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3- CARBOXYPROPYL- AM NOTETRALI N DERI VATI VESAND RELATED

COVPOUNDS ASMJ OPI O D RECEPTOR ANTAGONI STS BACKGROUND
WOR009ME4DNVENTI ON Fi el d of the Invention The | POEOB10081086171

is directed to 3-carboxypropyl -am notetralin conpounds

whi ch are useful as nmu opioid receptor antagonists.

The invention is also directed to pharnaceutica

composi tions conprising such conpounds, nethods of

usi ng such conpounds for treating or ameliorating

medi cal conditions nmediated by nu opioid receptor

activity, and processes and internedi ates useful for

prepari ng such conmpounds. State of the Art It is now

general |y understood that endogenous opioids play a

conplex role in gastrointestinal physiol ogy. i oid

r ecept or%CéF&QX%PMﬁLtMN@M'FRAMN&E%V HNESPAND

t hRESAPFEBICHORIPOUSDIYAS ATUDBIOID RECIPPOR ANTAGONISTS

including the gastrointestinal (@) tract. Conpounds

whi ch function as agoni sts at opioid receptors, of

whi ch norphine is a prototypical exanple, are the

mai nst ays of anal gesic therapy for the treatnent of

noderate to severe pain. Unfortunately, use of opioid

anal gesics is often associated wth adverse effects on

the @ tract, collectively terned opioid-induced bowel

dysfunction (OBD). OBD includes synptons such as

consti pati on, decreased gastric enptying, abdom na

pai n and di sconfo i

gastr oesophagegAégﬁ@&ma% Eﬁﬁtﬁ&gﬁgg%r i pher al

opioid receptors are likely involved in the sl owdown
Field Jaisd mebmigasti nal transit after opioid use. However,

evi dence suggests that peripheral opioid receptors in

t he The inFetiondy dirgatechinrr b e PRI tqteintcREpaERdsvgich are
usgfu\tl gg {’Dzl ogaﬁoig gélc%iatgg algtr %oqéstg. uped fngﬁ?t}o? iﬁég? tgFgc&g%g)epharmaceutical

redom na
copgiosipioas abmpresiepiiehompbetdascthods anadigesich compo@itdsifal treating
in origin, a. peripherally selective, antagoni st can
Orﬁatﬁ‘ilﬁf%%&g ekl exdifiRnssrditiped Iy ECRionaCtB P etid
pr%éfsb&%d'iﬁkﬁﬁéa‘?a{tés”&ewl et gﬁrfﬂg%ﬁéﬂ Srpounggt r al
effects of analgesia or precipitating central nervous
system w t hdrawal synptons. O the three nmjor opioid

shec t of subtypes, denoted nu, delta, and kappa, nost
—%@#ﬁﬁ%%&ﬁy-used opi oi d anal gesics are thought to act

Vi a s QR RiidrdlEGRRERI008hdt LAl RolQopioids play a complex role in
gastrointestinal physiology. Opioid receptors are expressed throughout the body, both in
the central nervous system and in peripheral regions including the gastrointestinal (GI)
tract.

Compounds which function as agonists at opioid receptors, of which morphine is
a prototypical example, are the mainstays of analgesic therapy for the treatment of
moderate to severe pain. Unfortunately, use of opioid analgesics is often associated with
adverse effects on the Gl tract, collectively termed opioid-induced bowel dysfunction
(OBD). OBD includes symptoms such as constipation, decreased gastric emptying,
abdominal pain and discomfort, bloating, nausea, and gastroesophageal reflux. Both
central and peripheral opioid receptors are likely involved in the slowdown of

gastrointestinal transit after opioid use. However, evidence suggests that peripheral
1
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exert analgesia and to alter G notility. Accordingly,

peripherally selective nmu opioid antagonists are
wexpentaas t o be useful for treating opioid-i ndeCEUS2008/086171

bowel dysfunction. Preferred agents will denonstrate

opz(lhi rllr%:)cfé:lpg)?stn {n\}gle %ﬁ Itrg t\pgg pﬁumgqgl;r%g%ggi%fpg@téﬁ%?adlvgrsg Iegferc?s of opioids
o gptergsAti ve ileus (PA) is a disorder of reduced

motility of the G tract that occurs after abdom nal

or ofihey the gidgefipcts ThepisidspraoprsdarhinP@ly mrcdiatsidrbyl peripheral

t hose of OBD. Furt her.nor since surgical .patients are .
reltia Csabalr ARG ne T G PSR Sl Rnis
cappatadsilEblock edditimt ie@fedRide dTRY¥tshAtHoANREURGRE Wah the

the reduced G notility associated with opioid use. M

begphigplceatieladtesisof gnyfsesiapr gregiptatigricpgalorpyons system withdrawal
Sy%ﬁj%r?g ore al so expected to be beneficial in the
eatnent of PO . SUMVARY OF THE | NVENTI ON The

I nvedf thomhipe amajadepioidekptoosyboypedsichbi@dt npg dskes andridappa, most

opi oid receptor antagonist activity and .internedi ates,
clinggrally tiseporipurang lesrict #e thasieht RechyaintyPRioidiRgeptor activation to

Y 014010 0 : e

GREF BRSS! DO e BRI Sels by i
angzpohisisrule parededitd Pe Gef@abkirtgtinRwpicad-selueed bawvélrdysfudction.

Prgﬁaleﬁ%é@tggﬁpéérﬁwgsﬁ%e%?exﬁéaﬁbﬁlglg}?lg%%émgépg&égg%%%%é in vitro and
b RAGPBNEGNI g1 AMALPABH1r C _3al kyl; andR6 is hydrogen

or G _3alkyl; and wherein the substituents at the

chi rRastaperatize sewaiPkYdismydisasderral skdiced motihityt ¢fghe Ghract that

confiqur.ation: or .a pharmaceutically- pt abl e sal
o RBLH Mok o iRy SHEGTE GRS byGPloats PSRt Redpse of
OBDNragthtintdte MTRIsuEi (M) p&i @ B0 BReh Gtatbd @uiinpvaidtdfeR s@pély with
a pharmaceutical |l y- acg)%gt abl e carrier. The iInvention

oPagig npleesesd t darationied & b imayr keonguaded tyeths sedyecd Gl motility
oGO SBRRR S B PRI P P 0 Y error
algasdpeatct telsd bamaficil mahe setmenisof@®Ioi d- i nduced bowel

dysfunction and post-operative ileus, the nmethod
conprising admnistering to the mammal, a

therapeutical ly ef fQqeiiNKRIBY FHRTING ENTION

The invention provides novel compounds that possess mu opioid receptor
antagonist activity and intermediates for the preparation thereof.

Accordingly, the invention provides a compound of formula (I):

wherein

R' is -OR" or —C(O)NR"R";

R’ R’, and R* are each independently C_alkyl;

R’ is selected from Cy_galkyl, phenyl, cyclohexyl, —(CH,).s—cyclohexyl, and
—(CH,)1.3—phenyl;

R?, R®, and R® are each independently hydrogen or C\_alkyl; and
2
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compound or of a pharmaceutical conposition of the
i nvention. The conpounds of the invention can al so be

W@ e®dox808 esearch tools, i.e. to study bi ol ogi PEI/US2008/086171
systens or sanples, or for studying the activity of

ot hets chem cal canpqunds. Accordingly, in another of
itsﬁg%§58&%§§%g%¢§? YWreMnventi on provides a met hod  of
usi NGh@cin NP QUBRGuhts hothehRal(bhterstharke PR b TBGRNY o il thy trans

acceptable salt thereof, as a research tool for
cogfigusaiiog, a bi ol ogi cal systemor sanple or for

di scovering new Qu havj n opi oi d receptor
act 1T S RO P hERebn: act i ng »
bi ol DI i6 ¥ty Sl LPrévid SaPHemubdutical coRBEaHBS cohplidis a
invention and determ ning the effects caused by the
coptnepbd Abithsinantonped vghaacayiselbmrecpghlesagicr) n
Sepag tiﬁv&ﬂg %'ls%tﬂr%&esaasﬁgﬁlha of } Ié]aeti WM Eé)?r ?olnafeion associated
provi des synPhetlc processes and 1 ntermedi at es
widle swrophed réveper Bctividyi, €. @dBondsediiiediiced npotdp@of thg gastrointestinal
npounds. of .the invention. The invention, also

co )] I }
tragt Hahge OPipId-giyeembr e dypanstinnemdingpi-epsraeg dicpn gl method
oo} diindRfing B Mol DRIADE N WEhcty Aarkdli 4PE
colhgronud at oomplormasditicamentpo§ioon bf thatinvegtian.di sease or

condjtion associated with nu i.oid receptor activity,
e. gdflg qﬂng)&ua&, o%ﬁle }Ilézaleltéqélocaﬁé%%' lqetve #s Qeﬁ@rch toofs, i.c. tg Study
bigl%%fcﬁpdg@feﬁﬁtdr Réathple§,af for ﬁﬁh&g}ﬂ@ﬁ_@ﬂivityﬁwéf ERemical compounds.
DESCRI PTI ON OF THE | NVENTI he‘lnventlonﬁgrOV|des '
Agoedinglyxippmofhyt ofitd mothed periccts, tha imshtdriprostep e orcthod of using a
ant agonists of . formula (1)..
coRPAREL BB o SLE¥Griucay pescpbls saf thogspf o recarch ool
fot RugyiARdibadlesicdlaysttir RiapRIvafdbatisdohei®oiew ddifpounds having mu
foll owm ng substituents and values are intended to
oNRidveesetor eplete Hicansthed esraprpiitgscaitactins i diglogisy systemer sample
DV g ‘ >
whith SppBYRRESR: (nf ARG SRRIRIGIHAL KT KA RERAL By the sormpound on
thé bicdsyded syseraxe bamide ot her val ues or linmt the scope of
the jnvention. |In a specific aspect, Rl L%¥-0Ra Qr
- O OPNRPBREE anfl ISR RRICES fediTandion e provides yathepg pigeesses
and ThII N i fes HcHBLd 1RARNEhicR RRAIsEAE f@’%@&hﬂg Rémb&unds of the
-C(ONH . In a specific aspect, R2, , and R4 are
ineadioni ndependently G _3al kyl. In another specific

as t,. R2 and, R3 ar.e each ind dently. nmethyl .or )
ot Pofite infeany B Ao e urog DE I Thirtiel B disriBid yqrein for
us@lin ﬁ’a%dféﬁllﬁthgﬁpﬁ,ra‘é VRACR tRRLIIL a cohpBusSPECtht ity cASRER the R4

is methyl. : : : : . :
manufacture of a formulation or medicament for treating a disease or condition associated

with mu opioid receptor activity, ¢.g. a disorder of reduced motility of the gastrointestinal

tract, in a mammal.

DETAILED DESCRIPTION OF THE INVENTION
The invention provides 3-carboxypropyl-aminotetralin mu opioid receptor
antagonists of formula (I), pharmaceutically-acceptable salts thereof, and intermediates
for the preparation thereof. The following substituents and values are intended to provide

representative examples of various aspects of this invention. These representative values
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In a specific aspect, R5 is selected from G _6al kyl,
phenyl , cycl ohexyl, -(CH 2)i-3-cycl ohexyl, and -(CH

WQ@200987@benyl . 1 n anot her specific aspect, R5 PGI/US2008/086171
sel ected from C3_b5al kyl, cycl ohexyl, -(CH

2)i 3-cyclohexyl, and -(CH 2)i 3-phenyl.
arﬁ)gﬁ%éﬁ‘? h{‘?h\%é{?@egg}lglh Eé’e%? P?\ﬁli Wet‘ﬁit Elt%/i‘:dﬁ@& cxqhidepgfeer values or
LR theAcBpd&t tht ilich@sh.t 0, n-pentyl, n-butyl,
2, 2-di nmet hyl propyl . 2- et hyl propy], 1-nethyl ethyl,
cyclIohewytific esneict Rexs 1Rt dnyAC(ONBRhy | but yl, and
phenyl met hyl . | et at h S W6 aspect, RS is
cyc%ﬁ&{]ﬂeﬁ%{eﬁﬁg.%ﬁ)%t’ slf)ég)?]f?lg_ecg?élg@?‘, R6 i s hydrogen
or  Giny3ahddther shétifOphed RASPEGD)NAS. i s hydrogen, i.e.
t he conpounds are garpox%l j,c acids. The carboxylic
aci d& agibeeifie 26 Mt i Bn analRe atsecenh d1denpndentihe: pdodnt
ant ' - el - [
aepaniBbButiriy a8 1 e CRR Rpph by nid b By
conplayrdsthar &pess,°and &S ageschictstt @ ’and R hee @sh etchyl.

of the invention ape useful internmediates for the
pr epArraPPEAC BtPCh& damB®Yy | i ¢ aci ds of the invention.

I ar ‘ . . .
| O NP e A R I GRIBRUAREE IR BB ebop . o
—((C$1, R sawtchohlepylopyd —(@Hpyseplomgkyl net hyl , and R6 is
thyl h b h o. t i t th
o Qi SBERARPecH R if GRS BTG aE CHOURuEs t he
—(CPNRUAR MRy IEXRIRCEE), L- AiRnhErRiflescAByE RE Bl witIH S aspect

convention used hereinis illustrated for the conpound

indﬂdﬁbah@ilﬁellol Limiitedh Lq', g-fcas),-4byteb 2P<@methydprobalndymethylpropyl,
1 1-di 3 - 1.2,3 A
- B ol TR PR P ey s ghememesis oo

t yrig yehbtiae epsdiingpeer, RN dybiBAtkyimBIeNt i ons as
i mpl emented i n Aut gNom sof t war e, ;(I\/DL I nformati on
Sy stlaresspecifip REPeEY: &n ik irdrogaser fanylxyl For conveni ence,

t he {hi I 253: 4- 0) l.en- '
A R S T R S
conbhie casbaylic acidnof tat ialehtion hAlelbeoi sidven ARt sntdfonists at
the invention are in the trans configuration with

the BYRARIAFEFPIE two chiral centers indicated by
ast ehisgkidd a&%ﬁé}"kais(d 1)_3'al_kkﬂ offdid hoRyi Qe the tc?]ngpounds are esters.

st ereochem str the am notetral i n group,
conpbudcsribdd bdhew i thy esteis ofi theayvandionh arqusafud mtembedcaest for the
bon, atom to

PRSI TR GUBALHAL! iy Boan O LG ferhgpmpounds in
whieh REXANMIBNH,NR? 4l 48 @) ch ethyl, R* is methyl, R is 2-methylpropyl or
cyclohexylmethyl, and R® is methyl have been shown to be potent antagonists at the mu
opioid receptor.

The invention further provides the compounds of Examples 1-16 herein.

The chemical naming convention used herein is illustrated for the compound of

Example 1
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di astereoner of the conmpound of Exanple 1 depicted
above, or a mxture of the (29, (3S) diastereoner and

W b@P2RY8 (3R) di ast ereonmer. Such di ast er eoner PCT/US2008/086171
m xtures are denoted herein by the prefix trans.

Wb QHAg D ebiree ol ar R 2 1 4o o

teﬁhﬁ%%xﬁﬁhth@lréﬂ 2%1@1&1%@)@0@?610&&&'1&&391) Vaﬁ&a&& a@ording to the
i soners, unless otherw se indicated

LA e@tymm@aswnpfenwntﬁd dutaNorg ssﬁwanef (MBL Information Hgstems,
u St t hose skil | ed. .art. .t m nor
G FRRAR SerbRar B Sk Siieh® IPRls 208k " 1t ne
temgmﬁiabhmaﬁnqﬁ ylbieho gre@R sl Mol &6 Sefefrb®ioMesén, by the common
ndi cat ed PfOVIded that any utility of the

m%%hp@@@@ﬁ@ﬁ I3s a whole is not elinminated by the
pr esﬁ %?th%fco ﬁgnc%td}‘?ﬁe fn%@xﬁl%r @h@%f«?@éqf%%?a‘%ﬁn Vgl{lpr%spect

|nven Ion oun

towhetve ¢h11taheetﬁérenﬁi®@kt&irb}sdstey‘15m mtfbﬁn@lbl(])al centers is
(29), (3S) and wherein Rl R2,. R3, R4, R5, and R6 take
any of the val ues deg of2)s QbQVeR5In a particular
aspect, the inventi ol dres a onp@und of formul a
(1a) wherein: RL iR"- U’O ﬁ@ are each
ethyl ;R4 is nethyl; R5 Bs §e ect ed Oron1C3 sal kyl ,

] ohexyl ycl ohex and

Incyglt@nﬁﬁéWteQe%agnﬁgylog mplg@éﬁa]éq g]ﬁ)éli)h Jcor(lgpo%pds of the

1n9&ﬁfomﬁ'«%*’5dn%ll h¥nidq %@ﬁ%@&iltﬁe &abdn 4RI t8 A hichERubstituent R is
adm ni stered to a mammal , nedi cal conpounds are

attaylfmdc alheycompansdsonamebk pulte iéasteoehymdry formesarbiplkd ther(259,(3S)

b bed i
i Rm e e SR SR it St kit of the2s)39
diiNt@semtr ﬁﬂﬂl@@&ﬂ?@%kﬂﬁa@&@@mbxﬂ VRgh ideR @b cl ikulad Ar8denoted
a conpound of the invention with cryopreserved human

herieip & dleg/prelx igas-c ohgrrdinglyt the imestipn inegdaepuis sliastaseomers,
m}%h]és 81?&@%&%9&1%“ ra%&ﬁ%%h{r@sc bhd Seregﬁﬁsﬁw {]&8%%8 Inﬂ%t‘ﬁres of

e conciu3|o

1sd$\fﬁé1@hﬁﬂ¢sts othetwish édicungo UNHethe Etemhemibtrwf a labslpoﬁnd ied
wi th hydroxyl at the 4-position of the cycl ohexyl
SPP?lﬁ@d Wil ungdesitend byabpascikillada the 5t dhat fnppor gty ofpther

stﬁE@%rﬂ&? :r&(yﬁ%;mgsléﬂfjm‘%fle é&ﬁﬁﬂé&t%n@ LB MGIELA uRlebSotherwise

rox
1ndlcated, provided that any utility of the composition as a whole is not eliminated by the
presence of such other isomers.

In another aspect, the invention provides a compound of formula (Ia):

S-“\O\R4 R5
ON
R S ”/\/H( R6
R? R o)

(Ta)
wherein the stereochemistry at the chiral centers is (25),(3S) and wherein R',R% RY, RY,
R’, and R take any of the values described above.
In a particular aspect, the invention provides a compound of formula (Ia) wherein:
R' is -C(O)NH;
R” and R* are each ethyl;
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wherein the conpound of formula (Ib) wherein Ris

hydr oxyl is produced in vivo by admnistering to a
whervan7@og onpound of formula (Ib) wherein R i SPCT/US2008/086171

hydrogen. Definitions Wen describing the conpounds,

co @jtlon and nmet hods of the invention, the

f ol oW s s have t he fol | owi ng meani ngs, unl ess
Ot Mt sokBd 1A ChaliTNyERABLIAICH Y HFABR AL and
monoval ent saturated hyd rocarbon group Wwh be

—Gﬂhhafmvmybaaﬁched or conblnatlons thereof Unless

defined, .such al kyl groups typically contain
fro ?gmfgmagpggﬁ gtons. Representati ve al kyl groups

i nC'dtdl%haﬁﬁadéﬂMc@lfy L¥blesalmdbhyl, ethyl, n-propyl
Y? |sopro (/-Pr), n- butyl (n-Bu sec- butyl,
| sob thon a rp@llqtergqiﬂfcw maﬁmyé,rfpg,dlca ﬁ()ﬁ]@g% ‘are typically transformed

1n§1}%§%%{1§4&?51%% 0 dfpﬁﬂg{‘ﬁé{&{ 1{1‘%? Xcigte{irg kg?ﬁ%&%{t%{i in the gxarnple

scttign bdlée, mdtakolicetransfoemapiouofihe pRacs camponmumd béé’tﬁlﬁlvestlgated
was s nthetlcalhxﬂpre pared or Frepared i n_any ot her
by agubasing g caappyng of the VyeREImBBh coRPiRerved ppman hepatocytes and
u
oo e e K B L IR B, JTR D A AR Regult
obpah¢dentppor theemaclmsion rtlaaﬂtameimbipal'l'lt}eird)ad mectabob gt afet Conagound of

use ere ns..the tr t of.a diseas :

EXS0r e Sobgi VR S SRR o R g s e Ohesdings o
MaMmE@lyel Rfihdr GUHRE, terSfoRU PRIThy Mo hrdigdsUdQsnRRd f
more of the following: (&) preventing the di sease,

fodhele(the mhewain Reslhgdioxylondi ti on from occurring, i.e.
prophylactic treatnent of a patient; (b) aneliorating
t he di sease, disorder, or nedical co fon, i.e.,
elimnating or causin selon of di sease,

di sorder, or nmedi cal on In g patient, including
counteractlng t hieN ' g ' papeuti ¢ agent s;
(c) suppressing the dISEJSe |sorde , or nedica
condition, i.e., %MAng orfarresting the devel opment
of the disease, dlsorder or gical condition in a
patient; or (d) aIIeviating the synptons of the
whikirsipabecoripand aé foroda ﬁ’eﬁl‘i’vh@rbindb nschiytdiraxyl isrpradtpad irenvo by
arnaceuti cal | ns a

odifisteBhi o f BHS oo O BT gR 6D Wi Rés BERBRIaDI o
for adm nistration to a patient, such as a nanmal
Such salts can be derived from

Dgfimitiensceut i cal | y- accept abl e i norgani c or organic acids

and \f,vlilgﬁn describing the compounds, compositions and methods of the invention, the
following terms have the following meanings, unless otherwise indicated.

The term “alkyl” means a monovalent saturated hydrocarbon group which may be
linear or branched or combinations thereof. Unless otherwise defined, such alkyl groups
typically contain from 1 to 10 carbon atoms. Representative alkyl groups include, by way
of example, methyl, ethyl, #n-propyl (n-Pr), isopropyl (i-Pr), n-butyl (n-Bu), sec-butyl,
isobutyl, tert-butyl, n-pentyl, n-hexyl, 2,2-dimethylpropyl, 2-methylbutyl, 3-methylbutyl,
2-ethylbutyl, 2,2-dimethylpentyl, 2-propylpentyl, and the like.

The term "compound" means a compound that was synthetically prepared or

prepared in any other way, such as by in vivo metabolism.
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phar maceuti cal | y-accept abl e bases. Typically,

phar maceuti cal | y-acceptabl e salts of conpounds of the
WEe@sem408 nventi on are prepared from aci ds. SaP@BUS2008/086171

derived from pharmaceuti cal | y-acceptabl e aci ds

include, byt are not |ljimted to, ,acetic, adipic,. .

benz Wf@‘ﬁﬁ“a@?m}féh&% fg%twemlar STF#S ﬁP@?lOBFtt fufigcient to effect
tr&@kan Seeh faQ i Gistefd B L ipGticrd M R T tre@intti@m ¢, gl ycolic,

hydrobrom c, hydrochloric, lactic, maleic, malic,

mandBid term resedtianets @b fed hereinmsians thaittepinecnt okaflisease, disorder, or

nt.ot heni ¢ hasphori,c, succini sulfuric, tartaric
B ROBRBR Gy DRRERL RS HER Guarery o Syt fetuces

orRGrore BAMRIHIRIGINE- 1, 5-disul fonic acid and the Iike.

The term "am no-protecting group” neans a protecting

gr oup) sui Rrawingng e diseave fEsordyrum deastiqad gonditaen fremecgyrring, i.c.,
an am no i . . ye am no-protecting

gr oups iH@Fé%@%ﬁgﬁ$§§&%§§§?b€¢%#1ed to, fornyl; acyl

groups, fanclixaingtke dlsékanalitordgéroopdedisalebndisioadet,\eliminating or
and tri-fluoroacetyl; al koxycarbonyl groups, such. as,

t e/ t - but GRYSBE RIS e disgass. SetorkyRL ARGSHGR) coRghierpE, a

such as %‘ﬁ ¥ RINERL %ﬁh}i{ h ts of other t ti ts;
9-fluore ﬁef oxyc§$ on;?&:Fénc ) §f§1ﬁ%fﬁ¢Fﬁﬂfgd%%%ml&
suchcas beppreksiiBthe,ditenset giso(der, oy meddbal condition, i.e., slowing or

[,1-di-(4"-nethoxyphenyl ;. silyl oups, such as. .
{E§ et Pyl GRGRE KRy CIaReR e astiprerineti G s ortition n
(TBDVE) ; apdichfier! i ke. The term "hydroxy-protecting

group" neans a protecting group suitable for

pr ev@nt i raleunatieg ihreesgmpecans ¢iche dstase, diyatdex gr gedigpl condition in a
Representa.iwg hydr oxy- prot ecti ng groups include, but

are not I§%rted to, al kyl groups, such as nethyl,

et hyThe tafifl “pledrinabuiitivally-a@¥ptable QUIPSmeiBra LK PIFIaced from an acid

al kanoyl groups, such as acetyl; aryl methyl groups,
ordgshwhish peseegptaplpiyr adnminiyatiesidpiagtasiont. sy a mammal. Such salts

fl : : ' 9o \YA ISR

caﬁbbg rﬁi%ﬂ&%{;%{)%ac@@@a&ly%%?@ﬁ%b@@ﬁ@)&aﬁﬁa% organic acids and from
pHarmaeuhiydls+dcgtptdBldBYscan Ty picalbyphihrehaceitteyl gaboeptabTeBS)ts of

and thejgbke. General, Synthetic, Procedures Compounds
coFtPouAes iR RAESYN IRERINRAB IR LA IP 3R dPeadi | y

avai d Allderiy ﬁr&h@%aﬂ%c@ﬁﬂi&hl?gﬁéép%&%ﬁ AW Y arc not limited

general nethods d procedu . ough a particul ar
toampac.tadgfic,theezqnesdfonic, bernwent, camphiasilfonus tita¢, ethanesulfoeic,

schenes bel ow, those skilled in.the art w | .ecogni ze ..
FoRAE. Sonds BLLtEIoR VERE. by EoRiamir eI TG cte mali.
mRAR BehMTsMGori O enike, RO, SQse! faRRANMNES, hdkspRbri®Yuccinic,

usi ng other nethods, reagents and starting materials
sukfngwrtattaria, hogkicrdsuliorig, Fimafoied 1 dyydroxyyt2-paphthoa¢ awdpaaphthalene-

1 SRR EE gt MREEE L ¥R Conporatur ce,  ti nbs, moi o

r at i Die tefm F@aRbaib@ ctisOErd Bt Sicar3ra8F61E®Ss group suitable for
preventing undesired reactions at an amino nitrogen. Representative amino-protecting
groups include, but are not limited to, formyl; acyl groups, for example alkanoyl groups,
such as acetyl and tri-fluoroacetyl; alkoxycarbonyl groups, such as fert-butoxycarbonyl
(Boc); arylmethoxycarbonyl groups, such as benzyloxycarbonyl (Cbz) and
9-fluorenylmethoxycarbonyl (Fmoc); arylmethyl groups, such as benzyl (Bn), trityl (Tr),
and 1,1-di-(4’-methoxyphenyl)methyl; silyl groups, such as trimethylsilyl (TMS) and

tert-butyldimethylsilyl (TBDMS); and the like.
7
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etc.) are given, other process conditions can al so be

used unl ess otherw se stated. QOptinmumreaction
w@oemdiotd4os may vary with the particul ar reactBeCI/ES2908/086171

sol vent used, but such conditions can be determ ned by

one IeghAgthe art. by routlneotlmzatlo
proc Vilslvin g P’E?ﬁ%“P% BroyD " \RGAPS § BIOATEHAR SFRUPSyYitatls £y
pr@‘lfénltlhg And ik Beadfibns o Q'Pl‘{l@l’@)&%r %ﬁﬁi ﬂ(e%&@ﬁthtn& lgfd%l@s}f)ﬁ?éétmg
be necessary to prevent ‘certain f unctional groups from
gravgeengjoile dutiard est hmded @a@tkwbg@upsrhecltm%yloﬁtha and tert-butyl;

bl f
oG} Sear o] S’ Qs PRENL ST b ERbpRaRth o
be@ﬁﬁl (Bﬁp M@mbkmzﬁr(eml b- ﬂﬁ@f@ﬂ@lmahﬂi(engrdnd dﬁg{enylmethyl

numer ous protecting groups, and

(bPI#FthD’éﬂ’llbd?]i’M% séliibigioupp wagh asdrlmea@éselwl 0ds) @ndrtewbu@rlé@ﬁéhylsﬂyl
ts, Protecting Groups in Oganic
(@ﬁﬂﬁé@%h hird Edition, Wley, New York, 1999, and
references cited therein. In a typical nethod of
synthesis, the esters of the invention of forrmula (1)

GéderMGyatheREPiceedured _3al kyl are prepared as shown in
Scheme A. (The substituents and variables shown in the

f ol | Eeinpeyngs REHsINtavien exebyrepPd ﬁ@meMIBV@‘@é@Ibla BevEng
m%‘g{hgﬁ ‘?151%& ﬂ?enf\tgl\lgx%lﬂ&rk(}bgﬁt ‘I%lggh0§§ Qfﬁu gdurés Al hol&h G !lertchlar

erne

aspdbt af Kielpaésedt inyertads iletraed h thbeclahds fbykd;ez gHdst );kﬁl@d in the art
provi de the product él). The reaction is typical
wilgiseRezsdh W llaspechref the Presend imesation ean g gremr%u%@g {heapethods

e?a%étd h%r ﬁﬁﬁﬁégth@%bt\é]@h§ I% reft?tfs gﬁ@ st@:l’tgl HMQ&E% known to

or mul a suita n uent,” suc
thdsecﬁkilmdorrﬂtemn e [t willtahsariel apporciadedntb b thyhdre typaadaj/ dr pkfor@d process
t he presence of between about 1 .and.about

coBgion S B e SRR hg GBI G BRI splyerts, prossures,

et&%ﬁ’ﬂe“g@vé }60@1@%@55@ doAditiGns @ARBLH & hﬂle§shﬁherr@%%ta@éd
about” 0 OC to anbient tenperature for about a half

Opt:imumtrgacalbo gondtioumsy vary withi the pimticnlenrsattents jos solvent used, but

ntiall T Uci agents. . .
o BB S e BB b SEE G b TBE  BE 4 Y cBtimization
prbggdgfagdrl de, and sodi um cyanobor ohydri de. The al dehyde
L}*@ma be generated in situ fromthe correspondi ng
b| S

ditignadleierowil| b appprent foj thgserfrilied e thegit, aprvenEOES 0
prgfé?iﬂ gta% oﬁﬁ%ﬁ%ﬂ#@%@&%&bﬁ% 1% ?y&{{i cgjta%ll ¥un%{1619ar1 g¥ochp5 ARG uﬁ)cférgoing

undesired reactions. The choice of a suitable protecting group for a particular functional
group, as well as suitable conditions for protection and deprotection, are well known in
the art. For example, numerous protecting groups, and their introduction and removal,
are described in T. W. Greene and G. M. Wuts, Protecting Groups in Organic Synthesis,
Third Edition, Wiley, New York, 1999, and references cited therein.

In a typical method of synthesis, the esters of the invention of formula (I) in which
R’ is a C,salkyl are prepared as shown in Scheme A. (The substituents and variables
shown in the following schemes have the definitions provided above unless otherwise

indicated).
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The carboxylic acids of the invention of formula (I)

in which R6 is hydrogen are prepared fromthe above
W@2108/0%6408/ cont acting the correspondi ng ester RET/HSH08/086171

excess of base, for exanple between about 4 and about

6 equi val ents of a base §u%h as, sodi um hydroxi de in

met hanol . The reaction | £X5AEted at a tenperature

of between about 25 and about 50 OC for between about

2 _and-ako0t_24 hour§ oR’until the reaction N
siIaI'Ty conpl ~Al@egnati-vely, @@ IMO\
RACN O Re, i nvention cap be preparedeJy aFE; g}é_ﬁs in RO
whi cR*aRhydr oxy- protecting group is used at RE and O

whi ch i.ncludes a final ﬂg)pr otection step, as scri bed
in Exg le 17 bel ow. Ad xenpl ary procedure f t he

f eparali of . T . N
DA SR L ASURILALS L
alGhtyderlIB70 piolvidewhepwddt (Fedheseattion & typically conducted by

cogi/ﬁ%ﬁlgg Y %@%%%@B&l%%%&%ﬂﬁﬁp@?—? El]&(i%?oté!i %%Egivalents of an aldehyde
oftthidil N IO R L RaRd ISkt anatf, (eRATBRhréhéthhRt RlethafbE or
notation "Rac" indicates the conpound is a racem c

2-meshtylicwalpfdratheanpiarthé prebence of befwtean ebale piant ebowt b quhvalents of a

tructur aving.the, o site stereochem stry. t he

relHEERE e IS PR o R AT Rb i the e or abou
0 1 @ £eBitMge@paurdror ablitAthadhodt toydboloF hitks oRd@htilitd Rection is

internediate 1, can be reacted with HBr to provide )
supsteriiabyfogipdeto Tppicehradgcips agens wetudg spdismatisertoxybephydride,

f H ' 4nternediate 1 is
Sogg{??}é%?’g \f&ef da%%%%i%&%%@%&%ﬁpl e between about 12

and Hiadlfieh/8e € inval terdeacraadd ildBitu fréhethe tbirasipendiyg bisulfite

the reaction is inproved by inclusion of a phase
addpef{8iEr cat al yst. The reaction is typically conducted

at a tenperature between a%tRQO and about 110 OC for

bet ween about 10 and abayt ours or until the

reaction i s substanti ﬁggg,}s\c I Q‘Rﬂsi ng Boc, for

exanple, for the proteciing gro P2,internmediate 3 is

then forned by treating 2 with base, which reforns the

aziridine ring in situ, and adghgg bet ween about 1 and

about 1.3 equivalents of di- r*-DButyldicarbonate
byl CRETIRANYh § BRG)suld adNddRIim RPAYLIAL ARt @AB1bAB reaction with the

conditions to provide internmediate 3. Alternatively,
anpinetepaligtlbup of aziridine intermediate 1 is

and DUt «bEafhEmvetor SRR SN SR K nlogen ar
prepdréed freghi thé 8bad@ cdRrs#Y @tdcBing HrRrcopsiondingdst withen excess of

aziridine nitrogen, for exanple by reaction with (BoQ)
bagy.tfpr example between about 4 and about 6 equivalents of a base such as sodium

hydroxide in methanol. The reaction is conducted at a temperature of between about 25
and about 50 °C for between about 2 and about 24 hours or until the reaction is
substantially complete.

Alternatively, a carboxylic acid of the invention can be prepared by a process in
which a hydroxy-protecting group is used at R® and which includes a final deprotection
step, as described in Example 17 below.

An exemplary procedure for the preparation of an aminotetralin intermediate (I1)

in which the variable R' is —<C(O)NH, is illustrated in Scheme B

9
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15

provide internediate 3. Next, the am no-protected

aziridine 3 is contacted with a |arge excess of an
W@L@ONDI40RAOH in the presence of a mld acid cRCEUDNSG086171

such as pyridiumtosylate to provide internediate 4.

An am notetralin internmediate of formula (I1) in which

Rl is -OH can be prepare '}W]ec?gprot ection of

i nter %%i ate 4. For exan@g, when the protecti

P2 is c, the phenol inpkerredsate of formula
obt nfireating 4 n aci d—=Sem | ar
ﬁhb Gy

In internmadfa Ry mula (I1) Ho R1
is -ORgwyhere Ra is G _3afkyl, can be prepared R*R®
anal ogously starting with internediate of formyla 1

in which P1 is the desired small alkyl and omttihng
the initial deprotection step. The remai nder of the
steps in Scheme B depict the conversion of the hydroxy
substit am notetralin 4®0 a carboxanm de Rac

substi t utedN Wigi medi ate 7 _ang-aOhpal deprotecti O~ g4
S . roxyl—ei—i»nte e 4 is+Hirst
conwerted Do TN triflaf®b cpntacPing 4 in ae’ier N—P2

di | uent WX IR°bet ween about 1 &n& about 2 equival ent & R "
of triflyoronethane sul fonylcholoride in the presenceg

of between about 1 and about 3 equival ents of base,

such as trjethylam ne to provide ifiternedi ate 5.
Reaction ofe Wi gh zinc cyanide i e presence of a

E

a
transitio "“tRdt al yst, provi 'ef%di ate 6.
“Thi™S HyNe@ ylyprcarry coMgucied N@, T enper ature

bet ween {about: &0HOC and 120 O0Cgunder’ &n i nert
at nrosphere for about one half to about 2 hours or
until the réaction is substantiall{Dconplete. Next,

il £ . o ‘ ‘
T
anex- T repreimioviflubronatiennstlfadtofcosyminhesifkte)t Mae notation "Rac"”

.nitrile 6 is contacted with be en about 5 and about
méw%taml\?%wgn%ﬁ asra%finﬁaﬁqnaé%?étpg DRSS BIRY eFustwe ﬁﬁpl fﬁg and the

stiu@Rid héijilgé‘glt@togﬁé’s‘?ﬂé sRScdREARAY At th-gr&ﬁirglec%ﬁ{eirsqn i's

conducte tenperature between about 50 and about
60 O&smal atlybistustfl aothalpoatecting drowr B'. disingen hlkylfer P', aziridine

. react.ion i s substantial conpl.ete, Alte ti,ve . )

infoF AEREDs P RIS MBS PN Fiqrmefledh Wiifhyis conveniently

ish1ReH Welsol s@rRfas thclHBE $aMUMYFi8418) MEdrmediBtcPRls cbitdbd with an
hydri do( di met hyl phosphoni ousaci d- kP) [ hydr ogen '

exigbss( i rearhyle phioeeh iaboutdRR pbetti 18 eagivkientsapidH Br. e Bhmefiiciency

ofithd Bl RIRPORES B it fusiePe B PR S BERER Reaction is

typieneedrdacl at 4 @aip¥Ritire Wetwecaabe@iod dnd aps@vildeCtfbebetween

ab%er {]Ooagn%t arb%lu‘L 2nO I?Ofurg 81[ lrlrlgll ?he( rle!dc):tion is substantially complete. Using Boc, for
example, for the protecting group P intermediate 3 is then formed by treating 2 with
base, which reforms the aziridine ring in situ, and adding between about 1 and about 1.3
equivalents of di-tert-butyldicarbonate (commonly (Boc),O) under conventional reaction
conditions to provide intermediate 3.

