬁécozﬂ ér'lﬁdélg%ﬁn%ydrous

di chl or omgs hapRitiod Br é;a)red fEMedd m%rcmry('(ll)mldefﬁ mmrqo,rﬁ)% ge242§lmmmb) in 1.81 )
and triethylamne (6

40 nmL
was atidedadnigture ef WUY‘?”BWF%EBO @&%’}‘Jen A an" ‘g}?ﬁ‘%‘%%? ngm gt ure. )

The m xt ugg WAde Bihad (Woldy, o8R0l o hb%oﬂ.ltlbn Ma&‘scsﬁrmdbhgmrgmxaﬂeosol ution,
dried over anhydrous SOdI umsulfate, diluted with olguegﬁ and evapor at ed

to drynesﬁemﬂﬁfétqf%medkféte\?ﬁ’sthmﬂghﬁ%@ HCRR HRSEGROHYN 240 g silica gel
el uting wdihy gdr%%r%r{e #ﬂé)sgﬁx}nbﬁmé eﬂir&&é@mmtdhm@nethade m 100 enlgi ve the

title conpoun | ow gl assy foam RF O.
di chI or omanummcqmblnaﬂ@rganlczey%dna@ever griweious Smlmmt’df@iﬁ@@)’fhﬁ 8. 43

(s, 1
. ]_ 1 BSQI%éEtg\tVQ%I%Eva?Z gﬁé % va%@génm@% rEQIdug w§§ pﬁrlﬁ’&i byt mroﬂ'hﬁo(gré)h%(i (dm i

H J H J
13. 4 Hz), oB.shiéa Yelaluiimg wmo%atlam a(:eme qchorqmethqrmetg 9%5- 2.48 (tm 1 H J

i Cebindicabf oyl 3 i o i 8Bk ok 573 $1,(
168, 26, 168.224blutibBof Byiflda0mBEy-18and3e-2]83006d (0.93 mmol, 200 mg) in
ethanol (30 mL) was added 1M sodium hydroxide (15 mL) and the mixture was
20  stirred fdr 30 min. 4-Acetylpyridine (1.02 mmol, 0.072 mL) was added and the
solution was heated under reflux for 16 hr. After cooling the mixture was extracted
with diethyl ether and the organic layer was dried over anhydrous sodium sulfate
and the solvent was removed under vacuum. The residue was purified by
chromatography on a 4mm silica gel rotor eluting with 9:1 dichloromethane-
25 methanol to give the title compound (300 mg, 100%).
The following carboxylic acids were prepared from commercially available
anilines or isatins using an analogous procedure:
Intermediate 6.

7-Trifluoromethyl-2-(4-trifluoromethyl-phenyl)-quinoline-4-carboxylic acid

30 Intermediate 7:

2-(4-Chloro-phenyl)-6-fluoro-quinoline-4-carboxylic acid

Intermediate 8:

2.(4-Chloro-phenvl)-6-trifluoromethoxy-quinoline-4-carboxylic acid

Intermediate 9:
35 2-(4-Chloro-phenyl)-6-methyl-quinoline-4-carboxylic acid




128. 45, 127.44, 127.33, 127.20, 126.52, 126.48, 125.40, 125.37, 125. 33,
124.69, 124.67, 124.51, 66.68, 66.58, 62.22, 52.17, 52.05, 49.18, 49.06,
46. 16, 45w683/07197 67, 40.93, 40.89, 39.35, 39.31, 29.11, P8TAB(O3/087326,
28.04, 27.77, 25.07. 30 Internedi ate 108

4-11'-(2, 6- Di phenyl - pyri di ne- 4- car b g¥{!iefe[1jo-4' ] bi pi peri di nyl - 3-carbonyl | -

pi pera2| ne- 1- car boxyl i c acid tert=i a1

(3R -1"-[2,6-Di i (] indlihdoi i it ajd - 3- car boxyl i ¢
acid ethyl ester (1.96 g, 3.94 n_HEI) 3@@ gi_ssol ved in tetrahydrofuran (20
m.) and lithium W 03/072197 PCT/ -~ 111 hydroxi de nonohydrate (3
eq, 0.5 g) in watep-(BDiLdrosstenglddiliorortidindline-pbabexyligiagigur e was stirred
for 16hr at anbient tenperature. Thin | ayer chromatography (19:1

di chl oPomet hane- net hanol ) i ndi cat!8l Q—Q@j—iépﬁﬁ-m ng starting material. 2M
hydrochl ori g iagihgi-2-phaihyl- Ilﬁ’éiﬂ%@rﬂoﬂ IR B ErohhBathA@propiopRbitle) 2x t he
volunme of 5 tThe xylene was a e mxture was evaporated to give a
pale oil. Thi s was further dr| e n dniermediate igader hi gh vacuum t hen suspended

i n ethanol - fr eergiops efu){/lfﬂ (4—t’r1ﬁ90r’81l=r*)ethv‘ E‘I’]é?ﬂ/)ﬁlqu‘ﬁjfgllﬁé 1ude pddfdadi@ M) and the

m Xture heat ed under I'uX, directing tne evol VEd gases to a scrubber.
After 30 M- ﬁmu@goraemanmee (@m@mmol,df 88 i, cmwvm:ml@(i aeq( Q-Oflrﬁ_)mmi,d

chlorq PO”E&?Q]L hd‘ﬂﬁﬁ%&?ﬂ%ﬁg Féi@%}y’agf&e‘ﬂé‘d@oﬁ&{j‘ﬁw déEé‘ﬁ ’i(?FnZ‘ the

sol i ad di sso was evapor a er vacu
An hydr ous Gboddntnatadesuiiarie a¢ig@l Orm).) was cad@adlyfadhbdwtltgmm ) anil stineck  of

tert-butyle N

i1 sopr oy PRGOS oRBRAGAPIL, AL arluwateflo o i RafPS idlbbed bk e (10 )
was addedmnidvréuml hyddyldu wiitilthe swhtion twasrbedicfto pHfper. alrhaldybrswt/ereerrper ature
th 15 hed M _sod d i.d I d I
nae oxtr acpb o B AP e RS e S P o BB A 0T aver & wer ¢
dri ed1SV_?_;rheaﬂh}bgTMgamdIlaylé}'§wéﬂ;ea%‘i%dmdr mﬂﬁf@t@dnms%ag@@ﬁ@;ﬁlénder 59
vacuum e resli aue WwWas urlirile . on Sl Ca (ge %
el - APVR e evAta R ey Veouti, “THe T o Fe R Has puities €, °71' 55 %50
RFO. 39 (9récrgzl§t§|hia1ibﬂrmﬂﬂes% STRANAROYiVe tH‘éﬁutleQ%&wp%uh&/labﬂa clibty My (56BC1 3) 6
8.13 (d, 4H, —75Hz)762(s H, 7.53-7.40 (m 6H), 4.81 (brd, 1 H,

J = 12.9 B9 10%)78 (brd, 1 H, J = 12.9 Hz), 3.64-3.50 (m 2H), 3.49-3. 31
(m 7H), 3.04 (brt, 1 H J = 12.5 Hz), 2.95-2.85 (m 2H), 2.84-2.63 (m

2H), 2.56 Example 1
20 (3R)-1'-(Anthracene-9-carbonyl)-[1,4'lbipiperidinyl-3-carboxylic acid ethyl ester

Anthracene-9-carbonyl chloride (62.2 mmol) was suspended in anhydrous
dichloromethane (30 mL) and added slowly by pipette to a solution of
[1,4']bipiperidinyl-3-carboxylic acid ethyl ester bishydrochloride (62.2 mmol) and
triethylamine (4 eq., 35 mL) in anhydrous dichloromethane (50 mL) at such a rate
25  that a gentle reflux was maintained. The resulting suspension was stirred
overnight at ambient temperature then shaken with ice-cold water containing
sodium hydroxide (0.19 mol, 7.6 g). The dichloromethane layer was separated
and the aqueous layer was extracted with dichloromethane. The combined
dichloromethane solution was washed with water, dried with anhydrous sodium
30 sulfate, diluted with a litile xylene and evaporated to dryness to give the title
compound (containing a small amount of the corresponding isopropyl ester) as a
pale yellow gummy foam (30.8 g).
MS: 445.4 [M+H]" (ethyl ester) and 459.4 [M+H]" (isopropyl ester) found
Re 0.29 (19:1 dichloromethane-methanol)



25 (brt, 1 H J = 11.2 Hz), 2.42 (brt, 1 H J = 10.8 Hz) 2.18 (brt, 1 H, J
= 10.8 Hz), 1.98 (brd, 1 H J = 12.4 Hz), 1.89-1.70 (m 4H), 1.68-1.51 (m

2H), 1. 45w093/09Hy7 Exanple 6 PCT/IB03/00573

(3R) - ant hracen-9-yl -f 3- (m)r phol i ne- 4-186ar bonyl ) 11 4' | bi pi peridinyl-1"-vy, -

t hanone hydr ochl ori de e free_base I_:ch_) |6[)Z7 dr ochl ori de
salt by di blsNﬂ/lBl(ﬁ@lehﬁ& 4ﬂ (>§t ﬂJ'F')a 8f49- HPQN%? k y 80 acet at e

(30 n) a 9\ dhs fgﬁ fﬂ% het J(S39s. Qh—)z Jﬁ*ﬁ4§&$r¥#t2|—9n3m5§drﬁ0ﬂﬂed=ﬂ35r78c under

ni trogen nda prepared sol ution o ride in diethyl
ether was Hzld206@M3 " @l'lécﬂ BT (i, i1t J walk3- %lﬁbﬁe%@ Gi?mdclﬁ% 2643 di et hyl

et her and he cédéap eﬂ$s i be-1W3 @3/ 072197

PCT/ 1 BO3/ d%é%?ezl‘lﬁz mg?lg on n%la)‘ﬁ g h§<’3}"1)Q(§33 n\lf\gg'gcol | ect e®$by

filtrasi orpHyptl@s- 1a6&'p@1$,|21H )ve5prie’ss(m,8H)ot .2/t Yoo 3Hknd dri ed under high
vacuumto give the title conpound, a% e(;2(53% based on
(3R)-[1,4"]bipiperidinyl-3,1'-dica acid 1'-tert-butyl ester 3-ethyl
ester, 5 step@)q)15r2ImBEF(MImehmuﬂﬂmemmmu&£Mnﬂmﬂtﬁzxyl ic acid

1- tert butyl ester To a stirred, su %ens 3R)-et hyl nipecotate (120
mml, 18.96 g) in saturated Q@M@%@S rbonate solution (100 niL)
was added e fiRrdontetil wals GBIIRRAIem (62) o bibR@ridnpl3-caBodfic gpid The

di -tert-butyl dicarbonate was washed into the %0 m, Xt ur e th 20 mL of

et hyl 18ceteind estenbishysroehlerideay Rioredwas sinilgr iRdhese deserbe qw‘g??’(teéisﬁ@d at
10-15C. T ; 8-pAE I HEEniIvGidRA R B@dbégs RHaDJ IeByChemaldi ti on of 2M
sodi um hydr %)E(}!-Sld@ cf? tpﬁ%if]ﬂ‘h nlpaper) t ot al égf about 20 nL of 2N sodium
hydr oxi de 1872, 46iB98.) A white crystalline precipitated was forned. After 90
m nutes t te was filtered off and washed with a little water and
15 the tmgﬁ%‘réébm‘@ure extracted with ethyl acetate. The organic |ayer
was washed wth water and diluted hydrochloric acid and the organic | ayer
was dried over anhydrous sodium siixapie dnd evaporated under vacuumto a
colorless oil. To the oil soluti
hydr otBde (ﬁﬁ)dh:{&iﬁﬁi@ﬁ@ﬂ%l@ﬁcﬂ : ASLOIE R0 Ay dr of ur an
(100 m -) was added. After 20 appromeg@rrely 1 h the soI ut| on becane cl ear.

The m xture was stirred for 16hr at "anbient tenperature then t FE
t et r ahydr ofhertitie cemspognd pas btaineshiiem (35&UWP'P'F@6'HE‘¥%'P%’86V"HW chloric

acid ves addad HibishydBenisRad by Bgcmégfﬁﬁg{o\’th@&é déseribed above using

2 6-diphenyl-isonicotinic acid which was prepared according to a procedure
20 analogous to that described by P. Blumbergs et al. J. Med. Chem. 1972, 15, 808.

MS: 498.1 [M+H]

Example 4
(3R)-1'-(Anthracene-9-carbonyl)-[1.4']bipiperidinyl-3-carboxylic acid
(3R)-1'-(Anthracene-9-carbonyl)-[1 ,4']bipiperidinyl-3-carboxylic acid ethyl ester
25  (containing a small amount of the corresponding isopropyl ester) (10 g, approx. 22
mmol) was dissolved with warming in dioxane (50 mL) and 2N hydrochloric acid

(50 mL) was added. The clear yellow solution was heated at 110°C (slight reflux)
and a pinkish red color soon developed. After 165 min the solution was allowed to
cool to ambient temperature. After standing overnight the dioxane was

30 evaporated and an oily solid precipitated out. The mixture was washed with ‘
dichloromethane and the insoluble oil was separated from the aqueous layer,
dissolved in a dioxane-water mixture (100 mL), xylene (100 mL) was added and

the mixture was evaporated to dryness, finally under high vacuum, to give the title



The white crystalline solid was collected by filtration, rinsed with water
and dried under high vacuumto give the title conpound (26.16 g, 95%. 25
I nt er mediwDa30®191 3R) - Mor phol i n- 4-yl - pi peri di n- 3- vl - net hamemaB03/00573
(3R) - Pi peridine-1, 3-di carboxyl i c aci dlq -tert-butyl ester (2.64 g, 11.5

mol ), benzotr| zo 1 o tr| ineth m _no hos onium .
hexaf | uor SFHEPALES imi/vsné | wagu a)theaiqﬁowm %gyi?e‘ﬁ' Ut i azol e

hydr at e (quath@cpunﬁa;@ﬁbm) were 30 di ssol ved in anhydrous di chl or onet hane (30
m.) under nitrogen and norpholi ne .1 eq., 1.11 nl) was added foll owed by
triethyl afim@5@3/ §dj'°h|9f°§'fﬁ}?ﬂ? meﬁ@wo olution briefly cane to ref lux and
was then apisoxedsfm+@fir for 16hr at anbient tenperature. The solution was
washed with 0.2M sodi um hydroxi de solution (x2), W 03/072197

PCT/ 1 B03/ 00573 113 dried over anhydrous sodium sul fate and the sol vent was
renove@ under vacuum  The resi due E¥a@Ri8 &sol ved i n anhydr ous toluene and

t he sol ven :

chr omat ogr&pHy—on a-etr —erut g si

di chl or orrertﬂmad@m@t nthFEb@n@Q-@dkbbhyl\)\@M ﬁ)l;ﬁpéﬁﬁiﬁwedzarbbx?ﬁd‘éﬁld aget ate (30

m.), saturated with h%/ rogen chl orlde at -78C then stirred at room
t enper at urkiepased gbaye (apREDXs2A PBRY Washeatesdydider erfluxin 8 mixtueeeh of dry

ni trogen. cﬁ%ﬁoi’%ﬂh'%ﬁm@%dh@w \@ﬁ@ueﬂb%fybwﬁédldhdwﬁbﬁm cﬁmnéerm miLoblgyed by

sodi um hydroxi d g Xyl'ené was added ‘and the sol vent was renoved under
vacuurt? m@oh) éﬁt”cﬁjéh%@"@ﬂ¢ﬁéﬁoé@dwm¢l miptanel veasoditetashiith toluegeor gani ¢

sol ution I MRS EVapor at ed
under vacuun? to |v:d#¥r?§e§SHﬁP 'ngg% dgtgﬁ%{hgg%ggg?ﬂg)rr eétg'g@%f Lf

crystalli ;a@ldednArrerp(Nrgef aorphelie( 225n@1ol 1EWL) anwletmg@nme[ Mi-Hﬂmol

| nt er medi o) Mol none

bi shydr oc%t ori g ’B%@Fé‘% rﬁ%ﬁ@ﬂh‘%h%X{l/q %Lylbvggggagé’éh@ hAé %I gﬁéﬂ%e (2.25 g,
11. 4 mmvol )stimed fard®bt etiambieht tetmpetatirat Yhe4nisioe Was papleed \dltmteewotobxyl ate (1

o ad8e QR BB RRRSHAL SR POBhOLRNS anhfublO8SailiR Wk AT ARRR O e
(rmor phol i m@udne:amd)evqpo)atpdl tettiybess. plra i@sidyé whs-priifidéd by thromatdgiagter t - but vl
et (390 g S0on SupthabR K09 I ooy ek aeagn®; . o
Hz), 2.73+@gRh8 tfenitiedtdmpcinditasta Sdle yBllow2flassy foam.
Rr 0.25 (9:1 dichloromethane-methanol)
20 MS: 486.4 [M+H]
'H-NMR (CDCls) 5 8.43 (s, 1H), 8.02-7.91 (m, 3H), 7.84-7.76 (m, 1H), 7.54-7.38
(m, 4H), 5.20 (dm, 1H, J = 13.4 Hz), 3.67-3.50 (m, 6H), 3.49-3.39 (m, 2H), 3.15
(dm, 1H, J = 13.4 Hz), 3.04-2.77 (m, 4H), 2.66 (tm, 1H, J = 10.9 Hz), 2.48 (tm, 1H,
J=11.2 Hz), 2.36 (t, 1H, J = 10.9 Hz), 2.16-2.02 (m, 2H), 1.81-1.61 (m, 3H), 1.61-
25 1.38 (m, 3H), 1.35-1.16 (m, 1H).
'3C-NMR (CDCl) 5 172.57, 168.26, 168.24, 130.99, 130.85, 130.63, 130.61,
128.45, 127.44, 127.33, 127.20, 126.52, 126.48, 125.40, 125.37, 125.33, 124.69,
124.67, 124.51, 66.68, 66.58, 62.22, 52.17, 52.05, 49.18, 49.06, 46.16, 45.68,
41.67, 40.93, 40.89, 39.35, 39.31, 29.11, 28.84, 28.26, 28.04, 27.77, 25.07.
30 Intermediate 14

4-[1'-(2,6-Diphenyl-pyridine-4-carbonyl)-[1,4']bipiperidinyl-3-carbonyl}-

piperazine-1-carboxylic acid tert-butyl ester

(3R)-1'4{2,6-Diphenyl-pyridine-4-carbonyl]-[1,4']bipiperidinyl-3-carboxylic acid ethyl

ester (1.96 g, 3.94 mmol) was dissolved in tetrahydrofuran (20 mL) and lithium



2.15 (brt, 1H, J = 11.6 Hz), 1.80-1.69 (m 4H), 1.60-1.35 (m 4H), 1.42 (s,
9H). The t-butyl carbamnmyl group was renpbved using a procedure simlar to
that deswpoiobetiabove for the preparation of |nternedi atePZTIHBI0SE t he
title conpound 15 as an off- white sdhilid (3.05 g). Internediate 18

Pi peri di ne- 3-carboxylic acid benzyl ester Plperldl e-1, 3- dlcaéboxyllc acid

1 -tert- bdwro@wpn%véiraﬁé%aﬂe%w BrvatgedRirbvasa dulegf; Joedwepaasy,” an

exactly anﬁ#xmwasrsﬁﬁé@fdrq6hhatarﬁtﬂéﬁrtém§@raimé Thif 18/c? BRfoRdisdtagily O
I ntermedi ate 15. A suspensi on of benzal dehyde tosyl'hydrazone (0.5 g, 1.82

nml ) and (beﬁzcwm@rpmemangrmﬁhamﬁ indicatedde rememingy§taitind anaierial.ugM of t ol uene
(50 ) ro%ﬂ rd Bl r%\@%?&] Httb%gju[%ﬂtﬁ% W 14 ~559b6?}t)2x"tﬁév$lﬁﬁ5%‘ﬁ under a

nitrogen m)sp ere a e m xture was coo inice
t hen t Bansherylede was @806d 209 theRTRIUr8085 GYsTBatet 1a gived® pele eparhbisiwag f unnel .

o o O S oriB D ATBS AU AD B O s AR ! AKER QL ABRRRELI P | S

wat er (x2) ydro sodi um sol ution
of phenyl c(kaamtt)etthlnyel alvdxmdackdieldd {®mi) auetttermo(tnme béatpd pedediefiax, 1, 3-

di car bo b t est

i oni or omsiefit e vaha pasit b o fSter ArSCAlMPuesF DRk elidlotel. he
l’eﬁCEjl on rfhib'gylroﬂldrvds (5 i @and chlotdfofin @owspdemmdhydangrﬁ@rdmﬂ) d!’:cfaddO\t;er
an rous sodi um s a evapor at n S was rifie
chrgrrdpogr“&ﬂmpqgn Alsh ahgh?ﬁﬂ 'dé]aﬁ’tc’)?ﬁj’ﬂ’ean(zféhré&) rﬁ@’i"ﬁ&h‘ﬁ?? BY%H‘ﬂr?}Bgrret hane %/o
gi ve pi perjrdiePackiudr. dArtadraisiidHlordfiethade (BEMLY wagStigEd follolved by But yl ester
(580 ng, 100% . This material was dissolved in ethyl 10 acetate (-50 nl)

cool ed t o Mmixige oiigabLUN  rRIRIAZIASRRATPPYIAR) En! 8RB0 B8) MENdY in for a few

m nut es. m_eop%ewéthﬁanﬂmsaé @V)ﬁ%L}mdﬁﬁ?&%&@d%ﬂf&#&ﬁéthéﬁ@?ﬁf@t}%& then
evaporated in a stream of nitrogen overnight (effluent gas passing into a

wat er  scraggpdr Yhe pleady glixtererwas %Ilﬁ@dvfﬁrs“ihr@&ém?@ﬂt feRgEaEre thansmal | anount
of 0. 1'8. . 1gega€)h@r1 s8Gifh St Qsﬁ qUbdUY IR d&g@ﬁgane (x3).

2 N so I‘OXI e was ded unti | ness persiste 13) then
the m xtumth/vh@lorémtfw@lee(ﬁ)vﬂm anmweﬂ@mnhéayerqu driede@ver gani ¢ phase was

e ) e NGl Lt
| nt er nedi avas pl@ified by chromatography on 100 g silica gel/5% methanol-dichloromethane
to give the title compound (1.78 g, 71%).
20 Rr0.39 (9:1 dichloromethane-methanol)
MS: 638.3 [M+H]"
'H-NMR (CDCl;) 5 8.13 (d, 4H, J = 7.5 Hz), 7.62 (s, 2H), 7.53-7.40 (m, 6H), 4.81
(brd, 1H, J = 12.9 Hz), 3.78 (brd, 1H, J = 12.9 Hz), 3.64-3.50 (m, 2H), 3.49-3.31
(m, 7H), 3.04 (brt, 1H, J = 12.5 Hz), 2.95-2.85 (m, 2H), 2.84-2.63 (m, 2H), 2.56
25  (brt, 1H, J =11.2 Hz), 2.42 (brt, 1H, J = 10.8 Hz) 2.18 (brt, 1H, J = 10.8 Hz), 1.98
(brd, 1H, J = 12.4 Hz), 1.89-1.70 (m, 4H), 1.68-1.51 (m, 2H), 1.45 (s, 9H).

Example 6
(3R)-anthracen-9-yl-[3-(morpholine-4-carbonyl)-[1.4'Ibipiperidinyl-1'-yl]-methanone
hydrochloride
30 The free base was converted to its hydrochloride salt by dissolving in a mixture of
dichloromethane (10 mL), ethyl acetate (30 mL) and diethyl ether (30 mL). The

solution was cooled to —78°C under nitrogen and a freshly prepared solution of

hydrogen chioride in diethyl ether was added until precipitation was complete. A

mixture of diethyl ether and hexane (1:1) was added as necessary to keep the
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pi peri di ne- 3-carboxylic acid benzyl ester (287 ng, 1.31 mmol), tert- butyl
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| nt er medi 20, l, 26.32 dl-tertb | dicarbonate was washed into the
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and ethyl ni pecot a were dissol
di net hyl f cddition dé 2(/Bsoditim laydjojqéaseldtlm (pl-{mee‘rbr Alotahof abpib2@imtt ofr e was

cooled to | gnt r r t cted with
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magnesi umAsﬂeIr batneinated tftdmesnpitatemlasrfrﬂamdaﬁf anmjwashmbumm iltblegva&eramd i mpur e
sarrpl 1 -be nz rid i ne-3-ca rboxylic
2ol 56 hy e lq whatp MBI pigg il S dbetind, e oRcld Byer il iRe W71 Y ou
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m xture wREhKEQHS8° H’Geﬁ”f?t@fﬁngﬁ"PB?ra dindes yaguyin g ARofareqs gl Ifoved under
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) in water (250 mL) and tetrahydrofuran (100 mL) was added. After

20 approximately 1h the solution became clear. The mixture was stirred for 16hr at
ambient temperature then the tetrahydrofuran was evaporated under vacuum.
Concentrated hydrochloric acid was added until the solution was strongly acidic.
The white crystalline solid was collected by filtration, rinsed with water and dried

under high vacuum to give the title compound (26.16 g, 95%).

25 Intermediate 16

(8R)-Morpholin-4-yl-piperidin-3-yl-methanone

(3R)-Piperidine-1 ,3-dicarboxylic acid 1-tert-butyl ester (2.64 g, 11.5 mmol),
benzotriazo-1-yloxytris(dimethylamino)phosphonium hexafluorophosphate (BOP,
1.1 eq., 5.61 g) and 1-hydroxybenzotriazole hydrate (0.1 eq., 180mg) were

30 dissolved in anhydrous dichloromethane (30 mL) under nitrogen and morpholine
(1.1 eq., 1.11 mL) was added followed by triethylamine (3 eq., 4.82 mL). The
solution briefly came to reflux and was then allowed to stir for 16hr at ambient

temperature. The solution was washed with 0.2M sodium hydroxide solution (x2),



for 1 hr. The solvent was renoved under vacuumto give a dark-col ored oil
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water (69 nL). e mxture was stirred at roomtenperature until all of
the ester had been 10 hydrolyzed, nonitoring the progress of the reaction
by thin Iayer chromatography (lmlimgiﬁ!iﬁdlﬂ di chl oronet hane). After 3 hours
the m xture wg 3 by .t he aqdltlon of 2N hydrochloric acid (2
eq, 22.8 nlL, 45 6-trhoi RAgHB-4-yixmeihanone bistwdigehiotide t o gi ve an
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and the resj due was further dried under high vacuum 15 to giv e l'ithium
salt of (&buvl4- ﬁxo?@l‘ﬁer'giﬁ‘ﬁ(%%?@&ﬂﬁ@rﬂ/IGQaieW @)i under genditising enaldgoes 3-

car boxyl ?mﬁsﬁﬁiéﬁrgga\’abéﬁe ﬁfP'tHe%r ngré}aﬁ oo InPér RBERIT Phivé Hdrmterial (5 g,

morphollne-4 -ca Bonyl -1 4]b|p|pend|nyl 1 -carboxyllc acid tert-butyl ester (3.00 g,
69%).
20 'H-NMR (CDCl;) 5 4.29-3.94 (brs, 2H), 3.66-3.61 (m, 4H), 3.61-3.54 (m, 2H), 3.51-
3.46 (m, 2H), 2.86 (brd, 2H, J = 10.8 Hz), 2.73-2.58 (m, 3H), 2.46-2.35 (m, 2H),
2.15 (brt, 1H, J = 11.6 Hz), 1.80-1.69 (m, 4H), 1.60-1.35 (m, 4H), 1.42 (s, 9H).

The t-butylcarbamyl group was removed using a procedure similar to that

Wat er

described above for the preparation of Intermediate 2 to give the title compound
5 as an off-white solid (3.05 g).

Intermediate 18

Piperidine-3-carboxylic acid benzyl ester

Piperidine-1,3-dicarboxylic acid 1-tert-butyl ester was prepared from racemic ethyl
nipecotate by an exactly analogous route to that described for the preparation of

0 Intermediate 15. A suspension of benzaldehyde tosylhydrazone (059,182
mmol) and benzyltriethylammonium chloride (100 mg) in a mixture of toluene (50
mL) and sodium hydroxide solution (14% w/v, 50 mL) was heated under a nitrogen

atmosphere at 70+ 5°C for 1.25 h. ‘The mixture was cooled in ice then transferred
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the title compound (287 mg, 72%).

MS: 220.3 [M+H]*

20 Intermediate 19

[1.4'1Bipiperidinyl-3-carboxylic acid benzyl/isopropyl esters

A mixture of piperidine-3-carboxylic acid benzyl ester (287 mg, 1.31 mmol), tert-
buty! 4-oxo-1-piperidinecarboxylate (1 eq., 261 mg) and titanium (IV) isopropoxide
(1.25 eq, 1.64 mmol, 485 pl) was stirred at room temperature for 1h. Sodium

25  cyanoborohydride (0.7 eq, 0.92 mmol, 58 mg) in anhydrous ethanol (3 mL) was
added. After stirring at room temperature for 24h water (0.5 mL) was added to
produce a white precipitate. The suspension was filtered through Celite®, rinsing
through with ethanol and the solvent was evaporated to give a nearly colorless oil.
HPLC/MS indicated that the product contained a significant amount of isopropyl

30 ester by titanium (IV) isopropoxide-induced transesterification. The product was
purified by chromatography on silica gel eluting with 2%
methanol/dichloromethane containing 2 drops of concentrated ammonium
hydroxide per 100 mL. The benzyl ester (88.4 mg, 16.8%) eluted first followed by
fractions containing the slightly more polar isopropyl ester (146.3 mg, 27.8%).
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10  extracted with dichloromethane (3 x 15 mL). The extract was dried over

anhydrous magnesium sulfate and the solvent removed under vacuum to give an

impure sample of 1-(1-benzhydryl-azetidin-3-yl)-piperidine-3-carboxylic acid ethyl
ester (2.91 g).
Re 0.45 (1:1 ethyl acetate:hexanes)

15  Without further purification this material was dissolved in 1,2-dichloroethane (30
mL) and 1-chloroethyl chloroformate (0.91 mL, 8.44 mmol) was added. The
mixture was heated under reflux for 2 hr and the solvent was removed under
vacuum. Methanol (50 mL) was added and the solution was heated under reflux
for 1 hr. The solvent was removed under vacuum to give a dark-colored oil which

20 was dissolved in a mixture of dichloromethane (10 mL) and triethylamine (3 eq.,
3.21 mL, 23 mmol). After 10 min the flask was placed in an ice bath and di-tert-
butyl dicarbonate (2 eq., 15.34 mmol, 3.35 g) in dichloromethane (10 mL) was
added over 5min. The cooling bath was removed and the mixture was allowed to
warm to ambient temperature. Water was added, the aqueous layer was

25 separated and extracted with dichloromethane (x3). The combined organic layers
was dried over anhydrous magnesium sulfate and the solvent was removed under
vacuum. The residue was purified by chromatography on silica gel eluting with 1:1
ethyl acetate-hexanes to give 1-(1-tert-butoxycarbonyl-azetidin-3-yl)-piperidine-3-
carboxylic acid ethyl ester (620 mg, 26%).

30 Re0.40 (1:1 ethyl acetate:hexanes)

Intermediate 21

(3R)-1-(1-tert-Butoxycarbonyl-azetidin-3-yl)-piperidine-3-carboxylic acid ethyl ester
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The mixture was stirred at room temperature until all of the ester had been

10 hydrolyzed, monitoring the progressof the reaction by thin layer chromatography
(10% methanol/dichloromethane). After 3 hours the mixture was adjusted to pH8
by the addition of 2N hydrochloric acid (2 eq, 22.8 mL, 45.6 mmol) and the solvent
removed under vacuum to give an oil. Toluene was added and evaporated under
vacuum (3x) to remove water and the residue was further dried under high vacuum

15  to give the lithium salt of (3R)-1-(1-tert-butoxycarbonyl-azetidin-3-yl)-piperidine-3-
carboxylic acid as a white solid (10.8 g).
A portion of this material (5 g, 10.5 mmol), N,N-diisopropylethylamine (4 eq, 42
mmol, 7.3 mL) and 3-(diethoxyphosphoryloxy)-1,2,3-benzotriazin-4(3H)-one (2 eq,
21 mmol, 6.3 g) were suspended in dichloromethane (100 mL) and

20 dimethylformamide was added to give an homogenous solution (~10 mL). The
solution was stirred for 1 hour at room temperature during which time a white
precipitate formed. Morpholine (1 eq, 10.5 mmol, 915 pl) was added and the
mixture was stirred at room temperature for 10 minutes. The mixture was diluted
with dichloromethane and washed with water (x2). The organic layer was washed

25  with saturated sodium hydrogen carbonate, brine, dried over anhydrous sodium
sulfate and concentrated to a yellow oil. This was purified by flash
chromatography (2.5 %- 10% methanol/dichloromethane) to give (3R)-3-[3-
(morpholine-4-carbonyl)-piperidin-1-yl]-azetidine-1-carboxylic acid tert-butyl ester
as a viscous yellow oil (3.3 g, 89 %).

