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DERI VATI VES USEFUL AS BETA 3 ADRENORECEPT | ELD OF THE INVENTIék
This invention relates to novel chroman c er medi at es J éor
their preparation, pharnaceuti cal conpositionsmmentalning such conpou

and net hods of selectively treating beta 3 adrenoreceptor nedi ated
conditions with such conpositions. BACKGROUND OF THE | NVENTI ON

Adr enor eA®BOXYL, SUBSTACU EETECJROMASMERIVASIVES USEFULAS BRTASY ABRENORECERTOR t hat
“are innervated by postganglionic adn&aOMgIE fibers of the synpathetic
nervous systen1 and are classified as al pha-adrenergi c and bet a-adrenergic
receptors. a-_ adrenergic receptors respond to norepi nephrine and

t ~0- such bIdﬂ£¥96”36§ﬁﬂgvg§Tﬁwgnoxybenzan1ne and phent ol am ne, whereas

bet a-adrenergi c receptors respond to epinephrine and to such bl ocking
agents as pr op'rrbmdﬂl\tﬂntwlBEﬁl%te%tg? Rove} ghremas coppeurdsa intereasiates usefulder their

‘bet a- 1, b d |

car di ost i ipaaEf, phifce el ERABRARRE BoRtarky dich Slrhofitndl, b FRURES of
vasodi | at 'seiectivB&yttEeaﬁng eea[f adrenareeeritoumedated ¢onditioh$ withishielt eoropoditaink. whi t e
and brown adi pocytes where their stinulation pronotes both |ipolysis and
ener gy experBACKGROUND OFSTHE INVENXTION: for beta-3 adrenoreceptors are known
to be useful in the treatnment of hyperglycenm a (diabetes) and obesity in
mamal s, as wehlirendrddapione drl RAEHERGIE r@éeﬁé‘t 8@l €lie@sdri BAdcted SRYaAS ttat aré

neur ogenetic inflammuation (US Patent 5,561,142). Additionally, they are
known to rrm@aatqdrbsgp9%taan9#emarﬁsirmle§tverﬁcﬂf the spmpathgtic Nervods systamgand
density | 45 7)

Accor di ngF%ogl%%e@éd;ra geé‘use #r@rﬁﬁ% Cfrb égtsa ré;?é&g}: con ?%sl on%sl%uc%renerglc
hvner - t ri egoeplors tespancito horppinephrinesandrtolsaemblackingl agents @ssphengxybeatantiaeisi t vy

car di ovaseli aneaobsite.Fheads sl totndii {etBhbrs"resBpg o SRIERMAS 2R8I o
di seases- swéH Blocidranagdrss adplopeanelotel ecti ve for beta-3 adr enor eceptors
decreases the potential for undesirable side effects caused by beta-1 or

bet a- 2 r ecept oBefd-adrehdérgicofeceptdis agrel BAbQassHiddNaar betaat, ebétact aank )pet?d
nmuscl e trenor (beta-2). It has now been found that certain novel chroman

derivat i v89reRPECEplOELt | Retad - stimuifione causesg carfiostispiation, o whe(easp deta-3

agoni st s gfduidfiéh é%teb”brdn'&hédﬂl%tléﬂi §Ad URddldilgtionbet a- 3 nedi ated condi tions.
DESCRI PTI ON OF THE | NVENT10N This invention specifically relates to chronman

C(()gggy[‘ds OOT f eS8 fedeptots Se fblnt on the ‘call sthitel SFBLTHR AN Ad BionddpobiRes

where their stimulation promotes both lipolysis and energy expenditure. Agonists

; NOPQe3e*' | v6TV~~~~~~ | A~~ nenH m~~i : CARBOXYL SUB h TUTED ClI ~I ROVAN

selective for beta-3 adrenoreceptors are known to be useful in the treatment of
hyperglycemia (diabetes) and obesity in mammals, as well as in the treatment of
gastrointestinal disorders and neurogenetic inflammation (US Patent No. 5,561,142).
Additionally, they are known to lower triglyceride and cholesterol levels and to raise high
density lipoprotein levels in mammals (US Patent No. 5,451,677). Accordingly, they are
useful in the treatment of conditions such as hyper-triglyceridaemia,
hypercholesterolaemia and in lowering high density lipoprotein levels as well as in the
treatment of atherosclerotic and cardiovascular diseases and related conditions.

Treatment of such chronic diseases- with agonists that are selective for beta-3
adrenoreceptors decreases the potential }or undesirable side effects caused by beta-1 or
beta-2 receptor stimulation such as increased heart rate (beta-1) and muscle tremor

(beta-2). It has now been found that certain novel chroman derivatives are effective as

L
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wherein: R is hydrogen, hydroxy, oxo, halogen, C -C ohaloalkyl, C1-Cl p
al kyl) cyano) vitro, NRL Rl, S Rl, ORl, SO02R2, OCOR2, NR1 COR2, COR2) NR1
S02R2, NRLCO2R1, Cl1-Clp al kyl, phenyl pyrrole or a 5 or 6 menbered8 JUN 200
heterocyclic ring with from1l to 4 heteroatons selected fromQO S and N,
each noi ety being optionally substituted with hydroxy, hal ogen, cyano,
NRIR1, SRlgelbétivelbetd-8agbhists.andiard us€lat ifghereatareint o1 betdBanizdiatetiRbn b,
COR2, S02R2, OCOR2, NR1ISO2R2, NR1CO2R1l, Ci1-Clp al kyl, Ci1-Clp al koxy, and

.OR) and each HESERMAIGNOPTHEANVENTIOR! | Y fused to a 5 menbered
heterocyclic ring _containing froml to 4 hetero atons selected fromOQO, S

and N, the fusedg] | Ge L 1 L S .phenyl ring
or optionally sﬁB'lsg? r}\}t‘ébpg%%éﬁ#gﬂ%n&%ﬁt&rﬁ%gﬁ%ﬁh@@f%%ﬁ@p%l optionally -
substituted with 1 to 4 substituents sel ected {r hydr oxy, hal ogen, CO2H,

C02C1- Clp al kyl, S02C1- Cl[f)HI kyl, C1-Clp al kfopxy; c\u’.q | kyl,
phenyl or naphthyl egch ﬁg hg%*%u_b@i&t) l' 1 {(gg:l&;gbs ituents
sel ected from hal ogen, '% tro, , Cl- Al kyl, Cl-Clp al koxy, Ci1-Clp
alkylthio; RRis RL or NRL Rl; _ HOI R is hydrogen, C~-Cep al kyl, COzR-~,
or RAre-CH CH2-; 2 18 JUN 20~~ Ar1 id phenyl, or a 5 or 6 nenbered
heterocyclw':. Fé'hpg with from1l to 4 heteroatons selected fromQO, S and N,
each noi ety Belﬁg optionally fused to a 5 nmenbered heterocyclic ring

cont ai ni ng R isocmdtoden, Hydrexe oso diabogens €4 -Egsheldalkylo B ;1 SalkgncyaNp, bitre, f used
heterocyclic ring being optionally fused to a phenyl ring or substituted
with oxo; mis NR'RYER! or! sosREOORA MK CORPACDRANRISLRP,, 1 or 2; X
is C-C4 alkyl optionally substifuted with hal ogen; R4'is hydroxy, C -C, o

eLkonn O, R LB e SR bana ok

t hereof. The terns 1dent oW ng neani ng ughout :

C -C, al kyl andringwithdrom kYo 4 detiostome Sektledifi 005 dndM A mdiatyn al kyl
groups having fromone to about four or fromone to about ten carbon atons
respectively, ey dpBYNAIS saBStHGRE@kth nya&:a(?maaéguh, eyariaNR '® 1, BRdat ur at ed
Such groups include nethyl, ethyl, n-propyl, isopropyl,  n-butyl) isobutyl,
sec-butyl, tert tfgordmeta, DRl CaTyéytidakiyBbhihyl, MRYCORY| CORY @AR?,

but adi enyl, isopropenyl, nethyleneyl, ethyienyl, propyenyl, ethynyl, and
the like. C -C ¢ydakdayky. anspdtAakdhg, e ' Vehe r OUPS
havi ng from abo(t}% one’a}?% éaggﬁt 'qﬁgné? 'r:zb'oér:? %P?@%@@PE&FV?}”&%@ bei ng
substituted w t landreack fingaicieti bbing opticiaiytusednd aismbmbefedhetérogyaitps as
trifluoronmethyl) trichloropethyl, 'g?exntafl uor oet hyl , fluqronet hyl,

6- chl or ohexyl , d1Rg-centaining 9m'f'l48_4t hocatorps selseted fpmBarsard Nathgifeses,
branched chai n aekgrsaychi ﬂt%ﬁeihé\ébﬁ%aﬁwﬂmeeﬁ'&atpﬂeﬁﬁﬁ% of 8ptigripon at ons and
at | east one oxygen atom where any C-C bond nmay be saturated or

unsat ur at ed, and®UPsituigdddthaxeh groups as met hoxy, ethoxy, n

R1 is hydrogen, C1-C10 alky! optionally substituted with 1 to 4 substituents

selected from hydroxy, halogen, CO2H, CO2C1-C1q alkyl, SO2C4-C10 alkyl,
C1-C10 alkoxy; or C3-Cg cycloalkyl, phenyl or naphthyl each optionally
substituted with 1 to 4 substituents selected from halogen, nitro, oxo, C1-C10

alkyl, C1-C10 alkoxy, C1-C140 alkylthio;
R2 is R1 or NR1R1;
B
R? is hydrogen, C1-C40 alkyl, CO,R", or R-Ar'~CH-CHy—



pr opoxy, i Ssopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert-butoxy, and the
| i ke. C3-Ce cycl oal kyl nmeans saturated nono cyclic al kyl groups of from3
to about 8 carbon atons, and includes such groups as cyclopropyl,g N 2002
cycl opentyl, cyclohexyl, and the like. C -C, o alklthio neans straigﬁy gm
branched chai n thioal kyl groups having fromone to about ten atons sel ected

branched chai v t e 3 18 JUN 2002
rom C and ;3 %&gﬂ%ﬁ%s@ c{e?{gsé I?hllnb&%% hefé}6eylic gﬁ?ltﬁf@ﬁ'\?ﬂ&o%  opy

and includes s rou onethyl, t'hio _ L,
-2, 4-di thi ohexy! pefsrBBbél sefectedtrdricRe RN, eaRAMndi&l) PeirCoptibRaIGIaEkd tac! udes
fluorine, chlorine, brom ne and 1 0djne. ' cl udés phen nd suc

odjne. Ar' incl yl a
het erocyclic gr &upaesbesgs heterocyeiciring coptpning,¥om 4;ta4 t‘?m@?m%P?‘FﬁteBhi enyl ,
furanyl, im dazgtom O, Shard Rl He fubiréteiocgydlioring beindioptibwagifiided to a  phenyl
benzot hi adi azol ¥I l@dglﬁl}ﬂ i ndol i nyl) benzodi oxolyl, benzodi oxanyl,
benzot hi optiBGyA" SUBSIYE P, benzi soxazol yl, benzot hi azol yl ,
't et r ahydr onga, Iydr, 3;di hydr obenzof urnayl, tetrahydroquinolinly)
fluropyridine, thienopyridine) 2-tetrazolo-[1,5a]pyridin-6-yl,

benzof ur any jg iﬁo@bteaaaim/!m edbroRgtEREd0 ohwranyl , 2-tetrazol o-[ 1, 54]
pyridin-6-yl, and the like. C -C, 0o heteroal kyl means straight or branched

chain satur)(ais@_@ramwggﬁa{aap*lggbgmh@dQ,ml,hmbgg;;oups having from one to about
ten atons selected fromC, N, O and S and containing at |east one hetero

atom and igGh HGexy WS JBREAS RR! BFRRIRY, ami nes, sulfides and the |ike.
When any moiety i s described as being suf)stitut ed) it can have one or nore

of the | ndigtpnutiibiyUtbeptiRsa@EndEstb@qniragr at any available position

on the noiety. en theré are two or nore substituents on any noiety, each
termshall be defined i ndependently of any other in each occurrence. For
exanpl e, NR R nkhe teaps idestified\bpyve ReiG{hie fFolloBHR) raeamip tisaughouti t he | i ke. The
--(X)~ (CO ~R, side chain may be attached to the chroman noiety at any

avai | abl e posi t i@RCpalkyihendpbeOylalkybeacromeefis sinaigisthardsranched eajn alkyl groups

]Ic lo: :Jz;[M-r ﬁ;i \é%wﬁ'@ﬁ%é %5? ?c}c;al%cﬂ,ﬁ |ft.g{.|?|r§_1??r%ﬂwdgne0{o atb%qu teinnc\ér r]c;[ni a Qmisr}gépue%ﬁvetlﬁewhich
2- { [ 2- ( 3- Chth@y Be Baturated: Gndaystared or iamdia satedted bl IgroupsrinBde Fetiyl,bstryl i C

acid ethyl ester

{2- [ (2- HydrBR5PPY. [SPPIGRYh UYL, ISPBKIY I AeGBYYIniarhRHtYL. 8% WEHES- X, allyla PERAYEYlaci d
3-{2- [ ( 2- Hylienyy, bltdidriyf iigtpropényie athyie PO b thiRhNY bropFétyR EMRyrir, Bhd tHY keI oni ¢

acid ethyl ester

2&{ 3 [ (2- Hydr oxyg ZoPWalddikgr medhs Syt brdhcne® bhath biGERIBS rEvi framddeLeni ¢
2-{ [ 2- ( 6- Anéneotopgbouli tan Saghion- atomsd thi plkgk Grplipsbainh- subistitpted: with mmencrGmoes box
ylic acid eﬁg?é(denesétgﬁwsfl and includes such groups as trifluoromethyl, trichloromethyl,

pentafluoroethyl, fluoromethyl, 6-chlorohexyl, and the like.

The term C.-C,, alkoxy means straight or branched chain alkoxy groups having
from one to about ten carbon atoms and at least one oxygen atom where any C-C bond
may be saturated or unsaturated, and includes such groups as methoxy, ethoxy, n-

propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert-butoxy, and the like.

C,-C, cycloalkyl means saturated mono cyclic alkyl groups of from 3 to about 8
carbon atoms, and includes such groups as cyclopropyl, cyclopentyl, cyclohexyl, and the
like. ‘

C,-C,, alklthio means straight or branched chain thioalky! groups having from one

to about ten atoms selected from C and S and containing at least one or more S atoms,



[ 2- (8- Am no- pyri di n-3-yl)-2-hydroxy-et hyl am no] - net hyl } - chroman1 g-ﬁmrzﬁﬁx
c acid
{[2-(6-Am no-pyridin-3-yi)-2-hydroxy-ethyl am no] - met hyl } - chroman-6-yl)-a

t $ ~u~ roor
{
i

I

2-
e
2
e

tlE’: acid ethyl ester

-{[2- (SdArrH irnziydlesistcin gtbupls Jasthioyrethyk \thieethyl, 2rthiopiopyie 2 ydithicHexginBsmdthyld ) - a
t

(|2C{ <[ag| ( &4dithirethans. @3rA e e - o hydr oxy- et hyl ani no] - met hyl } - chr oman- 6- yI }
propi onic acid ethyl ester

(2-{[2-(6-Ani fialogeniipglydes Ruorine. glotingxBroming aneghiediBe. met hyl } - chr oman- 6-yI )
propi onic acid
-{([]I2 (3- Cnl or oppheaRMbLides? - fHeNyPXahde tstih aRétefdcyBiR! ybdpsC SO BRAdA; Cuirtmiyl i C
ci - . - . I -

([ 2- ( 3- BATBIdNYLHRYFAY!. ShigOxdy Buranyd: Iifazatho fhizzoiMhy PenZimidaaoIH. dhigdiazalde: i ¢

2-(
i d et hyl beatathiadiazolyl, indolyl, indolinyl, benzodioxolyl, benzodioxanyl, benzothiophenyl,
2-

(3- g&h?ox%zﬂple We&.s%x%ﬁlﬁ Oéé'nz%mﬂow &?Jah%r%ﬂé’éﬁmﬁ ht %ngrobgn%fgrngﬁet e
{[ 2- ( 3etGinydrogujmotimly, ) - Autepiirding:- et tignapyridine, met 2riatiazolor[d/Salpyadintd-ylpr op

c acid I R - -6- i
C 2 gﬁwhragﬁpﬁéerggﬁlyl dnﬁeazroél;(lgfugat )I/|2 WL, 2-tetrazqlo lo Presﬂ py?dm 6 yl,rr%nnd_ tga)l/lr?._ or op
c acid

2- Hydr oxy- 2- pyridi n- 3-yl - et hyl am no) - net hyl ) - chr oman- 6- car boxylic acid
t hvl ester 1-C,o heteroalkyl means stralgh or branched chain saturated or unsaturated

d
{I

d

2-

[

2

[

(

y

2- Hyd

{2- E(Zwl-lycrj??c%eﬁaj- pf?ﬁm&ﬁn&gw?l -et hy am no {\EH}L]s% c%%r{ﬁgzi{ ;&%Eltslcc aci d
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t hyl est ercontaining at least one hetero atom, and mcludes such groups as ethers amines,

2- Hydrou}f.des ggd{'ﬁethrll(gxy phenyl ) - et hyl am no] - net hyl } - chr oman- 6- car boxyl i ¢

2- Hydr oxy- 2, Et : gﬁggpﬁéy IS %Lgéf'lbeg 'a beu}/g su.%stn?{nea |t c n rr\rg\}ehgné onp rrll_'ro?erraop 6-

h
{
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[
rboxylic acid
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2
y
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C
(
C
3-
3-
2
a
(2-
ac
(2-
acC
3-
3
|
2-
e
2-
e
2-
acC
2-
ca
4

(2 {[2- (4hé\¢raﬁ¢alted)b@w&aenzs et ican Yoeclobatba st Rl -dvRhdbié bosifis® BRhE imatbty: - m

y
2 2[ ( 2- Hy dVBs thereyare v of-mote sierstituentsi o RNERGilY] eash terehskall be defieedini d
e d dently of th h 'R!

4-(2-{[2-{ ér-‘ e egn%n 6° anY - 2e_r n earl%xglccgg[r nﬁean*izor{o arr?g {/qlR Bc r repre er]t NI-Butyr
ic acid perNYEHed(EH,)C CH2CH3 and the like.