Alternatively, the P! group of aziridine intermediate 1 is deprotected in two steps

by reaction with HBr or BBr3 and subsequent treatment with base to provide intermediate

2a:

10
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An internediate of formula (I1) in which RLis -C(ONR
bRc where Rb and Rc are al kyl can be prepared from

WO paoeonEos ate 6 by converting the nitrile to aPCT/US2008/086171
carboxylic acid by hydrolysis in the presence of a

base fol |l owed by ani de coupli with an am ne of the
formul a HNRbRc. The individ enantioners of fornula
(I'l') can be separated usine ral auxiliary. Schene

: l'iary carbonic

acid 4-nitro-phenyl esHe' - phenyl-et hyl ester

(8) : Schenme C 9b to prepare R Rair of non-racenic

diastereoners 9a and 9b that _can be separated. The

not ati on "Abs" denotes the sﬁ%cific chiral compound
wﬁlEﬁ’YMﬂthen ggterc?&ieﬂ‘ﬂ?e a?zfﬂd]ﬁ’é ﬁ%g&ﬂ, Forldxhin lébf&@étﬁﬁltﬁ% (Boc),0 to

en about 0.8 and about 1.2 gqU|va [ents of

mnh@raﬁmauwuﬁ¢aJy 8 in an inert diluent in the presence

f t bout t.4 i f b
e e YTy prafchd B prh BTt et BsseEn o an
alE8061 R GHGA thdredciBAb Y 88d A8idathydl sudlss hyeREih @c%yla%e fo provide

typically conducted at a tenperature between about
intgnigedibisk 95 OC for bet ween about 4 and about 20 hours

or u agc ti 0y: al | e

o oo RSt B35 PP B SLRO bhOLDL DB propursa
bypdh"pff&émm ihtehibdhte hrm&&@@p&p%a{ fﬂBl-pQ)te@:ﬁ@ g:ralhﬂ BTl @b, the

separately or by crystalljzation in which the
pf@nalslfl@rl@@%@tﬁ of HorerasdBlis phiadne bufispdie 4 withyn apléiav&ﬁglarly, an

AT AR K AIEARR B APRI TR B SSAAAPR: b gt cn
b mepmcemasa@goasig seibtili with en @noercslidyof foeat krenn wiiitthP ais the

aci e the ipdivi ual enanti oners of
despts %ﬁwel %f § apdqnpiy tmgwtﬁ%meﬁlﬁ [ASProts iR $5Py 8 can be

pr eppyEdmhdeescthi %RQﬁl ddh@he !B &E@%@Yﬂ@é&ﬁ%&@im of the hydroxy
wi t h/ ?-ni trophenyl | orof ormat e as descri bed t he

subsxttniet emibettolinPhe aaxirbdxdimde jubstented ditatrecdiate § eldd larﬁnal

be qbt aj ned by r.eact.i b t
Aol Ry P o TR AR S Ra i RoByimar g Iroranrasy
confucBAE 4 iMen MekiluSHBSEH bR BESaI3At RRA FoiAD ehﬂi@alents of
2-position, treatnment with a hydroxylam ne salt to

trlél@mm@reﬁhanh éu@mﬂb@@oﬁd@ laﬂledmmm%mﬁbeé\m@@e&ﬁmehi and about 3
e u1V lErEcﬁt ba\é\é cl} As tﬂet‘ﬂn’fa%{ny% g}%@vﬁé{ ﬂ{tétgnetd c8 t ﬁggc on of 5 with
At Rt

uci'ng age 0 con aziridine
zulc C}auﬁldéeﬁ ﬁ’fel frestncd 6f a RxBInamcthincatidy H, Iﬁéﬁdé’ﬁ&teﬁmﬁddiat& 6. This
Preparation 14, below. The aldehyde (l11) used

resgtioB b tyRiGaly @@@ﬂ}@%ﬁd@ﬁw@n@%ﬁ@rw Pcborh) °C and 120 °C under an
m%‘_? E{H?O%Bﬁé}g G R FRVBAI th Eb&R I 2hohls GSuntil ﬁl\@}eéc@iot?i"gqmantially

complete.

Next, the nitrile of intermediate 6 is hydrolyzed to the carboxamide of
intermediate 7. As described in the examples below, in one method of synthesis, the
nitrile 6 is contacted with between about 5 and about 8 equivalents of sodium perborate
monohydrate in an inert diluent such as methanol. The reaction is conducted at a
temperature between about 50 and about 60 °C for about 12 to about 24 hours or until the
reaction is substantially complete. Alternative processes for hydrolysis of a nitrile to an
amide include use of a platinum catalyst, in particular,
hydrido(dimethylphosphoniousacid-kP)[hydrogen bis(dimethylphosphinito-

11
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Scheme Dio H (in) where R6 represents a G _3al kyl.
Borane reduction of the carboxylic acid 10 provides

wo b@araethol 11. The reaction is typically conetiUs0$¢86171
contacting acid 10 with about 2 equivalents of a

-1 dr of : I in tet dr of t
SRR T S R R T T
Fighi6R Makbrdelidts 7 i@ praxied BEebdventififl ataAsRYARith hh hdid to provide

Useful oxidizing reagents include dimethyl sul f oxi de
thaeminpd¢tesdiniof fermaild €Ik tri oxi de pyri di ne conpl ex and

sodi ym ochlorite wthoa .. 1. bpyc b c
5% RMBRAMON ORI B which Begh ~CARNBER whersiFyapd R ere
alkfl @5t pRPparct FROnlaRRUialdle BRBoBRradNMEniteR tb @ chixylic acid by

bisulfite adduct (IH ) w thout isolation of the
hyslrelesiy thethe prasynagyf addse foblawed by gaiidpreonpking ithan amirg of the
fo%&la%l@iﬁci on step. Further details regarding specific
reaction conditions and ot her procedures for preparing
r eprEsant@idiibereatipounds famuld@l) cau dotseimatod using a chiral
internedi ates thereto are described in the exanples
augdiagyy, SACES il hgirgtes pss of thesiid awd haycarbopis %CK%ﬁttTooPhenyl
{6l r preparing a conpound of fornmula
es%lrr)@;ﬁ g?ﬁgﬁéja%lli@&tgﬁérr(ng, the process conprising (a)
reacting a conpound o$ctegerful a (11) with a conpound of
formula (I111), wherein R6 is C _3al kyl, (@sd, (b) fhen
R6 i s hydrogen, contacting the product of step~(a
W an excess of base to provide a con‘po1

$ o

A
forffula {1), opa salt ther@sf.In yet otRer agfechs, /\©
@m enri on prcmvs he: novel internediate of 9a

R v\, OF Ta hy t theregf and a process
for e preparation of the obrom de salt of
conpound 2 in solid form the process risingR

reaci ng a conpound of 8forrmula 1 with .'-9 Oy .
isolating the product in solid form Pharal)j\ :
Conposi ti ons The 3-carboxypropyl - ani not eRf ar’i n; , N O
compounds of the invention are typically adniRi%tered
to a patient in the formof a pharnaceuti cal 9
conposition or fornulation. Such pharnmaceuti cal
toposrRosd painasnanaracereicalirstarcahes 8d and Ib st pat beswpatajedankhe
nq%ﬁfﬁ?&pﬁgi genrogq%gﬁe g}{,eg {cgh?rlaectaor&?é?é?lg Sf?é;‘gllé( ;J?flqn%ﬁ%{%}é&nﬂggtetralin
(1t @Pédh@d ctdd wigh bétiven hscun s demdabyutangl cfavA8kte bALhiPE@Sliary 8 in
of admi nistration. Accordingly, in one of its

ancigegb g8 1qnt dhthe asgrertesol betveccn gbewit and abeuint eqdyadents of ybase, such
asgﬂgt?lg%%gﬁett éoccpg%:qa)%e? gglglgtis{eig él% %ﬁ?{u{rez lr)fn i%}e%nediates 9a and 9b. The
reaction is typically conducted at a temperature between about 80 and about 95 °C for
between about 4 and about 20 hours or until the reaction is substantially complete. The
diastercomers 9a and 9b can be separated by high performance liquid chromatography
(HPLC) and collected separately or by crystallization in which the diastercomer 9a
crystallized preferentially, leaving predominantly the diastereomer 9b in solution.

Finally, the carbamate group can be removed from the isolated 9a and 9b diastereomers
by treatment with an acid to provide the individual enantiomers of aminotetralin (II). The

chiral auxiliary 8 can be prepared by reaction of (R)-1-phenylethanol with p-nitrophenyl

chloroformate as described in the examples below.

12
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exci pient and a therapeutically effective anount of a
conpound of formula (1) or a pharmaceutically

waewepr@am e salt thereof. Optionally, such PCT/US2008/086171
phar maceuti cal conpositions may contain other

t hergpeuti ¢ and/ or forjul at.i agents jf desired. Wen

di scﬂgﬁ‘;ﬂ %Wﬁ%@ema&@%ﬁﬁ%ggl&%f?f—‘plgaﬁlabspbwgd BY reacing a
subStHERE RANAih)BY- By 2epRRalkeD&Iked to herein as the

"active agent". As used herein, the term "conpound of

the invention" is intended gl ude conpounds of
formula (1) as well asPyhg spkcids enbodied in formula
(la). "Conpound of the i%ventioh" Pncludes, in
= 3 .
wiEE Mgl PORE IREALLIS R ot REREREIRR hE i Alion,
willne hph@k plaménd dattab coorepabe tarbowsy ofantdxéme anvdnitbisequent treatment

e ARt Bl T
az ﬁéTPCa%_lﬂite.b&ﬁ)leh,Vf‘oﬁ&vﬁ\h%ﬁl@,Qh @53@814,368‘3&1%(15 -Prgﬂﬁgaﬁg)tn 1 él, below.

skilled in the art recogni ze, however,
pharHecadehyda (11 asgrbisi Schome e coovenaintly poeperddhfaom she

t herapeutically effective anp , 1.e., bulk
coggmgors wre vl riddd o R NEPRE Dt cal |y ef fective
amount, i.e., individual gHHdma&pses designed for
multiple adm nistration to achieve a therapeutically
effe6ti anmount . Typically, _such pharmaceuti cel 5
conp@sitpong wll contain frgmabout 0.1 to abqut R95%
byoner “phe—actrvy , (P‘E}fﬁe-l’—a-b-l—ypfn-p%\aﬁ%‘ﬁfO\Rﬁ
5 to abouty 70% by wei ght; and re preferably from g
about 10 to about 60% by wei ght of the active agent.
Any conventional carrier or eﬁii pi ent may be used f'fﬁ
t he pharraceutical conpositio of the invention. HHe
G ti 11€L.: Qr L0 - -
WEBEES Rl Bl ModRE FahiHorEPLRb S offa 10, proyides the
altdhel bbdEhofcaetibn initygti cadlyi condined digjusadhctiag tieiddi) vaith about 2
particul ar patient or type of nedical condition or
cIYPE f@t%r@e-tﬁﬁaltm%ftulfa@gcgm}e&lﬁéetm £ 8h? tgmpgrature
bedWEd ARG BNAUIBGRUS dcCath AL | {sQRed idBePRY tht SRy de (1),
node of admnistration i1s well wthin the scope of
Usdfidsxidiking regents idhelephmetimtselfoxidabctamtesl. by a sulfur trioxide

Dy et 2ot Bt FloRi ik E R SR Bl igRtit oyt
(TEMPOY &dtal sty 1P0dirkdBhealcéhbl MY aPbe EMHVERES to the bisulfite adduct
illustration, conventional formulation techni ques are
']

(Ide s thobeigolptiorRedrithp gldehy deXHE) IScadsiean afrsadipppleisuléite adfer the
Phar macy, 20th Edition, Lippincott WIllianms & Wite,
O%%%%ltoflr%g%e, Maryl and (2000); and H. C. Ansel et al.,

Pharpatettéteidd reRogagapbefiteeaanich E¥nddidaglahy eihr Systdirss for
7th Edition, Lippincott WIlliams & Wiite, Balti|nore,
PrRRATIZARRI Ty compeinsls of thet inyention srpitescdiaterdhepioare

bR i AR SSRpRsdioRhar maceut i cal Iy

Accordingly, in a method aspect, the invention provides a process for preparing a

areatrnent

compound of formula (I), or a salt thereof, the process comprising (a) reacting a
compound of formula (IT) with a compound of formula (IIT), wherein R is Cy_salkyl, and,
(b) when R’ is hydrogen, contacting the product of step (a) with an excess of base to

provide a compound of formula (I), or a salt thereof.
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acceptable carriers include, but are not limted to,
the follow ng: sugars, such as |actose, glucose and
WG aWpOHaI8 st ar ches, such as corn starch and poRGEEX/TS2008/086171
starch; cellul ose, such as nicrocrystalline cel | ul ose,
and jts d rivative@T1such as s

m car,boxynet h
ol 1G5 ERCAROAS Bt Iy POLe TG JCHF P BY S AR Of formula 2 or
a BRNCIORSIL JaBIRGBIT NG aPRbdess BRlRL 1%1@ arh@éxfioftﬁéﬁy&b%hﬁde salt of
such as cocoa butter and suppository waxes; oils, such
commpeéﬁum salid formotht presesrdcoinirisingatidtiogarcopipound ebfampula 1 with

i i ve oi and soybean oil; glycols,
H@h%%iﬁgb/?%ﬁ?ﬁ%%ﬁlg gﬁf Ions such as glycerin
sorbitol, mannitol and pol yet hyl ene gl ycol; esters,
such as ethyl ol eate and ethyl l|aurate; agar;

buf fRermaceaed lomposidiongs magnesi um hydr oxi de and

alu

7 o{“g I I%g‘ci}-‘éﬁ{;g}%ﬁ% anﬁﬁ&étgdlﬁl %#pl%gﬂé’sy&fo[ﬁee [%ve{t?o‘?h%’?‘tﬁﬁcauy

adpiiosrhat © apatitetrin siad fuhn@ﬁa ;phadhthcoitivar cdiﬁ)pbsttmm o formulation.
conpati bl e substances enployed .in pharnmaceutica

Sychhadnacewica] copRBOSHRRNS RAYDRS adEunsisEsd tp dhrspatieat by any acceptable

mheémf%ainh stpartr%ﬂ%&gm{%% &hﬁ&ﬂ%%ytoml QI RoflaY, dEs A ffaled,
or e actiVve agen W t

tophalr(nmdmng tratskigmmt):aam;abdmeralanodesmf adwimsimtion. nor e

opti onal redi ent.s. The resultin ni.f or nd

o Rt RrBET ra el o st R S g B To o
pHagRSLBSal cBinbbsitiGNEbrhMSsid J_?_ﬁhdi‘ﬁﬂa%tl‘éﬁl@@%bﬁﬂﬁlcarner or

procedures and equi pnent . e pharnaceuti cal

execmgbsind  dresapshitically cfivoleve dropungpéa p@mp@m@mffomdk Hyeta

ot B Bt Ty SRR ST DedPE DRI b B TRl RhPompositons

mePSIngn dtHeattHcedpeutid all/or fOAGN atif 4RI aésiedTI Wehen discussing
predet erm ned quantlﬂ% of active agent calculated to

coprositiens.tthe" c@ewpedof fe inysation cmar #lsebe e todrimragthe

”actnve {”n%s @Qd %IIEHI A& RH ”M uﬁ‘&j gf @ e A\Ehti ' 1ts $atedd¥ to
exanpl e, “such unit dosage fOr s capsu

intlat¢ edrapoypids bsformnth (Dhs Wélkes, the spemms Enmadﬂeégeﬁamula (Ia).

ui t abl e for paren;eral adm nj.stration

e
4ndehthe ipyratigh aingdet i additily %}?}a@f:%éﬁwc‘i@ﬁ@ble salts and
so'lJéYé%er 'tl%”co%gﬁ;uﬁéﬂ 'uhl%@ &h&%se%él‘ﬂcat%@m ni stration.
Sui t ab maceut| cal conpositions for ora
admi Thesphaana@unw CbElpDSltld)Il’SGfothﬂ‘ mvoftionappighlescontabhet s,

z cach dr agee powder.s, granul es;
e dieat QR R g ol BRE AT s PR isatio gy o
pHARNa RUHEANSackbfith16 salPtheRSS. a’[‘h&'e'skill@d Wedh@lartlill recognize,
water-in-oil liquid enulsion; or as an elixir or

hosyavan thas adhatmeacrutica! cosapdsitiarmay mm@n mope e rdherhpragically
ef?egﬁ v nt of%,ra 1eeg,l%e ogonr%%ogsf 1otnE,te q 8%3 th\'/ang]ltlﬁC%Hy %?fec%nve amount,
i. eﬁl,dﬁdllﬂi(ﬁlhhﬁilﬂ dW3ed destznSO Eét@nﬁiﬁ@@gﬁnﬁﬂﬁmt(dn- t6 achid®e a therapeutically
capsul es, tablets, pills and the like), the
Bﬁ YHEBeuRti cal conpositions of the invention wll

typi f}%léa\ﬂy, such pharmaceutical compositions will contain from about 0.1 to about
95% by weight of the active agent; preferably, from about 5 to about 70% by weight; and
more preferably from about 10 to about 60% by weight of the active agent.
Any conventional carrier or excipient may be used in the pharmaceutical
compositions of the invention. The choice of a particular carrier or excipient, or

combinations of carriers or excipients, will depend on the mode of administration being
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conprise the active agent and one or nore
phar maceuti cal | y-acceptabl e carriers, such as sodi um

W@ rivaraor di cal ci um phosphate. Optional |y orPCT/US2008/086171
alternatively, such solid dosage forns may al so

rise: fillers.or exten ers, such.as starches,
usﬁi? E‘T Beat ﬁﬁﬁ}clulaﬁ Bt PLYBS 8 3@@@ ditof oF gigasegfalic ouhis
rePRANhE Blop a?aﬁ% @f a Shikdbld &a%hébuu@aur&gﬁﬁ)amn&v R aeb%rtlcular mode of
carboxynet hyl cel | ul ose,” al gi nates, gel atin, polyvinyl

adpvms?ﬂtﬂfdvﬁ & ellgwﬂno ¢ S@nplfl ofrthassasilied ih drﬁ'ﬁdlaan@®utlgd| eftts.
A o B B P a0 A

inP&itdn a@@édrﬁh@rc&lllbla&aﬂﬁﬁe B /a9 lof S@elct mlﬁﬁfﬁtlitﬁﬁ ab®ientional
solution retardi ng agents, such as paraffin;

fogrpulation feshnigecseredescabed indReanglen ol Ssidrar ynééﬁmﬂﬁlmmf

t
P}?a‘}g@g# %ﬂi Eg‘é{foo Lﬁ%hxgcgﬁggﬁg my A sg[?’b &1%(1&10 §)PaE§%land (2000); and
HiGa@nisel eaau/marmaaémmtleoszzigay«brrhubﬁd Daiy Beliauge Bysasns, 7™ Edition,

talc, calcium stearate, nesi um stearate, solid
Llsamy%tf Wil & Whiks, ?altgﬂ@fap AAIIO% fate, and/ or

m XTI éseh{%ﬁ(@ Q{azmgﬁé’é K hGri AIGRR caR RGP % g rhﬁgeutlcally

agent ease adents, wetting agents,
acagealils parsmsndndm dput drk amohmngd mwdlerfehcbxmnmgnglgag;e su:csh as lactose,

reservati ves an ant i oxi dant s an al so in
glppse ﬁﬁim@guﬁtﬁr& s, é‘ﬂﬁ%§P’Eﬁ% 8ird Ppfato %?%%CP Ose such as
mﬁWtzﬁﬁn@éelRﬂ[&E nﬁﬁ%’eﬂdeﬁ%ﬂl%s %@@ RS &fien @%b%@tﬁw &llulose,
i nclude: water-sol ubl e antIOXI ants such as ascorbic

etlasdwdllul@g@qr@q qutiulqrgeja@tel’w mOM@eredwgmmlb insAl, Eeleen; telodéxgimients,
sodi u

s bR b g SRRP IO bR SichdS atdnSE i Kot G RstPot.

safYEr0ylasdsat 8il, sluteintes dilyhdasybah wen El,ycbl@ Cdubhbflpropylene
propyl ﬁgal | at e, al pha-tocopherol, and the |like; and
glyeal apdvls.aueihegs elyedits sorgiiglhmasniggl epg polyeihylenc glycol; esters, such

aseettlk% lo%gﬁedinﬂr@t latu%tg,?r%ﬁ gﬁeﬁﬁé ?%Gﬁl‘?so E& el | nagh gsrlﬁlﬁrh§8rox1de

OSp C acl atln agent
anfd@ﬂurhlabhﬁt}ﬁiromdm algdies acidi pyreganficd wker; issiohivddidchRager's

T e S b 9 s
suBBL RS %ﬁﬁ!déﬂe@%? RERALALS, coﬂﬁo‘oﬁ‘ﬁ‘éﬁy lic

acl d- net ryl | acid ester copolymers, cellulose
ac et l%ttaemamunedl Icombstlomxaarb opyatly lpy¢paetdriy thomlughly ase ,intirnately

ceII Ioeacetat succ nd
BN e B pec B b ARG R R Rt G T one or
mB%)bpﬁbﬁzﬁ @gecﬂl@ﬁ@u ra¢ Rdukidg I%HMM? bl ﬁﬁxtgferttamhéne& shaped
rel ease of the active agent using, by way of exanple,

orHgatied xytp takpsth rrapinies, pidls land Biwdikerusingropnygntiondmopecdores and
el nclaetnrger pol yner matrices, |iposones and/ or
R ospheres. In addition, the pharmaceutical

CONPDid Shia@Rsce@ficdl RemboyEis cThdTRy e fdni 28 Bckralsl9 Bhckaed in a
opaC| fying T%ent s and may be fornul ated so that they.
unigfasagceforme The tgrpe umﬁgipéaﬂeéﬁm ofisfays togy phyisicrBy diserictq unjt

subtBbi@ Ik Rl REEhL PO, Alch bl BRGILY PpRILLARNe §@fkity of active

agent calculated to produce the desired therapeutic effect either alone or in combination
with one or more additional units. For example, such unit dosage forms may be capsules,
tablets, pills, and the like, or unit packages suitable for parenteral administration.

In one embodiment, the pharmaceutical compositions of the invention are suitable

for oral administration. Suitable pharmaceutical compositions for oral administration
15



10

15

20

25

30

optionally, in a delayed manner. Exanples of enbeddi ng

conposi tions which can be used include polyneric
waawsharees and waxes. The active agent can al BOI/B82008$1086171

ntcro encapsulated form if appropriate, with one or

he ove-des |be e ients. Suijtable
me %tnot t RBYES fa% cty Pﬂ g%ﬁ?g%ﬁ’ss F4CRE oA geTes Repglers,
rQﬁ‘ul&alﬁr &f a bd1htis 63t éu@ﬁbnsﬁ)hgfﬁ gﬁﬁ&ﬁﬁo‘u@ 8t hot-Ae6 i BRIi€ or as an
emul SI ons, m cr oenul si ons, sol uti ons, suspensi ons,
oikiprwpist anwatef-incoit bquldlequulsdord@s agen ¢loviner swylm ead ttge hke each
se the acti,ve a i | uent
Cogﬁa%fl%ﬁ e (el Saie sP R e Seh i iioR S A getive

ing@aths and enul sifiers, such as ethyl alcoho

I sopropyl al cohol, ethyI car bonat e, ethyl acetate
benzYhcainieist formspAdmipistatimtia a splié ggsagn &orgl §€oas capsules,

taﬂ'lb% Uﬁ :1# X{t(? s 1@4@’ (ﬂ% e}?ha%h?seuglgefl Rom g?ﬁh&&ncgetﬁgmventlon \ivﬂ]) typically

or and sesane
cogigttse it actlfveﬁg@h yﬁii @fieuairythora|ph®1|ﬂ1¢dceutmllyetbmp|t?&ilt}3carrlers such as
ycol s and fatty acid esters of sorbitan,

50 um Gifats qrKligadem papYPatss .Qﬁt@namhoraﬁt?m%ﬂaﬁlw t}lctl iyelid dosage
fofthl tn;ég alsB Qb |n§é“ﬁ11e F{ %‘ sl %@?ﬁ@t@f@@ Fﬁ aﬁHl%Qellulose,
as, e oxyl at e al cohol’s,

r exa , isosteary
lagtosey sxoretchyluerse, swenfutdl gindandilsor dzid; amndesst, eu:csh, as

Ca%%@'gﬁ{%’igeﬂﬁt‘fg%] %éég?l}tlesg :ggﬁﬁlil ég)isngnw y @0 g{cgé(slgggd/or acacia,
hinfRELef suchhg W%ﬁﬁteﬁf&ttﬁt@ 'aéeﬂt@‘éﬁéﬁ asoc{gaﬁ-ﬁé‘araé&@uﬁ%arbonate

adm ni st er ed par ent er al by intravenous,
poaib outaprose t&@rCh ﬁkgtmm@dmeamncﬂlhqatﬂsr pléari spdingrgarbonate; solution
adm nj st.rati

rej‘éi‘éégﬂ% a%ﬁ% ‘ﬂﬁh % araf %I’rﬁ %%IBUO ol %%Fé‘s 9%%6‘?1&2‘%‘/ grgponium

coR@JoRAY S fndthtirRtiBeits; Sslubﬁhs edtyl d1edhet hibor él?’céf@)/m@{ostearate'
exanpl e, sterile a&ueous sol uti ons, ine, |ow

abyerberisd weh wiekaghin aarlos hentenisdny:debrisasisytushas il calcium stearate,

m%%ﬁe u];éa?cgtgss%c %8 Syeﬂi&ﬁeqll% y}:logsf gddu‘?méﬁﬁlﬁf?ﬁé;ﬁ/&ymlxtures

thaabémbbhaga@@nnuhabuﬁaﬁmgmyenalso contain one or nore
ant|-OX|dants sol ubilizers,. stabilizers,

pr esRFlCast Bgeds, Waking 3ggnisgeasiag agentt spesieniag. fhyeriag %
pe"flﬂlﬁﬂﬁ% dgéﬁ'ts gtﬁﬁ%ﬁﬂég Qn@gﬁtmﬁ(%any‘ceaﬁealsfoqe ES%H ﬁmﬁT

be rendered sterile by use a sterile’injectab
phaedacgotica campositiomsi af gheagtecttttonf |Extamatascoxﬁ phatmtaachta;tllly}mceptable

r heat. Al ern tive ceuti ) )
nQgiagas in e BRI O RS B By Soap Btcatsid. ysteine
hyRESBhYride! diaR bttmfate hldatoh ﬁfétabﬁ‘dltﬁt%bécﬁtuﬁﬁ @l!ilt'i?eczﬁtditth@ dke; oil-

conposi tions for adm ni stration by inhalation wll

solupl¢ erdioxidapes, sushtah esdodnpalimitute. Retydased hmrowapwmebutylated

T RO R R Gl B el Eh P et

chlelalﬁﬁF afentd sGélyaspomidecid, BialeBédiainR@idac@@y acld, sarbitol, tartaric
simlar delivery device. Wen adm ni stered by

acih AP PR a¢idi i the Bk sSeatingagents frdehiets, cafpﬁales pills and like,

include those used for enteric coatings, such as cellulose acetate phthalate, polyvinyl
acetate phthalate, hydroxypropyl methylcellulose phthalate, methacrylic acid-methacrylic
acid ester copolymers, cellulose acetate trimellitate, carboxymethyl ethyl cellulose,
hydroxypropyl methyl cellulose acetate succinate, and the like.

Pharmaceutical compositions of the invention may also be formulated to provide

slow or controlled release of the active agent using, by way of example, hydroxypropyl
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phar maceuti cal conpositions of the invention wll
typically conprise the active ingredient and a

w@aiovand4es propel | ant, such as di chl orodi f | uor oPEL/KiS2968/086171
trichl orof | uoronet hane, dichl orotetrafl uoroethane,
ctﬁr]bo i oxi de or other suitaple gas. Additigonall

Mt ?ﬂﬂ& FEVATY B IPTORSKIRSS 91 SReTRNY B Mairiesse lpespiicy pndjor
mEARPHESs. Ol &idltiohi B9 %hﬁﬂ%@utﬁa%oxﬁﬁ&%n@ of ﬁfeqméih%loﬁ”rﬂa@)
conprising a conpound of the invention and

onsivnalibtantdin ppmfévmgrﬂ@ni@@m orayibeHatneylatebgd ﬂatbtl@y rbdwe tthe active

ingﬁgesgi?%g,hoﬁg)géfgﬁ 1\?(1@ ing, 8?11?6}1%& %QH g?hsggsagt oolgltegttmaal (t:ract

opidHLING, $it £ Heldydd ARSRLr FRArhylesIsf é}ﬁbéﬁaﬁmotﬂp@@ﬁldﬁg Wﬁich can be
delivery systens and exci pi ents. For exa

usaétnwea)@éﬁﬁer@aw Hancge pidk wax e tﬂhe@éhvm%&egwn@hmbﬁc@ﬁ@cm-
enﬁgﬁgsﬂ Bl f%%%ppf 1§Q‘891Q%1 C\{a th 019 o&ryrﬁl)ll%yof LIX %gicnbed e>ap1plents

o aur a -ones an
I ncatyinbrtiemid ddsagafopab cfdsr cmil zﬁimmbtammdlahcm&er bySystem
Addi ti onal exci pients |nclud|ng gel ling agents,
ﬂléﬁ{ﬂ“@prl@f@a%"}HC%Uﬁfcé?@ab ﬁﬁg}wb@%s@&r@w@ﬁeﬁs solutions,

f )
USSRl SATBESIS 1 AESbAE L PENE R Wi e
andambneradilcemt wud:khamfmr eaamphr wam heothtthehapeu solublhgmg tagents and
I h ft t '
CrR G RS ELPT § L TPEr A998 b el ot HUdpeae] pcetate, benzyl

al@HRMbch Y1 hoFBaR, RADRAL LiyeB1, $006A)1IBhAG B! HIAGEN! SitoRlecd.
each agent | S present In sep ar at e and st nc

gromﬂm@mcpm germwelizh, caster @mﬂmeﬁarm eﬂfédglt/@eroh tetpphydrefirryl alcohol,

[ tan ent| aI r der . .. For .
Bl BT Mo lnd SEH SR ot B SR8 BB Rl ppensions
invaaiend té hﬁraaﬁeéiﬁlgfed@@e FhayUsinfiin SRPYRIHE OFtats PERES (ﬂ)&f@@mple

and equi pnment to forma conposition conprising a

cth@pehigogearylordeaiiols. polyawy cshdencorebitoh apdisbitancestegent .
még%&gtﬁﬂﬁé EfhuidsRE lﬁllﬂ ﬁpﬁg{ahg%r%&%@tbc’en%ﬂteb a?—ggg?’ ang gragacanth,
y o forma

ar rraceu’tl ca acce e carri et
anﬂhm&tmeseuhéneoﬁl conposition conprising a corrpound of
formula I, a second .therapeutic t. an
phar HECOMNOUASY §f thisdRYNLAN ganalpe %%£m1|nf§tqrﬁf garenterally (e.g. by

1n§5'<%ﬂgh{§ﬂ$outa{n@§usc HRARRANS Rfin iR riRHIRAR b foFparenteral

typical'ly m xed or blended to create a physi cal
admintstrateon, mcpw gganals tppixallyr @lnnised Wweth aadiabie stlecle dfon parenteral

.ther apeu aII ef fecti ve anpunt us
o B e B B PEe S A iRy oS! sabifl tow
mblfé@mam ‘gh@almm sfélcﬁrﬁy{)lro@?l@h@ g@@@lap@lty@thmﬁe gly%bu P&detable oils,
bef ore adm ni strati on

godative thttyesid cstaiesughen p&lyhﬁl@atﬁoandﬁhs/ bk@ alParyntnﬁak tegmulations may

also contain one or more anti-oxidants, solubilizers, stabilizers, preservatives, wetting
agents, emulsifiers, buffering agents, or dispersing agents. These formulations may be
rendered sterile by use of a sterile injectable medium, a sterilizing agent, filtration,
irradiation, or heat.

Alternatively, the pharmaceutical compositions of the invention are formulated for
administration by inhalation. Suitable pharmaceutical compositions for administration by
inhalation will typically be in the form of an acrosol or a powder. Such compositions are
generally administered using well-known delivery devices, such as a metered-dose

inhaler, a dry powder inhaler, a nebulizer or a similar delivery device.
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toget her before adm nistration but are adm ni stered
simul taneously or at separate tines as separate

W@ opoH408 ons. When admi ni stered separately, tPEI/H§®N$/886171
are admi ni stered sufficiently close intime so as to

ro e a.desired. th eutic effect uch .
f:’ onp\%@r:? F‘Q}Hg]&%?{e‘gé %@&S@gﬁﬂ%wﬁ%&fmwr fhe
lﬁ%lf&gﬁé’al fc@&%ﬁﬁ&nsao? e iﬁlvsnnoﬁhmw@cmsmm% itige AgiRt S

he kit nay be adm ni stered he 'sane route of
mg;@chent @Idr?aﬂtul‘f@ leqxronwlamn, fuchrag rrilclitlomdefbiommethane

strat ] rticul ar ds of the
i Rk i Ro R asfb ek el BRI e fho! Mftable gas
AddI862E Uthle Hhaghefttstical\SorHRSeidniasy BdRMEe fdiﬁﬁofmfcagwl@ bfdcarmdge
anal gesi cs |s often associ ated with undesirable sid

(neeele ot exasnpley feam gelgtinesoamnpiseng %@ﬁrmquaépf B, inrasipe a%@l powder
sugcg‘@terf s@'ﬁ%ébﬁger I ﬁbaqgtm hbl@ Gﬂdett% gv 1'1191%(16 %S?%%ﬁof exarnple

roes agea ref RESE adverse. ef
laheysaﬁﬁmchently severe to I|n1t t he dose of opioid
anaLg$S|c that can be delivered to patient to a

subophtd SPaIPOLBdErt thesyanian e h?rﬁdaﬁméteaf‘éirff?@éﬁiﬁdrm@%ly using
kol thMNERH P@el&eé@sﬁf&nﬁ%ﬁﬁ' gcﬁaén{s ol ¥Xérﬂ%lﬁ &y Q& V% ent can be

prevent sid thereby 1 ncreasin e ut
adofix¢cheitbpatngaspe cagantrs fsach papmpy]leh@gllyadﬂg pmiyetﬁp]lene glycol

oG oY CH A BBRvATC 0 TR Myt pagefor smila

de'ﬁ%ryl sy Stein© th ddio AP ERIDiBGs 1Y QB RROARNtsO XK TRITRBONRS buffers,
pet hi di ne, codei ne, |hydrocode|ne oxyconti n,

maxhe vdne sudh;ﬁmn@@@d@h@omm&ftms drdesired.ent anyl ,
r em Iggg%rae Tﬁlg rc8m ou na?s é)g ghl§/ Bﬁ/&tﬁtgotnorﬁ,%bg %hiﬁltésncé%gg gnocldmbination
wiﬂe ¥es phaselothd eﬁﬁrmﬁb Agsnta N tBRRFATHEAIN @RS @mPRRhObthis

anal gesics with i buprofen or acetan1nophen Conpounds
ingentioRds piffes nhyseelly oniked with deeethertherepasicragagite domt dm

copRie st TpEH e oo ool A AU EER i
conppsitioas avhhtarcadhniastertdto thx pagdne sinwitancoueiyturneghentidlly in any

%xycodone at a dose of between about 5 ng and about
Or¢¥0 ngy per day. In addition, prokinetic agents acting

Vi a fRCRARHRTS c@%f?@d’nd aﬁ' ok niHa PRI InRRHRRERIth second therapeutic

ant agoni s e used in conbination wth the presen
agcnhmgmvetﬁmnabmanqﬂueas ahd Ielqulpmeepﬂocformg compbdstios cwhprising a

as tegaserod r apri nosapri de, uca rjde, .
cqmgogag Pg&ﬂn a I ﬁ&g%%}%eth%ragg}ﬁg&gwt CA maﬂ? tile ﬁlerapeutlc
ag‘reﬁﬂs %@%e@%}n‘tﬁne{ﬁw{ﬂ{la harrnaceutlcally acceptable carrier to form a

acet ylI'pi per azi n- I-ylfet hyl ] - 8- azablcycIoHB 2.1]oct-3-y

phayrapdeyacal cpmpgs;mmmmprzsl@@ccpm@und of formula I, a second therapeutic

di hydr.o U|noI| car
osfp S BMENG B - SRR Bl 33 i smbasimt s s of
thy bompé¥itie)) 43¢ e@yiddity8nicédbi Bl¢edcltd croal] @?ﬁy'sfcayﬂn}ﬂmed @he physical
or 4-(4-{[(2-isopropyl-I Hoenzoi m daz
Mg AHHEY pérgw%@?m hierapeyiqally icHfeetive amount using any of the routes

démg@é@%kn%ﬁ)plperldlne- 1-carboxylic

Alternatively, the therapeutic agents may remain separate and distinct before
administration to the patient. In this embodiment, the agents are not physically mixed
together before administration but are administered simultaneously or at separate times as
separate compositions. When administered separately, the agents are administered

sufficiently close in time so as to provide a desired therapeutic effect. Such compositions
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acid nethyl ester may be used as the second

t herapeutic agent. Additional useful prokinetic agents
WO p@b0Tda98 but are not limted to, 5-HT3 receptPCT/US2008/086171

agoni sts (e.g. punnsetrag) 5 HTi A receptor

anta oni s ha- 2- del t ands
capded C@@?@ﬁ%&a&@y CE iR I g W@F%& Srefi J{ cgvo Ytherapeutic
ageHRITPFIRIGORAS) be Q&%@t&@d BRI $o e ()?a(ﬁmnﬁsttl‘aﬂf)ﬂl 8€by different
net acl opramde, donperidone), GABA-B agonists (e.g.
robes bbadminist@ion06) , kappa opi oi d agonlsts (e.g
asi doILn nmuscar i ic .and .Mant agoni
oot T SRRy 56 e SRR AR Bty sl fioioi
an@ HRBNY iddr €pcBME h @i, 3k aesah@édSabbee tise YPopioii0hh1g36iEs is often
ghrelin agonists (e.g. Tzp 101, RC 1139). Nunerous
asgafdted with |unéfs@amb1|eégie@rffe§t§éhclt e farsaample, eqyehpajions decreased

t
<05 DB B AP Dl e LSS  UR rcs
advbiss effoste naiy bb suifetargacyeragelirhit she dosbefopiok ajﬂbgéslc a}m can be

present in. a therapeutically effective amunt,

de&wreaﬁ% REtiqnf i 2 ﬁ}rb@m@ékleaelt ferapELsTatian oy a B@W@?%ii %f the
infedoq Wit ey G’idqg é’EI ¥ Ieeﬁﬁge Eveﬁt §8EPR! éj et Jhﬁcreasmg the

I nventi on. U|ta doses erape
utﬂgﬁnf‘d;leadaigmlsagﬂneﬂmpmnmmlanam| on vvlth a conmpound of

t he é,%{e anél %g&ﬂﬁﬁg |3| d 15&28t g}aﬁg{f gl?th?c{qgl%ko)&%s 0%‘[1965 present
1n9&ﬁfoﬁ@§&ﬁ‘dé %@1' ar€ APRRIdd t%nﬁloﬂfhlﬁeh ﬁydhﬂih%?ﬂﬁo‘ﬁ@ oxyrnorphone
optional |y include a second therapeutic agent

pettedioe; @édlnabbhﬁdroqﬁd@ufeontrmg oetxenmmgémdmoaéwm@fentaml

repr.esen ceut.i 0si tii ons .0

el PN RSN SR e B T S
prépdSphes] ﬁfep@icahe AdiBrpticabl, pEit@fbches MPIiinAfont bﬁOpIOId
i nvention (50 g), spray- drled | act ose (200 g) and

angleghies Wik BEeageranigyphane Gomaosngheithe lné’ﬁ@fé?}l copbe used
1nrd%§é'§| Fulé@%% ggﬁpa%%h (5 g5 td acbolu? ?@(?1916 g} Qagpfograi"é?\.fquéea’}d 19g patient,

capsu conposi tion
wih@ar mmﬁemlt&mnpbﬁi dBlal ddaikc @t Eeﬂﬂtaplut@zﬂmeu fes éxzarmlﬂ)e abhen
mnjstration A co oun of the invention
Coélﬁ%ilil Wit gxwaon%t@r 8¢ 9&?%?%@0&&? g %@@be@fgl %31% per day.
and ( I
and I{ﬂﬁ%gﬁ%gg@%g&t@@é Q%e%ts a%tﬂ'{% )xflaa[ﬁ@chtaﬁﬁﬁ@ H%m %hlag \?glpgﬁﬁlg
recapdar antaggniconpas bd us@d in sothbiadéch with thegprhsnticagepamidn For

oGP oAl e SRR B ERBRH s
pri€Tb gt dt [ﬁ%%yﬁlmwws%rbbaﬂld e ggwcme iza;08 [@14-

polyox et ené sorbitan nonool eate

acstvémmra@bvldjelbeﬂ(lﬂbé aﬁ@lcwldSchldp@tﬁ;m}ymmeeridlé@lpranﬂ -3-heorl,2-
ddl}‘l) rg(%gnéhne%-carboxyhc acid {(1S5,3R,5R)-8-[(R)-2-hydroxy-3-(methanesulfonyl-

methyl-amino)propyl]-8-azabicyclo[3.2.1]oct-3-yl }amide, or 4-(4-{[(2-isopropyl-1H-
benzoimidazole-4-carbonyl)amino|methyl} -piperidin-1-ylmethyl)piperidine-1-carboxylic
acid methyl ester may be used as the second therapeutic agent.

