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dopamine by L-aromatic amino acid decarboxylase (AADC) enzymes in the

peripheral tissues (e.g., intestines and liver). For this reason, levodopa is normally co-
administered with a decarboxylase enzyme inhibitor such as carbidopa or benserazide.
When administered with carbidopa, the plasma concentration of intact levodopa
increases and thus more levodopa becomes available to be transported into the central
nervous system where it is converted to dopamine. Carbidopa and benserazide do not
cross the blood-brain barrier to a significant extent and therefore do not inhibit the

required conversion of levodopa to dopamine in the brain.
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greater oral bioavailability and a prolonged systemic exposure to the drug,

[008] A series of glycolic acid ester containing prodrugs of levodopa has been
described (Wermuth, U.S. Patent No. 4,134,991). Lipid conjugates of levodopa to
facilitate the entry of levodopa into cells and tissues have also been described (Yatvin,
U.S. Patent No. 5,827,819).
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small and large intestines have been described in Xiang ef al., U.S. Application
Publication Nos. 2005/0282891 and 2006/0020028, each of which is incorporated

herein by reference in its entirety. These levodopa prodrugs can achieve an oral

bioavailability of levodopa that is at least two times greater than the oral
bioavailability of levodopa when orally administered on an equivalent molar basis.
More specifically, Xiang et al., U.S. Application Publication No. 2005/0282891
discloses the compound (2R)-2-phenylcarbonyloxypropyl (25)-2-amino-3-(3,4-
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[014] Agencies such as the United States Food and Drug Administration can
require that the polymorphic content of a drug product be monitored and controlled if
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, neutraIIZIn

pm}pﬂrhgmybmyyﬂopxy(@ﬂb@mmo -3-(3,4- dlhydroxyphenyl)propanoate
néegﬁ%tem%ﬁ] gr;la%%% I cg/sgqllg}%}d(ggi% %%H%ca}rggr?ﬁg)?y%%p%’l ?ﬂ') %-amino-
3&2 Modlh}?erMhﬁ% 1BpMOb YRy RRYrorh 289 se%o@d@d‘wen% dSprdvided.

droxyphenyl ) propanoate, extracting the (2
) - 2{(&% ni‘ﬁ@s&a@@ e@igpgrrgsp}g;pv@g@,))y the present disclosure are set forth
hgpa no- 3- ( 3, 4- di hydr oxyphenyl ) propanoate with a second
sol'vent, addi ngnet hanesul fonic acid to the extracted
(2i7?)-2- phenyl car bonyl oxypropyl (25)-2-am no-

3- (3, 4-di hydroxyphenyl ) propanoate_to convert the
(2| ?) - 2- pheny!| caﬁwfé&wwa;@wﬁ
0 . .
Cr RPN e g schsds SRR 160 o BaRBARPAAEA herein,
al(eZ’oﬁ)luﬂraimmqnﬁpos(%s’SQlﬂyd iThg' dnamg/gshemyd)t)lm’eﬂdmiméﬁlﬁt the scope
t and i ing the crystalline
p’ioff‘%fi%ﬁ%‘f‘l ”&3 ]g?ﬁ'ffleoxypr opyl (2 S)-2-am no-
(fod dFI@Iﬁle PLYENS Eﬁlffd%rﬁﬂﬁﬁﬁﬁﬁlﬁ %El%i/ihf&r? tlﬁérﬂﬁ?faﬂ?of (2R)-
second sol'vent, are provid These” and
2fpélam3d¢aéborpdwml b%é')mmnlpoés@sﬁ ddhb’émm}s‘tmnel)pmaMe

fonth i ef Descrlptlon of the Draw ngs [026]
m‘FFPgath?WS ézeéirtl??lgéﬁﬁ’pwpla? under stand that the draw ngs,

despospelidiat Qishows b XEay pbbvhetsdlfﬁadcu@m p&t&rﬂ@ﬁeﬂe)@nl y.
The drawi ngs are not intended to limt the scope

plgﬁrwlﬂaﬂ@ayWypq@@yb@é}; gramign-3dp sé}scbhjéirOYfXI@?l]lyl)prgpﬁd?@atf mesylate
l, I t th
o O L R D Syl (29) - 2- am no-3 (3
, 4- [128y dFigufp Beshwv} pii Xpiay patveemndfydcave patters bA(2AR)2=d
I 028] .Fi wd
B AT W RN T

cﬂy@ﬁ%z@dﬁ@rf‘ﬁo% 4nd14- di hydr oxyphenyl ) propanoat e
mesyl ate crys FI ized from 1% water in isopropanol.