30 R 0.48 (10% methanol/dichloromethane).
The title compound was prepared from this compound using a procedure
analogous to those described above for the preparations of Intermediate 2
followed by the preparation of Example 1.
Re 0.46 (9:1 dichloromethane-methanol)
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analogous to that described above for the preparation of Example 5:

Intermediate 22

(3R)-1'-(Anthracene-9-carbonyl)-[1,4']bipiperidinyl-3-carboxylic acid diethylamide

Rr 0.30 (9:1 dichloromethane-methanol)
MS: 472.3 [M+H]"

Example 8
1'-(Anthracene-9-carbonyl)-[1,4']bipiperidinyl-3-carboxylic acid amide
Rr 0.25 (9:1 dichloromethane-methanol)
MS: 416.5 [M+H]*

Example 9
1'-(Anthracene-9-carbonyl)-[1,4']bipiperidinyl-3-carboxylic acid ethylamide

Rr 0.31 (9:1 dichloromethane-methanol)
MS: 444.5 [M+H]*

Example 10
1'-(Anthracene-9-carbonyl)-[1.4'bipiperidinyl-3-carboxylic acid dipropylamide

Rr 0.43 (9:1 dichloromethane-methanol)
MS: 500.4 [M+H]*

Example 11
Anthracen-9-vI-[3-(pyrrolidine-1-carbonyl)-[1,4']bipiperidinyl-1'-yl]l-methanone

Rr 0.34 (9:1 dichloromethane-methanol)
MS: 470.4 [M+H]*

Example 12
Anthracen-9-yl-[3-(piperidine-1-carbonyl)-[1,4'Ibipiperidinyl-1'-yl]-methanone
Re 0.38 (9:1 dichloromethane-methanol)
MS: 484.4 [M+H]"

Example 13

(3R)-1'-(Anthracene-9-carbonyl)-[1,4bipiperidiny!l-3-carboxylic acid dimethylamide




10 1-f1' - (Ant hrace ne-9-carbonyl)-fl ,49

bi pi peri di nyl - 3- car bonyl - pi peri di ne-2-carboxylic acid ethyl ester M5

556. 2 [ Mawp-o3axanpl e 33 PCT/IB03/00573
- (Ant hr acene- 9- car bonyl ) - F1, 4' | bi pilperi di nyl - 3-carboxylic acid (1

-rret hyl - ph ny 534.2 [ MtH] + Exanpl e 34
- (Ant hra Re0&- (81 fﬁ?ﬁﬂ%fﬁvf%ﬂinﬁ m%ﬁi'f)‘!?Ygl peri di nyl - 3-carboxylic acid
(2 cyano- efqayhi4. 3c[MQ.|-|tgpentyI amde 20 Ms: 537.3 [ MtH + Exanpl e 35
- (Ant hrace ne-9-carbo

nyl)-[1, 4" ]bipiperidinyl-3-carboxylic acid

(2 cyano-ethyl)- cycl opropyl -am de I\M—i [ MrH] + 25 Exanpl e 36
1' - (Ant hracepgy)§ ' B=cArfoR IR0 teft-Bfiid
(3 acet yl am 'no- phenyTl)-am de . + anpl e

- (Antthr acene- 9- car bonyl ) -f 1, 4' 1bi pmiger | di nyl - 3- car boxyl i ¢ acid
adamant an- + Exanpl e 38
Ant hr acen- % kaﬁgjﬂgc%&@mﬁﬁ% shiér pyr| di ne-1 -carbonyl)-f
1, 4' | bi pi pdBi 47§ [MrHI'VI 1 35 net hanone WO 03/ 072197 PCT/ | B0O3/ 00573
V5. 482.2 [ M+tH] + Exanpl e 39 Ant hrace
n-9-yl - [ 3- ( 2- net hyl - 3, 4- di hydr o- 2H c FERISA5 1 carbonyl) ¥
1, 4' | bi pi pgBREH AWnttraesrel9-ombbayipiel TiphisridmgB3-2a bkl -aclckethylt recth(d-

10 amide
Rr 0.28 (9:1 dichloromethane-methanol)
MS: 458.4 [M+H]" '

Example 16
(3R)-1'-(Anthracene-9-carbonyl)-[1,4'lbipiperidinyl-3-carboxyiic acid

15 diisopropylamide
Rr 0.34 (9:1 dichloromethane-methanol)
MS: 500.5 [M+H]*

Example 17
(8R)-1'-(Anthracene-9-carbonyl)-[1,4'bipiperidinyl-3-carboxylic acid (2,2,2-trifluoro-

20 ethyl)-amide
Re 0.41 (9:1 dichloromethane-methanol)
MS: 498.2 [M+H]*

Example 18
(3R)-1'-(Anthracene-9-carbonyl)-[1.4"bipiperidinyl-3-carboxylic acid methylamide
25 Rr 0.22 (9:1 dichloromethane-methanol)
MS: 430.3 [M+H]"

Example 19
1'-(Anthracene-9-carbonyl)-[1.4'Ibipiperidinyl-3-carboxylic acid diisobutylamide

MS: 528.8 [M+H]*

30 Example 20
1'-(Anthracene-9-carbonyl)-[1.4'bipiperidinyl-3-carboxylic acid bis-(2-

methoxy-ethyl)-amide

MS: 532.2 [M+H]*
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[1' - (Ant hrace ne-9-carbonyl)-[1,4']bipipe
ridinyl-3-yll-(dodecahydro-carbazol-9- rl - nmethanone WMs: 578.4 [M+H + 10

Exanpl e 440NB01217 1' - ( Ant hr acene- 9- car bonyl ) - [ PCT/IB03/00573
1, 4' 1bi pi peri di nyl - 3-car bonyl ] - pyrrolli¥li n-3-yl)- acetam de WMs: 528.9
[M+|'|] + Exanpl e 42 15 Example 21

- (Ant hr acene- 9- car bony|
(135tr| Syracen-Reyl-ploeZ.6-gim 2 i 5 A

- (Ant hr acene- 9-car bonyl) [1 4 Iblnpétp drfdl Nyl - 3-car boxyl ic acid
benzyl -tert-but 20 am de 62_3&?‘!5%-1|+ Exanpl e 44 4-(f
1' - (Ant hraM@n@-%j Mrbbny! ) - £ 1 4' 1bi pi peri di nyl - 3- car bonyl 1- et hyl - ani no)
ben20| ¢ acid nethyl ester 25 MS: 564. B é—lb Exanpl e 45

- (Ant hr acene- 9- car bonyl)-f 1,4 Ib| m—pa%ﬁdr% | - 3-carboxylic acid
(4 acet y| afémihl'-(Antgdenesfhtatbo M- 1 345ipDefitiiinirl 3-c B oxitia rpidg2 2&irhethyi-

- (Ant hr acene- 9- car bonyl) f 1, 41 3-carboxylic acid

b| I\per.i di nvl
(2- et hoxv-phenvl )- ami de MB: SSG%QWIHW—Exaan e 47 35
-(Ant hr am;ecmesgg ¢ aidhdorgmpttiand-rdeéthandg)i peri di nyl - 3- car boxylic acid

4' | bi pi peri
\eihy IOIOI

et hyl - I 03/072197 PCT/1B03/00573 122 MsS: 534.3 [ M+H] +
Exanpl e 43“% 4836[&%'5 acene- 9-carbonyl )-f 1 4'1 bi pi peridinyl -3-carboxylic
acid (1p, 2, 6, 6-tetranet hyl - Example 23

1'-(Anthracene-9-carbonyi)-[1,4']bipiperidinyl-3-carboxvlic acid dicyclohexylamide
MS: 580.3 [M+HT*

Example 24
1-[1'-(Anthracene-9-carbonyl)-{1 4'bipiperidinyl-3-carbonyl]-pyrrolidine-2-carboxylic

15 acid amide
MS: 513.2 [M+H]*

Example 25
1'-(Anthracene-9-carbonyl)-[1.4']bipiperidinyl-3-carboxylic acid tert-butyl-methyl-

amide
20  MS: 487.1 [M+H]"
Example 26
1'-(Anthracene-9-carbonyl)-[1,4']bipiperidinyl-3-carboxylic acid (3.5-difluoro-

phenyl)-amide

MS: 528.1 [M+H]*

5 Example 27
Anthracen-9-yl-[3-(thiomorpholine-4-carbonyl)-[1,4'Ibipiperidinyi-1 "-vl]-methanone

MS: 502.1 [M+H]*

Example 28
1'-(Anthracene-9-carbonyl)-[1.4']bipiperidinyl-3-carboxylic acid (4-trifluoromethyl-
0 phenyl)-amide
MS: 560.1 [M+H]*

Example 29
1'-(Anthracene-9-carbonyl)-[1.4'Ibipiperidinyl-3-carboxylic acid diphenylamide
MS: 568.1 [M+H]*




pi peridin-4-yl)-amde 5 Ms: 555.3 [ MtH] + Exanpl e 49
- (Ant hr acene- 9-car bonyl )-11, 4' ] bi pi pe ridi nyl -3-carboxylic acid
cycl opr opybawiota97 Ms: 456. 0 [ MtH] + Exanpl e 50 10 1' - ( Ant hiP&TdB03/00573
ne-9-carbonyl-[ 1,4 | bipipe rid i nyl-120ca rboxylic acid benzyl-(2-
di et hyl am no-ethyl -amde Ms: 577.3 [ M+H| + Exanpl e 51
Ant hracen-9-yl -f3-(5-nitro-2, 3- d| hydr -1- carbonyl) [1 4' ] bi pi pe
' 4

ri di(gylthl Ahtracehmo- gzg%lf(

nt hr acene- 9- car bony y
(246tr|rrethyl phenyl ) - amde ZGMAZ[NHH]+ Exanpl e 53
1" - (Ant hr n nyl)-F1,4'1 bl pipe rid i nyl-3-carboxylic acid
phenyl am S@% ?}%@12@5@ [ MrH] + Exanpl e 54 25 1'-(Anthrace ne-9-carbonyl)-f1,
4' ] bi pidper i di nyl - 3- carboxyl ic acid |s@@mm;33 yl ami de VB 483.2 [MrH +
Exampl e 55,.] o] Gadpexylic
acid isoprop o] S i - ;
Ant hracen-9-yl -[ 3- (3 4 d| hydro 2I—I—qw_§m_|tigne 1 carbonyl) f 1, 4' | bi pi pe
ridinyl I t.hapone MsS: 532.3 [ M+H + WO 03/ 072197 PCT/ |1 B03/ 00573
123 ExarrpMé %170% ﬁP

Examgle 32
10 1-[1'-(Anthracene-9-carbonyl)-[1,4'bipiperidinyl-3-carbonyl]-piperidine-2-carboxylic

acid ethyl ester

MS: 556.2 [M+H]"

Example 33
1'-(Anthracene-9-carbonyl)-{1,4'bipiperidinyl-3-carboxylic acid (1-methyl-1-phenyl-

15 ethyl)-amide
MS: 534.2 [M+H]*

Example 34
1'-(Anthracene-9-carbonyl)-[1,4'lbipiperidinyl-3-carboxylic acid (2-cyano-ethyl)-

cyclopentyl-amide

20 MS: 537.3 [M+H]"

Example 35
1'-(Anthracene-9-carbonyh-I1,4'bipiperidinyl-3-carboxylic acid (2-cyano-ethyl)-

cyclopropyl-amide

MS: 509.2 [M+H]*

25 Example 36
1'-(Anthracene-9-carbonyl)-[1,4'lbipiperidinyl-3-carboxylic acid (3-acetylamino-

phenyl)-amide

MS: 549.2 [M+H]"

Example 37
30 1'-(Anthracene-9-carbonyl)-{1,4'bipiperidinyl-3-carboxylic acid adamantan-1-

ylamide

MS: 550.3 [M+H]"

Example 38
Anthracen-9-yl-[3-(3.6-dihydro-2H-pyridine-1-carbonyl)-[1,4'lbipiperidinyl-1'-yl}-

35 methanone



Ant hr acen- 9-yl -f3- (3 5-di net hvl - pi perazi ne- 1- car bonyl ) - 11, 4' | bi pi pe
ridinvl-1"-vl]- nethanone Ms: 513.3 [MtH + 5 Exanpl e 58 Ant hrace
n- 9-yl - f 3wE2387dpTet hvl - 2, 3- di hydr o-i ndol e- 1- car bonyl ) -f PCT/IB03/00573
1,4 | bipiperidinyl-I'"- yli-methanone12M5: 546.3 [ MtH] + 10 Exanpl e 59

-(Anthra - yl)-[1,4"1bipipe ridinyl-3-carboxylic acid
(1 isoprop&ﬁ?%&% -propel)-amde Ms: 514.3 [ MtH + Exanpl e 60 15

- (Ant hr acene- 9- car bonyl ) 11, 4" ] bi pi ﬁmmmldls yl - 3-carboxylic acid
(34d|chloro- bc?\n I ! q [ n 61

- (Ant hr acene- 9=¢tar bt F . '
rret hyl - (1-met hyl - 20 pyrr0|ﬂ1d4'1hmﬁvewﬂ’hvla’mvﬂeneth@ion‘él3 3 [IVH—|]+ Exanpl e 62
Ant hr acen- @‘%I éé ]_ﬁ di hydr o-pyrrol e-1-carbonyl)-[1,4"]bipiperidinyl-1"-y
I1- methan 548z [ 468. 3 [ M-H + Exanpl e 63 1'-(Ant hracene-9-carbonyl I ) -
1, 49bi pi peri di nyl - 3-carboxylic aci d egjathpielagnyl -am de Ms: 520.3 [ MtH| +
Exarrpl e 64 30 1'- (Anthracene 9- car b_o,nyl_i,-% [ 4 Ib| p| peri di nyI 3-carboxylic
aCId(l ethnh ; 1l ,ocr—- ery R8-vl)-

- (Ant hr acene- 9-car bonyl) 11, 4 ]blrﬁétﬁgﬁdr@ nyI 3-car boxyl i c acid

(3 chl oro-4-fluoro- 35 phenyl -am de WO 037072197 PCT/1B03/00573
MS: 578.4 [M+H]"

10 Example 41
N-{1-[1'-(Anthracene-9-carbonyl)-[1.,4'bipiperidinyl-3-carbonyl]-pyrrolidin-3-vyi}-

acetamide
MS: 528.9 [M+H]*

Example 42
15 1'-(Anthracene-9-carbonyl)-[1,4'lbipiperidinyl-3-carboxvlic acid (1,3,5-trimethyl-{1H-

razol-4-yl)-amide
MS: 524.2 [M+H]*

Example 43
1'-(Anthracene-9-carbonyl)-[1.4'lbipiperidinyl-3-carboxylic acid benzyl-tert-butyl-

20 amide
MS: 562.3 [M+H]*
Example 44
4-{[1'-(Anthracene-9-carbonyl)-[1.4'bipiperidinyl-3-carbonyl]-methyl-amino}-

benzoic acid methyl ester

25  MS: 564.2 [M+H]*

Example 45
1'-(Anthracene-9-carbonyl)-[1.4'bipiperidinyl-3-carboxylic acid (4-acetylamino-

phenyl)-amide

MS: 549.0 [M+H]*

30 Example 46
1'-(Anthracene-9-carbonyl)-[1.4'lbipiperidinyl-3-carboxylic acid (2-ethoxy-phenvi)-

amide
MS: 536.2 [M+H]"

Example 47
35 1'-(Anthracene-9-carbonyl)-[1,4'bipiperidinyl-3-carboxylic acid ethyl-o-tolyl-amide




124. Ms: 544.2 [ M+tH] + Exanpl e 66
Ant hracen-9-yi -[3-(2-pyridin-3-yl-pvrrolidine-1-carbonyl)-[1
4' | bi pi pewodByi1vdl' -vl |- nmethanone 5 MS: 547.3 [ MtH] + Ex®cplB30573
Ant hracen-9-yl -[ 3- (oct ahydro- qui nol i n@z 1
- car bonyl 1.4 ihipiperidinyl-1"-vll- nmethanone Ms: 538.3 [ MtH + 10
Exanpl YUk sk 3 fByP y [ MeH]
Ant hracen-9-yl -[ 3- ( 2- net hoxynet hyl - p\Erxeﬁigledd,me 1- car bonyl) - [1 4' | bi pi peri di
nyl-1"-yll - rrethanone \V/S¥ 5143__ - .69 | Ant cen 9-vl-[3-(3
4- di hydr o-H=(4 Oz -1 41biRipg 3:6.0;1etframethyl-
nmet hanone MS: 532 3 [I\/H—|]+ ExaPEbﬁ-‘dlﬁ-Q E@mﬁgcen 9- yI F3-(1 3
3-trinethyl -6-aza-bi cycl o[ 3. 2. 1T octane-6-carbonyi)- 20
11 4'] 5 p|M§T55ﬁ$1W+H]¥ yl I -methanone Ms: 552.4 [ M+H + Exanple 71
- (Ant hracene- 9- car bony) -f 1, 4 ]b| p| | - 3-carboxylic acid nethyl-(1-
rret hyl - pi peri d| n- 4- yI) am de Efold Y H + Exgrrpl e 72 I1' - (Ant hrace
¢he4{9rgarhe “ R yirBesarbexylie RIPR {i€ox ol - 5-
yl - et hyl - (5\/@,I 64.3 [ MtH] + 30 Exarrple 73
-(Anthra ne69 arbonyl ) - F1, 4' ] bi pi peri di nyl - 3- car boxylic acid
(1- phenyl -ethyl)- am de ©ME: 520. 3 [ BxEinple 50

10 1'-(Anthracene-9-carbonyl)-[1.4'|bipiperidinyl-3-carboxylic acid benzyi-(2-

dimethylamino-ethyl)-amide

MS: 577.3 [M+H]"

Example 51
Anthracen-9-vI-[3-(5-nitro-2,3-dihydro-indole-1-carbonyl)-[1.4'lbipiperidinyl-1'-yl]-

15 methanone
MS: 563.0 [M+H]*

Example 52
1'-(Anthracene-9-carbonyl)-[{1,4'|bipiperidinyl-3-carboxylic acid (2.4.6-trimethyl-

phenyl)-amide

20  MS: 534.2 [M+H]"

Example 53
1'-(Anthracene-9-carbonyl)-{1,4'lbipiperidinyl-3-carboxylic acid phenylamide

MS: 492.2 [M+H]*

Example 54
25 1'-(Anthracene-9-carbonvyl)-[1,4'Tbipiperidinyl-3-carboxvlic acid isoxazol-3-ylamide

MS: 483.2 [M+H]*

Example 55
1'-(Anthracene-9-carbonyl)-[1,4'bipiperidinyl-3-carboxylic acid isopropyl-phenyl-

amide
30 MS:534.3 [M+H]"

Example 56
Anthracen-9-vl-[3-(3,4-dihydro-2H-guinoline-1-carbonyl)-{1.4'lbipiperidinyl-1'-yl]-

methanone
MS: 532.3 [M+H]"



WO 03/ 072197 PCT/1B03/00573 125 Exanple 74 1'-(Anthracene-9-carbonyl)-f
1,4' | bi pi peridinyl-3-carboxylic acid (1,2 3.4-tetrahydro-
napht hal ewob3gprivam de MsS: 546.3 [M+H] + 5 Exanple 75 PCT/IB03/00573
- (Ant hracene-9-carbonyl )-f 1,49 bi pkperi di nyl -3-carboxylic acid
(3-imdazol -1-yl- propyl)-amde M 524. H + Exanple 76 10
"-(Ant hracene-9-carbonyl)-[1,4'] bi pié@rﬂi‘-w- 3-carboxylic acid

tert-butyl - @ﬂﬁrﬁ@&@g-#@%é dﬁrﬁﬂtﬁ&%g i zire? Dcdrbb M 14 ThighvardyE T -y]- _
(3R)-1' - (Ant'hracene- 9- car bony | pt pe ri1dinyl-3-carboxylic acid

benzyl - 15 isopropyl anide NS 54@-94—'4MEQ]+ Exanpl e 78

(3R -1'"- @@ﬁ@@;ﬁ carbonyl)-[1, 4']bi pi peridinyl -3-carboxylic acid
(3, 5-di rret yl nyly am de 20 Ms: 520. 3 MtH] + Exanpl e 79

(3R) - 1'5- (Ant hracene- 9- car bonyl) [1.4 ridi nyI 3- car boxylic acid
cycl ohexyl I ’ . AR 4€ .

(3R)-1' - (A = OO
1- di et hyl - propyi - am de VB: 48613ﬂﬁ§!ﬂﬂiﬂ_Exanpl e 81 30

(3R -1 h =carbonyl)-f 1,4'1| bipiperidinyl-3-carboxylic acid
cycl ohexyﬁ‘% 5%?”’%@ M5: 526.4 [MH—l] +

Example 59
10

1'-(Anthracene-9-carbonyl)-[1.4'bipiperidinyl-3-carboxylic acid (1-isopropyl-2-

methyl-propyl-amide
MS: 514.3 [M+H]*

Example 60
15 1'-(Anthracene-9-carbonyl)-[1.4'bipiperidinyl-3-carboxylic acid (3.4-dichloro-

benzyl)-ethyl-amide

MS: 602.3 [M+H]"

Example 61
1'-(Anthracene-9-carbonyl)-[1,4'bipiperidinyl-3-carboxylic acid methyl-(1-methyl-

20 pyrrolidin-3-yl)-amide
MS: 513.3 [M+H]"

Example 62
Anthracen-9-yl-[3-(2,5-dihydro-pyrrole-1-carbonyl)-[1.4']bipiperidinyl-1'-yl]-

methanone
25 MS: 468.3 [M+H]*

Example 63
1'-(Anthracene-9-carbonyl)-[1,4'bipiperidinyl-3-carboxylic acid ethyl-phenyl-amide

MS: 520.3 [M+H]*

Example 64
30 1'-(Anthracene-9-carbonvyl)-[1.4']bipiperidinyl-3-carboxylic acid (1-ethynyl-

cyclohexyl)-amide

MS: 522.3 [M+H]*

Example 65
1'-(Anthracene-9-carbonyl)-[1.4'lbipiperidinyl-3-carboxylic acid (3-chloro-4-fluoro-

35 phenyl)-amide




WD 03/ 072197 PCT/ | B03/ 00573 126 Exanple 82 (3R)-

Ant hr acen-

9-vl -f3-(6-fluoro-2-nethyl -3, 4-di hydr o- 2H qui nol i ne- 1- car bonyl ) -

[1, 4" | bi pwpasiodiiayl - 1' -yl | - met hanone Ms: 564.3 [ MtH + 5 Bxanmpox083 ( 3R) -

Ant hr acen-

- nethanone Ms: 513.4 [ M+H + Exanpl e 84 10

(3R -1'"- (MSW%@H@*@ carbonyl)-[1, 4' 1 bi pi peridinyl -3-carboxylic acid

al |yl - cyclohexyl -am de Ms: 538. 4 [ My &E56npl e 85
(3R)-1" - (Ant hr acene- 9- car bonyl 3

15 di et hyl

(3R)-1" - (Ant hr acene- 9- car bonyl ) - [1%1&@%@% r|d| nvI 3-car bxyI ic acid
(4-nmet hyl - thiazol-2-yl -amde 20 . 3 [ MtH] + Exanpl e 87

(3R) - 1'5- ( Anshsaw@fd+9F car bonyl ) - 1, 4' ] bi pi pe ridinyl -3-carboxylic acid
but - 3-ynyl -

(3R)-1" - (Ant hracene-9-carbonyl )-[1, 4

1,4
am‘ zle Ry ]g»“ =y % l

phenyl -am de Ms: 545.3 [%alﬁq ic 7 Example 88

9-yl -[3-(2-ethyl -pi perazi nd24- carbony)-[ 1, 4' ] bi pi peri di nyl -

ridinyl -3-carboxylic acid

-yl

|p|per|d|n | - 3- carbox¥llc acid (4-
« S

phenyl - pyri di Ainthcgh-geyti[8l¢octdfiydrbG@inGlineM-lrboFX Ritpt IbipERridDvEBRY-  Ant hrace
n-9-vl-[3-(2 6-di net hyl - pi perazi ne- 1tr(lzglnrollo1%nyl )-[1 4" | bipiperidinyl-1'-
yl I -met hanone WMs: 513.4 [ MtH] + =
MS: 538.3 [M+H]"
10 Example 68
Anthracen-9-yl-[3-(2-methoxymethyl-pyrrolidine-1-carbonyl)-[1,4'Ibipiperidinyl-1'-yl]-
methanone
MS: 514.3 [M+H]"
Example 69
15  Anthracen-9-yl-[3-(3,4-dihydro-1H-isoquinoline-2-carbonyl)-[1.4'Ibipiperidinyl-1'-yl]-
methanone
MS: 532.3 [M+H]*
Example 70

20

25

30

Anthracen-9-vl-[3-(1,3.3-trimethyl-6-aza-bicyclo[3.2.1]octane-6-carbonyl)-

[1.,4'bipiperidinyl-1'-yl]-methanone

MS: 552.4 [M+H]"

Example 71
1'-(Anthracene-9-carbonyl)-[1.4']bipiperidinyl-3-carboxylic acid methyl-(1-

methyl-piperidin-4-yl)-amide

MS: 527.3 [M+H]*

Example 72
1'-(Anthracene-9-carbonyl)-[1.4'|bipiperidinyl-3-carboxylic acid benzo[1,3]dioxol-5-

yl-ethyl-amide

MS: 564.3 [M+H]"

Example 73
1'-(Anthracene-9-carbonyl)-[1,4'bipiperidinyl-3-carboxylic acid (1-phenyl-ethyl)-

amide
MS: 520.3 [M+H]*



Exanmple 90 (3R)-1'-(Anthracene-9-carbonyl)-f |

, 4" 1bi pi peridi nyl - 3-carboxylic acid di benzyl am de WO 03/ 072197

PCT/ | BO3/W0938721927 M5: 596.4 [ MtH + Exanmple 91 (3R)- PCT/IB03/00573

1' - (Ant hracene-9-carbonyl )-[1 4'] bipilpe ridin |l-3-carboxylic acid

diallylamde Ms: 496.4 [M+H + 5 Exang| 3R)

Ant hracen-9-yl -[ 3-(2-et hyI pi peri di nrrE a_'?n 3 £1nyI) [1,4' ] bipi per| di nyl -1' -yl

| - et hanoné&(Arviracsiig:9 Sl 1 Bz ; . s

3-di hydr o-i ndol e- 1-car bonyl) F1,4' | bi p ridinvli-1"-yll- nmet hanone VB:

518.3 [ M+H| + Exanpl e 94 (3R)- Mﬁlﬁéb—é—ﬁi—f &

n-9-yl - [ 3- (&: es BYM=pij'peri di ne- 1-carbonyl )-[1, 4" | bi pi peridinyl-1"-yll- 15

nmet hanone NMS. 498. 4 ? M+H] + Exanpl e 95

(3R) - At hr acen- 9- yl - [ 3- (3- net hyl - pi peEXaRR7E- car bony! ) - [1 4' | bi pi peri di nyl

-1 -yl - et ﬁl%ceﬁ@-gw,@fb ' '

(3R) - Ant hr acen- pr peridi ne-I-car -

- 1'-v||-rrethanone VE: 498 4 [MIﬂ&QﬂEﬂE’ﬂﬁnple 97 (3R) 1
- (Ant hr acgae apyl)-f 1, 4" 1 bi pi peridinyl-3-carboxylic acid (3-nitro-

phenyl) am ng 5?@%3 g 2 [IVH—|]+ Exanmpl e 98 30

(3R -1'- (Ant hracene-9-car bonyl ) -i 1, 4' EXsinpdi@&6i di nyl - 3- car boxyl i ¢ acid

1, 3‘10?‘_ 1'-(Anthracene-9-carbonyl)-[1.4'lbipiperidinyl-3-carboxvlic acid tert-butyl-(2-cyano-

ethyl)-amide

MS: 525.3 [M+H]*
Example 77
(3R)- 1'-(Anthracene-9-carbonyl)-[1.4"bipiperidinyl-3-carboxvlic acid benzyl-

15 isopropyl-amide
MS: 548.4 [M+H]*

Example 78
(3R)- 1'-(Anthracene-9-carbonyh)-[1.4']bipiperidinyl-3-carboxylic acid (3,5-dimethvyl-

phenyl)-amide

20 MS:520.3 [M+H]*
Example 79
(3R)-1'-(Anthracene-9-carbonvyl)-[1,4'Tbipiperidinyl-3-carboxylic acid cyclohexyl-

isopropyl-amide

MS: 540.4 [M+H]*

25 Example 80
(8R)- 1'-(Anthracene-9-carbonyl)-[1.4'bipiperidinyl-3-carboxvylic acid (1,1-dimethyl-

ropyl)-amide
MS: 486.3 [M+H]*
Example 81
30 (3R)- 1'-(Anthracene-9-carbonyl)-[1,4'bipiperidinyl-3-carboxylic acid cyclohexyl-

ethyl-amide

MS: 526.4 [M+H]*



tetramet hyl -butyl)-amde WMs: 528.4 [MH + WO 03/072197 PCT/1B03/ 00573 128
Exanple 99 (3R)-1'-(A nthracene-9-carbonyl)-f
1,41 bi piwerOBAﬂVny‘! -3-carboxylic acid bis- cyanonet hyl - am ®€T/IRE/004B4. 2

[ MiH + 5 Exanpl e 100 126
(3R)-1' - (Ant hr acene- 9- carbonyl ) -[1, 4%%Mi di nyl - 3-carboxylic acid
cycl obutyl am de WM. 470 3 MH—|] + Ex U

Ant hr acen- 963R)- 4 DG h8.Aeiivdirar2H
14Ib|p|per|d|nyl-l -yI} b nlndI 1.58 H]+ Exarrple 102
(3R)-1'"-(Ant hracene-9-carb = yl - 3-carboxylic acid
et hyl - phenys: 5643 fiiidg MS: 520. 3 [MH—|]+ Exanpl e 103 (3R)-1'-(Anthrace

ne- 9- c%r bonyl )-f 1 49 bi pi peridinyl - g-car tfoxgl ic acid (1-phenyl -

ethyl)~am de 20 MS: 520.3 [ MrH + EXc (3R) -
Ant hr acen- 93k fp@.ﬂ(r&céhgi'
4 ]b| pi peridinyl-1"- yll-nmethanone 05 (3R) -

44 | (Anthracene 9-carbonyl)-f 1 m_lnaqgnseru di nyl - 3- car bonyl ] - pi per azi ne-|
- carboxylys: 803 dpgfdy! ester RF 0.33 (9:1 dichloronethane-nethanol) M

557.5 [ M+tH| + 30 Exarrpl e 106
Example 84

10 (3R)- 1'-(Anthracene-9-carbonvyl)-[1,4'1bipiperidinyl-3-carboxvlic acid allyl-
cyclohexyl-amide

MS: 538.4 [M+H]*

Example 85
(3R)- 1'-(Anthracene-9-carbonyl)-[1,4']bipiperidinyl-3-carboxylic acid (4-

15 diethylamino-1-methyl-butyl}-amide
MS: 557.4 [M+H]*

Example 86
(3R)- 1'-(Anthracene-9-carbonyl)-[1.4'lbipiperidinyl-3-carboxylic acid (4-methy!-

thiazol-2-yl)-amide

20 MS: 513.3 [M+H]*

Example 87
(3R)-1'-(Anthracene-9-carbonyl)-[1,4']bipiperidinyl-3-carboxylic acid but-3-vnyi-

phenyl-amide

MS: 545.3 [M+H]*

25 Example 88
(3R)- 1'-(Anthracene-9-carbonyl)-[1.4'bipiperidinyl-3-carboxylic acid phenyi-pyridin-

2-yl-amide

MS: 569.3 [M+H]*

Example 89
30 (3R)- Anthracen-9-yI-[3-(2,6-dimethyl-piperazine-1-carbonyl)-[1.4'bipiperidinyl-1'-

yl]-methanone

MS: 513.4 [M+H]"

Example 90
(3R)-1'-(Anthracene-9-carbonyl)-[1.4'lbipiperidinyl-3-carboxylic acid dibenzylamide




(3R -4-f |'-(Anthracene-9-carbonyl)-[1 4'I bi pi pe

ridinyl - 3-carbonyl ] - pi perazi ne-1- carbal dehyde RF 0.29 (9:1

di chl or onwolvae21eet hanol ) MS: 513.4 [ MtH + WO 03/ 072197 PETTNBGNSBE73 129
Exanpl e 107 (3R)-Ant hracen-9-yl -{3-[ 427 furan- 2-car bonyl ) - pi per azi ne- |
-carbonyll- f1 4'IDbipiperidinyl-I"-vl)-nmethanon e RF 0.33 (9:1

d| chl ororré%a%‘uﬂrﬂwéhol) 5 MS: 579.4 [ M+H + Exanpl e 108 (3R)-4-f

- (Ant hracene- 9-carbonyl )-11 4'[ bi pigxgfiptH gwl - 3-car bonyl | - pi perazi ne- 1-

carbox lic aC|d tert but I ester RF di chl oro th hanol 10
y v v y P wh)-[1.4'bipiperidinyl-3-carboxylic g(?ld d%ﬂei nr%the )

Ant hracen y 0- 3, 5- di met hvl - nor phol i ne- 4- car bonyl ) -
11, 4' | bi pll\[a%rjligoé?wﬂﬁf-yl | - met hanone The title conmpound was prepared from

meso- 355- di met hyl nmor phol i ne (D Endelw al . synt hesis, 1994, 66). MNS:

(m 4H) 5. 2%t ; S . 2 ““
3.97-3.79 (m 1 H, 3.79-3. 66 (m @mgnoa 65- 3. 54 (m 1 H), 3.54-3.43 (m
2H), 3.26-3,20 (d JH J = 13.3 Hz), 3.04- 20 2.77 (m 4H), 2.77
1H),25N§5318?‘(£B('+ , 2.31 (tm 1 H J =10.4 Hz), 2.13 (tm 2H
Hz), 1.81-1.64 (m 3H), 163146(mxa}_7b_;g346141(m 2H) 1.41-
(m 6H). Exanple 110 (3R) Anthrace n- 9- vyl 3 C
5R—d|r1ﬂthvl BB AREIrAGE 3r{BSrdinydre-ingo)
-yl I - et hanone The t|tIe corrpoun@tm@ngr epared from
(R R) - 3, 5- di net hyl nor phol i ne whi ch was prepared by a procedure anal ogous
to that ded8r518ed[M¢HID. Enders et al. Synthesis, 1994, 66.

Example 94
(3R)- Anthracen-9-yl-[3-(2-methyl-piperidine-1-carbonyl)-[1.4']bipiperidinyl-1'-yl]-

15 methanone
MS: 498.4 [M+H]"

Example 95
(3R)-Anthracen-9-vl-[3-(3-methyl-piperidine-1-carbonyl)-[1.4'bipiperidinyi-1'-yl]-

methanone
20 MS: 498.4 [M+H]"

Example 96
(3R)-Anthracen-9-yl-[3-(4-methyl-piperidine-1-carbonyl)-[1.4']bipiperidinyl-

1'-yll-methanone

MS: 498.4 [M+H]"

25 Example 97
(3R)-1'-(Anthracene-9-carbonyl)-[1.4']bipiperidinyl-3-carboxylic acid (3-nitro-

phenyl)-amide

MS: 537.2 [M+H]*
Example 98
30 (3R)-1'-(Anthracene-9-carbonyl)-[1.4'bipiperidinyl-3-carboxylic acid (1,1,3.3-

tetramethyl-butyl)-amide

MS: 528.4 [M+H]*



M5: 514.4 [MtH + 30 1H-NWR (CDCI3) b 8.42 (s, 1 H), 8.02-7.74 (m 4H),
7.53-7.39 (m 4H), 5.19 (brd, 1 H J = 15.0 Hz), 4.05-3.96 (m 2H),
3. 96- 3. 85wOmmB/02Hy7 3.64 -3.52 (m 2H), 3.20 (dm 1 H J PCIEBI3/tHE)3
3.03-2.80 (m 4H), 2.71-2.58 (m 1 H)1282.54-2.37 (m 2H), 2.18-2.03 (m
3H), 1.80-1.66 (m 3H), 1.36-1.27 (m 03/ 072197 PCT/1B03/00573 130
Exanple 111 (3R)- Anthrace -9-yl-[3- %M
3-di et hyl - nor @ sntara 9192 ' hiperiskimyil-giqa id biset hanone
The title corrpound was pr epar ed fa%)n i t hyl nor phol i ne whi ch was 5
prepared from 2-net hyl - 2- am no- p%'parrgﬁa%hggl ycol al dehyde di ner by a
procedure MSah@rgBl[lM+Hﬁ t hat descri bed by D Enders et al . Synt hesi s, 1994,
l\/% 514.4 [ M+tH] + ' H- NMR ( CDCl 3) (Os , 8.05-7.77 (m 4H),
757743(m4H) 5.27 (brd, 1H§——Q—I§—&—|—Iz)381369(m2l-|)
3.53-3.36 (m 2(hR)- 8- ABipipk¥din I%—cérﬁox icacil3- 7 Hz),
3.06-2.83 (m 5H), 2.57-2.51 (m 2 2.31-2. .90-1.71 (m
6H), 1.40-1.36 (m 6H), 1.32- 1.3%yclogit € Exanple 112
(3R) - Ant hrgsesrds HEIF (3S, 5S-di net hyl - nor phol i ne- 4- car bonyl ) - f
1, 4" | bi pi peridinyl - -yl -met hanone 15 The title conmpound was prepared
from (S,S) -3, 5-di net hyI mor phol i ne ( DEx®@nplerlflet al. Synthesis, 1994, 66).