Additional useful prokinetic agents include, but are not limited to, 5-HT; receptor
agonists (e.g. pumosetrag), 5-HT;a receptor antagonists (e.g. AGI 001), alpha-2-delta
ligands (e.g. PD-217014), chloride channel openers (e.g. lubiprostone), dopamine
antagonists (e.g. itopride, metaclopramide, domperidone), GABA-B agonists (¢.g.

baclofen, AGI 006), kappa opioid agonists (¢.g. asimadoline), muscarinic M; and M;
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gelatin capsule (310 ng of conposition per capsule).
Fornul ati on Exanple D Tabletsfor Oral Adm nistration

wou@onpashd of the invention (5 ng), starch (5SBCT$008/086171
and mcroscrystalline cellulose (35 ng) are passed

thro a 45 nesh.U. S. sieve and m xed thoroughl
it BOB B P o RS PR (i BT Iy i Gyl
aciiBdtolsyc @ mlmd)fanafgﬁreiﬁsagbﬁlg@qe gov\ziﬁr(ﬁ RENM 30k I S

m xture 1s then passed through 14 mesh
si evidumegs gdchnmaésxagnplpsr olduck dleaﬁp@um agenitsare Bmmﬁmnﬁhe art and

s D RREFE RSt e ab o A0y W cnb G tne compounds

of3hi dfivshBox. OS&oﬁﬂlé)ry@@@ht(sW\@heﬁl idcl0®d, a r@si%nﬁ@\éﬁtherapeutlcally
1%rew ously been passed through a No. 60 nesh

CHy@amay, ihdnayceepnt $hat podyeesithegpeyticplby b@ﬁeﬁmg effect when

co é{lﬁn 3%(6&&{ \%Hﬁ tcg%ggﬁrﬁdsgfetﬂi%eﬁtléna’k__gu%ab%%s%gh% otkfer

thérapdiaial agbﬁtfs adm(ansaére&\dmmnlahmam with Acedppaidng tiod 1ntv|511ﬁ10n are
| nventl on mcrocrystalli ne cel |l ul ose (400

typigy! YFUH%FP“@F Iof t@ioéﬂgé%‘y(t‘i@b‘?ﬁj)l 0 eddagt eari ¢ acid

(5 g(gﬁi]g
for %%cao 1e%l§h?%%ﬁgt%a§ée ormat ?)g?sl nglreqmﬁgﬁ %E@oﬁa‘ﬁy include
asi%oomﬂ,llhatapemtloEa@mpdseieEcn‘tSdragb@— scored Tablets For Oral
Adm pistration A c und ofthelnvetlon 15
cor nEilP U B0 <A R B et TS GUP T ps ahgbositions of
thggg‘etsgﬁqm(eﬁggnng) and nmagnesi um stearate (5 ng) are
oroughly bl ended and then conpressed to form

t?on%@%f?% ,% apl, e G%)?Zz]:?c‘ll{g %s POROBAdihiN-aRGS

et) ation uspensi onfor O al
Ad M Aicempatrndoot thid HlVEmildn:(\ﬁfDrgg, spriyr dxttidd a¢tesca260 g) and magnesium

t hor | xed to fo sus nsi on for. or
stégigh oitBinake MRoRieshe Sty o8 6ol et mpor iRt lgpdet gigya hard
ge‘Pﬁfn cla@sdﬁ»(ﬁo mgl §Pé‘d?§pd%ﬁlon|ﬁ%9 Eeﬁiﬂhl‘é&t s Anmount Conpound

of thelnventlon . Fumari c aC|dOSgSod|um

FEE AT E 2‘3%%%?92%9% P el SRR ot ony

12. 85 cgm]g{elﬁginiﬁ the {nvVamtiter (30 Inbg)Caarch 18Dmg), microcrystalline cellulose
(89 mg), and magnesium stearate (2 mg) are thoroughly blended and then passed through
a No. 45 mesh U.S. sieve. The resulting composition is loaded into a hard gelatin capsule

(200 mg of composition per capsule).

Formulation Example C: Gelatin Capsules for Oral Administration
A compound of the invention (10 mg), polyoxyethylene sorbitan monooleate
(50 mg), and starch powder (250 mg) are thoroughly blended and then loaded into a

gelatin capsule (310 mg of composition per capsule).

Formulation Example D: Tablets for Oral Administration

A compound of the invention (5 mg), starch (50 mg), and microscrystalline
cellulose (35 mg) are passed through a No. 45 mesh U.S. sieve and mixed thoroughly. A
solution of polyvinylpyrrolidone (10 wt% in water, 4 mg) is mixed with the resulting
powders, and this mixture is then passed through a No. 14 mesh U.S. sieve. The granules

so produced are dried at 50-60°C and passed through a No. 18 mesh U.S. sieve. Sodium
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Fl avoring 0.035 nL Colorings 0.5 ng Distilled water

g.s. to 100 nL Fornul ation Exanple H Dry Powder
W@09p0%408 on A m croni zed conmpound of the i nveP@T/082008/086171

ng) is blended with | actose (25 ng) and then | oaded

into a latin inhalation.cartridge. The contents of. .
copiRsYRIRIE PAEE (4rdnQu ARSI ER S g mEbudale (| Ay ehich have
prEPb I, BEdrOfhsEMaNRIuEh 4 NJ. BD @6lsR ). € FQEM AdnORAdAY to the granules.

conpound of the invention (0.1 g) is blended wth 0.1
Afersodingrtte mixétre isepnfipgesssdbup itah%et(nlaahim)to afifpisl gtablef weighing
1Og)he resulting solution is adjusted to pH 6 using 1N

cﬂ]%‘oushydr ochloric acid or 1N aqueous sodi um

hydroxide. Sterile normal saljne in citrate buffer is

Fq fﬁ)&g&m@v@ ki Sve e _Pmla‘ic)"v@mﬁfé%f 20 .
For myl.atnheih dE@RPIR chtiont2B FhE: S56&YstdIBRRL 8LIR1IERN(468 Rls), fumed
Admi nistration A conpound of the invention (10 ng)

silicopabeto de (Iydgoetd gedrteac{d (G my) are thoronsghdy blhn(qesbanldgﬁwn
| ' 2 .l act 20 , d
cofgeet Briout SaF EHUENG 8t BRE BRI bl ended and
th [ - tablet (220
S TR N
| nj e£t8RbEuTOsMHE AlvbAbY 1S Qﬁ@oéﬂ}ﬂs‘c%h gﬂ?mlg;]\é%%éﬁ{éllose sodium
(0.1 ochioride (0.1 g

and oxycodone hydr are
(2bIneg)dlectowd (120 BnghMslodagnesivint stedrate 2 frige prestbonougloy bieh8ed and

nL). The pH of the result] l.utiop is adjusted to
i pongersh b Rt e B P s et ShsorasP oS hTabiGe

sodi.um r%dr ozging,e. Sterile norpal. saline in citrate
Faguimyion; EapplnG adi8an & J9F QU oddminis§iedrn vol une of 20

mL. ' : t f :

o b RARRS L AOofdighly ikl 8 ks fufension for oral
adpiiarstrateeutantaning 08 megomf asove/mgedianhper i0smb wif sedpeesiéror

t he articflsl ar node of adm nistration, can bte used in
t he %ﬁ@r‘i&&, €. . i ' Usve.
Ut i 1$9R)Patig o8 ReINBPBr opyl - ami not et r al Prl £onpounds of
t he FHksiftacsh are antagonists at the nu%9 oi d

r eceprdem ghigridher ef ore are expected to B& suseful for

t r ea¥lcthyl parelianal condi ti ons nedi at ed by0.hdigopi oi d

r ecepvpylpacabeassoci ated with nmu opioi d ¢.éegpt or

act i @iahylatdd.s@garimedi cal condi tions whicless g

anel spRsledoRoluiigas ment with a nmu opi ojxdgs ¢

Veegum k (Vanderbilt Co.) 1.0g
Flavoring 0.035 mL
Colorings 0.5 mg
Distilled water q.s. to 100 mL

Formulation Example H: Dry Powder Composition
A micronized compound of the invention (1 mg) is blended with lactose (25 mg)
and then loaded into a gelatin inhalation cartridge. The contents of the cartridge are

administered using a powder inhaler.

Formulation Example J: Injectable Formulation
A compound of the invention (0.1 g) is blended with 0.1 M sodium citrate buffer
solution (15 mL). The pH of the resulting solution is adjusted to pH 6 using 1 N aqueous

21



10

15

20

25

30

receptor antagonist. In particular, the conpounds of

the invention are expected to be useful for treating
wa@ewensaoef f ect s associ ated with use of opi oi dPCT/US2008/086171

analgesics i.e. synptons such as constipation

ech gas ed H’gg g@ﬂﬁ%%% %]aby%r bd o&;‘h ﬁelgé?]:qgraal salt get 1nnc trate

b&%‘rh@tﬁ&ﬁy&deﬁt@ﬁf&hd&dﬁ@h@@@ﬁnﬁ%@bIQIYSfUnCt' on. The nu
opi oi d receptor antagonlsts of the invention are al so

I
R e A T R e
gastA ebmpewid ofahe tnvamnoﬂ Hatmgcaourcsdafet lydradhtboidic § a0 mey,

ot her In a d|t| |t has, been ggest ed t hat .
CORRSIE Bl Gt &@ﬁf%‘@eﬂﬂ%easg RS2 66%,@ Bivgs @?@ﬁi)e refg@agneswm
stéa%te '(ﬂ‘h% ﬁquo@ﬁglg& BtdnR Y SRAHBR SR Arc&RE t&f RIFH difle-scored tablet

those nu opi ol d receptor antagonists
(2éngpﬂq0ng>os1¢1mS remablet). penetration may be useful in

the treatnent of dependency on, or addiction to,
ForandaionExdnp@sl,: ajecaibdd Fororulgambl i ng, or in

preventin tin and/ or lior
obe t09m B E‘w&gﬁw 1 @r?éﬂ%ﬁwﬂ%% hYdmehlgide 0.1 o) are
bl@i?&ekilv*n’éhyO oy thBuBastdObitr&Shividh ({$3n)! ThE bH'dT tl@er‘ﬂe%{lng
model s, the conpounds are expected to be useful
solutwatip m@usiecttmrpié pasiof ltNNeq@ous hadocldaus edd by 1 rNs@kumeuis sodium

B e B e e YDA BRarrY s pfptel volume

ofddorf@Ni ¢ constipation, constipation-predomnm nant
irritabl e bowel ndronme (C1BS), diabetic and
i di dpatlhpe u@@eﬂtp@iv)ﬁlﬂb@%forra of tlfemmnogﬁ@ﬁ ofdkr%wép@ti% (ijonfree
ny. | hod
baggI %hﬁ%}?aec%lslt’lcatl Qaﬁ{ %]; ?c{lsate) t?gt B sul?ays f;%OI I DA cg%lzln?q i atgt
adinfin@tragunyein bd imd rﬁetﬁeqmaﬁ@mﬁm@ﬂ B@fnpéhﬂmanssiﬁ@mse@ abéve.
the manmal a therapeutically effective anmount of a
phar maceuti cal conposition conprising a
Qﬁ@%rnaceuticalIy-acceptable carrier and a conpound of
i nvention. Wien used to treat disorders of reduced
not i Thet gl-cauboxypeoﬁl -atiagttradim cmitﬂ]E)lund:sxffdhd: invastionedt abt@gonists at
ors t he co he inventj o

thafy Om?}ﬁ'rgégw%gc i riots Sreqepraps pset fa Eedii aredich

cod@itiors %ﬁﬁte‘arb rAu BPlotd RE&EQR sB8fatcdaVith ﬁh%ﬁﬂ& Receptor
other fornms of admnistration may be used.

ac@xayrpleemeémlt donditimns whwheme aweltoratod by embinpns deerrau ppieid
t he. t he i nventi,on nmay. be
rolepfitneteafish TRRHRE By obhe SORehS R i itiaf fre savsggeshto be
useaMigH tfdaﬁﬁ? adRede FRER aBdoctlil Widh Bde FIPIIIE afdlpdsitisst € sP@ptoms
per day w typically be determ ned by a physician,

suph ag paSHpien. @EFCTQEIS@ gasires, ity digr ehdeosting pak, b Oﬁ'@lllgj diansga, and
gatsggesgﬁﬂ% Iil' rgg%}%,q?rﬁgeda %glé’o h(?ld q§£§ g&‘ b5\9 gctlon The mu

wnm
opidid ré@balr an@gadbts vl thy, 1n\tdﬁaoﬁgﬁ alsw&xghctted anisk urseﬁum GhSeeating
of the |nd|V|duaI patient, the_ severit

poﬁﬁ?ﬁ’%ﬁ[ﬂvesl ey lﬁ)q!l%quer oofﬁgdvfc'q% matiligy of the ga)llstr%fmtesrt]mal tract that occurs

after abdominal or other surgery. In addition, it has been suggested that mu opioid
receptor antagonist compounds may be used for reversing opioid-induced nausea and
vomiting. Further, those mu opioid receptor antagonists exhibiting some central
penetration may be useful in the treatment of dependency on, or addiction to, narcotic

drugs, alcohol, or gambling, or in preventing, treating, and/or ameliorating obesity.
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Sui tabl e doses for treating disorders of reduced
nmotility of the G tract or other disorders nediated

wh0a107@m8 oi d receptors will range from about BCO082008/686171

about 20 ng/ kg/ day of active agent, including from

about. 0. 0007 tqQ about 1.4 / kg/ day..,.For. an average 7

kg i comms S g 1%%9&“?%%?% il g hige bSOl (G
trP Anirh@0mBTe 1R ke dpRhd@kic¥Fe RArBbe LsOUPRE tREMECIis@ers of

the invention, the conpounds of the invention are used
the &l traetatausqsi tyi rgdiged meadity owehmaads, insbidimnhunnsn Susle Gl motility

o TR b oS SRR BBl oplon predominan
i@ Bl oS EEy@drami(d-YBS ) dAbstiddlde didphthic EQEEpEsid, Bnd functional

mul ti pl e doses per day. Preferably, the dose for
dyspemtd ng opi oi di nduced bowel dysfunction will range

fro a s

aspagiighopedt Bl B Bbibn hin RS fR¥spd BrABRLIRE motiiy of
the preintestinal ttact Fedmamnial &t npdrid-coppridin\wdmitistusng Whaea

used tq treat a&)\}:})’st -operative ileus, the conpounds of .
meRgna) f{heFPeBCally I feel s apuny o be Pl Rf S Cel OnepiAn Fogprising
a %}ﬁ%@é’e%ﬁ@éigké/ccbga@i Shit |r %@Q%&ﬁi &lﬁﬁ%ff%e in0fHichi Pl e

oses per day. Pr efera y, the tose Tor treati ng
post Wape nsedi to erea drstsdens bf radacgglemétilomnodbeubl ®addbr dther conditions

mERREDY G SR Perg s R DH AGIS B QuBas b eafly be
adeARfictd Ot Bp ROL LRSI Aald HEk Y iPRIRIHe HERS @May%lﬂiioﬁgﬁ ¥ther

the net hod ‘conpriSing adm nistering to the mamma
forheebgstministrationymay beosddy doampmple gfarticudastypebendused ta treat post-

i nvention _or of a ph ceuti.cal c sition
ongEF s e Riaainel BF TihaldTvan by BNt pue sty The
andhIRY 6f atBBREEM AdgmafisttRRe peN¥&B o et tafaCambuPidMilstered per day
receptor antagoni sts. The invention further provides,
willigpieply be deferminebly »phusiayoniheilieht of the repyast eircumstances,
1n51§8ﬁ%ttﬁe{ cdnditfon'TB I[B‘g%leatea, fic ?Fc%sﬁﬁ) gou(f@ gp{dﬂ%ﬁlﬂ atiQn, the actual
adm fAi stering a conpound © e lnvention to The
comgpoad adhtréstenad apd 0§ cklatecaptivity, ant agoweighs and rdspense of the

. inyention are optionally adnmnistered in c i nation
inghjvi _aLPﬂS’teHE fhe %@?%ﬁegfhe&a&a@ﬁsyw%% ﬁ?%theﬁﬂ:%- |
par tdGbRI doséd Fof RERINAE LAY F R dQRIIGhSHIRDBE 91%?%1%%9 br other

wi t h prokinetic agent’s acting via non-nu’ opi oi
disrrdéramesimed Womo rogiond)Fegeptors vaillohger frars pbaut,0.000& to about

tho and conpositipns of the iny ion further
TGk Gy 3o R b il ouh B R @ gt ¢ By keday. For
arORkeRigd 7@nkgltﬁﬁﬁh9thgrw@n@hﬂﬁﬁnm PN g8dut 08888 hibout N80 mg per day

nmet hods of the i1 nvention include, for exanple, a

ofrpstivoezeof reduci ng or preventing a side effect

associ ated with,use of an opioid € in _a.mammal
e ThePhacreCbhmpt Bl et ESithe IR idRRs o e
opdgidGhdliced BoveladidfimcEONPANBA uedd tbhat opioid-induced bowel

dysfunction, the compounds of the invention will typically be administered orally in a

single daily dose or in multiple doses per day. Preferably, the dose for treating opioid-
induced bowel dysfunction will range from about 0.05 to about 100 mg per day.

In another aspect of the invention, the compounds of the invention are used to
treat post-operative ileus. When used to treat post-operative ileus, the compounds of the

invention will typically be administered orally or intravenously in a single daily dose or in
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invention. In addition, the conpounds of the invention
are al so useful as research tools for investigating or

W@ wdpiaes bi ol ogi cal systens or sanpl es havi ngP@IIUS2008/086171
opi oid receptors, or for discovering new conmpounds

havi n pi 0i g rec ractivity. Any suitabl :
) R U e M ATt A T O R RS
ﬁ&ﬁﬁbgﬁiﬁmphq%ggtﬂmrﬁ gkt &iudi es which may be conduct ed
either in vitro or |n viv0o. Representative biologica
sy st Brsingentioamrogsowdés aakidiofl of treaioly ssnaniinebhavmeg udsease or
byt. are no e S ar racts
copibiofSoabims b bRk s aiep ref v tisiio 5% &P
adMifiBteringd S theGhkin@al PihgSpeitaRhY tfecti@dtouRt @ codhouhd of the
and the like. The effects of contacting a biol ogical
inggriog er of 2 phirplaccwtisabtananosiion campopingiadoppesid of thoingntion.
ac %P?éé@ﬂbef%f afol€ d :ﬁ%ﬂﬁds thﬁ‘é Swgr?ﬁo r g H'c?ih rll%hegtor
conventional procedures an , Suc
ant&dhBly, gaiédn‘bslnndn fgthes pryides, dhéﬂeftﬁé Imaihoﬁsﬁﬁ)tagomzmg amu
descri bed herein or other functjonal assays known in
onigid reggeptor gy mapyivals the methodcompsisingad aa@steaag a gpappyid of the

|4 ed ikOnarhingand- medi at ed changes in intracellul ar
in 1@¥%C a en%s#he nonophosphate (cAMP), |igand-nedi at ed

chaﬁﬂ&snunpmndﬁmemyrmﬁ%mhs&sﬁzynnwamnmyhybpmymﬂysémnnmmedhl

and e d es in |ncor oration of anal of
co&&) %lglnl%l ire)k}% @lﬂ%p%g 1% g %x)gegs ncep atlon with
ofi&id @ﬁ@@é@@s o'§ wift f:8kiBiiO Age&lksoat&%g bﬁhfoh%u %Buﬁﬁaecﬂams%s

i sol at ed nbranes via re tor catal yzed exchange o
AGDPrRlinglal mg?slofh@r aspRRt, ﬁmamqik;mf aadaompgah@mfédhfam@@lntlon further

change§ in f.qgliqgrgcel %a ciu m1? n%gr rﬁhln
cogyREBREr AT BHO DT R UBlE 0§ % oPleld gk dpatiptp roinetic
agRHC MiRtetheds R Batdtionliafges f&f@;ﬁh@h@ dtmethdtipstas®loatg or

to about 500 nanonol ar. \Wen using conpounds o f the
PIEYRIEAE P oilcadiceassagiatpd wisBluse plogn eieid@gentiing myawgal, the method

cop RASRE R Ral Y Pl nf SRR aB6h Ak Lo Bh M fine!

1nvﬁﬁbnconpounds i's conpared to the mu opioid receptor
bi ndi n nctlonal ta for a conqound

t he
i nv elﬁtaggﬁmp P&glﬁppq. sp &he 18?59%188 At fChléSte é@éesearch tools for
inved 5‘['11%’ or@'ﬁﬂﬁh&golglro fCHpsﬁrgfeﬁﬁ%lr sy hivng hiu d?ﬂd rd@hrs, or

asp ct 0 i nve t|o includes, a s separ
foedisonlicnBg Nsw cbnmbumdsdlagmgemabplord I@cefptmmwpwty sAny datahle

sin e r at e assa) t he al is o f )
blélﬁg{%&yﬁ@m RN nydith 2 P rEBab b D sugh studies
g%%ﬁdﬁ&&r’&ﬂﬁef BSvitr§ PHOMHS SR@présehﬁﬁvé BRI Hid® Bystems or
have een found to exhibit potent binding to mu opioid

san@éfé;w@a@e gngueh stodies mcludedm&@tsmog miniited hey ocls @pﬂldﬁf extracts,
lIl l%rl?acrtnl l’(I)l ran AR al}/ a Perr%gr?l{neal O(t rr‘gm{gtds O a, 1 rabblt
PV &b PG ARP TP IR By é&l P "Rt 8g0 p%s Faboles,
do"g@ rm@g letc. )cahanwmdes Thefeffdag de@Mﬁta&t[rﬁgl’h Hslawgldiemmﬁ 618da@thle

predom nantly
comprising a mu opioid receptor with a compound of the invention are determined using
conventional procedures and equipment, such as the radioligand binding assay and
functional assay described herein or other functional assays known in the art. Such
functional assays include, but are not limited to, ligand-mediated changes in intracellular
cyclic adenosine monophosphate (cAMP), ligand-mediated changes in activity of the

enzyme adenylyl cyclase, ligand-mediated changes in incorporation of analogs of

guanosine triphosphate (GTP), such as [*>S]GTPyS (guanosine 5'-O-(y-thio)triphosphate)
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peri pheral activity as conpared with central nervous
systemactivity in animal nodels. Therefore, these

W@ 9poUnNs can b e expected to reverse opi oi d-PCTUSMAS/086171
reductions in G notility without interfering with the

b icial.central effects o f anal gesja., Thes
Or.&?ﬁfg-éh SIS0 Led fRYOTANGS i EECERIPT ?%ti}gaedfexehéélge 8@9&&?@@10% for
GBPfanhlBEs, | MAHah@MecdsARY haBodGATRS i B8 uI¥SENGuMabhO US suitable
invitro and 1n vivo assaysS wel |l -known to those

cogRé¢rttagidn oha cormpeund, of Repmaeonddi wehatsliopdypiealy ranges from about

described jn further detail in the foll ow ng exanpl es.
1E%RHE%E§P%h£“P§PP%mrﬂ a%ynthetic and bi ol ogi ca

exaﬁwmsﬁuﬁﬁ%c@hﬁ@hﬂgofﬂmﬁh%%ﬁbﬁaﬁﬁm&ﬁ@nkﬁ%@ﬁfﬂ@&n@ﬁﬁgnmw
are not to e construed in any way as limting the
cospppadohave iieopipidaaedpént activity hendingerdiuaefianel g for fgdest
r Ve [ Y
cofou Bl b0F o WP BN R ec b R SRR PRARS: bincing or
fubetional ay eortaneinipogrdef @k linyveatdoe ot idehtite asst bgapodACHENNhave
acetagnitrile AcOH aceti.c acid Boc r -butoxycarhbonyl

SUp e DN PE ANBHRN ACTDEW HidBh bRiStERshethoBepiEERgludes, as
N SHARRERL Yo B Y chR i dh i ing th iat
e R R el e N TR selRorscn e el (i eggroprive
asedylyy dndatbe tiatlpsiE0OHe etshaata ko HdaTtifyltedt compounds of interest.
L LEhRaretl L. (1 azabenzot i azol s LM LN MM o exhivi
porerlT®idi g oGk amsfér@E#m&@ aMT B TR bBYboriStin Bt ﬁéEerP%trlﬁﬁctional
RT roomtenperature TFA trifluoroacetic acid TH
assaysr dhyufare.theporReaindn b6 thanahcatiby arstpotent et quueid hieesptpr
anftarg%lq}sgs.o 'FE%%%, %lornls)g 11%'5 NG il(n'ﬁ_\elngiro{l %Qve Eelnlilokn%trated predominantly
peripheral activity as compared with central nervous system activity in animal models.
Therefore, these compounds can be expected to reverse opioid-induced reductions in GI
motility without interfering with the beneficial central effects of analgesia. These
properties, as well as the utility of the compounds of the invention, can be demonstrated

using various iz vitro and in vivo assays well-known to those skilled in the art.

Representative assays are described in further detail in the following examples.

EXAMPLES
The following synthetic and biological examples are offered to illustrate the
invention, and are not to be construed in any way as limiting the scope of the invention.
In the examples below, the following abbreviations have the following meanings unless

otherwise indicated. Abbreviations not defined below have their generally accepted

meanings.
ACN = acctonitrile
AcOH = acetic acid
Boc = tert-butoxycarbonyl
(Boc),O = di-tert-butyl dicarbonate
DCM = dichloromethane
DIPEA = N,N-diisopropylethylamine
DMF = N,N-dimethylformamide
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Sigma, etc.), and used wi thout further purification.
Reacti ons were run under nitrogen atnosphere, unless

woeiedravher wi se. Progress of reaction m xtur eBCIHES2008/086171
nonitored by thin |ayer chromatography (TLO),

anal hi gh perf | i quid chromat ography

(anaﬁMS&bLC)_ ang E%l SEE ?ometry Reaction mi xtures
¥ ked—up asthyesctithed specifically in each

reacE‘iQﬂl; comonkthaneley were purified by extraction

and BAREY peri fi dVINON -trettansthy |- € Chazabenaotpeobi (heronium

and sol vent - depehdexrfituoprphosphiateat i on. 1 n additi on,

reacMcORl m »t ur esnedamel routi nely purified by

pr epaeayFve =HPLC)- rhytﬁylct@{rhhydu&hﬁg Mcrosorb C 8 and

M crgsei BDBS co 1@@%{1 gsthand conventi onal
el uegys. Charact e t&fe reacti on products was

r out ly carri e% tr ¥%ti aa and 1H NWR spectronetry.

For maasurenﬁ &%g%a S vvere di ssol ved in

deut ted sol vent P or DMsO-J 6), and

1H NVR spectra were acqui red W t h a Varian Gem ni 2000

| NSTR AT aﬁ&%vé\‘lf@veﬁé%%ha%@ﬁ‘&ﬁrcgnﬁ{b?ﬁﬁl\/s%bb%s (Aldrich, Fluka,

conditions. Mass spectronetric identification of
Sigmapdandedwasd wihéuw gl pyrifieatione &ea@ms avy:rcr omj undei wtrogen

Rk e no S e & Ao b o S0t TS syt by thin
laﬁrtcﬁron% TLX30shals& MBloh BEifiuimbs ll%lﬁﬂ epdhitd@AphY: (anal.

7d|ethl ydroxy-1la, 2, 7, 7a-tetrahydro-| -azacycl op

H?feﬁ)a[an@mém‘fneﬁ%i@@ﬁt@z | Reastipn Ry Kiuges aeqrel Wélfqd-%’ yies@beear

splcifically ineagh reactiop: RSP Ry P eI ed Oy SR YA B Ok
pweificatiel mbshddohrchrik denpovatarct | a@ﬂkoh\ﬁﬁt Mdﬁdﬁ:nt prempltatlon In
7, 7-di et hyl - 5- met hoxy- 1| a, I;&@tetrahdo-
adﬁtwna%‘éetm %‘B%t‘&fﬁ%\[’vetﬂ rRutpRly Bt by Brgpgative HBLGpiypically using
Mﬂ%ggo?tg ens hhe N/hgl%séri) BIS Loluthf- éﬂ%@klﬂgé dnd dco‘ﬂlvétﬁieﬁgl é?ﬁ(ents
tetra-L/-butyl anmoni um brom nol ) .
Chmmtmzanommf(teactmn/msdmwwroatmdl@@a@(@d@uebym@kﬂ amh HqNMR

SR ARy uieBeah sepBlcs Self bt b otvent
(om@mtcm@yorfnmoa& Oid 'HORMR éﬂe@fra Gakead g@ﬁed/\@rﬁﬁ @/ arian
|1 e

h'ethyl acetate (2 x 200 and drie

G@mmaj 80¢4} m@ltmrtler(tﬂ@ W@@n@@tq@ﬂa@wbswat@bn cplnéltwn&;dMass

spgcf‘t?%%e &V% tlﬁ%% on. 0 %gqllﬁgun gﬁﬁgt%felﬁ (Pby ar) ?A%ch[reogglgpl 1%mzat10n
métBod GESMS?WﬂﬁraﬁtAﬂpﬁe@%sygteﬁs (mehrfoliyt e:me; GnodEhaPf | SGRX
and filter cake with were washed with ethanol (2 x 100
ingrymeys @1 ah AgilotRalerdin, Caoeanedet 12000CMYD andrugicng d
overnight to yield the title conpound as a solid. (275
g, -Bepapition ):) 7,70iethyF5Hydrdyyl-1R2 Ty @idahydro-1-aza-
1a, %y@loﬁo#ﬁb[rﬂiﬁh@l’ié]en@-l%ﬁﬂuﬁ;&ﬁk ﬁ@iHQ@ﬁIlMtilEé@erha' ene-
1- carboxylic acid tert-butyi
a. 7-Amino-6-bromo-8,8-diethyl-5,6.7,8- tetrahvdronaphthalen 2-ol hydrobromide
To a flask was added 7,7-diethyl-5-methoxy-1a,2,7,7a-tetrahydro-1H-1-aza-

cyclopropa[b]naphthalene (268 g, 1.16 mol) and hydrogen bromide (1.97 L, 17.38 mol),

followed by tetra-N-butylammonium bromide (38 g, 0.12 mol). The reaction mixture was
heated at 100 °C overnight with stirring, cooled to room temperature and then poured into
stirred ethyl acetate (2.5 L). The product was isolated by filtration, the filter cake was
washed with ethyl acetate (2 x 200 mL) and dried to yield crude product (370 g) as a
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To a slurry of

7-am no- 6- bronp- 8, 8-di et hyl -5, 6, 7, 8-t etrahydronapht hal
wep2ond4081ydr obr omi de (20.0 g, 52.8 nmol) and BCHYE2008/086171

acet ate (200 nL) was added 1.0 M sodi um hydroxide in

t 06, m). The reaction m xtur | rred, at o
i lig. e G BRAGE Tcab i Gt oS0 bbfaRedR 80 c
fofBO%lin 2¢RE RLEILAS slﬁ%)y V\M%%oafég%l Gl t&ﬁﬁraﬁ@r@%b@f‘h and filtered.

m xture was stirred room tenperature for 2

Throfldskwné @hﬁmv a\rlthofverle waoshddd wils ¢ tlslfan%llié XStOﬁﬁnL)em@tt%uewﬁh cthyl
135 | 0
ac%\latfr(rl%\)%@ G APE g bR Dl S ot S 4 56T TG ~o6%

nat 5 0C overm ght. The slurry was filtered, and
the filter cake was rinsed with water (100 niL), rinsed

b. W, b IDiB@RL 8IS doR- 1310 7 7@%&%@9& SRS pRITAHIThAh I MR- 1 -

tcréﬁ)c}x hE Cﬁ%W‘BH e#té!r 3 g). Preparation 2
et hyl - 3- net hoxy-1, 2,

3, 4-Tet slahydf drmapho%di)remo &8-¢[€)h§dﬁﬁrfbﬁﬁ}tctrdmdd)naphthalen -2-0l

a0 5% S48 Tymp heRER DY i, FOR DAY Y oM sodium

h}@%p@@éﬁncwzﬁéﬂ dos ﬁHE) Pry ﬁéhctﬁﬁlt Bixtah® wais Stittéd ¥ 25f°C for 2 h, di-tert-
7-di et hy dr ox 7, 7a-tetrahydro-| - azacyclop

bu’@ié@fﬂb@}lm;ﬁhi . Sern@o{) in @ﬁxyb m@q&e & @&EI) tvap eddedmpg yhe reaction
mlxglgg ag %r 1?%(? %t?fgro]?&g{ng?rnp% ?or ne Imfte & gsoll‘e Zptg‘stnkzth%ss of the

uenesulfona

etlilymdcétat%l'(mi e ) Iepeink 0B IK) Wasaddrd aﬁti ither I%@hlﬁﬁg A0rrQGvas stirred
for 4 h. The vol une was_ reduced by rot arﬁ evaporation
at Fepro sgep S turcesigr 89 AR pil Ber A TKC Rernihs| Lhe lurrypes filtered, and

oBEREL Sk U5 JER LRI 100 0PN A RSSEAL B0 ek g
urfdor vaiZuhmtto gweetheltltlheompdidnel (¢bd8pound (150 g). The
filtrate was reducedto-SOnLand stirred at 0 OC for

2 h’rréebklgzﬁfo%d% 4 _caﬁ(g (%ﬁﬂmtf’llﬂ thé:30RD, PG Ghydro-

fonl acl
- but 0>Pyca2}l %5?

a. nreddyeit \/1~Eleﬁlv'l-78h\tcbd>m31¥mhthnmah ﬁthﬁ%mhﬁdml-naehﬁlelrenﬁ-vl)-
rﬂaxliawme a6ifl rér-dosA Eskerl- di et hyl - 7- hydr oxy-3 - met hoxy-

er {TabeprT 6t g e aBoygong 8 At RS Pl gt arm ne
cyelbptopatsndphthdi@le) 1 @ﬁgo@lﬁﬁlcldat%ﬁt eﬁt%pg 0By, 5“9@% mmol) and

stirred at roomtenperature for 1 nd cooled to
mO@arad (1 BRedL byashdsied @g{ddmlum pdﬁluenesulfonate (13.4 g, 53.6 mmol) and

trif net han sulf ride 50 0.8
o BB OB BT AR 4 SiSeetr o il s s e by rotery
eviafSridlibh RRO-3DOURL YesWBmgSh b fikiek waite SRyl athe brdtuct was isolated by
Addi tional triethylamne (16 rnL) foll owed by

filggdon:ithmblterioeks wanweshed vaeenld ﬁ@ﬁganolc,(ﬁpmlp)op@d(dn@dm gy for 3 h
to‘.?zﬁsld ﬂ%d[ﬁ{é csolnf])p\rg]ué(il E%Ié)rgkgfﬁ]e {ngar ev&asqgguc%gi W Es (l? S}LO\Q{Idsstlgrgd at 0

e reac roomtenpera
o(f foi 2a) filkeetd arandledhoyield additional product (25 g).

b. trans-Trifluoro-methanesulfonic acid 7-tert-butoxycarbonylamino-8.8-diethyl-6-
methoxy-5.6.7.8-tetrahydro-naphthalen-2-yl ester

A mixture of trans-(1,1-diethyl-7-hydroxy-3-methoxy-1,2,3,4-tetrahydro-
naphthalen-2-yl)-carbamic acid fert-butyl ester (195.0 g, 0.558 mol), triethylamine (160
mL, 1.1 mol) and ethyl acetate (2000 mL) was stirred at room temperature for 15 min and

cooled to 0 °C followed by slow addition of trifluoro-methanesulfonyl chloride (150 g,
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Diluted brine ( 1.0 L) was added and the reaction

m xture was stirred for 10 mn at roomtenperature.
wab@okzoses s were separated; the organic | ayer BeEEUS2008/086171

washed wth dlluted NaHCO (1.0 L) and then

trate - O n. by ro \Y orat t 28 0OC.
0. g?? ieepiag t q@%@ I:fthfﬁw oﬁ eﬁ?sﬁl i @as stirred at