[ 02B130Fi nguefe 3 sbpwaen XaraXppwyenpbifthstion péttarm of (2R)-2-

aterno 2R) - 2 enlcr Nyl o r I
DR kb s N S S e aroRangate mesylate
: cﬁ@t@ﬂiz@d ﬁroﬁf ethahdlimedylf £abutys eeppiamp! . [ 030] Figure 4
shows an_X-ray ﬁowder diffraction pattern of EZR)-Z-

[031] Figure 5 shows an X-ray powder diffraction pattern of (2R)-2-
phenylcarbonyloxypropyl (25)-2-amino-3-(3,4-dihydroxyphenyl)propanoate mesylate
crystallized from 0.5% water in methanol/methyl-tert-butyl ether (1:5).

[032] Figure 6 shows an X-ray powder diffraction pattern of (2R)-2-
phenylcarbonyloxypropyl (25)-2-amino-3-(3,4-dihydroxyphenyl)propanoate mesylate

crystallized from 1% water in acetonitrile.
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phenyl car bonyl oxypropyl (25)-2-amno-3 -(3

, 4- di hydr oxyphenyl ) pr opanoat e nesyl ate crystallized
woramosedhanol / met hyl -te/t-butyl ether (1:7). POBUSL006/046273

Figure 5 shows an X-ray powder diffraction pattern of
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pattern of (2R)-2- phenyl carbonyl oxypr opy
corppeuridroan de @ Predirug hydithexygsiteiiyd gaprbepatroat Bxaraplys af ieological
crystalli.zed from 1% water..in acetonitrile. .
b T Posite TheA T an B B Mirinebscmpquring the
cHRRARSAM IR oIPBuLP HERBIbAlite Abr&If ifa Pwlad@em #1ul such as the
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metabolite thereof in a biological f in a patient
plesma of bleed using sfethadssuslosd lmidehremaiography-daridem mésst he

d i ent. . ' mhodi h
SGOTB QNI s b B B e
tib plgmavoatiittosfveRuotiaw wale. fuithisls netedddder dill @odinangl

pl asma. The AUC may be determ ned by neasuring the
AdYn&em s due sANERiraliHetnéme purve areobll krowmirtaerti Asa
i . i
e b E8lishotled AL SF AT C Ry By B 30niRleR ey
nepatingdhetangerttabolsf Mspdogt inhe plasisa o1 bteod of £patihnsfollowing

and_cal cul.ati the area under t I'as

op] ALBHITEEPD Al geige dorm wm%&ﬁkgr@ﬁgﬁ@érh@@%@@rmﬂ
(ﬁ@lﬁé’fhﬁb_lﬁ@,4-3&y@f‘&yﬁﬁ&ﬁl)?ro%5ﬁ&t&9@ﬁ@ﬁé bAtyeAIline form
versus-time curve are wel nown in‘the art. As
theg¢odvant to the disclosure herein, an AUC for | evodopa

may det.er m. . by nmeasuring the copceptration of :
o e B R THESHarelo S e ahatnos YR Fiah Far Bramtgmic
cREhticibiTiaabibitEb i ORingfadhisiosADR of HedrGe bPpiodtddkhereof to the
(21 ?) - 2-phenyl car bonyl oxypr opyl
patiesy and may he dgeymingd by kyalpasingpios syanpledpanlsame or blood
I [ t ] _
oA AL A T3t Bogl 0y S AR, | PIPLE GG sl chamsterizing o
plagme beblobl eosoeatrativreversusetitha turea imefude thadree nhder the curve
followng admnistrati on of the drag or prodru )
whlerahy Hg @ ReAkrepreitatig iy aivg BshmR S oncentration
(€Y., YRy, IsQhe ABAMR cotdfrMATTR Bhg B @6 glasma or blood of
concentration-versus-tine profile for a drag.
aPatientelvang sdhinistiatios héa deteafitlr digg ar plodsumthereobiodbel
concentrati.on-versusstine. curve ingclude {h rea under
PR Jam RS Tng b pHB T SeaieR R B o 6 e I 1he
plasfax) blodd df b PEti R KSITOHThE hASinERAGEN bf AHSRIF (@MY or prodrug
where Cmax is the maxi mum concentration of a drug in

therot 9 thepationt: bl ood of
[035] “Diastereomeric purity” refers to the percent of one diastereomer of a

compound relative to all other diastereomers of the compound in a composition
containing more than one diastereomer of the compound. For example, a compésition)
having a diastereomeric purity of 97% of (2R)-2-phenylcarbonyloxypropyl (2S5)-2-
amino-3-(3,4-dihydroxyphenyl)propanoate mesylate when about 97% of the 2-
phenylcarbonyloxypropyl-2-amino-3-(3,4-dihydroxyphenyl)propanoate mesylate in
the composition is the (2R)-2-phenylcarbonyloxypropyl (25)-2-amino-3-(3,4-



a patient follow ng adm nistration of a dose of the
drag or prodrug thereof to the patient, and Tnax is
woheotoe®5t 0 t he maxi mum concentration (Cmax) 8€TaSeineg46273
in the plasma or blood of a patient follow ng
dﬁig‘dnomyﬁiangl)pmpaﬁateﬁmd&;@e Ofasteteonr agl afoupB Ycflge 2-
eoneri ¢ gyrlt
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ﬂﬁ%ﬁ@@ﬁqoﬁ 8babHNR ohO oPhbreXdMBE oS EAES QIR §s 1Rt (21&29(21{) ,