‘N-Et hyl -4-{2-[ (2-hydroxy-2-pyrimdin-2-yl-ethyl am no)-net hylj-chroman-6-yl}
- N- et hyl but yr arfiteée--@&)y{CO),R, side chain may be attached to the chroman moiety at any

I(2E) 3-(2- {4 %ga?bpg g%%o%d%‘ %I_poo%c;ndéfltl)le%h%%)aﬁ%cﬁ&l/mt hyl } (2S) chr oman- 6-y

) pr op2- enoa

$(2)E1)an 63(/I2] I(OE E)ézﬁh éﬁi@é %ga&%‘e?’ gfy {hedgorzngound yoc}rt%f(syl%tvg to]namclugL nﬁe *}Xn\c?v&zs) ch

(22) - 3- ( 2- {do{pdbhdLotwathiusy/t 2- ( 3- pyri dyl ) et hyl ) am no] net hyl ) (2S) chr onan- 6-y
| ) prop-2enami de As is true of nost classes of therapeutically effective

conpounds) ZgpYRIChicte-RRLAARE-hyarosly-efiylaMifo]SRR|IRehrehiahls-S4rBoRHE 86 th
effective aggterpreferred over others. 'in this instance, those conpounds of
Formula | which are preferred include those conpounds where Ar' is phenyl,

pyri dyl, oriany. HWrgw‘i-'p&gm'-'(Qﬂ-aéélln){arﬁfﬁ@?Hehﬁhﬁ:ﬂrd’l\ﬁérnegﬁla%eti?%gaOxy’ acetyl,

cyano) aI kyl "or am no (X)~ noiety,

Rept osent at b G POG P EE coﬁp BB A 8h R BRERE RO Y o

nont oxi ¢ s 'jfsts and the quat ernary ammoni umsalts which are forned, for

exanpl e, ani aci, ans wel | kpown in
the art. $%kg'%ﬁé°xy% dﬁl’ﬁﬁ'%@ﬁ‘?ﬂ"ﬁi Fﬁgs}?rﬂﬁ‘?ﬁ@e\’ BRIGPIONIS 2l pat e,
al gi nat e, giigrbateé aspartate, benzoate, benzenesul fonate, bisulfate,
butyrate, [RAB-Aminerpyidie-rd)-2-bushonsethyiamiralreethyl}-phrarmanes-carboxylic acid
cyC|opentar$B ﬁ@ Tonat e, digluconate, dodecyl sul fate, ethanesulfonate,
fumar at e, glucoheptanoate, gl ycerophosphate) hem sul fate, heptanoate)
hexanoat e, hydrochl ori de, hydrobrom de, hydroi odi de,

2- hydr oxyet hanesul fonate) itaconoate, |aciate, maleate, nandel ate)

met hanesul f onat e, 2-napht hal enesul fonate, nicotinate, nitrate, oxal ate,
panoate, pectinate, persul fate, 3-phenyl propionate, picrate, pivalate)
propi onate, succinate, sulfonate, tartrate) thiocyanate, tosylate, and
undecanoate. Base salts include alkali nmetal salts such as potassium and
sodlun1salts aIkallne earth netal salts such as caIC|un1and nagne5|um

I o I o o



The conpounds of this invention may, either by nature of asymetric centers
or by restricted rotation, be present in the form of isoners. Nqulﬁlmprs,
"whet her separated, pure, partially pure or in racemc mxture, 0 e
conpounds of this invention are enconpassed within the scope of this

i nvention. The conpounds of Fornula | wherein the hydroxy corrpone&t on the
Ar' side chain is in the R configuration (aboye,t A doxgemctk ed in
Formula 1) is gr,ef er r.§ﬁ€3_}'|2_9_|g@fdx&mmdmlHObW‘eé‘é‘}'&nfoganrgérL gaandﬂt he

separ at | GH[26-BBNPREIRETTE “i'xt ures can be accongl i shg%_@z_agé@ryiard

t echni ques known in the %ﬂ _gl,péroﬂﬁ-"etﬁytamnm]-rpﬁ%t‘b ropianpB Y%t S i n the
pr epar ati(QJ{[Z@(B-Am@OIPdH‘SPB' g of this invention depends upon the specific
conpound girgiested. Such factors as the selection of the sgeﬁi_ 'lgﬁcé’éi&, X and
(CO ~R noi eties, and the seﬁg def @L&?\éﬁme]ﬂmtmﬁ'd‘l‘f@% Y8 ol eties, all
play a rof Q-(B-Ahmqmrﬁ'rl’%' & NS T8wed in t he preparation of -tEJE‘(?%%ECi fic
conpounds” of this invention. TE%S ro;%gg@rmmenemﬂhcmrymae&sﬂhP y one of
ordi nary gl@]dz.q'emmihe-par!@‘!"?’Twa‘ C gﬁpo nds of Formula | of the present

i nvention canimgepeepared as indicated in the follow ng Reaction .Sq@erres. 7
~ s ~u~ ~U0z In general, the corrpound§eﬂ§jlad,t\ghb]smbthvmmmmﬁ\y‘)t?é@b?r}apar ed by
standard ., @@1@.ﬂﬁﬁ&-Mﬂiﬂﬁ3‘Nh‘2rW8r%t nd by known processes anal ogous

t her et o. %g% onpounds of Fornmula | can generally be synthesized according
to Reacti cheme 1 wherein the appr ?lgri]%gthgf!ﬁﬁbﬁﬁn:&éa?bowg?@& with the
appropri ati_ﬂagé[tgﬂgro-pﬁbh)ﬂ)-zmdwm hylamdnQIgRTcai Ty carri ed out in an aprotic
sol vent su I methyi” sul foxi de, di rre%)ﬁu | . f r_émﬁgangﬁ_s.)a)cmeminiamﬂiem&l or in
an al cohol sg&?%ﬁmo%,gﬁwl)rz-hﬁﬁdl‘pxbﬁah‘ém‘ ’ﬁﬁ’@@ano at tenperature from
about - 10Ct&d47#&H Ux. Conpounds of fornmula I wherein R' is an al koxy, can
be further ®€8hverted to the correspondi ng car Ro ‘I“joﬁ}aggd_ )_Beétmémjd standard
hydral ysis procedyres l‘;‘@ﬂwz;@dm%ﬁmame@l-mﬁ Y‘}% art. CTION SCHEME 1 O
~ ~ (X)n ((%@uﬁ%ﬂpgrgrpw FHNR- ()M O 1 2 OH ~ . " = g drspionic @O~RA

R- Ar k- CH CH2- N%-égﬁﬁ)rm Qd ‘)Epﬁy@yiy—émgliammﬁ'mﬂ#w}p%\'}r?| APar conpound, one
skilled in 3—&%{[&{(%‘ ¢-P egogni ze that the use of protecting groups may be
required foethylles'®ynt hesi s of conpounds contai ni ng certain. subsidmdeod s. A
description of suitable r§§‘?§'tﬂx &X%wmiammabﬁge%?m-e@#i?ﬁ?ds of

renovi ng suBNZ@Iﬂd@&N‘i’f&fgﬁ ound in: Protective Grou%g | Qe @idthyt ester

Synt hesi s, Second Edition, T ‘)é(hﬁgﬁggpmewmahma@y& 0% S, New York,
1991. For ezq(mngrow-?@N"?}Pg’ﬁ%r atlon of a conpound according o Reaction
Scheme 1, in order to enabl g |uert{.-\fiﬁrﬁﬁ%ﬁ—ﬁ’ﬁt“ﬁ]'dhm“m&cﬁmaﬂ& y, for

i nst ance, flﬁﬁmmbmmﬂﬂb’@ﬂ@rﬁi ;- coipounds of Formula | wherein B3 i Syerf Or
exanpl e, H, can be ‘sel ect i_\/_eg prr?ia%g,kg)dméﬁwl]-fcMOnmnaﬁm'i}—apetg: acid ghy? €55
derivative optjg-Redroky2-PyB n ‘ﬁ'rﬁt)ly, treatment with a reagent Suﬁchac%

di -tertbutyl dicarbonate or ot hepi‘ nq)q&&y‘klﬂmg&mgmw}h@rww' Ry
purificati ong_{{(ghqydrmrye&(ﬂawt@xy' eyl 2002 group can easi Ig b&grﬂgoved
by treatnment w th an acid such as HCl. Q{_ Ldthjiaripepmettyileheaman-pya 1S
known in theoarin a’rhey-ewraz@b,om5@ﬂpyﬂ8£c {on Scheme 1 is comercially

avail abl e or _aRyeth@ epteepar ed according to one of the many proceduref 2-(2-

descriBed in'the I1terature k‘gg\,g‘nété& tq@_%:? iF-Jnlg@.‘j\}jcﬁrotﬁm@-v‘):gl-methy
representativgms Agétgl-pHeny Y B E‘_ IR- gtamid8chene 2.
Aryl ket one 3 %ﬁ@( kﬁmlﬁ%ﬂ?ﬁtﬂméwlﬂfw}ﬁ‘"&“qg% W &gggﬁnzggﬁmhi or osucci ni m de
(NCS) in a erloti¢ sol vent such as acetic acidl ygﬁﬁg%remaﬁ-aqmmtwbﬁp@re
(HCl) to affor C € -hydroxy-g y a reduci ng agent such
o, 9ot aney 2 cronr by R
She ér% fRa

|
as sodi um bor oa % H4) in a polar solvent such as nethanol (NEG—{),
gi ves the cor ondi ng al cohol 5. The epoxide 1 a ¢ _Qﬁ,omghaa'-ylw-mgﬁhy'
treating al cohol 5. Wi hs: 2 ihwidis-Zn(bﬁﬁW@"Hﬂ?)ffﬁ?'gmate (KzCD3) in a
sol vent such %Eg‘dg!é%’g?%yaﬁﬁ i )
) putyramide n-B-yl)prop-

' hroma
Ethyl (2E)-3-(2-{[((2R)-2-hydroxy-2-(3-pyridyl)ethyl)ammo]methyl}(ZS)c

2-enoate



In this particular synthesis, conmpounds 5 and la are both racem c and the
pure enantioneric form of each conpound can be obtai ned by chiral

chromat ography. It may be appreciated by one skilled in the art thatﬂtj[mg ?
are several nethods which can produce enantionerically enriched (R) or @
epoxide 1 a-by asymmetric reduction of the hal oketorie 4. Asymetric

reducti on (2H)-3-@ZRP|8-ained(I+pyridyl)p-2+hyatoxyettivijanigojngsthgI {28 )ebtongen-6but  not
| imted toyljdrop-2anoictacidl P-C and (R) or (S)-Al pine borane. REACTI ON SCHEME
.2 NCS ~Cl NaBH4 R-Ar~ HOl ~ R-Are MeOH 3 4 ~Cl K2C0Oa |]. 1 R-Art acetone

R-" . 5 %ﬂ)@(za{i[«mmhwfex)amsiwﬁdyﬂ)emyl)amsﬂrﬂeth}l}mmrnaAre-yl)'pso 2-

pyri d| ne rgRsmigesed to a nber ed heterocyclic ring containing nitrogen
atons (~ is outlined in Reactlon Schenme 3. Chlorinated 3-acetyl-pyridine 7

can oo, OBt ohedabl AL SA i beREVly WhasaiEa, Skl EBRBYIAC @Rh)

reagent such as’ fragnesdi m C € an Se su
( CH( CO2Me) Bubdds3bls ahlj Certain ste|es mhichnanei eﬂpecual&neftemﬂee are pr&erredl&/eild'ﬂ\é?st iU
decar boxyl ?t i.Qn .at

t t ol t
G et bl Subt O dBSteRRSCPSSE RobRaNTs b FPrBiaCLAlD Bt AroiBuad Hyciin, those
( Tet ahedr 0Bompd 2. wHéte A2 33 phenid, aiirid®INlor @Y rimidivyl Bpf%?ﬁllyl %B&Itﬁi@d (VNN\BQIOI n a

pol ar sol vent such as nethanol in the presence of an acid such
hydr ochl or hydragy. cacehicyanaraien samie. Eors Redsedt Ayist bt b fashe ()Qh Moy, The

k 4 d
etone 8 calohR Er@@‘ﬁ‘(a:aﬁ@qs Yiddhed at BRI PositnCdt tRSc Ngﬁ@#ﬂg' ni m de (NBS)

in a protic solvent su as acetic acidlHBr m xture r)y to afford

the bronoacetyl Sellgﬁ@g{,%g%uas?a‘f t@ﬁ Jn%g%?F&gn ﬂ\tclu?wflpe?fn @won- .

bor ohydri de (Na ven such as y an in
situ treat taxig sakst And tthnaqeatsuﬁny ammordumnsaﬁydvlmm aee foia@d) farf £xamiplet from

epoxi de 1 b. By.anal o ta. the esi s of X a, e be
bt ai ned | (1oraREaF er8eis e FE AREES BY MyS efiReet i hedac PobamPen s
hal oket one aBid addititsh §41R bl acetgeadipatp! Qigirats | ascefatd, | pdntattheecppoate de 1
b may be used according to Reaction Schene 1 to produce the conpound of

Formul a | RRBFeNesUligats, bisylfaie, bityrate. citrate. caawhotale. samphersylipnale ANaRAS .l i
ring cont aichlgerfarfbot dsife, 2 GRicoRdle, ”BMdélﬁlsUlﬂétIFhe'étﬁa{n‘é&%I%a@’ Teirarste

known in the art to cleave --t fused het erocyclic rin rom-t

menber ed rigigoherianaate. raiyqerorneerhaiephrmigyfale, heptanopte, |hemmeé¢ rhyArochlosnde

pyridine sy Ertobl"dﬂﬁ&é’ lz% hated t 2 pfdi&dt

Et 3N, Mydl $9¢ 86 Hylioiddds, Fri¥ibhidhaidsiinate, Ogednofld ekt 2rfdidate,

97 1) Namandg)ateuamthanesm#on‘ate\,j:m-rzaphthalenesulfonate, nicotinate, nitrate, oxalate,
pamoate, bectinate, persulfate, 3-phenylipropionate, picrate, pivalate, propionate,
succinate, sulfonate, tartrate, thiocyanate, tosylate, and undecanoate.

Base salts include alkali metal salts such as potassium and sodium salts, alkaline
earth metal salts such as calcium and magnesium salts, and ammonium salts with
organic bases such as dicyclohexylamine salts and N-methyl-D-glucamine. Additionally,
basic nitrogen containing groups may be quaternized with such agents as lower alkyl
halides such as methyl, ethyl, propyl, and butyl chlorides, bromides and iodides; dialky!
sulfates like dimethyl, diethyl, and dibutyl sulfate; and diamyl sulfates, long chain halides
such as decyl, luaryl, myristyl and strearyl chlorides, bromides and iodides, aralkyl

halides like benzyl and phenethyl bromides and others.

The esters in the present invention are non-toxic, pharmaceutically acceptable
esters such as alkyl esters such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl or
pentyl esters. Additional esters such as phenyl-C,-C; alkyl may be used, although methyl



O N N=N 1b A representative synthesis of the amne 2_ wherein the nin (X~
is’0 and (CO~R' is CO2R (2a) is outlined in Scheme 4. The

hydr oxyacet ophenone 10 (conmercially available) is treated with diethyl

oxal ate in the presence of a base such as sodium 10 ~ 8 ~uN z002 1et Hil 200
in a polar solvent such as ethanol. After work-up, the re5| due can be
treated w ofac d | he
car boxyl i ctegtce?d ﬁj&%&r oT%ng{)hg%‘ﬁﬁf giﬂgpﬁgr?{l}ap : QSt suc asfaf‘r?{yaaif um
.on acti vat egnyentipoal prg¢aﬂblse& ineluding spegting dhe vn@roematgm y@redeb@ﬁshoxﬂwaaﬂdjorlz
can be treglrdcNblide %fhh{r@ QIESHHYQroUEthWheeF&ﬁ{UI@”Cto%dHThBUml’ﬁ@ Ekd!ﬂlaieo

give the fornyl-chro uted at, the positio
met hods kn(ﬁﬁﬁyqr@edﬁée%q W@cher?kf‘ﬁ'@ rthe pigrense Hfanpcylatiop catalyst 3% {1§| on

Eat t eL n, f qf;s[@ik@@lammbhapmmhéudng« Nedlmethala_n{ldiWEﬁmyaCﬁai apﬂmpﬂfte cha)oxgmhl d
e substituted at an ro S| ngttl.ona r at
can’ Vater i £ of SFadns R, PR ARG i SR blsEieer¥ 8 dehialind Baptl SR &
usi ng t he shoyelobexyéarbodimide at{3-dimetiwyiareinopropiiihd-ethylaarioditnidenan oft@r oeatebe

i vel ffp €
S Tora t ho Il Mg bobRYAITare iisdads SR roflf by ¥ie FoAT T Waflr, ©
treated wi tdnda optieraliit asuaeylationt catalyafor&fée;rélcahoraﬁa@/omsmdoel reaghed rising the
sol vent sucipofshriafdf E&Bbﬁﬁvheféé'ioaﬁ\ Metﬂ}eQerQ@Scﬁ thflfdlodtetic rdnﬁwndeammeophenam&ford

the fornyl- hrorran nitrite -chroman-nitrite 16 can be treated
wi th chemi d¥ndigg; %n"zFhﬁgprggermesofwwa&o%bwwfaﬂMhlptvedmﬁ Reggiqne! an acid

sol ution, fdpldrideawttHdihelBiceRd|as icairzat d@rwil a6 edyator safatyst8uéet sy |4-DRIARder
such as et Qalégj odide with a base such as 1, 8di azabi cycl o[ 5. 4. 0) undec- 7- ene

to give th P& - chroman-nitrite 16. Compound 16 can be treated with

hydrogen in the risRive 6t Fé c{i\h"ﬁﬁ%s G meyééri\%&lﬁﬁhofaﬁor‘?\%é 4%5;2 n%@i%‘r&on’

I n a polar solven Such
JUN 2002 REXGECE C@OPEHEY mf me@bwmethods far fymmamsters anatloroteq:gln&tgooupsmaay~ 2)

HOACI HOl - HOgdadded aF’é'rQn'dO@&bﬁér%ﬂaﬁon?aZnﬂho@sQeu 'know:qﬂﬂhé)an(COCK' ~ CHO H
NOC HO2C O 2) N 2 13 14 (CE3Ch) 20 e 6o S02° ™ C02R NC ~ ~ NC

O Et 3N 2) R Hal OOncDBkiué&mhéfart Weuld réEdIRknBw W&me@ﬁulmﬁ;&ms’méﬁe as

formul a R can be made by net hods known

to those sk‘f’T’ P%f'?‘%@%?ﬁe%ﬁ’f]%@{l%hfa%m% er 2a or 16 can be saponified

to the corresponthegorhpéunesof itiis aventidhymag, élﬂleﬂ_tfﬁﬁﬁﬁlré uf BsyremeidiceRlers or
hydr oxi de in a polar sol vent such as rrfgt hanol e carboxylic acid can then

be successi %Weﬁgﬂe@d’f’?&"w b presadmine fouR 9f isemessa) Al isemets: minether geraratedi n
to afford thgeCRERIBMP PR Y |ﬁ”|‘a@€mﬁss ninhhi\‘,é\?]tcff QHEdcdnfbo%ﬁBQr@ this 'ﬁwentlon are

representative synthesis of the anne erein the nin ?:~ 'S
(CO) ~R4 | s encompassed within the scope of this invention. The compounds of

ormula I whereln
the hydroxy component on the Ar' side chain is in the R configuration (above the plane
as depicted in Formula |) is preferred. The purification of said isomers and the separation

of said isomeric mixtures can be accomplished by standard techniques known in the art.

The particular process to be utilized in the preparation of the compounds of this
invention depends upon the specific compound desired. Such factors as the selection of
the specific Ar', X and (CO),R* moieties, and the specific substituents on the various
moieties, all play a role in the path to be foliowed in the preparation of the specific
compounds of this invention. Those factors are readily recognized by one of ordinéry
skill in the art. -

The compounds of Formula | of the present invention can be prepared as

indicated in the foliowing Reaction Schemes.



CZR (2b) is outlined in Schenme 5. Wttig reaction with conmpound 15 and an
glide such as 17, in an inert solvent such as tetrahydrofuran can afford
the olefin 18. Corrpound 18 can be treated with hydrogen in the preSpQCﬁNzﬁﬁl
a metal catalyst, such as palladiumon carbon, in a polar sol vent such a
ethanol, to give the primary am ne 2b. 12 18 JUN 2002 REACTI ON SCHEME 5 1
O CHO Ph3P- OOZR N 7

Compound 2 of RYAE epg%l,?rh gorgfoﬂnoas of\'%% |?1§er&i%RQnQ¥h e p{eﬁgrg'd Ci)e)J starrd

. synt hesi zedtedhnigues eknowt metbeoartcamq)dzyndinmn wor:esssarrpn@ogq;t@nﬁwm 12Thean
be reduced chfhp BD sCS’FFEd?ﬁBEJ‘ a{e?ﬂtyoae @htﬁers%hra%rdmgtm Reé&'ngH(ScRGmégﬁ”t

such as lithiumalum num € resulting al cohol™ can

oxi di zed t MW”M?@K%@ ﬁ@oﬂqj%léh%/%’plﬁﬂ vith- Hheranpr °RK/I33§135‘|'P903<|-U'|’51T§?§“°"
reagent Ssugd ps £rﬂ¥lﬂ'6ﬂt nhuahcsgbreﬁ@@arv@nﬁtseaah idb WmSBPI edifdxries cﬁmkemnt

The resultin eh under 0 cha tensi on accor

wel I known' ?f?%’égﬁ destarie. 48 71 afBud st e plranl jpbrogane] o6 propang) o
Chem Ber ., tdapératuz® irém iiiuus W@m;eilexmui'npbbmdseocftfemm&ail whklgelln Rhisiam alkoxybe
converted t [ S own
by those sl&gpl ga%ﬁﬁé,y e[r{%%ag%qﬁean&g&qg % ¢e o corrpou d %lda“d’
make corrpodiydrOBISQSfprm{wa)lmmimmeﬁle?d Eﬁﬁﬁ@gy to conpound 12 in Reaction
Schenmes 4 and 5. Another representative synthesis of amne 2 where the n in
(X)~is 0 and (CO~R4 is CxR (~_is outlined in Schenme 6. Conmpound 12 can
be treated with an hal oganati ng Tl yl tri met hyl ammoni um

di chl oroiodate in the presence of a catalyst such as zinc chloride in a

pol ar sol vent such as acetic acid to give the r ondi ng i odoaryl 19.
Compound 19 can undergo cz®bonylation with rgﬁggﬁggéguamxﬁs—@nnpwh nonoxyde
and an al cohol su h 2& anol+ ||pmﬁﬁL¢§ catal yst such as

pal adi um acet at e 5 base such as tri }ﬁﬁanlne to give ester 20.
Conmpound 20 can be trans{orned to the correspondlgg cyano 16 by treatnent

wi th an acyl ating agent Such as oxalyl chloride i # a solvent such as
tetrahydrofuran, followed by a succgessive treatnment with ammoni a t hen
triflic anhydride-in the presence of a base such 13 18 JUN | ~A as

triethylam ne CChem Com 1998, 259). Conpound 1~f can be transfornmed to
am ne 2a according to the step descfibed in Reaction Schenme 4. REACTI ON