0 ¢ @8 1) A&@iﬁoﬁeﬂ dedhanfhitdae ﬁﬁs)%hwgd By Hddidoni@s

stirred at roon1tenperature or 30 mn, cooled to 4 0C
trlélndromqthanewlfooyl chlgrideTh 8.0a) Wad sddwst Bowiyl manedingva sinerature

i ane, .and .then dried under

oy P e PRHRaT 0 TsIE y & LEBT i 1S s T il hour.
Dil@sd BAREENG T3vasdaddedwhd kedehdliodMixkGROHAPWirr@CRE &0 eniRBfroom

heptane m xture ( 1:3, 60 nL) over 30 mn, filtered
temperagiie.e dhe loysrs avese saparatqdo el orgaragi lager waswashgd wahzuted

t o

NEHCOL Y. 1 nd HEBGORCAEGUANG Ash LT TN ARBRHEREDS -C and
stiret tat ooy icngetagure Tod 0 mon dlmiﬂe&(ﬂi%ﬁﬂf) ovas @ddel @hd the resulting

7-ter-butoxycarbonyl am no-8 -diethéI-G-o )
slypgy wawwsedaat?ocsnf%weéﬁmfer phpw-teaple fo 4y agd stipred for 1 h. The
S0 1a§§/e | %éetr%d %&]?dgfrigr?rfa\}rﬁﬂ‘é\’gépt%%ei §1?r(1i_ ef 8klg%under vacuum %a ylglrd the title
copg®uBd (93. ()]_g 3D 7o Ipprigt). ﬂ“ bo lﬁnlttae@‘rp/es altmmemtrata'd] slwmd:d,lml amrisopropyl

wa rged wit.h nitrogen for 5. mn, d then, connect ed
bt AR g Iimer B R et 30y et e e N SRAS
ad@RRRASUFBILQ (ygaggumm%ﬁg@eat ed twice. To the reaction
m xture was addéd zinc cyanide (34.2 g, 0.29 nol),

e\ bR (@LEenY | dRARAGSHOME i BAb L adiriil-nh hithidh- 2%1) carbamic
1152) =2 [« e o A LY Qe phenyt pflosphi no) T er rocene
9.7 1 I}IJI) i t h stirring. The reaction mxture vvas

g,
pur gEdflwirdmathdneodmid aid 3-rerr-butogetrsehylamdiao- 88 -tictrydi6-
ed to roo and,.t hen

o S IO TS B (e L AL B A i Bd in

NWR§nRAAeHrHhAMY RS pnﬂ!atl§99 (rl?blj-)and %%Ir?@ g ﬁlLO l%@ bl Mt room
stirring, stirred f mn at 0 0OC,

telﬁlpbnaew@ dTher: $Déutiqnl wmpm‘gekiewxmgltmsm éu 5wnt1h alwlath@n com@Eoted to

hdtk) & {PS I&? i n_et hanol éﬁéldt :
QP Wﬁ”ﬂms f PPH 6‘{9%%“1’“6%1“%?1 ?’iP@ﬁ“rF ‘Pf’ae%*Hl Y& gPireca twice.
Td e rédctibe nﬁmmac{d%@ 2in@ ¢ anla@@% PErg.2ymol)The

filtrate was dried (21.6 di ssol ved in ethanol (

tistibney! aneivepnb Nunagd oed) (4 e, AhemoRamdeis Lt ¢ 1 ng

A r
b E NP OB EREERES 4 4 b STy S T 1, @hdifon miyture
was puriat with Eﬁfdgallifﬁ)ﬂs-rhld hébltﬁt iil)der 3rt1fd%t31|ﬂ axyHl ° (203,14, cooled to
t et r ahydr o- napht hal en- arbam ¢ acid tert- but I
roe%&temp%tagm mc{/)thsm ﬁ%tﬁr@d Wea%h:@ehé@ The diltsrodieasiion H(“I@'(l)e s

dg%d ?16@‘1}3%9%'31) (3%2 dcdl;ﬂ?n%%fgwc Gth 3titrin W?tﬁ‘rr&ﬂ%¥ ?gnﬂﬁ at?é_’ °C, and

orate non ate
th@8€0Bered. The filter cake was washed with water (500 rnL) and dried in air for 2 h,

slurried in ethanol (1 L) with stirring over 1 h, and then filtered to give the title compound
(165.0 g, >96% purity). The filtrate was dried (21.6 g) and dissolved in ethanol (110 mL)
with stirring over 1 h, and the resulting slurry was filtered and dried under vacuum to give

additional product (10.2 g, >98% purity).
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nmmol ) and water (330 nL) was added and the reaction

m xture was heated at 55 OC overnight. Additional
waomvm4per bor at e nonohydrate (90 g) was addedPErtiS10ng086171

reaction mxture was heated at 55 OC overnight, then

| ed t , d th | d
et PP o Ere e at o R SR T o
L f Itﬁlzﬂi‘hﬁﬂﬂ’ pahthalenyhy) searbamic 3gid areRBRd 458y r ot ar y

evapRiRfiyF-the S3dpatdid 251 afda 1
(1.1 ERI andtet Ohﬂgcogt getﬂg (1261509(m€_’()§0)§n«!é\4¥f%e reggli{%ﬁﬂlano

(Grd &)\Ma@m a8 6p PCefolr Ht mip soditempelraatta menobydr2@ (@8thg, 2800

T t fil d.and. the filt 3
00 SRR G Tt S tiabs TP R MG vy o B BT
ox(e?rﬁghthddﬂ[tﬂlaﬂﬁddﬁﬁn berbwted shohdieydidté (I ©ormedaed 4idBe eaction

95% purity). The filtrate was concentrated to dryness
migiiere avas deatoh aletS e vamigh tl}ﬂn@pqleéd@rq%ﬁ:mpemt@am tha g

1n81’lgﬁu§1% (34?1%2 r%@ltered{ qfafdﬁete f[' @1’3 as tr ferred fo %5 } ﬂaSk and most of
thé e@lwahyodars @erﬁa‘wdtﬂ'}alo&iﬂy avaplo}atroﬁa rIbam fésalﬁhgl shu@fytwd3uiddéd water

(lrlakb@ld(e?h% %fﬁ@tm(“io @Péﬂ%‘iﬂhﬁ 3eapEPRERYC was stirred at room
tegﬁgéra{lﬁ% fc;ﬁl'lr%géftﬁg ?ﬁﬁ? %g@gSﬁ‘ rnngt%}’é Qxaﬁc@E&@@"% - OF f’?tﬁgcarlﬁ_ was washed

WiﬁMa'va(eZ 200 L pad thert ethy| a7ceﬁiten¢2})0 wals) anddiedd to yield the title
dr| i met hosph saci d- kP) dr ogen
COBYN PG s B+ DB 8% o T 6 Edpegs angl died
ﬂH@P{ze)cuéﬂlC{oSzlib?d ﬁ&cﬁﬁ&ﬂa@ﬁrd&héﬁ(@g% ¥&s, hgaled at 80 OC for
. The feaction was cooled to room errperature and

con ntrated odr%&esunderv%wl% to etgtltle
Ar 0 }4 34
pur |tFFré‘BV %“%thfle“ %ﬂﬂ%@gﬁeﬁa?‘@gr gggie{lls !"«Qﬁgodr

377 '%(la nﬁ;@ttlbfbdof%ﬁnsfh c%ﬁldﬂw&ethghﬁgetﬁo%? 1“1"23)4 @Et&ﬁ?&ﬂa

napktha@nidzylHcrbamec @45 {edi-b Wyl Gtor (39 gs%mn(cﬂ) ethan@l (85 mL), DMF

5T 5 hh) s St fvg iR T Shootgeig )

[hgdﬁ)ogelpb@@a Bﬁhy@hﬁ)sphﬁﬁﬁﬂ@)%lhtﬂﬁlrﬂll) (0.25 g, 0.58 rnrnol) and the reaction
rns di et hyl - 3-net hoxy-1, 2, 3,4

mixggre M@ﬁ@e% °ﬁ?af0é ﬁ4 . BV h)% reachph aeh €oaled 1 toem temmlwure and

co?lgénngll:a %i?[g?}ig%%_gﬁr}cﬁpv&f unq tqsglve %hﬁc Ot%écle clonE)ogn%( 3{ g) thlgh was
usbaphithbad fartherduyifica i@, bia}{fb c[MeHy ctaMdt fob Ut Nes,67 7(28, found
,. 24 mmol ) in DVMSO (105 nl) was added K2CO3 (4.98
3He. THOVYIR rPNRG. FAOmTFLO Gt 1 el i () PHaol £ THD.
d t ty @ d
7.??39@2%&' Yiggl%ég@ d !‘1‘995@153! (tVSa%o@Cifiﬁ 3%@(&0 1H), 3.30 (s, 3H),
2.pd(ddi, dnlkd. DHer9. 4512l;rilH) altSh(nn alIfE t 66-Ide@rim hlél)t hFﬁJésr aHur®e58 (m,

6 0-350C. The reactionm xture was diluted with water
200 L) and i sopropyl acetate (500 nL), and sodi um

Preparation S: frans-(7-Carbamoyl-1,1-diethyl-3-methoxy-1,2,3,4-

tetrahydro-naphthalen-2-yl) -carbamic acid fer~-butyl ester

To a solution of trans-(7-cyano-1,1-diethyl-3-methoxy-1,2,3,4-tetrahydro-
naphthalen-2-yl)-carbamic acid fert-butyl ester (8.5 g, 24 mmol) in DMSO (105 mL) was
added K,COs (4.98 g, 36 mmol), and the mixture was stirred until all solids were
dissolved. To the solution was added 30 % hydrogen peroxide (12.2 mL, 120 mmol) in
0.5 mL portions over 45 min at a rate to keep the temperature 30-35°C. The reaction
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nmet abi sulfite was added (10 g) to reduce excess

peroxi des. Layers were separated and the aqueous | ayer
woer®exi4act ed with i sopropyl acetate (3 x 150PeA/YS2081086171

10% MeOH/ i sopropyl acetate (2 x 100 nmL). The conbi ned

ani c | ayers were h wi.t.h wat 3 50 an
it o St wefer f‘ e@ﬁﬂédwm %@@9 1 sha 88lum
m@t@ﬁ@ﬁmé @EseﬂidE@(H) otr&ﬁlcE ekdeBs &le‘ab'i‘dL Z%rs“w&}: separated and
(mz): H + cal cd for C2IH32 4 377.2 f ound

thg aquedus elpwaSaquU@nteé with isopropyl acetate (3 x 150 rnL) and 10%
3 h th 5 6 t et rahyd
MBR i aRU e B SBieoa budints P BRI HEURA witn

W£t8r7 g 81 30m LB Q2 Ds redcl Naas (Hﬂﬁﬁﬂ) Qﬁl‘éﬂ‘ﬁ#lﬁﬁ\hizgo%taﬂ@ B&centrated to
nm., 6530 mmol) at -5 h keepi n

ng]ﬂ]ér’fﬁlﬁICOtI@ﬁb@ @tgk (W)oW]O@IC¢f% G’zé@Nzgnéﬂ 24; found

uti on was added portion w se over 15 mn, keeping
the internal tenperature bel ow 30 0C, to a sI urry of

rans- ( 7- car banoyl - d| ethg-I 3- rrethoxa l,2,3,4-tetrah
ydr oPEEPRYHINeh; trzn Hophidiethl-ormeshoxyh 6,7 8-taralyydro-

(12m@l@halm2mﬂpquanac@tmw@| (500 nl) that had been

|
FoorrreatSLtidl 7 S, SR b [kt MR Mol g8 362 L.
6339 niab B ay-e\@padt ath laepinkgtthy IntandttahperiR@Obatby 208€. The

added and the resulting slurry was stirred at 0 QC for
re@&ﬂ%& pplutiqn vy adde ﬁaﬂ@m%}ae %*—rw &g, kasaingtbg BEgEn ferprerature

b%ﬂb?gegoﬁmﬁlﬁﬁ éﬁtg‘? atio pgangoc]‘gr%b%ﬁllec ac“ﬁé{hbi}Mi 234 -Retrahydro-
naphthiaten&-phreaphmesied te@ft-butyl- ghey23. @glﬁﬂ7 resibBrand cthanol

(5% p}tl.é ﬁaé%(’igé @2 c‘tﬂglepdgg gé 6Cn‘gd15%qggr?& n rnlxtuge WQS ;}cg’r%dn? I1rc20’m
tepBRENY Fortat, had ¥eHhikad o 549 ML) %\%ﬁa& QA Rt Qitﬁ)ﬁ acetate

and/7 ni trophenyl chl orof ormate ( g, 0.496 nol
(280 ddad voseddadsand the k@ebmg glurtyevaswtisredat 0 £ € fpedGmin, é"lltered and

bel ow. | jyr e was rued 9, r.oom
G ity (e ARG oFRE SO B R B Bp PG DR R s o
whitedolide was added 1.0 MHCO in water (300 nmL). Layers

vvere separat ed. The orgam c Iayer was washed with I'N

n [ fi r
concbitPRuftly oCarbriCat Fyiokpinst LEEF B phenyfpenst ester
dried numiheer ofv (alé)ahphé@d@ﬂmaolt(be 6tg, 0I496@1®er<pyﬁdmé 405 gL,
I [ 1 I :

O.?E?(Sl?loi; a%%&%ee‘[gylgtvevgg@dﬁﬁuepar Hg?))yvag c(eol?d & 9 g€ jand p-nitrophenyl

AP RRARRRNON ! $ASs ménGHsRAYYd difer 86 nfhn RO fhe-infehdl - 3
O %gm)y? T Q?ﬁ{/ S3- et hoxy- 1. égsg ein
temperagtre bélgarso’thaPint feadtmn-r2ixude sab am'rmechtoi rdom temperature and

) -] - -

sti§r7ed)for| 2 l?.h %g)ﬁlle r%gc }/oln rg&t[u% was added 1.0 M HCI in water (300 mL). Layers
were separated. The organic layer was washed with 1N HCI (300 mL) and brine
(300 mL), filtered, concentrated to dryness by rotary evaporation, and dried under

vacuum to give the title compound (140 g) as a clear yellow oil.
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A m xture of carbonic acid 4-nitro-phenyl ester
(7?)-1-phenyl -ethyl ester (102 g, 357 mmol),

wa@290007@ddsret hyl f or mam de (200 ni) and tri et hyl BERA/H82008/086171

(32.7 nmL, 235 nmol) was stirred at roomtenperature

a retemsiingt - B ooy S plen-tr ey b Rapiiahudro-

I ene‘l@-l’é]&?lﬁ'éﬁ( 1CREbONig aﬁﬂl%@‘dﬁydr ochloride (100 g, 320
a. . 35)- ’}—Chfbagiorﬂiﬁ hydié @y imaunm e <6329 3 ik tr Riro-naphthalen-2-y1)-

i | 1 | _ 3 Mol ). The reaction
Gl W B RE Lopie e for 5 h and then stirred

at ra mtxtuee'rqnﬁsaaahqmcea@d/ émitirgrpbenyApperdy) rtaghehyl-8bghasfer (102 g,

3370get; MR i et B g 2k Sl G 38 S qpmoD

whsh@itrcBaF fdokl R ra@tﬁ% %@I'ﬂ _I%\ft hyb tK%CI%&@Hoﬁ rhiktuee Whs addéd rrans-7-
diluted brine (500 e organic | ayer was washed

anpne+s.4- meﬁha'dalérr(lgh%%@é 7n&)et1@hﬂdf9rﬁaeblthﬁketl¢r2NdQQQ@S’hC pid pmide
nt r
RN b B R BB i 3BT bt gty amine
(98/.@5‘1nEt7(Brrﬁﬂ1013t The @gactiNpEx Aty s He@fed&@ 8570 foif 5 htagd €@n stirred
and dried to give the title co ound (48 >99%
at EPRIPTEBICTAE VST APRFOARClyTHES pf ’Fhler wg?magffﬁew
|

il oh i AT kB B! ol b B iyl then
p%mmd&blvmen}eﬂﬁiﬂ alcctege @l .5 i) ekd dilwted brind{SOH ndt)hThe organic layer

wiy e 0oL oo Rt CEn S0 any Bst wib S Bimats pbfGgtven

whsSko98d 8 Fcﬁa@tevgpcggld%f B&bluthds ettt 8” gcefteﬁé Wegé)adﬂeﬂ and R&ulting

resulting thin slurry was stirre m n and
shfriry wes stitred dt aigdkm gamapeirathtedfor $Gken, vﬁémedm@mdm give ¢hatytlc

acet a ; ield additional title conpound
Coflﬁ)oimé;&%%’ h/S?“H Bﬁfatlﬁﬂ 03%/?‘6%?’5 cal purity, 38%
c OanHbe@ltrﬁte%@)wasﬁed with 1M NaOH (200 mL) and then with diluted brine

(66' ,761-7- Am no- 8, 8-di et hyl - 6- net hoxy-5, 6, 7, 8-t etrahv
Qatr H0ap hiViest @ﬁtélezsowmbwsynen@vqtbadromy@@am@tm yielding a thick oil

oSDHETLTR 55 T sASARTIRL) AFRCARE, S5O o v

addeé E)mmgletré&tlbmhﬁitﬂﬁi wﬁﬁﬂ%ﬁ%‘eﬁtteﬂ &t (bl ﬁ)ﬁ&ér&ﬁnﬁ}@ fof k&) min. The
resul ti na sol uti on was added over 5 mn, 10 OC, to

resplipg thig Jugy Wap g‘g‘rgcgo_rﬁ TR AnY I%S?qu flask and ﬁlter cake were washed
| Chet SR RO 10 5] S BARRLNY i

ankimﬂ9% aptcbabpltr&m,cﬁé%% 20@bmbky yiclkhe reaction m xture was
stirred at roomtenperature overnight, and

b.C@STSMT ¢ At 88, 8-dikR - G¥inethyx -3t @T.B-tetvagdrohdphihal dokFyarboxylic
aeed ahRle( 100 m_) vvas added and the resulting sI ur ry
was stirred at or 30 mn and filtered.

fil t%?et&laﬂb@r%ﬁﬁél%@ﬁe a7 Wl mmodk wigp adde@ diopwiseria eaxan@lc@é%mL
45Y)'0 Q’Jugglt) ?f Buri ?\‘;&? 49 _ﬁ'l%g %\?%ﬁl&%{ah%g?%{qﬁ% {eﬁdeﬁt%?e@%l&p% ¢SO0The

resultlng solution was added over 5 min, at 10 °C, to a mixture of ((2S,3S)-7-carbamoyl-

1,1-diethyl-3-methoxy-1,2,3,4-tetrahydro-naphthalen-2-yl)-carbamic acid (R)-1-phenyl-
cthyl ester (49.0 g, 115 mmol) and ethanol (200 mL). The reaction mixture was stirred at
room temperature overnight, and concentrated to ~100 mL by rotary evaporation. Ethyl
acetate (100 mL) was added and the resulting slurry was stirred at 0 °C for 30 min and
filtered. The filter cake was washed with ethyl acetate and dried to yield the
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was reduced al nost to dryness. |sopropyl alcohol (20

nm.) was added and the resulting thick slurry was
warieoadog or 30 mn and filtered. The filter cRKBEUSHE8/086171

washed with ethyl acetate (2 x 20 rTL) and dried under

h)gigoclch};o%n&%:/sg{;f% fﬁlw N d@}?g ! I9%n()2(pblglf.?§ g"%tgggﬁt{ns %]1:616 filtrate

wik |_1|)@§uc(eﬂ alrﬁ&l)t to a-ryﬁgss( ﬂog dsgrl aléoh%? (E((ﬂhL 'ioas aadégl)parﬁrfhe resulting
th(c&d;lurm—t)/as sglrgzg f O 1|nH) an 11@6 dT he| f]i-l)er cﬁk@Was( washeq M)lth cthyl

acg ¢ (2 d%%g@j\?ﬁl%ﬁ &nd’er Va@uum7ovgelsmght to ylng adcﬁtlonal {Drod’uct 55g,
>§°7'°/B‘?ur7tly§\m}[‘§ll‘l\§R§D§i'ISﬂ byt & GpprRY (mwm §Hﬁ 07638(1 tﬁi)r alpy d5,9M), 1.89

2-ol To a solution of
(m, le§11199 (7, HyH2Ry(dd- bk BERymL 1H), 3 41 (s 3H) 3. 50 (dd, 1H), 3.82 (q,

1 8t P QST RO B e s TR R R Dt 5 31D

(60 m.) was added a solution of 4.0 N HO in dioxane
(21.Brepuratdm Imtsiys-dvianineph-abi¢thut-@imethoxyi-5.6,7/8-tesrahydro-
st i rmaphghaen2eddm t errper ature overnight, the reaction

et & st PERgRva SRRl ar RS BERRRN I 3 h o

naphthhRnCO EbEmiGadid &) b Zoster [(§HH] 17 cahmdl) idichloromethane
j 5H23NO£2)]9.%50. 36; found lgg le@NI\/R g DRBO 400

(6fpl)) wes(gdged a solption of 4.0 iy HCR m@%ame (21.53ml)., 86gnmpl)aer

ap%%%i&@@& {ng%’ Aﬁgﬁi%né%@%%mégﬂégra% O\Legulgl}é Eh%]reéfi'b’o’n mixture

ws dbdcériehtcdlr talubedares Qirdardzdriddhindedva3bunty gRid)the hydrochloride
1.66-1,50 (m 2, 0.66 (t, J=7.4 He. 3H). 0,54 (1,

salf.of the tile cogrm)ounqb(%ég} éfn(zén INgH] (gpled for C5H2:NO; 250.36; found

250 Qﬁ)lﬁhé}iﬂ g0k, %gaiﬁrgilﬂz)ﬁ(ﬁﬁﬁ)@%é’(s?iﬁ)i&@; LAY d98 0,

al en
= )8 07HArﬂ1HDoéSl $nd28), 1By17- @a, DDAV (5 361),73.80 (dd, J=15.8 Hz, 5.9 Hz,

TSI R ok B e B 195 748 i 280, 1.66-1.50 (m. 210,

t a arbamc acid
0. 661(} ﬂw‘gﬁgg{/@) gt‘%ﬁglE heZ?gg?H% and

2 3SH. |
ﬁét byacion, i %&m%ﬂ ragadgieanse P e
aci dhhshalengrol )-TeAmipo-8disyietiyh6:mehoxy.6,7,8-
r anstetrajififponapighatet2+9l - 6- et hoxy- 5, 6, 7, 8- t et r ahydr o-

a. W@MBH?& qrbleaw?b H{Mﬁjﬂx@cﬁ h{%'EHOQQ 15?_[3 Y. t@t]‘alglgrcgnaﬁﬁﬂ*ﬁa‘len 2-yl)-
d r’Ba)mlc %&H?R?h%h%l%ﬂfﬂ Ekt‘eF HRY (l(zée?b‘ﬁelr 1-ﬁ§%thl;l£—”ﬂ-ﬁ(?éﬁ‘oxv 3-

S en2-vl cnyl-ethy] ester

S an addi tional port| on of carbonic acid

4- ni A gRheNVH @St EEmH02) 8ldiah@ryhregoRyls, &3 8aktr{hg@fdb-Mphthalen-
0.7 mmol ) was added, and heati ng
2-ol hydrochloride salt (1.00 g, 3.5 mmol), carbonic acid 4-nitro-phenyl ester (R)-1-

phenyl-ethyl ester (800 mg, 2.8 mmol), triethylamine (707 mg, 7.0 mmol) and DMF

(3.5 mL) was heated at 90 °C. After 4 h, an additional portion of carbonic acid 4-nitro-
phenyl ester (R)-1-phenyl-ethyl ester (200 mg, 0.7 mmol) was added, and heating
continued for another 3 h. The reaction mixture was cooled and allowed to stand at room
temperature overnight. The DMF was removed at reduced pressure and the residue was
dissolved in ethyl acetate (25 mL). The organics were washed with 10 % sodium

carbonate and saturated sodium chloride, dried with Na,SO4 and concentrated to dryness.
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conti nued for another 3 h. The reaction m xture was
cooled and allowed to stand at room tenperature

wo@pnighs . The DVF was renoved at reduced preRBGUDS208$1086171

the residue was dissolved in ethyl acetate (25 nL).

The .qr gani re washed with 10 % i um.ca ate
T%WSS@‘A?QYYP%\ i %ﬁ‘&dﬁwﬁﬂm%@ I&EJ ang ¢ iﬁf@ﬂ %@%@'&}m hydroxide
inSRALER pad; 8,89 ﬁﬁ%gevsaﬁs alREd. Rd RUGioNasixeirs %k \€ed £ room

met hanol” (6 rnL) an N sol ution of sodium

tehperabié te 3|0nnme@thfam9111 tigg. 5@ “friaqudue agatisl a):ld/(dsnTahwesdadded The

eaction m xtur sst r.red
repg g i v oa foRtefied RrgPhti it 2 eF LGy afgonicril
(151QL)\/W§5 @dg@d The reaction m xture was concentrat ed
approximately 4 nL, and 50% aqueous acetonitrile
( 15 o crugesdiagersemerphyecre pengeate] s prspeatveg BPleraad collected

seé%%ﬁft @ﬁ%d? %@Egmgsa&l%s\éﬁieﬁ' P& lg’cﬂgtoﬁﬁ 1 e%&t&daild separated under the

arat e ved

fo&@@tngmohdﬂubﬁé \Walu@in: Mdrdi@MEE ) AU cotuen; R @W: 5@ mL/min;
conditions: colum: Mcrosorb d 8 | QA 8mm col um:;

SqleAr: apg o S@teﬁw % o TSy wehentaB: E%Vwkpmgl'éﬁﬂ,e, ©0050 GEA;
ol ERERD R 017 o0 B B /s, s Pt beecn e

padldeantrtie ideeomstritd Wmhldwﬁdi et ie00dcd raxsgte! Mac product was extracted
.acetonitrile was renoved at reduced pressure.

infor Geftletomesiangk{ ¥ 20mel- therweanie ﬁmcwé?rﬁ Sred mthﬁ %@04 and

ot dntratdd& AL 61€¥5H swere dried with Na SO and
Cconncreantrg ‘% to g[gve t|t| e corrpounds RR. 435 ng

(39 BRyi4abag ((3|9i%)ylel<ﬂ)|\(bmb‘ﬁ)+ [MetHid cdlod fEXAHEY NO4 39882 50pund

KT S

J=(9C8 H§ 12H) !5'8')5 (d &. §21H)d@|52 %dfcf—i 798022 4 HZZ | 1{1& )48 @7ﬁ82 { iz, 1H),

quar, J=6.7 Hz
5. ZG:(LC@laG JHQ 7 HZI—|)1H)35 %B t(lﬁ1013|-1)12 ]31)33; 56@1 BH) 3 k2 @ﬂf@hd 17 (dd,

A ACH N ey LT

(md 2F)40 .68 (t, B+9.4 HO, i), 0t51 @3#70Q iz 3H3H) . SS: 363 ng (32
% vyield (Mz% [ + calcd for 4H3i NO4 398. 52;

f oun®P:398. mg ( Z-P/NN*F%E% (/NEDIHD FalpdApr €24Hop¥ys P02: faund

sspip 1y (SOl i o g PorEgo g s 7.05
J=IT22, D), 6 B(d, 863,69)( §8ANdd, J=8.1 72 bitlz, 1H),.6. & @412 Hz, 1H),
s 32 kmion 356 gl g Sup' i T b5, b i 3190 %04 e
J:I'rkns.@gsH)b-ﬁzé 1691 2. 410 dd, 3=1%67,(55, 195561 851 FMuen) Or 86t L 1886 1z,

JH)B B5Y-0.Ann6HB. 8- di et hyl - 6- met hoxy- 5A7. 8-t et r ahvdr o- na
pht hal en-2-ol ((2S,3S)- 1,1-Di ethyl-7-hydroxy-3
b. - (BS8I7A5PAYAmilno28 . 8-dicth §lai-mathpdy-G-maphtthalydiv-2aphthalen-2-ol

((28,35)-1,1-Diethyl-7-hydroxy-3-methoxy-1,2,3,4-tetrahydro-naphthalen-2-yl)-
carbamic acid (R)-1-phenyl-ethyl ester (635 mg, 1.60 mmol) was treated with 4.0 N HCI

in dioxane (6.0 mL, 24 mmol) and stirred at RT. After 3 days, the solvent was removed
at reduced pressure and the residual solid was triturated with 50 % dichloromethane in
heptane (4 mL). The solid was collected on a Buchner funnel and dried under vacuum to
give the hydrochloride salt of the title compound (462 mg). (m/z): [M+H]' calcd for
C1sH23NO, 250.36; found 250.2. 'H NMR (ds-DMSO, 400 mHz) 3 (ppm) 9.23 (s, 1H),
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carbam c acid (i?)-1-phenyl-ethyl ester (635 ng, 1.60

mol) was treated with 4.0 N HCO in dioxane (6.0 ni,
wWQ2000%0044Y8 and stirred at RT. After 3 days, thePGDUS®N$/086171

was renoved at reduced pressure and the residual solid

s o) e, B g 1l bed o 2B 2R RE DA R 30 o

n@ly" Bad (AR, wmwaml% 99Hye) s e, mgirlcgsm?przmel 821t52qt, 2H),
he title conpound ny) + calcd for

063136H‘12=§|\K121z23®) 865 (1, duﬁ@szsGHz 1H NVR ( -DMBO, 400
nHz) d (ppm) 9.23 (s, IH),8.02 (br s, 3H), 6.92 (d,
c. J68. 7Rz Anlitd)-8 . 86di6thy{-GrmePhdixy-B6.7 B-tetrahidik-naghtid er(-8-ol

S H)8 ' lfjﬁlo%&%‘_é i flr‘g‘!)@dk‘% O]f% prpe\iiloggétipz %érldf% E@g}z”ﬁ;i]]gd%%{_%‘? -

h er 23 iethoxkD 1,20 455t trikydrel mdpHohdtizn -2 carlfamic acid (R)-1-phenyl-
yh ’Y7|7 7bDAmno 8, 8y|ethpl 6- rre?fh;%x -5,6,7, Eg %etprahy

etlysdre@tehémwhﬁrdéo@io@edaltroé thed erﬁg)mm@n@lm@& petnrisdofmizhdMTH]"

oL B N BPRUEAIRESy OBl R, s g 023

(sCHH)C)&IWC(bﬁQBGII),((?QZ €, JpglerH/zI eHbml 6E§ﬁeZH) Bh’e (rn 1H) 3.41 (s 3H),
drochl oride salt of | e conpoun
3 Qi 0y e SED e 6k £ RGP Sbig, Db TRa s SB80r 621,52

) 23 (s, IH), 8.02
“% wwéﬁj%p%%% t @RE?H?}) 6 61 (m 2H) 3.77
(m IH), 3,41 (s |:$D) I—P
2. 44Preparatipmb: 1253 17oczrwnoxlﬂ>l ds_eﬂsvi-%- et 2,3,4-
1. pAetrabydyarpaphihalep-25p)carbayaiy agid-(R)- lsplyenx!regszl ester (SS) and
J=7. (@ R3R)-3+¢ arbameyydil dt-diethyl-B-m¢(hpxy-1,2,3,4-tetrahydro-naphthalen-
38)2—?})@rbmnm)dc1d (R)-BphenplietiylestenRR) | |, 2, 3, 4-

t i r%ﬁ%ﬁ{vg ‘2@%@?5@%’1‘%&1 ﬁzfé%; -p a aTéTC(Rgcli p%eglyl ethyl ester (7.35 g,
25) 6 ﬁm@afrbﬁmééhnﬁo t%Jgddl@ﬂhgub n%tmtyh%,y 4 tﬁﬁral%ldiloh@ﬁﬁtﬂd]yﬂb’ o)

- napht hal en- 2- carbam c acid (if)-I-phenyl-ethy

cotpatic e@m)amadqwmmhéor&e (68 dAiremakinel HioRBIRBAYL. 38 moD)
h |
indTHELS ) s BOFRE O ART 2l B o B g sooted

anﬂasnhbhl al ®ogr tdmpeankesydrhight C$(£1V@mv&d1€ rém@krddaiﬁkiawadeum and the
13 _mol ) and triethyl am ne

remm W&%pmfiedvtassﬂr@a&eéa ramawe@hymt@g'vzﬂ@% i D?f*(’e(llrd % to
50 ‘%%(Iidl@rﬁ fy éﬁ(fé"ﬁ idid tgo%gi ﬁq% andiit do&ﬁéﬁqeg%@r% The mixture of

erat re overnig nt was r
divacroomea mhstsh[&ratte& by peepaas ve HPILC mdieb’glm&ohcﬂluansg@scrlbed in

Pfé?%%ﬁ@fqg@ 6% m}@r%rl?&%?@og%% §ﬁaﬂ% rln?@(( 250) 05, 4.

8/9 BN ASH{ PurdBradtions UTRadll KbMELWEk p@b%ﬁtaﬁﬂ BRIPRYBzJHaAS give the
separ at ed by preparative HPLC under the conditions

titthecoriobeds.i n Preparation 10 (a) except for use of the

0/ 45> 116 PP LOPDA BT U Bl + B B o

and RROPB)Q 2820 (h:2)9[MeH h@lcd for C,sH3,N,0, 425.24; found 425 4.

Single Crystal x-ray diffraction analysis of diastercomer SS

SS (3 mg) was dissolved in acetonitrile (100 mL) in an open HPLC vial, which
was partially immersed in a 20 mL vial containing 1:9 acetonitrile:water (4 mL). The
20 mL vial was capped and held at room temperature to provide large birefringent needle

shaped crystals of SS.
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title conpounds. SS: 1.4 g (26% (mz): [M-H] + cal cd
for C25H32N2O4 425.24; found 425.6. RR 1.5 g (28%

W@ p02)p764p8Vi-H] + cal cd for C25H32N2O4 425. 24; f oReiiUS2008/086171

425.4. Single Crystal x-ray dlffractlon anal ysi s of

di astere r SS S SdIS
iyliee &1 W@tm@w%ftﬁ% RN @foa [ Singh Epstiayith
d191%ﬁ§1bl?§ d. 5(4 '(5“1%&3@% ﬂsﬁg Mﬂ-ﬁ\é 'rﬁilatfo?i (?”7[’(973115;)90n a Nonius

acetonltrl vvater was capped
Kanpd CAE) dilfﬁactasrnetm ¢qigped atithr aEgﬂaphlpsr cnrystailemldamgéent beam

mgl!ﬁqr lf:%%a? ﬁﬁﬁ%?@fiﬁg 0&@?@5&9& Ui %‘&E@Lgﬁ sotfudres She fpllowing

laRicB gh@nfelfdrStvate dMil&d: Cﬂnﬁ%@ﬁ '1501'ib3(a OIfh‘f'\x)fthQilr;ig‘ns)me AD17051 A,
using Mo Ka radiation (I = 3 A) on a Nonius

b RAppatdncdi 19. 8%2050@«99@@%0,@F;9@@@° wit B0 epphvaleme (V) =

SERE Bred e e PR TR LB RS 5 RO PO o e
krlo@tnt R @@ﬂg@mﬂﬁt&&& BB bkarihy e _/ph@ﬂjrltgr&QJ I is
hexagonal w th di nensions a = 451 A, b = 17.451 A

c = 19.822 A, a =90.00, b = 9§)|OO g = 120.00, cell
volume (V) = 5228 A, gpagé T is P 3i21. The
nol ecul e cont ai ny Nhr . centers. . Fromthe known

R configuration of tlfe &arps ‘b_{earq)lﬂg phenyl
group: the remai ni ngOtwo cenfers were ~dgFerm ned to be

in the S configuration. Remal ning crystals were
thanahaiziad thy cpxctmd everx detaymided forteathitlonS chrdigieation- r ay

di ffract.i on s predi cted fromthe derived singl
cr y R PRy Pl b PSP R Y GBSyt Al x-rey
dlgirdecggl? g??ig\rfl)%:gﬁgd\ﬁgﬁl tKe HayvRistdol aad bancrp&aksraphic data were in

gopd agmemeot \SItBOUSGQYddyHOV\&ene{r%o&IffY&t@nPG&St et r ahydr onaph
t hal ene- 2-carboxylic acid am de

((2i ls’ne%'ai?:itiozl e m'-%Almimﬁﬁ s*—timth%% Hﬁt%&ys 6,%,82te@ahydro-

, 4- tlg‘; {)ZQQ %&d mme carbam c acid
(7’?) phen eth ester 3113 g 4.0 mmol ) was
tr ea((%mm ?mmbmwlﬂd dlethy enrethexy- m,ﬁtetlabydmﬁaphténl@n -2-

Pl Pl hefh Nl G e o uBRby R S ERR K fha et
in\idxan® 2 Pntli ShidiodBidwaiRed ahRITexxane 26 hoth¥lsplvedth@assiehlotled at

was coll ected on a Buchner funnel, ri nsed with 50 %

regluqeH IPsrsowrE ARG e v dual salid wes Ditwiaicdayiéh 3 Vedichigrpspethane in

S ERUTIAD). SRSl Sy bt BIRE B BB AP RSB 3806
diélﬂé’roh&,thafn@ i Hex2ARE (14) me'laﬁJMihe(d uﬂﬂNS@cuﬂﬁﬁo IgHZa)thd tlﬂ@ DdSl?)lpound
as|8th_5 rg_@l?réde sEH.t-ﬁl 8 52 (m‘/zpl) []}\_/Pjngc%lﬁq gqr ﬁ)l Nzﬁz %W] 19 found
27 THNGR (2DMSD); 40b ABZ) 5 (ppm) 8.19 (br s, 3H), 7.98 (s, 1H), 7.70 (m,
2H), 7.32 (s, 1H) 7.19 (d, J=7.8 Hz, 1H), 3.83 (m, 1H), 3.47 (m, 1H), 3.42 (s, 3H), 3.23
(m, 1H), 2.63 (dd, J=16.8 Hz, 9.7 Hz, 1H) 2.06 (m, 1H), 1.88 (m, 1H) 1.64 (quar, J=7.7
Hz, 2H), 0.62 (t, ]=7.5 Hz, 3H), 0.50 (t, ]=7.0 Hz, 3H).