VB: 5445 [ MrH t3i-abMR 5 i m 4H),
7.54-7.42 (m 4 , ) : , .5'. 2H), 3.98
(m 1 H, 3.69-3. 56 (m 2 14' idi j |-1'- -mef@ndne 13.7 Hz), 3.04-2.78 (m
2.72 @5%’_%—?,\”#%50 (m 1 H, 2.39-2.22 (m 1 H, 2.22-2.05 (m 2H),
185170 69143(m 3H), 1.39-1.32 (m 6H), 1.31- 1.18 (m 1
H). Exanple 113 (3R)- Example 102
4-T1 Ant ] carponyl | - 3-net hyl - 25
i Leragl o {_;ﬁ ' ; l.3-C rLox li§ cid etRyl-phenvle Y
15 amide
MS: 520.3 [M+H]"
Example 103
(8R)- 1'-(Anthracene-9-carbonyl)-[1.4']bipiperidinyl-3-carboxylic acid (1-phenyl-
ethyl)-amide
20 MS: 520.3 [M+H]*
Example 104
(3R)- Anthracen-9-yI-[3-(3.4-dihydro-2H-quinoline-1-carbonyl)-{1.4'Ibipiperidinyl-1'-
vl]-methanone

MS: 532.3 [M+H]*

25 Example 105
(3R)- 4-[1'-(Anthracene-9-carbonyl)-[1.4']bipiperidinyl-3-carbonyl]-piperazine-1-

carboxylic acid ethyl ester
Rr 0.33 (9:1 dichloromethane-methanol)
MS: 557.5 [M+H]*

30 Example 106
(3R)-4-[1'-(Anthracene-9-carbonyl)-[1,4'bipiperidinyl-3-carbonvi]-piperazine-1 -

carbaldehyde
Rr 0.29 (9:1 dichloromethane-methanol)
MS: 513.4 [M+H]*




(?’RD- Ant hracen-9-yl -[3-(2, 3,5, 6-tetranet hyl - pi perazi ne- 1-carbonyl)- 11
éxl bi Ipl pe‘;cledog/rg%zlj- 1 -yljl ]:met h?goR;]e130[ VE: §41. (5 [ MMH + The fol | owi ng

anpl es r epare rom -1'-[2, 6- bi s- (4-chl or o- ph@ayi1Be3/00573
pyridi ne-4-carbonyl]-[1,4"]bipiperidiieyl -3-carboxylic acid ethyl ester and
commercially obtained am nes using p ocequr anal ogous to those descri bed
above: WD 03/072197 PCT/ | B03/ 00573 Eé@l—ﬂ-%lﬁpl e 115
(3R)-1"-[2, 6- Bi gar)4nithesrpo RS Juriry-picaiiv F 1Lafbbpyl-1 bi pi peri di nyl
;13 hf:ar boxylhl c acid tert- utgxy-am de |1?F 0.77 (4.1

i chl or oret hane- met hanol )  [s4'iipipesciny1}-yli-mpthagonem| e 116 (3R) -
f3-(Azeti di n@g% ﬁll’oi‘,mwﬁ}]e{hénén{é%éﬂogeri di nyl -1"' -yl 1-[ 2, 6- bi s- (4-chl or o- phe
%I )57%y6||g M[Mﬂyﬂé ianone RF 0.69 (4:1 dichloromet hane-net hanol) 10

SH5T mpl e 117
(3R -1'- [2 6- Bi s- (4-chl oro- phenyl)-p carbon |1 -F1,4"]Db! pi pe
E|4d| ngl hI- carboxylic acid neth I-(l;B(équ IBG\Dé dl% 4 yI) a]m dg EF 0. 09
1 di chl or/gRg: ' 2

[ 2, 6-Bis-(4-chl ro phenyl)-p ridin-4- I 3 ydro | erldlne 1- car bon
1)- [1, 4 Ibipiperidinyl- w’éﬂ?ﬁé}%ﬁ%‘@éﬁ%&ﬂ (4ylIOIO Y

di chl or oneg haipe mtoﬁmmbmethaﬁemthm.o [ MrH] + Exanpl e 119

(3R -[2,6-Bis chl or o- phenyl ) - pyridi n-4-yl | -f3-(3,5-di met hyl - pi perazi ne-|
~ car B8nyINS :[5é545 i peridinyl-1" -yl |- met hanone RF 0.22 (41
di chl or onet hane- et hanol) 25 MB: 634gxarhpeHbe

(3R)-Anthracen-9-yl-[3-(meso-3.5-dimethyi-morpholine-4-carbonyl)-

11.4'bipiperidinyl-1'-yl]-methanone

The title compound was prepared from meso-3,5-dimethylmorpholine (D. Enders
15 et al. Synthesis, 1994, 66).

MS: 514.4 [M+H]"

'H-NMR (CDCls) 5 8.44 (s, 1H), 8.00-7.74 (m, 4H), 7.565-7.41 (m, 4H), 5.21 (dm

1H, J = 13.3 Hz), 4.38 (m, 1H), 4.07-3.98 (m, 1H), 3.97-3.79 (m, 1H), 3.79-3.66 (m,

2H), 3.65-3.54 (m, 1H), 3.54-3.43 (m, 2H), 3.26-3.20 (dm, 1H, J = 13.3 Hz), 3.04-
20 2.77 (m, 4H), 2.77-2.57 (m, 1H), 2.57-2.38 (m, 2H), 2.31 (tm, 1H, J = 10.4 Hz),

2.13 (im, 2H, J = 9.1 Hz), 1.81-1.64 (m, 3H), 1.63-1.46 (m, 2H), 1.46-1.41 (m, 2H),

1.41-1.20 (m, 6H).

Example 110
(3R)- Anthracen-9-vI-[3-(3R.5 R-dimethyl-morpholine-4-carbonyl)-[1.4']bipiperidinyl-

25 1'-yl]l-methanone

The title compound was prepared from (R, R)-3,5-dimethylmorpholine which was
prepared by a procedure analogous to that described by D. Enders et al.
Synthesis, 1994, 66.
MS: 514.4 [M+H]"

30 'H-NMR (CDCls) & 8.42 (s, 1H), 8.02-7.74 (m, 4H), 7.53-7.39 (m, 4H), 5.19 (brd,
1H, J = 15.0 Hz), 4.05-3.96 (m, 2H), 3.96-3.85 (m, 2H), 3.64 —3.52 (m, 2H), 3.20
(dm, 1H, J = 13.7 Hz), 3.03-2.80 (m, 4H), 2.71-2.58 (m, 1H), 2.54-2.37 (m, 2H),
2.18-2.03 (m, 3H), 1.80-1.66 (m, 3H), 1.36-1.27 (m, 3H).



Exampl e 120 (3R)-
[ 2, 6-Bi s-(4-chl oro-phenyl)-pyridin-4-yll-[3-(4-nethyl-piperazi ne-I|-carbonyl

)- 11, 4' Iwopspexipdi nyl -1 ' -yl | -met hanone RF 0.22 (4:1 PCT/IB03/00573
di chl or onet hane- net hanol ) 30 Ms: 620.110 [ I\/H—I] + Exanple 121
(3R). 41" -[ 2, 6-Bi s-(4-chl oro-phenyl) - «3‘14 carbonyl ]-11, 4' | bi pi peri di nv

| -3-yl}-(1, 4- dioxa-8-aza-spiro[4.51 nmet hanone RF 0.38 (9:1

di chl or 0”E‘?émnﬁnmmr@bl)rsw@m%@tmmarpﬂGTMd-B@amaﬁﬁlw A'¥sperldBiyl-663. 2

[ MtH] + Exanple 122 (3 R)- f2

6- Bi s- (4- chl or o- phenyl ) - pyri di n- 4¥4:methaqong_ pyrrol i di n- 1-yl - pi peri di ne- 1-
car bonyl ) 'I[I"ﬂ:;  tftie! RRIoRRE 'vfis'ﬁfépa*ed Wb mnﬁé}%ﬁlor&\oﬁﬁe Qhik b 1

di chl or onet hane- net hanol | owi ng Exanpl es were
prepar &d farepared Rpmi2-njett ﬁ%wn@wqupqnykarm glgcalaldehyde dimer by a

car bonyl ] F{, SHutOLRUIBGE oW bR 2 g &t py,bmss% SlogAI%h,

conmmer ci al am nes using p oce ures ana ous 'to those descri bed
above 10 maanmle[MJaa] (3R) -

éi&?@ﬂiﬁ% (R & R R gr e S P B s e §5,15
(3R - 1" - (1H,9-Di pbedyy) 3.py+318Y (rg-28) CREDBBA (), RH), 3.37-3.30 (m, 2H), 3.23 .
%,54 ]635"5"%‘{,}4”2('5;1%%"%3@ % §§§C' P %74 8 %mzzﬁ)r %155)18 QLo ) -am de

- (2, 6- Di phgay 171 [, i66h),nead1 Gar (BpBK),) .84, 1434 i piHper i di nyl - 3- car bonyl | - 2, 5-

20 di aza-bi cycl o[ 2. 2. il ] hept ane- 2 carboxylic acid tert-butyl ester Ms:
650.5 [ MtH] + Exanpl e 126 (3R)- (25@@&{6343 | - pyri di ne-4-carbonyl ) -f

1,41 'bipi p%ﬁ)ﬁﬂﬂﬂa@éﬁ-@aﬁ#’@(@&éS—dﬁ‘ﬁétﬁivl-morpholine-4-carbonvl)-[1 4'Ibipiperidinyl-
1'-yll-methanone

15  The title compound was prepared from (S, S)-3,5-dimethylmorpholine (D. Enders et
al. Synthesis, 1994, 66).
MS: 514.5 [M+H]"
'H-NMR (CDCl3) & 8.46 (s, 1H), 8.05-7.77 (m, 4H), 7.54-7.42 (m, 4H), 5.23 (brd,
2H, J = 13.3 Hz), 4.11-4.02 (m, 2H), 3.98 (m, 1H), 3.69-3.56 (m, 2H), 3.16 (d, 1H,
20 J=13.7 Hz), 3.04-2.78 (m, 4H), 2.72 (m, 1H), 2.50 (m, 1H), 2.39-2.22 (m, 1H),
2.22-2.05 (m, 2H), 1.85-1.70 (m, 3H), 1.69-1.43 (m, 3H), 1.39-1.32 (m, 6H), 1.31-
1.18 (m, 1H).
Example 113
(3R)- 4-[1'-(Anthracene-9-carbonvyl)-[1.4"]bipiperidinyl-3-carbonyl]-3-methyl-

25 piperazin-2-one
MS: 513.5 [M+H]* ‘

Example 114
(3R)- Anthracen-9-yI-[3-(2,3,5.6-tetramethyl-piperazine-1-carbonyl)-

[1.4'bipiperidinyl-1'-yl]-methanone

30 MS: 541.5 [M+H]"
The following Examples were prepared from (3R)-1'-[2,6-bis-(4-chloro-phenyl)-
pyridine-4-carbonyl}-[1,4'bipiperidinyl-3-carboxylic acid ethyl ester and
commercially obtained amines using procedures analogous to those described

above:



met hoxy-nmet hyl -am de 25 Ms: 513.4 [ MtH] + Internedi ate 23

[1, 4" | bi pi peridinyl-3-carboxylic acid diethylam de

3- Di et hylwerobamayt - [ 1, 4' ] bi pi peri di nyl -1' -carboxylic aci dPCanBeinesyd ester
was prepared fromtert-butyl 4-oxo-13tpiperidinecarboxylate and N, N 30

di et hyl ni pecot am de by a procedure apal 0o Q to that described for
Internediate 1 (48%yield). This COEE%@&Q&?@ 5 g, 9.52 nmml) was

depr ot ect ed b%&ﬂ)ﬂeg!,@‘rBr&T-(zMihﬁJio-thd_‘{IEngrféli-@érlbdm_][‘_I, £bpideriapgtat e (90 nl)
as described tor Internediate 2. The hydrochloride salt was dissolved in
water (20 mL) and the pH ao‘%ﬂwc—é@g—ﬁiﬁ-ﬁwﬁiti on of 6M sodi um

hydr oxi de Fgg)ég”@ﬁ\ dncﬁHrémElh’éhé'fnﬁ‘etH@f%l)eXt racted with WO 03/072197
PCT/1 B03/ 00573 "133 di chl oronmethane (x3), the organic extract was dried

wi th adhydVSue0%dHVtM sul fate and evaporated to dryness under vacuumto
give the title conpound (1.9 g, 76% gyg eN b (CDCI3): 3.33 (g, 2H,
J=7Hz); 3.31 (q, 2HJ7Hz)317(d J125112)289(m2H)
2.71 (m 1B w124 Wipiderid] V]-[R16-bigHH}-chilorto-hery :

1 H:; 1.83 (m 2H) 175(m2 L, 6 14m 4H; 1.16 (t, 3H J=7.1
Hz); 1.07 (t, 3H, J=7.05Hz) NB@—?&—XEW-&?*&? he foll ow ng Exanpl es were
prepared fRoOG$ 4:4 dlchioporpethade-mydthahalar boxylic acid 10 diethyl am de by a

procedure an; 0 o that described in Exanple 1 using comrercially
avai | gﬂl e 'ﬁgra#&g%t@f erwi se noted) acid chlorides or carboxylic acids
whi ch were converted to their acid chkahplgg3zusi ng a procedure anal ogous to
that descri bed for IntermeP| ate 3I Exarrple 127 15 L

- (Acri di ne-'94% ShBisy(4rcnlofo-pRenylyayrtaime dscargonyl-id di et hyl anmi de

RF 0.32 (9:1 di chl or@%@wsc.mé@@{%i nMi-pheadia- iﬂg’aﬂnﬁe'fxa”m e 128

- (Phenant hr ene- 9- carbon prpe ridinyl-3-carboxylic acid
d| et hyl anifk0.09#: Rﬁlcblozcsn@tganemqimwonet hane- met hanol ) MS: 472.4 [ M+H] +
Exanplig 148s: 650.0 [M+H]*

Example 118
(3R)- [2,6-Bis-(4-chloro-phenvy)-pyridin-4-yI]-[3-(4-hydroxy-piperidine-1-carbonvyl)-

[1.4'Ibipiperidinyl-1'-yl]-methanone
Rk 0.42 (4:1 dichloromethane-methanol)
20  MS: 621.0 [M+H]* ‘

Example 119
(3R)-[2.6-Bis-(4-chloro-phenyl)-pyridin-4-yi]-[3-(3,5-dimethyl-piperazine-1-

carbonyl)-[1.4"bipiperidinyl-1'-yl]-methanone
Rr 0.22 (4:1 dichloromethane-methanol)
25 MS: 634.2 [M+H]*

Example 120
(3R)- [2,6-Bis-(4-chloro-phenyl)-pyridin-4-yl]-[3-(4-methyl-piperazine-1-carbonyl)-
[1.4'Tbipiperidinyl-1'-yl]-methanone
Re 0.22 (4:1 dichloromethane-methanol)
30 MS: 620.1 [M+H]"

Example 121
(3R)-{1'-]2.6-Bis-(4-chloro-phenyl)-pyridine-4-carbonvl]-[1.4'Tbipiperidinyl-3-vI}-(1 .4-

dioxa-8-aza-spiro[4.5]dec-8-yl)-methanone
Rr 0.38 (9:1 dichloromethane-methanol)




-(123
4- Tetrahydr o- acri di ne- 9-car bonyl ) - F1, 4' | bi pi peri di nyl -3-carboxylic acid
di et hyl anwo@3/0299RF 0. 40 (4:1 dichl oronet hane- et hanol ) MBCTABU3/@5T3IViFH] +
Exanpl e 130 1'-(2-Ethoxy-naphthal end3Z-carbonyl)-[ 1 4'1 big ipe rid i
nyl - 3-ca | ;d diethylamde 30 RF 0.34 (9:1
di chl oromﬁ% %@3 ?riMﬁ Lol ) MS: 466.3 [ MtH + WO 03/ 072197 PCT/1B03/ 00573 134
Exanple 131 1 '-f6-Chloro-2-(4-chl orgx@h%@yﬂg)g qgui nol i ne-4-carbonyl | -f 1
4' 1 bi pi peridinyl 3 carboxyl | Cc aci d di et hyl am de ) Exaqu e 132
(3R) 1'-f7- ChBres. 4 ‘ AV i-(3 o e
f1, 4" bi pi peridinyl -3- B . 1(;1-3 ; nEinﬁFhXé]@ﬁ@tﬂ&d\@ 581.0 [IVH—|] + Exanpl e
133 10 (3R)-1'-(2- r|d|n- -yIr-6- uor omet hyT - qui nol i ne-4-carbonyl)-[1
4' | bi pBperRw?. ﬁ9l(43 id¥gromriane- "éﬁih@m!l)l ethyl ami de MS: 568.1 [ M+H + Exanpl e
134 1° (2M$ ﬁg)“l_l]-»pyrl di ne-4-carbonyl)-[1 4'I| bi pi peridinyl -3-carboxylic

hyl am"de

acid 5 die The title conpound was prepared from
2, 6- di pherifHd fs»waiogtExahwlea(y'veiemF@Ired/\bi@n (8B}- a'i[ﬂ;@euildwwf-wri@et@ a procedure

analo ous to t hat t 972, 15,
S08. v SpRoo A A S E R tRas S Og iR oSk & potpmififan PoERes 977
2H), 7.53- a?nlﬂ@s (Jﬁmg‘fbhbcedéreﬁlhna(o@t‘msfbthbse]d@schBedabiz\)e 3.74 (brd, 1 H J =
13.3 k), 3.45-3.24 (m 5H), 3.14 (bpt, 1 J:121Hz)298270(m
4H), 3962 (brt, 1 H J = 11.2 Hz), 2—&@%—2@-. S(m 1 H, 2.24- 2.11 (m 1

H, 2.02-1. (%2?)-(["”—(216 ﬂ)pheﬁvlﬁﬁ'ndlﬂae@&e(rlﬁﬁmvﬁhﬂ) A'BipPeridin@B-(IM2-&td-5-a2a-18 (t,
3H, J =7.1 Hz), 1.07 (t, 3H J 7.1 Hz) .
bicyclo[2.2.1]hept-5-yl)-methanone

MS: 551.5 [M+H]"

Example 124
15 (3R)- 1'-(2,6-Diphenyl-pyridine-4-carbonyl)-[1.4'Tbipiperidinyl-3-carboxylic acid bis-

(2,2 2-trifluoro-ethyl)-amide

MS: 633.3 [M+H]"

Example 125
(3R)- 5-[1'-(2,6-Diphenyl-pyridine-4-carbonyl)-[1.4'lbipiperidinyl-3-carbonyl]-2,5-
20 diaza-bicyclo[2.2.1]heptane-2-carboxylic acid tert-butyl ester
MS: 650.5 [M+H]*
Example 126

(3R)- 1'-(2.6-Diphenyl-pyridine-4-carbonvyl)-[1,4'lbipiperidinyl-3-carboxylic acid

methoxy-methyl-amide

25 MS: 513.4 [M+H]* ‘
Intermediate 23

[1.4']bipiperidinyl-3-carboxylic acid diethylamide
3-Diethylcarbamoyl-[1,4"bipiperidinyl-1'-carboxylic acid tert-butyl ester was

prepared from tert-butyl 4-oxo-1-piperidinecarboxylate and N,N-

30 diethylnipecotamide by a procedure analogous to that described for Intermediate 1
(48% yield). This compound (3.5 g, 9.52 mmol) was deprotected by treatment with
hydrogen chloride in ethyl acetate (90 mL) as described for Intermediate 2. The
hydrochloride salt was dissolved in water (20 mL) and the pH adjusted to 13-14 by

addition of 6M sodium hydroxide solution. This mixture was extracted with



5 Exanple 135 (3R)-1'-(Anthracene-9-sulfonyl)-f1

4' | bi pi peridinyl-3-carboxylic acid diethylamde W 03/072197 PCT/|1B03/ 00573
135 Ant hreoene7A9sul f onyl chl ori de was prepared accor di ngPCa/IBoB200sT30Ccedur e
described by B.E Bauer in US Patentt35030631.

3R)-[1, 4']Bi di nyl - 3- car boxyl| d

ot od widanmmSthaReERY Thecibans HeTdshaar Semut FUREIOG BB AUAE | hose

d bed By Feba)t |
conpound (@?Zé@ﬁé%%‘%ed%&w“%*‘?@“% e Do s "N 508, 2
[M+H]+ 1H-NMR (CDCI3) b 8.44 (s, 1 H), 8.09-7.90 (m 3H), 7.85-7.75 (m 1

, 7.60-7% 3 04 2H) ,
3 - (dm Tﬁﬁwaﬁd@rﬁ’c‘g‘l 3§§33|émrﬂgH%)6§31%§-%ﬁ J—%Hi'¥)3174(§i%%2H4 H( m :H)13.0
Hz), 2580-J2185BHz))2.89 t, 2H); 8(:712(m43H1 A6, 21, @224% 2 (t12hY) |

2 21 2. 11( 65 (m

1.58 ‘IPI&é %19\’2%@]1@ g%:;g Séf—rﬁ %ﬁ%’#e&%(‘lm H)éxpeng)B%% wer e
prepar ed fJ=gmHz);, 40T ki BHpe+7. @mayl _-3 yI nor phol i n-4-yl - met hanone using an
anal ogous I\W%OCC 41@? @ that described above for the 15 preparation of
Exanpl e 1. 6 (3 R) -

[ 7- Chl or 0-T21e(f6H<5WIh EQamprRBeYWere Brepatdiyfrorn (i, AtHipipe rdinl-B-daBodxyir adid| i ne- 4-

carbon rl -r| eri |nI anane RF_0.

di chl apon@maw@mrﬁmfa%@ma b Fuplooe s oA, B il bsind

(3R) - 12- (4ofirhérciatparimmbis-( ﬁmaﬁ@mbwﬂw n@tbumﬁd wlbnde%drrmrmhwdm car bonyl
)- Fl ,4"1Dbipiperidinyl-Il' | - met hanone NG [ I—A] Emrrple 138
(3R) [4 which were converted tot elr acid chlorides using a procedu e an logous tot

-Bi s-(4- %IsQFt%dﬁB?Wér?rfeHiht§85l”' azin-2-yl|-[3-(morpholine-4-carbonyl)-
[1 4' | bi pi peridinyl-1"-vll-nmethanone The title conmpound was prepared from

4, 6-bi s-(4-chloro-phenyl)-[1, 3,5]triazine-2- carboxylic acid which was
obt ai ned by a procedure anal ogous 2ijescri bed by 30 J.S. Gllespie et
al. J. Heterocyclic Chem, 1971, 8, 723.

15 1'-(Acridine-9-carbonyl)-[1.4'bipiperidinyl-3-carboxylic acid diethylamide

Rr 0.32 (9:1 dichloromethane-methanol)
MS: 473.3 [M+H]"

Example 128

1'-(Phenanthrene-9-carbonyl)-[1,4']bipiperidinyl-3-carboxylic acid diethylamide

20 Rk 0.25 (9:1 dichloromethane-methanol)
MS: 472.4 [M+H]"

Example 129
1'-(1,2,3,4-Tetrahydro-acridine-9-carbonyl)-[1,4'bipiperidinyl-3-carboxylic acid
diethylamide
25 © Rg 0.40 (4:1 dichloromethane-methanol)
MS: 477.4 [M+H]"

Example 130
1'-(2-Ethoxy-naphthalene-1-carbonyl)-[1,4'lbipiperidinyl-3-carboxylic acid
: diethylamide
30 Rr0.34 (9:1 dichloromethane-methanol)
MS: 466.3 [M+H]"




RF 0.24 (19:1 dichl oronet hane-nethanol) Ms: 609.0 [ MtH] + WO 03/ 072197
PCT/ 1 B0O3/ 00573 136 'H- NWMR (CDClI3) b 8.57-8.50 (m 4H), 7.51-7.41 (m 4H),
4.80 (bd,wooBf7219% 13.0 Hz), 3.71-3.51 (m 7H), 3.51-3.42chnBozd573 3. 08
(tm 1 H J =12.2 Hz), 2.93-2.76 (m43H), 2. 73 2.63 (m 1 H, 2.63-2.52
(m 1 H, 2.50-2.37 (m 1H), 2.2%2mb% {49 2.00-1.92 (m 1 H),
1.84-1.72 (m 3H), 1.72-1.38 (m 4H)‘mép‘m—5 13C—NI\/R(CDCI3) 6

172. 76, 171. 28L-[dmtkﬂa,2(Zlﬁ:BllcE&phéﬁ&ﬂ)—&ﬂnohﬁ@&é’ﬁbo?}@%,5gblpl%38ng33 66. 93,

66. 82, 62.34, 52.47, 52.20, 49.46, 49, 14 41. 38,
39.66, 39.62, 28.44, 28.15, %&@@me 25.39. Exanple 139 (3R)-
[2(3SB|str|quororrethyI phenyl) - 6-fl uoro-quinolin-4-yl]-[3-(norpholine-
4- 10 garbonyl)-11, 4' | bi pi peridinyl-1"-vll-nethanone MsS: 667.1 [ MtH] +
Exarrp|§ 140 (3R)-[2-(2,6 Dfluoro-p@@@ﬂﬁi@gfluoro aui nol i n-4-yl ]

(nor phol i ne-4- ' e¥ AN 15 Ms: 567.1
[ MFH] + Exanpl e 141 3-[N ]

4' ] bi pi peridinyl-1I" Bl id di dmideet hanone The title
conpound Wi$ 584 @ m from 3- phenyl napht hal ene-1 - car boxylic acid 20 which
was obt ai ned accorJ g to a procedure described by G Gardina et al. J.
Med Chem, 1997, 40, 1794. Ms: 512.5 [ MtH] + Exanple 142 (3 R)-

(3-Met hyl - 2- phenyl aui nol i n-4-yl Ek&npladBfhol i ne- 4-carbonyl )- '.5

11, 4 L i pip di I-.I_ -vl | - thanone The title corrpound_vvas prepared from
3- et WY1 - 22Belra- Py A yayigolingr4-epripmdi 1w gridingle® accor di ng
to a procedure descrl bed by &KrbbaG&8¥d i St er nbach Synt hesis, 1993,
993. Ms: 527.3 [] Hi|_|+ WO 03/ 73
MS: 568.1 [M+
Example 134
1'-(2,6-Diphenyl-pyridine-4-carbonyl)-{1.4']bipiperidinyl-3-carboxvlic acid
5 diethylamide '

The title compound was prepared from 2,6-diphenylisonicotinic acid which was
obtained according to a procedure analogous to that described by P. Blumbergs
etal. J. Med. Chem. 1972, 15, 808.

MS: 525.3 [M+H]*

0 "H-NMR (CDCls) & 8.20-8.13 (m, 4H), 7.79-7.75 (m, 2H), 7.53-7.40 (m, 6H), 4.74
(dm, 1H, J = 13.1 Hz), 3.74 (brd, 1H, J = 13.3 Hz), 3.45-3.24 (m, 5H), 3.14 (brt, 1H,
J=12.1 Hz), 2.98-2.70 (m, 4H), 2.62 (brt, 1H, J = 11.2 Hz), 2.40-2.28 (m, 1H),
2.24-2.11 (m, 1H), 2.02-1.92 (m, 1H), 1.85 -1.68 (m, 3H), 1.66-1.37 (m, 4H), 1.18
(t, 3H,J =7.1 Hz), 1.07 (t, 3H, J = 7.1 Hz).

ul

Example 135
(8R)-1'-(Anthracene-9-sulfonyl)-[1 41bipiperidinyl-3-carboxylic acid diethylamide




137 Exanpl e 143

(3R) - (5, 7- D met hyl - 2- phenyl - gui nol i n-4-yl ) -[ 3-(nor phol i ne-4-car bonyl ) -

[1, 4" ] bi pwpaesiotiiayl - 1' -yl | - met hanone Ms: 541. 3 [ MtH] + 5 BXanmpbzo0i7s4

" - (Ant hr acene- 9- car bonyl) [ 1,4']bipBpe ridinyl-3-carboxylic acid benzyl

ester [1,4 arbox I|c cid ester hy Iorlde and

ant hr acend -raegfe%g ﬁorﬁ%FfB?” Wik PEPR C@Br(ﬁﬁqﬁéh%prﬁ%@é@&% gl ogous to

that descryleg, Bab@*ﬁﬁ’ U atbieanzos 3. (3}39; qubrp@n@mymcammuadd 10 RF 0. 42

(19:1 di chl'or onet hane- et hanol ) 1H NWVR (CDCl 3) b 8.45 (s,

1 H), 8.o4liethylamidg (OMQ)mmxpl)g;\@.sTeaqeq With #)ip sulfpngghfor@g unfi cg\q)tlong 18 (brd,

1H J=1

3.06- 2. 923‘5{’%}'&3@«? ,tég‘.%g%é %béqbﬂ,g‘y%foﬁf%& ké?@'%&%‘-zxza.}nége ?‘ ?rﬁ) é'i'biﬁl)h? 2. 62-2.53

(m 1 8), tmscamcbuadm6(?rmg156%) 2.44-2.35 (m 1 H), 2.26-2.13 (m 1 H),

210200 A 1.80-1.63 (m 2H), 1.58-1.39 (m

1.35 Pﬁ:’ﬁﬁ& dic]’f%?‘%“ﬁixl‘aﬁéf'{e[maf}f@ and 146 (m 20 (

(Ant hratt&rm)sge H\A-FPH)]E‘.')nyI 1)-[1, 4 1b| pi peridinyl - 3- car boxyl ic acid isopropyl

Si? & 20 THAHRIERCT SR, AL RIS i ) LR L T ezl ana

i ggp:ﬂ?pyl nms?gy ,5.1Drai e d 283, g:lrz()rzi DMSM.(S'A 3ty 3. Zmazrgdilss‘bi:gecs i 2 rsrﬁt ?fggl
t(Jnder %&géﬁp@h%%ﬁg FE' Qur 9%?9%%%5%%@3 i@)ﬂ 23‘13‘/3 ?4%23 renmoved
by fil trat(.lnogH) toheo- aqbwmnuH) -2Mape, f)ed. 19mies (nva)umosnds3 (e ni xture

purified by chronato y on 25 silica elutjng with a gradient of 2.5%to
40% et ha ) 1ok o 2Bt R 5 . g £7-1 18/, b,

- (ant hr %%WSH&V:H%EQ&HM& Wefe &ebardal fRﬁﬁ [diy [b(él?é}rdﬁ@'l B%bﬂdr;ﬂwdﬁﬁmdyli sopr opy!
ester (Exa ng) eluting first
(anthr&@%ﬁ@@ﬁdﬁ*ﬂﬂﬁﬂ/@’)moq%s@r?% rterthat Wr'@e%%!?qy@x‘g;ﬂhe acid (Exanpl e

146 ? S%ar%@nooﬁg(a glq di chl oromet hane-net hanol) 30 MS: 459.5 [ MrH] +
(Exanpl e 0.50 3 'di chl or onet hane-net hanol ) M. 417.3 [ M+H| +

(Exanpl e 146) WD 03/ 072197 PCT/ | BO3/ 00573
Example 136

(3R)- [7-Chloro-2-(4-chloro-phenyl)-6-methyl-quinolin-4-yl}-[3-(morpholine-4-
carbonyl)-[1.4']bipiperidinyl-1'-yl]-methanone
Re 0.36 (19:1 dichloromethane-methanol)
20 MS: 595.1 [M+H]"

Example 137
(3R)- [2-(4-Chloro-phenyl)-6-methyl-guinolin-4-vIl-[3-(morpholine-4-carbonyl)-

[1.4'bipiperidinyl-1'-yl]l-methanone

MS: 562.3 [M+H]"

25 Example 138
(3R)-[4,6-Bis-(4-chloro-phenyl)-[1,3,5]triazin-2-yi]-[3-(morpholine-4-carbonyl)-

11.,4'bipiperidinyl-1'-yll-methanone

The title compound was prepared from 4,6-bis-(4-chloro-phenyl)-[1,3,5]triazine-2-

carboxylic acid which was obtained by a procedure analogous to that described by
30 J.S. Gillespie et al. J. Heterocyclic Chem., 1971, 8, 723.

Rr 0.24 (19:1 dichloromethane-methanol)

MS: 609.0 [M+H]*



138 Exanpl e 147 Anthracen-9-vl-f3-(norpholine-4-sulfonyl)-[1

4' | bi piperidinyl 1' yl] methanone Pyridine-3-sulfonyl chloride was

pr epar ed Woagiophiosphor us pentachl oride (17.82 g, 0.112 mpCI/IBOBA0573

pyridi ne-3-sulfonic acid (12.36 g, 743 mmol) according to the 5 procedure
descri bed t [ ygdr ous luene (20
nm.) was adgggﬁ!ﬁoa%lﬁggwggzgéts%%m ?Z §s] u??@h‘“g)gé Bdf@Pbﬂ\A—lijt (1)5@ m Xt ure of
toI uene (14, #nHi:3.61 Kr@twgu S 1n®42 me2t), 338, Hhd #d2aHd)j 283-2T765 eq, 10. 3

T T L R T

dri ed over1tnBpdrbas (mP1dpdid4dnt . ZaKNaBl), AMe-£88fray 4t)pshrh.o gi ve a yel | ow sh

2~ Cpyr i ne- G M BEGRTS 1 gRor e300 22n ot ani 8mia 199580 o o1 .