'SCHEME 8 CO O BTMALCI2 ~ | Pd(OAc)2l~ OR _ .,r HOO~ Znd 2, HOAc HOp | ~
RROHHO OO ~2 O~s NEt3 020 O1) [COCl)2, cat. DF | ~ OR 2) NH3 NC O
3) TFAA, NEt3 16 A varigtion of Reaction 6 whi ch can produce am ne

of type 2 where the n ifi'(X)~ is 2 and (¢O) ~R' ~he~@RR(COy,Rfut | i ned in
Reaction Schene 7r—CofoyrdHLS NRP-L0PB) of arly as in Reaction Schene
6, but with a different al kyl'ati ng agent such as nethyl acrylate to give
ester 21. Conpound 21 can be treated,by a reducing agent such as sodi um
borohydride in the presence of a catélyst such as copper chloride in a
sol vent such as net hanol or ethanol to give ester 22. Conpounds 21 and 22
can be further tlFarrsfhthesiscbfboy patticglantorhpyqumd2ores skilledi inghe artivilerexbgnize that
described ipn Scheqe and. 4.
the'use © protectmg groups may be required for the synthesis of compounds containing
certain substituents. A description of suitable protecting groups and appropriate methods
of removing such groups may be found in: Protective Groups in Organic Synthesis,
Second Edition, T. W. Greene, John Wiley and Sons, New York, 1991. For example,

after preparation of a compound according to Reaction Scheme 1, in order to enable

purification of the end product by, for instance, flash chromatography, compounds of
Formula | wherein R*is, for example, H, can be selectively protected as, for example, a
carbamate derivative obtained by, for example, treatment with a reagent such as di-tert-

butyl dicarbonate or other means known in the art. After purification, the carbamate



REACTI ON SCHEME 7 | CHzCHCO2R~ ~ ~ O.R % v ~O HO O ~ Pd(QAc)2) NEt3 HO O
O19 NWP 0 21 ONaBH4) CuCl | ~.R 'r "OR H HO O O 22 Conpound Zi ;ﬂr

al so be optionally transfornmed to nake conpounds wherein X is opti ﬁ WOGZ
hal ogenat ed by procedures such as addition of a hal ogen such as brom ne, 14
1 B JU-~ ?00Z chlorine, iodine chlorjde or the |jke, to the glefin noiety
by met hods WiQemGapeasiyReseneved by reatment with@an Uehasdifr R trifkuorqacgiic acid

schenes ar ey RE€Kkndwr inshé aited by the specific Exanpl es described |ater
-herein. The )Fsghlret%s arr'lcybesters of this invention can be readily prepared by

conventional chem rac | 8-{%%’ d a . t Qi
i nvention are prﬁ%%ﬁ?@géﬁz?ﬁ%‘gﬁﬁa- agr ang{r)raﬁ‘%%%e@ea%@agg@n?gatysb?hat
ef f ect bet apidpartdearzogiing foearepbibthe mahaprededuwaslidesaibed W tHeoliteratare dunowerto

beta-1 andl or beta-2.receptor nedi ated side effects..Accordingl n__..
onbodi mant Gose pisf it R, 0 JRBfasAMELVE RERaghR A &R ¥ SRl in Bfastin os
-of this invephdrae 2t Arpkdtones can bahaltgknated withe reagert BBEH a® N-dmdrasidciniraigpt or
medi at ed conditions suc di abetes, . obes@, astrointestinal disorders

h as
i ncl udi ng i INGeMPIEPBEGMBIVETY SHFD AR ABTHE 3G/ CARSEMiHTE| (HEY tajaliBrdder s,
peptic ul cepbioaBsy| £5RedHE b bga%aﬁém@agé}muéﬁlaﬁewi&m%orbwﬁaé (QabH,)
ul cerations includfng inflammatory bowel diSease, ulcerative colitis,
Crohn' s di sisag @olansopreot suahi as methanghvleQHnht gives hal canespeonding alcohelsS.wdbe as

neur ogeneti ¢ _IiJ I . 1 t n e . O 1S
al so beli evgﬁé){']iéatﬂr%eﬂ %grrgéc{)%ﬁa@%ﬁ BF ﬁtlthga ?%\9@%1& %thargegaes% gé@f\%& E?\ta%%%m
treat ment otarbygpate(KyCQy) yrcesolderd sueh asiapetondiol est er ol aem a and condi ti ons
of low or high density |ipoprotein |levels, artherosclerotic disease and
cardi ovacul ar di sethieparticulsredyntredisc cothpbirisss aAdidatarematt saceiviic aisd tHespure

bel i eved that the conpounds of this invention are effective in the
Creat ot oFNRRIBMSTICHOM: Pt eacBiSOMPRNAC SPA be Sbipineskby, Fhirk Faromaieararyt i lbmay

i nhi bi tors, panghprétidt® By 8AE ERMEd Gh tHE | dHBitat therar ST Sevendll mitndds AphitikdaHT | a
and incontinence, as well as in the treatnment of prostate diease and as

t opi cal ant Pradyre gRastiosreficalyepnriched (R} af &) @poxide 1adyAsyAuRetds reduction of the

i nvention a ed . } Laent
of " thi 51 v SeREBREUE At TAlEHor o ok YEEaRAhES y8RE el AR AL
nmedi at ed cosuéh asrsit net limited toral-) ohi+-PIR-Eipnd §R)ord8)rAlpinetoramey t o sai d
manmal a conposition containing an anmount of the conpound of Fornula | that
is effective in treating the target qgh+ibNscHeME specificity of the
conmpounds of this invention as bet a-mmeptor agoni sts can
readily be determ hed by evaluating the affinity of the conpound for the
different beta adrenergic ggceptor subtype, andgonparing the activity with

vari ous receptor subtypeseﬂfﬁ;i nitiNGSto di scoveﬂ%g@q:i fiNgBHy as well as
r

activity. This can begd ~ned D TXndar e pghid 'l - Kok, procedur es.  For
exanple, the utili tyq%)f ﬁ% hey 1;1i %C JUN 2002 4 MeOH
H K,CO ]
Cl 223 A
R—Ar" acetone R—Ar
5 1a

An alternative synthesis of epoxide 1 wherein Ar'is a pyridine ring fused to a 5
membered heterocyclic ring containing 4 nitrogen atoms (1b) is outiined in Reaction
Scheme 3. Chlorinated 3-acetyl-pyridine 7 can be obtained from treating the acyl

chloride 6 with dimethyimalonate, a reagent such as magnesuim chloride and a base
such as triethylamine (CH(CO.,Me),, Et;N, MgCL). The intermediate can undergo a



present invention as beta-3 adrenergic receptor agonists useful in treating
beta-3 _ adrenergic receptor nediated conditions can be denobnstr at ¢4 JUN e
foll owi ng procedure. Chinese hanmster ovary (CHO cells that stably express
full-1ength human bet a- 3adrenergic receptor (Enorine) L. J. et al:

Mol ecul ar Characterization of the Human Beta3- Adrenergi c Receptor. Science
(Wash. DC) dergrboxylagion iat1highgtempgeatarey e inelarheolyerit| sughn @spdpmtibiisulfoxide |

cell lines r i 09 ri i 0% hne
cerum 100 SREQP Ry 1F Arddedid deebiion ) K18, rEBMbarohy 1082 He, 2382
2 mM L- gl ut Brsatneerdtof 77 @ith rscdfh aizide N3y /4nCA Zoolafhenlvientisatie asadethahdl ihithes
are exposed to G 41 800ugl m) every 4'" passag r sp. . To test the
Bont st _actPERRTE OLian: ARE siehoan dvitsehionE SaRnEitl Sras rie” Bccapbnding
CAMP pr oducietr@foloph?iding! 8 CHPhE Erttor 8 BarttRd brimiRatd®' wilie!d Séaeint seth aasON-
wel | plate (#3596, Costar, Canbridge, MA) to achieve 70% confl uenCé t he

next day. Mrpmosﬁmiﬁﬁwaﬁiéﬁﬁﬂ?t!ﬁﬁ%‘te such agacaticiacid/dRp Mbdurg{ACPRATBR | s
are 1 eat edf gor g ehBScdl §7Critairted(8 DU 81eabdf MeNR Clen B LedtirkCl
0.6 mM MySO, 7H20, 0.8 nM CaCl 2~H20, 12.5 uM Phosphate buffer, 20 uM Hepes
pH 7.4) + ObgrobyridsNXaBliddn alpolesisplygntsucrEoethanol, felloweddypasuingéu trestmant
o o OF i A Bake SO GaRRREYAEOLA BRRAQ wildAiah (Y W L1 3 fol

rolr cC un |

serial dilutions. e con npo soproteren 0~ stock in 1.1

mM ascorbate), i ne a i f al hr ee_.adr.enerqi c .rreceptars and
is assayed by 3 5\6?89'593{ {?[aﬁh‘aﬁgﬁtgaﬁ%ﬁ?ﬁ%%#e k' X Lﬁ@gﬁ’%%gﬁ%ﬁ‘ s pure
activities erantiomprie fsecbyossydhnadtrit rejuation oftthe haRetore 90iisidg tHd chiral reagents

i soproterenol .. qu extft)r, cted ECM val ues of isoproterenol for the beta-3,

bet a- 2, andPE¥PYSY deg gﬁf’ors are 5nM 1 nMand 0.2 nM respectively. After
the 30 minute ingubatiqon with the test conmpound t he bufferl conmpound

m xture i s renmov '&eéﬂﬁx"i’?}\é’bdﬁ?\f o ] t%&'{%@ i %%P@BD Saheps: 1\1e Aroqiiss, the

et hanol f or cdfpdlin@Ws Formila WheTie APas atpyfigine HAE fidledREh B\Rembefed REtérobychat €
is then transferred to a Scintillation Proxim ¥ Assay plate (#6005162,
Packard, Mefingieantaiging 441iaogencatema: and ryay pe derther tregted byrmathgds)lwiawn inthead AVP
SPA screening Vi : j . Hei Ll )4k S
used to nea@uf %ﬁ?ﬁ?h%%ﬁﬁ“%@?@%@ég}n&ﬁ?éﬁmﬁ ﬁég@%@ﬁd&;ﬁgﬁ@% "Ie'{btgée
descri bed pewopandesf Foimula beherenivd iswigidiste substitaied with HJUN 2002 present
invention were found to have beta-3 adrenergi c agonist activity,

preferably, selective beta-3 adrener REACIIQMBEHEME!3 vity. Based upon the
above and ot her standard | aboratory techni ques known to eval uate conpound
receptor site inhibition, by standard toxicity tests and by standasd

phar macol ogi cal assays®f or 1} GE(C@sMe)ai nat i on ofQtreatment of the bta-3
receptor nmedi ate T tepnsEtddeMdGli ed a r~naiablas, an oNpari son
of these results ft}h the ‘rﬁm%(@ of Rno i carmenrs et sed to
treat these cogdf tiNths, th tive d§agd¥ of the Hd6hpourn® this

i nvention can readi Ié/ be determ ned for treatment of each desiM ed

i ndi cation. The anount of the active ingredient to be adm ni stere@ in the
treatment of one of these conditions can vary wi dely according to such
considerations as the particular comgpund and dosage unit enplgyed, the

node of adm nistratiqnp, .the periaod of trglatM he age and Zg¢x of the
patient treated) and 'T"Pl% ngt ur e (@ngy’exrTent ycondi Froly“t réat ed. The
total anount of the gadkhmeri ngradi ent to bezyagdomi st er '|II general ly

range from about 0.01 nglkg t®%abdut 100 ngl'kg, and pN&fé¥ably from about
0.1 ng/ kg to about 20 ngl kg botENrei ght per day. A unif=Nosage may contain
fromabout 5 ng to about 1500 ng of gactive ingredient, andigan be

adm ni stered one or nore tines per day. O course the specific initial and
continui ng dosage regimen for each patient will vary according _ to the
nat ure and sever Atrgpresenthtivecsyntheisisamf tresamliriec? whereith thy ntif €X)ais Gasd (GD),R? is

di agnosti ci g, RTNEa\CATBAHALE i Tschie 4NVEAL! RurGGBciEptEnont?EE (ESmmeRisiye

the desired ° i
available) is treated with diethyl oxalate in the presence of a base such as sodium
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phar macol ogi cal effect by adm nistration to a patient in need thereof in an
appropriately . fornul ated pharnaceutical conposition. A patient, for the
purpose of this invention) is a mammal, including a human, in need ?
treatment for a particular beta-3 adrenergic receptor nedi ated condil 8i SV 181
di sease. Therefore, the present invention includes pharnaceutical

conposi {1 0Bhach sla iRk 36ch 8t ehponr ARGENBACH, e RAGAR Al s abieher

and a phar maceuti cal fective ampunt Of a conp
. phar maceut WihI3 V‘"&b‘@eﬁf aegtic agif tandr h%?@?’”ﬂ’h@?‘éo@ afﬁP’Eh‘BF rﬁ?é'é‘l)‘ﬁ’i’%éF‘F’y”

accept abl e HgafogeRétidnSofetly using fal catalydti silhias paftb@limVen Mciated €arbén,adiks the

t t t t
e hesmBiah s The e eb Rl 8P L2008 bt e deh b rimt vty | L
do not Vit ethee ahb&ahhaimefn chlatidee td gwtastheffotdw&camnarew moainlkgli subktitutdd at the

h .
B eoutt -podtiry 5 5y HResfil Rbolh (G°BRL ¥Rlied Tn 8\ ar€ TRA o £ Ao
condi tion bebs’l@tlpnemttem fqrh@(armmotbacmammg F@tml fhydraxyacétephehoneild) epald

with a phabg%ﬁﬁkbt%ﬁlétyargcé?%é aa%rﬁaﬁ@bééﬁ&ns‘@ a r?d?i)ﬁnﬁ!f rBGp thER BRNYERPbEONA

dosage unit forns, 1ncl rel ease preparations,
oral l'y, patransfermsd ip Otf‘@prQQéQ‘ﬁf‘)erérOft“P%fqri“NbChrWBP” Jddarsiag ﬁh?ﬂséﬁ‘ﬁa{-‘t’ isimilar he

conpounds  egdttibe sbQuenckat B foﬁh?l ¢hPdrgan A8 dahdé @hd@emmﬂem@a vﬁthcl‘bagénts

CoRpene: onbutth 38 N EhRcb AT ahrant S 3iates St heNG B aritt dde Hhbr

to the art fdrmyl-tHreman+amide i diicen o’e tiglatadwitreaité agaht mrrmssmﬂmmoacetu& laahydrided

R Py R S L
and ihert farmykehromaoniteile J_facthse‘prreyl@mmn-mmla:n_ﬁmapmespaaaed witinchemical
starch. 'noﬁa&tr@eévqeﬁfsbaﬂh%%d‘&#aﬂsmmm Péon tih St @ { &R e@iﬂ?ion

tableted wth ent i onal bases suc actose rose an
cor nst ar chPIesedyRpHEAg| 8h kY hhalidggeyeh @§ceth )é.’s '°<§'!§!§c“$ éoP?r’sec skeh asr 1,8

gel atin, duazabnegnqs mrtgurﬂﬁervt-sne f giveakk bgeasrsrbﬁiantmﬂleb'ie?abomoaﬁui 16 can

di ssol ut| OB otfe&agS cﬁ tﬁbl et foll n;?r adm ni trattl { r {1 pot a If) starc

al gi ni ¢ acP8, T3 With hy (’s’eé?n'(fl1 e3TM° ?u%rm%a FRiayH eﬁ‘n’&B 5t 82 aﬁﬁ’%\?@ t he
fl ow of tabarbngnamdlatsotventsithtas gthanadio givedheapiiresiyamioé 2aabl et mat eri al
to the surfaces of the tablet dies and punches, for exanple talc, stearic
acid, or magnesium calciumor zinc stearate, dyes, coloring agents, and
flavoring agents intended to enhance the aesthetic qualities of the tablets
and make them nore acceptable to the patient. Suitable excipients for use
in oral liquid dosage forns include diluents such as water and al cohol s,

for exanpl e, ethanol, benzyl alcohol, and pol yet hyl ene ai cohols, either
with or without the addition of a pharmaceutically acceptable surfactant,
suspendi ng agent or enul sifying agent. Dispersible powders and granul es are
suitable for the preparation of an aqueous suspension. They provide the
active ingredient in adm xture with a dispersing or wetting agent, a
suspendi ng agent and one or nore preservatives. Suitable dispersing or
wetting agents and suspendi ng agents are exenplified by those already

menti oned above. Additional excipients, for exanple those sweetening)
flavoring and col ori ng agents descri bed above, nay al so be present. The
pharmaceutical conpositions of this invention may al so be in the form of

oil in-water enulsions. The oily phase may be a vegetable oil such as
liquid paraffin or a 18 1 8 JUN 2J1 m xture of vegetable oils. Suitable
emul si fying agents may be (1 ) naturally occurring guns such as gum acaci a
and gumtragacanth) (2) naturally occurring phosphatides such as soy bean
‘and lecithin, (3) esters or partial esters derived formfatty acids and
hexi t ol anhydrides, for exanple, sorbitan nonool eate, (4) condensation
products of said partial esters with ethylene oxide, for exanple,

pol yoxyet hyl ene sorbitan nonool eate. The enul sions nay al so contain

sweet ening and flavoring agents. O ly suspensions may be fornul ated by
suspendi ng the active ingredient in a vegetable oil such as, for exanple,
arachis oil, olive oil, sesane oil or coconut oil, or in a mneral oil such
as liquid paraffin. The oily suspensions may contain a thickeni ng agent
such as, for exanple, beeswax, hard paraffin, or cetyl alcohol. The
suspensi ons may al so contain one or nore preservatives, for exanple, ethyl
or n-propyl p-hydroxybenzoate; one or nore col oring agents; one or nore
flavoring agents; and one or nore sweetening agents such as sucrose or
saccharin. Syrups and elixirs may be fornulated with sweetening agents such
as, for



exanpl e) glycerol, propylene glycol, sorbitol or sucrose. Such formulations
may al so contain a-denul cent, and preservative and flavoring and col oring
agents. The conpounds of this invention nay al so be adm ni stered ]BJUNZUUZ
parenteraliy, that is, subcutaneously, intravenously, intranuscularly, or
interperitoneally) as injectable dosages of the conpound in a

physi ol ogi cally acceptable dil ueng )&b‘rb@ g@ﬁﬁmcguti cal carrier which can
be a sterile liquid or mxture of—Frq'cr wat er, saline, aqueous
.dextrose and rel ated sugar solutions, an al cohol such as ethanol,

i sopropanol, or hexadedyl al cohol, glycols sch as propyl ene glycol or

pol yet hyl ene gl QEtgycengl 1kRhGES such as Hp

2,2-dimethyl -1, 1- io>eo|a--n°e-t—ha-ﬁe+—, et hel's hWSt ycol )
400, an oil, aEfXitYy &0d,7a 2)HOALRE HCeGt @™ o gl yRAEI de

acetylated fatty acid glycgride with or withgyt the addition of aj2

phar maceutical |y acceptabl’e surfactant such as a soap or a detergent,
suspendi ng agent suclflas pectin, carboners) nethycell ul ose,

hydr oxypr opyl net hylcgd\bm ose, or_6arhQ qﬂﬁgk | ul ose,fv:@u@i@yi ng
agent and ot her pharmaceut.d cal adj its. ive ofl_ o] whi ch can
be' used in the parenteral HO§CUTAT ™Bns of 2tMHs i n&aMQbn Qre&”t hose of
petroleum aninmal, vegetable, or4gynthetic origin, for exangle, peanut oil,

soybean oil, sesane oil, cottonséed oil, corn oil, olive oiT, petrolatum
and mneral oil. Suitable fatty acids |§ﬁ ude ol eic acid, stearigqggeid, and
i sostearic acid. 1EF,COBQIUN 200 fipNa@iOaci d est(ers e for

exanpl e, ethyl ol i SO ristarg. Surt abl go5e8¢ ncl ude fatty
al kali netal, anmoni and tBlEet éanol ani BeR#Q.PBd sUitabl e detergents

i ncl ude cationic detergents, for ¥xanple dinethyl dialkyl alronium halides,
al kyl pyridinium halides, and al kyl am ne acetates; anionic detergents) for
exanpl e, alkyl, 5 ary.lz) and ol ef.i LGB es, al kyl, olefin, ether, and
nonogl yceri de sul f&t—es,—an% qul i nat es; noni oni c detergents, for
exanpl e, fatty anmi nePd% des? aci d al kanol am des, and

pol yoxyet hyl enepol ypropyl ene copobyners; and anphoteric detergents, for
exanpl e, al kyl - bet a-am nopr opi onat€s, and 2-al kyli mi dazol i ne quarternary

amoni um sal t s, ] .,.a i . r [ C, jLion hi
i nvenlt :Jonsvvi I is t?ép\gﬂéﬁ"{? cifgﬁ%ﬁél%&ﬁ:?rb%&ggé@?ﬂ%%@@ {h%r Q'Lagugagg%ab;bem@f"gép o:‘ >
t hedactCI ive h‘fe@‘foeid:kaﬁ\t\/? itcﬂthbgé gkilledhin thi agema&iar?se,aésdermq‘ dretescarElye sdppaifibe
use advant ous . .order to mnjmze or elimnate |.rritation. at the
STTe of i BURR SR enanHing sy b S bYITE BheSe FUan B sediy AR B A
having a hydsieetidueh ldsPaBitah8. bPheBs@ okl Bciddtar KER BO @UEcebdivey trdaad witi -

