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Pr odr ugAcYDORY ALK YISCARBAMATEPRODRUGS, METHODSOFSYNERESISt i rety. 1.

Technical Field The disclosures herein relate general ly to acyl oxyal kyl
carbamat e prodrugs of ()-4-am nANDUSEI or ophenyl ) but anoi ¢ acid and

anal ogs thereaf, pharmaceutical conpositions thereof, methods of making
prodrugs of (f)-4-am no-3-(4-chlorophenyl)butanoic acid and anal ogs ther eof

and net hods This apislication Rkl tife thefitfubdér IWISE 3§ § foEhfromopiseny! ) but anoi ¢
acid and anal ogs thereof and pharnmaceutical conpositions thereof to treat

var i ousPmvi pplication Sedal No. 60/1496,38sfled Angust 202803 and VeS.rel ate to such

ng?;:Jg smtnégée %%@gﬁtéaepaf% ni st rg]tceggp ar}gw 9604 2 t?tieda%tﬂocfst ration using
(f)-4- Aﬁ%?nﬁeééoﬁhbﬂbﬁ?&lﬁﬂ%&r@ﬂhﬁ@ k{dﬁgsr’ WHi&Pare Hefdh incbiporatb®byan _anal og of

ganmma- am nobutyric acid .e., GABA) sel ectively activates GABAD

recept omfe;renaeenthdmenylrety neuronal hyper pol ari zati on. GABAB receptors are

| ocated in lamnae 1-1V of the spinal cord, where primary sensory fibers
end. These G protein coupled receptors activate conductance by K+-sel ective

I on channel s and can reduce furreﬁghni@%a@led by Cam channels in certain

neurons. Bacl ofen has a presynapt ry effect on the rel ease of

exci t at ory nEhe disclaswzes h&remsrehtu:geaémﬂy teacylguyalky) capamatelprgdrugs ofdecr ease
not or n ron firing .(see Bo Trends Ph ol. Sci. 1989, .10, 401-407;
M sgel d 14-%Hmoﬁ»6€°hlwhw uténpiscae ﬁcmof pharpgcessea); 019163

PCT/ USZQ(%}Q&?& ns ﬁleréotome{ﬂoayo%ahng prodrugs of

(2)-4-amino-3-(4-chlorophenyl)butanoic acid and analogs thereof and methods of
using prodrugs of (x)-4-amino-3-(4-chlorophenyl)butanoic acid and analogs thereof
and pharmaceutical compositions thereof to treat various diseases or disorders. The
disclosures herein also relate to such prodrugs suitable for oral administration and for

oral administration using sustained release dosage forms.

2. Background

(2)-4-Amino-3-(4-chlorophenyl)butanoic acid (baclofen), (1), is an analog of
gamma-aminobutyric acid (i.e., GABA) that selectively activates GABAg receptors,
resulting in neuronal hyperpolarization. GABAg receptors are located in laminae I-IV
of the spinal cord, where primary sensory fibers end. These G-protein coupled
receptors activate conductance by K*-selective ion channels and can reduce currents
mediated by Ca®* chanmels in certain neurons. Baclofen has a presynaptic inhibitory
effect on the release of excitatory neurotransmitters and also acts postsynaptically to
decrease motor neuron firing (see Bowery, Trends Pharmacol. Sci. 1989, 10,
401-407; Misgeld et al., Prog. Neurobiol, 1995, 46, 423-462). '



Bacl ofen (1) Many exanpl es of compounds havi ng agonistic or partially
agonistic affinity to GABA3 receptors exist and include certain am no

aci ds, am nophosphoni ¢ acids, am nophosphi nic acids, am nophosphonous aci ds
and am W&’s{?f’g‘?lﬁ? acids such as, for exanple, PCT/US2004/027330

4- am no- 3- (2- chl or ophenyl ) but anoi ¢ aci d; 4-am no- 3-(4-fl uorophenyl ) but anoic
acid; 4-am no-3-hydroxybut anoi c aci d;gj
4- am no- 3- (4- chl orophenyl ) - 3- hydr oxyphenyl but anoi ¢ aci d;
4- am no- 3- (t hi en-2-yl ) butanoi c aci d; ‘
acid; 4-am no- 3-(5-bronot hien-2-yl)k
4-am no- 3- (5-nmet hyl t hi en- 2-yl )'but anoi™
4- am no- 3- (2-im dazol yl ) but anoi ¢ aci d;
4- guani di no- 3- (4- chl or ophenyl ) buthheie
acid; (4-am nobut-2-y1l)phosphonous aci d;
(3-anino-2-nethy|propyl)phosphonou%ﬁﬁﬁkgh 4. 3- am nobut yl ) phosphonous aci d;
(3-am no- 2- (4- chl orophenyl ) propyl ) phosp o& us aci d;

(3-ani no- 2- (Kfag E%ﬂﬂé@&ﬂé&mﬁmiﬂhﬁﬁ%ﬁ%ﬂkﬁmhﬁﬁd@ﬁﬂ%gém@& &¥finity
(3-am no- 2- (4-f1 uor ophenyl ) propyl ) phosphonous aci d;

( 3- ani n>-GABAergdeptarp gxisianddptludecestaircirgino acids, aminophosphonic acids,

E :é) aEn 3 n gtmznﬂgﬁéjsh i ] %?%: %ﬁﬁ%ﬁg%ﬁ}%& %hd aminosulfinic acids such as, for

(3-am n@xa%ngy’cl ohexyl propyl ) phosphonous aci d;
(3-am no- 2-benzyl propyl ) phosphonous aci d;

[ 3- ami no- 2- ( 4-amind:§4(Rlebloyophenyhhitipmioagdonous aci d; _
[Zgog/rn0281§3(4 tri f%@ﬁg%}@gl@ﬁ %%o%cpz{c?cﬁyl ] phosphonous acid; 2 WO
[3- am no- 2. ( FoR T Sy RRRI kbRl ol T phosphonous aci d:
4-amino-3-(4-chlorophenyl)-3-hydroxyphenylbutanoic acid;
4-amino-3~(thien-2-yl)butanoic acid;
4-amino-3-(5-chlorothien-2-yl)butanoic acid;

~on( 3- ami nopr opy! ) phosphonous

4-amino-3-(5-bromothien-2-yl)butanoic acid;
4-amino-3-(5-methylthien-2-yl)butanoic acid;
4-amino-3-(2-imidazolyl)butanoic acid;

. 4—guanidino—3-(4-chlorophenyl)butai10ic acid;
(3-aminopropyl)phosphonous acid,;
(4-aminobut-2-yl)phosphonous acid;
(3-amino-2-methylpropyl)phosphonous acid,;
(3-aminobutyl)phosphonous acid;
(3-amino-2-(4-chlorophenyl)propyl)phosphonous acid;
(3-amino-2-(4-chlorophenyl)-2-hydroxypropyl)phosphonous acid;
(3-amino-2-(4-fluorophenyl)propyl)phosphonous acid;
(3-amino-2-phenylpropyl)phosphonous acid;
(3-amino-2-hydroxypropyl)phosphonous acid;

(E)-(3-aminopropen-1-yl)phosphonous acid;
(3-amino-2-cyclohexylpropyl)phosphonous acid;
(3-amino-2-benzylpropyl)phosphonous acid;
[3-amino-2-(4-methylphenyl)propyl]phosphonous acid;
[3-amino-2-(4-trifluoromethylphenyl)propyl]phosphonous acid;
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(3-am nopr opyl ) met hyl phosphi ni ¢ aci d;

( 3-am no- 2- hydr oxypr opyl ) met hyl phosphi ni ¢ aci d;

(3-am n@pro%l idi f I uor onet hyl ) phosphi ni ¢ aci d;

( 4- ani nBRAYHYII63 et hyl phosphi ni ¢ aci d; PCT/US2004/027330
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?gdroxyprgp%??anﬁhdpmpﬂl(dg%t]{qm@ﬂ)pl(ogPMMi@- hydr oxypropyl )sul fini ¢ aci d;
- am no- 2-f L uor.onr opyl.).s ic.acid; .
(2S) - ( 3- ani (3331 M&o’b‘ Yi)PEQﬁPPH%c‘%’cid;
(2R) - ( 3- am [9:aggi lyMHospihid:acRiNd
(3-am no- 253%%%@5?’9%‘1@?@?“ t% pri ncaicggl phar macol ogi cal effect of
bacl of en i n (Famind-2-hydroxygrapyl)(difloéromethyt)pbosphindc agid; t he drug is frequently
used in the tnent of spasticity. asticity is associated with damage
to the cort i@g‘g‘gmwf‘?ﬂfetsl‘%eﬁé’ipimﬁggﬁ'}ﬁﬁmaonpl i cation of neurol ogical
di sease. Di ar 18+ f ¥ asticity nay be a pron nent

5 Ao 2ogROpY b AR5 BBt ac "stroke, he

synptom i nclude cere e sclerosis, stroke, head and spinal

cord i nj ur i(@amihopropy)liydraxymethyiphosphinicaemlsi a and neur odegener ati ve
and pai n. TRSEI RGN IEREAEORREE  pont ancous or 11 agered by & Winer
e o Ut SR WA Db pnighihigRacyof o7 |2 veef)
Al i ment . Ph&-amimoprop¥iselfini®ffi®, 16, 1655- 1662; Ciccaglione et al., Gut 2003,
52, 464- 470;(312\1%&\3,-5(4-6Eﬂo%l)ﬁﬁengl)f?fop}%%uﬁrtﬁcIa\xlcoid; 6,117,908; Fara et al., 3
(3-amino-2-hydroxypropyl)sulfinic acid;
(2S)-(3-amino-2-hydroxypropyl)sulfinic acid;
(2R)-(3-amino-2-hydroxypropyl)sulfinic acid;
(3-amino-2-fluoropropyl)sulfinic acid;
(28)-(3-amino-2-flucropropyl)sulfinic acid;
(2R)-(3-amino-2-fluoropropyl)sulfinic acid; and

(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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WD 2005/ 019163 PCT/ US2004/ 027330 International Publication No.
W0021096404); in pronoting al cohol abstinence in alcoholics (Gessa et al.,
I nternational Publication No. WOOL/26638); in pronoting snoking cessation

(Gessa g 28bs/o19163t €r nati onal Publication No. WOO 1/ 086¢5hiszbdde2486UCi Ng
addiction liability of narcotic agents (Robson et al., EE)(% dlgétt??\? No.

4,126,684); in the treatnent of enesis (Bountra et alL, U S. Patent No.
5, 719, 1ptmatienal BubligatiomNo. WR02/056464); in promoting aleohel abstinanggin (Kr eut ner et
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orthostatic hypotension are other commonly encountered baclofen side-effects.
Intrathecal administration is often recommended for patients who find the
adverse effects of oral baclofen intolerable. The intrathecal use of baclofen permits

effective treatment of spasticity with doses less than 1/100™ of those required orally,

=

since administration directly into the spinal subarachnoid space permits immediate
access to the GABAg receptor sites in the dorsal horn of the spinal cord. Surgical
implantation of a pump is, however, inconvenient and a variety of mechanical and
medical complications can arise (e.g., catheter displacement, kinking or blockage,
pump failure, sepsis and deep vein thrombosis). Acute discontinuation of baclofen
therapy (e.g., in cases of mechanical failure) may cause serious withdrawal symptoms
such as hallucinations, confusion, agitation and seizures (Sampathkumar ef al.,
Anesth. Analg. 1998, 87, 562-563).

While the clinically prescribed baclofen product (Lioresal™) is available only
as a racemate, the GABAp receptor agonist aétivity resides entirely in one enantiomer,
R-(-)-baclofen (2) (also termed L-baclofen).



R-(-)-baclofen (2) (also terned L-baclofen). 4 WO 2005/019163

PCT/ 1JS2004/ 027330 CI I~ 1\ HZN OH HZN v v OH R-Badofen (2) S-Baclofen (3)
The ot her isoner, S-baclofen, actually antagoni zes the action of R-bacl ofen
at GAB s and its antinociceptive activity i i nal cord
(Terren?@’(E';(?)gﬁg}{lf%ljr Phar macol ogy 1983, 27, 85-94; Sawnoﬁctlpgéo?% 7gjﬁrracol ogy
1985, 31, 248-259). Oally admnistered R-baclofen is reported to be about
5-fold nore potent than oral@ly administered racelc baclofen, with an
R-bacl ofen regimen of 2 ng t.fi.d being equivalenfito racem c baclofen at 10
ng t.i.d. (Frommet at, Neu d>gy 1987, 37, 17 8). Moreover, the side
effect profile, foll ow ng ajg | stration of R- en, has been shown to

be significantly reduced, tiveg to equally ef fi€aciQus dose ofracenlic
ijt ami no acigy lacks tlpe requisite
g” Ny ef f ect i Ve pdssiwe meabi | ity across

bacl of en. Bacl ofen, a z #t ‘
physi cochem cal charac NG

cel l ul ar nenbranes. Passage of the drug across the gastrointestinal tract
and the bl ood- brain barr ReBa¢lBi@®)(2)re nedi at uBgcloferi{3)y by active
transport "processes, rather than by passive diffusion. Accordingly,

bacl of en i s dbswitsrisomeerf S+baclofenyactuallyrestagonizesthhactiomef Rivaclefentay neut r al
a- am no L.ds like |leucine,.and (3-am.no .acjds like (3:gLanine and taurine
(van Br SSRBAS refeniopn i Rusiod0cemive 20WIG8 thoe soisflcoed Bt ef o

Bi ophar g ooh) - . 85.52; % al ol arm Res. 1995,
12, 1838- 1'8%12;%’“‘/'5 C 13%?’?{?’3?bgﬁa::@.%mﬁéﬁ%igﬁ bt @912%5’8? 1248- 1254) .

Tr ans por248&56) sOrallyeadBithistesedR -baelofealiereported tovhiet dboups-dbldmesrt ipatentipt ake of

the actiyve R-enantjoner (2) hejng reparte van Bree et at Pharm Res.
1991, s,mwﬁkgmmﬂersewmﬁagqf%w@ aafﬁé’ﬁglpfe&r@g@@&af; pgebfli zed in
capi | | any: | - ' ' I npl i cated
in effl %ﬂﬁ&%@}%@gﬁg rgﬁq)#oé%hﬁé?%&é&%ﬂﬁ@ng?{cgﬁ?wgﬁ% a; tsuki et at,
J. Neur GZhe725-P128%., Mbleover,-thégide 8fféap pfafilq folddweing lafinsniistpdtioni ofe has been

descri bed a? a CNS-penetrable prodrug of baclaofen (Wall et _at, J. Med.
Chem 1dbbaclefon, has bgem showyn to bemsigneficagy sduced, pelativstocqually effisadous descri bed

in Brya . rgational Publication No. WO01/90052; Bryans et al.,
EP1178031§;seegfﬁéoﬂymélt%§to, .S. Patent Application

Baclofen, a zwitterionic amino acid, lacks the requisite physicochemical

characteristics for effective passive permeability across cellular membranes. Passage
of the drug across the gastrointestinal tract and the blood-brain barrier (BBB) are
mediated primarily by active transport processes, rather than by passive diffusion.
Accordingly, baclofen is a substrate for active transport mechanisms shared by neutral
a-amino acids like leucine, and B-amino acids like -alanine and taurine (van Bree et _
al., Pharm. Res. 1988, 5, 369-371; Cercos-Fortea et al., Biopharm. Drug. Disp. 1995,
16, 563-577; Deguchi et al., Pharm. Res. 1995, 12, 1838-1844; Moll-Navarro et al., J.
Pharm. Sci. 1996, 85, 1248-1254). Transport across the BBB is stereoselective, with
preferential uptake of the active R-enantiomer (2) being reported (van Bree et al.,
Pharm. Res. 1991, 8, 259-262). In addition, organic anion transporters localized in
capillary endothelial cells of the blood-brain barrier have been implicated in efflux of
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.
WO01/90052; Bryans et al., EP1178034; Cundy et al., U.S. Patent Application
Publication No. 2002/0151529; Gallop et al., U.S. Patent Application Publication No.



“Publication No. 2002/0151529; Gal | op et at, U S. Patent Application
Publicati on No. 5 WD 2005/019163 PCT/ US2004/ 027330 2003/0176398; Gall op et
at, U S. Patent Application Publication No. 2003/0171303; allop et at,

U. S. Patwghoddpéigcgat i on Publication No. 2004/ 0006132; apggSadokosissh et at,
U S. Patent Application Publication No. 2004/0014940. Sustai ned rel eased

or al dosg&g,forrml ations are_a conventional soqlution to the problem of

rapi d sy2408M1763148; Gadlpp &f ahdé S 3§@t$ﬁpélpﬁﬁ%%3d¥°?@4ﬂ@- 2003/Q19d303;¢ ¢. |

"Rem ngt gy r ' ' - oPhid A ' J : Phar macy and
Sci en6e, E‘ﬁ’ %B?t%?u%g%pﬁ&l%?ﬁgh%gﬁﬂy& g%@?@&gghr e a Isié)rdregcogni zed
met hods alff, &F.S.Ratcm iAppticationgPubdication yo.(2004/0004940, Verna et at, Drug Dev. |[nd.

Phann. 2000, 26, . 695-708). Successful application aof these technol ogi es
depends on tté‘smrﬁkas#ﬁr <§§§g W‘\‘l‘@up aé??&%‘_&‘f%"l‘%\?@““@?"%@gor p?i on
f rom t he, b glege i&%&ét&ﬁiéﬁhé%%e%ﬁ%?é%ﬁéﬁuéél it ithearti§e, 69! o), where the

dosage f%rm spen a“mgjorit gits assagé down the

gast r oi ntReptingteh's Phathaceiidcal StiencdsS Rhiladdlyhia Ootiegeef Plairinavy agl
adm nistration intq the colon in aninmal nodels (Merino et at, Biopharm

Drug. Di Sgience;ifginEditign, Y925)o Osmotis deliverysysiemssars alsogeconized ssthadsr pr ot ei ns

medi atin . LON N e er, | oNng Of l,4 ntestine
are not g’%%‘%@é@é‘e&ﬂ? %ﬂgﬁg&?ﬁ%ee‘gl’rﬁ%g? ?ﬁ@i’%fggeg'plﬁghfk%ﬁnémrzg{r controlled
rel ease §g5.708) aSuctRsdHal appHcAtidnesT théde cHnol6g18s dépenddby the gy t he

conveni ence, efficacy and side effect profrle of baclofen “therapy. However,

t he rapi intesest bavarg an effentiveeved nhabsorption &omvthadarge indesiine (#leo referond nal

bsor pt i ' fot | jntestine has thus.far.prevented.th
cocenst ineteiE e Splolh SyieRE e daSteb o s W RE (LB EER S, ug. A
nummber  Opas@ageldewa it YastrdfitéstRalrdce CRAQGMRS isfootyabsdrBed féllbvahg her

mucoadhesi on or gastric retention have been suggested to achi eve sustai ned

del i ver yadstinistrationf into thSicolondh ehimdln®delpiMenino rbal., Bioplgam) BBug. .ismna, U. S.

Pat ent 5 . F I, : dhar t at,. | nt ti |

oL N1 358,550y B0 Spar WChebeeRT™L2, o
to achie @ﬁéﬁﬁiﬁe%bﬁ??f%igﬁ%f%ﬁmﬁ%ie Rot ekpPeks&inl tRE fasge Thus, there

is a significant need w prodrugs o acl of en"and bacl of e%le anal ogs
whi ch arintestiid. Révebopoeait bfian bl tentrpdled release formutatioarfonbatdfen sieouddii t abl e f or

oral sustained release fornulations,.thus jnproying the nyeni ence,
of 1 cacyCagagblySmpavesht comtsmione SHosaY Fast S Fhiest Jpgfic of Bagioliary
therapy. However, the rapid passage of conventional dosage forms through the
* proximal absorptive region of the small intestine has thus far prevented the successful

application of sustained release technologies to this drug. A number of exploratory
delivery technologies that rely on either mucoadhesion or gastric retention have been
suggésted to achieve sustained delivery of baclofen (Sinnreich, U.S. Patent No.
4,996,058; Khanna, U.S. Patent No. 5,091,184; Fara et al., supra; Dudhara et al.,
International Publication No. W(Q03/011255) though to date none of these appear to
be able to achieve sustain blood levels of baclofen in human subjects.

Thus, there is a significant need for new prodrugs of baclofen and baclofen
analogs which are well absorbed in the large intestine/colon and hence suitable for
oral sustained release formulations, thus improving the convenience, efficacy and side

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

6



These and ot her needs are satisfied by the disclosure herein of acyl oxyal kyl
carbamat e prodrugs of bacl ofen and bacl of en anal ogs, pharnmaceuti cal
conpositions of acyl oxyal kyl carbamate prodrugs of bacl of en and bacl of en
anal ogs, WR2PHAIL163f "6 .~ WD 2005/ 019163 PCT/ US2004/ 027336 T/Y$a004/427330

acyl oxyal kyl carbamate prodrugs of bacl of en and bacl of en anal ogs and

et hods gfidug kBlopnb idaliisle OARATE RichifaiiDoRifeR BelIgfeimdand bact of en

anal ogs and/or pharmaceutical” conpositions thereof to treat various nedical

di sor der methpds ef usingacyloxyalkyl casbanatp pradiugsfof baglafenand bpclofenpmalogsied, R5 QO

R YOO H I 0 I el armaceuti cal | ceptable salts, hydrates
or sol Va&@@qp}}%ﬁ ﬁ%&&é‘}’ ?ﬁlﬁ?&ﬁﬁgﬁ@ﬁp Ptewp%m%ﬁ’é?év%@ﬁm(:onsi sting of
acyl, substi tmt£Ersbaspket, @b&iﬂi'oun@éﬂ%hhﬁld@% ptdvided, aryl , substituted aryl,
aryl al kyl, substituted arylal kyl, cycloal Kyl, substituted cycl oal kyl,

cycl ohet eroal kyl, substituted cycl oheterBal k@l , heteroal kyl, substituted
het er oal kyl , heteroaryIR1suq§titgted”het roa I>,heteroarylakyl and
substituted heteroaryl al ki, a r ndependently sel ected fromthe
group consisting of hydrogeng; K3}l , substituted al kyl, al koxycarbonyl,
substituted al koxycarbonyl, aryl, Substituted aryl, arylalkyl, substituted
aryl al kyl, cycl oal kyl substituted%yycloalkylj heteroaryl, substituted

het eroaryl, heteroarylal kyl and substituted heteroaryl al kyl or optionally,
R2 and R3 t ogetpharmadetiticdllyeacceptilsle saltsphydratesidn solvatdsethiereof; whereded f orm a

cycloal kyl, spbstituted cycl oal kyl, . cycl oheteroal kyl or substituted
cycl ohet er oal Ryis selepigd fiom thegzoun-¢angisting,ef ackb substitiped acidi alkylng of hydrogen,

| kyl ¥ : ' A v Lo substituted
o1 ai ko fUREp B B byl S AR SR Bt ary BOSL i ' 1 ©
cycl ohet aibgstuled|cycioaliRg?, cyelbRsteroMIkyh Ratistinned dpelohetisatikfiahstetoalkyubst i t ut ed

het eroal kyl, heteroaryl, substituted heteroar¥l, het er oaryl al kyl ,
td

subst i t usubgtitutedtheterealkyl shateroaryl, substitnted heseropryl, heteromslallylasiect ed from t he

ﬁ;?gf'og?{'ﬂ%gﬁt%{eg%e%;oa%%i;t uted aryl, heteroaryl and substituted

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.

In a second aspect, a compound of Formula (IT) is provided,

RS
H
X o N\/ki R¢
Y o”
R2 R3O
()

wherein:



In a second aspect, a conpound of Fornula (11) is provided, R5 XxONR* R2
R3 O(Il) wherein: 7 WD 2005/019163 PCT/ U820041027330 X is fluoro, chI or o,
bromo or .igdo: and R2, R3, R4 and R5 are as defined, ln. a '

aspect, VR20508%18% synt hesi zing a conpound of Formul a ?Fwsé"““/ﬂ%’m ded,
conprising: R6 0 RL H/OxOYN1 Il O/RA ~ORs R3O \/ \ (1) R Q X>cOyNI

, R4 O R2 R3 Hl(ﬂhc)ro,ﬁlopbclﬁon(ddrllbd&(aﬁaac'tI ng a conpound of Formula (11), a
corrpound of Faryula [I1] and at_least one equivalent of a netal salt or an

organi ¢ base ok Bc]&n‘!ﬂ tarees definedotupider ein: X is fl uoro chloro, bromo or

I odo; and R, f| fourth aspect,
a net hod of synt eS| ZI ng a corrpoun(y‘fitb?ﬁie8 @ﬁﬂ’()@&lgfﬁo rov lé) conpri si ng

cont act i r}gowded;mpmpndmgf Formula (XVII11) with an oxidant, vvherel n. ~R5 R
ON ~I' v
R o

R _o__o H\/UL R
Y °
o} R2><R3\([)r

(1)

RS
N \)\i
X O N R
' 0
R2><R3\([)|/

(1)
Q

R1/U\OH

()

contacting a compound of Formula (IT), a compound of Formula (III) 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

RY, R% R3 RY and R’ are as defined, supra.

In a fourth aspect, a method of synthesizing a compound of Formula () is
provided, comprising contacting a compound of Formula (XVII) with an oxidant,

i

R5
H\M
o_ _N R
R/ﬁ>< \"/ « o~

R2 RO

wherein:

(Xviiy
and R', R%, R3, 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



(
fif aspect, pharmaceutical conpositions conprising a conpound of Fornula
(1), or utically acceptable salts, hydrates or sol vates thereof, and
a phar &@Wﬁ@l‘%& accept abl e vehicle such as a di | uenRCT/EIPYRI30ey ¢ pi ent
or adjuvant 8 WO 2005/019163 PCTI US2004/ 027330 are provided. The choice of

di | uent, aregroviééd. Thecchoiceuf diluentachrtistaaicipient! and QaRIveEntwNdependaph, Ot her
factors, the desired node of adm nistration. In a sixth aspect, a sustained
rel ease HPERE efhsnigetors thg desgrdmode pHadMIBBEAEATN  prodrug or a bacl of en

anal og prodru : e{sgy% qs)caiﬁ' | o) . & .hg adapt ed
to be swall owgldg 1§/c a at?%% [ neaorfg%ggreogglqiloﬁ%#gfgﬂg’e t @sg%%}éaé&%?m into an
i nt est i nptodtugmra tedcldfere amdég protirugtdfForinsla b i§ provided; thealosdpei fogn adapt ed to
rel ease acl of en prodr tégpor a . bagl of en anal og prodrug of Fornula (1)

h !
gr adual | elﬁ& pigdeto beswallowsd by ppationt a1 ondsetojatrodiee the dosage FEm B of hours

after sajd: ] IO gr | f rad he

bacl ofenblglr?z 0og ﬁﬁfn%gogﬁ%é%gg&f@g%@%%?&%ﬁ%ﬁ#@g%ﬁ%%ﬂ% ‘Igovvi ng and
provi di npaclofeh proaiipeg!dt £ bacdoles Bhdleg prodrupfofiFaemolaql) gradudlljdntease of en anal og in
the plasma of the patient. In a seventh aspect, a_nethod of orally

admi ni st Sitestigaldumsg 0§ therpatieavara pericd ofaursaRen sais amallowingdsaidy of  For nul a

o susEAHTeeRRalatEbaTO R 8L R Bbin aolloBi B sRafS B8N oge Torm i nto
the inte fdnﬂﬁéty'aﬁaﬁhi&&wﬂldﬁh'gﬁiﬁpxbyidhg/dmgra it dhRcbitfitionwTbhélvfechhe dosage

form releasing the prodrug giradually romthe swall owed dosage forminto
t he i nt esthebatlofenranalogfin theplasma afithe patisnt.a peri od of hours; and al | ow ng

ownl Low gt ot OB Sbedhs e do L SRUR AR e AR biclo B PRREPLR o o
bac of et Sl bARrE) HPFBhrla (B PRNAARDSoid LibiRl @iniiidgiopect . et hods

are provided for treating or preventing stiffness, involuntary novenents
and pai n assoplasinga osmpouseefForoiula/(T) iba sustiinedireleasesaral gosege fvemt; f or treati ng

or preventing, gastr.,0- esophageal r.efl ux, di segase, al cohol use .or addiction,
ni cgti ne abuglé1 u%l&&?aﬁff%ﬁgeﬁ&Pd@Pitﬁ%mgPangﬂzi‘&P%aﬁ?Eﬂ%ﬁgyﬁ?@%s and cough.

the patient swallow the dosage form;

Rz R3O(XVIll) and R, RZ, R3, R4, and RS are as defined, supra. In a
ifth

releasing the prodrug gradually from the swallowed dosage form into the
intestinal lumen of the patient over a period of hours; and

allowing baclofen or the baclofen analog to be cleaved from the promoiety
after said swallowing to provide a therapeutic concentration of the baclofen or
baclofen analog in the plasma of the patient.

In an eighth aspect, methods are provided for treating or preventing stiffness,
involuntary movements and pain associated with spasticity. Methods are 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 2 compound of Formula (I) and/or a

pharmaceutical composition thereof.



The met hods generally involve adm nistering to a patient in need of such
treatment or prevention a therapeutically effective anount of a conpound of
For mul a SVB and/ or a pharmaceutical conposition thereof. 9 WD 2005/019163
PCT/ US208%) ¥95418463 4. Detail ed Description 4.1 Defi nitiBrEUS204G2I8xy- |

Carbamate' refers to anN 1-acyl oxy-al koxycarbonyl derivative of bacl ofen or
a bacl of en anal og as enconpagsed faifcd aeAgdiorf Formulae (1), (V) and (V)
di scl osed herein. "A kyl' by itsélfT or as pg'r'r'of anot her substituent refers
to a saturated or unsaturated, branched straight-chain or cyclic

nonoval ent hydrocarbon radi cal g [ the renoval of one hydrogen atom
froma single carbon atom of a ‘b al kene or al kyne. Typi cal
al kyl groups include, but are not I imted to et hyl; ethyls such as

et hanyl, ethenyl, ethynyl; propyls such as propan-| propan- 2-yl,

cycl opr opan- 1-%&%&&@9&%’@%;&%1&1 halepxy-a.Em abanyl1-yl (allyl),
cycl oprop-IL-en clo 0 I prop-2-yn- 1
-yl, et cH %ﬁtvglpggac’sl?fgﬁ 059%8@5%-%8”%%?%? @Ib ?&?@Pﬂ% ropan- 1-yl,

2- rrethyl FomRa) ?V?(ﬁ@!és%&h&‘ﬂ but-1-en-1-yl, but-l-en-2-yl,
2- met hyl - pr op- I(I?m en- Ie but - 2- en- 2- yI butts-1,3-dien-1-yl,

butts 1, 3-dien-2-yl, cyclobut-l en-1| - cycl obut -1-en-3-yl,

cycl obut a- 1, 3; y uf - yn-1-yl, etc.;
and the |ike. Mtl@(ﬁ?elg‘l’q@yslpm#%ﬁﬁ@*&ﬁ%‘?ﬂ}}/&ﬁﬁséﬁ&éa@’gﬂ%l ude groups
havi ng a aﬂlﬂl go exclusively
single car on car ﬁﬁ%ﬂgﬁg%g&ﬁhvﬁbgogﬁgn@}%mre éﬂ% e carbon-carbon
bonds, gderined byzthe raynmadzoﬁonmhytbogematqni fromaahngle«:an’obnratdmoﬂspamﬂt gr oups

havi ng tureg of si dqubl nd trjp car bon-carbon bonds. Were a
speci fi caﬁ‘% Re QL B)‘Pl? aﬁcﬂf IPE%@,( ﬁ’gﬁtﬁd ’a‘Pth)‘lli/I "
alkenyl onpri ses
from1 toth %g‘g}gon a letﬂénsfd;égﬁ%y Efoi)&%ISﬂmé%@#ly’l%gé glﬁ at ons, nost
pr ef er abkyclogropen- L-yl, prép-¢ 2nbpyl, piopab-en-24f1) k;ﬁGpJZ-erbY-yﬂ (@Bl or as part of
anot her substituent refers to a saturated branched, straight-chain or

cyclic aFyseprepd r@al-}’h@b’fib@tppo%-enﬂé’lrm\l 29m-biyl, prep-2+igad k-l ee.eyds £ r om a
single caiholvat8N-9f vtaRY-F1o-Sethit Fropah YL 3 mahfBhbpatb 1P
cyclobutan-1-yl, but-1-en-1-yl, but-1-en-2-yl, 2-methyl-prop-1-en-1-yl, but-2-en-1-yl,
but-2-en-2-yl, buta-1,3-dien-1-yl, buta-1,3-dien-2-yl, cyclobut-1-en-1-yl,
cyclobut-1-en-3-yl, cyclobuta-1,3-dien-1-yl, but-1-yn-1-yl, but-1-yn-3-yl,
but-3-yn-1-yl, etc.; and the like.

The term “alky]” is specifically intended to include groups having any degree
or level of saturation, i.e., groups having exciusively single carbon-carbon bonds,
groups having one or more double carbon-carbon bonds, groups having one or more
triple carbon-carbon bonds and groups having mixtures of single, double and triple
carbon-carbon bonds. Where a specific level of saturation is intended, the expressions
“alkanyl,” “alkenyl,” and “‘alkynyl” are used. Preferably, an alkyl grdup comprises
from 1 to 20 carbon atoms, more preferably,' from 1 to 10 carbon atoms, most

preferably, from 1 to 6 carbon atoms.

“Alkany]’’ 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-Z-yl (isopropyl), cyclopropan-1-yl, efc.; butanyls such as butan-1-yl,

10



i nclude, but are not—TTmted to, nethanyl; ethanyl; propanyls such as

pr opan-| - yI propan-2-yl (isopropyl), cyclopropan-Il-yl, etc.; butanyls such
as butan-| - 10 WO 2005/ 019163 PCT/ US2004/ 027330 butan-2-yl (sec-butyl),
2- mt%&‘ﬁ’ an | -yl (|sobutyl) 2- met hyl - propan-2-yl (t-butyl),

cyclo 0IRY63 etc.; and the like. "A kenvl" by itBETASW04/023330art of

anot her substituent refers to an unsaturated branched, straight-chain or

cycli gyughlon 1y, . J% et a?x?éqi ubl e bond derived
by theurenni\,/a(?&d?ﬁg%e %Yééﬁﬁ rPJn (Fs(rag ngle caﬁ%%)n atom of a parent
al kendt—bmylé,ogmbxbptanabfybeta randlthdfid(e the cis or trans conformati on about the
doubl e bond(s). Typical alkenyl groups include, but are not limted to,

et henyl; propenyls such as prop-i-en-Il-yl, prop-i-en-2-yl, prop-2-en-i-yl
(allyl), mm&rmy@sewor aﬁiﬁﬁxlt‘é}?%‘ﬂzérs@d%nheﬁhef&)é% eREARNAaeA- | -y butenyls

such as but-T-en-i-yl, but-i-en-2-yl, 2-methyl-prop-i-en-i-yl,
but - 2 lmnched; Btralghlt-clmmm dyclit alkybratical lavir-at leasbonescathéh-clirbon i - yI |

E;E?otlf]@gl%\‘d éqrivr?dij}ﬁé?%%vaiogqmlt{}ﬁ@gppg Cl gﬂf&h& CC%P%P{""?@H or as part

f ht - ch
&J‘.”?@?E‘eﬁ“ Bl e grb 13 bb i et 1R s GBS coli@BRAGmbaut I O % U0
by theloubiaband(sprypml hmnwtmm; but @xe soﬁ‘ﬂghﬁed:w ethenyit om of a parent

al kyne. p| cal, al k groups i ncI ude, but_are limted to, ethynyl;
propy Wha§ RS%E)%"?Q’ {yL prop-] '%Tzdﬂ Em?r? rnyryq @M):; butynyls such as
but -1 - I -yl he |ike. "Acv!" by
i tsel r %2 al clciprl‘ﬁ inI%g ﬁmﬁ@'%ﬂ ers 0 gﬂrﬂa i cal -C(O R30,

wher e beB0-ensl ylylirnt@uem-ﬁl k—miethﬂsp@dpa-lehw-yl bytc2-ehdidl battkgn-1-y4r yl , aryl al kyl,
het er Qal kyI het eroaryl, het eroar%’Fl tkgy as defi ned herein. Representative
exanplbik2-enrcylybata- lb:irﬂle&reylablltarlr -Ylpcyclobhptl-enrdatly | |

| b |, benzyl carbonyl and
Che | IRl et SR g n’%‘f%efniﬁﬁsmﬁﬁty refers to a

radi cal -OR31 where R31 represents an al kyl or cycl oal kyl group as defi ned
her ei n. Represent atrve exanpl es include, but are not limted to, net hoxy

et hoxy, pr oAdsaylut isse)f or 26 pert of anofihes sybstitnent refersitq an unsatwatedcar bony| " by
e, oot Gk PSS aRPBnd  Eohodilengl oL0,T
triple bond derived by the removal of one hydrogen atom from a single carbon atom
of a parent alkyne. Typical alkynyl groups include, but are not limited to, ethynyl;
propynyls such as prop-1-yn-1-yl, prop-2-yn-1-yl, etc.; butynyls such as
but-1-yn-1-yl, but-1-yn-3-yl, but-3-yn-1-yl, etc.; and the like.

“Acyl” by itself or as part of another substituent refers to a radical -C(O)R*’,
where R* is hydrogen, alkyl, cycloalkyl, cycloheteroalkyl, aryl, arylalkyl,
heteroalkyl, heteroaryl, heteroarylalkyl as defined herein. Representative examples
include, but are not limited to formyl, acetyl, cyclohexylcarbonyl,
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 atkyl or cycloalkyl group as defined herein.

11



11 WD 2005/ 019163 PCTI US2004/ 027330 Representative exanpl es include, but

are not limted to, nethoxycarbonyl, =~ ethoxycarbonyl, propoxycarbonyl,
but oxycar bonly cycl ohexyl oxycar bonyI and the like. ' "Ayl" by itself or as
part oWQMEMIM6I bstituent refers to a nonoval ent  ARGHAES004PE0 ocar bon

radi cal derived by the renoval of one hydrogen atomfroma single carbon

at om O'R i aififve XaRFRSifolide)Gubits hEMmTPLCAetRitarBogyps | nol ude, but  are

not limted to, groups derive rom aceant hryl ene] aceriapht hyl ene,
acepherethoxficarbanyd prepoxycabeny, butexycarbenyl eycidmacyloa:brcgtbemﬂ and ¢heonene,
fluoranthene, fluorene, hexacene, hexaphene, hexal ene, as-indacene,

s-i ndacere, indane, indene, naphthal ene, octacene, octaphene, octal ene,
oval ene, penta-2,4-diene, pentacene, pental ene, pentaphene, perylene,
phenal ene, phenant hrene, picene, pleiadene, pyrene, pyranthrene, rubicene,
tri phenyl en&Anyl¥ bméﬂstlfbab.epmt afnhotheesuhsﬁmenﬂ?s&i‘etoadﬁnynommr yl group

conprises fr m6t ar.bon a re_prefera , fro to 12 carbon
at gpns a'%“\‘ﬂ %gyrgqclg d%ﬂ&?éﬁgﬁxﬁé?mwp b PAPHERRR refers to an
acycli g nra&h%hga% o?&hu‘a'}ﬁ 3 twemﬂapﬁn@hpacegﬂ gdge to a carbon

atom ty |caI y a ter or spa on with an aryl

group. aTtymntdmhtedrtq,Igbmsldegwedlﬁsm acamitmybnelnw:\&phﬂl)dene limted to, benzyl,

2- phenyl et han-| - henylet en-1- hth net hyl,
2- napht?fi§h ign% am‘g’ 08¢ eqe %5 ?Rﬂ?@nﬁgcrranthene,

2- naph nﬁie,ga*‘ég I f: I leties are
I nt endggﬁ%?%éxﬁée%g‘%%x %ﬁlkjepg ary aF kd?agn %gq%‘?% ‘% lild\aclil?oi!rfll{‘];’vanrer)’/ﬂl)aI kynyl is
used. Maplithaleid, yotacene, mt;ﬂMk,Wctaﬂemuovalme(ﬁﬁQ,@f}dmnq; lpaheydne, €. 9., the

al kanyl, al kenyl or al kyné}] mpi ety of  the arylal kyl group is (Cl1-Cl o) and

the ar pentalsneppntaphenegperyisne, Phspalens, phenanthrene, picend, plei leRg, PYEMSUp |fs :
Cr-C2 - t t
eyl of BypALaf ibicent; Sphery e nuaBiulendad N ike! PRFCHRY, adByPtY O LNC

" Aryl digedupvdosiprises frimt 6 foD0) dartion A6me)aidre preferablyfromsiest é¢atsort refers to the
radi cal -Si R32R33R34 where one of R32, Ror R34 is aryl as defined herein

and théta®ser two of R32, R33 or R34 are al kyl as defined herein. "AUC' is
the area under the plasnma drug concentration-versus-tine curve extrapolated
fromzero time to infinity. 12

“Arylalkyl” by itself or as part of another substituent refers to an acyclic alkyl
radical in which one of the hydrogen atoms bonded to a carbon atom, typically a

terminal or sp carbon atom, is replaced with an aryl group. Typical arylalkyl groups
include, but are not limited to, benzyl, 2-phenylethan-1-yl, 2-phenylethen-1-yl,
naphthylmethyl, 2-naphthylethan-1-yl, 2-naphthylethen-1-yl, naphthobenzyl,
2-naphthophenylethan-1-yl and the like. Where specific alkyl moieties are intended,
the nomenclature arylalkanyl, arylalkenyl and/or arylalkynyl is used. Preferably, an
arylalkyl group is (C7-Cap) arylalkyl, e.g., the alkanyl, alkenyl or alkynyl moiety of
the arylalkyl group is (C1-Cjo) and the aryl moiety is (Cs-Czg), 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 (C-C12).

“Aryldialkylsilyl” by itself or as part of another substituent refers to the radical
~SiR*ZR¥R* where one of R*%, 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
extripolated from zero time to infinity.

12



WD 2005/ 019163 PCITUS20047027330 is the highest drug concentration observed
in plasma follow ng an extravascul ar dose of drug. "Conpounds"” refers to
conpounds enconpassed by structural forrmulae (1) - (XXI11) disclosed herein
and includes any specific conmpounds within these fornulae whose structure

i s di sWQAWEHOI94¢%ki n. Conpounds may be identified eit RGI/BY2004427330 cheni cal
structure and/or chem cal nane. \Wen the chem cal structure and chem cal
nane conflict, the chem cal structure is determnative of the identity of

t he conpound. The conpounds described herein may contain one or nore chiral
centers and/‘Grax’ iithe highbsdieg comgentration obsaryedinplassasfollawing aw eoi soners, such
as dou?le-bon | SQNe (i.e., geonetric isoners), enantioners or

di ast eF&% .u@%?éﬁiﬁ& y, the chem cal structures depicted herein
enconpass all possible enanti onmers and stereoi soners of the illustrated
compounds including the stereoisonerically pure form(e.g., geonetrically

pur e, enant “Comppunds!’ yefens te compolinds encompassed dyl stpcweal fprmawlae (Iprant i onreri ¢
and st ' ric,,mxtures. antionerd ¢ and st erggi spnerd ¢ i xtures can
b r o SREHD) it ecHiRrain 26T HisHElSE At TEIES, reRDOBROY LR JheB Ut | ng

separ alyjgke sﬁ&ﬁﬂ@%_sﬁdéﬁﬁoé&ﬂh@féh%aéoxﬁ %?zzbk‘%&éﬂﬁﬂw%&h%)) thjpown to the

skilled artrsan. conpounds n® xi'st 1 n several tautoneric.forns
i ncl udichegmichlestrmntuire 4mi/on chemmical Ashe Whenttzrxhemioal strectuterandebémicak cor di ngl vy,

the chem cal structures depicted herei.n b engonpass.all. possible tautomeric
forms GROER L4, %WMEWW“VE%@@%@£ qompoypd o | ncl ude
| sot 0pUﬁ?héx?ﬁg%ﬂﬁ'd@&%ﬁ@ﬂ&'&ﬁ%ﬁ‘@@dtﬁn%ﬂ@oplhogg)z?ﬁral rlﬁﬁ’é al@$f an atom c mass

differen e atom c mass ‘conventl ona oun nat ure. Exanpl es of
i sot opdeulile hondseand ttisere fors) npayrexist ds stedeoisomnersgcnuchas ddsbldibeat dsoatkrs her ei n

i nclude, but are not Iimted to, Z(F 3H, 11C, 13C, 14C, 1SN, é80, 170, etc.
Conpou geapelrs isomets), GRAKIOMETLOr diavierROmErs \dicro gy thechanicdr ms, i ncl udi ng
hydr at g%ug ' r . ]Q&ﬂ dr at ed,

sol vat e 5@{ oXI gxgr_e r?a %ssc%l%ogﬁﬁlggﬁ%&g%?ﬁﬁﬁmﬁﬁ ) ngcr ystal line

or anothehtlusirdtal tompouhds inehding the steteofsbmsticAly gure fornpfesz. equi val ent for the
uses contenpl ated herein and are intended to, be within the scope of the
pr esengenetEryly pure, enantigperically puress dipstseomasigally puwsd andvhen parti al

struct : . %‘%@ e ] ; : : |tEg| cate the
poi nt g’?&gﬁoﬁ{aﬁ@hﬁgﬁ% 0 &tﬂﬁgﬁggpﬁu%s. s'*it%r&éc nﬁ%éc Oas{tﬁ?{g&?ché?ﬁc;?u € nol ecule. 13
WO 2005arBEresatv e htd ¥hel @btipdreht @nantiomers or stereoisomers using separation

techniques or chiral synthesis techniques well known to the skilled artisan. The

compounds may also exist in several tautomeric forms including the enol form, the
keto form and mixtures thereof. Accordingly, the chemical structures depicted herein
encompass al] possible tautomeric forms of the illustrated compounds. The
comp6m® described also include isotopically labeled compounds where one or more
atoms have an atomic mass different from the atomic mass conventionally found in
nature. Examples of isotopes that may be incorporated into the compounds disclosed
herein include, but are not limited to, 2H, *H, ''C, 1*C, *C, PN, '*0, 170, etc.
Compounds may exist in unsolvated forms as well as solvated forms, including
hydrated forms and as N-oxides. In general, compounds may 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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"Cycl oal koxycarbonyl " by itself or ‘as part of another substituent refers to
a radical -C(O OR36 where R36 represents an cycl oal kyl group as defi ned
herein. Representative exanples include, but are not limted to,

cycl ob X onyl, cycl ohexyl oxycarbonyl and the_l| " 10 |" by
I tsel fuéc‘)’¥S gasi%gg{rp of another substituent refers to a gg{rﬁﬁg\q«)é@%g;o

unsaturat ed cyclic alkyl radical. Wiere a specific level of saturation is
i nt ended, th‘m”wﬁs&lﬁmaﬁmmlofmthéngubbmbm&kstoias used.

Typi ca 3 36 I ncl ude, bu not |i groups derived
from c]@ﬁ%é‘r %@ﬁk% rgilutrgn@sentsc% Mgiwupﬁﬁﬁgggﬁémand the like.

Pref er re preferably
(C3- 07@%:#{;?6%%?@% %yic(:iﬂ(‘)ﬂhlgté %mf%%@?% gg%ﬁ%l??dﬁ?ﬁ%rgritﬂlof anot her

subst i t ¢yshohexybxymarbonyhandsthe likat ed or unsaturated cyclic alkyl radical in
whi ch one or nore carbon atons (and any associ ated hydrogen atons) are
I ndependently replaced with the sanme or different heteroatom Typi cal

het enat ons t« e , ar &y imted to,
N, P, 0, S %%.& %??%‘Pa‘%g@‘c‘?’?i c Eﬁ}ecvepgdtﬂggg?%ir‘gat?l on |ssdh(£lteended t he
nomenc| uttsatusatéd gycliotalityd ratidak. aWhete zospeb dévehof mtumhkmrmhfended, d. Typi cal
cycl oheteroa%u r?u I nel yde, 5‘ n?cL ’i‘y;%qt.led t O s derived from
epoxi deSomerg g’é“’ﬁﬁ?’ly?a‘?fegdf’ o‘lslua Plg"erazi ne,
plperl lqey l'i ke.