onpound i n a conposition contalning nore than

th@'@‘g)t' & Rermed/opthe (35)-¢25p omdrs. Ensom@mipmhmems the
dl@%?%%ﬁﬁﬂ@ SRS Tl S s B 9ok, ot B b8l o1,

atqeasﬁ botnt 089 atlleht dhSut YBHE Byl R HBRA DA, 8t I@Eﬁ%@\h%w @fleast
about 97% of the 2- henyl car bonyl oxypr opyl - 2- am no- 3

abO(uS 9a e pirgant algs &y at) lgpst plav 8%, peatylpast ebaup 99%e

5 BB PR3t B R R G P SRSt Bropyi

(25B9ydnaine-3d{3as tidly e@aepheanlp@bmiatedetlaté hal é’rystalhne form

phenyl car bonyl oxypropyl - 2- am no- 3- (3, 4- di hydr oxypheny|
t Eﬁogpanoate nmesylate in the conposition conprises one

R e e

(Sﬁ’B(DJWESE adxbpebvieetyto$ mavbmemtb,aﬁmgeu]aoﬁgﬁuty, 1estinig tyear, (whaoh usually
ST B St SRS S BBt
d@ﬁl%ﬁncg B84 ga@ﬁnd ﬁﬁ ? @ﬁﬂé%tsyﬁg%msaihclhg@é&t mgstu%;a/ﬂshﬁ’&ances

| east about | east " about 98% 9 Or at 1 east about
S os Stlm‘ﬂ@}g, dt@vr@dé plan pwm@r wgning Sl bipe” stoeped, formard-reflexed

i | car b | L
oS5 SRR et PR R P sty s spfiguing disturbances
sUBRSY hgbepHRRLh, fdsuﬁétaﬂglspé&hf @&oblitgd) abeddotod adds of

"Par kinson's disease" is a clinical syndrone

speseliflangpagy divtwdpneeria dpth arastine ard waeptiyslaugee and
)

PR, bl Bl R, pl b A Rl AL Bl

dexmayrané nbomfnaﬁos,tlmpmlred)gfbmetok e(aﬂdmgtubm add powartyasfce
a|t nd falling.,. synpt.o C it., and
mﬁéf %"PE‘F e I\%ins@m% &}Pé’g§1%‘£¥gﬁ“°3§ a@ﬂﬂﬂfgﬁ i ﬁa&@’é‘?‘%ﬁ% é‘def’éF m
iR MdRImoddtfiSthincE Rull RdepreatiBRRBEnititO Hi’gﬁfrgalfcgé LRK &Y slowed
posture, festination, gali t freezing and dystoni a;

reapld@ciime ekeswiel dwfungthn, demeimnmemogyloss, asd hyqdm@hem pHects;

fes t|n ech, droo t oL causes
sleFE b aare 2BE Pt o Bte OB BoRRES iSRRG Anfigrurbances
i EEEMIE?@ séBREMBSurbARcts AP ARigiAir vasialdrbepdidnf dik2ifess and
masked facies, mcorpgraphia, inpaired fine notor

fodatinige Fp3iTed mAORTNS PRt QTR Tadg ption orlassraf qerse of smakbtasd pain; and
a&885r9{cr1ﬁ§thx%gnce§ REHPRY €flryts}él Ofnd seborrheic dermatitis, urinary

incontinence, constipation and gastric dysmotility, altered sexual function, and weight
loss.

[038] The Unified Parkinson’s disease Rating scale is the primary clinical tool
used for the diagnosis of Parkinson’s disease (see e.g., Gelb et al., Arch Neurol 1999,
56(1), 33-9; and Goetz, Mov Disord 2003, 18(7), 738-50).

[039] “Patient” includes animals and mammals, for example humans.



novenent. Non-notor nood di sturbances associated with
Par ki nson' s di sease i nclude nood di sturbances such as
wdem7@ssioon; cognitive di sturbances such as sl sGEMIS2006/046273
reaction tinme, executive dysfunction, denmentia, nmenory
| 0s§0404n dthdllacaitnc@lrboﬁfﬁoembﬁ"’ re$dre epa e Mthﬂf&fh‘ipri%ﬁfg"(ZR)
sive dayti zigsormol ence, .insomia, and

et PR PR P Sr BB oS v kI A BRemampesoe
n%n%hm ofysHIMUAorR TEGER 1 1o8l: 67k BRABAGichR) Bdehvle
ai red ‘proprioception, reduction or [0Ss of’sense of
velmelewithawbich dlemonapudmduﬂ aingnisteradi tetayratiemces  such as
oi | and s hei c r titis, urinar
o ep et SR Sicrp R T T e pappraveyje by a
%u £69 W& féwaﬁdrqrstat@g&vemﬁ&nthét&fﬁ thé@ ] The
i fied Parkinson's disease Rating scale Is
Pbarmﬁﬁmgpem, onlistad irt other gesenlly mcomedjplwgmammemffor use in
Parkﬁgs disease (see e.g., Celb et al, Arch Neurol
gy, é%? i E 34080 ond Goetz, Mov Disord 2003; 18(7),