The quantity of 15 surfactant in such formul ati on ranges from about 5% to
about 15% bieagentghsuch1afe oxalyls ghiqrisgt and- an aming, ta jaffgrdetheopRItrseAPdIAG MR BRe
above HLB oy be Hg,.qg re of two or nore conponents having the desired
HLB. IIIustrgt&?é\}g of§%ur alg't ants used in parenteral fornulations are the

cl ass of polyethyl I t L d: o f W
nonool eat e and tﬁergﬁﬁ%aﬁﬁé@etnﬁa ter];:e%[saarf "?R’C}e?’gﬁt% S'zta ug'tnstR%P ?ﬁmis?n%ﬁcgil éﬁv}\nst h
a hydr ophobiCO,Ra2b) isf autired ibBchéme GorWittigseiaction with pampyunants and ateylidetduch

propyl ene gl |. The pharnmgceutical, co sitions_may be i form of
eyl o nf g AdohanifeR 3akoRsh o8 e VORRERN 38 SRR HRSIRMRAL EorBots deed
accordi ng t eak beweated Witk RydsgérDinsthie tpadEencéliof BehstangatalystveldH 8¢ palgdiing oand
suspendi ng agents, such as, for exanple) 25 sodi um carboxynet hyl cel | ul ose,
net hyl cel | qu N, iRRRAIANAIIE Y SuFBas athanol. (to oiye dhe RiimAY AMINg Rat e,

pol yvi nyl pyrrolidone, gumtragacanth and gum acaci a; dispersing or wetting
agents which may be a naturally occurring phosphatide such as lecithin, a
condensati on
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product. of an al kyl ene oxide with a fatty acid, for exanple,

pol yoxyet hyl ene stearate, a condensati on product of ethylene oxide gi&ﬂua

| ong chain aliphatic al cohol, for exanple, 30 heptadecaet hyl eneoxy(1, t 002
a condensation product of ethylene oxide with a partial ester derived form
a fatty acid and a hexitol such as pol yoxyethyl ene sorbitol nonool eate, or
a condensation product of an et hyd ol N 52 partial ester derived 20
1 8 JUN?UU? froma fatty acid an'ofél“ﬁmtrg;—wrﬁydrlde for exanple

. pol yoxyet hyl ene sorbitan nonool eat e. The sterile injectable preparation may
al so be a sterile injectable solution &spensi on in a non-t®xic
parenteral |y acceptahl e di | oM ?,r 5 9@ DiIuent a d salvdht spthat may
be enpl oyed are, f il e, gla, R nger's sol nd Y'sofoni ¢ sodi um
chloride sol uti B d#t i on, ster e fixed B‘:d nventional |y

enpl oyed as sol veénts “or suspendi ng |a For @ ose, any bl and,
fixed oil may be enpl ok®ed including synthetic nmono ord8li gl ycerides. In
addition, fatty acids such as oleic acid can be used in the preparation of
i njectables. A conposition of the invention nay al £ be adm nistered in the
form of suppositories for fectal adnini BaR rug. These
conposi tions can be prep—ggnﬁ’a y m,xing sui tabl e
non-irritation excipient vﬁ/ ;}8 ™ at di nary tenperatures but liquid
at the rectal tenperature and will therefore nelt in the rectumto release
the drug. Such material are, for exanple, 2bcoa butter and pol yet hyl ene

gl ycol . Another formnulation enployed in the nethods of the present

i nvention enpl oys transdermal delivery devices ("patches). Such transdermal
pat ches may be r he
conmpounds of thg&%ﬁ%@gg ?f\r/\%éeja%tﬂgrgg%anﬂgg h% ﬂﬁj&goqn%édgﬁg#?fﬁgfbg%kgﬁ?%%cl}on
and use of fwmrdedmﬂveb op zboipesnd 02. tHoe aiampmrcpnmbupdnammem rechicedigethes i S
wel | known in th US Pat ent sued_June 11,
1501, T ncorisErespensiie AsPRY Epramt il Sdleeei AoRAC SRt op TR o PR
for conti nusydside. plil'fhéarbsblﬂng @lcohtl chanthenl bdedxidizedytoothe PddnespoRiivig alehyizeby S .
It may be desirabl-e or necessary to |ntrodu$&¢q armaceut i cal

conposi ti ori"?%mﬁﬂtewﬁat?rbﬁl"dwrg ageRthshancas Qﬂw"%v‘i’ rochipmate) in an
.construct i ofpriditiats %oﬂz@nﬂecfh’é“késﬁhmgeélﬂé’r%ﬁ S8V uRBErgb Odin NI dAbinV BXt¥nsién
pharmaceutical agents is well known in the art. Direct techniques for, for
exanpl e, addtoqerdingte w@"akrmvug PERCEdIdres ysuch Qﬂwéha&r%ﬁsﬁﬂl@ﬁﬁ@}’lwiﬂ'g\v@l et al.,

pl acenent u I r

Cyatom to ropeRtiy Jods 28X e BOR S i ofrdBaingy LGS E%ﬂ‘”.e@é? o
system usea cfamoxyd.ile acicaby ptantiardf metipeds of pridatmacwell Enewrabp thassl skiltegi lortbe of
the body, ' da%%c q%%ﬂ.léeﬂ 1}\J§l é”b?gém 5120t%]m42e con\():f%“ﬁ% Méalc%lg’rQScl%%%
The corrp05| i'ons (?P ron can so conta % conven

phar maceut i mdwlaylalagpmod;thmmnddﬂpmaadctmg Sahgmedidaartdsy. generally referred to
as carriers 21 1 8 JUN 2DD2 or diluents, as necessary or desired. Any of

the. compost t10nS aRbinkishrddaHRRd Qhufgye &ﬁ.ﬂ.hsfz%»({fg 1m0 PO Lhafes Ra

anti oxi dant such as_asc I C acl er “sui t abl'e

Convent i onais FQBRedBakds foutlingd e'pasph'ﬁj“%&:h compewid uanan rbeadigatssk withean

haloganating agent such as benzyltrimethylammonium dichloroiodate in the presence of
a catalyst such as zinc chioride in a polar solvent such as acetic acid to give the
corresponding iodoary! 19. Compound 19 can undergo carbonyiation with reagents such
as carbon monoxyde and an alcohol such as methanol, in the presence of a catalyst
such as paladium acetate and a base such as triethylamine to give ester 20. Compound
20 can be transformed to the corresponding cyano 16 by treatment with an acylating
agent such as oxalyl chloride in a solvent such as tetrahydrofuran, followed by a
successive treatment with ammonia then triflic anhydride in the presence of a base such
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dosage forns can be utilized. The conpound of this_invention can be

adm ni stered as the sol e pharnmaceutical agent or in conbination with one or
nore ot her pharnaceutical agents where the conbinati on causes no

unaccept abl e adverse effects. For exanple, the conpounds of this mvent’WfHW
can be conmbined with known anti obesity or other indication agents, and the
i ke, as L ! taAlfS f of
Formil a1 P aTgBt ReHEnt cliio1iK [ 280f", LBAbHATE 16 1ah BR renthimed TR AHIE
.research ar2a aypargirrtgstputbestemdeaeﬂh@ﬁamﬁeaeteqn SaheRechces standar ds) and the

| i ke. Therefore, the present invention includes conmpositions which are
conprised of an inert carrier and gg ?ffECtiéﬁ Egunt of a conpound of
Formula |I) or a salt or ester th Tl rrier is any nmateri al

whi ch does not interact with the conpound to be carried and which | ends
support, means of conveyance) bul k, traceable maggrial, and the lige to the

conpound to be c f ectlve apu und is that.a hunk?
whi ch produq&é a re m an ifnf em p pr&:edure
bei ng per f or e~f olZnawi HgAsp@Q' ol eR'CHl e pitsented

illustrate theOn nveqt i ons descri bed @ i,
construed as limting the scope of these inventions in any way. The novel
conmpounds useful in the therapeutic nethod gf this invention are prepared
by conventi onal Eﬁéﬁﬁz of ﬁﬁgani C ch m gtry. ghless otherw se noted,
reagents and sol i i ned om&@rcial suppliers and were used
Wi t hout further @yNH;cation. I\/RN S were recorded in open capillary
tubes and are un@TFARsfREl; 1H N spect1ga were determ ned at 300 MHz using

a General El ectric GE OVEGA 300 spectroneter. Chemical shifts are reported
in parts per mllion {8) values relative to tetramethyl silane as internal

standard. Spin wbémambh@f Regétich Schefieos vBidh ¢ah eebdulae ahfihd 8Mypé&2 where the n

it pl ot (Ryonge o ey U048 mripetiin Heskydn Bhucthe 7, Combbind 2948 o

in Hertz. Ffaezﬂteda!sumﬁabpa’saf &eadion(%)‘nmﬁsbutsm&ca rdiffenent ealkyéating de@nti Siichgas

Kr at Co t
CAU05 Conchy SRS BB Bl 2 ST ity GG s 0iE |
.spect r onet &4, Sqdillﬁ'm parabydrisiesin d0e afaspLémalsa sajalystrsuchias- qoepewﬂ@deec @rapivent

using a Fi rmmﬂeenmwénbm SRBAAINE eeésteUEiZe%orﬁ‘MlﬁﬁELmSEnc?QQ(‘daﬁ't%jfur!ﬁﬁﬁs
spectra were Oﬁ’é usi erforped on silica gel

d
pl at es usi APMEIEME ‘?BWF g‘ﬂém%ﬁfc%?%g’n\?‘;swd?écr direcnemes RAd4eet at e
(B) 33:67 hexanel ethyl acetate; (C) ethyl acetate; (D) 45:45:10
hexanel et hyl acet at el net hanol ; (EhEk%aIngéﬁEH‘rEap (THF). EXAMPLE 1 - O\ w
i CI N 5-Acetyl-2-chl oropyri d| ne

| CH,CHCO,R’ S OO_R1
Hom Pd(OAc),, NEt;  HOL_A
o 1 NMP S T
o)
NaBH,, CuCl oR
ROH HO-~o
© =2

Compound 21 can also be optionally transformed to make compounds wherein X

is optionally halogenated by procedures such as addition of a halogen such as bromine,



Tricethyiramne (19 ni, 0.14 not) and dimethyl nelonate (7.8 nL, 59 mmol)
were added to a round bottom fl ask contai ni ng magnesi um chloride (3.8 g, 40
nmol ) in anhydrous toluene (46 nlL). The m xture was stirred at 25 tﬁdeiN’ll]Z
h. A solution of 6chloronicotinyl chloride (10 g, 57 mol) in anhydrous
toluene (50 nL) was slowy added to the m xture. The reaction was stirred
for 1 h, trré\lpr@@n@émmlwm therkentty thaolefin MPPtab srpthess keown ¥ thens

Di et hyl Q%BIQ was added and the organic | ayer was washed with
"water (2 X 8 e organic Iayer was dried (MyS04), filtered, and

concent r at ed toﬂfft%FéZ;o AabronMheieA e LS ity | R

eventually formng an™o er was treate
wi th DVMSO (d&bcriied latedhevairer (1 m_) The reaction was stirred and heated to
165 C for 2 h. The reaction was cooled to roomtenperature) diluted with

di ethyl ether (2 sdifs, armndstamsdicisvinvéntivat can Be xeatll) prépared by congentiohal
| ayer was dr|e Mgsogg filtered, and concentrated to afford a white
solid. The §€ Prog@¥SeSassed t hrough a pad of silica (5% di et hyl

et heNhexane) to yield a white solid (6.0 g, 68%. Rf 0.2 (CH2C1 2); np

100 102C, 1 H NMRe( 3éHipddrias Mrﬂmldﬂ&fQHis(lﬁvenlloh'l)are&:rﬁﬂra( seléctivebbeta- 3-|Z

Ts5 (M. CHRRES éeeﬁdfveqqf%ﬁ el PR gt erehbrois Jasptr édipter Yaniiids X -

sol uti on ofwithoat edndurrgntciidtar! giar dietee2 r&@Ptargnediated sidel éffeicts. eAdrandingly.Ganl)
and water (gniidim é@sﬁcﬁ\%eéﬂéﬁéﬁf *\Oéﬂ%ﬁqggﬁhg%ﬁgﬁbﬁﬁﬂﬁszﬂ\e( Qoﬁ‘iéo@nds of*this

nmol ). Concentr at W se at roomtenperature.
The react i dAvexdign It@ﬁmum granima far tmdrqaﬁfeﬁntcﬁfcne@ﬁtr@cqpéfefrme@ﬂ%sércamm@ns

Saturat ed NajdeQ3 aiaﬁet@adﬂjésw %‘étrénﬂtééﬂﬁél'duéd?@br@"lhéfucﬁng Prlfdbié)bmtstyaam{elm
m.) was added and . the rea

organic | ay‘?ﬂd estinpl @MPQ’W@H}X) dlsrprdp{ser%%ptlcawaer\éﬁmnéspgﬁgg’tlﬁ 093%‘7'% gangd
whi t e sol i dddpdefitistontestitd ulcBfationd intlugivigZichathmatopy bowelldisdase LulderdliiR CBIfie,

Yo 1 1Ry el shairoqis Hnd SfarrdBsihg, Hlelding 49 weflal helftgengic'
N 6- Br onpacisfiammatierasudhoés todghaang psthitiannd-depeasgiont elt isatsoojelievechihat the
pyridine (1Qqg, ouﬁgs rmh.)s |h¢7br%na£r€téffécﬁ@é% m&@rea@eam w&a&@c}@m&&g%

HBr in acetic aci onpsucci m

mmol ) was s wcy%amaﬂn@ taﬁe F@%\‘B‘t’qf%n oft |°?”reQ!l high ?@nﬁ%dtp@erotmotem’e\s 4

equi val ent Samfer&&%rd:ﬂlardnsdasa@@tjlc@raﬁ@aduleaiénszamndzmatmad»m Abdgénalipdded
and the reactjon

L | dt h
the react i of AtoodEved Bt iRe soRpRRdE. bE VbR st erfcive, b e AR o
(3 x 300 nidcularhbypertgasion arm/@laummadrasedala(tergS@gpreghtldm gnkitiitoranend in the
t
ter e ndded Totie ShudaR] d?%*"c%#?émr edRithd ARInCeRLe T NE]Re it
yel | ow sol i ¥egtmentgof prostajgdieage and @s jo R‘ zm'ﬂ)ﬂanmﬁt%%m@ C, 1 HNMR (300
Miz, CDC13) 8 10rige (réé)e %p@co@%ﬁd%%?i}s Emlg tma}g expecibd 16 0 vhfldpledas 8

10 Hz; 1 H), 5.06
therapeutic agents. An embodiment of this |nvent|on mcludes a method of treating beta-

3 adrenergic receptor mediated conditions in a mammal which comprises administering
to said mammal a composition containing an amount of the compound of Formula | that
is effective in treating the target condition.

The specificity of the compounds of this invention as beta-3 adrenergic receptor
agonists can readily be determined by evaluating the affinity of the compound for the
different beta adrenergic receptor subtypes and comparing the activity with various
receptor subtypes affinities to discover specificity as well as activity. This can be

determined by standard and well-known procedures. For example, the utility of the
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EXAMPLE 4 ONr~ N.N NIR)-2-(tetrazol of 1.5-alayrid-6-yl)oxirane

6- Bronmoacetyl tetrazol o[ 1,5-a] pyridine (55 g, 0.23 nol) was added 1§ bgmh?
(400 nL) and slowy treated with sodi um borohydride (17 g, 0.46 nol) at O
C. The reaction was allowed to warmto roomtenperature for 1 h. Ethyl
acetate (400 nL) and 1 N NaOH (400 nL) was added to the reaction. The

organi c | aygres¥@sinveiinaas dbetuds drbnardid regdror, agomnise 0&&&0#9 trefatuhg etz and
concentrated to | eave an oily residue,  Flash chronatogra

.acetonitril édrﬁﬂe@@xdﬁ%épt% @meancw@t'%ﬁ. £80 bR Ge’("?_'TSt'@teCZld% ‘therpfsllowing
racemat e ? gfgeated using a Diacel Chiral pak AS colum (100% MeOH, 1.0
mMnn.) yie 8I ng the (R -2-(tetrazolo[1,5-a]pyrid-6-yl)oxirane (7 g) in 99%

0. 8 17 (d. o' CHneey hatBief 80gY (EHoh SedE: Gl Mefess tleibyinsitbi-a,
g. é I2 (~ T N1 Htr&rené'g&&e(;eptoﬂ(ﬁﬂ)orlrﬁSL(.Elet alniMola€iar(Gharactpadalian of tfe Auman BEfEVPLE

3- acet ! pyr PARIEReoRG o SRORLNaR DRL A Tt 1ok igte aeflon by

N hydrogen fjibRing Foddtiuf. han ck® ks Werevdrbn imp0% ©12 fuﬁthéﬂ mikbe RHAM) Pid%t ed
solids were filtered, washed with ether and dried. The hydrochl ori de salt

(129 g, o. sfptalboving sgrum, 400 unitgfmy pepIciingd Sodiwmed 0P mgimt streptamyeip suliaieiapfed
wi th a nmech r Vv tdpy H |

ML) . The m A L Pl BB A P s AT R e eg et
N- chl or osucexpesatl eG4 1B1(8§0ugmdEvent 4" nassagridksd. resulting in a yel |l ow

m xture. The solution was stirred at roomtenperature for 18 hours,

gradual Iy becomi Mg test tad mgdmgcmnspeellmawexmsed $otastisompoundcand taen eslsdypd

filtrati d h d he filt d th
N-chl or osuc kT fATaBEeley. SOGEt GHb) S are i< Shan0h Paliuel dE Sttt
to yield w:usas cs@étardceﬂrmdge AP achits O &o’ﬁﬂ@ed\ﬂg&he sl il

Hz) 7. 89 (mcutaatm at;)% 'pgd'azs Fﬁmow’é 3N thegejis fsstrems! @m\mm&@ HIe -

N (R)-Chl orw&n%ﬁwbu&rpyﬁo SN B PSR GhMAK QYL b6 Bk Mgsbdm 3%, @hmt@mn%@n
of 3-(2-chl oroacetﬁlhgspgaté I ne hydrochl ori de I n methanol

(1.5 1) vaste&ran ber. 08 o Do S 4% 9824 1BATS0 100 Otwaty| 1%
over a per - r I t an
a\d/dl ti oP\aI ! %g/l srtﬁib mlj{ ggé{acr? U&%n&?@nﬁ g%n %6 skcﬁsgsg(ﬁ&g[eghﬁgy ?r% s ég% M
The m xt ur e 104/ tdw%nl\/bwmarfoldaeadl dilotiansc u'Ehet mmmhmpmmmwoprqteranbuﬂ eahMA t h
; g ; ; L ) e ) X

wth etnyl " Sok B L PR sk AR ol Jehdte hafishoEalified Alaheral ACmS A TER
The Cru?ﬁ r assayed bm&hW@lMiagbagln?iﬁg ed1lnwl SAl t&acmboWﬁWﬁGQEWréssgb%I
acetate exan : 0 oW O i was t eso| ve
Chiral chr ofahdt dpRyTeumar Fpthsnel o hbaeretl, The 'Shatied Ebaiowes ot
75 g (cont ais@pft@eréﬂ&llfdtlﬁie beth 8¢ befa-2, Jadd-MB1(r3@éth§Zare@ﬁM3)1 M &na®.2 ;v 1
H),853 iy—48Hz))778(d 1 H, =.Hz)732(m1H),
4.96 (m 1 FﬁsPEQ“V? (m 1 H:; MS(C) mz 158 (MH+). 28 18 JUN ; ~~ly
EXAMPLE 7 0 v N %R) gPyrld 3-yl | oxirane

fter the 30 minute incubation with the test compounds, the buffer/compound

mixture is removed and the cells are treated with 200 ul per well 65% ethanol for 10
minutes at room temperature. 150 ul per well of this lysate is then transferred to a
Scintillation Proximity Assay plate (#6005162, Packard, Meriden, CT) and the plate is
dried at 37°C for 1.5 hours.

The cAMP SPA screening assa-y system (#RPA 556, Amersham, Arlington
Heights, IL) is used to measure the amount of cAMP produced.

