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(3-amino-2-oxopropyl)sulfinic acid.

A principal pharmacological effect of baclofen in mammals is reduction of
muscle tone and the drug is frequently used in the treatment of spasticity. Spasticity
is associated with damage to the corticospinal tract and is a common complication of
neurological disease. Diseases and conditions in which spasticity may be a prominent
symptom include cerebral palsy, multiple sclerosis, stroke, head and spinal cord
injuries, traumatic brain injury, anoxia and neurodegenerative diseases. Patients with
spasticity complain of stiffness, involuntary spasm and pain. These painful spasms
may be spontaneous or triggered by a minor sensory stimulus, such as touching the
patient.

Baclofen is useful in controlling gastro-esophageal reflux disease (van
Herwaarden et al., Aliment. Pharmacol. Ther. 2002, 16, 1655-1662; Ciccaglione et
al., Gut 2003, 52, 464-470; Andrews et al., U.S. Patent No. 6,117,908; Fara et al.,
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pump failure, sepsis and deep vein thrombosis). Acute discontinuation of baclofen
therapy (e.g., in cases of mechanical failure) may cause serious withdrawal symptoms
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Anesth. Analg. 1998, 87, 562-563).

While the clinically prescribed baclofen product (LioresalTM) is available only
as a racemate, the GABAR receptor agonist activity resides entirely in one enantiomer,

R-(-)-baclofen (2) (also termed L-baclofen).
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baclofen from the brain (Deguchi ef al., supra; Ohtsuki et al., J. Neurochem. 2002,
83, 57-66). 3-(p-Chlorophenyl)pyrrolidine has been described as a CNS-penetrable
prodrug of baclofen (Wall et al., J. Med. Chem. 1989, 32, 1340-1348). 'Prodrugs of
other GABA analogs are described in Bryans et al., International Publication No.
WO001/90052; Bryans et al., EP1178034; Cundy et al., U.S. Patent Application

Publication No. 2002/0151529; Gallop et al., U.S. Patent Application Publication No.
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effect profile of baclofen therapy.

3. Summary
These and other needs are satisfied by the disclosure herein of acyloxyalkyl

carbamate prodrugs of baclofen and baclofen analogs, pharmaceutical compositions

of acyloxyalkyl carbamate prodrugs of baclofen and baclofen analogs, methods of
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R? and R? together with the carbon atom to which they are bonded form a cycloalkyl,
substituted cycloalkyl, cycloheteroalkyl or substituted cycloheteroalkyl ring;

R* is selected from the group consisting of hydrogen, alkyl, substituted alkyl,
aryl, substituted aryl, arylalkyl, substituted arylalkyl, aryldialkylsilyl, cycloalkyl,
substituted cycloalkyl, cycloheteroalkyl, substituted cycloheteroalkyl, heteroalkyl,
substituted heteroalkyl, heteroaryl, substituted heteroaryl, heteroarylalkyl, substituted
heteroarylalkyl or trialkylsilyl; and

R’ is selected from the group consisting of substituted aryl, heteroaryl and

substituted heteroaryl.
In a second aspect, a compound of Formula (II) is provided,
R o
X __O HM R
O

wherein:



" 2R3 () BRH" RR3(H RLOH(IIl) contacting a

conpound of Formula (11), a conmpound of Formula (111)
war@satoitbrast one equival ent of a nmetal salt OPCHENS2004/027330

organi c base or a conbi nation thereof wherein: X is

flu%%’ﬂl‘fo%oc;h?dﬁg,aarrggnlgﬁ?gqclq?%% and R1, R2, R3, R4, and

R5 are ‘as de fourth aspect, a nethod

of RARAGE RS ade OAIRIAGPFa.FOr mul a (1) i's provided,
conpri sing contacting a conmpound of Fornula (XVII1)
wi t Hnarhisd pepsets 2 mgadeafsyniRssisingg creprand sdfarmulady is

3 . R4, andR5 are as defined, supra. In a
pr%]‘??‘ﬁ%‘é?gé%l?g phar maceuti cal comnpositions conprising a

conmpound of Forrmula (1), or phaRimacgutically

accept abl e salgss, @ydr%esé@;z%gm\g; tereof, and a
phar maceuti cal | a i ¢h as a diluent,
carrier, excipie tﬁ?%glj vantare provi ded. The choice
of diluent, carrrer, excipient and adjuvant w ||
depend upon, anong ot her (Qactors, the desired node of"’

admnistration. In a sixth aspect, a sustained rel ease
oral dosage form conprisi acgpacl of en prodrug or a

bacl of en anal pr8dr uH of [Forqula (i) is provided,
t he dosage for | athapt g€ swal | oned by a
patient in ord ntroduce the dosage forminto an

intestinal |unen o he patient, the dosage form
further being adapted to{lhel ease the

o)

R1 /U\OH

)

contacting a compound of Formula (IT), a compound of Formula (IIT) and at least one
equivalent of a metal salt or an organic base or a combination thereof wherein:

X is fluoro, chloro, bromo or iodo; and

R, R R, R4, and R® are as defined, supra.

In a fourth aspect, a method of synthesizing a compound of Formula (I) is

provided, comprising contacting a compound of Formula (XVIII) with an oxidant,

wherein: ‘
0 RS o
/U><O H\)\)J\ R¢
~
R \[( o}
R2 R3 O
(Xviin

and R', R2, R®, R*, and R’ are as defined, supra.
In a fifth aspect, pharmaceutical compositions comprising a compound of
Formula (I), or pharmaceutically acceptable salts, hydrates or solvates thereof, and a

pharmaceutically acceptable vehicle such as a diluent, carrier, excipient or adjuvant



bacl of en prodrug or a bacl of en anal og prodrug of

Formula (I) gradually into the intestinal |unen of the
w@atsemicdver a period of hours after said swaPtDWs20g4/027330

sai d gradual rel ease causing bacl ofen or the bacl of en

oxe 818 RaCEe et SR BaPhRED R oty BlahElvit isbad wpon.
amohg baet ﬁéfc&ﬂs Ghe isereb anldelo adahadtegionn t he pl asma of

the_patient. In a seventh aspect, a nethod of orally
adnmilhp §PE} pIPgCtaa Bustapgcs! eaﬁeo%rﬁuéo%ge HTHacoBPRTHISA aﬁ%fen

B T
bemg &ﬂqbta@d) beedvedloered Fogla rads@ge ofdmr g introtincedihe dognge Herm into

dosa orminto the sti | umen_of a atlent b
an fiesiing n&ﬂh@ﬂh@%&}q d?w*&e maé%%‘&ébﬁl&ﬁﬁfl piag toef ée the

baélnﬁn%ﬁﬂﬁg Qr %9&5@}1%@% gfﬁdﬁ%?oﬁ%{ﬂu zi RS ABFIt ALY

I nt o nt esti na ati ent “over "a peri od
intedftinablunen oditlee eticotviega pac¢Cb<bfe1mum aftdrsaidawialbwingaszitlog

b I d f th t ft i
el el e AR Dopiehaes Grbeste pl HBm et on
pr&ﬁme@QJf@t &4ld @%ﬁ&&ng And PROVIMiAS arvhe@%ehh@ chfeh@stion dffbadldfen
ei ghth aspect, nethods are provided for treating or

or fredaelofémanatug inftheslesma ofbe patienty novenents and pain

associ ated,Wwth s | ods are

o U p kit bprer P Bb o o b R R hE s RaP I b o
baélbfefasBlogPré@iebf Bhufifa d) iAsteViakd aaid Méthod taapatiige or

addi ction, narcotics abuse or addiction, enesis and

c ou@iﬁmn%ccmmé:@f Herala(Dyn p sysirived wdeese P dosags fors
a p%t%o P? gc?sq%? Liﬁﬁ) thé ﬁﬁés@ﬁ‘ﬁ# luffen %&’ggﬁﬂ%{t %?f Hving

t herapeu I've anount of a compou

theFsutiet @ve(l]o))v mudbgygedomnar maceut i cal conp03| tion
thereof . 4. Detajled Descrjption 4. nitions
| - AESF8 the pyadres pradHbyeirOTp et veal eérﬁfosage £orm into the

1 of bacl ofen or a
mt%%%]faﬁ &m@o%aq{a&sﬁ:%gg }é%cgedﬁq\éﬁé ggﬁpounds of
For mﬂbwmg(lja):lo(f&@ orathel bédlbfen dndog tn;‘mjclhwedlfmm thal gegindiety
itself a art ot her. subst t uent ers.to a
Nl SOl VORe ShiaiOr 2 ag e S CORG AL o B bR o,
ba&M&h'aﬁaﬁ%ﬁH%ﬁﬁ&nMﬁ@ﬁﬁfeﬁPn radi cal derived by the

renoval oOf one hydrogen atom from a single carbon atom
of 3n parcighth aspreinmethaikam @rqmdeﬂ floy treatinpyqripsenenting gtiffness,

1nx%|iunl’é£r§/ nllcpxgelnllje%?s anlaljlotama;{sgocrll ed w1tg]spas%01t}9 l\/fT%thi)élare also

provided for treating or preventing gastro-esophageal reflux disease, alcohol abuse or

addiction, nicotine abuse or addiction, narcotics abuse or addiction, emesis and cough.
The methods generally involve administering to a patient in need of such treatment or
prevention a therapeutically effective amount of a compound of Formula (I) and/or a

pharmaceutical composition thereof.



ethyls such as ethanyl, ethenyl, ethynyl; propyls such
as propan-1l-yl, propan-2-yl, cyclopropan-1-yl,
w@e@pAisien-1 -yl , prop-1-en-2-yl, prop-2-en-I-yPCT/US2004/027330
(allyl), cycloprop l-en-1-yl; cyclopror-z-en-l-yl,
prop-1l-yn-I-yl, ‘gp 2]¥ -J - .. butyls such as
but an- 1-yl , butan ] n-1-yl,
2- met hyl - propan- 2-yl , cyclobutan 1-yl, but-1-en-I-yl,
but-1-en-2-yl, 2- nethyl prop- | -en- I-yI but - 2-en-1 -yl ,
but - 2-en-2-yl, but a- | 43- di Befinitiens Kt a- 1, 3- di en-2-yl |
cycl obut-1-en-1-yl, cyclobut-I-en-3-yl,
cyclobuta-l,s-dien-l-yl, but-1-yn-l-yl, but-1-yn-3-yl,
but «3-AuyidxyyAlkye Carbantbst rbfess thiakieN-1THeglokgralioxgtapbiiyli s
speC|f|caII ntended to include g roups haV|ng
dewfiveof §aclpispear adraclofan Anglogss engorgpasseg 3& gt
rbon bonds, groups havi ng
Fogtﬁglag?b@%angéyg# @S@g% bg% eglgr bon bonds, groups having
one or nore triple carbon-carbon bonds and groups
havi,_ ture of si ubl e and ri | e
car b a %&fﬁe ’h%sspar‘\%é’iﬂ%ﬂ @’g@%ﬁ“@% © eé%/@l a gurated or
fel ffn%ﬂcﬂe%l btf‘aﬁgtﬁ%gm dr RcIRREESRIDR By drBLABEY Fadical
eny are used. Preferably, an
deatfédﬂby @wmetpomimrﬁ pns bssdrbgammtqmtfmrm@ Smglebmmbcm o, of pagent

TR
etHy‘1§§icf1 ad Eth@ﬁylp éthén f etBSL;RR6pyIs aifchiak pesPant 1010 pﬁopbﬂ-zayl

saturated branche strai ght-chain or cyclic alkyl

cyclamoasam-lcbérpmed o1y L tyherere -yl Praprzomn)dyldaiév).at om

Cyglﬁﬁlg}ﬁ;ﬁ- -:i%\d qr?gg%n%:‘ﬁplﬁﬁ]?pro P n)?l % b %} lwpéz‘g a{)utyls

sufFRis M- 1- y@tﬂ‘iﬁéﬁyt-ayl rztmataawb@Fau@kyl aanéth;ﬂl@[’ophnﬂ yl,
pr opan- 2-yl (|sopropyl) opropan-1-y
cyplabutalsylsorthl -gi 11k k-1 1tmy¥ -Yhdta# zl-plropcls@%«lbsdﬂg}}tﬂ en-l yl,

2» et -y ) Ir n-

b B pRCD Y B ROP Sl v BT PR g 2

cy¢lBbkiehyn-3-ylycydshaitd-1 Grdlasl-p'aﬁmt—d)fynaw fhat-1smbdyl,t uent
refers go an unsaj.urated branched, straight-chain or

bugdopr by P%waWQQﬁ ikg. havi ng at | east one car bon- car bon

doulhg andgap %’ %@m@é tl}*‘ﬁtéﬁ@@&ﬁ‘ncl‘&ﬁe tpE‘ YeiRg &Ry de cgree

atomfroma s Carbon atom of a parent al kene.
or dgvelipf smtyraten, i. l , gtdupe haxtmg exxilssivaly Smglwaﬂmmf@rbmutbomds

aboyt the double 0 kenyi grou
B Ra D B O B1o6e oDt s eAb S batisesiptips BEHE g ar more
tri I'é‘éQrb%ﬁ-on%% bbn@8ahd Houp s‘l[a@ﬁré mBfurds uf sm%lé QduBteldind!trilfle
allyl), prop-2-en-2- yI, cycloprop-1-en
catbpotcaphonpondsnWheyd a smgltﬁ@dy\reé oSsaturatien muntemdqgh the gxpressions

ﬁ(ﬁ{lylz”_‘e _qnyifl hn(g “a y¥ g arBh &1 Pre t%ralbl})f ah aﬁ%tl grzou%r&oinp%lses

from 1 to 20 carbon atoms, more preferably, from 1 to 10 carbon atoms, most

preferably, from 1 to 6 carbon atoms.

“Alkanyl” by itself or as part of another substituent refers to a saturated
branched, straight-chain or cyclic alkyl radical derived by the removal of one
hydrogen atom from a single carbon atom of a parent alkane. Typical alkanyl groups -
include, but are not limited to, methanyl; ethanyl; propanyls such as propan-1-yl,

propan-2-yl (isopropyl), cyclopropan-1-yl, etc.; butanyls such as butan-1-yl,
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but - 2-en-2-yl, buta-Il,3-dien-1-yl, buta-I, 3-dien-2-yl,
cycl obut-1-en-1-yl, cyclobut-I-en-3-yl,

w@ywbobusa- |, 3-dien-1-yl, etc.; and the |ike. ACRys3004027330
by itself or as part of another substituent refers to

Sl O e L SRR R N R T

(t-bay, @@rdbvm-byl tehe, anammyidte. of one hydrogen atom from
a single carbon atom of a parent al kyne. Typica

al kynyl groups include, but are not I|n1ted to,

et hy. PR -
or o gkaP RV, 8 0 P R @Rttt i 19 ap wogatyped
brdvighed, st;tﬁlgB’e-&yHa,ln bt ycle eyl radical kedving atdm:kt vhecdrbéecarbon
itself or as e§1rt ?f anot her substltuent

dorﬂétr%pgd fiﬁ“é?dr}%i’cfhﬁ Koyl ydiReeR S19R8 fropka AP gicsgehpn atom
of a pivent a OﬂLek%{'l)up glbg Iﬂﬁélﬁ{ei) fHekord or t%iysj oon?cfﬁﬂaﬁbﬁ )ﬂ)out the

eroar eteroaryl al kyl as defined
dohisle é»ond(sRe’byms:aé mﬂ@hylvgoqasanqdh@ bumrb undelimitad taethenpl;

| ted to f |.oh b
DroRFEY SRS FORY okt BoRITE L 5By POPEF oy PO bl | and
prép18-chikl. cydbieyy- erpl/-yﬂ tc%@lbf)ro@EZ @%?%ar Butetylaaehher

substituent refers to radil cal where R31
but-épnesghbst- bmna”l—}dylz rmthximwmémﬂ ylg b@fu%easl -Hebuinzan-1-yl,

. S CS) BRI e ey a3 o

cyEBhoNEx BLAXA eIt NS-diék B-y1, ofY. ka@mytn@ma@nyl by itself

or as part of another subsfituent refers to a radical
-C(O) OR31 where R31 represents an al kyl or cycl oal kyl
gr oun
ol By 8 I3 Bl oTRRA A S0 Tk AR o Bpsaturated
brﬁichédg yaaichpehdin opEwribo h}l@ﬁfddmayhavuhgmtdmst anebcmbdm-carbon
cycl ohexyl oxycar bonyl —and the |i ke,

el f
tripje bard defiteddry the semeval ef e hdirgen hen éfrogl ? 6111&16 catbon atom
of Q&Yl?]l—llﬁgﬁ&e afn}gﬁ'ﬁafl ggia'lﬂg éreﬁﬁrlﬁ g i E[%lnogﬁﬁhfé&% gﬁn

Fenova n-atom ron1a singl e carbdn
pr@;fyn&lsrsacleaﬁ pmpdnpm-ﬂ ql;prnngyyastgtnetcqumtmyﬂs guchlasgr oups

i ncl ude e d to, s derived from
buled 3@nt-prh )WE‘L 3a¥£ ??Hb#’tyﬁ)}l‘ n@C- 3’&% gﬁ‘ﬁnt hryl ene,

ant hr acene, azulene benzene, chrysene cor onene,

fluorant hene, fluorene, hexacene, hexaphene, hexal ene,
s- i (fdayBry, itsslfionda pa of anatietasebstituedbredors tep madhedl eGEQ)R™,

WG R B R B haE RO DR e e. <Pl
heR@sakR nl?eter@ﬁl@f[‘ HeRAGaryRISNA AL ﬁereﬁi CReéifzeschtativadedifiples

pyrene, pyranthrene, rubicene, triphenylene,
in¢lnden Aptars abelieitedth fomay), reetyl, @ickthskgsiponyn ar y|

cyclohexylmethylcarbonyl, benzoyl, benzylcarbonyl and the like.

“Alkoxy” by itself or as part of another substituent refers to a radical -OR™
where R*! represents an alkyl or cycloalkyl group as defined herein. Representative
examples include, but are not limited to, methoxy, ethoxy, propoxy, butoxy,

cyclohexyloxy and the like.

“Alkoxycarbonyl” by itself or as part of another substituent refers to a radical

-C(O)OR®! where R*! represents an alkyl or cycloalkyl group as defined herein.
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group conprises from6 to 20 carbon atons, nore
preferably, from®6 to 12 carbon atons. Aryl al kyl by

w0 t@sioioies as part of another substituent refePCT/US200#027330
acyclic alkyl radical in which one of the hydrogen

Regﬁesglgcag\?en&%%i 1R 1ﬁclﬁ<‘% %%g%rgglco)mn{nhtg C%eltl%( xécgr% H}lnal or

S répl an’ar
etlﬁd@b@rﬁbn}ﬂ,l’ptbpéﬂwbrb@ﬁﬁubﬁtokmlrbuﬂgl cpclbhamomarbbnm dnddhe
benzyl, 2-phenylethan-1-yl, 2-phenylethen-I|-yl,

ﬂq«?apht hyl met hyl, 2-napht hyl et han-1 -yl
2- naphthylethen | -yl, naphthobenzyl,
2- napht hophenyl et han-1-yl and the |ike. Were specific
al kKyiAr _@ib@ftlfseh‘ oaaeparhbfadtickr shfstituentefiat & anenovalent

| al k 8 | d/ | al k
Tl R S BB e
I I
St Sl Ay e e

arernotdinpitestf tey grioliys deaived ﬁ;ohmhdcynthgd@wp a¢e$1alél¢hry1@2@)
ar | al t he al kan al k or a nyl
i eryittene ulbpagtndy gy %%el?eg fgbens? Sorfhete Huompghere,
fIUBRERE NexdaBene holafhdlekMé:Silldnk! as-iMadehs Blind &MendSinBadd nﬂEne
anot her substituent refers to the radical -SiR R R3
naphibakene petagéneRGOiapiRES, ental@®y ovaleng; pentae, %dmnne@nw@m,

and the ot her two.of 2,..R33,0r R34 ar .
b e L R Pgs%%ﬁi-ﬁ%% el Bipiadihg, pyrene,
pySniref&) REE BdretripBBny efies tiginal Ehmaleﬁu @ik Pod fatabll, b eyl

zero time to infinity.is the highest dra
grewthecswrisss fram Qo) ¢akpn HOPP.JB0H Preferably, %@Haﬁ to 12 carbon

&ﬁgravascular dose of drug. "Conpounds"” refers to

conpounds enconpassed by structural formulae (1) -

(XXI'I'l1) disclosed herein and includes any specific

conpounds within these fornu ose st r cture is
di scliiaglalcvh ebreitselt f@cﬂwam?éénwﬁv Sggstita%tﬁﬁ? Fsda 2BiapYdic alkyl

ra&%aéltlﬁ SnichC (!?1%'81‘?1% hﬁfr{) E&‘gfee rt? 6 REBbE aton) &E calW@ n

chem cal struct ur em cal nanme confl t he
teicinal orap’ earbon:attumemﬂspldmdsvm am gyl grood. f[]ymcaljamtaill{}g]! gofups

ingi GEhAGHB! BRI OERDL i DRNECIE G P BOSHEE btinas

naaﬂt@&ghﬁh%ﬁﬁf %ﬁphtﬂwthamsyl %aﬁ{tﬁﬁ%bﬁqrsﬁ%phﬁi&en@&
doubl e-bond 1 soners {i.e., geonetric |soners)
2- Ealﬂnlﬂtqphﬂlad@hm—ldﬂ aad thedikise ﬁ&herﬁ@m@tfm ad]gylynomh@s are intended,

e Bp S ekl w S HR Sl SUALSENT BRRE Peferably, an
arylaiky$ %ﬂbﬁf) (S OPPHIRS I NCS. U Afkah IS alkbiBy] @8 bBGABT bRty of

puré form eg@ eomstrlcally pure, enantionerically
th@anyéaﬂé»rl gttupsis 6E e 6 end thel ayylgnviely 18 fds-Czo), more preferably, an

arylalkyl group is (C7-Cy) arylalkyl, e.g., the alkanyl, alkenyl or alkynyl moiety of

the arylalkyl group is (C;-Cs) and the aryl moiety is (Cs-Ci2).

“Aryldialkylsilyl” by itself or as part of another substituent refers to the radical
~SiR*?R¥R* where one of R*2, R*® or R* is aryl as defined herein and the other two

of R¥2, R® or R* are alkyl as defined herein.

“AUC” is the area under the plasma drug concentration-versus-time curve

extrapolated from zero time to infinity.
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enantioneric and stereoi sonmeric m xtures. Enantioneric

and stereoi soneric mxtures can be resolved into their
wa@eopondant enanti omers or stereoi soners usi ng PCT/US2004/027330

separation techniques or chiral synthesis techniques

wel | known to the skilled artisan. The conpounds mnay

al so exist in several tautoneric fornms including the

enol«d ’rﬁ; thtelh Hesttdud osriventration observes id plesmofollowing an

Accordin e chemi cal structures depicted herein
eXBRAES A Ak San¢W6ssible tautomeric forms of the

illustrated conmpounds. The conpounds descri bed al so

i nclude isotopically |abel ed conpounds where one or

nor &‘Cahpsandiirefersto @bmpbendsaensordpissed h!yls’midtm‘al fohmulae (I) —

atom ¢ mass,_ conventi 1y found in nat | es
(XD e lsed AR Es o PSS e TP D M i ke Bimutae
r
W}fogwﬁt% 19&%&5%% J]Ig @bﬂlpbﬁh?dsliﬁlgy b@MFant?ﬁé?p %ﬁlﬁr gy F%%/r
chenicat struetura snd/vathedhi¢ad nameaéWlml the alsensiohh\struetird mdm@,emlcal
incluajn h drat d faorns

naps, coB e fytaian doan pat e he NegiRahe tetnpound.

Th@%eh@oﬁnm&mq%f@ﬁ/nﬁy lc8hitai b Wrinhdib ehigdlshidtd dndforor
anor phous forms. In general, all physical forns are

doebﬂ@ubwaﬁsemd thaﬁfqrhenm@csst@e ﬁteemtﬂomeéﬁ shaly asi doulaledbanddsomers

intended to within the
(s e 5O e B BB Rl o B AREY (g ghomical
stri@tiifds@epRtddUfetdini Bfcotipatd el FEMIBRLE AR Gthersiant lst‘ei“éoaécﬁ?ﬁhrs of
that brackets indicate the point of attachnent of the

thwéhls‘ir@tpd sempeyngds énclusling e stesgoigpmmarigally pure form (e.g.,

gec');iﬁlg c% 1? g\%s% uleIﬁXM& ?1%’ {)r d1g§f?ﬂg§jligﬁ%alﬂzr&%? 6&@}? of

enmﬁ&frﬁeri@%ldrsmécﬁmﬁﬁrﬁ: rﬁiﬁtttﬁyc | Brednkipegjc anpstaotbefrierie dnixtures
herein, Representative exanpl es include, but are not .
can payesaiyed dnto ¢hedy W?@)@éﬁ?%ﬂ? jor stereoisomers using separation

tec‘iﬁﬁﬁtﬂgggﬁéﬂl&% %ﬁl?étgﬁg %Egﬁer L bli:to tHKIIRA diidan, TRY

or as stituent refers to a
coﬁ'@bunctstrﬁdy glso ewistaih wevetd dawtymkiic faeyhcludidg del enoWeeme thee

kebiopneaaitrosdereala A inElsy o Earisal TRERFSS depicjecherein
ena—éiﬁbé‘séllallg%é‘%e@lt&iﬂé HOMRRSs bf‘ﬁlleliﬁﬁstra@dtcoﬁfp%uﬂ&t THe ted

grou ri ve from cycl opropane, cycl obut ane,
conmohmtsedwm;l atspdhdhdedaniopizally tabelelickmpomrdsfveread bys or more

th I | .
S EL A il Bt s ne TS tlpf Gy
natulr§ €k arBple @St BbpesthatanNS} hietncsipbdtdd M the 661fn bends@igtlosed

saturated or unsaturat e%‘ ¥c| j,€ I ky4 iadl1 in which

hersire instudeppus ammidmumddﬁ;s H,aHd &n f%Casgoc Nat € 'HYdegen

|
Cpb AEY ssRERRERaR i%’?*ﬁsgﬁs%ﬁe?‘?aé%%%%?%a i din
hytiRfeCRIMS ancaimos;)des NEl gderal oimpduedd @by be hydrated, solvated or

N-oxides. Certain compounds may exist in multiple crystalline or amorphous forms.

In general, all physical forms are equivalent for the uses contemplated herein and are
intended to be within the scope of the present disclosure. Further, it should be
understood, when partial structures of the compounds are illustrated, that brackets

indicate the point of attachment of the partial structure to the rest of the molecule.
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limted to, N, P, , S, Si, etc. Wiere a specific |evel
of saturation is intended, the nonmenclature

woO eyoslooies er oal kanyl " or "cycl ohet eroal kenyl " PET/USBU4/027330
Typi cal cycl oheteroal kyl groups include, but are not

i m‘? %glotaﬁ{oxgéagﬁltﬁ@} dfg;’ ftéle?fdor as ggﬁ B %&HS’S b&ﬁhéﬂt qgl%rs toa

racﬁbaﬂeC((d)(DR3 6 W@Rﬁlreﬁ‘emts amwybtdal@l gﬁ),upqﬂs Idﬁﬁn:éd lo:hrﬂﬂ
and the |iKke. Hal oal kyl { bamat e" refers to g
anrefﬁlﬁa%%@f@@ml%salﬂ%ﬁ%;l UHRE DGRkl b, cuelebey Ry by,

npassed by conpounds of
cy@%ﬁ%ﬁ{lﬁ:@r ?ﬁ%‘%@ﬁ fﬂgér?d (VI1'1) disclosed herein.
"Het er oal kyl , Heteroal kanyl, Heteroal kenyl and
e OB O by B R B 5o

un@eidad cyBGOHRS1 raiRaP eWhiNal specikiB 1&%1 Ghsa@lﬁr@tl&{ isTRieBIGA the
the carbon at ons (and any associ ated hydrogen at ons)

noareaclatwde fiexreitetitany]”roz Hrwadesdk aniyt His ubesd. shypicad py@lpalkelrgnups

tom roups. Typi.cal terotomc whi ch

inge BEEHERor uEHS B ernlR g Neg TR0 £ et b e PPl
cybloptht@sk, tOeclohdkane aft the 1iRe. OPreferSbIS; the tQclSalkyt Cs—C
yl\l?% KI— -NEN- NR R40, -PR41-§-P(S())) -,ywu C)
cyc]@alk:yt))more pregepably.(69Cy) cyckmikyR44- and the |i ke, wher e

R37, R38, R39, R40, R41, R42, R43 andR44 are

i ndependent |y hydrogen, al kyl,substituted al kyl, aryl,

subsigyclyhetbralil” bttydl bk lpartofaadthttdubdstitaeiv rafekyto,a

cycl oal kyl, substituted | oal kyl, cycl ohet ey oal kyl ,
sa@msgd Plt wsabirated Pmletasfryégadvy@ﬁ# in Whichog§ Pkifiore & <ban ip Hltséﬂld

SR F S P P o it

heteriedtero diypical h(ytenoaisﬁisfto oeplas tkma:a:rbmf atamgg)lisclude, but are not

substi tuent, fers 0O a non t het er.oar omat i
limisegt l0alNs Be; e Mﬁ@rer ae%ﬁ%&calsw O SATRALPD @Selﬁteafis%the

no]}r{eﬁmaﬁlré *‘9&?&6@& 291 1"8orPRYQBhet BBLRERAT IRl C THpiE

system eroaryl groups i nclude, but”are not
cytlohetercilityd gramps urp:@d@ebut\amjndt liomitesicto; gronges deaived fihol epoxides,

car bazol e, 0 chronene,. cinn
s ST Eo ST B o s Povaoliife
pywaﬁaiﬂezqﬁiﬁuclimﬂ&@é lik&n, isochronene, isoindole,

i soi ndol'i ne, isoquinoline, isothiazole, isoxazole,

napht hyridi ne, oxadi azol e, oxazole, perim dine,

Bﬂte Ewﬁg ers l | n@, %@ﬁgﬁmx&/ Fbaoznyl derivative of

ba@])b!féi%ﬂ £vachfed fadd s, en@&rhpﬂ#sétﬁb%/ ot indlis BGFOII@MHE@{IE) (VII)
yrrolizi ne, quinazoline, quinoline, quinolizine,

M@&Vﬁﬂ&dmphéaih%ﬁmazole t hi adi azol e, thiazol e,

t hi ophene, triazole, xanthene, and the like. "

Preferably, the heteroaryl group is from 5-20
“Heteroalkyl, Heteroalkanyl, Heteroalkenyl and Heteroalkynyl” by themselves

or as part of another substituent refer to alkyl, alkanyl, alkenyl and alkynyl groups,
respectively, in which one or more of the carbon atoms (and any associated hydrogen
atoms) are independently replaced with the same or different heteroatomic groups.
Typical heteroatomic groups which can be included in these groups include, but are
not limited to, -O-, -S-, -0-O-, -S-S-, -O-S-, -NR*’R*%-, =N-N=, -N=N-,
2N=N-NR**R*_ -PR*.., -P(0),-, -POR*%-, -O-P(O)z-, -SO-, -SO;-, -SnR*R*- and the
like, where R%7, R®, R¥, RY R*, R* R* and R* are independently hydrogen, alkyl,
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menbered heteroaryl, nore preferably from 5-10
menbered heteroaryl. Preferred heteroaryl groups are

wo b@seides i ved from thi ophene, pyrrole, benzothPCDPREN©)27330
benzof uran, indole, pyridine, quinoline, imdazole,

| f
R R b SR S
sueétiwded caclosiil, bpcmrlmte’aamme sﬁlfstltdﬂ@l dyetithegesnliaflohderoalkyl,
bonded to a_carbon atom_ typically a termnal or sp

substitpien hgteralkylshetapanyb é@lbsﬂrﬂ%tﬁi beteroppil.diptsrparyladi or
| kyl noieties are intended, the ‘
Suﬁ%ﬁﬁeﬁg?gtt%ﬁdraﬁl gu{?er oaryl al kanyl, heteroaryl al kenyl
and/ or heterorylalkynyl |s used In preferred
eMmrnmﬁs” taom ou
o R pprt OE ereﬁéstgrﬁ’%ﬁrfers Y wﬁwalent
f
he@é’m QAR i Rty b@‘#@if&?‘* A SRS e b i 0 gl
atcbmtoeﬁ a@arent hetmamnpa’tmfrmgasbktym Gypirahketbeasd groups include, but
het er oar IaIk t he al.kanyl,. al kenyl or aI nyl
o B0 QU ot o B BRI ot oD LR BraOVHE
cHGh&HcO B incHR Icnbling, e HAAMRI A ELoRCHBERAMNblinc,
Parent Aromdtic Ring SyStent réfers to an Unsaturated
indgltdine; 1soberpolﬁ;raly,akoobrcrmm, isgisntiels isamioling isogninoljaeed p

. t fically jncluded with
isqagle: Mol GiPhau Saale X PEYLR ar e
phehAREdih&) Ei)h%ﬂaiitl(ﬁﬁﬁné ¥z ETR, ﬁrrtﬁamim@rqrteq(ﬁﬁe g, iy,

are aromatic and one or nore of the rings are
pysazing; ayradoler pyritkizingy piriskine, pyditidiss, pfytrpleemmirzene quinazoline,
orene, . ndane, inden
et M noliie Aok HE] e Mhafitue hiro k) Bt
trihZ01®, x@fthtAs, 286 GRATY, JHreBRb 2 aRIRER6A Y] £188p is from 5-20
acephenanthrylene ant hracene, azul ene, benzene,

merAp %rg@h@eroeeﬂdnerr@reﬁerabbr fipm e Hemembgrsddseroaral Rrefeered

R AONE0 5. MEXRLE NS I RREIne SRR RE ARS

beﬁxcﬂ’utanemdplenpmcﬁné& qirpliae, mﬁdﬁzareemerzomemﬁqiyme
pent aphene, peryl ene, phenal ene, phenant hrene, picene,
pl ei adene, pyrene, yranthrene r ubi cene,

tri p@féﬂé{h% Bky1? bg ﬂ?é’sk/ Ao thBEsubbitGent rgf%fsetﬁtan acyclic

Het e refers to a parent
alleyl oadatal tn whivh g of @m hyrdmgen ratonmimrﬂed ta earbau btom, aypicaily a

and an assocrated h dro ns re in endent,
terﬁ*@ﬁgl %ﬂ?‘ﬁl AW, 8 E‘ﬁgarﬁ&‘&l’o g‘g’gﬁﬁe Spemhg alkyl
mdi ¥@és°ﬁ‘é ﬂﬂ&fd@& Ok ﬁgﬁeﬁ(ﬁa‘cﬁ?ﬂq{e?&&r&féﬁ(aﬁgf Q%rc%}ﬁﬁﬁtenyl and/or

i nclude, but are not limted to;
he%p@r(ylaﬂksmad isylsadrchlméﬁrmd erbndmteatsd el h¢tetroamla¢1<ty1 gmpema

B OBIRE Faiersnsy ah Ao ) o kT or o B B

hef@&a@yl@ﬁ(yl is 1-10 membered and the heteroaryl moiety is a 5-20-membered

heteroaryl, more preferably, 6-20 membered heteroarylalkyl, e.g., the alkanyl, alkenyl
or alkynyl moiety of the heteroarylalkyl is 1-8 membered and the heteroaryl moiety is

a 5-12-membered heteroaryl.

“Parent Aromatic Ring System” refers to an unsaturated cyclic or polycyclic

ring system having a conjugated © electron system. Specifically included within the
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the rings are saturated or unsaturated, such as, for
exanpl e, arsindol e, benzodi oxan, benzofuran, chronmane,
wahboosoeaies i ndol e, indoline, xanthene, etc. TypCT/@B2004/027330
parent heteroaromatic ring systens include, but are
derﬁ%ftlolnl orf" f)ﬁglﬁta&!Om%é hﬂg %}s‘?ﬁm’cﬁre ?@s%ﬁ lrﬁ"lg s?stg & ?r? W?l one or
romane; chronene of'i ne, "Turan, zol'e,
moRdE #ed ingsiafdabmatit AAd bhdex, mbﬂ'&dﬂlthezmm aré saablemmfru ran,
i sochronene, | soindole, isoindoline, isoquinoline,

ms&tararﬁdaﬁlahés fog sxamRIF ctluatensh indpns. dndrae, Rieaaiens g, Typical
2R REIs %t%e ?nclmeﬂmggbtqiﬁ?ed BhaRanhingld ne,

p enazl ne, azl ne pt eridine, purine, pyran,
acpxyarphmyiEELﬁ mp]aemhthrylpgﬂ nothzicees, apylend berzenpyohirysede,ne,
rrolff, J%ﬁro Zi ne, %énaz [in %{e qllne
CO&H}GH%I upF4 RS, FrkroeRe IFXAPBERS. hexaleng, g5 Grdacene,
5- ﬁlﬁ%&ﬁ@llﬁdarﬂé hmaa{ee HQphtﬁ:{léI?ez e&tgcené A5MdpRRRe, RAGkrchEvAIddee:-
ar maceutl cal onposi tron" refersto at easf one
penta@éulmeapmht@em; @ﬁm&aaipemmhgn%p@f@bmam@mlem,cl e,

whi ch th d d
e e e D S A TV E LR

trif@itha¥nean@ @EPRkHId, Whi ch possesses the desired
phar macol ogi cal activity of the parent conpound. Such

salts include: (1) acid addition salts, fornmed with
o L R BT UL b AR e IR

intwiicH drtetor midre CarboR Atothd (And é@ﬁﬁbs@clﬁt@d dydmgeﬂn atefspaet i C
acid, propionic acid, hexanoic acid

indgnendgpdlyraniasadopity e ameion ditirgn Beteroatam d Typipl Rgteroatoms to
re@%{:édjthe | A%bh Gt 1§clu LS e lngmte& WES D ©, &ckfl e dal i c

e C acl dmar 1 ¢ acl artaric’atrd, citric
Specifidallpichaed wathinthe eliditioy Of tpaybe izEyddroletic ing systénk” are

ci nnpam ¢ aci.d, _mandel i ¢ aci g net hanesul f oni ¢, aci d,

fuggdrecygicmsin &/hueh ene o morg oh fivdIngs 4t AemAlC 3 gne or more of
thgnﬁ%édér%% W %tﬁf&t&i 3ednths, ¢ @%@rfﬁ;ﬂ% W fianbie, ®&iz8dioxan,
4-¢ enzenesu

oro oni ¢ acl d, 2-napht hal enesul foni c
beazdftirandehiromare) ebuiniane mdalei nhdohtm;rphmh@lﬂ, tionilypiel parent

S 8 o 0 1 o
?ﬁxféWlln%Fxﬁhé Ch#sthéhe, Eﬁh@)l‘l&r YurR iy BGStel f1dasd1d indole,

sulfuric acid, gluconic acid, glutamc acid,
mﬂ(yldmpm;zlnhpm hmbcmmi-’umn 1sa¢hrm;abma; isairidd]e, sogmioline,asiqujnoline,

. ik (2 [ts.f d wh
isQHRiadle o e R B STISIERS plial PEmBbERG |
pHeFxﬁltl%‘(ﬁﬂe gﬂﬁeﬁaﬂﬁﬁ%ﬁhe 'pﬁ@mazﬁle?phthﬁﬁmﬁé kA dif® patink Qyrar2n

kal 1 ne rth 1on, 'or an um num i on; or coordinateés
pywazitre, ama@olgmmiabmsepguhﬂre avrimidian (p[yanienpyrrohzme quinazoline,

qlilq;.fgltnpf cﬁgllm {En{]ee qultnr(l);(z?l}nréa{é%azo e, rh%adlazcrﬁe ttﬂ}{azgfeu "i-lorBhre]r?e and

triazole, xanthene, and the like.

“Pharmaceutical composition” refers to at least one compound and a
pharmaceutically acceptable vehicle, with which the compound is administered to a

patient.
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"Pharmaceutically acceptable vehicle" refers to a

di luent, adjuvant, excipient or carrier with which a
w@orpsowds si s adm ni st er ed. "Patient" includesPOryvaze4/027330

The ternms "human" and patient" are used

I nt ergh Br NG ¢

TS IAEANL S5 el CESERTN WIgh o o Bgpoug, i

podsedics aisdesired ﬁhaﬁrﬁfadﬁb gichl Rtiyitg afigie pgredt cdrBp&indo rselch)ﬁalts
the clinical synptons of the. disease not go devel op

ingfuges (1 eastd addaiion it fermash b dnqrganis agidesic aé%@m%lwﬁ é°1d
h@{/&r?g?lgﬁs é%l(ﬁ, s@ﬂg& de}} gg k a@f&@?ﬁdgﬁﬂ&fc M g?g @l{lﬁgﬂke or formed
witleoiiganiviaviels edchasdcetiy and qxro;blemb iaaiﬂ h@qnomeaslda

ansf or mat.i Qn mnt in theH£ ctive

t to r e %p ? d,
oYQoREABPERIORS 2GS V?%w@ Vi 4 C K malonic act
SuBGRRSSAY hlalie aBNARAREOIADGAHY adifAGHikCaci chtkic acid, benzoic

convertéd to the parent dru Pronolety refers to a
acidy Brtd dfydproberoyh) denpode peid ramnantie acidswendeficrmaisk a

{ I ts th
mefhgrsn e at R orh i PRSP B w1 | e
2-BjdragtithnbailfohR 41d)GeiedehPicSakid, BahldberbRRVEONBYCid,

enzymatl C Or non- enzgwptl c neans in vivo. "Protecti ng

2- ga:rxbd;ﬁlenegﬂ@mm asidh 4gfio m@fomc agidp pemphessuligminacidt ached

k
+PRRUIEAEE LU R S P IR HORHD ol BB ol
3 Qlﬁ@yﬁ)rolﬁ%mﬂ'ﬁbldﬂr@ﬁetpﬂ@é&l@tabﬂgt@ﬂiz&y patylptibacit] olun@l rsuﬂfunc
Green et al, "Praotective Goups in Oganjc..Chems

acrdaefusgnic apid, glytamio gqiyl, Bythiorymaphtheis aétd aq%wyh@aﬁﬁeﬂ%ﬁ%ﬁmd
a

moa il Shd fur g3 ) WRleBiTed wH ko phollfroktasi ne
pagirm) umapouncll isicsplachdiby amgetaldbn,| d. g’q areadkalometabiony bhn a]kahne earth
. acetyl . trifluoroacetyl, benzyl, ben% yl oxycarb
iop,qrgz eJumipRion oF SRR A %n gigantyp ba iqﬁuﬁ%@ﬁﬁﬁ%g%lwme
dléthﬁﬁ‘ar)lme 2k AR LS NLYEm ?Iéit?d&ﬁﬁl% St tike SES")

trityl and substituted trityl groups,

aIIonxycarbonyI 9-fl uor enyl nmet hyl oxycar bonyl

(PN BB EL S OB ontl, (AT 81 L0 o

or'cQﬁie&"%h WL AESMPAind didhdiBidlistRed.t hose where the
hydroxy group is either acylated or al kylated such as

benzyl, and trityl ethers as well as al kyl ethers,

ot AR e O, SR SO

infefchan &ABRMeRGn CcONt ai ni ng 2 or nnre

“Preventing” or “prevention” refers to a reduction in risk of acquiring a

disease or disorder (i.e., causing at least one of the clinical symptoms of the disease
not to develop in a patient that may be exposed to or predisposed to the disease but

does not yet experience or display symptoms of the disease).