738(0) . “PlBRhccutebll eaicepthble lyuliete” aetbivab § daneht! g
for exarrple hunmans. 040} "Phar naceut i cal conposition”

ex@pighis Of errercwit wdich R -SwhpryleArbrpyl@propyl (25)-2-amino-3-
AR BRPE RSP E D BT sz

td mpzmehher eof and at | east one phar rraceut ically
accept vehicle with mhlch t he compound | s
n‘f(ﬁBi‘ e?er@éﬂ%go r%f%&arp adiepvatpgafp d%@@lﬁ&w@&haté@ﬂmsﬁs a
tﬁﬁscf&iﬁa%@h SithiS e ol %o ?a?&%@%ﬁ%qw?ve Ristloh 9%@&9% HY ﬁ@n%uently,

regul atory agency o eral or a State dgovern
althaigh dot mecesserily, gharRivaslogicalhoiaetveamtil betveded i the Ipenent

o B SRR QB P RUE kP clar Pyl E Sy e it
smqm glkel’ orra@gl% mz?lkgl ﬁo@ugg UQRiEh nAGIb h3BEolyRY 64 Pive i Fro@i’de the

carrier wt 2- phenyl car bony! oxypro

ctheyyl zonitinieg drug( é’rqdrugmfg@d dmgy piidriynotionakernees ca?%rent than
tﬁgﬁétg O(UC afd f@ﬁ%&\'yﬁ% gl%é‘gkh %;m%e 1%1‘? adm ni st er ed

ers' 10 a derivative

of §04dn ungsni@aw feftrbad a femuifpesieainy @o6) thatWhéDised to mask
wi thin the body to, rel ease the active drug. Prodrugs
agpnetipnal g Wifhing dryg gy crv thelse gia proirug. Typically, the

p%?d'lgf?%g 19€1a688dHeY «f t X;ﬁrh% ia lﬁ%ﬁ(‘lds) Hat%e’c fe%ge(fl%' ér{k‘ffmatlc or

parent drug. A car ontain drug
nomenvayniatid meps frovivexanpl e, an ester of e|ther sinmpl e

aI kz(%égr %C\gquggal k hé&rﬁlﬁg u\ﬁh@'{gfﬁ &*‘%{?{%@ %{a?ta% ed .
f%ﬁ‘gﬁé fag8tidral gl @S amdlébutéaﬁgsucb,qe&iceg bPpRSer fé‘a@tﬁﬁfgl of the

functional group. Examples of protecting groups can be found in Green et al.,

“Protective Groups in Organic Chemistry,” (Wiley, 2™ ed. 1991) and Harrison et al.,
“Compendium of Synthetic Organic Methods,” Vols. 1-8 (John Wiley and Sons,
1971-1996). Examples of amino protecting groups include, but are not limited to,
formyl, acetyl, trifluoroacetyl, benzyl, benzyloxycarbonyl (Cbz), tert-butoxycarbonyl
(Boc), trimethylsilyl (TMS), 2-(trimethylsilyl)ethanesulfonyl (SES), trityl and
substituted trityl groups, allyloxycarbonyl, 9-fluorenylmethoxycarbonyl (FMOC), 6-
nitroveratryloxycarbonyl (NVOC), and the like. Examples of hydroxy protecting
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those lIisted above are well known to those skilled in

the art. [044] "Pronoiety" refers to a form of
wonrei7@6t498g group that when used to nmask a funeCTas2006/046273

group within a drug converts the drug into a prodrug.

giopps tmldy, but hee mrt dinvdteetty, thbdel whige tiehadioag greupt i @itlsrug
enzy matj c or

[ h I d
e gIkilbice SRRy Tty Stk 2eprell Skl gthgroup"
1@ fdrSprand eﬁfe?éJB‘laﬂﬁylﬁi 1%&&{%%5&1&1}y1% p, attached to a
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o P BRSSO g e B Pl e
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Synt hetic Organic Methods, " |s. 8 (John WTey an
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e S o OB bRl oy Bedcoren

embbkhﬁ?éﬁtéaém ﬁ)ﬁ'me(%ﬂfo raﬁgih%fﬁbllﬂ)ﬂbﬁhﬂ #io dbdMB)4 hours. Sustained
(trlrrethyIS|I hanesul f t%q (SES), trityl and

release foratigns acrhacwet erapgpsicallyl ¢fjactxg ecncpeimtions of the drug in the