Preparation 13: Sodium (8)-4-cyclohexyl-1-hydroxy-3-methoxycarbonyl-
butane-1-sulfonate

a: (8)-2-Cyclohexylmethyl-4-hydroxy-butyric acid methyl ester

A mixture of (S)-2-cyclohexylmethyl-succinic acid 1-methyl ester (60.0 g,

263 mmol) and tetrahydrofuran (600 mL) was stirred at room temperature and then
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(m IH, 2.63 (dd, J=16.8 Hz, 9.7 Hz, IH 2.06 (m
IH, 1.88 (m IH 1.64 (quar, J=7.7 Hz, 2H), 0.62 (t,

wQ 2009974488 3H), 0.50 (t, J=7.0 Hz, 3H). Prepare@T/082008086171
Sodi um

Og?ﬁ)éilﬂ) fg n(glpger rmn ”Iho tﬂg ?exa%tlon rrrrl?gtﬂl%x as adg(e:)(i1 ¥ O%tb%pa%e in
te{r%%r&mpambmmwcwlséom ds %{ M#mg Itige ﬁfe,lnsial &AW hture below

ester A mixture of 2-cycl ohexyl net hyl - succini ¢
0 deilw the e hgr nn@gtu@rwz(s@(dd@i YleOR6al OHTmL) drapgise to quench the
dr of
rep e ie GrisHan it R Botoatts b ot iop 0Bl rojary gyaporation.

(TrifRofRRghyHenPans (DO Svagdded ahdQoMnRowaNedhdkd to 25 rnL by
t et rahydrofuran (520 dropwi se over 45 mn, keep

rotae cyappertioal (Trdlyeearegthiyl e@@t@wl@() od) wes agggsl tpéléR:ItGEldﬁng thick
mf‘lﬁ&t tyé Wﬁ%hvgﬂﬂgg%ct'éﬂﬁ O%}ésl%@u ¢ oAEORMSE 8t1§ § o‘&Higrt?%‘ st)e

vvas concentrate

was A@dmm@@ioft QS)QZECYHLOIQ)( l’nﬁlith?gﬂyl Ey/di -Bﬁﬁyﬁﬁ a01d rnethyl ester
% rifl uoromet b enzene was added to the
4 aib

Sl PP? ﬁgnqlhﬁ M (%Hdnkh@aw%?ewvéa§ Vidly pidrsige do-thesreaction
miy FRBAEE D ok Sul GO (3% 21 Amollan PR

bldarbmliaft@@aﬁt g, 2:9 rnmoi)un ehsttlﬂed water (130 mL), and then 2 ,2,6,6-

bShaF GRS ARG B S50 Bl i G B o

sobifirPhHfecokie @b M, P90 rfol BEhE 8AE Bf ?30 ﬂi‘L)(ﬁ Hée%lﬂ’getﬁe internal
added ‘a sol ution of pot assium bronide (2.5 g,

tempolajuraths oatige wf bi-ch G.oHet reaqt@n4nigfure Yasmtirgd ﬁon 15 min and

1 nd t hen 2,6, 6-

D?Wgh&% a&&?ﬁi ﬁ?»‘/ Sk %%Vl Seleafﬁﬁ/gé?g {5 o5&anic layerywas washed
wnmtﬁratequidn@\c@m;b RY),tdne deddiwiihata,80,s0di um hypochl orite

(140 nL, 210 nmmol) at the rate of 130 nL/h keeping the

i nt eFmiie orgampelereruras ddded REOAaPamby fodlowed bEthmﬁéiltlon of
SO n’ﬁ]?& Bm&l%té*@?é,%%?m&l&e ?"fég geagggrna%o%gmn%z?sn %élpo%rlyllage%,qg remove
hdl@ofetic Bas (@HbadL)l\b}t imtﬁgbuamﬁad)nb r'waer (2260) wkpe, adal@l to the

dried wwth Na SO . To the organic |ayer was added
reggtiopsolugion whychy Wiy Binsd %W%%%Eﬁt‘t‘fﬁ@ﬁe@fghé odihg asulting slurry
B ML, 85,3490 2080} I AR AL 1 oo
(65339 g“)o]tPBNMIE(/IaMﬁ(BUg)o& (ppM)t 9r78((ﬁ1 GH) 0/% e 2a<dﬁheale d 33h(en 1H),

reaction sol

L#@derar aHe ?oﬁ‘/%?rééém 1HTr§e21r@§LaH)p é5£$ éﬂ)y3 st (m, 1H), 5.18
( df i ﬂ{é ered; the filter cake was dried under vacuum

over ni ght to y| eld the title corrpound (61 9 g). 1H NIVR

(DMBO-J ) ; (plpn) 078(n§ %\

1.33F l(ep\arqtpbn 141 lI@)‘”ﬂ'@E!n %ﬂ)meti’}’h'é ‘EetBBXX 6,7, $_-Dtetrahydr0-

3. 21maphthalepe-2-zanipxylic aSﬂ)amIBleG 3.8 (m IH), 5.18
a. 7-Methoxy-1,1-dimethyl-3,4-dihydro-1H-napthalen-2-one

A slurry of sodium tert butoxide (21.1 g, 220 mmol) in THF (100 mL) was cooled

to 0 °C. A solution of 7-methoxy-3,4-dihydro-1H-napthalen-2-one (17.6 g, 100 mmol)

and methyl iodide (30.1 g, 220 mmol) in THF (100 mL) was added dropwise over 40

min, and the reaction mixture was warmed to room temperature after 10 min. Water

(200 mL) and EtOAc (600 mL) was added. The layers were separated, the organic layer
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(d, IH). Preparation 14:
*rns-7- Am no- 8, 8- di met hyl - 6- met hoxy- 5, 6, 7, 8-t et rahydro
W(map)hmmb&ene 2- carboxylic aC| d am de a . 7- MeRGIDK§2008/086171
-di met hyl -3 | 4- dlhydro - napt hal en- 2-one A slurry

1,1
weﬁs}}ya dl u Byearé%r(? ]?ﬁf)d@?) éj&lzd:sl%pﬁ%tie%ﬁzg} Eﬂb%l T%L) rfllltl-lglc:i a%gi dried

en-2-one (17.6 g, 100
wilh Wﬁ%“*‘?ﬁ’f‘ p?}%‘f}%é;!he?f%%?ﬁ}élpOﬁ%péfw,) 220 mol ) 1 n THE (100

b MARS 20 fefindhg Y611 AR Bl Sl blagd eact i on

V\at €fo 42(610‘[1@11_()f "&n@tlﬁxﬁﬁl(;l -(309hyit3), 4-\d/dsldB:d¢lHd1apfhla,én 2-one

o DR atolT iR 5y T 7 Gt S B R e el
hyldrédh@drR (@@9 gdwseﬂmvw dhdNRdRE ARt @i e 1oB Qnﬁlbl) i€ water

compound
(175 wét)wesiyhd reﬂctmnrfevhye w3s heatphatdi00Cl forB hapné gpaed M igpever

sol u
STy S ST sBuchir el et i mefhaob g L) o
50( Z5fot 3g mlﬁ 8anmmén) stirfa:drmeRlIaﬁeirmgHﬂ Fheldacries migkdedya cooled to 0
sol uti on of ydr oxyl am ne drochlorlde (20.5

*GrRlld Wanhep @efﬁfi @2 a@refu{l , TS WQ@@O%@F ap(hl%%pgf) and dried
1§%gégﬁm%¢§%QwHﬁ§1ﬂ§@&£b&ﬂ@ﬂﬁ¥§#§e was heated at 70 0OC

coo ed inice ove 30 m n. The solid was
cgl%e .
C. ax k

sol iTh u\@aﬁﬁ@{ bienhet:ho&gz 11 Bﬂﬁéﬂ‘ﬂ}ﬁ@ j-dnmiyato- lleﬁﬁﬂﬁleWLZ-Bne oxime
caol d _net hanol égo m.) and dried under vacuumto gi ve

(1p R t7ptn]1r@01@ a4 111@) wagpdded diethylamine (18 mL). The reaction
mfx& % )coélle @%Xn% é O%%H{t%h of ﬁﬁn@iﬂaluﬁnﬁ YT nfOTHF

Az A cycl opropa ene To a soO on 0
(130 rrt, 208 yarhol) was H&tdd)slovﬁy@vdn 2yairotol cohtrolapt haé eﬁhﬂir@gea
oxi e 5.3 g, 70 mol) in TH

evg %@Hyf%ﬁﬁeﬁ%thnfekﬁq_rf Wafrﬁeat%%?&q( &nf%ﬁ]nh% aﬁg@ew&so &ge}d&laﬁm
IGPEg)O?@ g) atﬁlgle Mn%iqiit@tplc(@ O@EnL)'vHﬂé Hdn elﬁ% @gl \;/vere washed

in T 0 m., 200 mmol ) was a
wmlw EtO2R0 (4 08 mh)mht: combinied orgne laﬁerh yvdra)\gmheémﬂhwatctrﬂ x 100

e B0 ot s e MR S0 B Seg g kv e product
(1arsd%3 Etr@éerddd %@odﬁ@ wiediSsorddad EtORL (S0 indl) WREr8ctWRSNE®.1 N HCI
th Et OAc x 100 nlL); the conbi ned organlc | ayers

(10 neL)mréagh@@t w3 N Hﬁt @25 (i )x Sq@ummg)boam@ ( lgb ﬁén(rucﬂbwas added to
the %Qegu ggru\é\%ltcE YRS § ric‘tea?_ﬁlgh %%%8 lap { 2g II%L) ige\llnqc ayers Svere
cothssal, ‘dﬁé’d with eGP0, {alédnotntrat@Xb rodad thel tivie tdﬁm@mﬂd& dsiGh oil (10.1
g) which crystallized on standing to a tan solid. (m/z): [M+H]" calcd for C;3H;sNO
204.14; found 204.2.

d. trans-(7-Hydroxy-3-methoxy-1.1-dimethyl-1,2.3.4 -tetrahydro-naphthalen-2-y1)-
carbamic acid fert-butyl ester

Using a procedure similar to that of Preparations 1(b) and 2(a), the title compound
was prepared. 'H NMR (ds-DMSO, 400 mHz) & (ppm): 9.04 (s, 1H), 6.83 (d, J=8.2 Hz,
1H), 6.69 (d, J=9.4 Hz, 1H), 6.65 (d, J= 2.5 Hz, 1H), 6.52 (dd, J= 8.2, 2.5 Hz, 1H), 3.50
(m, 1H), 3.45 (m, 1H), 3.30 (s, 3H), 3.15 (m, 1H), 2.55 (m, 1H), 1.34 (s, 9H), 1.16 (s,

3H), 1.00 (s, 3H).
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(100 m.), then wth 0.3 N HAO (225 nL). Sodi um
carbonate (8 g, 75 mmol) was added to the aqueous

WO 2000/0764b8 ch was extracted with Et QAc (4 x 200PEr)S2008/086171
Organl c layers were conbined, dried with Na2SO4 and

(%f_b.gm_[‘lml&q_&&‘ézl_eﬂ@tor C13H17NO 204 14 found 204. 2.
d. tyansa %?oc’é@ut@rsﬁfﬁgar’tg’tﬂﬁﬂ)m%ﬁaraﬁmﬂs Abyretd)ydnd 51 tl?tile"'

-tetrahydro napht hal en-2-yl')- carbam c aC|d tert-b

coptognd Wes preparegr @eed UMeE] whlcd fort Gotlhdtb0o849.21; found 349.1.
Preparations | (b) and 2(a), the title corrpound was

f. prapd7edninbkh-MvRoky-SDIVE et & MR} tetdal{ydpomaphtBalede-@ sarboxylic
| dd)d arBid83 (d, J=8.2 Hz, IH), 6.69 (d, J=9.4 Hz, | H),
6.65 (d :
| H) oga g]@rrélm% tqap;%7 gargbgrn?y'll m%hoxg-lsbd{rgethyslr_b,?ﬁ gz -tgtgahydro-

nag?ﬁihafe'ﬁDZ ylé cadaki adlwwt-ﬂutg?ldfes(e? (9. 9 2@-4 Hond1§ in ﬁUM (100 mL)

.carbamc acid tert-b ester. Using a
wmanide«ﬂélﬁ‘éHﬁl mi digkarted 26 Indlt, 160 ninelp alloa/ﬂy ofilsc 2ad)on BxE)re was

st R ABRGPT  brosBraimonde datesy, BiRRRAGE A B 28 MDY 30 min,

filkcRéE Pmbot WMth DM (BRUBAAY), @nddHbdBIdRY hadwubh. EBadd?{(TG0mE) was

ronapht hal ene- 2- carboxylic acid am de To a slurry of
addagheng thsé@acbawyxm@- et mwlttatqd—lmdn@wwuml to 21v3, the Héll salt of the

tltP cdorérg)%agcri] % 3 4gfmsoa} \Svﬂltg %ba%%) nﬁ\;’ﬂl\}}i‘ c&iﬁé IEF% 2 249.16;
fohﬁTd mmxdﬁﬁNm(dziDM$@Q4mﬂ32)8|(ppmy 8.1BG, 3}{9)@@00@, 1H), 7.92 (d,
concentr at ed

- ar@lﬂ@s@ T 00ash AT 54 1k 41 B2 344 70r 7 S0 0 2, 1H), 370
TP AU by e e FRE AR AR s0

3Hr) )Imlr(g 3s concentrated under vacuumto give the HCO
salt of the title conmpound (7.17 g) as a white powder

'249 ﬁlrep%%ﬁﬁ\'}gs ’ d%&ag,l&%é F’J‘éiﬁ't}’ég %lh?H&?ggtss;er
3. 70& (nlxtuﬁ_ﬁfl ('3%—2 flc%%e}gygﬂf hy S%m%czna&? kﬁn?etgﬂfﬁ%% m§4"1!}1g,

2. 1Hnmol) &l F;céﬁ*ﬁhydﬂo'ﬂlﬁmlﬂ OhiEL) W8 Qirtdd)at rdond&niratid)and theddooled
reparati on

. 3H). :
to gOSé)C 2{%}1@ rAGERY ﬁWéﬂWyWaS@—déﬁ@l Buvlyoranede tegrahedmgiran (4.2 mL)
drgﬁ\ﬁngg ?‘h 1in es%ftgr Ly %9{3@%&5{)@89&/ hro%-%g{oodi}’enw{l%rrbfctlon.

Tl(e&)sacﬁmymb(tlhe Wke EmirdWiTOf 30 odn ni oactcthpdraret hiyd thes teticentrated to
drglgfessgr ﬂ?e’ crude residue was suspended in MeOH, concentrated to dryness, and
purified on SiO; (40 g) using 5-10 % MeOH/DCM as eluent to provide the title
compound (0.32 g) as a clear oil: "H NMR (CDCls, 400 mHz) § (ppm): 3.69-3.65 (m,

5H), 2.65 (m, 1H), 1.85-1.59 (m, 8H), 1.32-1.12 (m, 5H), 0.87 (m, 2H).

b. (8)-2-Cyclohexylmethyl-4-oxo-butyric acid methyl ester

A mixture of the product of the previous step (0.32 g, 1.49 mmol), N, N-
diisopropylethylamine (0.65 mL, 3.7 mmol), dimethyl sulfoxide (0.26 mL, 3.7 mmol),
and dichloromethane (20 mL, 0.3 mol) was cooled to 0 °C and flushed with nitrogen.

Sulfur trioxide-pyridine complex (0.59 g, 3.7 mmol) was added under a stream of
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2.12 mmol ) and tetrahydrofuran 10 nlL) was stirred at
roomtenperature and then cooled to 0 OC. To the

WO 2@e07@m m xture was added 1.0 M borane in  PCT/US2008/086171
tetrahydrofuran (4.2 nL) dropwi se over 5 mn. After 2

MeOH was added. dro se nc the reaction
i DA AT e e SRrd s ¥ e TagregehcHn mighisg was
addedm qrﬁmlen@@& bk TayePREE ValRUSHIH @ 1 HIYORSS) afd) ﬁrlne 2 (2%),

crude residue vvas suspended in MeOH, concentrated
drchdvadsblazséhdﬁb@md fané@omenSa@ t¢ deyngys tapravidesthe @tl%sompound

(0%9’” asaa Sﬁe% 1 8/5 C&l 1%?}%\” %ﬁ&tfh %hetrlé{)%llﬁi 1 Conpgﬁ%gﬁgc%lg
403) rﬁﬁz)?zs @n{)r@ 75'(9 mg $59 gs'TBHgl‘i) 02-2.98Im1 109, A (d@H=18.0, 9.0

H( 5H2 ZCiﬁc(Iddhbidy%L f*rﬁtmzy IIHZL- X1 dat(yy, |1 &Hhé)l WB-08¢ Iyl 2kt er
A mixture of the product of the previous step (0.32 g,

1.49 Htlod\id\ldAhﬁﬁ?&@PéQg%@W amne (0.65 nL, 3.7
rﬁqi di met hyl sul foxide (0.26 nL, 3.7 mmol), and
dic

logieg tharsoqesoofrepayatmid 1}51%%16 eppopdate maghyd ester in
R R I N S A R

Wﬁ’%@kd}faﬂ:glen and the reaction mxture vvas stl rred for
To the reaction m xture was

or ga(l@'@ Cygiehexybretid e Ry AC @leimlqﬂ@rl eétﬁr xfl 1}%1 @?% 400

mfth) Slopef 090 D, 8 PR b1 2B m 30 FOERERE B ED0
HA 1H), fez;as(;sa(;al:dlo Jnﬂm ¢n ngSHl)ssz \1\41t4r(m,|t1 1H94r0tsme® 96 (rn 2H)
purl

wlegxy ]S4 og@_ﬂautyglc@gdgnqéyl(qﬁeq ﬂ)lg\lp Rg@D@j 400 mHz)

it @7%2 ?ﬁMi@ 31530 G [ e BERER I el 256
(dAJ Hﬁﬁyﬁé Hzﬁzhﬂé,nlt% G?Fg?\éﬂ g)t t hle g;?ces_s of Preparation
(5 6} 5&@%6@ SRR e s B YMB R E Bogpr)

8(}(315@3 f@'ﬂs ] ﬁb@'@shm?% ¥es 84 PORA! £60-2.75 (m, 1H)y2 58-2.54

Oy¢l ohexyl met hyl - 4- oxo-but yric acid

(ne i prl: 671H6NMR (1153 1.49 0mudHid), 1&8((ppiof), @8T-0.865(m., BH),

3. 69(?5_; th}_%l@ro(pagg[ O}Q%l@g‘r%f%thgl %;‘E'er( dﬂ%ﬁi\l(%ﬁ?%%% mHz):

colﬂfﬁmecpth%%r&e@& c(ﬂ"ﬁlldeﬁ ew(tﬁ)a 1@(‘@9 W%Xm_&df oxo-butyric

acid nethyl ester:

9. 785)-8; Iscrhu)tyl %oggb@tync 31?4}1 mezhxdﬁst@ﬁd H )M (Cﬁﬁﬁ)slrﬁOO mHz)

sl PR P R e R e
(rr[IEIH}]yll 66@5]‘26(m 31H'b BIR-. @@136H)400 rTHZ) d( ppn) 9 76 (s,
: |I:|)|) (Ré 25130@1%144 oxo b121ty?1% acid metﬁyl ester: I%NMR (CDC13 n})O mHz)
d(ppm): 9.76 (s, 1H), 3.70 (s, 3H), 2.96-2.93 (m, 1H), 2.84 (dd, J=18, 9.0 Hz, 1H), 2.55
(dd, J=18, 4.5 Hz, 1H), 1.64-1.25 (m, 3H), 0.94-0.86 (m, 6H).
(S)-2-Isopropyl-4-oxo-butyric acid methyl ester. "H NMR (CDCls, 400 mHz):
confirmed the presence of aldehyde with a peak at 9.79 (s, 1H).
(S)-4,4-Dimethyl-2-(2-oxo-ethyl)-pentanoic acid methyl ester: 'H NMR (CDCls,
400 mHz) o (ppm): 9.73 (s, 1H), 3.69 (s, 3H), 2.80 (dd, J=17.8, 8.0 Hz, 1H), 2.57 (dd,
J=18, 5.8 Hz, 1H), 1.79 (dd, J=14, 8.41 Hz, 1H), 1.50-1.40 (m, 1H), 1.25 (dd, J=14, 3.7
Hz, 1H), 0.91 (s, 9H).
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(mlH, 1.67-1.63 (m IH, 1.57-1.48 (m 2H), 1.28
(bs, 6H), 0.89-0.86 (m 3H).

w@ 3009270 ny| propyl - 4- oxo-butyric acid met hyl PGT/E82008/686171
NVR (CDCI 3, 400 nHz): confirnmed the presence of

| de h k 9 75 (s,. | 1
5y BB P Sty RentiRpis dhi My bt HMREDC
4@%)35 %9 @*@D(sdﬁ@jom@ @ 319 £80 g@m?g?@om 1852, @7 (dd,

J—]17665 572@,(1111) 1319 (ddoJ-oi- nggqg I@mIPBH) 50-1.41 (m, lH) 125 (dd,
?) t but d met hyl est 1H
R G IR T aCppmy - o 76 (5 18y, 3. 70 (5.
3H), S?—B%ﬁzﬁ 498 d- mtghwmd 2acBidy1 Cokes: IJ-FN&IR @c@cﬂmod iHz) & (ppm):

2. 55 é) J=18, 4 IH),” 1.64- é
copfigne thsqusmcemﬁ)alde@me ‘ZflthM)@ﬁl@%ﬂ 701(503( )but yr| c acid

or et NR)-298 4614088 AR @f&ﬁi‘n@rhg Qe gwhggo(gb’ﬂélmggéo‘rﬂﬁz) 5

(pf)ﬁl) 974@ m)t 3159 (gaﬂa DXD2 8Tk, ) Hpes RRGH ¢maciy] IMEt-heh (m,
(CDA 3, 400 nHz) d (ppm: 9.73 (s, IH),
6%) 8@2(%87@?1)3H)2 80 (dd, J=17.8, 8.0 Hz, IH), 2.57 (dd,
J=18, 5.8 Hz, IH), 1.79 (dd, J=14, 8.41 Hz, IH),
1. SOI’erpéfht((m 17: Spdivin 25)-3-tdnzylexiyéarong/1-Hizcy cloblpxyl0L-Byldroxy-
(s, ]ﬁi-d)mé u’?s)ﬂfémﬂteDl nmet hyl - 2- (2- oxo- et hyl ) - pent anoi ¢
( 3, ¢ :

IH) T@-a aa%@sodxuaam‘; @a@z@gﬁ ” H;Jd}o gls a%tﬂgqi%gw bhtane. -

sul-fznat{: H)OO Dg.In2¢ mol)gllﬂ)i me(tlga)noB@rﬂzWamddﬁdM@lMﬁCbmdﬁ dloxane

ATttt Sa reiC Ry 48 i FITR B g 4340 m.

3.( Bmol)as(ddded anﬁ*éhéﬁon"m&ﬁﬁe Rk Yléét@d @c3ocb O'T&teﬁ*ﬁﬁghte gih®then cooled
1H NMR (CDC 3, 400 nHz) 9.76 (s, 69

: 3.
toreom epperatugy] Whgqsqlwl}s Wopf 1 i‘ Rgeg pif: @ngdls(cmdeqi &ost of the solvent
wé é&o@egéo&%e ﬁma’te Qy %ar(} e%Zpo(rgﬁo @thﬁra%gt%{ea(%b@ HIL:B Gras added

reéLﬁblng'Srnhﬁﬂrk)ﬁrﬁxp’lt}ﬁll‘ob OM¥it white pedoipirxyvad rehpeledky Blttaaiog- Solvent
1-sul fon

WEsgEmOYeq, ebEpe E&Wﬁéﬁt Py Totery £YeRariianging -t yadee highjvgeuum at room

T I 1
toffbidilre ERAINEE 1T G0 QR I 2 as o hick off, H NMR (400
MHzf Dm@: d@ﬁ@Qp}ﬁn)yél— 23 (tZG(PjIDmSl .37 @nzH)yBt18as, CﬁH)( 2. 4B)(n1WaH) 1.55-
LEEneaith ek 13 anvstl, 220y oEi0n g 2 0gma T, 4%0.710.92 (m,

)rl met hoxynet hane (340 nL, 3.1 1 nol) was added and
reaction m xture was heated at 50 OC overnight, and

. t Poetgssﬁl%? l’ Se)ﬁ-cvclohexvlmethvl-4,4-d1rneth0xv-butvrate
Potassium hydroxide (289.6 g, 2322 mmol) was added to a solution of the

product of the previous step (200.0 g, 0.77 mol) in methanol (700 mL) in one portion and
the reaction mixture was stirred at RT for 20 h. Hydrogen chloride (130 mL, 1.5 mol)
was added slowly until the reaction mixture had a pH ~8 (color change from greenish to
orange) resulting in precipitation of fine solids. Solids were removed by filtration.
Solvent was removed from the filtrate. Acetonitrile (1 L) was added to the crude product
and the resulting slurry was stirred at room temperature overnight. The thick slurry was

filtered, the filter cake was washed with acetonitrile (50 mL) and dried to yield a first
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to roomtenperature. Wiite solids were filtered off
and di scarded. Most of the solvent was renoved from
Wa b@9f7d408 at e by rotary evaporation. Ethyl acePel/esyo89@6171
m) was added resulting in nore preC|p|tat|on The
mhi pr.eci pitat renD tion. Sol ven
et RS GhPPPBHT HS 8 by 0 S e By PSS e dis e from the

e’ WRen wdhaRh dRib@ind¥@ MMM to JiCRMbbEMRI ASH Sasty solid. MTBE
overnight to yield the title conpound (211 g) as a

(Sﬂﬁ gk voisladdad-hmdvie ¢eloly W stDMSORIT yvernighinepryinglinzsthick slurry
3.18

w 1c},’3 gza}s_%l’ltgrfd (al‘;ﬁi %51%1 un e’rgbghlva? urh]igf ;%:}_(6 a sefo%% %p A)@Ftentftle

codpound (§5g)1 . "HINMR (AH)MHE; BMID-29: § prd.28 Rid, 1H), 3.12 (s, 3H),

Pot assi um
3.15fs, 2H VI vy hyin, B3 -1di b6 omy6HBLtly2at 89 (m, 2H), 1.05-1.20

9@@?@?5?%%1 ﬁﬁédﬁﬁéﬁﬁit%?@ﬁizér Vi olis ot ep. (200, 0

) ‘on%‘pgrtlon and
P * ‘ R g2—20 h.
Wdr@fgﬁgl &Bh@dd @e. 5@1&9 4M9 ﬂam%l)’Wits) ad&@é tagglagdy oF il product of
unti | e reaction mxture had a Scolor change

the pesmiqys eteni($30.9 8, Dilahge)oly @@Gﬁipmﬁ@lel(?\ Odylee iopé pertion ﬁn@fhe

heféel neenseolllsl r%gctlon rmxgu Wal gtnir%e ¥Fd teé/r{lfelrllt [ at\!elot{]l ﬁddl{lonal

was renove rom on|

behzﬂd)brm&ieé(ﬂ @66l 042t499mﬁfolbdﬁaspfddéw gid tp deatctien frﬁﬁtufetwmnrred at
slurry was stirred at roomtenperature, overn ht. The
ropy; terebetRiwe {priddd. iSolideveer, repwacd by fidatioakdh rafgeRedried by

ro¥§flr§% E}ra% GREIA fah{i eeﬁtulglgigr Iﬂ%ﬁ Vg'cg%n g&J(eﬁgéﬂthléihﬁngh@tltle compound

(162 ). WH NMIS 00V HZODYASD-MAS 7rx2nDxe dmf SIMste 15 (4,201 £23 (t,
whi ch was then dried under vacuumto vi el d about 100(%(
m

1Bk 3dShasitl): 347 (4 3HBE (raoﬁim)mmgl detp amdl Hpd45-1.
61%3);3]'1'2651 X‘ée i, ﬁiv%;i@ﬁﬂ\lﬂggm%)ob% g'n ulting in a

ck slu ere ri‘ed under high

| H) ToBa ilxﬁxt(lﬁe, of3hB proﬂudt%f (d& prB‘H))us s]t619616()l0 g, |4HB 4 nlmiﬂb and

acitogg;n@ (Z]’& I()mvaszﬂqged g) 0¥ ng)‘lgg \Ya‘tﬁr (|1 12|)L) a@dé]@ @aggpn(rphxture was
heatdl: C?t 25 40 (O@Jf‘o122 gcﬁtﬂgle%%{afbﬁre{)l %ia)'e\% 4a(fé1'eg%ﬂ398gxxzé?9 %éﬂaira(,fed and

aci enzyl ester Be 50 54 'nl, 424
thm)tga)nc\dmra@d echshal witls brine yl o) § Sbﬂllﬁnﬂlflsxdﬁtet (7éf7 g, Fés mmol) was

us ste 50.0 in aceto rile
JB5F19 B SyehoRRat v s TIRRE BOHEGALT RIEDRIt. Most
ofTh& §d1{3§1t \Vas recrﬁé\reﬁ r@kd ?bltaﬁﬂﬁ’ ﬁﬁ@ﬁé&(ﬁnt@ﬂ@( lnIL bs added and
Addi ti onal benzy romde (5 mmol’) was

the eksuliing rsturmwasr @m@mabRvammnglé Wae r@pltmgémclatwhnt@ oharry was

ﬁl%grir:ﬁo %}ﬁ fltil qr ca \é/a§ Yv|a§ w1 h acgto\é\ﬁrlﬁ 0(5 fgnd dried under

vaRW@ARAS icldie i Cbﬁh@ﬁuﬂlﬂ(@@() hi-givs \p@ﬁw)m @%ﬁt@lsmﬁd HNMR
yielding the title conpoun

(400 MHz, DMSO-dy): § 7.23-7.41 (m, 5H), 5.30 (d, 1H), 4.98-5.18 (q, 2H), 3.75-3.88

(m, 1H), 3.60-3.79 (m, 1H), 2.05 (m, 0.5H), 1.45-1.82 (m, 2.5H), 1.45-1.60 (m, 5H),

1.20-1.42 (m, 2H),1.0-1.17 (m, 4H), 0.69-0.82 (m, 2H).
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(162 g). 1H NWR (400 MHz, DMSO-J ) : d 7.22-7.40 (m
5H), 5.0-5.15 (q, 2H), 4.23 (t, IH), 3.15 (s 3H),
W(:Bzol)v/()(@ps 3H) 2 52 (m IH, 1.78 (m IH, 6BCT/I$2008/086171
1.45-1.61 (m 6H), 1.20-1.43 (m 2H), 1.0-1.15

(m ér@ggnlf fgmiégl@ %ﬁg@%ﬁgdi di€thyl-3-methoxy-1,2,3,4-
) ataydtspaehalenoy EHaLk2-sEIah gy kpeshal-brtccacid

a. ASRAYUels 0F) A OSHRMBYI- PYHiSth s bBx0- 19,3 M&Tﬂlv@mhaph%%n-z-
aﬁaha%') B Rhbxvinmdthy]-bievic 28deR iy @M HO Tn-water |

and the reactiton mxture was neated at 35-40 0OC

f or 120 hslu’&wivflsocaumt(él -@- C(yQLoﬁeXy)l lmrMMet@xawbomémtane 1-

R P28 @ Rl Ny 5T RRY i as L o m

N&(@Htlﬁ e (7@1 ﬂm)l afd hl@é’r%ﬁctﬁﬂdnkhﬁe KaaGHir QoY hMh Gt RAS To the
stirred at RT overni Most of the sol vent was

reafémmdt%sf Wra@ﬂ@ieﬁ (2 gﬁb?-étmmn &a&dleﬁwé@dnﬁth%y -8,6(7,&-tqtyahydro-
nawﬁtsha?egg- -caﬁ:ﬂq gmd ﬁllil(liet 1'13?(% %k \r/\(j:] %11 3r ! e lgatthe reaction

verni g resul urry V\ﬁ

mfxithrt 628 dnrréch forfapInhiarat R&I,(@di\@fﬁ tﬁi@ﬁhﬁgbmhyur&&e(men igf, 217 émol)
(2 X 100 mL). and_dri ed, under vacuumto )é{eld the title
et potionyy, Thaosestipmmixiure sas gtifipd Rk Soyqraight aftox e first

t\xfoﬁlg&%(%'% 8“/?[\4??01) I}m%ﬂ;h ﬂg%@?&éé@g&mémdeﬁ t?hg é)ilgses] Sxere
sepamtet kg ti. (ﬁ@élt(lﬂiay@r Wil washed Srith, BRI NaQHZ2 5H)00 mL), diluted brine
(2é(_) gg;)éir]gg vglm N%ER)}; E%%%%izéit%\{zas (répnovzeg)t’o ]jrie?c_i g'fu:clig tiglglmtgrrme’diate
(29%) aéda (ladsy @Hbwiof@r bamoyl -1, 1 - di et hyl - 3- met hoxy- 1, 2, 3

tet rGuyld pmdnatp&mshalrifmdlbyybmmpi}aw clopuiatigesphly meinigyl Miggosorb
IO_S(l)y {ld lgpgfﬁllhlgli:ha ) de [fog \%'vvsa\s/Zhscalve(il n H acetonitrile: 1 M aq.

HCACIBO I Wotlreat ﬂl@ﬂﬂﬁemﬁh @Nrtedt with water (0.1% HCl)/acetonitrile mobile
yl am no) - 2- cvcl ohexyl nmet hyl - butyr| c acid nethyl ester

Phﬁéﬁ @ 0s10%p eypdisnt)s daraifipgteps el wirexgmbined Hpest ek fhegicetonitrile
Wa%hlagéc}/n gf\%ﬁcﬁg%kf y(%)oltl tﬂﬁ, ghljwdas aléi 1&?6;&%8 ??& Oﬁm%ltg soﬁ& N%ap%g and

puhfﬁd MrddaCHv b e waic e v(lﬂﬁMeIHIFL(B xanp). t Gembiaad btg@ﬁlc layers were

ture was stirred for 20 mn at RT. To the reactl on
dr;ﬁd)y(m Naznil and gelyent removed to yleld the title compound (16

(6875 7Amn088d|ethl 5678tetrahd
.9) ¢l 23 Yutatrahsidl apjshalen-2-

(sﬂlﬁ'mmoarz @41036mimlet)hvl btnfe'rlpa_aldt ion m xt ur e was stirred

O 9 it o 43088 414 Ll R0 gﬁga{ A5 (A8 4.

tefFabidud-Baphaisal &i- Rrynaeﬁna; 28%1@1«@@%@!1&1 my@é adldn énchliyll séter (12.0 g,
two portion 100 nl) were

25HaepD) Eﬁ@etgmé a@s wéqie@l %@ %N)a%ld@é r’i%lL)t %@ tbff AR Maywe was
05150 0 MDA O

reyoetdiby ratatg cvafdratidnnites iedivatee (((@2nD) aralsisaprgpdssytate (100 mL)

el Jow solid. . : : .
WXS acfde(\{v anc? the resulting mixture was stirred for 15 min. The bottom two of three

layers were extracted with isopropyl acetate (100 mL). Bottom layers were cooled to
-5 °C and MeTHF (200 mL) was added and then concentrated HC1 (~15 mL) was added
in portions until pH ~2. Phases were separated, water layer was washed with MeTHF

(100 mL) and combined organic layers were dried with Na,SO4. Most of the organic

42



10

15

20

25

30

Crude product was purified by reverse-phase
chr omat ography using a Mcrosorb 100-10 BDS 4 inch

W@ 20094076408 ude product was dissolved in 1:1  PCT/US2008/086171
acetonitrile: 1Maqg. HO (150 nL) solvent m xture and

luted with ter 0. 1% tonitrjile bile as
sofveb S Eviegonal D g AR el b b TyLT was SaRATRE he
voh@PLaS tbdubbio RfmELh ﬁtl@@ qtank YIOd ﬁLy\@ﬁs ARIReE tﬂb)/resultlng slurry
rotary evaporation, pH'was adjusted to pH ~12 wt

wasgitireg dfatu@edaidR b fiori ¥ . eHropu@Mtﬁltma@i wer Bitpgen amdt dried under

vehoh IRyt PEROOT G RR Y fod Rl omamEh (£ & 38 2% purity)

asGONRIRLMEI( 16 NvVIR) (PMS@“%}! -HfpR) 0.84 (7319 0R®YIH), 0.82 (m, 2H),
1. 1-di et hyl - 3- net hoxy-
1.83-2. 33601 T.4hgrdr BInd it halsnlGH), 2.40 (m, 1H), 2.67 (dd, 1H), 3.06 (m,

n)(g)'F 3HN9) 16y %50 e, B! SRS Ga. 35094 08 (&, T8 UHLY, 1h),
7.5(51br4ﬂ(1)(, 2%9,(30)h)./7.9e(Harmyl o3 (Ur; Hiedivyl(b3-1#8t hoxy- 1, 2,

tet r drlo 2&3552‘ ‘&ﬁ% nog]l_ ( b’%? xy-YE3b4F
et 'htﬁFr k%i R &@0 PyImey-Rutyrieasdd pgthy!

mxte&F“é was heated at 30 OC for 8 h and then at 25 0C
over @) ghtyclolbsfimefhyl- hu%)xamu c1§ﬁkﬁh?ﬂésté&n/§)§21 ﬁlgpy@gl nfiol),
an

r ot ary evaporation at 25 wat er (100
(6S§é'hﬂ epyiho-§Sediathyl- émhwﬂy)S G- @&dbxﬂramhtha@nﬁéswbomgc acid

o SESB YRR W LE S oD iph PGt P i B rgmon were

dlésb%dnﬁhlchmm@tﬁaﬂ@(nsm&maen&@ﬁiomam) 5S&fu@and MeTHF
(200 nL) was added and then concentrated HO (-15 nl)

trigeioadaehyindpdrql s umpmol) ‘f:ifH adzled PRagesh gddgional sodium

. I r
R B P 2 B MDA T LR i
mbthgl csadr (530emr Yanimsp lwwrﬁddwm W&ﬂjmtﬁdnsb ynd it @aga¢tion mixture
evaporation, ethyl acetate % was added and the
g

wsotiied fiakh .a@em&% &pst rldafgpn S auEﬁ‘ﬁQ soging: igasbqragry(Ofm L) was
adliRS, 4ad gl‘féjregaﬂ) r@ %k Ekt?&téﬂ \9{115 dicWPomethane (4 x ?O mL). The

stirre |turate Product was filtered
orgarde tayar Wasa@mmi aurtlal NMS@chnldmdecethawdu fht oesultBighoilt was dissolved in

i OB Gnestira T et piadSariy duime CBRBOP Py ve
HP‘LQP mac@lo%ﬁccﬁﬁamlﬁg%ureg)r@&u{t Wﬁﬁ@ﬁ‘@olecpatﬁl%hé E%etc?tﬁ)rt&s was removed
at 26d4(ge(( picsquieh. | SRLGT cagbgnate i) .3 g3 1D8 nfmepl) mdp ad@dgmd(thq product

ex{rﬁ%teﬁi '1_1i}t0 (alfgl%jbralatﬁ)alﬁ_é 4%0(%6]“ afiibtlona}(p%%io(nao'_fbspﬂl)um Sulfate
(13 g7 @4(1 ﬁlmdlj"l)fas 43d98 td e aqeddus 1@62®h(chrwas|ekﬂract@(m| e 2:

- 7- Car barmoyl - 1,1 -di et hyl - 3- met hoxy-
dlghlgroga ane (3 X 200 mL). The organic extracts were combined, dried with Na,SO4

anttdectro{lgé%%{e tﬁ%@%ﬁ@!ﬁ?{c&nﬁduﬁ@ag e frecphse Plhleé(é’ I-7g8t 9%1®bu
( S) -@/2)y maﬁ¢xw1mh¢b&n4m PBtem; faundcd 8. 4retth MR $€PCL,
400330 Btppan)> Y (BR 12 1.8 Hz, 1H), 7.50 (dd., = 8.0 Hz, 1.9 Hz, 1H) . 7.13 (d,
J=8.0 Hz, 1H), 3.65 (s, 3H), 3.58 (m, 1H), 3.47 (s, 3H), 3.31 (dd, J=16.7, 6.1 Hz, 1H),
2.97 (m, 1H), 2.74-2.64 (m, 3H), 2.57 (m, 1H), 1.90-1.53 (m, 14H), 1.33-1.11 (m, 6H),

0.89-0.83 (m, 3H), 0.69 (t, J= 7.6 Hz, 3H), 0.59 (t, J= 7.3 Hz, 3H).
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35

(65", 75)-7-am no- 8, 8-di et hyl - 6- net hoxy-5, 6, 7, 8-tetrahy
dr onapht hal ene- 2- car boxyl i c acid am de hydrochl ori de

W@ 2000276398 3. 23 mmol ) and triethyl am ne (326 ngPCBUEB08/086171
nmol ) were dissolved in dichloronmethane (15 nL) and

o bk SR Capbiney il LR Smathatial g
01 1 e geaoh ey Bpieae Y9pBn - Sxph o Imedhbutyrie ack
L

mol ) were added In twe portions, and the
(0r8§amL4 Hil nmlodb un@hm (4% imrly)ewdd frauter 10 45 a[ﬂt)evaSth@etetiaSﬁS °C for

> Bt s P4 oplsdn P e e e b P gt v ecetic cid

andifulalfied ggﬁtépafaewé HPLEOCIRE) fradtifs Meg@edBbihey @ith Waske from
dried with Na SO and concentrated. The resulti ngém I

anggher gins@ol\aaro] sralee ehd bophysmdie pivamlkr idmecsrauad €002 g, 80 %
d
e Y T L

PBNMRJ(H,;UDMISG) vies nﬁﬁl}@\(pp‘imaté% QE(M@eIHpW@Ss{wleI) RO0(MN3H), 7.35
car bonat e s added and t he

1(1.3 9,..12.3 m’ml%l wa ;ﬂroduct
(sl AcRdd SbHa R 08 ke Wi e Aoe(dd. 506 Anpy Had H). 3.42 (5. 3H),
3%@%; 1@}%’)2@'27&8{ GHOs. Rf ‘1{)“5‘76‘{%?226 ¢1h. QHzlf‘ﬁ% A o, 1H),

dto the aque ayer was extr
2.4 (th, Hﬂ);ﬁll%r(m:r@ﬂbgaln@) qs9>(mz@H) ML49 (iT;HE)ot §&LA9 (m, 5H)0 86, (m,

2@;“@2 ﬁaﬁ&%t g&gbdzgge&h]ed]rd ﬁ?eg%:ggpgﬁncsioagn?he free

base (1.16 g, 76%yvyield). (nmz): [MH + calcd for

C2 8 Haxkng ¢ 44 13)-8-1(2 R, 38R d- Carbambyl-1H-dikR y{-GBak thoxv-(2,3,4-
nHZ)tedahp@ﬂj—haﬁtﬁﬁleﬁ&-yl&miﬂo)&-b&clolhéi)ylm&th@l)b(lddic abfd methyl
8 o¢§ger . Hz, IH) ¥ 13 (d J= 8.0 Hz, IH) 3.65

6 1 E‘QPOW‘FE the;prwdmof ﬁmmplf 2714&1%%4? 1@%7 3 no 8285fretb¥h6
!(\th%xy %')6970% %eééﬁ &I%h%plwﬁm%le% §§2%y]hc]ac rr(lgwlgdrgsﬁgngﬁ §e§ve the

tlt&l-d)onﬁ)oanth n/3): [M(+H] caled for C28H44N204 473 34; found, 473.4.