" 1- Hal giglegdf Q%a%gi%tﬂgﬁ é??sdptgg anéﬁ(iﬂ%gflug#okoxygggggﬁy ’deri vative of
bacl of ecychxpemahezcb'olbhexmaahd)@eéﬂceeﬁmfaphbs&ﬂ clgyloaliybgronp $s (@€Y nul ae (11),

(Vi) I11) disclosed herein. "Heteroal kyl. Heteroal kanvl .

Het ero&%&#bﬂy’dﬂﬂem EM@TG/IB Wlhﬂemsel ves or as part of another
substituent refer to al kyl, al kanyl, al kenyl and al kynyl groups,
respectively, in which one or nore of the carbon atons (and any associ at ed

hydrogen at‘Q@glohtetodlRule beiidelnbt 35 paciufagetierdubititubst refeietoar di f ferent

het eroat om ¢ groups. Typical heteroaton ¢ groups which can be included in
these gvabaed prunsafisated gycligralkyl sadical imwhich ong or myre carbon atomsdand - S 5 .

-OS, - NN OR42-
o p( by 3 ESted e i okl Py oplbged Wi e s P et
RA1, Rifbterbétdma al hetetof6ARA0 §6l4de)th W Abow £iom(§) ilidthde, bl ardRoP 005/ 019163
PCT/ US2004/ 027330 substituted al kyl, aryl, substitute ec{lth aryl al kyl ,

e

subst i tlimited toy N, Bl QyS, Sicetcl Fharsa specific level of saturation is intend
nomenclature “cycloheteroalkanyl” or “cycloheteroalkenyl” is used. Typical

cycloheteroalkyl groups include, but are not limited to, groups derived from epoxides,
azirines, thiiranes, imidazolidine, morpholine, piperazine, piperidine, pyrazolidine,
pyrrolidine, quinuclidine and the like.

“1-Haloalkyl Carbamate” refers to an N-1-haloalkoxycarbonyl derivative of
baclofen or a baclofen analog as encompassed by compounds of Formulae (IX), (VII)
and (VIII) disclosed herein.

“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-, -O-S-, -NRR*-, =N-N=, -N=N-,
.-N=N-NR¥R¥, -PR*\., -P(0);-, -POR*-, -0-P(Q);-, -SO-, -SO;-, -SuR*R*- and the
like, where RY7, R® R, R®, R*, R?, R*’ and R* are independently hydrogen, alkyl,
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substituted cycloal kyl, cycloheteroal kyl, substituted cycl oheteroal kyl ,
het eroal kyl, substituted heteroal kyl, heteroaryl, substituted heteroaryl,
het eroaryl al kyl or substituted heteroarylal kyl. "Heteroarvl' by itself or
as par tywgf r substituent, refers to a nonoval en tic
radicafwggplvegﬂﬁy t he renoval of one hydrogen aton1f?gnﬁgﬁgvﬁgﬁ&paaton1of a
parent heteroaromatic ring system Typical heteroaryl groups include, but

ar e not sybstifutedcalicyd, aryl, @ulpmmied alwhdrsﬂalkyi\ mhstt!nte@aryhilg{lmwloalkyd;ar bazol e,

D- car bol i,ng chr CI nnol.i f.ur an dazo I ndazol e,
ol o, SRR RIS syF ShREA s, SURBEH A SrioH A GRHHRLRERAISY ndo o

| soi ndokipsgtutdddeeerodlRyl, H@temam%tastaaea aetefo%ﬁyiaﬂaé:%wmﬂtd?yrl di ne, _
oxadi azol e, oxazol e, perimdi'ne, phenanthri di ne, phenant hr ol i ne, phenazi ne,
pht hal asubstitutedthstareamilalkydur i ne, pyran, pyrazine, pyrazole, pyridazine,
pyridi ne, pyrimdine, pyrrole, pyrrol i Zi ne, quinazoline, quinoline,

qui nol i zi ne, quinoxaline, tetrazole, thiadiazole, thiazole, thiophene,
triazole, xaﬂﬂa%?ﬂra its&1f ot 4s WBérabitituéicrehgt & faobvaup is from
5-20 nenbered he ero‘<21$ril , gﬁ“ faﬁéably from5-10 rrerrbere‘c'i het er oaryl .
Prefer rheterohmﬂmhoaa@balgﬁenugtbﬁthe mm«»eadeoﬂcme hyaldogenmtom frophsingle pyrrol e,

benzot hi oph f dol i, d | | |
and pyr 49RHE & Pt BPGERAyp ARIS Tk Bpiem. Cpical Bces M ot ot BRY Suibic (1 ot
refers LQ RPHAk {d g{o@]& ‘&%hvé@é%:ﬁ%n&ﬂe Wi by '&‘S:b%oltehﬁ-c dlipgen atoms

bonded to a car termn or spa’‘carbon atom is
r epl acechrofniale, @himimpanwhm filgn, xrwal@me Shdzold, ﬁld%léﬁﬁdohﬁel eties are

i nt ended, the nonencl ature heteroaryl al kanyl het eroaryl al kenyl and/ or
het er or §adalizgpeyisobeszafuras, ispehrpmenes isoindoleisomdating, dsoquinelinet er oar y! al ky!

0 o0, ey B A AT AR b Pl 2 (2T

TPEd and the het er oar yl

moi ety p&n&nﬁn@ﬁemﬁﬂﬁﬁbh&eﬁ bhthalazﬁe,qsteﬁ&ha%n‘meﬁpﬁ&l menber ed
het eroaryl al kyl, e.g., the al ynyl, "al kenyl ‘or al kynyl noi ety of the

het er oapmnm;nyrazolel paridazites pmdm@ynmdmemmém pmnbzmc,ylumzolme

5-12- nh dh t I t Al t t t ted
oyol 1 o Bnmlite, AapheRe Guinoralad Kabi®, Bisdfeclsy Bigghie FSpRieBicct ron oyot em
Speci i ghlzbl, tamelenelomdihé fké) Preferably, i het@8aryP éx%h@?:s Bort §-362004/ 027330

definition of "parent aromatic ring systenf aré fused ring systems in which
one or mmberedﬁxetermryll, myse preferahly from %10 membeeedoheteroanyl.oPrefdmeedr i ngs are

saturatgde eroary] groups are those derived from thiophene, pyrrole, benzothiophene,

benzofuran, indole, pyridine, quinoline, imidazole, oxazole and pyrazine.

“Heteroarylalkyl” by itself or as part of another substituent refers to an acyclic
alkyl radical in which one of the hydrogen atoms bonded to a carbon atom, typically a
terminal or sp carbon atom, is replaced with a heteroaryl group. Where specific alkyl
moieties are intended, the nomenclature heteroarylalkanyl, heteroarylalkenyl and/or
heterorylalkynyl is used. In preferred embodiments, the heteroarylalkyl group is a
6-30 membered heteroarylalkyl, e.g., the alkanyl, alkenyl or alkynyl moiety of the
heteroarylalkyl 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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unsaturated, suchas, tor exanple, fluorene, indane, indene, phenal ene, etc.
Typical parent aromatic ring systens include, but are not limted to,
aceant hryl ene, acenapht hyl ene, acephenant hryl ene, ant hracene, azul ene,
benzenS% g@{%?ene, coronene, fluoranthene, fluorene, hexacene, hexaphene,
hexal ent® * WP cene, s-indacene, indane, indene, rBGHUBMPHREINGCt acene,
oct aphene, octal ene, oval ene, penta-2,4-diene, pentacene, pental ene,

pent aphiefigitionef parast, arphetietieg Systen? e e Aiked (AP Systérs & whichlopk aflene, pyrene,
pyr ant hr ene, rupi cene, triphenylene, trinaphthalene and the Iike. "Parent

Het er o dReFE#E the raes grefrematic and pre or mere of herangs agg satarated ofi ng system in
whi ch | t
' ndeperafa A e Se B BhABCa S Raf Alind SRREL ShEANNE RO RRLT) 21 ©

het er ogiagetit atomatit einlg3gsteinl énchade) bt aed autdintited to Cae léfeg¢ not linmted to, N,
P, 0, 5 Si, etc. Specifically included wwthin the definition of "parent

het er odAceraphtbylene ageplicoantheylens; enthragenedazulens, benzevenshrysenmi ch one or nore of

the ri ro ' no t rl.ngs_ are saturated or
unsatup%?%n%?&sfglg ‘iﬁ?se_,hg’f r g@%ﬁﬁ% eaﬁg*aﬁémeé?gb%%&bﬁ'&ge_?m’ benzof ur an,
chr omaneind4den€)iBd¥e, indéiw), Baphthdléle, f@aceldUckphene, 8tlentydValdte, par ent
heteroaromatic ring systems include, but are not linmted to, arsindole,
car baz dieata-2,4-dicng, prytacere, pentelena nentaphensnparpleneiphenalemss, furan, im dazol e,

i ndazol g, I l e, . ..pne indolizin I sobenzofuran, .i sochronene,
| sor nadingAiiged aiseh eindGe iR, pERlirens AR HPRGIR0 o.
naphthyﬁhﬂmmﬁmm@@ﬁduﬁngkg, oxazol e, perimdine, phenanthridine,
phenant hr ol i ne, phenazi ne, phthal azine, ptridine, purine, pyran, pyrazine,
pyrazol e, pyridazine, pyridine, pyrimdine, pyrrole, pyrrolizine,
qui nazol i ne, quj ol ine i golizine,, I noxal i ne, tetrazol e, thiadiazole,
thi azol e, thFEFReRELIOOMma 2 oySem é%g‘,’sqﬁﬁd’aﬁ’?g qmatic ang SYstame o it i cal
CONPOSih iwMich difioR mfort LarBb laﬁﬁﬁst SRPAEThEgéh atB ceutically

arBbn af gaﬁde‘ﬁ‘ngg& ﬁﬁ% atBhigy 48

acceptabl e vehicle, wth whic npound 1i's adm nistered to a patient.

16 WO dodependently sepbased watiOthe/same o8 differdhhhetematom.i Typical heteregiombtoe sal t "
refers tq a salt,of a canpoynq,  which.ppsses he desired pharmacol ogi cal
acti vi trgpqsqe tﬁﬁﬁarb‘é‘?é (}B”ﬁﬂg%g’&? %%Mﬁ?&@’ﬁfﬁcbuge." €6) acid addition
Its, _ . co . : y "0 bvdr ob i
ot o SRR LERALE RAEAIAE einfon B SAraR nlaRRad if Rty a7 e

fused ring systems in which one or more of the rings are aromatic and one or more of

(@]

the rings are saturated or unsaturated, such as, for example, arsindole, benzodioxan,
benzofuran, chromane, chromene, indole, indoline, xanthene, etc. Typical parent
heteroaromatic ring systems include, but are not limited to, arsindole, carbazole,
B-carboline, chromane, chromene, cinnoline, furan, imidazole, indazole, indole,
indoline, indolizine, isobenzofuran, isochromene, isoindole, isoindoline, isoquinoline,
isothiazole, isoxazole, naphthyridine, oxadié.zole, oxazole, perimidine,
phenanthridine, phenanthroline, phenazine, phthalazine, pteridine, purine, pyran,
pyrazine, pyrazole, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolizine, quinazoline,
quinoline, quinolizine, quinoxaline, teu'azole,‘ﬂxiadiazole, thiazole, thiophene,

triazole, xanthene, and the like.

‘“Pbarmaceutical 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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with organic acids—3sUCH as acetic acid, propionic acid, hexanoic acid,

cycl opent anepropi onic acid, glycolic acid, pyruvic acid, lactic acid,

mal oni ¢ acid, succinic acid, malic acid, maleic acid, fumaric acid,
tartaric acid, citric acid, benzoic acid, 3-(4-hydroxybenzoyl) benzoic
aci d, WORWAMBVI6Li d, nandelic acid, methanesul fonic BEI/AS2004/02333@sul f oni c
acid, 1,2-ethane-disulfonic acid, 2-hydroxyethanesulfonic acid,

benzenesul ' ophsniehiticatly s8LeAIBRAAFCRASUL] RBLIEAE tdpontid tithha! enesul Foni c
acid, 4-tolu Su ni crd, canphorsulfonic acid,

4- met hyoksesses the] desired’phammiie deginal-detivity bfithy parentaimpoupdy Sattegdisni ¢ aci d,

3- phenyl ' ' acetic acid, tertiary_ butylacetic acid,

| auryl l.g(ﬂ{lt?%kﬁgc{: L?dng;ahégm Wt@m%aﬁi"aqﬁ‘@ SHe BS,hYF}TBFl@Q%% hoi ¢ aci d,
sal i oy yarobfric a3idP @ilfiticHeld nitril YR Mo ackl) dnd [ ek Br foffhed 2) Sal L

formed when an aci dic proton prese parent conmpound I's replaced by
a net alwithoergamic geids suchalsleedtic avid, propienic acid, helxkadic aeidearth i on, or an

al umi numJj on; or coordinates wth an organjc. base such, as ethanol am ne,

di et harf8PLaRFHRICPRaPIai 451 SHralis acid Rl agid achE Agidemalonitcadd o,

" Phar mggedtil I t | : @zg&n- i : jsuvant

exci prgngd&g%ag’a%?lﬂigﬁ%ttﬁ%k@m#ﬁhghg%crf%%n sfcg‘cgdg%dr-l#ggg’r%%%ly%t lent”

i ncl udesid)B+(é&hydroXieenzeylybetizoimaoid, camdmipasid,andndelic acidsed i nt er changeabl y
herein. "Preventin ' _or "revention' refers to_a reduction in risk of

acqui ri esylfopic-acid, sthanpesidionis acid, 12-cthangrdisylipnig aqidast one of the clini cal

synpt oms ;ﬂfm E.sf‘lﬁﬂ 44N ' . be exposed to
or pre(?:3 1 pos*e}%ﬂ]tag t e&giagfgégﬁz%a%ﬁ@%\ggc 19&1—%9@?3 Uee%%%nre%@g%%gg‘ﬁd’di spl ay

synpt orfsnaphthialpesti fofitsaeld, 4Hbh@hesulfosit @tid, éAnphodrilfoniidci® of a drug nol ecul e
that requires, ,a transformation within the body to rel ease the active drug.

Pr odr udsmathylbigystoalid A21-pet-2-gne- crahoxybie agidcglucohieptonic asidhr nacol ogi cal |y

PCTI USSR oY Bt gl B Ak erea) Hityabic A E BB ORS¢ rat wnen
used tmmgmc@ﬁé Bél6] glenalic 8610 dréxyRbphtitoié bei6, it Fed ddid Gedavieratid, t he drug
into a prodrug. Typically, the pronoiety will be attached to t he drug via

bond( s ymudenic agide and e like; ory(2psaltsformed when ancacidiepioten presensamthei n t o.
P ot Gl iPodthSotfa id febfiosa by a st 3ok o B anBliBial 08 o ARG GRG0 L0 @

ion, or an aluminum ion; or coordinates with an organic base such as ethanolamine,

diethanolamine, triethanolamine, N-methyl glucamine and the like.

“Pharmaceutically acceptable vehicle” refers to a diluent, adjuvant, excipient
or carrier with which a compound sis administered.

“Patient” includes humans. The terms “human” and “patient” are used
interchangeably herein.

“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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reactive functionat—group™in a nol ecul e masks, reduces or prevents
reactivity of the functional group. Exanples of protecting groups can be
found in Geen et at, "Protective Goups in Oganic Chemstry", (Wley, 2nd
ed. 1991) and Harrison et at, "Conpendium of Synthetic O ganic Methods",

Vol s. woogshadms3 W | ey and Sons, 1971-1996). Repr eseRrCRUUSIOB4/BIVBI0 prot ecti ng
groups include, but are not limted to, fonnyl, acetyl, trifluoroacetyl,
benzyl , benzyloxycarbonyl ("CBZ'D, tert- butoxycarbonyl ('Boc"),
trimethylsilyl ("TM5"), 2-trinethylsilyl-ethanesulfonyl ("SES"), trityl and

subst | t ut edFeiinbithy Geftdva Bl vk Biok E'%Eﬂpthatgivﬁén%w%’ﬁﬁﬁ jy! oxycar bonyl

("FMOC"), nitro-veratryl oxycar bo and the like. Representative
hydrox@mm@@bmupgvl@nmmﬁmglm@lbmdepomnstheeim@mw apracb'dgt'ﬁ‘yplcﬂbbse wher e the

o nor e ity Sl e fpo B e o Bopt btk fresaBl ny SRSy 1 i 11

et her Sorafaf-endithific SRR iA vivoSubst anti al 'y one diastereonmer” refers to a
conpound containing 2 or nore stereogenic centers such that the
di astereomneri c excess (d.e. ) of the corrpound is greater than or at |east

90% I n song, enbodi ment, J or e | e, greater than or at

| east 91% mm%ef%gbammg?&?mwofg%%% lal tuted" refers to
a gro%aétﬁ'e‘ﬁgﬁ&f& "{)@ﬁ, ) réuRBSorPrév & replaced with
t he sane or |ffern§? su stltuent? 5 Typ?%%l suegwtguen S |ncI ude, but are
not | i functexhal group VExamples of protectifig groBRSEan bedabad in Greenebal. - NR6OR61, =NR 0,

) OS( OZ%qu%E%gwﬁww g&éﬂ @6‘7‘{ 3&9) W@WOH 1- S( O 2R60,
) %&Wﬁﬁ%@%m& W&&%’?&%ﬁ C( NR62) NR60R61

wher e 147l 996)] eRept Mtaltlyeamlmi mroteoting ¥ronp d:ﬁil:ludéiﬂﬂlt aru:hdmﬁnmdeo 18 WO
2005/ 019163 PCTI Us2004/ 02 | ndepende tl &/J;% Qgen, al kyl, substituted
al ky| , foamnKlp 24etyls FQagely apnzyley; stituted cycl oal kyl,

cyclo ) L{hﬁ%ﬂﬁr;{ _ ed aryl,
heter?g{?ﬁ ?&ﬁﬁbﬁnﬁlttbg{’é} ete oa r ta)ipflﬁ?%ﬁtg yy}eetgmémtoget her with
t he nl(f‘SBS?ntrﬁymidtsnbsﬁtuﬁhtﬁﬂyE oapsahﬁbﬁlwhﬁmym a cycl oheteroal kyl or
substitute cl oheter oalﬁ/ rin and R64 and R65 are independently

hydr ogHuorgpyimethylexysarbon, Vi nitrgrvpratryiSxycaRp Ryl (‘W%r).aﬂ@t ed
cycl Oathjs fiﬂe R%yrgéenpa%%e rh?r&#ow proteclf'f3 Sgtg'rcg i 6%‘Iglclude but are not limited to,

those where the hydroxy group is either acylated or alkylated such as benzyl, and
trityl ethers as well as alkyl ethers, tetrahydropyranyl ethers, trialkylsilyl ethers and
allyl ethers. '

“Substantially one diastereomer™ refers to a compound containing 2 or more
stereogenic centers such that the diastereomeric excess (d.e.) of the compound is
greater than or at least 90%. In some embodiments, the d.e. is, for example, greater
than or at least 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99%.

“Substituted” refers to a group in which one or more hydrogen atoms are
independently replaced with the same or different substituent(s). Typical substituents
include, but are not limited to, -M, -R%, -0, =0, -OR®, -SR¥, -§", =S, -NR*R®!,

#, -CF3, -CN, -OCN, -SCN, -NO, -NO,, =N, -N, -§(0),0", -S(0).0H,
-S(0)XR", -05(0)0’, -0S(0):R”, -P(OX0Y, -P(O)OR™)O?),
-OP(O)(OR*)(OR®), -C(O)R, -C(S)RY, _C(O)OR®, -C(O)NR®R®.,-C(0)O,
-C(S)OR®, -NRE?C(O)NRERS!, -NRGZC(S)NR“RG‘, NRECONR®)NR¥R®! and
-C(N'R‘SZ)NRG"R61 where M is independently a halogen; R% RS R®? and R® are
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cycl ohet er oal kyl, aryl, substituted aryl, heteroaryl or substituted
heteroaryl, or optionally e and R65 together with the nitrogen atomto
whi ch they are bonded form a cycl oheteroal kyl or substituted

cycl ohew(;mg,b},glmjl ng Preferably, substi tuent S _I ncl Li%\‘mﬁfoo%@zﬁo =0,

- OR60, - ==S, -NR60OR61, =NRfil, - NO2,
=N2, - -so R60 osoz -P(0) (0 -P( O (OR6) (O
SO T R T CL - LI LT

i Wﬂ@%%&ﬂfﬁ%%ﬁw9“"8‘%35%%&%%?@22? “5? BR%O
- C( O) OR@sy, suﬁ‘:{tm)&ﬂiﬁﬁﬂﬂieteﬁé@l Gﬂsubﬂﬁtﬁted meefmﬁbbyo tioally R6Van
- SRbe, - CF3, | OP(0) ( OR0) ( OR6 ) C(O)R60

- O) NR&‘W@G HW‘?BP%a‘RGDtO VFquh @ﬁﬂaﬁd’l’ ded foxm #ieyclqheter & "Treating"
el | or Siteacied el lr RATAE, B K BAARE, are Hidtbnddlly 3R cfy wb”fﬂis’ '

devel opsebstingéd dlkeg, aiyd,esalkyl, aﬁbduaﬁed cyelvallefl, dyokheterauliyl] substigteds
t hereof). In other enbodi nents treatlnﬁ@t btltreatmsntl refers to
sups

grrel |horﬁY<F loheterpaliyls a¥yloswbstitnted iapd, hetgsagry tajed detereayyln@® be di scer n:c bl e
shp

o 1 nni BPCTRDY Rre B BC sBhetilr LB oYl mom o Ak by g bordei g ™~ "7 €
stabi iz 1anbt%antyﬁmsmm1wd% H&&ﬁaﬁqmﬁysmr&wyadubmm&ﬁs g.,
stabilization of ) rarn::terl\}R 1{ P] In still other

gnbodl nmeﬂtstg -M, B3t F@g-ORr é- ReaSnESI 601&0 -, s@‘NnéﬁD:et ﬁgsghoaattgf
i sease

2 ComporaN I Mg eNad DA e O GRC IR T g o G cease, | <
suffici ep(bg imCIOP@gORmA@ %ﬁ(d)ngonlétkﬁ)ﬁﬁosg@; R¥he "therapeuti cal | y

ef fective w e conpound, 't he disease and its

severi tyC(eO)lﬂR?ié ,a@éQ)Ol\e-m C(Qa)NRoR fmdn‘n@rqfanabbnt-M tB 6°b=e01-|01h‘5?,ed 19 WO

anot her -SRAsTR Rt ior 3 1 SR P ONEREO=OP GNP B MR o1 and RS2
are al ky, G)enﬁe(g 6he Mﬂﬁﬁﬂﬁg@)‘@hg{bgg ﬁ%blp}e_rﬁpd 60|n dq-§ to

particul a nts o conpo bse errbodl ment s

are not -sm"f’;e-wé‘&zft‘pafa -I'(l"m-NO}g-S(OBzRﬂ)GOP(@XWGO)(QR ))@C(I())R?ar y, is the
claims are inte ndeg to cover60al611 altgrnatives, ~nodifications and
equ| Va| éﬁ@ R “C( )O Whel'eR andR areaneﬁnedabove

“Treating” or “treatment” of any disease or disorder refers, in some
embodiments, to ameliorating the disease or disorder (i.e., arresting or reducing the
development of the disease or at least one of the clinical symptoms thereof). In other
embodiments “treating” or “treatment” refers to ameliorating at least one physical
parameter, which may not be discernible by the patient. In yet other embodiments,
“reating” 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, efc., of the patient
to be treated.
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4.2 Conpounds In a first aspect, a conpound of Fornmula (1) is provided, |IR5
1O ROXOYN~./~ "O-R4 0 RR \R3 0 (I) or pharnaceutically acceptable salts,
hydrates_or soI vates thereof, wherein: R is selected fromthe grou

consi sti WQ WP substituted acyl, alkyl, substitut é’djTéll’S@q“,/"Zg’?
substituted aryl, aryI al kyl, substituted arylal kyl, cycloal kyl, substituted

| | kyl | kyl
cycl oal ky cylg_h%%?%y%ﬂﬂthblfo?ﬁbﬁéﬁ$%ﬁﬂwﬁﬁﬁkﬁﬁﬁhﬁe%W&Pdilﬁ.\efre(r)gargl al kyl

substituted he P}Ft ero substituted heteroary

and sub$SiRYRY amd@ aeryimad%n@rfmemdependently sel ected from
the group consistlng of hydrogen al kyl, substituted al kyl, al koxycarbonyl,

substituted al koxycarbonyl, aryl, substituted aryl, arylal kyI , Substituted

aryl al kyl, cykbeaéﬂ&mllmwéﬁaua@ﬂ&wts?u&mmBﬁbsdmd of Substituted

het er oar yI het eroaryl al kyl and substituted heteroarylal kyl or optionally,
R2 and R@Ompgmdhendmethodshé‘hedxsblmaedaﬂmbndnnm\AMmmot hﬁgndsdeo be tichtihg or m a

cycl oal k ubst Ky C roal k substituted

cycl ohet ék@&l% JFﬂgh 41’86{&58 ¥r g Yﬁvﬂ' ‘5!@5 'y of hydrogen,
al kyl, S%ﬂlﬁdafi& I iﬂvalen@sr yI substitut ed ar yI aryl al kyl, substituted
aryIaIkyI aryldra yI5|IyI cycloalkyl substltuted cycloalkyl,

cycl ohet er oal kyl , substltuted cycloheteroalkyl het emal kyl , substituted

het er oal kyl , het eroaryl substi | tut eg het eraaryl het eroaryl al kyl ,
substituted heteroaryl aI kyl a ; and it is select ed fromthe

et oroaryl . ?@@%%ﬁ%&%@%@%&%@%@ﬁ?@‘ P some. enbodi ment's, Ra i

sel ected fromthe group consisting of 4-&al opophenyl, (3R)-4-chlorophenyl,
2-chl onphenyl, 4-fluoro enyh tBI end2- yli; -chI ﬁnot hi en- 2-yl ,
5- bronot hi en-2-yl, 5-net s d gfazol yl . I n other

enbodi nents, RS is selecte %p f le group conS| sting of -chlorophenyl,
(3R) - 4- chl or ophenyl , 2-chl heﬁy 4-fl uorophenyL In still other

enbodi nents, the conpound of For rruhja (I') has the structure of

or pharmaceutically acceptable salts, hydrates or solvates thereof, wherein:

R! is selected from the group consisting of acyl, substituted acyl, alkyl,
substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, cycloalkyl,
substitated cycloalkyl, cycloheteroalkyl, substituted cycloheteroalkyl, heteroalkyl,
substituted heteroalkyl, heteroaryl, substiﬁted 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
hetervarylalkyl or trialkylsilyl; and

R’ is selected from the group consisting of substituted aryl, heteroaryl and
substituted heteroaryl.
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Formula (V): G R OONGO~R 0 31 or pharmaceutically acceptable salts,
hydr at es or solvates thereof; wherein: R, RZ, R3 and R are as defi ned,

supr a. er enbodi ments, a conpound of Formnul

struct ur &@?6‘454%93%% a(V): 0 R&/OONGR 0 30 NO g?%ﬁ%"n"#@%@tucally
acceptabl e salts, hydrates or solvates thereof; wherein R, RZ, R3 and R4
are as defi ned[psempmboﬁnnsntsré{ asrtni&tedaﬁnd»mthn‘gmunpmmﬁg(ﬁf For mul ae (1), (V)
or (Vl), sel fron1 cons stin

subst i tutgﬁhl @lg‘ogégqyb%&ygm r%‘y#l °q8§‘b‘§%YFattg\° &%‘henyl C7.9
phenyl al ky-bmaﬂ%led Qlﬂ,\’S-brdrﬁstfeBeI- 1651%%5‘1&561152- iand:mngz/l ofy derul ae (1),
(V) or (VI), @e , ethyl,” n-propyl, 1s0propyl utyl, isobutyl,
sec- but yl me@nmmﬂ&tfy 11§ sq:leqsechfrpm the goup mbmlstugenf ~¢dmt0ph¢nyieo pentyl ,

1, 1-di net ye I e th hen 4- met hoxyphenyl , benzyl,
phenethyl,ﬁﬁf‘%gy9@5§yb%ggggnﬁgﬁﬁﬁébéﬂxmgﬁﬁ go styryl, cyclopropyl
cyclobutyl,  cyglsan@fiet bmbpiimh<nie 1 oong,oaud bfiyﬁmﬁn F?hhéj@)e sBiiotfe ri dy' In
still other embodiments of conpdunds Formul ae ( , S

met hyl , effdrpiula (V)propyl, isopropyl, n-butyl, isobutyl, sec- butyI

tert-butyl, n- pentyl, ieoentyl, sec-pentyl , neopentyl, l,l-diethoxyethyl,
phenyl, cycl ohexyl or 3-pyridyl. In stilY other enbodi nents of conpounds of
Formulae (1), (V) or (VI), R2 and R3 arexndependently selected fromthe
group consi sting of hydrogen, alkyl, suf uted al kyl, al koxycarbonyl,
substituted al koxycarbonyl, aryl, subst ped_aryl, arylal kyl, substituted
aryl al kyl , carbanoyl, cycloalkyl suhgti cycl oal kyl

cycl oal koxycar bonyl, su C aI QXY CR bprm, heteroaryl
substituted heteroaryl, R)%/I I ky and suBstituted heter oaryl alkyl. In
still other enbodi nents

V)

* or pharmaceutically acceptable salts, hydrates or solvates thereof;
wherein:
R!, R? R? and R* are as defined, supra.
In still other embodiments, a compound of Formula (I), has the structure of

Formula (VI):
cl

H.
R OO N Re

V)

or pharmaceutically acceptable salts, hydrates or solvates thereof;

wherein R}, R?, R® and R* are as defined, supra.

In some embodiments of compounds of Formulae (I), (V) or (VI), R' is
selected from the group consisting of C; alkyl, substituted C; .4 alkyl, C;3.¢ 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, fert-butyl, n-pentyl, isopentyl, sec-pentyl, neopentyl,
1,1-dimethoxyethyl, 1,1-diethoxyethyl, phenyl, 4-methoxyphenyl, benzyl, phenethyl,
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of conpounds of Formulae (1), (V) or (VI), R2 and R3 are independently
selected fromthe group consisting of hydrogen, Cl. al kyI substltut ed Cl4

al kyl, C at bonyl, C3-6 cycloal kyl, C3-6 cyclo bon
phenyl , ;ﬁgs@l’%?é@ phenyl, C7.9 phenyl al kyl and pyrid ?'13? ot her
enbodi nents of conpounds of Fornulae (I), (V) or (M), R2 and R3 are

i ndependestyy}, @e‘lbpﬂipgn cwohmtvh eycgomwl eolvhesyl] 2pyrtyl BC#w@hor met hyl

hyl b butyl but l,
g;c%lopegt 9‘%)9(: Ig@i&py 4 Ut'éroﬁe‘i’él(’)o"%égﬁ S &}ﬁy(v)m% Ryty

ot ."83?*‘*’5’%“"’23‘}*‘.%?*9‘?%"‘q*"élfeﬁ%f’?"ﬂ?’ﬁ"i"tb}‘ﬁf“%%? bRy IDABERLY pounds
;)f For rru: h@@tﬁltsec@@tgggm?@p&n)tyy lls?g-dlebtg?;g;ﬂm];q:hr tm?@%dgg;%mdﬁr opyl ,
sopropyl, n- L,

cycl ohexyl ngﬁ’f%bﬁiéﬁ‘ Q,%pg\;ﬂo #ﬁ P

2 oyri oy oy eienpRlety BIEONA oAl froup ROt Ariydrdbth, Al Pnas” of
Sopr oy s, OBty Sec byl ATy ot ayelonexyl and RG i s
hydPoge% ary nngSth“ﬁa @K&S‘@Eﬁrﬁﬁlﬂ? . 1%%3%%%%#‘6?&@{% (I)b VI) or
VI

vl ohexylSieR el ABKHIAH RO Al BloaTR hABALY, LBRBERCIY ERF 200! !

conpound lterbarylyheteoarlhikyl Md substit\iel hefsroagylaik Z R3ntstileitheemodimérte car bon
atomto which they are attached forma gycl B? substltut ed cycl oal kyl,

cycl ohet e?fsgmppinés offiomailag (Fe M&m& and I%Sﬁlmﬁm ently selected ot her

enbodi ne . (I nd R3 toget her
with Ithen%%%ig%en&% [{Eﬁﬁkﬁiﬁl\ﬁ% E%%gy *ar'd %liytl (S\E{%%lgﬁﬁeéwm)‘ a“!&?ﬁc Houtyl , ’

cycl opent jkoxSicarb6i gl c@gawlomgcsgécmmg&w%e 5AUSRAAL 027330 In
still other enbodi ments of ound or mul ae (V) or (M), Rdis

sel ect ed nheoyﬂs Qnepgmydqdkﬂ@ndmyndﬂg I@sulhyﬂnmgabpdlmpnts 0§|ckgapou@1§@§t ituted Cl4

substltu F% A %FO8PT 1 InstiII
al kyl , @%WSQM%W%% ﬁubstltqtﬁ'tdeql}p Ee%m zﬁ? %‘ugnylyal kyl ,

ot her er‘rmyﬁg S ¢ &f 19 dﬁ?ﬁ 1 OﬁEQin(étt@fl n—ﬁ@P?lUisﬁgroﬁ]) n- l{u‘@l fobatyl,) . R4 is

hydr ogen, ten- but -nethoxybenzyl
di pheny! nsgcﬂvytyl temrhﬂmdngycmenm,,cycluohmﬂ imd:thoxsgcm;bonyl et‘tmty@arbqnyl

S OPT Ry arSpoxycarbbiyl; SyiicteRyIoRycatbonyL pheryi, BEAZH phérvtiylY2-pyrids

3-pyridyl and 4-pyridyl. In still other embodiments of compounds of Formulae (I),

In still

(V) or (VI), R? is hydrogen, methyl, ethyl, -propyl, isopropyl, n-butyl, isobutyl,
sec-butyl, tert-butyl, cyclopentyl, cyclohexyl, methoxycarbonyl, ethoxycarbonyl,
isopropoxycarbonyl, cyclohexyloxycarbonyl, phenyl, benzyl, phenethyl, 2-pyridyl,
3-pyridyl or 4-pyridy] and R? is hydrogen. In still other embodiments of compounds
of Formulae (I), (V) or (VI), R? is hydrogen, methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, phenyl or cyclohexyl and R? is hydrogen. In still other
embodiments of a compound of Formulae (I), (V) or (VI), R? is methyl,
methoxycarbonyl, ethoxycarbonyl, isopropoxycarbonyl or cyclohexyloxycarbonyl,
and R? is methyl.

~ Instill other embodiments of a compound of Formulae (X), (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 (X), (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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enbodi nents of a conpound of Fornulae (1), (V) or (VI), R4 is hydrogen,
allyl, benzyl or trinethylsilyl. In still other enbodi ments of a conpound
of Formul ae §.Q1§) V) or (M), R4 is hydrogen. In sonme enbodi nents of a
conpound P 2R3 (1), R5 is substituted aryl. In ot REFUSHIYM ANt s of a
conmpound of Forrmula (1), R5 is substituted phenyl. In still other

enbodi ment s, Iﬁshﬂdth@f&ﬂlbowh&itsbmashwuhhow&nﬂnaam JrPYP)RAOMS. I n
sonme enbodi nents of a conpound of Fornul ae (gikm Vi), R1 |s sel ected
»(§U

from t he #lestad fxem shesgronp consisting®f hydrpgen, Sub tm €1alalkyl, C363. 6

ad RS At °1°a9§’§39ﬂanx'? B Al bR AR Y P2
Cl4 al kylmamuylxﬂylmaa@lﬁkﬂs@ﬁkmmm&h& endddiniyits 6P 8 B oﬁii"oicyd oal kyl,
C3-6 cycl oal koxyé)ar bonyl , hpnﬁy substltut ed phenyl, -9 phenyl al kyl and

pyridyl ;@M—blg}’bﬂllylhb@imben Cl-6

) phen%%*&ﬁg%ﬁ%ﬁ? b e b B?Fé/ﬁw@@rme@wﬁﬂﬂméﬁsﬁ# g~ P

aryl di al kifisoptaplylsili, Qér@-fbal%}ldimeth"y 2? ﬁﬂdﬁﬂaayl»sﬂﬁntlﬁ stiltbtHes Met hyl, ethyl,
n- propyl , |sopropyl n-butyl, iso utyI sec- but}é{' ten-butyl, n- pentyl

i sopent yl em p@tﬁpﬁﬂ wmﬁ@mﬁb@ﬁ@ﬂrﬂl Md(Pear ¥Ry & i ydrogendalbylhox yet hyl |

orenY ¢ BB i Dl e BASDERM g SRR IR 1

nor e prefgr)qbl(yl) R%id d}s&yl et hyI n- propyl, isopropyl, n-butyl,
| sobutyl, sec- butyl ten utyI n- pentyl |sopentyl sec- pentyl neopentyl

1, 1-di et hoxyethydomemqulmemofmmmmmfﬁ‘omlﬂa@l isrsubSlHuEB@mé brbodi ment s

g]; e?er abr&gun%gﬁﬁmé aﬁél‘@%‘\?ﬁ“?qffl@s? éﬁeﬁa@%}‘g%ﬁﬁt I ;’3 @ﬂb& %I'{I{Jt ggr\?vi th

one or no, t d of Fornul ae
(), (Vv d(s)trﬁmj(ﬁe\i‘/ﬂllg anté Ith§gf]éﬁglte romt egg?%ﬁge%ohr?élstgpng of C.6 alkyl,

substituted CIh&oﬂel@}ﬁbodﬁﬂelﬁsof]cbmnpdmﬂoprfmﬂw M)W= (VI), Bliphenyl , C7.9
h I al k dyl, R2 d d | /019163
BT Usooosss AN (e drobe EnsiSiBEof oo b SBBRLFLC)-+ k¥ Cag QYIGARYL et hyl
t hyl , S 8t s |,

cyel opent SR custRAR ARbAYL, Grlp Bt 58 Bt R2 86 RN nabRBiy

i sopr opoxselessteddioth the:grohpbmsysitmgwchydrogeﬂ, C, phikgl lsubstiewted C; 4 albpEGihy!

2-pyridyl, 3-pyridyl and 4 ridyl and R4 is selected fromthe group
alkoxycarbonyl, C1.¢ cyclo 1, Ci cycloalkoxycarbonyl, phenyl, substituted

phenyl, Cy. phenylalkyl and pyridyl and R? is selected from the group consisting of
hydrogen, C,.¢ alkyl, substituted C,.¢ alkyl, Cs.¢ cycloalkyl, phenyl, substituted
phenyl, C;.9 phenylalkyl, substituted Cs.9 phenylalkyl, trialkylsilyl and
a.ryidia]kylsilyl. Preferably, in the above embodiments, R' is methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl, terz-butyl, n-pentyl, isopentyl, sec-pentyl,
neébentyl, 1,1-dimethoxyethyl, 1,1-diethoxyethyl, phenyl, 4-methoxyphenyl, benzyl,
phenethyl, styryl, cyclopropyl, cyclobutyl, cyclopentyl, cyclobexyl, 2-pyridyl,
3-pyridyl or 4-pyridyl, more preferably, R! is methyl, ethyl, #-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, zerz-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 C.s alkyl, substituted Ci.¢ alkyl, Cs¢ cycloalkyl
phenyl, substituted phenyl, Cs.5 phenylalkyl and pyridyl, R? and R® are independently
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consi sting of hydrogen, Cl.6 alkyl, substituted Cl.6 al kyl, C3.6 cycloal kyl,
phenyl, substituted phenyl, C7-9 phenyl al kyl, substituted C7.9 phenyl al kyl,
trialkylsilyl and aryldialkylsilyl. Preferably, in the above enbodi nents,

R is nwwdngdosiostiby! , n-propyl, isopropyl, n-butyl, isebrusdooseessobutyl,
tent-butyl, n-pentyl, isopentyl sec- pentyl, neopentyl 1, 1- dinethoxyethyl,

1, 1- di et hox h 4-net ph | th tyryl,
cycloLfospe%cYe%ﬁ}ﬁ S bonel RS M S, o S0
4- pyri dys-buty® 'i@)bﬁf)@f.s%-%labbl teﬁ'-bulty%l éyato&mﬁtyl @yémhexynwﬁétﬁswcarmypr opyl,

n- butyl , |sobutyl, sec-butyl, ten-butyl, n-pentyl, isopentyl, sec- pentyl

neopent WthOXYEHIbOGYIetSﬁBW}DQKYWbODNheyn}@hexb’%y@ﬂib%w phen bewdyllyl . In the above

S?BFdl rre tsﬁtﬁ&#grpggﬂynpgund 13 ?‘}qﬁ{ %ﬂéﬂ%/ 4R5 te%r v1 elr’_@bl SBEZ;H ut ed
subst i t Ugcpdisihg &F 180 @%%@ﬁ%ﬂﬁﬁﬁteda%%@kyl' ﬁsected fror%ﬁ?nts of a

conmpound of Forml ae he group

consi sti -W@Shﬁlted:phm)éll 4 phmlﬂ(yll,tsubmutd Céo ah«mlqlkﬂstrallwmyb ankyl, phe nyI ,

I L
il e e g AL, TR i, 111

f ubs It ikt lulmdernyle m%jl I-dmﬁﬁm&yqlstEy};y | lahlkﬂnbéyeﬂ?dl,t;ﬂiglnylu 4adet§‘6x@hgﬂnﬁnbdm}rlrlg yld : t

ria an i a Si . Prefera in a QV enbodi nment s,

R is ?lmﬁi?? 6} ‘}'/Xﬁ’? 4°Y°1°£B§4 (S’WPP“’AYIb cSLq)hcxiy ’ sec- butyl,
tert-but ks i met hoxyet hyl ,

1, 1 -di ge/k)%m;}g/%awdg‘henygB¥%&abl?e%xl$p %Fw pﬁ%prépﬁ styryl,
Z“;L?Pé;’""“% E‘“’”“*""’““’b‘?ﬁﬂ"m“’““““"‘“ﬁ‘i?‘°"?t"’*"é""???'ﬁ‘%';?""?lsBpPXL'y?y' >
n- but y![ i gég‘g’b‘(}t ‘ibf"lohelqéqurgetﬂ}?';d ?'h(V’Ie en?bQGHB i lto Isect Eent %I
neopenty, : y n the above
enbodi rreér?tmspjou%d gfg%%g%m ISESWQS?R@&EQWBS%%@ erg%)Fy substituted
aryl, nogubstitued (phaxiylymostl#asferalbly, phenyh aubgtitutedosith prnebemartd halogepheny|

substltut ed with one or nore hal ogen atons. I n sone enbodi nents of a
corrpoundi%mSForrrul ae (1), (V) or (M), R is selected fromthe group

20051 019163 FETPES sBtrplmert B borteila SEERERIR . (TRBTHTREE. ¢ bhenyi al kyi
and pyr i @ected Fedbm e'EbHY bonsisting of Cy.¢ alkyl, substituted Cy.¢ alkyl, Ca.¢ cycloalkyl,

phenyl, substituted phenyl, C;.9 phenylalkyl and pyridyl, R? is hydro gen, methyl,

ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, phenyl or cyclohexyl, Ris

hydrogen and R* is selected from the group consisting of hydrogen, Cj.¢ alkyl,

substituted C,. alkyl, C;.5 cycloalkyl, phenyl, substituted phenyl, C7.9 phenylalkyl,

substituted C;.9 phenylalkyl, trialkylsilyl and aryldialkylsilyl. Preferably, in the above

embodiments, R' is methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl,

(D

tert-butyl, n-pentyl, isopentyl, sec-pentyl, neopentyl, 1,1-dimethoxyethyl,
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,
cyclohexyl or 3-pyridyl. In the above embodiments of a compound of Formula (f), 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 C, alkyl, substituted C; alkyl, Ci.s cycloatkyl,
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met hoxycar bonyl , et hoxycarbonyl, isopropoxy carbonyl or

cycl ohexyl oxycarbonyl, R3 is nethyl and e is selected fromthe group

consi stin of h drogen Cl 6 alkyl, substituted -6 alkyl, C3-6

cycl oal Iﬂ; substituted phenyl, C7.9 phenyl al KBCT/US20044027330ut ed C74
phenyl al kyI tr| aI kylsilyl and aryldialkylsilyl. Preferably, in the above

enbodi Majhsy liﬁiasﬁtﬁteﬁ%aﬂ'l C%?gn,ylm?@wmd Si@%?ﬂ%ﬁ{/l n-butyl, isobutyl,

sec- butyl, ert-butyl, n-pen sec- pent neopentyl

1, 1-di rmn¢thoagwa.rb9nyl, ethoxycartonyl ispptdpeky carbemyt lor cyeluh&)dydmgypbxbmyyl benzyl :

phenet s oAb LS ey P A bR PR G SR S0

n- prOpY'subétﬁﬂBd@PYhH(?r dgtgfcyblo PBhEanl suﬁs@ﬁut?&'f)ﬂén 1, CA P Wl n-pentyl,

i sopentyl, sec-pent cyclohexyl
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aryl, nore preferably subst i d phen nDst eferably phenyl
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allyl, benzyl 4-methoxybenzyl, diphenylmethyl, triphenylmethyl, trimethylsilyl,
triisopropylsilyl, zert-butyldimethylsilyl or phenyldimethylsilyl. 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,
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,
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 C;.¢ alkyl, substituted C;.¢ alkyl, Ca.s cycloalkyl,
phenyl, substituted phenyl, C7.9 phenylalkyl and pyridyl, R? and R? are independently
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25 WD 2005/ 019163 PCTI US2004/ 027330 sel ected fromthe group consisting of
hydr ogen, nethyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec butyl,
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1,1- dlethox et yl n henet hyl, styryl,
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aryl | moPhetpt B BeR Phhra eaua L sk R°5F EYEPESh o tiienyl
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hydrogen and R* is hydrogen, methy), ethyl, zer¢-butyl, allyl, benzyl,

4-methoxybenzyl, diphenylmethyl, triphenylmethyl, trimethylsilyl, triisopropylsilyl,

tert-butyldimethylsilyl or phenyldimethylsilyl. 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,

phcnyl, 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, 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 C;¢ alkyl, substituted Cy.¢ alkyl, Cs. cycloalkyl,
phenyl, substituted phenyl, Cr. phenylalkyl. and pyridyl, R? is methyl,
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In sone enbodi nents of a conpound of Fornulae (1), (V) or (M), R is
sel ected fromthe group consisting of Cl-6 al kyl, substituted G .6 al kyl,

C3.6 cycloaJ 3' phenyl , substituted phenyl, C7-9 phenylalk and pyrrdyl
R i s meVRPISUBI6HO 2005/ 019163 PCTI US2004/ 027330  net REE{SA h‘lyrm
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(0 5 R BB sl 2 EREHE BRPLoRTT gr e h%%”%c@%l?wéﬁ b e bs 11 ut e
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trimet hy&srhbﬁé'hal é@ﬁfaﬁih?sbl y, in the above enbodr ment s, I's nmethyl, ethyl,
n- pr opyl I sopropyl, n-butyl, isobutyl, sec-butyl, ten bu;x n- pentyl

i sopent yI seIn qomete;ﬁbodrmexﬂpeﬁa ycbmpdunﬁorﬂiﬁ‘onmlﬂaerﬁe,tMIo; (YD]Rdiset hoxyet hyI
henyl , 4- ne hen benzyl hepet hyl ,. s opr