)asl’cét‘nlrug 3&?@%&1‘9 o\tx%)g éﬁ?@gﬁ%@ﬂfﬁWe r%at%‘ﬁe to thaf(t achieved by oral
adfmmmnﬂaBSn of a tytolientighad Fartraibdtion 9f theudpsg. | TIodlweke, relwie”aéiers to
not mted to, those mhe{e t he hydr oxy

dene the dHERTE A5HVaMERda lt«s&hfgmfﬁnfaéh%é%grymtesahal Tumen after
a'dEl'agfé/d iRk g&‘i&i for éﬁﬁft-nk)leae?d@é}kéfi} b%ﬁ‘{q?fosabout Ithours relat ve to

t et r ahydr opyr anyl ers, tri silyl ers
ﬂnﬁh@ha@dhemgﬂa@mmﬁynﬁSmsﬁawnmdmhehéd@mﬁﬂmEﬁeﬂﬁh¢dng

rel t her apeuti c,,0r event Lve, anoun

o fPRT ShreRind S Rdtnstr o g o e 1 esfelippeting
adiseBse! dMiadrderS of ANERE ohdI@Mhé Bﬁ‘ﬁlcaﬂfs?fﬂ RARVENdi8A8d or disorder.
formul ati on of the drug. For ora Pornulatlons t he

In; earigin epkadimends, ‘tiehideg eor “frogmeal”| ryfersetanerestil gorpenaliprating at
Ietaglt on ngﬁ 31&41 gg:laﬂletté?%f giaes&lge%@(% ed?%or §| WH at}J (%33%/0 1 rtz)r

Fangi ng from a toa

dﬁfm‘mbte w;emta Phitiene, n’gocbrm&nérﬁbodimems a‘uteam”gﬁr“u?@tnfeaﬂgbfm to
from about 4 _to about 24 hours. Sustained relea
intehiing o qoaﬁglhalsﬁh%&ée%sﬁ eF iseider, et phyticalivt (e\ge stabilization of

2 QRBGENE ;%‘lﬁ) ?hsp/élﬁ gg!a}i? (ég Lifksi éfﬁh%ﬁaﬁ%?%lh atﬂaf‘aﬁﬁé?&),

over a p ongé&d peri fre re ative
onbdther dedain embbdiathmis) [‘se¢atiagT an “tehtneent’dref@ntd delaying, in

f or mul at the d Del | ease” refers t
sGrEp EREEHP ALY B L 5ES Vet HBRSbol | L e & her oo
| Nt e HRsigeliBiRATRBLe kOB AhheaReLOT dirifbund

period, for exanple a delay of about 1 to about 12
thap oyhen ad@prmtpmd te @ petient ferdidatingd dispasgrimthe patient, is sufficient to

e@?%a&éh[stg%ér& [ﬁ rf g{,ﬁ (If{%egagg ‘éfﬁl% ‘ltﬁé}géeutl%lpue clu%] aﬁguﬁth ill vary
dehéing ohohacongsiundgthe disaageland itakévegity and the age, Welght, etc., of
the patient having the disease to be treated.

[049] Reference is now be made in detail to certain embodiments of
compounds, compositions, and methods. The disclosed embodiments are not
intended to be limiting of the claims. To the contrary, the claims are intended to

cover all alternatives, modifications, and equivalents of the disclosed embodiments.
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a di sease, disorder, or at |east one of the clinica
synptons of a disease or disorder. In certain

wenhodeeat s, "treating” or "treatnent" refersPCO/US2006/046273
arresting or anmeliorating at |east one physical
paraneter of the disease or disorder, which may or may
not be discernible by the patient. In certain

embodi nents, "treating" QMBOWKSt nent” refers to
Bt | ) . ) ]
Y025 R RSP 059 2 i

343 dabhydrim ywhsyyiptropanpatp myesilatedqi cal |y (e. g.,
stabilization of a physical paraneter), or both, hi
certain enbodi nents, "treating" or "treatnent" refers
to delaying, in sonme cases indefinitely, the onset of
a di sease or disorder. [ 048] "Therapeutically
ef fective anmoun nmeans the anount of a conpound that,
when admi ni ster d_ 0 p tient for peating a disease
in the patlent,nls su |ent tio ef ect such treatnent

Bc
of the di sease.OThe er “ef fegtive anount”
wi |l vary dependi ng| on tfhe conpodﬂd t dilsease and
e ag wei ght, etc. the patient

its severity and t
havi ng t he dlsea g
now be made in d.