“Prodrug” refers to a derivative of a drug molecule that requires a
transformation within the body to release the active drug. Prodrugs are frequently,
although not necessarily, pharmacologically inactive until converted to the parent

drug.
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stereogeni c centers such that the diastereoneric
excess (d.e.) of the conpound is greater than or at

wo e@sn1€96% h sonme enbodi ments, the d.e. is, fBCT/US2004/027330
exanpl e, greater than or at least 91% 92% 93% 94%
95% 96% 97% 98% or 99% "Substituted " refers to a
group in which one or nore hydrogen atoms are

I ndepesifsishh YefcRRb 3G6AN W pldtdciag S tRit vhidhhBE@ R mask a

supstituent(s). Typical substituents include, but are

fupesions grperwithin a divg matgmile converpthe.domsmto a preigug. - Bypically,

oty e i s g ook BN M B himat

or nEBERlydid medis @ AR , -P(O(OR ) (O, -OP(OQ (R
XOR61),, -C(O)R60, -C(S)R60, -C(0O) OR60, -C(O) NR
R61,-C(O O, -C(S)OR60, -NR C(ONR R61, -NR C(S)NR

R61 . C I
R LALLM o
reatiee fidepondenddpyinlaydolegda masky ydducesudrgiretentsadacividylof the
alkox subtlt ted al kox cl oal k ubstitute
POLERIE Do e kP A EolE b i Gldeh 8 &
“Pi:atsét%%r%ﬁp@ﬂn&yﬂ ani@ OemiSHP St LY, 0 &, xbsa%hﬁma%gaﬂ etal.,

or substituted heteroaryl, or optional
“Coogentiem of $ymtlctie OrgtnioYythaisdny ele Wb |(Ivﬂnnt\ﬁé§/y andeSons,

192§ gggg)ef %p[gn%sl%}}{:g \(/:(lr grﬂlgfo%gatalctl%‘lgrg ﬁkélg\td%tbélt[ are not limited to,
fohﬁﬂe&%%qet@f&lhmd&’&ﬂrpﬁ@{byl @ehﬁloxﬁuﬂ)%h?rﬁ eesg gl kyl

, cycloalk subsfituted cycloal k
tew@thbrearbmél(kgqc”) $upsthiylsily bl T I)o%r@tréetbﬁllswlrethmmlfonyl

« te r t ted

( ‘ﬁ%?é éﬁ?i gsgbs\{%ut?(?%{r? ﬁ&%ﬁﬁ}go’g&% dgether wth

9- ﬂﬁlﬁeﬂyﬁﬂeﬂmyamﬁnm“mw’l )iigy-verag yloxydatofyd (fINWOC”) and
cl ohet eroal kyl or substituted cycl ohet eroal kyl ri ntg0

th@f\;]é‘? eR%mWntaélM@ bY‘iTP&)éWtOéeqﬁﬁ% istRyes IngludeRbef are nofdimied

thos%%ﬁ%r?\%é h’ydf\cﬁy grﬁB 15@%12%?%%(1 or%y&t?agﬂch a égg
tnt-yP(efo)efsChs)well asRIG) efBidrsXBtiahydrop(rahyl@heXORGAlk y1sH i B 4R Bnd
S)R60, -C(O OR60, -C(ONR R V(O O, -NR C(O NR
allwébqtherﬁor e preferably, -M -R60, =0, -OR60, -SR60, -NR
R61, -CF, -CN, -NO, -S(0O R60, -P(O(OR)(0O),
-OP(O)(OR ) (OR61), -C(O R0, -C(O) OR60, -C(O)NR R61
C( ‘Ghbistamti:aéhv ope dfasteaduinyer” rdﬂ:rs 1R6 OQmp@;nd ORBINing 3RG More

stebr?@glf)cente@( %fﬁg@t theé}% 19 acgjsdd e%f@éc%mﬁéi

@a‘ﬂ& tﬁﬁlzoﬁt@ea@@(}%f Mﬂn@&ﬁﬂ&hmeﬂs etﬁ% ldngs, Rfr example, greater
"treatnment” of any di sease or di sorder ref ers, In sone

thandyad leasi? 190, 3260,0384,i1980a0b g 96%e 9dVs 88%eord0%ii sor der
(i.e., arresting or reducing the devel opnent of the
di sease or at |east one of the clinical synptons

t hergabstituted” RIF&EKo a group in which one or more hydrogen atoms are

,_4

independently replaced with the same or different substituent(s). Typical substituents
include, but are not limited to, -M, -R6°, -0, =0, -OR%®, —SRGO, -S°, =S, —NR6°R61,
=NR®, -CF3, -CN, -OCN, -SCN, -NO, -NO,, =N, -N3, -S(0),0’, -S(0);0H,
-8(0)2R%, -08(02)0, -0S(0);R™, -P(0)(0")z, -P(O)OR*)(O),
-OP(O)(OR®)(OR®Y, -C(O)RY, -C(S)RY, -C(0)OR®, -C(0O)NR®R® -C(0)0,
-C(S)OR®, -NRE2C(O)NRPR®!, -NR®C(S)NR¥R, NRZCNRE)NROR®! and
-C(NR®NR®R®! where M is independently a halogen; R% R® R% and R® are
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enbodi nents "treating" or "treatnent" refers to
aneliorating at | east one physical paraneter, which

woryosnoiiche di scerni bl e by the patient. |n yetPOL/S1004/027330
enbodi nment s, treating or "treatnment” refers to

1n(iegen<lféntlgtrlltg%tto|% aatll N o;t?r[lteg L nlqsﬁyéglfb@&ﬁl%e%tl%jﬁ&gﬁl ly,

cyOlbyIEVD lsﬁlgsltmetbd ¥ycldakyd, cycliihabrdaillq&,t dubstitofedayployistemalkyl,
par aneter), both. In still other enbodinments

aryly bR g s Dotproasil qb FDSICdIEloTp Y HAF Spiong Ly " BHLRY
to %fthetr Qﬁthdthé ﬁﬁfbe% ﬂ Licdl ROVEEH %116&/E?@5&Hﬁ& g&ﬁﬁﬁ lc%l%ét@x%ﬁ]ky?or

nount amount o oun
subdtitiitad sydolederbalkal yag; iand R ¥ and R"F ent indepeadetithansleogensalkyl,

T REC IR T R NI
cySBREBLAS 1%gylt ﬂg)sﬁﬁt@i%'ﬁdhetéﬁﬁrﬂ b mﬁm@é&ﬁﬁtér@aryl or

severlt(%( age |ght, étc., of the patiént to
ophenatl}yﬁ add R} @gk@ablswiﬂy the' mtmgemteé@nﬁo wblcgasthgam bepded form

he tit ef t di
o GRishE TSB! R e iR H Blstpran MR
m&fe&eem NEE" wid) |- OROW. e a5, INRERSS, LNRS?, part,i-cn, abCN,
enbodi ment’s of conpounds ‘and met hods. The di scl osed

SENb NONEYDS <R Mot S((h)lzlénd&S(@o)%e—@S(ﬁﬂ)ﬂfsngP@)(Qﬁe

-P@bﬁ@ﬁ% G5 PPRORER VB ye B R T S I Ve et o

WICSRP @050, rNR@C(@mR“aR si‘ﬁlbre memp qu -RFO For, FORE,
]50) ovi ded «phar nace

) R CBE O Gkl LN’ A ST BT BRE § faBkP) ORVIOR),

ts f t f
-Céﬁﬁt“" ORI AP G Mo bR SRS LOR,
-SR?"yLNR@RB]stcm@N cN@i S(m)mﬁg,l m(o)(@mgxt) ‘t),ed:(O)R 0

kyI cycl oal kyl . ¢ Substi tute c| oal kyl ,
-Cé@%? Bhet Q> kxprere %él.(l) pRt iandRe dafE;?éa 8&?-ky| :
het er oal kyI substituted heteroal kyl , heteroaryl,
substituted heteroaryl, heteroarylal kyl and
s ubsflir¢atingd oh &t eatmenty bﬁbrtgydhseastzo:aahdmﬁer r&fags, in some

dent | f t
HPARBGER 1 APRYPSSE SERIEATEY CRIT (4 RORJRRPEBAyFnS the
de?'élg?xhbﬁﬂgﬁﬁ’e GLERQX VER1BRD Mllle of?thé! l:hm@él@?ﬁiptdiﬁﬁﬂie@b?)' JIn other

arylal kyl, substituted aryl al kyl, cycloal kyl
enﬂtxsoldfma:rttm‘te@tmg’é bo¥tdayhent hesfers traatybhorefmgatllcaﬁt ewep physical

f'zr 0‘2/ ’arp%%o a(%%l al thgh,fale pa 1ents tﬂlty%{ c?tger embodiments,

“treatmg or “treatment” refers to inhibiting the disease or disorder, either physically,
(e.g., stabilization of a discernible symptom), physiologically, (e.g., stabilization of a
physical parameter), or both. In still other embodiments, “treating” or “treatment”

refers to delaying the onset of the disease or disorder.

“Therapeutically effective amount” means the amount of a compound that,

when administered to a patient for treating a disease, is sufficient to effect such
treatment for the disease. The “therapeutically effective amount” will vary depending
on the compound, the disease and its severity and the age, weight, etc., of the patient

to be treated.
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R and R together with the carbon atomto which they

are bonded forma cycl oal kyl, substituted cycl oal kyl,
waey@koater oal kyl or substituted cycl ohet er oal Rgt/Uus2oNg027330

R4 is selected frontthe group consi sting of hydrogen

I Ky, R |
gr yY%M ‘5’%&? C?\éé);a:g} rgﬁotp&%ﬁ?%{t ‘éll LRy tX Aypdical -
SRR R kotlere RUPRY ot REU are ity ad dofined Gyatimhet er r oal kyl

substituted cycl ohet eroal kyl, heteroal kyl, substituted
het er oal kyl , heteroaryl, substituted het er oaryl ,

het
tri Zt%@t%%ta“”ﬁ“l R BBkt et b Qe ddinel of
coniyoshdd amlgnethodﬂ.l BEHe distl esdd amjabdm’reetseire) aotythtmdeﬂ to be limiting
bstjtuted heteroaryl.ln some enb
of3ht Qe T B CONETg: bk JuRS e FIRIded etort ol apfBages

m&ﬁﬁ);atﬂmgla{lgg bgpyk, 2-chlorophenyl, 4-fluorophenyl,
I en-2-yl; chlorothlen 2-yl, 5-bronDthien-2-yI,

5-met hyl thien-2-yl and 2- |mdazonI. I n ot her

enbodi nents, R5 is SRJJ cted fromthe group consisting
of -chl orophenyl, cg%n%ﬂéﬁtyl , 2-chl orophenyl
4- | Moy @ehapydt; a&dinﬁttunhlof%ﬂﬁﬁlaﬂ)begtowmﬁs the
compound of Formul a (1) has the structure of Formul a

(VM): I (V) or pharnmaceutically tcePt abl e salts,
hydrates or sokyat s tt@recﬁ; eregJln: B4 R2, R3 and
R4 are as define spRraj(l n-sti ot@er enbodi nments,
a conpound of Forgnya (ds)g has the structure of
Formula (VI): | Wv (VI) or pharmaceutically

acceptabl e salts, hydratgp or solvates thereof;

wherein Rl, R2, R3 and R4 are as defined, supra. In
s oweor@ﬂtb@@ﬁmemaélywcmbé@wkadl}dfatﬁmrmm@s(thf)rs%OQ Whexsin:

(R Shb3et PORChSdr D05, 450, SRR 091,
substhefet blkyE dryahamgtitutdd/ardl, piyemyyl adulbytituteddrayikiyl ¥lyclobikyl,
suggtliqtgtred %}r’r;olgglik}r,rle ggfgiol?gteroalkyl, substituted cycloheteroalkyl, heteroalkyl,
substituted heteroalkyl, heteroaryl, substituted heteroaryl, heteroarylalkyl and
substituted heteroarylalkyl;

R? and R? are independently selected from the group consisting of hydrogen,
alkyl, substituted alkyl, alkoxycarbonyl, substituted alkoxycarbonyl, aryl, substituted
aryl, arylalkyl, substituted arylalkyl, cycloalkyl, substituted cycloalkyl, heteroaryl,
substituted heteroaryl, heteroarylalkyl and substituted heteroarylalkyl or optionally,
R? and R? together with the carbon atom to which they are bonded form a cycloalkyl,
substituted cycloalkyl, cycloheteroalkyl or substituted cycloheteroalkyl ring;

R* is selected from the group consisting of hydrogen, alkyl, substituted alkyl,
aryl, substituted aryl, arylalkyl, substituted arylalkyl, aryldialkylsilyl, cycloalkyl,
substituted cycloalkyl, cycloheteroalkyl, substituted cycloheteroalkyl, heteroalkyl,
substituted heteroalkyl, heteroaryl, substituted heteroaryl, heteroarylalkyl, substituted
heteroarylalkyl or trialkylsilyl; and

R’ is selected from the group consisting of substituted aryl, heteroaryl and

substituted heteroaryl.
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conpounds of Formulae (1), (V) or (M), Rl is nethyl,
ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
waeashwigd , tert-butyl, m#pentyl, i sopentyl, PCT/US2004/027330
sec-pentyl, neopentyl, 1,1-di methoxyethyl,
1, 1-di X benzyl ,
L 1 B s SO AR MBS Db
4- cmofapha@ﬂy(BR)ayaﬂ@bpmyl RcHiyrophityl, 43Amytoplilyl akien-2-yl;
|dyI In stil]. other enbodi nents of conmpounds of
P%‘P’fﬁﬁllu%‘ (}11) 5-b{09}0t@@n(2w1) 3- m@ihylﬁn%zﬂy pnd ggmidazolyl. In other

en{i‘oeo?itﬁlﬁ%%, Siis Qfﬁécﬁ&y fri)mnc gf&ﬁh #ﬁ&ﬂ%@ﬁ-chlﬁﬁ?@%@’ ¥

) pent ent

(3R¢{4pammmphenjd 2- cdﬂ@bh]menyhtmqroﬂfeeyyl cycl ohexyl or

d |, til |l er enbodi nts unds of

Fof waishl o offjey em?wmzﬁntﬁ &%corrm%a Permufe @) Reivige susire,of
Fafl d fron1the group consi sting of hydrogen, alkyl,

substituted al kyl, al koxycarbonyl, substituted

al koxycar bonyl , aryl substit ut@d aryl, arylal kyl,

substi tut ed aryIaIkyI car bano cycloalkyl,

substituted cycloalkyl cycl of

substitut ed cycloalkoxycarbon'

substituted heteroaryl, heteroayryl aPkyl and

substi tut ed heﬁbroajylajkle I [ otfRfer

enbodi nents of cyfrpopRds Ypf Formitae Q1), (V) or (M),

R2 and R3 are in ndeatdyy sel ected fromthe group

consi sting of hydrogen, 1-4 alkyl, substituted al kyl,

alkoxycarbonyl cycl oal k¥V) cycl oal koxycar bonyl ,

phe substlt ted ph heny al ky

D ettty SR s T Op ve@&ﬁ%%m@ of
For gihagn(!), (V) or (VI), R2 and R3 are independently
selected fromthe group consisting of hydrogen,

IR.éfhyhllnﬁpaw¢@hmdyswpxopyl n-butyl, isobutyl,
sec bu te cyclohexyl ,
oo b b oo g oot SRR Mg of
Fdﬁﬁgbqwqyyloxycarbonyl phenyl , benzyl, phenethyl,
2-pyridyl, -pyridyl and 4- pyrld . In still other
enbodi ment s of conpounds of For'prulae (1), (V) or (M),
R2 is hydrogen, nethyl, ethyl, R-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, -butyl, cyclopentyl,
cycl ohexyl, nethoxycarbonyl, Kycar bonyl ,

isopropoxycarbonyl cycloh Pbonyl, phenyl,
benzyl, phenet |d py tildyl Rfr 4-pyr|dyl
and R3 is hydrog n t

compounds of For

6t her” en@odi nent s~ of
V) or (M), R is

hydr ogen, nethyl, ethyl n- propyl, isopropyl, n-butyl,

i sobutyl, sec- butyl phemYI or cyclohexyl and R3 is

hydr ogen. In stj.l oth dlnents of a co ound of
For rﬂg%ﬁ@n{ap?uu by agﬁeptaae) sa yﬁgatemrﬁQ{vates th rrg

et REReYGARBORY IR’ 288 'i@&i/é?@sf&?iﬂx& ,sup;%opr opoxycar bonyl or
cyclohexyloxycarbonyl and R3 i’s neth

In some embodiments of compounds of Formulae (I), (V) or (VD), R'is

selected from the group consisting of C;.¢ alkyl, substituted C.¢ alkyl, Cs.¢ cycloalkyl,
phenyl, substituted phenyl, C7.9 phenylalkyl and pyridyl. In other embodiments of
compounds of Formulae (I), (V) or (VI), R' is methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, sec-pentyl, neopentyl,
1,1-dimethoxyethyl, 1,1-diethoxyethyl, phenyl, 4-methoxyphenyl, benzyl, phenethyl,
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In still other enbodi ments of a conmpound of Fornul ae

(r)y, (V) or (M), R and R3 together with the carbon
wat@siotaexnwhi ch they are attached form a cycl oaP&yUS2004/027330

substituted cycloalkyl cycloheteroalkyl or

bsti.tute | k
s b e ST AR b Rleal 4 by,
Afyrand R §tmgcﬁhéreainbudhﬂertt§16f @@ﬁ}hﬁﬁdﬁbmrhmlwm); iovy begvI), R
are attached forma cy clobuwgﬁobcyclo pent

is mpthybresio n-promgl ISePERPYI, -5t bé%’é‘t"?b’g f@?—batyl n-pentyl,
F
150%9&&? %Eéj pgﬂtgl HE{B&@? Slﬂ-%]lbeﬂé }Qrﬁt‘ﬁ(d/l %’}{éﬂg’l <§%th]§x§ledr%cﬁﬁﬂiyl
S ubghistill Todrér aﬂnbgdhmen‘gscif mainkoyimds 01] é(bylhulas (l)s(tV)tdrt(Uill) R* and
| b
Rre eamdgny folecs i@? Yhs olpBonI PG oS HOgP A 1
su?st%tﬁﬂed 918@? rau&gy ts%bﬁftut%d %ﬁamgm%r@fl a’fﬁr Eﬂﬂsﬁﬁltéd aryl,

y rogen, nethyl, ethy
arylylkyl, ahbsjzﬂtutecbmyka}d{yl wald‘yb,wbbxaﬂvﬂ subht}tlhedlyyqieﬂhyll,

s B DX LB R b, PR s
he’éél?&ﬁ‘yl' HERRIaPAIRYI a0l sutsﬂlt&t%ﬂ h!:teﬁiai’bﬂﬁlk mlﬁ@hﬂ%ﬂie‘i efifbodiments
onpound of Fornula(ﬁé &f&_ ﬁ‘ R4 is dro en,
ofabmypundseqffynnuiae D tOh&V f 8tei mqiep@tlw y selected

t
e P =Ryl ofBTROHA G aﬁ%@ﬁﬁﬁ‘?ﬂtﬁ Oy S s gune

au@f Eabomy12C{d ayclo‘aﬁqﬁl Sils%td@@loland@k@@brmwﬂ phbﬂylpsdbentuted
odi mrents of a conpound of Fornul a RS is

phensCi-1 pleesylafeg ayd pyEdyly %Etﬁbethmbﬁ%ﬁm of pggpgunds of

RSB N L8 AL s 0en BN DR ASR A B
coﬁi&lﬁﬂng Mygﬁog&ﬁj Iﬁ@%l?li eﬂé)lyl) m-propylgisopippelo niusylj mgbutyl 1-6
a substitute

seaBBYL e HElpFIYERYgo E@ya%hgﬁ%tﬁ&fbfac%awpﬁf?ma%arbw

f
T B ALl D o,
3- pjrriqyl 1 ,al|1d.71 p@ndyﬂédny?ﬁbﬂmnymbodlmhbltsaiﬂcympgﬂmﬁ of Florrmcl:lae (D),
r bon e titut 7-
VS RER PR S Berenmet il Sl meopR. bbbl b P st
setg-'bgﬂﬂ) t@ﬁﬁﬁl\tﬁtdﬁ Ip@ﬁtyh%%l@ﬂ&@l Iﬁétﬁéblycaﬁ%ﬁﬁlt bﬂlHkﬁSitrﬂor@l

cycl oal’ky henhyl, sSubstituted
1sqqinquydya¢1bymy1 mbﬂmyluxmrt@nyb pbﬁeﬂybeazﬂyphenethyl 2-pyr1dy1

e

ole%ﬁﬁﬁra@)(i), (W)?or*evl)y R? id Bylpbdan] meﬂ@¢ dmy-l,yrl Frotpgr Esdpbttp&ll
-pentyl, "I sopentyl, sec-pentyl,

n-hutyl, @ﬁohntyh@xo;rémbr |pheuylpr Gb’fé@l%l/ﬁ%ﬁd/ ls Iyﬂmgyn In still other

e RS OOV K ey
mé?ch@)Wc'aﬂ)\bhyl ethoxycarbonyl, isopropoxycarbonyl or cyclohexyloxycarbonyl,
and R is methyl.

In still other embodiments of a compound of Formulae (I), (V) or (VI), R? and
R? together with the carbon atom to which they are attached form a cycloalkyl,
substituted cycloalkyl, cycloheteroalkyl or substituted cycloheteroalkyl ring. In still
other embodiments of compounds of Formulae (I), (V) or (VI), R? and R? together
with the carbon atom to which they are attached form a cyclobutyl, cyclopentyl or
cyclohexyl ring.
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3-pyridyl or 4-pyridyl, nore preferably, Rl is nethyl,

ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
wae@shbwiygd , tert-butyl, 77-pentyl, isopentyl, PCT/US2004/027330

see-pentyl, neopentyl, 1,1-diethoxyethyl, phenyl,

I i fa.
R LAt L SO G Ll o
se&l‘c’geld fromtie goep ecsrﬁtsltlng oShfalbgdny Ced alklyt Rybstitwees C; ¢ alkyl, Cs6
prefera substituted with one

oRerigh Phst i Biberitatedthene b ot HsH A0 MBS iR e hgylaliyl,

SRR It} otfr b RE L BPaL4RROIIRS
chymlaee([); ¥y) OIpG’\HDL)R is Bythsgant, utedd)1, pshleﬁydert-lﬁﬁyp allyl, benzyl

e T e R g e

mmsg o ?I%‘Ilyl 2 lBMﬂ dlﬁkﬁy sil ﬂ%h‘éﬁylhlmétﬁﬁ&ﬁﬁpﬂ still ottt Y1 »

IS , SecC-
ndgo@illmh@xyf a cwmphmdyﬁ&wbnnlﬁb (I)e(t\ﬁom(y&)r Bowhydrogen allyl,

oy PRERRU sy Sl RGBTt g AT Bgs

x@l@,@l(ﬁﬂ) Rélss@(@@gegd fromthe group consi sting of
hydr ogen, al kyl, substituted al kyl, cy closlk

phenlw somsshadimensgiofrheampound:pf ﬁomelﬁﬂ)aR yﬂ substituted aryl. In
oﬂiﬁ‘ 'o‘éﬁt&%ﬁs a ?orﬁg)%%[l eorﬂa: %lmlat(p ?{: gsysléléét tM ed %ﬂgnyl. In still

otﬁéfbﬁﬂjoﬁﬁﬁélﬁs Ifélls pﬁeﬂ?ﬁﬁdb}éhtuteﬂt\hl}ﬂh ond @&-mAbRMalogen atoms.
i sopropyl , butyl, | sobutyl, sec-butyl, tert-but ﬁll .
pafspme erhodaneys o as@&nwﬁflﬂf Foraae y(lV) or (VD), R is

se ct]edgtd(%ig )E/ﬂktéxﬁ Eﬁi'{g,les%;{% Fyf ee gfﬁlﬁzfsmﬂted eh 51)611 Cs.6 cycloalkyl,

pheygll syirstipydd prepgl, onaupwnyladm'anwmw R amdﬂi‘weneyhdependenﬂy
3-pyridyl or4 yr|d e pref

dyl., )
sefeglethttany e ol porsitipg BT RO ESg -0 Sy Frs Aoyl i
|
alkcﬁcg/@é%ﬁftn{/l @?%g%q%%ﬁyl ¢el 5ycﬁ‘&héeb%( c&ﬁorﬂ@wﬁéh%hgﬁﬁﬁﬁﬂé&’
pheyyl, Gherlyénytalkd apgi pyﬂ@ryl andl R* tifieel el feorarthogionp nossisingat

GRGReR, Gl Sl RO el b B P pendpishiuted

phl%ﬁjfﬁf €1 aphehyldANIbsERALd: L 9%6@15\11@11 ARy 19iy1 %04 €
ogen atons.” 1 n sone enbodi nents of a conpound o

arﬁdraﬂimlsbfl( Pyeferghly, mrthe{ shove emboidinends, &:tlsamefhyb retltshen-propyl,

13%1; o %ﬁ%}l Si%)olr%lﬁg;,l sec- 3&&1@’@}”5 tllbhg]% eﬁ 180 91){’%1 sec-pentyl,
neBp&yl, allkddhleamyanpll QMdethxy&h}}]yIﬂ{eﬁgleﬂvméfﬁéptWhenyl benzyl,
eth |, isopro - butyl, 1sobut

phs@@%:ﬂu styryl w@ py(hrcyelygutdh @yylppelwlb e érpmdcrl R4
PR DSRS0
n-Buthk idobutyd, depbatyy,| rerr-Gityd, rpb@myl ﬁbﬂ@ﬁtyl sec-pentyl, neopentyl,
1,1-diethoxyethyl, phenyl, cyclohexyl or 3-pyridyl. In the above embodiments of a
compound of Formula (I), R’ is preferably substituted aryl, more preferably,
substituted phenyl, most preferably, phenyl substituted with one or more halogen
atoms.

In some embodiments of a compound of Formulae (X), (V) or (VI), R! is
selected from the group consisting of C;.4 alkyl, substituted C;¢ alkyl, Cs.¢ cycloalkyl,
phenyl, substituted phenyl, C7.o phenylalkyl and pyridyl, R? and R? are independently
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substituted C7.9 phenylal kyl, trialkylsilyl and
aryldial kylsilyl. Preferably, in the above

wensdigment s, RL is nethyl, ethyl, "-propyl, |BOpPUSINN27330
ra-butyl, isobutyl, sec-butyl, tert-butyl, -pentyl,

<RI bne 5565 DSy PEORSILY o LA BTEL AR SUbpy,
nbighasdbutyl, stabuy, teﬂ%ﬁﬂp&y@lbﬂentyt}@bl@hﬂiﬂJ methoxycarbonyl
cy cIoantyI cycl ohexy

othax5pAT ew l%wom@fmb |cy0101¥@1ﬂ' %‘Yﬁ%fbﬂwl plgqnbry lpenzyl,
PRy SPRLORI of P B A aph FE R HbcroBRE 1 Woup

secC
comsitiegnofhydrdgeh; O byl yetistiputed @h@ﬂkﬂ, Cey cyabalkyll pleenyl,

uéaa?%{?ha?ﬁml i O oF tyed s hERR Dl P i g

ar?fd 18R1Y Preyuiasiy h%@gbm%oduﬂaﬁé Kiﬁ?frﬂlﬁ}i’léfhyl n-ﬁropyl,

phenyl substitutéd with one or nore hal ogen  ato
1squnpylemﬂwmmswhmylofecdmdmpmbuﬂylom-pmﬁyhument(yl yec- @Wybr

ne&pﬁ\zl}pd u@lg} e ecgiyﬂll et éggfit%gf ]E)j%nyg RSI S ygph%gyl, benzyl,

p}ﬁ:ﬁ@tﬁw %ﬂﬁﬁdcﬁwwyl an%ugm Q{}l'}ﬂo@bﬂftyi cgash@eyyn i 0WridyR2

nethoxycarbony et hoxycar , 1.SOpropoxy
-pm@dwﬂ -ridyy anaeh meﬂ:relxlyc&r Emgthyl eyl & m@mﬁylsomnylm

i LRGP 25850 Ry PO LA, S AYFO B et
1, $\dixshdyettst phbeylybycldhéx Pl qi3epyidst. ki the abdad dribtidedlerds ofa
phenyl al kyl', trialkylsilyl and aryl di aI kyl silyl

compoad 96 FYrmyla (DnR” isisterablyswbstimied arylrmoresdraistatyy.,
B A OB ) B O o g
atsms.- pentyl, neopentyl, 1, 1-di methoxyethyl,
éhéﬁg'tsg%goexyet s e%%{awé;ﬂé_?%g%%@% (@5%’) ST R is
sefe)é’tﬁéd%ﬁm’é %D&ly Sé)rfélfb%)ﬁg be C?g Qﬁé&l %sﬁttﬁe@@ [ Qlkkl 01,6 cycloalkyl,
4-pyrid re prefe hyl",
phenpl; @mshtutﬁhpiwb%a pherbdﬂllyyl ani whdylyR, 1slexd='r¢gﬂwmethyl

ety BT P bk EBRGR R PR heleh bR’ is
ydrdgthiathi R’ g BL1ichR ABAVR: %ﬁﬁ%hglo@h?@mg&m%%ﬁf

Formula (1)

supstistitsd &hlsyalkyd, lﬁsdqypﬁlaﬂcdl gvhelmll substiistedphefdy @bb i?henylalkyl

Bl Croamkrs S kDR ud b ERAR RV F00 RN g siepove

niBddimerktd, R'Sis g9 @Byl £-propll@scpespi, £BMs1, $dobgy1,okc-bufyl
ealk;?e subsfltqud g{ .? Igh S(@)(Swgalky ph e%; cbubl,

teumyanlj n-pertyl, poeaniyl, S@?P@ltﬂhwpldb’k)lbl dimecthgpicyl,. R

L ERR Rl bRV R e S, SRIRAIE R Relorpory

cy@ldbutyl dyittopeistyk @WGMM ybyridsy, Ghealdey by 4-pyridyl, more
cycl oalhoxycarbonyl phenyl , substituted
preferably, R’ is methyl, ethyl, n-propyl, isopropyl, n—butyl isobutyl, sec-butyl,

tert-butyl, n-pentyl, isopentyl, sec-pentyl, neopentyl, 1,1-diethoxyethyl, phenyl,
cyclohexyl or 3-pyridyl. In the above embodiments of a compound of Formula (I), R
is preferably substituted aryl, more preferably, substituted phenyl, most preferably,
phenyl substituted with one or more halogen atoms.

In some embodiments of a compound of Formulae (I), (V) or (VI), R'is

selected from the group consisting of Cy.¢ alkyl, substituted C;.¢ alkyl, Cs.¢ cycloalkyl,
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phenyl, C7.9 phenylal kyl and pyridyl and R4 is

hydr ogen, nethyl, ethyl, tert-butyl, allyl, benzyl,
wd20siaxybenzyl , di phenyl net hyl, tri phenyl nmet bgt/1S2004/027330

trinmethylsilyl, tr||sopropyIS|IyI

tert [ hyl
S T L S L
m&hbcharbﬁnﬁl; ethykycaﬂﬁmm dgvptapoRty babyhyl dr$§wblbh§blyloxycarbony1
§ec but yl gert butyl " tyl, |sope
941 Hetsirsirdyfrom 1h61gravm%qm§fe9§f>ﬁ§)/drogen Ci6 alkyl,

sui'}ﬁf'tutg{i 9?&??@%'05/0189&?}’ hert }%B&Rﬁ?é@%ﬁlt@lﬁl CheMAYlalkyl,

ro
subsmtm em) phenytalkyiotrintglsily? eyl gy dirctably,in the above

A o5t SR S o S
te;ttq;lﬁy'l biyé?(ﬂtyl ﬁoﬁ@rﬁ%f kec- ﬂ)c?l@jﬁeﬁgo‘élmtyﬁqq - P xyethyl,

1- di et hoxyet phén cIohex " or

1 B—dwthngytﬂlyl phetyhel- m&myphﬂnah ﬂamyﬂ,s»h@ﬂet y]e @tmdmlmopyl

oy RbL Syblobensioet Fofial SRR Rt i £P P pol®'

profRemYy, Rglibﬁl‘éthtylﬂe&@dm biop9n esopfopryp rnemhlﬁﬂ ﬁ@Blﬁtths@éIb‘utyn
some "énbodi ment's of a conpound of Fornul ae
text\Nmuyy]l, 1Rpentyl, sepetyle sed-pantylt mrepetylids lc@lﬁgﬁomth@l Bhenyl

hst
e ebraaghbitne e ehbatpis S DbtpopBERRY prmylp . %°
is @Mer@y%ﬁ‘@stitﬁté@ peMdRevelpysfetabbi @tﬂ)sﬁﬂmﬂ Iﬂbaﬁyg mosppreferably,
consi sting of hydrogen, nethyl, ethyl, n-propyl,
phesylpubgifpted WJMTS‘FIOT maypblogen ateWs- but vl , tert-butyl,
cycl 1.
oY C9ER Mo AL AL Lo HABKHEBRBAE, (V) or (VD R

seteyreld dlvex ﬂie@wlqmdmrsydhg opBepnylkyl, bersiited @headky]l;]y)e s cycloalkyl,
PIWBYI% é}l}b%%/‘@lfmh%%§1; 9B ?n}/ﬂﬁk)ﬁ é%%{@ngy pnd kS ar%%n&ep%%‘enﬂy

sefbe R ?ﬂ%??&%‘d corgisﬂﬁ 334 hﬁﬁr@) |1 Co. BikRD SEYEHRRENY,  alkyl, C14

trinethyls , tr||s pr opyl S|fy
alk@tycarbotiyl] @i mtcﬂndllsyll @i 6 wclqaﬂ@ﬂywibmﬂ Iphiesyl, yubstituted

pbglﬁ]; E?bﬂ%}ygglgyltaﬁﬁ e {}%e% p@%&,{igﬂ}ﬁ Y butyi,
alf8 Ooeﬁiesllyzi-meﬁﬁkybaﬁ?ryldipﬁanﬂ n/;h mpﬁ&@ﬁﬂémm trimethylsilyl,
secC ent , heopen |nEthoxyet

mlShOEPO@IYEﬂMbf@fébﬁyldlmpihé'h;}lbfl or@hﬁéylﬁmqtbﬂ@ixll Prefeishly, in the
A oS B e

seéwwl,l t@lzbtlbutﬂnﬁ 9elﬁ}ypflsa>pahw se drﬁyl yhtyl, G_l;lhﬁimethoxyethyl
y , ISO 1 SO uty secC-

,quthq;mslwl p Qnﬁeﬁm,ﬂthom yhibgnzyl stheneflik, ﬂyryl cy010pr0py1

RIS Yool SR LA LR XL My
prEREABIY, R (i$ Mnethyh, dtlsylpi-pfoplyh oprapyh si bty fsdbﬂﬂyylsec oty
preferably, substifuted phenyl npst

teﬁﬂwgl; n-Beh 1ORERRIL i PESHen AR hd- e éb{etgtfﬁ RRenyl,
}%@’lﬁ)gxﬁgg @Iddg)irﬁlg}f StnQhe BHRRHIRIHrs 5O BARRAOF Fofnfhia @), R

is preferably substituted aryl, more preferably, substituted phenyl, most preferably,
phenyl substituted with one or more halogen atoms.

In some embodiments of a compound of Formulae (I), (V) or (VI), R!is
selected from the group consisting of Cy.¢ alkyl, substituted Ci.¢ alkyl, Cs.¢ cycloalkyl,
phenyl, substituted phenyl, C7.o phenylalkyl and pyridyl, R? and R? are independently
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sel ected fromthe group consisting of alkyl,

substituted al kyl, cycl oal kyl, phenyl, substituted
w@b@spie16L7. 9 phenyl al kyl and pyridyl, R2 is hpdrogmn4/027330

nmet hyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,

R O B LIS, ol T

-Hutvﬁﬁmmhe&z Bhtyl, derpbetyy, djielobyﬂltyl tydlpheayy, hﬁﬁhbby}}carbonyl
trinmethylsilyl, tr||soprop

ethQxyearboiy)y la?merwcgn PYYL, 6Y %mwrw},| Rhieny}, benzyl,
i R e

teﬁ&ﬂf}b;ﬂllyﬂ beharll 4 hlﬁl;dxybnglg mmienyhrmﬂgdnﬂnphenyhnethyl

trigiegy i & ﬁlasw&fe)ﬁﬁﬁﬂylpﬁéﬁquldun ﬁﬁ;fﬁ 5 fldimpethylsifyl.

Pr@f‘é%%‘ B the BbYS é‘rhbodiﬂl%hﬁpkbﬁ)fheth y&hs»b Wipthpyl, isopropyl
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In the above embodiments of a compound of Formula (I), R’ is preferably substituted
aryl, more preferably, substituted phenyl, most preferably, phenyl substituted with one
or more halogen atoms.

In some embodiments of a compound of Formulae (I), (V) or (VI), R'is
selected from the group consisting of Cy.¢ alkyl, substituted C.¢ alkyl, Cs.¢ cycloalkyl,
phenyl, substituted phenyl, C7.o phenylalkyl and pyridyl, R? is methyl,
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In sone enbodi nents of a conmpound of Fornulae (1), (V)

or (M), RL is selected fromthe group consisting of
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substltuted phenyl, most preferably, phenyl substituted with one or more halogen
atoms.

In some embodiments of a compound of Formulae (I), (V) or (VI), R'is
selected from the group consisting of Cy¢ alkyl, substituted C.¢ alkyl, Cs.¢ cycloalkyl,
phenyl, substituted phenyl, C;o phenylalkyl and pyridyl, R? and R? are independently
selected from the group consisting of hydrogen, methyl, ethyl, #n-propyl, isopropyl,

n-butyl, isobutyl, sec-butyl, tert-butyl, cyclopentyl, cyclohexyl, methoxycarbonyl,
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substituted phenyl, nost preferably, phenyl
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(VI)In s&heleﬁnbodlments ofa compound of Formulae (I), (V) or (VI), R" is
selected from the group consisting of Cy.¢ alkyl, substituted C;.¢ alkyl, Cs.¢ cycloalkyl,
phenyl, substituted phenyl, Cr.9 phenylalkyl and pyridyl, R? is methyl,
methoxycarbonyl, ethoxycarbonyl, isopropoxycarbonyl or cyclohexyloxycarbonyl, R’
1s methyl and R* is hydrogen, allyl, benzyl or trimethylsilyl. Preferably, in the above
embodiments, R is methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl,
tert-butyl, n-pentyl, isopentyl, sec-pentyl, neopentyl, 1,1-dimethoxyethyl,
1,1-diethoxyethyl, phenyl, 4-methoxyphenyl, benzyl, phenethyl, styryl, cyclopropyl,
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selected fromthe group consisting of alkyl,

substituted al kyl, cycl oal kyl, phenyl, substituted
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phewethyl, Rpyrigyl, 3-pyridyl and 4-pyridyl and R* is hydrogen. refera ly, in the
above embodiments, R' is methyl, ethyl, n-propyl, isopropyl, #-butyl, isobutyl,
sec-butyl, tert-butyl, n-pentyl, isopentyl, sec-pentyl, neopentyl, 1,1-dimethoxyethy1,
1,1-diethoxyethyl, phenyl, 4-methoxyphenyl, benzyl, phenethyl, styryl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, 2-pyridyl, 3-pyridyl or 4-pyridyl, more
preferably, R! is methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl,
tert-butyl, n-pentyl, isopentyl, sec-pentyl, neopentyl, 1,1-diethoxyethyl, phenyl,
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above embodiments of a compound of Formula (I), R’ is preferably substituted aryl,
more preferably, substituted phenyl, most preferably, phenyl substituted with one or
more halogen atoms.

In some embodiments of a compound of Formulae (I), (V) or (VI), R' is
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, zert-butyl, n-pentyl,
isopentyl, sec-pentyl, neopentyl, 1,1-diethoxyethyl, phenyl, cyclohexyl, 2-pyridyl,
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3- EMH%PII I@am'rﬁetﬁ'ﬁt ﬁy 5 hy@f&%ﬁ andRP 'isor@dlro gehnS P 5 Bther embodiments

i sobut'y sSec ,tert butyl, “phenyl ,

of@aolm;ﬂwmg} bf Bommlp‘:y(ﬂ) qy) or DLR] som’cb]dyd:thlenﬂEOIb‘WdllS@lgepyl

-GGk S PSR G OR o ER FrOP Y P YRR e
R0 hiparogeh and R) isl I@dﬁiTgEﬁt anitipbthyr Gk diknast ef & @Biﬁf)ouﬂdbf

ot her enbodi nent s a conpound of Formula (I

FarmatasdBh 6V en (WD).&' i methodrddlayl, #-orapi, éWPF@Y&rm%ml agobutyl,
seﬁtbu ,Itg%-bu’?yl he‘h@le c?clg’l%;cfyﬁ ] %&ﬁ&ﬁ ﬁng 1§cﬂ3§o§ﬁ MO I?1(;'d1<2>f_;en
and R*is hydrogen.

In some embodiments of a compound of Formula (I), R? and R? are different
and the compound of Formula (I) is substantially one diastereomer. In other
embodiments of a compound of Formula (I), the stereochemistry at the carbon to
which R? and R? are attached is of the S-configuration and the compound of Formula
(1) is substantially one diastereomer. In still other embodiments of a compound of
Formula (I), the stereochemistry at the carbon to which R? and R? are attached is of

the R-configuration, and the compound of Formula (I) is substantially one
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(1) is substantially one diastereoner. In still other
enbodi nents of a conpound of Fornula (I), the
wat@seoabhen stry at the carbon to which R2 andP@®BUS2084/027330
attached is of the R-configuration, and the conpound
. I £
dlggtelj: 8151%“,0 I% sghx)ete@o?ﬂgélgsg&la{oﬁo# uﬁﬁ% S‘ﬁﬁ%lﬁa fﬁnﬁ EZéM alkyl,

R%I:rs Ayatogyh and?the&ohipdﬂmg@ﬁf" anld (Ipiscabfiantiutly@he Biustandécaner. In
) is substantially one_diastereomer

OfRFHFBROTEREYS 6f 2 ORI Foprulp bt i ?H;alkﬁzR. is hygirogen, the
stél‘lagéﬂemlét%ér é&;th@%ﬂﬁ EI?RZ ShER® Ql%gbh%dﬁefd iy offhet he

car bon R3are atta
S—ecmﬂgur-'gm‘rmndcthe atmipddmd of ¥opouladl)a$ sbstamtibldy ¢1hg dinstereomer.

I3k <o 65 sesmnd of s (DR p GG . Rdyosen

thé ¥t@fé69§éin1s¥r9 Gt Bk hBBk '&?%ﬁhrﬁz Al 1Phee &t@e[cﬁé’dhstd? tH@“ ch
R2 and are attached is of the R-configuration, and

R{Chleﬁgmn@mu aud dfe coopeundof Fornivda @l rsubsteitidllyyonerkastereomer.
di d t f .
For i REEBodRBAEs i R AP RSN CBo R BB Ry e
cofoln@ b e Félinif1e (e ar@digifetdne atie @A ohd SOFdHHuGa (W) is i S

substantially one diastereoner. In other enbodi nents

subqstalatwékyrqmmtmom@r Ay pthey gmbodimeatsof ecemprend ef Fymata

L B sl s FRuBlf MRECRRE st RORRE it ot
S—a@mgmtdnadnlcmh@aﬁnpmmatof Feanwe (VI)is stithsemtialipodé ﬂﬁ@ﬁeﬁeomer.
a conpound of Fornul a the stereochem stry at

Intomer@awbeéhnftnés Sha GG AT rriulh BV (hRGHOpamestry ah dhe
%och\ﬁlﬂbﬂ t h%aﬁg.a{tg&eﬁqmﬁgg &]Cnﬁ alrﬁﬁlét%ﬂ&e }ﬂe) co'rr?pound of

bstantia | y one di astereoner
Fcfmﬂuiml(\ﬂ& tiet &bsﬁﬁniaallymnp aliasttrafmdro f[mrslﬂllho(h\dt gmbéBAmients©f a4

BB ALY 0 GHERRE 4 £
Pad('\‘TEth ﬁb@tfan@alﬁrclﬂi@ QR Qfm dFO TR o M émbé@nieﬁts%a

drogen t he stereochem stry at the
coumobmh of Eomtul@ hVHZRarstE&&llarl,eR ais hadtogdn,itke siﬁret)hlmmlstry at

S BPn e AEh R Gina K et e BB Bl ol iofepd the' °

coﬁfﬁ%ﬁﬁ‘d BERSBmA (W)Q@éﬂ?ﬁt&ﬁﬂalﬂf orFe‘H1E@ﬂéréorﬁM| )In sFE olttfer Cl. 4
I, R3 is hydrogen, estetR?oc em str

emtmdﬁmms of NPT HOUEE Oefﬁ@nmlaéVé) See oy R3S hdgozon, the

st PR G tP 2 B s Uea AT BENE e o o
R-20s @%m@mﬁ aﬁd ttﬁ%mpbm@d 6 Pornfuld %\qr) i éﬁbhtamﬁ%:luy (ﬁlerﬂiﬁdﬁétbomer

th I I I
Sec et crbuinis 91 copmmasl of Byehhe @i V0L (VD, R is

I d
S0 B L8 o950 B A,y
cya%havfbd oR3-dyR R acinethyl, SR3Q§ h}‘rdiegen R* is hydrogen, the
stereochemistry at the carbon to which R? and R are attached is of the

S-configuration and the compound of Formulae (X), (V) or (VI) is substantially one
diastereomer. In other embodiments of a compound of Formulae (I), (V) or (VI), R!
is methyl, ethyl, n-propyl, isopropyl, #-butyl, isobutyl, sec-butyl, zert-butyl, phenyl,
cyclohexyl or 3-pyridyl, R* is methyl, R? is hydrogen, R* is hydrogen, the
stereochemistry at the carbon to which R* and R? are attached is of the

R-configuration and the compound of Formulae (I), (V) or (VI), is substantially one
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S-configuration and the conmpound of Fornulae (1), (V)

or (VI) is substantially one diastereoner. h other
wensdigment s of a conpound of Fornmulae (1), (MCDUS2004/027330

(M), RLis nmethyl, ethyl, n-propyl, isopropyl,

- t but t er t Ant henyl
o felebine, R} s PR alpor A b or B8RS (G an VD
RRﬂs mahﬁy éﬂh§>g Qﬁpropﬁﬁlsﬁﬁ@bﬂpﬁmﬁfm slbcmutﬁ; sdchgnt@arePobuty 0
ch R2 are attached is the R-configuration

plafﬁal PM@O%@% @nfa@mﬂyll;& HU-Bepyh R 19( Igjdregeny B Js hydgogen, the
stéfé‘ga{gﬁﬁéﬂr??&ﬂ e CABE BSLAL g%g‘gﬁiggf r%ruﬁsiggkiaqfé '8?\3 of

a conpoun
S{c¥hifiguririon, &ndhﬂtd’bplmpoﬁhdh yi Forrupaeqy (V) DSQHI) Olpyéhbstantlally one

dlé?}:&li%g}%léé(yin sgﬁ)lbo\%ﬁ%m@glfmebrgé& ascqtngo:ypg %lo%glﬁg (I% (V) or (VI),
RO iéqﬁé%ﬁﬁn ethf? n'-pcro%digﬂlg‘%%él hhatyilissreahes b?ﬁ\?l}’ eﬂtte LltPe

carbon’ to Wwhi ch are "attached i

pignybfélguexal moiérpyadyﬂ Rhis repropgi RA mlﬁde@gmmRéB I(}Idfoglel(l\/ﬂle
t t
seRthmpbth ERTEoLIo S RLaTAR o7 FOrRas ) «

R%nfi tlorRJanﬂ %é%li%und St Pottmulie @3, QW br fVE%) Elﬂiéﬁélntlally one
, sobutlyq/ sec-butyl, tert- phe

dlagtgneonnelx yin stifl cghgsyermibggtimento ascmnnﬂuné yolf Fmsnullse (I) (V) or (VD),

OB oIR8y, DR SR el
p}EnS‘II;) v{r¢16h6)@1 bOBpydad, Rhes lgoggmgmm“ 1@fhymrgemlldeis h&drogéﬂ/)the

is substantially i astereoner. In stil

St@tteﬁ néﬁﬁo%nth%ﬁ@rb%fo \ahlébﬁp@n% élfe aﬁ@ﬁhﬁﬂl la@f the) |

S %5%13%@ %tlo o g&ﬁ%‘ %&Béﬁeﬂg QI %ﬂmla )gVI %%gﬂs?@'}f ally one

dlﬁStéﬂGOl'ﬂe]X yIn cahier®nfhodirtatlts oﬂ@cdnﬁ;pduad mf FOBﬂlulaR&),l (37) or (VI), R!
hydr ogen, R4 is _hydrogen, the stereochem stry at the
is GRS, TRV LRSOTED Y APBIYAHSRIRR P PUBH fteﬁebutyl phenyl,

cy?}dﬁ?@l)&%rﬁ;d I@“]glstopﬁ)}?gl dneq % srt en, RF 4 oéeh) he(V)

IS SU stantla reoner
stenvbaeimsnt & thé cabamtopwhio RAEndER! arg aamcmdd)ls ofme or

RUTHE BN T A
dl‘a‘éf&le&'ﬁ@lx)’ﬂn s@i[l cﬁh&ié?ﬂl:ﬁﬁimenﬁzoﬂ SconPfRaEBY FornRdad é? (V% or (VI),

y rogen, i's y rogen, he stgreochenlstry a
R cisrigppronyd, Rinis adopRidyh IRBbemgenaRt acihysldogen, thfe stdneochemlstry at

tn e PGn JP VR NI o SR RERS ¥ heh epaomgrion. pod el |
cdﬁ‘iﬂ&hd erbedhulea Iy, (%) oa(vgqpm&naﬁllf&idmb@&eéﬂm T\l

),R1|S|sopro R2 is iso

oth cﬁr@@éunerm of g cmﬁw@af Fotthelag (Iésrr] @8 %/H)siRr %s Jaopnop:él R*is
1s§%r %ﬁf llig s, ﬁda}o (glngan @qatyﬁo% LS tﬁ‘éo %t%rc oa?denlggt}r%uﬁ thé gzzrps)n to( \\;inch

Rband(Rﬂ ére aBacheb 3¢ affthe RLéoylﬁgmaudn astene ounﬂfbf%hhhlae ),
nmbodi nents of a conpound of For ae (1), (V)

(Va or (\71))18 spbstandially gpe diggtereomer.j s

In another aspect, a compound of Formula (II) is provided,

R2 R®O
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i sopropyl, R3 is hydrogen, R4 is hydrogen, the

stereochem stry at the carbon to which R2 and R3 are
wataaoiads i s of the R-configuration, and the cpOpOsINd4/027330

of Forrmulae (1), (V) or (VI) is substantially one

di as{ el eoner . In anot her aspect, a conmpound of Formula

(II) < provided, JL R2 R3 ("I)wherein: X is fluoro,

chl oxas fltire/Ehlero, bdes oiRodsld R are i ndependently
sel ecied fromthe group consistin t% of hydraogen, alkyl,
(5]

su bsR% W}‘t%dafﬁ prv@wen@klzé fgecipdb A i g{%lgtqom}ﬁt@tg of hydrogen,

B SUSEAY Y B R AL s st

argly atydalk Ky substiet el arglaliyl, cgfulbslkyl, sillrsdtli‘leﬂ eyabaailyyl, heteroaryl,
het er oar | al

SBABIsH Beleyohri hefArp AR F gt KPS e et Rl sy St ally:
R’Mﬂdcﬁ ﬁfoga}ieﬂ&ﬁhﬁfy&% fﬁf@?wﬁ%ﬁltﬁ @) 4% bonG&PRkh a8 Ralkyl,

cycl oa cycl ohet er oa or substituted
S‘*?tﬁhweiydbdkb’k ghcloheigroalRyl orsubsitoet esclbhesenonliy] gng,u p

B S T e R R T SR

a@r lﬁh&'um{éd ar$l, mkﬂm&k vhisstitutdd argMdy0 alritlalky34iBa t dycldaBe,

cycl oal KC ohet er oal kyl , substitute
s@ytetnmd@o/elp@lkv giclobaieroplkal, kybstituedbesclehgteseplkyl, heteroalkyl,

oSBT 1A GERAN s 1SS kB NRAGREBINMy, substitated

hétérbadylalibyd ok Mhalk @sith1Rind s sel ected fromthe gr oup
consi sti n)g of substituted arélilﬁ’e heteroaryl and
subsRu sseleeton doar haigypup qopsisbrmolewbeiiied #d, heteropwyl and

the group consi sting of 4-chl orophenyl;
‘%%@&Hqﬁ%%eff‘%ag enyl), 2 chl orophenyl ), 4-fluorophenyl,

t hi el-sBmel emtivdrhéms, ®HE egle@ed/fromIhdgonp ichidsting-of] and
5- nethylth|en 2-yl. h other enbodi nents, the conpound
4-ghlopephiayla (11) has the structure of For mul a (M) : |

' r §,Va-8668 GhiRAlo sl 5IAHEhRR-2-y1
Rg%{ Cisl%o ahteggﬁt%:aﬂ&b#)h&% AGGOPLARY GnRAlA S, 5 -yl,
5-bromothien-2-yl and 5-methylthien-2-yl.