(F:)ycl gbut MPPC@W%&Q;QF) b?‘?‘/l?s e p@iﬂy@% g lgéhﬂyrr dyl ,
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of a conpound_of Farmul a R5 Is prefer abI substituted aryl, nore

pref er abﬁ@o")’%@@@ﬂb Cors éﬁ"lﬁa@yc aﬁ%??‘& sPhepyle pubstibitedt i t uted with

one or r%ﬁeﬁyf,] 67.9 Bfithylalkyl and pyridyl and R* is hyd.rogen, allyl, benzyl or
triﬁxefhylsilyl. Preferably, in the above embodiments, R' is methyl, ethyl, #-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl, zert-butyl, n-pentyl, isopentyl, sec-pentyl,
neopentyl, 1,1-dimethoxyethyl, 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, zert-butyl, n-pentyl, isopentyl, sec-pentyl, neopentyl,
1,1-diethoxyethyl, phenyl, cyclohexyl or 3-pyridyl. In the above embodiments of a
compound of Formula (X), 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 C;.¢ alkyl, substituted Cy¢ alkyl, C3.¢ cycloalkyl,
phenyl, substituted phenyl, C.5 phenylalkyl and pyridyl, R? and R are independently
selected from the group consisting of hydrogen, methyl, ethyl, »-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, tert-butyl, cyclopentyl, cyclohexyl, methoxycarbonyl,
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atonms. In sone enbodi mrents of a conpound of Formulae (1), (V) or (M), R 1is
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sec-butyl, -ten-butyl, n-pentyl, lsopenty , sec-pentyl, neopenm
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tert-butyl, n-pentyl, isopentyl, sec-pentyl, neopentyl, 1,1-dimethoxyethyl,
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, néopentyl, 1,1-diethoxyethyl, phenyl,
cyciohexyl or 3-pyridyl. In the above embodiments of a compound of Formula (), 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 (¥), (V) or (VI), R' is
selected from the group consisting of Cy alkyl, substituted C,¢ alkyl, C3. cycloalkyl,
phenyl, substituted phenyl, Cy.9 phenylalkyl and pyridyl, R? is methyl,
methoxycarbonyl, ethoxycarbonyl, isopropoxycarbonyl or cyclohexyloxycarbonyl, R
is 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-dizthoxyethyl, phenyl, 4-methoxyphenyl, benzyl, phenethyl, styryl, cyclopropyl,
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phenyl substituted with one or nore hal ogen atons. In sone enbodi nents of a
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met hyl , pmanm; IC7.9 phéxryaikyl, anidpypidgland, R'is hydrygen i Profewdbly, in tieecabové y |
tert- butyl n- pentlyl | sopentyl, sec- pentyl neoBentyI 1,1- d| nmet hoxyet hyl ,
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neopentyl 1, 1-di et hoxyet hyl phenyl cycl ohexy pyridyl. In the above
enbodi newl@ubﬂ, qa'cmnw 1eyC he)sd,r%wmlyé |3ypyrmlyloré-pynéylenm¢y subst it ut ed

aryl, .abl titute ef er ab phenyl
subst | tﬂrtege H'@ﬁyrl ‘%\ﬁe "RETRS| é ”rﬁ"ﬁﬁ?ﬁfé%’ tyi hﬁ%nts of a
conpou nMutﬁPﬁ%@E 1sfdp)=nty(,\ﬁzc-96nt§l§/héopeﬁfyl, 1151 -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 C; alkyl, substituted Cy alkyl, C3 cycloalkyl,
phenyl, substituted phenyl, Cy. 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,
ethoxycarbonyl, isopropoxycarbonyl, cyclohexyloxycarbonyl, phenyl, benzyl,
phensthyl, 2-pyridyl, 3-pyridyl and 4-pyridyl and R* is hydrogen. 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-dimeﬁoxyethyl,
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, ethy], n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl,
tert-butyl, n-pentyl, isopentyl, sec-pentyl, néopentyl, 1,1-diethoxyethyl, phenyl,
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sel ected fromthe group consisting of Cl.6 alkyl, substituted Cl.6 alkyl,
C3 6 cycloal kyl, phenyl, substituted phenyl, C7-9 phenylal kyl and pyridyl,
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ten- but pent ng 1 ethoxyethyl,
phenyl , %Y%&%ﬁ%%ﬁ@%%ﬁﬁ}géﬁ%ﬁﬂ%@%gyl cy?:ﬁq%}@( mrjeﬂgri ’pyridyl. In the
above eemﬁgnwys, lgﬁpr@pmirbmyndsdbfutﬁ%eabh 1, phenylR® cytlohexyefRYigbl y
substituted aryl, ,nore preferably, substltut ed phenyl, post preferably,

pheny| qntmd&i ishydrogere Ryefenibly nhﬂle@QeYﬁ ernbofiments, B di ments of a

compoun For nul.ae omt group
consi st 619r@1?' ‘?ﬁpﬁéﬁﬁ 'éul\f&'!’l f‘{?ﬁl ty!t%f( y&;{ “)Sé’P el, phenyl ,
SUbSt'tb&%n@h%déentﬁfﬁlRﬂﬁBtﬂoi L, am%&u&xyémyl piényls hydrogen, nethyl,
ethyl, n- propyl I sopropyl, n-butyl, 'isobutyl, sec-butyl phenyl or

cycl ohe&-meﬂlmphmyl lez;dgdnnauhul, Wylscmmrmhwyclbbefyérmlwﬁntyh the above

nmbodi th I but yl ,
dngtgﬁx cickecyh 23T, S Qﬁyygﬁe;# fﬁﬁ&ﬁ%%ﬁfﬂ@éﬁpbﬁh Fthvhsgngllm %lll 1
phenet hfﬁ, is’t%‘?"’l" (lzgpéboglragpy ?ﬂcy%:( | o E‘P. %c openlf&‘S Q‘P‘@yé ohexyl, Y
2-pyri dsdc-peﬂ%meomdtylol lﬂlﬁsaoxmhyl, phnnﬂ, Whexvlbdrﬁ-pﬁidyls Tmthehy| , et hyl,

n- propy I S but IS but ter utyl, .n-pentyl,
|3sopen'sj egag ‘%'Béﬂtsﬁr}a‘i? pd @ ?f;@yuiagsg-%?ﬁ?rwghmbﬁgﬁi?f“’f};l oggxyl or
pyri sg&gfﬁﬂ ﬂgﬁg teg! is
pr ef era stltute ary &E)lrmrm;e Bre?%r g Y, subgtltut egﬁl ﬁe enyl, nost
preferainb;e,hawgenytomlbstltut ed with one or nore hal ogen atoms In sone
enbodi nents of a ¢ ound of Fornul a VI) sel ected from
t he group colaépwuqagp@m@tse &PWW“@@%&%T‘P@@%G? R%{I@A cycl oal kyl ,
selected from the group consisting of C,.¢ alkyl, substituted C;.5 alkyl, Cs.6 cycloalkyl,
phenyl, substituted phenyl, C7.o phenylalkyl and pyridyl, R? is methyl,

methoxycarbonyl, ethoxycarbonyl, isopropoxycarbonyl or cyclohexyloxycarbonyl, R?
is mqthyl and R* is hydrogen. Preferably, in the above embodiments, R! is methyl,
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, terz-butyl, n-pentyl, isopentyl,
sec-pentyl, neopentyl, 1,1-dimethoxyethyl, 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, zert-butyl, n-pentyl, isopentyl,
Sec-pentyl, neopentyl, 1,1-diethoxyethyl, phenyl, cyclohexyl or 3-pyridyl. In the
above embodiments of a compound of Formiula (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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phenyl , subst it ut ed phenyl , CVAMBﬁeHyIaIkyI and pyridyl, R2 is nethyl,
nmet hoxycar bonyl , et hoxycarbonyl, i sopropoxycarbonyl or
cycl ohexyl oxycarbonyl, R3 is nethyl and R4 is hydrogen Preferably, in the

above 'mﬁg , R is methyl, ethyl, n-propyl, g/,Rutyl
isobutﬁ?aeggc- E?yl, tert-butyl, n-pentyl, |sopentyl PB@@E*%Q%#
neopentyl, 1, 1- dlnethoxgeth yl, 1, 1- di et hoxyet hyl , phenyl 4- met hoxyphenyl ,

benlzylh 31:rmdnét°hﬁnymlwwlls hmrozempmﬁwllnethw,gi -plopy hsopmp;dflmb‘mf' o
oty g sl phenyt &Yyl R Ry oo endBE By d?oafeéi‘%ﬁmy, '

tert- btemﬁomxﬁeﬁsaf&dm?mﬁﬂ%ﬂmﬂmulaé@ymar(M) Rl pedthi! }16

-di et hoxyet hyl , phen cl ohexyl or "3=pyridyl. Int ove enbodi nents
of a corpepyH issprapyl, m:rbl&ty ispbutph Se@bnltlylei‘m-hbﬂyy nspendyl; isupen!ylar yI nor e

ref erapl bstlt t.e r.ef er abl he, tuted with one
gr g%&?%s PlTJR&E%Wﬁﬂgﬁrﬁ%‘ﬂg io%ﬁ o 22’%’9}6/153 rnul ae (1),
(V) or A midy” is ydfSReidthethfl oyl Ri&BKpY1 REARHIdSEen ampuf #l . isobutyl,

sec-buty tert bu n- pen I'sopentyl”,” sec- péent neo entyl

é C11_/ ?JIS g(l)}fgggoeat fny btill pﬁerlgmbommhtslzénqmpomdpyf Folynulae (Im (W@oiOY)B[ E&9163t -
or e
n- pr opy /4 i'p‘?t@gy’l"p“ﬁﬁ'g opyl ’EB% W¥“§'E3€e%h’t“9'? te"ﬁ%’g‘ﬁai ycI ohex% R3
For mi e PRy Ly Ry bR P Bfog iR n oS O RBRGB R 4P 2‘38‘#23; o
n- but y| hydregebungd R* iskydrogeny| , tert- butyi n- pe,ntyl' |sopentyl sec-pentyl,

aoyriayl | Al ok h%géehdmﬁ&oﬁmu#&am S 4 s L o
?ln;ﬂ R4 \};ﬁmyﬁ%ﬁlﬁgﬁ%@wmﬁg‘akg A, SARAG FlhtyiolrFOTPOUAUANAT  For mul ae

Ih sgbut yisopesityd secipghtyl, Meopedbxli Ll -dlqnhmwthyl phwlpmiqﬂexvlr Zéwmigl ,dyl, RZ is

R4
hzdrgggﬂl’m%é’fﬂm 5#%? &gﬂ:%%f %’%ﬂp“&hﬁ@' “%’Pro repruﬁge (I)IS(V) or
(M), ?ﬂrﬁ?oiﬁ%\]%f;){l o‘?tc?é’lb t’@' daryea%b lti-’f’ﬁ M@l anHIi“if M&dm%peb‘“ yl,

sec- buty |so c-penty ntyl,
1, 1- di et hoxylatsbyte, enrli@dﬂnénts ciS/a:d:cﬁiiqm(mﬂofEemﬂaeiab,,(V)%erI)LR is or 4-pyridyl,
Rz is methyl, et hoxycar bonyl , et hoxycar bonyl_, |sopropoxycar bonyl or

cycl oheRghyl 9@3(} BATPYL RQPﬁoﬁy]mﬁtW isohutybas @“Fxldﬁeﬂgm phenydone enbodi ment s
of ac O&ﬁ%@fyl%fr 3.;%'591, ¥ 15 ﬁ}droée\ﬁz R%s I{y\ﬂ'c)gen I4:1‘)'nd R® is hydrogen. In other

embodiments of a compound of Formulae (I), (V) or (VI), R! is methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, phenyl, cyclohexyl or
3-pyridyl, R? is methyl, R? is hydrogen and R* is hydrogen. In yet other embodiments
of a compound of Formulae (I), (V) or (VI), R is methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, terz-butyl, phenyl, cyclohexyl or 3-pyridyl, R? is n-propyl,
R? is hydrogen and R* is hydrogen. In still other embodiments of a compound of
Formulae (I), (V) or (VI), R! is methyl, ethyl, n-propyl, isopropy!, n-butyl, isobuty},
sec-butyl, terz-butyl, phenyl, cyclohexyl or 3-pyridyl, R? is isopropyl, R? is hydrogen
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 (), 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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nethyl, et hyl, n-propyl, isoprdpyl, n-butyl, isobutyl, sec-butyl,
tert-butyl, phenyl, cyclohexyl or 3-pyridyl, Rz is hydrogen, R3 is hydrogen
and R4 is hydrogen. In other enbodinents of a conpound of Formulae (1), (V)

or (VI)woRbosieso1g®t hyl , ethyl, n-propyl, isopropyl, npé%giw‘,/bﬁ%ut yl,
sec-butyl, tert- butyI phenyl, cycl ohexyl or 3-pyridyl, A2 is nethyl, R3is
nd R4 i ,0f .a conpound of

hydr og dro e t other enbodi nents

Fo lr3 n}[JI ?‘Sﬁfrf‘;‘i‘\/{iﬁép% hnelt%gﬁ%m";négéng‘Ha ﬂr)oBy}s Cl%s”é‘ﬁflsopyl .
n-but yl g3 i ¥n and fife dPF&rgﬁg is s Fe?m pyriayt,
Rzlsnprog %lsh ogen ‘and R4 Fogen Stl ot her

e {ﬂ;o?l n@therscmlfodanem:rpﬁal anml?ndm Forrhale (I){) R? 1s((34)4 alkyl( R‘? %s,t}yﬂh?[geﬂ, tge: hlyl :

e I sopro ut sec u , ten-bu :
Ehgﬁyl Sesbithistpt tahe eﬁéwod\yﬁ%ézanéﬁ*’ rEtes” hydr ogen dégg RA i's
ro ﬁﬁgﬁgﬂﬁ]m an are

d|>/f f e?ent e corrggﬁar:]c or rrui aE?q€gjbg %isfwlt | g%t}remg%%

di ast erInariler embodivhéres of zecdmpbumdrofﬁomﬁula(n,(m’pmmd aliéyl /Rt mhb/dro@éﬂ, t he
stereochenm stry at the carhon to , whi,ch RZ a are attached is of the

S- conf i Y6 steroghemisty ahthes 8o Whish B2 gnd.R’ are %ﬁaf‘hﬁélsﬁfﬁtﬁ antially one

g![ thGgr em s%mJiy Ifta‘Hlue Ca?@oﬁ?@%‘rﬁzﬁ%ﬁfm t tcﬁac‘#:(gﬁ%gl gf . % het e

R- conf i gur at incomeamshddimerntso oo cortpouhd b6 Fortsa (VI), R§ aﬁleéﬁxathbl ally one 31 WO
2005/ 019163 PCT/ 13520041027330 di astereoner. | n _sone_enbodi nents of a
conpounePmEo pﬁﬁplam{aﬁVI)medvéfe@ptan%thwpmpomm@qmaﬁélal%nd t he conmpound

compountioapagly et &t m Ve BB SR bralig GRG0 ot ©f @
st er eoc(VAlyithé st¥redthdnhistry af the Barbén Wwhich R2 and R B afach&l fsalted i s of the
S—conflguratlon and the conpound of Fornula (I) is substantially one

di ast er gmauqnmmcgmmm&psmda(ﬁnc@mmaﬂyomdmmom R2 is Cl4
al kyl dr,0 t he st ereachem arb which R2 and R3
ar eyatt epé 8"(“9?1“% fF?%od?ﬂ‘T"BﬂPgF “lam t?’ﬁ ?ﬂf‘ﬁ g"yd# ormula (1) is
subst arﬁarwd t6 viHiéh R asd R? %fﬁ&achedllﬁoﬁﬁ@k-&mEdfaﬁsﬂtaﬁd fle AnfRERPYNd of

Formula (VI), R2 and R3 in th conmpound of rmula (VI) are different and

t he corifmmuta @fl) osubstantiqliy c)newhastemdmerah stél bthenembatiimentsrofaner. | n ot her
car bon PR AT ESTHA UD: Bt if GraaleRi 1 B3 peeh aid EEGIFRIERAE, on and ¢ he
CONMPOUNghrffuld VIVH ibstéhdiallyore diitedint! hy stAlSthe} ARbSLiRRAR Of a

compound of Formula (VI), R? is C,4 alkyl, R? is hydrogen, the stereochemistry at

fthe carbon to which R? and R? are attached is of the S-configuration, and the

compound of Formula (V) is substantially one diastereomer. In still other

embodiments of a compound of Formula (VI), R%is Ci4 alkyl, R3is hydrogen, the

stereochemistry at the carbon to which R and R are attached is of the

R-configuration, and the compound of Formula (V) is substantially one diastereomer.
In some embodiments of a compound of Formulae (I), (V) or (VI), R'is
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, terz-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
S-configuration and the compound of Fonmﬂae @), (V) or (V1) 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, tert-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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I n ot her enbodi nents of a conpound of Formula (VI), the stereochem stry at
the carbon to which R2 and R3 are attached is of the R-configuration and
the co und of Formula (VI) is substantially one diastereoner. In still

other € ¥P63 of a conpound of Formula (V1), R2 rgT@Saooammo R3is

hydr ogen, and t he conpound of Forrmula (VI) is substantially one

di ast er giFRfeonled. Hi itill oeh&hb&IHRCHS GBS ﬁéuxﬂ of FrRaB DOtV I&(wvE,a (M), R2
is Cl4 alkyl, R3 is hydrogen, the stereochemn stry at the carbon to which R2

and R3 & & methyk lethylinspropyl, isspmpyb rrebiugyly isobusyl, seadontyh éert-butybound of For mul a

nb d f
Conpoundta PPy o A R R SR s Birpger Righ BB e ' °
StereOCthbﬂo‘éhéﬁﬁsﬁ?atﬁﬁW&Q&Mh%&ﬁﬁr@ﬂﬁcﬁdﬁr&tﬁétaChed is of the

R-confiquration, and the conpound of Fornula (VI) is substantially one
di aster gullaﬁom therpenapormdiof Foﬁmdaﬁ:ﬂbqﬁm 0t (D), seubsthrtiallyiope (V) or
(M), R

sec- but Qfastse{eé) &%I?O%ﬂyﬁo‘ﬁm@%%ﬁl o1ps %FSW%% I SOMt hyl, R3 is

hydr ogemr! is¥hethyl, RiE1,088fpyl, i, Prﬁtﬁﬁ}he{@bﬁi AL bUtYE 14abRYY L0 whi ch R2 and
R3 are attachtgglggﬁé ?ﬂ)py |5urat|qn glndlsthetgongdfg of Fornulae (1),
ydre

(V) or @txer)yl,usrcbhb&xlmﬁrwri@l,ames n-gropyl, & dohydrogen; Riti gimpthenent s of a

" Sopr opgieroghely 3 e sathepi whist R i e afacBfl Foftibenyi | "oyl ohexyl or
gt gytrai)g%i(aﬁn?s ry g%cggig nﬁ}%ﬁﬂﬁﬁ&&ﬁ«nﬂ%@qugﬁﬁa&&éﬁﬂ%%% of the

R- conf i gliasteréonrer.a fistilhethepembadinentts ofacompamd(df)Forhidae ¢E), (Wi or,(Vis

7 i o e

nmet hyl IL § §/ tigd i
tert- butpﬁ{ﬂmI 8%? (%g R’Hé’lsgprﬂg?% Sh g%lpsr pyl~, I% i s hydrogen,

R4 is h)sttr@ghemxstyatﬂmtoarb@ndhwmm thak'eaattwhexbrs dafdéhevhi ch RZ and R3 are
attacheq is_of the ;

conflgur cogpound_of FEormulae (1), (V)

or (M) ~opfigymgtion AR thecp ﬁ‘g{ﬂ@ﬁém% & qubﬁtﬁwéﬂ?{Yé?%odl ments of a
compoun I Rpropyl,
| sopr opy ﬁiﬂ&%(e?”m&hé%%m?éxﬁneg%gf‘gh%m?o dedft%f) Pﬂ?é @, m’yﬁwpcycl ohexyl or
3- pyri dyd methyl, eﬂxynwp% Byl, lsoBﬁ)p'yE ultbudylolgajhtylﬁébcl-tmtﬁy troBEp], ﬁ
stereochem str e caprbon to which RZ and are attached |s of the
R- conf i §y¢lehexyhor %rnmnd}'ieRc sripeniepyldt lsbydmg%l*( 15 hydrogemythe v ) s
subst an%fe?éocﬂen%ﬁy 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

diastereomer. In still other embodiments of a compound of Formulae (I), (V) or (VI),

R! is isopropyl, R? is isopropyl, R’ is hydrogen, 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 (I), (V) or (VI) is substantially one diastereomer. In still

other embodiments of a compound of Formulae (X), (V) or (VI), R' is isopropyl, Rlis

isopropyl, 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 (V1) is substantially one diastereomer.
In another aspect, a compound of Formula (II) is provided,
RP o
X _-O H\)\/u\ R
N °
R2 RO
()
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di astereoner. In still other enbodi ments of a conpound of Formulae (1), (V)
or (M), R is nmethyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl, tert-butyl, phenyl, cyclohexyl or 3-pyridyl, R2 is isopropyl, R3
S hydrog R4 is hydrogen the stereochem stry at the carbon to which RZ
and R3 WP2MUYUEAed is of the S configuration and t hBCEBISPIMAI3EE For nul ae
(D, (V) or (M) is substantially one diastereoner. In other enbodi nents of
a conpound of{yhERiful ae (1), (V) or (VI), R is nethyl, ethyl, n-propyl,

i sopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, phenyl, cyclohexyl or
3-pyridyl, RXiBﬂubmoph]opylbroxﬁao'rk)dbydrogen R4 is hydrogen, the

t hem th ) tt d f th
SR T IR EIRERT R R e
subst angm? kﬂbsﬁﬂﬁed h&bﬂ?é%onyi Rufstibdtéd akb%:aﬂm?ﬂ “§ubsﬁ’cﬁte§ conpound of

Formul a I S 1 sopropyl ISISOI‘O yl, R3is
hydr ogearyl,Ray. wzbsth@éﬂd altyMkydIQrcmﬂd’yhrsu eécydoaihylchctbmar}tl,o whi ch R2 and

o b ) e DS AR £ ™

enbodi MRALfd R? ¢ o%ﬂ@f‘ﬁﬁﬁ'iﬂe Qirbfxpétﬂﬂté‘%vhidh)ﬂ\e)( e Bhdéd/form £yclcalyporr opyl, R2

Is 1isopropyl, I's hydrogen, R4 is hydrogen, the stereochem stry at the
car bon S‘nbstzitutmycmllafhcbyﬁbhatemamyﬂenmlbshmted(n]ycbhexeﬁaﬂq«hhngurat ion, and the

oo o P Ao o b e R e s &1 o

chi or o, “Beubsidiah Ryl e indbd S5 SO Sl o the o oup

consi st ismh;tmlfted‘qwroanqh cycbhktpfqaﬂg«nls&bswlub@clyﬂdmeyéroalkyk hmpmaﬂm;ny I
substi t ut ed al koxyc aryI subs Itute aryl , yl al k subst I tuted
aryl al k§bstitifed ak}' &‘6@% heteroary. subs E‘t?gt i tuted

het er oa I substltuted heteroarylalkyl or optionally,
R and %@@ml%ﬂ%&ﬁﬂg carbon atomto which they are bonded forma
cycl oal kyl, R3 imlectedtﬂ&ﬂn ehecgroap botlsistiniy 6f substitatedairidy heteroappiland i t ut ed

cycloheteroalk ring
substitu heteroaryl

In some embodiments, R is selected from the group consisting of
4-chlorophenyl;
R-(4-chlorophenyl), 2-chlorophenyl), 4-fluorophenyl, thien-2-yl, 5-chlorothien-2-yl,
5-bromothien-2-yl and 5-methylthien-2-yl. ‘

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

Formula (VII):
Cl
o]
H R4
P e
2 3 o
(vi)

- 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 (IT) has the structure of
Formula (VIII):
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R4 is selected fromthe group consisting of hydrogen, alkyl, substituted
al kyl, aryl, substituted aryl, arylalkyl, substituted aryl al kyl,

aryl dial kyl silyl, cycloal kyl, substituted cycl oal kyl, cycloheteroalkyl,
substltuted C cloheteroalkyl het er oal kyl , substltuted het er oal k

het er 0aVP12008QIB1B; ¢ ut ed hetemaryl, heteroarylal kyl, s&863fUSRQPAzr33
heteroarylallcyl or trialkylsilyl; and R5 is selected fromthe group
consisting of substituted aryl, hetgro aryl and substituted heteroaryl. In
sonme enbodi nents, R5 is selected frpmthe group consisting of
4-chl or ophenyl; R-(4-chl orophenyl Ry chl orophenyl ), 4-fluonphenyl,
thien-2-yl, 5-chlorothien-2-yl, § pnot hi en-2-yl and 5-net hyl t hi en-2-yl.
I n ot her enbodinents the conpound™NT FRornula (I1) has the structure of
Formula (VI1): C Q§ rnaceutically accept abl e
salts, hydrates or sol nof”; <5 X, R2, R3 and R4 are as
previ ously defined, still other enbodlnents t he conpound of
Formula (I1) has the struct of Formula (VII1): 34 WD 2005/ 019163

PCTI1 1JS2004/ 027330 O X O N O Wy, SY O (M1II) or pharmaceutically
acceptabl e salts, hydrates or solvates thereof; wherein: X, Rz, R3 and R4
are as previ eupmm‘mdea‘umﬂwa& me sbms ﬁmeeabQﬂVMSre@f a conpound of

Formulae (I1), (VIl) or (VIII
wherein:

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

In some embodiments of 2 compound of Formulae (II), (VII) or (VIII), X is
chloro, bromo or iodo. In other embodiments of a compound of Formulae (II), (VII)
or (VHI), X is chloro.

In still other embodiments of 2 compound of Formulae (IX), (VII) or (VIIL),
R? and R? are independently selected from the group consisting of hydrogen, alkyl,
subsﬁtuteti alkyl, alkoxycarbonyl, substituted alkoxycarbonyl, aryl, substituted aryl,
arylalkyl, substituted arylalkyl, carbamoyl, cycloalkyl, substituted cycloalkyl,
cycloalkoxycarbonyl, substituted cycloalkoxycarbonyl, heteroaryl, substituted
heteroaryl, heteroarylalkyl and substituted heteroarylalkyl. In still other embodiments
of 2 compound of Formulae (IX), (VII) or (VIII), R? and R? are independently
selected from the group consisting of hydrogen, C,.4 alkyl, substituted Cy4 alkyl, C;4
alkoxycarbonyl, C;.¢ cycloalkyl, Cs.4 cycloalkoxycarbonyl, phenyl, substituted
phenyl, C7.5 phenylalkyl and pyridyl. In still other embodiments of a compound of
Formulae (1), (VII) or (VII), 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, ethoxycarbonyl,
isopropoxycarbonyl, cyclohexyloxycarbonyl, phenyl, benzyl, phenethyl, 2-pyridyl,
3-pyridyl and 4-pyridyl. In still other embodiments of a compound of Formulae (II),
(VII) or (VINX), 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 (), (VII) or (VII), R? is methyl, methoxycarbonyl,
ethoxycarbonyl, isopropoxycarbonyl or cyclohexyloxycarbonyl and R? is methyl.

In still other embodiments of a compound of Formulae (IX), (VII) or (VIII),
R*and R® together with the carbon atom to which they are attached form a cycloalkyl,

35



chloro, brono or iodo. In other enbodinents of a conpound of Formulae (I1),
(V1) or (MIl), Xis chloro. In still other enbodi nents of a conpound of
Formulae (11), (VII) or (MI1l), R2 and R3 are |ndependently sel ected from
the grou conS|st|ng of hydrogen, alkyl, substituted_a alkoxycarbonyl
substi t‘ﬁgéﬁo S4n %’(ﬁycar bonyl, aryl, substituted aryl, W’é “9 B¥™ybstitut ed
aryl al kyl , carbanoyl, cycloalkyl substituted cycloalkyl

cycl oal lmbsﬁﬁﬁmlﬁlda]ky& mbhéwmmwuﬁwﬁﬁmmbh&ew emgr Bogtill |

substi t ut ed het er oarﬁ¥ het eroaryl al kyl and substituted heteroarylalkyl. In
gco

stijll of wpound-efHosyHlse G, KYThhar LV, R aI(d\Rl)foL ((jvm), R2
R3 g , Cl
alkyl séﬁ‘h%*"?ﬁ?%@?%?ﬁ ptpBiit Sty B ebathe 1O SRBEYL 0, O 1 OB

cycl oal kwlopmt;baﬂyyclomghﬁhg substituted phenyl, C7-9 phenyl al kyl and
pyridyl. In still other epbodi nents of a corrpound of Formulae (I11), (V)

or (Vill), Ringibother embodimentsahyeompaundof Fopaulae (Hn(VED q5(¥IM), consi sti ng

sec- but B ele Hm o ghiin o HeRURR S d- S, P o sAbieq CRORIY

h | ple a@ysﬁggéd)?mm @mmyy T2 L\ h |, b I
Shegégﬁﬁpwgﬁyl ¥R ridy anldcjlxgl;rl lp?ﬂﬁgtl |1 Jg?[ hgr eg?/modl ﬁng]%/s
of a coRbey] "ﬂﬁ%’lﬁm‘b’h@ Wﬁlﬂkxliﬂﬂl)mﬁﬂll(qamefnbmﬂmwwogen net hyl ,

g;??ﬂoheg?fﬁ g‘ﬁélqgo MéXﬂI) WI%# ge&%%g}yﬁ,eﬁ%l %Fﬂﬁ’tyltorrpound of

For nul agit %1! Eénzyl( mﬂléth&zyb@&ylldlph hhahﬁe&iphbn 1RREHYD MEREHIANA,
et hoxycarbo . 1 sopropoxycar bony Orthgf/(:l ohex onycar bonyl and R3 is

net hyl . mqﬁhyelsﬂwl,mwnmybﬂnbmm@ﬁy@m dy:lmp@hnwldmeﬂwlsdula@ gill), (Vi) or

Form o’ 89T EPmenB3Ea G5 Wm%‘#ﬁ&%g?a&@ﬁ?@!@&kﬁ’?%ﬁs&ﬁéﬁﬁt 2 e

cycl oal kiyyy, &]\égj&hﬁﬁﬁ,ﬂ% or substituted cycloheteroalkyl ring. In still
ot her errbodl mehts of a“co ound of Formulae (11), (VII) or (VMII1), R2 and R3

together wit En stitbotber dmbodanents tda@mpbundﬂifmmlwt([ﬁpﬁ&d) 6m(VHB, cycl obut yl ,
Oy e o, B Sy B e Sebsaba WL HTRS o2
e Ao A L) T AR
tri al kytydloatkylp@sls eyc}dalkmdykarbsn}ﬂmhenym subistitutedyihenyl, €qd pHenytalkyl and a

pyridyl and R* is selected from the group consisting of hydrogen, C,.¢ alkyl,

substituted C,.¢ alkyl, Cs.¢ cycloalkyl, phenyl, substituted phenyl, C;.9 phenylalkyl,

substituted Cy.9 phenylalkyl, trialkylsilyl and aryldialkylsilyl.

In still other embodiments, of a compound of Formulae (IT), (VII) or (VIII),
X is chloro, bromo or iodo, R? is hydrogen, methyl, ethyl, #-propyl, isopropyl,

n-butyl, isobutyl, sec-butyl, zert-butyl, cyclopentyl, cyclohexyl, methoxycarbonyl,
ethoxycarbonyl, isopropoxycarbonyl, cyclohexyloxycarbonyl, phenyl, benzyl,
phenethyl, 2-pyridyl, 3-pyridyl or 4-pyridyl, R? is hydrogen and R* is selected from
the group consisting of hydrogen, C.¢ alkyl, substituted C;.¢ alkyl, C3.5 cycloalkyl,
phenyl, substituted phenyl, C;.9 phenylalkyl, substituted C,.9 phenylalkyl, trialkylsilyl
and aryldialkylsilyl.

In still other embodiments, of a compound of Formulae (II), (VII) or (VIII),
X is chloro, bromo or jodo, R? is hydrogen, methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, cyclohexyl or phenyl, R® is hydrogen and R* s selected
from the group consisting of hydrogen, C,. alkyl, substituted C; alkyl, Cz.¢
cycloalkyl, phenyl, substituted phenyl, C7.9 phenylalkyl, substituted C7.9 phenylalkyl,
trialkylsilyl and aryldialkylsilyl,
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conpbund of Formul-ae--(11), (Vil)'or (VI11), R4 is hydrogen, nethyl, ethyl,
ten-butyl, allyl, benzyl, 4-nethoxybenzyl, diphenylnethyl, triphenyl nethyl,
trimethylsilyl, tr|ethylsilyl, triisopropylsilyl, ten-butyldiinethylsilyl

or phenyl di met h |silyl. I'n still other enbodiments of a conpound of
For nul a 0(2P95/019%/69’I 1) or (MI11), e is hydrogen, allyl PCEAS2{H/027330
trimethylsilyl. In still other enbodi nents, of a conpound of Formulae (I1),

(V1) or (V|le§tllloﬂiet§m‘6$&ﬂlféﬂts ¢4 ﬁnd@fiPommae?g% Rmaoe(vigependent |y
sel ected fromthe group rzm Sti ng gfa hydr ogen, alkyl, “substituted Cl -4

al kyl , é’usspnl@m@x«}mauobmdpl, csanﬁhylcmcthoaymbonyt;@ﬂ&xyyarbmlkoxycar bonyl ,

Prery B M S SRR sy R 0 5 SO,
G4 Cycw codaisﬁﬂgbfhy‘&bgéﬂ,wgemy Wﬁte&@fﬁamw%ﬁyig?hkﬂ substituted

C7.9 phenyl al k trral kylsrlyl and aryl di al kyl si | ot her
enmbodi rrphwl sy stguf@d @bwﬂccmplﬁoYIMheul(shmted Cm pl)ertylallgyh trialkylsilyl i s chl or o,

brono or gdlﬂ%lsl hydrogen, nethyl, ethyl, n-propyl, isopropyl, n-butyl,
|sobutylan Y- ten- butyl, cycl opentyl, cycl ohexyl met hoxycar bonyl ,

et hoxycar bony stil] SEF ARBSHRRABITH co ﬁﬁ&@%&n&ﬁé@(ﬁ)(’@m omny! benzyl ,
phenethyl, 2-pyridyl, 3-pyridyl or g&%yrl dyl, R3 is h drogren an% R4 is

sel ecteX ISmbl@to,tbmmgloolqdocRﬁmnd;R?m’gmﬁeptx;dttnﬂgssiﬁctéd ﬁ'ﬁnrathhgtqupsubst i tuted
Cl-6 alk cI oal ubs n 7.9 phenyl al kyl ,
Subst | ¢ (9RsIRtE of hisBRSh Foipoihea B Shot G g B ami s | g st i
ot her e n ldhg: Xis
chl or o, Egérlom) 0F§f8 to %3| S H%r%eg Eﬁﬂéhﬁﬁ?{,]gﬂeﬂbp{ykh%ﬁ%{ | sopropyl ,

n- but yl pymd;dland}kl",ls hmgm,memmeﬂm,nmwummmmzyl Rindthoxybenzyien and R4 i s
sel ecte roup cons sting .of hydro |, substituted
Cl-6 al d:g henyimethyl, Bm@ylsﬂsétmﬁh Edmﬁﬂﬁfﬁwllgﬁ!ﬁ. 9 phenyl al kyl ,
substi t IS|IyI and aryldialkylsilyl. 36 WD
2005/ Olgéfggu%@ﬁ@gggﬂ@%%ﬁém@% ot her enbodi nents, of a conpound of
For mul ae (I Jn st{lMbther @nbddiinents, of4 dompohhcbobForhnﬁﬁaxmt (VII@IOI (VD) s net hyl,

met hoxycar bonyl , et hoxycarbonyl, isopropox car bonyl , . or

cycl QbeMGW&M?PTIW,RSISWn’MN ¥l §d?1’éﬂle’(§°Pfr°BYilb t he group
consi st hﬂﬁtﬁf is%l?ggc@butﬁ}te@t-ﬁﬁéﬁ L:ycléﬁé?@l, é}’d o%gxﬁ,lm%ﬂl%%é(&bonﬁes cycl oal kyl,

ethoxycarbonyl, isopropoxycarbonyl, cyclohéxyloxycarbonyl, phenyl, benzyl,

phenethyl, 2-pyridyl, 3-pyridyl or 4-pyridyl, R? is hydrogen and R* is hydrogen,
methyl, ethyl, tert-butyl, allyl, benzyl, 4-methoxybenzyl, diphenylmethyl,
triphenylmethyl, trimethylsily), triethylsilyl, triisopropylsilyl, zer¢-butyldimethylsilyl
or phenyldimethylsilyl.

) . In still other embodiments, of a compound of Formulae (II), (VIX) or (VIII),
X is chloro, bromo or iodo, R? is hydrogen, methyl, ethyl, #-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, cyclohexy! or phenyl, R? is hydrogen and R* is hydrogen,
methyl, ethyl, ferz-butyl, allyl, benzyl, 4-methoxybenzyl, diphenylmethyl,
triphenylmethyl, trimethylsilyl, triethylsilyl, triisopropylsilyl, zerz-butyldimethylsilyl
or phenyldimethylsilyl.

In still other embodiments, of a compound of Formulae (II), (VIX) or (VIIL),

X is chloro, bromo or iodo, R? is methyl, methoxycarbonyl, ethoxycarbonyl,
isopropoxycarbonyl, or cyclohexyloxycarbonyl, R’is methyl and R* is hydrogen, |
methyl, ethyl, tert-butyl, allyl, benzyl, 4-methoxybenzyl, diphenylmethyl,
triphenylmethyl, trimethylsilyl, triethylsilyl, triisopropylsilyl, zerz-butyldimethylsilyl
or phenyldimethylsilyl.
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phenyl, substituted phenyl, C7.9 phenyl al kyl, substituted C7.9 phenyl al kyl,
trialkylsilyl and aryldialkylsilyl. In still other enbodinents, of a
conmpound of Forrmulae (1), (VII) or (MI1), X is chloro, bronmpo or iodo, RZ
and R3 wOaoisdeedndent |y sel ected fromthe group conBCEMSNG4/627330ydr ogen,
Cl.4 al kyl, substituted Cl1.4 alkyl, Cl.4 al koxycarbonyl, C34 cycloal kyl,

| oal , | al kyl ~and
. 6 cyol oal KomiPaEhPuboaRISR e SHBALI S ESRREID: o 8 RAgEY 20 W1 o0
4- met hoXyis ehtoyd, broro phivay| REakyR> aréﬁnd&bémlybhﬂyﬁkélwted frototht @zdupl lyl,
ELL%%L&%&%&#F I gg&;‘o t{:aﬂ}! yI tg‘?rtgozm yL%L!-TEt h%/(;[g;gl %ﬁff{;ﬁ(ab of Fornul ae
ety (Sl € Ot R A0, ol AR,

cycl opepyndyl angd R @Mbgenﬂ'&llilpmylrd?mbthylsﬂyh 0X y C ar b o n y l,

|sopropoxycarbon

cyclohexylox carbonyl en , henet hyl ,
2y o Sl o il il el i “‘?ﬁ*@za;aaet
tri phen;)/fiS &r?r? ér?rre% yf5|* I1\$J(h()1gr| 3’?‘?%3(1 A‘F‘W rh%ﬁ]’s ;6#‘]88%& lyl,

tert- burnwudylnie@mylssécy&utypterphﬂw byl 6P |c‘yblo§hbxyl, methoky¢drboryi,her

enbodi nents, of a corrpound of Formulae (I11), VII) or (b”l) X is chloro,

bromo oethosyrarbaryl, iisoprepoxyershonykesynlphexyiaxnyparbonylophgnyl, pr opyl, n-butyl,

oo e Mg CEBUARE Y T ROyl o BB, 5

di pheny beeiyhyt trimdthiylsibgny! met hyl , tri met hyI silyl, triethylsilyl,

trusopropylsHyI, tert-butyldi rrethyls hen Id| rreth | Si IyI In still
ot her enbodi Festilkother embadimpnts,af um%@ 1'(31'-\5) WVIT) ov 1), Xis

hl d thyl b h bonyl
" sopr opdes CIPED RS Bt iadp 5 wﬁ&ﬁ%@a&%@ﬁ%ﬁ%ﬁe‘ Bhnd Ré 15
hydr ogep.butyTE &Bdtg{l .?éctb’dtyl &ﬂl&he&yrdflpheﬁllw h%fb?g\éh and RYS IyoRanzy!l

dlphenylnethyl rlpheny net hyl ] trlnethyIS| yl,” triethylsilyl,
triisopeldyly benzymrmmﬂtyls)lydyl di rret hyl'silyl or phenyl di met hyl si I yl. 37 WD

R s o e
i ndepengeg Ehbbro? Bkdifid BFiddoOR? fsr}ﬂetﬂfl%&hoxycarbonyl, ethoxycarbonyl,

isopropoxycarbonyl, or cyclohexyloxycarbonyl, R? is methyl and R* is hydrogen,

allyl, benzyl or trimethylsilyl. |

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

X is chloro, bromo or iodo, R* and R? are independently selected from the group

consisting of hydrogen, C;4 alkyl, substituted C,.4 alkyl, C;4 alkoxycarbonyl, Cs

cycloalkyl, Cs.s cycloalkoxycarbonyl, phenyl substituted phenyl, C7.o phenylalkyl and

pyridyl and R* is hydrogen.

In still other embodiments, of a compound of Formulae (), (VII) or (VIII),
Xis chloro, bromo or iodo, R? is hydrogen, methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, ferz-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 (IT), (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 hydrogen.
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consi sting of hydrogen, Cl4 alkyl, substituted Cl.4 alkyl, Cl4

al koxycarbonyl, C3-6 cycloal kyl, C3-6 cycl oal koxycarbonyl, phenyl,
substituted phenyl, C7-9 phenylal kyl and pyridyl and R4 is hydrogen, allyl,
benzyl woO 2089163l silyl. In still other enbodi nents, @®CTASCHHIZIM of
Formulae (11), (VIl) or (MI1), X is chloro, bronpo or iodo, R2 is hydrogen,

Tort butyl | & B SrbodiE Rl B comitiupit bt PorshIECUIY (VIDRE TR o 1
o o e, T
belrcgyl g#ﬂ’pmownédﬂOJIGYGIBgemgxyba!erRe%mﬁMﬁ iéhY@mg@ﬂerougd of

For mul 1), o f X ] ' ks hyd ’

ot hyl et hy s b bodiinehs of o Fohbafl (¥ remtl8TBO N VIERAETR, X MY " 00°n

cycl ohexyhiero, Blogitydr.iods R:ds hydtogae heiid oidyl] ﬁpfdﬁ[,qgﬁ)‘iiopg'l,@#—bl‘x‘t&l, benzyl or
0

trimethylsil yI. In still other enbodi3rrents, of “a cpnpoun Fornmul ae' (11),
(VU) or igobutyl,)sec-bityl, phenylor gyclobenyd, Rris hydrogerrmdi R isdwyrsogen,alyhoxycar bonyl |

et hoxycarbonyl,. | ar bonyl., or cl ohe oxycar bo , R3 is nethyl

and R RESAYAT GiRsiEB o SERE phycinete of AeeRpred IERRUD] other

enbodi RWLD, W]Fg) SORRAIH 2 £l I X is chloro,

brono or ioé)(l;, ’and R3 %r@?ﬁ%?ggggn{slﬂymsoegﬁ ieicl%&éttljﬂ%rn E)%b%’*})emgroup

consi st iisaprayfyl, IR?ds bydmogerCind/R aisihytirogen; lallyl, benzyll oCrimethylkijyl, hrstilh
al koxyc

arbonyl, .C3.4 cycl oal kyl ._C3-6 cygl oxyearb I hepyl ,
subst i t&%%hgﬂmefl @°Mw¥3fﬁwﬁ%ﬁpm% > &%F@loﬁbgr ogen. In
still ot ogh t,s ngs of I 4|, I r (M[n, X
s chi oy PSRRI sSorofi, Br SAFRPYLIC B hyIRiab oAl R ig RydrbdC MUY Loy
n- but yl benzdbrtrithethglsitylbut yl , tert-butyl, cyclopentyl, cycl ohexyl,
met hoxycar bonyl ... et hoxycarbonyl, isopropoxycarbonyl, cl ohexyl oxycar bonyl ,
phenyl ;, benzyhstll Bﬁéh%fﬂﬁ?ﬁﬁwegsﬁlaicﬁ???“@ﬁrfﬁwFae(?ﬁ)ﬂf 2 fSalﬁ is
hydr oge ' | | of a compound of
For mul ags ?P%oﬁé‘?bﬁ ?Xg‘lrié)’?gqu ﬂe&ﬁ’%#@%p%ﬁn%?g%@éﬁr&y %do, R2 is hydrogen,
met hyl , isiphofoxycarpsnybyt cydlsieryiorytarbonyt Riisythethyisaid R is hydoged)allyl, .

cycl ohexyl or phenyl, R3 is hydrogen and R4 is hydrogen. 38 WD 2005/019163
PCTI USZ@GM}@QVBW yisilgt i 11 ot her enbodi nents, of a conpound of Fornul ae

(ry. (Vi) Qfongp\éluh@ of Formulae (II), (VII) and (VIII) are useful intermediates in the
synthesis of compounds of Formulae (I), (VI) and (VII), as described in detail in
Section 4.3 below.

- 43  Synthesis
The compounds disclosed herein may be obtained via the synthetic methods

illustrated in Schemes 1-10. Those of ordinary skill in the art will appreciate that a
preferred synthetic route to the disclosed compounds consists of attaching promoieties
to baclofen or baclofen analogs. Numerous methods have been described in the art
for the synthesis of baclofen and baclofen analogs (e.g., Keberle et al., U.S. Patent
No. 3,471,548; Keberle ez 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 ez al.,

39



X is chloro, bronmo or iodo, RZ is nethyl, methoxycarbonyl, ethoxycarbonyl,
| sopropoxycar bonyl, or cycl ohexyl oxycarbonyl, R3 is nethyl and Ris

hydrogen. In still other enbodi nents of a conpound of Fornulae (I1), (VII)
or (VI MWQ2085/01996Xhl oro, bronp or iodo, RZ is hydrogentCFB82904/02730hy]| ,
n- propyl, isopropyl, n-butyl, isobutyl, sec-butyl, phenyl or cycl ohexyl, R3

s hydro@%“PQﬂ%ﬂt% 6651“’731!' e@b yj~ #F«?Bﬁ%v%x)e hM ?81—‘536) I'n ot her

embodi ment$” of a conpound’ o orrm I | Xi's chloro,

br omo orOttmdpx;odﬁfg (Dsrdhgteﬂ)abanaumtolﬁbhqlofen havglyden descnbedopt}wpyl (egR3 is

ot ner enSBRF e ls Ut el 8D 654 P2 Mer el dnd- KRl Ty kamah ™ | o
chl or o, @%194@6)&2‘54]:% %?&Mhterﬁhn%él%hf 'WW@@X}MF@O 1y dr ogen and

R4 i s hydrogen, enzy or trinet In~stil r enbodi nent s
of a conqmlerha@M Phurmdcalaﬁ(ohirr)un 1999, 55, 243- 247/1 [Ue)sant al,,PhurinoRes. brono or

Liﬁfahgfzé@;%%%im§?%‘?ﬁ§ Bl ?a%iiﬁh)ﬂﬁﬁéé,@méni&%fp°§ﬁ2ﬁ£§f”§l >
| it or ek RPLL 286 BRHECE iR TS wachl m g Pl Bl oS

(M1), adescritsedrtcheinl aternvdflilﬂe in nha art%e.ef, Greender al. pProtectivie Grénpstinesi s The
conmpoundsg di scl osed herein be obtained via the synthetic nethods

i || ust r a9eganicChsapgngs (Wilep, bi Tﬁbsle%)s Harrison gt §/..slqompendivmmel art wi | |

cons: ot SHAR RN ARider VK L8 U WK fd Sord Bt B RO e o
met hods r@%v@@‘rgﬁmbﬁadsibrhﬁﬁoﬁ’tVCHl’uHh@EerSM@BDe&kBP eftgcl of en and

bacl ofen anal ogs (e.g., Keberle et at, U S. Patent . 1, 548 Keberl e

et at, URscyelapesdia ofReagentsfar QresniciynthesisZJabn Wileyr& SWB& 1995&35 Rev. 1988,

8, 27- 56 Ber i hel t 1987, 30 7437 . Berthelot et
at, J Med. @Qg@ tg@hgg%a}erﬁ%gscggg%r Fgad@[gc {n an Patent No. EP
0463969 ﬁﬂémeﬂﬁkb%e&f%d%rﬁﬁﬁﬁ%ﬁg%e@éds%&b@ﬁe@ﬁﬂ&uh@é&oﬁ{ﬁ&cf@ﬂ?n descri bed
inthe art (e.g., Wtczuk et at, Pot. J. Pharmacol. Pharm 1980, 32,

187- 196 avatishle orean be prepared by wellHmoworsyntbetic methods. Other mlmds:f@o Her dei s et
at, Tetrahedr.on_.Asy 1992, 3, 1.213- 1221, Hu rman Pat ent
Aopl 1 ont DBmeRS O e DIOBGY destpad Rusein ere gific fessHbeanans oty B! |
1995, 43, 38ty dppaknt 10/ the Skivied is i irPiew 3P the references provided above and

may be used to synthesize the compounds described herein. Accordingly, the

methods presented in the Schemes herein are illustrative rather than comprehensive.
Intermediate (XT) useful in the preparation of 1-haloalkyl carbamates of
Formula (II) may be generated according to reactions detailed in Scheme 1.
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s SR s i

WO 2005/ 019163 PCT/ US20041027330 U.S. Patent No. 6,051, 734; Thakur et al.,
Tetrahedron Asymetry 2003, 14, 581-586). Oher prodrug (or related)
derivatjives of bacl ofen have been described in the art & g dpl an et at,
U.S. PaVORPOS®I9163 094, 992; Mazaki et al., Jpn. Kokai TEEUEMEHEYGP

01319466 A2; Castagnoli et al., International Publication No. W98/22110;
Quillon et at Pharm Pharmacol. Corgghéme 1999, 5, 243-247; Leisen et al.,
Pharm Res. 2003, 20, 772-778;, MIls, US. Patent No. 5,773,592, Mlls, US.
Pat ent Appl . bI Q 2003/ 0228644) Generalesy thetic methods useful in the
synt hesi g, mpound¥otebscri bed pher in re avai | abl & the art (e.g.,

Green et al. rot&ﬁlve Ve G oups | stry“‘E?@'l"TZoed
1991); Harri 3@ et al. rB5e¥Ri um’of  Synt het | c Organi cb@Behods", Vol s.
1-8 (John W g)and Sons 1971 1996; Lardtk) " Conmprehensive Organic
Transformations,” VCH PubI I shers, 1989; and Paquette, "Encycl opedia of

Reagents for Organic Synthesfs, 9 John Wley & Sons, 1995). Accordingly,
starting materials usef Lﬂ far p epgp’yng corrpoBﬁ and internediates
t hereof, and/ or practrgti Ny nEM0d® descri bed herein are conmercial ly

avai | abI e or can be prepar eX) by wel | -known synthetic methods. O her nethods
for synthesis of the prodrugs described herein are either described in the

art or will be readily appppppt to the skilled artisan in view of the

references provi dei bove ig E nay )used to synthesize the conpounds

descri bed herein gl n&lﬂ,}/ th(f met hods presented in the Schenes herein
PH Q: eh

are illustrative rather ensive. Internediate (I11) useful in the
preparation of 1-haloal kyl carbamates of Formula (I1) nmay be generated

according to reactions dﬁeﬁl‘ 16t 1 n Schepe 1, 40 WO 2005/019163
PCT/ US2004/ 027330 %)h S O Pr Et ec!; H I§5 R*-Y OH - ,N amno group
Pg OH Base (IV) (I IWQB%JFH 2

The amino group of (IV) is protected under standard conditions with a
protecting group (Pg) to afford compound (IX). The carboxylic acid moiety in (IX) is
esterified to yield compound (X), either via alkylation with R*-Y, where Y is halide,
-OSOzR’ (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, vig 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. tert;Butoxycarbonyl (i.e., Boc) is one
preferred protecting group, and may be removed with HCI to afford (XT) as a
hydrochloride salt.