In tests utilizing the above described procedures, the test compounds of the
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To a sol-ution of (R)-chloronethyl-3-pyridinemrethanol (74 g, 0.47 noles) in
acetone (2 L) was added potassium carbonate (300 g, 2.2 noles). Thel §tjynrgg
m xture was heated to reflex for 18 hours and then cooled to room
tenperature. The dark red suspension was filtered and the filtrate was
concentrated to dryness in vacuo . Flash chromatography (silica gel, 0-5%

met hanol / di ﬁrlebemtonﬁérhtmmemaé frwrﬂem ha\Ge GetAS %dreriergio @g@iw@cﬁmty ﬂreidféﬂu&R
(300 MHz, CDCI3 % l_gp d, 1 H J=7.7Hz), 7.28 (m 1 H),
3.88 (m 1 Fﬁ'?cft%’e?&fa(‘{*ad nergiga W!Ftécmﬂ 2.81 (m 1 H:; Ms(El) mz 121
(M) . EXAVPLE 8 O HOZC O 4- Oxo- 4H- chr onene- 2- carboxylic acid A m xture of
di et hyl oxal at e Based vpongthe akaye) angpther. pianderdy lrberate cteshriqyess krewn 3pi 5

I t
0 oty | Soelgt e rBkofer 48 At b it sk il Soclp ey dinrs
t hen cool edplbarmanolmgtehpesa{sufae thaadeterraindlionTiof treatment tofiythe ebéte+3 (remptcan)
wer e added

t idi d.t t d Th
or gani ¢ phaBEoisied St fedfind maie . Bl dnaat? br BRBRRe PLERe ivn
di et hyl et h@ith (tR¥)resUifReofc RV esbdidaBfents tidiogre weed m&bstdﬂwsé heonditivnsit the
aqueous sodi um chl ori de sol ution an%\é%{drl ed gN?SO% % concentrated. to
gi ve an oi | §ffestivgrdaesape of theecampq this, el cgn Jepdily be determingdyfar440
m) and congggiiet &t &kdn Géén%dﬂddud%ﬂé‘n he¢h§daﬁ|&1r§59 mée%eil\&h‘ingré_dl&tmd(wre

was cool ed to roomtenperature, luted with wat er , and filtered
The solids @agministeredda the ttneatmarérof (ozepfﬁbssmsmcﬂmsmanewv rw@elm&mrmns\ﬁen

N 2005 M, IRERRE 055 b5 Yo pefbyip’ Coigln el dasply M BBl iy mapely”

(m 1 H) 6 ad@@injstratitn, thwpenmamdﬂdﬁe‘, aQe(and saw ofnthe-phtieal toested,i andatbed A
m xture of the co e 20.0 g, 105 mmol ), and 10%
pal | adi um oHatéfE? F@aﬁ: ’58" 04%%?10@”8 tr&)a%dﬁ acet |gc aci d (20%) m.) was pl aced

d hyd 60 hydr o . Af
A (ol T R A e P
filtered t hr@mab@tp@cb1oﬁ\gﬁ<gl fot £bout 160 ER&/KS, eari@ﬁréf&%bl‘?ﬂ?d?ﬁ%b%tt b. 1%Ebkb to

acetate (800 ni), and the conbined filtrate concentr ive a brown

oi . The oi waasiqjmw besty wejglk peFidayc of 4né dosage may iR fomhabat SAMgHo
saturated Nabk#31506 nig aﬁéct%)ngré_d?&twwbé’géﬁﬁné’é@éd %b@r frﬁd?'g tanQs Fb'é'r da@

wi th concentrated HCI™ and extracted with ethyl acetate (4
conbi ned or §drroyrsehthsespraific ipitizlcandveartinging idoseas regimen fer ganh gaﬂaﬂhwﬂr vam

Solid (18 0accthon, 6'inE et i sBhly GOMECAirRER e %ﬁ}%té‘ﬁg? R 45%%?15‘9 s,
1 H), 7.03 @iagnastidian.6.78 (m 2 H), 474(de 6.4 Hz, 3.9 Hz, 1
2.73 (m 1 H, 2.63 (m 1 H) 2.03 (m 2 H). EXAI\/PLElOCHO~| HO2C O J

(t)-6-Fornvl - chrmnc&npaudew ithisainventfors @ant benutilized ® @ehipveintle f tesined

Example 9 (1 i n.dichl oronet hane. (6 s added tq a
ool od (- 108fiaatoiaaab e o iAo '8 bAERG nyeotbiieram i of Apbroprately
di chi or onet herAruldted pﬁér)nac-éhﬁtailrb%yéﬁtld/lﬁ% g&RhE dort the- ﬁ@%sfecﬁf tRi9 identidreSs and
di chl or omet hyl net hyl ether (11.7 , 129 nmol) was added dropwi se over one

hour. After AR PFhéHing a45“’ﬁ1'”|‘1u’f‘e%e°(dh6f et foia Rstinutar bete-d adranergigr e
of ice (325 r@é&pt&”%eﬁ%@oe%ﬁd?ﬁdw oHQJlse(a'ée MrherbfSte Mind ‘ﬂ?é‘ng‘@?nJe‘nh&? ifGudued

the filtrate renoved. The collected solids were dissolve
t et r ahydr of pharmaceytical cgampositions whigh seg womprisedof dr ipbdrniaagstically sangeptable

concent rat e%ah’r r d'}ﬂe ag:/l"f“a‘?Jn'ageL{tx-EQ@ Eﬁ%étféev@'ﬁ Wissed é’dn&\ﬁg)uqb cdy! Pérﬂ'ﬁ'.i?at hagp a( 3

x 25 nmL) an acuo errpera ure to gl
pharmaceutically acceptable salt or ester thereof. A pharmaceutlcally acceptable carrier

is any carrier which is relatively non-toxic and innocuous to a patient at concentrations
consistent with effective activity of the active ingredient so that any side effects
ascribable to the carrier do not vitiate the beneficial effects of the active ingredient. A

pharmaceutically effective amount of compound is that amount which produces a resuit
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18 JUN 200Z solid (4.34 g, 33%. 1 H NWVR (300 MHz, DVSO-dg) 8 13.17 (br s)
1H, 981 (s, 1 H, 7.64(m 2H) 6.99 (d, J =9.2 Hz, 1 H, 4.94 (t, J =
5,0 Hz, 1 H, 2.87 (m 1 H, 2.68 (m 1 H, 2.14 (m 2 H); M (FAB) 1rggw@@ﬁz
(MH). EXAMPLE 11 CHO ~i H2NOC O J ~t)-6-Fornyl - chronman- 2- car boxyl i c aci
am de Oxalyl chloride (1.36 nL, 15.6 mmol) was added dropwi se to a cool ed
(00) sol ut i amexertst ar influepoarcs theopartisam tenditdn( being trgatetld. Fhenesmpaunds of

di met hyl f or pam de, (1 drop), . i.n tet . ] r e
hrned to r DO hser et el (o, MK SheriebiithEabortafe ettt St By
vol une of 2§Fdrtive Tdumvestional Gosugs wnitoferthst Gnelddifg ainthédiateniand Wirded oretbase ed
onto the m xture for two m'nute%. Th%a’;n' th&ﬁ was warmed to room

t enper at ur ePreBrations: @y PAFNeralye toRical% AT ee- (70 nl), and extracted with
chloroform (3 x 70 nL). The conbi ned organi ¢ phase was dried (MyS04), and
concentrated to Gerverah agministraion; the compoyndsgean be ffopmulpird igts slid, of dgwid 3)

8 9.86 (s, ; 0Qyiifed, = : 6. br H) ,
5.7 (br s. ’%’ebg’fat'i'?%%”%@d?g\]@ﬁsgl.z’i' 3?%'& fade, ?tr%z'{ég'l '%%5?‘855’5?%1’ pzﬁl%e?s‘
2.46 (m 1 sdlutichsduspensians-or eivibisidiis) amd mag ©B prépdred Bocarding 1@ mest)ods RROWPLE
12 CHO ~i NC J. (1),;:6-Fornvl.-chroman-2-carbonitrile Trifl uor. thC
anhydri de % '83 ar&?”%!?‘%é“?ﬂ%@%’ tur\??/a%f é@&géc 'G o&ipo[sgfggs.co'lfg\ee%&l?%‘?t é%ﬁagfi on
?rfL ) t 22 (12 o ”pfb;#ﬂﬁd_c‘ahcbﬁ E&ﬁﬂ?le fvﬂ:ﬁch( dar?ﬁb ?f{ the ?ﬁimhérdaad sbftishélled %ététnetyba. 24
.1 mmol) in tetrahydrofuran 1). e mxture was romed to room
t enper at ure9°’£?'f“§9' f@bem’ﬁﬁ‘ﬁe?’f%?” 'g'ttiﬁ'tc "‘ﬁa%“%'ﬂ?ﬁﬁgﬂsﬁmghag?ﬁ%?s&f BYGPNd
washed W t hexigb@phodphatt Carfidte®Yardhydrochl oric acid,. water, and saturated
aqueous sodi um chl oride solution, dried (MyS04), and concentrated to afford

il (1.30 g, B§pY iSi '
551310 P BB g g v e fpopld g
6.4 Hz, 2 Hponventkea tablet b@ses BCH @b Jlacigse, F8eroge/ianyl;corfstarchy irg compination with 8

JUN 2J0 EXA ~I. ' -2 - . - Q- Vi Goachd A
S0l uti on of SERgs SeAS Sorvia risparty o bR IREGAANTADE: TRERT NG aksBind
3.5 buffer breakdupxarid diskdiutiors ohdieke taiiet fallowihg tadavinistfatioh esuohnzs potitd stanch,
Exanpl e 12 .30 g, 6.97 1) ,and_ 2-nef hyl - 2-but e 7. ) in

> orhyl -5 pSIRRES. 05 SR 2 e Gty Blieas BYCRR A fmEicke e flaw gf bt
brought to pghintlafién &t Ro e thes adhasionpickabret Batsral W tnsafidet b2 ties gamEtcs
renoved i n vacuo. K The aqueous phase was extracted w th hexanes, brought to
pH = 3 wit hd%u@?ﬂ@“%ﬂe sdPhF?‘%ﬁP'éaﬁ&- SIecc PEH. B tMANESINDT AIFThEL &Ry |
acetate. Thgte‘éFﬂé‘.rﬁﬁsPE’ﬁéﬂwd‘@%rﬁé,'aﬂé M@%%gé}ﬁg iftEHHeaNb éih8Acd thedddstidlic
white solid (1.21 g, 85%. 1 NVR (300 , DMBO-dg) 8 12.7 &br s, 1 H),
7.77 (d, J <qualitigs 1o the tablety and male them goge gcceptablentop the patieny)  Sitablg

55" (m 2 EYePRRe e if by psdheloft 15t iy as ol g icotongy;
O J It)-2- Gyaxemple: ethanok beraybaizgitdl.candatalyethytigrie aleahels, either with or without the
1, 8- Di azabi gygligl 3r 4 HdMAeEitta Scdeptibid shridetaht, BPehdifgSaddf S ehfludirying

sol ution
agent.

Dispersible powders and granules are suitable for the preparation of an aqueous
suspension. They provide the active ingredient in admixture with a dispersing or wetting
agent, a sﬁspending agent and one or more preservatives. Suitable dispersing or wetting
agents and suspending agents are exemplified by those aiready mentioned above.
Additional excipients, for example those sweetening, flavoring and coloring agents

described above, may also be present.

The pharmaceutical compositions of this invention may also be in the form of oil-

in-water emulsions. The oily phase may be a vegetable oil such as liquid paraffin or a
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of .the compound from Exanple 13 (591 ng, 2.91 mmol) in tetrahydrofuran (10
m.). After 10 mnutes ethyl iodide (466 nm, 5.82 mmol) was added. After

stirring overnight the mxture was diluted with water (25 nL) and e&tUN¢Hed
with diethyl ether (3 x 25 nmL). The organic phase was washed with saturated

aqueous sodi um chl oride solution, dried %g}/gg and concentrated. Siljca
gel chromat BYfeEHY Yesetable RilscafuilpllegmMU 248Nt Mayr bR danatyrally | assurripg |

523 78 73
{0 T i Wiy o zﬂgé%ua;ava&ﬁ,nﬂéehspﬁ%tsd% i
4.6 Hz, 1 Hpychiagsoy &wam and Jecithinz (3)2estprs or patiaf estegs derived fiepm fattypeide apd

(12] JEJN Tboé 2 ﬁ/é;)ﬂtg]d |§e§ f&%mgl? @drm%ﬁé%c}olég@ (af’éoéwn%atlolﬁf prodgctz f@gld

(t) - (El - 3- ( pafignastershwithraethylenel pxige,ofor 2xampliec palyosyethyisie eotbitan Anoricoleatee of
t he conpound from Exanple 12 (807 L A4.32 | )..and

(car bet hoxyﬁ@? ﬁm%e?‘@')sr}? ypﬂé?ﬁ(]‘&ﬁﬁ@?&%&?% ﬂ%ﬁg@‘g 98- ol ) in
tetrahydrofuran (25 nm) was heated to reflux for 72 hours. The m xture was
diluted with eth "yeﬁ@ép%nsws\/\saghéw farmulates: b susRendingehgsadtivRuRaredieBhiai de

sol uti on, %é’éééfl@%ﬂ 20 Qé‘?orsé%@ln‘rtﬂé (%?Eﬂ{lé gi? oﬁ\‘iﬂ Hi 'sﬂgﬁmgro’il"o?' cbdbaP8il, ordid

concent r at ed [ ca chr omat 0g rz_arp hexanes acet at'e)
af forded a wntinerel @;bﬁucu a(sgasndngaraﬁao heP"HSWﬂé@OQ "MﬂzCOHEMES@fbg:)(eangasem(m

S b v, 1 ey oradgid. pleflioy fafhgrtin el oot Toe dipsijth by oo,

3 H). VB (Cb@nntafnzox%&r (erE))predaﬁ'vatwes of A)(amﬂb(AMHqurlﬁ pricpy! Geiidroxybankaatd; |
(t)-2- Am nonet hyl - chr rboxylic a ster h drochl oride A

i Xt ur o of PHE SLTIRERCRIGHF: B9ATE: dig at miore fmvesippbents s aB¥ pr R sekeiPaa
HCL (2 nl) apents@Yetnad sestosedradacalsdrinvat ed car bon (300 ng) in ethyl alcohol
(120 m.) was pl aced under hydrogen pressure (45 psig) in a Parr

hydrogenati on apgghisUsnd Aikied md 5eh@%§|ateahﬁ.tﬁnewé&&mr@ %Eﬁﬁoy&(ﬂ\ Esomrt he
hydr ogen at nosphere and filtered through a pad of lite. The Celite pad

was washed ®Kxemple: islycersl, cuprilernelglyceh porbieicort wrwannelm fermulatipne may also
52 (br 5 9 ﬁbg"%*‘%ﬁ‘fé'“' 4t pratE g iihorip ahdPibrd ghe Wf%zss[’?ﬁo 1o &
208 (m 1 n) 17 ehedhngg’of i é&”ﬁf‘*wﬁ)mafﬁﬁ e Bordnifered patsatdrnf 11 4

(M) . d31 ?suBcuibjhéoﬁ@@Z intravgrioesly 1 7intarduddtilang eorprusneqseenbnelallya,nédsogryjettabl’ehe
procedur e of, Exanpl

Exanpl eNare #8349 °f§h% sompewsint & PhyeialPginally-ascoptabis dilypaivith 2 harmpeRHtisd4
(MH+) ester RRpfHed WHidh dheBed b tsterie ﬁqm@anaﬁ)hwe I NG0B Bubh a8 Wy shifhed @hoédus)