In other embodiments, the compound of Formula (IT) has the structure of

Formula (VII):
Cl

X><\H/H o ~ R
Rz R*Q
(vin

or pharmaceutically acceptable salts, hydrates or solvates thereof;

wherein:

X, R% R®and R* are as previously defined, supra.

In still other embodiments, the compound of Formula (II) has the structure of
Formula (VIII):
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wherein: X, R2, R3 and R4 are as previously defined,
supra. In still other enbodi nents, the conpound of
wao-eosieef 1 1) has the structure of Formula PCT/US2004/027330
(ML) (Vi) or pharnaceutically acceptable salts,
hydrates or solvates theregf; wherein: X R2, R3 and
R4 are as previously deflned supra. In sone
enbodi ments of a conpound Forrmulae (11), (V1) or
(M11), Xis chloro, bro i odo. In other
enbodi nents of a conpound mulae (I11), (VTl) or
(VM11), Xis chloro Imtst| ot her gnbodi nents of a
conmpound of Fo VIIl), R2 and R3
are |ndependentggtﬁ lllected fromthe group consisting
of hydrogen, §hbst|tuted al kyl, al koxycar bonyl ,
substi tut ed alkoxycarb?vﬁ aryl, substituted aryl,
aryl al kyl, substituted Qlalkyl car banoyl ,
cycl &%Hﬁﬁhaceﬁﬁ&fﬂty' abé’éﬁ&bl@ k(éltsoﬁ\gl'dfé/tks or solvates thereof;
cycl oal koxycar bonyl , substit uted cycloalkoxycarbonyl
het ewbereipf | substltuted heteroaryl hetero aryl al kyl

and styst_ut het er oar yla In still other

enbo tﬁeﬁssan%%d <5 8\’18%41%96 SRS (1), (MI1) or
(VI ha)som%?enﬂmnﬁ&mﬁa tAREARAGE Folniulse (K (WED)for gwnmex is
r consi sting of hydraogen, aIkyI substltute

hg‘Pl‘Qy romular4odq. klgwléeetre BoRgImenss e aegngaund of Formulae (I1), (VII)

rbonyl, phenyl, substituted phenyl, C7.9
(n%henytaliéﬂ&gnd pyrldyl In still other embodinments of

a co]jmumﬂh@fenﬁoﬂﬂm&rmoﬂd dompoit o} Formlyé (IX), (VED ca (Y1),
e TR e ok S s,
su%%ﬁfeﬁ%yl ank(%ﬂfg%ﬁjbﬁnylsﬁﬂ%ﬂlted atledx Qéﬂ)&;l){l &1, tsultk!‘t'lttﬁ‘tt‘,d aryl

ycl opent’yl, exyl, met hoxycarbon
arylaﬂq&,)suhsthumgt Iarylalk}dpczubmgyiacsbﬂnajlkyl substituted cycloalkyl,

T ST A T TR

he%é‘f’@é)r?rl 'h%fét&arﬁml@ SR8 teahefes hﬁ(%/l (inl s)all c(tP{érl embY¥diments

iI's hydrogen, nethyl, e
of %@mmuyd of Fouputlyd (I}, §6HN oy (VIIBeR’ buri Bf arepnémmd@rﬂy

sefebfea TR e 8860 Shsllind iR hoEF By s il opftieg G allgt, Co

alkMylchdbon 2 Ch §cyef<sdw91, cyp&ﬁm&a{p@maﬁﬂ }ﬂieh?lx gﬁ?u%saaiyls

|50£ropox ycar bon or c clohegﬁﬁox carbon%

phesy 917 9 phwyéalkyllanémmdylermé@hl t embedigenisal g ereponnd of
Foﬁ*?nru ae (fﬁ, ((\}Iﬂ or Mﬂ),) RP £n(fl¥j irg )independently selected from the group
comnsisting of hydrogen, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,

sec-butyl, tert-butyl, cyclopentyl, cyclohexyl, methoxycarbonyl, ethoxycarbonyl,
isopropoxycarbonyl, cyclohexyloxycarbonyl, phenyl, benzyl, phenethyl, 2-pyridyl,
3-pyridyl and 4-pyridyl. In still other embodiments of a compound of Formulae (IT),
(VII) or (VIII), R? is hydrogen, methyl, ethyl, n-propyl, isopropyl, #-butyl, isobutyl,
sec-butyl, phenyl or cyclohexyl and R® is hydrogen. In still other embodiments of a
compound of Formulae (IT), (VII) or (VIII), R? is methyl, methoxycarbonyl,
ethoxycarbonyl, isopropoxycarbonyl or cyclohexyloxycarbonyl and R? is methyl.

In still other embodiments of a compound of Formulae (IT), (VII) or (VIIL),
R? and R? together with the carbon atom to which they are attached form a cycloalkyl,
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R2 and R3 together with the carbon atomto which they

are attached forma cycl oal kyl , substituted cycl oal kyl,
waey@koater oal kyl or substituted cycl ohet er oal Rgt/Us20g027330

In still other enbodi ments of a conmpound of Formnul ae

su()Ltjit% (cﬂ; ? cs'\%{ Jhc):rb%lﬁél %@b% e@%ﬁé}gﬁ%cF%ag(yl rmg In still

othMOdmﬁmlﬁmbnts 6§ & tapgding|of Formilab QR YII)or TYIII), rRZSand|R3
ot her enbodi nents of a_ conpound of Fornulaewé
togsfher) with theerhop aiqm to which|taet &g aftacher foran ge pbutyl,

| kyl bstituted C | kyl ,
c};&%%h@i ]In%ya?c&l FM%I%gnyl asu)k/)st [ tsﬂt Zdl pﬁe(re}yl , C7?9 Y
pheri m]lllqther esubbdinidnts @th GTaupt enﬁ‘ybmlnklyda (11) (vn) or (VIII),
1 d I.dj. al kyl I
L iselafa droa the HEp aEteE STRsaR Goe IRHY subeuratsd Gre elkyl
decl&an%}i%#ﬂeﬁym KD RGER pHERYD az:}, ) pﬁéﬂpmu(y ﬁfbtgﬁgfédyém

4-net hoxybenzyl
phenylpﬂwhyhakﬂsglyl andraryiélaﬂgyﬂa;lnyl yIn, stillrateerrepiteidingénts of a

e ar ety (V0 A P R oabomeahetgytes-buot
alBﬂP r&ﬁ@ﬁdm{etﬂr‘&ryabﬁz@e d‘iﬂliehyhﬂe‘?ﬂﬂ) Eher{ﬂihlaﬂh)yl tﬁﬁeth_sylsﬂyl
rogen, allyl, benzyl trimet In st

ighhs b lsepmavibi, i1t ddimashniaia or pbenmlmﬂmmyl In still
g ot PP b AP0, A e

alBf, H@nﬂmgeﬂimetﬁgz}sﬂylal kyI substituted al kyl, Cl-4
al koxycar bonyl , cycl oal kyI cycl oal koxycar bo é’ﬂ
pheni stillatheriembotizeenis ehg pompaung of Fosga B or (VIID),

B P P S ALy
colnkngml?{g ?f I?ydlg@elrr]lt ai. Lleai}qgh l&lmﬁtltu_tﬁrc&l aﬂh?ﬂn?ﬂ phlkgkycarbonyl, Cs¢
Cyzf%aﬁw akefhygﬁﬁﬁip%yqaarb%ef pherst S@%ﬁmh%gﬂt G7-o Bpenylalkyl and
f I j
PYERIFDEINR, B selcleMioReine ko ol 6t ththdach, ofs ity

suhstputwpl;ﬂl,s aillsd;pﬁgq;pyfb],oalkgl iphel, swbstatbtﬁlmlhpnﬁeey bpllnqdylalléyl,

e

cy ¢l RREN X )éﬁ%@l%ﬁts opQ %mbomﬁ%mbhnuﬁe myt(km) or (VIII)
2-pyridyl, 3-pyridyl or 4-pyridyl, R3 drogén and
X pchilgrogeiiosmst @doda, &nis h@rggqmupledmﬂsxh mgmrfyl hyapremydn,

BuskiscpbEae b edol SHongfiP cgRot by iRty
etlﬁﬂi@ﬁa/ﬂbahjﬂyisopxb d) cl&)b'oﬁyﬂ Wclcﬁﬁﬁtywbﬂb@iﬂiyﬁ}&h&hf benzyll

still_ other iments, of nmpound of Fornul ae
phengthyl, @wrl}iyleﬁ p(yvriyll or 4-poyridyl, cl?q’lC is hydrogew s Br isisslgsted fom
thé §rotﬂl¥ Q:Bffﬁﬁﬂtg Jﬁl&/ﬁ% gen, %1 yallkyll ﬁl’b?ﬁtﬁ%lCl o annr CPY A}fcloalkyl
phenyl, substituted phenyl, C;.9 phenylalkyl, substituted C7o phenylalkyl, trialkylsilyl
and aryldialkylsilyl.

In still other embodiments, of a compound of Formulae (II), (VII) or (VIII),

X is chloro, bromo or iodo, R? is hydrogen, methyl, ethyl, #n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, cyclohexyl or phenyl, R® is hydrogen and R* is selected
from the group consisting of hydrogen, C.¢ alkyl, substituted C;.¢ alkyl, Cs.
cycloalkyl, phenyl, substituted phenyl, C7.9 phenylalkyl, substituted C;.¢ phenylalkyl,
trialkylsilyl and aryldialkylsilyl.
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n- butyl, isobutyl, sec-butyl, cyclohexyl or phenyl, R3
is hydrogen and Ris selected fromthe group

wa@oensiostibhg of hydrogen, al kyl, substituted al Rgt/1S2004/027330
cycloalkyl phenyl , substituted phenyl, C7.9

h | k
el LR 1’“ AR, § T pPeRis R e 0 gy or VI,
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pleuls sitistitwet] phdoyl, C;3 pﬁemajkﬂam@tlmtqnnwnenymn@u,i itisikeRilyl
henyl )E?. ? phenyl al kyl, substituted C7.9
“@W@ﬂéagf SHYL trial kylsilyl and aryldialkylsilyl. In
til R
i S?Q}Tb??erg"fm’?% AR, SLa PP R 4 fRuRs (00 (VRS (0.

X asnehlmm, birosng MQé@rﬁf entlR/ as&ainécp@delﬁtbomletckmi figoro dipe group
ut ed 1-4 al k

oSBT H LRy e iy AL wuRlitied o b it Rba it Cos

cyﬂhﬁlbyﬂ Ca%@@bbﬂi%k%rwﬁ9ﬂ )phen}ﬁ}?su%sﬂﬁféﬂbﬁh@hﬂﬂ}’b & nylalkyl and
yridyl and R4 is hydr ogen, hyl , ethyl’ ter at yl
pyandlywnd Rt hyrirogen methyx gtbih reyt- butorl pHzh phmest, rﬂymethoxybenzyl

T T e )

teftvapldichopylii o bienyldimethlylsilyl. ot her enbodi nents, of a
compound of Formulae (Il), (VI1) or (VIII

X 1
chi &Pétﬂwlwfﬁnw A, Of&CQ@p%Qﬁ:@ﬁmhﬁ(H)I(VIIISa)tqinﬂVHI),
2
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| oro, brono or iodo, R2 is hydrogen, nethyl, ethyl,

n prI@ |§§111 othes @mbg@ments obaeqmpouind wif lroyrhylag &I) hiUﬂbIo,r (VIII),

X ﬁsyc 30O R i o ey BB SR Pyt sy
tsbem?b %BZ-Mhtyl Qi eIbRaY BESKEN1, Rerid Hﬁﬁagérf@fdmﬂ is hydrogen,

trlnet trleth I'sil'yl, triisopropylsilyl
mathyls etbw{ W&bw ity bcnyzwl &rmpuhehxhe@zﬂedmmgﬂmythyl
triphenylmethyl, trimethylsilyl, triethylsilyl, triisopropylsilyl, zerz-butyldimethylsilyl
or phenyldimethylsilyl.

In still other embodiments, of a compound of Formulae (II), (VII) or (VIII),

X is chloro, bromo or iodo, R? is methyl, methoxycarbonyl, ethoxycarbonyl,
isopropoxycarbonyl, or cyclohexyloxycarbonyl, R® is methyl and R* is hydrogen, |
methyl, ethyl, zert-butyl, allyl, benzyl, 4-methoxybenzyl, diphenylmethyl,
triphenylmethyl, trimethylsilyl, triethylsilyl, triisopropylsilyl, zerz-butyldimethylsilyl
or phenyldimethylsilyl.
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In still other enbodi nents, of a conpound of Fornul ae
(rry, (vir) or (M1l), Xis chloro, brono or iodo, R2

wo go0s®idyd , et hoxycar bonyl, et hoxycarbonyl, PCT/US2004/027330
i sopropoxycar bonyl, or cycl ohexyl oxycarbonyl, R3 is

o1yl stfnd b 47 R ol e oo el ﬁy&ﬁ)‘”lyévm)

Xti§ ti1bR) Mfdﬂﬁﬁ biylodo IR ARIHPYArS indépendehtlédiodtéd frin the group
Isilyl, tert-butyldinmethylsilyl or

cosRistips aF ﬁa@xyrﬁgqns Gy pliph sehstibitedEherlkbhbod aﬂ@ﬁy@rb@ryl oy
fcﬁ oot J cﬁ)%m&gagbéﬂ}}ﬂ?fhe%l %SQ{UI \ﬂﬂ 11 léna'é Hﬁ?nylalkyl and

no or are l|I'nde
pmyeamceﬂ“ fsrigdrdges, ghotpneydns tdhethglsiifl. hydr ogen, al kyl ,

i;(l::)ls t 1;ﬂeder A[@%%gg{t%gfl 4 al kogyclar boﬂa@r@‘) (VII) or (VIII),
SR, . S S A S

n-bufyl,lisabutydy seetbutyd; tepriusyl, qfclca)entyhmyu]nﬂe)qﬂ 1ﬁeﬂmlaycad>onyl

etfl m ” I 081%)@ %@/ﬂlagf Oélyﬁ)?ycslocm %{7‘?1‘ L%enzyl
pﬁeﬁetlh'ﬂ 2'—pyrid§P *3%3)1‘ dyl §1e4?-p91'=ﬂ&3>1| R {s O%Hﬁ )ihd R* is hydrogen, allyl,
cycl opentyl, ) hoxycarbony ,

@lzhlo)mmeﬂxyis} L |sopropoxycar bonyl ,

CYC! BGHREE AR oPHE o BESE IS Sy o g,
X Réchisron Bnageriod& I R3ik hyde sy &nemylterth;ﬂeﬂpyé% r1¥dproﬂ5\yl

still other embodi ments, of a conpound mu| ae

n blﬂlyj isopytyilysegrbutyly ayciohexylios pheniybriy is Bydiesenend Bis, hydrogen,

et hyl, n- propyl, i sopropyl,
allyX -’bu ig*%Qﬁgggﬂﬁkp¥ sec- butyl cycl ohexyl or phenyl, R3
is hmdtlﬁgﬁlﬁbr&ﬁﬂ)oﬁﬁnelﬁs bﬁdb@tﬁﬁd&hﬂd&iﬂﬂdrmumemﬂw (VII) or (VIII),
trlnmth Isily I still other enbodiments, of

X dneieNgnbrogto ‘PIdP%IRaéS eyl msphexycarbopy thyxmﬂ?@yl
1sgé}%€6)§lgar bHﬁD?Péyc!&l%leojE%yc o1 6ny¥é me{r'lgfi hoxie %r}B/aﬂ}gen

i SOpropo
allyy, deotyd oy troxgthglsdginyl , R3 is nmethyl and R4 is

el 711 a'f%é%@épn?%ﬁsy of S berbug A oraiiia s (ityer (vim,
X i8H19ro%brotn drliddo, R a%d@iqla% fde ﬁ@&ﬁlﬂelécﬁﬂ%orﬁt@? gp

are i ndependently selected fr t he "group consi st
copfistmgieldyelmgens @1-ablkyl, sutstitused €t &lldylaCkyamoxycarbonyl Css

cxploat Codueibricati it phen Ak S T ER, £ dhenstaliyt and
py@hﬁ%rlﬂidR‘hl@%y Tgeﬁ hydrogen. In still other

odi nent s a conpound of Formulae (I11), (V1) or
(VI Ipystill other embodiments, of a compound of Formulae (II) (VII) or (VIII),

X is chloro, bromo or iodo, R? is hydrogen, methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, tert-butyl, cyclopentyl, cyclohexyl, methoxycarbonyl,
ethoxycarbonyl, isopropoxycarbonyl, cyclohexyloxycarbonyl, phenyl, benzyl,
phenethyl, 2-pyridyl, 3-pyridyl or 4-pyridyl, R? is hydrogen and R* is hydrogen.

In still other embodiments, of a compound of Formulae (II), (VII) or (VIII),
X is chloro, bromo or iodo, R* is hydro gen, methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, cyclohexyl or phenyl, R? is hydrogen and R* is hydrogen.
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Xis chloro, bromo or iodo, R2 is hydrogen, nethyl,

ethyl, 72-propyl, isopropyl, n-butyl, isobutyl,
wae@shbwigd , tert-butyl, cyclopentyl, cycl ohexyPCT/US2004/027330

met hoxycar bonyl , ethoxycarbonyl isopropoxycarbonyl

gyglyr r%gffycltﬁ%%%ﬁ)ro H{/l%/nt% ot heniﬁppggﬂe Izl?_/%frﬂ g f@lg Q&Lor %II),

XFié chlsrd) yﬂfnﬁg@ﬂodé IRSik Irﬂdthﬂtrh@thoﬁim%nm? Eth%x 6%frb<§hyl
npound of Fornulae (I11), (Vi) jor (VI

lsevnoa??a/cal@%ﬁo%?Wﬂ(&@esylomcarhorwd% dg; efwthyllré%?q is létdlﬂ%
n- pr VA qthecf%ﬂ{bgﬁﬂﬁ?nts %yé&h%ou!gr %?g&ﬂmlag ajj ?Vﬁﬂloﬁr (VIID), X

cycl ohexy

is h:htdjrmgmmrll bor Bidlol R? mtli}ﬂro ge{I/,‘il?éihm? )e(th‘yl nqﬁFWIQ ﬁﬁp@ppﬂ ndutyl,
F 11 IS or0, or
isploRig, Sqburid, Masnsl o 3m&mﬁxlygérsaaﬁmgen@m B rdsoss 2y,
I
bén% yr%%mﬁ@p% oth&enfhbal égﬁgga(fl §Wuﬁaw%m§ﬁ oI,

and"R47i's hy rogen. er enb
(\Hﬁ) e (YdhpoXi mschﬂOrOFbromd areiodd,[R? is hydrbem me(th&lj A-propXl,ics

isé:\prb]?%lgﬁ Psrl}o g&%ﬁ]& 6%? gQ is lg[zs][r?,g?enhglggglgﬁngyl or ]é eﬁmls%yr y}n still
otA8eimodaherty 61 #EiYdundF Fosmiie (H% QVIE"M; (VA @( 1s chloro R?

hydrogen, allyl, benzyl or trinet
is diydogeanethylof-peonybrasosemorot, Reas hm‘rager( :md)R J(S\Mlyrh)Ogon, allyl,
Ioro brono or iodo, R2 is hydrogen,
beg‘y{’%or)mm)%ha’f%ﬁy| or isopropyl, R3 is hydrogen and R4

i s hychEiOaetier eﬁibb&imenb@dﬁzat’éonﬁfouhd o Bbiil1ad (1Y), évn;) oS {VIIN), X

ot her enbodi nents, of a conpound of Fornul ae

is clhorg, bepme o 100y, Ridsinacthy) m@oxmrb@yw&mg@af omsdt hyl
15{2& gé&g%gﬂao@(llolr?9&%@%{%%&%@1%3&8}%&@ %!?(QR 15 I%f’d.r(l)gen allyl,

benzyier temibihgisitght s of a conpound of FOHTLH ae (II)
| or o, bronop i odo,

(VI Lé(pmp%(gl\élﬁ l@ﬁ%@tg}%%g[) (\le, 519@,@51‘1 Qoeﬁ pseful 1ntermed1ates in the
a i
sygeﬁlg% APQI S HQBYE rué%ée’ mdw@hw@é&hb&n Rtail in
Sectiomé Broelay.| yl . Corrpounds of Forrmulae (11), (VIlI) and
(M11) are useful internediates in the synthesis of

conmpounds of Fornulae (1), (VI) and (M), as
described in detail in Sggtiog g;ﬂth%gggel ow. 4.3

Synt hesi s The conpounds di scl rein may be
obt af’ h%@mpoandmscslwdm@tqlmmfoh ob‘sunekilwzsmea;yetdieﬁmmethods

AR Sthitent 10 TS etP@eAChthe Pl Spferinl that o

préfefied OnfibtizaoRe Ys dfe Gsded b&npéurﬁfstcaﬁmt@ of m&, rbl%&etles
to bacl of en or bacl of en anal ogs. Nunerous netho have

to hadlpfen % baglofen anglogsh eNamerous methods have been descrlbed in the art
for the synthesis of baclofen and baclofen analogs (e.g., Keberle et al., U.S. Patent

No. 3,471,548; Keberle et al., U.S. Patent No. 3,634,428; Krogsgaard-Larsen, Med.
Res. Rev. 1988, 8, 27-56; Berthelot et al., J. Med. Chem. 1987, 30, 743-746; Berthelot
etal.,J. Med. Chem. 1991, 34, 2557-2560; Debaert et al., European Patent No. EP
0463969 B1). Methods for preparation of R-baclofen have also been described in the
art (e.g., Witczuk et al., Pol. J. Pharmacol. Pharm. 1980, 32, 187-196; Chenevert et
al., Tetrahedron Lett. 1991, 32, 4249-4250; Herdeis et al., Tetrahedron Asymmetry
1992, 3, 1213-1221; Hubmann et al., German Patent Application No. DE 4224342
Al; Yoshifuji et al., Chem Pharm. Bull. 1995, 43, 1302-1306; Wildervanck et al.,
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for the synthesis of bacl of en and bacl of en anal ogs

(e.g., Keberle et al, US. Patent No. 3,471, 548;
wiemsplaert al, U S. Patent No. 3,634, 428; PCT/US2004/027330

Kr ogsgaar d- Larsen, Med. Res. Rev. 1988, 8, 27-56;

S| 8- Ghsfon oablile PR el 39080 51550,
Olebpsxtugor sdlatedLtepive@ves Babeabfmvéee&m&a&dah)hé at e,
Met hods, f r;-preparat on of R-bacl ofen have al so

KeflaR £1 Hod 5 rPateHk Noy (0 Pa.9g2; Mopgald #{4d..dpn. aKOkaPEPkkYP Koho JP

OIS a% S BbIe fdtergiond S Bios NG R Y228 0 Fpillon

et Tt Rrawend Phay sy inCevomunl 9999, 53243-24B-1keh et bl oPimnrm. R@S

2@ A e, RS el N, o2 el TS Py Avph bl

{
Z%V@?Eﬁf‘gﬁ ?e?%rﬁﬁ%j%eﬁc n?éth&[!; us’éﬁi hr@thg g%mgé’sés) oﬁthe %yﬁlpsﬁnds

dqsmbhdd@rqln rer aedadaléel jn the rart\(ag \irsemnés allxad’l@t@twh @weunseue n

ORI st | ‘%ﬁ s &gt@?ﬁ) %Elﬁson B alcl"é’ft‘{%ﬁisi’f}%}%h JP

Syt aﬁgM&?ﬁédsa Slisi 1-8Y(T6Hn Wil ﬁﬁms&ﬂsom@h 1996; Larock
:%%bll§g%|on No. QV 2118 GUI|F%n et al. Pharm

“Goaprebensive Q@gatod ! ranﬁ@gmatlgns > Y €IDRvblishers s % anchPaquette,

BT3RS PRSPl o 4 8 oty

2003A0a28i0641) sta@@@ﬁz&émeﬂyﬁidﬁﬁtfbﬁpﬁpiﬁmgi&)nmhdé and1 t he
synthesis of the conpounds descri bed herein

lngﬁmmhaw eherepfy g/ gpractiging methpdsepsgiibed)herein WW@HY

L i

syhﬁtehxs aof ‘the pfodlmgs desBrifetblureitiareyitten dessabed inlthe ihrtb@ 9\611 be
Conpr ehe S|ve Organi ¢ Transfornmations

rep by 1 FRPAERLLS ho 61 Iod AiSPATIEEY O i csi)%f@.vgfeéfabove and

m?}g 89 &S0 fsﬁ[thx%&qﬁé CormY NS Yestribed HE}QII‘IWA&%I'&H$9%€

. Accordingly, starting materials useful

mp&e@apnes@tedonpmmma Hetent @e nﬂétmtrau@ssrathae ﬂwfcorrsmdieosive.

pra |C|n escribed herei rci

b o PiTEtaE IR £ 5R Btmaeemagoen - BRRu kR Snes
Fdfﬁiumé)(if) m%ﬂ@ geﬂ@ététpéb‘éofdi’ﬁg fRYeAdIRAS ﬁetﬁﬂed NS REMAENUIS

described herein are either described in the art or

will be readily apparent to the skilled artisan in

view of the references provi ded above and may be used

to synthesize the conpounds described herein.

Accordi ngly, the nethods presented in the Schenes

herein are illustrative rather than conprehensive.

Internediate (XI) useful in the preparation of

1- hal oal kyl carbamates of Fornmula (11) nay be

generated according to reactions detailed in Schene
.Schene 1 Protect 1 R-Y
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am no group Base (IV) (IX) R=fHPg (X) R-CH (IX) (X
Coupl ing agent Deprotect o (X) H amno group (X) The
wapmisoigsdup of (1V) is protected under standardr/us2004/027330

conditions with a protecting group (Pg) to afford
compound (I X). The carboxylg lei moiety in (I1X) is
esterified to yield conpoun &ze% either via
alkyl &iog with R4- , where Y is halide, -OS®2R (R
Qﬁmwst i Pattect al kyl, gryl Ror Qubstituted Rty )
dr héoHstitabte—eavi ngNgr vi a
condensat i on wiantinagooipol B9~ OH undér s®ndard  Base
acyl dlV)on conditions (e.g., in tr(g( presence of a
coupling agent such as a carbodiim de via an acyl
hal i de, acid anhydrRde ©@r other activated ester
i nternedi ate). ﬁerm al jof the prot ectRtsfHyr oup from
(X) under sta ot@Cti on conditions affords
conmpound (XI)-. Pref(l(bably, the protecting group Pg is
renovabl e under acidic conditions and conpound (XI) is
isolated as a salt,, ich is stabilized against |actam
formation (gb ative f th&c )‘qespondl ng free base.
tert-Butoxycarh nL}/ é t’ oc) is one preferred
protecting grOLfg RiR be renoved with HO to
afford (XI) as a hydrochl oride salt. In sone
embodi nents, thepgy@tgehl ori de FEal to of (XI) is
pr epar ed dl()‘(?CtJ_)Lf_LD.m_,CIV) by meng, Wi th an
excess of thi ong,lm gﬂrgﬂbd o chl ori de gas
and al cohol - chenme 2). Typical ratios of (IV)
to thionyl chI ori de from bet wee®lhbout : and about
: 20, TR AN #Blo cﬁf(IVLl\!)pr&t@ct@tll ﬁﬁ’&lﬁ’%tahﬂﬁﬁ’c@ﬁ&%ﬁé"wﬁﬁ%m
: and about e used. The reaction my
prptecting gl@dp éPg)tte nﬁfer@ommmmd éXpe él?hew}aﬂmwhcz@cld:mcty in (IX) is

esfef:'lgu%l é% &e co -grrl][?ou%ld ?ﬁ elther ﬁ(yija%%g vath @-??W\ﬂgr%tY 1soha11de,

-OSO2R’ (R’ is alkyl, substituted alkyl, aryl or substituted aryl) or any other suitable

leaving group or via condensation with alcohol R*-OH under standard acylation
conditions (e.g., in the presence of a coupling agent such as a carbodiimide, via an
acyl halide, acid anhydride or other activated ester intermediate). Removal of the
protecting group from (X) under standard deprotection conditions affords compound
(XT). Preferably, the protecting group Pg is removable under acidic conditions and
compound (XT) is isolated as a salt, which is stabilized against lactam formation
relative to the corresponding free base. fert-Butoxycarbonyl (i.e., Boc) is one
preferred protecting group, and may be removed with HCl to afford (XI) as a
hydrochloride salt.

In some embodiments, the hydrochloride salt of (XI) is prepared directly from
(IV) by treatment with an excess of thionyl chloride or hydrogen chloride gas and
alcohol R*-OH (Scheme 2). Typical ratios of (IV) to thionyl chloride from between
about 1:1 and about 1:20, and ratios of (IV) to alcohol from between about 1:1 and
about 1:20 may be used. The reaction may be performed at temperatures between
about -20 °C and about 25 °C. The alcohol may be used as a solvent for the reaction

under conditions where R*-OH is a liquid. Alternatively, the reaction may be
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under conditions where R-0OHis a liquid.
Alternatively, the reaction may beperforned in a
wa@ eosaidies sol vent, such as di chl or onet hane, PCT/US2004/027330
di chl or oet hane, chloroform toluene,
p& TR 59&1%‘1@ _g)qven"ii | B B Slto{i'l%tﬁﬁefr%l.chlo octhane, chloroform,
N-msthlp rrol i1 di none, pyri ne or co ons
tOﬂlteaﬁ,ebmeth?ﬁfefraamEké dlhm&t}dﬂcstaﬁudm frethylpyreolidéxeudie] pyridine or

caipgiiss hetegh Pletemmbricannss BREDfor she sthsrionime e arylky
sxmaﬁﬁlte@l&rﬁmm a{@ilf}rh% &fbonSeNAME1 Achho 3%5#1 %Eﬂ%,rlm Efébh?l(af% )

In sone enb ments, a conpoun

P%Ctﬂ%r@pmeéﬁ‘fddy acylation of (XI) with conpound (XII)

(see Schene 3), where X is halide and Z is a |eaving

group (e.g., halide, jo-nitrophenolate, imdazolyl,

etc.). In other enbodi mergcgem&2is A, Br or | and Z is

G . h yet other enbodinments, X and Z are both C. The

acyl ation reacti o&v )R t@Hperfor med t he presence of

a i norgani c base an orgamrc Hask- é@ tertiary

am ne bases, such as tsomgyl am ne, tri butyl am ne,

di i sopropyl et hyl am ne, di nethyli sopropyl am ne,

N- nelinspierngiedinerds, alompohyd pﬁ/]Fctrnilﬂa:J(Iili)eLs prepared by acylation of

o B Saefire RS Tsce SVt BEbmgre i indht e RS o oaving group

(e diaﬁé@ ﬁ’e{n%la%e 31]11%%@15}13 etcl) In other embodiments, X is CI, Br or
di aza cyc {15 4. O] undec- 7-ene or 1,

I s 4bile yell dher entofimess X?El@n% arsrbotlobi Fhe acyligion reaction
505 S R0 ORGP BT iy

anfihe bbs&s GEh hatizthydasik aribetyhatige, diRbsropyiemilantigbuene,
di net hyI formam de, di nethyl acetam de,
lmﬁﬂi*éfllPﬂﬂrwlalamedmaﬁbylnmrpmlmw Ngnethylpyaelidiper i di ne,

N RO Tl AR5 b SRR 2 G RER RS,

4-diardthylahinopgridine g dfdiazdbicgclofR. 2. Sl]iic’_ka.nepl phasi c soI vent
S IS HReC e 5 oS LAY Groois- T oF e,

coﬁfbﬂiﬁtlo%ﬁfe?éo?) or! c%ﬁ{%rpagﬁﬂh %Ieetof‘t Suitth1 T Si{bhks fo?%a%s?l%ry l

eth er, be util yp| cal ter‘r‘per at ures
ingledd, bumrn got hingted &n dichbmoraetharee tivhkmoethae chloForth, aoldene,

o B R ite o met A mone eeihybtHeide,
yﬁﬁm%oét a’ée{a{é 1sop¥iﬁ,§f @ceﬁﬁle 'aéetéﬁlhgte t}%kﬁ)lnla yi—b?t'énone methyl

aryl di al kyl'si l'yl, may be prepare rectly
terg-brgyd ather ¢1 Qs@mb;yatmnls yheatafoAliematjvely, biphasic solvent mixtures

comprising water and including one or more of dichloromethane, dichloroethane,

chloroform, toluene, ethyl acetate, isopropyl acetate or methyl zerz-butyl ether, may be
utilized. Typical temperatures for performing this reaction are between about —20 °C

and about 50°C, more preferably between about —20 °C and about 25°C.
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using a silyl halide or silylam de reagent) followed

by acylation of the resulting internediate with
waoeompowds (Xl 1) (see Schenme 4). Suitabl e sol vertHURZING/027330

performng this reaction include, but are not limted

to, dichloronethane, di crg g ?ghane chl or of orm

tol uene, pyridine, acetoni € or conbi nations

t hereof . Sui tabée bases for perform ng this rRrR&actpon

i ncl ude not |ingagd to, tgi etgyl akp ne, R
Okly i bht yl L} soprepytethyl an o~

di met hyl i'sopropyl am ne, N-nethyhn p | &ne,

N- et hyl pyr@Xdl)i di ne, N-met hyl pi peri dine, pyridine,

2-nethy|pyridine 2, 6- di met hyl pyri di ne, ()

i S: Igg)glgl i o’?g%éé % %{pgﬁ%d ole ormula (IT), where R* is trialkylsilyl
or@rylianaiNiy,ehof ke ﬁlreﬁzlr@@ drécti ;rﬂ?cﬂﬁ corhpound (IV) by silylation (e.g.,
5- dlazablc cl o[ 4. 3. 0] undec ene or conbi nations
usinges @b ha %ré&lylmﬁ@@aam} fellowed bpeeylation effhe resylting

T e

this réacl)lﬁﬁuﬂd‘l:lch::; ButHre ?13‘5 l(rlhilzed tol dlil):hlb?(:l111é‘rhaI}elel‘i»:lilho(coei’c])tzm‘g4 =
ylsily aryldia | si In sti ot
% n@i}i W’a{{é‘?ﬁ a%’;ﬁwa & pr m@aﬁmnééheéfzofpmwa beses for
B S SO VT i
d11shpropylethsftanﬂn@fdlmnthghgqmopyla:mme ﬁ@nmalnylmob;ﬂfc&me,o r ot her

NG §Fotiding N-metis b by TR t he
2 6-@1&&}&\&1{3%&@ Qﬁﬂl‘ﬁ?ﬁ!’t‘ﬁﬁamirﬁf)?ﬁdmé qf Qrdlﬁz%bﬁgmgng@ Q%c@%e 1,

Formmulae (1), sonme enbo ts
8-digzgbicygtol . Hé)]mpﬁum b,fS Eiazahln)alo([ﬂ B)0ltmderHeereoarpound

OBk BDVAER Kb S e v

abbay-m81°8 anlilabolts °Oemery et Pbetvesdaout (2 PQ ah@ about 25°C.
bet ween about 1:1 and 1:5. In still other enbodi nents,

the ratio of the conpound of Formula (I1) to the
conmpound of Formula (111 cﬁe%%agout 1:1. In sone
enbodi nents, the conmpounds © ormulae (I11) and (I11)
and the R® o

vy _siviete XXOTH\)\/U\O/W

(i) (XII) , Base R2 R3O

(I
R* = trialkylsilyl, aryldialkylsilyl

In still other embodiments, 1-acyloxylalkyl carbamates of Formula (I) are
prepared from compounds of Formula (IT) by treatment with carboxylic acids of
Formula (IIT) in the presence of an organic or inorganic base, or other metal salt, as

illustrated in Scheme 5.
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netal salt are contacted with a solvent h other

enbodi nents, the ratio of the conpound of Formula (11)
wo eoosleiednpound of Formula (111) is between abOTUSH04/027330

and :20. h still other enbodinents, the ratio of the

conmpound of Formul a (II) @%m% conmpound of Fornmul a

(I'11) is between about 1: 1:5. h still other

enbodi mentg, the ratio of the conpound of Formiladll)

to the cgﬂg?und(ﬁBémanula (ki) és agout HL: 1.| I'n [fome

(Hyrbddi soff he—sotvert is di , o~

di chl oroet hane, chloroform tollueng, ™ .

di net hyl f@rani de, di met hyl acet@nitde,R° ©

N- et hyl pyrrol i di none, dinethyl squOX|Hg pyri di ne,

ethyl acetate, acetonitrile, acetone ut anone,

met hyfost ©fF skild ix tHRtaekill d@?é&:@d’ﬂ@{hat ﬁfe"i@ﬂ@bmg'e‘ﬁ%ﬂﬁﬁé}ﬁ@mﬁa
tert-butanol, water, hexamet ylﬁgosp oram de or

refss i PaaRquIAs of ernadae (h (B ket (b dul serap embodimeentre i ratio of
o SRl R o i el (D30 e g 11

andrid2a. hi oﬂ)]llcg’ambodbmﬁs dliceratio of thetoethpouhd oﬁF(ﬁﬁhﬂ@(lI[) tolthe
he ratio of the conp

CO%%ﬁ q q?%uqea&f)ﬁéi)%ﬁﬁ% Aormt 1 4 kit B xtﬂl ‘Pt}1311 gubodiments,
L o e O b RRT

I:tonpound of Fornmula (I111) is between about 1:15 and

1:2 h still ot h nmbodi t th ' f_th
o ST, 058 S oyt of Fastgla i and EBDh e
méthl dalt akScRpRdd Wit Q sol'v@ntS tth b{hePElﬁ%dlﬁfEH%d’cHEPrQﬁ& of thBe

rati o of the conpound of Formula (II) to the conpound
cogfpopng ﬂﬁF@r(lllla () toghpeempamdaii FormuladHE) isHetweentabbut 1:1 and

1 P R S e BBl 8 e ceBPRGRLR LT FTR (i he

coiipbund Bf BaHRI1LIPD 9 bRAesn atidhe 190nMeMs. InSstill other embodiments,
di chl or onet hane, di chl or oet hane, chloroform tol uene,

th@raﬁa@torf yher eommonnd ef Fanmmse A) tocthe apmpeynd of Formula (IIT) is about

EF ﬁtoli"% &%‘tg td‘l-e}l‘lélﬂg qgggdl%léﬂt I”EE&I&){ ot%geklféa%)él (%Bﬁltogc%er ! d' ne

acet oni
chhﬁbfa)ylh folrehe bﬁh}éihyﬁbhﬁﬁmldﬁmlhﬁﬂgﬂlaceﬂhﬁ@é’l o —methylpyrrolldlnone

L%]trfanol tert-butpol, wat
d“ﬁ% negheg, gHYY éceéfrt@@@ﬁﬂ@nﬁ%h #istonengbatspong, gethyl

t hyl
ze;‘?“o'il i o é%&*érﬁg@ﬁgl%%aggg 8 ﬁ%ﬂ%&l Q?Pl%thr?ol WhEL hyl am ne,

hemnrethhlphos;)hpranp&d: antomehindtiome ttl’myd:dﬁ) Iﬁpbthlet iebodiments, the metal
. N-ngt hyl pyr.r.o n N- et hyl pi peri di ne, pyridine,
18 égaﬁg%?’%rlrld¢ﬁgf S)I%Olijﬂfret hyl pyri di ne,

4- dirFeéhy LABbORRMES, Bl ds of Formulae (IT) and (ITI

4-di azabi cycl o] 2. ZS 2]eocm e S10 ormulae (IT) and (TIT) and the
or@mili asa bicoopoiaoies. Wllﬂﬂﬂl swidmt Ta ether erﬂbod1ments the ratio of the
copﬁgpré%%bﬁo%c ([Iﬁ to th go%&o%h O?Eormula?ﬁ gttweggsébout 1:1 and
1:20. In still other embodiments, the ratio of the compound of Formula (II) to the

compound of Formula (III) is between about 1:15 and 1:20. In still other

embodiments, the ratio of the compound of Formula (II) to the compound of Formula
(III) is about 1:10. In still other embodiments, the ratio of the compound of Formula
(IT) to the compound of Formula (IIT) is between about 1:1 and 1:5. In still other

embodiments, the ratio of the compound of Formula (IT) to the compound of Formula
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In sone enbodi nents, the conmpound of Formula (II1) is

a liquid under the conditions of said contacting, the
waeopownds of Forrmula (I11) further serving as BCHOB206#027330

for the reaction with the conpound of Fornula (Il). h

(Iflg t[%eébo%’t‘@qd'lﬂgcgﬁlﬁ emb0&nf B{Epﬁfé%glvgﬁttxg %{Mrgﬁnfe{ha}lg | s

etic acid oxyaceti c” aci oxyacetil ¢ acid,
diplnlomedrane (ﬂndnrdforﬂnutojluane dimiethylfosnimidey dlmeﬂwla:bet@mue,l iC

leri d, . 2-net hyl butyri.c
Ngﬁe:‘,t ylp%%éf%ﬁgﬁcg {g}%ﬁ}lﬁ%ﬁ 8}(13“ (1:rlle ethyl eﬁ:%tatg acgto%alltrllle

ac‘éﬁéﬁlle Ollﬁﬂfaﬁ&’?ec ﬁ{eﬁﬂ?f)'éri Eut@rpétﬁeloﬁleﬁ'}éﬁ!)p @gﬁﬁ@e@{;@gﬁdv ¢

aci d sone enbodi nents, t he conmpoun
z‘e(tfbu)tanotl heatetp h@@mﬂﬂl}dphﬁphmmnaie(drlcbmbmmionhélemf aln sthert

U S MR SN e e L
dibRthyeieshro ?ﬁh‘ﬁn& K-nedymRapholZR, ﬁ-m&hfsfv%'[yhbhéﬁefe ot her

enbodi nen t he conmpound of Formul a
Nemfbﬂnmndmewmea2(m¢thylpm@|mc,r9e61dng@thy ybdise, ar e

d at e n,ahout -25 C and
4-§%g%t?§1 ; o%ynﬁmeeﬂa CEI%Z bcéﬁ ﬁ?ﬁ?@foc{aﬁl& ‘enperature is
8-biakamieyt] s alufiec-Ratt, abpdtaz@ficelo[d. 350 iBdRMRegd sENt S,

the conpound of Fornmula (11), the conmpound of Fornmnula
copbypation herged. or gani c base are cont act ed with a

cat %bht e‘ﬁ{’%ld etﬁg 8 of Bblmmih Pl ik laigBtd Gider the
iy P

i nents, 13 s Sodi
copdi'tmss pfisaid omhtaimngl mt: balm[pbllmd @ﬂﬁmmlular(lIII@ flirder serving as a

SOl 6 IO reSQIe e b REROWN! el Grints Wl 3 eyIer embedignents,
th@EQhGHIINT FOLAUR (TR L&k RS, n’?éjﬂc\()ggcé{fbda% é%H %ya\}%etlc acid,

conditions to prow de a conpadun For mu
préionstagal, byfyric addy isobuthiic acid, valicotcst valege gmduxsevalenc acid,

re abl e ac dlchdro fluori
2-rgft5ens: ST B plsea b Cru S ehparaieasiopatis cid or
cytloRBEdneEarbygR@eIol ysi s, or other transition

net al - nedi ated deprotection reactions are preferred.

| n sesemerpbalingants thermmund pfBemmyuls (I the ednhydundrof

ropSRRAID o bRl e IR A RN e fhanong 25 -
an@aPERTE 20 o Yh LiRPBRBOAint¥RLs, the temperature is between about 0 °C and
about 25 °C.
In still some other embodiments, the compound of Formula (II), the
compound of Formula (IIT) and the organic base are contacted at a temperature

between about -25 °C and about 120 °C. In other embodiments, the temperature is

between about 0 °C and about 25 °C.