) 4- ((2S, 3S) - 7- Car banoy! - -di et hyl - 3- et hoxy-1, 2, 3, 4
arbamqyl-1,1-diethyl-3-methox KR
t et
g el ureg%%rar%@% AT
ny, 3mm|) I ON NaOH (0.87 mi, 87mm|)
gIét f'(@RQﬂé?)l(qﬂA?_nﬂiﬂ_B 88d’iéihyka(5-®1[etl(d3;y|4é5% M8} teireisy dieatgdhdAéncsD
for xture was coQoled t room
cafbayylie affld@@ldedlilsrda?%owet(ﬂ 6, %Sa%qﬁl@eﬁévaé@é%s?laew d and

diBb Lofle@ithnlR Y4 BHAPRIAh MRardd? £RBnf ﬁl@%ﬂaﬁﬂé
2 b APtk $ o0l

i ned wi'th thos roma 0.79 scale)
Cmmdxybmwhélzemb -batyge uedtrﬂmehylle‘sﬂee((bmmdwmn(ol) 92s gjde80

rols Yl R isihfsmn 0,07 ) i O3B el bR s gy
(Onﬂdzé Od77(rﬁﬁﬁm) &e?%e(c@ﬁrs@ of b |ﬂ) addZtlc%?dl §cdiurh 'fﬁace?ox}@o&lﬁldrlde

(0) 1%)') g) v@s@@de{dd @atugl_gfq_(ssoﬂlurg Rat—l{;pnaﬂe Fhas agdeﬂzl_?u(dsthe g}q):t(lon mixture
was extracted with DCM. The organic extract was washed with brine (2 x), dried over
sodium sulfate, filtered, and concentrated to dryness. The crude product was dissolved in
1:1 AcOH/H,0 and was purified by preparative HPLC to give the title compound as the
TFA salt (161 mg, 53.6% yield). (m/z): [M+H]+ calcd for C,sH44N,04, 473.33; found,
473.4. "HNMR (DMSO-ds, 400 mHz) 3 (ppm): 8.92 (bs, 1H), 7.95 (s, 1H), 7.70 (s, 2H),

7.68 (s, 1H), 7.33 (s, 1H), 7.20 (d, J=8.4 Hz, 1H), 4.02-3.96 (m,1H), 3.61 (s, 1H), 3.46
44
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3.36 (m IH, 3.27 (m IH, 3.10 (m IH, 2.70 (dd,
J=16.8, 10.2 Hz, IH), 2.43 (m IH, 2.15 (m IH, 1.90
W@ Pq09AFHI8 1. 69-1.59 (m 8H), 1.49 (m IH), 1.2B8cTWUSD08/086171

(m 5H) 0.86, (m 2H ,066 t,J74Hz, 3H), 0.58

(188 st D)4 AB) 35580 0y 1. 520508 (m, 28, 2.68 (ad.

J1eur 9'73@{201391@5 h@lsgren@mb zmm@)n %m yah, qu?syw@hhyﬂl) h7-1.59

tyric acid hyl “ester Foll ow ng procedure o

(nE&hp].602. ‘Hs(nngH()ﬁl Po-1i19)(s, Aind r88 08838(nd|2éi)h9l646t9 J 7 4 Hz, 3H),

hoxy 8-t et rahydr onapht hal ene- 2- car boxyl i c
td?;?l)*/# g%’ﬁ?\@)dr ochl ori de gave the title conpound

(mz): [MtH + cal cd for C28H44N2O4, 473. 34; found,

473. Bxanmplerép | (B)F-((2S,3SR)-T{Carbamoyl-1,1-diethyl-3-methoxy-1,2,3,4-

) - 7-t@mabzdyhaphthakine-piamite yp2chdalyexiylii¢thylbutyric acid methyl

t et rahyedr o- napht haI en- 2-yl am no) - 2- cycl ohexyl et hyl - bu
ci.d t h est

tyri - ) . .
i oot R s 06T o ampl S bing (658 T mine-S it bl
mé‘tﬂ&@y 5%Fﬂqgl@f'aﬁ?@rbzﬁapﬁﬁﬁf%ﬁ&ﬂda?ocﬁ 1id a@@affde hydrochloride the title
droch ori de mmol ) was di ssol'ved in

comnohn@msretdpamé (/2 [MLYH B redlcddon@nblaNQ4mM 7338t fouodn$73.4.

%ﬁ@f@wd@%@mﬁa%ﬁﬁ?%%W% TREIRETH Bs. 1. 770
J Q\Rds, )t 732N D@ (d, QTQZZHzml-H) Q. (54L4 mﬁﬁ 1H§1d; 60 (s 1H),
um triacet oxybor ohgdrl de 16

3. ﬂﬁ@d@bu]r%% 517 Hz, th)aélé 1. SRk 3 %%él@rﬁm 2H) 3 03 (m)lH) 269-2.57
d
nligg Sl équo( gﬁri 86 108 O@é éﬁé‘ ‘3@@%@‘{& ggﬁﬁtw—%?gr m, 1H),

|car e ‘'Was a reacti’on m x
1.3®&3. 26>(hf aEm, eldl’)(MI 106 (£)@M), T.RR-00gan i2¢]) ek 64 acI=Tva Bl zy&IS ) 66 (t,
with brine (2 x), dried over sodiumsulfate, filtered,
FdHecOent rated to dryness. The crude product was
di ssolved in 1: 1AcOHZH20 and was purified by

pr epxahpled: HB)-C-[2q(2F,39-1-0arbimbd- L bapahink3-asethée - T,EA 4-
sal ttefrhi}dr@naptithefnyi-¢l hﬂhnéﬁdth)fl] 4 e tilyt-peadamdicf id methyl

C28H4 ) ﬁt%rﬂamiy M/Iﬂléti&gﬁ@rd tho 429,23 4-
%)te%QMn %%ehbgzﬂ 0) gth?ﬁ 4 getﬂ(y'ﬂ)pen anZR ic?c(l)%;}B)

| H) , (64, 76)273%96106 -IdH)thy133 mthpsy 51643 8- t@rah&d@dnapn&m@ns -2-
cagaoé(éfh% aﬁg Pr? Iﬁle or%)dg%p)dlg 2; Réémzlol])d&aﬁ éilﬁ;_@épvbﬁi % (3mL) and
m&thbdol 21.88 n{IMat ddhm te%lp]sﬁa‘t&el ()-1-WBoblity)-4-ckoMrtykriBdeid Aethyl ester

(0(25) 284 |1.|)2§ Zm}lglg %\@s g]gde(gdmo lg d by)trggrhxl'{(mq}ng !_égl) 086 p@l %ﬁﬁ)mrcr)lol) and

o8 by I b, U tndors

adﬁﬁtdhahﬁébi-ﬁasmmhtmai@bﬁtymb aad m@éthﬁ;eeﬂeﬂmm gyeinb wodibmit yr

ic acid
trlacetoxybororﬂsldrlge (0.15 g) were added. Saturated sodium bicarbonate was added and

the reaction mixture was extracted with DCM. The organic extract was dried with
sodium sulfate, filtered, and concentrated to dryness. The crude residue was dissolved in
methanol (3 mL) and 5 N NaOH (0.15 mL). The reaction mixture was heated at 50 °C for
17 h then cooled to room temperature, diluted with 1:1 AcOH/H,O (3 mL), and purified
by preparative HPLC to give the TFA salts of the title compounds.

7-A: (35.3 mg, 10.2% yield over 2 steps). (m/z): [M+H]" calcd for Cp5sH4N,04,
433.30; found, 433.4. 'H NMR (DMSO-ds, 400 mHz) & (ppm): 8.94 (bs, 1H), 7.95 (s,
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ester- Follow ng the procedure of Exanple 5 using
(65", 75)-7-Am no- 8, 8-di et hyl - 6-

woreiohoxo4eh, 6, 7, 8-t et r ahydr o- napht hal ene- 2- car bRXy/US1908/086171
aC| d am de hydrochloride the title conpound was

N PR R L AR TR

3}%)b§ 46'(&& = =16 %65 6$ Hz' Dy, 37407(§ irlgf 3.3 30 §n7ﬁ{H)§§ 121309 (m, 2H),
I H), 2 (s, TH), 0 ( I H),
2 67 Gl &5 O HH)lH)32 Bam( $FD).12H6- 304, (2, 1.92=187 &m, 2H), 1.78-

] %%frn ﬁ) 1;5')619453(%%4% .2%@‘).2,2 Gn. 303085 ¢ ?‘}g.ﬂ%)’, 8:63%t, 1=7.4 Hz,

3;1) @%6:(‘5957QTHZ BH). 1 86-1.59 (m 9H) 1 50 1 43 (m
32-1.25 ( IH), 1.17- 06@1&
(m ’sz) (39 me4 88 owc-f? stepsi: (mégpy [M se:aqdfogemmgm@ 419 28;

fotl 408 DPISMR, (viS0Z0 500 f1aa B o 12,0205 1D 59 DT
7.95 (same Wﬁ}'(le(rs 2 1748 (aoDH)eﬂByl@ HH); Teo bd/IJLBéeran)CA o (rn 1H),
net

3 37T A b o P et 3 o S 11D, 31 4bs. TH), 2.65 (&,
J{l%@@?ﬁﬁ&ﬁ?@ﬁi‘@'ﬁr(mleh&2"1%19)10%&1“}’!{} 1.94-1.81 (m, 2H), 1.80-1.42

tanoi ¢ acid
(nf, &51), 7.37-121Ami, idh 8).83-0i86t(hy BHB.-héet €1okey-bHB, 3H)B80156t(t, ahy.4 Hz,
3’%1)00 napht hal ene-2- carboxylic acid am de hydrochl ori de
19 g; 0.62 nmol) was dissolved in (3 nL) and
met hanol ( 1.85 nlL) at room tenperature.
(5) -Exdmple@t yl - 4- oxo-butyric acid nethyl ester (0.212

?’0 é%éfgomrpﬁ%)%) g\é\oﬂ%ﬂ@q%do%%g%%&)[%q%%%}] éhi)r%%plgge %rgtﬁ]ﬁ ester in place
oft(5)-26&1bQ -erb@)hMﬁ ﬂl(dﬁ:l& ﬁl@ﬂ?’l @stci) TPA AN the @&FwihB€ompounds
course o addltlonal 5)-2-isobutyl -4-oxo-butyric

Wﬁélpﬁem&dhyl ester (0.070 g) and sodium

triagql gié}’ ?:f%g{? fs) @ecérgagéég g?erﬂﬁrl adgled px S0 AL &y dro-

sodi um'bica te’was a e react i on Xt ure
na\pﬁsla&ntz alaingxeh )vetiiyh]- ﬂXﬁMth;ﬂ[klﬁntanglamcﬁi raxthylaster Wag/ 20t r[lMaf:H]
sodiumsul fate, filtered, and concentrated to

ﬁégss 1P act > rf%‘g}dd@1%3 (asH AR EPMRD 19 408tAE ALY (Ppm):
8. é@gﬂ@‘—iH?"rng(t ,'\15@6‘%8((9 . t(%ghﬁ i ?ﬁgsd'lfib‘ M KUTSR 6 He,

heat’ 0C for n’cool 0 roo
IH)eﬁ'ﬁér(m; lllHéz, 3.50 (sudldy 3V46t(ldd,ﬂ_ill6/ﬁ(; ORZHRO1H3, 13 (s, &H)j 3.32-3.23

Rk §F e lhannn@a T hgs B E5b 5y Ghar 4 Tefhoten.

5
1. ?z, Sl;]%)(m% 33;)1 83- Msbll(fﬁ ggk/sd@ @msfx%otﬁ I‘ﬂ%@gl %gp s 31@% 0.84 (t,

JﬁHsHZIGH);Oﬁ%JTZ‘AHZ) HY. 069 (/= 7211-1)12 3‘H)68 (s, I'H,

28 E&S (Ré}ﬁ:%z ((éSi’:g) ?g%ar‘t:)'aﬁmayg II_F d],oe 3|_1i%1et9%1¥_}§ rin2§_%1 6et1iahydro-
na@hl)haleﬁ 23§I'aﬁmi’tg eﬂml] Jl-lrﬂethﬁ pl:ﬂtaﬁoﬁ%c{dm (nﬂiﬂ) [M2H¢7Caﬂc§iﬁfor
CiHé%zé4 84719(2I$} fozqq,i 4|_l|)i) 478H Ng\/lr% (Dl'\_/?SO ds. 400 rnHz) 8 (pprn) H%i 41 (bs,
1H), 8.88 (bs, 1H), 7.93 (s, 1H), 7.68 (s, 2H), 7.66 (s, 1H), 7.31 (s, 1H), 7.18 (d, J=8.4
Hz, 1H), 4.01-3.94 (m,1H), 3.46 (dd, J=16.6, 16.6 Hz, 1H), 3.38 (s, 3H), 3.32-3.26 (m,
1H), 3.04 (bs, 1H), 2.65 (dd, J=16.6,9.79 Hz, 1H), 2.42-2.37 (m, 1H), 2.15-2.02 (m, 1H),
1.95-1.92 (m, 1H), 1.81-1.42 (m, 6H), 1.24-1.17 (m, 1H), 0.85 (t, J=6.2 Hz, 6H), 0.63 (t,

J=7.4 Hz, 3H), 0.54 (t, J=7.4 Hz, 3H).
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1.59 (m 3H), 1.52-1.45 (m 2H), 1.29-1.22 (m IH,
0.85 (t, J=6.7, 6H), 0.63 (t, J=7.4 Hz, 3H), 0.56 (t,
wa:um/mms 3H). 7-B: (30 ng, 8.8%over 2 stepshCYOsAP$/086171
H]+ cal cd for C24H38N2O4, 419.28; found, 419 6. 1H

( bs, e & H@g Q]r[ééégg*ﬁ%argafs% gdle%;é% I-S}bt%gx 423, %tetrahydro

naéh@ﬁle(lsz %lbﬁﬁno)jeﬂilﬁ] ﬁ%etﬂﬁ&yu%rrﬁzamd ﬁthyﬂes@er( ?Gn/ﬂ')p g_l\sHH] caled
fOBCQﬁséTﬂDéM ‘Frl-% 28, Ifoml Bé9 4l H) 2 65 dd J 16 4, 9.78

od @ g Ef.[? @4@@ ﬁgﬁrlbkgngﬁ? i] épéio ?12?13)(4rﬁetrahydro

na hi)h.aleﬁ ﬁﬁla&llﬁg eﬂ;ﬁl] @h’ﬁethﬁ ‘tﬁl‘ﬁyr(dl:acll(? Th/A: ﬂﬂtquHﬁ*d)llcd%156
8: 0 oW n e roce
Cobl dk@mts. 7 Gamig o S (D SIS o tH1g I SgRdpom 112,39 (bs,

11RL 898 (BL 187,61 [ D Hds (5 PP AL fif 3005 TR0 (. 8.4

Hnrlepaat 0tl:3. %(@a 11(1) 3)462(da2}:(1625 5, @5])12 mgasbarmwﬂ}) 3.34-3.31 (m,
t et rahydr onapht hal e

1%)»9|2§rﬂ>%d¥l)ei AN mi&wddpbmn&sa 1B rbd g 09 (m, 2H),

tl%@ (m4§13i62089 b%'(ﬂn*é%ﬁl/sd?@h {toF- 7 E“‘ﬂ;ﬂz@% 1.4§>37 Q@Jz o 3H).

und . 1H NWR’
(bs,8- EH)(R) “2-[93(AB3IS) Ay arbZm6EBl- I $- dlﬁh-yl -3- ﬁheﬂﬁxyd 2 ]5 Hl)t¢trahydro

naéh%éle%? yllgggﬁo)%ﬂ%yg] %gadiﬁ]lg’%igp@%é@ig%éiﬁ%e%%ﬁégpergf (g%i)( £M+H]+
ca%d)for 62%2%0%447”31 %ﬁnd 3479@ (bS I'H), 2.63 (dd,
I'H), 5 (m , 2.16-2.10 (m | H),

1 978-E 0b- ?( B-(R8PS)-1- Cstsbalnc@@rl(wle@bﬂ -3-methexyt].A3 4-tetrahydro-

naéJFQhayfn;2 -yla 1n03)§'_§91] %&IZ%H ﬁhgflgén}a%jg(a%m& SEWZJZ) SF%LH] ca610d for

cj(sH?()Nz@a [4{-%39(02Eouala&)ar372h ?ﬁ{ Nmmszd 451460 bHiz) 3 (FBINROZ YO (bs,
etra rona al
lf@e%%{ﬁ Nl éﬁﬂ;&s ]2H41,£@¥ (ﬁyIlee7rﬁ2aG§oUé) aeliddd. 4z, 1H), 4.01-

st BeBiS e SO RSN Tl 9153 QRS o 525 o
lfgbs,{)y((lsjﬁ,,lfﬁ, E%(cﬁj,sJ*]aﬂ)é} 917%}22 (1), IZBD ;2. 34715 (@)&?_}gﬁéJB@ 10 (m, 1H),
1§ ey, 4130 8l it T8 @it ) Thia 8 BB S s5gm, o). 065

323, 7 34aGbs, 1H), 2.65 (dd, J=16.8,
(t,% 3?4}3,%@1),{}?”549"'3 7@ I?S H) 2 2(02 (m |H)

1 gsEélﬁlgéle%tm 2622((35 1 L 04 éalegyl}_g 1- dieﬂ%‘;lz@ erth(gg')-l 2,3,4-
0 54temahygp07na]plp|baleg y]gn@lo)-ethyl] heptan01c acid
{72 8iTR7 A fimod wlal @AMk -l 'f-S%tﬁJh to: &fﬂ%l&é&

4-t et r ahydr onapht hal en- am no
cari®xybt hyi -abudeynydroddordlert@t26yg; Oéétmmol)(wdszi)ssolﬁfwhﬂ +
dic?lﬁlol%%lethane (3 mL) and methanol (1.92 mL) at room temperature. (S)-2-Pentyl-4-
oxo-butyric acid methyl ester (0.24 g, 1.3 mmol) was added followed by triethylamine
(0.089 mL, 0.64 mmol) and sodium triacetoxyborohydride (0.20 g, 0.96 mmol). Over the
course of 90 min, additional sodium triacetoxyborohydride (0.070 g, 0.33 mmol) was
added. Saturated sodium bicarbonate was added and the reaction mixture was extracted
with DCM. The organic layer was dried with sodium sulfate, filtered, and concentrated to
dryness (0.40 g). The crude residue was dissolved in MeOH (3 mL) and 5 N NaOH
(0.40 mL) was added. The reaction mixture was heated at 50 °C for 5 h, then cooled at

room temperature while stirring overnight. The crude reaction mixture was diluted with
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for C24H38N2O4, 419.28; found, 419.4. 8-D:
(1?)-2-12-((2

W@&S2@8)7640&Lar banoyl -1, | - di et hyl - 3- net hoxy- 1, 2, 3P@F/U810081686171
ydr onapht hal en- 2-ylam no)-ethyl] -3-nethyl-butyric

ﬂ)a{/%é} @L)fﬁgl]@m% f%ﬁlgée\%gra%%g%ﬁkgt% gave?tgg Hizlg ;cornpound as

thé&“D?A?’s%lt((g@mgl kbgpr/l) Svd2 s(é@fé) (M%)) [Mﬂﬁi]f fd ﬂn"bngi @4(@3 30;
folipd, 432, 4oiH§\IM8 @Msa)d6 e,omJ@H(zmeB (ppmieml (5.168, 146 (4, F), 7.64

2530 W el s LYy 5 A P, s

1H)8. 33*(& 3HI; 981-’3 mnémlé{g%&)z (ﬁjl g@) Qlfe(d(in]l:lél#) 9.78 Hi31H), 2.34-
2%@@;1 1;1{)[@ 12¢200 (m, 1H), 188(1t82 (m, 2H), 1.74-1.51 (m, 3H) 1.49-1.36 (m,

219, SN RTRY 4.1 ] YL 137 TR 0 52 A7)

2-yl am no) - et hyl ] -4, 4-di met hyl - pent anoi ¢ aci d net hyl
est ééxampledp: [ M-H + cal cd for C26H4A2N204, 447. 31;

f
ou %110[41&1‘2}1?% ?\5 éﬁoéég re_of gé(?%lgle 9 1]1511i1g 'ihe S,P%mﬁrlﬁte rnethyl ester in place

(i?) net hoxy-
ofl(SR2-Pertyt- étdxalfhudyrmpflnlhﬁllybmer TFA salts of the following compounds
yl am no) - et hyl ] -4, 4-di net hyl - pentanoic acid: (mz):

WTYEAPFﬂPﬁf%al cd for C25H40N204, 433.30; found, 433.2. 1H

NNR ﬂpﬂs@é 52 ?&@93%)&&%&[2@[01 ;1- &%%91 Q%thdx'i’)—l 2%491%trahydro
naPhtilgle@d’Z -ylaEgnod-ciyy - Nﬁ)len}d pmtan@cgmd( r(m/iﬁl) M‘BH}l@a(Qﬂlcfor

3yl Mugal g SRR V-9 51 bRy 75030 o

}?28 Si7kds, 121237192(SS5H§ M. 6ﬂm 32H 16. 29é§-QH)n7 21J7I)05 (rn 7H), 3.98-3.91

(g HH3 3843 @d%“lﬁé; 5l6ﬂ|)HZ @H$53 % nb‘#@ 3.9, %357 (m; 2H)s$ U (bp,, 1H),

2
2850, - Blo hoo M) Bep 21 o RATNS B ol 220 22060, 100,
1. 8&{1 g&l’(yﬂQHQ ]n'a@hmhi(hlel’)IH;?, 1y493!11136(®a 2HhWIJ0 (shekdy, 8180i (¢ J=6.7,
3 8:6015)=74 Al ABD-&)- BAf-eh a3t hoxy- 5., 6, 7, 8- t et r ahy
d h
(0 APBIGRL PSSR o QR 06 R ot fa Ry
na@Bthm.e)l Qawdnmm)mir}cb] -4 Gﬂdlﬁlﬁthm_))emanmmxmit enfaer[Midile caled for

o oudls gt Yol o ste By M o B4R @™ s

1}@?—8 89 (ﬁé1 191)0’7 93 g}@m@d@@@ b, @C@tt(@XMbpmhxsﬂlme7 (1@(@(3 8.2
he course of n, addi'tional

Hisddﬂ)uir% (mahﬂ%t DAY st dhiBi W7 He, U’I’D3§8 (8.3, paBI(hs, WHS, 3.18-

MR Rl A Gl SR R
2H)'g1ye'6 MES(ralr4red 1 WR t(h, $Hli0Em SUHTRD (8,11 ared 3HaN8I54 (t, 1=7.4

concentrated to dryness (0.40 g). The crude residue
Hgva$Ddi ssol ved in MeOH (3 nL) and 5 N NaCH

10-C: (S)-2-Benzyl-4-((2S,35)-7-carbamoyl-1,1-diethyl-3-methoxy-1,2,3,4-
tetrahydro-naphthalen-2-ylamino)-butyric acid: (m/z): [M+H]" calcd for Co7H3N,0O4,
453.27; found, 453.1. 'H NMR (DMSO-ds, 400 mHz)  (ppm): 8.86 (bs, 1H), 7.93 (s,
1H), 7.68 (s, 1H), 7.67 (s, 2H), 7.31-7.16 (m, 5H), 7.17 (d, J=8.2 Hz, 1H), 4.0-3.93
(m,1H), 3.46 (dd, J=16.8, 5.87 Hz, 1H), 3.38 (s, 3H), 3.35-3.26 (m, 2H), 3.04 (bs, 1H),
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(0.40 nL) was added. The reaction m xture was heated

at 50 OC for 5 h, then cooled at roomtenperature
waoRie7ads rring overni ght. The crude reacti on PERUS2008/086171

was diluted withl:1 AcOHZH O (3 niL) and purified by

2 BLERAER 1, T aad Sueets Al e B Pikhey . MR 0 59

(nd @H)@@WWH%@@ 3% (E qm?d Hﬁ%ﬁ(f 1 NWR (DMSO-J
400 "z (ppm s, 2H), 7.64 (s,
I H), 107D2 4R-2;[24(8S,350- 71@ar(oelm0§al-816hqﬂzyl 3 -#ietho3y-9 72,34 9dtrahydro-

T
41@ 2788 f(h%d 4193 2{ &MRZDMSd m 4bbi)mH;2) 61@11)121)0@ 9(7@ 1IHY) 7.72 (s,

2%7 7015 21@1)5 §.34 GSH)lH)O7 %@)(d( =8 J&@ ?H) 4‘H}4 30860, ](H); g\ﬁl&fd(h
Jf‘ﬁ g, 3igk 1 &f{i 3(42 %(ﬂzlnb% #3231 2 ﬁﬁ%’ﬁ@' ?o&[g 9"8‘8?&1

proced [Ffé 9 using t
J=rTét6h9J78&£zt, eH) |2n44glzao¢moﬂH§ 2839 223 pmmm 24}191(98 bmt yH),d.86-1.62
aci d net hyl

(ool e 2ED shat-dd> Ton D0 0876, 124, 9 6 ¢, 1=7.4 1z, 31,

0583§[2J4724H§23§i S) - 7- Car banoyl - 1, 1-di et hyl - 3- net hoxy-
4-t et ahydr onapht hal en-

2- y| HrEn@y)-¢4 (DR, IR)5-phbayioy b et dictby le3-awitixy( 2,3 yi-tetrahydro-

N P A e T
cé}ﬁ%szFD4597}19?ou€1a 439 Sl%Ng)fiR S%s@ﬂyg 460 %%Hzg% (p{jl'f% 112,42 (bs,

11), 8841bs, 1) 7. 953(5:3$HQ S.6BHPS (@, 3H),7.337(s( hhD), ZIQ)O (43164 HZ 1H),

§P§’9g'(ﬁgm§;b437 o é 1§‘§§DH J1A)3% %ﬁ%)mﬁsfgzﬁ h, 2H), 3.06

(b@. 188); :168de m=1@l¢D9 3<,1HZ4}H) 4132((m 1?1171)2 112419 (ﬂn 351)(1”96 190 (m,

2H) , 0 (s 0 (t 3H) 0 (t, J=7.
1H 1. 83f-b & @ng}fb) étso 134_47(% i), 7 §9.|)1 671(@1 QH)((/)9Q—_O[8;_1 (p2H), fo.64 (t,

= %43@ gppcﬂrs??‘njwmllﬂ 3ﬁ et hyl - 3-met hoxy- 1, 2, 3, 4-tetrah

ydrona
2- yI HFN O} )-@14((DR,IR)41- (Eaﬂjaﬁﬁtyhyl diahyla:nm@ﬂ:hoam 12,3 Areez iy dro-

lcd f 33. 3 d. 433.6.
MR BRSO Aoy IR B oy Vi achl S VT chiogor
7.66 (s, 2H), 7.64 (s, |
C%H%FZ?Q%PEDI, %711.(@ 4%’% J=8.2 I(—|z |E)|), 3. 96 Em | H)H?
3. 4310:6d,(R}4462835)5-8arbkinpy - H) ;di@h @83 -(retho3 i) 1,2 342tétrahydro

ai%gﬁlh*elpo@ ylgg%tlf%i%ﬁyciq%begcwgle%]g)l-E)ugrglc(am(fj |(pr|y25 é@%ﬁ]‘] (?ﬂlcd for
c%tﬂzNzg)4 7@91315%116163 45‘9H) 'HINMR (mMSd)s, 400 %ﬁ{zg% (p@éf% 1124 (bs,

0.54 (t, J=7.4
1H)s§-82 (‘B‘ed,{rl))ﬂal (s( 78), 93)6 746¢émbg\mjy7|z9 (s, 1H), 7.16 (d, J= 84Hz 1H),

et

et BT AT D220 08 s £ W G- A2 i 30
(bb,MED] 26502886, f10T), L2y HIBNZOAH), 1.89 (m, 1H), 1.71-1.57 (m, 9H), 1.45-
1.41 (m, 1H), 1.28-1.03 (m, 5H), 0.86-0.78 (m, 2H), 0.61 (t, J=7.4 Hz, 3H), 0.52 (t, J=7.4
Hz, 3H).

Example 11: trans-(S)-4-(7-Carbamoyl-3-methoxy-1,1-diethyl-1,2,3,4-

tetrahydro-naphthalen-2-ylamino)-2-cyclohexyl-butyric acid

Following the procedure of Example 9 using (S)-2-cyclohexyl-4-oxo-butyric acid

methyl ester and the racemic compound trans-7-amino-8,8-diethyl-6-methoxy-5,6,7,8-
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453. 27; found, 453.1. 1H NWR (DMSO-J , 400 nHz) d
(ppm: 8.86 (bs, IH, 7.93 (s, IH, 7.68 (s, IH), 7.67

W@ 20090498 7. 31-7.16 (m 5H), 7.17 (d, J=8.2 Hzl,)CT/Bmoosmsmn

4.0-3.93 (mIH), 3.46 (dd, J=16.8, 5.87 Hz, 338

teé?s]l}’yd?q}j%léplgﬁa;%ieg Bej}rb%)mhc?zgd argldgéy 081710{1{1;3 tl%q_i? 1:~LA salt of the title
co%ap%%ﬁé Was Bﬁeghrea"bm/zjl ;WFH"] 5ﬁcc( for (%LS'L%NQOP 14§ t30,[ f%m(?c% 45 4

ydr Mfﬁ&figg&%g {;V%lﬂ‘ﬁ?fﬁémé{lW;ﬁ]r@%g%ynlo 612 %{gw i {&I}g_
( m Zpethogyl23.dAprahydrio-riptibalem2-ylaming) uty g agid

a, 469 23y A RMR IRVEQ 35 3 S AL P-didRy1- ﬁh&d}sm 3-mhetBdxy8.2.3,4-

sy o Goiha 6D 1o S0 il B i ety 11722

5. 68Tdz slufriof s@divm (Cx4- ch—l)ohe@,l 37hy8lr@&-F-metliyycarbonyl- “butane-1-

ot S gigmens pigon 5 SRR i adsslion Sughian me.

0. héH}nmol 8biclrcedionMixfil wad sDPedlfof 60 hiTh aB¥vhich 11n%alﬂofaﬁe solids
0.87 (t, J=6.8, 4H), 0.66 (t, J=7.4 Hz, 3H),
ha@rgg,gobﬁpd S7/9- 7HérnngH)§ 8- chgghEl -6-methoxy-5,6,7,8-tetrahydro-naphthalen-2-

ol%?lgfo@l&glﬁ ZI o rn%, o3 %WXQ addtd 2 LW SWIB LRV at RT for

rahydron
3@mif. aBbdiom- tﬁa&y@ly@bmhyﬂﬁﬁd (b -nligJQW nénof)ow 4k added i) 4 portions
[I\/H—|]+ calcd for C27HA2N2 31; found, 459.

VR, VB SR o) Qi LIDACA S i vppidcdnglhe

o 3 o A e ) e

so(idnh clled@e &, mb).8bhdrrganitllayeBwdOdficd wBkHNa, 30 3mdXodlentrared to

gnée t%lﬁ]%gp&))un(h 1%% nzg%igmfzshd[g/[ Asi]?]églcgégrgcgggﬁ% 44:33’3; found,
4436@1 1.60 (m 9H), 1.50-1.44 (m IH), 1.29-1.07 (m
S5H, 0.91-0.81 (m 2H), 0.64 (t, J=7.4 Hz, 3H), 0.55
b.({5)-23Ec18ndE im Ahi1-4-49S B5)-1.1-diethyl-7-hydroxy-3-methoxy=1.2.3.4-
Slt'etéi’;elﬁsy‘&;né- £nhthaten2 y{anifo Phutyric acig’ — 9 LY - - TTELNOXY-

[S180| dllyUI OTTapITeTTdar ©1r=

2- yl Ardlnadn af thy pradvexyf the preyioub utep (i £9 mgj @36 mnadl), methanol
(1% i 60050 SaTHENESH (' 20mmr 1 0 was heatsd at 50 °C.
Afté 2 7 Ané ﬁe%@tlon'gtﬁ)x’u?re g@é's Q@méb{ ks tooht BhfpeRlre 3tiMRINQKY 50 02

, 4-'t et r ahydr onapht hal en-
aqzeeytlsamtnmacia -apy puofiek by mephphivoHPLC to gaci the tlt’lmtxzmpound as the

T%ﬂéﬁ% thléa' 0%8 ()%&ﬁ%g%%’“%%b@?z @ﬁﬁl{f"“f&ﬁ 26514%\5& 43231

foliR§ 432*@) H7N191R «@)3dn4)4oo¥nﬁ,§) 87(pgﬂn)( m97?(l:ﬂ)1 872 ﬁ@ 1@? 6.65 (dd,
H&Z%ﬂ 5JHZLTHZ 6 @ @6J=F?z4 Hzl—l)ﬁg 3.03gny, éH)eﬁrﬁl (8 3!% R4»8.3( i, 3H),

3. %{Km 1%1)85(5?3%1(1 399 208nz 28, %’fb (@[@H)% (n?f%l{ ?& 1.60 (m,

10E8) 1.32-128% (n, GB1)( 02 Bid) 2HY) o&@(@) J78.4(Hz, 3BH) 0.70(t63=72 Hz, 3H).
J=7.4 Hz, 3H), 0.52 (t, J=7

Example 13: (5)-2-Cyclohexylmethyl-4-((2R,3R)-1,1-diethyl-7-hydroxy-3-
methoxy-1,2,3,4-tetrahydro-naphthalen-2-ylamino)-butyric acid

Following the procedure of Example 12 using (6R,7R)-7-amino-8,8-diethyl-6-
methoxy-5,6,7,8-tetrahydro-naphthalen-2-ol hydrochloride in step (a), the title compound
was prepared. (m/z): [M+H]+ caled for Cp¢H41NO4 432.31; found, 432.8. 'H NMR
(CDs0D, 400 mHz) 6 (ppm): 6.97 (d, J=8.2 Hz, 1H), 6.65 (dd, J=8.3, 2.5 Hz,1H), 6.62
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Hz, 3H). Exanple 11: r n
-(S)-4-(7-Carbanoyl - 3- net hoxy-I,l-diethyl-I, 2,3, 4-

W@ 2a09a408 0- napht hal en- 2- yl am no) - 2- cycl ohexy| PGUIU§2008/086171
acid Follow ng the procedure of Exanple 9 using

(o PL Gy fr T d a0 Y. S A5 %7 TR B, 5T &L 188 (aa
Hl@r@Su?o«’HE n 383 Bs- qil9$t(HlybH§ 1f¢§h%6§m§%&r17 188LELY éﬁ)/@tll)oo 92 (m,

napht hal ene- 2- car boxyl i ¢ aci d rochl ori de;
2H')FA8§a(tﬂ o HméHl),l(iT]e(tdfﬁ‘prmBHDas prepared (m z):

[ MtH] + cal cd for C2 HAON2O4, 445.30; found, 445.4

Exanptfnpk 14; (R)-2%C &ﬁé% ﬁﬁé’tlhm-’-ﬁl@ws*3‘15‘)(1(12d1e'§hyl-7-hydroxy-3-

) - ﬂleﬂfo &h}d33t@t¥*g§%‘ hthalen 2- lamlno)

d
rret hoxy VA-tetra napht h ylf t%lﬁg)a butyr
ath "t : d »-3-1Rethoxy-1.2,.3.4

‘eiir @z;g@ I ARRRYS “gyﬁoqy%fﬁo >5 BHENS 35S RL o

hyldedchforfé Ghi@ gﬁ)()}’rhgj 0. Mﬂﬁ&){){ (ﬁ) %%ﬂ@%&@%&ﬁwi-o%ﬂba%c'a&d
ul fonate (158 MeTHF (2 nl) was
RS 2 KPR P 48 o GicHi o 33 e U8 gtalpher dissolved in

dl?iH Itolﬂ{e] a@%f%égﬁ%) a%‘a Flf‘)r %%Prog}nnter%)ewurg PortSOq}?mal lodlcfllc

e SO 1 SSO

trie&Boxyboohd dAdd (ld)ﬁg 888 @idoy) wis- aetd axd/ ths réactioB Wa@hfoahyred by
Hdro napht hal en- 2- ydrochl ori de

&4 haﬁ@ltlwl ﬁ‘?&%‘ﬁ?@omlfg?thﬁr‘éax%buwc%Hd mgghyl A chter
(0 ofl. QAN iy BEEROAUOB AR AR IS AP, £t Ik added.