In some embodiments, the hydrochloride salt of (XT) 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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(X) R4-OH (IX) (X) Coupling agent Deprotect RS (X) - H2ZN I 11 ,R~ amino
group O (XI) The amno group of (IV) is protected under standard
conditions with a protecting group (Pg) to afford conpound (I1X). The

car box i ishegoi ety in (1X) is esterified to yiel g-gRIRPRYGS350C . €i ther
via al &Pg{)?’?ﬁﬁwﬁ?h R4-Y, where Y is halide, -0802R ((:R' S )gfiyl:(‘yl,

substituted alkyl, aryl or substituted aryl) or,  any other suitable |eaving
group oP"&?‘H‘eé Gé%%%? SALVERLy #Wﬁ%éﬁb\orqmetmeummor@qthmaﬁuor&&mm i on

condi t i @liSereCdithethyifdrindfui %ﬁ]! ﬂgftgﬁﬂfiu c y&ﬁ{?

carbodi i m de, vi ayalm g@“y ’Eﬁ%@?&kg?gg’ﬂ% riae or o@#é? ac ?‘\)/rat ed ester

i nt er nedombinjtiorRehercef. Prkferted alcohols REOH forghis weaction indluge arpldiyl,st andar d
deprotectiqn condjtions affords_ conpound I11). Preferably, the protecting
gr oup Pé@%@%ﬁ%&@yg%aﬁyh%ﬁmg- e‘éﬁéﬁkpéﬂ@nérbenzxd@@beme(xn i's isol ated
as a salt+ i | abilized against lactamformation relative to the
corresph?gfyl!gflfpreégé%gée. t ent - But oxycarbonyl (i.e., Boc) is one preferred

protecting group, and nmay be renbved with HO to afford (XI) as a

hydrochl oride salt. In sonme enbodi ments, the hydrochloride salt of (Xl) is
prepared directly from (1V) by tPdEmeEZnt with an excess of thionyl chloride
or hydrogen chl ori de gas and ol RROH (Schene 2). Typical ratios of

(I'V) to thionyl chloride > t 1 and about 1:20, and ratios
of (1V) to alcohol fromb lmeen about 1‘:"}?9!;”%@) about 1:20 maybe used. The

reaction may be performed at t&¥p€katures between about -20 C and about 25

C. The al cohgol may be used as a sol yve for, the, reaction under conditions
where Ra- OH FASOmY ?rab?fﬁmem %FWW@P??O@H& () isprepared by peylafon

B e e o
di net hy (ag chalidede-nithophrendigdepipmidadolyd; eio) eln qilyeriethibodiments, X0 isCInBt oons t her eof .
Preterr §onds S R @ yat oiner ombodiments R nd 2 re both €1° T8 hostatidh feaction

may be performed in the presence of a inorganic base or an organic base (e.g., tertiary

amine bases, such as triethylamine, tributylamine, diisopropylethylamine,

dimethylisopropylamine, N-methylmorpholine, N-methylpyrrolidine,

N-methylpiperidine, pyridine, 2-methylpyridine, 2,6-dimethylpyridine,

4-dimethylaminopyridine, 1, 4-diazabicyclo[2.2.2]octane, 1,

8-diazabicyclo[5.4.0Jundec-7-ene or 1, 5-diazabicyclo[4.3.0Jundec-7-ene or

combinations thereof) or combinations thereof. Suitable solvents for acylation

include, but are not limited to, dichloromethane, dichloroethane, chloroform, toluene,

dimethylformamide, dimethylacetamide, N-methylpyrrolidinone, dimethyl sulfoxide,

pyridine, ethyl acetate, isopropyl acetate, acetonitrile, acetone, 2-butanone, methyl

tert-butyl ether or combinations thereof. Alternatively, biphasic solvent mixtures

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

chloroform, toluene, ethyl acetate, isopropyl acetate or methyl tert-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.



substituted arylalkyl and allylic alcohols. Alyl alcohol and benzyl al cohol
are particularly preferred. Schene 2 R4-CH (IV) HC.(XI) SOCI2 In sone
enbodi ments, a conpound of Formula (U) is prepared by acylation of (XI)

with co ound l|1.11) (see Schene 3), where X is halid | eavi ng
gr oup ‘1(1’%3 3 de, p- ni trophenol ate, i m dazol yl, ?gﬂ%zﬁmo@p&%
enbodi rrents X is d, Br or | and Zis d. In yet other enbodinents, X and

Z are both d. The acyl ation reacSclieme 3ray be perforned in the presence of a
I norgani ¢ base or an organi c base (e.g., tertiary ampe bases, such as

triethyl am ne, %}Q @on ne, diisopropylethylam Ne, metiyl i sopropyl am ne,

N- et hyI rp ol | n t hyl pyrrﬁﬂsﬁdl ne, h i pekd dithe, ~BYri di ne,
2- met hyI I ne, X hyl pyridine, 4-a\methyl am nopyri%i ne, 1,

4-diazab|cyclo[2 2. 2]l octane, 1, 8-diazabi ®¢cl 8#® 4. 0] undec-7-ene or 1,
5-di azabi cycl o[ 4. 3. dec-?-ene or conbinations thareof) or conbinations
thereof Suitable solvents for acylation include, b are not limted to,

di chl or omet hélﬁ'@theﬁ'é:ﬁbbcﬁhﬁﬁfs“ﬁ@@mPsﬁdef%ﬁﬁﬂh (II?'WI@&SR‘ isltrimt/yf or mam de,
di met hyl acet ami de, N-meth rrolidi none, dine sul foxi dé, “pyridine,

tet h%/I bagmaatltba.lkylsﬂpk npylbeam?tmcbduwt e froni mz;:oapdzﬁf\élhmalylmdmheﬂgnone | met thyl
ert-bu i_nat j ons ernatiy asi c sol ven
m xt ur eéﬁm&ﬁﬂ%’ l%‘q%ﬁlﬁ B&raﬁ dol?yeacg aWBPé%bglfeaﬁlblb& or onet hane,
di chl | | t at
Ic Orterwa te with!cd o%&ry%lzl( Suﬁ‘iﬁ%gﬁ nis FOPSOYmirRc et at e or

met hyl utyl ethe |ze Typi c tenperatures for

per f or mithig réaotion inehde;) mut awmtldammleo, chdﬂﬂmbmeﬂﬁné; diclidroetiane, 50C, nore

pref erab bet Wee about -20 C and, about 25C. WO 5/019163

PCT/ US2 mfgvsée pestonifilq or combinations, é’é’%’( tablgbagegforrs  xaz r v

(XI1) p%?foﬁ%.ngﬂ{lé Qactlon include but are not limited to, triethylamine, tributylamine,
diisopropylethylamine, dimethylisopropylamine, N-methylmorpholine,
N-methylpyrrolidine, N-methylpiperidine, pyridine, 2-methylpyridine,
2,6-dimethylpyridine, 4-dimethylaminopyridine, 1, 4-diazabicyclo[2.2.2]octane, 1,
8-diazabicyclo[5.4.0]Jundec-7-ene, 1, 5-diazabicyclo[4.3.0Jundec-7-ene or
combinations thereof. Typical temperatures for performing this reaction are between
about ~78 °C and about 50°C, more preferably between about ~20 °C and about 25°C.

Scheme 4
RE o

w St o\ﬂ/k}\/k/u\o R

(ii) (XIl) , Base R2 R3O

(m
R* = trialkylsilyl, aryldialkylsilyl

In still other embodiments, 1-acyloxylalkyl carbamates of Formula (¥) are
prepared from compounds of Formula (IT) by treatment with carboxylic acids of
Formula (III) in the presence of an organic or inorganic base, or other metal salt, as
illustrated in Scheme 5. '



I n other enbodi nents, a conpound of Formula (I1), where R4 is trialkylsilyl
or aryldialkylsilyl, may be prepared directly from conpound (IV) by

silylati onw&e using a silyl halide or silylamde reagent% fol | oned by
acyl at %92 /01963 r esul t i ng internediate with conpounBCT/RPIPIAEE Schemre 4).
Suitabl e solvents for performng this reaction include, but are not limted
to, dichloronethane, dichloroethggfme$hl oroform tol uene, pyridine,
acetonitrile or conbinations thereof. Suitable bases for performing this

reaction include lfut are not limted to, tri ethyl am né®® tr butyl am ne,
di i sopr | et htha/rH\M\e di rﬁ@f’fﬁll | sopr Rrpy! egn ne® th | morjphol j Rae,
N-rrethyl(%rﬂ'blk neomrTETﬁ—l'ﬁr'p'erldln metMyl poTi di ne,
2, 6-di et hyl pyri dj rg 4- di met hyl am nop
4- di azabi cycl 0[2 ]octane, 1, 8-di azab| cyc o 5 4. 0] undec-7-ene, 1,

5-di azabi cycl o[ 4. 3. 0] undec-7-ene or conbi nati t hereof . Typi cal
tenperatures for performng this reaction are between about -78 C and about
50C, nore ericseathllb@thmnwﬂb cm?@th@tﬂhe(iomh"geﬁﬁﬁduﬁﬂi%@ﬁ?c& RS O (1V)
(I') Silylate /INOleR4 _/\ 11 Xl1) , Base R2 R30 (I1)

trial kym&nt«ypommlstrﬂapﬁhrymm D a@d . &n pampe ewbgdunmﬁn,&ereh@e@u oxyl al kyl

car ba r [ r f la(II) by

e r eat nelf Coftpolitf dRHoBub b 5 thURRRS of AT TRG 1N BoBen SBUENE (1)

or gani Camd 1:20) OlngAkdrenbaddiineris, tﬂéfaﬁboﬁ&fe@on@ahﬁdoﬁsonndm(mfoah@d in Scheme 5.
43 WD 2005/ 019163 PCT/ US2004/ 027330 Scheme 5 0 R5 Base R _QUO H R4 (111

"1 R+ Ampound of Formula (ITH) ixbetw@en apqut 1:1 and 1:5. In still other embodiments,
the ratio of the compound of Formula (IX) to the compound of Formula (III) is about

1:1.

- In some embodiments, the compounds of Formulae (IT) and (III) and the
metal salt are contacted with a solvent. In other embodiments, the ratio of the
compound of Formula (II) to the compound of Formula (ITT) is between about 1:1 and
1:20. In still other embodiments, the ratio of the compound of Formula (II) 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 (IX) to the compound of Formula (ITI) is about
1:1. In some embodiments, the solvent is dichloromethane, dichloroethane,
chloroform, toluene, dimethylformamide, dimethylacetamide, N-methylpyrrolidinone,
dimethyl sulfoxide, pyridine, ethyl acetate, acetonitrile, acetone, 2-butanone, methyl
tert-butyl ether, methanol, ethanol, isopropanol, fert-butanol, water,
hexamethylphosphoramide or combinations thereof. In other embodiments, the metal
is Ag, Hg, Na, K, Li, Cs, Ca, Mg or Zn.

In some embodiments, the compounds of Formulae (XI) and (XII) and the
ofgam'c base are contacted with a solvent. In other embodiments, the ratio of the
compound of Formula (IT) to the compound of Formula (XII) is between about 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 stlll other
embodiments, the ratio of the compound of Formula (IT) to the compound of Formula
(1) is about 1:10. In still other embodiments, the ratio of the compound of Formula
(II) 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

“



Those of skill in the art will appreciate that the foll ow ng enbodi nents,
infra, refer to conpounds of Fornulae (lI), (Il) and (IYl). In sone

enbodi ments, the ratio of the conmpound of Formula (”2) to the conpound of
For nul a ¥PR2POS/G1%16Bet ween about 1:1 and 1:20. |n ot her PERYSHOMRNBY t he
rati o of the conpound of Formula (11) to the conpound of Formula (I11) is
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e
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are contacted wth a solvent. I'n other enhbodinents, the ratio of the
conpoundcerhbipationsitberéofl ) to the conpound of Formula (111) is between about

1:1 and 1:20, In still..other.enbodi nents, the | 0 ,0f .the.c ound of
Formula (11) Fbsﬁ%ieﬁ‘%@ﬂﬁa%tﬁn‘hw%e"?%@m@? (@ %&%&1“@%@?@1915 and
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ComoundUBCoRgPHR f Foimla (LD it Sebt aeit e Brc s P Rt Ao e 0103
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D)

In some embodiments, the compound of Formula (IX), the compound of
Formula (III) and the metal salt 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 still some other embodiments, the compound of Formula (II), the
compound of Formula (IIT) and the organic base are contacted at a temperature
bétween 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 (II), the compound of
Formula (JIT) 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, tetraethylammonium 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 () where R* is
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acetone, 2-butanone, nethyl tert-butyl ether, nethanol, ethanol,

| sopropanol, tent-butanol, water, hexanethyl phosphoram de or conbi nations
thereof. In other enbodinents, the organic base is triethylam ne,

tributy i sopropyl et hyI amne, dinethylisopro

N- met hylk‘?rgirogﬁoﬂg?ér?e N- et hyl pyrrolidine, N-nethyl pi pg’ﬁ’zﬁgzm"%{?r’?

2-met hyl pyridine, 2,6-dinethylpyridine, 4-dinethylam nopyridine, 1,

4- di azaBydigen( Catboxylkie acid protacting gronpa removapls vig s1ild @jdin dpdrolysisne, 1,

erboa mapgde frkerdpRhd e E i (AMBRRSE Yo S maEIE” conai ti ons

of sai d orothentrtmsiton inetal-audiued dbpsitedtion Fedctiond re)préfefrbdien soffevi Ng as a

solvent for the regction with the corrpound of Formula (11). In other
embodi meRtbodim Qﬁ%&dﬁﬁ@nﬁhﬂ#&’k@l%t berzbk 1) is acetic acid, nethoxyacetic
acid, ethoxy | | but c acid, |sobutyr|c aci d,

pi vaI I ¢ aci dqﬁgfﬁlépf&geﬁ%o%&eﬁgso‘i% gg” %éb ? | c acid,

cycl obutifoseteddn Sehéme 8ci d, cycl opent anecar boxyl i c aci d or

cycl ohexanecar boxylic acid. In sonme enbodi nents, the conmpound of Formula
(1t), the conpound of Fornula (I Bchemekl the netal salt are contacted at a
t enperat ure betvveen about -25 C and about 120 T. o0t her enbodi nents, the

t enper at gre V\BQDNan& C aMt 2 ’stl | Naborre ot her

enbodi nent orrpourrd—o'f-—F'U'r mula (111)
and t he @rgalﬂ se ar ggg@nt act ed e w- re betAsstonabout -25 C and
about 120 ?XI‘ n ot her enbodl ments, the tenperature is between about 0 C and
about 25 TXM some enmbodi ments, the con®¥hd of Formula (U), the conpound
of Formula (I1l) and the organic base are contacted with a catal ytic anount

of an iodide salt. In stlll @(@modlmnts t he iodi de_ sal t s d0gdi um
I odi de, Eotas(gijml , O: tet &oni um i o Ré/ﬁl%etmmnl um

i odi de o but DNi U sone

car boxyl g eting gr oRMCONER, can be lRermv ufler 9vi 1 d condi ti ons
to provi de a corrpound of Formula (I') where R4 is 45 WD 2005/019163

PCTI US2004108&R30 hydrogen. CBMWIMT Taci d protecti ng@V¥Bups renovabl e via
m |l d acidic hydrolysis, M =Hg, m=2

Base

Xvl) + (XN )

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 1)) 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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fluoride ion-pronoted hydrolysis, catalytic hydrogenolysis, transfer
hydr ogenol ysis, or other transition netal -nedi ated deprotection reactions
are preferred. In sonme enbodinents, R4 is trinmethylsilyl, allyl or benzyl.

I n stilwodlobsgremabodi ments conpounds of Formula (1) apeTRiSeRRHEBIAS
iIIustrated in Schenme 6. Scheme 6 R ROJ 4-Nitrophenol R~ /R~ N0O2 Nal C O

RR R CORERP5 S BetiGs 8 Re) 1 padiygninh s %[R'C‘” be ReAvar 1. > Base

(XVI)  +phide)is Gdded %rophg ﬂ;]%@%l(eg%?m,ﬁo&dte aslé,ptfgﬁhglréorrat i c | eaving

group such as e presence
pr oVi deparbonylmwlltmacdamnﬂttbe fexdtidn is cdihpletdad Thissmethod geillnsteateddias i odi de

car boxy F ’?goret\ CtB‘I‘eegG‘ra o8 s ?"%EI‘F@ %ﬁah%;rrm?l \t/vr ?L gacl of en

anal og derivative (Xl), optionally, i n the presence of trinethylsilyl
chloride, affords a conpound of Fornula (I). Methods for mating related
acyl oxyal kyl carbamate conpounds Schemelyeen described in the art (Al exander,
U S. Patent No. 4,760,057; Al exander, U.S. Patent No. 4,916, 230; Al exander,

U S Patent No. 5,46/, R1; RA exander U S. Patent No. 5,684,018). Another
nmet hod for synthesis ound f I a(l) gor o‘igeds via carbonylation
of bacl of en anal oft'deri Qat i (I I | nt er nredi at® carbam c acid

species, which is captyred by an in srtu al kyl ation reaction in an
adaptation of net hods&yi)cl osed in the art (Butcher, Synlett 1994, 825-6;
Ferres et al., U S Patent 4, 03%.8&9)8,@& bon di oxide gas is bubbled into a
solution containing (XI) and a base

Yet another method for synthesis of compounds of Formula (I) relies upon

oxidation of ketocarbamate derivatives of baclofen and baclofen analogs (e.g., Gallop
et al., U.S. Patent Appl. Publ. 2003/0171303; and Bhat et al., U.S. Patent Application
Serial No. entitled “Methods for Synthesis of Acyloxyalkyl
Compounds™). As illustrated in Scheme 8, oxidation of ketocarbamate (XVIII)
affords a compound of Formula (I). Methods for synthesis of compounds of Formula

(XVIII) are disclosed in the pending applications, supra. Typical oxidants include
those, which have been successfully used in Baeyer-Villager oxidations of ketones to
esters or lactones (Strukul, Angnew. Chem. Int. Ed, 1998, 37, 1198; Renz et al., Eur.
J. Org. Chem. 1999, 737; Beller et al., in “Transition Metals in Organic Synthesis”
Chapter 2, Wiley VCH; Stewart, Current Organic Chemistry, 1998, 2, 195; Kayser et
al., Synlett 1999, 1, 153). The use of anhydrous oxidants may be beneficial since
prodrugs (I) may be labile. Thus, performing the oxidation under anhydrous reaction

conditions may avoid hydrolysis of the reactive products.

Scheme 8
RG
H Oxidant
o N\/‘\/ﬁ\ AR )
R‘/ﬁ>< 0
ey § +
(Xvin

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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46 WO 2005/ 019163 PCT/ US2004J027330 (e.g., Cs2CO38, Ag2C3 or AgO in a
sol vent such as DVMF or NWMP. The activated halide is added, optionally, in
the presence of iodide ion as a catalyst, and the carbonylation continued

until the reaction is conpleted. This nethod is |IIus hene 7 for
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performed in the |iquid phase, nore preferably, the presence of a

sol vent anitydoensipetpxyselfonie acid igenerated irmtitudry rgactv@n@tf rﬂpmumal-hcrdrogaor mula (XVI11)
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source of anhydrous hydrogen peroxide and has been used in a variety of oxidative

transformations in anhydrous organic solvents (Cooper et al., Synlett. 1990, 533-535;

Balicki et al., Synth. Commuln. 1993, 23, 3149; Astudillo et al., Heterocycles 1993,

36, 1075-1080; Varmaet al., Organic Lett. 1999, 1, 189-191). However, other

suitable sources of anhydrous hydrogen peroxide may 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 anhydrideé (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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The UHP-complex (4) and a carboxylic acid anhydride (XIX) or a sulfonic
acid anhydride (XXT) are reacted in dichloromethane or other suitable solvent at
temperatures ranging from about -25 °C to about 100 °C to generate the anhydrous
peroxyacids. The peroxyacids may be generated first and subsequently reacted with
the ketocarbamate (XVIID). 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.

' Insome 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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enbodi ”E:Bﬁﬁ)ouﬁdeFBﬁnﬁIa i9hbddiB-conpl ex and acid anhydride (XIX) is
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1 SO Q5B oo Rl (s B oA A WAL oo b 7

bound by theory, additives may either catalyze the reaction or stabilize the final

-

product or both. In some embodiments, a Lewis acid or a protic acid or any
combination of Lewis acid or protic acid may be used in the oxidation of a compound
of Formula (XVIII) (preferably, in the presence of a solvent). Lewis acids include,
but are not limited to, BF3, SeO,, MeReO3;, MnO;, SnCly, Sc(OTf)s, Ti(O-iPr)s, ALOs
and Fezbg. Protic acids include, but are not limited to, trifluoroacetic acid, acetic
acid, p-toluenesulfonic acid, methanesulfonic acid, trifluoromethanesulfonic acid,
hydrochloric acid and sulfuric acid. While not wishing to be bound by theory, the
Lewis acid and/or protic acid may catalyze oxidation by increasing the electrophilicity
of the carbonyl group in Formula (XVIII).

. In other embodiments, the oxidation may be conducted in the presence of an
anhydrous base. While not wishing to be bound by theory, the base may stabilize acid
sensitive products by reacting with acidic by-products formed during oxidation.

Generally, the temperature of the reaction may be readily optimized by
methods known to those of ordinary skill in the art. Preferably, the oxidation of a
compound of Formula (XVIII) is carried out at a temperature between about -25 °C
and about 100 °C (more preferably, between about 0 °C and about 25 °C).

An advantageous feature of this method of synthesis of compounds of
Formula (I) is that oxidation of ketocarbamate derivatives (XVIIX) 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-{[(1S)-isobutanoyloxyethoxy]carbonylamino}-(3R)-(4-chlorophenyl)-butanoic acid
(34) may be synthesized as a single diastereomer by stereoselective oxidation of
4-{[(18S)-isobutanoylethoxy]carbonylamino}-(3R)-(4-chlorophenyl)-butanoic acid
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wherein R® and R° are independently hydrogen, acylamino, écyloxy,
alkoxycarbonylamino, alkoxycarbonyloxy, alkyl, substituted alkyl, alkoxy, substituted
alkoxy, aryl, substituted aryl, arylalkyl, carbamoyloxy, 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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Section 4.2. In sonme enbodi nents of the npethod described in Schenme 10 for
synt heshydregen, thestmenshemistty at-Bierparhente whighR zand l%arp attaghed dpftheind of

For mul aR%nhH&ﬁgﬁ,%nd the compound of Formula (I) is substantially one diastereomer.

In some embodiments of the method of Scheme 10 for synthesizing a
compound of Formula (I), R' is Cy.¢ alkyl, R?is hydrogen or C;4 alkyl, R’ is
hydrogen, R* is hydrogen, R is 4-chlorophenyl, R® and R' are each benzoyloxy, and
the stereochemistry at the carbon to which R’ is attached is of the R-configuration. 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, and the stereochemistry at the
carbon to which R’ is attached is of the R-configuration.

In still other embodiments of the method of Scheme 10 for synthesizinga
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 S-configuration, the
stereochemistry at the carbon to which R? is attached is of the R-configuration, 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 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 benzoyioxy, 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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different, such that the carbon atomto which these substituents are
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Scheme 10 for synthesizing a conpound of Formula (1), R is isopropyl, R2
i s i sopthspplventss ajmixtre obaethyl Rar-busyleflar sgé waterpwith a voluee wheefienyl , RO and

R10 b Loxy. and &he sterel i stry at_th bon to which R5
s at 1 aBR 12 RS B8t ol iR Al B SRR Y B e Ehrodt ot s of ¢ b
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| sopropyl, RZ is isopropyl, R3 is hydrogen, R4 is
the methy! fert-butyl ether contains from about 10% to about 50% acetone by volume.

In still other embodiments, the solvent is dichloromethane, water or a combination
thereof. In still other embodiments, the solvent is a biphasic mixture of
dichloromethane and water. In still other embodiments, the solvent is a biphasic
mixture of dichloromethane and water containing from about 0.001 equivalents to
about 0.1 equivalents of a phase transfer catalyst. Preferably, the phase transfer
catalyst is a tetraalkylammonium salt, more preferably, the phase transfer catalystisa
tetrabutylammonium salt.

The method of Scheme 10 is preferabiy 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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the solvent is a asi ¢ . ) R
pharmaceutically acceptable vehicle, so as to provide a form for proper administration

to a patient are provided herein, Suitable pharmaceutical vehicles include excipients
such as starch, glucose, lactose, sucrose, gelaﬁ'n, malt, rice, flour, chalk, silica gel,
sodium stearate, glycerol monostearate, talc, sodium chloride, dried skim milk,
glyce}ol, propylene, glycol, water, ethanol and the like. The present compositions, if
desired, can also contain minor amounts of wetting or emulsifying agents, or pH |
buffering agents. In addition, auxiliary, stabilizing, thickening, lubricating and
coloring agents may be used.

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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m xture of dichloromethane and water containing fromabout 0.001 equival ents
to about 0.1 equivalents of a phase transfer catalyst. Preferably, the
phase transfer catalyst is a tetraal kylammonium salt, nore preferably, the

phase twowmbsoiofat al yst is a tetrabutyl anmoni um sal t pcthg:20mbiasy of Scheme
10 is preferably carried out a tenperature between about -20 C and about 40

C. In sone eppodi ments, the tenperature i s t wee ahout ..-20 C and about 25
C. In other gjﬁBBEﬁs?é}r@?f‘“?"ﬁgu‘f o3t cg%ggg\é%e{égnogﬁ O, C and about 25
T. In sigdnbnsdrd3et didBRpd illst e ' iggeut 25 C and

about 48@?. In so?re e E)di rreﬁ%ng’%@%Shg%mggﬁsgésc?ﬁ%ﬁgg?ﬁt he reaction is
per f or mpawdérs, sustainetselesse fofmualations csuppesitaties, @Al aws] 6Grosuly,/spe¥§04/ 027330 I n

ot her enbodi nents of the t had. of . Sche to, the.reaction is performed in
the preSEREFIYS: %ﬁ#‘%ﬁﬂ%ﬂg‘éﬂﬁﬂf}g&&ﬁ{?ﬁs ORI 5B ﬂ’é‘?ﬁ“gs,’ﬂ%%e reaction is
per f O MpRamaBeiagIIPR&RERb Rhickisalifue @S 2k, Brb@uAMAE, prs.al kali metal

carbonate salt. In” other enbodi nents, t reactron 1s petfornmed in the
pr esenc ®ateht Na.di,698, 155) a Other 2k amples o Sduithble pharmaceuticadl veld cles havfe ele et hod  of

Scheme 10, the, reaction s . perforned in. the . presence. of an organic base.
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erfor | | am ne,
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Phar mac eytups; ak elixirg) f6ri éxample. @rally adrhiddstered b@nipuitidrisaady gontdih efié orve amount of

one or nore bacl ofen or bacl of en anal og prodrug conpounds of Fornulae (1),

(V) or moge yptignabagentspfar example; sWeeteningnagents suefbasiERctoge; aspartarge ohbl e anount

o oper " SRR Gt docE HOL A bpbaitbt of of Hu8eried, Bf dhenoforise ™
phar mac ggentald presereihg g to frRvR G phiadhdctutiGally paRitabié frephratich.UCOSE,

| act ose, sucrose, gelatirn, malt, rice, flour, chalk, silica gel,
Moreover, when in tablet or pill form, the compositions may be coated to delay

|

disintegration and absorption in the gastrointestinal tract, thereby providing a
sustained action over an extended period of time. Oral compositions can include
standard vehicles such as mannitol, lactose, starch, magnesium stearate, sodium
saccharine, cellulose, magnesium carbonate, efc. Such vehicles are preferably of
pharmaceutical grade. |

For oral liquid preparations such as, for example, suspensions, elixirs and
solutions, suitable carriers, excipients or diluents include water, saline,
alkyleneglycols (e.g., propylene glycol), polyalkylene glycols (e.g., polyethylene
glycol) oils, alcohols, slightly acidic buffers between pH 4 and pH 6 (e.g., acetate,
citrate, ascorbate at between about § mM to about 50 mM), efc. Additionally,
flavoring agents, preservatives, coloring agents, bile salts, acylcarnitines and the like
may be added.

When a compound of Formulae (), (V) or (VI) is acidic, it may be included in
any of the above-described formulations as the free acid, a pharmaceutically
acceptéblc 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

55



sodi um stearate, glycerol nonostearate, talc, sodiumchloride, dried skim
mlk, glycerol, propylene, glycol, water, ethanol and the |ike. The present
conpositions, if desired, can also contain mnor anmounts of wetting or

emul si iy p@soeeeed s, or pH buffering agents. | n addi tecups2eesiziizar y,
stabilizing, thickening, lubricating and coloring agents may be used.

Phar macguti gal co si.tions may be uf act ur ed ans, of,conventi onal
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encapsUvaj areGisedinithe BdviieRériled Foinhdlation8d processes. Pharmaceuti cal
conpositions may be fornulated in conventional manner using one or nore
physi ol ogically acceptable carriers, diluents, excipients or auxiliaries,
which facilijate processing of gapounds di scl osed herein into preparations
whi ch can be™Use BERG &R AR BRI £ oy nul ation i s dependent upon

the route ofTHadHcNsEH CalipBRndy 1S 88ussidvitl RRRBAHERFLLE20041027330  The

present pharmaceutical conpositions can take the form of soflutions,

suspensfopns which ey be adapitd tetpovige sustainedatlcasenf acapynouad of Fapuidee s

cont ai ni | QNS 0 rs..sustained-rel ease fornul ati ons, suppositories,
enul si mM%YMPQ?“ %@Q“,ﬂs@i%ensi ons, or any other formsuitable for
use. |I'n somgygaRekRaintentd, e ddghg%rfeﬁﬁeuxhbﬁﬁéslbﬁa&scmpé@&k&wdﬁl&l eis a
capsule (see e.g., Gosswald et at, U S. "Patent No. 5,698,155). O her

exanpl ehffusiommldaa@aeompaumhdieclmeddnbrem%mhesxﬂaadﬁlpmiadofdtemsri bed in the art
(see Rem n' s Pharnmac | cal_.Sci ences, Philadel phia.Cpl|eqge . of Pharnmacy
ina. SciHEEDT, o7 AR B g Bodrs, megAreBghioh Yok BerigOAbELASt ons  ar o
formul o fslird L r Skl RE Ol r 5(?3%' éﬁ?ﬂa | ease

adm ni gétratlgfnd.ﬁé’ﬂgrrrmce fioggﬁaoﬁé%ﬁr?g%g%?ﬁﬁy%?&b%e%ge Y ryvrr?gy be in the
f or m ofcentrdll cotmpositibm oecorecompeisiag acompounid discloseddiesdimand gr anul es, powders,
emul si ons, capsules, syrups, or . elixirs, for exanple. xally adm nistered
conposi RBRCeREsAlly SReeptzble Mehieles, & omsioael e, anﬁle_?ﬂd@&%ﬂal& e,

sveet ey 2HRAASHEN R Smddith pFDErati SRR 8 Warfbter GTABGHY O mund {oRVOT | N9
agents such as peppermnt, oll “of wntergreen, or cherry coloring agents
and pr esbend2 men. alpdividual beadsrmay abenprise Gevesof & vbmpadrdydipelbsetddletein, pr epar at i on.
Moreover, when in tablet or pill form the_ conpositions may be coated to

del ay 181 examipde; dasesof upiia ahowi o mg ofcompound Thebsadsindemenal tract, thereby

provi di . | | 2 d ' foe O al
conposi é.il'?og gnsm%g% ﬁn@?@ﬁgﬁ é?%ﬁ%éfgmgeg Hﬁ&gﬁdgéj g)u%[%i{é%eotg%% rcllll S%%%,Ee | act ose,
st ar ch, frdth GHeefktidintes tiddl afact. Hetiedds may be coated with a release

rate-controlling polymer that gives a timed release profile.

The time-release beads may be manufactured into a tablet for therapeutically
effective administration. The beads can be made into matrix tablets by the direct
compression of a plurality of beads coated with, for example, an acrylic resin and
blended with excipients such as hydroxypropylmethyl cellulbse. The manufacture of
beads has been disclosed in the art (Lu, Int. J. Pharm., 1994, 112, 117-124;
Pharmaceutical Sciences by Remington, 14" ed, pp1626-1628 (1970); Fincher, J.
Pharm. Sci. 1968, 57, 1825-1835; and U.S. Patent No. 4,083,949) as has the
manufacture of tablets (Pharmaceutical Sciences, by Remington, 17 Bd, Ch. 90,
pp1603-1625 (1985).

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 jnner 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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saccharine, cellulose, nmagnesium carbonate, etc. Such vehicles are
preferably of pharnmaceutical grade. For oral liquid preparations such as,
for exanple, suspensions, elixirs and solutions, suitable carriers,

exci pi & 3008019963 uents i nclude water, saline, alkyl cMeERU§2004/627336. g. ,
propyl ene glycol), polyal kylene glycols (e.g., polyethylene glycol) oils,

| cohol g ' f bgt 4. and 6 el tate,
ci tr at ecuckdans? BE bR ey RO i, Sht RO feonB By micfhes 2531 O ot 1y,
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and the like my_ be added. Wen a conpound of Fornul ae (1) V) or (M) is
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free ac(id)a iy kyepor fRr 2okt lay&asTpbBimepeifbctive T815contidiled eéleast @f tHee nor e

sol ubl e in aquegus and other protic solvents than the corresponding free

aci d 55aciywe nppwlient ovbereinctine Gest daysr s2daned toreontrol water peretstipoiitorent s, sodi um
salts oél %?%orrpound of Formulae (1), (V) or (VI) are used in the above
descri b&d PS5t nul ati ons. 4.5 Sustai ned Rel ease O al Dosage Forms The

di scl osed counauydhe G 1B (BPdbovt tdhshtubdsHiite tkin dbolf 2y W/wieshee forns,
whi ch nay be adapted to provide sustained rel ease of a conpound of Fornul ae

(1), (\inabegdgompoesisionppreferablli morstthan dbont 3%(wik)ye. enfisordiabewtt3% td he dosage
di 5o ooBRehBFR (HARl el af e oot S 6D it Ly Ropdedes fodoyor o
period gHoudd.05%a8 abut 50U Ew/w)DHrRfdrdRY ﬁbﬁbibﬁut(m’l%rtoaabeﬁtrw"/@ SQRv)%f least 8

hours and nost preferably, over a period of at |east 12 hours.” The beads may
have a theémaktead composition.oTheamownt ef therthird kiyeny(iv) abonpusuadlydi scl osed herein

%_ﬂ?i o CHERRISEA RO 19 SRLOBLSNTA CHA) BrBrell A APQRAYAR BRBCwi th o
dosts. of R CARRAICIER bR Eetnp R Tho Bt ol e o £ BEe LY 00 mbout 40

ng of cranpeefiftom ibeut!dclidte, abont Znme TlsdoatioHedteteasabeads mayese of

non-cr oss-J.i nked terials to _enhance their discharge fromthe
gast r oi Pro¥ided ma unif- g, %Q%a%’élﬂéﬂﬁtgmgta rel ease

The cores are preferably of a water-soluble or swellable material and may be

any such material that is conventionally used as cores or any other pharmaceutically
acceptable water-soluble or water-swellable material made into beads or pellets. The
cores may be spheres of materials such as sucrose/starch (Sugar Spheres NF), sucrose
crystals, or extruded and dried spheres typically comprised of excipients such as
microcrystalline cellulose and lactose. The substantially water-insoluble material in
the first, or sealcoat layer is generally a "GI insoluble" or "GI partially insoluble" film
forming polymer (dispersed or dissolved in a solvent). Examples include, but are not
limited to, ethyl cellulose, cellulose acetate, cellulose acetate butyrate,
polymethacrylates such as ethyl acrylate/methyl methacrylate copolymer (Eudragit
NE-30-D) and ammonio methacrylate copolymer types A and B (Eudragit RL30D
and RS30D) and silicone elastomers. Usually, a plasticizer is used together with the
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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rate-controlling polyner that gives a tined release profile. The

ti me-rel ease beads may be nmanufactured into a tablet for therapeutically
effective adm nistration. The beads can be made into ' ts by the
di rect WQMSOEY83 on of a plurality of beads coated wfﬁfﬁlﬁépb@%ﬁpl e, an
acrylic resin and blended with excipients such as hydroxypropyhnet hyl

cel | ul oweter-Jdlablswn wateritkotulbé. Exanslaryiatyhasthalhmglbesged imthehe art (Lu, In.
J. Pharm, 1994, 112, .117-124 Phar maceuti cal Sciences by Rem ngton, 14th
ed, pp1¥ssendleyer contming the %&M@ﬂru&ﬁre hydsephilic pelymensowgh asAor 1325-1835; and
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(1985) . glgral, gdamwiaolymybalwhbl rstirelnam] derivaticisshereof, eéllulbset i on that may be
used W|th t.he di scl gsed conmpounds conprises_an inert core, such as a sugar

spher e, deriyatiers, fichies hydroxypropylmatiyl cevilase(FRYICh xdrox Iouter menbr ane

or ot de PRl ettty FOIRAS, el s}, WEH cipks 9 RIS

I ngr edi edlhﬂosWIﬁfbobcblethybcrdﬂulo%e Qdartibx V@Eﬂﬂyﬂ@'dfdx btﬁybéellu%bez{crﬁl!ﬂdxcﬁm e inert
material, the sealcoat is preferab in the tormof a rel atlvely 56 WO

2oos/om@mmawns2@emmsgoanmh@rw parnaseutially ageaptable pelymen| Bigyol yner .

subst arfEaer Srp Y EOBRTE pbaRer Rt sdetha IFATRLSRIY W beTa bR | " 7
| ayer omo@fb POD: E(wi)! S@itatile polyaieador abd ivi thethad-1ayer driheabRaeoer; (iii) a
second | ayer_covering the first |ayer and containing an active ingredient;

and (i vgondrollinigrthe dmgarlease marbe salentesd ﬂrtay@wat@flnm\n@lﬁpo yafereer i ve for
controlldrele e in ent e n e first |ayer
Capt ooPRSmES TR R ept AT: pRaR ot Hametb 3t SetdlBeg i Ty ' The 111 st
| ayer (hy&oﬁw Iééumc%s pHRaRitd, Banu@de%état% ﬁMMé déilquE@acefdté\a' bead

conpositlon,” prefera , hore than about 3%( W, fromabout 3% to
about smqlhzate) polmﬂamylat@s of mixtures teoeed, op@yaallx ¢Qll)blabfbv/é;thus ual l'y

titut bout 0. 05% t b % bl y, f bout 0.1
G410 apbRICESH Pt/ thpee ROt V. Datora, oo ROl Iave o1 “che ¢ i 1o
layer (o rﬁ@@‘iﬁa&tﬁﬁ@ﬁ to/the pBRicrd sBRE Jtﬁ?%h@ﬁﬁi&(s? Witnqgifterpt 50% (W w),

pref er ably, from about 2% o about 25% (W w) of the final bead composition.
The cor soluhility chepacteribtios, toeesljust thezpermeability and thereby the release rate, of the
controlled release layer. Exemplary polymers that may be used as a modifier together

with, for example, ethyl cellulose include, but are not limited to, HPMC,

hydroxyethyl cellulose, hydroxypropyl cellulose, methylcellulose,
carboxymethylcellulose, polyethylene glycol, polyvinylpyrrolidone (PVP), polyvinyl
alcohol, polymers with pH-dependent solubility, such as cellulose acetate phthalate or
ammonjo methacrylate copolymer and methacrylic acid copolymer, or mixtures
thereof. Additives such as sucrose, lactose and pharmaceutical grade surfactants may
also be included in the controlled release layer, if desired.

The preparation of the multiple unit formulation comprises the additional step
of transforming the prepared beads into a pharmaceutical formulation, such as by
filling a predetermined amount of the beads into a capsule, or compressing 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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range of from about 0.05 to about 2 mm The controlled rel ease beads may be
provided in a multiple unit fornulation, such as a capsule or a tablet. The
cores are preferably of a water-soluble or swellable material and maybe any
such ndNQ20050196%at i s conventionally used as cores orP 427330

pharmaceutically acceptable water-soluble or water-swellable material nade

into beads g shfolifr %mb&giéi}eggs?&@?mgﬁyﬁﬁtmaﬁ%e%%d*@e%“w&caf uch as
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a pol yetiets Revedbebh deetibed (Xderniaie Ing. JUPRGr7HISRR. & Prog M Yosay §()philic but
may be 57 WO 2005/ 019163 PCT/ US2004/ 027330 wat er-sol ubl e or
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pol yvi rryy p%ﬁf’i&fd@n‘ég?‘g\(/#“g%%@y)a?'ffyr?#&“& @gf f’?t?(??l as pol yet hyl ene

gl ycol , gel ghiolifer ebbdivichls, etk bdted Srepdratiordedn 86 uketbfor vad t her eof ,
cellul ose  derivatives, such as hydroxypropyhnethyl cellulose (HPM),

h ny Ir or wmtéipﬁd release Bdminlésir,aﬁ@?{ Bfgfm murégmatedﬁblsieqlud?ptriymmemﬂua ose, ethyl
car box PRERRAAAGH b g1t Portdied SesSl PElvRAr Wit A WMot

pol y Melgpngépendé Tate QF swlling]l diskolubidaoF Blosidhi(£&! fieRBARONE@ lefeabt) BT . The
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range qolm 1 areGiegtaded bY edzymes\(e., @uymetsontroldéd metaase)fand use in the third
e e B Boin 491 1avE S bt S Ao ey e Sde sl (08, S©! Ot e from

pressure-controlled release).

In yet other embodiments, drug-releaéing lipid matrices can be used for oral
sustained release administration. An example is when solid microparticles of a
compound disclosed herein are coated with a thin controlled release layer of a lipid
(e.g., glyceryl behenate and/or glyceryl palmitostearate) as disclosed in Farah et al.,
U.S. Patent No. 6,375,987 and Joachim et al., U.S. Patent No. 6,379,700. The
lipid-coated particles can optionally be compressed to form a tablet. Another
controlled release lipid-based matrix material which is suitable for sustained release
oral administration comprises polyglycolized glycerides as disclosed in Roussin et 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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polymers with pH dependent solubility, such as, for exanple, ethyl
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I ncl ude, but enot limte m car boxymet hyl cel | ul ose,

hydr oxbilayeppolymiet dn‘ugsbsagtt)fdnmxﬁq,srrexmphea byrhpainddissiesed heirein can be
coated onto a polymer such as a polypeptide, collagen, gelatin, polyvinyl alcohol,

polyorthoester, polyacetyl, or a polyorthocarbonate and the coated polymer folded onto
itself to provide a bilaminated dosage form. In operation, the bioerodible dosage form
erodes at a controlled rate to dispense a compound disclosed herein over a sustained
release period. Representative biodegradable polymers comprise a member selected
from the group consisting of biodegradable poly(amides), poly (amino acids),
poly(esters), poly(lactic acid), poly(glycolic acid), poly(carbohydrate),
poly(orthoester), poly (orthocarbonate), poly(acetyl), poly(anhydrides),
biodegradable poly(dihydropyrans), and poly(dioxinones) which are known in the art
(Rosoff, Controlled Release of Drugs Chap. 2, pp. 53-95 (1989); and in U.S. Patent
Nos. 3,811,444, 3,962,414; 4,066,747, 4,070,347, 4,079,038; and 4,093,709).