'l

be treated. [049] Reference is
to certain enbodi nents of
compounds, c gSiNgons, and net hods. The di scl osed
enbodi ments af® not] i ntended to be limting of the
clainms. To the cont®Hry, the clains are intended to
cover all alternatives, nodifications, and equival ents
of the disclosed enbodi nent(g) Conpounds [050] The

| evodopa prodrug, (2i?)-2-phenyl carbonyl oxypropyl

(25) - 2-am no- 3-(3, 4-di hydr oxyphenyl ) propanoat e

£ t line formthereof are
i tglg‘glﬁ}"rff)é)eﬁeﬁfq edifis®og i n the art will
ap prosai| aOae skidied &l the augdriu (aﬁﬁ)ecﬁte that although (2R)-2-

g:‘yl car nyI o r 05 é» ?@%}@hpgvlmr%ne%t@dnesﬁlate

ph %W
7
B o e e ey
dﬂladrrohap}enybpnopamawrp&)@te canizve aadoul @stpesidionadrand

aBgispingtic puli e Th Eemt SRPRO RIS (2Ray2-phenylcarbonyloxypropyl
(25523 FhiR6- 33(3(43(1&3’61}0&%&?”% fadaldh 8RO 8t & yEEIk #bren Bereof

crystalline formthereof can exhibit a conpositiona
caaxhibit deorapositicnst Pty of atdeag abaut PQ%s et lagsb alpoud) D440, at least

S5 1 o, LRt OB 350, PR s
96tspattle3T FooumD7960 aslbasa bigit O8%Yat ladst hbm@%b Qintl i98égaiand
eﬁl{)]oci:ig{e}nfas! irl]‘l excess of at least about 99%. In certain embodiments, (2R)-2-
phenylcarbonyloxypropyl (25)-2-amino-3-(3,4-dihydroxyphenyl)propanoate mesylate
or crystalline form thereof can exhibit a diastereomeric purity of at least about 90%, at
least about 91%, at least about 92%, at least about 93%, at least about 94%, at least
about 95%, at least about 96%, at least about 97%, at least about 98%, at least about
99%, and in certain embodiments, in excess of at least about 99%.

[052] (2R)-2-Phenylcarbonyloxypropyl (25)-2-amino-3-(3,4-

dihydroxyphenyl)propanoate mesylate may exist in several tautomeric forms.
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enbodi nents, in excess of at |east about 99% In

certain enbodi nents, (2i7?)-2- phenyl carbonyl oxypropyl
wO0208)Jo6249am no- 3- (3, 4- di hydr oxyphenyl ) pr opanoaPeT/US2006/046273

nmesylate or crystalline formthereof can exhibit a
Adicadinglyealipodsibl tantdnyerieffoats ¢faAR])-2 aihonylcA08Mylatyprans (25)-

about %.,.at | east out 92% at_| east about 93% at
Zwa@gw-Z%érﬁlhm%ypiﬁnﬁ&gﬁanaﬁs RS Y8t,ar enqogsssed aloes
otB&WiscHpetifidd! ANARYtbpieHiH) 1a6dled ﬁgﬁ& 09@12-98% at | east

about 99% and in certdi n enbodi men I n excess of at
plieaglserbabyloky80py] (ROB2pmiiRi-3Y3,2-ditiyeing yphetyd)pydpmay e apyylate
etk 310 o B i St D Fx s D8 HESTe that may be
inE&*pBﬁteﬁ%W(QR?lgLﬁhenﬂbﬁrbB&ﬂ&ﬁlr@yﬂ gzg)%ﬁing-a‘-@,m of

21 ?) - 2- phenyl car bonyl oxypr opyl “(2S)
diéy@rnxyrdwsylompnarmatwrdsa&yk#@gxehr;ib,)h@m aysaed imitedte Y Hatld, '466°C,

14eNG se | ess otherw se specified. AU sotopically
ﬁabmgf?%(?:‘z@of (2i ?)-2- phenyl car bonyl oxypr opyl
(25)053} amil deBraih enfibbddmetits) PR YPXPREBMED dHYRBE PP E(2S)-2-amino-

nesyl ate are al so enconpassed unl ess ot herw se .
3-$pédilnideaxyrbsahprensnette mesylatsdsa ervatellingyfope. In certain

. . Sy o - | (2
erfE B AL b G e SRR SMBEVRORY 2t e
phenglctthenylouyprapd (R6)-2-ainind-B43, ¢-adihydrbxydhkenyl)ptépand@Emesylate
14C 15N, 180, and 170 [053] In certain enbodi nments,
AT haragiee e Srg ST Bpgt g 2o B0 Gl LS T 02 0.6 +
(3 4-di | t i
o3 R L Y PSR T 52 g0

2(owWder 2di4 £ oachi on- patixy poof 2eoyss.al 23.ne (ZBB32 0.2, 24.3 +
phenyl car bonyl oxypr opyl S

0.2 2250nt0d2, 25 (33t 8202517 dr ©X\25teh 912) P6.6 gahdai7e3 indsd; R8R2et 0.2,
exhibits characteristic diffraction pe