In some embodiments, the compound of Formula (IT), the compound of
Formula (III) and the organic base are contacted with a catalytic amount of an iodide
salt. In still other embodiments, the iodide salt is sodium iodide, potassium iodide,
tetramethylammonium iodide, tetracthylammonium iodide or tetrabutylammonium
iodide.

In some embodiments, R* is a carboxylic acid protecting group that can be

removed under mild conditions to provide a compound of Formula (I) where R* is
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Base Acetone (XIII) [RC] Mor RLRCONRM=A, =;
(XV) (XVI) M= Hg , =2 Base (XVI) + (XI) (")

wakosnodies mate (XI11) is treated with an ar omaPCT/US2004/027330
| eavi ng group such as /7-nitrophenol in the presence

8 A B 5B BB R0 Sy o

ﬂmc&aietleﬂ-pmmditea hmbliylsmpdiatzﬂ?lﬁ(f Bypdrks ydniyss) truii@féxﬁﬁ &genalysm
oxylic acid to_ affqrd conpound (XVlI). Treatnent
Orcﬁa%%ﬁa}lswpﬁ siatanetialpd g?papf@@ﬁwa%ans\a@ prxfepred. In some

|4 :cl rimethylsilyl
erfglé]’c?dg%@%tlg 1;(alfsftﬁc@)rgp@lspl orrpounggﬁ?}llForrml a (I). Methods
for Imadhﬂlrrgher@lnd:toddn@atglémmlnkly bf Eamhwdar@) ercquapmed aks
11}{%}/%%%}32% desc ibed in the art (Al exander, U.S. Patent
! Alexander U.S. Patent No. 4,916, 230;
Al exander, U S. Patent Ncgchémg@G, 811; Al exander, U. S.
Pat ent No. 5, 684, 018) Anot her net hod for synt hesi s of

n‘ng ds ) proceed | b'@yl at ippg) of
Mana‘f E@“&P gl veR X )? ernediate
car

laci d eC| es, Y2 by an jagefgneu
é%latlonrea &n i n an adaptatlon of nmet hods
Wosed in the art (Butcher, Bym)ett 1994, 825-6;
Ferres et ah, U S. Patent 4,036,829). Carbon dioxide
gas i s bubbl ed into a sol ution cont aini ng (XI) and a NO,
base( , Ag[RISQs M@ in a solVept spc
RE Lj\N e act rvated—hatde i s added! opKi o II
E e of iogde, as a caRalyst9 and th@
car onylation continued until” the reaction is
wfed. This methodM g imastrated in SchemeX¥}or
the prieparation of comMbguttisM6F2 Formula (1) from
halide (XVI1). Scheme 7 + (Xi) (i) (XVII)

Base
(Xvl) + (X1

U]

Chloroformate (XIII) is treated with an aromatic leaving group such as
p-nitrophenol in the presence of base to provide p-nitrophenylcarbonate (XIV).
Halide interchange provides iodide (XV), which is reacted with a metal or
tetraalkylammonium salt of a carboxylic acid to afford compound (XVI). Treatment
of (XVI) with baclofen analog derivative (XI), optionally, in the presence of
trimethylsilyl chloride, affords a compound of Formula (I). Methods for making
related acyloxyalkyl carbamate compounds have been described in the art (Alexander,
U.S. Patent No. 4,760,057; Alexander, U.S. Patent No. 4,916,230; Alexander, U.S.
Patent No. 5,466,811; Alexander, U.S. Patent No. 5,684,018).

Another method for synthesis of compounds of Formula (I) proceeds via
carbonylation of baclofen analog derivative (XI) to an intermediate carbamic acid
species, which is captured by an in situ alkylation reaction in an adaptation of
methods disclosed in the art (Butcher, Synlett 1994, 825-6; Ferres et al., U.S. Patent
4,036,829). Carbon dioxide gas is bubbled into a solution containing (XI) and a base
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X =C, Br, Yet another nethod for synthesis of
conpounds of Fornula (I) relies upon oxidation of
waoetsoaribanat e derivati ves of bacl of en and bacPof/@82004/027330
analogs (e.g., Gallop et al, U S. Patent Appl. Publ.
71 phd. C
(eé(e) ?é &gz rgaaé}ﬁﬁegg)‘%k/g%hlvght sf]%}? §%9R@] glg f\lls\/ﬁg f rhE a4

halicly hm@aﬂ,l@ﬁhoﬁ‘ﬂ)lﬂlp@@ﬂﬂﬁ)résend&oﬂ ibdids tonedsekatdlyshCdielthe 8,

OXI datj on of ket ocar bamate (XVI11) affords ound _
igfcqniinyed ups thsdsaction 1%%¢mm%t§qls This %h%bﬁnﬁ%str@fed in

Sdzlgp cig{ F}P%?réﬂa)srﬁtgnad%ﬁ% OXI nt sﬂﬁ%%ghd? %XVII)
whi ch have been successf ul I y used in Baeyer- Villager
oxi dations of ketones to egter? or |l actones (Strukul,
Angnew. Chem Int. Ed. 1968°M%7 198: Renz et al, Eur.
J. Og. Chemo 1999, 737; Beller et al, in "Transition
Metals in O ynt hesi s" Chapter 2 Wl ey VCH
Stewart, re yanitc (XIhefi S0y, —T1998> 2,(1)195:
Kayser et al, Synlett 1999, , 153). The use of
anhydr ous oxi qu|§ maybe beneficial since prodrugs (I)
may be | abile. Thus, perform ng the oxidation under
anhydrous reaction condiXFdas 3'/ avoi d hydrol ySi s of

Con Y TrEblEPRRAYS! R o Rahlndt op VAR Fipen

oxlidatioh @f kbmsabmmeeieﬁfzﬁfxes abbaclofblm aﬁchBad])dSiEﬁ aﬁﬂeg@(fe &, Gallop
a_solvent for oxidation

et o S RateB Aok PP 2 QORI 303: Sndaier il kS hsdent dpplication
Se\?mxf |82 of skill eHFﬁ&P‘ Méthods%Pﬁgﬂh%%% %?Aﬁﬁ‘c?%)zdl | vent

east partia ant
Camngbunlde’)c @rspﬂusttht@i infoheme 8, (xxddtioh)of&ntbemibamatea XIVIEE)

oo ARG EREREAGD: D hodsdon Sitiesinal eampoands of Formula
xdiTeh ot @RBbERING ’théjﬂ)éhmr%r aggfléﬁ%ﬁs PP r'ﬁfpgcfzm)xﬁtaﬂ% linclude

acetate, isopropyl aceta uene, robenzene,
thosgl whish ‘havebeam wucidssflly usdniy BaeyéreVillaget dxydatioas bf kmogds to

oofH e G5 BB e VO B e Ml TR s B
J. @ﬁg Hdnf1999, 77¢ BEREWEAL]. Cifl “TRmStlon NefMislih brgﬁu@Synthems
npound of Fornul a (). sone enbodi nent s,

CI@H’F@}? ar BlikyosCdahiewiay, ﬁwl’élﬂ Hrgrwie heerisiny 1998 29 é ﬁérléa}@d et
al. Cg)ﬁi,z;lft[‘ ij9é(y4)1 F?{)”_'g%;g use 0 aq]?lyclfl‘%lelg oglﬁgﬁtg% b%%regé(ﬁmgl since
prodrugs (I) may be labile. Thus, performing the oxidation under anhydrous reaction

conditions may avoid hydrolysis of the reactive products.

Scheme 8
R5
0 H \)\/ﬁ\ Re Oxidant
O o 0
R2 R3O
(XVIII)

Preferably, the oxidation is performed in the liquid phase, more preferably, in
the presence of a solvent. Choosing a solvent for oxidation of a compound of

Formula (XVIII) is well within the ambit of one of skill in the art. Generally, a useful
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with a carboxylic acid anhydride h other enbodinents,

t he anhydrous oxidant is an anhydrous peroxysul fonic
wa@eoeod/oganrer ated in situ by reaction of the PCT/US2004/027330

ur ea- hydrogen peroxi de conplex (4) with a sulfonic

AL o R BB R BB SoRT 3 Pt
(mm)ema vail] b@xneiatd the rédobns EHdRIrs O Peefbile ARSIV AROMS anhydrous
g ni c solvents (Cooper et ah, Synlett. 1990

clyde; bupgre nek imdfed i dichjaremethapsndishlorogbane, phlorgony;
t I c 0
e adtule RofopPlhueeld RURGE"4RGigbtiring 3o Yol ot
etbctrhmthyhterzalbitgl sthery aetic abtidanhihieras dmyldfdemg@ ﬁﬁ&@eﬁésdﬁ the
abelyé c@g $ &%y %Ee &elug?(ijlglethere g}%cc:lgtllgnno angotnEp%ung of tFormula (XVIII)
tola,confpodA@bf Eorfdu®d @).2- 2] oct ane- hydrogen per oxi de
conmplex). A usefu OX|dant i s anhydrous
per cln;ﬁomcfemlpodmm ithee andiydizougy emdamthealn bthyelrdus geyoxyacid
act.i.n Iex th trifiuoroacetic .
eeh SRR St Pereilio® 8 fiadbiifoseh peiadis coogioges (UHP)
wienrabbiyliccthanhddridN InIePenBRdimeHpd @he A Ydrode gfiﬁgﬁtﬁs an

Anhydr ous per oxycar boxylic acids (XX) nay genera
anby@eaﬁ peaomypulipaigacidgeenaiatedyiy Isntzcb}amadtlfanh@/tdm mdﬁshyﬂrd)gen

h
DR (0 S L BB P o TR e DT DR sebioust s o o
SORICE ds mﬂmdu)s hyayogeR ppoRfiRfaad hBybdeAastd it Satdip! Bf &xﬁ&ixﬂé
ydrides (XXI) w th anhydrous hydrogen peroxid

Uaﬁ?@%@%ﬂﬂ apidreus g Ao @eopaer akhyndere gaf)atmrﬁss

B e AN SIAA ) B Moo
3691(ydhm®9 Vaﬁﬁnédt B, NBbdedn2 X oK, x999?1( 139-O01)l HoWdved, other

[) SO OH (XX
sultab?e sources of algtllyd(rou lzydrogen perox1de mr?ty also be used in the reaction

instead of the UHP-complex (e.g., the 1,4-diazabicyclo[2.2.2]octane-hydrogen
peroxide complex).

A useful oxidant is anhydrous peroxytrifluoroacetic acid, generated in situ by
reacting the UHP-complex with trifluoroacetic anhydride (Cooper et al., Synlett.
1990, 533-535; Benjamin, et al., J. Am. Chem. Soc. 2002, 124, 827-833). Anhydrous
peroxycarboxylic acids (XX) may generally be prepared by treating carboxylic acid
anhydrides with anhydrous hydrogen peroxide, more preferably, with the
UHP-complex (4). Similarly, anhydrous peroxysulfonic acids (XXII) may be
prepared by reacting sulfonic acid anhydrides (XXT) with anhydrous hydrogen
peroxide, preferably, with the UHP-complex (4). The preparation of anhydrous
peroxycarboxylic acids (XX) and the peroxysulfonic acids (XXII) is illustrated in
Scheme 9.
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(XIX), Re =CF, CH, CHCO, cHCO , CC , CHF , CCF ,
CFCF7Rr7r =230, 40 4-F, 4-CF, 4-NO,0 R7 = H,
w@bkosB14isXl ), R8 = CF , CH , phenyl, p-tolyl TPeT/US2004/027330
UHP- conpl ex (4) and a carboxylic acid anhydride (Xl X)
or a sulfonic acid anhydr§' ge é?)(l) are reacted in
di chl or onet hane or ot her SUFP&BI e sol vent at
t enperatures ranging from about -25 C to about 100 C
to generate the anhyd %yaci ds. The peroxyaci ds
may be ggner at ed first® an subsequent |y geacted with
the kegwcaumamgbe (XVI11XIX)n sone errbso/dereOHs a
carboxylic aci d anhydrl de 75 addey toRa sPirred
suspensi offdor sol uti on &@hEai ni ng the UpX)conpl ex and
(Xvii1) to g nerate t he peroxycarboxylic acid, which
reacts i o%'_ XVIII) to give corrpound(l) In
ot her e ﬁeﬂt%_Rt hceHa(FbI ar ratio of UHP-conpl ex and
the acid anh9drl%le is about 6:1. In still other
embodi nent s, (X¥&) nol ar ratio of UHP-conpl ex and acid
anhydride (XIX) is between about : and about 1:1. In
yet ot heip enbodi nents, the nolar ratio of UHP-conpl ex
and acR&-saohgdri de (XIX) i s between about 2:1 and
about 1: i') h sone enbodi nents, the nolar ratio of the
per oxya "gm dant to the corrpound of Formula (XVIII)
is bet bout 8:1 and about 1:1. h
(0] %, 1) Y5 eﬁ?b&ﬁgﬁhlht €H,GlHeHCIp IC&Y;, €l 4 6CIHE, GFyeF per oxyaci d
oxi dant to the conpound of Formula (XVII1) is between

about nadf about 1:1.9 I yet ot her enbodi nents, t he
[ an _to the conmpou
nul a | % et wee = 3rla*-Sb bt 4'_9':1» % NO,
FFre er dbl yf enFt he~oxi dant 1S per oxyt rifl uor oacetic
aci of or anot her squsl:l t uted per oxyac tic a the
r r at i ound
afgg&/ 1Y is %ou Gurt t eRﬁs . 6% F
ad [ t| ves [ eooxodat oal o onpoun For mul a

(XVIl1) to a conpound of For mul aO(I) IS aI R

c ORfI RHF &Fe EH:\Whed pfelyl wi shing to be bound by theory,
additives may either catal yze the reaction or
stabilize the final product or both h sone

em)oﬂie@‘l?%om?léx% Snd& bAbOkyIR aef@itﬂlgdﬁ&é ofi‘%ysulfomc
conmbi nation of Lewis acid or protic be used

acidnarthiydridx (XM iavnreafted irc dichlotmaketbdnefow other aulta)b% $dlyent at
pref er abl i.n the pr ce, of spl.vent). Lew

B EYTarale Fom ouF b o 0 *Cap Egeiate iphycrous

peldfyaéids. MDoro:RElds ma3thd Fehbrated Hirk@rdRubsequéhilyIeacted with

the ketocarbamate (XVIII). In some embodiments, a carboxylic acid anhydride is

added to a stirred suspension or solution containing the UHP-complex and (XVIII) to
generate the peroxycarboxylic acid, which reacts in situ with (XVIII) to give
compound (I). In other embodiments, the molar ratio of UHP-complex and the acid
anhydride is about 6:1. In still other embodiments, the molar ratio of UHP-complex
and acid anhydride (XIX) is between about 5:1 and about 1:1. In yet other
embodiments, the molar ratio of UHP-complex and acid anhydride (XIX) is between
about 2:1 and about 1:1.

In some embodiments, the molar ratio of the peroxyacid oxidant to the

compound of Formula (XVIII) is between about 8:1 and about 1:1. In other
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and Fe O. Protic acids include, but are not limted

to, trifluoroacetic acid, acetic
w@eod/oidies ol uenesul foni ¢ aci d, nethanesul f oni cParUs2004/027330

trifluoronethanesul fonic acid, hydrochloric acid and

N i id h . bound
e I8 Pt SO RS R Bt P
mm)an bexiWebxy abowt #elagidngothe 1e l[@?étfdﬁﬁi‘ Ieinb@dﬁﬂen@J thd¥olar

carg grou in Formula (XVII I n ot her
raBo g @%eri’é’fﬂxéml [E1dgn ke ‘a?mmyld@é Foanida (XYALI) i beﬁween about
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bound by theory, ase m I"ze aC| Sensi |ve
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urin i dat i e aII the tenmperature of the
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ket ocar bamat e derivatives (XVI11I) e&)rocee S
compbitagion pé Epviscagid or proia seid etaeflhelug ofthe oxidator of 4 cymppdund

d t t b |
or RV AE U MR AL il RS g
busmemeohmhte@td Wa,wzhmoafmogoﬂﬂ& @aga)m; IME-PHLALO;
xa t he chiral R-bacl ofen prodru
5 Prg%%&l(émaglluéw@{ h@w} ammgéwt ﬁvcrrgyce@g Ryid¢ 4cetial
d

acﬂfﬁﬂﬁﬁ%s%%%% 300 peRGSplehld R DGR AR it
hydfo{c[ﬂ(omS)aelldsmh lsulﬁlmxyaicmdl hWhﬂ]ecnat hishyr getoibe Oput BBy tHebr g hed
L g@% but anoi.¢ aci df 5) as_described in Exanple 30

68’11 oF ot pAdmax cptabds axidatiop Pbﬁé!?cﬂ%m@fth%?héﬁmphﬂwlty

oft}ﬁ,\»QJaﬁj‘dﬁgn ROBoriRY. PEVAENabl e to synthesis fromthe
appropri ate ket ocar baimat e der| vatives via

Baeye othgr kinbgdimentsp éheoociidatidnamay pe cundietedt inathe tohayndtoof an

T
ser@ftlvteﬁﬁod& fy'&@chﬂ@%ﬁh&ﬁdl%lfytﬁgdﬁﬂ fo Hl%éfhgsoﬂﬁitbon

conpounds of Formil a Iustrate

r el CGeneighprihe @@merame@ff ﬂmmp@mmdaa}olﬁe lféadlﬂwbptan(zb&/byor

megi SR S SRR AT e o UL Badudirgboten

corhb&uﬁ%fﬂ%ﬁﬁhlﬁqmpl) £ &driied ot |a%}n1%ratﬁ¥e betxyee% about 25 °C
Provi si onal Patent "Application Serial No. ed

and aeuh 6% °E gmoSynreferabiys befwean pbontylaiGand a(B@ubM)?

Progrugs, " flle%i August .13, 2004
advantageous eature of this method of synthesis of compounds of

Formula (I) is that oxidation of ketocarbamate derivatives (XVIII) proceeds
stereospecifically, with retention of configuration at the carbon atom initially adjacent
to the carbonyl group in ketone (XVIII). This may be exploited in a stereoselective
synthesis of prodrug derivatives. For example, the chiral R-baclofen prodrug
4-{[(15)-isobutanoyloxyethoxy]carbonylamino }-(3R)-(4-chlorophenyl)-butanoic acid
(34) may be synthesized as a single diastereomer by stereoselective oxidation of

4-{[(1S)-isobutanoylethoxy]carbonylamino}-(3R)-(4-chlorophenyl)-butanoic acid
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barpgte Prasirpgse o%lﬁﬁg’mgaﬂllénm(?‘ﬁ ot her errbodl ments of the
rret hod descri bed in Schene fﬁr si(gn hesi zi ng a conpound
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in the conpound of Fornmula (1) are different and tﬂ
compo(Mllpf Fornula (1) is substantially one
di astereoner. In sone enbodi nents of the nethod

descr | bed N Schene 10 for synthesizing a conpound of
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tereo st LY whi
2 A S A S S R A
alkolg, £AMRMtahitedl arfl) bFUIRYI( tarbarfoyloxy, dialkylamino, heteroaryl,
hydroxy, sulfonamido, or optionally, R’ and R* together with the atoms to which they

are attached form a substituted cycloalkyl, substituted cycloheteroalkyl or substituted
aryl ring and R' to R® are as described in Section 4.2.

In some embodiments of the method described in Scheme 10 for synthesizing
a compound of Formula (I), R? and R® in the compound of Formula (XXIII) are
different, such that the carbon atom to which these substituents are attached is a
stereogenic center.

In some embodiments of the method described in Scheme 10 for synthesizing
a compound of Formula (I), R’ and R'* in the compound of Formula (XXIII) are each
benzoyloxy, the stereochemistry at the carbon to which R’ is attached is of the
R-configuration, and the stereochemistry at the carbon to which R'? is attached is of
the R-configuration. In other embodiments of the method described in Scheme 10 for

synthesizing a compound of Formula (I), R’ and R in the compound of Formula
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substantially one diastereoner. In still other
enbodi nents of the nethod of Schene 10 for

waslhesszi ng a conpound of Formula (1), Rl i SPCT/US2004/027330
i sopropyl, R2 is isopropyl, R3 is hydrogen, the

h .
ST SRR . ISR sl el B0 Peere
attedhellas ofHhe StdonfigBrasion sﬁcaﬂfeussdréqchamesn@i ad tifearaetwmEd wHich R

sone enbodi ments_of the nethod of Schene 10 for
is %Wh%@l%thfbs'&o%ﬁﬁlﬁ%ﬂﬂﬁd of Formula (1), R | s aI kyl , R

e o

(I)aRa ahd B> &d &feeombemdscbﬂliormulat (pare allﬂﬁarmttand\ls]lm mmlﬂﬁmdsaf

Fog%%m ﬁ{,lést%{ilatll}g gngé{%%g{flogpr ' on Hbe ents oP fhe method
deSHYeA S ! Siglﬁéﬁge o ﬁ)?@ﬁRH&‘ijan% a E&hﬁ&hﬁ‘l dfiPormih (‘IF R'i is 1sopropyl

| sopropy I'S 1sopropy i s hydrogen, 3
Ry isopreiy], R35s hﬂirdg&nhtmrsoqmemhym;strsz(ﬁt dreccaFoam tawéuda&ﬁ and R

B AR T bl A g VR
su§§tb.ﬂtia119to‘ﬂ% rd1a§f§?éb%d?eﬁi ﬁllp&h&mnmﬁﬂa@ﬁs of th%Qﬂ&HEd éf)S(fhéfne

nt heSi zi ng a conpound of Fornula (1),

10| gmlpgstzmg@compm@dmf §pymulag®, Rs ISHW@I@énR R4SQP§0P}’1 R’ is
hyj olgr?g gtﬁs Stereotchesml Ergh‘! RE %gﬂ ¥A w%th%{}dae s % Etta[%ﬂgghs of the

reoc emstr

%@giﬂlatf& afiethalcbmapbet 6&F dirﬁlulaf(él) rscsuhsftargialllgtome Khastdﬂ@)mer
stereochem stry at the carbon to which R5 |§’Fat_tached
is dn SPRIE emb@émqn@wfath@ Bisthodipd Seheipe b2 B FYSHIFSIZAE 2 he

co% con OI‘FOPP@J {11) ang%tlﬁéﬁ{gf 2? g%cidr%esl{ 6r}lec’:{‘taﬂi?)ﬁeRC%lsr bon

hytif:‘og.ﬁfu Rt 1; myardr%te)n adﬂlacltfbhﬁ)rdf)ﬁwnyl RrA EencRRéoo?‘é ggmmgygoxy,mnd
sti other e oarnents o nme 6] ene

thestatenelgmistiy 2he sHBRRY iV BIch &bﬁmﬁ%ﬂﬁ is of e £§0nﬁgm ion. In

S“H%ﬁgg%ﬂodﬁg& td & t%1§ ARERRYE ’Scﬁgmé $0 W@Sfﬂtﬂ@ﬁzmgﬁ dofpound of

chl or ophenyl R10 are each

Folmmnkmﬂ, Mys isbprepyls B edsdrenp ] Riflséuydxdgen,dﬁnb bydtogemiR Gk
h f th f t
o oD R R B L5 bRl D RS e

catton@b wWHidh B £ARhiRU 861 188 R-$difigbERibgOChem stry at
t hecarbon to which RO is attached is of the

S- cdnfstifjotlzer emhodintntse the wethod loé rlaame/ 1 dforshithesizipen

colBRlLALEATRECY 1 R REBBA o SRR R & B ey in "

hytii‘bgz%nSIQ1 Menghlordpkdnyl, REand &1t alentatiiBgnzoldky ahe stefochemistry
limted to, aceione,,acetonitrile, dichloronethane,

at thecqarbanderwhieleR” and R ge gitashod és efcthe S-qoafigwisiiandher an,
ster{éoc)ﬁ?ﬁl?q a{t% Jn%%ﬁl ﬁ5 {sda'tt{ga{elax% 8{3 gm&ﬁi datlon the

yrro | I none, OXI
st@ééb%brr@st@t At cafsinty |WH1&H R? h;tmtw:hﬁhh ef the ﬂ%bdmﬁ’gnkatlon and

the? gtggrc])glllemllstsr? gtrt?lg %?r%l)n tot v?/{ntchb b ?sna?tache\?ﬁg Sf the R—conﬁ guration.
In still other embodiments of the method of Scheme 10 for synthesizing a compound
of Formula (I), R' is isopropyl, R? is isopropyl, R? is hydrogen, R* is hydrogen, R’ is
4-chlorophenyl, R’ and R'° are each benzoyloxy, the stereochemistry at the carbon to
which R? and R are attached is of the R-configuration, the stereochemistry at the

carbon to which R’ is attached is of the R-configuration, the stereochemistry at the
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The method of Scheme 10 is preferably carried out a temperature between

about -20 °C and about 40 °C. In some embodiments, the temperature is between
about -20 °C and about 25 °C. In other embodiments, the temperature is between
about 0 °C and about 25 °C. In still other embodiments, the temperature is between
about 25 °C and about 40 °C.

In some embodiments of the method of Scheme 10, the reaction is performed

in the absence of a base.
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Pharmaceutical compositions may be manufactured by means of conventional
mixing, dissolving, granulating, dragee-making, levigating, emulsifying,
encapsulating, entrapping or lyophilizing processes. Pharmaceutical\ compositions
may be formulated in conventional manner using one or more physiologically
acceptable carriers, diluents, excipients or auxiliaries, which facilitate processing of
compounds disclosed herein into preparations which can be used pharmaceutically.

Proper formulation is dependent upon the route of administration chosen.
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flavoring agents, preservatives, coloring agents, bile salts, acylcarnitines and the like

may be added.

When a compound of Formulae (I), (V) or (VI) is acidic, it may be included in
any of the above-described formulations as the free acid, a pharmaceutically
acceptable salt, a solvate or hydrate. Pharmaceutically acceptable salts substantially
retain the activity of the free acid, may be prepared by reaction with bases, and tend to

be more soluble in aqueous and other protic solvents than the corresponding free acid
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One type of sustained release oral dosage formulation that may be used with
the disclosed compounds comprises an inert core, such as a sugar sphere, coated with
an inner drug-containing layer and an outer membrane layer controlling drug release
from the inner layer. A "sealcoat" may be provided between the inert core and the
layer containing the active ingredient. When the core is of a water-soluble or

water-swellable inert material, the sealcoat is preferably in the form of a relatively
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polymer. Exemplary plasticizers include, but are not limited to, dibutylsebacate,
propylene glycol, triethylcitrate, tributylcitrate, castor oil, acetylated monoglycerides,
acetyl triethylcitrate, acetyl butylcitrate, diethyl phthalate, dibutyl phthalate, triacetin,
fractionated coconut oil (medium-chain triglycerides). The second layer containing
the active ingredient may be comprised of the active ingredient with or without a

polymer as a binder. The binder, when used, is usually hydrophilic but may be
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ﬁll@g%{ﬂe‘rg ‘?erhg]nq%f@i%@ée the beads into a capsule, or compreslcs)lng the beads

into tablets. Examples of multi-particulate sustained release oral dosage forms are
described in, for example, U.S. Patent Nos. 6,627,223 and 5,229,135.

In other embodiments, an oral sustained release pump may be used (see
Langer, supra; Sefton, 1987, CRC Crit Ref Biomed. Eng. 14:201; Saudek et al., 1989,
N. Engl. J Med. 321:574).
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controlled release lipid-based matrix material which is suitable for sustained release
oral administration comprises polyglycolized glycerides as disclosed in Roussin ez al.,
U.S. Patent No. 6,171,615.

In yet other embodiments, waxes can be used for oral sustained release
administration. Examples of suitable sustained compound-releasing waxes are
disclosed in Cain et al., U.S. Patent No. 3,402,240 (caranuba wax, candedilla wax,
esparto wax and ouricury wax); Shtohryn et al., U.S. Patent No. 4,820,523

(hydrogenated vegetable oil, bees wax, caranuba wax, paraffin, candelillia, ozokerite
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In other embodiments, the dosage form comprises a compound disclosed

herein loaded into a polymer that releases the compound by diffusion through a
polymer, or by flux through pores or by rupture of a polymer matrix. The drug
delivery polymeric dosage form comprises between about 10 mg to 500 mg of

compound homogenously contained in or on a polymer. The dosage form comprises
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eV BPIOURNThe lﬁtydwg’dl Ogyel cqisdsitloayeay comprise 10 mg to 1000 mg of a

hydrogel such as a member selected from the group consisting of a polyalkylene oxide

of 1,000,000 to 8,000,000 weight-average molecular weight, which are selected from
the group consisting of a polyethylene oxide of 1,000,000 weight-average molecular
weight, a polyethylene oxide of 2,000,000 molecular weight, a polyethylene oxide of
4,000,000 molecular weight, a polyethylene oxide of 5,000,000 molecular weight, a
polyethylene oxide of 7,000,000 molecular weight and a polypropylene oxide of the
1,000,000 to 8,000,000 weight-average molecular weight; or 10 mg to 1000 mg of an
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conposition in the conpartnment conprising an osnotic
formul ation for inbibing and absorbing fluid for

wez@andiing i n size for pushing the conmpound coPQDEE1000027330
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anBYGH48 %el@&%@ ?ﬂgéf%g }@%&S’lg)hctonsiaﬂfggo Acaifd iagi@, butylated

car boxymnet or poteassi um
hydmxponspie bhytlatdd hy dsecyUigohy,dhagehydorgaaison, | ayer
el rises Q.0 g é? %50 , In present manufacture; 0.1
Y {RuBeEn gl PR ER s peiekn Al @aBito propy sellate

1 280D BurR 191z ight (e.g.,
oc_ﬁy%?oxfmeuﬁ)%g E%F’%Fﬁo}ggﬁ/ﬁg%%%ﬁaﬁ%cel | ul ose,

trihydiraxyppt vipgp e dnd, amethiyiptiemt ydibittylphelol, witagen BJ lecithin and
present manufacture; 1

hydr oxypent vl cel | ul ose). in
oih °q%18"‘§8a“g’fdgﬁlgéa & I @E’Péantﬁ?lsﬁtfﬂ@ Femghe ggoup consisting of
calCluns b8 frafe) nfdion 89 GMUMRAEAL OfceoardRO ésg,[ﬂl Gl LHGum

pot assi um aci d phosphate, tartaric dcid, ci i & ac d,
palpitate; spgéen swhegatestaiassiun faatate, segolity avidk) satts dBalicyclic

. inositol . . gl bitol; 0to5
il s &R LR i bSO el 14 i 3
of 4 fatwy, PicBENér HABRbECEEALAd aQatﬂyT, ABcycBe, 39 affhn Rl &gig.

hydr oxypr opyl al kyl cel I'ul ose 6f 9,000 to 225,
av elhe ostuefisedospgs forms, dhe seuiipimmeatie el tenipfisesm domosition

. i sti | et.hyl cel | ul

thaﬂl%/ g?%&%g@g% g{gg)ﬁ?sﬁg% 8{?1181?1%@% ?n%)eprx‘legble Yo ths paéjsages St prodrug.

Théyell enyomtorydriesompirised 4 pd1pmer sedddeed from the group consisting of a
h dro%{ogylﬁutylgfllulose; 0.00 to 1.5 ng of an

cellyinsp awildfarellviopedipadater eslinlose trigedals, edinisise eatgje.afellulose

dia@RAO R SlffokEriaPithie! a%8%an comprises 75 wt % (weight percent) to 100

wt % of the cellulosic wall-forming polymer or, the wall can comprise additionally

0.01 wt % to 80 wt % of polyethylene glycol, or 1 wt % to 25 wt % of a cellulose

ether selected from the group consisting of hydroxypropylcellulose or a
hydroxypropylalkycellulose such as hydroxypropylmethylcellulose. The total weight

percent of all components comprising the wall is equal to 100 wt %. The internal
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hydr oxyani sol e, butyl ated hydroxyqui none,

but yl hydr oxyani sol , hydroxycoumarin, butyl ated
whyasoxyus®l uene, cephalm ethyl gallate, propyPCT/US2004/027330

gal |l ate, octyl gallate, Iauryl gal | ate,

hydr oxybut yl r henone
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\(N\é\ﬂ ﬁ]ﬁﬁﬁ&pyas%%ew? thlhse?i Weﬁr{] %cgﬁ&i%ﬁ,b%%g%and methods
suigahdé forahlahie;eréﬂ tMeawt oftht@oBipovhd Bosf the @J)ﬁ‘lﬁilﬁﬁélﬁ'b? the
0 %to 25 Wt % of a cellul ose ether
doééﬁ #fi- Bh TFAES §PTDses @h@ﬁ%tonﬁga&sageway, mcludlnlg orllﬁce
cellu ose
boxgé}’u g}% 9 rpbgé’ %?/A’:#sop é:ht qLOIﬁ)c‘:)J(R ﬁul’ g largﬁléb @/
ovgstaye elnporoﬁs eibmemaha:tqme\ntws o0 s bﬁhdtStg; ¢dieroneli Eel?ﬁngﬁU al
% The i tment conprises
cor BRI P LEIRD ST Lot 1ot SFasor o i Ipagfsrldiom the
waldsid flef é‘ﬂv‘h‘bnﬁfbu@%? agpd ﬁpfél%dﬁxg hORE: o %'Bﬁt%ltlt%c? Pel%a-lélge

expandabl e hydrogel conposition in the co
dimensiangd @sbsageivae nBepIntﬁ]ltatrvblrhatagals lsmt:iHlel ifce ibhhmggah t he

pas§%nvp ;rr gﬁgg{%&‘ é)gg%lg?%ﬁ%snhqeorg aro aglgggh%h@)%?ﬁglygonhc)
aci® Oﬂpcﬂ?(lédti@?adlé p@llyﬁﬁﬁﬂl tﬁé KAt Q%eﬂﬂﬁ?ﬁ’seﬁi Tafelt ggﬂffvmyl

t herapeutic | ayef and the expandab ayer
alcohpdbdeach- @iﬁrpﬂbsaﬁﬁ?éﬂdp% salts, and ofideshed @o&qgassafgeway,fo@rmore

thal e g B BowBl e f PRI inirt Faghaly porminc,

suchansebits], tfven ehetvedl. orrhefpatsn@eebagrqﬂﬁsés@émam}mwﬁalease
i nternal conpartment. The osnotic powered dosage form

dimensiops, spehes rowndy émm&lar pabeedgd etipticalh for dosagerdioeiease of

o8 88 e B R S50 0S4l SRR s e o

mofegmw%@eylh sp&ed&pdt hegatRinghip QAR sifRS sFRRE or 8A $hore than

one surglce of the wall. The expression "fluid environment" denotes an aqueous or

'O

biological fluid as in a human patient, including the gastrointestinal tract.
Passageways and equipment for forming passageways are disclosed in U.S. Patent
Nos. 3,845,770; 3,916,899; 4,063,064; 4,088,864 and 4,816,263. Passageways
formed by leaching are disclosed inUS. Patents Nos. 4,200,098 and 4,285,987.
Regardless of the specific form of sustained release oral dosage form used,

compounds are preferably released from the dosage form over a period of at least
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suitable for the netered rel ease of the conmpound from

the conpartnent of the dosage form The exit neans
wa@oopnigesat | east one passageway, includi ng opCT/US®N4/027330

bore, aperture, pore, porous elenent, hollow fiber,

] y_tube .channel orqu erlay, or oys
otEE b b T e Pl T elstmabbin Foffp.aid tost
prefekabiy @vef a gD leadBoREESRARYAY IS tHE 8SsaBe form

material that erodes or is |leached fromthe wall in a

Prefetably Eskaseolipmf tod0%uekihe progrimiincliodt houes oAl to 50% of
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pléérﬁapckkgh% Ratlrijé%l@ 60 AAE ALY SRCERR iy %urﬁf%k {h%'cbl%%g(AUC) that
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1s pepodymabip, the doselnd thoprodaiglnf bhelatthi s paelofepambilpladministered,
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the netered release of prodrug fT1o osage form
compeuad agearf ionmediate rélease ored dosage dormandithe UG tis subsiantially

agewaws 4 n aced apart.relationshi n a single
SRS G AU CRBIRRA Fnmh At Ao adivalont dons of theprgdru
froeu pi @fifleORte telddsdorenadshgforat * denotes an agueous or
bi ol ogical fluid as in a human patient, including the

gas threicred desags fompsae¢ administergd orgesordwiteqgu dgemref or
i ways are disclosed in U S. Patent Nos.

pr%%%ﬁgggeaﬁ%%g% 899; 4,063, 064; 4,088,864 and

4,816, 263. Passageways formed by | eaching are

diu%Cl 0TRdrabeutid UseabPObmpbiids, @@g&sﬁ%ﬁls%ﬁ ﬁos%gé FoPihs

Regardless of the specific rormof susta

or alln geyva gebpdintantss e therapsiipealiyddfeative gmedns oébhgor more

sa f.or m over eriod of at

cof B B B0t 10, IRE iR afePiErast 8% ae i e Bintnp
husian| feting ot stifiees) iswohaitaly SlenRhf RHAR p¥in RYRKatéd with

zgerjod of at |east about 12 hours. Further, the dosage
SPFSHEIY-ptas widssling siology ©f the pastrity degmosodreatadangy baveug

1416k ] r 0 %+0f r ug in 2 t
iRl SO SellhT 0 cb@oRPgs), AP Rl Lite o
hedrandssparadl comidajueies. t Inarthét Hbotinidies, RrthathpkiticAllpeffertits

hours. The sustai ned rel ease oral dosag& form further

amGPRRATADE OF MO ERAREIF BRT AR LY (Vi obfV B deadsmiaistored to a
D B e e s S BRb & o i Hisepif gt
other epbediients| a therdpieatichiy efibttitemn@mo df oig: af mb@ebaipetndy of
N L R T E LN, UL B ——
froff &h&is lnYtilll ot embodiments, a therapeutically effective amount of one or
more compounds of Formulae (I), (V) or (VI) is administered to a patient, preferably,
a human, suffering from cough. In still other embodiments, a therapeutically effective
amount of one or more compounds of Formulae (I), (V) or (VI) is administered to a
patient, preferably a human, suffering from drug addiction. Addiction to stimulants
such as cocaine or amphetamines, or narcotics such as morphine or heroin may be

effectively treated by administration of one or more compounds of Formulae (I), (V)
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than 60% of the C obtained fromadm nistering an
equi val ent dose of the conpound froman inmedi ate
wo edosasae®r al dosage form and the AUC i s substpar/iuatony027330

the same as the AUC obt ai ned from adm ni stering an
n.i nredi at e

R SO A -
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enesis. In still her enbodi nents erapeutically
thesppeutiealieeifavtvim amefntafene pr morecanyrmods ot Farufar (B (Mo

(Vy \%ﬁ“%{““(*efﬁ& %?qu‘f@ﬁl&f t: ﬁ’éﬁf qo%ﬂmf@%w%? Ahet agepts. The
th@aﬂmtlczﬂl}fmffhcﬁﬁ@ bSoud dfloRe 8RBt oMpoingd 6@@6@\&%@(@? W§

f one or nore conpounds of Formulae (1), (V) or (VI
(VDsmaypise delivesr @ gompoundydisslesed, erﬂdleﬂlecr@idilyatmlmm;mother
A
ph Sl Aty SRR AL AR e SORpS P e el ety fe”
ex:nmplpmnrthae weatimenioofin my&mtmﬂ@ﬁﬁ@ ﬁbmvg%isbtoieﬁcqﬁag&l Boflux disease,
d?)%ge stratl on of one or_  nmopre conpounds of Fornul ae

Py rmpvAS 2 cAmpeyndpifiormalis 6B QerardVIxmay be
adihiigianeut & cfiofi 1ﬁf3§ IY’FOH%E@;HH%%E'\/? réﬁcl'%s %'F#I}e{ﬁéo(l%r od

conmpounds of Fornu
esqn@paazpm; pamtoprapolef lenﬂipira,zob dn mmprazsld:fsf)efulnn @r Wiran H,

al CO{I abuse addi ¢ 4 nd n| coti ne abuse or
antgeomist Sheihas rﬁﬂtl‘gaﬁecnaf’tl lﬂ"eo Hd@ebodi ment s, sust ai ned

r el BasfeGbahs, E&@Qﬁea{sﬁf 'The B4cto n‘g%) %ﬁc‘féf@ﬁ ﬁgal&é)pltola?ug,

patients. Furt in certaln e
Pretfqﬁéblapmmdft:lamﬂqfe@bt barldforeazabegsnipontn vine admmmraelon toa

patf:e LW, S?%PP 155_81gg3 :}))gﬁlil Ht,heérr\Qefhgrpééqng ety or prom01etles of the

prodrug may be cleaved either chemically and/or enzymatically. One or more

enzymes present in the stomach, intestinal lumen, intestinal tissue, blood, liver, brain
or any other suitable tissue of a mammal may enzymatically cleave the promoiety or
promoieties of the prodrug. If the promoiety or promoieties are cleaved after
absorption by the gastrointestinal tract, these baclofen or baclofen analo g prodrugs
may have the opportunity to be absorbed into the systemic circulation from the large
intestine. It is preferred that the promoiety or promoieties are cleaved after absorption

by the gastrointestinal tract.
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a human, as a preventative neasure agai nst various
di seases or disorders. Thus, the therapeutically
webdsorirée anount of one or nore conpounds of POT/IEI@€027330
(1), (V) or (M) may be administered as a preventative
measure to a patient having a predisposition for
spasticity, gastroesophageal reflux di sease, enesis,
cough, al cohol addictiopor psy&e, nicotine abuse or
addﬁﬁtiqp or, other drug addi ction or abuse. Wen used

to thaelpfen,andhaciolpn anales progiues aresatriaistesed Wi tseat deprevent
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potbiEvRd IdeerQiRB& thiybé ¥prrSpPfe AR IBHPEM gbl‘%fx?dﬂlhg%gﬁéﬁg ﬁf:gc%ug
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(magyed pp an sewiveliest polar bpsinnboeeiaeylgreses eR-baclafehtodrugs

thaf S B AGH (Y o T RR) R R B ot e cam DRG0 €3 ave
to abouttmgtpepkﬂ@mmﬁydd@g@aﬁsapgfoﬁia&o TSS6Se SHSEs Ay be

| ux di sease, “enesi s,

pasticity, gastroesophageal re
fea%@uéqﬁ?n%n@m@m?thﬁd%bmmtodhe ghied atisary addi cti on.

S. Examples
The following examples describe in detail preparation of compounds and

compositions disclosed herein and assays for using compounds and compositions
disclosed herein. It will be apparent to those of ordinary skill in the art that many
modifications, both to materials and methods, may be practiced.