207hydr ochl ori de( M) EXAVMPLE 19 %N I [ 1/ O v )

~~~-2- Ami noffexkose @AR oeiated sea?fbasew?ms @l°BB%lZ $4che 8B cPthRYRlr dtaRreRanae o

sol ution_of HeRgddyrmeshsl gwcem s@sﬁme geopwené SR/eolet po@eﬁwlﬂéﬁ@gj a)coﬁrgﬂ,céwu f(él'é!sc

acid (0.75 nL) in benzyl -al cohol was heate overni The

m xture was SYFED @6 2dP-dimetnytit étﬁ9¥°'@1%’é1meﬂhﬁf@li@&%$%w P@'V@HPW@EQWFI@') 40.i d
Il ect ;s t
was col | ect g &wafé&éfdg a3y ag%rg@k ¥eglyddhidEdPen & a&m«g’% iy cétad wit

washed with satur e organic pasewa ntrated in
vacuo. The rasdyithout thesaddition ef \aemharmaequnryallyaamemble(@rfant)anaambmgsjaagep ora

chl ori de sol in a d, prod ng a precipita

precipitate c:\‘/\élgésragrgr I esg% §%{9 a:&?{\tat gg‘%‘ t oa%gl 6’§&l" V\hﬁrgorg%rs' d Tﬁ‘gy‘f?&m%%

I%i) ;—I NVR (?gmyﬁ’l'dmypllabﬁ@edgl)cebul&éi(br(cbrbOSymétlr_li)trI):elluVosEG?( Erhu&l:)iﬁg a@’eﬁi&(rﬁrbthél_i)
6. 90 5.30 (s, 2 , 4.35 (m 1 , 3.18 (m 1

ggg? '(\AT+ g“ar?a?éﬁg?hadw"ﬁr}‘% g og (m 1 H, 1.7 (m 1 H: M (FAB) mz

: ( ) ( rlﬁl?stra%ve )of oils whl(ch)can be " used in the parenteral formulations of this

invention are those of petroleum, animal, vegetable, or synthetic origin, for example,
peanut oil, soybean oil, sesame oil, cotionseed oil, corn oil, olive oil, petrolatum and
mineral oil. Suitable fatty acids include oleic acid, stearic acid, and isostearic acid.
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EXAMPLE 20 OH ~ CO2Et C ~ N p~

2-~f (2R) - 2- (3- Chl or o- phenyl ) - 2- hydr oxy- et hyl am nol - net hyl ) - chr oman- 6- car box
ylic acid ethyl ester A solution of the conpound from Exanpl e 16 (&0UN#0?
185 mml), (R)-(+)-3chlorostyrene oxide (26 ng, 166 mmol),

N, N-di i sopropyl et hyl am ne (32 niL, 185 mmol)) 32 18J UN 2002 and

|i t hi um chlguitadie fafty atill\esteré afd) dor dxample, ey oleatet ardi isopropylimyristate. SQitdtderr s.
The reaction m xture vfxgs (ofo]e] room t enp filtere

led t t .
_concent r at €¥P3PH N¢ludR, fatty Iaf'@ge@gaﬂcﬁmm%réifﬁy?{tgé%ﬁ'ﬁ'ﬁ? %fﬂt?t ?rgcﬁ spitahle
67: 33 hexamég&mlinm eét%ntcfde‘ier;gf'éﬂtshﬂsfaéiamp@ ittt aiamtwggﬁné}ﬁurﬂ%ﬁ&s,

hexanes/ et hyl acet at e/ met hano afforded a colorless oil ( ng, 32%. 1 H
NVR {300 M-alkyl pyistinige) haidgscand alicylamine acptates; @njonic ggtergentss fqrexample, glkyl, Hz |

1 H, 5. 47 . 4 Znd. , 1

iy % AR hd et e, Bkt foiéth.tBier, Bnd, thoiGayceride sratés, ( fha,

3 H); M5 (FAlHpsuncinaB®0 dviibnic diitergedts3 foD)exapierpfatly 2mine doxidesyciatly acid

di ' to th d |l e 20, , .

R %5 (( 2R SR RISTNes. it o BRERGA fertpolipBiliefs 5 oppli Py ° BN Bhhoterc

{ D) et hyi am dqgrgeRicick ExahpleTaiRylGbeta-amiriopropiohiatess afd etamllimidazoline quarternary

ester22(2R)-2-{[2- hydroxy-2-pyridin-3-yl -ethyfam no]-419 (MH)O0. 2

(E) met hyl } -3MMeREm $altsaahwgY 8¢ idUies: benzyl ester EXAMPLE 23 \ CO2Et OH C N

O~ i HC

2-ff I('F_iR) - 2- ( 3- ChThe pareméarel Fompesiiangxef tishipvariatowlintypieally- ceptaliiiameakaut box
lic acid | € f Ak id ti I 04 I

Sther (10 ro 5% PFEBRR L HINEGR SPtie) 10 SAareiERt (ol PREsenbS e

20 i n et hyl buftees oay 2l bt psedradvantagsiopsly atie ovges te olinimizecor eliminatetirritationrat and

11650 Vo M 3833 ), 5o AN
8.1 Hz, 1 HjydréphB-libbphile, bdlatde (BLBJS of ijond abibut 4234 4tsout 117) , THe Aaritily of =
173" fiy "1 Hyadenbgt Bl sonuialon sohEl for! medtyle) O AousIEYR kYoo This
JUN 200Z EX4Retantdaitbe a SiRdlElcofpbhent HaWing3hé Abbvel REB oF cdn be a mixture of two

(3- Chl or o- phenyl ) - 2- hvdr oxv- et hyl am nol - met hyl ) - chr oman- 6- vl ) - pr opi oni c
acid et hyl @sPeie (PpHopentsdaving t'};ﬁéeﬁ'ﬁeﬁ’l"él-%orrpound was prepared in anal ogy

to the procedure of Exanple 23. np 189-190C. M ﬁFAB) mz 418 (MH).
EXAMPLE 25 lllustrative of surfactants used in parenteral formulations are the class of

polyethylene sorbitan fatty acid esters, for example, sorbitan monooleate and the high
20 molecular weight adducts of ethylene oxide with a hydrophobic base, formed by the

condensation of propylene oxide with propylene giycol.

The pharmaceutical compositions may be in the form of sterile injectable aqueous
suspensions. Such suspensions may be formulated according to known methods using
suitable dispersing or wetting agents and suspending agents such as, for example,

25 sodium carboxymethyiceliulose, methylcelluiose, hydroxypropylmethyl-cellulose, sodium
alginate, polyvinylpyrrolidone, gum tragacanth and gum acacia; dispersing or wetting
agents which may be a naturally occurring phosphatide such as lecithin, a condensation
product of an alkylene oxide with a fatty acid, for example, polyoxyethylene stearate, a
condensation product of ethylene oxide with a long chain aliphatic alcohol, for example,

30 heptadecaethyleneoxycetanol, a condensation product of ethylene oxide with a partial
ester derived form a fatty acid and a hexitol such as polyoxyethylene sorbitol

monooleate, or a condensation product of an ethylene oxide with a partial ester derived
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OH ~ C2Na C ~ N p 5 H20 Sodi um

3-12-(f (2R -2-(3-chl oro-phenyl) - 2- hvdr oxv- et hvl am nol - et hyl ) - chr oman- 6- vl )
propi onate pentahydrate A solution of the product from Exanple 20 Ei Omgg
263 mmol ) and sodi um hydroxide (180 ng, 4.5 mmol) in nethanol (10 é v
heated to reflux overni ght. The nethanol was renoved by azeotropic

di stillati drenwia Hathatasid apRLe hextl ranhydridey fop2%@mple | Ralyqyyethyigne osarkitany

white sol i 11 %. 1 H NVR (300 M&, DMBO-dg) 8 7. 32 4 6. 83
m S%),Ig“%%te%qgl H))/()S 52 (m 1(H) 4.66 (m 19), 3.98 (Enml H)

2.82.55 (m 7 61 (Lo

390 (M—|+( of pr?%'ma?fSH‘ec'ﬁlaﬁéPQ Q{e@a?a%gﬁgmg%béﬁ Stér@)i@?% %5 1°5. }

| tert - But oxguepériaminy b &l a&)-to&r&wdrem@ralaz pEdeptible %luéntenbdubl)lemm rmbemtdmd ') c
hr oman- 6car boxvlic acid ethyl ester A m xture of t compound fro

16 (217 ng,sobsotsHifal pay (bR}e"BQ‘PY%f’ 3tF ) XGRS, Rty | "79&53 “°“t A {SHW
(125 n)) ?lulrd El"ﬂbhki@ sBufich. Lin a8aA6H | sieié AkedBBils are SonlehticHdily e(-rilp?oyé’d)aélvas

heated to re five days. The mixture was concentrated in vacuo. The
_ residue mbleiscycﬁu&@@dlmg F@PleahWrtbFLﬁlﬁPPs(%aFr[P'aaﬁdf xesopibaray pegrmpleyed
sol ution of, f | (2 453!

t et rahydr of'ﬂggdr{'tif %ynﬁ%ﬂ%'ngﬂgg @ c?e;[shelaga cﬁgroB %9 r%ur(r:g\r/besdde'&fac'd can
hour s et haseolseddrs theciteparatior ofoa;egableshronat ogr aphy (gradl ent el ution from
67: 33 hexanel et hyl acetate to ethyl acetate) afforded a colorless oil (58

ng, 169 . K QAQC&ICBosmEKAMDMFe Zﬁ’véatiGQZtEhy GI’stI:M @dminiBtered in the form of
3-((2R) - 2- fftert But oxycar bonv| gr -.hyc}r ridin-3-v]-et h;RjL am nol -
hyl 2- chrorra"‘r‘r@P%“f’f'B$815 regtAadinigtratian 9 tE%FE‘fg THESE COMPosHARD & gvggepared

pr epar ed i rb)aﬂﬁ’h%hé Qrd QntWQCsQﬂHIBIE rn-iFrit aWEn éxo?&ent“ﬁhkﬁﬁi@sdﬁﬂzat"&@m(aw*'*)

Rf 0.4 (D) O 6-| odochr omane- 2-carboxyiic acid A m xture
of the corrp‘émﬁ’éra*'-ﬂf@ﬁleB(%ﬂﬂﬂ at tE‘G regtaiggperature apdpvil "ZsﬁﬁﬁfOE? meltdm the feghun (o
59) were pl bHe dtug 090eh RatdrRimade! fF bxarfibCédtboa daftés Sndsdl tl(z?ﬂié% opas
added foll or\%e%%g%y beH yltri matqh Pgmmnl urrﬁil chlor ol ocrat eda'%)qa %Tga
mol ). The resul t r
h and t hen poure @%@%rﬁo@/ﬁ@&udﬂ( g%'groﬁfwjltﬁe }“Eghg’gﬁf%? ItiE]eoB@sh mgé'\?\/gg @élBgct ed
wi th dichl ou*amzﬁélhme}ie(n\’zew.deﬂmes qtpatchest). ochl'ntransgdeaaaIspaﬂeInes drayduk {184p504)
and concentratg an oil ¥ resi due }' r esi L due

provide contmuous or lscontmuous infusion of the compounds of the present invention

in controlled amounts. The construction and use of transdermal patches for the delivery

of pharmaceutical agents is well known in the art (See, e.g., US Patent No. 5,023,252,

issued June 11, 1991, incorporated herein by reference). Such patches may be

constructed for continuous, pulsatiie, or on demand delivery of pharmaceutical agents.

it may be desirable or necessary to introduce the pharmaceutical composition to
the patient via a mechanical delivery device. The construction and use of mechanical
delivery devices for the delivery of pharmaceutical agents is well known in the art. Direct
techniques for, for example, administering a drug directly to the brain usually involve
placement of a drug delivery catheter into the patient's ventricular system to bypass the
blood-brain barrier. One such implantable delivery system, used for the transport of
agents to specific anatomical regions of the body, is described in US Patent No.
5,011,472, issued Aprii 30, 1991.

The compositions of the invention can also contain other conventional
pharmaceutically acceptable compounding ingredients, generally referred to as carriers
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was m xed with wat er-{-150-+L)—to—produce a white suspension. The suspended

solids . were collected by frltration, washed with water (2x), and ﬂgggﬂ M)
yield a white solid (7.14 g, 84%. 'H NVWR (300 MHz, acetone-ds) 8 11. gs,
1H, 7239 (m 2H, 6.65(m 1 H, 483 (m 1H, 2.78 (m 2 H), 2.18 (m

2 H. M5 (EI) mlz 304 (M+). 35 18 JUN 2002 EXAMPLE 29 O ~OEt HO 'O O

6- ( Et hoxvcaridinenty cas vecassady- raddsiyrg! iAnyafitte sompasitions ofuthis iberntiomnhidyabik

fit wwth a reflu e . , h o) fr . 05
o 35 e BLME aRGNol B £F BREat Guf L ARC R o BRUy Rl e
pl aced undegreseivative®s Guewentizinat prosedura® fierxprdpariny such)combpositibhy irmapprepriate 20
m., 8.63 nmml) and absol ut e,_etJ;anoI (2.0 m.) were added via syringe. The
dark react i99§28¢ IArmsCanbe Yiliza%d to 60 C and stirred for 60 h. The reaction
m xture was cooled to roomtenperature and diluted with ethyl acetate (100
nL). The resul tiThe ermround afithisinveationsande adeinisterachas $he sale phgsmareatical
hydr ochl ori id): . d t u ] chl orjde.

organi c | ay eﬂg\lgg 'H\rl\?&engtg'?ﬁgjéog)ﬁ ﬁ &eﬁlegtoggﬂg'%ntsﬁgt?é‘% W;éﬁlggaﬁ%ée&%iwhg\?ﬁit%
crystal | i zewmbinatioarndiuses 1o unagceptable Bivers® eig@s.q)Fod exafple, theNMEBMOS oz ,

DVSO-ds) 8 .03 (s, 1 _—a . 9 4.8

26 (o o Ejoerkiy chy'ly comified Minioyn ahy Ghebf of oy incichlgh doetts eng o
Hz, 3 H); Nbe(ikd,)aswell a354itH ddikturésdddtdmiifationsaheréft NC O

~t) - 2- Cvano- chroman- 6- carboxylic acid ethyl ester In a round bottom fl ask
under an argon atrEeBMBbendsAofFSkHEIE Pfmayalseopd Uslsbd iR FrdeX BA3YE $orR of Gn 600
g, 2.40 mmol ) and N, N-di nethyl formam de (1 drop) were stirred in

t et r ahydr of GpmResitions.nin)resgaieh @nd liagnestigs: O aganaltical reterences o standaidse AaE ur e
and oxal yl lpOL | B theilBss vl | pge

m xture wastﬁgth?ér'r gﬁei&gbrré’]fﬂ ﬁrﬂé?\s tt ﬁg’re\ mg%Hn%:qgnt r ateﬂﬂs%c')ﬁde{%p‘?%% er%t %qrﬂﬁgs%oéf
its originan inettramieriind areefiective @anyuintiof 8rcompound of Edrragad, . a Aald of eMer

and-the. v o< IREERGAR e farterts BRE AR yion goef B Mot o Tl Smpging i b8 0°

reacti on m cdrieccandwhichdendsaupport,imeéans afeconedyancé, Alkyitaceatsle hateriab andttheg

suspensi on extracted w th chlorofor 3x The conbi ned organi.c.l ayers re
nashed w t HIREP IPS BT PaNL IR Lo AR Siectie POl g 1 foat amoun
concent r at eghitlp grodedeangeresalt ict. exeis anainderee! ol thespaHicaar Fﬂi&edﬂfe being
tetrahydrofurﬁ §5 m.) and triethylamne (0.735 nL, 5.28 mmol) and cool ed
to 0 C undeRe¥M&fgon at mosphere. Trifluoroacetic anhydride (0.373 nL, 2.64
nmol ) was added dropwi se via syringe to produce a purple solution.

Foll owi ng the addition, the reaction was poured into acidic water and the
resulting mxture extracted with ethyl acetate (2x). The conbi ned organic

| ayers were washéoe viioldwingt spesificd exayplesisareograsentedl to iitiustrater itkel inkgrsions

and concent purpl i § 1 g t (50: 50

hexanesl et hé/?stcggeeé g\e%'ﬁ'apﬁoﬁ‘ﬁgdé?#%op 3?1%8 g‘%’lsgrpég%zﬁ’gﬁﬂg%f&ﬁg of these
anal yti cal ide¢rttioasén adewsyane as Exanple 14. EXAMPLE 31 O Ove HOO _ O
6-'[,~1 El-2-(Methoxycarbonyl)vinyl | chromane-2-carboxylic acid Palladi um
(1) acetate (0. The hové. E6mpauNds @sefultinethe ofpapBdtd hEthdk aFBhi€ iMdentidn Qe U,
6 58 Mol ) were pEt in a.round bo%onhflask upnder an argon at nosphere. To
the flask wWAEPAEFHY 1conxentipnab methads) PHiaQANE chemstry. 9551 ohepsenoledh. 74
ni, 8.22 mwagentaruimdts_rdh@htwg:@ 6Raihéd Z3nmTtomrhErcinl ¥Ppilers ARG wate lisECwiiRGut
heated to 70 C and_stirred for 400 h. The reaction was cooled to RT and
pour ed i nt ofURREERUITTiZAOR.) . The nixture was extracted with ethyl acetate (1
X). The aqueous | ayer was then acidified with 1.0 N aqueous HCl to generate
a cl oudy m xt ur eMeiting points weee reaerdest in eperechpiliatytubesgnd arairaberedtéd) . The
conbi ned organics fromthe second extraction were dried (MyS04) and
concentrated to AHtRIIRSShédiral WertDdeterriinBddat 300 MMZ (@R@ dVdénerdf Eiddie & b
11.28 (s) 1 7.57 (d, J =16.18 Hz, 1 H), 7.43 (m 1 H, 7.40 (m I H),
6.86 (m 1 QWE%CWO(&H’?CWOVBGEB. Chemical shifty arei reyrieehin pary peg nidon &) values,

2.85 (m 2 wlativ%'tg‘keﬂﬂaet?\yl'éﬁa'ne'@ (n?é%al@ténga(?g’. @éi#}nultmiplig‘laes are reported using

the following abbreviations: singlet (s), doublet (d), triplet (t), quartet (q), muitiplet (m),
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18Jua;"~,., EXAMPLE 32 O~ ~CEt HO 'O O

612- (et hoxvcar bonvl ) et hvl | chr omane- 2- carboxylic acid In a round bogtﬂo#rpmn02
flask the conpound from Exanple 31 (0.455 g) 1.74 nmmol) was stirred”i
anhydrous nethanol (10 nL) under an argon atnosphere. Copper (I) chloride
(0.26 g) 2.6 mol) was added and the m xture was cooled to O C. Sodi um

bor ohydr i deandbhrasd (). Couplingwwohsgtanta@rexthddenz. n f our portions over 40

m nutes. Gas evol uti on was observed with each addition. The resulting bl ack
m xture was stirFasd dtom BSmbandmant! (FABN nesurspdciratweréOfecotdedatsing al Keatos

aqueous m xture ci di.c by .addit 1.0 N a Cl and

ot racted wboneel RepediErdt. oiesioh Mract (A erese nEa12) 4Ch IRRGRIFRq
(MISO, ), fihérr Rloidedoudny acHewRLt- maﬁomseahguaée(dmsgewﬂlepé&roﬁmtérd (.&m&llZ
g, 90%. "H NWR (300 MHz, acetone-ds) & 11.18 .72
(m 1 H)) 4chramgtegraphyymass spectra (LS~ 'gllﬁi Véerwe%?medl l-H}ng 2. %lsn'oa?n MH’ LGQ 17
(m 2 H. S S

([ (2R - 2 B R R e S P e Wl optanss using thg FAB
ylic acid emmtpodester 40 ng Starch 109 ng Magnesi um steatrate 1 nmg The
conponents are bl ended, passed through an appropriate nesh sieve, and
filled into hardTigeasiperioaped besilicEgalplas3sing thalﬁbllwvimgss@vmpawddmr dA)

(2-{[2-(6 th ro )-a
ot ¢ aci d SR ycasedios, B AT Rt pRuATE Wl S0 8)
di oxi de 10 #§45tehekanciethyl agefatemeanol; Y EPtekbhydoRranT{T4F)Ngr edi ent s are
m xed and conpressed to formtablets. - It should be apparent to one of
ordinary skill in the art that changegxawmPrLgodi fications can be nade to

this invention w thout departing fromthe spirit or scope of the invention
as it is set forth herein. 39 O

.1

AN

7~

Cl N

5-Acetyl-2-chloropyridine

Triethylamine (19 mL, 0.14 mol) and dimethyl malonate (7.8 mL, 59 mmol) were
added to a round bottom flask containing magnesium chioride (3.8 g, 40 mmol) in
anhydrous toluene (46 mL). The mixture was stirred at 25 °C for 1 h. A solution of 6-
chloronicotinyl chioride (10 g, 57 mmo!) in anhydrous toluene (50 mL) was slowly added
to the mixture. The reaction was stirred for 1 h, then concentrated HCI (16 mL) was
slowly added to the reaction. Diethyl ether (300 mL) was added and the organic layer
was washed with water (2 x 100 mL). The organic layer was dried (MgS0ay), filtered, and
concentrated to afford an oil. The product was stirred in hexanes (200 mL), eventually
forming an off-white powder (12.7 g). The powder was treated with DMSO (31 mL) and
water (1 mL). The reaction was stirred and heated to 165 °C for 2 h. The reaction was
cooled to room temperature, diluted with diethyl ether (250 mL), and washed with water (

4 x 200 mL). The organic layer was dried (MgSO4), filtered, and concentrated to afford a

white solid. The product was passed throfjgh a pad of silica (5% diethyl ether/hexane) to
yield a white solid (6.0 g, 68%). Rf= 0.2 (CH2CI2); mp 100-102°C; TH NMR (300 MHz,
CDCi3) 6 8.94 (s, 1 H), 8.20 (dd, J=6, 9 Hz, 1 H), 7.44 (d, J = 8 Hz, 1 H), 2.63 (s, 3 H);
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1 B JUN ?~~~;; Wiat is clainmed as new and useful is: 1. A conpound of the
fomula: OH~ ~ "M (X)n (CO~R4 RAr~~-CHCH2 NR3 (CH2)rt, OI Wnerey'gwﬁuis
hydr ogen, hydroxy, oxo) hal ogen, C, -C, ohal oal kyl, C-C o alkyl, CJ X
vitro, NR-R~, SR, OR > S02R2, OCOR2, NRICOR2, COR2, NR~S02R2, NR~COl1lR-~)
phenyl; Rl is hydrogen, C~-C, oal kyl optionally substituted wwth 1 to 4
substi tuent hydroxy, hal ogen, COZH, C02C, -C o al kyl,

S02C, -C, 0 aM?/Fé,l?g/?g?%gw“y; or C3-Cg cycl oal kyl, phenyl or naphthyl each
optionally substituted with 1 to 4 subsEXANMERES? sel ected from hal ogen,
vitro, oxo, C-C o alkyl, G-C, oal koxy, C,-C® alkylthio;, R is R~ or

NR~R~; R3 is hydrogen, C -C o0 alkyl, COZR) R'"'"Ar~-CHCH2-; Ar' is
pyridyl; mis 1, 2 or 3; n is independ n~each instance 0, I, or 2; X