3¢ 2 0% .00 5h 04 04 5.8 0 36527025586 T i ha Fhagi 02

otefy enffodimetys orysdlifle (FO2-ptfyibartingoxstogyl G22-agshas-
(344-8ihgdro2gpHenypDpad@itSmesylde ePibids ariXaay powler Bffction
25.3 0.2..25.7. 0.2, 25.8 Q.2. 28.9 + 0.2, 27.3
patesn S“é’ét.aﬁtlalé’. ap shggyn i1 agy one @87‘%““6 gz"g 32.0 0.2, 33.8
0. 20531 Bne eilled H/the art Wil recdBRizS that slight Faridtdns & thdloBserved

enbodi ments, crystalline

°2(92di?ag_ﬁ€r>]@ 3@99 wrﬁwlrmbmlflpnsabgm, f()ﬁ@'allnmtlanhmshp_eﬁiﬁtc
AR RO Freare R R e P B e eyl Bheater

vaHEYA chdTb SEpeefes f@FthEE&ﬁL@%e&lc firtedsAR4] CORPasidn dﬁﬁift?iaetion

the art will" recognize that slight variations in the
patessroan be bautidffrimaartly on obsegyeds’20 aliffiacti ax prgiesodttbested

R LR s BB i R TP B e
tHevaA4tRns in the observed °26 diffraction angles and peak intensities for
crystalline (2R)-2-phenylcarbonyloxypropyl (25)-2-amino-3-(3,4-
dihydroxyphenyl)propanoate mesylate crystallized from different solvents is shown in
Figures 2-6. For the X-ray powder diffraction patterns shown in Figures 2-6, the
peaks that generally exhibit the most intensity are located at °26 diffraction angles of
50+£0.2,85+0.2,13.6+0.2,150+0.2,17.0+£0.2,17.7%£0.2,20.4 £ 0.2, 21.1 £
0.2,25.0£0.2,25.8+0.2,282+0.2,30.1 £0.2, and 37.6 £ 0.2. An X-ray powder
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variation can be expected for the relative peak
intensities. Conparison of diffraction patterns can be

woaswdepwsmari |y on observed 2Qdiffracti on angbPes/usedoh/046273
| esser inportance attributed to relative peak

difftictidg iphit@s thdbiekhibas bhaactBialic A MAcHBITARS ( °QB? 0%.4 hl@ 2,85
variations in the observed 2Qdi ffraction angl es and

ThSalk3iont @RAsi 10 &9.3,d7.0ct 94 &T.7 (82, 20.4 £ 0.2, 21.1 £ 0.2, 25.0 £ 0.2,

2Ry PO bR D Greby D IR A,
e B iR pucc o PTG (P P oo bt -

Zznﬁno-ﬁmsz,4ph]ay<koxyp%ngmepambht¢ neesy]am t the nost
|nt arelocated at 2Qdi f.fr of 5.0
FO%% n,cefjaiz eni%od@nelas,fr%aé{neﬁ qifl??';l% t%oeylgxypmpﬁ
(@%Tafgg 63 (%W%ihﬁ&%g%he%;l%%roﬁgrﬁ%te r%ens%%?_tt%g);}ﬁblt@a grelt%% p%lnt
fromvabbentdi F7f9Catotabont K2t WCern that exhi bits characteristic

0. 2/05%E, b SeeR crtbeyibesS zryvialine (28) 3 phsnylgaSongon oy
(23)/@ angiﬁo-@ (3, Aﬂdﬁ?xgdx%§ﬁ]%1 g}r)]}tgx\ogglﬁya?e mésyate %@h&rac@:ﬂ%ed B4l

the same as the X-ray
dxffwmhml sﬂ;amﬁn@galomepa(lbéﬁhtheﬁnogrymthaVMgma endotherm1c peak at

o, 10,56 SO G0y DR A B0t it .5 yhsprample ofa
D&Qﬁcﬁ&nﬂdﬁr&@ BP E‘taﬁﬁ‘f@;gﬁioxyg g&%&%’%&gx&bﬁiyl (25)-2-amino-3-

2-phenyl Car bon

(342~dd1ydmy§he®31)pm@am¢ mxy}ﬂatemhpwnopﬁlglmed mesyl at e

& "k e bR TS B ko Sk pro

( 27e)rn130-Bb(§WJhﬁ ﬂ%@?ﬁiﬁe@&b}ﬂfo@%ate mesylate is stable, e.g., does not
(25) - 2- am no- - di hydr oxyphenyl ) pr opanoat e

abpesymaisaure gncté@ranoawé £9 @r@@he@ysoawaphw &rrenindgr typieghni ng

PRl ek o TBREPRRNRD, 2 erod mont s at

ab 0[658]. 6Fhphyiical ﬁopéﬂthee Xmmiammsﬁcs[ﬁ@rydﬂﬂhﬁ@gﬂam of

Pleezlg Jar?blolg%%gwrgﬁyl(@gh henyl C on l o%%%&l@,@é}%%a@oate mesylate
il @&rgne'tl?bﬁ ?P(W?déc{\f}j: thd l&&er]t dls[c%&]e A8 SRt With that of a
nts, crystall’ine

51(12116 ?$onﬁ>rplln eBy Icmatretsq wyj'm})tmfr @pYy2-phenylcarb onyloxypropyl (25)-2-

o P LTIty oni ek B R R PR a By Bt ©

meHIMS Edn é}@ﬂ‘tﬁﬂ%é@ﬁéorh&@ﬁiérﬂ@ﬂhsp THr i O REntARALERMy of the
phar maceuti cal processi n& and/ or storage conditions.