In the examples below, the following abbreviations have the following

meanings. If an abbreviation is not defined, it has its generally accepted meaning.
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The amount of bacl of en or bacl of en anal og prodrug that
wWll be effective in the treatnent of a particul ar

wale@sndas3 or condition disclosed herein will de@eos200#027330
the nature of the disorder or condition, and can be

determ nel?mpy standard cli ni C?Ltéﬁu%}%ggi/ﬁ%%ggnom in

the art. Th addition, in vitr§ says nay
optional Igbde enpl oyed te hel gurbslRAtylbyy opti mal dosage
ranges. The anmount of a conpound adm nistered wll, of
course, beCHependent on,=anondicyrlehaxytcathodiimide he

subj ect ' treated, the wejght, of ubject . the
severity of the affliction, t%gf’]&ad%ﬁ%ttrn?%ﬁmﬂyrﬁme

adm ni st rMFon and t he j-adgnmeNwV-gimdingfopmasidd bi ng
physi ci angMgr(gfer ably, the dosage forns are adapted to
be adm ni d to a patTent ¢BcHylaliorids twice per
day, nor ferably, onlLy ong [ y be
provi dedqg?%cﬁe or in conbi na%gﬁgﬁwﬁﬁ%lpﬁ@%g%élgﬁand
may contigiue as |long as Fequigresh for effective
treatment, of the disease state or disorder. Suitable
dosage rahwges for oral adm nit%ation are dependent on
t he pot engyrof the parent bagi; ;

bacl of en doses are general | ycﬁt} tg%gﬁﬂgggggcgg%atagﬁa%hy
about 2.3.ng per kil ogram bodjtemei ght. O her bacl of en
anal ogs nore potent and | r doses be
appropri a or both the par ?’ﬂmcg%amgﬁ’graé’wnﬂ/a%zﬁﬁdr ug
(measured on an equival ent ndpaétrdadsgys) - For exanpl e,
doses of R-baclofen prodrugs that are equivalent (on a
nol ar bad¥ls) to R-bacl ofen doBeler of between about 0. 03
ng to abqut, 1ng per kil qgr amIQ1 gﬁ’e wei ght are
appropriate. Dosage ranges nay beé readily determ ned
by nmet hodsLknown to the =skil lm®dlilaeti san. 5. Exanpl es
The fol | ow nIg exanpl es describe in detail preparation
of conpod®88l and conpositi ondndlimgelesed herein and
assays foepgpisi ng conpounds ang,. Fi ons di scl osed
herein. It will be apparent to those of ordinary skill
in the arfFA hat nmany nodi fi catiflom®acdbiotabidt o materi al s
and neth may be practiced,. In the exanpl es bel ow,
the foll ggmsqwg abbrevi at ions Ha¥pdayssshyomatesiaphy

meani ngs.TN§ an abbrevi alion gigfARfsigef i ned, it has
its generally accepted nmeani ng. Bo

tert - but yiloxycar bonyl Clsz cambiotuditey| oxy DCC

di cycl ohexyl car bodi i m de DVAP 4-

Af - di et am nopyridi n& micromolar

v/v = volume to volume

Example 1: 4-fert-Butoxycarbonylamino-(3R)-(4-chlorophenvl)-butanoic Acid (5)
To a stirred solution containing (R)-baclofen hydrochloride (2.34 g, 9.36

mmol) and NaOH (0.97 g, 24.34 mmol) in a mixture of dioxane and water (1:1) was
added a solution of di-zerz-butyl dicarbonate (2.65 g, 12.16 mmol) in dioxane (10
mL). The resulting solution was stirred at ambient temperature for 40 min. Then the
reaction mixture was concentrated on a rotary evaporator to remove most of dioxane,
the residue was extracted with ether to remove excess di-fert-butyl dicarbonate and

the aqueous phase was acidified to pH ~3 with saturated citric acid solution to
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DMF i i V-dinethyl forai am de DMSO di net hyl sul f oxi de

Froc 9-f | uor enyl met hyl oxycarbonyl g gram h hour HPLC
woe@sopriessure |iquid chromatography L liter LEEVBS2004/027330

i quid chromat ography/ nmass spectroscopy Mnolar mn

i AERAN L omillinples THE . o
PO DEE oy b VL p Rl SRS vl it fricd
debiayator tihuens tofap e iz oipgotRy () o8 ial Wikitd a5 56:9Hdrl(Y g,

mVi micronol ar v/v volune to vol une Exanple :

8240) e HNNMIR (6)Chr H¥OMBaol (8 IH-ZH6 (ido pHRR(6Y (dayi 1 HLSB.26

o B R E T 2424 o 5. 36 Tl ) anc
NaOH (0.97 g, 24.34 mmol) in a mxture of di oxane and

water (1
Example k;t('.) senzyl ; A : bfividbutanoate

The resulting solution was 8 irred at ambient
tenperature for 40 mn. Th the reaction m xture was

condind stateikobnioa of ob@ApyurRMEp QI'?I g,m.nstnh : il 1{3@&91 ®bmide
' ' t ed w ether to
O EvE T mrnda M s Biie§ oo Gaf ittt ambient
terBpi SAHS ﬂt@%ﬁlﬁl@%&@ﬁé&idﬂ Wik &Rl o W\/\‘/{Y.ﬁ]f G r%%cﬁlt %%f?r%ress

t
citric acid so Ioh toprecipitate a e solt |
mqmiterddgist BLE€ andior ECINSr Stie revatibne chiviutdwidpdired it RE-vwdler,

R N TN TR SR
ancifra)ﬁné\,/g@ﬂfg oYerlanhQdio8s N0, #dW0néBfratedd' D vadic8 688 the title
compound (6) as a white solid (1.69 g, 94%). 'H NMR (CDCls, 400 MEz): & 1.39 (s,
9H), 2.61 (dd, 1H), 2.74 (dd, 1H), 3.30 (m, 2H), 3.40 (m, 1H), 4.46 (br s, 1H), 4.99 (s,
2H), 7.07-7.35 (m, 9H).

Example 3: Benzyl 4-Amino-(3R)-(4-chlorophenyl)-butanoate Hydrochloride (4]
Compound (6) (1.69 g, 4.19 mmol) was dissolved in a 4N solution of HC1 in

dioxane and the resulting reaction mixture stirred at room temperature for 40 min.
The reaction mixture was diluted with ether, the resulting precipitate was filtered off,
washed with ether and hexane, and dried in vacuo to afford the title compound (7)
(1.39 g, 98%). "H NMR (CD;0OD, 400 MHz): §2.72 (dd, 1H), 2.86 (dd, 1H), 3.12
(m, 1H), 3.27 (m, 1H), 3.47 (m, 1H), 5.01 (s, 2H), 7.06-7.30 (m, 9H). MS (ESD m/z
304.19 (M+H)".

Example 4: Benzyl
4-(Chloromethoxy)carbonylamino-(3R)-(4-chlorophenyl)-butanoate [¢:))

To a stirred suspension of compound (7) (500 mg, 1.47 mmol) in CH,Cl, (20
mL) at 0 °C was added N-methylmorpholine (0.404 mL, 3.67 mmol). The resulting
mixture was stirred at 0 °C until a clear solution was obtained. Then 1-chloromethyl
chloroformate (199 mg, 1.544 mmol) in CH,Cl, (1 mL) was added and the reaction

mixture was stirred at 0 °C with TLC monitoring. After 40 minutes, the reaction was
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(m 2H), 3.40 (m IH), 7.14 (d, 2H), 7.27 (d, 2H).
Exanpl e 2: Benzyl

wd 2608019180t oxycar bonyl am no- ( 3R) - ( 4- chl or ophenptHO81004027330
ate To a stirred sol ution of conmpound (5) (1.41 g,

dl@ﬁépwas H, gﬁ% %&Qﬁ%é% haﬁgﬁcﬁ’f 441%%311681%1‘111% a%ﬁ lo)verj n

arihgdms Nap8@,. Teesolemtivhs regnosad pensiomo aﬁSrdsthe t1tle dorfnpound

with theg reaction f%ﬁi nmonitored by T
(SM@IOGP&LW/MS HrIHMR @ dir 8 204 ddolikd- 7|4r{f16> 1H),
I t t t t h
3.h§ﬁg1 T 305r3g ﬁf) Qlﬁ\kiahé/hlgspﬁhﬁ £66 )QB 811, 7.07-7.30
(m9H)e, dried over anhydrous and concentrat ed i n vacuo
to afford the title conpound (6) as a white solid
(1.69 g, 949%. HNWR (CDA , 400 MHz): d 1.39 (s, 9H),
2.61 (dd, IH, 274( 1 (m 2H), 3.40 (m
IH), 4.46 (br s, ﬁ%mé'?ws = 7.07-7.35 (m 9H).
E)dal(AlcetoSvaﬂmxy)carbonvlanuno] (3R) (4-chlorophenyl)-butanoate (9)

(7 B ésmém%%yf@g?cé@"é?%%é%M@mg“ége&@?ﬁ{p‘é@' e,

3. 828MnffY) #ERC1LQD Y washddb®X 8816t SNE éd?ﬁpcﬁ;%ﬁ‘{k)t 430@ mg, 0.757

reacti on mxture stirred at roomtenperature for
mmioh), in THECE € hotli)o T heiresuliing swepsnsiph wtas dtimed bt reometnmpcﬂaélre

fof 2k by ToR et AR i ot e it B o ARGt o pad of
cfwu_t& I ﬁd&@@ﬁﬁtﬂ?&wgﬂﬁed Mﬂﬁﬂm aqu3%8 NaHdWBoﬁfﬁlan@@d bﬁﬁ@ then

) 72 (d I H), 86 (dd, 12 (m
drgzdoper aghydegus W (ﬁqfte][ 1}q;novgl qﬂh&( golvgﬂyn vcwugﬁth? r%due was

plﬁ-ﬂ}eé% orone oxy%%rgé}é’o%%ﬁlm%q ’\é:ﬁgk}g ‘Y@g%?%l?e ﬁe?l??‘)) 0

etujd@la@tateein (h8Xankao affetd the €itle sorapenRRi (ON (380 mE {8 dHINMR
500 47m’m£|nCHCI 20rrL at 0 C was added
t‘tri?ﬂlMHrz

PhdRilds,(BD4BA2 fn, 18), @77 (hiww| JED, TA3 (m, 2H), 3.47

%ﬁiﬂt HoR et & WA TSR B byt ©

chl oroformate (199 ng, 1.544 mmol) in CHd (1 nL) was
added and the reaction mxture was stirred at 0 Cwth
TLC noni toring. AfterExgmplerfufSediumhe reaction

| ut ed vgth wa hed W
bk ce h I phe -butanoate (14
|7 2 O/Sfmupmbﬁ oftda ;»&ddf@) @810&h€ ocmmﬁﬂm)(lﬁ%ihalﬁéﬁ@ormu) was
stitegd v{llth-g 0% §d4cg1 c(aﬁl?on;(|8|)mg)3n 830 mpk- rqqqﬂ-bcﬁtog@d%sk ugder an

atlln'_gphée thh}fd% ge%'_é)as (b5a11§§n)( Al%eqeac%H)l wab: JQJgeE Cgl(?‘lpi mgﬁp min.

(monitoring by LC/MS). The mixture was filtered through a pad of Celite, and the

solvent removed in vacuo to afford the crude product, which was purified by
preparatory LC/MS to give the product in its protonated acid form (46 mg, 73%). 'H
NMR (CD3;0D, 400 MHz): 6 2.04 (s, 3H), 2.57 (m, 1H), 2.72 (m, 1H), 3.31 (m, 3H),
5.61 (s, 2H), 7.22-7.28 (m, 4H). MS (ESD) m/z 328.13 (M-H)".

The carboxylic acid was converted to the sodium salt by dissolution in MeCN
(0.5 mL) and then addition of aqueous NaHCO; (1 equiv.) with sonication for 10 min.
The solvent was removed by lyophilization to afford the title compound (10).
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Exanpl e 5: Benzyl
4-[ (Acet oxynet hoxy) car bonyl am nol - (3R) - (4- chl or ophenyl

w0 2mst0aneat e (9) To a suspension of (417 ny, 1p&LAS2004/027330
mmol ) and acetic acid (0.170 nL, 3.028 mmol) in CHC

2 nL dded t d (8) (300 ny,
8757)%5)6‘. n Ca S??“ e ’%M" Ui ng SuSpensi o

uItlng suspensi on

mxture was th “. CH’Z er eo FOUC)
a pakpligwing FhetléoceélﬁtF @fr@(amnlq $ am@ren@@mmm hclcl&%h benzoic

RS A ud P SRS o B AP icB IR PG B ey

8263!6!&;& 7P dfll 3.8y (ih] %)) 350r(A1 99 (bt &BED)
( Hb/{:@ '@‘ﬂ PBQ gra (gll entjqof 1(5%}12’8%/0 ethliﬁf g@e%gtggs

e
20 TS AtEn 3. 1957.08 G Ha). 71201 et AbeZ)S DM,
88%. H NMR (CDO , 400 MHz): d 2.05 (s, 3H), 2.62 (m
IH. 2.70 (m IH, 3.33 (m 2H), %o a7 (m IH, 4.99
(mOI 3H), 5.62 (s, 2|‘|)Exa7in1918-87838iu61m 9H)- Exanpl e 6:

12

loxy % Y - .

b b?b% %eth‘f %%eﬁgﬁezf%f*ﬂ%%@w oSEBRAL %ﬁ%%@}%z}%d
copoond bHidn ﬁ(@rd@)th«;] prdodu&@n [tkprommri)mtbldltmid m%iﬁf@a@yleim der

N@%@I&E@ﬁﬁbﬁ%@@%zfﬁ B0 LHr2. 71 GriDos 3G gL RBHAB o,
260 %201GHL YEE 195l i 618 ttﬁlfgo%@@g}?@f? A0S (53 Wl 30 S

(MpEDduct , whi ch was purlfl ed by preparatory LU M to
uct, in its acid form

[ h
QRN SC ECR RNER

© |5|'191L) ﬁldzcgel{ Eﬂdﬂllo'ﬁ of %Sugaus(l{?%ﬂ% (1 é%l%é% étﬂ)catlolnhfor 10 min.

Tl@apb@nwﬂscreamvad tmdyapbilizetiore afford the titecionmosad (12)y

di ssolution in MeCN (0.5 nL) and then addition of
aqueous NaHCO (1 equiv.) with sonication for mn. The
sol vent was renoved b]zxglﬁﬁq]@ly IBeigdgi On to afford the
t|t| e conpound (10) Exanp 3enzy|

he procedure of Exanpl e
5 and replacing acetic achd th benzoic acid,

conpollowinglihy pmadmbfoaﬁmﬁ%krs ahd% dma@ﬂ;? acdiicMYR \QEQC' ;

nvI Vbut anoat e (1) FoI I oth

400 MHz): d 62 (dd, | 72 (d
cy@og@(a{lfﬁparp%yhc@c c mpourgl (lg}was ohigiged g 3&’46|)ylelénh5
(C§%4§0 fv?%) 28 40y 45'2'):1 st P65 L1 87 s sely, 3o, 1) 2.61 (m
1H), 2.71 (m, 1H), 3.32 (m, 2H), 3.48 (m, 1H), 4.99 (s, 2H), 5.12 (br. s, 1H), 5.64 (m,
2H), 7.06-7.28 (m, 9H).

Example 10: Sodium
4-[(Cyclohexanecarboxymethoxy)carbonylamino]-(3R)-(4-chlorophenyl)-butano

ate (14)

Following the procedure of Example 6 and replacing compound (9) with

compound (13) afforded the product in its protonated acid form in 40% yield. 'H
NMR (CDCls, 400 MHz): 8 1.20-1.40 (m, 5H), 1.63-1.93 (m, 5H), 2.35 (m, 1H), 2.70
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Exanpl e 8: Sodi um _
4-r (Benzovl oxynet hoxy) car bonyl am nol- (3R) - (4-chl or ophe
woydosolbabanoat e (12) Fol |l owi ng the procedure obPCExarpk/e27330

6 and repl acing conpound (9) with conpound (11)

g, ol SRR s 1, S 3 060 B5. iy SR o),
7287{«12@1 MMEanaBsQ?a%%MH )'5. 89 gAgoq'(dZH)zm 7. f/g (m

( ESI ?hqﬂazbéfybc fSld’("I‘(ﬂSI-‘I)OﬂVf(’ﬁﬁdéo dher sodip salt by dligsalaon in MeCN
(0(353ﬂ91‘1’_§ hi@theh gdﬁlﬁgn %?g Icy ?ﬁlaﬁp?% (g ue(zuslgl itol) n%c%tlgla g\lvl())mm

hen a I'on ©

Tl sohvmowasmmdfogrlydmﬁmaﬁon hefaalivende &@gdeﬁlHQYlf}j by
| yophilization to afford the title conpound (12)

Exanpl e 9: Benzyl
4-f?p0/cl ohexanezar bo {%l?%}) rb nylam nol - (3R)-(4-c

hi oropl i enyl ) - but ano w ng the procedure
ozyimetinaty)oapb SRY-(REhKrypldhyl)-butanoate (15)

8%?2&"@3@%?% HS OB e a%%a'n%h:z eplacingonizaoid with n-butyri
acid, 39rh%mﬂ1%1(ﬁ§3w%§’%bta\21 @21[?;%%% (ggﬁgs%gh@{ 9 A@b% kt‘,'_%]f—l) 1.63
(rn AH), 2130, 71), 2264)(m,5Hl)22 W(m BH) BB, (nf 268, ima (@HH), 4.91

%@ é@m % 0: Sodi um
(b’&s{f%&:él K eééétﬁ&% t%@ﬁ&ﬁ@émbaﬂyl ani nol - (3RV( 4- ch

| or ophenyl ) -butano ate (14) Follow ng the procedure of

Exanpl e 6 and repl aci ng conpound (9) w th conpound

(13) afforded the prBgumpld 12:iSo8iuh Ot onated acid form

400 yield H NVR ( 4CﬂT|VFE):d120140(m
3 ; N ¥ oate@

35%‘%‘% e pf’“@é‘m%%%ﬂe 516 %@%%fsm%%@% i
cofnpbif)d (15)|'bﬁomlaa1 Bexyrbdurt acitdpronmaanvidrfbad it @o% eld. 'H
N@g&mﬁs% %”\gé dissolution in MeCN (0.5 m_;_g t hen
h 18P Midgke e NM:@ el @q@f@, 3.33i(t RHIGhH T ani Ziﬁ)
at
300 PP 2T e 18R BRIOMBE S ORI AR D EE i, BER
(ESD P?(/B&i@twm{diyrret hoxy) car bonyl am nol- (3R) - (4-chlor oph
eny l1“)1163 car oxy i%t aecgd vlvgg converted to the sodium salt by dissolution in MeCN

(0.5 mL) and then addition of aqueous NaHCO; (1 equiv.) with sonication for 10 min.
The solvent was removed by lyophilization to afford the title compound (16).

Example 13: Benzyl
4-[(Isobutanoyloxymethoxy)carbonylamino]-(3R)-(4-chlorophenyl)-butanoate
an
Following the procedure of Example 5 and replacing acetic acid with
isobutyric acid, compound (17) was obtained in 22% yield. 'H NMR (CDCls, 400
MHz): §1.15 (m, 6H), 2.55 (m, 1H), 2.62 (dd, 1H), 2.72 (dd, T = 1H), 3.33 (m, 2H),
3.48 (m, 1H), 4.83 (br. s, 1H), 4.99 (s, 2H), 5.65 (s, 2H), 7.06-7.30 (m, SH).
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Fol | owi ng the procedure of Exanple 5 and repl acing
acetic acid with n-butyric acid, conpound (15) was
wobdoaionmds H NVR (CDC , 400 MHz): d 0.93 (t, Be&d/wsHoed27330
(m 2H), 2.30 (t, 2H), 2.64 (m IH, 2.74 (m |H),
3.33 (m 2H), 3.49 ( br. s, IH, 5.00 (s,
2H), 5.65 (m 2H), q‘%‘éh';")'%‘f( aigg Exanpl e 12
sebatanoyloxymethoxy)carbonylaminol-(3R)-(4-chloro hen D-butanoate

4-[ (But anoyl oxynet hoxy) car bonyl'am nolI- - or op
enyl ) - butanoate (16) Foll 0\ﬂl§ig the procedure of

EX 2R i i campound .
(15) affor%egp&%gh%%o et S?afﬂﬁa?mﬁogﬁﬁ?@f‘%lmn

compoa0dq 1) effdrded tMRo DG its pﬁﬁ&laltédza)ad fbrfd. 19430% y1eﬁ1|'|)1

Noggp (LIS ANy S 1565 . 240 410, 8178 0w 4FD 2495 am, 250,
> MR P s T T M7 (62 B2 (2 20 Bt Y RS s e

3561]§5(M-il’11)| on in I\/ECN (0.5 nL) and then addition of

aqu g’%‘t" é UIV) Wi .th sonication for 10 mn.
The Igacid & %lavewd i1, thsrspeiugpsalidry dissoktioprid MeCN

g eI bl Ca0pL1, s Py g

T h@p‘hbwyt yasyemanehbe lyoplizEodd tovuffmgd thedtitlercoagduné (18).
Exanple 5 and replacing acetic acid with i sobutyrl c
aci d, conpound (17) was obtained in 22%yvyield. HNW
(CDA , 400 MHz): ﬂ_;xg,g (enj56j;|)mz .55 (m IH, 2.62
(dd. IH), 272(dd P m 2H), 3.48 (m
S £ Arg d)-bidtdnoate (19)

. o °ﬁ°§'91é$ %}ﬁ% ylFrSP%%Wéééb%ﬁﬁ@ﬁ?lﬂ%f#@ﬁﬂd(w RivgHe
amdpbtﬁﬂp!d%b%l%ﬁ@@t&)teﬁﬂ&) inF3eh PMdId H RRIreronedusso MHZ)

npl e 6 and repl aci ng conpound (9) wth conpound

d 1( 1177§s 2y, 3rededdy 6r7@c(dd,t1H)n343B£(Hp2HD Grdt @ul, EE), d.88abm,

1}1‘%“56@9@’ ¥HF|>§?65§| }%2 rﬂ% (m391§)5 (m 2E|) N é65(1m( m6H)

5.03 (br. t, 5.67 (s, 2H), 7.12 (d, 2H),
726(d 2H) . I\/B(ESI) mz 356.15 (MH . The
carboxylic acid was Empktléd&)_ém_me sodi um sal t by

a o t Vi Olg]utanoate 20)

Following the procedure of Example 6 and replacing compound (9) with
compound (19) afforded the product in its protonated acid form in 75% yield. 'H
NMR (CDCls, 400 MHz): 8 1.19 (s, 9H), 2.60 (dd, 1H), 2.68 (dd, 1H), 3.34 (m, 2H),
3.51 (m, 1H), 5.01 (br. t, 1H), 5.66 (s, 2H), 7.11 (m, 2H), 7.26 (m, 2H). MS (ESI) m/z
370.22 (M-H)".

The carboxylic acid was converted to the sodium salt by dissolution in MeCN
(0.5 mL) and then addition of aqueous NaHCO; (1 equiv.) with sonication for 10 min.
The solvent was removed by lyophilization to afford the title compound (20).
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The sol vent was renoved by |yophilization to afford
the title conpound (18). Exanple 15: Benzyl

wd29o5Rimas oyl oxymet hoxy) car bonyl am nol- (3R) - (4pChUszIOPH27330
enyl)-butanoate (19) Follow ng the procedure of
Exanpl e 5 and repl aciigﬁ aget kc acidq wth pivalic acid,
conpound (19) was obt ield. HNW (CDC
4 .

3 = n hildbphehrvRbd@foate @
5. 00T 3 stizgeq) SusBers IS comppund/(10 6900 188, 3.6 n9RY1) IrEHABh €50
e st A PR H ko 52 3 T Fosabing

mixéury Was Btitrad gl % (20)a Felr seltiog wab Bbiﬂfrféde dqueg of

1% %e 6 and re IaC| ng conpound wth co ound
“treo-aft %‘F}d@@w lospRommate (Hid mes2 Véltl@ﬁ]étﬂé@ izo(lfr@pras

adgg% %tﬁf/ '581 gl)on E{élj}%qgatgo g or %h@d%%ﬁo% Jfﬁg g%ftl%rt%mture

Wasl-d)ﬂ,uteil With (BEClst wadhiedl ; Wlﬂn. Gfic(awid s?tﬂ-i)uon?an]ilbr{rm theidfried over
.26 .. MB S m.z 370. 22
m%%‘%%wmﬂa&e&l%% flc%ﬁ Selient g qu%og'@ fbﬁqtlélﬁ cpmpggund (21)

IS EEARARE SrL posin EeR Dy fo

3H)h&.08 Gd\3E0; 2viagm; eHneest (i, 1§y ptid (ndammpa %qngammss (m,

h itle d 0 e _17: Ben
Hilh ?@b (ot F’o]rcf&?gﬁg Ef’gi'ﬁ) %:%‘Eg‘gﬁ%)aﬁ*pﬁﬂl 3-0(@[R)91‘{)4 chl or ophe
nyl)-butanoate (21) To a stirred suspension of
conpound (7) (900 ng, 2.64 mmol) in (50 nL) at 0 C was
added N-net hyl norphoIExnm[(lé)l&'Eﬂz,y_8 82 nmmol ). The
. d cl ear

4 Acet 3in ) ‘ hloyopheny nyl)-butanoate (22)
chi oo wlﬂ@dxﬁof(cfd;ﬁﬂ)oﬂﬁd (2212 Z2746Pﬁ§| 0. 561%9@)@@(:}&;@15}‘{0(:5 Was

added and the solution stirred

wasgdilebadetig ﬁmdm 82 ndadt mnﬂlmndrl%nmlsylmorphoéue m 8hmL, 2.8

iy ARG B A B B s

theholaeditutédwitA CIRCa| vasidduedessivdly mthc\&moqo?h 4 éausasog

air of diastereoners (932 ng, 80%
Na%.@(? odutgpng dilytg citgepeid solgpioy and Brige, tignidyiedmyver qughydrpu@4

NSl B e il ey z;ﬁ@é‘y(tﬂg <83 P e v st

chionfifegta@y ¢msili@Hfel, dixtagphieh 4 §radRen sy 10% -20% ethyl acetate in
he:éqq%(tg gﬁ’?‘iﬂtﬁﬁ Iflé g«?rgtgé)&(n)&)(%%)r e%oangallra cr>rtl' ({llgslter(egn?ars ((?200 Irllllg?érlg%)

'"H NMR (CDCls, 400 MHz): §0.92 (m, 6H), 2.10 (m, 4H), 2.75 (m, 2H), 3.45 (m,
3H), 4.68 (br. s, 1H), 5.00 (s, 2H), 6.4 (m, 1H), 7.02-7.33 (m, 9H).

Example 19: Sodium
4-[(1-Acetoxyisobutoxy)carbonylamino]-(3R)-(4-chlorophenyl)-butanoate (23)

Following the procedure of Example 6 and replacing compound (9) with
compound (22), the product in protonated acid form was obtained as a pair of
diastereomers. 'H NMR (CDCls, 400 MHz): § 0.92 (m, 6H), 1.93 (m, 1H), 2.05 (s,
3H), 2.65 (m, 2H), 3.33 (m, 2H), 3.49 (m, 1H), 4.70 (br. s., 1H), 6.50 (m, 1H), 7.10
(m, 2H), 7.26 (m, 2H). MS (ESI) m/z 370.20 (M-H)".
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To a solution of conmpound (21) (246 ng, 0.561 nmmol) in
CHdA (0.5 n) was added acetic acid (0.32 nL, 5.61

wonwispianas N- net hyl nor phol i ne (0. 31 rrL 2. 8 mpC)/USHio€027330
resulting mxture was stirred for 48 at room

te h J-eaction W th
kit Gt 28 VV&*WOWF@G&?‘&So%iw/g%{é@é@agolutmn InSrecN
(0sSoini) aﬂﬂlthedlaﬂd&h@n of hqdeﬁus”:leHC@} l(ueh@e. )aﬁdl &waﬁon 4290 min.
drlogd over anhydrous Na S 4. After renoval
Nt WehTeRaRyiee bydyephilication ko sfferd g title @cdnﬂzqunﬂl(&%)h
chromat ography on silica gel, eluting with a gradient
of 10% -20% et hyl acetate in hexane to afford the

title compound (22) dexanplaiz0: Bénglilast ereoners (120
69) . NMR(' 4001NHZ) 0,92 (m 6H) 2. 10

500(s' 2H), 644 (m IH)02 7 33 (m 9H) Exarrple
19: Sodi um
4- f (To psadtizoy o Saimytoury (213 (hbmyg, autil Aadmdl3 R) isO¥utehd aridpms

mE 0 T RSt neiy o et 5] i A ersbiies the
mixBdd ovér’ﬁﬁghp RO, tlhé’keﬁ’cft%%%ﬁﬁ’g W%Q 'd%%t%ﬁ Wh"%lg %ﬁésﬂgdj

as a pair of diastereomners.
sugseg:qulphw@]-}yatell 16% z(qmpousmaHQO@ Sol(uson 2id) brnﬁ il thesn, dried

V‘%}_%\Wy?ro%@ %%047 }_%gersrﬁfﬁ%ﬁ%rgf thie% %{7}9 y&yo t%tl lggp}_gnppﬂ_tgl
B Fa2ibtiikdHs a JhiLoLEANE¥IhES (B0 h%NV@%) C*}mmqe‘d@,ht}@

sodi um salt by dissolution in and t hen

MHala. éi P-8h (et 6 debb@n,r@ﬂcl 86 (m, bHDJ|2v549 (i er) 2.68i(mal HyrR.73

h d y | iz
B st el S b i Eﬂﬁré‘m@ﬁ@f(sz ?ﬁ 65%%4 055! 07§ae§r‘51§?
9H¢}, [ (1-1sobutanoyl oxyi sobut oxy) car bonyl ammol- (3R) - (4-ch
| or ophenvl) - butanoate (24) To a solution of conpound
(21) (50 ng, 0.1 4 mmol) in isobutyric acid (0.5 ni,
5.39 mmol ) was added Iﬁgfh%lv rphol i ne (0.57 mmol).
After stlrrlngthe mx t at 50 C, the

4-K(bdodhiuban owiletyis ¢hirbui Aamih s]N3RYLE cRlorpB&RA)-butanoate
successi vel y W|th wat er, 10% aqueous solutron
and brine and then dried o#8} anhydrous After renoval

of FBﬁo@Hﬁg"tﬁ@brchdM@?f"gxmﬁsélg 6lalnily %gﬁﬁ%g&ﬂpo%g%) V\ﬁﬁ

obtained as a palr o er eormer
comlwur(dCCDGj the prOGudvtitz protahabeddtid fdsrmﬁirﬁs obianle?i a(srﬁl B,

dlaptpﬁeongar%l:p 5(}&& yléﬂ.q; 411%1%@1 }_&,];)Ch;.ﬁoo M&%@ @5)(92 @,n QIL{» 1.16 (m,

6HS, 1297 (D 1E) 51294 (o, 38, 858 (m, 31), 6.50 (4, 1H), 7.10 (d, 2H), 7.27
(d, 2H). MS (EST) m/z 398.18 (M-H)"

The carboxylic acid was converted to the sodium salt by dissolution in MeCN

(0.5 mL) and then addition of aqueous NaHCO; (1 equiv.) with sonication for 10 min.

The solvent was removed by lyophilization to afford the title compound (25).
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9H). Exanple 2 : Sodium

4-1 (I -1 sobut anoyl oxyi sobut oxy) car bonyl am nol - (3R)-(4-c
wobasophienyl ) - bttt anoate (25) Foll ow ng the prPCEUS2084/027330

of Exanple 6 and replacing conpound (9) with conpound

(24), the product in rotolnakze aci,d form was obtai ned

as a pair of diastere e |eId. H NWVR (CDA

490 -Bhanoylbx®is8Bu carhonylanifho chldréphen -thﬁnoate

251274(m3H) 3.33 (m

(d, 2H), 7.27 (d, 2H). M5 (2®1) mfz 398.18 (MH . The

G D 0 S A BB v

n-bufyso asidNdei@ifle(compauind/ (26) wiat bbtaimed agat ipair of dfasfb@aomdiis (90

mErD%P) 1 FRbBhoRRE: é@fﬂtﬁ&%@? h('z'z' fﬁéi}%(& o %6 m, 110,
roé‘hbﬁﬁ’?%@gﬁ?&f@%%)ﬂ%ﬁ 2 hg ik ptocﬁg% %o(ﬁhl 0

1HBx &15p (=, 2H),eh06-7e81 (&G OHY. | sobutyric acid with
ft-butyric acid, the title conpound (26) was obtai ned
as a pair of diastereoners (90 ng, 80%. HNVR (CDO
400 MHz): d0.92(m‘§9—%q)lelz:g 1.96 (m IH),
2.27 (m 2H), 2.61 (m %—m IH) 3.32 (m
21 ; Bidtadi 8ylonyisolbiltox Wedkh o Iamis o]-{38)-(46cHiSrophenVidbutanoate
7.06-7.28 (m 9H). Exanple 23: Sodium
4-[ (1 - BM anoyl oxyi sobt tt ox 7 rbonyl am nol - (3R)-(4-chlo
r oph&yi (
e R PRl el b REREEH B
cofr@@)md (269, the priviutt inrpratondtehatié toracwas blsninedvasa phit af ned

cisggaSosey in 3% 2580 SR Epcds Pipagy b qg'gém( D15 (.
219, £36 %@@2’%9.2%3% Zasih o0 28y (3-,5§31115 s bk ¢ 435
6400 £, 1 1, 305, 726 (A2F) MSTUES [pta98)34 013D, e
t n
(o Sricithoiis ASH S aPTeaAt i T Fowaos e o MgCN
(O\Mrﬁﬁ) afth&RhdBHod of aQT:I:IQOL[E] NbHAOE Séqu@g%mH@gm%gt%hVﬁg 18 ¥nin.

| yophilization to afford the t| e conpoun
The solvent was removed by lyophilization to afford the title compound (27).

Example 24: Benzyl
4-[(1-Chloroethoxy)carbonylamino]-(3R)-(4-chlorophenyl)-butanoate (28)

Following the procedure of Example 17 and replacing
1-chloro-2-methylpropyl chloroformate with 1-chloroethyl chloroformate, the title
compound (28) was obtained as a pair of diastereomers in 67% yield. "H NMR
(CDCls, 400 MHz): §1.71 (d, 3H), 2.63 (dd, 1H), 2.73 (dd, 1H), 3.32 (m, 2H), 3.49
(m, 1H), 5.00 (m, 3H), 6.48 (q, 1H), 7.07 (d, 2H), 7.14-7.28 (m, 7H).

Example 25: Benzyl
4-[(1-Acetoxyethoxy)carbonylamino]-(3R)-(4-chlorophenyl)-butanoate (29)
To a stirred solution of compound (28) (183 mg, 0.446 mmol) in CH,Cl, (5
ml) was added acetic acid (0.26 mL, 4.46 mmol) and N-methylmorpholine (0.25 mL,
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Exanpl e 24: Benzyl
4-f (I - Chl or oet hoxy) car bonyl am nol- (3R) - (4-chl or ophenyl

w0 2tms0aneat e (28) Fol |l owi ng the procedure of ErRempk®04/027330
and replacing |- chloro 2-met hyl propyl chl orof ormat e

2. ?’3 g?n(\;/\% %Bh %éjl%g ?J&I::f?&?&%&ﬁﬁ?;t\%s s'ﬁFr%d tajt 1too%1 f:erolﬁ}%%g for 48

obt ai ne er eonmers
h.yTld ohixthteNiR c(llﬁm with (D!BECM—W)ished sticcédsitely w'iﬂi)wat@r 68%

%1%@@7}(1%_2[(3@;?(?1%? (tla‘1|_12q, ‘[lben djpeé ?V%rea%gﬂ])ous Nalg)g zfg%er
refrmv?l dBthe S1PIR) rﬁv&@o fHe n Ye was I:g)(l)]ilﬁf% IB?, ﬂ(aih omato zg)r%;f on

Acet oxyet hoxy) car 'oro
siliga gwlitcdutoey witlh 2 gradiant af t@%r—i@xﬂ etinll atétan iwhexxmepe affokd the

titgzcg{r?pp%gg (%%’(36 %é)éfrrrﬂf e %@11}{;1}%&}9&%%7%) m (d(,eDCh, 400
MEZFES 1V 11R, Bﬁl{) 208 1{1031%55 2184 (fn, 480) 919D Q"a fﬂf gg%e(m 2H), 3.49

resulting reaétion mxtlre was stirre
(nt, i) e4.82 (bres,f1df), 480lGs, 2 o.M ghutle), RS (di, 26t 1Wi7td8 (m, 7H).
CH2C 2, washed successively with water, 10% aqueous
solution and brine, then dried over anhydrous After
removal of the sol velixahfpl¢/86:Udidie resi due was
pur| fi ed by fI ash chromat ograp‘h_ﬂ silica gel,
A d . m ]

AL SRR B0 bl

coinp‘bim& @ %3&1)3 pro”du@ﬁm(l fr&b%ate@ adid f&rﬁ’ﬁ \évh%'%bta%e& és &l;ﬁblr of
d@t@gor(lgrs ip §I7% 3eelvl4 I(IrNMRHyJDCils,ﬂ@O (MHZE H 1.42 (7 3171) 2802 (m,

368 O, LTS e Sron ity PEh A D 50 O 6 Uiy

nd, t I 3 Exanpl e
( hﬂbﬂeg?ggl%{Lg?rzp(ggr%gg\(/\ggm(v]\%glﬁmconpound (29), the

pr odthetcarpxiviig agid otas waneaicd ¢o thefsodimwaedt b}bdlasorh@wnas MeCN

(O%;‘) Qr[di t% ﬁa&ﬁﬁgﬁ) gﬁéque%us&ga}{%ég gi’_ﬁqul‘é) Jath s gﬂqc)%lﬁﬂ foiqginm.
THersolvietd) wa§re&&>v(eﬁby2§’®phlh?zat4&1 {omffordfihe tﬂ:le&%nﬁhﬁmd 230 ) H),
6.74 (m IH), 7.13 (m 2H), 7.27 (m 2H). M5 (ESI) nfz
342.24 (MH . The car boxylic acid was converted to
the sodiumsalt by digg MeCN (0.5 niL) and
t hen addition of aquéous Iﬂé%qw V.) with
4 ﬂnBumnwm)dvethoie)cﬁrlrbanéflﬁﬁmM 3R)|3(4-dlﬁ3rd|ﬂimvli)d)lh¥noate (31)
| yoﬁﬁllg{)v%% Ih%gaﬁ(t}c}%pl?rfefo Eigcartnpl% ZtSI efnderelg:lgggg lajtcr:]e%c a010(? with

z t |
n ‘61uet%1§1/é a§% tt?tg g%llg g?ﬁéﬁ%ﬂﬁg@if@&b&ﬁﬂﬁhmsﬂé’ﬁmﬁ 3RiadtérebHey @89
mg, 68%). "H NMR (CDCls, 400 MHz): & 0.94 (m, 3H), 1.42 (m, 3H), 1.64 (m, 2H),
2.27 (m, 2H), 2.60 (m, 1H), 2.71 (m, 1H), 3.3 (m, 2H), 3.50 (m, 1H), 4.80 (br. s,

1H), 5.00 (s, 2H), 6.75 (m, 1H), 7.11 (d, 2H), 7.15-7.28 (m, 7H).

Example 28: Sodium
4-[(1-Butanoyloxyethoxy)carbonylamino]-(3R)-(4-chlorophenyl)-butanoate (32)

Following the procedure of Example 6 and replacing compound (9) with
compound (31), the product in its protonated acid form was obtained as a pair of

diastereomers in 75% yield. "H NMR (CDCls, 400 MHz): & 0.94 (m, 3H), 1.42 (m,
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Fol |l owi ng the procedure of Exanple 25 and repl aci ng
acetic acid wwth Hbutyric acid, the title conpound

W@ 2dop/onas3 obt ai ned as a pair of di astereoners PaD9SIH4/027330
68%. HNWR (CDA , 400 MHz): d 0.94 (m 3H), 1.42 (m

4 0 7

Sl By s 28 Yo &) 1%”27&;8 WiEG-Aih. 0. F5p
1H), @®2((br. s2H), 66757Gn,(1H), 7.1 (d, 2ZE)17.09 (d, 2HH). Ms 1BS1§-#e8370.27

7H). Exanple 28: Sodium
( 'ﬂ)( - But anoyl oxyet hoxy) car bonyl am nol- (3R) - (4-chlorop

heny (=T

Tﬁee &%‘E%{}%@ raelp()i \ﬁ%sl) Cr?glg%:%éraripv% s éégg.sn? LAk ﬁ§’ Hfs?ol&ﬂon in MeCN

(0(33111)4) anhtheprddition of aqudoss PaHCOR A1 edumo ivel th mhmam for 10 min.
in 75%vyield,  H

bt ai ned as a i,r ofdastere
Tﬁw?ﬁt s Terg) ‘%ﬁmzlyopla ihtign 1q rértble title gompopngyE2).
1.64 (m 2H), 2.27 (m 2H), 2.60 (m IH, 2.71 (m
IH, 3.31 (m 2H), 3.50 (m IH, 4.82 (br. s, IH),
6.75 (m IH, 7.11 (d?,xamlgezqm 2H). Ms (ESI) niz
h .

addi tion of aqueous I\IaHC(B(_/g_jtl eqw V. ).WI th sonl cation
for 10 mn. The sol vent was rermved@& yophi li zati on
to af9 asespepson pf Révaél@ﬁ?;ﬁmdﬁoc@mde( ms é429nmsadm GiCl2

o PR P RO R '

clﬂca'otrhuﬁhﬂmﬂdrmrm @3 1,(C300. ZBQnL,l?- 2y nﬂﬂfﬁl} ) ThereSiiBke Zeadtio® C
saddedtrletgig{(lamne . 6.4 mol) and a N
migbirg yas §tiged sty &rrhor@tnh‘}!eg Waéﬁédq‘dn CH2C 2 (3.23 ni,

1-gstoglgta%5§?$)2yeth-gh % ﬁlﬁ%ﬁﬁ%ﬂ%ﬂ@ﬂ%&éﬂ% 6599 HYQ )it%rrﬁm‘@@spr&}a!r&f a%d

or mn
dekseritsedtin Gailop leoady, &1 By Patét-Ayipl rRubh209B/0¢ 263980 &t €HEGIE7 The

Y 94 mmol , .prepared as descr n Gllop et_al
refign TP oA SO Bp (SRR ST a0: (mopeHneby LOHS) and

oRFAL TS WA 8%, RS ESPRERL o

vsiNaSOu. Afteriremavildf sadverttiio meawdtheresidye wmlpldrﬁedd)y

Af. | |
ﬂaﬁﬁgﬁl‘a’ et it ed R S onEd byt Sy P -sitiopBsnol,
th&lewith 209 étﬂﬁ dobtiafd inWek dheGhlaffoid b BFIRIVE! iR 1@'&61@9&@&‘ 8¢id form

then with 20% et hyl acetate in hexane to af
asprpaihedidiasterédngerp (0omat 26 )ad HINFR GGBC]ap@OOrMHz) 6 1 13 (m,

6P§f féf)‘zt CLARRL S b 18, 187 (&, SR T8 5 3505 5 & (m,
1H), 4.89 (br. s, 1H), 6.72 (q, 1H), 7.11 (d, 2H), 7.26 (d, 2H). MS (ESI) m/z 370.15
(M-H)".

The carboxylic acid was converted to the sodium salt by dissolution in MeCN

(0.5 mL) and then addition of aqueous NaHCOj; (1 equiv.) with sonication for 10 min.
The solvent was removed by lyophilization to afford the title compound (33).
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6H), 1.40 (m 3H), 2.51 (m IH), 2.57 (dd, IH, 2.71

(dd, IH, 3.32 (m 2H), 3.47 (m IH), 4.89 (br. s,
wobhosode1é2 (g, IH), 7.11 (d, 2H), 7.26 (d, 2H)PCMBS2004/027330

(ESI) mz 370.15 (MH . The carb_oxyl:c acid Wai/bCl\l

converted t le di SSO lan in

(0. 5 rrL) anéEx{aErg)léﬁﬁi 9.“3‘%%% aq hesigot Sod) v) W th

o YXJOXI¥ ke a Blod nxA i 9

I o h|||zat|on to afford the title conpound
(gBI)o Exanpl e 30: Asynnegi“v?-&%ﬁrﬁiﬁem s of Sodi um
4-{f (1 S)-1sobut anoyl oxyet hoxyl-carbonyl am no}-(3R) - (4-
chl oroplienyl) -butanoate (34) Step A Synthesis of
4- |[(I S)- | sobut anov| @’thpAy&ntlhmsﬂam no}-(3R)-(4-chlo

| uti.on of
1»h.lnronheml)rbutanmc

|n(10 rrL) at Ovaas adgbﬁ.qh trop eny chloroforrrate
(336_ng 1.67 nnnl; yri dine 135 m., 1.67 nmol) and
4- di TReR FRIVERR SIAS hmq?rﬁéyﬂemethglpemaMmm (P00 Tige 1.67 mmol) in

Ul C.for
Ol B 0 MB kB EpE beroitrBia Gl merhd7 mmon)
pyridaet(DAAS Ml UG emRs) dnﬁelﬂdlﬂfédgﬁﬂalhﬁoﬂyﬁdiﬁ@@]%gm 5 mmol).
cont I.ni ng R-bacl of en ?rochl oride (500 ng,
BTt IMEwE vyas SETRY F“’s Gfe 1(12 tigen allepieyl tam@rm to room

The reaction
teﬂ&%ﬁ‘@@ﬁ ORI, (et lichie (B fen Bhaddlto i GERG, oo
con]atﬂmgﬂl-b@blofemh&ilnmhlcmﬂbc(é%mgel W7 tihrh 1) vm(ﬁbmlﬁ&ﬁ@lsﬂane

CBFERESD eRiieliBhinG .0 Fhg o a8 ZC' “Byeigpction was
stifred b BbmaABmARd e FR A, 1dn d&x oSy @@f @%ﬁ%& (%elgéalvely

crude product was purifi prepar
Wity weter 10Ynasmeeis N&5¢04 8dl0tiony dllatb%)mc Hciﬂl\ﬁhitﬁlﬁ@nd brii@Cthen

2. 60
dn%@élf?rﬂgh};ﬁgs% zrﬁozg%ﬁer %lo&ﬁnﬁ%ovaés%@e(smvem_?n vacuo,
theg;:Sr%@el%Iﬁdudt In)as pﬁl‘sltﬁg% ng %yﬁl)ﬁttor{e é“.%‘?wg%s(; dod {jﬁﬁ 35230

mggtdYed. oH&lMﬁB)(CE@ﬁﬁﬁQMHE)ar&)bﬁ@ (BEDI. 12 &R)3H)41 Fe] ') r31{)

2 DTRH  b R D i 26 {3 1) S42 6 @l 3o e

7.2642h, 0H). Mgﬁ(@gn%%;;alml\mhl or oper benzoic acid (174
ny,

Step B: Synthesis of Sodium

4-{[(1S)-Isobutanoyloxvethoxy]carbonylamino}-(3R)-(4-chlorophenyl)-butanoate
(B4
To a solution of compound (35) (179 mg, 0.503 mmol) in CH,Cl, (5mL)at0
°C was added NaHCOs (42 mg, 0.503 mmol) and m-chloroperbenzoic acid (174 mg,

1.00 mmol). The resulting suspension was stirred at 0 °C to room temperature for 24
h, then an additional aliquot of m-chloroperbenzoic acid (174 mg, 1.00 mmol) was
added to the reaction. The mixture was allowed to stir at room temperature for a
further 24 h, then diluted with CH,Cl,, filtered through a pad of Celite, and the filtrate
washed with water and brine, then dried over anhydrous Na,SO4. After filtration and '

removal of the solvent in vacuo, the crude product was purified by preparatory
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1.00 mmol ). The resulting suspension was stirred at 0
Cto roomtenperature for 24 h, then an additi onal

wa@bkegwoiie®f r-chl oroperbenzoic acid (174 ny, 1pODURTIOHH27330
was added to the reaction. The m xture was aIIovved to

ther 2
LM A TR ARl A Sl b e o
% h e Hf MR 1
Py e ARSI L5 U ol b St
1H)e?ré\%1id olfH)t #d0 &, 1B 3. meazﬁb 3.30K(en, dE) e 9 (lad s NG5 2

f t duct i
<q?¥@p'ro G TR s MR e b S Ml P eorer (24
ny, ”ﬂltéo,@arbdﬂbdhﬂac(ldl@@h céﬁkEbrtMIlZd theGodiukbsditchy (ﬁ@olu(tilon“iﬁ MeCN

,..2.59 (dd,
© (SIJFL) ng@ dlé?—!) 5 asluS@lS(Niqu?Q) ?1 ﬁqtmld,) with.sosicatiod) for 10 min.
m
R NG I‘E%m.vzdr%%l%?%o 7 & AR e conlBrb By
the sodium salt by dissol utlon in MeCN (0.5 n) and

then addition of aquERdsmpld3Béngzyl W th sonication
fo O m n.  The so| vent was rem)ved by | yophl l'ization
‘= MY CHLOXY)Garpon L.;.J..!.' Hr(3RRA4-ch oy eplitnyl)HutaBe aiEQBSL

a1 ("_["oba{lj%ﬁafﬁgg%e PRSILARERAATIDS OBnbib SR AROR E)

wag ggglec(m@ﬂlm@;ld (1. 2Pg, it l)‘lmoﬂl) éﬂdm-(rfietmdbno)‘gﬂﬁ)hﬁé d®d mI, 6.05

R o T it et Sompcise W Sbrerioft °C Gickhgers. The
redc@6n hiixteb WRAG QT Wwith X f scetiiS Sv@agh{(f ﬁféc@s&w@ﬂr \%{d& Watef’glo %

hours. The reaction mx ure wa uted wt
aqupoas MablCQwsohvion snd buss ithel driad dver watydrous NS QU mugs

ror el O PP B Vet i s PeBed b ?la%hyegl{xg%ﬁm@frép%@a
siliby g¢l| elating Wit B QHERRITS- 10, Sthiyi Q&tﬂ@ 1 hekhtd JonG; o?ﬁ tﬂ% title

gr adi ent of 5-10% et hyl acetafe in hexane to a
Comh@m (BPascapayorfiiiastasymers (252pair 4496). dEENMER ecan@n3s4oo

w38 1 it S A3 QAR i D s
ke e ki ?z?%m eiitrs 7

Sodi um

4-f (1 -Pi val oyl et hox ara -(3R)-(4-chl orophen

yI)-gut an?ate (36) é?(ﬁ m 6% N ocedure %%aExaEBI e
iv: éh b)) cHIPOROLANSInO (3 13 AN

in Its protonated aci orm was S%E'n'gllogga'saa)

pal ‘9‘1’11 thag Hsrrspcsdaresofifxaneds §ed teplasingvRo(poDa (9) wWidiD
corficgha (85 b gddist oyt b 3l ot kg ug 8 Beiyar
diadt¢fpmers iBZ76¢41yield. 'H NMR (CDCls, 400 MHz): 6 1.16 (s, 3H), 1.18 (s,
6H), 1.40(d, 3H), 2.59 (dd, 1H), 3.31 (m, 2H), 3.48 (m, 1H), 3.70 (dd, 1H), 4.82 (m,
1H), 6.70 (m, 1H), 7.12 (d, 2H), 7.26 (d, 2H). MS (ESI) m/z 384.18 (M-H)".
The carboxylic acid was converted to the sodium salt by dissolution in MeCN
(0.5 mL) and then addition of aqueous NaHCO; (1 eq.) with sonication for 10 min.