4I (Pyridi ?mgef‘smw%)semw?ma AF, s(zzzoh :mmie,, 49414, m“%@% @:hdk hvv'dth

pl ati num n_et hang at under hydrogen at
50 psi for‘hv%e i’?’%xélfg%ﬁ(e@%ugﬁrg 2%@ 28Rt §7§6 29é9%cat al yst was renoved by
filtration, the solvent evaporated under vacuum and the residue dissol ved
ina mxture of water (50 m-) arEkaaffd iggacid (10 nL) w th warm ng.
Platinum (IV) oxide (1 g) was added and ydrogenatl on at 50 psi was
conti nued f@RA2f(S 8 : '
filtrgpion and the sol vg
orange gum whi ch was reu Eution (pH 4-5) was
ext ract ed M®:t867di dMHif onet hane (x3) The aqueous Iayer was evaporated to a
smal | vol une under vacuum nade strongly basic by the addition of 4 M

sodi um hydroxi de sol ution, xylen wer e dded and the solvents were
removed under vacuum The resi duﬁ%@?—%@g& ated wi th dichl oronethane and
anhydrous sgH
Celite(r) an
4- (pi peri di ne- 3 sulfonyl) bt Tinipdridinyh s vil-mettanoneinge solid (1.3 g, 22%.
Am qure“,?g peri di ne- 3-sul fonyl ) - nor pholine (710 ng, 3.03 mmuol),
tert- buty Z?oxo 1- pi peridi necarboxylate (1 eq, 605 ng) and Ti (O Pr)4
(1.25 eq, 1.12 nl) was stirred under nitrogen at anbient tenperature for 1
hr. A solution of sodium cyanoboEsé&wdieildd (0.7 eq, 133 ng) in anhydr ous

et hanol (3 aded and the cI ear solution was stirred overnight.
WAt er (0 6 -4- PRI ""a’ ¥k bvil-(3ohanyinaphthgle 7k ,

stirring. The th| ck suspen5| on vves@ ﬁéﬂhgﬁéﬁ‘éi

The title compound was prepared from 3-phenyl-naphthalene-1 -carboxylic acid

20 which was obtained according to a procedure described by G. Giardina et al. J.
Med Chem., 1997, 40, 1794.
MS: 512.5 [M+H]*

Example 142
(8R)- (3-Methyl-2-phenyl-quinolin-4-yl)-[3-(morpholine-4-carbonyl)-

'5 [1.4'Tbipiperidinyl-1'-y-methanone

The title compound was prepared from 3-methyl-2-phenyl-quinoline-4-carboxylic
acid which was obtained according to a procedure described by K. Lackey and
D.D. Sternbach Synthesis, 1993, 993.

MS: 527.3 [M+H]*



t hrough Celite(r) rising through with ethanol and the filtrate was
evaporated to a WO 03/072197 PCT/1B03/00573 139 cloudy oil which was

redi ssol w0 i3f07dpThl or omet hane/ et hanol, a few drops of watren/IBesdets and t he
m xture was filtered through Celite(rnp? The filtrate was diluted with

t ol uene, evaporated under vacuum aEd tg) 1435| due purified by chromatography
on silica gel eI uting with 2.5% i chl oronet hane. The desired

fractions were Beconbiiagn, 0 ARONALEROHILSH. (YAGHHM AN LhipaAg due

chr omat ographea on srirca gel erutrng wth 4 % met nanol - dl chl or onet hane
to give 3-(norpholine-4- sJylfjbipiperifiibyidl’ nyI-l'-carboxyllc acid

tert-butyl ﬁ[@ﬁ &I‘él %]rrg 41 %9 . RF 0.18 (19: 1 di chl or onet hane- net hanol )
V5. 418. 4.

3- (Mor phol i ne-4-sul fonyl)-[1,4']bipiperidinyl-1' -carboxyl ic acid tert-butyl
ester vas converted by deprotecti Brarapld 144yl ati on reacti ons anal ogous to

those described above for the preparation of Exanple 1 to ,give the title

conpound ( 2401 thnthrarene-9-gbenvid 1 dilbipipesdinytheahpxis asidhenaester V5. 522. 4

1"y 7. pel PRI Sy adgoor heipfhBechiile i dfllegchy T2 )

3 7 3.6 ( ngarbehy] cb}loede;wgfe reactedatding Bpresedire @nglegodHp, that depedbex (m 1 H),

2.99 (brt, 2H), 2.6-2.5 1 H, 2.4-2.3
(m 1(H; igbéﬂi°r]E’(a”J“%§§ tg@"eéﬁeﬁﬂ% ?%"5%1" ,H)l 7-1.6 (m(m 1 H)H? 1.5-1. 4
( m 2H0. 28 BXanpd:¢ dichRBromethane-methanol)

-[ 6- Chl Olflls g 7(#(9& |I_lgro phenyl) - qui noI i ne-4-carbonyl]-[1,4"'Ibigiperidinyl -
- carboxylTc & t hyl am de To a sol ution of
[1 4' ] bi pi peNVSH (iwolaﬁcmnb(n;wm,c&aﬂ?dmj(inem}wI‘am‘zden(@n 281 nmes-7. 25115rrg) and

vaony Tn it G i e T bR AP A s i e«
th Kﬂrnaﬁe- { 3-85-200mim, 280raiBo Leh, e 1oy, bErBmOANIEX 2622205, 1818 15 e
1657 e 54 s (nh S A e B (e 2 a2 ey e 2 Bt G D, 788 Semr ¢ hoen

2M sodl um hzér(man*ﬁﬂs@& 68\, A5 1asidedo (ﬁﬁhﬁH quPiisq @y e|). Was separat ed and
extracted with ethyl 30 acetate (3x25 nl) he conbi ned organic |ayers were

washed with brine, dried. over anh?/drous SOdI um sul fate and evaporated to
dryness under vacuum The Examples 145 and 14

1'- 1,4'
1'-(anthracene-9-carbonyl)-[1,4'bipiperidinyl-3-carboxylic acid.

Anthracene-9-carbonyl)- bipiperidinyl-3-carboxylic acid isopropyl ester and

20 The mixture of [1,4']bipiperidinyl-3-carboxylic acid benzyl and isopropyl esters
obtained as described (164.3mg) was dissolved in methanol (20 mL) and 10%
palladium on carbon was added. The suspension was stirred under hydrogen at
atmospheric pressure for 48hr. The catalyst was removed by filtration, the solvent
was evaporated under vacuum and the mixture purified by chromatography on

25  silica eluting with a gradient of 2.5% to 40% methanol in dichloromethane to give
1'-(anthracene-9-carbonyl)-[1,4"]bipiperidinyl-3-carboxylic acid isopropyl ester
(Example 145, 18.1mg) eluting first followed by 1'-(anthracene-9-carbonyl)-
[1,4']bipiperidinyl-3-carboxylic acid (Example 146, 87.3mg).

Re 0.55 (9:1 dichloromethane-methanol)

30 MS: 459.5 [M+H]" (Example 145)

Re 0.50 (7:3 dichloromethane-methanol)
MS: 417.3 [M+H]* (Example 146)



[ chromat ogr aphed on a silica gel rotor eluting with a 1 to
gs/d?r{e?ﬁ:n\gﬁs i n dichl groﬁet hane gradient to give the title conmpound (63ny,
29% . MsS:wBeBHo21pM-H + WO 03/ 072197 PCT/ 1 B03/ 00573 140 Tme:TfIBd)d_/(mwlmg
Exanpl es were prepared by an anal ogouss procedure using comercially
avai | abl e (unl ess ot herw se not ed) E@ﬁ%g)ﬁwl c acids: Exanple 14|9_ -

- (2- Phenyl - qU| nol i ne 4 car bonyl ) I pi peridinyl-3-carboxylic aci

e Anthragen-2-9b33 nfoiptdline B t.-: -S0bipiperidinyI-1'-
d| et hyl am d ridiny}

b b a
xyI |(S 20 iDld Wc?{?r{ %)%%Pﬁ(}r)}n%;c}éﬂ“o% ‘P'gl%’?r ej_)a F‘émggé’;@?m%‘tﬁpnﬁe-ﬂl\ﬁ? 9y Zggng I
- car bonyl )0.112 mql)tnrmi madindmwlfoarowcbgmda & 75 fnidh) LBy Y 1 he VB!

[NH_ﬂ +§EX%%9(BW Cgpribgd by Fy Brersitishal Syetbesisniasp. $22. sAnmidwysdolughay | - 3- car b
oxyI i c aci@o 5 vﬁhﬁduéHQMHEproH@t a%@thé bk id%%%&carpgg;&?fl ¢ acid

b
b ot e ek HARE) AL it st S 05 *
L 1,67 Tri WieoscRg e Fafeh: W hick BRSHTERS foo%%ﬂ{?ﬁe& gh%@.ﬂgloeg“a; T L
[1,4 Iblplperldlnyl 3-car boxyl i c aci d | gﬁ
155 25 (3/pL 16hr @pdien malfeawtha?settunatamaﬂmohmbncmiedaivenanrﬁrdmrsbony ) -

de 0O [ MFH + VWO

4' ] bi pppe sbbpiMylirafs afd b tAGVE aYeEMEh BN solg: Th Trtur tion with

031 073367 Sealiuliref AARLARHIALA FGE oY turation'w
methanol gave 4-(pyridine-3-sulfonyl)-morpholine as a pale yellow solid (14.29 g,

81 %).
4-(Pyridine-3-sulfonyl)-morpholine (25 mmol, 5.7 g) was shaken with platinum (IV)
oxide (500 mg) in ethanol (50 mL) at 60°C under hydrogen at 50 psi for 16 h.

15  Reduction was incomplete so the catalyst was removed by filtration, the solvent

evaporated under vacuum and the residue dissolved in a mixture of water (50 mL)
and acetic acid (10 mL) with warming. Platinum (IV) oxide (1 g) was added and
hydrogenation at 50 psi was continued for a further 70 h at 60°C. The catalyst
was removed by filtration and the solvent was evaporated under vacuum to give

‘0 anorange gum which was redissolved in water and the solution (pH 4~5) was
extracted with dichloromethane (x3). The aqueous layer was evaporated to a
small volume under vacuum, made strongly basic by the addition of 4 M sodium
hydroxide solution, xylenes were added and the solvents were removed under
vacuum. The residue was agitated with dichloromethane and anhydrous sodium

5  sulfate, the solids removed by flitration through Celite® and the filtrate evaporated
under vacuum to give 4-(piperidine-3-sulfonyl)-morpholine as a waxy orange solid
(1.3 g, 22%).
A mixture of the 4-(piperidine-3-sulfonyl)-morpholine (710 mg, 3.03 mmol), tert-
butyl 4-oxo-1-piperidinecarboxylate (1 eq, 605 mg) and Ti(OiPr)4 (1.25eq, 1.12

) mL) was stirred under nitrogen at ambient temperature for 1 hr. A solution of
sodium cyanoborohydride (0.7 eq, 133 mg) in anhydrous ethanol (3 mL) was
added and the clear solution was stirred overnight. Water (0.6 mL) was added
followed by sufficient ethanol to permit stirring. The thick suspension was filtered
through Celite® rising through with ethanol and the filtrate was evaporated to a



3"-Dinethyl-[1,1':3",1
1)-[1 | bi pi peridinyl-3- carboxylic acid
di et hyl anwoa3hR19552. [I\/H—I] + 5 The foll ow ng Exanpl es weCa/1pox@ared from
[1,4']bipiperidinyl-3-yl-norpholin-4-1$9- nethanone by a procedure anal ogous

to that us %H&A léNﬁﬁ%{nﬁlai re1 s&o‘frggﬂrﬂg)f:ﬁlgrog?t a'naellétﬁa@{% er?l\%r%pg 8f \981)&/' Ic acids

(unl ess ot

di net hyl amg&l@araﬁﬂyhé ﬁmftm@gmasﬁl?gemmdjughlﬂehte@eﬂﬁémﬁhﬁem dilnedowitipl i ng
reagent: 10 Exanpl e - f3-

R bl oi B RypDeitler (e vabitig B theyTer e Ay s B rdmatonmrbren e
539. 2 [ MtHiita élﬁﬁrhgfwﬂtﬁﬁ 505 me¥Anol-8idhioMaidihan d. MneAdgsviel draptionsfwere

1, 4' | bi_pi peri I yl'l -(3-phenyl -i soqui nglin hanone The title
conpoufd w@mbpn &vwrﬁiesrﬁnﬁebmwm@daa.rwq%%“a%e@@ﬁwioe sfliefd  whi ch

was obt ai e to 8 é{a) Y- (Forfiofiedna et al . J.
Med Chem rg%?g@gﬁg@ 1;9)@n€étl@dr%@@ﬁ%ﬁ;nﬁ’é 0 egiv rrgl epﬁl)59 3R) -

( 5- Chl or o-sulfenvii-preisipineridinyby regssxyiic 3aig q"%bl{thkﬁsiﬂid 2egad4takbonyl ) -

11, 4' | bi MS: 562.1 [ MtH] + 25 EXx le 160
(3R - [ 3 (NBronot b chriokorheEhe ARaiRo) [ MH anpl e

1, 4' | bi pi Pé8: 4lisd.t {+HY | -[6 trifluoromethyl-2-(4- trifluoroneth
L BB o PRI bR oy 9 % 100m
and 6-tri fdonmermmtbmg?éprate@ﬂert and heytationeedntionp healphdusioithade descdbe’3D
R
03/ 072197 FRQIA0 BAB1 QRBGEBomdiAanalivietrapbhpy| et hyl ami ne (0.942 mmol, 0.163 ni)
t hen benz%ézls%zzcz EI\7I+H]+
15  'H-NMR (CDCls) 5 8.46 (s, 1H), 8.04-8.00 (m, 2H), 8.00-7.95 (m, 1H), 7.85-7.75

(m, 1H), 7.6-7.4 (m, 4H), 5.21 (brd, 1H, J = 12.9 Hz), 3.7-3.6 (m, 4H), 3.3-3.28 (m,

4H), 3.25-3.18 (m, 2H), 3.17-3.12 (m, 1H), 2.99 (brt, 1H, J = 12.5 Hz), 2.9-2.8 (m,

2H), 2.6-2.5 (m, 1H), 2.4-2.3 (m, 1H), 2.2-2.0 (m, 2H), 1.88-1.8 (m, 1H), 1.7-1.6 (m,

1H), 1.5-1.4 (m, 2H).

Exanple 156 (3R)-1'-(
n

3
"I terphenyl -2'-carbony
2

20 Example 148
1'-[6-Chloro-2-(4-chloro-phenyl)-quinoline-4-carbonyl]-[1,4']bipiperidinyl-3-

carboxylic acid diethylamide

To a solution of [1,4'Tbipiperidinyl-3-carboxylic acid diethylamide (0.38 mmol,
115mg) and 6-chloro-2-(4-chloro-phenyl)-quinoline-4-carboxylic acid (0.417 mmol,
25  133mg) in anhydrous dichloromethane was added 1-hydroxybenzotriazole hydrate
(0.42 mmol, 56mg) followed by triethylamine (1.52 mmol, 0.8 mL) then 1-ethyl-3-
(8’-dimethylaminopropyl)carbodiimide hydrochloride (0.46 mmol, 87mg). The
solution was stirred at ambient temperature for 16hr then 2M sodium hydroxide (25
mL) was added. The aqueous layer was separated and extracted with ethyl
30 acetate (3x25 mL). The combined organic layers were washed with brine, dried
over anhydrous sodium sulfate and evaporated to dryness under vacuum. The
residue was chromatographed on a silica gel rotor eluting with a 1 to 5%methanol
in dichloromethane gradient to give the title compound (63mg, 29%).
MS: 567.2 [M+H]"



yl oxytri s(di met hyl am no) phosphoni um hexaf | uor ophosphate (BOP, 0.942 mol,
417nmg). The solution was stirred at anbient tenperature for 16hr, diluted
wi th di cwbasomabhane and washed with 1 M pot assi um hydr opcadaBeixoatd on. The
aqueous 5 | ayer was separated and extidacted wi th di chl oronet hane (2x25 nL).
The conbi ' \V: sul fate and
evapor at ed&ﬁgfﬂrOWSQXéurﬁMdg% W\?%ﬁﬁ\g@kﬁ%& aﬁeﬁaéﬁenﬁi&ggﬁéﬁ ed in tol uene,
evapor at edcomr’r‘@rql&iiblsﬁs/a&ﬁme fniessi aderpisedivtesieabgkdisiacidsh a 1 nm silica gel
rotor eluting with a 0 to 10%methanol in dichloronethane gradi ent. Final

purification 10 fromresidual hexa sphoram de was achi eved by
precipitation of the hydrochlori dﬁ%#ﬂ |L;HQ§S descri bed above in Exanple 6),

triturati on--pheryl- Mun@meamarcwhhmrmwm@er@mvusicafboxf/nd ddichdicPiylapiide r i Nsi ng
wth water to give the title conpound (46ng, 23% . Ms: 56 g [MtH[ + 15 The
fol | owithg M@aﬁ% dMiEl'e prepared from
(3R)-[1,4"]bipiperidinyl-3-yl-norpholin- 4-yl-nethanone by an anal ogous
procedure using comercially avail gldplegapboxylic acids (unl ess otherw se
noted): Exanmple 161 (3R)-f3-(Mrpholine-4-carbonyl)-f1l

4' | bi pi per i1di818{Didtlorgidphehyt-auifiblinerHozrbbomt)-2 A Bipigeridinyl-3-carboxylic acid
trifluoromet hvl -phenyl)-quinolin-4-vll|-nethanone Ms: 649.2 [ MtH + Exanpl e
162 (3R)-f2-(4-ChIoro-phenyl)-6-fg@m%‘?nolin-4-v|]-[3-(rmrpho|ine4
carbonyl) M81567.1 pMpHperi dinyl -1" -yl | -nethanone 5 Ms: 565.0 [ M+H + Exanpl e
163 (3R)-f2-(4-Chloro-phenyl)-6-trifluoromethoxv-c uinolin 4 vil 3

(norphagline 4 carbonyl)-f 1,4'1 bllz_)E)l BS g: nyl-1'-vl]-methanone Ms: 631.1
[ M+H] A 03/ 072197 PCT/ | BOS/ 0057 nple 164
(3R) _r7- Chlor1oA?n [Q- ) : nor phol i ne- 4

- carbonyl) - pT PT Per T : ; SPESIVREE] +
MS: 472.3 [M+H]+

Example 152
1'-(6-Bromo-2-pyridin-3-yl-quinoline-4-carbonyl)-[1.4'1bipiperidinyl-3-carboxvlic acid

15 diethylamide
MS: 580.1 [M+H]"

Example 153
1'-(Benzo[flquinoline-5-carbonyl)-[1,4']bipiperidinyl-3-carboxylic acid diethylamide
MS: 473.3 [M+H]*

20 Example 154
1'-[6-Trifluoromethyl-2-(4-trifluoromethyl-phenyl)-guinoline-4-carbonyli-

[1.4']bipiperidinyl-3-carboxylic acid diethylamide
MS: 635.2 [M+H]*

Example 155
25 (3R)-1'-(2-Pyridin-4-yI-7-trifluoromethyl-quinoline-4-carbonyl)-[1,4'bipiperidinyl-3-
carboxylic acid diethylamide

MS: 568.0 [M+H]"



5 Exanple 165 (3R)- (2

6- Di phenyl - pyri di n-4-vl)-[ 3-(norphol i ne-4-carbonyl)-[1, 4"l bipiperidinyl-1"-
yl 1 - met aoeoae7215: 539.2 [ M+H + 1H- NVR (CDCl 3) b 8. 15- 8. @ET(IBY3/005)3, 7. 62
(s, 2H), 7.52-7.40 (m 6H), 4.81 (dmi4110 1 H, J = 12.7 Hz), 3.78 (dm 1 H,
J =13.1 Hz) 3.68-3.44 (m 8H), 3. 3 5 H J = 12.4 Hz), 2.94-2.83 (m
2H), 2.78 (tm 1 H J = 12.5 Hz), 1H J=10.8 H), 2.18 (tm
FZ)Em JE;arlrpl)I g (5%%-1 '-1@;60-2[5 %e%I-IQW,BC!‘I mrph%n\%ﬁ'-%ar%gn\glm1 ,ﬁfﬂ}nipé]r'rdmf-é-' 36 (m 4H)

(3R) _12, 6- Bi s- ( 4- chl or o- phenyghibopylici atichdidthylalnide3- ( nor phol i ne- 4- car bonyl ) -
4' ] bi pﬁgﬁ%’%iﬂ -1.-y]-methanone The title conpound was prepared from

2, 6-bis-( yl)-isonicotinic acid which was obtained according

to a psocedure described by P. Blunbergs et al. J. Med. Chem 1972 15,

0% 20 o o S el D g 1)

, 3.70- 84 1
'2'0 Vo (bri %%tﬂaHﬁéﬂe S gro%e@@re(a@n"alogg&s () thétﬂ fsedlibr @xé‘#ﬁ;)le 13.89;@m§ ( m 1H,

2.28-2.09 opmmel_rclﬁ)'y a\zalleelefaémv'iﬁaqur()mleﬁs séwml?%new ’I1'91 eiher§ @ Z?a 25

(m 4H). rr?rﬁ]pr?ﬁyl ycarbodiimide hydrochloride (EDCI) as the coupling reagent:
(3R) _16- Ch oro 2 oro phenyl ) = qui nazol I n- 4- II-fS-Fm)rphollne4carbon
yl)- [1,4" | bipiperidinyl-1'"-yll-nmethanone The title conpound was prepared

from 80chl or o- 2- (4- chl or o- phenyl ) Example 17 ne- 4- 30 carboxylic acid which
was obtain dﬁscr%qu by G
G ardi na et ' C 5 2 (-9

di chl or onet hane rret hanol ) V\D 03/ 07%916n8@_/ I BOB/ 00573 144 MS: 582.0

[M+H] Exl\gg)le 168 (3R) -

6, 7- Di chIiM®:R3® W’dﬂl or o- phenyl) qui nazolin-4-yi] _[3-(norpholine-4-carbon
II) 11, 4 ]blplperldlnyl -yl | - met hanone
Example 158

15 (3R)- [3-(Morpholine-4-carbonyl)-[1,4']bipiperidinyl-1'-yl]-(3-phenyl-isoquinolin-1-yi)-

methanone
The title compound was prepared from 3-phenyl-isoquinoline-1-carboxylic acid
which was obtained according to a procedure described by G. Giardina et al. J.
Med Chem., 1997, 40, 1794.
20 MS: 513.1 [M+H]

Example 159
(3R)- (5-Chloro-1,3-diphenyl-1H-pyrazol-4-yl)}-[3-(morpholine-4-carbonvyl)-

[1,4'Tbipiperidinyl-1'-yll-methanone

MS: 562.1 [M+H]"

25 Example 160 ‘
(8R)-[3-(Morpholine-4-carbonyl)-[1.4'bipiperidinyl-1'-yl]-[6-trifluoromethyl-2-(4-

trifluoromethyl-phenyl)-quinolin-4-yl]-methanone ’
To a solution of (3R)-[1,4']bipiperidinyl-3-yl-morpholin-4-yl-methanone (0.314
mmol, 100mg) and 6-trifluoromethyl-2-(4-trifluoromethyl-phenyl)-quinoline-4-
30 carboxylic acid (0.346 mmol, 133mg) in anhydrous dichloromethane was added 1-
hydroxybenzotriazole hydrate (0.157 mmol, 21mg) followed by



5 The title compound was prepared from 6, 7-di chl or o- 2- (4-chl or o- phenyl )
qui nazol i ne-4-carboxylic acid which was obtained according to a procedure
anal ogouswo@3wwhap7 descri bed by G Gardina et al. J. Med @oanBo3/@9B7, 40,
1794. WMs: 615.9 [ MtH] + Exanpl e 169 1@ ( 3R) -

15, 6- Di ChI@rsOpI%p(/léﬂ@/fdnﬁlh@(@b@Wn)dl CUH@@%]QBFL n‘be)ﬂ%&tn&fbﬂ”“rphol i ne- 4- car bony
e

| - met hanone title conpound was prepared

1)- [1 &4 I r| di nyl -
from 5, 6- CM @”@t%rﬁ'ﬁPE}{'@SRiW@hW hexajiuprephosphats @B(blar(bminmol acid whi ch

ed b
\é\a/a:1 r gPtn gl geﬂn@g)cCﬂhdIsBﬁhtlbﬁ’g%\s%’El@g@g%ﬁgleﬁfgbﬁg%qqrgtf%sf&% %Fﬁe W#H] d TKeG
Ij ol |t ﬁvm ng ‘554&‘?\"19 Wraé‘dpﬁ@ﬁf@ddﬂthﬂr%901[a$$'4fr?]ft¥dmxllﬁf30fﬂlﬂﬁ>}’ﬂh Tﬁe%ﬁb@tﬁ’ ! l)ﬁ g]‘f' d
reparat i
i e YBamIQﬁérQ\)és%eBé%@deﬁ@ %éﬁg\ﬂﬁg%@o o&r?e&%éj’gsﬁe&éggm% ?b%) b

Exanpl e 160 using commerCli a aval nl ess ot herw se
20 not ed) :COMPHIRSI @QamglaYETSWQreI@rneddxvaré?nhyldfmls@dlulnng,wgt@g,ﬁ@onyl) F1, 4']bi

E;Ee ;' di %Y,l%@ % ésg u?iﬁgrl \fewguﬁut Ft58ﬁa gwg/gred?gsolv%d[nmll_ﬂe;eZS Exarrpl ©
4' | bi pi peranpmtedaomerEﬁhd(puﬂmdby chreinaydgPdPHN é\/ﬁnr@Q [al %Mﬁgﬂ + Exarrplje
| pi pe ri

172 30 1' - i din-4 I nol i ne-4-carbon
i nyl - 3- car ”6“”5‘”{' Fof $amettangi hicheoaetigne sadenpEn podietsrs. 145 | N
578 110 M+Fpm rExnaimaII lmxhﬁﬁéthylphos horamide was achieved recipit
- (6- Met mé/ ; 5 IQ édy ﬂ@[;nol I ne-4-car bony %yp Fop! qﬂgn S the
r| di nyl - %PB’H efﬁa (@ gteser WP&?H'U%XG”BP'R/@ tﬁlﬂ!ﬁt(@n[VMhIﬂM Exarrpl e 174
potassium hydrOXIde solution, filtration and rinsing with water to give the title
compound (46mg, 23%).
MS: 567.2 [M+H]* .
15 The following Examples were prepared from (BR)[1 ,4']bipiperidinyl-3-yl-morpholin-
4-yl-methanone by an analogous procedure using commercially available
carboxylic acids (unless otherwise noted):

Example 161

(3R)-[3-(Morpholine-4-carbonyl)-[1,4']bipiperidinyl-1 "-yl]-[7-trifluoromethyl-2-(4-

0 trifluoromethyl-phenyl)-quinolin-4-yll-methanone

MS: 649.2 [M+H]*

Example 162
(3R)-[2-(4-ChIoro-phenvl)-6-fluoro-quinolin-4-vl]—[3-( morpholine-4-carbonyi)-

[1.4"bipiperidinyl-1'-yll-methanone

U1

MS: 565.0 [M+H]*

Example 163
(3R)-[2-(4—Chloro-Dhenvl)-6-trif|uoromethoxv-quinolin-4-vI]-r3-( morpholine-4-

carbonyl)-[1,4"bipiperidinyl-1'-yl]-methanone

MS: 631.1 [M+H]*



(3R -(2 6-D phenyl -pvridin-4-yl)-f3-(pi perazine-1-carbonyl)-[1

4' | bi pi peridinyl-1'"-yll- methanone

(3R) - 4- [ IWO(03/0821DF phenyl - pyri di ne-4-carbonyl)-[ 1, 4' ] bi pi p@CT/IB03/00573
ridinyl-3-carbonyl] 10 piperazine-1 -lé¢arboxylic acid tert-butyl ester (1.78
g, 2.79 mol) was dissolved in é}é ?cﬁgte (25 m) and cooled to -78C

ed in for several m nut es and

under nitrogen. Fwdrogen chlorlde
formation of
i mredi atel y. '
all owed to warned to andsrk : afigtieg
evapor at e | m of dry nltrogen paSSI ng the evolved gasses to a
wat er scr&ﬂ%eﬁéﬂg'? 'Yl*g@se yel | owi sh powder remained (2.02 g, >100%

calcul ated as trishydrochloride). This was dissolved in water, basified by
the addition of 2M sodi um hydroxiden(de16f4 13.5) and extracted wth

di chl ororret hane The organl C Iayer was dr| ed over anh drous sodi um
sul fat e ar@R(3EaDix l-pyridin-Ady 7 i3e(E rieenvii(1 Ydbipipaticin
powderyfoam(l 37 g, 91 % "H N 3) b817811(m 4H) 7.63 (s,
2H), 7.53-7.40 (m 6H), 482(brdﬂ3¥(%§5%—125m) 3.85-3.72 (m 1 H),
364349MS1539|-B[M8—|]219342(m 2H), 3.04 (brt, 1 H J =12.5 Hz), 2.90

(brt, 2H, 4 6 , 62-2.52
(ot 1 by PIECRRR o 1R of 4Gl 42k 29, %&%&ﬁé (i g 0% 05 > o
2.02- 1092 1HNJ 124y HZ),. 888 {dn, 1 H, iy = 63}l \HZ) 3688-3.48 5m( 8il), 193 (rexehpl € 175

(3R) - Ant hr -9-yl -1 3-(pi ber 'n-l- arb N _

1, 4' | bi pi H%rf@?%?léd'f{ g?/?'?' ﬁ@r%yﬁo I%Prfe‘ ??%L)I%Z t%#ﬁ(gmdﬂlvé{s“ W’%Hé)r ed by an

anal ogous pr@eedarel Eram KH3RR:02-1.91 (m{ B hisack7menoBIdRN [68AY.8G (rh, 4H)

1, 4" ] bi pi peridinyl -3-carbonyl ] -pi perazi ne-1-carboxyl ic acid 30 tert-butyl

ester. NSPPEBS. 4 [ MtH] + WO 03/ 072197 PCT/1B03/ 00573 146 Exanmple 176 (3R)-
(2, 6-Di phenyl -pyridin-4-yl)-{3- [ 4- (mor phol i ne- 4- car bonyl ) - pi per azi ne- 1-
carbonyl | -[ 1, 4" | bi pi peridinyl-1" - ¥Hxhmpket fe810ne

(3R - (2, 6- Dlphenyl pyr|d|n4yl) [ 3- (pi perazine-1

- car bddyl ) - [ 1,@R)-s pe(di-ahi B pyridin-AwiH3imeshot Eﬁﬁ-?:afh@nvl)- 272mg) was
di ssolved in anhydrous di ch| 41 i sopropyl et hyl am ne (2
eq. 180pl) followed by N Sl ! {Naw'ﬁlé“de (1 eq. 60pl) were
added. Af tTéwe tidbrcompbund tvas pedpageobiroraf2,Nbised whiwro-pbenyl)-isonicotinic acid

which was obtained according to a procedure described by P. Blumbergs et al. J.
Med. Chem. 1972, 15, 808.
20 MS: 607.0 [M+H]"
'H-NMR (CDCls) 5 8.06 (dm, 4H, J = 8.5 Hz), 7.60 (s, 2H), 7.47 (dm, 4H, J = 8.5
Hz), 4.87-4.75 (m, 1H), 3.81-3.71 (m, 1H), 3.70-3.42 (m, 8H), 3.06 (brt, 1H, J =
14.3 Hz), 2.96-2.84 (m, 1H), 2.79 (brt, 1H, J = 13.5 Hz), 2.73-2.51 (m, 2H), 2.50-
2.35 (m, 1H), 2.28-2.09 (m, 1H), 2.06-1.88 (m, 1H), 1.88-1.73 (m, 3H), 1.49-1.18
25 (m, 4H).

Example 167
(3R)-]6-Chloro-2-(4-chloro-phenyl)-quinazolin-4-yl]-[3-(morpholine-4-carbonyl)-

[1.4'bipiperidinyl-1'-yl]-methanone

The title compound was prepared from 6-chloro-2-(4-chloro-phenyl)-quinazoline-4-
30 carboxylic acid which was obtained according to a procedure analogous to that

described by G. Giardina e al. J. Med Chem., 1997, 40, 1794.