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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57-10; Leong et al., Adv. Drug Delivery Rev. 1987, 1, 199-233; Roff et al., Handbook
of Common Polymers 1971, CRC Press; and U.S. Patent No. 3,992,518).
In other embodiments, the dosage from comprises a plurality of tiny pills. The

tiny time-release pills provide a number of individual doses for providing various time
doses for achieving a sustained-release prodrug delivery profile over an extended
perioci of time up to 24 hours. The matrix comprises a hydrophilic polymer selected
from the group consisting of a polysaccharide, agar, agarose, natural gum, alkali
alginate including sodium alginate, carrageenan, fucoidan, furcellaran, laminaran,
hypnea, gum arabic, gum ghatti, gum karaya, grum tragacanth, locust bean gum,
pectin, amylopectin, gelatin, and a hydrophilic colloid. The hydrophilic matrix
comprises a plurality of 4 to 50 tiny pills, each tiny pill comprise a dose population of
from 10 ng, 0.5mg, 1 mg, 1.2 mg, 1.4 mg, 1.6 mg, 5.0 mg, efc. The tiny pills
comprise a release rate-controlling wall of 0.001 mm up to 10 mm thickness to
provide for the timed release of a compound. Representative wall forming materials
include a triglyceryl ester selected from the group consisting of glyceryl tristearate,
glyceryl monostearate, glyceryl dipalmitate, glyceryl laureate, glyceryl didecenoate
and glyceryl tridenoate. Other wall forming materials comprise polyvinyl acetate,
phthalate, methylcellulose phthalate and microporous olefins. Procedures for
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(1984)). O her controlled-release systens discussed in Langer, 1990,
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manuf act ured "8%6;}9g?lgg%ggrgggl%%gaﬁ&%%%gtoafrEF _Sa%ﬁéégggﬂn%?gﬂ%f provi ding a
dosage substantiallyixipér@ifeable to the passage of compound present in the compartment, a

compound-containing layer composition in the compartment, a hydrogel push layer
composition in the compartment comprising an osmotic formulation for imbibing
and absorbing fluid for expanding in size for pushing the compound composition layer
from the dosage form, and at least one passageway in the wall for releasing the
prodrug composition. The method delivers the compound by imbibing fluid through
the semipermeable wall at a fluid imbibing rate determined by the permeability of the
semipermeable wall and the osmotic pressure across the semipermeable wall causing
the push layer to expand, thereby delivering the compound from the dosage form
through the exit passageway to a patient over a prolonged period of time (up to 24 or
even 30 hours). The hydrogel layer composition may comprise 10 mg to 1000 mgof a
bydrogel 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
wefght, 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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4,721, @t gallate, lauryl gallate, propyl-hydroxybenzoate,
trihydroxybutylrophenone, dimethylphenol, dibutylphenol, vitamin E, lecithin and
ethanolamine; and 0.0 mg to 7 mg of a lubricant selected from the group consisting of
calcium stearate, magnesium stearate, zinc stearate, magnesium oleate, calcium
palmitate, sodium suberate, potassium laurate, saits of fatty acids, salts of alicyclic
acids, salts of aromatic acids, stearic acid, oleic acid, palmitic acid, a mixture of a salt
of a fatty, alicyclic or aromatic acid, and a fatty, alicyclic, or aromatic acid.

In the osmotic dosage forms, the semipermeable wall comprises a composition
that is permeable to the passage of fluid and impermeable to the passage of prodrug.
The wall is nontoxic and comprises a polymer selected from the group consisting of a
cellulose acylate, cellulose clliacylate, cellulose triacylate, cellulose acetate, cellulose
diacetgte and cellulose triacetate. The wall 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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4,853, 229; 2,996, 431; 3, 139, 383 and 4, 752,470. In still other enbodi nents,
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of an
dimensioned passageway. Representative materials suitable for forming a

passageway, or a multiplicity of passageways comprise a leachable poly(glycolic)
acid or poly(lactic) acid polymer in the wall, a gelatinous filament, poly(vinyl
alcohol), leach-able polysaccharides, salts, and oxides. A pore passageway, or more
than one pore passageway, can be formed by leaching a leachable compound,
such as sorbitol, from the wall. The passageway possesses controlled-release
dimensions, such as round, triangular, square and elliptical, for the metered release of
prodrug from the dosage form. The dosage form can be constructed with one or
more passageways in spaced apart relationship on a single surface or on more than
one surface of the wall. The expression "fluid environment” denotes an aqueous or
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 in U.S. 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

A



62 WD 2005/ 019163 PCITU520047 027330 al kal i carboxynet hyl cel | ul ose of 10, 000
to 6,000,000 wei ght average nol ecul ar weight, such as sodi um
car boxynet hyl cel | ul ose or potassi um car boxynet hyl cel |l ul ose. The hydrogel
expansion | ayer conprises 0.0 ng to 350 ng, in present manufacture; 0.1 ngy
to 250 wo 208s5/0a91sydr oxyal kyl cel I ul ose of 7,500 to 4, 508CO@Seewi/gIT3tayer age

nol ecul ar wei ght (e.g., hydroxynethyl cel |l ul ose, hydroxyethyl cell ul ose,
hydr oxypy opyl.cel | ul ose, _hydroxybutyl cel ] ul ose_or droxypentyl cel l ul ose) in
present Mé#’&ﬁ%f’@,’e Pfeﬁﬁaﬁ& ‘Béf aperind %\tjr?t Lf‘@é‘rﬂb_%bg é%‘l“éoggﬁi_r’%?#t he group
consi st brigerliy St UbeBl 8F bileast ARRAFEHATCPltid: dfic dBEURT3IM aci d phosphat e,

tartari acl d, C|t|rp|ec acl d, rg I nose, magnesi um sul ffate, magnesi um
chl or i dereferabiy releases iftond § to 3096 o the profirug is@ tee2 Howrsy foorh @0;to §0%f5 ng of a

0.1 g s reoig B2 0.5 b 50yn it i rotiiedn 3¢5 28656 %6 225, 000
aver ageg{&gfgpfeatn%%sfk{hg@g%wgs to%'m%erﬁwfgﬁggxﬁ%&gét ing of

hydr oxy hyl ce ydr oxypr opypent
hydr oxy foropfutthet grovides & vomeatrationdbfibyclofenron pyutlbfehianalellin thesdood. 00 to 1.5 ny

of an aptioxidant selected fromthe group consistjing of orbic acid,

but yl at Bgsmﬁ%aﬁwgﬁ?@ﬂ%‘?mﬁu‘f’wngf’%e W%H?‘iféﬂ%ﬁ,c‘gﬁ? ﬁﬁ&ﬁﬂ’é&yani sol ,

hydr oxy is I &qﬁp dnSflstedde:  Propyl

gal | at e, l g@tr)t}ﬁnaég{)’ at@%gﬂg%}éﬁ%&a%g@?%nr opy ﬂ{%@&%%nzogte, ?

tri hydr and/butayinnaneenceneratioh Cri.hThe TeRaas lessithan 794 hadislpreferdbiyyless E, | eci t hin
and et hanol amne; and O to 7 ng of a lubricant selected fromthe group

.0
consi st t4g 6876, of theGmrphiningd fom teging an sguiypalgpidosgiofithest ear at e,

magnesi t . Cl ' | : i | aur at e,
salts OPE%‘ gé@? i%?é@%ﬂ%g%%% %%qs?@edfog:g}agg Eé%p?slsgﬁésgaﬁ%ﬁa‘gﬂ c acids,
st eari C tieGathe ab ki) AU daineRfromtadfhimistefing &n equivdléd dobe af thabtodrgf a fatty,
alicyclic or aromatic acid, and a fatty, alicyclic, or aromatic acid. In the

osnot i c fessagmmediats releass osldopagederabl e wal | conprises a conposition that

i s pernmeabl egt h sage of fJlui.d and inmperneable to the passage of
prodrug. Th f"&&rﬁ‘f“e‘ﬁ"%ga%ﬁ@% aé‘ﬂumé%%rqngggrwﬁélﬁ? » W% cted fromthe
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In some elgboa/imen%/ ,a thera%ex}/tlgcally efofecti%/e amount of one or more

compounds of Formulae (I), (V) or (VI) is administered to a patient, preferably a
human, suffering from stiffness, involuntary movements and/or pain associated with
spasticity. The underlying etiology of the spasticity being so treated may have a
multiplicity of origins, including, e.g., cerebral palsy, multiple sclerosis, stroke and
head and spinal cord injuries. In 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 gastro-esophageal reflux disease. 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 emesis. 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 cough. In still other embodiments, a therapeutically effective
amount of one or more compounds.of Formulae (I), (V) or (V1) 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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et her selected fromthe group consisting of hydroxypropyl cellul ose or a

hydr oxypr opyl al kycel | ul ose such as hydroxypropyl net hyl cel | ul ose. The total
wei ght percent of all conponents conprising the wall is equal to 100 wt %
The internal 63 WD 2005/019163 PCTI US2004/ 027330 conpar. rrsnt 9%?rrpri ses the
conpouM 2FPHE3 ng conposition alone or in |ayered ;576"55%2 WP2aH h an
expandabl e hydrogel conposition. The expandabl e hydrogel conposition in the

conpar t gy, i Iﬁ%ﬁé‘ﬁ@lserhﬁ'ocﬁ}n@?tﬁ%{ ﬁgrgpéﬁﬂcﬁﬁ* Bl give E.gxofxﬂl%fjotfer& Hph the
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conpar tevepopndstodiFeiopulaed Xl (Vpor(¥lpis sidmimistered tpa phtiehtf preferatiipadosage form

The t tic |3 t dabl - act t her dyring th
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exterior of the dosage formwth the internal Conpartnent. The osnotic
power edodluspatientsor m can be nmade to deliver prodrug fromthe dosage formto
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hour 5. The JUBhES 37 657taip SEbagiBicilp 2 therapeiipally cBFFANEARAIE BEORAINs and

met hod ' f e I b%légdrﬂfm' farer e

conpar mﬁﬁb%@g%ﬁgﬁggg%glg%#ﬁ%ﬁg ‘exi t neagtnés}%%g&rrgpl ses ég% |e§2t one
passagealmman, ach préventative fneastre agadisevariope diseases opdiserdessoThus, thé enent, hol | ow
fiber, capillary tube, channel, porous overlay, _Qr pQrous elenent that
provi d eﬁwhsﬂxy effertive amoynt of e ormoE @gg@uags °E§‘h“§&\i#o(l),ﬂﬂa°rpas sageway

I ncl ud EIBitqi I ooy iés%ﬁé:t‘a : g,,g?g wall in a fluid

envi rowg%)guse %Q’%?égﬁg’gg‘?f‘ﬁf“é%@t one gar?tfur%gﬁe B%l ease di mensi oned
passagepredispdsitiondsespastidityg gastioassbphagesl weflnhdiseak @ leniesisfitoughpalcgint sageway, or

a multiplicity of passageways conprise a | eachabl e poly(glycolic) acid or

pol y( | saddickipn 9¢ abuspdHgetiie abysq eraddistion orothen dug addistion p €, pol y(vinyl

al cohol ), | - abl ' , ' . A pore passageway,
or nore thg‘&ﬁghngﬁgg?g%%%@%g%%@ggg%vﬁsﬁ%ﬁe&o?fe ogg%gg%chi ng a | eachabl e

Conpounderaputiellypeffective iafrdunt éffonéol here\€mpouhieoPPeaAlA @), (Wpesesses

control | ed-rel ease, dinensions, such as round, triangular, square and

el | i pt i (YA) may be administenedroz applisdsingdy, of in ¢omhinatiprf wishrothepageotsaddef orm  The
dosage form can.be.canstruct wi th one or [ ecRaAssage N spaced apart
ol at HERPREBISTGERYE adih S ofe F mift orBpmonfrl A PERMIEIE RO, P he v T
The expVayfiapAlso ldelivet adgoRndaiRtloscieRAlif tn GimBIAATSHWItR Gnother

pharmaceutically active agent, including another compound disclosed herein. For

example, in the treatment of a patient suffering from gastro-esophageal reflux disease,
a dosage form comprising a compound of Formulae (), (V) or (VI) may be
administered in conjunction with a proton pump inhibitor, such as omeprazole,
esomeprazole, pantoprazole, lansoprazole or rabeprazole sodium, or with an H,
antagonist such as rantidine, cimetidine or famotidine.

Dosage forms, upon releasing the baclofen or baclofen analog prodrug,
preferably provide baclofen or baclofen analogs upon in vivo administration to a
patient. While not wishing to bound by theory, the promoiety or promoieties 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 analog 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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biological fluid as in a human patient, including the gastrointestinal
tract. Passageways and equi pnent for form ng 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 |eaching are disclosed in U S . 4,200, 098
and 4, X%2098/01916kgar dl ess of the specific form of suﬁ@ﬁ%ﬁ@"@%ﬁse or al

dosage formused, conpounds are preferably released fromthe dosage form
over a period of at least !.d WD 2005/019163 PCT/ US2004/ 027330 about 6

hours, nore preferably, over a period of at |east about 8 hours, and nost
preferably, over a period of at4{leasPosgsout 12 hours. Further, the dosage

form prefer 0 30% of, 1. rug,in 0 to 2 hours, from
20 to 50% of%k%eet{%ﬂro r§°§°’§%8@$8}°§?gﬁ§?r39?‘ﬁgt8%§%t%%6@?t he prodrug in
3 to 2Qiikwasksr diverdety shieh @k spdReibity] pAetfof esbpltagealaefliig disBase, élesid hours. The
sustai ned rel ease oral dosage formfurther provides a concentration of

bacl of esough, alsebolnisatingex efhern drugaddipiorod pl asma of the patient over tine,
whi ch curvé Jjas_an arga er th urv A that .. propertional to the
dose of the m%?%fbaﬁgogg%%%”&é%%ﬁépéﬁ%ﬁﬁ%&“y}ﬁeﬁregg%"r’é‘d, and a

MBXi MUNthé GeAmehY iTtd gaftidalar diStRdér oreBndifsiPdisdlased Hedéin WM deperdddfthé abI y, | ess
than 60% of the Cn obtained fromadm nistering an equival ent dose of the

conpourtstire ofithe disondez or conditien, and camheadetetntnagdyf sandaxhdlinieal AUC i s

subst ant i,al | the s s .t he..AUC .obt ai ned from adm ni steri an equi val ent
dose o;}e‘fbr?éq‘%%’éﬁ%métg_gﬁﬁ Jﬂagﬂﬁ%%i"éd”g"r%l"égg'g Y THE OB 8“‘?“'@'3??1 Preferred
dosage gngﬂa%d%ﬁgﬁlgqaaﬂﬁ@bﬁgﬁm %ﬁ%%%és%@aﬂﬁﬁnp@fyag KmngPref erably, once

per day. 4. peutitT es o unds, Conpositions and DOsape Forns

I n sorreadmmméredavuﬂlsd i St ] lofcpulmel bae/)qmnd' em\k;hya.tml) : rfmhe:nf_ectarspth;tstubj‘ecbbm' tg_)r tm)re
conpounds ormyl a . or s agdm.nistfered to a patient,
preferzr}EﬂaQe meMﬁ%f’?g&f%‘E}#ﬁ&‘qW %Pf%ﬁﬁ@?"’?’ OMEARENS! novenents and/ or
pain a Ghidk ] L CA ;EF& iﬁkgﬁf ' etiology of the spasticity
bei ng zagﬂt rea@&%&ﬁgg@tghﬁrfﬁ‘%?p | (?I t g%%ga??gi ns, including, e.g.,
cerebral palByferabiy, thepdasage forms aresadapted tkbe aduginistereditempatiznt nal cord

injuries. In other enbodi nents t her apeuti cal | i effective amount of one
or nor dUe%s RSF rmqne@éefexai!y, pnly ogge pegidpy; Dosimgima%bered to a

pati ent : Vi m@i% [ r - | reflux
di seas ep.mf}g&{s??ﬁ)& I'Bt%ﬁgllr15 e gg‘l}ﬁrgecﬁ'ﬁésrmuagstaﬁer ageubﬁg‘g??s?/mgg?gct I ve anmount of
one or requirsddongfsttide trodtment of the disease state or disorder.

Suitable dosage ranges for oral administration are dependent on the potency of

the parent baclofen analog. For baclofen doses are generally between about 0.15 mg
to about 2.5 mg per kilogram body weight. Other baclofen analogs may be more
potent and lower doses may be appropriate for both the parent drug and any prodrug
(measured on an equivalent molar basis). For example, doses of R-baclofen prodrugs
that are equivalent (on a molar basis) to R-baclofen doses of between about 0.03 mg
to about 1 mg per kilogram body weight are appropriate. Dosage ranges may be
readily determined by methods known to the skilled artisan.

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

compositions disclosed herein and assays for ilsing 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

meanirgs. If an abbreviation is not defined, it has its generally accepted meaning.
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Formulae (1), (V) or (VI) is admnistered to a patient, preferably a human,
suffering fromexnesis. In still other enbodinments, a therapeutically

ef fective anount of one or nore conmpounds of Fornulae (1), (V) or (M) is
adm ni s{yy Reks19183 Patient, preferably, a human, suffechfgbdaePseugh. In
still other enbodiments, a therapeutically effective anount of one or nore
conpounds of Formulae (1), (V) or (VI) is admnistered to a patient,
preferably a hunma®%suf fering frdm dr dey-huglaxyrahon¥ddi ction to stinulants
such as cocaine o nphet am nes, _or n ' ch as norphine or heroin my
be effectively trtggt ed by adm ni strat%%ﬁﬁ%'%%%g or nore conpounds of

Formul ae (1), (V)DE&CWO 2005/019%63 P@idytioBeoA¢aBodmideor . (W. In yet other
enbodi ments, a therapeutically effective anmount of one or nore conpounds of
Fornmul ae (1), (V) V1) is adnii st &ribd-dimethylapinepyridiseef erably a  hunan,
suffering from al | abuse or addi cty} Q. ] i.ne abuse or addiction.
In sone of the above enbodi nents, Suggﬁ@gﬂ;@?@g@ﬂgral dosage forns are
adm ni stered to DMSQatients. Ferthediméthylggifdxader enbodi nents, a
therapeutically effective amount of one or nore conpounds of Fornulae (I),
(V) or (M) are alif%istered to & pat dchuorenylmetbylogycarbenflunan, as a
preventative neasyre agai nst vari_ous %t: ases or disorders. Thus, the

t herapeutically effective amount of o r nore conpounds of Formulae (1),
(V) or (VI) may Be adm ni stered=as ahggeventative neasure to a patient
having a predisposition for spasticity, gastro-esophageal reflux disease,
enesi s, cough, al &8l addicti o or im!m:essmedm ehramatagraphyaddi cti on or
other drug addiction or abuse. \Wen ﬁ?ed to treat or prevent the above

di seases or disorders the therapeutic ?’y effective anount of one or nore
conmpounds of Fornmpjcaas(l), (V) ok (Vlljhui%ﬁrdiﬁat bRy/fiagg ed or applied
singly, or in conbination with other agents. The herapeutically effective
anount of one or nore conpounds of Fospesirascopy), (V) or (VI) may al so
deliver a conpound,.di scl osed herein in conbination wth another
pharmaceutically tive agent, includi anot her conpound di scl osed herein.
For exanple, in fig treatnent ok a pgfihget suffering from

gastro- esophageal 'refl ux di sease, a dosage form conprising a conmpound of
Formulae (1), (V) mls (VI) maybe =adni mililtered i n conjunction with a proton
punp inhibitor, such as oneprazole, esﬁdrrr!gcﬁr azol e, pantoprazole,

| ansoprazol e or r razol e sodi Gm o™ ®&Sn H2 antagoni st such as
rantidine, cinetiggge or fanotidine. tetrahydrofuran

TFA = trifluoroacetic acid

TLC = thin layer chromatography

TMS = trimethylsilyl

HL = microliter

pM = micromolar

viv = volume to volume

Example 1: 4-tert-Butoxycarbonylamine-(3R)-(4-chlorophenvyl)-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-tert-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-tert-butyl dicarbonate and
the aqueous phase was acidified to pH ~3 with saturated citric acid solution to
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Dosage forns, upon rel easing t‘h>e bacl of en or bacl of en anal og prodrug,
preferably provide bacl ofen or bacl of en anal ogs upon in vivo adm nistration
to a patient. Wiile not wishing to bound by theory, the pronoiety or

pr onoi ewé)gﬁlpg&gg%e prodrug may be cleaved either chericgaiduo4mRes0r

enzymat | e or nore enzynes present in the stomach, intestinal
lumen, intestinal tissue, blood, liver, brain or any other suitable tissue
of a napmsipitate/a whity selid. CHid precipitate was filtered omashed yithrwater,dnied 814 es of t he

prodrug., I.f the pronoie .onoi eti e re clea afte sorption by
the gastfdf %é??ﬁ%?ﬁ%{‘?@ﬁ'é‘&&%&&“&f@ﬁ%? & rPOrin{fféggﬁ’r odrugs may
have t hg2o5P o NNIR! (CCL,O0MATY: Badad B! 91, RS6Ua! By, 2.8 (@BL1E), 398 from the
| arge intéstine. I(tbiss’preferred tha"?ﬁ}e’ pro 1%?39 or %ronlg)feties are

cl eaved (mf 2H), 3ads@u,H)OR.1416¢, 2H)e7 @A ¢d,28)nt est i nal tract. 66 WD 20051019163
PCT/ 1JS2004/ 027330 4.7 Doses Bacl of en and bacl of en anal og prodrugs are
adm nistered to treat or prevent diseases or disorders such as spasticity,
gastro- ah I G 563 s ' ‘ In potLatine or other
drug adgﬁ% |og.§' 14'%%nct ' o ! bﬂl‘?)ent hat wil |
be effective in the treatment of aggarticular disorder or condition

di scl osed herein wll depend on the nature of the disorder _or condition,

and can be déiocs stirredcsobifionof serapennd) (Shiledl g, 44-mmolland bemaylbromidene art. In

di £ . ST ; . , . d to hol
“aent 1 190250 Bt SR DR SafRRR B, (Rie £ %49 ) af SN O 1 2 06 B 11
of cour seémpdigtutts PEHSUItiNNsuspeie Wis Mifrell #6it h,Swith R reatticfprogredsng treat ed,

t he wei ght of the subject severity of the affliction, the manner of

t he
adni ni s tmonitorsd BHELEmadion BEMMS: The reastonmixare Wasppused ista icawatesy ef er abl y,

t he dosa fo ane.adant ed,,0 be,adni ni ster,ed to a patj ent n nore than
i co. paRuREioh With AL ResPilh 8R4 {58 cofopfied oRbrbiscitafe s el iyl "1 ovi ded
al one Orapd Brifi) el dvEdhh\iifols NalB0, id¢oficenidteddy vesud fodiRrdtheltiey as

required for effective treatnment of the disease state or disorder. Suitable

dosage rempesnd (&) ana athitadolid {1569 gt946%). AHNMRYEMDIEK; 400 MHRY: Hdt3r(sy of the
parent bacl of en_anal og.. For _bacl of en doses are_ generally hetween about 0.15
o to BBB26h (et TBDpar4 (A 4 i ionyHhes 40 (o, BEhAAGHE oD Aa8dhoge may be
nore p A3 Ch o doses may be appropriate for both the parent drug and
o proggggi.o?%s ).

Example 3: Benzyl 4-Amino-(3R)-(4-chlorophenyl)-butanoate Hydrochloride (7)
Compound (6) (1.69 g, 4.19 mmol) was dissolved in a 4N solution of HCl 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)
(139 g, 98%). "H NMR (CD;0D, 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 (ESI) m/z
304.19 (M+H)".

Example 4: Benzyl
4-(Chloromethoxy)carbonylamino-(3R)-(4-chlorophenyl)-butanoate (8)
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
chlcroformate (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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(measured on an equi val ent nolar basis). For exanple, doses of R-bacl ofen
prodrugs that are equivalent (on a nolar basis) to R-bacl ofen doses of
bet ween about 0.03 ng to about 1 ng per kil ogram body wei ght are

appr opr wa ®0s5/6398@30e ranges may be readily determ ned ggprimRbdandasiknown to
the skilled artisan. 5. Exarrpl es The follow ng exanpl es describe in detail

pr epar atj..on ,of. .c nds .a corrp05|t| ns d| Iosed I n_and assays for
using ¢ ?S’G Q%&é‘ %%‘fat“fl@rﬁ ‘9@9@’9@ q&“?ﬁe?‘f ®The apparent to
those of (ﬁbM ' |'I*he's81vEHleW&rrEmb{?€dtm%&Yo torﬂffyra ettt ¥bmpoRad h to

materlals and nmeth maybe practiced. In the exanples below the foll ow ng

abbr evi 48) @86 nigaﬂé"/d)héHfMMRdﬂD@a, 409M1’tlz)gs‘5 2.64 (ddy IHb,tﬂ 4 (dd, iLH, i s not

peT! Us2dek @5 3005 3308, THE A2 B sy iy Aot 5 6648 et %z o ooc =

di cycl o ?%xgar bodii m de DVAP = 4- NN-di net hyl am nopyri d| ne
NN- di rret y rmam de DVBO = di rret hyl sul f oxi de Fnoc =

9-fl uorenyl met hyl oxycar bonyl g gram h = hour HPLC = high pressure liquid
chromatography L = liter LONS = uid chromat ography/ mass spectroscopy
M= nolar min = mnute NL:nEﬁmPlieteen =mllinles THE =

et 2y o oY1 it ok AR TSl ehl bt G O 00" 81

To a suspension of Ag,COs (417 mg, 1.514 mmol) and acetic acid (0.170 mL,
3.028 mmol) in CHC]; (2 mL) was added a solution of compound (8) (300 mg, 0.757
mmol) in CHCl; (1 mL). The resulting suspension was stirred at room temperature
for 24 h. The reaction mixture was then diluted with CH,Cl,, filtered through a pad of
Celite, and the filtrate washed with 10% aqueous NaHCO; solution and brine, then
dried over anhydrous Na,SO;. After removal of the solvent in vacuo, the residue was
purified by flash chromatography on silica gel, eluting with a gradient of 15% -30%
ethyl acetate in hexane to afford the title compound (9) (280 mg, 88%). ‘H NMR
(CDCl;, 400 MHz): 5 2.05 (s, 3H), 2.62 (m, 1H), 2.70 (m, 1H), 3.33 (m, 2H), 3.47
(m, 1H), 4.99 (m, 3H), 5.62 (s, 2H), 7.08-7.28 (m, 9H).

Example 6: Sodium ‘
4-J(Acetoxymethoxy)carbonylamino]-(3R)~(4-chlorophenyl)-butanoate (10)

A solution of compound (9) (80 mg, 0.190 mmol) in ethanol (20 mL) was
stirred with 10% Pd on carbon (8 mg) in a 50 mL round-bottomed flask under an
atmosphere of hydrogen gas (balloon). The reaction was judged complete in 30 min.
(monitoring by LC/MS). The mixture was filtered through a pad of Celite, and the
soivent 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
NME. (CD;0D, 400 MHz): & 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 (ESI) 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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TMS = trinethylsilyl L = mcroliter pM= mcronolar v/v = volune to vol une
Exanpl e 1: 4-tert-Butoxvcarbonvl am no- (3R)-(4-chl orophenvl )but anoi c Acid La
To a stirred solution containing (R)-bacl ofen hydrochl oride 9. 36
nmol ) aWO 2005419163. 97 g, 24.34 mml) in a mixture of dPEXEHE 4‘?317%t er (1:1)
was added a solution of di-tert-butyl dicarbonate (2.65 g, 12.16 nmol) in
di oxane (10 nlL). The resulti i s stirred at anbient tenperature
for 40 mn. Then the reactlorrlﬁxm lg?e'ﬁ'%;ﬂconcentrat ed on a rotary
evapor at def(B ' poXy)cE s 4 envisbutapogtet(Eh) Wit h et her

{ ' ent - but b At h
aci di 11 ed {ofBIowsE %f*?eﬁf°§a‘§"a¥3f5%§ﬁ‘§1%3f53 Tl s@saﬂ‘é‘fwﬁg B20051010163
PCT/ USZQQiah&zﬂ&%% (PI)eRasdbtahed @ 794 yields dHINIMRT (CDELesOPMIBYE Was filtered,

washed with water, dried in a desiccator in vacua to afford the title

COWDOUH@ 269 (dels 1H), W12 (€ 1), By33ony@H), 3,50 @n.lH), 838)(br. s BHS.0GEC! 31 400

(m vy 20, 508 2P0 1575 G e, 36 oD, el tp eDgsopdaip. | T P

4-tert-But oxvcarbonvl am no- (3R) 44-chl or onhenvl) but anoate To a stirred
solution of conpound (5) (1.41 g, 4.49 mmol) and benzyl bromde (0.769 g,
4.49 mol ) in DVF was added CExanlpld8:Stdiwm 4.49 nmol ) at ambi ent
terrperature The result|n suspen5|on was stlrred fo* 3 h with the reaction
progress4' ; xvicarh & EOpRE S poured

I nto ice-wat - - Qdg d organi c phase
was washed w Howﬁ%é anc r| ne, 5@1&3}8&&@&%&@@@%@@ and
concent caipound (1Y pafferded tif rodwtt inhies protohsted amdrfomih 6@% yelda'®hi te solid

(1.69 g, 949 H NVR (CDCL3, 400 MHz): 8 1.39 (s, ~1), 2.61 (dd, 1H),
2 74 (dNM.PbEP;O@, SQO&EHZMW SB(mOlE) 7lim) JH), 8. 3I?G(Il(l,b'-’rl‘l):;5 82:(&43 4,4.99 (s,

4 Am nogga'%?&g&’cﬁpe)?%l{&%ﬁ B&%?’Bﬁ?%@ﬁ%&%r%@ Mfgoéénpound (6)

(1.69 9 (VEHES mmol ) was dissolved in a 4N solution of HCl in dioxane and
the resulting reaction mxture stirred at roomtenperature for 40 min. The
reaction mi xﬂiheeamaxylch amdwdsmnwmedmhg sadinem sel by tdissglupion ti MeCht e was

e e S el oo R i e el P © 21O

The solvent was removed by lyophilization to afford the title compound (12).

Example 9: Benzyl
-J(Cyclohexanecarbo ethoxy)carbonylamino}-(3R)-(4-chlorophenyl)-butano
ate (13)

Following the procedure of Example 5 and replacing acetic acid with
cyclohexane carboxylic acid, compound (13) was obtained in 38% yield. 'H NMR
(CDCl3, 400 MHz): § 1.20-1.42 (m, 5H), 1.62 —1.87 (m, SH), 2.29 (m, 1H), 2.61 (m,
1H), 2.71 (m, lH); 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
clohexanecarboxymethoxy)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 (CDCl3, 400 MHz): § 1.20-1.40 (m, 5H), 1.63-1.93 (m, SH), 2.35 (m, 1H), 2.70
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. : : . 400 MHz): S 2.72 (dd, 1H), 2.86 (dd, 1H), 3.12
(m 1H), 3.27 (in, 1H), 3.47 (m 1H), 5.01(s,2H), 7.06-7.30 (m 911). M
(ESI) mz 304.19 (MrH) +. Exanple 4: Benzvl
4- (Chl or car bonvl am no- (3R) - (4- chl or onhenvl | ﬁ@ o a stirred
suspeny ﬁ%@%‘ﬁmound (7) (500 nmy, 1.47 mmol) in CHZ% ?%5’&733 at 0 C was
added N-net hyl nor pholine (0.404 nL, 3.67 nunol). The resulting mxture was
sti rr ed(ms2H), E36r(m1, RHY), 546m, BY), 6102@51' np dHYB.60 (e 2H)[ 17elrs (8; 2H), or onet hyl
chl or of 1 iLn CH2C12 (1 nL) was added and the
reactio 2%% ﬁ%@sgﬂﬁégﬁ W|th TLC nonitoring. After 40 m nutes,
the reacti onTHeg SR HNQCRONM Gh94A% BER 4I3RA0AIPRY R0y i iglc th Crcl2

washed with ci.tric acid solution and brine an over rous Na2SM4.
The soI (GhmD)asd thenmddition o \aqueons NaHE, ¢t dthemmsmmmmmmms) (430 ny,

740 NVR (CDCb, 400 ( 1 2.74 (dd 3.49 (in,
ls?é e r%n@‘éed(l\cf_)"zﬁ’%m‘l@w to séi@ﬂ t%%%ﬂezmmpfsmsid (‘)AB q, 211),

7 07 7 30 (m 9H) Exanpl e 5: Benzvl

4-f (Acet oxvet hoxy) car bonvl am nol - (3R) - (4-chl orouhenyl | -butanoate f To a

suspensi on of Ag2CC3 (417 ny, Exampk 1T"Be nd acetic acid (0.170 nL, 3.028

nmml) in CHC13 (2 nL) was added a solu I on of conpound (8) (300 ng, 0.757

mol ) i (Butanoyloxymethoppydcarbonylaminol43R: e Y AR0a1s lom
t enperature [ .24 e re lon n dllue t.h CH2C12,
filtered thr’é?}g%W‘EgS%oP% @mpéc% 9@9%@1%%"&0% aqueous

NaHCO3 h%&@@masiywa@%tﬁmn‘Hgﬁnemotmg,mm;w&o@@%@ Y¥é3 er renoval

of the solvent in vatuo, the resi urified frash ’hrorrat ogr aphy

on sili (m, 238, 2.361(4 CH)R.64 (th, HH)Y) 2Mi (ax) 1 HYf3. 335(?11 -2H0)3. 49t(i‘ry|lI-B,o«E9ht e in hexane
to afford the t 9 lHNNR CDC13, 400 MHz): 8
2,05 (g&r%ﬂ%f@&(gﬁpﬁégﬂ(@%s@ﬁ%w%giﬁas (in, ( 3.47 (in, 1H§

4.99 (in, 311), 5.62 (s, 211), 7.08-7.28 (in, 911). Exarrple 6: Sodi um

4-f (Acet oxvret hoxv) car bonyl am nol - (3R) - (4-chl orophenyl ) - but anoate (LO A

solution of conmpound (9) (80 gEhmplei¥OSqdiw) i N ethanol (20 nl) was stirred

with 10% Pd on carbon (8 ng) in a 50 nl round-bottoned flask under an
utanoyloxymethoxy)carbonylamino}-(3R)-(4-chlorophenyl)-butanoate (16)

Following the procedure of Example 6 and replacing compound (9) with
compound (15) afforded the product in its protonated acid form in 40% yield. 'H
NMR (CDCl,, 400 MHz): & 0.94 (t, 3H), 1.64 (m, 2H), 2.32 (t, 2H), 2.65 (m, 2H),
3.35 (m, 2H), 3.52 (m, 1H), 5.00 (br. s, 1H), 5.67 (s, 2H), 7.11-7.29 (m, 4H). MS
(ESI) m/z 356.19 (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 (16).

Example 13: Benzyl
4-[(Isobutanoylo ethoxy)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 (CDCl,, 400
MHz): §1.15 (m, 6H), 2.55 (m, 1H), 2.62 (dd, 1H), 2.72 (dd, J = 1H), 3.33 (m, 2H),
3.48 (m, 1H), 4.83 (br. 5, 1H), 4.99 (s, 2H), 5.65 (s, 2H), 7.06-7.30 (m, 9H).
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—atmosphere. or._nyarogen gas (balloon). The reaction was judged conplete in 30

mn. (monitoring by LOMS). The m xture was filtered through a pad of
Celite, and the solvent renoved in vacuo to afford the crude product, which
was pur pr epar at ory LC M5 to give the product onat ed
aci d foWrd’?’g%P%b“ 73%. 'H NWVR (CD3OD, 400 Mz): 8 2P§W§ZB&§’%§6 2.57 (m
1H), 2.72 (in, 331(m 311), 5.61 (s, 2H), 7.22-7.28 (m 4H). M
(ESI) rn/z 328. 13 (MH) TheExampr E_QMd was converted to the sodi um

J /BCN 5 . guegus NaHCC3 (1

equi v.) W-th et ot—rot A O FvE
| yophilization to afford the title {Lirpound (10) 70 V\D 2005/019163
PCT/ US2004/ 027330 Exanple 7: Benzv

4- F( Benzoyl oﬁpﬂem&bnmcndmybﬁﬁkmple@:mﬁ:@damm eoropoind,(9) witht anoat e Jul

Zg: LIOWI nﬁﬁ‘é’ﬁmf{lﬁgﬁl@{ggd gﬁtpé?ﬁg:giquSWg&n?{eg Cfoﬁzﬂ H\m éﬂfﬁc lﬁ4\6\ﬂ0t Kl/le))enzg c
2§ (taatpd, i ) o g g Al g R )

8.03 (d.3.92Hm, 1%@@(& elrmosjsn(s, 2H), 7.12 (d, 2H), 7.26 (d, 2H). MS (ESI) m/z

4- ((Benzavl oxvpet hoxv) car bonvl am nol - (3R) - (4- chl or ophenvl ) - but anoate (12)
Fol | owi @éﬁlﬁ@%ﬁ%cedure of Exanple 6 and repl aci ng conmpound (9) with

TH TANR ( CoBOR BG4 b Ckelich i b Sodt B RksBfa ERBAN S YL 0
(AB g, (@S)mLyandQhémaddititn ofaqoustNAERED, (17eq@i. X With sbhicatfonder [GimlﬁH) Y3
(ESI) mz 390.15 (MH)-. The carboxylic aC|d was converted to the sodium

salt by 1&6§§hpmwwcmﬁvwbmy09blhsatmtoaﬂ'erdaﬂheﬁtls&ammpmd @®)aqueous NaHCOB (1
equiv.) with sonication for 10 mn. The solvent was renoved by
| yophilization to afford the title conmpound (12). Exanple 9: Benzvl

4- 1( Cvcl ohexanecar boxviret hoxyEgsmpRns: B - (3R) - (4-chl or ophenyl ) - but ano
ate Fol | ow ng the pr ocedure of Exarrpl e and repl aC| ng acetlc aC| d W|th
cycl ohex4néPivalaylpxymethoxy)earbony {4-chlorop putanog®MN el d. ' H NVR

( CDC1s, 400 I¥Hﬁ2) ttlxe procedure o% E'}camf)‘ll)S angi rep%aclng §cet1§: r&lds vlv_ch p1vaﬁ g (m 111),

.61 (m
acid, compound (19) was obtained in 36% yield. 'H NMR (CDCls, 400 MHz):
8 1.17 (s, 9H), 2.62 (dd, 1H), 2.72 (dd, 1H), 3.33 (m, 2H), 3.48 (m, 1H), 4.84 (br. t,

1H), 5.00 (s, 2H), 5.65 (s, 2H), 7.06-7.30 (m, 9H).

Example 16: Sodium
4-[(Pivaloyloxymethoxy)carbonylamino]-(3R)~(4-chlorophenyl)-butanoate (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): & 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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1H, 2.71 (m 1H), 3.32tm—211), 3.48 (m 1H), 4.99 (s, 214), 5.12 (br. s,
111), 5.64 (m 21D, 7.06-7.28 (m 9H). Exanple 10: Sodium

4- 1( Cvcl obexanecar boxvmet hoxy) car bonvl am nol - (3R) - (4-chl orophenyl) but ano
ate Fol | ow the procedure of Exanple 6 and replacin ound th
corrpoundv? @g’%ﬁl%rded the product in its protonated g%‘? ng P4iR27 040% yi el d.
"H NWR (CDC13, 400 MHz): 8 1.20-1.40 (m 511),1.63-1.93 (m 5H), 2.35 (m

1 2. 70 71 WO 2005/ 019163 P 2 3.36 211), 3.54

EE)SI )1H)m 5. 2 (br. |n 5%&4?3199%)_2@?15 Eg] 25)0 7. 28%, §H§ |vrs|t
z 440 Chdorols w arhe prophepyhinganoate sodi um sa

by dissoluti 0.5 a dd|t CO8 (1

equi v.) W|th ?‘l?%ré?‘ﬁ;lﬁp%}onl‘gtm ({I&i IW@%%@gﬁb@g@bw

| yophi | iR &07PC Waghdded N-iiethylimbipho Wﬂ(ééﬁ mxﬁdyn’@h@rekﬁmngenzvl

4-f (But angyl oxynet hoxy) car bonyl am nol - (3R) - (4-chl orophenyl) butanoate u
Fol | owi ngmmmsehnddmtd) (ﬁumamhbaesauaomwaepbtamedg eetic acid with

i R SO o Bl LD R 5 1)

% sz N ~;> gagid%%hmﬂ-ﬁn@?soluﬂog %tm‘&pﬁt 0 °g for 3 :h)(T L& MBhnitcting? Hhe reabfor Mixtare) -

4- IUI( But ammdlhmdmfthﬁﬂaﬁhawbdwﬂlvuﬁl mtvic—e(cﬁl%)ohmoml’dndrbnmbﬂuhyxﬁ dtied avenat e (16
comoundipYSPuENBST e dCetryabs AR stiven f vacug Rebii oG BB RomPoim @) 400 i ol o
S e i gty gk ol 20, © o

7. 11- 7. 233y, M0244&) 3H)VR. 10((E§I1H) rrx 64 @aﬁlﬁﬁ 2(7H(a,” 1H)TBs33C(a{ l:zmm p¥(Aci d was

converted to the sodi um sal y dissolution in (0.5 m) and then
addi t i onl kD 488¢boes! HaFiddds, (Zﬂ)e@f@#ﬂd,)lma't'mﬂ&ﬂ(@at%n for 10 min. The

sol vent was renoved by |yophilization to afford the title conpound (16).
Exanpl e 13: Benzvl

4-f (1 sobut anoyl oxynet'hoxv) car yame §Benz9k) - (4- chl or ophenvf - but anoat e

4-[( 1-Acetoxyisobutoxy)carbonylamino}-(3R)-(4-chlorophenyl)-butanoate (22)
To a solution of compound (21) (246 mg, 0.561 mmol) in CH;Cl; (0.5 mL)
was added acetic acid (0.32 mL, 5.61 mmol) and N-methylmorpholine (0.31 mL, 2.8

mmol). The resulting mixture was stirred for 48 h at room temperature. The reaction

then was diluted with CH,Cl,, washed successively with water, 10% aqueous
NaHCO; solution, dilute citric acid solution and brine, then dried over anhydrous
N2;S0s. After removal of the solvent in vacuo, the residue was purified by flash
chromatography on silica gel, eluting with a gradient of 10% -20% ethy] acetate in
hexane to afford the title compound (22) as a pair of diastereomers (120 mg, 46%).
'H NMR (CDCls, 400 MHz): 3 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), 6.44 (m, 1H), 7.02-7.33 (m, 9H).

. Example 19: Sodium
4-[(1-Acetoxyisobutoxy)carbonylaminoe]-(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 (CDCl3, 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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Fol | owi ng the procedure of Exanple 5 and replacing acetic acid with
| sobutyric acid, conpound (17) was obtained in 22%yield. 'H NWR (CDC1l3, 400
MHz): S 1.15 (m 6H), 2.55 (m 1H), 2.62 (dd, 1H), 2.72 (dd, 7 = 1H), 3.33

(m 211§Iv ogs,ﬂgl_g:m 1H), 4.83 (br. s, 1H), 4.99 (s, 2HGc1/Os264/(2%330 2H) ,
7.06-7.30 % 72 WD 2005/ 019163 PCT/ US2004/ 027330 Exanple 14: Sodi um

4- (t sobut anov] oxviet hoxv) car bonvl am nol - (3R) - (4- chl or ophenvl | - but anoat e 18
Fol | owi ng t helhsragekaxyhi ea@ﬂ@smve@teét%ﬂ&sm&lw&ivgmmn C

Th " R (P3P i A A0 oPRATUS st &1 SRS Bk Spphn f?ﬁfrl?*ﬂlﬂl o 53

(m 21),Theobiknt was fdovel b@?rydﬁhihzaﬁon toHdfford tHe ditlesconipbithd (23)12 (d, 2H) 7 26
(d, 211), Ms (ESI) mh 356.15 (MH'. The carboxylic acid was converted to
the sodiumsalt by dissolution in MeCN (0.5 niL) and then addition of

aqueous NaHCO3 (1 equiv.) w't ' J r 10 mn. The solvent was

r enoved by | yophilization to ;l%fa%g?@u’e%fe conpound (18). Exanple 15:
Benzyl  4-[(1-Isobutanoyloxyisobutoxy)carbonylamino]-(3R)~(4-chlorophenyl)-butanoate

4-i (Pi val oyl oxynet hoxv) car bonvl am nol - - (4-chl orophenvl) - but anoate 1L9)

Fol | owi ng the procedure of Exanple €4nd replacing acetic acid with pivalic

17 <§°”p°““ﬂ>4 pobbofiSe bAoA b Rapiiy 1 P4 S Wby Rty (977 M) 5
(br. t, mL5.39 mRél) ¢as adddd N-medibylindrphdtihe (075708moI)3 0A ftéh stitifig thexanpl e 16:

Sodi um

4-f (Pi vami;@mg;ovmgimt/;w keneretian mixturg Was (Mut&d wothdPHeGly) washed anoat e 220

compounc el Rk o cEBRRONIICDE RRoT B PAl SRUA aIR 756 yi c1 0
“HNWR 4@%@&&@@ ).Aae;reaﬁwapoftﬂeuanmz ipPhlce i cogpbnd A0, 111),

3.34 (m 2H), 51 111), 1H) , ‘Sm (s, 7.11 (m
211), 7.@4) Waqobmimd Msapaspfdlastcreemersz(mm 73%). Mr(ﬁ@c;u,u%oaci d was

i 1 MBS o 108 IE RS’ [ St PO 1 24 akoR B4 IR The
sol vent waSenesBY i, 264, VARG kA4 50 0r! © 18] €58 chfiy, 7id7er SomOUNd (20)
9H).

Example 21: Sodium
4-{(1-Isobutanoyloxyisobutoxy)carbonylamino}-(3R)-(4-chlorophenyl)-butanoate
25)

Following the procedure of Example 6 and replacing compound (9) with
compound (24), the product in protonated acid form was obtained as a pair of
diastereomers in 50% yield. 'H NMR (CDCls, 400 MHz): & 0.92 (m, 6H), 1.16 (m,
6H), 1.97 (m, 1H), 2.51-2.74 (m, 3H), 3.33 (m, 3H), 6.50 (d, 1H), 7.10 (d, 2H), 7.27
(d, 2H). MS (ESI) 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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73 WD 2005/ 019163 PCI/ US20041027330 Exanpl e 17: Benzvl

4-f ( 1- Chl or oi sobut oxy) car bonvl am nol - (3R) - (4- chl or ophenvf - but anoate ,( To a

stirred suspension of conmpound (7) (900 ng, 2.64 mml) in CH2C12 (50 nl) at

0 C was added N-nethyl norpholine (0.97 m., 8.82 mml). The resulting

m xt ur e wagoesioigised at 0 C until a clear solution was PGI/ES98402780en

1-chl or o- 2- net hyl propyl chlorofornmate (474 ng, 2.77 mol) in CHCl12 (1 nl)

was added and the solution sty rredleg; C for 3 h (TLC nonitoring). The

reaction mxture was dlluted shed with citric acid solution
bviz & ; 456i1orGphef V) Hutasaty ent i n

vacuo afforded the t|t e corrpoun as a palr of diastereoners (932 ng,

80% . 1H NWR (CDCI3i 400 MHz): 6 0.420)d, 3H), 1.02 (d, 3H), 2.10 (m 111),

1 5 01 %?Fﬂ%@ﬂgéﬂ%p@ma%ﬁ%?%%%f@ﬁ&é&eﬁ% ? Bonzyt 4t

(1- Acet oxbuty@ieutidxtheGhl o@ﬁa (28) was bbtainéd af b paie R aldkicteomtra(®@ate To a
sol ution of corrg‘ound (21) (246 ng, 0.561 mm!H)’Dl n CH2C12 (0.5 nL) was added

acetic anigd8Q%) ENMREJBCIMMWUS&WM)Q 1§ﬁ(m1 213).(1(962{1!1&&3}) 2.8

nmol ) res n I Lr 0 nperature. The
reactlonES? nﬂﬂa @Id&% %7M§§3?Wa§m§’8%€ @)ggﬂﬁﬁmh wat er, 10%
aqueous citric acid solution and brine, then dri ed
over anhy%?ous nﬁla%lzbd@@ @b@rbval of the solvent in vacua, the residue
was purified by flash chromat ography on silica gel, eluting wth a gradient
of 10% -20% et hyl acetate in hexane to afford the t|tIe conpound (22) as a

pair of di astereoners (120 Ny, mnl 3: Sodium (CDClS 400 M—Iz) 3 0.92 (m
611) , > , _ | 5. 00

(S s 4 AR H . A AL £e
4-f (1- Acet oxy| sobut oxy)car bonvI am ng_'y_l(SR) (4 chI orophenyl) but anoate Z{23
Fol | owi ng the_procedure of Exa nd repl aci ng conpound (9) wth

conpound ( 22) Follavang thecpreceduge Exammén@mchwptacmgrwmmgn@m)amﬂed as a pair of

di astereorrers 0 3 0.92 (m 1H), 2.05
(s, 3H¢e déﬁ)%%%?mgn%%@dsf %W(’ﬂ?‘g'%’f?!;;ﬁp?’ﬁ br. s., 111),
6.50 (m dx%&t&:)eom@m%ﬁ 75%Viekd ) H NMEE(CDC L, 40b-MIYR): (§812 (H, 313, /065G, ( M H)

2H), 1.96 (m, 1H), 2.29 (t, 2H), 2.66 (m, 2H), 3.25-3.59 (m, 3H), 4.72 (br. 4, 1H),

6.52 (d, 1H), 7.11 (d, 2H), 7.26 (d, 2H). MS (ESI) m/z 398.24 (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 equiv.) with sonication for 10 min.
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
(CDCl;, 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 (g, 1H), 7.07 (d, 2H), 7.14-7.28 (m, 7H).