The solvent was removed by lyophilization to afford the title compound (36).
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IH, 6.70 (m IH, 7.12 (d, 2H), 7.26 (d, 2H). M5

(ESI) mz 384.18 (MH) . The carboxylic acid was
weoemseidlesl to the sodium salt by dissol ution i PCMES04/027330

(0.5 nmL) and then addition of agueous NaHCO (1 eq.)

with sonication for Spl vent was renoved by
| yophilization to afforglx?ﬁlg]-?%'lsiel’é&mound

(BH)-Exdohdxylcasb oiBdowdthoxy)carbonylamino]-(3R)-(4-chlorophenvl)-
44(1 - Cvcl ohexyl car bonyl oxyet oxy car bonvlanmo -(4-C
hl or ophenyl ) - butanoate ( eaB3@irred sol ution of

ConPRYR gtk @BAolktRA FBm EF@@(Z@E kégioznig,glgiﬁn‘iog) %ﬁﬂ? mL)

added cyclohexanecarbo y
wasi added yydmxmmtuoyylmmqw 0l.561g, (014 miol) £4d05 mmol ),

NP REe GRS & t'onl)%rﬁezearmﬁiag?e%%{oggngé hwas
Wre was
stiffel it 4?@?&&@ ho‘ﬁ'?ssr"lqﬁ,l réé&Bﬁﬁﬁﬁf‘ﬁ% ea\@ztltﬁre’tlﬁég <tate,

aqueous sol ution and brine r|e over an
W%ﬁh@cbﬁ%ucp@qswm with watsrvid¥t aqueousdaBCQshelutieniadd (brmB,Sthen dried

N T T
byt oBrohtatedrisHychri shl@cat gel | eﬁltﬁ%%w ) g‘raﬁ%} of§- 18 69%1) a%gtélte

gl astereoners (348 /g
in hexape torpifandythe gtlggor(lmungm ) ak. aaﬁ_an(qﬁdlaslt@reomeﬂ‘ﬁé(&mg, 57%).

AR o Mgty 138 Ayl hao fiy i 16 quin 1 g,
2H¢}, 085 (na, 2}Z)L,I)z,246(n7 3H).61 Ha, 170779 (8 16035 Pm, ﬁ%aﬁ'%?m

IHM ?<P (@/@L SHYAA%r Bk 0178 X e tlHOXY. 9128y 98D nol - (3R) -
(4-chl orophenyl)- butanoate (38) Follow ng the
procedure of Exanple 6 and replacing conmpound (9) wth

compound (37), the pEpfipgle 340 Sbdfnpr Ot Onated acid form
opt ai ned as a alr o d| asferorrers in 38%yi eId H

1.63 (m IH), 174 (m, Ay (m 2H). 2.27 (m

IH), 2.59 (dd, IH), 2.1’%@&&4—, ©3.31 (m 2H), 3.48

( m Folfwing tHOprobedurelof Etdmpl6 6 4ad (réialadn:{% @orﬂpl_&ﬂad((d) wihD .
(ESI) mz 410, 21

COD&%‘?‘B’&@?) ﬁ‘@dEP@%ltwﬁtPé'ﬁeéd‘cldofoﬂnéva§@btaémd§élatpanwf

sl o SR o) PN A0 ot o,

5H) dl6Be(nt, NBs1 76 (my 2H), hy8d (nyQﬂH)| 2. Z&EﬂnODH? Q.5 (aar thy, hero (dd,
110, 3315 WB OS2 TRy, 4750 o 153y, 6.75 (g 1HD), 7.11 (d, 280), 725 (q,
2H). MS (BSI) m/z 410.21 (M-H) "

The carboxylic acid was converted to the sodium salt by dissolution in MeCN

(0.5 mL) and then addition of aqueous NaHCO3 (1 eq.) with sonication for 10 min.

The solvent was removed by lyophilization to afford the title compound (38).

Example 35: Benzyl
4-[(1-Benzoyloxyethoxy)carbonylamino]-(3R)-(4-chlorophenyl)-butanoate 39

Following the synthesis procedure for compound (37) and replacing
cyclohexanecarboxylic acid with benzoic acid, the title compound (39) was obtained

as a pair of diastereomers in 69% yield. 'H NMR (CDCls, 400 MHz): & 1.54 (q, 3H),
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4-[ (I - Benzoyl oxyet hoxy) car bonvl am nol- (3R) - (4-chl oroph
enyl ) -butanoate (39) Followi ng the synthesis procedure

wé esosoorpound (37) and repl aci ng cycl ohexanecarPoDxy100€/027330
acid with benzoic acid, the title conpound (39) was

2, @ngﬁ' Icl%zaﬁt @gm 9 (g1 RS féjpe,s,]ﬁ'-)l) 9@9% §1 ﬁﬁw o7 (s, 2m),

7. Ql e 1HJ,d7 27-H0)05 (B, amHo M.32¢h,, 21D, 482((m mﬁ})z 984%11922}@“

IH), 4.97 (s, 2H), 7.01 (q, IH), 7.27-7.05 (m
10H) 7.39 (m 2H), 7.52 (m IH) 7.98(m 2H) .
Exanpl e 36: Sodi um

4-1 (1 - Benzoyl oxyet hox;{) %36‘%01 (3R) - (4-chl oroph
ﬁ[ﬂdg._mml&ﬂdﬂboﬁﬂhhﬂm]“@mkm-cmmwﬂ) Blitanoate (40)

d I d 9 th d
30y OB bR ol st walea B ompRRLED vih

co??g%hd] @39) ABe m&ﬁbf inQfs p%t@ﬁe{t&[ &H@ S %83 (?%%%F%Qa EEL} [}'}VR

digstqrompgs in 54%8y1@hh HI-BBIMRB(OMIQ MOOIMH,Z) 75 056((g 3}1)%9 59 (m,

Hfhé glgmaéﬁf')i‘ 3%4)% TH). 6%%5') V7 i, \E5, t2\,1%1 2HTr7e25 (dd,

200 hoxybis, 284 d ﬂ@§ 332Ny, %H)eﬂ/lé gE§IE G580 1\%61—&}
i ssol'ution in en add
aquddgsarmHgithagid vag c;unwlbﬂ] tosﬂma |soaunma1tf‘tgzrd1§£1dﬁoﬂ in MECN

(0 ??ﬁ\f earht Ot%'bﬁ(%g 1((rh%€j a é}gﬁ%ﬂ{éé%%ft L) osoglfcgt%ndfog r1]8 min.
Thé-splventBeazeonsy b %gh@pzxﬁ&% bierayd ﬁf@tﬁf&%oﬁﬁb%é fzroﬁ.h' or

ophenyl ) - butanoate (41) To a stirred solutron o
compound (21) (0.634 g, 1.45 nmol) in THF (5 nL) was

added benzoic acid ( i 3 5 mol ) and

N- et hyl nor phol i ne (#—?@g—j?i;??—z-ﬁ. hol ), and the

4-6d B é1i70g10x@ ROb i Mty JEai® oHiyEarD |- SR |- 4391161'0 tafiGhte
hours. The reaction mxture was drfute

acetate, washed successiveidB with vvater 10% aqueous
Na I ' t

At ar Ol SRR G Bl ind 2B055 E 12 PPl S m)

Wap addeiditedzdiy aéﬂda(i; Heght afmimngl) apd W-@ethgirheBolaR) (0,73 g, 7.23
radi ent of 5% 10 ethyl acetate in

megelfand el Hhopin MV vCeBak et J0 foxdSahopes 1 Thef
reagﬂlﬁﬁﬁl?{tﬁ&r{%sﬁhﬁl@eda% }geth?l%@ata?_'gg@i%d( G?%sswiér%t}t wat)er 1B%

aquepys NaHED: (sniutlzm)and Bring) tifem driedovedantydfdus Nab‘BO4 4A88
7.18 (m 4H) 7.27

7 2
n{ov’al olve;,;\t H]Ova%f’r? tgy:gemdye Bgs %)Hﬁ‘lﬁft y ﬂgsl@r«ematography on
silied el Frafim ®itRA orRBeHt'615%-10 ethyl acet
4-1 (1 - Benzoyl oxy| sobut oxoy cgr %o%c\?lagen%nnhg)lmae tﬁ)aff(oﬁd ﬂlﬁltlﬂe
cowﬁ)(ﬂ)_qgmmdﬁtdeastereomers (0.59 g, 45%). 'H NMR (CDCl13, 400
MHz): 8 1.02 (m, 6H), 2.10 (m, 1H), 2.63 (m, 1H), 2.74 (m, 1H), 3.32 (m, 2H), 3.49
(m, 1H), 4.79 (¢, 1H), 4.98 (d, 2H), 6.78 (t, 1H), 7.07 (d, 2H), 7.18 (m, 4H), 7.27 (m,

3H), 7.40 (m, 2H), 7.56 (m, 1H), 8.01 (t, 2H).
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(42) Follow ng the procedure of Exanple 6 and
repl aci ng conpound (9) with conpound (41), the product

WO 20051089163 ot onat ed aci d form was obt ai ned as arPEBUS200#/027330
di asteronmers in 59%yield. H NWR (CDCl , 400 MHz): d

S'H)O:2 (7d’112(H2:|’ ;H)56 (tEi‘f' %”g@——ﬁ—%sdl 71 (m I7H)21 (3di34
oydo arbényidndiid]-GR)- 42chﬁﬁ'o HenyI)butanoate

. 2. 11 (m IH) m

. The carboxyl i c acid was é#verted to the sodi um salt

by dj t hen, addi t

aque ooag)wl\la ﬂl%rb( bggdb{g)%}l E(xt(2 %%e{)%ﬁ%% a{églamnigc?P mf@”ﬂ‘%i &B
costplovnd {4 Wathe perdneeih itsyprbtyapbd hdid #&ioWas ebtafib@ns abﬁi@ of

titl d (4 Ex |l e 39: Sod
itrp e D iy - SISO e O PBI02(EFJED, 2.561t, an,
t t { ut
R bz%hﬁo%’%fé’oﬁa S By T G BV S g B
(maﬂﬁa,rib’ih(mJ 1K) 228 (ed, 1 F)6.2.7 1 ), aneh (rﬁl(ﬁ{)h)MSQESB m/z
43&22&&)%_ 21.1 mol) in CHO at 0 C was adde
Q 2-met hyl propyl chloroformate (3.0 g, 17 5
mm'(;l)he CI%XS’E§H&IH g Bl %o m@%o sra?tdogf cggﬁo tion 19‘M%CN

C, and"then the reaction m X urevva

(08mn1g) and thas&rkﬂtlguoﬁmsous@ﬂ gHEO§ (1 el.) witk stiGtatimdoP10 G,
concentration

dried over 4, After

T3 g R TS, AL DSP LA R it Db i Fycompenng (4
t hi ocarbonate (44) was obtained, and used directly in
the next step w thout further purlflcatlon H NVR
(CDC , 400 MHz): d Examplet39: Sﬂ;uni 35 (t 3H), 2. 17
- -f_r lo o'x% 02 i 3 (3R~ _, ANG
A m xture of (44) (936 ny, %@76 mml) pi vaI ic acid
(2.43 g, 23.8 mmol) and N, Ndiisopropyl et hyl am ne
(2.40 g, 23.8 nmol) was stirred at 75 C for four days,
Feact i Ser R ATCHR ol AR SR iodasbonatiady

por Toarstitret gblotion oﬂ\eth@metlﬁﬁﬂ(leﬁhﬁb 16. 1 ek ’\gﬁﬁd ﬁﬁ%g;ﬁ%m%

uccessively with water, aqueous
Yoo I HSRoRin Eatblt QEﬁy’tﬁstﬁdéedﬂ\g*tcb}or@-@tractilylpropyl

|
SR 2, LA b
C,yandtltn the l:bauistadrmxtutelmamhkltedstfﬁpCHZCBQW&SHedrsh&'&Eswel with

cati.on. 400 Mz d 0.96 ,. 6
dlll.‘litu %ll 3 ‘iahne ‘then %N% over anhydrous Nap,SO?; After concer(ltratlon in
vacuo the crude O-(1-chloroisobutoxy) S-ethyl thiocarbonate (44) was obtained, and
used directly in the next step without further purification. "H NMR (CDCls, 400

MHz): §1.05 (t, 6H), 1.35 (t, 3H), 2.17 (m, 1H), 2.90 (q, 2H), 6.33 (d, 1H).

Step B: O-(1-Pivaloyloxyisobutoxy) S-Ethyl Thiocarbonate (45)
A mixture of (44) (936 mg, 4.76 mmol), pivalic acid (2.43 g, 23.8 mmol) and
N,N-diisopropylethylamine (2.40 g, 23.8 mmol) was stirred at 75 °C for four days,

{

and the reaction was judged complete by "H-NMR. The reaction mixture was cooled
to room temperature and portioned between water and ether, the ether phase was

washed successively with water, aqueous NaHCOs, and brine, then dried over
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9H), 1.30 (t, 3H), 2.03 (m IH, 6.65 (d, IH. Step C

(1- Pi val oyl oxyi sobut oxy) Chl oroformate (46) A sol ution
wobosAMIcE4. 76 mol ) in CH A at 0 C was treat POTAKL004/027330

sul furyl chloride (1.1 mmol) under N for min, then the

R R
S¥itel thiosattombt ' i i L
205 oot BB OB AR RS g gt

withow frther gufificationd SHNMR (D Cl, 400 NHz):| $).9630eGH1.21 (d,

l,- P \ i S t oxy).c onyl oxyl Succinimde (47)
91{#3 137’05%%#31' %%gtp’ ﬂgﬂfﬁo@iﬁgci nimde (1.2 eq.) and
pyridine (2.4 eq.) in CHA at 0 C was added an _
equi nol ar_sol ution of the above chloroformate (46) in

CH2C 2. Thkep (el Ril isobwioxy) Chlorefovamte(dioh r ed at

0C : S hed .successjvel | t.h water,

ai it ot T PR R B GG SE0ek W tetlet W iy
chieidev(a)1 minot) @d&ONY f5211 Oinliny fhe! the reftiof mbidtfire was concentrated

N- hydr oxysucci ni m dyl carbonate (47) was obtained in

to Gdiees ¥iaaryetoatiord thegradeeiioefumatan(46hin qrentitagive pield, which
j i fii i.en... St e : { AWM
o b e P S S P o B S Eon i
5r.op@mﬁ))}.b@(@mgmmﬂ&hi %ﬁ@),adsa%g,rm. sol ution of
an

R-bacl ofen (l1g, 4.69 mo (394 ny, 4.69
nmmol ) in water was added a solution of (47) (4.69

Vn\ggl )ssttlk:ﬁ P;?Z@t-ﬁﬂfiaioggtl@sogﬂ?oix& E’ﬁsguglxgt !%i %rl%yﬁ ;su%tgqjgo!mn ic[g (é E re
aci did & sdutian @N -Sydiokkysuddfinide. (1 @6qhaat grivine 12 atdayin

Iﬁgﬁt ate, washed with brine, and dried over anhydrous
Chgl g0 "Grias adsted apeawiaolitentiion of thaabetie chlgrafeientel (46) én

' g : . L
e S Al M -V R
suddeRsi¢elp@lith, wata) diirz JHClchnid. b3ie( tien 6i8d ovier Mo, §0,. AHEs removal

of %@9 s’%l\%:%ifl Vagio, %hﬁsémég%{;fly}(gr(:)xxzsp&?inigp{in@gIcgl)ﬂ):ongﬁq)z(;7 )(7vrvngs1
obfdﬂned%ﬁ'huaﬂ\@atﬁ%%ﬁéldﬁﬁrﬁ WasZused g{ M ke sTé})gv;ﬁ@clglﬁ d 1113er

acid was converted to the sodium salt ssol ution

purificafi®@N (0.5 L) and then addition of aqueous (1 eq.)
Wi th sonication for 10 mn. The sol vent was renoved by
| yophilization to afford the title conmpound (43).

Exan‘p| e 40 SOd| um Step E: Sodium
4-[(1-Pivaloyloxyisobutoxy)carbonylamino]-(3R)-(4-chlorophenyl)-butanoate

43)
To a stirred solution of R-baclofen (1g, 4.69 mmol) and NaHCO; (394 mg,

4.69 mmol) in water was added a solution of (47) (4.69 mmol) in acetonitrile. The
resulting reaction mixture was stirred at room temperature for 1 h, then acidified to
pH 5 with 10% HCI, extracted with ethyl acetate, washed with brine, and dried over
anhydrous Na,SO;. The solvent was removed in vacuo to afford the crude product,
which was purified by preparative LC/MS to afford 146 mg of the product in its acid
form. 'HNMR (CDCls, 400 MHz): 6 0.88 (m, 6H), 1.15 (d, 9H), 1.92 (m, 1H), 2.54
(m, 1H), 2.67 (m, 1H), 3.27 (m, 2H), 3.42 (m, 1H), 4.83 (t, 1H), 7.08 (d, 2H), 7.21 (d,
2H). MS (ESI) m/z 412.30 (M-H)".
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4-r (| - Propanoyl oxyi sobut oxy) car bonyl am noH3R) - (4- chl or

ophenyl ) - but anoate (48) Foll owi ng the procedures of
wazaspiec89 and replacing pivalic acid with prppl/o82004/027330

acid in Step B afforded the title conpound in its acid

f or %Hy‘&é%ﬁél r’iﬂ)d Wa{t‘%gve tg |_€e s%gu%ra g{ﬂ.&}gi @séol&ti&rgi?(l\td’eCN
(O(Sthb brl)d thdn 2@diBor 8f £7qﬁ§$3§N aH@(ﬁQl (I\egb %ﬂﬂ?sonﬁaé&éfgcgilo min.

Tf(q\ﬁpibf)ent W%@WPE%@W qpénla?@tlgn m@ffqrd mlwmtﬂe@mmmu@:;)
sodiumsalt by dissolution in MeCN (0.5 nL) and then
addi ti on of agueous NaHCO (1 eq.) with sonication for

10 min. The sol vent Exanptedd:cShddyml yophilization to
rd the title co ound (48) Exan'ple 4 : Sodl um
] HOK OK % }

.J' 2] O HOX Y DPE 2 wfate JE A

R) (4-chl orophenyl) but an e (49) FoI | ow ng the
procedures of Exanple 39 a repl acing pivalic acid

wi t Fadlpwlingén peovedeneh okFkampla 80 dnd Iﬂep“.&i(ﬁlﬁg ﬁvalﬁé adidedih
' 400

prpic aipdin STEHE fitgded che %téea%r%efu?lﬁ]% ol S H HMRm
(C(@d)lz, 4%0%7;1{&7“8 ) (m3614? i, '3'111) %dﬂmwgﬁ} gs%’% (m 22 64
(g, VEp)2.72 (m,elft)aabfams cm,aaﬂ)dz;mqm; OHY,&.5 edl, 1H)hE2 (m, 2H),
7 2R AE05 b R I gy wi ¢h son cati on Tor
10 nppR. caﬂ&&%ll : BOLNE Vs \’3@1%7651%5269’ ?1@ Egm}ryﬁ%ﬂmiz 1532111&%% ih Y1eCN

afford the | e conmpound (
(0.4-ml) an@ytbérotdstitdrcefragoegusdXa GOb it m(yx)mh sdsmcmioarfoﬂ O i3

oS PR oy P M ba iR R bR e ded (i«

cycl ohexanecarboxylic acid in Step B afforded the
title conpound in its acid formHNVR (CDCl , 400 MHz):

d 0.89 (m 6H) 1. 22E(tmplml M(m 2H), 1.61 (m
Cyelé a
(br’s IH), 6.48 (m | butanbakdafyld, 2H), 7.24 (dd,
(ESI) mz 438.14 The carboxylic acid
vvas Fegs‘é’lé’tgtth?iplioée‘ﬁﬁ%g %fe@?iamﬁlfé%«? endyepicEgalivalicoeid with
cyéygﬁgﬂtanecarboxyhc acid in Step B afforded the title compound in its acid form.
'H NMR (CDCls, 400 MHz): 6 0.91 (m, 6H), 1.53-1.98 (m, 9H), 2.56-2.74 (m, 3H),
3.31 (m, 2H), 3.45 (m, 1H), 4.71 (m, 1H), 6.49 (d, 1H), 7.10 (q, 2H), 7.24 (m, 2H).
MS (ESI) m/z 424.11 (M-H)"

The carboxylic acid was converted to the sodium salt by dissolution in MeCN

(0.5 mL) and then addition of aqueous NaHCOs (1 eq.) with sonication for 10 min.

The solvent was removed by lyophilization to afford the title compound (49).

Example 42: Sodinm
4-[(1-Cyclohexylcarbonyloxyisobutoxy)carbonylamino]-( 3R)-(4-chlorophenyl)-
butanoate (50)

Following the procedures of Example 39 and replacing pivalic acid with

cyclohexanecarboxylic acid in Step B afforded the title compound in its acid form.
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(0.5 nL) and then addition of agueous NaHCO (1 eq.)

Wi th sonication for 10 mn. The solvent was renoved by
wo yaphidiszati on to afford the title conmpound (BO}/1US2004/027330

Exanpl e 43: Sodi um

1@%5@? Cro KD B R | 22 300 Gl o o B,
1, [1(78, (g, thwmﬁrmﬁuwl(ﬁmm}tmww 8, baoyhamod.2$ &m,
4- chloro henyl ) -__but anoat e (52&l A suspensi on of
2%%&6&% 1Hg) (32@@5an)64§2(81 o 7. 1@ (el 2B 1124 (dd, 2H). MS
t 233 O 792 I DV
S S UETRE  or 1 h then Cooled to room
te anhaadaﬁlb@;ylﬁiaeldrvmczbh@aﬁeﬁiw the @divas sqlel dissadmesh in MeCN
bet ween_i ce-water and et ]ﬁéHacet ate, and the organic

(Orﬁw‘&% anghthepadmtian of agreprs NaHCOs (Ead.Hyath Saﬂlﬁ?@% 19 .
@ﬁm fal ?é?ndxféd\bgqg@;hﬁl aﬁBﬁEH é%férﬁ%hecﬁﬂ’@&) i gg?).

was purif romat ogr aphy on SI

eI utlng with a mxture of 20% ethyl acetate in hexane

to give the title copgpoun NVR (CDO , 400
MHz) : d 1.18-1.27 ( XBPI}“?%Q(ME (280(m IH),
AyProgdn

44(2 2-Di et hoxypropanoﬁmﬂﬁi})y) car bonyl anmol - ( 3R)

- (4-chl orophenyl )- butanoate (51) Follow ng the
procedure of Exanple 6 and repl acing conpound (9) wth
(52) afforded the title cofpouvBenARlits acid form H
NI\/RCDCI,4OOI\/Hz)d20(t 6H), 2.59 (dd, |IH),

2 PROPAR R f)-cankpn mmol( @R r(mchlowmenvl)-

(s, 2H), 7. 11 (d 2H), 7. ﬁﬁtaﬁ:‘gateg(’i%z MG (ESI) m z
430.14 (M H) .The carboxy s converted to the
sodi Alrﬁugﬁhmobysf dcbrﬁpaindt(sp@zso M gdyO(E8 (0mbI) hd ces’mmmt hen

addi ti on of aqueous (1 ég wi.th_sonication fo
2, ¥ridgethoprypraapragnt23dams, Oel molayn P& wiap ptitsed %ir’rlot & for 1h

o O Rt e R B T AE R o it AR ptiicrel tlepy

icehlator apt etiyl )teelmm and dieet @gfihid phiselwaswiashed with baime, dried over

cedur e npl e 39 but reI
an%ygrous %\Ia2§04, an oncentrate in vacuo to a dnl(ige crude product, which was

purified by chromatography on silica gel, eluting with a mixture of 20% ethyl acetate
in hexane to give the title compound (52). "H NMR (CDCls, 400 MHz): & 1.18-1.27
(m, 6H), 2.68 (m, 1H), 2.80 (m, 1H), 3.33-3.58 (m, 7H), 4.99 (m, 3H), 5.75 (s, 2H),
7.08-7.29 (m, 9H).

Step B: Sodium
4-[(2,2-Diethoxypropanoyloxymethoxy)-carbonylamino]-(3R)-(4-chlorophenyl)-
butanoate (51)
Following the procedure of Example 6 and replacing compound (9) with (52)
afforded the title compound in its acid form. 'H NMR (CDCls, 400 MHz): § 1.20
(t, 6H), 2.59 (dd, 1H), 2.69 (dd, 1H), 3.31-3.61 (m, 7H), 5.15 (m, 1H), 5.76 (s, 2H),
7.11 (d, 2H), 7.26 (d, 2H). MS (ESI) m/z 430.14 (M-H)".
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| - chl oro- 2- net hyl propyl chloroformate with

chl oronmet hyl chloroformate in Step A and replacing
w@orealiaeaci d withp-anisic acid in Step B af f ordEUS200€027330

title conpound in its acid form H NWR (CDO , 400

'VHZ) Théjca%b%girh(c%g!éls\lf{é) COH%_rI;e% té g]ﬁdélso(dﬁ?n’l Féﬁ gy g&y}u@gg m MeCN

(ost)lL) endtenddditich of 2qRus NaH26), (1 [ 8Qv1ﬂlcbon%'591®n ?or% min.
ESI) mlz 420.1 gﬂM The carboxylic

Tfif %V%%%gvaé sedeby lyephilization in afiferd Ahe tithy catipaysid (61)on

in MeCN (0.5 nmL) and then addition of aqueous (1 eq.)
with sonication for mn. The solvent was renoved by
I yoph| I [ zat| on to af fixathpidé4:tSddiemconpound (53).

phenyl) but anoate (54) FQJa't@Mg the same procedures
of Exanple 39 but replacing hl or o- 2- met hyl pr opy!|
chl didiostingthe smmrqummﬂﬁmple B d)ntnfeptakmige in Step

th d
QBB ERRaRE AiBlorEnl SLlhtibmmet cblorsiorgets ap Siepid
anﬂlho@lécﬁilig ﬁvﬂﬁ@ adylti@ith adsie 501(1@1@ Stelp"ﬁ affgrdég tl(éjﬁ’tle édé%pound in
3.29 (m 5.90 (s, 2H),
its)appd fogngéH (GDCl8 4pA NIHe); a ZP.-I)SQ (@d (191)(2.70 (cHI IHMSS 33 (m,

2 I@éﬁf%ﬁ%@ o ot P EE BRI UL e e, 2m,

7.200dp2H},)7. 9@, nH¢nN@ﬂ(®sq) A7 420.13qNepyS NaHCO (1 eq.)

Wi th sonication for 10 mn. The solvent was renoved by
| yogieIcrEbarybnacid was tomvgrtedito the sodiumomatidiyrtissolution in MeCN

©. (5%41()(%28 I open(}dﬁ? ég%n AYT UV FoldyS9ar i aisationder tmin.
Th delvbitovasnberioyéd by biebailiagic tb 28hrd @k @i cBhpbied ERYE

procedures of Exanple but replacing
| - chl oro- 2- et hyl propyl chloroformate with

chl oronmethyl chloro § ]H@t' A and repl aci ng
plvallc acid with cyc? taev%’-%gxyllc acid in Step
aymiethaxyjdaeb e

| d edto
oo B CWI%%%&%%&@%WWW%W. on of

1-cARHE QU eth#pRshyl c}MoIfJfo h ﬁfbr&@éth%pcilmljaferﬂl? inStep A
sol vent was renoved I'zatro
and feplagingiyadieradid §hh mcbhiﬁh‘/lﬁmﬁ(fﬁ)SG@ E@ﬁ‘ofddd)the title compound in

its geid Forts FLATIR PEDi 00 M (8355 Cid. Tty 2280, 4329 m,
3HR8L, £, 19 (m, 5H), 7.55 (dd, 1H), 8.35 (d, 1H), 8.74 (dd, 1H), 9.09 (s,
1H). MS (ESI) m/z 393.11 (M+H)".

The carboxylic acid was converted to the sodium salt by dissolution in MeCN

(0.5 mL) and then addition of aqueous NaHCO; (1 eq.) with sonication for 10 min.
The solvent was removed by lyophilization to afford the title compound (54).
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Exanpl e 47: Sodi um
44( 2- Fur oyl oxynet hoxy) car bonyl am noH3R) - ( 4- chl or opheny
wo pedsmianpat e (56) Fol | owi ng the same procedur PeT/052004/027330
Exanpl e 39 but replacing |-chloro-2-nethyl propyl
chl oroformate with chloronet hl orof ormate in Step
A and repl aci ng pi vaﬁ’@“ﬁg?ag]m%furoi c acid in
2RO yHopéit?IcdeBon V16xrhéth6x ) eiiber PR niio]-13R)3QL h16 RpKenyl)-
The carboxylic acid was converted to the sodrum salt
by dissol ution in MeCN ltamoate (SSAnd t hen addition of

aqu | [, Cata mn. The

sol slg(ﬂtﬁ) wa res%\?g’go‘)beﬂme%gﬁ%?%@gﬁbg‘%t {egﬁ%#l?%r d the
1-thibte2-aostivdprogy] &ﬂbrofdﬁﬂﬂ%{;l@&l@nﬂ&@yllﬂi@ofoﬁm&egﬁ Step A
anglfjrgfila%igl)g pmzz]}lg %91%%81&( ;;p(lz:l)lqgegtangca(ggxyggb aci:iﬂi)?r:l ggepg]% éffgr!g)e& the
titld Dom¥ind Eoltd alli Fordf 9- 99 (M H) . Exanpl e 48: Sodi um

44(2-Thi enyl car bonyl oxymnet hoxy) car bonyl am nol- ( 3R) - ( 4-

c hl oFlepdeeroplylic aidanasomneer(cd 7Y tHeodoomi padt bihéissdntion in MeCN

oS BT 530 BTS2 BB ) Bsppication for 10 min.
Tmowe@mfamdmmh%qg@m%aoﬁ b a8 tife chlﬁmﬁai(g% elg

pivalic acid wth thiophene-2-carboxylic acid in
NBRa(GIoyQI2 400 ML) td BSE-ArB8dom 8Hi),2.54 enaldi) 2f7r(m, 2B, 3.29 (m,

b I i [ dto.t [ alt b

313 S0 310 1 b GRD( SIS m B2t 01 on of
aqueous (1 eq.) with sonication for 10 mn. The

sol vent was renoved by |yophilization to afford the

title conpound (57). Exanigie 4G200nm00 MHz): d 2. 39
(g4 : dd, | 3. 3 s :

e (56

( M-Negllowife tieRbi@e $Poce@@@b BRExample 39 but replacing
4- [ (Phenvl acet oxynet hoxy) car bonvl am nol - (3R)- (4-chl oro

1-giieroyl-mstindpronykchiggformeiel witlh eljorometlad whlopelovmatare StepfA

. .J. ing. | -chl Qro-2- pet hvl pr I .
e SR e PRafid bl SR CR B e G a5 R R B bomegugg i
itsAchhfdrmepl aci ng pivalic acid with phenylacetic acid in
Step B afforded the title conPound inits acid form

The carboxylic acid was converted to the sodium salt by dissolution in MeCN
(0.5 mL) and then addition of aqueous NaHCO; (1 eq.) with sonication for 10 min.
The solvent was removed by lyophilization to afford the title compound (56). 'H
NMR (CD3;0D 400 MHz): & 2.37 (dd, 1H), 2.52 (dd, 1H), 3.29 (m, 3H), 5.77 (q,
2H), 6.61 (d, 1H), 7.20 (m, 4H), 7.23 (d, 1H), 7.76 (d, 1H). MS (ESI) m/z 379.99

(M-HY.

Example 48: Sodium

4-[(2-Thienylcarbonvloxymethoxy)carbonylamino]-(3R)-(4-chlorophenyl)-butan

oate (57)

Following the same procedures of Example 39 but replacing

1-chloro-2-methylpropyl chloroformate with chloromethyl chloroformate in Step A
and replacing pivalic acid with thiophene-2-carboxylic acid in Step B afforded the

title compound in its acid form.
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The carboxylic acid was converted to the sodium salt

by dissolution in MeCN (0.5 nlL) and then addition of
waqusouaeNaHCO (1 eq.) with sonication for m npCT/IS2004/027330

sol vent was renoved by |yophilization to afford the

itl - m;g % .- d.2.38
E Idfj ﬁf{ﬁ?&g&gg aélgz%aslc%q%dggﬁzeggdﬁ;gf s : (:lLls?oA%tlcal in MeCN
(Osac-)ﬂm)silgﬂﬂaeﬁ eRldifibh of AMmebiSNYHOE (#63) 9ith(shhidhtion Fora0phia.
odi um
The %Oé@nwgﬁgﬂnmpé b yephilinstion foatEud Hesmiitesamprund 489). (B

N RRISIE B 9 10 1) AP O 550 a0

2H), GNbqno S8, rmm@h,mmpmsqhsmm QLAY @VIWING',
chl oronmet hyl chloroformate in Step A and replacing
pivalic acid with isovaleric acid in Step B afforded

the title conmpound iy, h@l@@ LR The carboxylic

acid was converted to 't sodiumrsal t by dissol ution

Ea (Bbﬁ\lldcﬁt(ﬁvrde‘th@\dcm'bemvlaﬂdmd]l-(GR)-M—chlllreDhanmﬁbmn@&te
eq.) wWith sonication for The sol vent was renoved
by |yophilization to affor&sﬁlhe title conpound (59). H

y@gﬁﬁg%ﬁggﬁg}ocegﬂs gf'Eiﬂnﬁ)lg ?‘b bu‘gﬁ?ﬁdc{ﬂ% 9' H)m
1-gtHpro- E-H&ﬂls(lmﬁpgl, chisdpforha3vitlnrhldidmetings chléﬁbﬁarmaiz in Step A

o i g BIA0R B5i TRy RSB aA T3P AERdedthe B or op

confoyhyaMioae@tsem( 60) Fol l owing the same procedures of
Exanpl e 39 but replacing |-chloro-2-nmethyl propyl

chl ofhsfaarheaylic afitd wasiepoyested it {He sofivor sidnndissolutipngndgeCN

oF SFF a6 FidoPoy RhleSuaSHCE H'ed VEhisfnPih AR HER
TheaobeKyWwhreatived Basypailiafibet dfford e aRMionpoat (58)y 'H
di ssolution in MeCN (0.5 nlL) and then addition of

NMEREIRON) 40@YHZ)niSt B-38 4éd,d&Di DAL (&sk LHD, 72h(m;THE), 5.61 (AB g,

Z@r #E%ﬁ%ﬁﬁ@%m%%ﬁ?ﬁ?’&@é@ 400 o). 4 061 (t,
1.33 (m 2H), 1.56 (p, 2H), 2.31 (t, 2H), 2.42

| 2.56 | 3.30 (m 3H), 5.59 (AB q 2H),
(7|.m22 (Fbm AH) . I(\/g](ES ampieslgz&odsgbgwma) .(Exaﬂplgl)sz:

4—%%%&1]»%utanovloxvmethoxv)carbonvlamino]-( 3R)-(4-chlorophenyl}-butano
ate (59)

Following the same procedures of Example 39 but replacing

1-chloro-2-methylpropyl chloroformate with chloromethyl chloroformate in Step A
and replacing pivalic acid with isovaleric acid in Step B afforded the title compound
in its acid form.

The carboxylic acid was converted to the sodium salt by dissolution in MeCN
(0.5 mL) and then addition of aqueous NaHCOj; (1 eq.) with sonication for 10 min.
The solvent was removed by lyophilization to afford the title compound (59). 'H
NMR (CD3;O0D 400 MHz): & 0.94 (d, 6H), 2.03 (m, 1H), 2.19 (d, 2H), 2.53 (m, 1H),
2.70 (m, 1H), 3.29 (m, 3H), 5.62 (AB g, 2H), 7.23 (m, 4H). MS (ESI) m/z 394.03
(M+Na)".
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4-r (G nnanovl oxymnet hoxy) car bonvl am nol - (3R) - (4-chl orop
henyl) - but anoate (61) Follow ng the sanme procedures of

wazaspiec89 but replacing |-chloro-2-nethyl propgt/us2004/027330
chl oroformate with chl oronet hyl chloroformate in Step

A and repl aci ng piva h cinnamic acid in
Step B afforded t he de%fné"i“cgh&%!%%#‘—lm its acid form

g‘%ﬁ oI ut| on MeCN
aqu S'(‘I!}e QEPCPdWE af E@%ﬂl@laﬁpbﬁt reclacm m n. The

afford th
oot il
an(ldeplachhg p1V2116801q aithl dlerichic@Pin(Step BHffordediBe (iABcompiid in
4d9f0%m 7.21 (m 4H), 7.31 (m 3H), 7.61 (m
its 72 (d IH. M5 (ESI) 440.14 (M+Na) . Exanple

53 RAaBxylic acid was rted to th
3. PhenyT pr 3 o] oxy e i hime sodium salt by dissolytiondpMeCN
i

(0& r@ ) mdatbbae tion diagunomNaI{6O) (lFeq ) wvth BEnitAtenSBAEO min.

r res_of 9 hut
TSR SESreRhoy vl Y BsByitZeit it brdedls compound (60).
NMR 0 i C
o @m@‘w’d Do a o oa ey Bos g R ¢ 2,
2.4% (o ridBd2.66 émt 1H), 8300 G A5.59 (ABsy, aH),d7. 2D () 4} 1eMS (ESI)
/:3 4? gm cid was converted to the sodiumsalt by
m ég &*hn MeCN (0.5 ni) and then addition of
aqueous (1 eq.) with sonication for 10 mn. The

sol vent was renoved by |yophilization to afford the
title conpound (62). Ekammamoammoo MHz): d 2.39
5 d

442.14 (M+Na) ..Exarrpl e 541 odi um
4-[ (2- Met hvl but anovl oxynet'noxy) car bonvl am nol - (3R) - (4-
chi spBptigythy samg praccdires (fEapmpbt 3Dmitgplating same

l-ci?ﬂo(}ﬁ ?g#ﬁgﬁ%lp?]%%yﬁéﬁlgf ge WE%% %’r i]f(g‘l acﬁqg?wmqformate in Step A

and tdplicarmiitylic 2l With tRhERIEadiDinEP BARRGd tﬁ@ ltﬁi@ 'cHﬁhpound in
pivalic acid with 2-nethylbutyric acid in

its a¢ildo@ed the title conpound in its acid f or m
The carboxylic acid was converted to the sodium salt by dissolution in MeCN

(0.5 mL) and then addition of aqueous NaHCOs (1 eq.) with sonication for 10 min.
The solvent was removed by lyophilization to afford the title compound (61). 'H
NMR (CDs0D 400 MHz): § 2.39 (dd, 1H), 2.53 (d, 1H), 3.29 (m, 3H), 5.72 (AB q,
2H), 6.49 (d, 1H), 7.21 (m, 4H), 7.31 (m, 3H), 7.61 (m, 2H), 7.72 (d, 1H). MS (ESI)
m/z 440.14 (M+Na)",

Example 53: Sodium
4-[(3-Phenylpropionoyloxymethoxy)carbonylamino]-(3R)-( 4-chlorophenyl)-
butanoate (62)

Following the same procedures of Example 39 but replacing

1-chloro-2-methylpropyl chloroformate with chloromethyl chloroformate in Step A
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The carboxylic acid was converted to the sodium salt

by dissolution in MeCN (0.5 nlL) and then addition of
waagusousefl eq.) with sonication for 10 mn. TheT/US2004/027330

sol vent was renoved by |yophilization to afford the

el i B AR 1Sy Ay R Bthdra oo ASLST AT e Ny
copipouhdtin itd ai@fdrm. 1H), 2.36 (m 2H), 2.50 (m |H),

329, (m SH 580 (AB g 2. 7.2 (m 4H. W6 (ES)
a@bp)f(yilyg. Reiyl was Eggm;ﬂeé toythe sgdiny palt by dissolution in MeCN

(0%—‘;15 ARy BLRREALANSEALBORASIABLPHY) CRRAmYL AT RPTo (R

THe-sGhvent wlasjteyﬂlov@j byﬂy&fphflimﬁ@n (oGe&TorEf ql@umdmp@md 62d) 'H
tri phosgene and n- butYraIdeh e
N BI5:515 350 Mkt 230 Sy ois2 MeharD B6! i PR S (© 28D,
1,6 Th
é-%%:w?bﬁgs@zf;pzzag?gs? sedn s Rl iRt T

The reaction mxture was filtered through a pad of
Celite and the supernatant was concentrated on a
rotary evaporator, aFramplerd:tSediumt| e chl orof ormate

4-f(f-lﬁ%tlﬂ"lblﬁ%%vlmnﬂ&h@ﬁ%ﬁg@ﬂf—é@-@rﬁlgpopg é%étutano

rurtner purtrrcatt om. H

(t, 3H), 1.51 (m 2H), 2.£6(63m 2H), 6.30 (t. IH).
St Chl or ob f-Ethyl Thi ocar bonate (66
to¢ FollamiRd s B BRREHBE I R In Sy bu SR8l ) and
1- ém&@tﬁﬂieﬁ{ylﬁi@ ﬁl%h%r%mé%@ \%tﬁm&)oxﬂe'ihﬁbhﬂqféﬁnﬁe @FF\%? A

added chl oroforrmte (6 g,
and replecingpivkli¢ aid pathcx- mgﬂnyl’quiotmr@ld/\msStsp Braffeddéddhe ti€le

n was washed successively wth water,
CO%]PPHI?&IHI—]IEE{C%E)HBH ne. The organi c phase was dried over
anhyhie@dfbolglichid wak b&iveried LMk sadiua salth VcﬁééHﬁltf‘oﬁ%l MeCN
crude O (I-chl orobutoxy) S-ethyl thi ocarbonate (66)

(0.6 snlgoangh themad difianae fragugous NRHS@( 1d¢cr)emth yomcattomefon la(kmln

Thmeﬁ\f \L%org &105/%({ B&%opﬁ?%@ién?t?%f@r_ﬂ the fit (90{“'}?1 %63) gs dyair
of (liﬁibte?drhers 2" NMRYCREDD H0AMHES:, § 237 d$tﬁ-[) 1. 08 (dd 3H), 1.44
| - Cvcl opent anecar bon %)Irox ybut oxy Eth

(mTth b ais, 2.86 ma2kh), 2 (en,dﬂ)( @69 (1@1313)3 5960 @\ §, 2H),

) ic acid (1.30 g, 10.1
7'%@’)4%5 S@I?B’ZZ %ﬁ\%‘?ﬁ r five days. The reaction
was then cooled to roomtenperature and partitioned
bet ween water and ether. The ether |ayer was washed

with brine, dried o/exarapl\hd: Sodiuxy S 4. Filtration
I[hle-@vEﬁ%@Hﬁlne@erBHﬁo?ﬂiu\fgm)czkl)%onvlammol-(3R)-(4-chlorophenvl)-

butanoate (64)

Step A: 1-Chlorobutyl Chloroformate (65)
To a solution of triphosgene (4.94 g, 16.6 mmol) and n-butyraldehyde (3.0 g,
41.6 mmol) in anhydrous ether (30 mL) at 0 °C was added pyridine (0.67 mL, 8.32

mmol) dropwise. The resulting suspension was stirred at 0 °C for 30 min. The

reaction mixture was filtered through a pad of Celite and the supernatant was

concentrated on a rotary evaporator, affording the title chloroformate (4.38 g, 62%),

91



rotary evaporation gave the title thiocarbonate (67)
(1.62 g, 86%. HNWR (CDA , 400 MHz): d 0.95 (t, 3H),
wa286/019185 (m 15H), 2.68 (m IH), 2.82 (m 2HPCT/ESBH4/027330

(t, IH). Step D

%uc i % ﬁ%&ﬁﬁ'}%@@?&%{ E Q)fM-Jtol on o P}?ﬂ%—)ﬁc% Qﬁ’ g['ll M_(QECI% 400

M]HZ?ﬂ 5 093 (C3H) 1.51 (&), LH)y204t (hg 2D d6.80 (h 1By f ur yl
chloride (0.62 nL, 7.61 mol) under N for mn, then

the reaction m xture was concentrated to dryness in

VaCUO tosf'éﬁfﬁ%r& £1C1%6roputoxy) S-Ethyl Thiocarbanate (66) .
- cycl opent - | n

q u anto 4 adlutien yf ethghethiblg1 c8thr fo ® mrﬂdslaa andgiethydaoine €43 inil,

307 myentbiny St af Gy adisd clorofbemaigsh) 4 s 35 GramaD in
CI(I;CIZ %ngesﬂénésrl acti g)mixﬁﬂ'ggl ggtrlﬁ‘%d ﬁ) r %0 nli Iﬂedt beécﬁheﬁ ch?s

ure was s at 0 then was was
wamhbdh sumbmvebdwithmtdﬂilmn HObmnd brins dl‘hkr orgdniophaseNeas dried

scr fter of solvent .in vac the titl
o AN NS Dn et for QG e vy EBOg G tHlerobHtoxy)
S—%?ﬁﬁﬁ&cﬁfﬁoﬁ@te)(lﬁ@l (%99@ W adRbtaitRAdald e ﬁlréé{gﬁﬁcm@ﬂéxt step
step without furt purification. Step odi um

widhdut furtec pupiertiane CHMNIIRY(CEXGHD 400 MHZ): ad ot AH)NdB4((8

S1E) L3018 ) (o D2 8h Tnalt: Shtnie (323 mp.