Rk 0.44 (9:1 dichloromethane-methanol)



carbonyl chloride (40pl) was added and the m xture was stirred at room
tenperature for 66hr. The solution was washed with 0.1 M sodi um hydr oxi de
10 sol utiwn,03drited over anhydrous sodi um sul fate, dil utedP@rtiBoY®stene and
evaporated to dryness. The product Vs purified by chronmat ography on
silica gel pRl uki it a 2.5%to 10% net hanol -di chl oronet hane gradient to
gi ve the tl\/ﬁghggapwmd d (270ng, 82%. RF 0.35 (9:1

di chl or onet hane- net hanol) 15 Ms: 651.2 [ MtH] + These reaction conditions
were equal |y appropriate for reactExampeé 168i s pi perazine wth other

cl asses of acylating and aI kyl at i ng agents . The follow ng corrpounds wer e
pr epar ed f& Pt 3 _.J.' O~ r e HOPN BN ’.u. 4yyl (eI RG-FrealDRNYY bony|)
[1,4"]bipiperidinyl-I1"-yl]-imabbaRen§intsi: R‘/ﬁ-rﬁéiha%o%o" ocol : 20 Exanple 177
(3R)-

4-11' - (2, 67m piltreempind i siepared figom§.7ydighiora-2-@i-ghiqsephenyly| - 3- car bonyl | -

P o2t oo OG0l BTN SN oBdTaRy KM B! © 175 25

ridi nyI 3 amldzgnusltbihqbldpmrmedrbg-& Giardirexgi alcJ. MadiClierne 997, a0, ¢£94V5: 609. 3
[ MtH] )- 4-[1"'-(2, 6-Di phenvl -pyridi ne-4-carbonyl)-[
4' | b| p| p r%f%é%\"gﬁﬁa

1,4 rbonyl | - 30 piperazine-I -carboxylic acid

di et hyl am de Ms: 637.3 [ MtH + WD 03/ 072197 PCT/1B03/00573 147 Exanple 180
(3R -{3-[4-(4-Cnhl oro-benzoyl ) - pi pekExampie189 car bonyl | -[ 1, 4' | bi pi peri di nyl -1
-y}- (2 6- di phenyl -p r|d|n 4 yI) met hanon e MS: 676.2 [ MrH + 5 Exanpl e 181
(3R) - [03 4 rENChIOs benybeguinazofin-g-yij{8tmaxhplifie-4-carbonyl)-

4' | bi pi perl di nyl - 1' yI I - (%1 ﬁ"ltquBQﬁtﬂle “RVA h%ltﬁ}:\n%ngl ) - met hanone WMs: 606. 3

[ MtH]| +

The title compound was prepared from 5,6-dichloro-2-(4-chloro-phenyl)-

quinazoline-4-carboxylic acid which was obtained according to a procedure

analogous to that described by G. Giardina et al. J. Med Chem., 1997, 40, 1794.
15  MS: 618.1 [M+H]*

The following Examples were prepared from [1,4']bipiperidinyi-3-carboxylic acid

diethylamide by a procedure analogous to that used for the preparation of

Example 160 using commercially available carboxylic acids (unless otherwise
20 noted):

Example 170
1'-(2-Pyridin-3-yl-quinoline-4-carbonyl)-[1.4'1bipiperidinyl-3-carboxylic acid
diethylamide

MS: 500.1 [M+H]*

25 Example 171
1'-(2-Pyridin-2-yl-quinoline-4-carbonvl)-[1.4'1bipiperidinyl-3-carboxvlic acid
diethylamide

MS: 500.1 [M+H]*

Example 172
30 1'-(6-Bromo-2-pyridin-4-yl-quinoline-4-carbonyl)-[1,4'bipiperidinyl-3-carboxylic acid
diethylamide




Exampl e 182 10 (3R)-

(2, 6-Di phenvl -pvridin-4-vl)-[3-(4-ethanesul fonyl - pi perazine-|I -carbon |1)-
11, 4' | bi pre)BA'Om'myl -1"-yll-nmethanone Ms: 630.2 [ MtH] + Ex®acpliBo3l®373
(3R)-1-(4-fl"-(2,6-D phenvl - pyridi ne-145 car bonyl ) - f

149bi pi per i dl%é n&g_ﬂ{ bonyl 1- 45 pi perazin-1-y}-2-nethyl - propan-1-one ©N5:
608. 3 [!\/Hr d 184 (3R)- ({4-[1'-(2, 6-D phenyl -pyridi ne-4-carbonyl)-f
| , 4" 1 Dbipiperidinyl-3-carbony]- piperazi ne-1-carbonyl )-am' no) -acetic acid
ethyl ester 20 Ms: 667.3 [ M+tH + Ekaambe 178 (3R) - 14-fl'-(2,6-Dip h

enyl -pyrid in e 4- ca rbo nrl -1, 4 ]blpperldlnyl 3-carbonyl I -

pi per azi n-1146-Mettad-@toveidined--au 4-ca e HgiRyl8-cemppxylic acid
(3R) - (2, 6-Di phenvl pyr| di n- 4- yI) trHa ghanesul f onyl - pi per azi ne- 1- car bony
1) f 1,4']bipiperidinyl-I|’ yII- M5: 616.2 [M-H + WO 03/ 072197
PCT/ | 893/ 0 A3 4.3 48-HEkanpl e 187 (3R)- {4-11"-(2

6- D phenvl - pyri di ne- 4-carbonyl)-11, 4" | bi pipe ridinyl-3-carbonylI-

pi perazi n-1-y-oxo-acetic acid eth M5: 638.3 [I\/H—I]+ 5 Exanpl e 188
(3R) 1-{4-[1'-(2,6-Di phenyl - pyrld%(a'% 7 onyl ) -[ 1, 4'] bi pi pe w
ridinyl-3- i iberdzitiedi @@'bb :
[ MtH] + Exa envl - pyridi ne-4-car bonyl) f
1, 4' 1bi pi peri di nyl - 3- carbonyl I - plwl yI} 3- et hyl - but an-1-one Ms:

622.3 | Mﬂ_gﬁ )-4-[1'-(2,6-Diphenyl-pyridine-4-carbonyl)-{1,4'Ibipiperidinyl-3-carbonyl]-
10  piperazine-1-carboxylic acid tert-butyl ester (1.78 g, 2.79 mmol) was dissolved in

ethyl acetate (25 mL) and cooled to —78°C under nitrogen. Hydrogen chloride was

passed in for several minutes and formation of a white precipitate was observed
which redissolved almost immediately. When the solution was saturated with
hydrogen chloride it was allowed to warmed to ambient temperature and after 1h
15  the solvent was evaporated in a stream of dry nitrogen, passing the evolved
gasses to a water scrubber. A loose yellowish powder remained (2.02 g, >100%
calculated as trishydrochloride). This was dissolved in water, basified by the
addition of 2M sodium hydroxide ( to pH 13.5) and extracted with dichloromethane
(x3). The organic layer was dried over anhydrous sodium sulfate and evaporated
20 to dryness to give the title compound as a powdery foam (1.37 g, 91%).
'H-NMR (CDCl5) & 8.17-8.11 (m, 4H), 7.63 (s, 2H), 7.53-7.40 (m, 6H), 4.82 (brd,
1H, J = 12.5 Hz), 3.85-3.72 (m, 1H), 3.64-3.49 (m, 2H), 3.49-3.42 (m, 2H), 3.04
(brt, 1H, J = 12.5 Hz), 2.90 (brt, 2H, J = 8.3 Hz), 2.86-2.76 (m, 4H), 2.74-2.64 (m,
1H), 2.62-2.52 (brt, 1H), 2.41 (brt, 1H, J = 10.6 Hz), 2.18 (brt, 1H, J = 10.6 H2),
25 2.02-1.92 (m, 1H), 1.89-1.71 (m, 6H), 1.69-1.35 (m, 4H).

Example 175

(3R)-Anthracen-9-yl-[3-(piperazine-1-carbonyl)-[1.4'Ibipiperidinyl-1'-yll-methanone

The title compound was prepared by an analogous procedure from (3R)-4-[1'-

(anthracene-9-carbonyl)-[1,4']bipiperidinyl-3-carbonyi]-piperazine-1-carboxylic acid
30 tert-butyl ester.

MS: 485.4 [M+H]"



Exanpl e 190 (3R)-
(2, 6-Di phenyl -pyridin-4-yl)-{3-[4-(furan-2-carbonyl)-pi perazi ne-|-carbonyl |

- 15 11, 4swblprperi di nyl -1' -yl }-net hanone Ms: 632. 2 [ MHP€ETHR@ ST 191
(3R) - 146

1-{4-[1"-(2, 6- D phenyl - pyri di ne- 4- F1, 4' ] bi pi peridi nyl -3-car bonyl |
- piperazin-1-yl}-propan-1 -one ZOE%@&%&&Z [I\/H—|]+ Exanpl e 192

(3R -4-11"-(23 t@i MEmRYsiidih-A8/1¥3qal el bﬁné—ﬂacérﬂolﬁ IZbRRrazine-1-
ridinyl-3- car ony pi perazi ne-I-car uor o- phényl ) - am de

MS: 675.3 M+H] + 25 Exagptbenyldiy 41b|p|pend|n)\lll1-vl} metharone

3R)-4-11"
T 41 bi prae ERaE Y by RiA S pERbRNEaony {1 4 pipiperdin-t-yik
i sopropyl - metfdmoh@(o 8@B mBndl N dmg) WasABgsokad &V aftytfe BOBEH0OBHRthahé9 Exanpl e
194 (3R
(2, 6(D| )pheﬁvl Nd\\'/ vs&)p mplk;&;h)ﬂlaT@e e&}?qu JSQOHV%thgﬁTé%rB??lmﬁa)’boﬁybera2| ne- 1-
cgeronyI | - Ehidrided(1]daj. BOpi ek agdedl’ AfteriBat durthee aldbiot 67 R-rdofphbiidet 5 Exanpl e
1
(3R) _[ 3- (4°¥0eMb6HiPddR MaHD avRR adsled and e midure JyassHres at 40 pi peri di nyl - 1 -y
11- (2, 6- dteﬂﬁbé'i’étbreﬁbfﬁ@hrn T%e)slo)utlﬁﬁw%l@mhﬁd With 061 sadiliMitfidroxiaeanpl e 196 10
(3R) (2, 6-Dpheny vridin-4-y t hi ophene- 2- car bonyl ) - pi pera2| ne- 1-
car bonid | - pautipn} B'l"‘%’ ﬁ\éﬁf.%hﬁ%ugsoqw igad witistolyee and ewappratesk anpl e

197 (3R)- (%cﬁy@s@hﬁ‘%'p'r&a(fct fa8 plritidd by chromatolgraph¥ on smca gel eluting with
14- (propane- 2- sul fonyl) - pi per azi ne- 1-‘car bon

4' ] bi pi per@didtyia 0 éwe}thmlﬂmtﬂﬁ@n%angwdzer{t erﬂ}l}/&’fhe title compound
(270mg, 82%).
Re 0.35 (9:1 dichloromethane-methanol)
15 MS: 651.2 [M+H]"
These reaction conditions were equally appropriate for reaction of this piperazine

with other classes of acylating and alkylating agents. The following compounds
were prepared from (3R)-(2,6-diphenyl-pyridin-4-yl)-[3-(piperazine-1-carbonyl)-
[1,4']bipiperidinyl-1'-yll-methanone using this protocol:

20 Example 177
(3R)- 4-[1'-(2,6-Diphenyl-pyridine-4-carbony)-[1.4'lbipiperidinyl-3-carbonyll-
piperazine-1-sulfonic acid dimethylamide

MS: 645.2 [M+H]*

Example 178
25 (3R)-4-[1 '-(2,6-Diphenyl-pyridine-4-carbonyl)-[1.4']bipiperidinyl-3-carbonyl]-
piperazine-1-carboxylic acid dimethylamide

MS: 609.3 [M+H]*

Example 179
(3R)- 4-[1'-(2,6-Diphenyl-pyridine-4-carbony!)-[1.4"bipiperidinyl-3-carbonyl]-

30 piperazine-1-carboxylic acid diethylamide
MS: 637.3 [M+H]"




Exanple 198 (3 R)-

{4-[1 -(2, 6-Di phenyl - pyridi ne-4-carbonyl)-[1, 4"l bi pi peridi nyl -3-carbonyl | -
pi per azi rwb-ogio¥21ateti c acid ethyl ester 20 Ms: 624.2 [ MtHP€ETHReEE 199
(3R)- [3-(4-Benzoyl - pi perazi ne-1-carbényl )-[1, 4" ] b! pi pe
ridinyl-1'"-vll-(2,6-di phenyl - pyrlgl n- z} ;{bé-rret hanone MS: 642.3 [ M+tH] + 25
Exanpl e 200 (3R) 44 1' (2, 6-Di p di ne- 4- carbonyl) f

1. 4' | bi pi pe
M5: 671.3 [MFH] np
(2, 6- Di phenvl - pvri d| n- 4- y|)mm&gmnmﬁdmmmmg) pi per azi ne-1 - carbonyl | -

[ 14" | bi pi 0 I +y- met hanone Ms: 596.2 [ MtH + 5 Exanple 202 (3 R)-
Aceti c aclolgé 8%’1% [MlH]
2-{4-[1"-(2, 6-di phenyl - pyri di ne-4-carbonyl)-[1, 4"l bi pi peridinyl -3-
car bonyl | - pi perazi n- 1-y} - 2- oxo- et hptangge ¢81 MS: 638. 3 [ MtH] + Exanpl e 203 10
(3R)- {4-[1" -(2, 6- D|phenvl pyrldlne4carbonyl) f L
1, 4" | bi pi pdBfd BIORS boryll-gipeEazines1-carbany}
ester Ms: 653.2 [I\/H—I]+ Ex
(3R)- (2, 6-Di phenvl - pvr|d|
car bonyl | -M$5606.3 [M+HBi pi peri di nyI yI } - met hanone MS: 633.3 [ M+tH] +
Exanpl e 205 {3R)- 4-[1'-(2, 6-Di phenvl pyri di ne- 4-car bonyl ) -f
1,4' 1 bi pi peridinyl-3-carbonyl |- piRerazings| -carboxylic acid
pvridin-3-ylam de 20 Ms: 658.2 [

10 (3R)- (2,6-Diphenyl-pyridin-4-yl)-[3-(4-ethanesulfonyl-piperazine-1-carbonyl)-

[1,4']bipiperidinyl-1'-yl]-methanone

MS: 630.2 [M+H]*

Example 183
(3R)-1-{4-[1'-(2,6-Diphenvl-pyridine-4-carbonyl)-[1,4'lbipiperidinyl-3-carbonvl]-

15 piperazin-1-vi}-2-methyl-propan-1-one
MS: 608.3 [M+H]*

Example 184
(3R)- ({4-[1'-(2,6-Diphenyl-pyridine-4-carbonyl)-[1.4'lbipiperidinyl-3-carbonvi]-

piperazine-1-carbonyl}-amino)-acetic acid ethyl ester
20 MS: 667.3 [M+H]"

V Example 185
(3R)- {4-[1'-(2,6-Diphenyl-pyridine-4-carbonyl)-[1.4'Ibipiperidinyl-3-carbonvl]-
piperazin-1-yl}-acetic acid

MS: 596.3 [M+H]*

25 Example 186
(3R)-(2.6-Diphenyl-pyridin-4-y)-[3-(4-methanesulfonyl-piperazine-1-carbonyl)-

[1.4'Ibipiperidinyl-1'-yll-methanone

MS: 616.2 [M+H]*



Exampl e 206 (3R)-1 -{4-f1'-(2, 6-Di phenvl -pyridi ne-4-carbonyl -f

1, 4' ] bi pi peridinyl-3-carbonyl |- piperazin-l -yl}-ethanone RF 0.25 (9:1

di chl or onwDlae21eet hanol ) 25 Ms: 580.0 [ MtH] + The f ol | owiPeg/IB@@STBNAS wer e
prepared from (3R)-ant hracen-9-yl - [3-1(1§)i per azi ne-

1-carbonyl)-[1, 4" ] bi pi peridinyl-|" ,E_é ! !Egpanone and conmercial |y obtai ned
reagents by a procedure simlar t cri bed above for Exanple 176. WO

03/072197 PCHAHB - <y bipiperidinyl-3-carbonyl]-
Ant hr acen- 9- yT- 4 T - pI per azi ne- I- car bonyl ] -
11, 4' ] bi pi peri d| nyI y_tg})eraztrh‘&m_lér_eo aﬁmldh@m.ﬁﬁ[
dICh| ororr;a'\g‘g )Irl)_aﬂmol) 5 Ms: 598.5 [MtH + 1HNWR (CDCI3) b 8.45 (s, 1

, 8.05 5 , 7.90-7.80 (m 1 H, 7.55-7.4 (m 4H), 5.20 (brd, 1
H J =13.1 Hz), 3.71-3.63 (m 4H), 3.62-3.54 (m 2H), 3.53-3.50 (m 2H),
3.40-3515 (m 7H), 3.04-2.96 (m EXdmpl®186-2.82 (m 3H), 2.70 (brt, 1 H J
:10.8Hz),250(brt1H,J:109Hz)237(brt 1H J=10.9 Hz),
2.17-2.05 (8RRHY{4-[14@.6tDg lpgrigine-4gaaybonyl)e : : I -yarbard
(3R)- Ant hracen-9- yI
11. 4' | bi pi peridi nyl -
di chl oronﬂwsm@&ﬂ\ﬂ-ﬁa]ﬁol) 15 M5: 591.5 [I\/H—|]+ Exarrpl e 209 (3R -
4-[11' - (Ant hracene-9-carbon rl

-[ 1, 4" ] bi pi peridinyl-3-carbonyl | - - sulfonic acid dinethylam de
RF 0.40 (9:1 dichl oronet hane- net hWW 592.5 [ M+tH] + Exanpl e 210

(3R) - 1pnt hr agAN1 Y2yt = F-DibhEMiph Adihelan@rory L PamibbeRdiRARE Bényli: car bonyl )
[1. 4" | bi pi perrdinyl-1"-yT}-nmethanone
di chl or oret hane- net hanol ) Riperazin- -1-yl}-3-methyl-butan- 1-one

MS: 622.3 [M+H]"

Example 190
(3R)- (2.6-Diphenyl-pyridin-4-y1)-{3-[4-(furan-2-carbonyl)-piperazine-1-carbonyl]-

15 [1.4'1bipiperidinyl-1'-yl}-methanone
MS: 632.2 [M+H]*

Example 191
(3R)- 1-{4-[1'-(2,6-Diphenyl-pyridine-4-carbonyl)-[1,4'bipiperidinyl-3-carbonyl]-
piperazin-1-yl}-propan-1-one

20  MS: 594.2 [M+H]*

Example 192
(3R)-4-[1'-(2,6-Diphenyl-pyridine-4-carbonyl)-{1.4'1bipiperidinyl-3-carbonyl]-

piperazine-1-carboxvlic acid (4-fluoro-phenyl)-amide
MS: 675.3 [M+H]"

25 Example 193
(3R)- 4-[1'-(2,6-Diphenyl-pyridine-4-carbonyl)-[1,4'bipiperidinyl-3-carbonyl]-

piperazine-1-carboxylic acid isopropyl-amide
MS: 623.3 [M+H]*




25 M5 582.5 [ MWH] + Exanpl e 211 {

R)-4-[1' - (Ant hracene-9-carbonyl )-[1. 4" bi pi pe

ri di nyl - 3woaslhmiy? ] - pi perazi ne-1- carboxylic acid di nmet hylparitdes/®F730. 35
(9:1 dichloromet hane-net hanol) 30 M349556.5 [ MtH] + WO 03/ 072197

PCT/ 1 BO3/ 00573 152 Exanple 212 (SEE- | 15!
4-f1'-(2,6-Di phenyl pyr| di ne- 4-car 4' ] bi pi peridi nyI 3-carbonyl ] -

pi perazi ne-1
(3R) - (2 6- Di prrer ' 4] bi pi perid
inyI yI] 5 met hanone cég tg41bipik At sm*un1cyanate (0.060

ted at 100C in a water-di oxane-n-propanol sol ution.
ﬁﬁter 2h aﬁﬁgga§§4ﬁ3ﬁ al i quot of sodium cyanate (4 ng) was added and
heating was continued for another 1 hour then the solution was allowed to

stir atsanbient tenperature for aBxadpetli®énal 42 h. The sol vent was
renmoved under vacuum andtthe product vvas 10 purnil ed by sili cla gel

chr omat ogr apiypl-ed-¢ J Aroooy R Wlze=ializ: 170 LTars = gradi ent
to give the title corrpoun A RE 9:1
di chl or onet hane- net hanol ) 2GR 2 hérlorld 213 15

(3R -1-[1- WS 680.8¢MmB]1"9- car bonyl ) - pyrrol i di n-3-yl]-piperidine-3-carboxylic
acid ethyl ester. Reductive amnation of 1 -benzyl-pyrrolidin-3-one with

(3R)-ethyl nipecotate was carried rding to the procedure described
E%g@[%@
above for Interrredlatelto give = _

@hhyé-1ester

- (1-beqyyl -
ow oil (1.23

(cont ai ni ng 2

g, 39%. The m xture of S2HE c HPRIICHY inene 23 g) was di ssol ved
in anhydr%s@@ég Oh+(-50 ) and di I ute hydrochl oric acid (2N, 4 nL) and
10% pal |l adi um on car]D (120 ng) was added. The suspensi on was shaken
under hydrogen (48 pSI) |n a Parr shaker for 16 hr. Only a very snall
amount reduction 25 occurred so thexamplal9ét was filtered off and the

sol vent renoved under vacuum The residue was dissolved in glacial acetic
acid, plat I(Qﬁmz(,é-w;)h%)r%vldp%n in- AP vl%-m\l\ﬁ)ropane-z sulfonyl)-piperazine-1-carbonyl]-

15 [1.4'bipiperidinyl-1'-yl}-methanone

MS: 644.2 [M+H]*

Example 198
(3R)- {4-[1'-(2,6-Diphenyl-pyridine-4-carbonyl)-[1,4"1bipiperidinyl-3-carbonvl]-
piperazin-1-yl}-acetic acid ethyl ester

20 MS: 624.2 [M+H]"

Example 199
(3R)- [3-(4-Benzoyl-piperazine-1-carbonyl)-[1,4']bipiperidinyl-1'-yl]-(2,6-diphenyl-

pyridin-4-yl)-methanone

MS: 642.3 [M+H]*

25 Example 200
(3R)- 4-[1'-(2,6-Diphenyl-pyridine-4-carbonyl)-[1.4'bipiperidinyl-3-carbonyl]-
piperazine-1-carboxylic acid benzylamide

MS: 671.3 [M+H]"



added and the suspensi on shaken under 50 psi hydrogen at 60C overni ght. The

sol vent was evaporat ed under vacuum the residue dissolved in

di chl or onwDlane1set hanol and the catal yst was filtered of feCrhBesyvs73

Celite(r). The 30 solvent was agai n15evaporated and the residue

partitioned between dilute hydrochloric id and ethyl acetate (x3). The
E’ﬁ@@—@o@a—isodl um hydr oxi de and

aqueous | ayer was made basic with

re-extracte :
anhydr ous s%&%@ﬁ%— The

U \V d
product was purified by chriomEb ngaglhyl-mnsméthmmmel eluting with 5% WO
03/ 072197 ﬁébggé}[ 73 153 - 10% - 40% - net hanol -di chl or onet hane to

give (3R)- -3-yl -piperidine-3- carboxylic acid ethyl ester (36.9
ng). This ami ne was reacted wi th anthracene-9-carbonyl chloride
(I'ntermdiate 3) by a procedure aBgdmpie@82to that described above for the

preparation of Exarrple 1 to 5 give the title corrpound 70. 1 nyg, 100% RF
0.70 (9:1 di heatie ddE (R Srdiphenyiypyridiet4-ga riginytd: ( 3R) - 1

-[ 1- (Ant hr acene- 9- car bon g I ne- 3-carboxylic acid
10 di ethyl ami de.  (3R)- 1\“(—[)‘—’?—%@:%” AL EBela 20t ¥ oA L yI)-pyrrol id in-3-yl]
-p i p e rvg: 63&6[M+H$ rboxylic acid ethyl ester (53.2 ng) was heated
under reflux with 2N hydrochloric acid (containing sone dioxane to' produce

clear solution) for 30 minutes . Tlt:n)(; }é@&%bSV\BS evapor at ed under vacuum

t ol uene was added to the residue s 15 renpoved under vacuum (x2)

to dryghe pr(@ﬁgg&%n' [De- mg'gﬂ @[r}fﬁ% Jileaﬁbaﬁympd@, ]Eb.P@eerfdkﬂ Slcarlféhglﬂ}r of orm
containing O i ony orrde until alT the solTd was I ssol ved
(-15 mn) then the solkieaEziRa< -earbe sl g he residue was

di ssol ved {8. §5»%§ MQH di chl or orret hane (5rrL) and d| et hyl am ne (100 pl) was
added. After Ivent was evapor at ed under vacuum the residue was
20 di ssolved in di chI or onet hane, washed with dilute sodi um hydroxi de, dried
over anhydrous sodi um sul fate an@@mﬁﬁﬁied The product was purified by
chr omat ogr g hy 5% - 5% net h noI

di chl or ometSid HESOAZ0IE - BE razing:1

di ast efse0i soner s (46 2 ny, [‘Ba%lblperldanH-Vl} methanone

MS: 633.3 [M+H]"

Example 205

bipiperidinyl-3-carbonyll-

piperazine-1-carboxylic acid pyridin-3-ylamide
20 MS: 658.2 [M+H]

Example 206
(8R)-1-{4-[1'-(2.6-Diphenyl-pyridine-4-carbonyl)-{1.4']bipiperidinyl-3-carbonyl]-
piperazin-1-yl}-ethanone
Rr 0.25 (9:1 dichloromethane-methanol)
25 MS: 580.0 [M+H]"

The following compounds were prepared from (3R)-anthracen-9-yI-[3-(piperazine-

1-carbonyl)-[1,4']bipiperidinyl-1'-yl]-methanone and commercially obtained

reagents by a procedure similar to that described above for Example 1786.



25 RF 0.35 (9:1 dichloronmet hane-nethanol) Ms: 458.4 [MH] + The sanple is a
m xture of diastereoisoners. 13C-NWR (CDCI3) b 173.20, 172.95, 168. 96,

168. 86, 180.038721928. 70, 128.66, 128.62, 127.78, 127.37, PETIRG/003B7. 14,
126.88, 126.79, 125.73, 125.56, 125.881. 30 125.43, 124.87, 124.73, 124.69,
124.53, 64.68, 64.61, 63.77, 63. 64 55. 93 55.30, 54.49, 54.33, 53.07,
52.44, 51.77, 51 48, 51. 34, 50 09-—¥Em33_—z6 60 46 57, 44.54, 42.03,

41.82, 41.75, .

30. 36, 30.15, . (on Viom :
24.67, 15.20, 15.07, 15. 01 r1;kl4b|i5@.er_ldlav|2|2-ynhaetﬁaaqonk3 10, 12. 98 VO 03/ 072197

PCT/ 1 BO3/ 00573 154 1 th

ne- 9- car boﬁilp)365f%§ cigﬁi%n%%}%e;rgetpgrgq ct ;ﬁggro-m-l- [1, 4'1 bipyridinyl-

car boxyg i Cumg¢5gs. gl[mh}ﬁl am de. Anthracen-9-yl-][ ; 5 i
1,4']bi di nyl - non r as_ a ow owder
from 4- b Bﬁ?h&hép@@re{ BARGS. T, BB S Bn 0. LR R Ak $ared (. P

(1 nternedlainﬁ]g,@o Yd, G\I—PUMf’ﬁW—& aml g8gm aﬂ td‘@é—s@ﬂ%r!zlh)?@ 5@@5@ for the
preparation o

di chl or onet &b, fﬁéﬂﬁv‘a*rﬁ)(n) 710 3@4£ %Gmuﬂufﬁ 85 282 (m, 3HS 2.70 (brt, 1H, J =

ant hr acen- I pgI I han 5 mml) in
di chl ororre ¥Hz %I%Om i g fbn?%’r&%zesr?ydg{tn?ggﬁc 32?'3 d% 7?250%% n

met achiOor phBBérﬁ%(r@, & ﬂ6QAl%ﬁ(r‘¢,hﬂH)57 83% 106ng) in dichl oronet hane (2. 3
m.). The solution was allowed to warmto anbient tenperature and the
reaction was conplete by thin |ayey L opgt ography (9:1

di chl or onet hane- net hanol ). The 15 was diluted with

di chl or omet hang pWARthesben d-M-(dirh WrBp&rad BuNdhixdrdfne-1GaktRfyipver anhydr ous
sodi um sul f at e and evapor at ed|to dr nelss | The residue was redissolved in a

little dichloronethane, tolli&ndPREMHLR A pIHWNeent was renoved under

vacuumto dr t [ (1- oxy- [ 1, 4' ] bi pi peridinyl -
1'-yl)- tﬁa%%ﬁzgés&crg%r&ﬁleﬁ{fga rggtvﬁfgolrz)o\?\)-der 20 Ms: 389.3 [MrH + RF 0.55 (4:1

di chl orfomeMBabel.e¥ihERol ) To a sol ution of
ant hracen-9-yl - (1-oxy-[1, 4']bi pi peridinyl-1"-yl)-methanone (38ny,

Example 209
(3R)- 4-[1'-(Anthracene-9-carbonyl)-[1.4']bipiperidinyl-3-carbonyl]-piperazine-1-
sulfonic acid dimethylamide
Rr 0.40 (9:1 dichloromethane-methanol)
20 MS: 592.5 [M+H]*

Example 210
(3R)- Anthracen-9-vI-{3-[4-(pyrrolidine-1-carbonyl)-piperazine-1-carbonyll-

[1.4']bipiperidinyl-1'-yl}-methanone
Re 0.32 (9:1 dichloromethane-methanol)
25  MS: 582.5 [M+H]'

Example 211
Anthracene-9-carbonyl)-[1.4"'

carboxylic acid dimethylamide
Rr 0.35 (9:1 dichloromethane-methanol)

30 MS:556.5 [M+H]"

1'- bipiperidinyl-3-carbonvl}-piperazine-1-




0.098 mml ) in anhydrous dichloronethane (0.5 nL) under nitrogen was added
N, N-di i sopropyl ethylam ne (3 eq., 51 pl). After cooling to -78C phosgene
(1.93 M 2509@lomt1pPon in toluene, 5 eq., 0.49 mol, 250pl) wa3/1BCA®E? A
browni sh col or devel oped. The solutildh was stirred at -78C for 2hr then
war ned to anbi ent terrperature forE lp fore recooling to -78C.

Di ethylam ne (6.8 eq., 0.67 mol —%@—%—%s added the solution warmed to
anbi ent tenpgg .th 0.1 M
sodi um hydr oxi ous sodi um

y
sul fate and evaporat ed to Clda s material was purified
b chronat I t % t
4 n§| by rad rgg("tﬂ %él%gml% e@?n]y ! 4gblﬁ%)gr/&'8ylas'ya'n oi |

met hanol - oro 've oun
(15. 5nm) . metr(aname (& 4 mgj OJ@HOmumtdh hMeedimhhcamdte (GANDB@ B1nGA 23.9 Png)

1 (1.2, 3, WSdeplaan WO IV wher Gl §0tton. Atter2n an

if ] ?kp![ Eeradﬂltmﬁlakéquoardifcsoyﬂumcmlacb (4ding)t Vs @dded!&and&eart]m% was Acf:f_){ltmuezi I bi g
- (Ant hr acene-.9-¢ a r o- i pyri
i nyl -3 car BBQWI‘B‘? ﬁﬁ?‘ﬁ%@ﬁﬁ%ﬁ@a&a@@"%@d gl ata REABNER 950l ved i n

met hanol  dn acﬂﬁtldﬂibb 42 A0Tthpablva wes sl l&ﬁ@er(\ih‘é%h‘v/dﬁh th8Brddubt Was added
and tgi;h Sus, |on was shaken under a hydrogen atnosphere (45 psi) for 42h
t

Yﬁ'l“‘éa el rqjsgatpg@pqgkg}lﬂlng-wgh@ "/alt‘%/é‘?"/"v(ﬁ%thﬁ“q)'t ered off, the
sol vent e\m@%raﬁedaﬁ@ gaéuieﬁth@grve&héiuﬁ*ewqﬁ UGl {d 8FhgPMo@yr omat ogr aphy on
silica gel_elutin a % - 5% net hanoI di chl oronet hane gradient to
gi ve the tRrQ-81&H t9mﬁ>domgthen¢rﬁﬂetm RF 0.53 (9:1
di chl or onghbasty 1typ]ﬂol) V5. 389.3 [I\/H—I] + Exanple 217 15
1-[1- (Anthracene - carbonyl) - pi peri di n-4-yl ] -azepane- 3-carboxylic acid
diethylamde A mxture of tert-butyl 4-oxo-1 -piperidinecarboxylate (10

mol, 1.99 nmol), azepane (10 midxampERdy) and titani um i sopropOX| de
(12. 5 | . A
sol uti SOttt € y oD OT Oy aP € ‘ FO=H idethdus

et hanol ( 10 nL) was added and t he soégté,a on vvas

Reductive amination of 1-benzyl-pyrrolidin-3-one with (3R)-ethyl nidecotate was
carried out according to the procedure described above for Intermediate 1 to give
(3R)-1-(1-benzyl-pyrrolidin-3-yl)-piperidine-3-carboxylic acid ethyl ester (containing

20 a small amount of the isopropyl ester) as a yellow oil (1.23 g, 39%).

The mixture of ethyl and isopropyl esters (1.23 g) was dissolved in

anhydrous ethanol (~50 mL) and dilute hydrochloric acid (2N, 4 mL) and 10%
palladium on carbon (120 mg) was added. The suspension was shaken under
hydrogen (48 psi) in a Parr shaker for 16 hr. Only a very small amount reduction

25 occurred so the catalyst was filtered off and the solvent removed under vacuum.
The residue was dissolved in glacial acetic acid, platinum (1V) oxide (100 mg) was
added and the suspension shaken under 50 psi hydrogen at 60°C overnight. The
solvent was evaporated under vacuum, the residue dissolved in
dichloromethane/methanol and the catalyst was filtered off though Celite®. The

30 solvent was again evaporated and the residue partitioned between dilute
hydrochloric acid and ethyl acetate (x3). The aqueous layer was made basic with
14% w/v sodium hydroxide and re-extracted with ethyl acetate. The organic layer
was dried over anhydrous sodium sulfate and the solvent was removed under

vacuum. The product was purified by chromatography on silica gel eluting with 5%



stirred under nitrogen at anbient tenperature for 24hr. Water (2 ml-) was
added and the precipitate was renoved by filtration through Celite(r),
rinsing twomagmwith ethanol. The sol vent was renoved unaeem/Bezwara and t he
residue purified by chromatography d®silica gel eluting with a 5% 10%

e boxy | o d0¢er tenargrdldieank e Snedaby PR PRI SR 0. 35
(9: 1bdi clhl &Hrbﬁsgl(ljibabid-dﬂ%ﬂ batlﬁo(sb.gl'mg;a.SZgl uti on38f 4-1azepan-|1 -yl - pi peridine-1
-carboxylig acid tert-bu est , A mol) .in

i ehl or ot HAREMA Ges SRoLal Wit e Sicraamond it dnegectete §) by a

met achl or opeEbEIE @halogsisho({RatBBRLb&AL VB Kol e Praaraioprar iExampld 18 nL, dried

over a little anhydrous sodiumsulfate). A white precipitate was forned

whi ch & edgi¥e B1a/iitle cenrayed §6)- 1ngotPQiels ™ al | owed to warmto anbi ent

tenper at ur g, o Y3goMQi&sBeERAe RidhaRip/ 00573 156 sol ution was then washed
W th saturated sodi um hydrogen carbonate, solution and a little 2N sodi um
hydr oxi de, M8 #843dVeH]'anhydr ous sodi um sul fate and evaporated under

vacuum The residue was purified by chromatography on silica gel eluting
with a 10%to 20% net hanol - di chl orgagt gradient to give 4-(1
-oxy-azepan-1 5 yl)-piperidine-1 Tté‘??%ﬁgﬁi c acid tert-butyl ester as an
oi | whi ch on@R)i1t[gxAhiheiteneOhcarbedns roidie-3ayMWhibémiidg-8-abiexypvaies (483 nyg,
84% . RF 0.25 (4:1 dichloronethane-nethanol) This N-oxide (263 ng, 0.88
mol ) Was di ssol ved in anhydrous digRY8Ngeet hane (5 nl) and

N, N-di i so l | ( - iceHReL-3- i s 10
cool ed top(? %)Cf: [gﬁguﬁﬁ%ggﬁeé{%ggﬁﬁgm? 3 V@Sp:?i? ) _smggﬁgggigd%gﬁﬁgy@el | ow

sol uti on vester{pB.8vpa) was heated Umfiﬁfcﬁﬁﬂ%gng'efd\' bydrochlorhacigisantairingas

i mredi at el = | at ) I%:‘N 4 pL) was added.
The m xt ur%’m(_;\rlxg(;\j)@rré\eHcfelftacg;r gdrygiég:%a??, g'#g%@é?%égmﬁﬁfgr W ?tﬁr glg?n xture of sodium
hydr ogen evapbrates widasdacuunhyouens wes adtied toothe residueccandbihisrwashydr ous sodi um

chr omd Bogi 2Ryt dke oI i) YE i) 1k AR TA B rhS Wi g

met hanol - defiud iorchheefhem eonjrindiggh8mLtad thpmyed chloride until all the solid was

cor oyt ARG O g PR At D, it

dissolved in anhydrous dichloromethane (5mL) and diethylamine (100 ul) was

added. After 1h the solvent was evaporated under vacuum, the residue was
20 dissolved in dichloromethane, washed with dilute sodium hydroxide, dried over
anhydrous sodium sulfate and evaporated. The product was purified by
chromatography on silica gel eluting with a 1% - 2.5% -5% methanol-
dichloromethane gradient to give the title compound as a mixture of
_ diastereoisomers (46.2 mg, 82%).
25 Rgr 0.35 (9:1 dichloromethane-methanol)
MS: 458.4 [M+H]*
The sample is a mixture of diastereoisomers.
'SC-NMR (CDCl,) & 173.20, 172.95, 168.96, 168.86, 131.23, 128.70, 128.66,
128.62, 127.78, 127.37, 127.23, 127.14, 126.88, 126.79, 125.73, 125.56, 125.53,
30 125.43,124.87, 124.73, 124.69, 124.53, 64.68, 64.61, 63.77, 63.64, 55.93, 55.30,
54.49, 54.33, 53.07, 52.44, 51.77, 51.48, 51.34, 50.09, 50.03, 46.60, 46.57,
44.54, 42.03, 41.82, 41.75, 41.58, 40.03, 40.12, 39.86, 39.69, 39.57, 39.40,
39.29, 30.36, 30.15, 28.88, 28.76, 28.00, 27.95, 27.69, 27.52, 25.05, 24.90,
24.67, 15.20, 15.07, 15.01, 14.75, 13.22, 13.13, 13.10, 12.98.