is C-C4 alkyl optionally substituted W thilhal ogen; R is hydroxy; C -C o

al koxy, O R or NR R ; or a pharnmace N1y acceptable salt or ester
thereof. -~o 18.; JNZ2002 2. A und of Caiml wherein R3 is
hydrogen and mis one. A conpound of NE'm 2 wherein (X)~-(CO~R is
attached to the chroman noiety in the 6 position, nis zero in the first

i nstance (X)B-AcefvidettazololRS-alpyidin® . A conpound of Claim 1 wherein the -OH
group of the conp . Of r s Q. nk | I

produci ng a bet a-'ggégﬁ"’e%@f%?g&@%‘él'\a‘? gorp &’g%'hgﬁssﬁ ®8é§:2 gﬁé‘%bﬁggthpdgp !@ﬁ#efﬁ%
need t her eofwdtér @Bugh) whe cadialyitsdated with sodium gxide (0d2eg,t 6.4 ahmyl) e [Concentrated

amount of a ound of Claimf. 6. A pharmaceutical _conposition c rising
A of T ect | ve QBAh Ly a3 AR RSt SICAT A RaTB o THA SasON NaF Efited for
phar maceut i o han@aRencabled 163bbintlemperatur®. COMDRREd NAPCTY Was Hdadd afopwise
effective anmount of a conpound of Claiml, in conbination with an inert

carrier. ~3 untittheepicd7 oDichiceernethgne {30 m)) iwasnacdded| andvihie cleactmmpwas egshed

adm ni stering,to ie in,Reed.th C i gal ef Y
anount of a ﬁ%ﬁ%fx rclﬁtogl mLQ‘. S‘ZheA%?%?‘;?ogay%F q&%%af#hg&g%%éﬂ' yﬁ‘%ﬁéé‘rﬁﬁ%l S
whi ch conprigagemetidd tcshffdrt ROwhie SolRABBE Mg, 7B HY b.QF(@WgO@Q); mp 156-158°C;
pharmaceutically effective anmount of a conpound of claim6 , or a salt or
ester theredfH NMR{300 MHz, CDCI3) & 9.44 (s, 1 H), 8.23 (dd, J = 8, 10 Hz, 1 H), 8.09 (dd, J = 9,

10 Hz, 1 H), 2.75 (s, 3 H); MS (El) m/z 162 (M¥).

EXAMPLE 3
o

N~ N

N=N

6-Bromoacetyltetrazolo[1,5-a] pyridine

6-Acetyl tetrazolo[1,5-a] pyridine (10 g, 62 mmol) in of acetic acid (160 mL) was
treated with 30% HBr in acetic acid (14.7 mL, 247 mmol) at 0 °C. N-bromosuccimide (11
g, 62 mmol) was slowly added and the reaction stirred for 30 minutes. Another 4
equivalents of 30% HBr in acetic acid (14.7 mL, 247 mmol) was slowly added and the
reaction was aliowed to warm to room iemperature. After 3 hours, the reaction was
diluted with ethyl acetate (500 mL) and washed with water (3 x 300 mL). The organic

layer was dried (MgSO0gy), filtered, and concentrated to afford an oil. Hexanes (75 mL)

and dichloromethane (10 ml) were added to the oil and re-concentrated to afford a
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ic. -A nmethod of treating diabetes in mammals which conprises adm nistering
to a patient in need thereof a pharnaceutically effective anpunt of a
compound of Claim1. 1~ A nethod of treating diabetes in manmals {HIN 007
conprises adm nistering to a patient in need thereof a pharnaceutical
effective anmount of a conpound of claimG or a salt or ester thereof. 41

. Ae. A, AL Aﬁ%nd]a%nd ﬁﬁé’a@e .88%)7- R¢ A((vzﬁ(bﬂ;_@z} M 168- qu\(’cAal@Nva@??eéLMHAY

AR A LAY (Ly. Ae. Ay. Ay. ALe. Ay. AS . AhS. AS(fy. A Ay. Ayt . Ay. AN. AN

SArj & (CDCI3)8102(s 1 H), 8.29 (dd, J =9, 10 Hz, 1H) 818(dd J 8 10 Hz, 1 H), 5.06 (s,

. Keh| wr mhe”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cTa] ca] ca] ca] ca] ca] ca] ca]cac
a] ca] ca] ca] Gl Mzt a¥z 24 tIP3)- c$aU] c$a! ht 0BCihdi u* 0} %<} xsni d_Z] ] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal ca]ca]calca!4: | XtZV v #f (s((7) ++EXAMPRE £2nbwe\ 7718<: : ;
| wmhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] c(a] ca] ca] ci%(bca] ca] cal] ca] ca] ca] c(a] cay]

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]cal;

B<o<t <<K?] ??7???7? @IAXA ACC- CCCCs FbHt Hx HHIHHHHH~Xxsmhc] Vimhe MY

Ul cral] ca] ca] caU] ca] ca] c”a] c™a] ca]ca]c Qi] a] ca] ca] cal] ca] ca] c™a] ca] ca] ca]
ca] ca] ca] ca] c”a] calc(a] ca]ca]ca N

HHHHHI bJgJj Jt JKKLLI MVNNOOOOOOOOOOOPPP} mﬁrNa\ Wrhc] Vimhe”Y U] ca] ca] ca

Ul c”a] caU] ca] ca] c™a] ca] c*a] ca] ca] ca] ca] ca] ca] ca] caV] ca] cal] ca] ca] cal] ca] ca
] ca] ca] cal] ca U] c*al] caPP$P, POP5P; PFP<QBQOY VVWANANNKXOXRXUXXXXXXXY{ ZZ

\ } wr mhe” YmhqRY.2- (tetrazolol 1 ,5-al%rid-6-yl)oxirane
U] ca] ca] ca] caJcaJcal] ca] cal| ca] cal| ca] ca] ca] ca] ca] ca] c*a] cal] ca] ca] ca]ca]c

&a _Bi W AWAR \ K\na* AN i
g d] ?SLES] 33” 3]1 lcgdb?&o?rah&g%gﬁedr%mh BLE\ZHEhE (53 ¥\ b\25 hbl) WasCAd¥hl dRgict Y400
U] ] ca] ca] ca]rok)] 2nd slowlycizgated with|sodiuor bdrobydride](tajoc 8146aholxpt 8]°C" aTheaieaaliara] ¢

a] ca] ca] ca] qalc ]
Ahih| nhina) QPR BlsfieBhE Hefilxo Fébra temperature for 1.5, Ety aootate (400 mL) and 1N NaOH

U ] ca] ca] ca](d@f aall)osds afideq tm }uea fezalifre a]'rdna]argama]aya] Wﬂlsmii]paﬂi]tem] waghed]witt] ca

UTT] cal oaf c 8 cIGE BB BFERS Carel Hohaloaiesh {35V ooy o) Eebidisy c fjesh ca
] ca] ca] ca] Cadrﬁ@fhsm]g%hg Yen! ac@@%%léhﬁ\ﬁ&%%ef].%@@%n%ﬁ -white solid (17 g 46%). The

U] ]] ca] ca] ca] ca] caJ ca] ca] ca] ca] ca] ca] caj ca] ca] ca] ca] ca] caU] ca] ca] cal ca] ca] c
a] ca] ca] ca] daFempieapes] %eeqacae / 980Gy a@m@h% YA co!umn (100% MeOH, 1.0

;]léfiﬁfiﬁf?ﬁfﬁ’lf?kiw ]@ﬁ%ﬁ%@%ﬁ‘@lﬁ%&g g@@;&.‘fﬁl A HI eyl Crl cl fl ©
 col o) ol e s el pbeglant Pl talsbeaicel

Ul U ca] c>all idpBct] @a)y ea, alHa o) Gal]SO(ﬁahd'&)] 6:22](ag [1ad)] ealdqed, a"ia), 648 (Bl) ad ca
] ca] cay] ca] C%ﬂia calc c’\a] ca] c>a

hg' \ WDQzZn{ apt @}J'é:_ aw@Q:a] ca] c”ha] ca] c*a] ca] ca] ca] ca] ca] c*a] ca] ca] caV] ca
] ca] ca] c*a] cal] ca] ca] caU] ca] ca] ca] caV] ca] ca] caV] ca] ca] c™a

] >ytoj d. ZU f a\ W c8a] ca] ca] c”*a] ca] ca] ca] ExAMRE Sa] c*a] ca] c*a] c8a] cal] ca] caU
] ca] c™a] ca] ca] ca] ca] ca] ca] c™a] c8a] cal] ca] cg]lc”a] ca

("], 7@Hz"<(t2ztoje [MIfa\W]ca]ca]ca] cal]cajca] c”a] ca]c”a] ca]ca]c”a]c:a]caV
] ca] ca] c*a] cal ca] ca] ca] ca] c”a] c8a] ca fFa] ca] ca]c”a 2: =CAJUs| ;

Na
dMeYr}cl &zuoj e’ ZU fal]] ca] c*a] ca] ca] cdN c"a] a] ca] ca] caV] ca] ca] cal] ca] ca]
ca] c”a] ca] ca] c™a] ca] ca] ca] c”a] ca] ca]c”a] ca]c”halcalc8ajca m

'16¢c$. 3eERV_W m<| qu gb] Xl fal] ] c] ca] ca] ca] ca] ca] ca] c”*a] cal] ca] ca] ca] caU] cajc
aU] ca] ca] ca] &4 b2 oy rich i offiea] ca] ca] ca]calcalca a(x#. H
PIgl Tl IEMY ##zu fa\ ca caca
] ca] ca] caU] ca] ca] 3]ac§‘] g % %%?’&%‘ﬂ%ﬁ@]% ?%g]'%cgf%"'ﬁ]"ﬁgh %ﬁ )&@] §J :
LE#L T T hifedté e ok cﬁ:b r]bﬁlaiucéllrpah@ os8]reia)] witd Paﬂd?airﬁﬂb cartﬂleoalaaam@d ca
] ca] ca] cal ca] ca] ] ca] ca ca] ca] ca] cal calcalc(a]calca
j & bC 1 109xz&splidsfweret @ )w 9@@@3 (9they andgpred. (Theshudsoghteride.- salt (129 g, 0.83
3@ 10%&' ()-}:_dB' "10%&ZZ& ()-f
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10%Z& ()-f "10%Z& ()- "10%Z& ()-, YI0%Z&' ()-fz1l0%& ()-*| c dE' 010%Z&' () -

@"10%Z& (?- *3" 10°/<ZI&' ()-9$3"10%& () -, #F100/<IZ&' ()-110%z& ()-c
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#g?[/%oz/g&() B%. tHdh M%cé%mnd@lﬁﬂé 6.B3&no lﬂm&dﬁéd% SRR & (2 yellow
- mixture. Tr(lg solution was stirred at room temperature for 18 hours, gradually becoming

a colorless suspension. The solids were collected by filtration and washed with ether; the

filtrate was treated overnight with N-chlorosuccinimide (80 g, 0.6 mole) and additional
product was collected to yield a white solid (152 g, 95%). TH-NMR (300 MHz, DMSO-ds)
810.3(brs, 1 H),9.27 (s, 1 H),896(d, 1 H, J=5.1Hz),862(d, 1H, J=9.9Hz),7.89
(m, 1H), 5.30 (s, 2 H); MS (El) m/z 155 (M™).

EXAMPLE 6
OH

Cl

X
=
N

(R)-Chloromethyl-3-pyridinemethanol

A stirred, cold (-10 °C) suspension of 3-(2-chloroacetyl)pyridine hydrochloride

(250 g, 1.6 mole) in methanol (1.5 L) was carefully treated with sodium borohydride (74

g, 1.95 mole) over a period of 1 hour. The resulting yellow suspension was stirred for an
additional 40 minutes and was quenched by the addition of water (500 mL). The mixture

was then concentrated in vacuo to remove methanol, diluted with water and neutralized

with acetic acid. The biphasic mixture was extracted with ethyl acetate, dried (Na,SO,),

' filtered and concentrated in vacuo . The crude racemic mixture was purified by silica gel
chromatography (ethyl acetate/hexane) to give 146.5 g of a yellow oil which was then

resolved by chiral chromatography to afford the pure enantiomer as a dark orange oil, 75
g (containing residual solvent). 1H-NMR (300 MHz, CDCI3) 8 8.58 (s, 1 H), 8.53 (d, 1 H,
J=48Hz),778(d, 1H, J=79Hz),7.32(m, 1H),4.96 (m, 1 H), 3.71 (m, 1 H); MS
(Cl) m/z 158 (MH™).
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S) MO () -! %G 109ZZ& ()-z" G 109Z& () -EXAMPLERVVE ()- G 109&Z& ()- |

X! ZI[I\IdE:/ 10Z 10Z;t 109%Z& ()-37 10%Z& ()-5LMa8& ()- 2

109Z&' ()-0f/ 109Z& ()-, M 109Z&' ()-\!]! AL XY:/ 10Z "10% & ()-!10%

U8 ()-110% W& ()-!10% Ug ()-!10% W& (|- &9 10% U& ()-3 10Z$& (c(d(e(f (s(xmbC
10Zs' &MLOY%& ()- 10 U 10 U

(R)-(Pyrid-3-yl)oxirane

To a solution of (R)-chloromethyl-3-pyridinemethanol (74 g, 0.47 moles) in
acetone (2 L) was added potassium carbonate (300 g, 2.2 moles). The stirred mixture

was heated to reflux for 18 hours and then cooled to room temperature. The dark red
suspension was filtered and the filtrate was concentrated to dryness in vacuo . Flash

chromatography (silica gel, 0-5% methanol/dichloromethane) afforded (26 g, 46%) of an
orange oil. TH-NMR (300 MHz, CDCI3) 5 8.56 (m, 2 H), 7.53 (d, 1 H, J =7.7 Hz), 7.28

] (m, 1 H), 3.88 (m, 1 H), 3.18 (t, 1 H, J=4.8 Hz), 2.81 (m, 1 H); MS (El) m/z 121 (M*).

EXAMPLE 8
o
HOC™ O

4-Ox0-4H-chromene-2-carboxylic acid

A mixture of diethyl oxalate (110 mL, 810 mmol) and 2'-hydroxyacetophenone (44
mL, 365 mmol) was added over 20 minutes to a solution of sodium ethoxide (76 g, 1.11
mol) in ethanol (600 mL). The mixture was heated to 80°C for one hour then cooled to
room temperature. Water (500 mL) and diethyl ether (600 mL) were added, and the
mixture acidified to pH = 2 with concentrated HCI. The organic phase was separated and
the aqueous phase further extracted with diethyl ether (2x). The combined organic
phase was washed with saturated aqueous sodium chloride solution (2x), dried (MgSO4),
and concentrated to give an oily brown solid.

The solid was mixed with glacial acetic acid (440 mL) and concentrated HCI (110
ml) and heated to 85°C overnight. The mixture was cooled to room temperature, diluted
with water (550 mL), and filtered. The solids were washed with water (2 x 125 mL) and

dried in a vacuum oven to give a purple solid (58 g, 83%). Mp 260-261°C; 1H NMR (300
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10 U "10% U& ()- "10%f& ()- "10% & ()- "10% a& ()-s((7)++ MLN2}[ 9nbC
10Z! 5G'109& ()-!' G'109%& ()-! FY"109%& ()-m Y'109%& ()-9 10%& () -

109& () - N2P2QRR2S2 2nmBw6\ 7b@ 102! ! 18 JUN 2002
"100ZZ8& ()-f&10%&Z& ()-"Z"10%& ()-9' 109%Z& ()- 10 10 10; s109& ()-\7718<: : :
B<aBb@ 102! ! 6F10°/<Z&' ()--$1092& ()-F @GLO%& ()-1" "109%&& ()- Z109%&& ()-!
"1002Z8& () -

102!t d’ Fsm+10%§4 0)

S@ﬂ?g%:?oé(m 1 H), 7.85 (m, 1 H), 7.71 (m 1 H), 7.51 (m 1 H), 6.89 (s, 1
smr109& ()- !f# z10%&' ()- 10Z 10Z 10Z

$109Z& () - 7H9& () - >K?] 22222} A<\ :

10Z1110° S 10% () - 10%& ()-&L10%& () - ! exXAkRkE ) -, t 10%& ()-!| Fsmr10%66& ()
*2?2@CCCC- CxnbC 10Z!11'110% U& ()- 10

HO2C™ O :

(+)-Chroman-2-carboxylic acid

A mixture of the compound from Exampie 8 (20.0 g, 105 mmol), and 10%
palladium on activated carbon (2.0 g) in acetic acid (200 mL) was placed under hydrogen
pressure (60 psig) in a Parr hydrogenation apparatus. After 22.5 hours the mixture was
removed from the hydrogen atmosphere and filtered through a pad of Celite. The Celite
pad was washed with ethyl acetate (800 mL), and the combined filtrate concentrated to
give a brown oil. The oil was dissolved in ethyl acetate (500 mlL) and extracted with
saturated NaHCO3 (4 x 125 mL). The aqueous phase was acidified to pH = 2 with
concentrated HC! and extracted with ethyl acetate (4 x 100 mL). The combined organic
phase was washed with saturated aqueous sodium chloride solution (100 mL), dried
(MgS04),-and concentrated to give a colorless solid (18.0 g, 96%). Mp 97.5-99°C; 1H
NMR (300 MHz, DMSO-dg) 6 12.96 (br s, 1 H), 7.03 (m, 2 H), 6.78 (m, 2 H), 4.74 (dd, J
=6.4 Hz, J=3.9Hz 1H),2.73(m, 1H), 2.63 (m, 1H), 2.03 (m, 2 H).

EXAMPLE 10

oo
HO,C™ O

(+)-6-Formyl-chroman-2-carboxylic acid

A solution of the compound from Example 9 (11.5 g, 64.5 mmol) in
dichioromethane (60 mL) was added to a cooled (-10°C) mixture of aluminum chloride
(21.5 g, 161 mmol) in dichloromethane (30 mL). The mixture was cooled to -30°C for 20
minutes and dichloromethyl methyl ether (11.7 mL, 129 mmol) was added dropwise over
one hour. After an additional 45 minutes the mixture was poured into a mixture of ice
(325 mL) and concentrated HCI (5 mL). The mixture was filtered and the filtrate

removed. The collected solids were dissolved in tetrahydrofuran. The tetrahydrofuran
solution was dried (MgSO4) and concentrated to give a solid. The solid was washed with

dichloromethane (3 x 25 mL) and dried in vacuo at room temperature to give a light pink
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solid (4.34 g, 33%). 'H NMR (300 MHz, DMSO-dg) & 13.17 (br s, 1 H), 5.81 (s, 1 H),
7.64 (m, 2 H), 6.99 (d, J = 9.2 Hz, 1 H), 4.94 (t, J = 5.0 Hz, 1 H), 2.87 (m, 1 H), 2.68 (m,
1 H), 2.14 (m, 2 H); MS (FAB) m/z 207 (MH*),

EXAMPLE 11

H2NOC (@)

(2)-8-Formyl-chroman-2-carboxylic acid amide

Oxalyl chloride (1.36 mL, 15.6 mmol) was added dropwise to a cooled (0°C)
solution of the compound from Example 10 (2.15 g, 10.4 mmol) and dimethylformamide
(1 drop) in tetrahydrofuran (40 mL). The mixture was warmed to room temperature for
two hours then concentrated in vacuo to a volume of 20 mL. The solution was cooled to
-78°C and ammonia was condensed onto the mixture for two minutes. The mixture was
warmed to room temperature for three hours, diluted with water (70 mL), and extracted
with chlgroform (3 x 70 mL). The combined organic phase was dried (MgSO4), and
'H NMR (300 MHz, CDCI3) 5 9.86 (s, 1
H), 7.66 (m, 2 H), 7.00 (d, J=85Hz, 1 H), 6.5 (brs, 1 H), 5.7 (brs, 1 H), 4.62 (dd, J =

9.4 Hz, J = 3.1 Hz, 1 H), 2.89 (m, 2 H), 2.46 (m, 1 H), 2.11 (m, 1 H); MS (El) m/z 205
(M*); Rs .= 0.2 (A).

concentrated to give a white solid (1.79 g, 84%).

EXAMPLE 12
NC (0]

(2)-6-Formyl-chroman-2-carbonitrile

Trifluoroacetic anhydride (1.14 mL, 8.05 mmol) was added dropwise to a cooled
(0°C) solution of the compound from Example 11 (1.50 g, 7.32 mmol) and triethylamine
(2.24 mL, 16.1 mmol) in tetrahydrofuran (10 mL). The mixture was warmed to room
temperature. After 40 minutes the mixture was diluted with chloroform and washed with
water, dilute aqueous hydrochloric acid,. water, and saturated aqueous sodium chioride
solution, dried (MgSO4), and concentrated to afford an oil (1.30 g, 95%). 1H NMR (300
MHz, DMSO-dg) & 9.86 (s, 1 H), 7.72 (m, 2 H), 7.07 (d, J = 8.5 Hz, 1 H), 5.65 (t, /= 4.6
Hz, 1 H), 2.94 (t, J= 6.4 Hz, 2 H), 2.28 (m, 2 H); MS (CI) m/z 188 (MH*); Rf = 0.8 (B).
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A solution of sodium chiorite (1.18 g, 10.5 mmol, technical grade) in pH = 3.5
buffer (7 mL x 1.3 M) was added to a solution of the compound from Example 12 (1.30 g,
6.97 mmol) and 2-methyl-2-butene (7 mL) in 2-methyl-2-propanol (30 mL). After stirring
overnight the mixture was brought to pH = 10 with aqueous sodium hydroxide solution
and the organics removed in vacuo. The aqueous phase was extracted with hexanes,
brought to pH = 3 with aqueous HCI solution, and extracted with chioroform then ethy!
acetate. The organic phase was dried (MgSO4) and concentrated to afford a white solid
(1.21 g, 85%). 1H NMR (300 MHz, DMSO-dg) 6 12.7 (brs, 1 H), 7.77 (d, J = 1.8 Hz, 1

H), 7.71 (dd, J = 8.5 Hz, J= 2.2 Hz, 1 H), 6.95(d, J = 8.5 Hz, 1 H), 5.61 (t, J = 4.4 Hz, 1
H), 2.90 (t, J = 6.4 Hz, 2 H), 2.25 (m, 2 H); MS (EI) m/z 203 (M*); Rf = 0.2 (C).

EXAMPLE 14

NC O

(+)-2-Cyano-chroman-6-carboxylic acid ethyl ester

1,8-Diazabicyclo[5.4.0]undec-7-ene (435 mL, 2.91 mmol) was added to a solution
of the compound from Example 13 (591 mg, 2.91 mmol) in tetrahydrofuran (10 mL).
After 10 minutes ethyl iodide (466 mL, 5.82 mmol) was added. After stirring overnight
the mixture was diluted with water (25 mL) and extracted with diethy! ether (3 x 25 mL).
The organic phase was washed with saturated aqueous sodium chloride solution, dried
(MgS04), and concentrated. Silica gel chromatography (67:33 hexanes/ethyl acetate)

afforded a colorless oil (523 mg, 78%). 1H NMR (300 MHz, DMSO-dg) 6 7.78 (d, /= 1.8
Hz, 1 H), 7.73 (dd, J=85Hz, J=22 Hz, 1 H),6.98 (d, J= 8.5 Hz, 1 H), 562 (t, /= 4.6

Hz, 1 H),4.27 (q, J=7.1Hz,2H), 291 (t; J=6.4 Hz, 2 H), 2.25 (m, 2 H), 1.29 (t, /= 7.2
Hz, 3 H); MS (El) m/z 231 (M*+), Rf = 0.7 (A).
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NC (0]

(2)-(E)-3-(2-Cyano-chroman-6-yl)-prop-2-enoic acid ethyl ester

A mixture of the compound from Example 12 (807 mg, 4.32 mmol) and
(carbethoxymethylene)triphenylphosphorane (2.25 g, 6.47 mmol) in tetrahydrofuran (25
mL) was heated to reflux for 72 hours. The mixture was diluted with ethyl acetate,

washed with saturated aqueous ammonium chloride solution, saturated aqueous sodium
chloride solution, dried (MgSOg4), and concentrated. Silica gel chromatography (50:50