Example 235: 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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74 WO 2005/ 019163 PCT7'US2004/ 027330 The carboxylic acid was converted to
the sodiumsalt by dissolution in MeCN (0.5 nL) and then addition of agueous
NaHCO3 (1 eqU|v ) with sonication for 10 mn. The solvent was renoved by

| yophi | i afford the title conmpound (23). Exa%ll@m%b‘”%g@vl 4-f
(1- Isobuﬁ%t nov oxy| sobut oxy) car bonvl am nol - (3R) - (4-chl oroa enyls but anoat e

To a solution of co ound (21) (50 ng, 0.114 mmpol) in isobutyric acid (0.5
nL, 5. 39 2&3gnmo %n WOWWWWWdﬂmﬁmpﬁﬂmf°§ﬂ$rrlng t he

m xture v th CHz2Cl 2,

washed %u?(r]:lgggﬂ gflﬁedwglréﬁ%%a u@o%é%‘l—l%“&wtlon nd brine and

then dri aquemwﬂmwmmaﬁm théif dried svermvfidrafs NSOz 0Aflent i n vacuo,

the title conpound g@g was obtal ned as a pair of diastereoners (40 ny,
MSO

729% . 1H RRAROY in\agyo, mgqewnqpmedqyﬂash(dmmgmnhw (m 1H)

Cor. s Akl Eteg Wi a Padigty ool ghog sthn lpite lpBexpidy et 10+ 7

4-f(1- Is@muhamwhwm;a@u@%uim@e&mbﬁglm?(m)@(mwwmr(gg@moo but anoat e

Fol | ow n h rocedure o acin ound (9) with

conpound Iﬁb(lprﬂlﬂm&t% @l,ﬁﬁtbﬁh(mdlﬂ)sﬂd%(m,dﬂa3;33)(ma2 d48s a pair of

di astere ne % ( 1 4 11) 1 16
(m 611 iﬁwﬁ{% st B0 5.0 M o Tt 11, 758 G A, o 2 oy

7.10 (d, 2H), 7.27 (d, 2H). M5 (ESI) mz 398.18 (MH The carboxyllc acid
was converted to the sodiumsalt by dissolution in MeCN (0.5 nmL) and then
addi tion of aqueous NaHCO3 (1 Ezample)26nSodiumoni cation for 10 min. The

sol vent vas rem)ved by |yophilization to fford the title co nd (25). 75
WO 2005101 A2 YELTOXY }CRFDORN AN AHN (4 chlorophenyi)A tanoatgu

(1- But anovl ox r oIl HH@ - ut anoat e
Fol I owi ng t he\ﬁprﬁoce e)pgcfc %}%@Yy@fﬁﬂﬂﬁ@b agﬁz)reeﬂlécéggl: SO rY?&/r I'c acid with
n-butyri ccompomd (ab); the pioaumﬁmpnﬂox(a%)acmmbmlomnasasea t of Of |
di astereoners 80% 1o NVR ISCCDClB 400 MHz): gm 9H), 1.64
(m 211) dlqgtegqprqem "?4;% yxeld HNMR (CDCl;, 400 MHz): 6 1. 42 (m 3H),2 0

3H), 2.62 (m, 1H), 2.71 (m, 1H), 3.32 (m, 2H), 3.49 (m, 1H), 4.80 (br. s, 1H), 6.74

(m, 1H), 7.13 (m, 2H), 7.27 (m, 2H). MS (ESD) m/z 342.24 (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 (30).

Example 27: Benzyl
4-[(1-Butanoyloxyethoxy)carbonylaminol-(3R)-(4-chlorophenyl)-butanoate (31)

Following the procedure of Example 25 and replacing acetic acid with
n-butyric acid, the title compound (31) was obtained as a pair of diastereomers (109
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), 3.31 (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 (CDCl;, 400 MHz): & 0.94 (m, 3H), 1.42 (m,
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2.27 (m 2H), 2.61 (m 111), 2.74 (m 111), 3.32 (m 2H), 3.48 (m 1H), 4.76
(br. s, 111), 6.53 (m 1H), 7.06-7.28 (m 911). Exanple 23: Sodium
4-f (1- But anovl oxvi sobut oxy) car bonyl am nol - (3R) - (4- chl or ophenyl ) - but anoat e

Fol | owi wp tdesoprecedur e of Exanple 6 and repl aci ng cornp@uuskof40273t h
conpound (26), the product in protonated acid formwas obtained as a pair of

(- Sy S 158y ARY 2P, g st Y B Y 550 @, 200 30 0, 0

4.72 (br1H);l482m>s 119), 5275(@h, 1H)17.11 @, 28),(727 @il 2B). MSESH /237027 V5 (ESI)
mz 398.24 (M Hy. Thlg) car boxyll-]lj)c ac?d was converted to the sodiumsalt by
di ssol ut I*n IVECN (0 5 m) and then addition of aqueous NaHCG3 (1 equiv.)

SO Cat o, ot B a5, 5 s A BBtal Bl on 10

4-f (1- Chios ey Mmbﬁad&ﬁaﬁb@athsﬁmog gr &dili ¢)) Gfithesopichtion for0adie. 28
Fol | ow n(I] the procedure of Exanple 17 and replacing 1-chl om 2-nethyl propyl

chl orof o vemwnsmedrbaéymmhmomw&rdﬁheenﬂqmapqund@z)eonpound (28)  was
obtained as a pair of diastereonmers in 67%yield. 1H NVR (CDC13, 400 MHz):
0 1.71 (d, 31D, 2.63 (dd, 111), 2.73 (dd, 111), 3.32 (m 20, 3.49 (m. 111),

5.00 (m 3H), 6.48 (q, 1H), 7&73,@1@2@%,“,3 14-7.28 (m 711). Exanple 25:
Benzvl 4-f(1-Acetoxyet hoxy)car bonyl am™oT - 3R) (4 chI oro%henyl) but anoat e
» 1 g 2 £ 5 B

To a stirfig soDuts Xyetnoxyica Wb .
was added acetlc aC|d (0. 26 m_ 4.4 3 1) and N—rret hyhnorphol ine (0.25 ni,
76 WD 2005/ 019163 PCT/ US2004/ 027330 .23 mol ), and the resulting reaction

n xture was S’I‘&ﬁﬁ&?eﬁ&oﬁ@%ﬁa@lﬂ?&ﬂﬁ‘dﬁcﬁl&ﬂé (360 m, L B Sdibl iCR0S di | ut ed

wi th CH2Cl2, was successively wth water, 10% aqueous sol ution
and bri ng,0 Cheas a!idséﬂ'l&ihﬂammﬂ'@&rmhsﬁmmbﬂandﬁdﬂﬁrsolub@nmfal of the sol vent

el ut 1 ng. SRR ERCRBER SHE o . Bmhoct 1) BbL TR IBRERRS s Strora the
400 g e s Sred € R (it R oAk ‘%"‘%&S( %]“Hg’ 272 (m 100) 3,33
(m  2H), 1-sob6tandyloxyetyl- p4m&9phd:nyl caxborhtel(577 mg) 0. 9smmdH)prepareddas(m 111), 7.13
(m 28, de7s<':1%b76_d7ii1 %38allgg] et Z)_,D Us. ‘Patent Appl. Publ. 2003/0176398, in CH,Cl,. The

reaction mixture was stirred at room tempefatme for 3 h (monitoring by LC/MS) and

then diluted with CH,Cl,, washed with citric acid solution and brine, and dried over

anhydrous Na,SO4. After removal of solvent in vacuo, the residue was purified by

flash chromatography on silica gel, eluting first with CH,Cl; to remove p-nitrophenol,
then with 20% ethyl acetate in hexane to afford the product in its protonated acid form
as a pair of diastereomers (400 mg, 73%). 'H NMR (CDCls, 400 MHz): & 1.13 (m,
6H), 1.40 (m, 3H), 2.51 (m, 1H), 2.57 (dd, 1H), 2.71 (dd, 1H), 3.32 (m, 2H), 3.47 (m,
1H), 4.89 (br. s, 1H), 6.72 (q, 1H), 7.11 (d, 2H), 7.26 (d, 2H). MS (ESI) m/z370.15

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 (33).
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Exanpl e 26: Sodi um

4f (1- Acet oxvet hoxy) car bonyl am nol - (3R) - (4- chl or ophenvl | - but anoate Fol | owi ng
the procedure of Exanple 6 and replacing conpound (9) with conpound (29),

t he pr Odﬁ’ﬁw@ﬁfﬁ? pr ot onat ed acid formwas obtai ned agcgnixasdsnizzo

di astere 7%vyield. "H NWR (CDC13, 400 MHz): S 1.42 (m 311) 2.02
(m 3H), 2.62 (m 1% 2.71 (m 111), 3.32 (m 211), 3.49 (m 1H), 4.80
(br. s, 111), 6.74 ( anmb)30 W&uﬂiﬂm&zn). M5 (ESI) mz
342.24 (M H) 4. , . _ salt by

di ssol ution : ‘ Rettto08 (1 equiv.)
Wi th sonication for 10 m n. The.mﬂmu;%ﬁs r enoved by | yophilization to
afford the title conpound (30) Exanpl e 2/ Benzvl

4f ( 1- But anovl oxyet hoxy) car bonyl am nol - (3R) (4-chl orophenvl) - but anoate (31)

Fol |l owi ng the procedure of Exa 4 rglpl acing acetic acid with
n-butyric acid, the title corrpo ﬁ)dA btal ned as a pair of
di ast er eonmgcig EhoyEsthdy : — IIHZ) pylilblfaniols 3H), 1.42

(m 311), m m 1H), 3.31
(m 2H), 3.50 (m 111), 4.80 (br. s, oo (s 2H), 6.75 (m 111), 7.11

gfdf ( il éﬁt aZoiI 83\/%’?‘}{ D@P}%@%Wn# ﬁb%@y(l%%?m(% mlﬁ Z(JOrOOIBﬁ’eer67 E"“ES‘HI lgnoat e
Fol | owl NCH T}, 20Tkt D€ COlasraidBd phitfophislyl chitréfoiigte (956 Rig K6 Sinol, t h

conmpound (31), the product in its protonated acid formwas obtai ned as a

palr of pitidise 690.235eils 1i67 mmed)yand Hetlimethy ningronidie; (Mwng,rmizmmcs) 0.94 (m
77 WD, 2005/ 019163 U 4/ 02733 1. 64 2 2.27
(m 2H) 2131@"%9“% npafite 35 ST St fog | By (hep AR tosaah I900my 15 5 B2 (.
thfb ovinight. ﬁé:@%eécﬁonmwwﬂméﬁﬁdd%a%a ﬁtﬁ mz 370.27

(i\/+ H) The éeréboxyl I c-ac was converted to t odi um'sa by di ssol ution
in MeCN cofitaiming B- baddfdnﬂmdrmﬂitbﬂde((ﬁﬂmhgahﬂkmmolmmmmﬁmm) with

o0t S| kel B bl 8B R S A on o o ore
gél (1-1 SQRHERRULARHEARYS RR'S0 '&Yén‘%ﬁi‘u{bﬂ'vﬁ(lf”&ﬁéﬁ, wHHE SHORRdiy Put anoat e

with water, 10% aqueous NaHCO; solution, dilute citric acid solution and brine, then

dried over anhydrous Na,SO,4. After filtration and removal of the solvent in vacuo,

the crude product was purified by preparatory LC/MS to afford compound (35) (230

mg, 44%). "H NMR (CDCls, 400 MHz): 5 1.06 (d, 3H), 1.12 (4, 3H), 1.32 (d, 3H),

2.60 (m, 1H), 2.75 (m, 2H), 3.29 (m, 2H), 3.44 (m, 1H), 5.13 (q, 1H), 7.13 (m, 2H),

7.26 (m, 2H). MS (ESI) m/z 354.10 (M-H)".

Step B: Synthesis of Sodium
4-{[(1S)-Isobutanoyloxyethoxy]carbonylamino}-(3R)-(4-chlorephenyl)-butanoate

(34
. To a solution of compound (35) (179 mg, 0.503 mmol) in CHCl; (S mL) at 0

°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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P ' e i

To a suspension of R-bacl ofen hydrochl oride (500 ng, 1.47 mmol) in CH2C12

at 0 C was added triethylamne (0.9 nL, 6.4 mmpl) and a 1IN solution of
chlorotrinethylsilane in CH2C12 (3.23 nL, 3.23 mol). The resulting-reaction
m xture Was200801916d at 0 C for 10 min, then was added EQW?‘%{ngoxyet hyl
p- ni trophenyl carbonate (577 ng, 1.94 n nDI prepared as described in

Gal | op elLEMS td aork eGbditHl its pidRinated 3ff éﬂﬁé?%ﬂtogﬁg&% (ae reaction

m Xture was stirred at ‘roomte rature ) and

then di | uhgd496)t ﬁHmcmD@@mdvmmmwsmcﬁ}gpmomls}n ars1aheptpr i ne, and
dried over_ anhydr r renopva I n vacuo, the residue

was puri fifBg2.89(dd4, Ilﬁgﬂ Z‘Pl?%%g} 306w, 259, 3. 50 K@algbl“ 9‘e(bat %, AED#4. x5t with

CH2CL2 t t at h t
afford tgg pr (’Jdu?'l?e1 9%8 O% n%ﬁ%@"f%ﬁﬁ% gg?raos Idinaste)e(?ggrre?s
(400 ny, 73% Thkldafwﬁylim'ﬁﬂrasé&ﬁve%ﬂiot@sdmﬁﬁdﬂﬂbg(ﬁs'lsbiuuoiuﬁlMdm‘I 3H), 2.51
(m 11|) 57(dd 1H),, 2.71 (dd, 1 32 (m . 3.47 (m _1H), 4.89
(br. s, ﬁ)SmIe) thep oanaﬂyewNﬁos(ﬂmn()jmthspmcmn(fgsl()mmZ 370. 15
M R T t by di ssol ut
AR L Bﬁg%@sﬁ@%%%? oy S oo

sonication for 10 mn. The sol vent was renoved by |yophilization to afford

the title conmpound (33). 78 lgjﬂ%ﬁpll U82004/ 027330 Exanpl e 30:

Asymetric Synt heS| S of Sodi um 4-
S) - i sobut ang{(l<Bi pthdxydo angate (35)but anoat e

‘ chla L
ggf%oﬁ;?gmp\no} ngs%erfelflfﬁ°ﬁ"r‘i’108t°£ﬁ{¥(€%9‘ﬁdtfh§h§§b ?é]g?i@(étgb% ig TIH (b of
o Bl g e A T RETS 1

(0.135 nmdl),ﬁahdrﬂmfe)sulang rehctiomnﬂkt}&eamsrmmd it eC (G Usiwurs). hemol ). The
resul ting mxture was Sé: e((fwgg 0O C for 1 t hen al vvedto warmto room
t enper at dpENEH BHKUE FﬂWhaW?s %@cﬁ?ﬁéwe wateral s pensi on

gﬁlnt)ﬂ)'? Ir ?ﬁeﬁ?g SI aégs o%ﬁ%}e,ﬂﬁgé@@%% ﬁ@qy%dr%gﬁl%gbégAnﬁr%l ) in CH2Cl 2
at 0C. Theméwdof s6lnentds vacuo, the residue was purified by flash chromatography on

silica gel, eluting with a gradient of 5-10% ethyl acetate in hexane to afford the title

compound (35) as a pair of diastereomers (252 mg, 44%). 'H NMR (CDCls, 400

MHz): §1.15 (s, 3H), 1.17 (s, 6H), 1.40 (q, 3H), 2.62 (dd, 1H), 2.74 (dd, 1H), 3.25

(m, 2H), 3.46 (m, 1H), 4.82 (br.t, 1H), 4.99 (s, 2H), 6.71 (m, 1H), 7.29-7.07 (m. SH).

Example 32: Sodium
4-](1-Pivalozlethogx)carbonxlamino|-(3R);(4-chlorop_henxl)-butanoate 30

Following the procedure of Example 6 and replacing compound (9) with
compound (35), the product in its protonated acid form was obtained as a pair of
diasteromers in 76% yield. "H NMR (CDCls, 400 MHz): & 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 (ESD) 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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stirred at —roomtenperatore—for 5 h, then diluted with CH2C12, washed
successively wth water, 10% aqueous NaHCO3 sol ution, dilute citric acid
solution and brine, then dried over anhydrous Na2SO4. After filtration and
removal _of the solvent in vacuo, the crude product Ik d y

pr epar a¥f POV 1 o af ford conpound (35) (230 ny, m@%&%@%’w‘?@m& 400
MHz): 8 1.06 (d, 3H), 1.12 (d, 3H), 1.32 (d, 311), 2.60 (m 111), 2.75 (m
211), 3.29 (m 2H), 3.44 (m 111Exaxﬁplh$3¢§_n_iﬂ) 7.13 (in, 2H), 7.26 (m
211) . M5 (ESL) nt s, 9f SOdI um 4. f

f(1S)-1sokb DAL A el SH-EWORSRABINALE but anoat e
34 To a sol utlon of corrpound (35)b,{t;,]%tgqngp 503 mml) in CH2C12 (5 nl) at

0 C was added NaHCO3 (42 ny, m chl or oper benzoic acid (174
my, 1.00 mﬂ@asﬁitﬁlso&nidmdfmgn@umph(ﬁs)(ﬁommg 1s22 mmexd) it THIF (5 ;d) r oom

tenperature fo th n ad u f mchl oroperbenzoic acid
(1r7rP1 ny, waf leﬁheasa% aﬁ’@&@b‘;%‘? Mg’ggc@l‘ﬁﬁ‘ %ﬂ“i’g m xt ure vvgs allowed to
stir at o | CH2C12,
filtere tﬁ jggpfgfog%g(@z%l6?qse$%i ﬁ{%&é{&fﬂtﬁgﬁga& h‘f&iﬁﬁ wth water and
brine, tstieneddt 4% forat8 lmukwdl’hweadﬁaﬂﬁﬁ)ﬂture%wmmtedwmhtetm aedtate, r enoval of

t he sol ven acuo, the crude product fled Jprepar tory 79" WO
2605/ 019 WF%WMmWﬁ’ CPW%N%%SEG‘O q‘i’@nﬁpgﬁﬂé?’ @ pr ot onat ed

1715 (0 SEr BRGSO, PRRELRRTRY drsfveifly ,vg'%&*%ﬁﬂW%?Sd,Wﬂ >

3. 30 ( MbyXifsh cBronihtdgraphidn siicgel,(dhitingswitH higradfent 8f S{10% éthiyl acétate? (d, 211),
7.26 (d,, 211). M5 (ESI) mz 370.15 (MH) . The carboxylic acid was converted
to the sleapmeéaaffowhlﬂggsw@}p@w @ qufchastwymaﬁm&@s, 30@-ti on of

t
Famoved ByNIOHRCT, Ay Mkt 5 2R SRy bR B AR i 1HIA P2 et o 31
B I but t
1135 TR S0 KA BHR A E PR SO R 2T “"%E*’*Zf 3OO B DT (5
m)  waslidea (bd. wglli), 488 (s, @H),25473g(m J]H);L7ﬁﬁﬂ|?)8 (amd?I'H— met hyl nor phol ine (0.7
m.,, 6.05 mmol), and the resulting reaction m xture was stirred at 50 C for

48 hours. The reaction mxture was diluted with ethyl acetate, washed
successively with water, 10% Example 34: Sodium

4-[(1-Cyclohexylcarbonyloxyethoxy)carbonylaminoj-(3R)-(4-chlorophenyl)-
butanoate (38)

Following the procedure of Example 6 and replacing compound (9) with
compound (37), the product in its protonated acid form was obtained as a pair of
diasteromers in 38% yield. "H NMR (CDCls;, 400 MHz): § 1.24 (m, 3H), 1.40 (m,
5H), 1.63 (m, 1H), 1.74 (m, 2H), 1.86 (m, 2H), 2.27 (m, 1H), 2.59 (dd, 1H), 2.70 (dd,
1H), 3.31 (m, 2H), 3.48 (m, 1H), 4.79 (br. d, 1H), 6.72 (q, 1H), 7.11 (d, 2H), 7.25 (d,
2H). MS (ESD) 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-chiorophenyl)-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 (g, 3H),
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aqueot ' brine, then dried over anhydrous Na2SO4. After
renoval of solvent in vacuo, the residue was purified by flash
chromat ography on silica gel, eluting with a gradient of 5-10% et hyl

acetate in hexane to afford the title conpound (35) a |
di ast er S¥H2PEEPEd 1y 4499. 1H NVR (CDCL3i 400 Mﬂ):ﬁgéﬁﬁﬁqgﬁl?g?”sm, 1.17

(s, 6H), 1.40 (g, 311), 2.62 (dd, 1H), 2.74 (dd, 1H), 3.25 (m 211), 3.46
(m 1H),242¢a, (B), 274 (dd])H),8. 390 2H)23H8 (16, 1), 92 (btd)s, 1H),2DTAs2H) m 9H) .

a1 (1 Pi 100 G0 BN BRI Gor DT A8 0 2R 732 EHIBDBAB A F8but anoate (3

4-f(1-Pi vV
Fol | ow ng the procedure of Exanple 6 and replacing conpound (9) with
conmpound (35), the product in its protonated acid formwas obtained as a
pair of diasteroners in 76% yEixamiple 36t Séd2umCDC13, 400 MHz): S 1.16 (s, 3H

. 1.18 11),. 1.4 . 2.59 (dd, 1H), 3.31 OH) , 8 (in, 1H),
é.?O(dd,( Senzo ok yigurh - fﬂ'&ﬁ!’ém&ﬂ&ﬂg}&@!% ,(2H). NED

(ESI) mz 384 ; 5 SfirE | ' t he sodi um
salt by di SSOF%V(%%:{%C%EO& (gf.‘S nLlég%g&%ﬁﬁlen %dﬁl til onag?b‘gfc?tljeous NaHCO3 (1
eq.) Wi t bompnind489) thef produdd imitsiprotohhted acid\ferm wassbtaired\asd pair of yophi | i zat i on
to afford, the tit] e conpoun 36). 80 WO 2005/019163 PCT/ US2004/ 027330
Exanpl e dusteromessin 74%5 pield.- @&M&W&aﬁmw&iﬁ (t, 3H), 2.59 (m,

of” Compobiih 4 Bebt o ua s 25 Y ARRF TH, 7opt 3GS Togg b faglad e servien
cycl ohexaHyCRoN@ AR, 7,534, dH)18 B8 (92} MS{ESIUk 40247 (Bt hyl mor phol ne (0.7
m., 6.05 nmol), and the resu1t|ng reaction mxture was sStirred at 45 C for

48 hours. TheTheearboxylicracid wascanyerted to dhasoditin hale by disseludemindeCNas hed
successi i t b wat er,,,. 10% aqueo olution and  brine, then dried
O\Ijer anlh dﬁ&@”*@%&ﬁ%’tﬂeﬁfaﬂ‘éu gismg@jg@% n H'f%oni}%%%,fortir@%si due \MIB.S
puri f i edTh®¥olvdmt s ¢érhoved olyoptiz+tion $6 hfferd thetitle drdpdudd M03.h a gradi ent of

5-10% et hyl acetate in hexane to afford the title conpound (37) as a pair
of diastereoners (348 ng, 57%. 'H NMR (CDCI 3, 400 MHz): 8 1.22 (m 3H),

1.39 (m 5H), 1.61 (m 1H), 1.Z72 - .85 (m 211), 2.24 (m 1H), 2.62
(dd, 1H), 2.73 (dd, 1H), 3.30 M%—Qﬂ@'— A (m  1H), 4.90 (br. m 1H), 4.98
(s, 2H), G-{?-Beizoyibkyisdbitéxy)cttbonflanitiidl-(3RIAERorophenlitbitinoate
(41
To a stirred solution of compound (21) (0.634 g, 1.45 mmol) in THF (5 mL)
was 2dded benzoic acid (1.76 g, 14.5 mmol) and N-methylmorpholine (0.73 g, 7.23
mmol), and the resulting reaction mixture was stirred at 50 °C for 48 hours. The

reaction mixture was diluted with ethyl acetate, washed successively with water, 10%
aqueous NaHCO; solution and brine, then dried over anhydrous Na,SOs. After
removal of solvent in vacuo, the residue was purified by flash chromatography on
silica gel, eluting with a gradient of 5%-10 ethyl acetate in hexane to afford the title
compound (41) as a pair of diastereomers (0.59 g, 45%). 'H NMR (CDCls, 400
MHz): § 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 (t, 1H), 4.98 (d, 2H), 6.78 (t, 11), 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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e LS it

4-f ( I=Cyctofrexytcargonytoxvet hioxv) car bonyl am nol - (3R) - (4- chl or ophenyl ) -

but anoate 38 Fol |l owi ng the procedure of Exanple 6 and repl aci ng conpound (9)
with conmpound (37), the product in its protonated acid form was obtained as
a pair of dlasterorrers in 38%yield. '"HNWR (CDC13, 4 24(m
3H), 1.4WQWOSOBIEB 1 63 (m 1H), 1.74 (m 2H), 1.86 (%lﬁ%‘b”“é‘ﬁﬂ"

2.59 (dd, 1H), 2.70 (dd, 1H), 3.31 (m 2H), 3.48 (m 1H), 4.79 (br. d 11)
6.72 (q, 1H, 7.11 (d, 2H, 7. le 382!Shdiuds (ESI) niz 410 21 (MH The
carboxylic acid was converted to t e sodl um salt by di ssolution in MeCN

(0 5 m) afdii-Renzoyiox) ohatoxy)carbenylaminol«(3R)-(4-chlorophenyh)-butaneate i on for 10
mn. The solvent was renoved by Iyo@llzatlon to afford the title conpound
(38). Exarrple 35: Benzvl

4-f (1- Benzov| Folletvingdhp peodedme! of Bixaable(63m) réplacing compoueit/(9) witht anoat e 39

Fol l owi ng the synthesis procedure for ¢ ound (37) .and repl.acing
cyclohexé%‘?@?&l"!ﬁv)&}&l e prodyctints Wﬁf@W#@WW?@%ﬂ%ﬁﬁd (39) was

o0t oL e sy nd 58l Jp: SRR BIYRILE S 03 NG, 5 SRR g 10 1)
(dd, 111)3, 433(7,31{%17121%&1)2}83?741&7(6mm 607754, 139, lmn éms 1H), H) 54 6119171?( 5;312H) 7.01

(a, I'H,

Exanpl e 38t ZHMTMm 1H), 2.60 (m, 1H), 211(m, lH),IOO(m 6H) M (BST) m/z

4-f(1- Ben ?# g& oxv) car bonvl am nol - (3R) - (4- chi or oohenyl ) - but anoat e (40)
Fol | owi ng 3?@/ edure of Exanple 6 and replacing conmpound (9) with
conpound ( 39) THel@rbok§He!adid whs chivepte@ tPthe s6dlumCialt byQlistolidon aRMECNed as a
pair of diasteromers’in 74%yield. 'H NVR (CDC13, 400 MHz): S 1.56 (t,

311), 2. 50.5(mnl.) andithen alditior of aqueays NaHG3; (Ineq.)2#ith schigsioarfpr I0Hnin. 7. 01 (q,
1H), 7.1Q.,(d,, 2 7.25 7.55 1), 8.02 (t,
oH). N5 (ESFPlven W%&mﬂggﬂﬁwpmhm@%faﬁ%s&ﬁ?é“&&%l d(:‘éiverted to the
sodi um salt by dissolution in MeCN (0.5 nlL) and then addition of aqueous
NaHCO3 (1 eq.) with sonication for 10 m n. The sol vent was renoved by
|'yophilization to afford the tExhmpleSsSo :_440) Exanpl e 37: Benzyl

4-1(1-Benzoyl oxvl sobut oxy) car bonvl am nol - -(4- chI orophenyl) but anoate To
a stirred SgligkivaloViaXviSORRHXYICarpgn i_!._l.‘JA. q ) phenyl); e

(43)

Step A: 0-(1-Chloroisobutoxy) S-Ethyl Thiocarbonate (44

To a stirred solution of ethanethiol (1.23 mL, 16.7 mmol) and triethylamine
(2.93 mL, 21.1 mmol) in CH,Cl; at 0 °C was added 1-chloro-2-methylpropyl
chloroformate (3.0 g, 17.5 mmol). The resulting mixture was stirred for 10 min. at 0
°C, and then the reaction mixture was diluted with CH,Cl,, washed successively with
dilute HC] and brine, then dried over anhydrous Na,SO;. After concentration 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 (CDCl;, 400
MHz): §1.05 (t, 6H), 1.35 (t, 3H), 2.17 (m, 1H), 2.90 (g, 2H), 6.33 (d, 1H).

Step B: 0-(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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was ai ded benzoic—aekeull—/6--¢g;--14.5 mmol ) and N-net hyl norpholine (0.73 g,
7.23 mol), and the resulting reaction mxture was stirred at 50 C for 48
hours. The reaction mxture was diluted with ethyl acetate, washed
successively with water, 10% aqueous NaHCO3 solution and brine, then dried
over anNQzeesI1MBRSO4. After renoval of solvent in vRGKUS0027B8i due was
purified by flash chronmatography on silica gel, eluting wth a gradi ent of

or” 10, SRR LA 308y Bkt DS SRR AE) o5 %%
2.10 (mS-Bhlt&&Brbbmtel(#s ,w&&ﬂmﬁéﬂmlidinutauﬁazylélﬂl axﬁhl)sed?mﬂﬂnekmteplll) 4.79
(t 1H), 4.98 (d, 211), 6.78 111), 7. 2H), 7.18 (m 4H), 7.27 (m

7. Awithont firther pyrifieatiom 'H (Mfl(,t400 ) 85209@(&03154 020(d3

ZC;I’é gSéO 8%@3@8&%%)@90@&8; ol - (3R) - (4-chl oronhenvl) - but anoat e

(42) Follow ng the procedure of Exanple 6 and replacing conpound (9) wth
conmpound (41), the product |n |ts protonat ed aC| d formvvas obtained as a
pai r of di asterorﬂtepﬂ' 10y : B 8 8.02 (d,

; ‘ ; ):

P13 750 1 ki ol g S e Gy ™ 2/50"(m

1 2.1 [
ag/} d waic I{éé)%l(%elrﬁ%l e tg%gga I'\slggprt}%l@gi('fﬁ%ahe |%g8#§§f%€e% %%n&%m%?gi ga;rL;)XgnldC
t hen addiotdrymesof: mqudﬂdlﬂ(é’ﬁudéLclﬂoroformatel@&)mi quahtitativé gield] @hivshn.  The

sol vent wa noved b oh|I zatign to ffordthetltle conmpound (42
Exanpl ¢ Hed iHHaRER, Ko Wit hrthes ontifoation. T NMR (EBCL, 400 MBS (42).

4-f(1-Pi ( - (4-chl oronhenvl) - but anoat e
Step A séf?ﬂéth%’r% Q%%g')ﬁ‘@?@ @%%% onate (44) To a stirred
solution of ethanethiol (1.23 m, nmol ) and triethylamne (2.93 ni,

21.1 nmmol) in CH2C 2 at_O C was added 1 chI or o- 2- et hyl propyl chl orof onnat e
(3.0 g, 17.5 PP i Biviatoyloxvisobutoxylearbonylexy] elaimide (47D nmin. at 0 C,

d then th \ ' CHRG d i vel
Mh d ure ToOR SR O oSt ei@@reqam%m@ee@%@ Ater
concent r@gHhClR al 0°C Wa§ hdiddns @huﬂamcaoﬁﬂnoﬁwme%aob bhleofbrnTate {49} in

t hi ocarbonate (44) was obtai ned, and
CH,Cl,. The resulting reaction mixture was stirred at 0 °C for 1 h, then was washed

successively with water, dilute HCI and brine, then dried over Na;SO,. After removal

of the solvent in vacuo, the crude N-hydrostuccinimidyl carbonate (47) was
obtained in quantitative yield, and was used in the next step without further
purification.

Step E: Sodium
4-[(1-Pivaloyloxyisobutoxy)carbonylamino]-(3R)-(4-chiorophenyl)-butanoate

@3)
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% HC], extracted with ethyl acetate, washed with brine, and dried over
anhydrous Na;SOy. 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. "H NMR (CDCls, 400 MHz): 5 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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used directty=tmtte=meXr—step W thout further purification. 'H NVR (CDCL13i
400 MHz): 8 1.05 (t, 6H), 1.35 (t, 3H), 2.17 (m 111), 2.90 (g, 2H), 6.33
(d, 1H). Step B: O (1-Pival oyl oxvi sobut oxv) S-Ethyl Thiocarbonate (45) A

m xture_of (44 936 ng, 4.76 mmol ), pivalic acid (2. ) and

N, N- di i‘é’B&P‘f?M‘é{‘hw amine (2.40 g, 23.8 mml) was sti?‘?@@%‘@}"}é’mor f our
days, and the reaction was judged conplete by 'HNVR The reaction m xture
was cool ed The caboryliersery wasdonvartet talié dodiiesl sdlEby\@Rbolwaéein MeONet her, the

et her phastqu;?/as washed, successively with water, aqueous NaHCO3, and bri ne,
then dr{Gymdyepd thenaddibionof aqueoys €P 60 Yt sonwation fordOdBiad Na2SO4. After

rotary ' L Rl I ' - et hyl

t hi ocar%ﬁ%ﬁ%ﬁ r%@&?ﬂ?ﬁ’e@%ﬁ%ﬁ#@a %%%égﬁg#@wgﬁéﬁused in the next
step wthout further purification. 'H NWVR (CDC13, 400 MHz): S 0.96 (d, 61D,
1.21 (d, 911), 1.30 (t, 311), 2.03 111), 6.65 (d, IH. Step C

(1- Pi val oyl oxvi sobnt oxv) Chl (ﬁmlﬂrﬂ < A solution of (45) (4.76 muol)
in CH2Cl2 s BS 11 f; :‘A‘ _bgmﬁloheunder N2 for
10 m n, e 0 - S oee 3 S CH~TTE vacuo to
afford the crude chloroformate (46)(48n quantitative yield, which wused in
the next step without further purification. 'H NVR (CDC13, 400 MHz): 8 1.00
(d, 6H), 1.2Boligyingghe procednsesafExample 39nd replacing pivplic geidvith

N ycir By BIFER KGR B R R Ko 6 R o) BN 5" 10"0°C s
added aCBay| 460 MHz):0b @'gg'oqgh,qﬁ);t hes ﬁ?mﬁ 198 (g{,q}g,r zrg%] gmé %ﬁ), Jigs CH2Cl 2, The

resulting reaction mxture was 'stirred at 0 Cfor 1 h, eh was washed

success(melH), 721 mpaHr3.5243 128 t(m, BE), 4680(nyrliEhe6.51 1 H); 74@ (my2H),Na2S04. After
renoval f t SOJV I n 0 e crude N hydroxysuccini mdyl carbonate
(47) mgzgtgﬁ‘tgﬁ?leﬁsi@%hﬂ{ﬁ%@;h% reld, and was used in the next step

wi t hout furt ik iehtd %bq! : som

4-f (1- Pival oy %%‘P%}%l&taggy %re;croggﬁﬁatrgﬁ%o - %al%tzy gﬁfog?%%%lgnh\;[?wwt anoat e
43 To a(k5 ml)edd ehatdibon of agidoas NaHED;(1 gq.) &ithSonivation ford OhaiNCO3 (394 ny,

4.69 ' t dded | uti f 4.69 ) i
acet oni % ch{']en\ﬁ?p@g rremV\o/avSed%ngopﬁlizsa?iog to afford the( tél}t{e? co(mpoundnarg). ) in

g
'

Example 41: Sodium
4-J(1-Cyclopentylcarbonyloxyisobutoxy)carbonylamino]-(3R)-(4-chlorophenyl
butanoate (49)

Following the procedures of Example 39 and replacing pivalic acid with
cyclopentanecarboxylic acid in Step B afforded the title compound in its acid form.
*H NMR (CDCls, 400 MHz): § 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 NaHCO; (1 eq.) with sonication for 10 min.
The solvent was removed by lyophilization to afford the title compound (49).

Example 42: Sodium
4-[(1-Cyclohexylcarbonyloxyisobutoxy)carbonylaminol-(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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resulting reaction mxture was stirred at roomtenperature for 1 h, then
acidified to pH5 with 10%HC, extracted with ethyl acetate, washed with
brine, and dried over anhydrous Na2SO4. The sol vent was renpved in vacuo to
af ford (YWR2M¥Q¥6DHr oduct, which was purlfled by prepaRGR/US2904/27398 to af ford
146 ng of the product inits acid form '"H NWR (CDC13, 400 MHz): S 0.88 (m

611), 1.145NIR (Gbl REZ) & 4 . 3.27
2113, 3.42 (m 1H) "4, %3 (t, ﬁglb;(m’%}gs %%m‘zﬁdi 2@3@@%’3’ VS ((Eg]l)
mz 412.130), QNDIQG 2H A1 391 (BFS), mgmslm:'wsas(mam)pzmm, 1H)3.2%fnyoxyl i ¢ aci d

Bl 1 or2FDh 523 o BTG TR, i 4P .M Ao M2 5 e sol ven
was rermqjgggb,p&@gqgw Hg-at ion to afford the title conpound (43). Exanple

40: Sod
4-f(1-Pr oaano’ﬂl&mvbm«yhuhmﬂﬁasanbmﬂpd&mﬁhembdmﬁﬂa&t(wmkdommMéGN but anoat e

(48) Follo cedupes of 39 and replacing_ pivalic acid with
pr opi oni Sa%iﬂgrf% Bonp %ﬂ‘@%@?ﬁgg&’a 6%Batl‘?¥@f§8§€?d form 111
NVR  ( COfge3o m 111), 2.33 (m
2H), 2.64 (Wgﬁ%wﬁnygd%%fwn@%?%f%&%%ﬂe p°ifn§gs‘i)m 1H, 6.51 (d,
1H), 7.12 (m 2H), 7.27 (m 211). MS (ESI) mz 384.10 (MH). The carboxylic
acid was converted to the sodiumsalt_ by dissolutionin MCN (0.5 nL) and

t hen addition of aqueous NaHC&!a{ﬂPl%‘lﬁ: sonication for 10 min. The

sol vent V2 hE | ' nd (48).
Exanpl e
4- F(1- Cvcl opent yl car bonvl oxvl som‘&%! @giponvl am nol - (3R) - (4-chl oronhenvl ) -
but anoate (49) Followi ng the procedures of Exanple 39 and replacing pivalic
acid wwth cycl opent anecarboxylic acid in Step B afforded the title conpound
inits acid form '"H NWR (CDC13, él@%)AMMOM(m 6H), 1.53-1.98 (m
9H), 256274(m 314) 331(m (m 1H) 471(m 1H), 6.49 (d,
1H), Dléthox ovh , chidro car boxylic

aci d was convert q J ' | t i .5 nL) and
t hen addition of aqueous NaHCC3 (Lw@ sonication for 10 min.

A suspension of compound (8) (230 mg, 0.528 mmol) and cesium
2,2-diethoxypropionate (233 mg, 0.792 mmol) in DMF was stirred at 40 °C for 1 h

then cooled to room temperature. The reaction mixture was partitioned between

ice-water and ethyl acetate, and the organic f)hase was washed with brine, dried over
anhydrous Na,SQy, and concentrated in vacuo to afford the 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)-carbonylaminoj-(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 (CDCl;, 400 MHz): & 1.20
(, 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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lyophilization to afford the title conpound (49).
Exanpl e 42: Sodi um 4-f
(1- Cycl ohexyl car bonvl oxyl sobut ozy) car bonl am nol - (3R) - (4- chl or ophenvl) -
but anoate (50) Followi ng the procedures of Exanple 39 and replacing pivalic
aci d wiwe 2005916Bexanecar boxylic acid in Step B af f or BeHUSHE4A383% " conpound
inits acid form 85 WD 2005/019163 PCT/ US2004/ 027330 'H NWMR (CDC13i 400
MHz): 8 0.89 ic abi : , 1.70 (m
211). 1.89 %ﬁg%af?‘)l@hzc %%@%?n‘{mﬁ 1%%““2&%%%%@ fﬁ%?’}gl.s%'blﬁé%( mll\ff@ 3.29 (m
2H), 3. ﬁBsp&y)anm;henzaduﬂiqnmf.aqueomN)aHC@;z(& eqwithisbpjcatiod for(1ddnin2H) , 7. 24 (dd,
2H). M54 (ESI) mz 438.1 <. .The carhoxyl.jc acid converted to the
sodi um ggﬁg §°§B‘%Pta\’a§§8‘r18¥"‘rdo4‘?§%%B@G}m?%@“ﬁ@ghhﬁC?IHBWN\KS@H-i on of aqueous
NaHCO3 (1 eq.) with sonication for 10 mn. The solvent was renoved by
| yophilization to afford the title conpound (50). Exanple 43: Sodi um 4-f
(2, 2- Di et hoxyur ouanoyl oxynet héxampled¥: Sedittmmi nol - (3R) - (4- chl or oohenyl ) -
but anoat g, ; A B 4
(2, 2- Di eFRSRREOASYRERZOYIOX XML ROIRIN-Go¢ SR
but anoate (52) A suspension of co (8) (230 ng, 0.528 mmol) and cesium
2, 2-di et hoxypropi onate (233 ny, O° ) in DMF was stirred at 40 Cfor 1
It then cooFeliowingthosameproesduresiof Exainpler3@autt replacimgt ur e was partiti oned

between, |ce-water and ethyl acetate d the organic pha was washed with

bri ne, &%&o—ﬁ@gﬁhy&wﬁp%gofmthg TQ) )élrﬁh?%f’\l@ﬂmgw égé%gt 0 ztffor\élvI t he
d - whi:ch: i £i . , i Li qel , el uti

ot o B placinliBigalic R it plandiach in b BHARCASANY 88 hbbEM S = 11"

(52). ' is bbiRfGreEDCEBNMRQCHIGL), 40BMHZ)S S 2.6D7(dd{ TH), €190, (dd, B3), 6183 (@) . 2. 80 (m

1H), 3.33-3.58 (in, 7H), 4.99 9 n, SI_Ii)l), 5. 7511{5, 211), 7.08-7.29 (m 911).

Step B: 280, 3.3 (hém, lI-i), 3.83 (s, 3H), 5.24 (m, 1H), 5.87 (s, 2H), 6.88 (d, 2H), 7.09 (d, 2H),

4-j (2. 2@@@,{%‘9’5%?8%?%%%%4%‘{?8&- .m' nol - (3R) - (4- chl or oahenvl) -

hanylamingl-(3R)-(4-¢hloyophenyl)-butan, ny1)

but anoal7 |
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 (53).

Example 45: Sodium

4-](Nicotinoyloxymethoxy)carbonylamine]-(3R)-(4-chlorophenyl)-butanoate (54

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 nicotinic acid in Step B afforded the title compound in
its acid form. "H NMR (CD;OD 400 MHz): 5 2.55 (dd, 1H), 2.70 (dd, 1H), 3.29 (m,
3H), 5.90 (s, 2H), 7.19 (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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__Fallowing_the _procedure of Exanple 6 and replacing conmpound (9) with (52)
afforded the title conmpound in its acid form 'H NVR (CDC13, 400 MHz): 8
1.20 (t, 614), 2.59 (dd, 1H, 2.69 (dd, 111), 3.31-3.61 (m 711), 5.15 (m
111), 5.76 (s, 211), 7.11 (d, 2H), 7.26 (d, 211). M5 (ESI) n/z 430.14 (MH
86 WO 200206513463 PCTI US20041027330 The carboxyl i c agcw/usamespomserted to
the sodiumsalt by dissolution in MeCN (0.5 nL) and then addition of agueous
NaHCO3 (1 eq.) with soni catl for The sol vent was renoved by

| yopbi lization to afford the ’P‘P@leégngé@ﬁ@ (51). Exanple 44: Sodium

4-f (4- Vet ApeCveRmeat ' 25 4cma}ﬁﬁ@@:nvl) but an
Date 53 oW ng the sane proceures o rrp ut replacing

1- chl or o- 2- net hyl propyl chl or of hutaspatef3}h chl or omet hyl chl orof onnate in

Ci e compoukgt A e Sk Fobefior gl St SiB8hE 1) 872 60 (da, 1r) |

2.70 (ddrchldrb-,z-xﬁetﬁzl{‘:ipyl cﬁld}ofoﬁnﬁQw&mcthiléﬁxeth &ﬁor()eorm%iéah A4 (m 1H),

5.87 (s, 2H), 6.88 H, 7.09 (d, 2 d, 2H), (d, 211). M5
(ESI) mand replacng pi acmmtb&y@opeptamc J@llmglddDMB@dfOrdﬁdtﬂm sodi um sal t

by dissglution (0.5 nL) and then addition of aqueous NaHCO3 (1 eq.)
wth soﬁllﬂgﬁ?%%mﬁ “f&%ﬁ * The solvent was renoved by |yophilization to

afford the tirht eaxsafsﬁwmh wastonvert@e!the $bdiur®eakt B{dissolution in MeCN

4-f (Ni coti novl oxy t’hoxv) car bonyl am nol - (3R) - (4- chl or ouhenvl ) - but anoat e (54)

EOLLIO\(,)Mr @ wtlo 20d 0 o r fe W E(13q)lmthosr?;aa'fdr?aonIﬁqg.llormmormate in Ste
A and ﬂ@ﬁf&g?ﬂé"% 9‘%7’?& B&PW% Gﬁ tg ﬁ@? 8°IPBX‘§GZ§5g forded the P
2 70" ( GAVIR(PB-OD AgORTERS: 5 1'% [y o L SERH RIS R AP 3088 (G 113

8. 35 (d3H)SIGL (2R, 1261(m4E). M3 (B8 ol IBTISLIM- S (ESl) i 40311 (MeH) +.
The carboxylic acid was converted to the sodiumsalt by dissolution in MeCN
(0.5 nL) and then addition of aqueous NaHCO3 (1 eq.) with sonication for 10
mn. The solvent was renove hili.zation to afford the title conpound
T I Rambié W 5bdiGA

4-f(2-Furoylo ethoxv)carbonylaminol-(3R)-(4-chlorophenvl)-butanoate (5

. 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 2-furoic 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 NaHCO; (1 eq.) with sonication for 10 min.
The solvent was removed by lyophilization to afford the title compound (56). 'H
NMR. (CD;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

Example 48: Sodium
4-[(2-Thienylcarbonylo etho; bonylamino}-(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.



WD 2005/ 019163 PCTI US20041027330 Exanpl e 46: Sodi um

4-f (Cvcl opent vl car bonvl oxvnet hoxv) car bonvl am nol - (3R) - (4- chl or ophenyl | -

but anoate (55) 1Followi ng the sanme procedures of Exanple 39 but replacing
1- chl orQ-2- et propyl chloroformate with chloroneth mate in
Step A‘ggﬁa‘;@égﬁ%{gci ng pivalic acid with cycl opent anecéFE@gé@"@Iﬁ@ din Step
B afforded the title conpound in its acid form The carboxylic acid was
converted t oThtearbaxjilicracgiwas mvwaﬁolm&sodnm salivieyClissql0tion niMeGNd t hen

s 1 onthSrLS g5 (R RRiiones saceds Natloch (1 o) i sSnisafipe dnd0miay 111 AR
5H) 5. Syl i reoVegt by Dozt o et iud Bhmodn T B sl 0 47

Sod| um NMR (CD;OD 400 MHz): & 2.39 (dd, 1H), 2.52 (dd, 1H), 3.30 (m, 3H), 5.80 (AB q,

4-f (2- Fur oyl oxvmet hoxgécar bonyl am nolmy£3Ré (14 chl oy ophenvl) - but anoate (56)
Fol | owi AE:t/RkS (&b 38D)p7-80 )y MIS (ESDmyz 41337 MtNadpl aci ng

1-chl or o- 2- net hyl propyl chloroformate with chl oronmethyl chloroformate in
Step A and replacing pivalic acid with 2-furoic acid in Step B afforded the
title conpound in its acid fEdmpldds: Sedilk@x<y! i ¢ acid was converted to the
sodiumsalt by di ssol utlon |n I\/E(g\l 0“'5"&') and then additi on of aqueous
NaHCO8 ( 4-HEhenylacetoxsaméthaxy)oarhonylang 34chl puyl)-hatancateoved by

| yophilization to afford the t|tIe rrpound (56) 1H NWR (CD30D 400 MHz): 8
2.37 (dd, 111), 2.52 (dd, 1H), 3.29 311), 5.77 (q, 2H), 6.61 (d, 111),

7. ng l(?4;3“")g%%?vﬁﬁ]g%saﬁlﬁmceau@ofﬂxaﬂ'ﬁﬂeﬁﬂﬁtfﬁ%ﬁciﬁg" z 379.99 (MW

4-f (2- T&wblwrb-éand:tbyiptawi/ddbtﬁmygawwﬁbnhlbmmmylnbm&(mmtdih&mpphenvI ) - but an

12Chi or BRUISRBE BT PO POl Aaac g 11 SIEh PR e YERI or of or mat e i n

Step A ﬁgﬂo a Lad fhipyal ic acid with tbiophene-2-carboxylic acid in Step
B afford %?ﬂgt gog%ﬂrrpoundlnlts acid form 88

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 (58). 'H
NMR (CD;OD 400 MHz): § 2.38 (dd, 1H), 2.51 (dd, 1H), 3.29 (m, 3H), 5.61 (AB q,
2H), 7.24 (m, 9H). MS (ESI) m/z 403.91 (M-H)".