20 RF 0. 34 (acetone-hexane 1:1)

4- (6-di et hyl car banoyl - 2, 3, 4, 5-t et rahydr 0o- azepi n-1-yl ) - pi peri di ne- 1- car boxyl
ic acid wersomipyl ester (30 ng, 0.079 nmol) was di ssol vedTitRox@stsanol (20
m.) and 10% palladi umon carbon (10%¥w) (-30 ng) added. The m xture was

shaken under a hydrogen at rmspherg §5OI %@Is) for 3h . The catal yst was

renmoved by filtration 25 through and the sol vent evaporated under

vacuum The ﬁ'ﬁ%%ﬁﬂ&cé’r‘%sg—célﬂbgﬁgé E,%dl, ,2‘"9, ,Qt,§;3él o%ﬁ&@}%@lh( I':EOA'IEEFMIIdIHQ@r
nitrogen, co or i de Was passe a few

m nutes. The solution was al IMM@E@M@E@J oom t enperature then
evapor at ed | esi due
vee di osol 6 OARIHAEREA PRy s R heRER, Wespiehdtpd R5Ehke Joful

di i sopr®py betvtie feamn n@lmaldﬂmplp‘ﬁmldmb)an\dmtmm -9-cabompdhlyida suspensi on of

h 9- de (I di g
et aceney LR i bR BRI el I e
di chl oronepfe@a&zmatolnﬁﬂample wowed a new UV spot at Rf 0.40. After 30

m nut es, E@d%%ng M/as washed with a m xed sodi um hydrogen
car bonat e/ b/'d‘ bxi de sol uti on, dried over 35 anhydrous sodi um

sul f at e, emap@roa(qud@mdrorrﬁahé.@mawﬁnﬂyrl fi ed by chr omat ography WO 03/ 072197
PCT/ 1 B03/ 00573 157 on silica % % 1% - 2.5% - 5% 10%
met hant - dil @ BISOIIRB Oh aRBracen=y é[ﬂn“]?'B'PSf' Bylt1h¥| W?W@@%%ﬁ%ﬁﬁw ORF 4 ny,

53% . RF Opfil (@dﬂehﬂjr@rlﬂb@ﬂéﬁaﬁdﬁﬁm?uﬁ@érmﬁwgleh at Nﬁs°c4@§s dddddrdkdiuforxanpl e
218 1-j1- (Anthracene 9- car bon r&ﬂl eridin- cPcrrol i di ne-3-carboxylic

acid di et gfymgqqplai@rpp@b@zg& apiqd 7-83%, 106mg in dichloromethane (2.3
-b | - I 7 [
enzyl - 5 (iKp- P éahfcm R8s %n&gg@warm%%mﬁmrnyémﬁﬁé ﬁhd g%qfa&lm g9) in

anhydr ous te ahydro uran was a orane-tetra uran
sol ut on (waSMJOTBUetmw thlrstaym_c)hr@maf@mpémwﬂ&m@ramaﬂ@nemha@é)s Té\ﬁol ut| on

had s ? Utgr%bq?léeé)(l[j Hftéd)wlt% hf&%ﬂ]ﬁy%r o shESWItHﬁllé%Esé)é?‘%@ré)gg%dSt| rred

for 16hr a nper a oric dr opwi se
(ca. 5 m_)dréawovetrIaehydraws@mmsu]iaterarnddevaponatﬁnitemryrtesﬁrpé'hatrezaicmefwas 1 hr

bef ore 1 eyl g L0, ALY Slo AR YAGHHI 2108 BES| A aP gL ssol ved in

di chl or onethane an € SO POR T WaS Was di um hydr oxi de
sol uti on. rEhevddchbereEratmanergesato gine antsadenedrylei taxgdt dtbippetidinyl ut e
hydr ochl OI’J'C amﬂ {1 e) t he ex racts conbi ned, nade
yl)-methanone as a pale y low powder.
20 MS: 389.3 [M+H]
Re 0.55 (4:1 dichloromethane-methanol)

To a solution of anthracen-9-yl-(1-oxy-[1,4']bipiperidinyl-1'-yl)-methanone (38mg,

0.098 mmol) in anhydrous dichloromethane (0.5 mL) under nitrogen was added
N,N-diisopropylethylamine (3 eq., 51ul). After cooling to —78°C phosgene (1.93 M
25  solution in toluene, 5 eq., 0.49 mmol, 250ul) was added. A brownish color
developed. The solution was stirred at —78°C for 2hr then warmed to ambient
temperature for 15min before recooling to —78°C. Diethylamine (6.8 eq., 0.67
mmol, 70ul) was added, the solution warmed to ambient temperature, diluted with
dichloromethane and washed with 0.1 M sodium hydroxide solution. The solution
30 was dried over anhydrous sodium sulfate and evaporated to a dark colored oil.
This material was purified by chromatography on silica gel eluting with a 1% to
10% methanol-dichloromethane gradient to give the title compound as an oil
(15.5mg).
Rr 0.50 (9:1 dichloromethane-methanol)



basi c by addition of sodi um hydroxi de and extracted w th dichl oronet hane
(x3). The conbined organi c extract was dried over anhydrous sodium sul fate
and the wolspmi9mnas renoved under vacuum The product waPCFUBIFG08TE by
chromat ography 20 on silica gel elutildg with 5% nmethanol -di chl oromet hane to
give 1 -beRmtlszomy +gp]-idlne 3-carboxylic acid nethyl ester (200ng, 3% . MS
220.2 [ M+H + RF 0 819 1 di chl or onet hane- net hanol) A solution of 1

- benzyl - pyrrolldlne 3-carboxylic acid nethyl ester (109.6 ng, 0.5 25
mml ) in 2N hydrochloric acid (3 nExample®18i oxane (1 nl) was heated to
80-90C for, 61 h. | vent was evapor at ed under vacuun1and t he residue
redi ssol ved H : A-crRIBenvld.4J0ipiperid Gaigexvligasidum The
resi due was then heated under refh Iggloroformcontalnlng an excess of
thionyl_ chloride for 1 h an e so vent was evaporated under vacuum

The resf dud’ (ﬁ@éhra?%o%@raoeﬁ)ﬁﬁ 1aﬁ|~§/dr 8i-odiabyirerdbhid4ilkinyridisyird-) and
di et hy! am prpbafidRick ey iRRRRA0 sl ol 8.4 %ﬁdlg%‘tﬁv&%\fﬁ&ﬁ

evapor ated and the residue di sso | or onet hane %ed W th
di | ute sod(~A® fﬁ&«blﬁ@)@ redadigr eucashen (%wdm)d@@ mg) edisiatided lahd thee and

eeton tri Perget RN PR Bl en BRe R LT B 4RIV EoR e, 76 wo

03/ 072197 ROWErB0GY i0@57BT sha@r.pThe vatslyatdastilared offnihe solventdvaperatedf ter 1.5

h a furf he r,0f or [ate dded. After
30 ni ;\lluot esg?(ﬁ1 e gble‘?f'vag EE” r?a({%dp ?rHBW 0(95% Sfé’t” i%%ed?'b'ﬁ’?%%"wﬁﬁﬂ ane)

[ Rdl Cﬂ.][ ed 5%ahethheczl{deﬂndnromathaae graiiedtitjo gmeﬂ’fmidﬂ%t@rrmuad l(slBh 213484)] Cll(JOt of
the chloro 6 N, N 5 diisopropyl et am ne (0.2
eq. , 20pL)E{5ersé§a(§d Cgch %)r[n ”%eﬁﬁé‘ﬁ@f‘& action was diluted with

di chl or oneBaggy.3\WsHEd with dil ute sodi um hydroxi de, dried over anhydrous
sodi um sul fate and evaporated under vacuum The residue was purified by
chromat ography on silica gel eluti vvilt h,40:1 dichl oronet hane- net hanol to
gi ve 3-di et hyl car banoyl - pyrrol i di r\é&ﬂlﬂ%&%oxyl ic acid 2 2,2-trichloro- 10

et hyl 1gster (1924 Ar'ierac@ 0
di chl oromet hane- rous et hanol

(5nm) and zinc dust (freshl y  was hdidthylatridedi | ut e hydrochloric acid and
dri ed undeA M%h&k%?&-b&&}l E—gxo-:?-gp(?pemi)ne\'\@?ooxylate 10 mmol, 1.99 mmol),

azepane (10 mmol, 990 mg) and titanium isopropoxide (12.5 mmol, 3.7 mL) was

stirred at room temperature for 50 mins. A solution of sodium cyanoborohydride (7
20  mmol, 440 mg) in anhydrous ethanol (10 mL) was added and the solution was
stirred under nitrogen at ambient temperature for 24hr. Water (2 mL) was added
and the precipitate was removed by filtration through Celite®, rinsing through with
ethanol. The solvent was removed under vacuum and the residue purified by
chromatography on silica gel eluting with a 5%-10% methanol-dichloromethane
25  gradient to give 4-azepan-1-yl-piperidine-1-carboxylic acid tert-butyl ester (726mg,
26%).
MS: 389.3 [M+H]"
Rr 0.38 (9:1 dichloromethane-methanol)
To a solution of 4-azepan-1-yl-piperidine-1-carboxylic acid tert-butyl ester (545 mg,
30 . 1.93 mmol) in dichloromethane (10 mL) at —7é°C was added a solution of
metachloroperbenzoic acid (2 mmol, 610 mg) in dichloromethane (10 mL, dried
over a little anhydrous sodium sulfate). A white precipitate was formed which

redissolved as the solution was allowed to warm to ambient temperature. The



15 added. The suspensi on was heated under reflux for 1 hr, the solid was
renmoved by filtration through Celite(r) and the sol vent evaporated under
vacuum t owg@ios@721pmpur e pyrrol i di ne-3-carboxylic acid diet rgTapdd®s(375. 1 ny,
>100% . This conpound was taken forvwa d to give the title conpound using a

ser i o8 of P BRFLYERT NG9 Ly BRIl At BREISAnd e
preparatio

g L{;: hl (7)r g ge?hal&e%bdﬁlamoiy)i;okldel\ﬂﬁéc( MIaahydloﬁs Scti(r suliatthd &v@erthe?g (2 mHz)
4.17- 4. 044 rV%%Jvmsﬁ%’e f%%ﬁ%f wawuwf(ed b&’§|%°m%t89fﬁ2§‘y o3 stge Qelgeéut('ner 2H),

2.87 (tm ithla ﬂ)%tcﬂ-@@% dﬂhan&d&‘ﬂ’ro?orﬁgthéﬁé Fadidnt t |5@441 Hxy-aidpat -
2.39-2.28 (n 1-2. 03 H. 1.96-1 83 (m

oH), 1.578-Y)® @erlﬁrneﬂrsarquy@%a@dw Pﬁﬁw %qiﬁraﬁawlvrh@sowtumnmanpr es 219

and 220 (tpaksdve) alc/e% whrte friable powder (483 mg, 84%).
3' R) - Ant hr acen- f 3- (nor phol i ne- 4- car bonyl ) -cycl ohex | 30

pi per azi n- E‘FQI%ﬂ(ﬁeﬁ ﬁéﬁ@@@%ﬁﬁﬁ%@ﬁ@amﬂl S.
3' R) -ant hr?ﬁ@'N eré g 488 G W%désolned in anhyczrfus dichloromethane (5

car bonyl)-cyclo exy erazin-1-y
R) - 3- Oxo- cint) en@kb[ﬁ@ummwwatmdaramredMawtﬁ Bb)amﬁiadiiedorT(ﬂlremg)ILttlonwae procedure

described

sol utr@ﬁ o?‘yo‘%% @giag]d ?é) necatab cIiyr I'c acl dsl%i %éﬁg& 18. 1
mmol ), 3 V@IWW@&@IR)W%@W)IV\B&&[ ﬁ)@ﬁ?‘rﬂng fesioby 0°C. The mixture was |mmed|ately

(di et hoxyphos I enzotriazin-4(3H) -one ,(REPBT, H Li et al.
O gani o CRERRRE Y TIKE arp ety BRI o Aol ek aiea B Grurke

SI N;”dl i s0pw?])m)éo?br’arhlaamtrtempérhﬁre,qm?jﬁédlrvimmh'uxtlﬁeZ)f Bbdiumrhyardgedr OUfS

i chl or onet 70 L S. to, sti oomte er ture or 75
i nut es. @ t?g/ﬁ8d'(’ﬁ'h@'\g2?i“daez??%nﬁn%fed qn/egaﬁlmcfr g¥tend t he

sol utifen vwampstdied efd@tvasnirhent tlﬁ@fﬁé&fu@twa’seplfrméd &@chromﬂi'@gra?ﬁy(&rwe was
concentrated under vacuyumito an oil_whic ﬁrrfred ﬁéﬁ@ ash

chr omat ogr #iRO% PLEINA Y% Woa 2?@0@@11%@119% ISR e giedienknt on

silica ge dive ie6i &%)@at;’ane DR Bl OeatiFRERYIVA Yt rlexanone (2.05 g,
54% . WME: 21d2i 4@% lI?I] ' dﬂlsg]ﬁ“on rf(i;/rg pi peraz?]rziebyrsar-car boxylic acid

tert- butylcaéQQ@r'C(i‘i'dGWEthl esterd3mhimg. 9%)185 ng) and
(3R) - 3- (nqmghgéoggméHpar bonyl ) - cycl ohexanone (1 eq, 0.95 mml, 200 np)

di ssol ved i n anhydrous acetonitrile (2 nL) was added a sol utron of sodi um
20 Rg0.34 (acetone-hexane 1:1)

4-(6-diethylcarbamoyl-2,3,4,5-tetrahydro-azepin-1-yl)-piperidine-1-carboxylic acid
tert-butyl ester (30 mg, 0.079 mmol) was dissolved in methanol (20 mL) and 10%
palladium on carbon (10%w/w) (~30 mg) added. The mixture was shaken under a
hydrogen atmosphere (50 psi) for 3h . The catalyst was removed by filtration

25  through Celite® and the solvent evaporated under vacuum. The residue was
dissolved in ethyl acetate (10 mL) under nitrogen, cooled to —78°C and hydrogen
chloride was passed in for a few minutes. The solution was allowed to warmed at
room temperature then evaporated to dryness overnight in a stream of dry
nitrogen. The residue was dissolved in anhydrous dichloromethane (4 mL), N,N-

30 diisopropylethylamine (5 eq, 70 mL) was added followed by a suspension of
anthracene-9-carbonyl chloride (Intermediate 3, 0.088 mmol) in dichloromethane
(0.175 mL). The thin layer chromatography (9:1 dichloromethane-methanol)
showed a new UV spot at Rf 0.40. After 30 minutes, the solution was washed with
a mixed sodium hydrogen carbonate/sodium hydroxide solution, dried over

35 anhydrous sodium sulfate, evaporated and the residue purified by chromatography



cyanobor ohydride (0.54 eq, 0.51 nmol, 32 ng) in acetonitrile (2 nL).
G acial acetic acid was added to the m xture until the solution indicated
a pH of -wolw/ovwap7 15 pH paper. The mi xture was stirred at pamhiBei0573
tenperature for 4 hr then concentratl® under vacuumto a white foam This

To6 2. 5% e GEThRaRN ST erearbrernane: BPpanaracibehEne i ure of |

cis- and tgrag@n(tlz)@rvedfﬂwb?zrﬂémmpgmhd (20:4 ﬁhgpstz%pnyl ) - CYcl/s)hexyI ] hpr pe

razi ne- 1- car boxyli c rt-but ster (200 ng, 559 20 The isoners
wer e separ'at%60l591djr‘|9 ﬁrﬁ&ﬁ %?P@I lica gel eluting with 60% et hyl

acet at e/ 300shgg@pairiHpr triethylamne to give (trans)-(1'R 3'R-4-[3-

(mor phol i ne-4- car bonyl ) - cycl ohexyl ] - pi perazi ne- 1-carboxylic acid tert-butyl

ester (100 ny, RF 0.5) and (cis-)(1'S,
3'R) - 49 3- (nor phol i ne- car bonyl ) é@&%@@l ]- pi perazi ne-1-carboxylic acid
5 i \ . o, .

tert-butyl estge -c 09< f’bézc%rpounds) Bot h
i soners of (3R 7 ) azi ne- 1-

carboxylic acid tert- butyI ester vdaethylamendently converted by

deprotection and,. ac tion_reactio to,thgs bed ab

for the. pr tbasatiiahoh} BonAlaramizplind Ba Heriia g ey gFeE e i 116
conpounds rﬁﬁroEWagj'mﬂt anRifous Biralydidiuf: (momi)@wwm@ammmawwanws 486. 4
[ MtH] + Exanp 20:  RF q 39 55 1 di.chl or onet hane- net hanoIO) g/ 072197
PCT/ | B83/ cﬁﬁ%"f@" (1%'050 ol g m ft\ﬁrml?'intéﬁ'&tﬁﬁtaé”@ﬁ"he” gas evolution ha

Ant hr acen-Q¥idel $hd éol@ﬂid?b’dvaé—heété@ Uﬂd@h@ﬂltﬁﬂor 3 m” r*n then stirred for 16hr at
, 4" ] bi piperidinyl-1'-yl]-methanone a sol uti

(3R)-1' - (aﬁmh»re'afdeﬁeemwar thtygachlorie aQ'd](ﬁMbWﬁePF’G@%?IOPBUS&(P%":X@?I—} dhcid 5
di et hyl amtﬁg n(r)tt[]Fee\K/é@Qir?goeat%%abrgrﬁ 1@mpBtatufe fd?"fﬂH)ef'oFb Wf Hé solvent

t et rahydr of uran .5 m-) under nitrogen at -25 a solution of
et hyl nagnemd@nvwm dEhe (eﬁldvprwa&ctqs«oafﬁgm grpblpg.ﬁnetgaqe @'&fi the(ﬁolllt'ﬁll) The

sol ut'%“a%t@%%r%gﬁm (ﬂlu‘f@ééﬂrﬁrﬂ h(yjarm{ge@brugsmrh@h%er&rﬂ&hﬁté 81y fYrin a

further yl magnesi rom Min tetra dro uran, 4.2
eq., 0.2 m3s thas extiakkied Wik difutethydechiagc acid (s?z)r theeaxtriels cspatbrnedt maaei ent

tenperat urbeast%egféo%lt%lﬁe&%ghfﬁﬂt W&&.&@M@E‘ﬁl cteHith dichloromethane (x3).

The combined organic extract was dried over anhydrous sodium sulfate and the

solvent was removed under vacuum. The product was purified by chromatography
20  on silica gel eluting with 5% methanol-dichloromethane to give 1-benzyl-
pyrrolidine-3-carboxylic acid methyl ester (200mg, 3%).
MS: 220.2 [M+H]"
Rr 0.38 (19:1 dichloromethane-methanol)
A solution of 1-benzyl-pyrrolidine;s-carboxylic acid methyl ester (109.6 mg, 0.5
25 mmol) in 2N hydrochloric acid (3 mL) and dioxane (1 mL) was heated to 80-90°C
for 1h. The solvent was evaporated under vacuum and the residue redissolved in
dioxane/methanol/toluene and evaporated under vacuum. The residue was then
heated under reflux in chloroform containing an excess of thionyl chloride for 1h
and then the solvent was evaporated under vacuum. The residue was dissolved
30 in anhydrous dichloromethane (5 mL) and diethylamine (300uL) was added. After
20 minutes the solvent was evaporated and the residue dissolved in
dichloromethane, washed with dilute sodium hydroxide, dried over anhydrous
sodium sulfate and evaporated under vacuum. This material was dissolved in
anhydrous acetonitrile (2 mL) and 2,2,2- trichloroethyl chloroformate (1.1 eq, 76



m xture was diluted with dichl oronethane, washed with a m xture of sodi um
hydr oxi de and sodi um hydr ogen carbonate sol utions, dried over anhydrous
sodi um swbfeaei1and t he sol vent was renoved by evapor ati o®CEIEE008ZCUUM
The crude product was purified by chf®mat ography on silica gel eluting
with al %- 10% 15 net hanol - di chl or onet hane give the title
conpound (M) Waggdded g roonemperaturey ‘Aiteﬂ|1c5nh8?W%trﬁg r%r‘?tfe%r}‘?anol) MS: 459. 3

[ MeH] + 2%\%@%&3%&%@ e%%ﬁ?@?%@@é&&i ﬂff&s@rﬁihb@stﬁn ldyegonpound of the

Formul a | Formul a g]r odrugs thereof, or
phar maceutqhma@g@@méﬁﬁ%lﬁm%h@mlid@hlﬂ O@ﬁthan%)dfr‘l%@ﬁ}ﬂ‘él thepfeactiofy Washr odr ugs:

wher ei n Aslﬁlir%epg > S %qlll\érzallégotlﬁf\'m? éhwgﬁorrmmﬁb@ﬂbd' QEﬁJL?an@NCN 4, mand

n are each n are each
i ndepeﬁder[tulsgprgpyiethslavmrm(m@ 81 80i@hwas addedd AdiReth th&f@aﬁm\@@ent s the

presence OJIlU @vﬁm B onfL O ngf,?%nwmp?lhﬁe gé’t?l gﬁh HeSH ib@Ndr 15 Eis

either a.) I'cyclticring cond y unsaturated five
to seven amydireuedodlumngmlfateedmmvajpdmmNgc;uwac}ﬁh@femedNaS ngs

Rt i onal | by e SRed bt b BRSEATNAN WAR 46 BehibRSRRRARENt Ty 1rom
methanol to give 3-diethylcarbamoyl-pyrrolidine-1-carboxylic acid 2,2,2-trichloro-
10  ethyl ester (102.2 mg, 60%)
MS: 345.2 [M+H]*
Rr 0.50 (40:1 dichloromethane-methanol).
This material was dissolved in anhydrous ethanol (6mL) and zinc dust (freshly
washed with dilute hydrochloric acid and dried under nitrogen, 20 eq, 390 mg) was
15 added. The suspension was heated under reflux for 1 hr, the solid was removed
by filtration through Celite® and the solvent evaporated under vacuum to give
impure pyrrolidine-3-carboxylic acid diethylamide (75.1 mg, >100%). This
compound was taken forward to give the title compound using a series of
reactions analogous to those use in the preparation of the preparation of Example
20 1.
MS: 458.2 [M+H]"
Rk 0.33 (9:1 dichloromethane-methanol)
'H-NMR (CDCls) & 8.44 (s, 1H), 8.09-7.90 (m, 3H), 7.85-7.75 (m, 1H), 7.60-7.40
(m, 4H), 5.17 (brd, 1H, J = 13.2 Hz), 4.17- 4.04 (m, 2H), 3.20 (dm, 1H, J=13.5
25  Hz), 3.06-2.92 (m, 2H), 2.87 (tm, 1H, J = 13.0 Hz), 2.80-2.67 (m, 1H), 2.56-2.43
(m, 2H), 2.39-2.28 (m, 1H), 2.21-2.11(m, 1H), 2.11-2.03 (m, 1H), 1.96-1.83 (m,
2H), 1.78-1.65 (m, 2H), 1.58-1.36 (m, 3H), 1.27-1.15 (m, 3H).

Examples 219 and 220
(trans-)(1’R, 3’ R)-Anthracen-9-yl-{4-[3-(morpholine-4-carbonyl)-cyclohexyl]-

30 piperazin-1-yl}-methanone and (cis-)(1'S, 3'R)-anthracen-9-yI-{4-[3-(morpholine-4-

carbonyl)-cyclohexyl]-piperazin-1-yl}-methanone

(1R)-3-Oxo-cyclohexanecarboxylic acid was prepared according to the procedure
described by R.D. Allan et al. in Aust. J. Chem., 1981, 34, 2231. A solution of
(1R)-3-oxo-cyclohexanecarboxylic acid (1 eq, 2.52 g, 18.1 mmol), 3-




and nitrogen, or 20 b.) a tricyclic ring consisting of two fused fully
unsaturated five to seven nenbered rings, taken independently, each of
said ringwoopwrapal |y having one to four heteroatons sel @rdad03/00573

i ndependently from oxygen, sulfur an@mnitrogen, said two fused rings fused

to athird partially saturated, fully  unsatura fyl.l turated five
Lo Seven HEleBEPREnSPRGNICEH 8 2P PRFRTAR-HErbSNG OB S FHBR AT 162
opti onal | ¥, Ay 1998N 1P ({0860 I GARIEBS SPhAE havLidrRRS ARG | om

oxygen, sulfur ‘and n _ a ietracycl IC ring conprisi n% a
bi cyclic r(lBgacBndiremplng. 7onL} inanhydreds tighloyomethara (T040lldvas allewed i8even

menbered ri.n i . e . i i tyi | y havi ng
one to fousim%giO bﬁ%ﬁ@ﬁ%@%ﬂ?@ﬁﬁﬁﬁ%p@ﬁ ehﬁ['rl]{/aférj% ’516%'&@? 15'%) ?JI’ and

ni trogen, wad addedcared the spiutign fvas etirrédat avobitod tegnpseature doreth h.pdhei al | y
saturated or fully unsaturated, five to, sevel red . jCc rings

t aken indBﬁBHﬁ&‘ﬁ%lCQPC @Ee"toh‘“dseéi"acwnﬁ&%Wﬁﬁﬁﬁ%ﬁﬁgﬁ?@ngﬁﬁﬂ to four

het er oat orghrorpelogedpdd elulilg pehdeR By mbthanbladiyigeromethdnielgradiant on dilicagen or
said bicyclic ring . fused 10 to a second bicyclic rij cqngjsting of two
fused ful 19l E%Q'M?gﬁ@d?'?’ﬁ%ff’g?'mer‘?c%f Pnﬂgw&f’%é?“quﬁ (123’%&1%%/% ated five to
seven nent;@g%g_hmﬁhﬂft aken independently, each of said rings optionally
havi ng one to four heteroatons sel ected independently from ox , sul fur

|
and nilOr ogema selutien pf piperazinpyi-carbenylic apigterkbry! esteni0p %Qa%?‘é%gg five to
seven 15 @rﬂgg% (BiH?-@~(n§ﬁ;5%liﬁbﬂ%a‘?@éﬂﬁ)ﬂﬁlblbﬁe%\éhalg} 86£0.58 nfrBdl! 200

het er oat ons ected i ndependently from oxygen, sulfur and nitrogen, and
sai d ri ng rdg) dsdndvddtinasbydradepgeaionitila (2 M- Wahaddad a/sQluban efrsedin f i ve to
seven nenber. L ng: r f; d ch of said
substituen aﬁﬁ%"g@"@'&%?‘%‘%&‘ﬁ@yaﬁgﬁ ﬁép’lg?\e 6#?%?5%@@3_ %ngl ect ed

i ndependeredelic Bcidwaddory deithe mixture untirbe sdltitioyiedicateder piil 0of shbdwetbi -, tri -

oS53, Fbaer IR RE P B BB PRI T o
tetra cycldoncentrgedundenacylmtdo agvhitetfbarnalThis rhatdriawas murifind py dlgsimo, nitro,
O o b Ghr T S SRR 250, o 22
( C1- C8) al gidHierohrmdnagradientad givereombkturerof dis- AhdNiras¢3BH)Alskroaphiaioe- nono-
4-carbonyl)-cyclohexyl]-piperazine-1-carboxylic acid tert-butyl ester (200 mg, 55%).
20 The isomers were separated by chromatography on silica gel eluting with 60%
ethyl acetate/30% hexane/10% triethylamine to give (trans)-(1’R, 3'R)-4-[3-
(morpholine-4-carbonyl)-cyclohexyl]-piperazine-1-carboxylic acid tert-butyl ester
(100 mg, Rr0.5) and (cis-)(1'S, 3’R)-4-[3-(morpholine-4-carbonyl)-cyclohexyl]-
piperazine-1-carboxylic acid tert-butyl ester (50 mg, Rr0.4).
25  MS: 382.6 [M+H]* (both compounds)
Both isomers of (3R)-4-[3-(morpholine-4-carbonyl)-cyclohexyl]-piperazine-1-
carboxylic acid tert-butyl ester were independently converted by deprotection and
acylation reactions analogous to those described above for the preparation of
Intermediate 2 and Example 1 to give the title compounds
30 Example 219:
Rr 0.42 (9:1 dichloromethane-methanol)
MS: 486.4 [M+H]"

Example 220:
Re 0.39 (9:1 dichloromethane-methanol)



N or di-N, N (Cl-C6)al kyl am nocar bonyl wherein said (Cl-C6)al kyl, (Cl1-

C6) al koxy and (Cl-C4)al kylthio substituents are al so optionally nono-, di-
or tri-swbaBiota1ved i ndependently with chloro, brono, hydPeIyB03/00573

(C1-C6) al koxy, 30 ami no, nono-N- or dbe N, N-(Cl-C6)al kyl am no or fromone to

nine fluori erein said E bi-, tri- or tetra- cyclic ring or
teraryl M}J‘ Sﬁgﬁj%Ily nono-substituted wth a partially saturated,
fully saturated or fully wunsaturated three to eight nenbered ring R10
optional ly having one to four 35 heigheetoens sel ected independently from

oxygen, sul fur and nltrogen or a V\D 03/ 072197 PCT/IBOS/ 00573 63 - . vJ
bi cyclic ri rAntitas y ghetd ndinﬂly
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het er oat on8MBIENEAMRErAtHEpA Khaftas 30pin ?MW?Q@HO” Al ethygeanasigmsul f ur,

provi ded sgiohide 'I\ﬁ)fptlefr C}/E‘Pofmdhgﬂiaéiq 8.2/nf3 s,&aswsdesuﬁfetﬂnrxuﬁ@w 2and the E
bicyclic ring atom bonde I's carbon; wherein said RIO or R11 ring is

opt i orfé) | ystiftssdor 1@fir-at gmbiant terupaseturelbelare ﬂ#ﬂﬂ‘éb@ﬁd@ﬁt"ﬂ%ﬁh&m'h Thal o, hydr oxy,
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hi e 11euor TienB e8RS s oo Bl b i e 8ol 5% ana Re are
each i ndepRpdant(by dithidrehett@nelgthandlC2- C6) al kenyl or (C2-C6) al kynyl or a

five to sev§n4£@gtfﬁrﬁf1 partially

20



saturated, fully saturated or fully unsaturated ring optionally having one
het er oat om sel ected from oxygen, sulfur and nitrogen; 25 J is OR, NR2R3 or
CRAR5R6; wbhasein9R , R2 and R3 are each independently H, ®CTAB0X00§T31-
C10) al kyl, (C3-C10 )al kenyl or (C3-Cu61)al kynyl substituent wherein said
carbon(s) may optionally be replaceq%2$&g one or two heteroatons sel ected

i ndependently from oxygen, nitrogen ul fur and wherein said sulfur is
30 optionally mamempoundlofthsWoshulaut ed with oxo, said carbon(s) is
optionally nono-substituted with oxo, said nitrogen is optionally

di -substituted with oxo, said carbon(s) is optionally nono-, di- or
tri-substituted i ndependently w th hal o, oxy, am no, nitro, cyano,

car boxy, (Cl-C4)alkylthio, (Cl- CB)aIkon carbonyl, nono-N- or

di - N, N- (Cl1- C6) al kyl ami no or nono- N- "or
N, N- (C1- C6) al kyl am nocar bonyl; WO 03/ 721 7 PCT/1B03/00573 164 and said
chain is optionally nono-substituted Q; wherein Qand Ql are each

i ndependently a partially saturated, fully saturated or fully unsaturated
three to eight nenbered ring optionall havi ng one to three heteroatons
sel ected i ndependently from oxygen, 5/st fur and nitrogen or a bicyclic
ring consisting of two fused or i cycl'&H)partiaIIy saturated, fully
saturated or fully unsaturated thre&.to nbered rings, taken

i ndependently, said bicyclic ring opt ally having one to three

het er oat ons sel ected i ndependently from oxygen, sulfur and nitrogen, said
nono or bicyclic ring optionally additijonally bridged with (Cl 10

C3) al kyl ene wherein said (Cl-C3)al kyl ene~garbons are optionally replaced
with one to two heteroatons sel ected i ndependently from oxygen, sulfur and
nitrogen; wherein said Qand Q ring are each independently optionally
mono-, di-, tri-, or tetra-substitutggmypdependently with hal o, hydroxy,

15 am no, nitro, cyano, oxo, carboxy, (Cl-C6) alkyl, (C2-C6)al kenyl, (C2
C6) al kynyl, (Cl-C6)al koxy, (Cl-C4)alkylthio, (Cl-C6) alkylcarbonyl, (C1-