Thittg nhiastts aftkatithé kast, adgitoAc E(AAc alilS)mvpwaadaitied aad thetrhixture was
i, Xt ur, swashedvmthS%aue i um car bonat

W{% iwst%ri{? aaﬁsovéét)ﬁng Qebauath orh LRGP %éa%r@ spdity hloride

(5GhPR! Mife dr yéﬁwﬁjs’ AR Witk Nagﬁ%§% @cﬁﬁeﬁt@aﬁ@&f&ﬁ 1% ad title

to give t compound (159
cogariogdd f 90 r@)? Wﬂﬂb @fd fbo@nﬁhsmmfm 313 found 446 6.
(S)-2-Cvcl ohexyl net hyl -4-((2S. 3S) - U-di et hyl - 7- hvdr oxy-
b. 3R GoolyghekyAndhvil-4-((2S5.35)-1.1-diethyl-7-hydroxy-3-methoxy-1,2,3.4-
ttetrilalysthephiigddi-Dallenind)-yitasit be) - but yric acid A

5 e aiine v emBr o Exampl 2 e TeoriSh SHt ST BRaTY

co%ﬂxaﬁh*vxagls%ﬂaté& néz) L NTPRY +)cam5fo¥‘€?£—gﬁ\l@} 4503 0Goudd USs 8. 'H

t he reactlon mxture was Ccoo to room
NM&@B@M#@O i)l @pmii 619750, Fetagbeoltd), adét(ild Ja8idd?.3 Hz,1H),

fie y et t'

o B8 Guma Hes T SRR, 5 18 (Y gHy? T2 Wi dfy Lopfimott. 258
(datJED@b) 1(01051&1& 28V HH 9%3@#1)3'1 982664 MH}323§-‘4 18 (;n 6H), 0.92

found, 432.8. 1H NWR 400 nHz) (ppm:
(n, @H) J&-80 g1, F|276HIZI)3H)30675 (tda/.5H8 3H). 2. 5 Hz, IH) 6. 62

(d, J=2.4 Hz, |H), 4.01 (m IH)), 3.48 (s, 3H),

3. 47E£m§1?1e(1r5k (R¥2-Cyclohexylmethyl-4-((2R,3R)-1,1-diethyl-7-hydroxy-3-

methoxy-1,2,3,4-tetrahydro-naphthalen-2-ylamino)-butyric acid

Following the procedure of Example 14 using (6R,7R)-7-amino-8,8-diethyl-6-
methoxy-5,6,7,8-tetrahydro-naphthalen-2-ol hydrochloride in step (a), the title compound
was prepared. (m/z): [M+H]" calcd for CosH4 NO4, 432.31; found, 432.8. 'H NMR
(CDs0D, 400 mHz) 6 (ppm): 6.97 (d, J=8.2 Hz, 1H), 6.65 (dd, J=8.5, 2.5 Hz,1H), 6.62
(d, J=2.3 Hz, 1H), 4.01 (m, 1H), 3.48 (s, 3H), 3.47-3.37 (m, 3H), 3.22 (m, 1H), 2.58 (dd
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3.22 (m IH), 2.58 (dd J=15.9, 10.2 Hz, 2H), 2.10 (m
IH), 1.97 (m 2H), 1.82-1.60 (m 10H), 1.37-1.18 (m

WG R{)09/00:482 (M 2H) 0.80 (t, J=7.4 Hz, 3H), O.FAT/(82008/086171
J=7.2 Hz, 3H). nple 13:

30 fo%ﬁﬂﬁ’?’ ik, 7854, 28D, 1.79-1.60 (m, 10H), 1.37-1.18 (m, 68,
OQF&HOZ%)'bS@ (8474817 shydy or papht-habensR- vl ani no) - but yr

ic acid Foll'ow ng the procedure of Exanple 12 using
(6| él 6am no- 8, 8-di et hyl - 6-
é 7, 8-t etrahydr o- napht hal en- 2- ol

hydrmw\@ﬁ dﬁﬁrdibeah@n)fmm fdRudihg 1@ a g@rﬁgﬁw@dnem@ t 1
fp( Eal‘ ed g [ MrH] + cal (IZ)d for1 éC26 432 ester in place
0

ShAwenyB -030 blltsmmce@m@ml csigametho ragenis s QT A 7-

arnagsgs-{nedio-meRy 5HE g epdnpoibigne D prfyd Joia
an(éiﬂg-gi%cﬂibgg&??h@ tRTFA @lts (ﬁ th& fc(llibdzldgd(ﬁnﬁbunﬂlﬁ)w@rd'ﬂire aZH)
) 1A (SO T-COHBORTi - e ey -b 7 qtiahydro-

%&h&a%-’#oﬁgfﬁ'ﬁo)- - e%_llgife%h}(l -butyric acid: (m/z): [M+H]" calcd for

exyl met’hy
CQ,SHEBNQDA,I 43d128t fopind 74 Xy2dr oxy- 3-

TN s T LS LN D NABNNR) 6 2L ATENO) BULY
nagaht]ﬂaléhe}p]ﬁhuﬁdj}ﬁdéﬂﬂfe%l tﬁ‘i’é(élcld ! 112/233 [MY¥H]" caled forhCyz|4H36NzO4,

et r ahydr o- napht hal en ylam no) utyrlc acid net
4163&7efound 417.4.

(65", 75)-7- Am no- 8, 8-di et hyl - 6- net hoxy-5, 6, 7, 8-t etrahy
dr o-pank iéq|7e(5’)24 hsRyslraciivahi 1916411tet1{y1-@0mwmx9-1%3 4-
mmlt)etraﬁ dVo- ga QH@SyllaHﬁﬁWi-c CIORE: iﬁi&t‘ﬁkl-?aﬁ? CId

ter nmol ) and ret
a. |1(§) 4 (M%Carbamrovﬂ Hul qhethwleﬁmeﬂlodwdhz,&ﬂftnmlmdmsna(@tl@len-}

ntlam ool 2sdyiclohexly lancthybbntytie apidrtenh iy esttohyd3ochonde Sodi um

t t oxybor ohydri.de (1.0 4.8 | d
and (b LRI AL B Ry Rl e FRRe G arony-
buAdfd L- lﬂﬂfb"h'ate(('l 6’() gamﬁh@?emlplm@vbf%pmm&ﬂw fih MATFA2.0 L)

nmet hyl ester and sodi um

anteraé E(égQ‘]gd mﬁ%ﬂ@djbo M @)Iaﬁ)éﬂ mONq:[grr AP IH)L)V@Fi dhoygagtipn mixture
vva B gﬁ&g}ﬁ %ﬁeatﬂrﬁn% Xw'% it prAgdl \%&8 geqaﬁgt@gyd( 2 s8dion was

ure was wash ueous
coﬁ@ditmmdaarab@n&ﬁeoi(%(x)rﬁLwL) and sat ur at ed SOdI um

chl orlde (5 m). The organic |ayer was drie
SO ) %&S%%@?ﬂcﬁlafaé%ﬁ e g gas lged fa 4 duey &MS‘) 71@‘91110 -8,8-

dl%%l- -gx{géhz&x%r 4 ?Aﬁ ;Lt&ﬁ&@dﬁ %ﬁ%ﬁ%@ﬁ‘d@ac?’(ﬁamﬂg lﬁglﬁlrochlonde

(180.03% 319.7 nthel) hyDME GlVI_O)r Rlésil,rlﬁﬁng‘rﬂtlﬂﬂ@ XS 1t112@(8at400rn temperature for
t et rahydr o- napht hal en- 2-yl am no) - butyri ¢ aci.d

2 kedhe BaFti mRauTsEESanicd P “Bfalipe bypatieppy, addijionpt sodium

e e S S

at (RCIDS\GD;lgHiQ Goatttrio I Cpprfther5]1.0 M NAOH aBwatetHa, L) dd)d, ctlf] Gctate
(5 (L%qx’ferg Egde%i’. 'I%'e ?feal_cltzl’orll mi)’(ture was stirred for 10 min, phases were separated,

and the organic layer was washed with diluted brine (1:1, 2 L). To the organic layer was
added 1.0 M HCI in water (520 mL, 520 mmol) and most of the ethyl acetate was
removed by rotary evaporation. Water (500 mL) and ethanol (1 L) were added and the

volume was slowly reduced by rotary evaporation to ~1 L. The resulting off-white free-
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6.62 (d, J=2.3 Hz, IH), 4.01 (m IH), 3.48 (s, 3H,
3.47-3.37 (m 3H), 3.22 (m IH), 2.58 (dd J=16.0, 10.0
WO20098F408 2. 15-1.95 (m 2H), 1.95-1.60 (m 10HrCT/US2008/086171

138118(m 6H), 0.92 (m 2H), 0.80 (t, J=7.6 Hz,

ﬂnggg QEW]' (L %@hg?%é@é_?t. §1|r_:o)d?1gp \!ve?s i:slgl:altesi by filtration, flask and
fillerlcake HE@tMShad with dra86Y2 2200 mL) and then dried to yield the title

met hoxy- 1, 2, 3, 4-t et rahydr o- napht hal en- 2-yl am no) - but yr
congpoand ¢l 7§Cﬁ)laewﬂgtet5hbd prdedunty, 90% Bxddrbised D2 agdnetgtralin

retsoy! MR PUEE: BART S, SRR 35,005 A1 8.09 (br, 11D, 798 s

1HDY dfmqbl 1@{)' Aggid 1$hep 2@@)36 e 1. '1@((13 Q%SJ ngl g%{@ﬁ) 4.04 (m,

pr epar ed z): [M~2 + cal cd for

1Hodrd, (dd1,3121)83 38 kb, &IVR 123'DGGDZH)46(§)5r(mz)1Hd A bty 2K, 995-2.15 (m,

21%)d 1.6): ]28%(1-51_"_'?H)r ,[gso 610G, (ﬁﬁ; }ﬁ_ﬁﬁ) (&Ig'l?lg)Hf% '1'?2’ @9 188, 0.95-
1.%@2%01?6%12008%@ 2@6 6%3(({“314? H.52 ﬁé%l( %311207( nnlO 2

b..l&_!)%(.( fS,§5:7}7C%1§031(110 El_brdletgvlgi lderﬂqzc%'_i) 2 39 tggads/dm -Ta htﬁ'alen 2-
m@mﬁigﬁ-chkﬁfblbhe}&lﬁl.ewabutgng agid. " Io Fort o

proceatt apt 1 nNg the appr Oprl ate

met hpte Iﬁ“ﬁ&t&ﬁ of thepr@G6ustiep((375 B-gpeM Himdt) Qli@pebtitl(yﬂddﬂoetween
acid nethyl ester and the racem c conpound trans-

cthiyliagefaig (@5&)51’@@1@;& B) #hsk ho M Ng Ol ip vaatt:re@%ﬁyld 28?2 ﬁamiﬂ Hhases
wk %g@r%t?dz,?ﬁggéghc g%/zl%? s LRe- ngP&lﬂﬁQd erujledgr éggg ngﬁp‘and dried

sal ng conpounds Wwer e prep
Witlii sotur( S)i ke (SolGat basgeyrhevell, by -rdiametvapbraBonehd txyresulting product
2, 3, 4-tetrahydronapht hal en
drzedwvsm%)unéer &l VRO et e fipeibascintmedipie)-4-((25.35)-7-

cahMﬁk(qu lcladlgﬁ!lgt grm%g?’ b%qd'tetrﬁ%ld g%agﬁtﬁé‘l@ﬁi& ﬁg’dnn%t) -2-

rans r’banoyl hyl -
cytlohﬁSylmeﬂed baﬁyyld raouda‘phtj'lalstenévmo g)as a stlcky solid.

o B R 5t R Rt o g0 G A il o dceidHL (1 6 L) and

witen ('3‘60 QI(L% T% half of the solution (% L) was added 10 ‘V 3palladlurn (10 g, 9 mmol)
) - 7- Car bano i et hyl met hoxy

ont @trbtah(ymt)o ﬁ@gh@qﬁlan anxturg/waspyrepd Wltbylctrqme »pd thenhyith Ipiglrogen
foi &1'11% an? hhefl eépos(e?lo f'O lg slgﬂg 0r|3 h ag?{”lb aﬂ?eyreactlon mixture was
filteted ﬁl&d@'ﬁ)@éh& fapdht ﬂ@bl@ihdzﬁlter cake were washed with acetomtrlle

-2-cycl ohexyl met hyl -butyric acid benzy
(Sﬁm)o @}he(yle lonistr diltzats geap é‘rrl,lgqecbwltbﬁhlg]o@pgyﬂed silica (10 g) at RT for2h

an(iﬁ?iesxfs ﬂ? T % t%ﬂg&%@f%%h%? r}%% %rfn?%lcs)o %tﬁ@dhsp{eggxg(? 8% %[d)tyrtyaeggporatlon

at RS éparfadetomitrile(500 m[lyeafddradded ﬁhd_l)noﬁnxﬂ thviadodwen( 6@0ramoved by
dded. 1. i n wat 400 L d the .

rofiE E‘?%PSI??“Hng@ﬁhEOW? cupri e 0 mE by %@ﬁgé?%lﬂtﬁ}génffw

preQpfidtlim JPRASESsONRE ETRERAEREHHARE Wak &t e HabRsB® room

temperature overnight resulting in a free-flowing off-white slurry. Product was isolated

by filtration; the filter cake was washed with acetonitrile (2 x 50 mL) and then dried
under vacuum to yield the title compound as a crystalline solid (56 g, 98.8% purity).
Water content 0.49 % (w/w). 'H NMR (400 MHz, DMSO-dy): 3 (ppm) 7.89 (br, 1H),
7.65 (s, 1H), 7.60 (d, 1H), 7.22 (br, 1H), 7.11 (d, 1H), 3.55 (m, 1H), 3.38 (s, 3H), 3.25
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concentrated to a volunme of -300 nL. The resulting
concentrated solution was added to a slurry of

W@ 389/ 078Y8 7- ani no- 8, 8- PCT/US2008/086171

di et hyl - 6- met hoxy- 5, 6, 7, 8-t et r ahydr o- napht hal ene- 2- car

AR5 e AP G5, 00,0 A F 1 1

1.5 REIIRY, oS- {9 (R, dh), DhE.0RRGHI BN, DX USE)MRS7 GORked

to 0 OC followed by portion- wise addifion of sodium

triaceto r 9 r 15

The FRURERON: TRt Ear Byl dietR T bt oot
cool &t ahydnonaihthalgnydelaming)-JiKgres-A-hydyryaayc eglnzeﬁ'wl)-
et hyPutyeie agiddA) andd-((RF 3Shddctrbamexl-| d diethyh3rmethgry1,2,3,4-
was tetriahydip-naphthaleni2nylaptinele-(cied drydapn-eyadehexzhuethyl-

or gamitgric ager(B)as washed with diluted brine ( 1:1, 2

L). To the organic layer was added 1.0 M HQ in water .,
(520 nmL, 520 mol) Jopst of the ethyl acetate
renmoved by r [

o]
overni ght.] Product Qvas isolated by filtration, flask

and filter cake were washed with water (2 x 200 nlL)
and then drigd to yield the title conpound (g75 g) as
a white solid (- 99%pur|ty, 90% yi el d based on

(,er H). 7. 68 (d I H) 7 287 36 (m 2H) 7.19 (d
I H), A%H,lﬁoﬁ 6f didtdthyl éu&fﬂna&@qgsb g, s?o Aﬁlod)degld 4- dfbm-baty&%lmethyl-
(s, 3H), 3.25 (m 2H) @é
sﬂynggxy) qy@lo@mca@p{;rbalglekg@is;(l QQ g( {&nl ngppl) v&@s gdded. Qypr ﬁnmln toa
1, 24-
1 é]@ s’om]_tbon 06 p9‘% &rgéer( 'B%oi}%e in 6eré gut(a{lorﬂ (éﬁ)@lL AP % ﬁnr??l} %EB
rebctloﬁ)rméktl(ré AaSheafedCarioa ot 50-rnln ,doslclyd RI- aﬁliﬁtcbﬁe%yltrated under
1.2.3.4-tetrahydro-napht hal e

VagPH Flaf) residug Wiy ﬁlésa}w?emwwerk(aé Vrlr)c?néé‘fadh%‘élﬂb Edadet
7
(29(]: 1¢ I!ﬁf Pify é(gfétﬁl\}\s;léag %ya]%lcgﬁ&i whil® (NZ]FE%% '%t 1 e2rmlz101]? and

artlt ‘oned acetate
exlr.t)actadl ovith, XOMcNAQR( mL?vain&d (N33, rhnd &@@cmrantd. . TIEhasmproduct

wer e rated, the o washed. w t
WER Gi{1g DB e Clerowiogr%gﬁ@r&y B A/ bR ano gvahe 8&? Gagmpound
(5%9I higtea n§9ﬂu¥@5ﬁol¥@t§156§1@ﬂ‘(gg 19¥nd Qhﬁitﬁreedf%@soa[rﬁlttfa‘ﬂ@ iRRfrs at

the Tesulting product dried overni ght under high
thg &EQlQIhﬁXB’bl’lm ovi:De Hﬁﬁél\/lﬂ?r(éTéD(Eiaskﬁ)O|mHe)'&@@natoéeﬁn peaks at 6.88 (d,

PR AT AT IR ek R LT e

eq%%hél@&ﬂ rﬂ??(tfh)fﬂsﬁ%{eyrﬂy@ir@g%h@xﬁﬁnzy| ester (-160 g) as
astlcky id. The free-base internediate was

b. %?@é r@t%l‘(é‘%t{llndlfhefﬂﬂ tsﬂzﬁﬁ' I(QIV) %Qﬁggé;ygﬁrg%t?lglr]{(s%cc@ml:zlcﬁrldmethvl ester
addeto aeolosigadf the pmﬁu(stlctf t@e pigviersbtpp (560 mg, 1.6 mmol) in EtOAc

(15 mL) was added 10 % Pd/C (50% water, 165 mg dry weight). The reaction was

shaken under 50 psi hydrogen for 16 h. The reaction was filtered through Celite, rinsing
with EtOAc (5 x 5 mL), MeOH (3 x 5 mL) and DCM (3 x 5 mL). The combined filtrates
were concentrated to dryness at reduced pressure. The crude product was purified by
flash chromatography (25 % EtOAc/DCM) to give the title compound (245 mg) as a ~1:1

mixture of cis and trans isomers at the cyclohexyl ring. '"H NMR (CDCls, 400 mHz)
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on carbon (wet). The reaction m xture was purged wth
nitrogen and then with hydrogen for 2 mn and then

wexposadog o 10-15 psi H2 for 3 h at RT. The r eRCI/U82008/086171
m xture was filtered through celite, and the flask and

5 (poim) GG RISE et St sl R PidroBer e Priay 350 (m)

(tﬁhiis&ﬁeﬁwgd&)gerﬁﬁmﬁﬂ_ for 2 h and then filtered through
st "of the solvent was rem)ved by rot ary

lite

c. 92’-54_1@5@15‘11
h% Ster O

LT on. Addl tional acetonitrile (500 nL) was
added solason dbf thg producast thp peviqus s&p (240 of, &683:k1ynol) in THF

(Eiph vinpeted tice Bt gt dvameing. o H B FEA R olsrgded
ox%ffj n’ﬁ’ﬁ' e ?éa@ﬁ&y wad’ §t9§]édl°$t Ow@sfof $8labfinly qfléﬂc%lé@!f)ﬁl e dropwise

| ter cake was washed with acétonitril
adldi_t)onaxf MeDid i1 @imiled Thadexturaeausnneentyaitesl whdeheedti¢dd essure.

0 crystal | id.(56 98. 8% pur i
AGRIBR Bt oo BLY ' nde R s iR bR ey rpduced
pressdre(tBRMe the 8&hdE Bifle ptdduct Z2§ ﬁlgg S)vhléH‘l)vas sl @mﬁfédlale@ in the next
722 (bro 1H). 711 (d 55 (m |IH), 3.38
staH) , 3. 25(dd, IH) 295(m||—|) 2.59 (d, IH), 249
J(m 2, 181 (m 2, 1.49-163 (m S, 141 1 50
d.(2H4 Butylod 34 lai)-cyEloRSey hvl(lmo>®l-butv1@c 48d methyl
(dster3H), 0.57 (t, 3H) Exan'ple 18: 4((2
, 35 Car ba t
| oY AP D e Bnf g Db bab s R kg inpEM
7“7%@)‘)’1)1‘1@@]@])8 m?l@ yfﬂn@olﬁ@ﬂcﬁDfP@A a¥d flg, A £mmol) were added and
3S) - 7- Car banoyl -1, di et hyl - 3- rrethoxy-l 2,3, 4-
the atixtars Wesocoosho h e(h Sulfuraripxidy pgriding eomplay (23xyg.clyé mmol)

R T Nl r oo wttd BBy Rl bRty wes

addkg, faﬂéxdecﬂ-bﬁGBWH(Eﬁ(EﬁlD}\ E@j'dﬂi W@ﬁt separdiciRhde aqueous layer was
sucm nat e 730 .0 _mmol )
extragted path JpyM ) siThe ﬁ(?,l‘pblj@% organic layers were washed with water

(39(yfd 1%225@@&‘%&5&3 ll\?a%g)l\(f(?mﬁéttg& Qtﬂ?cfl%\ﬂatzﬁ'@?a)nd%ﬁceﬁggt%g to give

over mnto a I on
tht etlé edmpmmdc(az(l) mgh).e ' NMR 6DIC1{, 408 n1Hz) snoﬂedmm&l)yde Phaks at
eac:(£3 on m xture was heated at 50 OC for 50 mn,
79 8PBT and concentrat ed under vacuum The

resi due was di ssol ved in vvater (25 ) and washed w th
c. E2-HagerrButyl; los ahgxy{rpeth 3D 1-egrbamoyl-1.1-

dicthy B inattye 22 A dnetrayeiromphyhalent evkam mo)- betviii seid methyl cster
Et d
g s&l tlén gp ok S) 7= e[rfnﬁg 8(%\%1%@9@)6 rﬁ%}ggﬁp Beent. Eet%taﬁ dro-

The ‘cru purr chi'ona
naﬁ)ﬁﬁla%nE-tZQ‘éCMdi@Ma atid agnd/ee( 10bend, I0t3|2&nmol')pthlsl pebduct of the prev1ous

step (140 mg, 0.41), triethylamine (33 mg, 0.33 mmol) in DCM (2.0 mL) and MeOH

(0.5 mL) was stirred at RT for 35 min. Sodium triacetoxyborohydride (135 mg ,

0.64 mmol) was added and the reaction was monitored by HPLC. Additional portions of
sodium triacetoxyborohydride were added at 1 h (50 mg) and 1.5 h (100 mg), and an
additional portion of the aldehyde was added at 1.75 h (80 mg). Fifteen minutes after the
last addition, DCM (20 mL) and saturated NaHCO; (10 mL) were added. The layers
were separated and the aqueous layer was extracted with DCM (2 x 10 mL). The
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(560 ng) as a mxture of olefin isonmers (~1 :1) and a
m xture of cis and trans isoners at the cycl ohexyl

WO R09g/076408 1) . 1H NVR (CDCl 3, 400 nHz) d (ppm PBPCEDE2008/086171

peaks at 6.88 (d, J= 10.2 Hz) 6.77 (d, J=10.0 Hz)

CHOTBS peaks at 3.96 ppm (br, s) (cis isoner, hydrogen ..
Cogaﬁm%oq e Sxasts gy PER B %zs%imconﬁ%%f‘gdetﬂ %6t yrudo title
peruct (283 m %)

2-[4-(fer™Butyl - di net hyl - si | anyl oxy) - cycl ohexyl met hyl ]

.~ S84 8407 @G mby T84 MWL eES SlestiB @l 88U AN 28-nbfifhalen-2-
R )24 traﬂs-ﬁ-k%ﬁ?o\éclyopuvzloj S et H-bltyric ac? H{V'l & (f1) and

(1253817 GarbaglGyl- 1= diethvl-3-methgy=]. .0 34 detiahvday -n,ap thalén-2-
ca-(elsz4-hydraxy-evelo thyl)- 'ri-‘&"lc 1,08
Cel | A §ortldnnsFithIcrilid Probilh SR tHeDprévieudledp (MWBRE A B il yWeds

and 3 x 5 nL). The conbined filtrates were
digsehesd it p P/e@qqe@u@AyﬁaHiQ SamlLy. eélﬁ@l‘elcﬁ bribes pigucts Weee sspargted by

[ o r|f| flash chromatography (25 %
Pf%@@?ﬁe lélle\t/heetﬁ}]e tnllqolue conpound (245 ng) as a ~
11 ﬁn(ﬁm élemﬁg) GiBmandn/ty: gMIs-H]S edred for &g HEL@\IZC))( @8@ BE,XfyS{md

5,62 M @Dschf@%mﬂgbmmwy%f &Sinl St TBh s )-8 0

1@ 5%05({{23];&5 @ﬁs HZI rret(ﬁ;ilm_gi? ox ’;ﬂj%:l\/gdé e>l<6Frr5et5 #ZI 1H),
3.44 &; BMylr3oddy3 B(]t(mr BH), 8ci4d(mﬁtﬂjy2 7e¢metHA 254 (ut, |lb]) P4 (rn 1H),
d h 245 : 8
2 BT ARSTIRD Ol (Sl BSe 2 S BA% TP PB TR 3,
ng(tap@QrHZ} O MTHF (1.4 nL) was added over 5 min. The
reaction was stirred at 0 OC for 1.5 h, and then

quen@Kextohy clutieg )7 Gomizs@:/ax BVit-HI ncadéd fois Ok AL Ok #89. Thdfound

SR H SN TR o A B o R Rk it 0,14

HE£AMHENDO 8d, g€ MH@rIHﬁdL@ZG{ﬂl @H§?S35119 erlsO11) V.62 tNSHY,ruste(dd, J=
title product ( n? whi ch was used i mediately in

16 Rh. }]g)ul}é); 34 (@, 3H) 44-3.30 (m, 2H), 3.15 (rn 1H), 2.68 (m, 1H), 2.57 (m,

B Y P o ShO U SR -

7.HiHey3ENY.&X @QP=(228zndk).0. 66 Mol ) vvas di ssol ved in DCM
(7.0 nlL). DVBO (218 ng, 2.8 mmol) and DI PEA (361 nm,

g.24-B281¥8Y. Y- e b e cie ol damel 11308 ciRbxy-U1e3 YASHOMoithphthatchD-
O I8 D Urah U QARSI RANRBRPL SN 2234 (&) 1. 4

ol was added as a solird, and the reactlon was

sti rfedsautiomol %@2&38) 1- cgrhamODbMI(di@thWD -mgaloxydldad, 4-
T, IR WP e e
méthyl esfdn €11§ Q2Th4 ARC0 On g aithel) iralyRO$ WeIemMVa s e alddddtvater (32 ul)
an\awitO?\IrNaOH (32 uL, 0.32 mmol). The mixture was heated at 50°C. After 15 h, the

reaction mixture was cooled to RT, dissolved in 50 % aqueous AcOH (6 mL) and purified
by preparative HPLC to give the title compound (13.8 mg) as a lyophylized powder.
(m/z): [M+H]" caled for Cy7 HipN,Os 475.32; found 475.2. "H NMR (CD;0D, 400 mHz)
d (ppm) 7.78 (d, J=1.6 Hz, 1H), 7.72 (dd, J= 8.0 Hz, 1.7 Hz, 1H), 7.28 (d, J= 8.2 Hz, 1H),
4.09 (m, 1H), 3.57 (dd, J=16.7, 5.9 Hz, 1H), 3.52 (s, 3H), 3.52-3.42 (m, 3H), 3.23 (m,
1H), 2.78 (m, 1H), 2.58 (m, 1H), 2.31 (m, 1H), 2.05-1.60 (m, 10H), 1.40-1.15 (m, 4H),
1.00 (m. 2 H), 0.79 (t, J=7.5 Hz, 3H), 0.70 (dt, J= 7.3, 1.3 Hz, 3H).
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(3 x 10 nL) and saturated NaCl (10 nmL), then dried (Na
SO ) and concentrated to give the title conmpound (220

WOorgdo9/0ddoNVR ( CDCl 3, 400 nHz) showed al dehyde PEBRKS208%/086171
9.81 and 9.75 ppm e . 2 [4 (fer

h. »JE? &%BSQJ r&LnXmoxﬂl fr& 12 -rne 8>|<x9-r1] PZXSyéll rtrgutramzdro na_13$1t(112gn’2-

RPhal en- 2-yl am

l nO)T(byEMﬁﬁ&l @M G’%ﬂ‘%@%aﬁﬁhﬁ 14\15&%&1 O Dox -1,2,3,4-
(65 - 7-am no-8, 8-di eth rrethox 5,6,7,8-tetrahy

tetﬂalmﬁlacphapmlhaéﬂe2 ykf’rmaobba(@tls#dl}dm@ a«ﬂdﬁelem@myﬂﬁgbut@n@wd

e 5 B e 1% B 98S0 S5R L B8y 560

10W)NOH! (MREH (6 Binddh). MRSNSdhirE had h@dtecRJt F00C. 38ftdF 13 h, the

Sodi um tri acet oxyborohydride (135 ng , 0.64 nmol) was
regipadnizie Mae codedto 1291% dizgslved i 6O Peenusguse@H (6 mL) and purified

byﬁrgf% rgtg\%glaﬂgﬁ t(i gﬁf@? tltle (;)0 ﬁ (%@%%2 %%%R, n_é%m/z%a ég\%der (m/z):
[Mﬁdﬁdal@ﬁ&br ORMH. L0675t 328 fcajndany de'NaBVIRAABLOBY, 4(10 ﬁfﬁlzi) 5
(80 Fifteen mnutes after the |last additio
(Ppp) 7%«%& SHEuER: éd2 @0 802} Hretid): a?d%ﬁe@ J‘r%@ Hz, 1H),
t J;
4 LT BRP B £8 Ay IR SRR I ) 323 46 (m.
2Hp3. 38129 (merlH),d?r Vet 148, $®9)(maﬂ1H) codlc@nt Iitht e+ h92] (me2H),

18T oS 661 Bsdmiin FRerRy s by sty S ARI=T.2, 1.6 1)

. 4-tetrahydro-napht hal en-2- yl am no) - 2- (
ral %xmp}ﬁdﬂomj[eta}oohtefﬁiugly nmet hyI )-butyric acid nethyl

eSt € é‘?lﬂ |0?g‘§i)|:£'{(%§§§§§ aﬂoagloy[ ?qn&)lgtlhyl 3-methoxy-1,2,3,4-

tetrélhy‘d@d ﬁﬂ:ﬂ]‘ﬂ@ﬁlé}r Mﬂﬂ?ﬁlh@j 2Rydohexylmethyl-butyric acid, the compound of
yl am no) - ;édr oxy -cycl ohexyl net hyl ) -butyric

Exgenrde hewwnc@@t@rfq f hyat A7 p@wwtlthmasymeaeﬁ@démm@ hepaetes in
DS PR 3L €8 e gy PRl TR0V LRI on vere

mfxed ehdtht chewahansS et %taeeltobynmrae%arm aMEfrletht-Z:O i.vEpon
npound (first eluting) (3,3

t he titl 0 )
th ¥ng) sa ;ﬁms,_wqre Cetg geg ,fordé)gmm% MO0 4{@&113134 °G. ggwrnatants were
o AP 5 90,5 OBy (i o
speéfrometry0@.(/MS) lukbier tBe 6@1dftegns Sefcrib8d bdlogvd dFor dnetdbBlifs,
idgfpl)%cgé’on} %l'l_j%p]’lﬁtg’ Pﬁgr cfil%’tiggr w(ei:ﬁ g’qnéi;iflg’dzs?’egar(a% \?v%corsﬂp%énc{gn and
Wl%h Q&ﬁ%&g 133} E)(%Tﬁple 18384 ﬁﬁﬁlyz')ehl)"_bl;r HeAR. (1("1%8’ reglh%%g Q)n%(tractlon
chfr(zm@tggl@.mdtt e4|7é 3 0P a(rn usawgpm(wtﬁlzt)wnk[ Ve pterpeethioah tth@trthe
prmg&p)aﬁgy({\'z %me?gb/oi%ez (&tf t%ﬁ g?mﬂ%?qqgo XEgp %f,%og&ns%ghydroxy
cotnpdund A4 although the cis-4-hydroxy compound B cannot be ruled out.

Agilent model 1100 HPLC with Luna C18(2) 100A 5um column; flow rate: 0.25
mL/min; Solvent A: 95 % water, 5 % acetonitrile, 0.05 % TFA; Solvent B: >95 %
acetonitrile, 5 % water, 0.05 % TFA; Gradient (time(min)/% B): 0/7, 5/7, 60/25, 61/100,
63.5/100, 64/7,70/7. Applied Biosystems model API3000 triple quadrupole mass

spectrometer.
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Hz, IH), 7.20 (d, J=8.2 Hz, IH, 4.02 (m IH, 3.79
(br s, IH 3.62 (s, 3H), 3.51 (dd, J= 16.7, 5.7 Hz,

WO p)09/034d81 (s, 3H), 3.44-3.30 (m 2H), 3.15 (nPCT/B$2008/086171
268(m IH) 2.57 (m IH), 2.24 (m IH), 2.05-1.80

A%SED 14 37_&(1 ll,\gS%Sn (lg]nglzl?éssagnn %iiligﬁ ng,ﬁlll_pnan?)ena and

((Qwesmlﬁpeampmﬂecfpmra hyl - 3- met hoxy- 1.2.3

a.- Iéleﬁl%l;aﬁl@@ya{aﬁltﬁﬁpht hal en-2- yl am no) - 2- (
ra/ 75- 4-hvdr oxy-cvcl ohexyl net hyl )-butyric acid A) To a
sol L@H@nKb(Chmese Harnster Ovary) cells stably transfected with human mu opioid

or w1¥1£ élﬁn%arlgg kg%qqatqjﬁa A wegé % r\%ll 1{1%1&1%&1‘ %§1¥514t1’n§ 0:% I—f]érn 's-F12

écﬁé?@p}ﬂmﬁ ED¥Mh G %Eﬂ;@ bfﬂﬁt pehidilvd L CoRGEH/chINgE
rnestelr (flgiﬁ(27ﬁ4 %g 0. )(%)5 m%ogyly% )plen I\/BéCH (0. %O nL)dp\}\w;an;ycm

andcﬁd)@dlgWaLeﬁenm@n iy 5%ndOb,ONNNHitd (BRbator @3 B2C nReteptor

The .mi t 500C. Aft 15

PSR Yo Berr 2 Gt S5l 4p o SIepiety vy dygormined
usREU EPH D fn d'speciadeiv it LI ffeﬂséom/ﬁhﬁ)w@tmyﬁbﬂdﬁeﬁdmhgmd
to give the t|tIe conpound 8 nmg) as a |yophylized

bIQ@MGﬂ?SW(MZ) [M+H]+ cal cd for C27 HA2N206 475. 32;

f ou n&éﬁ&gerg fgf%wn t?l\@z %%uengy 6% gubfu&!?t%?%ﬁagﬁs ‘;01‘2%?11 line

pa(sshgmk—tlﬁ 2l zonol dylker wés fﬁQulﬁeﬂféd fokrs midutey at(lfédm térn%@raﬁlre and
5.9 iH), 3.52 (s, 3H), 3.52.342 (m 3K, 3.23 (m
tedi)y-/fgetha,‘plcqtlﬁ)gltatzotglg 10rpL |o¢l|}3BS'LsuB]g_lel(nﬁ‘1teqi th 5 rnM DTA.