Example 50: Sodium
4-[(3-Methylbutanoyloxymethoxy)carbonylamino]-(3R)-(4-chlorophenyl)-butane
ate (59)

Following the same procedures of Example 39 but replacing
1-chloro-2-methylpropy! 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 NaHCOs (1 eq.) with sonication for 10 min.
The solvent was removed by lyophilization to afford the title compound (59). 'H
NMR (CD;0D 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 q, 2H), 7.23 (m, 4H). MS (ESI) m/z 394.03
(M+Na)".
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WO—20057 019163 PCI7 0520047 027330 The carboxylic acid was converted to the
sodiumsalt by dissolution in MeCN (0.5 nL) and then addition of agueous
NaHCO3 (1 eq.) with sonication for 10 mn. The solvent was renoved by

| yophi | i Z&'&)'z? /(hgl@fford the title conpound (57). 1H N¥RTfRR/2A MHz): S
2.39 (dd, 1?5 2 (dd, 111), 3.30 (m 3H), 5.80 (AB g, 2H), 7.16 (m
511), 7.80 (m 2H). M5 (ESI) mz 419.77 (M:Na)+. Exanple 49: Sodium 4

[ (Phenyl acet oxyrret hoxv)car bonylﬁmmpleS(l:B&g_l_&m chl orouhenvf but anoate u
FoIIovmng4t 5 lur es,. ; ~

1- chl or o- Z=1rets ’ o0 ety e Ot O L

Step A and repbn@wmﬂmmdﬁometﬂimmee@]@c@gl din St ep B af f or ded
the title conmpound inits acid form The carboxlyllc acid was converted to

the sodi u&r@&rr&%gae@vmmhl@mfpmmmh chivromethy! chleroforarateinditen 8n of

T I d
by | yophi RS Spsfpeiavaicrl iR BuEfb n5d 1 Ssn i afordes e Qieit B0 Loo
MHz): S 21@801(1%111) 2.51 (dd, 111), 3.29 (m 311), 5.61 (AB g, 2H),
7.24 (m 911). MS (ESI) mz 403.91 (M 1P -. Example 50: Sodium 4-f

( 3- Met hvl but andhe catpexyliccacid was eamvertedriorthe sq@mwmbykﬁmhnmwwcbht ano ate

et or o S0 AR R PR RSP ER C 0 RR BB PO e 1 1

Step A amHekSRbRGWATeRbYed by-lysphiflzaonlio hifondahetitle caﬁg%%) ely B af for ded

the title conpound in its dcird form The carboxylic S converted to
the sodi ulNMRI(CDa@D09kiz):i &r0.9In(t\BHN1. 36Qn521=m,)1 $5(b, CHR 2.3 2Hpn of
aqueous NaHCO3 wi th sonication for 10 min. The solvent was renoved

by | yophl 2;4:Za(m,gH),t235 (m.ovH), 8136 (m, BH) S¥hirRiadRi:9)22 (my 4HvME EIDD 400

|sz) M#Ptﬁjﬁ@« 03 (m 1H), 2.19 (d, 211), 2.53 (m 1H), 2.70 (m
329 Nako (AB q, 2H), 7.23 (m 4H). MS (ESI) nfz 394.03
(M+Na)+ 89 WD 2005/ 019163 PCT/ US2004/ 027330

Example 52: Sodium
4-[(Cinnamoyloxymethoxy)carbonylamino]-(3R)-(4-chlorophenvl)-butanoate
(61)

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 cinnamic 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 NaHCO; (1 eq.) with sonication for 10 min.
The solvent was removed by lyophilization to afford the title compound (61). 'H
NMR (CD;OD 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 (ES)
m/z 440.14 (M+Na)".

Example 53: Sodium
4-[(3-Phenylpropionoyloxymethoxy)carbonylaminoj-(3R)-(4-chlorophenyl
butanoate (62
~ Following the same procedures of Example 39 but replacing
1-chloro-2-methylpropyl chloroformate with chioromethyl chloroformate in Step A
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Exanpl e 51: Sodi um

4-f ( Pent anovl oxymnet hoxv) car bonvl am nol - (3R) - (4- chl orophenyl ) - but anoat e ( 60)
Fol | owi n a procedures of Exanple 39 but replaci

1-chl or 0%552@‘}5%’;’/{%? opyl chloroformate with chl oronet hyl Pg'ﬁflug%og /gzr?rse?t ein
Step A and replacing pivalic acid with valeric acid in Step B afforded the
title conmuireplacing pivalicaciddwitio ditydrbbimnamichaeidyini StepBiafforder] thetitler t ed to t he
sodi um sal t b‘maj.ssol ution in MCN (0.5 nL) and then addition of aqueous
NaHCO3 (1“3’8?‘%/ iR 1S aeiif®®i on for 10 min. The sol vent was renmoved by

Y0P |1 221 0nocdbl i il oS Vogh bt MBI GEER 00 M) 8

0.91 (t, 311), 1.33 2H), 1. , 2H), . t, , 2.42 1H), 2.56

SEIETEIIN o et o I o N LI I
M+-Na) +. | 52: Sodi e e .

O e TSttt 326 sezmotsinmon lyoRtilization o afford b GHesARRRIRSiDn Bt

Fol | owi ngh}ihg (ﬁﬁ?ﬁ' I r [

1- chl or o- rreﬁ?@%%?l ¢ 'ﬁgﬁr(%’?femwiég%%‘ﬁﬁ%pbﬁngkK@Fﬂgﬁ%grgf%l}nﬁate in
Step A ahd9 (:ap3Hy;i5SES (3) ), 721481, SHN MS ESHywE 442d -+ Na)St ep B af forded the
title conpound ilfr?; its(@azgfﬂd foﬁ(m WThe (gaar boxylic a(g/ild was converted to the
sodiumsalt by dissolution in MeCN (0.5 nlL) and then addition of aqueous
NaHCO3 (1 eq.) with sonication O, .. The sol vent was renoved by

| yophi l i zation to afford the ti'itf’ﬁ%@‘l’g'%ﬁg]ﬁ%‘—‘&'—‘esl). 1H NMR (CD30D 400 MHz): S
2.39 (dd, 4J0IMetiyIbBtandylokimblhox$)caPbdiaminbl-(3R)-{2ckid0ForhenyBbtand - 49 (d,
111), 7.2 m ., /. m o , : (ESI)

m z 440.14 (M+Na) +. Exanpl e 53: Sodatef63)

4-f (3- Phenvl pregi onovl.oxvimet hox ar banvl am.pol - (3R) - ( 4- chl or ophenyl ) -

but anoat e (62)ﬁ@%ﬁ%@&ﬁé’%‘aﬁéﬁPg@wﬁségg’wf?)?ﬁ%fge 39 but replacing
1-chl oro- ?—cm&i'dlylrﬂétﬂﬂg{'o hélorofshiatd With\ehilbrotid Ryl @iRirbformeatelin Sepox mat e i n
Step A 90 WD 2005/01 .183 PCTI US2004/ 027330 _éﬁ%l repl aci naup_i %I ic acid with
di hydr oci #daaplaciagiptvalia agideyittB2-aretiydbntprie arid in Step B affordedithg title i t s aci d

form

m v .

compound in its acid form.

The carBoxy]ic 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 (63) as a pair
of diasteromers. "H NMR (CD;OD 400 MHz): & 0.87 (dt, 3H), 1.08 (dd, 3H), 1.44
(m, 1H), 1.60 (m, 1H), 2.36 (m, 2H), 2.50 (m, 1H), 3.29 (m, 3H), 5.60 (AB q, 2H),
7.21 (m, 4H). MS (ESD) m/z 394.04 (M+Na)".

Example 55: Sodium
4-[(1-Cyclopentanecarbonvloxybutoxy)carbonylaminol-(3R)-(4-chlorophenyl
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%),
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The carboxylic acid was converted to the sodiumsalt by dissolution in MeCN
(0.5 nm.) and.then addition of aqueous NaHCO3 (1 eq.) with sonication for 10
mn. The_solvent was renoved by |yophilization to afford the title conpound
(62). ' HWRRSONEID 400 MHz): 8 2.39 (dd, 111), 2.52 (dBCTAANH0T3YW (¢
2H),,2.88 (t, 21), 3.29 (m 3H), 5.58 (s, 2H), 7.21 (m 9H). M5 (ES!) mz
442. 14 ( Mwhigh-vas sedipl the béxt spdvitivut further purification. 'H NMR (CDCls, 400

4-f (2- Met hvl but anovl oxvnet hozvécar bonvl am nol - &SR (4chl orophenvl | - but ano
ate 63 FoMHz) A§-351E 3-S5 (me HKr2M @, 2H)a6:30 but replacing

1-chl or o- 2- net hyl propyl chloroformate with chI oronet hyl chloroformate in
Step A and replacing pivalic acid with 2-nmethylbutyric acid in Step B

affordteddt[le Elh t|eStgpmm_Di(IutHlﬂrdbmogFStmﬁlgl’I!'hio'Ehﬂwcfn&t@%!' ic aCId dt \Avas

CGa1 1 on of  aclleaseliepoanetagl §I-SRLI24S Mol REhtedilaingi(h3 she <ol vent
f

o oA Bl BEERE B DR B e bl (6 AL 3 5 2,05

1.44 (mCHMn ITrekiltin f&ch&ﬁ&tﬁ@wz@h&m@fo’i%(ﬂﬁha&WC thedWasm 3H), 5.60

(AB g, 2H), 7.21 (m 411). ESI) mz 394. 04(|VHNa)+ Exanpl e 55: Sodi um

4-f (1- Q/cweqbadsmequbbwwhoxa}@u e;—KﬂthtnanTMrgmph@wwm@edphenvl | -
but anoate Ste obyt.v! | or of or.nat e a i on of triphosgene
(4.94 g, ﬁﬁ@ﬁ?‘ﬁsﬁﬁgb %&eﬁ} o i gaqyoggecrgfeé)sm NSH Phydr ous

et her (30.5’-@&}'1ﬂﬁochb9n‘£@5(6€}j€§e}i’) gngsQ)bfbiheﬁ,oa:Wus%du@c tﬁaﬁéﬁtségor)w se. The
resul ti ng suSpensi on was StII’I’ at 0 Cfor 30 mn he reaction m xture
was fi | t ewithout arthey purifipatibno f HOSMR: (€DxCls) 400 MHmp 5 0061 3K 4.34dncent r at ed
on a rotary evapor at af fordin thetltle hl orof ormate (4.38 g, 62%, 91
WO 2005/ Oi%héé%@ﬂﬁ%ﬂ)%(%Q%@% T Gs@-in the next step without
further purification. "H NVR (CDC13, 400 I\/Hz) S0.95 (t, 3H, 1.51 (m
2H), 2.04 (m 2H), 6.30 (t, 111). Step B: O (1-Chl orobutoxv) S-Ethyl

Thi ocar bOﬂaSﬂep(@ﬂ)éir# dpehtiinefirbohyRkiWiteky) S2E thyl Thigéarbddae (67! ) and

triet hyI am ne ,&mlxture o£(66) (1.33
g, 6.76 mmol) and cyclopentancarboxylic acid (1.30 g,
10.1 mmol) was stirred at 75 °C for five days. The reaction was then cooled to room
temperature and partitioned between water and ether. The ether layer was washed
with brine, dried over anhydrous Na,SO,. Filtration then removal of the solvent by
rotary evaporation gave the title thiocarbonate (67) (1.62 g, 86%). "H NMR (CDCl,
400 MHz): & 0.95 (t, 3H), 1.20-1.85 (m, 15H), 2.68 (m, 1H), 2.82 (m, 2H). 6.84 (t,

1H).

Step D: [(1-Cyclopentanecarbonyloxybutoxy)carbonyloxy] Succinimide (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) chioroformate 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
CHQCIZ 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,SOQ4. 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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30.7 mml) in CH2C12 at 0 C was added chloroformate (65) (4.38 g, 25.6 mol)
in CH2C12. The resulting reaction mxture was stirred for 10 mn at 0 C
then was washed successively with water, dilute HCL and brine. The organic
phase wagodeiseiebver anhydrous Na2SO4. After concent rBETER0040X73000 t he
crude O (1-chl orobutoxy) $S-éthyl thiocarbonate (66) (3.99 g) was obtained,
and used directly in the next step wthout further purification. "H NWR
(CDC13, 400 MHz): 8 0.96 (t, 3H), 1.34 (t, 311), 1.50 (m 211), 2.00 (m
2H), 2.90 (m 211), 6.47 (t, 2H) . StepE:So !g Q/clonentanecarbonyl oxybut oxy)

S-Ethyl Thiocarbonat e (67) A m xture_of and

cycl opentEieNCORENEINELATDONYIOXYOULOXY )¢ -‘—~-’-‘-- 91-(3R)-(4 OPe C for
five days. The reacti on was then CB {a‘iﬁlafe 6hpPom terrperature and partitioned
bet ween water and ether. The ethe washed wth brine, dried over

anhydr ous NaZ'BQésollﬁubhbﬁRl-mldféleGSM Qmmﬁaol)hﬁdmmi(mgm otary
evaporatlon gave the title thiocar bonate (67) ( "H NWVR (CDC13,
400 MHz) 3.848 pumepd) inywaten apyroom temperatyes e ad sols_me@og (ﬁs)i Omg, 82 (m 2H).

Succi i nPded i tRetdnitite nf%ﬂ%%?%ﬁ%é%%%%ﬁpMﬁ*&ﬁr%%;’xzi 0 C
was treateffperinirs, théniivhs Boidified/te pHAEwit 162 HCL and exdtrazesd withiediey N2 for 10

mn, then the reaction mxture ~was concentrated to_dryness |n vacuo to

af ford castate. The comhingsbonganie phassavasvashedswith hyine and driest overnt e i n

added t oot ﬁf‘i@fﬁﬂds%; Wil reh i P BeVpR 3okl (e TR 20 our i i ne
(128 probbwien wasnpnnﬁm%?epafauoe DC/NB % B3t Bl fsic bthgATeSt or ed at 0

C for then was washed wth water, dilute HCl1 and brine and dried over
Na2SO4. Mmmundmpauoﬁﬂmasmmms(ﬁ%maaﬁ%)the title N-hydnmxysucc nim dyl

b t 68 { t th
subsequent - ot T GREPHIE Pt whthon et B sofpml v @&ﬁi‘fifg%‘m@?%g“ e
PCT/ US2 0@4&2)231%@611 dAforrof RARLMNIHCO; (1 eq.) with somcatlon for 10 min.

441( 1- Cvcl ooent anecar bonvl osvbut oxv) - car bonvl am nol - (3R) - (4 chl oroahenyl ) -
but anoat solyet was meed@lydympinhzﬁoﬂtdaﬁdrdﬂmﬁt@@ﬂmmd:{@2 "H¥MR and NaHCO3

Eggf (”gb@@%%o%) £ 0% & b 190 M ST RUES to BE%E T fo SO 1T O O
1H), 2.52 (m, 1H), 2.70 (m, 1H), 3.29 (m, 3H), 6.59 (q, 1H), 7.22 (m, 4H). MS (ES])
m/z 448.7 (M+Na)*.

Example 56: Sodium
4-[(1-Cyclohexanecarbonyloxybutoxy)carbonylamino}-(3R)-(4-chlorophenyl)-
butanoate (69)

Following the same procedures of Example 55 but replacing
cycloﬁentanecarboxylic acid with cyclohexanecarboxylic acid afforded the title
compound (69) as a pair of diastereomers (596 mg). 'H NMR (CD;0D, 400 MHz):
3 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 S5 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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2.749 mol ) in acetonitrile. The resulting reaction mxture was stirred for
1 h at that tenperature, then was acidified to pH 4 wth 10% HCl, and
extracted with ethyl acetate. The conbi ned organi c phase was washed with

bri ne a% shok618ver anhydrous Na2SO4. Filtration andgraosuedoassot he
sol vent in vacuo gave the crude product, which was purified by preparative

Idrcjag/tser M}ﬁrf%%gelﬁgm %é/t;)i g)i'?@ %I'g?%%bt l eéﬂgénﬁoaﬁésu‘g@ﬁégﬁ é 0 t he sodi um

salt by | CEJIS ﬂ%: drtron of aqueous NaHCG3 (1
eq.) w tﬂsfsgﬁr C t?g%(%]orﬁs m n. q@@ was renmoved by |yophilization
to afford the title corrpound(64) HNI\/R (CD3CD 400 MHz): S 0.92 (m

3H),1.36 (m 2H), 1.56- 87(m 10 241(m 1H), 2.52 (m 1H) 2.70 (m
1H), 329(m 3H), 659(q 1 : I\/S(ESI) mz 448.7 (MtNa) +.
Exanpl e , : e (71

4-1(1-QyC M hhenvl | -

but anoat e FoIFodwwngmbeamepchdM§dLEmphéSﬂ!wraplacﬁ§ but repl aci ng
cycl opent anecar bog¥>| ic,aci,d with cycl ghexanecar boxyl ic acid _afforded the

t|tIe %l%&f#‘hhﬁz@?a‘g@eﬁe@ﬁeﬂt@t{bﬁg@mmmd(ﬂ)m (CD3OD, 400

(m 119 P O%agt‘ﬁrﬂr%(l@ 8 (hNRgg i Gop it £'07ok. 0™ 5 sty !

Mz 462.( (hn,ﬁ%)annh m5§H)~°333’S fiﬁHZ}B 3.50 (m, 1), 5.32 (br.m, 1H),

41(1- Hexanov ‘oxvbut oXxV) car bonvl am no hl or oahen |)- but anoat e 70
FoI | owi rfy8Q (e 3HnB2p (e 2H) 740 G, lEDaﬁfz!ﬁ mmthSr(Eﬁr)aurz 6.10

cycl oper@f arboxylic acid with hexanoic acid afforded the title conpound
(70) as i'r of diastereoners (894 ng). '"H NMR (CD30D, 400 MHz): S 0.92
(m 6H), 1.31 93 WD 2005/019163 PCTI US2004/027330 (m 6H), 1.55-1.70 (m
411), 2.64 (m 2H), 2.40 (m 113), 2.53 (m 113), 3.30 (m 3H), 6.61 (m
111), 7.22 (s, 413). Ms (ESI )Erxtmplh"ﬂ) Sﬁdi Na) +. Exanpl e 58: Sodi um

4-f (1- Benzoyl ar bonv am noI o H: but anoate 71
Fol | owi ngFHk ANV IO MO R CARDORY A 3 : s

cycl opent anecar boxyl ic acid w t h bewr c aci d afforded the ti tI e conpound
(71) as a

Following the same procedures of Example 55 but replacing
cyclopentanecarboxylic acid with isobutyric acid afforded the title compound (72) as
a pair of diastereomers (70 mg). 'H NMR (CDCls, 400 MHz): & 0.92 (m, 3H), 1.14
(m, 6H), 1.35 (m, 2H), 1.68 (m, 2H), 2.48-2.72 (m, 3H), 3.25-3.52 (m, 3H), 4.73 (br.
m, 1H), 6.65 (t, 1H), 7.11 (d, 2H), 7.25 (d, 2H). MS (ESI) m/z 422.14 (M+Na)".

Example 60: Sodium
4-[(1-Butanoyloxybutoxy)carbonylamine]-(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), 540
(br.s,ylH), 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

cyciopentanecarboxylic acid with acetic acid afforded the title compound (74) as a
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pair of diastereonmers (100 ng). 113 NMR (CDC1l3, 400 MHz): 8 0.71 (m
313),1.14 (m 2H), 1.48 (m 2H), 2.72 (m 213), 3.35 (m 2H), 3.50 (m
111), 113), 6.80 (m 513), 7.22 (m 21), 7.40 (m 111), 7.75
(m 213)%&(’@%‘? mz 456.10 (MtNa)+ Exanple 59: SodGIAjS2004/02733

4-f (1-1sobut anovl oxybut oxy) car bonvl am nol - (3RN4- chl or onhenvl ) - but anoat e

Fol | owi n?m} BedisfERoRERTB00TR). Y NMRTR b§0§54@0’mﬁ§? ? 2%’33%1 3, 133
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3m25 3. 58 8#3 73%&“‘ %ﬂ@ﬁﬁsﬁ%ﬁﬂ%@a&g@%}) (t 1), 7.11 (d, 2H)m, 7.25 (d,
211). MB (ESI) nlz 422.14 (M#Na)+ Exanpl e o0 - Sodiai
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Fol  owi ng the same procedures Eltaxfprlarﬁzt Sodifinbut r epl aC| ng

613), 1.2 | 2. ‘ 213)
s )23 (21§‘)’n&gﬂ°§5 wﬂelp?%" g“ﬁé’*%%m&e,]sglﬂ"g}eﬁ%‘% (m 1(123 5 b5 (d,
213), 7. eﬁ:lmetaﬁﬁ&)boMc@Eiﬁlmth piopibnit dedd §fidried the tifleaopipe uﬁd(75$asiaum
4-f (1- Acet,oxybut oxy) car bonvl anj I‘Mﬁ 3364 chl orophenvl) but anoate , (74)

@

Fol | owi nBaif pbdiagereomen 403 m@ B4 MHRRd 9935 H)IO

?¥Z§ °2§“@%§>ﬁ%ﬁ%?ﬁﬁﬁ%§n€@f%%%%@}?5935533 1) h%f% fiboer s (600
H OB CORETR 60\68, e 228 I—?ZMST%@‘MMOB?@ OENe2H “Le7 (m 21,

199(2s 3.29 6.60 (g, 1M 7.25
(m 411). M5 (ESI) mz 394 20 (IVHNa) Exampl e 62: SOdI um

4-i (1- Proui onvl oxvbut oxv) carb (4-chl orouhenvl) - but anoate j 75~
Fol | owi ng the sane proceduresolg??[ @‘ﬁ% %—égéo repI aci ng

cycl opent AnGCEy A6 A : ) 16 ' i e conpound
(75) as a part T : 8 0.93

(m 3H), 1.08 (m 311), 1.33 (nhuﬁmg m4(m OH), 2.22-2.33 (m 2H), 2.39
(m 1H), 2.50

Féﬁgwi}l% Re’ same procedures of Example 55 but replacing butyraldehyde
with propionaldehyde in Step A and replacing cyclopentanecarboxylic acid with
cyclohexanecarboxylic acid in Step C afforded the title compound (76) as a pair of
diastereomers (700 mg). "H NMR (CD;0D, 400 MHz): § 0.87 (m, 3H), 1.25-1.39 (m,
5H), 1.62-1.86 (m, 7H), 2.1-2.54 (m, 3H), 3.29 (m, 3H), 6.51 (m, 1H), 7.21 (m, 4H).
MS (ESI) m/z 448.20 (M+Na)",

Example 64: Sodium
4-[(1-Isobutanoyloxypropoxy)carbonylaminol-(3R)-(4-chlorophenyl)-butanoate
(N

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;OD, 400 MHz): 5 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, 4HD. MS (ESD) m/z 408.11 (M+Na)".
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o b nin s i

2.30 (m 3H, 6.60 (m 1H), 7.22 (s, 4H. M5 (ESI) m z 408.11 ( M-Na) +.
Exanpl e 63: Sodi um

4-1(1- Cycl ohexanecar bonvl oxvnr onoxvl car bonvl am nol - (3R) - (4- chl or onhenyl ) -
but anoatwo(2é0sin9fs®! | owi ng t he sanme procedures of ExanpPETAB20940213b| aci ng
butyral dehyde w th propional dehyde in Step A and replacing

cycl opent anecarboxylic acid w h @\é?so exanecarboxylic acid in Step C
afforded the title corrpound ( pgf?-‘ii—-g-’r di astereonmers (700 ny). 'H
n {

« . 4-flofépheny butlm@ﬁe 78 ESI()m n17|z_|)
448. 20 (M+Na) Foll@(mgﬁhesMprggﬁiumofExgmplesﬁS&mMadmgvoron'

o ot odur B GERERAO3YEAG it bien §id aloroE B i cormRap ARy i 1 1
(140" ) PE¥ ﬁfﬂﬁzﬁé‘%%%%%%‘i dz?% M IRIEPRON: d0q Kafore g1 e P18 (m o

1.69 (m (8F9H), 2. 696(1112255,123-235)(m,3ff3@407(m, , 261%h, (H), 32 (m,3BL (s, 4H).
M5 (ESI) ink 408. Na) + 005/ 019163 ,PCT/ US2004/ 027330 Exanpl e
65: Sodi 6P (2 lH),722 (s,4H) MS (ESI)m/z408 73 (M+Na)".

4-f ( 1- But anovl oxvor opoxv) car bonvl am nol - (3R) - (4- chl or ouhenvf - but anoat e

Fol I owi ng the sanme procedures of Exanple 63 but replacing

cycl ohexanecar boxylic acid wi tixdimpletest Sédiagi d af f orded the title conpound
(78) as a pair of di astereorrers (1 09 g5. 1H NIVR (CD30D 400 M—lz) S 0.91
(m 611) 4 P ; ) r : R |L.||| Y -by joale m 111),
2.51 (m 111), 329(m 311) 6. 56 1H) 722(5 411) . I\/IS(ESI) m z
408. 73 (M+rNa) +. Exanpl e 66: Sodi um

4-[(1-Propi Onwuwmgrt@@memwmmloammb}e(@mmfébisdiﬁpronhenvl) but anoat e
Fol | owi ng the sane procedures of Exanple 63 but 1ElEI acin

cycl ohexmmh%Yh%Md%ﬂmrmlwp@Wﬂ@ﬁ@&edtb¢ ?ﬁ%@??‘ﬁ@ {9} asea corrpound

() 3ty Bair BRdihsthreofed (160 Sa M 50D A0 Wiy G P88 b 830 10855 °,°50°
( %N;)ll) (m3BP 207 (s 11); 2.55 @4, 2151 2.39n, THF 256, D), 3.30%nd, BHY)6.52 2 394. 08
(g, 1H), 7.22 (s, 4H). MS (ESI) m/z 394.08 (M+Na)".

Example 67: Sodium
4-[(1-Pivaloyloxypropoxy)carbonylamino}-(3R)-(4-chlorophenyl)-butanoate (80)
Following the same procedures of Example 63 but replacing
cyclohexanecarboxylic acid with pivalic acid afforded the title compound (80) as a
pair of diastereomers (420 mg). 'H NMR (CD10D, 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). (EST) 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 (CD10D, 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, 2E), 7.60 (m, 1H), 7.95 (m, 2H). MS (ESI) m/z 442.07 (M+Na)",
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Exanpl e 67: Sodi um

4-f (1- Pi val ovl oxypr opoxv) car bonyl am nol - (3R) - (4-chl or ophenvl ) - but anoat e 80
Fol |l owi ng the sane procedures of Exanple 63 but replacing

cycl ohexwoeoawdgregl i c acid with pivalic acid afforded PREUS29ME2BHhpound
(80) as a pair of diastereoners (420 ng).1H NVR (CD30D, 400 MHz): $ 0.90

(m 311), 1.10 (s, 4.511), 1. 1& 41'3 A69 1. 70 (m 211), 2.47-2.55 (m
211), 3.30 (m 311) 6 50 (dt, &lf 7 , 411). (ESI) m z 422.07

( MrNa) +. Age Imethoxy)carbonylamino}-(3R)-(4-chlorophenyl

4-f (1- Benzov oxvpropoxy car bonvl am nol - -(4-cll or ophenvl’) - ut anoate 81

Fol | owi ng the sane procedures of.ﬂ!ﬂﬂﬁ&éﬁs but repl acing

| oh ' d
(55 %ae " paroigyinging e Mok oG HE P 43 e iteile hlSrdilile O P2 0 o
(m 3H), m&th&ﬁcloﬁﬁm@dalboxa@déﬁgdéiﬂStéﬁA)and lﬁ%bycléﬁ&ﬁan%ceﬁﬁoiyﬁc 311), 6.78
(m 111), 7.18 (m. 411) 211 %111) 7.95(m 211). M
(ES1) ni #cigzithocetio/noid jn- Stepd” a@rﬂg@&e@ﬂgpempmﬂ de9apaizPE30 Exanpl e 69:

Sodi um

4-[(1- Acgfaﬁtﬂ?o?eﬁlgsgl?e@vl M@%%éﬂ%’%)nép %h?s((% &or oohenv! 1 -
but anoat ¢ ¢84;. ﬁp{d]qﬁangg ggl(;(ﬁ pm?zwlqggg?*ge%ygf(ﬂgzpiegl §§ ﬂg} 3r3@tham ng

but yr al dehyd ycl ohexanécar b de I'n répl-aci ng
cycl openBH)\dAD @dxIH), §.22:(s] 4H) \MS IESD ot/z 43473 (MitNapt ep C afforded the title
conpound (82) as a pair of diastereoners (759 ng). 111 NMR (CD30D, 400

Mz): S 0.94-1.28 (m 411), 1.60-1.80 (m 611) 1 98 (s, 1.511), 2.01 (s,

1.511), 2.39 (m 1H), 2.51 (m 6.40 (M 111), '7.22 (s,
4H). M5 (ES!) nmiz 434 73 (Mr l}%@pﬁ@d_ﬁ@ Sod| um _
4- (( 1- Pr dd{Pyobsisy c¢ : R rliigii @ronheayi | -

but anoate 1 Fol [ ow ng the sane proceures of arrpl e 55 but replacing
but yral dehyde w th cycl ohexanecmm&&yde in Step A and repl acing

cycl opent anec | i ded the
title corrpoungaﬁ(gg%ﬁg the sﬁ?ﬁp@%&@?esﬁff%@rﬂﬁiggsﬁég@%ﬁﬁm (CD30D, 400
MHz): 8 %ﬁ&y&loﬁ&cdn&arﬁd:&aldehyde Btép AQmﬂ 14cing ¢yclopbhitahedatbéiylic 311), 2. 53
(m 1H), 3.30 (m 311), 8 111) 1 :

acid with propionic ac1d in Step aﬂ'orded tbe title compound (83) as a pair of

diastereomers (310 mg). "H NMR (CDsOD, 400 MHz): § 0.96-1.30 (m, 7H),

1.58-1.80 (m, 6H), 2.24-2.42 (m, 3H), 2.53 (m, 1H), 3.30 (m, 3H), 6.42 (q, 1H), 7.21

(s, 4H). MS (ESI) m/z 448.10 (M+Na)".

Example 71: Sodium
4-[(1-Isobutanoyloxy-1-cyclohexylmethoxy)carbonylaminol-(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;OD, 400 MHz): & 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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(s, 411). MS (ESI) mz 448.10 (M+Na)+. Exanple 71: Sodi um

4-i (1-1sobut anoyl oxv-1-cycl ohexyl net hoxy) car bonyl am nol - (3R) -

(4-chl oroahenyl ) - butanoate u Fol l owi ng the same procedures of Exanple 55 but
repl aci ngv@2e05016ehyde with cycl ohexanecar boxal dehydePEHUERIBH02A3Hnd

repl aci ng cycl opent anecarboxylic acid. with isobutyric acid in Step C

afforded the title conpound (8%@ t?&x di astereoners (800 ng). 1H
NMVR ( CD30D, 400 MHz): 8 0.96-1 158179(|n 611) 2.36-2.54
(m 311), &3 : Xvix hinoF{3IR)- My +. 97 WO
2005/ 019163 PCT/ US2004/ 027330 Exarrpl e 7 Sodl um

4-f ( 1- But anovl oxy | - cycl ohexvl net nvl am noi - (3R) - (4- chl or oahenyl ) -
DUt yr al dehyde » ST | A pASccaifl oF R %Sﬂ”ﬁg%tﬁf?%@%% B cihg
cycl opent mtbcwlbhnxy.heoarboacaldéhyﬂdth StepA ayd replaamgcbyclbp‘éhﬁne@rlafﬁyﬁé ded the

M) - 6 cRmthn-bityrc w48 Hlopd: eficdiby file COMPOLIEENNH BPRFO. 24 (m 211
?ﬁﬁa@_ Eekerspmed (590 “%Mr. AR(CRQBL M0 Bt 5082 G By, B0 Eawlem, T 407 20

(1S) - But a |1®4y1bm VSIER @39 RH)( 2.58 ) 1), 229 (th gagate Step
- QH) ?’Zai nlgropggﬁyl cargongt“e (87) To a

A. Synthesis_of f(1S)-Butano nt oxy
sol uti on (ﬂslﬂ)sdylsdﬂsikm(zm ne (1.10 g, 7.63 mol) in CH2CI2 (50 ml)

at 0 C was addedp-nitrophenyl chloroformate (1.90 g, 9.14 mmol ), pyridine
(0.98 nL, 12.1 mmol) and 4-di net hyl am nopyridine (186 ng, 1.52 mmol). The

resul ting mixture was Exhidled32As ﬁ&w%tmmﬁﬁmoom tenperature
overni ght. The react ion mXture was , vvashed excessively
wi t h wat er4-{if1$)Buts Y xy]lcarh ' : : Iy

Filtration and rem)val of t he soI vent vacuo afforded the crude

car bonate, which was purified by chr tography on silica gel, eluting with
5% ether in hexane to afford the title conpound (87) (1.45 g, 65%.

Step A: Synthesis of IgIS)—Butanoylbutogyl-(4-nitropltenxl);carbonate
(87)

To a solution of (5S)-5-hydroxyoctan-4-one (1.10 g, 7.63 mmol) in CH,Cl,
(50 mL) at 0 °C was added p-nitrophenyl chloroformate (1.90 g, 9.14 mmol), pyridine
(0.98 mL, 12.1 mmol) and 4-dimethylaminopyridine (186 mg, 1.52 mmol). The
resulting mixture was stirred at 0 °C for 1 h then at room temperature overnight. The
reaction mixture was diluted in CH,Cl,, washed excessively with water, dilute HCI
and brine, and dried 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): 5 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 TMSC1 (1.19 mL, 9.38
mmol). The resulting reaction mixture was stirred at 0 °C for 15 min. Then, to the
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"H NVR (CDC13, 400 MHz): 8 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 (ABqg, 1H), 7.03 (d, 211), 8.26
(d, 2H). Step B: Synthesis of

4-ff (I S)WQGPWM%%M oxvl car bonyl ani nol - (3R) - (4- chl or onRERHSFIEAHbi ¢ Aci d
To a stirred suspensmn of R-baclofen (1.0 g, 4.69 nmmol) in CH2Cl12 (50 nlL)
at 0 C I Zﬁmmgl)j o1l 19 m,

9. 38 mml} The res u@%ﬁgidﬁggggﬁélﬁﬁ%ﬂgt(gﬁ was st rrﬂg a MS&@ or 15 mn.
Then, tothdresmmmﬂwﬁﬁﬁmkﬁﬂetpéﬁbbiﬁzaﬁﬂér@miéBMS Is UFlgembitare wass added a

| uti f 87 4.7 | 9 h |
" eact i on el BB arGi-arpeed b ieres e HC shg brgo A RGOV ur o vas
di | ut ed hirlsAGL80, 1B R6l it hs kool ikl LRIV it and dr i o

over anhy rous Na2S The solvent was renpved I n vacuo t drd the crude
product, wmmmpmﬁedbylchmnhtbgraphymmhcmﬂ,mgtmgﬁastWlthq)ugeCHz(é]htn| ng first

Grocab 't e graiupRbenol oy e rﬁﬁﬁm sy it 6T 3gma e’ 1 N (COCT3,
(m 11y, tedefionphmd 88 0 3 5h 1 <JCI§@'@%‘UPA@Z>- f%lé& o6 (1, 1),

7.13 (d 6RY) 137 @R RE)91. GQldfn 4B).em m,2H) 258 11-1)4271

4-{f (1S) - But anovl ox but oxv[ car’bonvl am nol - chl orovhenvl) but auoi ¢
Acid 89 33.25-360 (m 4394 gl % 5@6&@1@,& @aZIﬁ;b%ﬂbZHJ) 43 g, 15.2
mmol) in CH2C12 (30 nL) at.0 C was added carbamate (88) (417 ngy, 1.09 mmol)
in CH2C12 (5 nL), followed by dropw se addition of trifluoroacetic
anhydride (1.06 nL, 7.60 mol). The sﬁgldtlng reaction m xture was stirred
at 0 C and quenched after 5 h. The reaction mxture was washed with water
and bri ne,4-{[{iS : g (3 phenyB-butambic pr oduct ,

whi ch was purified by preparatlve o] to afford the title conpound (89)
(189 ny, 43.5% as a single diast (as determned by chiral LC M5).

| H NMR ( CDC1374QRrMr'z 15 4H), 2.28
(t, 2H), 2.59 é“‘% 110‘181’5’%71%“?%'3&%1‘5@5%%“’%“65?&@ﬁag 3 58"’{?&){1{“ 4.78
(br. m ﬂ-l)zCIz@(Bﬁ)lOtatOiGDwashddddQa:fban?ati)(ssj(ﬂ@ mg,lﬂg_mmmu(EHh@lz(ﬂz 398. 14
Step D0 S

(1) - Buliaobllox s by dseoise Higiiamsef riByorpaseic aabydeids 3 96 T ut anoat o

mmol). The resulting reaction mixture was stirred at 0 °C and quenched after 5 h.

The reaction mixture was washed with water and brine, then dried over anhydrous
Na,S0; to afford the crude product, which was purified by preparative LC/MS to
afford the title compound (89) (189 mg, 43.5%) as a single diastereomer (as
determined by chiral LC/MS). "H NMR (CDCls, 400 MHz): & 0.92 (m, 6H), 1.38 (m,
2H), 1.65 (m, 4H), 2.28 (t, 2H), 2.59 (dd, 1H), 2.70 (dd, 1H), 3.29 (m, 2H), 3.50 (m,
1H), 4.78 (br. m, 1H), 6.67 (t, 1H), 7.11 (d, 2H), 7.26 (d, 2H). MS (ESI) m/z 398.14
(M-H)..

Step D: Sodium
4-{[(18)-Butanovloxybutoxy]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 NaHCOs (1 eq.) with sonication for 10 min.
The solvent was removed by lyophilization to afford the title compound (86).
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The carboxylic acid was converted to the sodiumsalt by dissolution in MeCN
(0.5 nm.) and then addition of aqueous NaHCO3 (1 eq.) with sonication for 10
mn. The solvent was renoved by |yophilization to afford the title conpound
(86). 9WONBEMHED19163 PCT/ US20041027330 Exanpl e 74: PEERSAO8/627830Sy nt hesi s
of Sodium 4-{ f (1R)-Butanovl oxvl sobut oxvl

car bonvl am no}- (3R) n envI . 0t

Exanpl e 73 but repl aé‘f& y&lgg SRR 13,002 0Cm
(3R) - 3- hydr ‘leﬂ¥15R[@ﬁ%!b@gﬁﬁéblﬂoﬁlearﬁohﬂahﬁﬂ&-@(%g4-élﬂbf3genﬂ% title
conmpound was obtalned as a single drastereomner ny H NWR
(CDC13, 400 MHz): S 0.91 (m 91libutaneste (3\pt, 2H), 1.94 (m 21), 2.29 (t,
2H), 2.60 ( 3.51 (m 1H), 4.70 (t,
1H) . 6.51 (ddﬁ?lf%%g f%‘j"ie ﬁ%@xama%%ﬁu%@% (ESI) miz 398.14 (MH)’
The car bgylstL A48 S-S With -3- -9QRstH ieSRdetakidon i n NECN
(0.5 M)%d ]?,hen ygg]dltlon of gﬁ)eoggdrbﬁy e ﬁh&ﬁh;l 4%6?; sonlecggtlon for 10

mn. Thomeefiketitlerempound yeas Obgﬂme;i@plﬂlsiﬂgiﬁadlﬁsimméaﬂf%rr%,tw)t iHl e conpound

(8)90? sobuﬁ&ﬁ%&%é&bﬁﬁ)@:g} csa{j Bﬁ gﬁ? :lwg? %@g%tlw@al(&’ 5312\11%3? t :Hipc’ anoat e

Fol | owi 7 I
(5S) - 5- E%d?g&ly %ﬁﬁ(dgﬁéﬂé\n ﬁ {Q’éﬁﬂ{)ﬂgﬁ?gﬁoiﬁ? 4am{fhy%gpstla(g- -‘dne, the free
acid fol. ﬂr2(ﬂ,2t[—1)e7r26(d o Mi® (BST) wis39801(MED).as a Si ngl e d| ast ereoner (20

, 79 111 13,..400 MHz 5 0.93 ( 1.34
rzn!’ﬁ), 1/@ 68 (m Tg'fmr boxyhic goid was ogpuygrtezi tsﬂle(seelmg%kgy élswjufewn MF&N 3. 30 Enm1

211 7.26 (d,
2H)) VB @é&@ a@%ﬁgé?ﬁg?&ﬁﬂ%ﬁaﬁ % }%ﬂlgg a%gs%ogoln\%%lt ed to Ehe
sodi um sThé sdbyentliwas esmuvied byil popHiidition & ﬁ'dfﬂlhﬁMb&di&pbtde(Do).on of aqueous

NaHCO3 (1 eg.) with sonication for 10 mn. The solvent was renoved by
| yophilization to afford the t|tIe corrpound (91). Exarrple 76: Asynmetric
l i ) XV ]+ S O

Synt hesi s of Sodi um F} ﬁ{ﬂ(l
car bonyl am no}- (3R) -
6

ow ng the procedures of

Following the procedures of Example 73 but replacing

(5S)-5-hydroxyoctan-4-one with (4S)-4-hydroxy-2-methylheptan-3-one, the free acid
form of the title compound was obtained as é single diastereomer (20 mg, 7%). 'H
NMR (CDCls, 400 MHz): 6 0.93 (t, 3H), 1.16 (m, 6H), 1.34 (m, 2H), 1.68 (m, 2H),
2.52 (m, 1H), 2.58 (dd, 1H), 2.71 (dd, 1H), 3.30 (m, 2H), 3.52 (m, 1H), 4.70 (t, 1H),
6.67 (t, 1H), 7.12 (d, 2H), 7.26 (d, 2H). MS (ESI) m/z 398.14 (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 (91).

Example 76: Asymmetric Synthesis of Sodium
4-{[(1S)-Isobutanoyvloxyvisobutoxy]carbonylamino}-(3R)-(4-chlorophenyl

-butanoate (92)

Following the procedures of Example 73 but replacing
(5S)-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, 6H), 1.15 (m, 6H), 1.94 (m, 1H), 2.52 (m,
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acid formof the title conpound was obtained as a single diastereonmer (8.0
ng, 2% . 'H NVR (CDC13, 400 MHz): 5 0.89 (m 61),1.15 (m 611), 1.94 (m
1H), 2.52 (m 100 WD 2005/019163 PCTIUS2 0 0410 2 733 0 1H), 2.58 (dd,
1H) , 2.7‘5’%‘!9&9191%, 3.28 (m 213), 3.49 (m IH), 4.68 RGT/US3094/0233383 ((,
111), 7.10 (d, 2H), 7.24 (d, 2H). M5 (BSI) mz 398.14 (1\4-H)-. The

car boxyl1H), 268 ddd)a$T)c2NY edd, ¢H),1 128 3 ,gum el ,by6 S 4 in MeCN
(0.5 nL) I-la)nd tﬁ%n z%ditigldofﬁ)hggueggs HCCI§ (1}%q.)g\(/\t/|’ ?ﬁj’sorﬁng’ation for 10

min. THEDsBLQ&h2H)aE 24 £daXFDd M (ESD priz B9& 1 (MrH)Y.0 afford the title conpound
92). Ex I 7. . ' f - t | I sobut oxy) oAkt hyl

gl'hi 2)car bggt %&@S%Q%i&g#fo&eﬁ%ﬁﬁ@ggﬁﬁﬁ%ﬁ \Jllll\ifosr? u%&fea ongte (94)

A sol ut i(05 roL) én&hh@ﬁdﬁﬂoﬁﬁhﬁﬁb&k@ﬂC@?{l%c{éfﬁﬂﬁéﬁpéﬁdﬁ?ﬁr 90 nfin0 ol ) and

t et rabutﬁll anmoni um hydr ogensu , 60 mMmol ) in dichloronethane (1500

fate (20 1
nL) i n Ehejsalvent was regoye bﬁb{%hﬂ-@qmrp@eﬁ%omlmtdle@mmd@nsti rrer,
tenperature probe, and addition funnel was cooled to 10C. To the reaction
m xture was gradually added a 15% aqueous sol ution of sodium nethylthiolate

(3 L, 6.4 nolExdfiple 79: Bynthidsis of BCULRGbutiAcyIoRASsHItELY) SAAERer M ¢ and the
i nternal tenperature was nal ntain € I'ng the addition.

The aqueous phase was separ at cthigeatbphated®3)ani c  phase was washed with brine
(2 x 2 L) and water (2 L). The organic |layer was dried over anhydrous
Na2SO4, filtered, and concentrated under reduced pressure to afford the

titl d . 2 . [i id. "H NWR
('C:Dcﬁ?,fogggum?@ﬂ)é&(gg fiblﬂ?roﬁsomt@x?m@ﬁl %l&a?ﬂ#ﬁth%, '693'5 TR

Step B: Tet rahmlh’gibmaﬁﬂ}nhlom&mﬁylﬁopybchoTﬁnate' (2026_’gJ6)0 meblpatdt om f | ask was
: . , . 0

et r amea SR RGH O b PR (20 5. mns) mfhicimenaned M mided under

reduced ;RL,¢ : : W . e t he

product R85l 10T AP RUARAN L bl RitE Rppclahubbroi B4 1

puri fi caiddition furetWascodled o 109Ch TlorROvdattion mbiukieOnas) gridualytadiidd ahi ocar bonat e

(93) To a 3 L three neck round bottom flask equi pped with a nmechani cal
stirrer 13ffdaqueens solutomanfeddinmemathylibiplate (s, Gdithed) qves$ h ipzeaption nol ),

sobutyric aci d (264 e d.0s ) e A0 (900, L1920, SevadiehbelRleh 10T® T ERCt N
and 20°C during the addition. The aqueous phase was separated and the organic
phase was washed with brine (2 x 2 L) and water (2 L). The organic layer was dried
over anhydrous Na;SQy, filtered, and concentrated under reduced pressure to afford
the title compound (94) (1050 g, 5.76 mol, 96%) as a colorless liquid. 'H NMR
(CDCls, 400 MHz): & 1.1 (dd, 6H), 2.2 (m, 1H), 2.4 (s, 3H), 6.35 (d, 1H).