C6) al kyl car bonyl am no, (Cl CB)aIkonxycarbonyI nono-N- or di-N, N (Cl-

Co6) al kyl am no, nono-N- or N, N- (CL- C6)a|ky|an1nosu|fony| nmono- N- or di-

N, N- ( C1- C)ghikyl MBroGcar &%%Eced%ﬁfé&eﬁ@o% ded 0@3|3|c5¥1|po§hﬁ§séﬂc;fuent i's
said prodrugs;
wherein A-B is N-CH or CH-N;
10 K is (CHo)r wherein r is 2, 3 or 4;

m and n are each independently 1, 2 or 3 when A-B is N-CH orm

and n are each independently 2 or 3 when A-B is CH-N;
the dashed line represents the presence of an optional double bond;
D is carbonyl or sulfonyl;
15 E is either
a.) a bicyclic ring consisting of two fused fully unsaturated five to
seven membered rings, taken independently, each of said rings optionally
having one to four heteroatoms selected independently from oxygen, sulfur
and nitrogen, or
20 b.) a tricyclic ring consisting of two fused fully unsaturated five to
seven membered rings, taken independently, each of said rings optionally
having one to four heteroatoms selected independently from oxygen, sulfur
and nitrogen, said two fused rings fused to a third partially saturated, fully

unsaturated or fully saturated five to seven membered ring, said third ring



20 optionally nmono-, di- or tri-substituted independently wi th hal o,

hydr oxy, am no, nitro, cyano, oxo, carboxy, (Cl-C6)al koxy,

(Cl- 4) alwglosiorzn97 (CLl- C6) al kyl oxycar bonyl or nono-N- or PCT/IB03/00573

di - N, N- (Cl1- C6) al kyl ami no wherein sai d62(Cl-C6) al kyl substituent is also
optionally substituted w tgPurom one to nine  fluo 25 or wherein R2

and R3 carPriionghkRavingeng rvaqt?{o?p@srﬁegqc&%cgwdg@%enﬁbframi ch they are
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one to thr [ ygen,
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or spir oce,emhratecbrarfulilyalldsyatwated fise éxlsevienl rhgmisered tfmr@dyahc ring$ teykennsat ur at ed

three to 35, six nepbered n en cycllc ring
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het er oat or&l@ﬁé@mﬂeplendwayo&onhmwggn fsution arwmgegen endafdivicyatid ring fuseden;
vvhereHB said NR2
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?)c(:i ce? fidrb@ léncdfﬁﬁci@a)flvaltd(%éwen(r@?%a|r|:nE§1,|ycbker( lﬁ&é@ﬁéhkﬂ@ﬁbh of .
al ko al t hi o a car bon m no, or no- or
di - N, N- ( c1sa'c¥m%ﬁ wnoaﬁ#'y VIng I %faﬁedigr(’@*i%'&ﬁ q&%ff ndgRaterie o <
opti onal | YoxyBBR-sulfdt andPhitrbgdim; dpbst i tut ed i ndependently with hal o, hydroxy,
am no, nitro, ano, oxo, carboxy, (Ci- CG% al koxy, (Cl-C4)al kylthio,
( C1- ©6) al kyl oxy%)ar%t@hm" rma@ﬁmpﬂslmg acfP"yo‘tm%Q Lf(ﬁ“@éi“’@é‘) 88veM ani no, said
(Cl- Cgal %mse.%%trlnbueaa nhgoai.&faumav.ﬁg%héyo four Refetdaibd Wi th fromone to
nine fluorines; wherein RI5 Is carb car banoyl, sul fonyl or sulfanoyl
subst i t ut exleaigd ﬁdeper(o@mtlquxygen (sg?jlur lkwqmynd said ring di-
(Cl Co) al (i ) nono- N- or
- N, N-(Cilgﬁkg ME@ P&’%@ndeﬁtﬁwvﬁrfé!l%ﬂdi%ﬁ%@?&@% %n%éﬁhé%éh uent is
opt i onal | ynngdncﬁorm diteraryf nenfusedsiingssystanm, e&ﬁChmﬂépléﬁ@bﬁtwwwngﬁ hal o, hydroxy,

amno, ni th?anlWang B to four heteroatoms selected independently from

20  oxygen, sulfur and nitrogen,

wherein said E bi-, tri- or tetra cyclic ring or teraryl ring is optionally
mono-, di- or tri-substituted independently on each ring used to form the bi-
, tri- or tetra cyclic ring or teraryl ring with halo, hydroxy, amino, cyano,
nitro, oxo, carboxy, (C4-Ce)alkyl, (C2-Cs)alkenyl, (Co-Cg)alkynyl, (C1-
25  Cg)alkoxy, (C4-Cs)alkylthio, (C1-Cg)alkoxycarbonyl, (C4-Ce) alkylcarbonyl,
(C4-Ce)alkylcarbonylamino, or mono-N- or di-N,N-(C;-Cg)alkylamino, mono-
N- or di-N,N-(C+-C¢)alkylaminocarbonyl wherein said (C4-Cg)alkyl, (Ci-
Cs)alkoxy and (C4-C,)alkylthio substituents are also optionally mono-, di- or
tri-substituted independently with chloro, bromo, hydroxy, (C4-Cg)alkoxy,
30 amino, mono-N- or di-N,N-(C4-Cs)alkylamino or from one to nine fluorines;
and
wherein said E bi-, tri- or tetra- cyclic ring or teraryl ring is optionally
mono-substituted with a partially saturated, fully saturated or fully
unsaturated three to eight membered ring R optionally having one to four

35 heteroatoms selected independently from oxygen, sulfur and nitrogen or a



car boxy, (Cl-0C6)al koxy, (Cl-C4)alkylthio, (Cl-C6)alkyloxycarbonyl, (Cl1-

C6) al kyl car bonyl oxy, nmono-N- or di-N, N(Cl-C6)al kylam no or the R15

car bonyl ,woamlamwyl , sul fonyl or sul fanoyl |inked substit ®REMIBIR00&T3
partially 20 saturated, fully saturatied or fully unsaturated three to eight
nmenbered ring optionally Iinked through (Cl-C6)al kyl and optionally having
one to thrbe'm'climm@Roaaoowﬁtlwféwpé‘éﬁeidrﬂﬁéilfélMééM@t?dsffHéfrﬁ%R F sul fur and

ni t rogen i ' ' ' j s inddba rdsppubsti t ut ed
W th-hal o ISy ReRualtnick 38 eigh ABlbBRet s RReN indEpanddintl e Ll ket
( C2- C6) al lo#syid, rirgs op@analig havikg ope to (a0t hexeyeaiwyb seliested ( C1- C6) al koxy,

(C1- Co) al kyl car honyl .am no, - = 01~ al.kyl am no; wherein
sai d NRZRC%'Y ﬁpﬁgg?@yyo%?’l‘@%%ﬁ%”ry@ @ﬁ%s% Ft?’ E}{oggnvl\\%%halapngﬁ%1i Igh%‘éy sat ur at ed,
fully sat wpabeslyedditiohbly hrigat andiseid R'inad A brirgsgiptionalybieked! ri ng
optionally havjn ne to.thre eterpato ected i.n dently from 30
0>F<)ygen, sﬁrl"PHQ 3%&1%%@8&&% 'a@ ‘H?Ség)%{?ﬁegs ¥ ?Lﬁllé' “6‘8?.@(%"?‘]%5&% tvvoyf used
parti al | y ts@trHembed stialdny osterabetaidesrissn dhdin wheresrathercattet (d)hr ee to si x

menbered rings, taken independently, said bicyclic ring optionally having
one to thieay oRtioBatLbe FRPlace & &Tei%&‘@Bbﬁ@é‘?ﬁtgvsﬁﬁgﬁt\eﬁxygen, sul fur and

ni trogen, sflpdnABRE M5m Bkfoeh! hifrobémEnd@BlIfRNGoVie@dsittE bibpdity bridged said
ring 35 optionall Y havi ng one to three heteroatons sel(ﬁ%} edql ndependent |y
from WO 03inghasst leastpnesdstivsntand e BRigyRIA ring @9 PORGRF Wil? Sogen, wherein
said (C (;.?)bzg kyl and said ring are optionally nono-, di- or
tri-substituted with hal Olt<) héﬂroxy, amno, nitro, cyano, o0x0, carboxy,

Ph

(C2- 08) al keny!| wiensn@a)eR kphfl,ringds opterdly Ripneardbetiji-avhsiBltethy dr oxy,
G- ( ORI iRy, o alMEER oo, ERBRRL GG 11 a0,
hydr oxy, (C:-Cs)@ieallk(C-Cy)alRhyh(Ci-Rhatkoxy, (Gkenatkpifie.{er- t o f orma partially
2t S cu BB 1) Byl SR BAE A ind Sreigilaer 0
i ndependemi-NyN{€p0y)akylarmjrgeor, mend-Neior @i NAIC: 1Qapditylaminegasbonys whelrein
(o e R 0 oA LGRS R IRG i ALt
( C3- C6) al leyipstitutet Ghdepahiathyyitharaim rhydaoxy N@; -CryadkaoryaminGLmeBp-M- loo iy,
(C-Chal lf\}:rl\lg(gir%s)aqk?la_mino or from one to nine fluorines;
20 G is carbonyl, sulfonyl or CR'R?;
wherein R” and R® are each independently H, (C4-Ce)alkyl, (Cz-
Ce)alkenyl or (Co-Ce)alkynyl! or a five to seven membered partially
saturated, fully saturated or fully unsaturated ring optionally having one
heteroatom selected from oxygen, sulfur and nitrogen;
25 Jis OR', NR®R® or CR'R°R®;
wherein R', R? and R® are each independently H, Q, or a (Cs-
Cio)alkyl, (Cs-C1o)alkenyl or (Cs-Cio )alkynyl substituent wherein said
carbon(s) may optionally be replaced with one or two heteroatoms selected
independently from oxygen, nitrogen and sulfur and wherein said sulfur is
30 optionally mono- or di- substituted with oxo, said carbon(s) is optionally
mono-substituted with oxo, said nitrogen is optionally di-substituted with
oxo, said carbon(s) is optionally mono-, di- or tri-substituted independently
with halo, hydroxy, amino, nitro, cyano, carboxy, (C+-Ca)alkyithio, (C4-
Cs)alkyloxycarbonyl, mono-N- or di-N,N-(C4-Ce)alkylamino or mono-N- or di-

35 N,N-(C4-Ce)alkylaminocarbonyl;



C6) al koxy, nmono-N- or di-N, N (Cl-C6)al kylamino 15 wth the proviso that
- (ant hracene-9-carbonyl )-[ 1, 4' ] bi pi peridi nyl -3- carboxylic acid

di et hyl anwoe3/0121971 1 - oxa- 2, 3-di aza- cycl opent a[ a] napht hal ®@c&AB03/00573

5-sul fonyl)-[1,4"]bipiperidinyl-3-carbbxylic acid diethylamde; 1'-(5-

di et hyl am no- na th ne-1-sul f on 1 11 di nyl - 3-carboxylic acid
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g ] bi Ei pelri)di QY\}A\f/h&‘eﬁﬁ@WKgla}eléa%ldlrﬂegérﬁudlnﬂyfa(iﬁrtlc?agdatﬂlraié&-f@élo 2H- chr onen-
car bony ) peri di ny car | | am de are not

et uded” SR ESRTR B 8 s RIOH HEOR SHNRIOTANE | 5 G N, 95 D i s

car bonyl ; r?a\).rfgn&?é RORKe Wé%&oét*&ﬁqsas%ﬂ&ﬁécﬁlﬁﬁélp&ﬂiéhfhnfrérﬂ o\k?%éih it is attached

has R stereochem stry; mand n are each r is 3; 30 the dashed
line i § ab3digt and Eltroge@pf pdicyglic rwgm%*y@tm&ofrtwlegft@@ﬁ@r RITARYCST two fused

fully unsaﬁ#ﬁé\@{%&ra@% hllly s2EMRE gﬁghfuﬁ%tuaammée%%& i ndependent |y, each

of said rings optionally °~having our nitrogen atons; or WO
03/ 072197 'RETbEROBIN@S5EBen mapwd@ﬂv,rwq/@pyqbcmng@pttqmljvbawn@ of two fused

fully unsa&ﬂ“ért%ttﬁ%efﬂeY?rpgﬁnh:s\%?’e%bdgﬁgpf 91?\ oxg Qukdidpgendently, each

of said rings option ons sel ect ed
i ndependemitrggd, seidorgryeor, bisyeli¢ umg op[truﬂ1ahy addltymmlly badgiact\mh (Gised rings fused

t t t | | t | t ted fi
{0 2 Y kiR ReB T LS e oS Bl oot urated 1 ve
het er oat OrWIthS@heetbttwd» Hetsteglontdasatldcied indapermentiemomsntl/derr, salfud ni trogen; or c.

a teraryl nogf,used.ri ng systemconprising a fully unsaturated five to
seven e tro , said ring optionally having one to two 10 het eroat ons

sel ect ed i ndepegigsrainl said ocamca‘ym@rares;abrﬁ mdepa@béﬂtwmmuyand said ring
di - substi tnL1lctJr$c§j— (I:h[]qtr?-p%pge?rgt-s!u%SWUtteg mdependgntﬁl wit halo h%%r&iyye to seven

15 amino, nitro, cyano, oxo, carboxy, (C4-Cg) alkyl, (C2-Cg)alkenyl, (C»-
Ce)alkynyl, (C4-Cg)alkoxy, (C1-Ca)alkylthio, (C4-Ce) alkylcarbonyl, (C;-
Ce)alkylcarbonylamino, (C4-Cg)alkyloxycarbonyl, mono-N- or di-N,N-(C;-
Ce)alkylamino, mono-N- or di-N,N-(C;-Cg)alkylaminosulfonyl, mono-N- or di-
N,N-(C4-Cs)alkylaminocarbonyl, wherein said (Ci-Ce)alkyl substituent is

20 optionally mono-, di- or tri-substituted independently with halo, hydroxy,
amino, nitro, cyano, oxo, carboxy, (Ci-Cg)alkoxy, (C4-Ca)alkylthio, (C4-
Ce)alkyloxycarbonyl or mono-N- or di-N,N-(C4-Ce)alkylamino wherein said
(C4-Ce)alkyl substituent is also optionally substituted with from one to nine
fluorines;

25 or wherein R? and R® can be taken together with the nitrogen atom
to which they are attached to form a partially saturated, fully saturated or
fully unsaturated three to eight membered ring optionally having one to
three additional heteroatoms selected independently from oxygen, sulfur
and nitrogen or a bicyclic ring consisting of two fused, bridged or spirocyclic

30 partially saturated, fully saturated or fully unsaturated three to six
membered rings, taken independently, said bicyclic ring optionally having
one to three additional heteroatoms selected independently from oxygen,
sulfur and nitrogen or a tricyclic ring consisting of three fused, bridged or
spirocyclic partially saturated, fully saturated or fully unsaturated three to

35  six membered rings, taken independently, said tricyclic ring optionally



menbered ring to forma teraryl nonfused ring system each of said
substituent rings optionally having one to two heteroatons sel ected
i ndependewDlog/of216m oxygen, sul fur and nitrogen, 15 wherei RCIABGS/@ESTH - or
tri- cyclic or teraryl ring S optiorla$ly nono-, di- or tri-substituted

i ndependent on eac I n formth - or tr clic or teraryl
ring, wt H"Q’{é]goon%’?cfp o%t@nal%@tgpﬁwns i%ﬁ;é?gﬁ’ &?nﬁy( i C4) al kyl t hi o,
or mono- N-o;@fesli suluMNakdAitrcgem! kyI am no wherein said (Cl Co6) al kyl and

(C1- C6) al koxy substtuents o & onaIIy npno-, .di- or tri 20
substituted i nddpRIRHeIR] D'Rv@trWQHQPBt'Or%)HFWQ & ¥ 8RieAe to nine fluorines:

and Vmere'é“b§ﬁtb%d5n9éperﬂrenﬂyf\hmh RYChale, Rfdréss/, 8o, hitddeyamoo@id, onal |y mono-
substi t ut é’ saturated, fully saturat ed or fuIIy

unsat uBat e@rbC‘PXYe(Ctge %ancmﬁdﬂéﬁ@db (Cng)aikyoyloiS}wQﬁb?AKqu #avi ng one to two
het et oat o1, 2Ry, Gel- ecbalkgw%ﬁﬂgmdovorfnﬁm LQXNABIN,NJEH S ur and ni trogen;
wher ei n sal I ona

, di- or tri-substituted
i ndependern6) §llkyd|an11n¢)aM®relh)%dlddeCs)aﬂwmvbStﬂyaﬂde optergdx nonpedi-ce) al kyl , (C2-

C6) al kenyl
(C)l Co6) a?/k xégﬁ? qg%\t?)blﬂyd%&ﬁd@% “ﬁﬁ)rgll ﬁ%rox%l% Q(é)'ﬁﬂéﬁ)egffikyl car bonyl am no,
or nmono- N-cadivoxyi (ON- %élﬁﬁxﬁ®1%)aik)ﬂw(nl(ﬁﬁ66 alkylnxwartmnylomono -N-
- N, Cl1- b d
(Co BpS A Bt BER BB ¥ 5L SiBefy S eBBRERNTR (1 om one
to nine flguBkiitoRs with ir@rnNR%EBnWééluehmed?Z and R3 can be taken together with
th t t t 5 whij h d f tiall
Saturatea  ful R SR SRR, sarob dos ey R RuBR 5 et
unsat ur at ewlﬁmv&;g@ RN QTR rogyl (CLR)allgfixiyearbbhy, (Bavi ng one addi ti onal
Sen
alw

het er oat om sel ect ed i ndepen fur and nitrogen and
said ring %’%MWGP;POBH '%O'('QL‘% ééééﬁi\c C1scg§5%k3ﬂﬁmaae optionally

havi ngs 0%é?@h%&ﬁ@mewﬁsws@huend@mdﬁarylruoﬁd-Ocnn@rwgen sul fur and
nitrogen; 5 wherein said ring is optionally nono-, di-, tri- or

tetra subsﬂubﬁﬂﬂ'@@ 'ﬂ‘i‘ﬂ@@éﬁ@l@n\t"FWh@{ﬁ)st deyoamﬁ‘?df”éf?ycya&% M cyano, oxo,
gﬁ[)gt?i(%/uent %)C ZM >1y§ @1 ég@l@lﬂﬁ@(¥C1m§élﬁylgﬁﬁgt®tngltcée%cl6ngleEglndent ly with
chl oro, hﬁgﬁajk@carbonyloxy, mono -N- or di-N,N-(C4-Ce)alkylamino or the R
carbonyl, carbamoyl, sulfonyl or sulfamoyl linked substituent is a partially
20 saturated, fully saturated or fully unsaturated three to eight membered ring
optionally linked through (C+-Cg)alkyl and optionally having one to three
heteroatoms selected independently from oxygen, sulfur and nitrogen
wherein said ring is optionally mono-, di- or tri-substituted with halo,
hydroxy, amino, nitro, cyano, oxo, carboxy, (C+-Cg) alkyl, (C2-Ce)alkenyl,
25  (Ca-Ce)alkynyl, (C4-Cy)alkylthio, (Cs-Ce)alkoxy, (C-Ce)alkylcarbonylamino,
mono-N- or di-N,N-(C4-Cg)alkylamino;
wherein said NR®R® ring is optionally substituted with a partially
saturated, fully saturated or fully unsaturated three to eight membered ring
optionally having one to three heteroatoms selected independently from
30 oxygen, sulfur and nitrogen or a bicyclic ring consisting of two fused
partially saturated, fully saturated or fully unsaturated three to six
membered rings, taken independently, said bicyclic ring optionally having
one to three heteroatoms selected independently from oxygen, sulfur and
nitrogen, said mono or bicyclic ring optionally additionally bridged said ring
35 optionally having one to three heteroatoms selected independently from



am no, cyano, oxo, carboxy, (Cl-C6)al koxy and said (Cl-C6)al kyl substituent
10 is also optionally substituted with fromone to nine fluorines; or
wher ei n RROan@7/237 ar e each i ndependently H, Q or (Cl-C6) palTkBb3/oodfser ei n
said (Cl-Co)al kyI is optionall y nono-166 di - or tri-substituted

i ndependentl h ) , Cl- C4) al kyl t hi o,

(Cl- Cs) al K pBr %l.cfmtrg foNo- ‘N? ?‘81 6§gw&@8§8§fﬁq@r amino or QL; 15

wher ei n Qcmudnﬂw raoleo-edlebrmFEdlbpmmdzelrmthem,Mdtdxa,l amgineatitnw,at ed, fully

saturated or ful unsat yrat.ed, t hrege t even nbered ring optionally

havi ng onéWF‘Bo’t %@8?‘%2@6#@%‘8@@% ééﬂaﬂﬁ'@w Hcggnt ly from oxygen, sulfur

and nit qu&yelkamelarﬁmbdh@r@W (CACaIRexya (G -Calkylinivd ¢Pendent | y optional |y
| -

20 nono- tri-, or tet ra'tié] Etit ed i ndependently with hal o, hydroxy,
ani no, 5cy drrAlkewe Mg Sni-N c%éa' VRPN (C2- C6) al kenyl, (C3- CB) al kynyl

(C1- C6) al koxy, \K/@rei@ﬁ”ahﬁﬁhﬁhfareMﬂ@éeﬁid@nﬁ)ﬂHdhélglhﬁfdx@ﬂ 4941 substituent is

also optionally s AbStltéJted wth fromaone to nine fluorines or a
phar maceutGualkylpr Rcnsbit adedakealteoetherrtederm 2 padialnsaiyigis iVas recited in

claimz2 V‘hs%ﬁ?éféd%r'f?l r{é"ﬁhﬁ%t% tfreé td@ight m&‘rlﬁﬁgrehhfn@%’ehd tikg mddlie ring,

consi sting o use unsat urated six mefbered rings, taken
i ndependerﬂpltl9na|b'dlﬂvlf‘t§lfOnes’faltbreﬁlhﬁ@soaipmﬁ@ﬁ&p’(eﬁ indanengenrtlyriranm ogen het er oat om

sai d el eg&'g rs'unsﬁanJ@ﬁsge%%hgbewgé.g (EREY g@waﬁdssaawﬁ@% or fully

unsat i X ‘menbere optionally having one
ni trogen roptienallytroomo-pdi- Br rissubstitetedmiih halm@ydmx)b,ramlnam@pf ul 'y unsaturat ed

si x nmenbered ri one nitrogen heteroatom
and said rqyﬂr&o cﬁX% gﬂgg{(ft@% Q%al?%ryepgaé%ﬁll{glﬂylmh a fully unsaturated six
menber ed raeyegkylcarbérwlammollwmwl (Q1eBalkmy, (G:rCy)akdthenCeach of said
substitue ngs 35 t ion one nitrogen heteroatom WO
03/ 072197 9)%0@)056 $r dT@é\l {%rﬁ%ﬁ'ﬁﬂ% M8 E ring is optionally nono-, di-
or tri1ssubst| t uvithl the Me@emnt-day\tmaomcamagyl)aped]btpapéndmyi -Bhe tri- cycl ic
or teraryl n W th al o, droxy, _(Cl-C6)al kyl C Ikoxy,
(Cl- C4) al I@?fq e agid dWE}W@W '(ﬁpxaﬂ(‘?i&ﬁﬁ% Bfﬂ"@&&ﬁ?ﬁ& BA%T ei n sai d
(C1-Co)al @éul@ﬂ?l)—(ﬂjlﬁﬁbéﬂldi@% dért%k?ﬁd adidl aitislhigead’ss- optional |y nmono-,
di- or tri-substituted | ndependen ¥

dimethylamino-naphthalene- 1-su|fony) [1,4’]bipiperidinyl-3-carboxylic acid

diethylamide; 1’(9,10,10-trioxo-9,10-dihydro-thioxanthene-3-carbonyl)-]1-

20  4']bipiperidinyl-3-carboxylic acid diethylamide; and 1°-(2-Oxo-2H-chromen-
3-carbonyl)-[1-4’]bipiperidinyl-3-carboxylic acid diethylamide are not

included.
2. A compound as recited in claim 1 wherein
A-B is CH-N;
25 D is carbonyl;

G is carbonyl and the asterisked carbon to which it is attached has
R stereochemistry;

m and n are each 1 or 2;

ris 3;

30 the dashed line is absent;

E is either

a. a bicyclic ring consisting of two fused fully unsaturated five to
seven membered rings, taken independently, each of said rings optionally

having one to four nitrogen atoms; or



wi th halo, hydroxy or fromone to nine fluorines; and J is NR2R3 wherein R2
and R3 can be taken together with the nitrogen atomto which they are
attached wo oBoramwa partially saturated or fully saturatedPCaBo3/@87% o si X
menbered ring optionally having one ddditional heteroatom sel ected

rember ed ring opt i o g one dddi ti onal et ect
opt 1 onal |y mon: 4 YELeie e BOR 88 fysbIFi Pereted iR T 1) With hal o,

hydr oxy, asvéromembered GigsCikerindgpendedlly, ee@half kaidyingaepionallgai d

Cl- C6) al kyl. substituent, is.optiqgnall 1 ke - ' ubstituted
i(ndepe)r\deﬁg}"i?g\ﬂnfﬁoi‘ﬁ? E?t&roa}wﬁ? Bé]?%e%inggg ?%lqn&g;rrgpﬁ%wég’n ggi d
(C1- C6) al lgwh nakdifshi sale o fusedlriags fused eonalthisd marteslyisaturatddyiutih from one to
nine fluorines; or Merei n R%iand R3 are each, i.nde H F H Q or
(Cl- C6% aluR§Aturaipg PEIUY saiurpteivede)sel gy Mmembered ’i'%e?g'l%;} 'ﬁ@ﬁ 2 di- or
tri - subst ightibeglly avingdprasdeahétéroatdrhs belbsted Madpendently @bntC4) al kyl t hi o,

(C1-Co6) al kyl oxyCarbonyl, or nmono-N- or di-N, N (Cl-C6)al kyl am no or Qi;
wher ei n QoAY@PrRBUleansikogeNdehendent |y a partially saturated, fully

saturated or ful LyeMRAsAbNSEERd Sskin bOmBAMNRY a IBIYARIsERirdteagvept | onal | y
havi ng one het eroat om sel ected 1 ndependently from oxygen and nitrogen; 25

wher ei n s dev@ramemieredi ring, 83id risg eptionaly pavinefPe o Bt i onal Iy nono-, di- or
tri- sti | | fan@frogeflarfed) al kyl or
(Cl- Cg§al P%%F&q }é‘%%%%?;ﬁﬁ&%%{‘%% .ylgx)édl%g% (LK e rodefra opti onal I y
subst i t ut edidwirighdifsubstitated indepandently (wifora iully uasataraiaddiviede éavercal | y

accept abl e alt .t epf. 3 . rec i claim3 wherein E
is a teratmﬁm ?rﬁa nggﬁr%fr%lrrsniant%raiylfrﬁpﬁ%gﬁﬁgg%?gr{nﬁ&%ﬁ §ﬁr?lladrqrbered ring, said
ri ng opti eobstityeritamgs gpitoralinhaviogiene teetwer ederoatomanzelesieéd ring di -

Form & t ermepPiBAp ERtoFydRy: Sy Bl WGBS "S5 & substi tuent rings 35
optiongl |y haviwigreineaidi & bisgeti- betlieootranyi rirayis oppEBlY ORIOY Ai-PCT/ | BO3/ 00573
L comen 3 e B S R P AR PELSY  ony wnerer
cyclic or teraryl ring, with halo, hydroxy, (Ci-Ce)alkyl, (C4-Ce)alkoxy, (Cy-
Ca)alkylthio, or mono-N- or di-N,N-(C+-Ce)alkylamino wherein said (Cy-
Ce)alkyl and (C4-Ce)alkoxy substituents are also optionally mono-, di- or tri-
20 substituted independently with halo, hydroxy or from one to nine fluorines;
and
wherein said E bi- or tri- cyclic or teraryl ring is optionally mono-
substituted with a partially saturated, fully saturated or fully unsaturated five
to seven membered ring R'® optionally having one to two heteroatoms
o5 selected independently from oxygen, sulfur and nitrogen;
wherein said R' ring is optionally mono-, di- or tri-substituted
independently with halo, hydroxy, amino, cyano, carboxy, (C1-Ce)alkyl, (C2-
Ce)alkenyl, (C>-Ce)alkynyl, (Ci-Cg)alkoxy, (C1-Cs)alkylthio, (C4-Ce)alkoxycarbonyl,
(Ci-Ce) alkylcarbonyl, (C4-Ce)alkylcarbonylamino, or mono-N- or di-N,N-(C-
30 Ce)alkylamino or mono-N- or di-N,N-(C;-Ce)alkylaminocarbonyl wherein said (C-
Ce)alkyl and (C4-Ce)alkoxy substituents are also optionally substituted with from
one to nine fluorines;
J is NR°R®
wherein RZ and R® can be taken together with the nitrogen atom to

35 which they are attached to form a partially saturated, fully saturated or fully



said (Cl-C6)al kyl and (Cl-C6)al koxy substituents are al so optionally nono-,
di- or tri-substituted independently with halo; and 5 wherein said E ring

i S nmono- swbaBioraped with a fully unsaturated six menber ed®CTITRER/(RST3
optionally having one heteroatom sel d68.ed independently from oxygen and
nitrogen; wherein said RIO ring is optionally nono- |- supstituted

i ndependentrisatusateddiye o oY METPetRe ey, qriipnaly)having or@ra%@ ) al koxy

wher ei n S"’He‘?er%&jon?gélé&%wlnd%fbgn&@h fibfh SRbBh ke abbAkbaeteake are al so

optional | ri-su t ut | ndependent|ly with halo J is
NR2R3 mhersallmrlwoamaﬂwbt!@@‘edwth @@)&'W@%'ﬁ@f'dgﬁ Plht'qnﬁ‘ﬁ)’ RR¥iRGgen atomto
whi ch they_ar f. t |y saturated
five 15 t%" %zg.lota?%?ﬂrgglgl:t%d "?Jegleﬁd Itn:O;fIH {Zél\?% i él{l)fﬁféﬁg%gl:ir{) ?%Hnal het er oat om
sel ectesd i ndepehnerein dajd N mg;ngeptlmaﬂqunpoqbn’fﬂ ehtatiér n sai d NR2R3 ring

is optionall or dj- t n
I(Cl- IOCGI) aI \F/“gf O?Pﬁ dlgpﬁ)g&s}ﬁ %‘g’r@gjm)é&ggﬂ% % Fb(ﬂg’bst | '?)ljgnt S
b ot Sy o )
subst i t ut PIRNEIY MPEF S'nQr d bs% hté‘yeldl 'U@ Rehdgnt Vo‘?"“hﬁ?al?@r ﬁy@and R3 are each
d d Gro0P)( Ikoxyvaed eaid (SaCealkillsubslitabhty |
ggt ?gﬁgl F?%g&ya@o @Xoo? tri l&ﬁ?ﬂa OXWQ weirill ang)gnt |y vv??hmyhal gsor QL. ;
(?lpgn

25 whelOei ris @Sﬁrﬂﬂ’t'@a@{rsé‘bété.té'wdlvm%fﬁgﬂé?ﬁﬁ 9 §ing RSP sat urated or fully

unsaturated fivg LisrsinRTENIIET £6 eébmmd@pémmay Hy Q) aori(GgOprekyhet er oat om
sel ected independently from oxygen and nitro V\/nerel n said Qand QL ring

are each |Wimfpl@rf@&(@;peﬁiwmtﬂoya"WBﬁ'ﬂﬁ' & Qﬂlt” SYsHytedit ed i ndependent I y
Wi th hal 0. (CrEBYIPIY hall nfdrboSBnfR), 8| 4R kaitksy, SORCTRIGIAST - CB) al ky!

substituent T's optionally substitu fromone,to nine fluorines
or a phar nife€y)alkyidxygarhonyperanero-Napt di-N, NelCeSk)alkylamine §hGund as recited in

claim 25 wher ei r\NlQerglnP&ynh%g%rgggg@mdm%nw gjp%ﬁlaﬁﬂéﬂuﬁﬁéé,qglﬁlm -171

saturated or fully unsaturated three to seven membered ring optionally
having one to two heteroatoms selected independently from oxygen, sulfur
and nitrogen;
wherein said Q and Q' ring are each independently optionally
20  mono-, di-, tri-, or tetra-substituted independently with halo, hydroxy,
amino, cyano, oxo, carboxy, (C1-Cs) alkyl, (C2-Ce)alkenyl, (Cs-Ce)alkynyl,
(C1-Ce)alkoxy, (Cq-Ca)alkylthio, wherein said (C1-Ce)alkyl substituent is also
optionally substituted with from one to nine fluorines or a pharmaceutically
acceptable salt thereof.
25 3. A compound as recited in claim 2 wherein
E is a tricyclic ring, linked through the middle ring, consisting of two
fused fully unsaturated six membered rings, taken independently, each of
said rings optionally having a nitrogen heteroatom, said two fused rings
fused to a third partially saturated or fully unsaturated six membered ring,
30 said third ring optionally having one nitrogen heteroatom; or
E is a teraryl ring comprising a fully unsaturated six membered ring,
said ring optionally having one nitrogen heteroatom, and said ring di-
substituted independently with a fully unsaturated six membered ring to
form a teraryl nonfused ring system, each of said substituent rings

35 optionally having one nitrogen heteroatom,



Eis a bicyclic ring consisting of two fused fully unsaturated five to
seven nenbered rings, taken independently, each of said rings optionally
havi ng owe wo7fiour nitrogen atons; wherein said E ring i CaaBowatl y
nono-, di- or tri-substituted 5 i ndegéhdently on each ring with hal o,

hydr oxy, (C1-C6)al k C6) al kox Cl1- or nono-N- or
di - N, N- ( CL- C6) avRgfe ?{M@E\m éPH"%“éﬂBa é‘i db@%@ téfh%’ (Cl- C8) al koxy
substi t Ue%ée@én%eﬁhi@n @BE#H ﬂﬁ@hééﬂ 13G69N thedh cy€lic drneraryas Hig ith ut ed

i ndependently with or fromaone to ni neflugjrlns and 10

oxYy
wher ei n s ahalolyerexye (F1CC¢ ?%ﬂ QV&‘J@XM&@PLHVEWOV\?’HHO'&D' unsat ur at ed

five to sey drqrgg Ho%é}’gqsg@t i ARVICIC Rcoxy0 two  het er oat ons
sel ect ed |nde endt ?Qm from oxygen, suli‘aui?!, and(mnl tsﬂ exry 12‘Wherel n said R10
'H%@ﬁ@

ring i $ opstbstitenis af@@d’ﬁo opdionallyrmend-, djuerstiiisubstidtedii Rt Iy with hal o,

hydr oxy, \ﬁ&@%aﬂwﬁbxyé nq:@h@ A('%é(cjw%@k %@@I kylthio, or 15 nono-N or

-N, N-(C1- am-no erern sal al kyl and (C1-C6) al koxy
substl tuents aréisalBR optl onal |y m)no- - or tri-substituted

i ndependently w h’&%ﬁi %nq Hygéno%(é(taﬂ rg%me?%'tpttﬁe th%gen’; lal[b%t Jies J is NR2R3

wherein R2 and oge nirtrfogen atomto 20 which
they are awhiel by dro attacrnncatonam & phttiallys sdturadacbar folly $ailitayedsfieur at ed five to

seven merrbered ri n tion aving on dd| om sel ected
i ndepetfderiPI nEE 6%9(/)' Opj )‘(tharvg'é’ aaﬁﬂ@%gﬁdﬁe??ﬁatogﬁ%ﬁ% y bridged
with (Cl1- Gﬁ&lé}idfwbnﬂyafrdmbfwg@eaﬁmhutroga{ |y having one het eroatom sel ected

i ndependently from o fur apd nitro reln said NR2R3 ring
is optional ly nég/en %q%?“l:‘tz ”ngo'F OPE‘?’}‘ag gstq' ﬁi 8h's ﬁdependent ly with

hal o, ~hydr@p¥itufd |H@epéﬁd@ﬁﬂ’y WQPFﬁaloCWdﬁéb%yyamlr(oCbx&QDr@eMkyl CGl CG) al koxy
wherein said (Cl-C6 substituent is i.onal

tri - subst | Gayalkeryi ‘M'&I%’S@rﬁi’%(@ﬁﬂ)ﬁ"% shgtigient 'StﬂPEI'PB@('V '%o%ﬂn %Oor t{:'yano 0XO0,
carboxy, (&b ﬁ{mé&i lh@éﬁ’erﬁi@ﬁﬂ)ﬁﬁiltﬁclﬁl&% ﬁ@r@h}(ﬂxo 5(:@?-ﬁe)élklﬁ9fanaQaIdS al so

optionally substituted wth from one ni ne uorines; or wherein R2 and
R3 are eadB+iCaltdpéadesiituept 4 aley opsionpltyisubsiituigdyith froeEngita g d ( CL- Co) al kyl
is opti onq“oy no-, di- or tri-substituted independently w th hal o,

hydr oxy, am no nltro ¢cyano, carboxy, (Cl- C4)alkylthio
( Cl1- C6) al kyl oxywamrmﬁrwﬂ and Mcare erch tﬁludeﬂendenltlv(-b@ or (C1-Ce) alkyl

wherein said (C4-C¢)alkyl is optionally mono-, di- or tri-substituted
20 independently with halo, hydroxy, (Cs-Ca)alkylthio, (C4-Ce)alkyloxycarbonyl,
or mono-N- or di-N,N-(C,-Cg)alkylamino or Q'
wherein Q and Q' are each independently a partially saturated, fully
saturated or fully unsaturated three to seven membered ring optionally
having one heteroatom selected independently from oxygen and nitrogen;
25 wherein said Q and Q' ring are each independently optionally
mono-, di- or tri-substituted independently with halo, hydroxy, oxo, (C;-Cs)
alkyl or (C1-Ce)alkoxy wherein said (C4-Ce)alkyl substituent is also optionally
substituted with from one to nine fluorines or a pharmaceutically acceptable
salt thereof.
30 4. A compound as recited in claim 3 wherein
E is a teraryl ring comprising a fully unsaturated six membered ring,
said ring optionally having one nitrogen heteroatom, and said ring di-
substituted independently with a fully unsaturated six membered ring to
form a teraryl nonfused ring system, each of said substituent rings