hexanes/ethyl acetate) afforded a white solid (953 mg, 86%). 1H NMR (300 MHz,
DMSO-dg) 6 7.54 (m, 3H), 6.90(d, J=8.5Hz, 1 H), 6.49 (d, J=16.2 Hz, 1 H), 5.58 (t, J

= 4.6 Hz, 1 H), 4.16 (g, J= 7.1 Hz, 2 H), 2.85 (m, 2 H), 2.23 (m, 2 H), 1.24 (t, J = 7.0 Hz,
3 H). MS (Cl) m/z 258 (MH*); Rf = 0.7 (A).

EXAMPLE 16

HCI

H2oN o

(3)-2-Aminomethyl-chroman-6-carboxylic acid ethyl ester hydrochloride

A mixture of the compound from Example 14 (670 mg, 2.47 mmol), concentrated
HCL (2 mL) and 10% palladium on activated carbon (300 mg) in ethyl alcoho! (120 mL)
was placed under hydrogen pressure (45 psig) in a Parr hydrogenation apparatus. After
18.5 hours, the mixture was removed from the hydrogan atmosphere and filtered through
a pad of Celite. The Celite pad was washed with ethyl aicohol (400 mL), and the
combined filtrate concentrated to give a solid (670 mg, 100%). 1H NMR (300 MHz,
DMSO-dg) 6 8.2 (br s, 2 H), 7.70 (m, 2 H), 6.89 (d, J= 8.8 Hz, 1 H), 4.35 (m, 1 H), 4.25
(q, J=7.1Hz, 2 H), 3.18 (m, 1 H), 3.08 (m, 1 H), 2.84 (m, 2 H), 2.08 (m, 1 H), 1.71 (m, 1
H), 1.28 (t, J= 7.0 Hz, 3 H); MS (El) m/z 235 (M*).

31



 MLO% & ()-!'HY .MLO% " & ()-1"Y . MLO%GE ()-hhhh| hhh3i dEMB7I 4] 10G 1  nl0% -
U& ()-f10% U8 ()- sml0% U8 ()-10% U& ()- "10% U& () - &Tl0%

Ug: () -3i G n>o0l ppaBNVB71 4] 10G Y1mL0% L& ()-- *10% L& ()-y* "10% Ugh(). 2

) ML0% U&' ()-!3"10% U U&' ()-S10% U& ()-pgrrrrr#rvrbCl 4| 8 JUN 2007
10F" 10%1& () - &@ML0%r8 ()- 10 U

Examples 17 and 18 were prepared in analogy to the procedure of Example 16.

Example Name MS
17 (£)-3-(2-Aminomethyl-chroman-6-yl)-propionic acid ethy! 264 (MH*)
ester hydrochloride
18 (x)-2-Aminomethyl-chroman-6-carboxylic acid (Ch) 207
hydrochloride (MH*)
EXAMPLE 19

HCI
U
HoN 0
(@-Z-Aminomethvl-chroman-6-carboivlic acid benzyl ester hydrochioride
A solution of the compound from Example 18 (880 mg, 3.61 mmol) and sulfuric

acid (0.75 mL) in benzyl alcohol (35 mL) was heated to 100°C overnight. The mixture

was diluted with diethyl ether, producing a white solid. The solid was collected by
filtration,-dissolved in ethyl acetate (80 mL), and washed with saturated NaHCO3 (10

mL). The organic phase was concentrated in vacuo. The residue was dissolved in ethyl
acetate (5 mL) and hydrogen chloride solution in diethyl ether added, producing a
precipitate. The precipitate was collected by filtration to give a white solid (99 mg, 8%).
1H NMR (300 MHz, DMSO-dg) 4 8.30 (br s, 3 H), 7.76 (m, 2 H), 7.38 (m, 4 H), 6.90 (d, J

= 8.8 Hz, 1 H), 5.30 (s, 2 H), 4.35 (m, 1 H), 3.18 (m, 1 H), 3.07 (m, 1 H), 2.83 (m, 2 H),
2.08 (m, 1 H), 1.71 (m, 1 H); MS (FAB) m/z 298 (MH*); Rf (free base) = 0.3 (C).

EXAMPLE 20

CO-Et
C\@)v 0]

2-{[(2R)-2-(3-Chioro-phenyl)-2-hydroxy-ethylamino}-methyl}-chroman-6-carboxylic __acid
ethyl ester

A solution of the compound from Example 16 (50 mg, 185 mmol), (R)-(+)-3-
chlorostyrene oxide (26 mg, 166 mmol), N,N-diisopropylethylamine (32 mL, 185 mmol),
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oil (23 mg, 32%). H NMR (300 MHz, DMSO-dg) 6 7.69 (m, 2 H), 7.32 (m, 4 H), 6.82 (d,

J=8.5Hz, 1H), 547 (m, 1 H), 465 (m, 1H),4.24 (9, J=7.1 Hz, 2 H), 4.16 (m, 1 H), 2.9

-2.6 (m, 5H),2.01 (m, 1 H), 1.67 (m, 1 H), 1.28 (t, J = 7.0 Hz, 3 H); MS (FAB) m/z 390
(MH*); Rf =0.3 (D).

Examples 21 and 22 were prepared in analogy to the procedure of Example 20.

Example Name MS TLC R¢
21 3-((2R)-2-{[2-(3-Chloro-phenyl)-2-hydroxy- 418 (MHY) | 0.4 (D)

ethylamino}-methyl}-chroman-6-yl)-propionic

acid ethyl ester
22 (2R)-2-{[2-hydroxy-2-pyridin-3-yl-ethylamino}- | 419 (MH*) | 0.2 (E)
methyl}-chroman-6-carboxylic acid benzyl
ester

EXAMPLE 23
CO2Et

c N o
2-{[(2R)-2-(3-Chioro-phenyl)-2-hvdroxy-ethylaminol-methyl}-chroman-6-carboxylic ___acid
ethyt ester hydrochloride

Hydrogen chloride solution in diethyl ether (10 mL x 1.0 M) was added to a
solution of the compound from Example 20 in ethyl acetate (5 mL). The precipitate was
collected by filtration and dried in vacuo to give a white solid (51 mg). Mp 234-235°C;
H NMR (300 MHz, DMSO-dg) 6 9.1 (br m, 2 H), 7.74 (m, 2 H), 7.41 (m, 4 H), 6.91 (d, J
= 8.1 Hz, 1 H), 6.35 (br s, 1 H), 5.06 (m, 1 H), 4.54 (m, 1 H), 4.26 (9, J = 7.1 Hz, 2 H),

3.35 (m, 4 H), 3.12 (m, 1 H), 2.85 (m, 2 H), 2.10 (m, 1 H), 1.73 (m, 1 H), 1.29 (t, J = 7.0
Hz, 3 H); MS (FAB) m/z 390 (MH*).
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3-(2-{[(2R)-2-(3-Chloro-phenyl)-2-hydroxy-ethylamino]-methyl}-chroman-6-yl)-propionic
acid ethyl ester hydrochloride

The title compound was prepared in analogy to the procedure of Example 23. mp
189-190°C. MS (FAB) m/z 418 (MH*).

EXAMPLE 25

CO2Na
ct\©/'\, (0)

5H20

Sodium 3-(2-{[(2R)-2-(3-chloro-phenyl}-2-hydroxy-ethylamino}-methyl}-chroman-6-yl)-
propionate pentahvdrate

A solution of the product from Example 20 (110 mg, 263 mmol) and sodium
hydroxide (180 mg, 4.5 mmol) in methanol (10 mL) was heated to reflux overnight. The
methanol was removed by azeotropic distillation with water. HPLC (C18 reversed phase
silica gel) afforded a white solid (15 mg, 11%). 1H NMR (300 MHz, DMSO-dg) 6 7.32
(m, 4 H), 6.83 (m, 2 H), 6.55 (m, 1 H), 5.52 (m, 1 H), 4.66 (m, 1 H), 3.98 (m, 1 H), 2.8-
2,55 (m, 7 H), 2.04 (m, 2 H), 1.92 (m, 1 H), 1.61 (m, 1 H); MS (FAB) m/z 390 (MH* of
protonated carboxylate).

EXAMPLE 26

© COLEt
o0y
RS N O

2-{[tert-Butoxycarbonyl-((2 R)-2-hydroxy-2-pyridin-3-yl-ethy)-amino}-methyl}-chroman-6-
carboxylic acid ethyl ester

A mixture of the compound from Example 16 (217 mg, 800 mmol), (R)-pyrid-3-
yloxirane (88 mg, 730 mmoal, triethylamine (125 mL), and lithium in 88:12 ethanol/water
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butyl dicarbonate (276 mL, 1.20 mmol) in tetrahydrofuran (1 mL) was added and the cold
bath was removed. After two hours methanol was added. Silica gel chromatography
(gradient elution from 67:33 hexane/ethyl acetate to ethyl acetate) afforded a colorless oil
(58 mg, 16%). Rf = 0.2 (C).

EXAMPLE 27

o COLEt
L Qo™
N N0

-((2R)-2-{[tert-Butox carbonvl-(2-hvdr6xv-2_égyridin-3-vl-ethv|)-§minol-methvl}-chroma&

6-yl)-propionic acid ethyi ester

The title compound was prepared in analogy to the procedure of Example 26. MS
(FAB) m/z 485 (MH*). Rf = 0.4 (D).

EXAMPLE 28

I

o)

6-lodochromane-2-carboxylic acid

A mixture of the compound from Example 20 (5.00g, 28.1 mmol) and zinc chloride
' (ca 5g) were placed in a round bottom flask. Glacial acetic acid (150 mL) was added
followed by benzyltrimethylammonium dichloroiodate (9.85 g, 28.1 mmol). The resulting
orange mixture was stirred at room temperature for 18 h and then poured into water (300
mL). The resulting mixture was extracted with dichloromethane (3x). The combined
organic phases were dried (MgSO4) and concentrated to an oily residue. The residue
was mixed with water (150 mL) to produce a white suspension. The suspended solids
were collected by filtration, washed with water (2x), and dried to yield a white solid (7.14
g, 84%). "H NMR (300 MHz, acetone-ds) & 11.33 (s, 1 H), 7.39 (m, 2 H), 6.65 (m, 1 H),

4.83 (m, 1 H), 2.78 (m, 2 H), 2.18 (m, 2 H). MS (El) m/z 304 (M+).
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1 109%Z& ()--Y"109%&& ()-f!*3"109%&Z& ()-y& F'10%Z& () - zABb@

10! m( 1094JU&' () - 109%3& () -' ymlo%e&' ()- 10Z 10Z 10Z; 18 JUN 2002
10928&' () - 6F"109Z& () - & dBb@ 10! | WLOWKKE' () - 10%3& () -- 10%63& ()-Y "109%63&' () -
Z109%638' ()-3"10%& ()-<dYNC 10!'! 10G 10G 10G 10%&' ()-Y" "10%3& ()-s

109638 () - 10%5& () - 10%3& ()-' 06Y} A?YNC

10@L0%& ()-0Y: 10%& ()-!qY: 109%& ()-!Y: FXAMBLER9 @ 109& () - & MLO%& ()-Y).9"?Y
NC

101 #109C& () -m . | #109& () - m gl #109%41& ()
YaB7C 10 10

& ()-SY'10%&' ()-s10%& ()-9a
OEt
4" 109 ()-yy+10%& ()- ]jHC 10

10! s1098BB&' () - Sf 1098B& () - ! Ln( 10%-BFH 1098B& () - &Lnl0%B& ()- 10

10j | dBHC 10 0

10! | F+109BB& () -) 1098& ()-f3"109B& () -, , Z109B& () - S&10YB& () - s1096& ()-f}*
SH= 10 10 10B 10B 10B ; 109B& () - F7" 1098& ()-!

4" 1098B& () - ‘afbony) EhraDEBL.2- darbakyliShéid

A 2-neck round bottom flask fit with a reflux condenser was charged the
compound from Example 28 (1.05 g, 3.45 mmol) and palladium (1) acetate (23 mg, 0.10
mmol). The flask was placed under an atmosphere of carbon monoxide (1 atm).
Triethytamine (1.20 mL, 8.63 mmol) and absoiute ethanol (2.0 mL) were added via
syringe. The dark reaction mixture was heated to 60 °C and stirred for 60 h. The
reaction mixture was cooled to room temperature and diluted with ethyl acetate (100 mL).
The resulting dark solution was washed sequentially with 7% aqueous hydrochloric acid,
water, and saturated aquesous sodium chloride. The organic layer was dried (MgSO,),
and concentrated to an orange oil which crystaliized on standing to a pale solid (0.675 g,
81 %). 'H NMR (300 MHz, DMSO-d;)  13.03 (s, 1 H), 7.68 (m, 2 H), 6.90 (m, 1 H), 4.89
(m, 1 H), 4.25 (q, J = 7.36 Hz, 2 H), 2.82 (m, 1 H), 2.66 (m, 1 H), 1.28 (t, J =6.98 Hz, 3
H); MS (Cl) m/z 251 (MH+).

EXAMPLE 30

o)

NC™ O

(£)-2-Cyano-chroman-6-carboxylic acid ethyl ester

In a round bottom flask under an argon atmosphere, a mixture of the compound
from Exafnple 29 (0.600 g, 2.40 mmol) and N,N-dimethylformamide (1 drop) were stirred
in tetrahydrofuran (15 mL). The clear solution was stirred at room temperature and
oxalyl chloride (0.314 mL, 3.60 mmol) was added via syringe. The mixture was stirred
for 2 h and then concentrated to approximately 50% of its original volume. The resulting
solution was cooled to 0 °C. A 0.5 M solution of ammonia in 1,4-dioxane (10 mL, 5.0

mmol) was added via syringe and the resulting mixture stirred for 1 h at 0 °C. The
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10 10 CS3Y"109DD&' ()-F
110% r& ()-!'L10%t& ()-10% & ()-@" 10% & ()- &mlO% & ()-J\uj _@ 10 1% JUN 2007
&MO%&' ()- 10t 10t 10t; 10% & ()-f+F"'10% & ()-!* %A0YRR& ()-S3Y" 109 g& H;”F—J
V\Zf a? _@10 10

S @0%008 ()-S& 109%& () - @" 109%& () Y@ZlO%&' ()-,109%& ()-!109& (") Sfni” }[<1@
10 109%& () - |reaqum|m T _wmn'@%gp ipto ice water {40 mL) and the resulting suspension

a0 () S hh cng{g@ﬁﬁ@()% The%ﬁ;p%n Gk imsh OO shrsldd %

& ()-! 8&&_10%&wébas (s):dﬂﬂi'z thItite, drled IMESBHEartd cSicehBatedsto( an -orangs’ &dlith hThe

Ei 8 B ]lcj LZ..qreég%' shgm% ﬁ' §§Aim%rk}e|€r?%¥d)r3fgf 9 ég 19)0/%1#(5& tr‘e)thyil)’élr'r'\%\g()(b 735 mL, 5.28
mmol) and cooled to 0 °C under an argon atmosphere. Trifluoroacetic anhydride (0.373
mL, 2.64 mmol) was added dropwise via syringe to produce a purple solution. Following
the addition, the reaction was poured into acidic water and the resulting mixture extracted
with ethyl acetate (2x). The combined organic layers were washed with saturated
aqueous sodium chloride, dried (MgSO,), and concentrated to a purple oil. Silica gel
chromatography (50:50 hexanes/ethyl acetate) afforded an orange oil (0.232 g, 42%).
The analytical data are the same as Example 14.

EXAMPLE 31

o)

X OMe

HO

O
6-[(1E)-2-(Methoxycarbonylvinylichromane-2-carboxylic acid

o)

Palladium (Il) acetate (0.15 g, 0.66 mmol) and the compound from Example 28
(2.00 g, 6.58 mmol) were put in a round bottom flask under an argon atmosphere. To the
flask was added 1-methyl-2-pyrrolidinone (20 mL), methyl acrylate (0.74 mL, 8.22 mmo!),
and triethylamine (2.29 mL, 16.5 mmol). The mixture was heated to 70 °C and stirred for
400 h. The reaction was cooled to RT and poured into water (70 mL). The mixture was
extracted with ethyl acetate (1x). The aqueous layer was then acidified with 1.0 N
aqueous HCI to generate a cloudy mixture. The mixture was extracted with ethyl acetate
(3x). The combined organics from the second extraction were dried (MgSO,) and
concentrated to a tan solid (1.75 g, 100%). 'H NMR (300 MHz, acetone-ds) & 11.28 (s, 1
H), 7.57 (.d. J=16.18 Hz, 1 H), 7.43 (m, 1 H), 7.40 (m, 1 H), 6.86 (m, 1 H), 6.37 (d, J =
16.18 Hz, 1 H), 4.88 (m, 1 H), 3.70 (s, 3 H), 2.85 (m, 2 H), 2.24 (m, 2 H); MS (ES) m/z
263 (MH+).
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104" 10% 7&' ()-110% & ()-!, 10%@e& ()- S10% & ()-, "10% & ()- T0&

"10% & ()-Z>*xY:/ @ 10t F; 10% & () - +3"10% & () -~

9+3" 1004PV&' () - " ! +9%409% H H&' () -1 VORAOYBSE () -1 4" 10% t & ()- 1] K@ 104F;40...,
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10968&' ()-sS109B& ()-Y' 109B& () - MA | b @

10t ! P! 109638 () - TP! 1096& () - T 109 ) “®EnT0%E ()-3 105 105 105;

109%6& ()-kMBC 1P! 109%G& ()-T'; Y! P! 109438 () - TP! 10%G& () - TP! 10%3& ()-T';
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Y! P! 10938 ( p=[2ReIHOX§s%r &1B fiz-Z-carboxylic acid

In a round bottom flask the compound from Example 31 (0.455 g, 1.74 mmol) was

stirred in anhydrous methanol (10 mL) under an argon atmosphere. Copper (l) chioride
(0.26 g, 2.6 mmol) was added and the mixture was cooled to 0 °C. Sodium borohydride
(0.457 g, 17.4 mmol) was added in four portions over 40 minutes. Gas evolution was
observed with each addition. The resulting black mixture was stirred for 15 min and then
poured into 100 mL water. The aqueous mixture was made acidic by addition of 1.0 N
aqueous HCI and extracted with ethyl acetate (3x). The combined organic layers were
dried (MgSO0,), filtered through celite, and concentrated to a white solid (0.412 g, 90%).
'H NMR (300 MHz, acetone-dg)  11.18 (s, 1 H), 6.90 (m, 2 H), 6.72 (m, 1 H), 4.74 (m, 1
H), 3.57 (s, 3H), 2.77 (m, 4 H), 2.55 (m, 2 H), 2.17 (m, 2 H).

EXAMPLE 33

A capsule formula is prepared from

2-{[(2R)-2-(3-chioro-phenyl)-2-hydroxy-ethylamino}-methyl}-chroman-6-carboxylic

acid ethyl ester 40 mg
Starch 108 mg
Magnesium steatrate 1mg

The components are blended, passed through an appropriate mesh sieve, and
filled into hard gelatin capsules.

EXAMPLE 34
A tablet is prepared from

(2-{[2-(6~Amino-pyridin-3-yl)-2-hydroxy-ethylamino}j-methyl}-chroman-6-yi)-acetic

acid 25mg
Cellulose, microcrystaline i 200 mg
Colloidal silicon dioxide 10 mg
Stearic acid 5.0 mg
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WI10% & () - !oftHeDivivédtioh-as it is set forth herein.
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VI 1096 & ()- #3: U VI10% & ()- VI109% & ()- "w =04 VI 10% f @ 3" 10%¢& ()- ,!: 10%
& ()-g _!:109%#F& ()-g !:10%& ()-gVI 10% & ()- &#3:Ulwzm S2 & miOPB-#aN ()
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f &MLO%X#&' () - 10M MLOMF MLOMF M
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2#Y10% X# & ()- yZ"109%#& ()- yZ" 0%&' (I) 1 10% ) & ()-@Evud  y3"10%#HE& () -
T 109#HE () - W‘l’@@iﬁ.{)x#lox# Y; 10%(#&' ()- 13"109%#& ()-3 f,3"109%<#& () -
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R is hydrogen, hydroxy, oxo, halogen, C;-Cohaloalkyl, C,-C,, alkyl, cyano, nitro, NR'R',

SR', OR', SOzR , OCOR? NR'COR?, COR?, NR! SOZR ,NR' CO.R', phenyl;

R'is hydrogen, C,-Cpalkyl optionally substituted with 1 to 4 substituents selected from
hydroxy, halogen, CO2H, CO2C;-Cyp alkyl, SO2C;-C, alkyl, C;-C,oalkoxy; or
C;-Cg cycloalkyl, phenyl or naphthyl each optionally substituted with 1 to 4 substituents
selected from halogen, nitro, oxo, C,-C,q alkyl, C,-Cjealkoxy, C;-C,q alkylthio;

R%isR or NRlR];
- HO

R is hydrogen, C;-Cro alkyl, CO,R’, or R=Ar'=CH-CH,—.
Ar' is pyridyl;

mis 1,2 or3;

n is independently in each instance 0, 1, or 2;
X is C,-C, alkyl optionally substituted with halogen;
R* is hydroxy, C,-C,o alkoxy, O-R' or NR'R;

or a pharmaceutically acceptable salt or ester thereof.
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" Headi ng 23Lc Headl ng 3 Headi ng 43]c" "Headi ng 53] c" "Headin ]
"Headi ng 73Fc" PB@JU@'"Q %&@r%@d@ﬁf@'%’ecﬁ?éﬁg?“'% gifpcapm @ patient In

Font gh\ e/ 59@&5&‘3\%‘@/@ wangr&a% administration of a pharmaceutically effective amount of a
bdf hj | nprtvxz| h; HP \ hDz, 2m#*} c

- 02468: <>@DFHJL @%
th*\ I $s( N2\ 78E3RR B@aexx \ p\ *] Ackd2gh3i pvr t y3{ ~7RY6\ 29RAY9f _>@C;

S 3RS e R, 7 R e

#$UR' () * +, - . Ciaib2 BibSdTination with a pharmaceutically acceptable carrier.
< >’7@\BCDEFGHI JKLMNOPQRSTUWWKYZ[ \ ] ~_"abcdef ghi j kIl mopqr st uvwxyz{| } ~
"HSUR () *+,7 . AOKIEABHIDS 9 compris@\BODEf G ive Kamount of a compound of Claim |, in

combination with an inert carrier.

3 . A method of treating obesity in mammals which comprises administering to a patient
in need thereof a pharmaceutically effective amount of a compound of Claim 1.

4, A method of treating obesity in mammals which comprises administering to a patient
in need thereof a pharmaceutically effective amount of a compound of claim ¢, or a
salt or ester thereof,

1¢. A method of treating diabetes in mammals which comprises administering to a patient
in need thereof a pharmaceutically effective amount of a compound of Claim 1.

11. A method of treating diabetes in mammals which comprises administering to a patient
in need thereof a pharmaceutically effective amount of a compound of claim ¢, or a
salt or ester thereof. )
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