Step B: Tetramethylammonium Isobutyrate (95)
To a 20 L round bottom flask 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: 0-(1-Isobutanoylexyisobutoxy) S-Methyl Thiocarbonate (93
To a3 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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101 WO 2005/ 019163 PCT/ US2004/ 027330 . 12 h, nonitoring the reaction progress
by 1H NVR. The reaction m xture was cooled to 20C, diluted with EtOAc (1 L)
and washed with water (2 x | L), saturated NaHCO3 (1 x 2 L) and water (1 Q
The or g WA was separated and concentrated unddCHVERHUWR I essure to
afford the product (93) (905 g, 3.9 nol, 65% as a colorless liquid. 1H NWR

(CDCL3, 120) nidritbting the réadtibn pebfress by HNMR. 61Hd reactidiPmixtiite wddcookkd 35 (s, 31),
2.6 (m 1 Exanpl e 78. Synt hesis of

6.7 (d, 1H).
(11R) - | -tqg%f%.dds}edm BtQAo (RL)iand washed Withwaderr@ad 1 B),rsaturated vcar bonvl oxvl - 2-

met  hyl | 2- | yr ona 996 St.e

A: (3S, 4@%é’gzg‘%niw&?eﬁZﬁ;gv?ﬁ??fgguﬁ%BWWWQWd@Q‘?) A suspensi on of

2, 3- di bepAcetrated ikdbrrelifc APrebshrkdd affordAKE prHARED (98 (905 & B manbywly i de (300
m.) was stirred at 85 C for 2h then the rgactio(n Tr;(lxt?fe@a ?‘(’)\Aﬁjto cool to
room t erp@rcaltonless ligitié. L NNRI(CDEs, 400 MIZ): \Bols0 (dI6HBC1 2ddy6H), 2osat i on,

washed W ] xture of ether and hexane (1:1) and dried under vacuumto
af ford t(%ﬁﬁm-g (Seéﬁb&ﬁm@l(lﬁ);ﬁ(k(a HD-84% . 1H NMR (CDC13, 400 MHz): 8 5.99
(s, 2H, 7.50 (m 41), 7.66 (m 2H), 8.07 (m 411). Step

B: 1- Hydr oxv- ( 3S, 4S5) - 2, 5- D oxo- 3, 4-di benzovl oxvavrrolidine(98) To a

suspensi on of (97) (60 g, 1Example)8: Syithegixegir e of acetonitrile and water
(8:1, 400 nl) at O C was added a 50% aqueous sol ution of hydroxyl am ne
(13.0 1R 3:89)-2.5FDioxa-3.4+dibenzoy pyrrplidiny-oxyicarhonyloxyb2rinetht at room
temperature to obtain a gled e k@of the acetonitrile was
renoved by rotary evaporaton—&r e STorore s portioned between ethyl
acetate and water. The organic phase was washed successively with water and
brine, dried gver anhydrous Na2SO4 and concentrated in vacuo to afford the
i nt er medi at e, Step Az . penzoyioxydiddimvdgofuran (§Anat e. Thi s

conpound was ded F tolu h— t.ed | r I ux ft.ar t hen cool ed
to room te_rrpé? #ﬁ%@%é%&rﬁ%@@@%’%ﬁ fdrstgﬁ(? H’.f‘lﬁfgmﬁbdﬂ&ﬁ?m"\/vas col | ect ed
by filt raahydiie (366 HEY wisistirrd B 85 °T fr 2h thedithefeadtich Rextancallokedto and dried
under vacuumto afford the title compound (98) (58 g, 93%. 'H NWR (CDC13,

400 MHz poolgoaows temaperaturs.  The @pstaliine prodyct wasedlieeted be fjtrat®npwashedy 411). MS
(ESI) mgz,354.00 (M. 102 _ . :

with a mixture‘ol ether and héxane (1:1) and dried under vacuum to afford the title

compound (97) (80 g, 84%). "H NMR (CDCl;, 400 MHz): 8 5.99 (s, 2H), 7.50 (m,

4H), 7.66 (m, 2H), 8.07 (m, 4H).

Step B: 1-Hydroxy-(3S.45)-2.5-Dioxo-3.4-dibenzoylo olidine (98 !

To a suspension of (97) (60 g, 176 mmol) in a mixture of acetonitrile and
water (8:1, 400 mL) at 0 °C was added a 50% aqueous solution of hydroxylamine
(13.0 mL, 211 mmol). The resulting suspension was stirred overnight at room
temperature to obtain a clear solution. The bulk of the acetonitrile was removed by
rotary evaporation and the residue was portioned between ethy! acetate and water.
The organic phase was washed successively with water and brine, dried over
anhydrous Na;SQ4 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
ether and hexane (1:1), and dried under vacuum to afford the title compound (98) (58
g, 93%). 'H NMR (CDCls, 400 MHz): 5 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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WO 2005/ 019163 PCTf US2004/ 027330 Step C

(1R)-1-f((3S.4S)-2.5-D oxo- 3. 4-di benzovl oxvoyrrolidinyl)-oxvcarbonvl oxv

1- 2- et hyl propyl 2-nmet hyl propanoate (96) To a stirred solution of conpound
(98) (35wg0,205m18168101 ) and t hi ocarbonate (93) (34.6 gpctAR2009@b:3¢ N

di chi or6net hane at 0 C was dropwi se added a 32% solution of peracetic acid
(300 mml) in acetic acid over 2 h. The reaction tenperature was kept bel ow
35 C during the addition of peracetic acid. After the addition was
conplete, the reaction m xture vvassﬁd{:red overni ght at room tenperature.
The resulting white precipitate was tered and washed successively with

water, and a @R 38548 Dicxioe8. 4+ diengo olidin carbos acuumto
afford the crude title conmpound Thi s prouct vvas crystallized once froma
m xture of .ethyl acetldnethyiprapyl2-methyipropaneatef96) ( he title conpound (96)

(13,0 %, 25 7p Limofl R GPCGE N %WW%%% 0 oy 8
é 8? Eg (9334 G.g,21248(rdm03)11ﬁ)d1ch10r8ﬂ1eﬂ1dn47 eatmﬁvgs&? gvgae agiaédg%/mg(gspz : 14113,

r m m ) m )
Exanpl e %uhfaﬁ? RYEACEHC 6?134399 @Mi)m FeihRer 3by i Ehsparcsion

carbonyl am, P, tirred
suspensi on pg%h}rég@z(ﬁf@%@ﬁ {?mnéfhelaﬁﬂgﬁ%%xg’a@g%ﬁg&ﬁﬂéﬁn@hgmter (10:1)
(220 nl) additiorowas dozfletenthe reaction nixtdfovis shiael overmight affoogn 22.5 mmol ). The
resulting reaction mxture was stirred until the suspension becane a clear

sol ution e(qurahgehjl‘ ¢ rsyltingsvhitepregipitate was filierod and washedsegcassivelyt of t he

ayer wal BSE Y Bt i bR B SR o800 us "R son.
After fi hffordithedtudddtle oo E@ﬁﬂd@@lﬂd‘pm&&t%@@sﬁlﬁ&d%@dﬁoﬁf@ﬁ%ﬁmms obt ai ned
and then purified byflas-chromatorap on silica eluting with a

ﬁradi ento }ﬂ@f’ﬂ%@géﬂgbmﬁ (Ilﬂ)lﬂlb paund (PG 3f7r89|215%ﬂ Tzéone {1
2 T
ﬂ?ﬁ%ﬂ E;?%ﬁ%\%} efmEtis PRGHEar ‘Fﬁ@'&f*ﬁ%%ﬁﬁl 1pd ot o d ngkyeﬂgébé%' ;1; 1 ;
(d,  3ry s o 1m89§l3f’ﬁ’ék§!,ml!ﬁ. Sgc?tnth 11@,% 810 ?E‘gﬂwiﬁﬁ@%@ l?géd 111), 2.76
(dd, 1113H),2.20(m, 1H), 2.68 (hept. 1H), 6.01 (br. s, 2H), 6.64 (d, 1H), 7.47 (m, 4H), 7.63
(m, 2H), 8.07 (m, 4H).

Example 79: Synthesis of
4-{[(1R)-Isobutanovloxyisobutoxy]carbonylamino}-(3R)-(4-chlorophenyl
- -butanoic Acid (99)
To a stirred suspension of (96) (11.7g, 21.7 mmol) in a mixture of THF and

water (10:1) (220 mL) at room temperature was added R-baclofen (4.78 g, 22.5
mmol). The resulting reaction mixture was stirred until the suspension became a clear
solution (ca. 2 h) then was concentrated in vacuo to remove most of the solvent. The
residue was partitioned between ether and water, the ether layer was washed with
water and brine, and dried over anhydrous Na,SO,. 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%
yieid). The diastereomeric purity of the product was determined to be 99.9% d.e. by
HPLC using a chiral column. "H NMR (CDCl;, 400 MHz): 5 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

103



WD 2005/ 019163 PCTI US2004/ 027330 (m 311), 4.73 (br. t, 111), 6.51 (d,
111), 7.13 (d, 211), 7.27 (m 211). MS (EST) ink 398.50 (MD. Exanple 80:
Synt hesi s of Sodi um

4- {f (1R) Wiesashsieransdv| oxvi sobut oxy} car bonyl ami no} - (3R) - ( pcaib2e0mieny! )

-but anoat e (100) The carboxylic acid (99) was converted to the sodium salt

o th sonfBPha73 o pefton 8t Qa3 Rce ) re sy WU et on 1o
af ford tBe8.50 qMamconpound (100). 'H NVR (CD3OD, 400 Mz): S 0.93 (d, 311),

0.94 (d, 311), 1. 08 (d, 311),1.10 (d, 3M 1.94 (in, 111), 2.37-2.54 (m
311), 3.31 (m 311), 6.43 (d, 111), 7.23 (s, 411). MS (EST) mz 398.57

(M Na)-. Exanple 81: Synt IS oé/ Sﬁll Fﬁ !
, 4R) - 2, 5 Di exo- 3. 4-di benz Q rbonyl oxyl -
-rrethylprop:y. {1RE NSCy

(3R 4R) - 2%- DI 0X0- enzoy OXV- 3. -necked 5 L
round bottomflask fitted with ghutenéate(l4) stlrrer and a teflon coated

%?,F{S”mzz“ﬁ'yea?@w%wv%c I @074 corven %itghe S 515 % b PReRDn A hoat ed t b
85C for uﬁuméntauamoh*w e@ﬁéNQHC('B‘(PF:g? ﬁﬁﬂi&h&ﬂ( giiigsol ved. A

short tlne erea ter, the product began to cry ze In t e reaction
m xture DM Tﬁlhéolgamp&m‘ﬁmvwh}s Iyophitizateon te dfford the txtle cotmpopnd (186). was

o B W R M o
R L e T e L

1-1i vdro(BSIIra.&ZBBB 2, ¢A-Did)xo- 3, 4- dl benzoyl oxyavrrolidine (103) To a 3-neck 5
L round bottomflask fitted wwth a nechanical stirrer and a teflon coated
tenperature probe was added (102) (2.79 nol) followed by acetonitrile (2
L). The suspension was cool e 0 4C, followed by the addition
of 50% aqueous hydroxyl am ng %@g&%ﬁ%n over 1 h. The starting

mat eri al (ZRAR S berodIoxypv: déa1-eed during

the addition an t e reaction m X ure Was vvarma to
-methylpropyl 2-methylpropanoate (101)

Step A: 3R4R)-2.5-Dioxo-34-dibenzoyloxy-3.4-dihydrofuran (102)
To a 3-necked 5 L round bottom flask fitted with a mechanical stirrer and a
teflon coated thermocouple was added (-)-2,3-dibenzoyl-L-tartaric acid (1000 g, 2.79
mol) followed by acetic anhydride (2 L). The suspension was stirred and heated to
85°C for 2 h during which time the starting material gradually dissolved. A short time
thereafter, the product began to crystallize in the reaction 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-Dioxo-3.4-dibenzoylo rolidine (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

(2L). 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 b. The starting material
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and stirred for 1 h. The reaction m xture was concentrated in vacuo, diluted
with EtQAc (1 L) and washed with 1 NHCO (2 x 1 L). The organi ¢ phase was
separated and concentrated in vacuo to afford a viscous red syrup. The

syrup wagolhpémideat ed for two hours in toluene (2.5 Lpcatusiédd2/@sonm t h
azeotropic renoval of water. The syrup gradually dissolved and then the

géf’?’gﬁie%y lf qissoidsiingdar iin e RAERATBUILY b e Z"'sz'&) and

g, 2.43 ,
8799 as 4 m%‘ﬁf%’@%?‘e%%%ﬁb% ettt cop BB, Wi O 25000
t, 4H), BIOAS ({ Bpmnd washed)witt81 BEHCh{2 )éll-lL) 'Hheq)rgﬁinc phase was separated

(1S)-1- f\% . 4R) - 2 - Di 0x0- 3 d| benzoy i di nvl) - oxvca rbonvl oxy
1-2-net h % YReHe B AHE0Td A viscou % B [Thesyep Wecther d bottom

an addi ¢ FP ‘Sfﬁ%%ﬂﬁ‘““ﬁ&%?@r FE) oot Cobs Py f&WW@?J@&“E 336 g, 0-55
nol ), angyrhp gradugily @ﬂsaﬂt/éwm thez e prdduct crpstallied:t A@er cddligys foonas cool ed

under a nitrogen atnosphere in an ice water bath to 15 C To the stirred
react i on tgm %@MW@IW&S’@E@%W@%W&E&% acetonelinhexand ut e acetic

acid (50 ). .over 2 h t he M ween 15 and
22 C. K% gﬁ%ﬂfi&éﬁ?@ YRERURSY ﬁ‘?%ﬂ%&%%tgf%m’ & )?&Qf% ring which
time a PN RGI WA q(@f:)t zygagﬁ rther

cool ed \tNgﬂ%’eBZ aﬁt% vgﬁﬁeggroggucg ectCel;m@o tlrsfaﬁ]slsg(rfx QH?E % W th
hexane (ZHS),?J.@(apﬂ'It;@I-D; BA§in, \4]3]3 dried in vacuo, yielding the title
conmpound (101) (128 g, 0.24 nol, 25% . The diastereoneric purity of the
product was determned to be > 99%d.e. by HPLC using a chiral colum. 1H
NVR (CDC13, 400 MHz): S 1.0 (d, 6H)Ste;p1 2 (dd, 6H), 2.1 (in, 111), 2.65 (m
11Tj, 6.0 (br. s, 2H) 6 6 (d 1H) 25 (app t, 4H) 7. 65 (app t, 2H),
8.05 (d, 4H . (199- : ; bERZONOKPINEE e ylogynt hesi s of
4(t(1S)-1sobutanov oxw sout oxvl car g‘p Achl or onhenyl)
-butanoi c Acid (104) methylpropyl 2 pate OI) om f | ask fitted with a

mechani cal sti,rggr, ‘ ro I t e dded (101)
rechant cal Stid Plusee hEARATAL ol R 90 ol £ B9l SR

coated temperature probe and an addition funnel was charged with (93) (234 g, 1

mol), (103) (330 g, 0.95 mol), and 1,2-dichloroethane (2200 mL). The reaction

mixture was cooled under a nitrogen atmosphere in an ice water bath to 15 °C. To the

stirred reaction mixture was added a 39% solution of peracetic acid in dilute acetic
acid (500 mL, 2.94 mol) over 2 h, maintaining the temperature between 15 and 22 °C.
This temperature was maintained for an additional 12 h during which time a white
precipitate was formed. The reaction mixture was further cooled to 3-4 °C, the
product collected by filiration, and washed with hexane (2 x 1L). The 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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(31.2 g, 146 mmol), THE (1000 nL), and water (100 nL). The suspensi on was
stirred under a nitrogen atnosphere at 18-20C for 4 h. The reaction became
honogenqus in 30 mn. The THE was renoved in vacuo andg\éhﬁ {'f’%&ﬁlfn m xt ure
was di | WRAMRHUHSHet hyl tent-butyl ether (250 ni) and HalH@ WUN HO (1
x 500 nL) and water (2 x 200 nlL). The organi c phase was separated and

concentrated in vacuo to | eBxsmpleg: 'Spﬁﬁklkdf The solid was purified by
flash chrong ("'~ aphy (800, g S|I|ca ge eluting with 20%acetone i n hexane)
to afford tali{ic30oUtanapioZVISL s (1] :

Crystallization from eit her any afdulof Kei é%@ane m xture or ethyl acetate /
hept ane m xture afforded the t‘r‘t‘@bﬂm‘p'o (104) (50 g, 125 mml, 90%
yield) as a Whoa8 Lsthkeechecfbrhrmindbb&mmd]ﬂtﬁﬁetbwithtaynwhahhﬁl @ﬂ'ﬁduct was
determined to be > 99%d,e. by HPLC usin col um VR ( CDCI 3,

560" M1 ) Einperstuss prove a8 niirageniiek was adied {180 (e, 119 womin R-beslotany. 2 08

(% |17 g i, o 10T B i 1h) P, J%é%ﬂsfﬁﬂ?% M Bamie

83: Synt filtfddundér S@ittopéR atmosphere at 18-20°C for 4 h. The reaction becam
4-if(1S)-1sobntanoyl oxvi sobut oxvl car bonvl am no} - (3R) - (4-chl orouhenl )

- but anoah@n%nﬁmalnéﬁrlbmxﬁhe&‘fﬂﬁwas (mnwpdmmoyomééhea&ad:tmrtmmha‘edl um salt by

o cat | B dited MR e ol ¢ Z%an‘ir)eaqﬁ“e‘)ﬂﬁy Ry ISRt (st "

Cryst al | inI 3 bhPiafef £ o1 2 900 HAY). The oAk cPth £L3cPRAtdd AN RAEentBtddh

acet at e/ hept ane, [ heptane or 17 2-di net hoxyet hane/ hexane afforded the
title covqwqmjle@@ea white aolvduTlmaDihylsﬂalphnﬁed byflash chirbinhldgrapBRIRID g400 MHz) :

?mo 90 H; it e(ll 14 dzgé%é@iel )me) @&egﬁg’&‘ucﬁ}g)o@@ﬁ%é@ 3 OE2d52
]S(I\)/tNaD)et e%%?xewoaﬁqg?ﬁ nzéggtcﬁg{%%age Ogﬁﬁg Eé&es in t%ﬂgﬁ’gr Vet hods

st abi | i tereethydfacetated hepfanemixhueaffondddetie title cormpamd(®04) (50 gy[lZi mosolst ens
using a varie met hods known in the art.

The ch el s d)eam viitason BRediaslseonteris puubLAL Hripradugt W GAPRIRAT 5 0 7 4
(g it 9953 8.c, BY L Clbing b E’Mﬁﬁk W’&ﬁﬁb BPREYIE T 0 Yebur .
IVA) EXD&:rosga(mrm) 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 (BSI) m/z 398.14 (M-H)".

Example 83: Sy_qtliesis of Sodium
4-{1(1S)-Isobutanoyloxyisobutoxy]carbonylamino}-(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;0D, 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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conditions used for the in vitro studies are described in Table 1 bel ow.
Each preparation was incubated with test conpound at 37C for one hour.
Aliquots (50 L) were renoved at 0, 30, and 60 min and quenched with 0.1%

trifluonvp@assioigsid in acetonitrile. Sanples were thporesiosnismwed and
anal yzed by LG/ M5/ M5 (see Exanple 86 bel ow for nethod details). Stability

of prodrugs_to S ; _ ‘ (e.g.,. pep |dases

assessed ﬁﬁ W‘P e A e, :

Stability: Stability studi es qu,gd qqu-gg by i ncubat| ng prodr ug (5 M
with 1 % (wv) pancreatin (Sigma rom porci ne pancreas) in 0.025 M

Tris buffer ¢ Siﬁblllw pr!iodwma\@re(e]sﬂuﬁtp&)nmedﬂnﬁefzmvztﬁ@systams The reaction

1000 (B b PaReRi s R pRnt s P RinE BRI R RS e By O
LC/ M5/ Mghefaidu®stabitleyBEysoaigs 2Paqheaky tuffers at%??b?Z oY hsan\ﬂ?r(?el Qg for 21

days prior to harvesting. Culture medi um was renove nonol ayers
ver e ri reasuredd Tissuesawens obfainadrfram commendial sharces(esgdPelripémsphat e/ 0. 15 M

b oo SOMERS: RBpebR o Genest Corbafion, Wakws) MAY. IAsriBeaGk cont 1 Tuge

vial's andnamohs latBeu@in SA0GHLOIe ARy ALTAACY oERS, B 1o super nalant

(Caco-2 cell honpbgenate S9 fraction alTquoted ITnto 0.5 nL vials and
st ored girep@ationmmas incubméesl wﬂnt&s&mipolund wt 31°Cdoeone hawd rA.li;]u()E: OV was
fraction rotein per, n) for 60

bat e Ca S9
Immr:]ua'f1 ﬁ@l"?ﬁﬁﬁé‘g‘i’fﬁdﬁgo er;g %pmlﬁé{‘ B\‘%h‘{ib"mhgdrr/g&lﬂ ageeligaridf en were

Ct vl oo EdcdbnReo Skinfes 350 i BhtihiRd Hal B LT NSBB8 0250
Tabl e 1.Exangplel86 teloanfor tmetind details)PrSiability of prodrigstomaidsmpkéision St udi es

Preparati on Substrate Cof actors Concentration A Rat Plasma 2.0 M None Human
Pl asna ZDEYRENG&: PaRbdases.si) werealsy awmpmwrco pincHbatiamwith thever 59 2.0 M

NADPH*

purified enzyme:

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 pM) 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 surnmarized in Table 2.
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(0.5 mL Human Intestine 2.0 M NADPH* S9 (0.5 m Carboxypepti dase 2.0 M None

A (10 units/M. Caco-2 5.0 pM None

generating system

gl ucose-woxoomqbesze dehydr ogenase,
pot assi um phosphat e,

e 1SS Coafitons o

Bacl of en Rel e
Preparations (
100/ 0 105/0 100/0

8.0 98/9 105/0 102
54/ 40 39/60 92/8 1
Rat Liver S9 0/78

Liver S9 1/80 1/10
2/ 100 2/97 1/100 1

58/ 36 82/24 108 WD 2005/ 019163

(43) pH 2.0 101/0
87/1 72/0 100/0 10

e.g., 1.3 mM

pH 7.4. Ta

NADP+,

ble 2.
rugs

Honogenat e Pancreatin 5.0 ji M None *NADPH
3.3 mM gl ucose- 6- phosphat e,
3.3 mM magnesi um chlp@reks2oevdrade 95 ng/ L
% of Prodrug Remaining /

fter 6 ipn. in Various Tissue
%%”%M%E‘g‘eﬁﬁénﬁldl%mo 100/ 1

0.4 Un

% of

5/0 100/0 89/1 pH
/15 72/ 14 55/ 48

20 61/27 82/9 96/ 3
b 1129/ 111L) Human
m. Caco-2 S9 2/96

77 2/101 1/84 2/91
| C 2D 33 (34) (40)

7.4 100/0 100/0
D 100/0 107/2 92/0

§
075 Piticn 2 L0 U [0 0
> RO éé%m > Rai PSS 61
/1081831 100 2B 25/ 5 3 0.
2/102 1/10012/1001/100 K/ 105 Q.5
18omen Migmes/ 87 FRud eat | n 7Name 15/
PCT1US2004/ 0pR7330 (25) |
102Re¢ [iver'SH 100/ 0 0aM0 108/ ONADIEH* pH
D/ 0(05 f/mBH 8. 0 100/ 0 101f 1 81/3 101/
Human Liver S9 2.0 uM NADPH*
(0.5 mg/mL)
Human Intestine 2.0 uM NADPH*
S9
(0.5 mg/ml)
Carboxypeptidase 2.0 yM None
A
(10 units/mL)
Caco-2 5.0uM None
Homogenate
Pancreatin 5.0 uM None

*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

(14)

19 | @2 (x6) | (18) | 20) | (23)

PH 2.0 100/1 | 100/0 | 100/1 | 100/0 | 105/0 | 100/0 | 107/0

pH 7.4 101/3 | 100/0 | 103/1 | 100/0 | 95/0 | 100/0 | 89/1

pH 8.0 98/9 | 105/0 | 1022 | 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 89 | 0/78 | 3/100 | 209 | 1/100 | 1/100 | 25/75 | 3/107

(0.5 mg/mL)

Fuman Liver S9 | 1/80 | 17100 | 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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Rat Plasma 5/96 12/88 58/ 42 73/30 78/18 72/ 17 71/29 Human Pl asma 93/4 82/ 12
85/8 96/4 90/2 101/2 100/2 Rat Liver S9 1/98 0/89 1/85 4/101 1/100 8/ 96
3/97 0.5mnl Human Liver S9 4/91 8/ 79 7/87 3/101 3/100 1/105 61/39 0.5 m
Caco-2 SOVORWSOWASH7 24/ 70 3/ 95 2/ 100 15/85 51/49 PancPEHUSHOZISH 71/ 9
90/ 9 46/52 81/18 43/58 82/4 51 (57) (59) (62) (84) 85 8 pH 2.0 100/0 100/ 0
103/0 105/0 85/0 82/0 101/0 pH 7.4 97/2 100/0 103/1 94/2 84/0 92/0 99/1 pH

8.0 91/9 0070 97T 2 881 SA T[S BRI 3 N By ST B AT T RaA 85 5/ 05
01/ 11 82/ 19—H83—tkirran s 1 g4 3/13 Rat
Viver S0 3 1030820 5 GGG E 102; T ADED T 000" TG ﬁ%%h LP¥8r |9 6/ 91
1/86 1/82 [0769 TS b ) 04 1/ 89
13/ 76 4/ 8232 egﬁ’ﬁ'ﬂgmmfﬂ@ /Edrq/doj%a«%%% 71&0"4%41 4 % /6 (90)
(91) (92) |(100PH®B4) ph 1000 §703/1 poBH3 of/ 191401/ 19040 W7/%Hy 528 43/ 0 97 0
95/ 0 98/ 0 |T00KA Pladkhad. 0| 98108 VAZRDVI58/835] O3 BI| g [Pasra B3 | 80/ 10
12/73 9/64 14/85 Human|Plasmh 81/ 2|83/ 2 B6/1 89/3 982 Rafl Live| S9 3/85
22/70 6/8 o (-t ' iew# 480141833/ 97 0.5m
o o S ol P e o TS [ A | AR gaﬂgrea? ga/@éﬁﬂﬁf@ﬁssn 68/ 27
90/6 109
RatLiver S9 | 1/98 | 0/89 | 1/85 | 4/101 | 1/100 | 8/96 | 3/97
(0.5 mg/mL)
Human Liver S9 | 4/91 | 8/79 | 7/87 | 3/101 | 3/100 | 1/105 | 61/39
(0.5 mg/mL) ‘
Caco-2 S9 295 | 27/67 | 24770 | 3/95 | 2/100 | 15/85 | 51/49
Pancreatin | 22/84 | 71/9 | 90/9 | 46/52 | 81/18 | 43/58 | 82/a
(51) | (57) |- (59) | (62) | (84) | (85) | (86)
PH 2.0 100/0 | 100/0 | 103/0 | 105/0 | 85/0 | 82/0 | 101/0
pH74 9772 | 100/0 | 103/1 | 9472 | 84/0 | 92/0 | 99/
PH 8.0 91/9 | 100/0 | 97/2 | 88/8 | 94/1 | 93/0 | 942
Rat Plasma | 31/72 | 8210 | 2/85 | 5/95 | O1/11 | 82/12 | 1/83
Human Plasma | 53/50 | 73/14 | 7711 | 8472 | 89/4 | 95/4 | 73/13
RatLiverS9 | 2/103 | 2/78. | 2/85 | 2/80 | 4591 | 2/91 | 2/92
(0.5 mg/mlL)
FHuman Liver SO | 6/91 | 1/86 | 1/82 | 0/60 | 2/82 | 2/84 | 2/87
(0.5 mg/mL)
Caco-2S9 | 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 | 4176
©0) 1 ®1) | (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 9371 | 94/1 | 96/1 | 95/0 | 100/0
Rat Plasma | 5/77 | 80710 | 12773 | 9/64 | 14/85
Human Plasma | 8172 | 8372 | 86/1 | 89/3 | 9872
RatLiver 80 | 3/85 | 22770 | 6/88 | 3/85 | 3/97
(0.5 mg/mL)
Human Liver SO | 1778 | 1778 | 4/80 | 1/83 | 3/97
(0.5 mg/mL)
Caco-289 | 5/90 | 6/107 | 55/53 | 7/90 | 17/83
Pancreatin | 9/68 | 11778 | 85/7 | 68/27 | 90/6
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WD 2005/ 019163 PCT/ US2004/ 027330 Exanple 85: In Vitro Determ nation of
Caco-2 Cellular Perneability of Prodrugs The trans-epithelial cellular
perneability of prodrugs of bacl ofen and bacl ofen anal ogs may be assessed
in vitrdvA2ees91ysdndard_nmet hods well known in the art PEBAIS2004/027330 St ewart ,
et al., Pharm Res., 1995, 12, 693). For exanple, cellular pernmeability may
be eval uated by examining the flux of a prodrug across a cultured polarized
cell rnonol ayer (e.g., Caco-2 cells). Caco-2 cells obtained from conti nuous
culture (pisavple 85sdntHis o gECach-2 Cellulir RPeymweabilitsnfo Tr answel |
pol ycarbonate filters. Cells wer Intained with DVEM/ 10% fetal calf
serum+ 0.1 nM nonessential am ni&g@ + 2 mMML-Gn, 5% C2 / 95% 02, 37C
until the dayTd triiCepi@ERAI dellRRE perfRAFIRANIfPréddtugs ShRfo e hfd GRMUEt ed at pH
6.5 apically (in 50 MES buffer containing 1 mM CaCl2, 1nmM MyCl2, 150 nmM
NaCl , 3 amalagSmayiberdssessisdnaro using standdrd glettods svelldadwiHnthelatbésee) at er al | y

(i n Hanks

of et 11 u&Bp IRy e & e 860 15N, F8es FobSesranfialips ppmmeapiyy ' °°°"
a1 A AR e o R S AR, D1

basol at emaholeyerie gt, Gand-2( atis) r§aca+2ctetlo abtained dtompoentifuops audtuwg  and/ or

rel eased, parent drug _in the opposit onpart t (recejver) were determ ned
at int er@afsgs%ffé#m@ﬂéﬂwe{fs%eﬁgﬁt%}@/d%@?wte zangyve @amnb@r meabi l ity
(Pa, p) @#&H t LA BVENE Y b = %ﬂ#)/ [ (AC) Here Vr
Is the vgﬁ%fgrfeéo th%lﬁggg?!\i/er Elgrﬁ}partze;g%nﬁeﬁ??@?sg%ﬁbﬁs e total flux of
prodr ug acmdsseatiglmido ucids +aMud) L-Glaj 3% @O 95% O IME witibfiee dafy of tie pl ot of
concentratign in the receiver, conpartnent versus ting; C_is the initial

concent r g¥feament Pesmgability studiss wereicenductedt pHAp & apically G S0mBMMESr ane i n

cnl. Pref¢ - RIO it NIl t S ability
denonst ?%‘1&??’%%1“8‘5& g?’h\g?pﬁwﬁflwW&-@W@QQW%QMM y, a val ue
of Papp NARHZO4 5SHNOglatdse) andpH T4 bdsolareral (i Hasnlad bylaned/altudlution Pap, of ~:5
X 10-5 cnm's. Typical values of Pap, obtained for baclofen prodrugs are

shown i ncantaining |10 eeMrJEPES) iax the pesance pOefflug pempankibitosg2604M27330  Conpound
Py, apﬁ&%7 {,0258 p% \;etggpsa(r)rlﬁﬁtlenrlﬂ Oﬁgxasﬁlt).l Thserts were placed in 12 or 24 well

plates containing buffer and incubated for 30 min at 37C°. Prodrug (200 pM) was

added o 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 (Papp)

were calculated using the equation:
Papp =V (dC/dt) /(ACy)

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 21 x 10
cm/s and more preferably, a value of Py, of 21 x 10 cm/s, and still more preferably
a value of Py, of 25 x 107 cm/s. Typical values of Py, obtained for baclofen
prodrugs are shown in the following table:
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basol ateralcm's a ical

cms A-B/B-A 10 1.1x10 9.2x10- 1.2

(12) 1.0x

10

1.7x10" 5.9 (14) 2.2x10' 5.3x10 4.1 (16) 6.1x10 1.2x10" 5.1 (18) 6 4x10
o 4 x 100WPHET s Tx20 2.3 x 103.8 \(32) 3 110 Z‘Xému,mauﬁm 2. %10
X X X X X
10-11 1.5 (38) 1.5x10' 1.4x10 1.1 (40) 6 9x10 3. 0x10 2 3 43 4.2x10 1.8x10
(253) Co Bx1oSompatid %Klop“%iﬁ“it&“ % solgtgrabo (P2} 5 %&) ggiulg 5 s
D .
73 2. 2x 68Tk ﬁ(ﬁé’@e 11’ COF 5 a4 The
data i nphi-s—ipae—shels *Jﬂ]'—‘l clA_teIu of jﬁgx“u —dJ—s.el—eggd—-he-%n have
hi gh cel AV m}! 1Z)hnul di be \ WLX fsﬂqur bed fromPfe inte tine.
Wth the excgaipn of comg'g%ﬂdo(leL t he éé"xc]él{et o- bhasol at eddl
erneabjlitie f thesp prdidtmud®™ sighifichBxil0"exceed theirs.1

Easol at eral -t (t§pi cal pelronfﬁa\bgﬂ%loﬁl es,g suggs:stxl%%ft hat| these jqonpounds may
be subs{ratesggr actiye TTEPRAPPT NELNant 2y esent| tnell?é)l cal
nmenbr ang~of y Tetts (nug:u HoTE pun—-ﬂx s thrsytransc Ll‘uﬂuu at
per meab| ( y—at-50 u%.s,s'x gt ety -passiye FusBR)- ﬁE,vB e—86+ Upt ake
of R Ba-;l—en‘-eﬂ..@T)%!J.nwl g—Ad P 10_6a.t.1_a 25 > loqsai.en 32

(32) 3.7x10° 49x10° 7.6

(36) 2.9x 10” 1.9x10° 1.5

(38) 1.5x 10 1.4x10” 1.1

(40) 6.9x 10” 3.0x 107 2.3

(43) 4.2x10° 1.8 x 107 2.3

(48) 1.1x10° 1.7x10° 6.5

(50) 2.5x10” 1.4x 107 1.8

(51) 29x10° 9.6x 10° 3.0

(53) 8.5x10° 3.6x 107 24

(71) 9.2x 107 1.3x 107 7.1

(72) 2.8x 10 8.0x 10° 3.5

(73) 22x10° 6.8x 10° 3.2

(74) 1.0x 10 8.9x 10”7 11.2

(78) 1.5x 107 1.9x10° 7.9

The data in this table shows that several of the prodrugs disclosed herein have
high cellular permeability and should be well absorbed from the intestine. With the
exception of compound (10), the apical-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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R-Bacl of en Prodrugs Intracolonically in Rats Sustained rel ease oral dosage
forms, which release drug slowy over periods of 6-24 hours, generally

rel ease a significant proportion of the dose within the colon. Thus, drugs
sui t abl i,n such dosage forns preferably exhibigt ni c

absor pt ie‘ggl)%wglégxperi ment was conducted to assess thé’%ﬂ‘?ﬁgﬁ%‘@]{f‘?f of

bacl ofen prodrugs for use in an oral sustained release dosage form 111 WO
2005/ 019163 PCTI US2004/ 027330 Step A: Administration Protocol Rats were

obt ai ned commercially andrs%ergi_p nnulated in the both the ascending

col on and the jugul ar vei PR ACRUMETIONPEYOEOls 4t the tine of the
experiment. At{'ats%%bﬁiﬂ&rc%rﬂxﬁ&% | %}ﬂl g‘d ? post - dosi ng.
R-Bacl of en or bacl of en prodrugs %gal%ﬁ%eqﬂ%-f , l%{% ,th })%%%%2), (33),
(40), (52ycendipg2dlon@ndthe jugulaf veid) Animals swerd cuinst¢ioueat the timesufithe i on (i n wat er
or PEG 400) directly .into the cqlon yia the nul a at a dose equivalent to
10 my of eﬁé@nﬂﬂi’gn}\bma?M%?“@PV@%BMMQ%QMW%@%@%I es (0.5 nl)
wer e obt R-BEdofeh 8 g‘ﬁgfeh g‘gdrggs ) teqd v, I rs and were
guenched i mredi at g})y y gd |t oﬁ g?@@{zﬁgéﬁ’m@’ Q?Z’ngf(?(ﬁf@g’r conver si on
of the p()y({100) Bid(d04)sweneladmimsteredanalsylution fin witeoor REG 400pditsstly St ep B:

Sampl e preparation for coloni¢c absorbed drue 1. Rat bl ood was_coll ected at
di f f er entt 0

Yig thegagnyla@t g dogsrequivalst Rl mg@fbaclpfensanivaledsendor f t ube

t ai ni . M | ' |y, 20 L
o br ol oI i BI0ST Sl B 00! T8 drainl ol E MM Fokomylyy 1°
met hanol atatervalsievbr i8rHoursamwire aedobbd fiimedibel 2y Addifion of methanol to

p-chl orophenyl al ani ne. 90 pL of bl ank_rat bl ood was added to each tube and
nmi x. TheRreventfughercopyersionof the pradmigd Blesd pamples (were analyzed asidesgibeds, 100
g/ m) Wa%el?%de‘j to make up a final calibration standard (0.004, 0.02, 0.1,
0.5, 2.5, "g/m). 4. Sanples were vortexed and centrifuged at 14,000 rpm
for 10 mn. 5. Supernatant was taken for LC/ MS/Ms analysis. Step C

LC M5/ M5 anal ysis An APl 2000 LC/ M5/ M5 spectroneter equi pped with Shidnmadzu
| CADVp Step B: Sample preparation for colonic absorbed dru

1. Ratblood was collected at different time points and 100 pL of blood was

added into an eppendorf tube containing 300 uL of methanol and vortexed to
mix immediately.

2. 20 pL of p-chlorophenylalanine was added as an internal standard.

3. 300 pL of methanol was added into each tube followed by 20 uL of
p-chlorophenylalanine. 90 pL of blank rat blood was added to each tube and
mix. Then 10 pL of a baclofen standard solution (0.04, 0.2, 1, 5, 25, 100
pg/mL) was added to make up a final calibration standard (0.004, 0.02, 0.1,
0.5,2.5,10 pg/mL).

4. Samples were vortexed and centrifuged at 14,000 rpm for 10 min.

5. Supernatant was taken for LC/MS/MS analysis.

Step C: LC/MS/MS analysis
An API 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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bi nary punps and a CTC HTS- PAL aut osanpler were used in the analysis. A
Phenonenex hydro-RP 4.6 x 50 mm col unm was used during the analysis. The
nobi | e phase was water with 0.1 % formc acid (A and acetonitrile with 0.1
% f orm owoaeus@i14183 . The gradient condition was: 10% B pot/uS2de402830 t hen to
95% B in 2.5 mn, then maintained at 95% B for 1.5 mn. The nobil e phase

was returne 1098, for 2 112 WD 200510 PCTI US20041027330, mn. A
Tur bol on%‘“a@tﬁmﬂq& RIAY SQPERY VahU3 é’_n/qu Aﬁég@m a(gaqgfsgps\]vgs WRjone in
posi ti vepésitiveTBAl gr088 dnd Bn MM traRftHohio? /P2 141 91 wastiskain B ﬁ%ngdf” t he

anal ysis of baclofen (MRMtransitions mz 330/240 for z 3921240 for
(12), m backofen MBM tramsitios)m/zi389/240 Gorq10), sz 392240 for(12)4 il I2400r (27), m z

400/ 240 FBIDIB 406D a8 Boom g ko T ST ko (8 mer < sy 10 1
of Lhe SITWARPorEI, A06RRLRH (4031054 PIORK ES1HRIGD/ 40! B0 (0% Ao gy Ainal Vst 1. 2

quantitation software. Fol g col oni mnistratiron of prodrugs (12),

(23), (2600) £d00/2482py (103 werd dddl). 10 pl)of thOAmplésiWere injedted( TA) the maxi mum

pl asma concentrations of R-baclofen (C_.), as well as the area wunder the
bacl of enP§RKa ¥isre 18tsgrated wsing Hnalyst 1.2 guantitahonseftwarscFollemang elamiei cant | y

R bac of P of HRRER T AR AEEY o) 1 P BT OB RRLERLT o
for mul at @04 pthe euxiatintplansa cohdehtltiofs 6XR-baIBRNA(EY R BN asothe ategd/ Or
effective sustained rel ease of bacl ofen anal ogs to m nim ?e dosi ng frequency

due to reuslenthe\pselofancplesnesmecnsertrationtvisctirae cures @XE6) wierd Significatynpl e 87:
Ph | ' - I EFpkl owi ng. | .2 | Niest.r atd t
Oynoml oBEREb a0 Fa e PrrleEom b ABERE L HERRESUIEY 00 1 our
el e cynyhigldatd demGBStiRssSthasthest cdipRards M) be formuliYed 4 domyisRiens bol us

I njection into the sapbenous vein at a dose of 1.2 ng/kg. Bl ood sanples

wer e obt suitable for enhanged abaonptips and/or ¢ffactive sustainsdaelease efhackhofewst - dosi ng.
Bl ood wa rocessed .i diately for plas a AC, Al pl.asma sampl es were
 ubs equTRAGE X0 B JoARe Eremepty dhe SR SyRamie o RepRe e

S

i%egﬁy descri bed
above. T%ldmghaﬁ,égacl of en exposure AUCI f= 3.6 h.g/nL. Exanple 88: Uptake
of R-Bacl of en Fol l'owi ng Adm nistration of R-Baclofen or R-Bacl ofen Prodrugs

I ntracol onlcallv in Cynonol gus Mnkeys

Example 87: Pharmacokinetics of R-Baclofen Following Intravenous

Administration to Cynomolgus Monkeys
R-Baclofen hydrochloride salt was administered to four male cynomolgus

monkeys as an aqueous solution by intravenous bolus injection into the saphenous
vein at a dose of 1.2 mg/kg. Blood samples were obtained from all animals at
intervals over 24 hours post-dosing. Blood was processed immediately for plasma at
4°C. All plasma samples were subsequently analyzed for R-baclofen using the
LC/MS/MS assay described above. The mean R-baclofen exposure AUCi,c= 3.6
h.pg/mlL.

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
soluticns 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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Example 89: Uptake of R-Baclofen Following Oral Administration of
R-Baclofen Prodrugs to Cynomolgus Monkeys
The R-baclofen prodrugs (92) and (104) (5 mg baclofen-eq /kg) were
administered by oral gavage to groups of four male 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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What is clainmed is: 1. A compound of Formula (V): (VM) 0O YRRPpOr a
phar maceut | ®dlat i ciimegisabl e salt, hydrate or solvate thereof, wherein: R3
and R4 are each hydrogen; Rl is selected fromthe group consisting of

net hyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl,
tert-butyl, n-peptybomp PormupQ&Hpentyl, neopentyl, 1, 1

- di et hoxyet hyl , phenyl "and cycl ohexyl’; and R2 is selected fromthe group
consi sting of hydrogen, methyl, ethyl, n-_propyl, isopropyl, n-butyl,

i sobutyl, sec-butyl, phenyl and cyclohexy|[. 2. The conpound of claim1l
having Formula (VI): (M) ci o X O p®&ANY p 3. The conmpound of claim1 or
2, wherein R2 is isopropyl. 4. The conpaund of claiml or 2, wherein RL is
met hyl, ethyl, n-propyl or isopropyl. @ conpound of claim1l or 2,
wherein R is nethyl, ethyl pn: PN .'-Qy#, n- butyl, isobutyl,
sec-butyl, tert-butyl, phenyrlggééyclohexyl, and R2 is hydrogen.

0O

or a pharmaceutically acceptable salt, hydrate or solvate thereof, wherein:

R? and R? are each hydrogen;

R' is selected from the group consisting of methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, sec-pentyl,
neopentyl, 1,1-diethoxyethyl, phenyl and cyclohexyl; and

R? is selected from the group consisting of hydrogen, methyl, ethyl, n-
propyl, isopropyl, n-butyl, isobutyl, sec-butyl, phenyl and cyclohexyl.

2. The compound of claim 1 having Formula (VI):

(VD)
Cl

ﬁ R

R 0 o
T X T O/
0 R g

RZ

3. The compound of claim 1 or 2, wherein R? is isopropyl.

4. The compound of claim 1 or 2, wherein R'is methyl, ethyl, n-propyl or
isopropyl.

5. The compound of claim 1 or 2, wherein R is methyl, ethyl, n-propyl,

isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, pheny! or cyclohexyl, and R* is
hydrogen.
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115 6. The conpound of claiml1l or 2, wherein R is nethyl, ethyl, n-propyl,
i sopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, phenyl or cycl ohexyl,
and R2 is nmethyl, n-propyl, or isopropyl. 7. The conpound of claim1,

wherein R is isopropyl, and R2 is isopropyl. , 8. The conpound of claim 2,
wherein R is i s®prhsgpmponnd ofdlains1iosdpwhgsgin R igmethyd cdlarpearpybf cl ai m 8,

whi ch i i al ' : ol i.m 8,
wher oi n't no aREPd Aiut SRRy T SRR bt ol SRTRBMBRPI AR nea

is of the Smetwf ingstopyli GnisoprdpylThe conmpound of claim8, wherein the
stereochem stry at the carbon atomto which R2 and R3 are attached is of
the R-configuration. 12. The conpound of claiml or 2, wherein R2 is

hydrogen and R1 4 : i Ok, : rein R2 is
i sopropyl and R v'isrshepyrég{tb\t%l}?q ég%amﬁe&@%gﬁg%%&?&%ﬁ%%&l} E)Srlg(?,r%'er ein R is
isopropyl and R is n- propyl. 15. The conpound of claiml or 2, wherein R2
is methyl and R is n- propyl. 16. The conpqund of claim1l or 2, wherein R2
is methyl and R 8ikhe qogtmpe%g)f claipy?2, We@ﬁﬂﬁwﬁarowhén%ﬁbmlswrow,l- wherein R2
is methyl and R is phenyl. 18. The conpound of claim1 or 2, wherein R2 is
hydrogen and R is 1,1 - diethoxyethyl. 116 1 19. A pharnmaceuti cal

conposi ti on conpd.iHiengngpoandpdHelanh 8f whikh isvubstamthllysonp kitasreaeandri cal | y

accept abl e vehicle. 20. The conposition of claim 19 conprising an oral
sust ai ned rel ease dosage form 21. The conposition of claim 20, wherein the

dosage formis agaptoholif oPé’l@iH Wtk rdy (e &ﬁ%&@@é@t RfeLarbsh dont r oduce

the dosage forminto an rntestina | umen of the patie
which R? and R? are attached is of the S-configuration.

11. The compound of claim 8, wherein the stereochemistry at the carbon

atom to which R? and R? are attached is of the R-configuration.

12. The compound of claim 1 or 2, wherein R? is hydrogen and R' is

phenyl.

13. The compound of claim 1 or 2, wherein R is isopropyl and R'is

methyl.

14. The compound of claim 1 or 2, wherein R? is isopropyl and R! is n-

propyl.

15. The compound of claim 1 or 2, wherein R? is methyl and R' is n-

propyl.

16. The compound of claim 1 or 2, wherein R” is methyl and R' is

isopropyl.
17. The compound of claim 1 or 2, wherein R? is methyl and R' is phenyl.

18. The compound of claim 1 or 2, wherein R? is hydrogen and R' is 1,1 -

diethoxyethyl.
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t he dosage formfurther being adapted to rel ease the conpound of claim1
gradually into the intestinal |lunen of the patient over a period of hours
after said swallow ng, said gradual rel ease causing cl eavage of the
conpound of claim| after said swallowing to provide a therapeutic
coqcentration of baclofen in the plasma of the patient. 22. The conposition
of "'claim 21, wherein baclofen is R-baclofen. 23. The conposition of claim
21, wherein the perA pharafactgticabcanpsitionesmgtrisingeasmpaodibf ainolimsd 24. The
conposition OL clain12ﬁ, mher%iqﬁth period of hours conprises at |east
about 8 houf &harBrceytically aELsRaIG WIS ¢l ai m 21, wherein the period of hours
conprises at |east about 12 hours. 117

20. The composition of claim 19 comprising an oral sustained release

dosage form.

21. The composition of claim 20, 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 cleavage of the compound of claim 1
after said swallowing to provide a therapeutic concentration of baclofen in the

plasma of the patient.
22. The composition of claim 21, wherein baclofen is R-baclofen.

23. The composition of claim 21, wherein the period of hours comprises at

least about 6 hours.

24. The composition of claim 21, wherein the period of hours comprises at

least about 8 hours.

25. The composition of claim 21, wherein the period of hours comprises at

least about 12 hours.
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