35 optionally having one nitrogen heteroatom; and



35 C6)al kylamno or QL; 0 O PCT/1B03/00573 WO 03/072197 PCT/ 1 B03/ 00573
-172- wherein Q and Q are each independently a partially saturated, fully
sat ur at edworosfordiby unsaturated three to ei ght nmenbered ri RgTApOI/@8z | y
havi ng one to tvvo het er oat ons sel ect d@ i ndependently from oxygen, sul fur

and nitrogen; ndependent |y
optionally non¥ Y'n\'fe]rem saldi—'?rmg 'SBPP?'@%H’%‘ %rt({ tsﬂggﬁuq? Hdependent [y with hal o,
hydroxy, AgkpéhdetMA0a eabk Gng #athBawy (C(Clalkor 60kFd) alké@&vl@élal kenyl ,
(C3-Co) al kyna (C1- %@E ?/ Qé(Cl C4%a| kyl t hi o, wherein said (Cl- CG)aI kyl
subst i t uentd! @a@ 8g/ky Aelafkoxy sURSHYIERRi AP IRUIGRRYHEORSS: ni ne f1 uori nes
or a phar ngcgpﬁ@@shwtedmdgf%}g@h@b\mq Babladdereof. 6. A conpound as recited
in claiml wherein A-B Dis carbonyl; Gis carbonyl and the

ast eri gked car bwhetei %"mﬁj@tf'ﬂgcls ”@nétquﬁéﬂé@dﬁ‘é a fully psgteatesheni st ry, mand
nare eachngmpefed ?nfR‘otJP%oHQEIW%QmF'dﬂ@ Heforfhdfidelectdfl E 1 a bicyclic ring
Se ive to

consi sting of unsaturat e 20 seven nenbered rings,
t aken i ndenpéemmmanyyfreamxygengadaltnogﬁrgs optionally having one'to four

ni trogen atomns; wM‘Q éeﬁd $od r‘iﬁz_ﬁs oh{]&]alli rr%%' 8P&}'sh¥%tﬁ{i‘t%8 mde%%ndé?{ﬂy on

tri-substituted ependen eac
(C1- Co) al k@dch r(r@]swlﬂﬁbldbk(@qﬁe)all(m; O;)Qg)d{lgdxy h\:l”@relmsalddﬁoCB\}alk@Irand (Cy-

e e e e

[ ndependenhdjapendbhtlylwitbhalmydroxy or from one to ni ne fluorines; and
wherein said Engﬁgiéﬁc ring i s nono-substituted with a fully unsaturated
five to seven ring R1O optionally having one to two 30

het er oat ons selgieéreth Rhaleprheanbe akbh eshether 86th,thé Hittogen atuth @i t r ogen;
which they are attached to form a partially saturated or fully saturated five

15  to six membered ring optionally having one additional heteroatom selected
independently from oxygen and nitrogen;

wherein said NR?R?® ring is optionally mono- or di-substituted
independently with halo, oxo, (C1-Cs) alkyl or (C1-Cg)alkoxy wherein said
(C4-Ce)alkyl substituent is optionally mono-, di- or tri-substituted

20 independently with oxo, (C4-Ce)alkoxy and said (C+-Ce)alkyl substituent is

also optionally substituted with from one to nine fluorines;

or wherein R? and R® are each independently H, Q, or (C-Cq) alkyl
wherein said (C4-Cg)alkyl is optionally mono-, di- or tri-substituted
independently with halo or Q';

25 wherein Q and Q' are each independently a fully saturated or fully
'unsaturated five to six membered ring optionally having one heteroatom
selected independently from oxygen and nitrogen;

wherein said Q and Q' ring are each independently optionally
mono- or di-substituted independently with halo, (C+-Cs) alkyl or (C;-

30 Cg)alkoxy wherein said (C4-Cg)alkyl substituent is also optionally substituted
with from one to nine fluorines or a pharmaceutically acceptable salt
thereof.

5. A compound as recited in claim 2 wherein



wherein said RLO ring i ptionally nmono-, di- or tri-sglstit®GT/IB03/00573
i ndependently with hal ohydroxy, (Cl-C6)alkyl, (Cl-C6)Wkoxy,

(C1l- 4) alwgloslia97 or nono-N- or di-N, N (Cl- CG) al kyl am no peaBe&/0ssai d
(C1-Co6)al kyl and (Ci1-C6)al koxy substl?hents are al so optionally nono-, di-

or_ 11 SUbBLLL Uk o] AERSARANS b fedyfh FETAN BRARASE Rou O 03/ 072197

PCT/ 1 BO3/ 0 to nine uorines or a
phar maceutmeaible;echmgsptmhmmmderttlyeemfof sdid rings opiionally hagingecited in

claim 6 wherej ic ring consisting of two fused fully
unsat ur at e‘&mﬂoi}gufg' roge'%?@('?%nbered rings, taken independently, each of

said rings opt|Whaiehrysandiuavringgsopﬁbrtaaytnmnonidt-romgemlmlmn@d wherein said E

t - ted h th
el s, | o BRSPeRAShERS 3aef find with PR hydfoy CoPI R G kadlgPn; o wher orn
said (Cl G, Jratky @it of RbnEH)-ar KENYN-ECIRS)alk&Ring wHerélh @ail (8p- opti onal Iy

nono-, di-_or tri-substituted i ndependently w th hal o, hydroxy or from one

to nine fl&Gofkdend GrdaaioxyisHb @5@%"%“?"8@&%‘]’9"@“?”%@0“%‘ foRbYisubst i t ut ed

with a ful§sstithfsPineegdrRéntly WRh haloShydreB&arRE ohé REniFE Auaiidsonal Iy havi ng
one to two heteroatons selected i ndependently from oxygen, sul fur and

ni trogen,; qu‘Wnereln sald R10 ring is optionally nono-, di- or

(LSt eChnaiepndansii g 8 AR, dglyem) el

(C1- C6) al koxy or 0 whe n sai al kyl and
(C1- Co) al kme@ttgaibgtfivam@ﬁe\@ranemae@d ripptR Oaptianallyrbaing onejto. twer

L - subst i gt chdndlenende pdok ol HohCon DU Qi 8a fizggbRne Lo i ne

fluorines OF a pharmaceu 20 8. A conpound
as recited in C\Maemn?sard@?' aging |Eoermllybmwo4 idé or trirgubstingeédst i ng of two fused

Fings opt B enly, i FEGBIb) KE el IRy Catep g8y -
?FC);L i ((J:Gm)@la: ymomaHd- oodi-NLN-(Gyi3)alkyldraido 2 erainl epid iGe Ot Jalkylamde@; Cq)alkoxywi t h hal o,

(G0l Gl o s RS 1. ST Gl B e O ™ <0
i ndependemidiy, hydidxyakeim @iedio nine fluorines
Jis NR°R®
wherein R? and R® can be taken together with the nitrogen atom to
20 which they are attached to form a partially saturated or fully saturated five
to seven membered ring optionally having one additional heteroatom
selected independently from oxygen and nitrogen and said ring optionally
bridged with (C4-Cs)alky! said bridge optionally having one heteroatom
selected independently from oxygen, sulfur and nitrogen;
25 wherein said NR°R® ring is optionally mono-, di-, tri- or tetra-
substituted independently with halo, hydroxy, amino, cyano, oxo, carboxy,
(C4-Cs) alkyl, (C4-Cs)alkoxy wherein said (C4-Cg)alkyl substituent is
optionally mono-, di- or tri-substituted independently with chloro, hydroxy,
amino, cyano, oxo, carboxy, (C4-Ce)alkoxy and said (C4-Cg)alkyl substituent
30 is also optionally substituted with from one to nine fluorines;
or wherein R? and R® are each independently H, Q, or (C;-Cs) alky!
wherein said (C;-Cg)alkyl is optionally mono-, di- or tri-substituted
independently with halo, hydroxy, amino, nitro, cyano, carboxy, (C;-
Caalkylthio, (C4-Ce)alkyloxycarbonyl, or mono-N- or di-N,N-(C;-
35 Cg)alkylamino or Q';




wherein said E bicyclicging is nono-substituted with aghul | yPCGTAB08/806F 3
si x nmenbered ring R10 o. onal |y having one heteroat om0 sel ected

I ndependewDlog/of216m oxygen and nitrogen; wherein said RLO PCRgBIF0STH i onal |y
nmono- or di-substituted i ndependentl yﬁﬁr each ring with halo, (G -GC6)alkyl

or (C1-Co)al kox%p%{%ﬁ{éidﬁdsﬁi o ?Fﬁﬁ?ji)e.séﬁ%é&ﬂ??%tag .“ylsn }&é&gg%subst I tuents

are al so optiona nono-, - epen ly with halo
or a phar nsatematéccar fully acszyrateol thresab eighheeadieredgoptianalyhpound as recit ed

A5 1S O R oS b belar e g EOR B il o o o'

which it igndhitrogégd has R stereochem stry; 5 mand n are each 2; ris3;

i 8
the dashed line |s absent; a J is NR2R3 wher ei a R3 can be taken
togethe? with tWberﬁi"t%%%&aﬁghﬂ%af%@%ﬁm%@emﬁv@&%%@@fached to forma
partially gghet alef-, o téti-bubshRkel iAbiGsbrideMy witPhaleViepuresyber ed ring

optionally having one additional heteroatom selec e& i ndﬁﬁendent ly from
oxygen and@minPr eXpElY: axl C§§?Q¥YrG%&Gbﬂﬁ'o@iﬁsﬁﬁ'k%‘m’éé}é YW C1- C3) al kyl

said bri dgﬁ:m%sam@l {0-O kB W chst 8402 00Y)ak@l eebRbentislgBgndent Iy from
oxygen, sulfur and’nitrogen; 15 wherein sald NR2R3 ring is optionally
nono-, di - optiopplly gibsiibiedwitly fraatenede sine flugsdpen aeh PRMECEHtiqRlY o, hydr oxy,
am no, £y ,  (C1-06) al kyl, (Ci1-0C6)al koxy wherein said

L oav k%%%%ﬁ%@%@é’?{s optional [y mono-, di- or tri-substituted

i ndependené.l y wAchmphuod s répjtdd dxglaim hwhatwin cyano, oxo, carboxy,

(C1- Co) al koxy ap( @%l—ﬁjl\l( Cl-C6) al kyl substituent 20 is also optionally
substituted with Trom ohe to nine fluorines; or wherein R2 and R3 are each
I ndependent | y HD ig€parbonyliC1- C6) al kyl wherein said (Cl-C6)al kyl is

glﬁn)it ing,naln: %lr g?ngQQ%g%rb8§)?lgh§bﬁés %%%%isil}eatcg%onitg%?ﬁc%qgg%tﬂla%é’& hdy hal o, hydroxy,
15 R stereochemistry;
m and n are each 2;
ris 3;
the dashed line is absent; and
E is a bicyclic ring consisting of two fused fully unsaturated five to
20 seven membered rings, taken independently, each of said rings optionally
having one to four nitrogen atoms;
wherein said E ring is optionally mono-, di- or tri-substituted
independently on each ring with halo, hydroxy, (C1-Ce)alkyl, (C4-Ce)alkoxy,
(C4-Cy)alkylthio, or mono-N- or di-N,N-(C;-Cg)alkylamino wherein said (Cy-
25  Cg)alkyl and (C4-Ce)alkoxy substituents are also optionally mono-, di- or tri-
substituted independenﬂy with halo, hydroxy or from one to nine fluorines;
and
wherein said E bicyclic ring is mono-substituted with a fully
unsaturated five to seven membered ring R'® optionally having one to two
30 heteroatoms selected independently from oxygen, sulfur and nitrogen;
wherein said R'® ring is optionally mono-, di- or tri-substituted
independently with halo, hydroxy, (Cs-Ce)alkyl, (Ci-Ce)alkoxy, (C;-Cs)alkylthio, or
mono-N- or di-N,N-(C;-Cg)alkylamino wherein said (C4-Ce)alkyl and (C4-Cg)alkoxy
substituents are also optionally mono-, di- or tri-substituted independently with




C4) al kyl thio, (Cl-C6)al/jel oxycarbonyl, or nono-N or digaN, N (ECT2¥B03/00573
C6) al kyl am no or Q1; ein Q and QL are each i ndepen tly a partially
sat ur at edwofoalot197 sat urated or fully unsaturated three toP€irghes/oversber ed
ring optionally having one to two hetléoat ons sel ected i ndependently from

ndepondenti BiFonrh T O e e HIBAETy 3y il o PR ™"

i ndependentieyesfi t h hal o, hydroxy, am no, cyano, oxo, carboxy, (Cl-C6)

al kyl, (C2-C6)al kenyl, (C2-Cq)al.k I Cl- C6) al koxy, (Cl-cC4)alkylthio,
wherein said (Ch %U@laséﬁ‘ﬂ@i"ﬂﬁgﬁ?si Q°‘-£ﬁ"%o optional |y substituted with

fromone to ning i§ kb ﬁtﬁﬁnggéor%iéﬁhgbﬂﬂﬁﬁmbé@ﬁlllyMnsa&ﬁrammtabl e salt
thereof. 0- to PCT/11303/00573 WO 03/072197 PCJ/|B03/00573 -175- 10. A

conmpoun®? a§iXreankberadiings | taken igdepradently, each of $qi9 AROSPRICBAIY R2 and R3 can be

t aken t ogehhgk %él{bwniﬂbéérp%ﬁqsgtomto which they are attached to forma
partially saturated or fulTy saturated five 5 to six nmenbered ring

optional 1y havi whetsiresaid & Hiowis aptiorally mancoas dieubslitdi®d i ndependently from
oxygen and; it LOaem: hi ' i 4 k®n no-, di-, tri-
or tetra- g@%é%l tut ggwl%(r% ESQ%?@"HﬁaWﬁ&%gga,@ﬁ% g%y?bg%no%, oxo, (C1-Co)
al kyl , (G or Ca)&)igsthiowieereinrsaith(C-Gelzikybana (GuyTe)allirat substitientss opti onal |y

o0 o el ot Hh S SRS G0, Ty, 0
substi t ut ebydtihorf fremooado hinerfiunened; kodr i nes; or wherein R2 and R3 are each
pdependent] ) HnSgitSa Eaele Al Krp ISLEN ISR ATIHCD) o112 1,
hydroxy, (GHsd@hadddivettbisix méabe@a)ringhy? opticrafypbaying oneto twano- N- or
O Bl 02 Bl BT SRy M Bl ocmendent Ly 2
merber g5l ring ophéeirédiy R' Ny i8 @pacealip eidhooati-osntselisstigiddi ndependent 1y from
oxygen andingleygén%%%gy;l with halo, hydroxy, (C4-Ce)alkyl, (C1-Cg)alkoxy or (C4-Cs)alkylthio
wherein said (C4-Cs)alkyl and (C4-Cg)alkoxy substituents are also optionally mono-,
di- or tri-substituted independently with halo, hydroxy or from one to nine fluorines
or a pharmaceutically acceptable salt thereof.
20 8. A compound as recited in claim 7 wherein
E is a bicyclic ring consisting of two fused fully unsaturated six
membered rings, taken independently, each of said rings optionally having
one nitrogen atom;
wherein said E ring is optionally mono- or di-substituted
25 independently on each ring with halo, (C;-Cg)alky! or (C4-Ce)alkoxy wherein
said (C4-Cg)alkyl and (C,-Cg)alkoxy substituents are also optionally mono-,
di- or tri-substituted independently with halo; and
wherein said E bicyclic ring is mono-substituted with a fully
unsaturated six membered ring R'® optionally having one heteroatom
30 selected independently from oxygen and nitrogen;
wherein said R' ring is optionally mono- or di-substituted independently on
each ring with halo, (C4-Ce)alkyl or (C4-Ce)alkoxy wherein said (C4-Cg)alkyl and (C4-
Ce)alkoxy substituents are also optionally mono-, di- or tri-substituted
independently with halo or a pharmaceutically acceptable salt thereof.

3% 9. A compound as recited in claim 1 wherein




20 wherein said Q and ing are each independently o%onalpgﬂ/moe{ooavs
or tri-substituted inde dently with halo, hydroxy, o (C1-C6) al kyl or
(C1- C6) alwoxg/owier ei n said (Cl-C6)al kyl substituent is al POTIPeIV WA |y
substituted with fromone to nine fludffnes or a pharmaceutically

accept abl e Salé%hﬁéﬁ% 25 11. A conmpound as recited in claim10 wherein
J is NR2R3 wher i d R3 can be taken together with the nitrogen atom
to which they @ngcambaylhed to forma partially saturated or fully
saturated five _to siX

ed r n I ddit I
het er oat om sel eGtig§arbanyi %‘b@ﬁ&?:’i‘? I onam@h \élr?g%ﬁﬁ?(fﬁa nl; :Alﬁgfel n

sai d NRZR3Rrdiéigokiserfibiry;onal | y nono- -substituted i ndependent ly with
hal o, oxo, (C1-C6) al kyI or (Cl1-C6) aI koxy wherein said (Cl-0C6)alkyl

subst i tlent is Bb@"%'f‘lém% 10-, di- or tri-substituted independently wth
oxo, (Cl-C6)al kpygys.and sai d (Cl-C6)al kyl substituent is PCT/1B03/00573 WO
03/ 072197 PCT/ 1 B03/'00573 -176- al so optionally substituted with from one to
ni ne fluorines W@Shﬁﬂéﬂﬁﬁc@ﬁﬁnb&nﬂy acceptabl e salt thereof. 12. A
conpound as reci F ge claim 11 wherein J is NR2R3 5 wherein R2 and R3 are
each lndependeniJ ﬁl Q or (Cl C6) al kyl wherein said (Cl-C6)al kyl is
optionally m)nowhemln Rdand R’ cambs takentiegbthérvdibpbe ditogey algro ke hal o or Q ;

Unsat il e RTED They4E aTaEed BIBRA AN shuldiod ¥ ol WhalRb e LY v om 10
sel ﬁc_t eg ltmpd emdmml _tbe;redi nognpi;rclyw;nhawdg nne ad@mnslrb'éerc?tmsal d Q gnd“Q ar;ah
each i ndepe n | na nno stitute ependen W
a0, (CaeRsciEs infiebanditily SR el % nifouth AR SR rEHih At " subst 1 ¢ uent
is also Opbrlldyéalvhﬂ‘l @H)dlylisaid bt optiomally Em&ng Oneﬂhelerdaltcbmrl nes or a

phar maceut i aI I sal t A conpound as recited in

Slaim 1 whif eeeﬁé%?'xyrem e BOrandRIRGEE Co fused Tul |y
unsat ufsat ed f | V\Qhél@ln said NR?R® ring is optionally mono-, di-, tri- or tetra-

substituted independently with halo, hydroxy, amino, cyano, oxo, carboxy,
(C4-C) alkyl, (C1-Ce)alkoxy wherein said (C-Ce)alky! substituent is
optionally mono-, di- or tri-substituted independently with chloro, hydroxy,
amino, cyano, oxo, carboxy, (Ci-Cg)alkoxy and said (C1-Ce)alkyl substituent

20 s also optionally substituted with from one to nine fluorines;

or wherein R? and R® are each independently H, Q, or (C-Ce) alkyl
wherein said (C4-Ceg)alkyl is optionally mono-, di- or tri-substituted
independently with halo, hydroxy, amino, nitro, cyano, carboxy, (Cs-
Cs)alkylthio, (C4-Ce)alkyloxycarbonyl, or mono-N- or di-N,N-(C-

25  Cgalkylamino or Q';

wherein Q and Q' are each independently a partially saturated, fully
saturated or fully unsaturated three to eight membered ring optionally
having one to two heteroatoms selected independently from oxygen, sulfur
and nitrogen;

30 wherein said Q and Q' ring are each independently optionally
mono-, di-, tri-, or tetra-substituted independently with halo, hydroxy,
amino, cyano, oxo, carboxy, (C;-Ce) alkyl, (C2-Ce)alkenyl, (C2-Cs)alkynyl,
(C4-Ce)alkoxy, (C4-Cylalkylthio, wherein said (C4-Ce)alkyl substituent is also
optionally substituted with from one to nine fluorines or a pharmaceutically

35 acceptable salt thereof.




seven nenbered rings, t n i ndependently, each of sai dga ngs P&pTIIBO3/0P573
havi ng one to four nitr n atons; wherein said E ring optionally nono-,
di - or trwoekzptuted 20 independentl¥ on each ring w t hPRalIBY3/(§TH oxy,

(Cl Co6) al kyl, (C1- CG) al koxy, (Cl-CAydi’Rylthio, or nono-N- or

- N, N- (C1-(6) al k m n.s C6) al kyl and (Cl1-C6) al koxy
subst | tuent §6ar %1”30 L@gﬁ%ﬁéﬁdﬂnﬁﬁﬁﬂg(‘&?mmor tri- substituted
i ndependent | y witiNRARD, hydroxy or fromone to nine fluorines; and 25
wherein said EbIC cl e 0- sub wi.th a full unsat ur at ed
five to seven E‘ F‘Pﬂg‘gﬁ%bg@? riavs berﬁ’ﬂ%htﬁﬁ N8rgen Femd J het er oat ons
sel ected IMmqndpaﬁdattafch@drtd)myiﬁ%rparﬁanyfsufurﬁa@iomuuly egfRited s €i N said R10
ring is optionally nmono-, di- or tri-substituted I ndependently with halo,

hydroxyd ( @3'66)954‘%7?‘1 ripg-optignply having opeaddiignal R?‘PE%"QJ“ sglectedo” nono- N+ or

di - N, N(Cltr@@béﬁd‘éﬁtl?%ﬁpo%@ﬁ%ha rk@lgdn{ C1- CB) al kyl and (Cl- CB) al koxy
substituents are al So op tlgng nono-, di- or tri-substituted

i ndependent | y wiMhgreimgaig NFhﬁdf'@Q(yS axtiopallyrmesies, dip thigidetra-uori nes J i s NR2R3
wherei n R2 s R34 38 PQf‘f‘dén%W}hth%gﬁwg%x iohdind z&onéd C??Qlﬂglafé’m to 35 which

they are attac ed to forma parti saturatéd or f Urated five
PCT/ | 1303/ Coalkaxy el said {©:7Cs)alkyl-substiuars(:3smiosally mgneredenr tienber ed ring

0Pt 1 ongy | st ig PRELAHLLL RlonBEL B GROTBAC|E S dspegdent | v Tr om

oxygen and nitrogen ng optrona C3) al kyl
said bri dge&eipa)alb;dam)gmlhmtum@sannptldmllyesmtmtltnmd with fomexheitochipendent |y from
oxygen, sugfur and nitrogen; 5 wherein said NRZR3 ring is optionally mono-,
di-, tri YOM&Pr a- substituted i ndependently with hal o, hydroxy, am no,

cyano, 0xo, carbmwereln(mflanﬁﬁﬁlsa‘elqalch lr(c@ibeﬁﬁérﬂlykbxy Me.laeeﬁalaﬁl d

(C1-Co) al k subst it ue nmo -substituted

i ndependen L@rewﬁqlld Lal;; @égkﬁp@g& Pymaﬁ‘? c&q{);%ﬁﬁbsng%ﬁ car boxy,

(CL- C(1D al a¥yeraatip @ity hél@lh@bw k@l-CoulRgitHid, YERT,)akylogyadrsenyppt i onal |y
substituted with froml\?ne to n| ne fluorines; or wherein R2 and R3 are each

i ndependen®? ORg- Q?f%'r Nl Wﬂooﬁ\ﬁerel n said (Cl-C8)al kyl is
optional |y monowhedirQ@hdtld'iars ehsk |n6@§>@menu¥lh ﬁl’é‘ﬂ%@éﬂu)/até‘ditfbll)}"m o, hydroxy,
i)

am no, nitro, cyano, carboxy (t01- al kyl ) al 'kyl'oxycar bonyl ,
or nono- N Sauragad gy fp(uy(@aturated hree to seven membered rlng optionally
having one heteroatom selected independently from oxygen and nitrogen;
20 wherein said Q and Q' ring are each independently optionally
mono-, di- or tri-substituted independently with halo, hydroxy, oxo, (C;-Ce)
alkyl or (C4-Ce)alkoxy wherein said (C4-Cg)alkyl substituent is also optionally
substituted with from one to nine fluorines or a pharmaceutically acceptable
salt thereof.
25 11. A compound as recited in claim 10 wherein
J is NR°R®
wherein R? and R® can be taken together with the nitrogen atom to
which they are attached to form a partially saturated or fully saturated five
to six membered ring optionally having one additional heteroatom selected
30 independently from oxygen and nitrogen;
wherein said NR?R® ring is optionally mono- or di-substituted
independently with halo, oxo, (C4-Cs) alkyl or (C-Cs)alkoxy wherein said
(C+-Cq)alkyl substituent is optionally mono-, di- or tri-substituted

independently with oxo, (C1-Cg)alkoxy and said (C4-Ce)alkyl substituent is




15 C6) al kyl am no or Qi; gerel n Q and QL are each mdep.dent IRC &/1 80 3 /091573
saturated, fully satur d or fully unsaturated three ei ght nenbered

ri ng optiwpaBly219havi ng one to two het ?éoatoms sel ected | mdepBOBA®AT y from
oxygen, sulfur and nitrogen; 20 wher ef A~ sai d Qand QL ring are each

' ndependenbis}zs o@ﬁéh&lg%hbé‘htut@'@'ﬂ\ﬁ’m froih one {Jrﬁlne fi@rink§ o - substi tut ed
I ndependent | dr ox 0, cyano, oxo, carboxy, (Cl-C6)

al kyl , (Qp@mcaéWFlya@@Pimaalkghﬁwof (01 ce) al koxy, (Cl1-C4)alkylthio,
wherein saké (Ckﬁhﬁémﬂlassﬂééﬁéd ihYEhh 11§leer optionally substituted with
u |

fromone to nine orines or pharmaceutically 25 acceptable salt
thereof. 14. A MBI havi ng the name (3R

o 5oL AL R SR R TP gy 2 )
ridi nyl - 3- waersinseid (Cialdd)alkyl ¥optidnatpmony, aiF dter-s(@dRiutdd - (Ant hrace

ne- 9- carbonyl )-[, 1.4'].bi pj pe Lidinyl -3-carboxylic acid (2,2,2-trifluoro-
et hyl ) - am ﬁéee’?@%’lﬂy wlth 'hgfo d

[ 7- Chl or o- 2- (4- whémnloaahﬁfW'a)re@aﬁlﬂri@l}ébelﬁuélnﬂ@hlflﬁlly%ﬁdrhteh?ﬁr(f r phol i ne- 4-
car bonyl) - lgl 4 ;bl gg{; dinyl-1"- % net hanone; "4 1* PCT/1B03/ 00573 WD
03/ 072197 UNSpHr fﬁé%)’ reéﬁy Ppiiqnafly having one heteroatom
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[ 1, 4' ] bi pivpeareiisaid (C1-Geyallyl ﬁ@sﬂmhlsealsqcmpnaﬂy mﬁtmutmm from _
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wherein said E ring is optionally mono-, di- or tri-substituted
20  independently on each ring with halo, hydroxy, (C-Cg)alkyl, (C4-Ce)alkoxy,
(C1-Cy)alkylthio, or mono-N- or di-N,N-(C;-Cs)alkylamino wherein said (Cy-

Ce)alkyl and (C4-Ce)alkoxy substituents are also optionally mono-, di- or tri-

substituted independently with halo, hydroxy or from one to nine fluorines;
and
25 wherein said E bicyclic ring is mono-substituted with a fully
unsaturated five to seven membered ring R'® optionally having one to two
heteroatoms selected independently from oxygen, sulfur and nitrogen;
wherein said R'"ring is optionally mono-, di- or tri-substituted
independently with halo, hydroxy, (C4-Ce)alkyl, (C;-Cs)alkoxy, (C1-Cy)alkylthio, or
30  mono-N- or di-N,N-(C+-Ce)alkylamino wherein said (Cs-Cs)alkyl and (C1-Ce)alkoxy
substituents are also optionally mono-, di- or tri-substituted independently with
halo, hydroxy or from one to nine fluorines
J is NR®R®

wherein R? and R® can be taken together with the nitrogen atom to

35  which they are attached to form a partially saturated or fully saturated five
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conpounds. maceut1 cal conpositi oFﬁIWni C CL??E‘E“ ses a conpound of

claim1, a(ég?abgtk%?@n%)@b%y whergingaig e 'fy_éé‘l’l?h%ﬁt Eptabl e salt of said
\C/ggpgggdogs%ﬂnag,ﬁ{rgn%gap% s AePMBEPEHRHE) wth LioRS BedoRp| € carrier,

amino, cyano, oxo, carboxy, (Ci-Cs)alkoxy and said (C;-Ce)alkyl substituent

10 s also optionally substituted with from one to nine fluorines;

or wherein R? and R® are each independently H, Q, or (C4-Cs) alkyl

wherein said (C;-Cs)alkyl is optionally mono-, di- or tri-substituted
independently with halo, hydroxy, amino, nitro, cyano, carboxy, (Cs-
Cs)alkylthio, (C1-Cs)alkyloxycarbonyl, or mono-N- or di-N,N-(C-

15  Cealkylamino or Q';

wherein Q and Q' are each independently a partially saturated, fully

saturated or fully unsaturated three to eight membered ring optionally
having one to two heteroatoms selected independently from oxygen, sulfur
and nitrogen;

20 wherein said Q and Q' ring are each independently optionally
mono-, di-, tri-, or tetra-substituted independently with halo, hydroxy,
amino, cyano, oxo, carboxy, (C1-Cs) alkyl, (C2-Ce)alkenyl, (C2-Ce)alkynyl,
(C1-Ce)alkoxy, (C1-Cs)alkylthio, wherein said (C1-Ce)alkyl substituent is also
optionally substituted with from one to nine fluorines or a pharmaceutically

25  acceptable salt thereof.
14, A compound having the name
(3R)-Anthracen-9-yl-[3-(morpholine-4-carbonyl)-[1,4'bipiperidinyl-1'-yl]-
methanone;
(3R)-1'-(Anthracene-9-carbonyl)-[1,4'bipiperidinyl-3-carboxylic acid

30 diisopropylamide;
(3R)-1'-(Anthracene-9-carbonyl)-[1,4'bipiperidinyl-3-carboxylic acid (2,2,2-trifluoro-
ethyl)-amide;
(3R)- [7-Chloro-2-(4-chloro-phenyl)-6-methyl-quinolin-4-yl]-[3-(morpholine-4-

carbonyl)-[1,4'bipiperidinyl-1'-yl]-methanone;
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(3R)-1'-(Anthracene-9-carbonyl)-[1 ,4']bipiperidinyl-3-carboxylic acid cyclohexyl-
isopropyl-amide;

(3R)- 1'-(Anthracene-9-carbonyl)-[1,4'Ibipiperidinyl-3-carboxylic acid cyclohexyl-

ethyl-amide;

5 (3R)- Anthracen-9-yl-[3-(6-fluoro-2-methyl-3,4-dihydro-2H-quinoline-1-carbonyl)-
[1,4']bipiperidinyl-1'-yl]-methanone;
(3R)- 1'-(Anthracene-9-carbonyl)-[1,4']bipiperidinyl-3-carboxylic acid
cyclobutylamide;
(3R)- (2,6-Diphenyl-pyridin-4-yl)-[3-(morpholine-4-carbonyl)-[1,4'Jbipiperidinyl-1"-yl]-

10  methanone;
(3R)-4-[1'-(Anthracene-9-carbonyl)-[1,4']bipiperidinyl-3-carbonyl]-piperazine-1-
carboxylic acid dimethylamide;

(cis-)(1’S, 3’R)-anthracen-9-yl-{4-[3-(morpholine-4-carbonyl)-cyclohexyl]-piperazin-
1-yl}-methanone;

15 (3A)- [1'-(2,6-Diphenyl-pyridine-4-carbonyl)-[1,4']bipiperidinyl-3-yl]-(2-oxa-5-aza-
bicyclo[2.2.1]hept-5-yl)-methanone;
(3R)-Anthracen-9-yl-[3-(meso-3,5-dimethyl-morpholine-4-carbonyl)-
[1,4'lbipiperidinyl-1'-yll-methanone;

(3R)- Anthracen-9-yl-[3-(3R,5R-dimethyl-morpholine-4-carbonyl)-[1 ,/4'bipiperidinyl-

20  1'“-yl}-methanone;
Anthracen-9-yl-[3-(morpholine-4-sulfonyl)-[1,4'bipiperidinyl-1'-yl]-methanone
(3R)-Anthracen-9-yl-[3-(3 5,5 S-dimethyl-morpholine-4-carbonyl)-[1,4'Ibipiperidinyl-
1'-yl]-methanone;
(8R)-Anthracen-9-yl-{3-[3-(morpholine-4-carbonyl)-piperidin-1-yl]-azetidin-1-

25  yl}-methanone;
or pharmaceutically acceptable salts of said compounds.

15. A pharmaceutical composition which comprises a compound of claim 1, a
prodrug thereof, or a pharmaceutically acceptable salt of said compound or of said

prodrug and a pharmaceutically acceptable carrier, vehicle or diluent.
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