3.848 mmml ) in water at roomtenperature was added a
sol uti on of (68) (900 g, 2. 749 nnDI) |n acetonitrile.
q glopent: arbni i

e B0 D ettt ol oo

1001 ﬁ]ﬁ{vl):w@mﬁﬁedvx@ss e ghetlenayh. Phé RRcARHwES it cOy18d to room
anhydrous Filtration and renoval of the solvent in

temperabiraivdkparidorad hebvasnarhierand giies: hTh/whqadayer inead waghed
w1’a{ ﬁl‘?ﬁer ﬁ%)eéf SvércznP{?dr58§ %{S‘Hﬁd Fﬁlﬁ%’u&? {h%l('l é%g(r)r\]fa? of {}7@(%3 Ve%‘%y

as a tereoners
rotaay &xfapyfaltlon @avathwaﬁle clovEbéRee @o%(lh@z g.8H /U)Tfls aNMRQYDCL,
di ssolution in CN (1 nmL) and then addition of

4088Ha)isd (0195, %H)MI 2A- s St n2.68 (mpd 1), 2187(ns 3H)edB4 (t,
s renoved by lyophilization to afford the title
I_igarrpound (64). HNWR (CD OD, 400 MHz): d 0.92 (m 3H),
1.36 (m 2H) 1.56-1.87 (m 10 H, 2.41 (m IH), 2.52

I 3. 29 m 3H), 6.59 I
i H) i J. 0 nhwloxv](Squcc1nI;Dm1de (68)

A solution of (67) (1.83 g, 6.34 mmol) in CH,Cl, at 0 °C was treated with
sulfuryl chloride (0.62 mL, 7.61 mmol) under N, for 10 min, then the reaction mixture
was concentrated to dryness in vacuo to afford crude
(1-cyclopentanecarbonyloxy-butoxy) chloroformate in quantitative yield. The
chloroformate was dissolved in CH,Cl,, and was added to a mixture of
N-hydroxysuccinimide (1.09 g, 9.51 mmol) and pyridine (1.28 mL, 15.8 mmol) in
CH,Cl; at 0 °C. The reaction mixture was stirred at 0 °C for 1 h, then was washed
with water, dilute HC1 and brine and dried over Na,SO,. After removal of solvent in
vacuo the title N-hydroxysuccinimidyl carbonate (68) was obtained in quantitative

yield, and was used in the subsequent step without further purification.
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Exanpl e 56: Sodi um _
4-f (1 - Cvcl ohexanecar bonyl oxybut oxy) car bonyl am nol - (3R)

WO eebsoind1es ophenyl ) - but anoate (69) Fol | owi ng t heT/H82084/027330
procedures of Exanpl' € 55 but replacing _
cycl opent anecar boxylic acid with cycl ohexanecarboxylic
acid afforded the title conpound (69) as a pair of
di astereoners (596 ng). H®RPR: el 400 I\/Hz) d 0.94

(m IH) 7 21 (m an) . Nsb&g,g Lte%é)%z 76 (M+Na)

Exanpl e 57: Sodi um
4-r (To a-leodahmvbbRy:iaqutﬁety()Saahigo ny)rzamat)lanﬂ BRI Ghb HOP

Fol | ow ng procedur es of

3. @%ﬁ leéfé“? %&aatt ?‘é %?I?F@awcwwéﬁﬁ ﬁé%laFl% /(683 (A e,
2. M4 Antde)ianeéendGied T@lfefréyugﬁl Eﬁb@ioh Irﬁlkflﬁrl\/%%?‘%%ﬁ?% 1‘0%831 &t ¥hat

a pair of diastereoners
temppipture) tiiengway emldlﬁletj talpI3 J}(th H)% ,HCﬂ &l dxtidOtednyitidéthyl

a"é‘ﬁfﬁ ]g’wéf%edl quam Hﬂﬁl (%’S Wlt‘ﬁl}e% ‘&)@ ?@Q &nqiﬁhiedﬁ@f 76

anbiMidiay Na, 302 Hilt@itioR andReHIE of the solvent in vacuo ave ﬁhe crudeh
| - Benzovl oxybut oxy) car bonyl am nol- ( 3R) -

pr@qlwcg yhch WasR qdﬂ;}) PIEDATRING $ieo sﬁcmg thﬂf amé Gornest mé title

I ecar boxylic acid
co%g@%gsnggllggg%l% ?’%I gg%élc o fpﬁ lag compound (71) as
a pdilte cafbostiyAs heid m@rebﬁveﬁk@% ﬂig)sodlh!rﬂiﬂ\e{z@ St{y@gohﬂ% in l\/%eZCN

(1 %)a?fi&hen?déglo(qﬁf agpﬁous @\I a@,ﬁ:((eqﬁl qqgjwn}gsqmca@brl f(m 1q 1Hjn. The
so@e%is'?elzq g%% b@%ﬂg%htl%r%ﬁ{%gf&le(t e coﬁ?pgu%&sé%o%w

(CBsQD, 4ocsmm)araogu9a>(mb ang;m af, on)y i amlrmﬂ(n{ AB)HY, 2:4hhe
l}é?fhenyl f but anoat e owi ng the sane procedures

£ dRpl B, 35/ 0. Hép$ a (rn@}é),élS@;(qﬂféhé&@r(noﬂﬁ)l S (ESI)

th Rrzhsobutyric acid afforded the title conpound
m/%% 7 s a ?)alr of diastereoners (70 ng). H NWR (CDO

400 MHz): d 0.92 (m 3|?:|) 1. 14 (m gl;)s é23(5 (m3H)2H),
1.68 2H), 2.48- 2 7 m

4.73 §L“r ,H)lH) 6. X?lflpleﬁﬁ)_m'bm (d, 2H), 7.25 (d,
42h‘|i-C%l{eﬁeﬁécaﬁ)Jnﬁggvb:lﬂloy{vwﬁlﬁ)mvlammol-(3R)-(4-chlorophenvl)—

butanoate (69)

Following the same procedures of Example 55 but replacing
cyclopentanecarboxylic acid with cyclohexanecarboxylic acid afforded the title
compound (69) as a pair of diastereomers (596 mg). 'H NMR (CD30D, 400 MHz):
6 0.94 (m, 3H), 1.33 (m, 7H), 1.61-1.83 (m, 7H), 2.26 (m, 1H), 2.41 (m, 1H), 2.51
(m, 1H), 3.30 (m, 3H), 6.59 (m, 1H), 7.21 (m, 4H). MS (ESI) m/z 462.76 (M+Na)".

Example 57: Sodium
4-[(1-Hexanoyloxybutoxy)carbonylamino]-(3R)-( 4-chlorophenyl)-butanoate (70)

Following the same procedures of Example 55 but replacing
cyclopentanecarboxylic acid with hexanoic acid afforded the title compound (70) as a
pair of diastereomers (894 mg). 'H NMR (CD;0D, 400 MHz): & 0.92 (m, 6H), 1.31
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Exanpl e 60: Sodi um

4-1 (I - But anoyl oxybut oxy) car bonyl am nol- (3R)-(4-chl orop
wheoglo)sibsit anoate (73) Foll owi ng the sane procedDue®0eH27330

Exanpl e 55 but repl acing cycl opent anecar boxylic acid

t f N
RO PSP M8 20, SOTERHS 2 e 1ib: EsR D 0 Gl
6.5HE; 1H), 0.285s,(4H). oM (ESD) 242 45078 tINRy'52 (m 4H), 2. 14
(m 2H), 2.35 (m 2H), 3.03-3.23 (2H), 3.35 (m IH),
5.40 ( br.s, IH, 6.61 (m IH, 6.98 (d, 2H), 7.08 (m
2 MS (ESI) miz 42% le 61: Sodi
4H%(I Acét oxg/but gxy)car é-g)(]@/sé\@odl E)((gg? ((34 chl o?o:oﬁg]ny

tody)chrbd o]-(BREGREN D ophR VD Buthoate (71)
i.ng cgclooentanecarboxyllc acid

F&@&f% 4 spipS By GiaHthbe of KEHIE 53 DECABBONE (947 ag

cy@%)bﬁta@écafﬂoﬁ?ﬁ@ﬁﬁ@ %ﬂhsoeﬁgcgg em)agmeﬁﬁé}@ &?%%?1%({1 Dy a
pafi2d, dlamreorﬂerssw(ofmg) HH NRIR (CI001, A0OMER):28 M 8’3 mH) 1 14

(In6 '2%%&1%(1—%? @'@g{) ég§5(3§,n2"h) s (nlyszé)ES'S)o (rrg Z1H§954 35 (br.m, 1H)
6. @otnﬁlsrﬁ [ Db oRY by oM g?ﬁymf)% *993%' 3.0 r@%@;ggze 1sBhiePr ©

Vbut anoat € (75 f owi
( Nﬁxarrpl e 55 but replacing cycl opent anecar boxyl i c
acid with propionic acid afforded the title conmpound
(75) as a pair of diastereoners (405 ng). H NWR (CD
oD, 400 MHz): d O. 93Eg{mn 9. s],dﬁﬁn(m 3H) 1.33 (m
2 . 1.64 (m 2H), 2.2 5 :

4H) I\/S(ESI) n z 408 11( ) . Exanple 63 Sodi um
4-[ (I -Cvcl ohexanecar bonyl o ropoxy) car bonyl ami nol - (3R

V( 4Tolibwirgthe sathg prodetaBdet Bxatnf 556 r@%raaa gthe sane
u

procedures of Exanple 55 but réplacin tyral dehyde
CY%PPW%%%P%&W@@W@ isebukyeip amd@uﬁ@rd@hamlq gompound (72) as

o 15 ARERERIRFECANY] (T RTHE COEPSUEMBET R0P5 8 3 4 fo
(mpGJi—I} 1@‘5 (eh aﬂ)er egg&ﬁrgﬂi _QQ%-ZTQQ ngBﬁH\/Bz(s’ PE}B 7(3 - (br

m 71%) 6. QS @ 13H)5z7 l(lnﬁd Qﬂ),i ¥ (21921(1}nMS ST @1/5421 i (M]—HN
7.21 (m 4H). M5 (ESI) niz 448.20 (M+Na). Exanple 64:
Sodi um

Example 60: Sodium

4-[(1-Butanoyloxybutoxy)carbonylamino]-( 3R)-(4-chlorophenyl)-butanoate (73)

Following the same procedures of Example 55 but replacing
cyclopentanecarboxylic acid with n-butyric acid afforded the title compound (73) as a
pair of diastereomers (122 mg). "H NMR (CDCl, 400 MHz): § 0.85 (m, 6H), 1.24
(m, 2H), 1.52 (m, 4H), 2.14 (m, 2H), 2.35 (m, 2H), 3.03-3.23 (2H), 3.35 (m, 1H), 5.40
(br.s, 1H), 6.61 (m, 1H), 6.98 (d, 2H), 7.08 (m, 2H). MS (ESI) m/z 422.14 (M+Na)".,

Example 61: Sodium
4-[(1-Acetoxybutoxy)carbonylamino]-(3R)-(4-chlorophenyl)-butanoate (74)

Following the same procedures of Example 55 but replacing

cyclopentanecarboxylic acid with acetic acid afforded the title compound (74) as a
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4-[(I-1sobutanoyl o

cypr opoxy) car bonyl am nol - (3RV( 4- chl or ophenyl Vbut anoat e
W@ Zip/oFaks owi ng the same procedures of Exanpl ePEBUBZIN4/027330
- replacing cycl ohexanecarboxylic acid with isobutyric

pefetdiSfecirs (ol TG G 38 lmgir. 1.3
(nf): 2@12 p6’9§m 780), 3@)9(251 3@@ isé%m&)m) 6o (n% 1@% ﬁﬁp(l%H)sH) 6.60
(qf BED), Z135. (IINSH()EMS (EHDMMZO@%Z(IM?\H)I) Exan'pl e 65 Sodl um

4-r (I - But anovl oxypr opoxy) car bonyl am nol - (3R) - (4-chloro
phenyl Vbut anoate (78) Followi ng the sane procedures of
Exanpl e 63 but repl agikagply6}:EByamecar boxylic acid

vvlth n- butyrlc aC|d afforded t'h_t_tle conpound (78)
Braogy l¢ Al {4-ch plreny ;l ptanoate(75

3. (X 9 ‘ - 2

it ‘S%‘qf e i b ﬁ%’f]ﬁs@'ﬁsﬂt %ﬁ%ﬂ% 3 20
cyémpe&b:ﬁecaﬁmﬁﬁhd gkid With, prdpidRic (asid Afdrded\be ((HSLdmpPbEnd (75) as a
408. 73 (MrNa) . Exanmple 66: Sodi um

pair-qf(diastgrepness &ﬂ%ﬂ&br EIMB €GP dAyA U RE):-{ BRF (14a3Eh) 108

PTG gflia 28 2 F DR RSB T B T,
2.30 th, FPBIGOTHE 189, TR A{sf @H@leMst(mnmxzmsqqr(mm (79)

as a pair of diastereonmers (100 ng). H NWR (CD OD, 400
MHz): d 0.88 (m 3H), 1.08 (m 3H), 2.21 (m IH, 2.25

(m 2H), 2.39 (m | . .H . 3.30 (m 3H),
6.52 (q, IH, 7.22 ﬁ"‘aw&%&’%@% mz 394.08 (M:Na)
4-[(BGyed e xdecaBostivierypropoxy)carbonylamino]-(3R)-(4-chlorophenyl)-

4-1(I-Pival oyl oxypr opoxy) car bon ,}/ am nol- (3R)-(4-chloro
phenyl ) - but anoat e (80) the sane procedures

of ﬁi&ﬁwlﬁ 3 shidk f@o@h gegEﬁafﬁ@e B?’bﬁﬂ%%ﬁ%’%ﬂé{élcﬁﬁy&

with plva%c acid aff edt Itlhe conpound (
wigh pmprorxafdeﬂyck&h@tanﬁmnd réplaingrgyclogenidhBaf i@ yHip, acﬂﬂO\@lth

d 0, 90 ) 1,1 A 1.1 , 4.5.
cypfohxanpeRrp YIS Apd i Sien 6 it (iofije Loyl (7O phir of
dl%E rﬁgfs ég(_ﬁo“l)gg%j Zgﬁrﬁwﬁéeeﬁ@p, A0BRD1Z§115%0. 828n 0T, W) 39 (m,
SH, 1 (60- T oy TEOX A D pbity) ), BASY(a SERLS | 6R) HM 7l o1, dbD).

MATEEH) 72 448 BB H AN

Example 64: Sodium
4-[(1-Isobutanovyloxypropoxy)carbonylamino]-(3R)-(4-chlorophenyl)-butanoate

(17

Following the same procedures of Example 63 but replacing

cyclohexanecarboxylic acid with isobutyric acid afforded the title compound (77) as a
pair of diastereomers (140 mg). 'H NMR (CD;0D, 400 MHz): 8 0.86-0.92 (m, 3H),
1.06-1.13 (m, 6H), 1.69 (m, 2H), 2.36-2.55 (m, 3H), 3.30 (m, 3H), 6.51 (m, 1H), 7.22
(s, 4H). MS (ESI) m/z 408.11 (M+Na)".
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Fol | owi ng the sanme procedures of Exanple 63 but

repl aci ng cycl ohexanecarboxylic acid with benzoic acid
wa@bdsndadsthe title conpound (81) as a pair of PCT/US2004/027330

di astereoners (129 ng). H NVR (CD OD, 400 MHz): d 0.98

m 3H), 1.85 (m 2H), 2. 39 ,252mIH),
(3 30 (H)m 3H) | é 78 %Xaf'l@eﬁé% (7 48 (m
4- K&I}Butﬁnﬁﬁo& chlfb'i [zﬁinnB 3R m heh¥) Hitadate (78)

'\E‘Q I e 69: So )
" F( 1!&8@% Sﬁméxpéqcéﬁ%rﬁypﬁ‘éiimﬁlyﬁé&ubmphcm nol - (3R) -

th
oy RInER RLanoRH b bith BIRRKE AREd B Ul P PaER B s o
pavi dfiliasyertmhex §hee gy. bl@mlvﬁe (EDODN4GH BRI $091 (RPEAS, 1n549
%Iéo nt anecar box c acid with acetic acid in Step C
(ma¥ ﬁg% (pH}, 223 92/ 2ot 2¢@9m, AED 2. ph(m, B), 3.29 (m, 3H),
+400 MHz d
m@i‘@%@%‘*&ﬁs@é& BB 1 08 (5. 1.5,
2.01 (s, 1.5 239(mIH) 2.51 (m IH), 3.30 (m

3H), 640('\/1 IH), 722 (s AK). NS (ESI) nfz 434.73
(MtNa) . Exanple 70: SB@PMG odlum

i1 ProBloRBl RRYHRS sl e SR TR R L QX 00 ate

-(oR)-(4-chlforopnenyr - pu dllUdll:‘ (
sane procedures of Exarrpl e(® but replacing

but)ﬁr Ide tgle Wi th c ohe nec r? al dehyde in Step A
and TPUSERS E sEe PrSETHSr Bty b1 LoeP CwE h
cyﬂbﬂ@daﬁ&a@b(ﬂ@ﬂ@ atid vﬁﬁﬁ‘ﬂoﬁioﬁfcf éé[cﬁ@i%rﬁ%th‘é'tftfe%oﬁ%gﬁl? ) as a

(83) as a pair of di aster eomer s
paiopf dipg@revers (1906 H NMR (6D;0B) 40(11\/5&)18 838((m, 38hH)) 1.08

(mzaﬁf |2% 14@(1%) % E% (@Fgﬁf @Sgg((@ngH)nf §8 g ﬁﬂ) 3(%(%)311), 6.52

( phe (7] 4H)Sas /7 394, 08 M-+N
(I I sobut anonyBDmZ cyclo exy?)rret hoxy) car bonyl anmol

(3R) (4-chl orophenyl ) - butanoate (84) Follow ng the

same procedures of Eg%n%wg S but repl aci ng

but yral dehyde with c il xal dehyde in Step A
4-HD-PivsIpV Ity X c@ﬂﬁﬁ ﬁﬁﬁﬁi@ - 4|-éhl§‘ﬁi Butanoate (80)

I sobutyric aci orade

( 84Yolawingihg $an@ﬁprap%s%1reéroé@xemple(®ommlacmg NMR (CD
cyc%exéx%&g%%%%%c gc(u(i) \x’?@%}vﬁ% a%gf a(f%ﬂgde?_w %’gle fimpguncﬁl&})) a\k
paif &Sdihsteiedmers (420 mg). "H NMR (CD;0D, 400 MHz): § 0.90 (m, 3H), 1.10
(s, 4.5 H), 1.16 (s, 4.5 H), 1.70 (m, 2H), 2.47-2.55 (m, 2H), 3.30 (m, 3H), 6.50 (dt,
1H), 7.22 (s, 4H). (ESI) m/z 422.07 (M+Na)".

Example 68: Sodium
4-[(1-Benzoyloxypropoxy)carbonylamino]-(3R)-(4-chlorophenyl)-butanoate 81

Following the same procedures of Example 63 but replacing
cyclohexanecarboxylic acid with benzoic acid afforded the title compound (81) as a
pair of diastereomers (129 mg). 'H NMR (CDs0D, 400 MHz): § 0.98 (m, 3H), 1.85
(m, 2H), 2.39 (m, 1H), 2.52 (m, 1H), 3.30 (m, 3H), 6.78 (m, 1H), 7.18 (m, 4H), 7.48
(m, 2H), 7.60 (m, 1H), 7.95 (m, 2H). MS (ESI) m/z 442.07 (M+Na)".
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462.21 (M+Na) . Exanple 72: Sodium
4-1 (I - Btttanoyl oxy- I -cycl ohexyl met hoxy) car bonyl am nol -
W@ 2p/0(9exhl or ophenyl ) - butanoate (85) Fol | ow POT/URB®04/027330
same procedures of Exanpl e but repl acing butyral dehyde
wi t h cycl ohexanecar b(i)éxal dqhx% Step A and repl acing
cycl opent anecar boxyl i utyrlc acid in
SA-4(1 - Acctbi w1 dgdlohbeylhieth gy i@ I3RS (- cARIbpRiny])-
di astereoners (520 np) .

(m 3H), 0.98-1.28 (m hbagnoate 1.753(m 8H), 2.24

( m ﬁd’[@owﬁ%bﬁ% éf\a@ g&@e)dm% g?ﬁ%@l]&l& }3% mﬁée)%?ac rg(lﬂ.ﬁg\lbagiel?@e

w yynidiwmnecﬁ;h@ghhlshﬁeoﬁ S&pdA amd replacing cyclop(eréta?ec(arbox I11c
R 4-chl o

ac*cb%ﬁé ﬁ?f cB%t g? éﬁya?fggcf Xéﬁeggtr ;ggwgi)sasa pair of
dl%%&?%%#3??%%%2?‘}%%@%%%&%2@# BRI D)

1. GOh(B:SOr(nDBH),l Nnog @Olﬁﬁ)) mm g; cswa,sz a@qﬁdng) Qrslt(&xpnmgnybo (m,
| |ne .
3@2%%6M|1¥Baﬁ8§% 3 MME&H %ﬁk}ﬁﬂéu@é@ Y a)36 rrg, 1 52

mmol ). The resulting m xture was stirred at 0 Cfor 1
h then at room tenperature overnight. The reaction

n1xture was diluted ExaGpl7® Sodashed excessively wth
and dried over anhydrous

pig pgarhony lax inp}r(3B)-(4schlorophenyl)-
afforded the cr ude car lgg@ﬁ;ogte ich was purified by

chr omat ography on silica ger, ting wwth 5%ether in
hex diedlowanghe @arde pm@edurts ef Bomyde 53 b@ﬁ%plaémgwtgaldehyde

Welo{l}%w by g%yde n %m@;@d reE]igﬁlng%yglgp? 0)((y110

acid. whgh ﬁﬂa&puihh'l) aci® nﬂgtef) & ffbrdddhe tifle @8mpund2(idd) a@a Bﬁr 68,
Step Synt hesi s of

dla&{eb(éo(mﬁ (HOmgby FNMER(JRADAINMHZN 6} 0.9GR30(@h, GHI)or op

LD P (24 42 . S0 Rt B 86 ey HEE BRG), 7.21
(s, aﬁxjeMs (ESTY by 48. IU?SI\(I@NQ)J"”L 18.76 mmol ) and TMsC
.19 nm, 9.38 mmol The resulting reaction m xture

vvas stirred at 0 Cfor mn. Then, to thesuspensi on was

added a solution of go 687) (4.7 mml) in CH2C 2
(5 nmL) and Exml%%.gogl)un{

4-[(1-Isobutanoyloxy-1-cyclohexylmethoxy)carbonylamino]-(3R)-
(4-chlorophenyl)-butanoate (84)

Following the same procedures of Example 55 but replacing butyraldehyde
with cyclohexanecarboxaldehyde in Step A and replacing cyclopentanecarboxylic
acid with isobutyric acid in Step C afforded the title compound (84) as a pair of
diastereomers (800 mg). "H NMR (CD;0D, 400 MHz): 6 0.96-1.28 (m, 10 H),
1.58-1.79 (m, 6H), 2.36-2.54 (m, 3H), 3.30 (m, 3H), 7.21 (s, 4H). MS (ESI) m/z
462.21 (M+Na)".
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the resulting reaction mxture stirred at room
tenperature for 5 h. The m xture was diluted with CH2C
wa@2o0smsdiesl with ice-cold dilute HO and bri ne, Pengs2004/027330

dried over anhydrous The sol vent was renoved in vacuo

to afford the crude %odu i ch was purified by

chr omat ogr aphy on sil g first vvlth pure
4€IHZBufaﬂmdx@nnwclbﬂemmmaﬁmmbommﬂﬁllaws l?lgl/élphenv)_

ethyl acetate in CH2C 2 to afford the car bamat

conpound (88) (1.20 g, lmntapoatei(NR ( , 400 MHz)

OFéllBgagﬁ%f'lhe ﬁfﬁ%ré«{@%é%f E%?_I'?;Qle %@‘?ug@p?cw%%&”%yde

wﬁh Qﬁclgﬂaamecathd)(aldEhﬁﬁ \;gﬁiepl Ad)a?d ?epéé&tlr(gﬂcycl’dﬂkntaﬁe&@bd)@hc
t e anoyl oxybut ox
ace:‘g%la Lgm%%ld irgééfp 24 ffﬁﬁﬂ%ﬁr %15 ﬁél% yplylpamda@éo as appig of

AR g S IRTEEIOD. g MEE VBB AR o
4H)aﬂ ksanmaa(m,%i) Q@ﬂ?(nggg% 2. 3)99(1m11?{)% 215f8|(ﬁHlHl) 1. t59 (th) 3H), 6.41
se addition o ri fluoroacetic
(qaﬂhggggdggbf 06($T@ﬁ9annl) The resulting reaction
m xture was stlrred at 0 C and quenched after 5 h. The
reaction m xture was washed with water and brine, then

dried over HxaygploUd: AbynifietricSafthesidoft Swliamude
y preparative LC/ NS to

Chl Z)s

SI ngl e di astereorrer (as de m ned by chiral LC/ I\/S). H
NVR (CDCl , 400 MHz): d O. (m 6H), 1.38 (m 2H),
165(m 4H), 2.28 (t, 2H), 2.59 (dd, IH), 270(dd

Eﬁep 1%'( SYntf '

398 14 (MH . Step D Sodm
4-{f (1 S)-Buta (gﬁc?/l oxybut oxyl'car bonyl am nol - (3R)-(4-chl o
rop solutinn ef{o&) él(YQB)XYCFﬁén-é&nb(ﬁi()lﬂlgﬂéélrmntsn CH,CL

e I |
OOBLYDE 18 ARG AR P HhBEE! K B i
(O\%inliL slarii matdlpand 4dimdhyliminopiediae (188thg \Was2 hensly.ethdy
hilization to afford the title conpound
reHBLR T TS P ki b ogh eheapSicBpOBP gfFmight. The

reeflcu{)ﬁ Wi D@u g E@Mﬁq@wtvgigxé&a{cees%wlwaté@ RiacH&

loro ut anoat
and brine, and drled over anhydrous Na,SO,. Filtration and removal of the solvent in

vacuo afforded the crude carbonate, which was purified by chromatography on silica
gel, eluting with 5% ether in hexane to afford the title compound (87) (1.45 g, 65%).
'"H NMR (CDCls, 400 MHz): § 0.94 (t, 3H) 0.99 (t, 3H), 1.51 (hex, 2H), 1.66 (hex,
2H), 1.85 (m, 2H), 2.48 (m, 2H), 5.03 (AB q, 1H), 7.03 (d, 2H), 8.26 (d, 2H).

Step B: Synthesis of
4-{[(1S)-Butanoylbutoxy]carbonylamino}-(3R)-(4-chlorophenyl)-butanoic Acid

(88)
To a stirred suspension of R-baclofen (1.0 g, 4.69 mmol) in CH,Cl, (50 mL) at
0 °C was added triethylamine (2.4 mL, 18.76 mmol) and TMSCI (1.19 mL, 9.38

mmol). The resulting reaction mixture was stirred at 0 °C for 15 min. Then, to the

98



Fol | owi ng the procedures of Exanple 73 but repl acing
(5S) - 5- hydr oxyoct an-4-one with

W@ 20508916y dr oxy- 2- net hyl hept an- 4- one, the freerariud2004/027330
formof the title conpound was obtained as a single

d' %%}oarweé) 33%,51 éagg {rﬁ%ﬁ %ﬁd%zég%mgg)lﬁ%%{% aStmE) and
th% %sult&g@@ac(n@ﬂ miktdre st?rre7d1at Sl td eratﬁregl%r 5@ B mixBure Was

4.70 (t d, 2
TR N N KL MG Gl P dnzz

o e 0. e R E SR o S 15 Bl e Poducr,

whigh el puiiiieiChy CHroattogriphiytbnSPifiaca!, leﬁﬂmfg(ﬁrstl@nﬁ'})ﬁre Jﬂﬁ?lg to
sol vent, was renoved by |yophilization to afford

ROV & IB‘@‘PRJEB%&‘(‘ P Vb ey bacerass HfcsClo (@péRomidbt s

PR LRI (1202 6790 AR (CRGL: AOBMER): G099 6p
6Ih)$m)8B)(anH§l,mO@0 @n,(41) 2B9l hpmﬂw@ 5Shﬁnmmcg@qr 85 19,

ut replacin é‘ drox octan 4-one
3. W—?ﬁ %04@3} 3ﬁ)h§7 8%&? R1Hgt 16 ﬁebltl)ar? 13- (dn%H) 78 ds &H).
acid formof the title conpound was obtained as a
single diastereonmer (20 ng, 7%9. H NWMR (CDCO , 400
MHz): d 0.93 (t, 3H), 1.16 Step€t), 1.34 (m 2H) 1.68
, 2. 5% (dd :

4-{1(3S)-Butane HEOXY 16 4 rapk
ny 712(d 2H) 7.26 %‘%—@ I\/S(ESI) mz 398 14

(MH . The carboxylic a converted to the
sodiTm staked dugpatispacifutéadnydrogelipexide @ 489, 1aMimidoyin

cgh A hrpy €3 @8%@4\5'3?33@#&%@8&%%?@ Sapcllon G &
m%{/ff&[d*védﬁ%/ drb WRe GAdRBH B@trﬁﬁl%}oac@fcaﬁm idé(1. 6@%‘{%"‘?@0' ¢

nt hesi s "of Sodi um 4-{ - I sobut anoyl OXYI SO

migph)c dihp sespltingireastiop @R)m(re:twah $turftdm11 @n{d gnd- qwndwdatﬂer 5h.

A R R R ——

Na(ZSS) t2afford itieadraye p&dhotdwaiém@s@ﬁnﬁe@ B¢ prépaﬁaufva 9‘&:/1%9 @
formof the title compound was obtai ned as a si ngl e

afigrddeditissrmpowsl (BGl 892ug, 435 %MR g e djastkg@nhdadys d

defrfifheli Ty Ei . }H}ibLé (1?013195% {gﬁcg“gyﬂ(q—n{ FDM 5221114515{} rﬁ?s (m,

fékﬁ 65 ﬁn6ﬁ{j,12 28l quZH)62 48 (&dﬂ 1H)Fﬁ 70 del(?Hng 281, 2@ 3%0 (m,

e car boxyl’i

c#-d8 El%rsme éH%ér@")eG tH), t7 Hé (doli&),l 261 21Dy MSS(ESI[)UMZ@% 14
o-fryMeCN

Step D: Sodium
4-{[(1S)-Butanoyloxybutoxy]carbonylamino}-(3R)-(4-chlorophenyl)-butanoate

(86)

The carboxylic acid was converted to the sodium salt by dissolution in MeCN

(0.5 mL) and then addition of aqueous NaHCO; (1 eq.) with sonication for 10 min.
The solvent was removed by lyophilization to afford the title compound (86).
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(0.5 nm) and then addition of aqueous (1 eq.) with
sonication for 10 mn. The sol vent was renoved by

wo yaphidiszation to afford the title conmpound (BC)/1S2004/027330
Exanpl e 77: Synthesis of O(I - | sobut anoyl oxyi sobut oxy)

6N?f h&rrg?gﬁfé‘gﬁl’?t Zy) i (94) A

SO I4ng (1R)-Biitahoyl Bkﬂﬁ(ﬁhﬁo@&%oﬁ&ﬁlﬁﬁho CERL Al Gi1iRiphenyD)-
(1026 g, 6.0 no tet rabutyl-ammoni um

hydrogensul fate (20 g, lanameate (9@n di chl or onet hane
(1501901[9v)1pé ﬁlte%rJ)(%‘ahlee%%gE;lign lerﬁabcﬁor e%u pped with a

mechani ca irrer erature Hehd addition
(5B Hsldrongsctandt@i with @R)B@hydiexy-gaﬁéthﬂﬁepfhﬁm%ﬁ WRSree acid

g@ﬂ%uall added g 15% aqueous sol ution of sodi
fo eoqogtpé’u{l wias Obtameﬁr@ls 7 SB\ple diastereompr(158 H08,2300). H

R A T R AT 81
2.60 @ qEReUE (@dasH), 8 (sxgmr)a:s sd (:anoH}, Ae7 0o, Jid, 6. sn;(asm)

X and water (2 L)

ed h
7. ﬁ?@a@m T%Q&tﬁés{\@ﬁ@eﬁ)z’ﬂ@% Mtbus filtered, and

;:Io Ff@{% %g%g‘g, ggﬁg E(\Safs ?%\geg{%g% Er?e%ﬁﬁn%f ?al@%g /g’lésgo%ﬁtgo% in MeCN
(0cahbj hmbthen adlitioh ofhgub®us ML O4 @Dec}/)-lWith sdmﬂ:atioéfg)ﬁ 10 m1n.

ThﬁQ"l"e?HEWﬂé’fe%F& Py farqp%gail%% aef?qrg gy 'l conbzound (S
bottom fl ask was added i sobutyric acid (1300 nm., 14
nmol ), and an aqueous sol ution of 25%

tet r amet hy| Example/ff: Mmmemtm §@th§51s1dl'8udhgm The wat er
Lind ' ‘ C
arrber I | qU| d, which was us W t hout further

purification. Step C O (l-TSobut ano%il oxyi sobut oxy)
ff- Walhqwmmhp@wﬁ@@naoéﬁgag@gle% bat @p cirigr ee neck round

B e T PB4 DB SRR Rrsefin 1555 (F e acid
formb] theitileldinpbintd @ad 6bthidbd aga sihgle dﬁbltéreorﬂél{m() o, 704 05ﬁ

5.76 nol). The reaction m xture was heated to 8
NV, D TONTEGY B3 GeSn A on Dok 465. 15), G, 27D,

2 T2 o R LIRS B b 252 &y Mol Do,

6.47Ut XD, L1238yt 26 (6, L) -MIRESD 2898, whasg was
separated and concentrated undef reduced pressure to
af f dhg cerexplioenid vag omverted B e sedigmpmsit bysHsgplusionan MeCN

(O.g S&:E)r Af%?ﬁe(-ﬂ d%ﬂi&’t%% t‘jﬂ{}%@t (I\%Og, ( 14eoq(.)) v's\//{fg %omcatlonq"m( FO min.

The solvent was removed by lyophilization to afford the title compound (91).

Example 76: Asymmetric Synthesis of Sodium

4-{[(1S)-Isobutanoyloxvisobutoxy]carbonylamino}-(3R)-(4-chlorophenyl)
~-butanoate (92)

Following the procedures of Example 73 but replacing
(55)-5-hydroxyoctan-4-one with (4S)-2,5-dimethyl-4-hydroxyhexan-3-one, the free
acid form of the title compound was obtained as a single diastereomer (8.0 mg, 2%).

"H NMR (CDCls, 400 MHz): § 0.89 (m, 6E), 1.15 (m, 6H), 1.94 (m, 1H), 2.52 (m,
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(m IH, 2.35 (s, 3H, 2.6 (m IH), 6.7 (d, IH).
Exanpl e 78: Synt hesis of

W@ bRpol916E ( 3S, 4S) - 2, 5- Di ox0- 3., 4- di benzovl oxyppeT/OL200#/027330
yl ) -oxycar bonvl oxyl - 2-net hyl propyl 2-nethyl propanoate

1258 EPLH, 278 (44, 11D, 3 28 (m, 2H0) 3 4oy, 1HD) 4,68 (1 1FD), 6:48 (d,
1H)97)10/§d,821$p€m$i(dmm)‘ MS$ESI)b@@398I14 viHEyt ari ¢ aci d

(100 g, in acetic anhydride (300 niL) wa

sti rTléeocaal?oxefbc @PlfldYaS SANYHEEH to Hie sodBw hbshdwqmteon in MeCN

(03 ﬁlgy«@ﬁh {@n 9@&}1015 8f &gfemlg RAREOAYH Eﬁ) thlﬂ%Rﬁ%x&&fi;?'r 10%nin.

product was co trats o

Thei sol wemewe$ remidved by ﬂlyd)p&ldlzanen {olafigrd alnetittlr ¢omaponnd €92).
vacuumto afford the title conpound (97) (80 g, 84%.
HNWVR (CDA , 400 MHz): d 5.99 (s, 2H), 7.50 (m 4H),

7. 66E&#p ?e'“b% sgnﬁies{sfélfo‘lt%lsoﬁh@ogloxylsobutox& S-Methyl
I-Hydroxy-( 3S OXO0- - y ne
(98) To a suspensi on Bhiotrbonag)(93) 176 mmol ) in a

m xture of acetonitrile and water (8:1, 400 nL) at 0 C
was added a 50% aqueous sol ution of hydroxyl am ne

(13. 0 Biep &: 0RlQhlofdiSoRE)tS-NEBHSIAOSrHOn NRI94)
stirred overnl ght at roomte erature to obtain a

cl eah saltign pbirchipre2mugthylpropyhehlerodersrfite (0P ewhd mol) and

ol SR b irte NAIRE 20 PR AR SHREE (300 L)
in phasketeda? Weabietl e@lippbﬁls\ﬁllﬂvsh}ecmm&m weitrer, tepipbrdiiiteRobe, and
dried over anhydrous and concentrated in vacuo to

adgtioprfinned &vap seaedriad] e, Toothg resichem mwwyam@mlb{radded a

15?/: Fcﬂlee%p 1&?(9{ ofxs%gﬁ%ne %yitﬁm? g ”Psg# néj 4 Héoi) %\gez ﬁj)d dfhg: redction

wdsanoddraeRaxathefigictand fiy ifteindl Itetﬁﬁeﬁthﬂutdkeaéslﬁhﬂnﬁhlnéﬁf&tween 10
product was collected by filtration, washed with a

anffh%?f@ daripg ﬂ@tadémoan dhp esegess phasy)wasam@ar@rﬁd @@d thedwganic
S B A BIRRY, Drf 58, e
ovér ﬁﬂlyﬁﬂius 1\23'2'504, Filefed( Md éHrl):entf&d ey rd%lhéecﬁﬁéss@ﬂa foMftdyd
thg mﬂs ccme((t@é (94050 & T7 ool 96%-agiaselerteys biguidy I OIMBI n

bl PR S TR T

98.6 nmol ) and thiocarbonate (93) (34.6 g, 148 mml)
in dichloromethane at 0 C was dropw se added a 32%
sol uti on oPtepdd; e 13 ¢ aci d

OVerres 20 PHGuddRttohPask was added isobutyric acid (1300 mL, 14 mol),
and an aqueous solution of 25% tetramethylammonium hydroxide (5 L, 14 mol). The
water was removed under reduced pressure, and azeotroped with toluene (2 x 2 L) to
leave the product (95) as an amber liquid, which was used without further

purification.

Step C: O-(1-Isobutanoyloxyisobutoxy) S-Methyl Thiocarbonate (93)

To a 3 L three neck round bottom flask equipped with a mechanical stirrer and
teflon-coated thermocouple was added (95) (1672 g, 9 mol), isobutyric acid (264 g,
1.5 mol), and (94) (1050 g, 5.76 mol). The reaction mixture was heated to 80°C for
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tenperature was kept below 35 C during the addition of
peracetic acid. After the addition was conplete, the
WO e@siiae3 m xture was stirred overni ght at rooPCT/US2004/027330
" tenperature. The resulting white precipitate was

I hed successi .and a
13 h,xli‘lﬁxﬁlg&g%r{f{? ﬁeagtlonn}g B Se%é I{T\il\g{ T{hﬁ &GAC bp? X UG was cooled
tovHCQailhted HithaTO AR L @l & abiiddl witle e we 1 ThNifurated
product was crystallized once froma m xtureé of ethyl

Nakdeadb Xa?nld) anghoeater (( 1)1 JThe orgehiaplse ves sdpatateccamipound

The di ast f
P P Bl GRS LA e d ot g0
0
asféh I_cé‘d]d)r%e%g gq?ﬂdu r‘rgl F1511?1]&'\{1@?)@1 3 oSM:H%? 5 MdZ(h o 11.2%%( gxal), 2.05
(ng,Hépt 2.3 Ky, 315, M(mbiH)me)e 64 (d IH) 7.47 (m
4H) 7.63 (m 2H), 8.07 (m 4H). Exanple 79: Synthesis

4 {f(I R -1sobut anoymmpﬁoﬁgusgﬁmegﬁrobonyl am no}- (3R)-(

14 chlorophen ) -butanolc Acl 0 a sti rred

THF and vvater il )) 22291e pot roopéﬁ)enperaturewas

added R-bacl of e resul ting
reacti on m xture vvas sti rred untl | the suspension
t hen was

becane p? ;:I ear sol ution ( ca.
conc® MQJ@&:&MW
The g %ﬁ%ﬂ:ﬂ%oﬂ‘@?&@ Qflﬂén&bﬁ[]ggal@ér#%@g%b %,]%7% %o%ﬁearcatlc

the eth ayer was wasnhe i ne
antiydrede @06 mladraschtioned an83 UE fcfrlﬁhtthat ihemeation mixture allowed to

coff R TP eppar L St palie eFSRY Bl Bn 13T g washed
witteh miftube bMGheM ahH héx ke "(‘P"I?Qﬁd &)tfledjtqu%p\/ﬁc%}iﬁ‘htg r&?fohpthe title

hexane. Crystallization from an acetone

copipetiod R8O e.BHY6) HEl NMR @?E@hpfﬂﬂ’Msz?ShB 5.93(%2%),, 7.96%n,
tereoneric puri 0 e product was
4%9?38%2%&%6%&“9%%9% d.e. IOby H)F/>LC usi ngpa chi r al

colum, H NMR (CDCl , 400 MHz): d 0.95 (d, 6H), 1.17

(d, 3H), 118(d 3H), 1.99 (m IH), 2.55 (hept. IH),
2. &dey( Bdwmamw&

(iESI];_(l) heSpgitnis OThiep & s i Eidbbmbisih ol Blstanipile ana

wa‘f&CtBllWOO mL) at 0 °C was added a 50% aqueous solution of hydroxvl
4-{r (I RVI sot))ut anoyl oxyi sobut gxyclllcar bonvl am n% O)f%amzne

(1%Amdr.Gdhenmp)). Thetreshbimgsuspb0opn Frae Stnac(bo\)@hught #aboim
temn er):ltu%il% Sbealy %rcie%rd S(‘):h?tlci):nh el“heqodl ®or %%lagetgpﬁtr(iille %vsa% lrfl:ﬁ{)x(f) rgl by

rotary evaporation and the residue was portioned between ethyl acetate and water.