Fogtogg SRR O et L0 s B0 e e
ceﬁh‘l)futatloﬁ -6 2 B3 B¥S7at TAOD grmyhd rekus‘pedde&i inyftesB groetth @xadium at the

.3 .4 tetrahydro napht hal en- 2-
aPW%aPPOS)p 15146107 - 4- hvdr oxy- cvcl ohexyl met hyl ) - but yri ¢

aci g Bmctrdns éh@&h%u harvested by gentl hanical agitati
2 (Comel ey FL o apisied b pepi e niselejaion

thleﬁ md‘H)ED'E)ArmaBBSifa]l@m@cizbwd:@mﬁugan@l-(géoo g for 5 minutes). The pellets

A PR U Ly Ry
ctMfc Q1 fdn®Badid N-@0H, didk yRthl g‘@ggefaﬁﬁlemfr(ﬁetﬁeﬁleMnic aclMQHEPES)),

m Xt ure was heated at 5 After 15 h, the reaction
pHn7><11; anchavaescowet edtht aopabrtronidisgipioy ed i¢on BE r%nétquelmn@genates

W%I‘ﬁ cel%tgl?tfgghzglfg;)(‘) O%J oll%%l(réllglelgeraﬁ ﬁlegpeﬁef )gzstfgl %/ R Ze&d%ﬁ atgnt

ceﬁﬁ‘ﬂﬁged BYibh £ fﬁﬁiﬂlﬂnﬁlﬁés) CZHe bléﬂ&%&%re%@h&ﬂond‘e@yﬁésuspensmn in
1H NVR ( CD3CD

Awy B|uﬁ)3r fqllo;vged(lgydan q}f-dltg)ngl thf]_lgqﬂqqz(n?),pr g fqr %m(taltesj —The

oyl R L p P iade P R A
budtes P.&oéﬁlzc.ﬁcgn;etid"%lgn E\Eai H.e‘(emnnbd’i-l)lsmg ’215}3.0(Rmd ﬁrbﬂﬁordZPﬁ)iem Assay

klga@dng%’g NPV CIS Iq}ore(gmfgoz&l ahguots] at588§ C, @q_tbl rg%\lr-gé (dt,

J= Hémad d&td&ioid FERPR: e 8P) MetBRRkE hereFt@hsed from Perkin
Elmer. The reported Ky and By« for these membranes determined by saturation analyses
in a [*"H]-Natrindole radioligand binding assays were 0.14 nM (pK4 = 9.85) and
2.2 pmol/mg protein, respectively. Protein concentration was determined using a Bio-Rad

Bradford Protein Assay kit. Membranes were stored in frozen aliquots at -80 °C, until

required.
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A sanpl e of
(S)-4-((2S, 3S)-7-carbanoyl -1,1-diethyl -3-nmethoxy-1,2,3
WQ 2009/076408 PCT/US2008/086171
tetrahydro napht hal en- 2-yl am no) - 2- cycl ohexyl net hyl - bu
%rdc aC| g; ghe co&ound of Exanple 1, was incubated
L h cryopreserved hurmn hepat ocyt es
i N DMREIBtand baRIMELREERtWRE p&forhed iffeh IAx§Bert Bl InSE, Bep well

Aliquots of the resulting solution were m xed with one
96rokll pelypfopyRnomsser bt tnrd totsl 3ssey Velanmerd 200 od eqontatining the

apafopm&g%@g@?% R Bro Sy ek S S ey el a@ﬁ Kappa,
re%elc’d%qg) 1W'A§§a§3BMﬁJeﬂ" @ﬁg%l@ﬁleﬂﬁa Wlth@@ZS@Q %Mﬁ@ gerQﬂﬁ Atk (BSA).

coupl e mass spectronetry (LC Ms) under
Satmntjmt bmdmgdasimsl fbedﬁ@eﬁmwtaonl%tfﬂ(drmhab of theeadlohgand were

B AT B8 Lo s SRR oo
PﬁKaSTHMe BiSpladtincnn adsiyelr QMeﬁ%B@m JKirvaaie bf Bmp&ds were

extraction, chronatogranms at 475. 5 a mu. are
pegtonmard wetht Wi-Pipretvephing ar (b dt %tainéﬁ Tmdtfor me, frltanaridogippa,
abolite of .the.co
repgh o BP0 B B O GO RO Ak o) G — 1D v,
- 4- mlﬂﬂﬂgmam léﬁﬂ ttheﬁ‘ rbdte @5brOdtalysiNai ikiefht GraphPad
nodel 0 HPLC wi t Luna C18(2) OOA 5nm colum; flo
Prism Seft@arzmagkagt (GrephBed Sefwara; Ings Seg Wagger CAS uging the
ggrgt gper {nroldlel:for gnq%&é;% TFpAe’tl&§'185 E/Qtﬁg%e Hﬁ}ll’ndlo 1] Wes fixed to the value
fot homédtiobinting) as Qtdrmiéd/in thOpdbenc6 bf 10QM ﬁﬁoﬁnloq{ values for
64/ 7,70/ 7. Applied Biosystens nodel API 3000 trip
teﬁ@aaweww%%l% piedt indirisie fromsthg est fit ﬂﬁmvaluegaa@wé ‘the K value

a%%lg%| 3‘¥‘ﬁg ﬂfm&% Mdmfﬂg(]ii% ng‘Pr eﬁ(yeat AH&@F@%) [L1=

thé Gimdeeﬁaldﬂ&uﬁs{ﬁé] D(praroyphmel Rssudtt atal oxptassoaisiselod eghativd tecadic

ioid or with guinea pig kappa receptor cDNA
loﬁgﬁmﬁqué%ﬁl\‘?%dﬁ’lﬁm consi sting of Ham s-F12 nedia

sup Ll
T opPTATBeh St hilidduhfeRey piE R I iR BlsENh fllaltiBher binding

affi@ty fdriing 1w f dedd, oni@@paopmld@ssézpt@(: Thedmeptampemgs res¢bm

-2.0. 0. 414 tej
Byt Gays el G o a TS ROy BRI ED b BK pre
bt wRECAbLCS. 2Ghd bdu 10.990 RSB bpioid reBe BT RBRample, the
radi ol i gand bi nding assay. Cells were grown to 80-9 %

coermpndﬁe(vfdgxap@l@sl Qu b, tlnﬁr &2 pasplagedycs 0|ﬁ8r4 2al 9.6| anged.7,
re?ﬁ%%tsl ' ”&Pmﬁ; f then%V t%%ﬁsogaﬁlblltgg g %esfb%gwgen about 7.5

oomtenpera ure an arve

anﬂ%b@tnll 0cRht thghtidbh O¢ltal dhd itk pof kdpBd opidm)feeem&tsed with
5 mM EDTA.

Assay 2: Agonist mediated activation of the mu-opioid receptor in
membranes prepared from CHO-KI1 cells expressing the human mu-opioid
receptor

In this assay, the potency and intrinsic activity values of test compounds were
determined by measuring the amount of bound [*>S]GTPyS present following receptor
activation in membranes prepared from CHO-K1 cells expressing the human mu opioid

receptor.
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Fol | owi ng resuspension, cells were transferred to 40
mL fresh growh nedia for centrifugation for 5 m nutes
W@e00200308 pm and resuspended in fresh growth nedi/us2088/086171
the appropriate split ratio. For nmenbrane preparation,
I ere har est d b entI e nmechani cal agitation
v B HUPEEE FEPREWEE: by centrifugation (2500

g f mqurﬁarnhﬂtﬂp@cﬁh reng;g?t@ g@hbﬂ M fhck QRUSHEREBRphRd as described
Assay Buf fer (50

abgv¢ or W?@rmlk%’ﬁﬁhiﬁ@fpll’ﬁéﬁ@ﬂm@- |E1et1ram§>d|pfl<ar@mé Bagi fgr the

e IR HOXEBLOSY SRSl e PPRS YL fhine

raﬂh@hgﬁﬂ(ﬂﬁndﬁhg asHabewaon).0€ end 2' h @)n[cﬁ/ﬁlg ﬁr@ﬂ:ﬁn hespog et ®gotein
were centrifuged (1200 g m nutes), .the pellets

CORF YR IAR i ﬁatefrﬁ@e% uyes A @t@&ad Sandtprc lirgéean é&wyd@fo Nembranes
w0t fﬁ‘ff%ﬁ%ﬁ uol18 - @gb¢f m 1I\P§{)uﬁeﬁvas hed once by

resuspensi on nt Assay owed by an

b %ﬁdi ti onid_s jat.on (40 000 g for 20 minutes).
' i e SNSRI i n Assay Buffer
( equMembeints ﬁzeﬁ%&réd asdoberiield 86 8@ Yindpfibeto)the Ha@bLENR assay,

concentration was determ ned usi (r;%'ga Bi o- Rad Bradford
almpesayaic Adwag tka eongaefravionst 3A@ sewelr & 4ty dtnfich (FAngYdREPES,

pIf 2ad2STOf Hsedpmishniribios |SREnEPipEL BRDHPE b BeRRiife:” Test

c éﬁ‘iﬁﬁds whe ré&@%rdta%‘qolnﬂﬁrk@ocﬁ%ﬁmfo% it HEE®), MRIREZHE60 uM into

erm ned saturation analyses in a [3H]-Natrindole
Assay iBallfﬁegemrdalbmgcﬂ)l g Bg's ayd soeal €1:6) diutiolb (heh @uadedo g&)erate ten

coRugHOP R OHTVE BBt A aTod00Sd nio AVl BRI By SIF RS ver
dlﬁlllié%f t%'4'6 éﬁ\gtsdﬁg g 0' lg\éL %ﬁﬁ@&?e n%srsg%ﬁgﬂ&e q’gé ?sfag %g Berforrned n

uot urr

a BtdD Qbﬁhﬂle&ﬁ‘&@ﬂ i Raatihgan @.gk@if ANt arSTadesn, W&t €ompound ranging
performed in an Axygen 1.1 rnL dge wel | 96-wel |

frgrol19 M py20eiN®. h%BM/G@IPa@@ 0.h /! {0881 TPyS slalyted oh Ui prMMeCly, 25

m&f@?@“‘ ﬁn(? 0 ?ﬁlbgbl/ % hfe?g Q%ogéticaeﬁat?og@u né m@g‘glﬁ%%—Ala-Gly-
(rﬂeﬂ%@ﬁ%@@@l&l cdnReSRBY-rEPbh &Y curvSH 11%@8&1e1@n8’\% M 1 uM) was

25% bovi ne serum al bum n BSA aturatio i ndi ng
ingludet @tse\femypka&t erm nati on of vaI ues of the

rad were perf rned u no
Rt PR rers pfrouisd Breh el¥ b o SR g oBThedtion of
S(ﬁuE‘Mth@'I\?a@lmg@i‘?/@DfaﬁﬁtYo% bonLAateh BABbIRN.A] SPIL of
val ues of conpounds were ormed wth |
3EGWﬁ eTilor phayneaainitOudd bylthE adé@indn 6f 30 nMof efenthirane protein and
ta, . and kappa, respectively, and el even

a”@éi‘ﬁéé‘h iHbIE R Ormigy iR SLIRATH SHEFTGEr SR 1gciim wasgpninated by
ﬁlwl?lﬁblﬁg '9@%%???1/5\%@( dﬂ%ggd Bfa?eeglog%dr\gﬁlll b.@%ol&@cﬁﬂ%ﬁﬁﬁlﬁ& using

anal ysis wt
a Packard Filtermate harvester, and wash with ice-cold Assay Buffer (3 x 200 ul). Plates

are dried overnight prior to determination of counts bound via liquid scintillation on a
Packard Topcount instrument. Vehicle: DMSO not to exceed 1% final assay
concentration.

The amount of bound [*>S]GTPYS is proportional to the degree of activation of the
mu opioid receptors by the test compound. The intrinsic activity (IA), expressed as a

percentage, was determined as the ratio of the amount of bound [*>S]GTPyS observed for
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Prism Sof t war e package (G aphPad Software, Inc., San
Di ego, CA) using the 3-paranmeter nodel for one-site

W@ 09petd4v8 on. The curve mni mum was fixed to tPEI/US1008086171
for nonspecific blndlng, as determined in the presence

of 10 nal oxone. Kilval ues for, test co ounds
B Bt b fesf fprwq“sﬂﬁ ?mm%owg\tedffm acliggPn, 3 HAMCO which
is 3RduBE td R é’ ﬁhlue?goﬁfst tie 1 p@d 'Ajlll bk ‘éarbH%%rlﬁgac‘id‘@ompounds of
eng- Prusof f equation (KI= I GO (1+(] wher e
fopnl]llanél)tw\@e tﬁ@t@delm thingdsan alui‘ de[mcrrqstr&eé nrémwp hétneticsRé desb thsn

bt URE SRR T O RRFRRARTRAS. & PHRk DR ucs or -

8,I- 21 1, BRG €5, agSRYEVARAV B aaidlftncﬁhwe é@te@éﬂ]ﬁ(aﬁfﬂlésm uys f@and hey
delta, or kappa opioid receptor. The fi nal

eXéldm@é dhraslugapbd. i6n17a>48nfmde% raspe@ivglst el husseasepaunds pitbe present

oS53 S 0, SOTREARI s, Mt R e

rece tor. For exanple, the conpounds of Exan'pl es 1, 9,

ssahd: Rat Modehpf nbive£Bragy 4, 9.2, 9. 6 and 9.7,

res

| SPRGHAYELY 1 COTBRUIS 0L BENGOL 0484 0, o o
gaatrointestifel tmnsig ethich @anthagyipeaphgualgckaipy allopsoidg was approved by

receptors 2 . Agoni st nedi ated acti atio of
g FETRRGH: AT e d e rnBES Ao L s dac g sonformed o
tth!Qidél fof Blel Gar@ %R B8SbMGbohfory UiRMafYsuBRERI by RS RBESal

In this assay, the potency and intrinsic activity
<AVﬁkmESf@ﬁwn@§KCHBH@bunds wer e determ ned by measuring

t he amount of bound [ 35S] GTPyS present follow ng
a. rikadptsoic BoptyuatAsay i n menbranes prepared from CHO Kl

|1 th d t
oot ot SOERRG et e BRIy B R0eR b SRETRE S ap affgnine

théie asiptyolo réwvgéﬁbpémﬂ@deamﬁcme&y@d Lhfic BhpRAe RASwere fasted up
descri bed above or were purchased from Perkin El mer.

OVEHEghtapioF tedimingtration Shtaxt compotids qyekinkdudnieyiipanes
u?%tﬁ%ﬁeg 19tr£r¥u%ﬁfay o (t)tl P%u%g %lf galﬁ?m%&tl%n at doses ran ngg from 0.001
renor I'ne radlo assa

tohBo i3 Oaﬁdhg’raﬂasmlﬁ@gr/aﬁﬂn@/bg)elm,e aﬂﬁﬁrﬁﬁﬁdtioﬁ@f YGst Rfrﬁ’ﬂicﬁmﬂ was
concentration was deterni ned _using a Bi o-Rad Bradford
foppwed by subsypequsiadmypinirtioned 1gperamide gt @ dosepttlmag/ks or vehicle.

F t 10p8Qnf idie @Rt on, B 1

7 AR ot Bhle AL R, ol IRALE g bsortabl

chproepbmed ves adesistetzd diatral/ ggvaga andarimalstveere hl-‘howdfchfree afcess to
al.iquots were diluted to a.concentrati on of

wzt?grgfo?@i a xtiy LAY éiyragaflpg Fhe(wggpégnmals were then euthanized via

carbon dioxide asphyxiation followed by thoracotomy and the stomach was carefully

excised. The stomach was ligated at the lower esophageal sphincter and the pyloric
sphincter to prevent additional emptying during tissue removal. Gastric weight was then

determined after removal of the ligatures.

b. Data Analysis and Results

Data was analyzed using the GraphPad Prism Software package (GraphPad
Software, Inc., San Diego, CA). Percent reversal curves were constructed by non-linear
regression analysis using the sigmoidal dose response (variable slope) model and best-fit
IDs, values were calculated. Curve minima and maxima were fixed to loperamide control

values (indicating 0% reversal) and vehicle controls (indicating 100% reversal),
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pH 7.4 at 250C), then honogeni zed for 10 seconds using

a Pol ytron honobgeni zer. Test conpounds were received
W@2002076308 st ock sol utions in DVMSO, diluted to BOOUSNNS/086171

into Assay Buf fer containing 0.1% BSA, and serial (

1: 5 h
re&lﬁﬁ%‘éﬁ‘ﬂ ﬁgir%?x%geéﬁ%g%dh’ %r Str@requ%%% YK revemalpfithe
effdeR m@)pe[rﬁér‘a‘]: C%E%ﬁﬁlgi\%@%ﬁii Hitdedh t @héf@bxﬁ@\ﬂlﬁﬂgopEfarﬁMs 1.9,

respectively, in Assa uffer. The assay was perf formed ’
10-6, and B adminotasedorely, mltm@d tontvalues n§o Q@ mgikof 0.10 mg/kg, 0.12

nbr rotein oun rangi.n 10 pM -
v G P Epen SRty T8 TR s fig @Rt eq T 10
nM Mpd 2, 25 nM NaC, and O 0125% BSA (flnal assay
concentratlons) A DANGO gT yr-D-Al a-d
( et WY Bieearaiopt pvyntoerhes @@naféqsmaque@%@@ewm ghe specific
enélfogip'g&ﬁ%s%elfae;b@pﬂﬁloglg% %%d%rs?%@d %ﬁoée”s% 15&‘21‘%{? ﬂfe”ar?t‘ﬁﬁ{ ‘yarious
chasgaymdyohd mudagndt dqalVaté(ﬂtsthﬂb@iubSﬁ)tut‘dd vaithoub éeﬁuaﬁlg’ ﬂk@@lthe true
2/ GDP solutlon 50, nL of test conpound, and 50 of
spirifzaf arenpf theve verdioay Inaddifion.mapydpodificatioas a&a.heur%ied? adapt
g&lm—}arosfltu%}p &Pl '05'1t19£' de ﬂa{tﬁ”‘ﬁ%c&% #)1'39&9 &teB o Qfeps, to
m nutes at room’tenperature reaction was
tht ebjettnat, epiribynd scbpe af ﬂhe prosentonGhtior] AllGE(Brbidificetions are

. pl at es, b| ked 3@6 | i , i
inn @R e P ER s b s B egrond ekeh il P o
pﬁﬁ%ﬁ%n@%aft&ﬁs 6id Yaté@Qodihent® kﬁé@&rﬁh@o&%'aﬁn@&@ﬁfh‘t&my

prior to detérm nation of counts bound via |iqu
rege¢nee ihketeat indullogs thoughokdivalugidyp owarpordted by taferance.
Vehi cl e: DMSO not to exceed 1% final assay
concentration. The anmpbunt of bound [35S] GIPyS is
proportional to the degree of activation of the nu
opi oid receptors by the test conpound. The intrinsic
activity (IA), expressed as a percentage, was
determ ned as the ratio of the anobunt of bound
[ 35S] GTPyS observed foractivation by the test conpound
to the anobunt observed for activation by DAM30 whi ch
is presunmed to be a full agonist (I1A=I00). Al of the
carboxylic acid conpounds of formula (1) were tested
in this assay and denonstrated intrinsic activities of
| ess than about 22. For exanple, the conmpounds of
Exanmples 1, 9, 10-G and 12 had | A values of - 8, -2,
7, and -5, respectively. In addition, the esters of
Exanples 2, 4, 5, 6, and 7-A exhibited I A val ues of
-5, 6, 17, 19, and 8, respectively. Thus, conpounds of
t he present invention have been shown to act as
ant agoni sts at the human nu opioid receptor. Assay 3 :
Rat Mbdel of In Vivo Efficacy In this assay the
ef fi cacy of test conpounds was eval uated in a nodel of
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gastrointestinal transit, which eval uates periphera

activity. This study was approved by the Institutional
werioaafe4@ar e and Use Conmttee at Theravance, PEEUSZ0$1086171

confornmed to the Guide for the Care and Use of

Lab i el i shed by the National Acadeny

of Wté§%‘gﬁ\f§%¢b a . Rat Gastric Enptying Assay

Test conmpounds were evaluated in the rat gastric

enptying assay to determne their ability to reverse

| opek.am dé& coinpdwkef fduhelg€ld: gastric enptying. Rats

were fasted up overni ght origr to adm nistration of

t est conpounds or ve by TRt r & enous,

subcut aneous, i ntrapscs *or~or rout.es of

adm ni stration at Hoses_g gﬂng roff 0.901 to about 30

niIIigrans/kilogran1(ngﬁkg$. The adfi ni stration of

test conmpound was foll owed bM subcut aneous

adm ni stration of | operam de At a dose of 1 ng/kg or

vehiwh@&einFi ve m nutes post | operam de or vehicle

adm nji stration, a ngn;nutritive, non-absorbable

charlR oarORear ~GHEYNKdRi:ni st ered via oral gavage and

ani 3wer S .water for the

Si x?%j% ’\Ifl%liltdg{ 15% g%@g%&%gﬁ%ﬁggglﬁgiglﬁent. Ani mal s were

t herReisstlacttd &dnmv@ patiat, pbianydj opclahexgls ptGEG) at-cypriohexyl, and

giéio d by thoracotony and the stomach was careful ly
~(EXkhgelfyhe stomach was |igated at the | ower

esoprage aly BhkNSdc8 in@penddify RYHdEE S oS Nall§l;8hdt O

prevent addi tional enptying dufing tissue renoval.

GastR'iis hydiogbn oxfassaikydrandet er mi ned after renoval of

the ligatures. b. ta,Anal ysis and Result ta_ wa
el VBN UAS Sips Pive e s AR R e et s Al he trans
confeanrhbad Software, Inc., San Diego, CA). Percent
reversal curves were constructed by non-Iinear
r egra&sstbermegentigalysacgentaye stethsicgfoi dal dose response
(variabl e sl ope) nodel and best-fit |1D50 val ues were
cal cul ated. Curve mninma and maxi ma were fixed to
| ope.am dEhcanipoahd vAClEa 1(wWhabtiaR'iingObPorr-ay(enNHL) and
vehicle controls (indicating 100%
reversal ), respectively. Results are expressed as | D50,
the glose fRauL %qr sail:of ffects of
Iopéganidg, |n]ﬁ%P??g?gﬁgldgygégﬁ%égéﬁﬁn$ﬁg'conpounds
of Exanples 1, 9, 10-G and 12 administered orally,

exhi pited | D50 val ues of 0.0Q9 ny/ kg ,, O, 10. kg,,:0.12

o Kb, antPeEooad Rbu et o WhAngRa R 2 Gach
in@RhYANG HRdGlor MBIl € the present invention has been

describéd wth reference to the specific enbodi nents

thereof, it should be understood by those skilled in

equi val enbe SAgPobBY SLHNTPRET SdRr oot "Bk’ ang ¥ aggach

cthyle true

6. The compound of any one of Claims 1 to 5 wherein R* is methyl.

7. The compound of any one of Claims 1 to 6 wherein R’ is selected from

Cs_salkyl, cyclohexyl, -(CH,),.3—cyclohexyl, and —(CH;);.3—phenyl.

63



spirit and scope of the invention. In addition, many
nodi fi cati ons may be nade to adapt a particul ar

W@ RG0gAard4es, material, conposition of matter, pPODESDPS/086171
process step or steps, to the obj ective, spirit and

scop he prese |nvent S d.ications

o o e RORRC g G %&etoﬁjw{?fﬁﬁl dt e e
cydRmendsdiier eto. Additionally, all publications,

pat ents, and patent docunents cited herei nabove are

i ncorporated by reference herein in full, as though

i ndi yi du i ncor porat ed eferen MHAT 16S | MED
o Dot BT R oha CRR PR MR T ol
-C(ONRV ; R2, R3, and R4 are each |ndependently

O _3al kyl ; R5 is selected from Ci _6al kyl, phenyl

cycl Bhexylhe conmqupq pf guycqne af Kdsis 1 tari%dwhereleﬁx IS BieEnY

Ra, Rb, and Rc are each independently hydrogen or

C _3al kyl; and R6 is hydrogen or C _3al kyl; and

vvherleli n the cuiuhd veatysomtoftdiginshi toal) welesntiartise sorckedmistry

asterisks are in the trans_configuration; or a

atﬁﬁ‘a‘%%&%@tt?réaﬂ EyLEedaprhpyesiorpuaieot . 2. The

compound of Claim1 wherel@ BL is -OHor -C(ONH 2. 3.

The compound of O a ) 2 eMRYRIRS -C(O)NH 2. 4. The

conpound of any ong ns tol3 wherein R2 and R3

are each i ndepeng&ént (YN or~ét hyl. "B® The

conmpound of any one of R &Mt 1 to 3owherein R2 and R3

are each ethyl. 6. The conpound of any one of Clains 1

to 5 wherein R4 is nethyl. #la)The compound of any one

of Clainms 1 to 6 wherein R5 is selected from

C3_5al kyl, cycl ohexyl, -(CH 2)i _3-cycl ohexyl, and

-(CH2) i Bradeeipound of Theémdonpatindh®forapyindiescdictdd oMb

1to 6 wherein RS is CYCIohexyInethyl 9. The conpound
of - A0S 5 Aoy -G SnaHha- msﬁyr@rra@gﬁ

naégthﬁfs’gﬁﬁzéglﬁwfﬁcﬁﬁol@?%ﬂ%ﬁ%l%ﬁt}gca&cﬂﬁ 1 to 8 wherein

(8)-4-((28,35)-7-Carbamoyl-1,1-diethyl-3-methoxy-1,2,3,4-tetrahydro-

naphthalen-2-ylamino)-2-cyclohexylmethyl-butyric acid methyl ester;
(8)-4-((2R,3R)-7-Carbamoyl-1,1-diethyl-3-methoxy-1,2,3,4-tetrahydro-
naphthalen-2-ylamino)-2-cyclohexylmethyl-butyric acid methyl ester;
(8)-2-[2-((28,35)-7-Carbamoyl-1,1-diethyl-3-methoxy-1,2,3,4-tetrahydro-
naphthalen-2-ylamino)-ethyl]-4-methyl-pentanoic acid methyl ester;
(8)-2-[2-((28,3S)-7-Carbamoyl-1,1-diethyl-3-methoxy-1,2,3,4-tetrahydro-
naphthalen-2-ylamino)-ethyl]-4-methyl-pentanoic acid;
(R)-2-[2-((28,35)-7-Carbamoyl-1,1-diethyl-3-methoxy-1,2,3,4-tetrahydro-
naphthalen-2-ylamino)-ethyl]-3-methyl-butyric acid;
(R)-2-[2-((28,35)-7-Carbamoyl-1,1-diethyl-3-methoxy-1,2,3,4-tetrahydro-
naphthalen-2-ylamino)-ethyl]-4,4-dimethyl-pentanoic acid;
(S)-2-[2-((2S,3S)-7-Carbamoyl-1,1-dicthyl-3-methoxy-1,2,3,4-tetrahydro-
naphthalen-2-ylamino)-ethyl]-heptanoic acid;
(8)-2-[2-((28,35)-7-Carbamoyl-1,1-diethyl-3-methoxy-1,2,3,4-tetrahydro-
naphthalen-2-ylamino)-ethyl]-5-phenyl-pentanoic acid;
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11. The conpound of any one of Clains 1 to 10 wherein
the stereochem stry at the chiral centers is

W@ 28Y/0(63® , as shown in fornmula (la): (la) 12.Pd¥Es2008/086171

conmpound of Claim1l wherein the conpound is sel ected
fro

(S) -G @([%(23%36:)77 Eabpmsy -1 disthyl mstoxa A Adsyahydse-a

nay ﬂﬂltafeh[ﬁ E@he(ﬁmeth l-pentanoic acid;
5- an1no 2 cyclo P butyric acid;

( 5) -(4)- Q(&@zy%}(@&mﬁmm@yld 11digihgt-Bymettionyet, Bdytetrahydro-

hal en-
luﬁhé?gﬁf%%¥ 33%&3%%% 'Le?hsP butyric acid nethyl

est 2A@)(#s,45)21- @aﬁiaﬁl)oylz'l Cadiga oy methoxy-1,2,3,4-tetrahydro-
1 1qg?et ﬁ 3-nmet hoxy- 1,2,3 ,4- tetrahydronaphthalen

IRQHWP@ﬁﬁh HQmﬂy%m@h@%VMW@@ﬁym butyric acid nethyl

est

( 5) 2((2(1% %) -7 ggfba.?l L] ba(rirlgt 1- P qletl&oxgt h2 3 élstetrail dro-
na,thh3],eﬁ-2t y?lhﬁﬁim)m m&ﬂi&kiﬂlaieﬂ[yl butyrlc acid;

2-yl am no pentanoi ¢ acid meth

ol A SEIY a1 g AT B 26 Litobydig - 3
nagﬁﬁltaf%ﬁxﬂy arif -3%- y%lcth%&%rlﬁm\xﬂn %ﬂ%ﬂf&ta!aﬁi en-

an1no ent’anol ¢ aci d;
(i 7)(&—4{—(22& ﬁSZ)S’Y Caﬂ))ambymﬂb(hmhy] -3-methoxy-1,2 3 4-tetrahydro-

th 4-tetr h drona ht hal en-
napb e o st b e o
( ' 7) (S%QL@ycﬁ((l%§yln?e@ylll @@S @@Upﬂd'lethyl 7- h droxy 3 rnethoxy-l 2,3,4-
tetrahydronaphthale

wﬂﬂywannmﬂymé@h9b$mmn4>UMME@hvﬂrpentan0|c aci d;

R N el LTI G SR TR
tetrmgmcaﬁ@pmhaa@i @ylﬁﬁﬁn& bayfié 2c1d
S 35 -7- Carbanny d|etg% - met hoxy 2,3,4-tetrah
phe rdehary r@twlaﬂr((ﬁ&)? Mydli:thsL bﬁ@WWYﬁerﬁ@téﬂ@r ¢.2,3.4-

m@&%ﬁ%ﬁ @ﬁu$g§£%§%% §35%§§?58,%¥¥Ltrahydronaphthalen-

2-yl (&ﬂﬁZn@?el&ltdxylrﬂletHyl%(j(Qﬁﬁm I-pietiybadiydrag Fmethoxy-1,2,3,4-
méQQ@H?gg Z%h%l%ﬁ&ﬁg%9fg%yéc%gaga?g¥LahydronaphthaIen
)2 32’ Wﬂﬁgl)mat\%\éﬁﬁﬁ;a'llg a%gérpq%‘lt)rlé)?/alts thelreofdI et hyl - 3- met hoxy-

, 2, 3 , 4- tetrahydronaphthalen 2-yl am no) - et hyl ]
B o S S R Gt SRR IPRpRE RS RRone of

Cidintd B9 rpand%r Qmﬁyélrpeiclaaﬂtamwﬂep aci d;

P

(i1?)-4-((2i?,3i7?)-7-Carbanoyl - 1-di et hyl - 3- met hoxy-
1,2,3 ,4- tetrahydronaphthalen
14. The composition of Claim 13 wherein the composition further comprises

an opioid analgesic agent.

15. A process for preparing a compound of formula (1),
*O\ R4 R5
*
N RO
R R 0O M

or a salt thereof, wherein
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2-yl am no) - 2- cycl ohexyl net hyl - butyric acid;
(1?)-4-((25",35)-7-Carbanoyl - 1, 1-di et hyl - 3- met hoxy-

WA 2®9/876448 t et r ahydr onapht hal en- PCT/US2008/086171
2-yl am no) - 2- cycl ohexyl net hyl -butyric aci d;

(5)-2r Oyl .ohex gl .- 4-((25", 35) -
1, 1- ilét'%l 9%%@&2& -3 -nethoxy- 1,2, 3, 4-
t et rgthydr Sraneinhé BaheRdeded A, 19) alﬁ;}ﬁ;yrl ¢ acid;
(5)-2-Cycl ohexyl net hyl -4-((2i?,3i?)-
1, 1-Ril iststlyeted fayde oseliyd phemtlhapejehetyl2 - Hadrs—cyclohexyl, and
ahydr or napht hal en- 2-yl am no) - butyric acid; (
(8L, VEIBREy | e - 4- ( ( 25, 3S) -
5 1, 1-wfi, @b ldRE-aay eie@tdopend it @xdrogdn &5 @) satkyl; and
t et r ahydr o- napht hal en-2-yl am no) - butyric acid; and
(i ?)R2is bydrogpreoy/ natkyd and- (( 2i 2, 3i ?) -
1, 1- i . - r - - - - . .
et P ihihe SRR de cRRRIKES dadedy Srorks gren the rans
copfiguraeioguhé paktyscanpepiabl e salts thereof. 13. A
phar maceuti cal conpositiaqgn conprising the conmpound of
any @he ofcaeling ygompeund s formyla(IBhar maceut i cal 1y
acceptable carrier. 14. Thg canpesition of Caim 13
wherein the conposition m *coﬁ’f)ri ses an opioid
anal gesi c agent. 15. Qee e L pr eparing a
conpound of formula (1), or @\ %t her eof , wherei nR1
is -ORa or -C(ONR bRc; R2, R3, and R4 are each
i ndependently C _3alkyl; R5 {I$§) selected from
G 6al kyl nyl., cl ohexyl, -(CH 2)i-3-cycl ohexyl,
W]%HC%PXW%HX%G%(% each i ndependent!|y hydrogen or
G _3alkyl; and R6 is hydregepsor G _3al kyl; and
wherein the substituents Jat §he chiral centers marked
by asterisks are in thedfrafis ¢onkPguration, the
process conprising: (a) reactigmg a conmpound of formula
(11): (H with a conmpound of formula (I111): (in)
wherein R6 is G _3alkyl; andl{lb) when R6 is hydrogen,

15 whBhasti @g_sgﬂgﬁ; ppduct of step (a) with an excess of

(b) when R° is hydrogen, contacting the product of step (a) with an excess of

10

base to provide a compound of formula (I) or a salt thereof.

16. A compound of formula 2:

Br

*
*

HO NH,
20 R2 R3

2
or a hydrobromide salt thereof, wherein R” and R* are each independently Cy.zalkyl, and

the substituents at the chiral centers marked by asterisks are in the ¢trans configuration.

25 17. A process for preparing a hydrobromide salt of a compound of formula 2

in solid form:
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base to provide a conpound of formula (I) or a salt
thereof. 16. A conpound of fornula 2: or a

whyapobies de salt thereof, wherein R2 and R3 BCEHUS20$1086171

i ndependently Ci _3al kyl, and the substituents at the

chiral centers marked by asterisksg are in the trans

configuration. 17. A procg [ *Efepari ng a

hydr obrom de salt of a oFuu, of formula 2 in solid

form2 wherein R2 and ™8 are g&chNfadependent!y

C _3alkyl, and the substituedt’'stat the chiral centers

mar ked by asterisks are in the trans configuration,

the process conprising: (a) reacting a racem c mxture
windreia REamp®ince efchfindopubdently ghdalkylc ampiha sabshitnentsgt thvechiral

at the chiral centers: 1

opposi te stereaqchem st ..
cem%ésr %‘F‘%%%Y iaéteﬁiss“é? ng gt P EYFGI9BnthE PERFC e O SBEm

h d b6 2 S ul oP¥o compoun
the (l(a%) r %E&i;f‘g%er &ahit ngikt ?@@f@éﬁ@%ﬁ'ﬂg PlorhRiIVh 2 pound

and i sol ating the hydrobrom de salt of the
hayorggbenppowfte storavahamidtry at thokhigalfcontors: 18. The process
of aim17 wherein step (ax_ isperforned in the
presence of a phase transf Mgt. 19. A conpound
as claimed in any one R¥,€\grhg 4 to 12 for use in
t herapy. 20. A conpound as clakh®ed in any one of
Clainms 1 to 12 for use in the treatnent of a di sease
or nmedical condition in a marmmal aneliorated by

treatpent with a pi oid receptor antagonist, 21
whiteindorpb b itk By drees WABHG @ Towe ety Basorgide Salt of the
dhd bPRrinS120PI,Q) di nduced bowel dysfunction or
Co‘pagg)t-opergtnl vae’iaﬁeus. 22. The conpound of C aim 20
wher@®j n tikdathgsthadgdobrawddsili ohthesompdusdoti@rmofa 2 in solid
reduced notility of the gastrointestinal tract. 23. A
HBt hod of treating a manmal having a nedical condition

anel i orated by treatnment with a nmu opioid receptor
ant agoni st, the nethod conprising adm ni steringto the

marmi.,  allppreenss efi€]adall 7odmpas isteh ¢ is penberingidrig the presence of a
}{%hea{rarlrna%eructagai:askl y-acceptable carrier and a a
p ﬁeraﬁeeUtl cal'l'y effective anmount of a conpound of any
one of Clains 1 to 12. 24. The nethod of Caim 23

wherein the nedical condition is opioid-induced
1 A compound as claimed in any one of Claims 1 to 12 for use in therapy.

fo

20. A compound as claimed in any one of Claims 1 to 12 for use in the
treatment of a disease or medical condition in a mammal ameliorated by treatment with a

mu opioid receptor antagonist.

21.  The compound of Claim 20 wherein the disease or condition is opioid-

induced bowel dysfunction or post-operative ileus.

22. The compound of Claim 20 wherein the disease or condition is a disorder

of reduced motility of the gastrointestinal tract.

23. A method of treating a mammal having a medical condition ameliorated
by treatment with a mu opioid receptor antagonist, the method comprising administering
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bowel dysfunction or post-operative ileus. 25. A

nmet hod of reducing or preventing a side effect
wae®ooraded with use of an opioid agent in a nBEMEB2008/086171

the nmet hod conprising administering to the mamal an

i oi d agent and ap ?ffecti.ve anmount.  of conpou of

to 3he, MDA RBEMHRSUCAl GOMPOSitEn SR HoHPBATGE Wp@a%feptable
caBii@land Iacaafherﬁy&&@mpéff&ﬁw b0 GarBIT| o%hff)guﬁ’d aitla@mn@o@ Claims 1 to

receptor, the method conprising: (a) contacting the

12i ol ogi cal systemor sanple with a conpound of any one

of Clains 1 to 12; and (b) determ ning the effect

caused by the conpound on the biol ogical system or

5  sanpie. 2ihe McthO@BOCNHEN DN WiRKETH i lobdigal WBRIiEHA @p@d induced
hydrofy (I'b) wherein the compound of formula (Ib)
byt A TANEEONT ROErapRyALivE dowt oduced i n vivo by
adm nistering to a human a conpound of fornula (1b)
wherein R is hydrogen.

25. A method of reducing or preventing a side effect associated with use of an
opioid agent in a mammal, the method comprising administering to the mammal an

10  opioid agent and an effective amount of a compound of any one of Claims 1 to 12.

26. A method of studying a biological system or sample comprising a mu
opioid receptor, the method comprising;:
(a) contacting the biological system or sample with a compound of any one of
15 Claims 1to 12; and
(b) determining the effect caused by the compound on the biological system or

sample.

27. A compound of formula (Ib) wherein R is hydroxyl:

20
(Ib)
wherein the compound of formula (Ib) wherein R is hydroxyl is produced in vivo by

administering to a human a compound of formula (Ib) wherein R is hydrogen.
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