The organic phase was washed successively with water and brine, dried over
anhydrous Na;SO; and concentrated in vacuo to afford the intermediate,
2,3-dibenzoyloxy D-tartaric acid mono-hydroxamate. This compound was suspended
in toluene heated under reflux for 2h, then cooled to room temperature to form a
crystalline solid. The product was collected by filtration, washed with a mixture of
cther and hexane (1:1), and dried under vacuum to afford the title compound (98) (58
g, 93%). "H NMR (CDCl;, 400 MHz): § 6.06 (s, 2H), 7.50 (t, 4H), 7.65 (dt, 2H), 8.06
(m, 4H). MS (ESI) m/z 354.00 (M-H)".
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MeCN (0.5 nL) and then addition of agueous NaHCO3 (1
eqg.) with sonication for 15 mn. The solvent was
woesmsierichy | yophilization to afford the titlepcDupmomnz7330
(100). H NWR (CD OD, 400 MHz): d 0.93 (d, 3H), 0.94
(d, 3H, 1.08 (d, 3H), 1.10 (d, 3H), 1.94 (m IH,
2.37-2.54 (m 3H), 3.31 (m 3H), 6.43 (d, IH, 7.23
(s, 4H). M5 (ESI) mz 39855&,(@\/} Na) . Exanple 81:
Synt hesi s of _
(l.y - I ) ; e ptaro
2/2)63{;: arst ggy A )—(ﬁ/- e%'hvlprt rW&-met%wDr%ng&aqx (ﬁ{)opanoat ©
( 3R, A& stdursd §31066 &% dnipobed @BY (35X, -98. Smhidy sidohidcafbonate
2)102 To a 3-necked 5 L round bottomflask fitted with
(93) Adchanli48anmebiin dishlogerethanest Uof wesdrepwish addestddbioe

solfiy U Bihcpid 3 EpA ARG posi nBle b 2 1 T bt O
teSIpERAMNS Wab ketbetdw B5 &C darigk the atiditioh of Beratetfctcid After the

during which time the starting ma,terl al gradually
adgitiongv s@mpletsibe reactippmpHiregiasisiirred oNemighs gt ioPhegan
t
teﬁlgg%g%él ginlé \fléglt*tnﬁen X g&%ﬁb‘t%gﬁ%&ﬂéﬂ e@g]%sé cgﬁ‘fé‘.uccesswely
witho Watee t ad ahyma‘tuﬂetort‘ athenmd vexsine(d : 2y thien 06i¢d anddromeuimn to

aif P e e S BSOSt SR BRI Aeq 695¢ GG mixture
of"éﬂﬁjl %ce%Qt'e'aﬁ%i h'ékeMWl ﬁgmfford‘ﬂ&tombéwnpo%é é96) é% 7%“%5%). The

(app (app
disttegporBeri¢ pmwtdrrqf)tlye- 11880t Rjas ,’glcteﬁnmeé m)b@98 4% d.e. by HPLC using

a it Grrre B YRR ODGE: A0 bR el BT 122t i T

3}&??'2@%{3?21‘), %G{Bgﬁflﬁ U5 61 %@9%6@@%@1),( 192)m( 21Y9 .63

cet n|tr| he Suspensi on
ﬁmé&Dc&ﬁVéﬂ,#H)an ice bath to 4C follomed by the
addi ti on of 50% aqueous hydroxyl am ne (180 nL, 2.93
nmol) over 1 h. The starting material gradual |y

di ssol ved during t hexaflgiet790Ryaidsisla¢ reaction m xture
was vvarmadto 20Cand stlrre or h Thereactlon

(1 L) andvvashed vvlthglN I—(I)CI :E* 9 The organl c phase
was separated and con acuo to afford a

Vi SCDWI§ stiel SuspetidionldIROEN(1UT gV BIS7 hh@a% heahieufeast THWand

hours in toluene (2.5 L) at 100 Cwith azeotropic

whtend0d) (310 Wb e rooRHemsgraipe yRaadd - barle a4 I8 2Aa S
g0 el ehe iRt VAS Pirn ] £ (PR kit olear

sohitibngca. @ i)thdDdaacsiceteatedinhaxeate reRoxe triokt @ﬂ‘tl’ie sslverd. The

i,n a vacuumoven to afford the titl i) npound ]hg
re@é@was partiggned between ether and water, the ether Iayer was washed 'with

water and brine, and dried over anhydrous Na,SO4. After filtration and concentration
in vacuo, the crude product was obtained and then purified by flash-chromatography
on silica gel, eluting with a gradient of 10-20% acetone in hexane. Crystallization
from an acetone / hexane mixture afforded the title compound (99) (8.22 g, 95%
yield). The diastereomeric purity of the product was determined to be 99.9% d.e. by
HPLC using a chiral column. 'H NMR (CDCls, 400 MHz): § 0.95 (d, 6H), 1.17 (d,
3H), 1.18 (d, 3H), 1.99 (m, 1H), 2.55 (hept. 1H), 2.64 (dd, 1H), 2.76 (dd, 1H), 3.40
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nmol, 87% as a white solid. HNWR (CDO , 400 MHz): d
5.85 (s, 2H), 7.45 (app. t, 4H), 7.65 (app t, 2H),
w@2@8/0fmp3 4H). Step C ( S - - R RV -Dioxo- - dPOBDEIN04/027330

OXyp r r o i inv -oxycarbony ox 1-2-nethyl propyl

L LN AT e

3983at(®AHyenper ature probe and an addition funnel was
charged with (93) (234 g, 1 nol), (103) (330 g, 0.95
mol ), and 1, 2-di chl oroethane (2200 nL). The reaction

m xture was cool 20: E§1§79F§O(ﬁ Hpsphere in an
ice water bath to action
m%lm-mwﬂdﬂdxﬁsﬁﬁ%mbaﬂhonmlanimg&( ﬂ#dllam@ehﬂ!
dilute acetic acid (500 nL, 2. t&iﬁ nol ) over 2 h,

mai nt ai ni ng the tenperx a n and 22 C. This

t enpgy e%o%ﬁﬁ@ﬁmwg)t\@és%gvér% 18 theAddivinh SNEby didsdlution in

durin time a’white precipitate was forned. The
Me@Nc(mScmLmnd thew addiion of aqueeusdwai€@; { loe@) witlz sonigation for 15

ety S e rymovi ottt ARPE S giphSma oo
%%1@(@]% LG e1do Nk C@W%H%Hﬂ@bﬁ ((113?]@) a, 08Qd231H)TQI 10 (d,

e dlastereonerlc purity product was
3Hel 84 finn H),1203 2. 54 (893510331 (oy, 3|H9L6:4B,|£¢1 rigl)a72Bi(s.dH). MS

[ um, cbd , 400 MHz): d 1.0 (d, 6H), 1.2
@@dﬁ%ﬁ&%%h IH), 2.65 (Zn I'H), 6.(0 (er? s, 2H),
6.6 (d, IH, 7.45 (app. t, 4H), 7.65 (app. t, 2H),
8.05 (d, 4H).Exanple 82: Synthesis of
4- {[(I S)-1 sobut anovEWPb@BUﬁmﬁkEu&rlﬁonvl ani no>- (3R) - (
0D I

(1) [ ) 1X0-3 A~ : r‘nL 13_'91 aMH foxy]-2
stirrer, teﬂp%@ahl 0 pilﬁnet 3%@6%@01)1! et was
added (101) ( no R-bacl ofen (31.2 g, 146
mol ), THF (1000 _nL), and vvater (100 nL). The
1§%«§bA$l on f@rﬁi)-'%ﬁg-ﬁﬂoi@%ﬁfdlﬁ%ﬂogf&gg‘l ﬁ-ﬁié%%ﬁﬁﬁ gg;)
m n.Td# s-n'EbiEed/\ﬁE ro@i@dm fasketited waittda trivehandead stimer and a
m xture was diluted with nethyl. tert-bu eth
teflon conted theprsgupleryashdfey (-)-2.35 lwomﬁ aax¥pd1 %) 2,2.79

mg@?;%lgﬂv%edb o dﬁd@'(@ B PRSsUSFRRIANGE findd and heated to

cuo to 1eave a white solid.
830! forl2 Walsiripy m}ﬁcﬂe@mbyhe‘ dtartihg lateviabgradualyndisoBad. g& short time
silica_gel; eluti n% with 20% acetone in hexanée%h
therepftgrgthe @éodmcbaw ¢ sysiy! Ihzg 3 thegggetion mixture and the suspension

was then cooled to 25° C. The product was collected by filtration, washed with 10%

acetone in hexane (2 x 1 L), and dried in a vacuum oven at 50°C overnight to afford
the title compound (102) as a white solid. 'H NMR (CDCls, 400 MHz): § 6.0 (s, 2H),
7.45 (app. t, 4H), 7.65 (app. t, 2H), 8.05 (d, 4H).

Step B: 1-Hydroxy-(3R.4R)-2.,5-Diox0-3.4-dibenzoyloxypyrrolidine (103)

To a 3-neck 5 L round bottom flask fitted with a mechanical stirrer and a

teflon coated temperature probe was added (102) (2.79 mol) followed by acetonitrile
(2 L). The suspension was cooled in an ice bath to 4°C, followed by the addition of
50% aqueous hydroxylamine (180 mL, 2.93 mol) over 1 h. The starting material
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90% vyield) as a white solid. Crystallization from
ei ther an acetone / hexane m xture or ethyl acetate /
\Vmemsmnaﬁnixture afforded the title conmpound (ROWUS{60027330
125 mmol, 90%vyield) as a white solid. The

g%’ Bﬁ%§£§%ﬁﬁﬁgﬁgﬁbf@d§f thgggrod %%‘ﬁ%i detern1ne tt80°C
ar(dGiXgled f01413@ MIE )eacﬁor@nﬁ)&uﬁerﬁrasﬁﬁhcenlraﬂe@ Zzh gthﬂut%d YAth

Etg)rﬂgg(l% andg;va@beq mlth|1|_])l HQ|1 (gg l(l'p) Thq)org@nqghz(s@ wasH):parated
an ébgc&ﬁiliate%g% va ozntt%hag%ir% ggf?s %Mgeé I_EP?L})) ITH/ éyl%g %vas%hén'\ﬁeFQed
fod £ hd)lﬁ‘s); inl ohlznt oY) ax YOab witay bsasporm ol §0Y ates Rind
4- chloro henyl ) -butanoate (92) The carboxylic acid
SRRty G e thes thprodaccarmalizad. sfecosting o mar
chBeMREMRAAURE AALLADRURRERNR) T i b

(2l»ydphantidriad ii nmm vaduuyisdadnl tb 28bidthe title tv@bbinel (10BX{S62S 2.43
hexang, ethyl acetate/ heptane,

*ﬁfﬂ acet one /
mak. 8/ % Bt Adite solid. 2 HNMR KoR(E: ﬁ%hﬂﬁéx@ﬁé%&f&ﬁ)@i @dSt(app. t,

I a white crystalline solid. H
A0 RGO R 05060 (o by 1 14 (a SH)
1.15 (d, 3H, 1.91 (m IH, 2.40 (m IH, 2.52 (m

2H), 3.30 (m 3H), 6.41 (d, IH), 7.22 (s, 4H). M
(ESI) mz 398 08 (M Na) %@Rrﬁ}l e 84: Standard Methods

one or nore I-E-meﬂwh)rap‘slmmtm&bf@aaomr(wl)y of tissue

f K h Th
Chons a3 dnseFrd A BolPo Al it Hijhegushamenistiaen eflon

coBtad %I@ﬁergtu% peré"arﬁﬁQl ﬁidgldgelgﬁn@ b9 CHB‘%f&J e (9%3 @gg%ze 7

wer e obt ai ned from conmer sour ces
me),d1e3i(320 8, 0. Foged)s andAR2-dichl @eethes: (2200 pdx)at’]?harrﬁactlon
eri.mental conditions used for the in

mfipy 538 oL & LKA GO 81 oo D418 Adh 1ERGRC To the
stli%& R ﬁ&t&@%&s%ﬁ@@ﬁ ?g%‘@ohghoh%? eﬁ%‘f&o 6111?(5 Bﬁg %%tlc

for one hour. Aliquots renove
acE(@0G MLy 94anal) qumﬁ:]ln,edamﬂatﬂi]ng)thé Yerhpdritutobearcat i £amt2zoC.
.n acetonitrile, |.es were then centrifuged and
This,SMpsTathre yag @%ﬂlﬂgdp fuss addifigpald 2dpdusingowhich timees Whide
rds
AL e R The Yealor B s R o B P Rty 1
produtt elleyteil by lm@.itldm atd tviasHel QVlﬂllaﬁdXﬁl'l@@ ¥ 0E) MBtie product was

dried in vacuo, yielding the title compound (101) (128 g, 0.24 mol, 25%). The

diastereomeric purity of the product was determined to be > 99% d.e. by HPLC using
a chiral column. 'H NMR (CDCls, 400 MHz): § 1.0 (d, 6H), 1.2 (dd, 6H), 2.1 (m,
1H), 2.65 (m, 1H), 6.0 (br. s, 2H), 6.6 (d, 1H), 7.45 (app. t, 4H), 7.65 (app. t, 2H),
8.05 (d, 4H).
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Pancreatin Stability: Stability studies were conducted
by incubating prodrug (5 M) with 1% (wv) pancreatin

W@ 3grmegi6d- 1625, from porci ne pancreas) in 0. O0PST/NEI0#/827330
buffer containing 0.5M NaCd (pH 7.5) at 37 C for 60 .

m n. The reaction e a.ddltl on of 2 vol unes
of met hanol After@%n@bﬁq& g R 14, 000 rpm for

m 4{[(1 RYisobEBxy]earhoRE el o éhi1bYophenyl
LC s/ I\/S. Caco-2 Homngenate S9 Stability: Caco-Z cells
0

were grown for days ting. Culture

medi S rinsed and
or apok St P TRYRL B Bty TR S A SR SR
temperagsé proberdndmitdegengil e was adhldl(];Oll)QWﬁs gl 13%etintyy), R-baclofen

o 8 et ey GBSy SR ROGRER T estongion v
stigRA b iéRtogdn a?%%ﬂ&ré 2118280°64 Br 3%, é’&%rea-gﬁgn %@fa%m%a L9

super nat ant {Caco-Z cell om)genate ract :
hoarlldgqu@useid 30D mmin 0hd THF wastemoand iistaue dnéthe—re%nuﬁixmre

o Ol PR 5330 B R M 81 1 s0

mBy &k itePE x 2@0 mi §r Tﬁ@ofﬁ‘aﬂlc%aﬁe?w& sepRafa3hA AbhQiFra %ti in

i ntact prodrug and rel eased bacl ofen" were determ ne
vaguo todeaverd whitasadids heisalid ses petified byfladh/ Bom@apephy (300 g

d Tahl
sillgAERF: Shitng i 20 ALY RSl e o BRuruBRe 13 mmol,
90%% yidid)ss RrveiRrsalid. O0ryStlstatiah &owPéinet Qﬂi §ce@5}[b0/q{é&ﬁl?é ﬂni%&ure
Rat Plasma 2.0 mM None Human Pl asnma 0

or ethyb pcetige pheptaag WDPPfﬂfoUieQ ﬂmgmtﬂﬁ_gommmd (1_04) éﬁo 59125 1Bmol,

90%&&%&%@5&_@ nL“ghg)[Egr oxy T p?&%%gmle nE gﬁﬂﬁ%nq%gﬁeeprﬂm/ét was ci_er‘:ermmed

to bt Q994 dbnthy) HPLC using a chiral column. 'H NMR (CDCls, 400 MHz):

8 0.89 (m, 6H), 1.15 (m, 6H), 1.94 (m, 1H), 2.52 (m, 1H), 2.58 (dd, 1H), 2.78 (dd,
1H), 3.28 (m, 2H), 3.49 (m, 1H), 4.68 (t, 1H), 6.48 (d, 1H), 7.10 (d, 2H), 7.24 (d, 2H).
MS (ESI) m/z 398.14 (M-H)".

Example 83: Synthesis of Sodium

4-{[(1S)-Isobutanoyloxyisobutoxy]carbonylamine}-(3R)-(4-chlorophenyl)
-butanoate (92)
The carboxylic acid (101) was converted to the sodium salt by dissolution in

MeCN and then addition of aqueous NaHCO; (1 eq.) with sonication for 15 min. The

solvent was removed by lyophilization. Crystallization from either mixtures of
acetone / hexane, ethyl acetate/heptane, THF/heptane or 1,2-dimethoxyethane/hexane
afforded the title compound (92) as a white crystalline solid. 1H NMR (CD;OD, 400
MHz): § 0.90 (d, 6H), 1.14 (d, 3H), 1.15 (d, 3H), 1.91 (m, 1H), 2.40 (m, 1H), 2.52 (m,
2H), 3.30 (m, 3H), 6.41 (d, 1H), 7.22 (s, 4H). MS (ESI) m/z 398.08 (M-Na)".
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Caco-2 5.0 mM None Honobgenate Pancreatin 5.0 nM None
*NADPH generating system e.g., 1.3 MNADP+, 3.3 M

w@bkusnsEe6- phosphate, 0.4 U nL gl ucose- 6- phospbhel/@S2004/027330
dehydr ogenase, 3.3 mM nmagnesi um chl ori de and 0. 95

g%é%&g@ﬁ:%iﬂﬁyr T _n.ui' x Dete atiQ ; Dz 'Cleavaeof
Bacl of en Prodrugs aft etro@Bugs .Vitre Vari ous Tissue
Preparations (10) (12) (14) (16) .(18) (20) (23) p 2.0
100 e B BResCTPIodBEs were spkyated o7 U NGy Pitzp BN

wh) Sritpr it dopeedai i D8P B ineapadednilintnd 8, The
chsBictd staldilidp o @b Mg B Rukdv OB FdusrairpHPk af 21, 64/a20 8bivbre also

90/ 1 /20 61/27 82/9.96/3 Rat Liver S9 0/78 3/100
m%%%u meﬁw_%r@@%%l}eﬁaﬁ%% Pomercial w%ﬁ? -FrRen1er% er

I a / nl 4 € a
Bieh mj@s@RMgé@PAﬁ 3108ent 0801561013 E W%ggm, %Oﬁ}% gigloent 1

fmL) "Caco-2 SB 2/96 2/100 2/97 1/100° 1
congit®ns Peadciortheiim virs) stadiasir detibed i T@de 2 bolbws ERH

82/ 24(25) (27 30. 33 34 40), (43 2.0 101/0
PSSR OO O 67 oo 867 5 o7 ad ey oL LggiRgS0
ul?%(fére 1&hOveliQR0030, Q84 80 &rhih Andd qBerhd@ R4t 0103 daddbaetic acid

01/0 100/ 0 107/2 92/0 Rat Plasma 5/96 12/88 58/ 42
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Pancreatin Stability: Stability studies were conducted by incubating prodrug
(5 uM) with 1 % (w/v) pancreatin (Sigma, P-1625, from porcine pancreas) in 0.025 M
Tris buffer containing 0.5 M NaCl (pH 7.5) at 37 °C for 60 min. The reaction was
stopped by addition of 2 volumes of methanol. After centrifugation at 14,000 rpm for
10 min, the supernatant was removed and analyzed by LC/MS/MS.

Caco-2 Homogenate S9 Stability: Caco-2 cells were grown for 21 days prior
to harvesting. Culture medium was removed and cell monolayers were rinsed and
scraped off into ice-cold 10 mM sodium phosphate/0.15 M potassium chloride, pH
7.4. Cells were lysed by sonication at 4°C using a probe sonicator. Lysed cells were
then transferred into 1.5 mL centrifuge vials and centrifuged at 9000 g for 20 min at
4°C. The resulting supernatant (Caco-2 cell homogenate S9 fraction) was aliquoted
into 0.5 mL vials and stored at —80°C until used.

For stability studies, prodrug (5 uM) was incubated in Caco-2 homogenate S9
fraction (0.5 mg protein per mL) for 60 min at 37°C. Concentrations of intact prodrug

and released baclofen were determined at zero time and 60 minutes using LC/MS/MS.

Data from these studies is summarized in Table 2.
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*NADPH generating system, e.g., 1.3 mM NADP+, 3.3 mM glucose-6-phosphate, 0.4 U/mL
glucose-6-phosphate dehydrogenase, 3.3 mM magnesium chloride and 0.95 mg/mL potassium
phosphate, pH 7.4.

Table 2. % of Prodrug Remaining / % of Baclofen Released from Baclofen

Prodrugs after 60 min. in Various Tissue Preparations

(10) (12) (14) (16) (18) (20) (23)
pH 2.0 100/1 | 100/0 | 100/1 | 100/0 | 105/0 | 100/0 | 107/0
pH7.4 101/3 | 100/0 | 103/1 | 100/0 95/0 100/0 89/1
pH 8.0 98/9 105/0 | 102/2 | 100/0 | 102/0 | 103/0 90/2
Rat Plasma 85/15 | 72/14 | 55/48 | 54/40 | 39/60 92/8 11/93
Human Plasma | 64/26 | 95/5 | 90/10 | 62/20 | 61/27 | 82/9 96/3
Rat Liver SO 0/78 3/100 2/99 1/100 | 1/100 | 25/75 | 3/107
(0.5 mg/mL)
Human Liver S9 1/80 1/100 | 2/102 | 1/100 | 2/100 | 1/100 | 4/105
(0.5 mg/mL)
Caco-2 S9 2/96 | 2/100 2/97 1/100 | 1/100 | 1/100 | 15/87
Pancreatin 75/21 | 15/77 | 2/101 1/84 2/91 58/36 | 82/24
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Human Liver S9 | 6/91 1/86 1/82 | 0/69 | 2/82 | 2/84 | 2/87
(0.5 mg/mL)
Caco-2 S9 3/100 | 2/104 | 3/104 | 1/89 | 13/76 | 4/82 | 2/95

Pancreatin 44/50 | 12/75 | 46/50 | 1/79 | 47/40 | 15/64 | 4/76

(90) | oD [ (92) | (100) | (104)

pH 2.0 97/0 | 100/0 | 97/0 | 101/0 | 100/0
pH 7.4 93/0 | 97/0 | 95/0 | 98/0 | 100/0
pH 8.0 93/1 94/1 96/1 95/0 | 100/0

Rat Plasma 5/77 | 80/10 | 12/73 | 9/64 | 14/85

Human Plasma 81/2 | 83/2 86/1 89/3 98/2

Rat Liver S9 3/85 | 22/70 | 6/88 3/85 3/97

(0.5 mg/mL)
Human Liver S9 | 1/78 1778 | 4/80 1/83 3/97

(0.5 mg/mL)
Caco-2 S9 5/90 | 6/107 | 55/53 | 7/90 | 17/83

Pancreatin 9/68 | 11/78 | 85/7 | 68/27 | 90/6
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MK-571, 250 pM Verapamil, | mM Ofloxacin). Inserts were placed in 12 or 24 well

plates containing buffer and incubated for 30 min at 37C°. Prodrug (200 pM) was
added to the apical or basolateral compartment (donor) and concentrations of prodrug
and/or released parent drug in the opposite compartment (receiver) were determined
at intervals over 1 hour using LC/MS/MS. Values of apparent permeability (Papyp)

were calculated using the equation:
Papp = V; (dC/dt)/ /(AC,)

Here V; is the volume of the receiver compartment in mL; dC/dt is the total
flux of prodrug and parent drug (uM/s), determined from the slope of the plot of
concentration in the receiver compartment versus time; C, is the initial concentration
of prodrug in uM; A is the surface area of the membrane in cm”. Preferably, prodrugs
with significant transcellular permeability demonstrate a value of Py, of =1 x 10°
cm/s and more preferably, a value of Py, of =1 x 107 cm/s, and still more preferably
a value of Pyyp of =5 x 107 cm/s. Typical values of Py, obtained for baclofen

prodrugs are shown in the following table:
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extcgpeurc])nto cglg.g%und (1 0? the aplcal to-basolateral permeabilities of these prodrugs
significantly exceed their basolateral-to-apical permeabilities, suggesting that these
compounds may be substrates for active transport mechanisms present in the apical
membrane of Caco cells (though some component of this transcellular permeability

may also be mediated by passive diffusion).

Example 86: Uptake of R-Baclofen Following Administration of R-Baclofen or

R-Baclofen Prodrugs Intracolonically in Rats

Sustained release oral dosage forms, which release drug slowly over periods of
6-24 hours, generally release a significant proportion of the dose within the colon.
Thus, drugs suitable for use in such dosage forms preferably exhibit good colonic
absorption. This experiment was conducted to assess the suitability of baclofen

prodrugs for use in an oral sustained release dosage form.
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5. Supernatant was taken for LC/MS/MS analysis.

Step C: LC/MS/MS analysis
An APT 2000 LC/MS/MS spectrometer equipped with Shidmadzu 10ADVp
binary pumps and a CTC HTS-PAL autosampler were used in the analysis. A

Phenomenex hydro-RP 4.6 x 50 mm column was used during the analysis. The
mobile phase was water with 0.1% formic acid (A) and acetonitrile with 0.1% formic
acid (B). The gradient condition was: 10% B for 0.5 min, then to 95% B in 2.5 min,
then maintained at 95% B for 1.5 min. The mobile phase was returned to 10%B for 2
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Example 88: Uptake of R-Baclofen Following Administration of

R-Baclofen or R-Baclofen Prodrugs Intracolonically in Cynomolgus Monkeys

R-Baclofen hydrochloride salt and R-baclofen prodrugs (5 mg baclofen-eq
/kg) were administered to groups of four male cynomolgus monkeys as either aqueous
solutions or suspensions in 0.5% methyl cellulose / 0.1% Tween-80 via bolus
injection directly into the colon via an indwelling cannula. For colonic delivery a

flexible French catheter was inserted into the rectum of each monkey and extended to
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thédeitakloydnsdnlaldgs. and RS is sel ected fromthe group

consi sting of substituted aryl, heteroaryl and

substi t ut ed heteroaryl 2. The conpound of Cla|w11

wher e Exampleghp Uptake ef R-Baciofen Fol Dral Ag

The conpoungd of | ' ' 4 hIorophenyI
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ad&mmsﬁreﬂ bygrak &qvggq:@ grgumrfg@‘éﬁale cynomolgus monkeys as either an
aqueous solution or suspension in 0.5% methyl cellulose / 0.1% Tween-80

respectively. Following dosing, blood samples were obtained at intervals over 24
hours and were immediately quenched and processed for plasma at 4°C. All plasma
samples were subsequently analyzed for R-baclofen and intact prodrug using the
LC/MS/MS assay described above. The oral bioavailability of both prodrugs (92) and
(104) as R-baclofen was determined to be greater than 80%.

Finally, it should be noted that there are alternative ways of implementing
thedisclosures contained herein. Accordingly, the present embodiments are to be
considered as illustrative and not restrictive, and the claims are not to be limited to the
details given herein, but may be modified within the scope and equivalents thereof.
All publications and patents disclosed herein are incorporated herein by reference in

their entirety.
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A compound of Formula (V): | (V) or pharmaceutically
acceptabl e salts, hydrates or sol vates thereof,
wohbeseinss Rl, R2, R3 and R4 are as defined i n EtBUS004/027330
"~ 6. A compound of Formula (VI): | (M) or
phar maceutical |y acceptableﬁighéés hydr at es or
sol vates thereof, wherein: ) , R3 and R4 are as
def i we@t isiTC1&n@ddTs:l. 7. The conpound of Claim 1 wherein
Rl is selected fromthe group consisting of Q
. bal kyl, substituted al kyl, cycloal kyl, phenyl,

subs i tut - nyl al kyl and pyridyl. 8.
The %omoggaﬁgﬁ%%ﬁﬁ%%lgﬁ& ein RL is nmethyl, ethyl,
ra-propyl, isopropyl, butyl, is8buty , sec-butyl,
fert- butyl n-pent yl , iéopemen yl, neopentyl,
1, 1-di net hoxyet j Yo P enyl,

4- met hoxyphenyl mLgelggyﬂlp\,:jgﬁenet hyl, styryl,

cycl opropyl, cyclobutyl yclopentyl, cycl ohexyl

2-pyridyl, 3-pyridyl or *prrldyl 9. The conpound of
Caiml, wherein RL is net’hyl, ethyl, ra-propyl,

i SO pdilfmmhnadeuﬁww accdpsaiiieialls, h}ﬁﬁ‘@tebbltt sdlvatésethérebﬂ twHerein:
pent yl |sopent%J, sec-pentyl, neopent
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sdbymlntfgeycloallkky Icycle]ndbstbalﬂ{yt, eubsahitgd cycloh@teroalkyl heteroalkyl,

| kox iﬁrbo T c&p tnm: ﬁloalk %rbop l’and
ﬁg Xt 8*ghél FRYY
Sdgyﬁthgéulheteroﬁ%,qglkﬁpnpound of laim, V\,her ein R is

hydr ogen ethyl, n-propyl, isopropyl, butyl,
i SobR gnd Risase 4rbi§vp9ﬂdentlﬁ seledsed §rbm thy gtomlp@nnglstmg of hydrogen,

al}%éo g%&l#ﬁ,o 0 yc%r@) g]%!g.}a;f @Bt(vizeﬁ]%ar bo Xn%lh%%fslflsubstltuted

ar%,)le Eﬁﬂélkyl?ﬁ%@ﬁﬁat&d' a,rylalkg'l/ rc¥é’])6hlkyﬁ sEbskibAyd C}%ﬂoa‘ﬂkyﬂ}’lﬁét&%hryl
I S hydrogen he conpound of Claim1l

suhmtu@drhewzoa‘rxl h@t@noe@'ézlkylrﬁélﬂhybstlt@@%Weronr}éaﬂbpmr optionally,
R2 asn%l éétpelk{ylgﬁ/%g C&?D%g%ttc}ﬂ’l to é/%fc'hk&fé}y alre bg}?(?er&yilorm %rcycloalkyl

cycl'ohe
substituted cycloalkyl, cycloheteroalkyl or substituted cycloheteroalkyl ring;

R* is selected from the group consisting of hydrogen, alkyl, substituted alkyl,
aryl, substituted aryl, arylalkyl, substituted arylalkyl, aryldialkylsilyl, cycloalkyl,
substituted cycloalkyl, cycloheteroalkyl, substituted cycloheteroalkyl, heteroalkyl,
substituted heteroalkyl, heteroaryl, substituted heteroaryl, heteroarylalkyl, substituted
heteroarylalkyl or trialkylsilyl; and

R’ is selected from the group consisting of substituted aryl, heteroaryl and

substituted heteroaryl.

2. The compound of Claim 1, wherein R’ comprises a halogen-substituted

phenyl
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hydrogen. 13. The conpound of Claim1l, wherein Ris
nmet hyl , met hoxycar bonyl, et hoxycarbonyl ,

wo sapnopexycar bonyl or cycl ohexyl oxycar bonyl apdr/BS2004027330
met hyl . 14. The conpound of Claim1l, wherein Ris

sel egcted 0 r fih e aIkyI
subs |tut{eﬂlE éﬁ %ngggc ﬁﬂoﬂah&eﬁ]ﬁﬁn?ﬁ 4-c Pﬁ%gsp?le
R{Ah&ﬂ&ophéﬁ@ll 2-¢emphelykyd- ﬂu@x@bﬁéﬂyl lﬂhl%ﬁl—ZGﬂ 9—ohlorothlen—2 yl,
_ghenylalg% trialky |SI|Y and aryldlalkyIS|IyI 15.
Hel> sretieyliiion-2-v1 apeimidaz@sl i s hydr ogen,
nethyl ethyl, tert- butyl allyl, benzyl,
4-nethoxybenzy|, diphenylnethyl, triphenylnethyl,
tri et hyl Bhd gdmpdunil ef biaim i3] wheretrRY s diydmgghsi | yl |,
tert-butyldinethylsilyl or phenyldinmethylsilyl.16. The
conpound of Claiml1, wherein R4 is hydrogen, allyl,
benzy| or AtbipBhAYbSikdtlula (v)The conpound of daim,
wherein R4 i s hydrogen. 18 The conpound of Cla|w11 in
which R5 is substituted aryl. 16l The conpound of
Caiml in which R5 is substityted phenyl. 20. The
conmpound of Caim®6, wherein R 5 met hyl, ethyl,
W propyl, isopropyl, n but yl, put yl , sec-butyl,

tert-butyl, n- pentyl op tyI - pent yl ,
neopentyl, 1,1R |ekyox , gy%1ohexy|,
2-pyridyl, 3-pyri yr'dyl, R Os hydrogen,

met hyl, ethyl, n s hysopropyl, n-butyl, isobutyl,

sec-butyl, phenyl or cyclohexyl RS i s hydrogen and R4
is hydrogen. 2 . The conﬂNUnd of O aim6, wherein Rl
is nethyl hyl i sopr opy

i sob‘?ftp}lﬁm%céﬂtlct?ﬂ%’ﬂcceﬂt%ﬁ? salfse lgbfdratﬁq%rrﬁyivateé%?rs%mr%?
S PYRY, @91 R fF R SarBYEla0GRR 0 Bifgy hydrogen and RA s
hydrogen’. The conpound of Claim6, wherein RL is
net hyl , ethyI n- propyl, isopropyl, n-butyl, isobutyl,
sec- utyI tert eyl or cyclohexyl, R2 is
met hyl ibP%QH5%EHS§h, R3 is hydrogen and R4
IS hydrogen 23 The conpound of) A aim22 which is
substantially one diastereoner.|24. The conpound of
Claim 23, wherein the stereochémkgtry at the carbon
atomto which R2 and R3 are a ed is of the
S-configuration. 25. The conmpowtd ofy Cl ai m 23, wherein
t he stereochenmgst 3" at 6 he Nar b

TST

(V1)
or pharmaceutically acceptable salts, hydrates or solvates thereof, wherein:
R!, R% R® and R* are as defined in Claim 1.

7. The compound of Claim 1 wherein R' is selected from the group
consisting of C;_¢ alkyl, substituted C;.¢ alkyl, Cs.¢ cycloalkyl, phenyl, substituted
phenyl, C79 phenylalkyl and pyridyl.

8. The compound of Claim 1, wherein R' is methyl, ethyl, n-propyl,
isopropyl, butyl, isobutyl, sec-butyl, fert-butyl, n-pentyl, isopentyl, sec-pentyl,
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atomto which R2 and R3 are attached is of the
R-configuration.26. The conpound of Claim6, wherein

w®00se19m63 hyl , et hyl, n-propyl, isopropyl, n-becyUS2004/027330
i sobutyl, sec-butyl, tert-butyl, phenyl or cycl ohexyl,

e AR, 3 ORGP OEBePUELIBE v

plienethglo styoyiydycldpromylhododgst o3obpeityl, Syﬂmmelﬂﬁayr?@ﬁl,

The_ conpound of Claim 27, which is substantially one

38W%§§@Fédﬁ§ﬂyL29. The conpound of C aim 28, wherein
the stereochem stry at the carbon to which R2 and R3
are attached is of the S-configuration. 30. The
conpbund Tie d@ngiomna 8f Ciier igiwheidieRS isanetheh ethiys tpropyl,

iSRRG D GDRTLCHAC-RAD s DR oTRERo, 1P 22 PR
nd3ged®3, qFé 1 Ldiet®BRYye®hyl; phénk/B cd1biRix91 oﬁﬁg%&)ﬂ bronmo or

i odo; and R are 1'ndependently selected fromthe
group consisting of hydrogen, alkyl, substituted

al k al koxycar bon suhst i.t ut ed, al kgxycar bonyl ,
ar yIyf 0. subSE ‘tyomfé’an%% (laig, Lo whetei gz @?ftgt %/rtedfl ‘a’e};denﬂy
seRichd dtdhy the g2y Eutlskiihg oBERES $dnlit ey al‘k)gﬁ ls@sdtianbd Cy, allkyl, Cia

heteroaryl, substituted heteroaryl, heteroarylal ky

allggxyearhpayli Cut e¢ledinds Gar piclpelipkyearbapl.inheayl subsiivdedd R
ethe ' .bgn atomto which they are bonded
pheRAEELS %%%agf%ﬁ?%%%@titut ed cycl oal kyl |

cycl ohet eroal kyl or substituted cycl oheteroal kyl ring;

R4 is selected fromthe grou cons'%_sti ng of hydrogen,
al kyll subhstqompopnd gf felaim 1aw5d|e£elrs% isthydtnesa, metayl, ethyl,

- ) . )
A N R L R R L
mﬁhcims}tc 'anb:onﬁd ethyxyaafitenst, @p@gxﬁfﬁ@%&ﬁklﬁheﬁﬁbﬂf@fb&?ﬂ
et er oa , heteroaryl, substituted heteroaryl,
Phﬁ’éﬁfle‘i’%’é}’{; %5?11@313'1 ZTgedls LD o SrgBeyh anki igpdrogen
trialkylsilyl; and R5 is selected fromthe group

consi sting of substituted aryl, heteroaryl and
subsi2i t utlde destpenndof/ClaiB . whdnein RSrpbytrdgaf, nlEtlaginethyl,

wherein R5 js 4-chlorgophenyl , 4-chloro ny|l £ the
n-0RT B PRy drotha Seamhbh herh Sesae i 1
hyfroggh.or ophenyl is attached of the R configuration,
2-chl orophenyl, 4-fl uorophenyl,

13.  The compound of Claim 1, wherein R? is methyl, methoxycarbonyl,

ethoxycarbonyl, isopropoxycarbonyl or cyclohexyloxycarbonyl and R? is methyl.

14.  The compound of Claim 1, wherein R* is selected from the group
consisting of hydrogen, C.¢ alkyl, substituted C; alkyl, C;.¢ cycloalkyl, phenyl,
substituted phenyl, C7.9 phenylalkyl, substituted Cy.g phenylalkyl, trialkylsilyl and
aryldialkylsilyl.

15. The compound of Claim 1, wherein R* is hydrogen, methyl, ethyl,
tert-butyl, allyl, benzyl, 4-methoxybenzyl, diphenylmethyl, triphenylmethyl,
trimethylsilyl, triethylsilyl, triisopropylsilyl, terz-butyldimethylsilyl or
phenyldimethylsilyl.
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thien-2-yl, 5-chlorothien-2-yl, 5-bronothien-2-yl,

5-net hyl thi en-2-yl or 2-im dazolyl. 33. The conpound
wobosloadgs 32, wherein R4 is hydrogen. 34. A corpDuszhoeh27330

Formula (MIII) : I HT . M(VIIl) or pharmaceutically

acceptabl e salts, hydrates or sol vates thereof;

wherein: X is fluoro, chloro, bronp or iodo; and R2,

R3 ah@l RATh¢ eoragoudefofitisini 1) wlepdin R’ is3bydrdgn, SlyIpsanad or

of Caim34 wherein Xis chloro. 36. The conpound of
trepeti S84, wherein R2 is hydrogen, nethyl, ethyl,

R-propyl, isopropyl, "-butyl, isobutyl, sec-butyl,

phenyl or cycl ohexyl, and R3 is hydrogen. 37. The

conpblind The @raponndsf Gisiar BiwheRdn RS itiydrogen, net hyl ,

ethyl, fert-butyl, allyl, benzyl, 4-nethoxybenzyl,

di phenyl net hyl, tri phenyl net hyl, trinethylsilyl

trieidyl sthydom }%ffdn'd%? RISRY] i dlikh RS is substituted aryl.

tert-butyl di nethyl sil or phenyl di methylsilyl” 38.

The conpound of Cla|n134 wherein R4 is hydrogen,

AU I e L

spasticity in a patient, conprising adninistering to a
patlent in need of such treatnentR?mthera eutlcally

ef f e¥d.i veThmenmirous of Clemyp irheredr ROismathyl, el #rprepyl,
TRt P 0P A0, PR S

ndopueittlyl) mnaahythnmyahﬁnplsen&n d&ﬂbh@@ll r2-gaidyt, 3ap atdydiok h-pyndyl
§past| city. 41. A nethod of treating or preventi n%
é’b’%%ﬁ%ﬁbﬂaﬁhb’hﬂrﬁmpﬂa iserioy); frbitibaipotatiyl, sec-butyl, phenyl

&?’Egﬁéé’m R ERUEh B4 ROBE Ple amount of &
conpound of Claim.
21.  The compound of Claim 6, wherein R' is methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, phenyl, cyclohexyl or 3-pyridyl, R>
is hydrogen, R? is hydrogen and R* is hydrogen.

22.  The compound of Claim 6, wherein R' is methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, phenyl or cyclohexyl, R? is methyl,
n-propyl, or isopropyl, R? is hydrogen and R*is hydrogen.

23.  The compound of Claim 22 which is substantially one diastereomer.

24.  The compound of Claim 23, wherein the stereochemistry at the carbon

atom to which R? and R? are attached is of the S-configuration.

25.  The compound of Claim 23, wherein the stereochemistry at the carbon

atom to which R? and R? are attached is of the R-configuration.
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42. A nethod of treating or preventing drug addiction

in a patient, conprising admnistering to a patient in
woe@d/ooficsuch treatment a therapeutically effertTNE82004/027330

anmount of a conpound of Claim. 43. A nethod of

treating vent. al cohgl addiictio r .abuse, o

ni cg%(lg'ne g %?%ﬁ?%%doog%éﬂﬂjsé ‘Yc}}?r%n %allﬁ 1@1‘?{}1,3’5106 ! f'BTol%’{’
isaphabyil AbatylNigotiyld sqabut@ANieributie 9l oS eifdloHekeRRARNt a
.therapeytically effegtive amount of a conpound of
ispprapyh R isdydrogenspr & iphydregsst i ng or preventing cough

or enesis in a patient, conprising admnistering to a

patient in need of such treatnent a therapeutically

ef f e2.i veThercampownkl of Glainp@wittreih Rigisoprbpyl R? ishisopropyl, R
. pharmaceutjgal conposition conprising a conpound of
ls%ygﬁoﬁ@ia%‘;]ggh”ﬁﬁ%?%?&ceuti cal |y acceptabl e vehicl e. 46.

The conposition of claim45, conprising an oral

sustai ned rel ease dosage form 47. The conposition of

cl ai 28.46, Thédhesmspoundhd Claseje whaoohnis issbstaldiptly dne diaktercomer.

swal l owed by a patient in order to introduce the

dosage forminto an intestinal [umen of the patient;

t he pipsagend esmpdurdidrenaiReld) Q/hj@%?ﬂﬁ@tétébdh@fn%%eﬁt%ﬁbecarbon

conpound of [ aim1 gradual 'y into the intestina

to| winelh Roaind Re ayseatiahad 199 Ethe §-gpafigoration. hours after said
swal | owi ng, said gradual rel ease causing bacl ofen or
t he bacl ofen anal og to be cleaved fromthe conpound of

C aizn.1 afhesormpdudoiddinvis)ehensh heQ@uredoRemiry at the carbon
therapeutigc c entration of the baclofen analog in

on

atpmeo prhach®” erd Rﬁ@egﬁw@ﬂﬂs ofABe Ryppafignisgioni ti on of
Caim47, wherein the bacl ofen anal og i s R-bacl of en.
49. The conposition of Caim47, wherein the period of
hour3l. conprcospeuad of Bastula@@®ut 6 hours. 50. The
conmposition of Claimd47, wherein the period of hours
conprises at |east about 8 hours. . The conposition of
Claim 47, wherein the period of gours conprises at

| east about 12 hours. 52. The conpog|tion of Caim 47,
wherei n the dosage Pﬁggr cSI/IRO 30% of the
conmpound of Caim1l | 0, oo 2 hours, from20 to 50% of

t he compound R?
(I

wherein:

X is fluoro, chloro, bromo or iodo;

R? and R? are independently selected from the group consisting of hydrogen,
alkyl, substituted alkyl, alkoxycarbonyl, substituted alkoxycarbonyl, aryl, substituted
aryl, arylalkyl, substituted arylalkyl, cycloalkyl, substituted cycloalkyl, heteroaryl,
substituted heteroaryl, heteroarylalkyl and substituted heteroarylalkyl or optionally,
R? and R? together with the carbon atom to which they are bonded form a cycloalkyl,
substituted cycloalkyl, cycloheteroalkyl or substituted cycloheteroalkyl ring;

R* is selected from the group consisting of hydrogen, alkyl, substituted alkyl,
aryl, substituted aryl, arylalkyl, substituted arylalkyl, aryldialkylsilyl, cycloalkyl,
substituted cycloalkyl, cycloheteroalkyl, substituted cycloheteroalkyl, heteroalkyl,

119



of daimlin 2 to 12 hours, from50 to 85% of the

conpound of Caiml in 3 to 20 hours and greater than
w@2eisoistehe conmpound of Claiml1l in 5 to 18 houPeT/US2004/027330
substituted heteroalkyl, heteroaryl, substituted heteroaryl, heteroarylalkyl, substituted

heteroarylalkyl or trialkylsilyl; and
R’ is selected from the group consisting of substituted aryl, heteroaryl and substituted

heteroaryl.

32.  The compound of Claim 31, wherein R® is 4-chlorophenyl,
4-chlorophenyl where the stereochemistry at the carbon atom to which the
4-chlorophenyl is attached of the R configuration, 2-chlorophenyl, 4-fluorophenyl,
thien-2-yl, 5-chlorothien-2-yl, 5-bromothien-2-yl, 5-methylthien-2-yl or 2-imidazolyl.

33. The compound of claim 32, wherein R* is hydrogen.

34. A compound of Formula (VIII):
Cl

H
@] N e R

(Vi)
or pharmaceutically acceptable salts, hydrates or solvates thereof;,
wherein:

X is fluoro, chloro, bromo or iodo; and

R?, R? and R? are as defined in Claim 31.

35.  The compound of Claim 34 wherein X is chloro.

36.  The compound of Claim 34, wherein R® is hydrogen, methyl, ethyl,
n-propyl, isopropyl, #-butyl, isobutyl, sec-butyl, phenyl or cyclohexyl, and R? is
hydrogen.

37.  The compound of Claim 34, wherein R? is hydrogen, methyl, ethyl,

tert-butyl, allyl, benzyl, 4-methoxybenzyl, diphenylmethyl, triphenylmethyl,
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trimethylsilyl, triethylsilyl, triisopropylsilyl, tert-butyldimethylsilyl or
phenyldimethylsilyl.

38.  The compound of Claim 34, wherein R* is hydrogen, allyl, benzyl, or
trimethylsilyl.

39. A method of treating or preventing spacticity or a symptom of
spasticity in a patient, comprising administering to a patient in need of such treatment

a therapeutically effective amount of a compound of Claim 1.

40.  The method of claim 39, wherein the symptom of spasticity is selected
from the group consisting of stiffness, involuntary movements and/or pain associated

with spasticity.

41. A method of treating or preventing gastro-esophageal reflux disease in
a patient, comprising administering to a patient in need of such treatment a

therapeutically effective amount of a compound of Claim 1.

42. A method of treating or preventing drug addiction in a patient,
comprising administering to a patient in need of such treatment a therapeutically

effective amount of a compound of Claim 1.

43. A method of treating or preventing alcohol addiction or abuse, or
nicotine addiction or abuse in a patient, comprising administering to a patient in need

of such treatment a therapeutically effective amount of a compound of Claim 1.
44, A method of treating or preventing cough or emesis in a patient,
comprising administering to a patient in need of such treatment a therapeutically

effective amount of a compound of Claim 1.

45. A pharmaceutical composition comprising a compound of Claim 1 and

a pharmaceutically acceptable vehicle.
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46.  The composition of claim 45, comprising an oral sustained release

dosage form.

47. The composition of claim 46, wherein the dosage form is adapted to be
swallowed by a patient in order to introduce the dosage form into an intestinal lumen
of the patient;

the dosage form further being adapted to release the compound of Claim 1
gradually into the intestinal lumen of the patient over a period of hours after said
swallowing, said gradual release causing baclofen or the baclofen analog to be
cleaved from the compound of Claim 1 after said swallowing and providing a

therapeutic concentration of the baclofen analog in the plasma of the patient.

48.  The composition of Claim 47, wherein the baclofen analog is

R-baclofen.

49.  The composition of Claim 47, wherein the period of hours comprises at

least about 6 hours.

50.  The composition of Claim 47, wherein the period of hours comprises at

least about 8 hours.

51.  The composition of Claim 47, wherein the period of hours comprises at

least about 12 hours.

52.  The composition of Claim 47, wherein the dosage form releases from 0
to 30% of the compound of Claim 1 in 0 to 2 hours, from 20 to 50% of the compound
of Claim 1 in 2 to 12 hours, from 50 to 85% of the compound of Claim 1 in 3 to 20
hours and greater than 75% of the compound of Claim 1 in 5 to 18 hours.
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