sihgls g3onpphip fgrst elxdryprlbipe fAR)ekphanylcetbenslorppronyl @8)-Sfmino-
3- z%ésél%gr&@ﬁ)hg@p(é%ggg 3?%%}/1‘%%%%1@)( (%{1%%% n Pharmaceutlcal

compositaing. prepared by mnet hods provi ded by the present
di scl osure are consistent with that of a

Synthesis
[059] (2R)-2-Phenylcarbonyloxypropyl (25)-2-amino-3-(3,4-
dihydroxyphenyl)propanoate mesylate 1 can be prepared via the synthetic method

illustrated in Scheme 1.
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singl e isonorph. By contrast, crystalline
(2i ?)-2-phenyl car bonyl oxypropyl (26)-2-
wametmed9g 3, 4- di hydr oxyphenyl ) pr opanoat e hydr oetiraiseae 046273
prepared by simlar nethods can exhibit three
i sonor phic forns. The environnmental stability of the
single isonorphic formof crystalline
i ?) - 2- phenyl car bonyl oxypropyl (2 S -2- Qi
3of- di hydr oxyphenyl ) propanoat e nmesyl ate +&
use i n pharmaceutical conpositions. thesi s
;910 (2i ?)-2- Phenybe;adstmcmysbmmﬂcmplyl)
PS) q[2- am no- 3- ( 3, 4—di-hydrexyphenyl ) propangat e
o % éé prepared via the synthelYt ﬁéf?EﬁP\H/Ph
ratedl i@ Scheme 1. Deprotection/salt Nimoati ®n o
chene 1 [060] Starting materials useful for preparing
t hese c@npotpnds and internedi ates thereof are
conmercial ly [
wel | - known sy
" CoPpmevtehtienisaif \Synt heti ¢ Organi c Met hgdd, Neuddizagion 1- 8,
JohfP™{iPey and Spns, 1971-1996; "Bei J/st &i MifieAibook of
Organic Chem stry " Befl st
Chem stry, Frankfurt, - Sggr
for Organi c Synt hesi O
I nterscience; Trost etyal ,0 " Conprehensive Organic
Synt hesi s, " Perganon Pkesd 910" Thgi | hei ner' s
Synt heti ¢ Met hods of O ggni @ Chgnfﬂfry," Vol unes 1- 45,
Karger, 1991; Mar c¢HSOAdNENced Organic Chem stry, "
Wl ey Interscience, 1991; Larock "Conprehensive
Organic Transformations," V@H Publishers, 1989; and
Paquette, "Encycl opedia of Reagents for Organic
Synthesis," John Wley &SShéise11995). Met hods of
synt hesi zi ng carboxyl ester |evodopa prodrugs are
described in Xiang et al, U S. Application Publication
Nos. : : %QQ%E{ ihgh is
i nc[(g)r6 gg?%{a@ %ﬁ%‘%ﬁ@%&@&%@g ce |%esi%? gﬂl@ﬁ{‘?‘%ﬁ .
infarinediates theoetd afcoconsyercitigiavaitahle @Rpn be prepared by well-known

2-phenyl car banyl oxypr.opyl (2.9)-2-.am no-3 . ”
syhiHe s PGE s (AR SRR Ry oy BB ARSI AESITFLS Qreepicgdethods,
voRarg! JohaPRwased $ehsO1Tve 15199k! @sbilstéid HendYobk of Organic
Accordingly, the method presented in Schene 1 is _
Chemigiy. Beilvteinr lastifute of Kusanie Fpewistitisirapkfufto@eqmany; Feiser et
exanpl 2h2) - 2-phenyl 6 p I )
N o e g s P e
“@othprekerBiveBrigtic Syamedis)e Pegames Possd 1991 ppiheliheitmi’el v
prot ect ed &é&g&-zgphenytcarbox on¥pro%yl
S}(njlg?tl.cj\dgthp f: Qg@plg_Chemlst ,” Volumes 1-45, Karger, 1991; March,

“Advanced Organic Chemistry,” Wiley Interscience, 1991; Larock “Comprehensive

Organic Transformations,” VCH Publishers, 1989; and Paquette, “Encyclopedia of
Reagents for Organic Synthesis,” John Wiley & Sons, 1995). Methods of
synthesizing carboxyl ester levodopa prodrugs are described in Xiang et al., U.S.
Application Publication Nos. 2005/0282891 and 2006/0020028, each of which is
incorporated herein by reference in its entirety. Other methods for synthesizing (2R)-

2-phenylcarbonyloxypropyl (25)-2-amino-3-(3,4-dihydroxyphenyl)propanoate
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di hydr oxyphenyl ) propanoate precursor 2 via a direct or

an indirect route as shown in Schene 1. [062] Wen Pg
wWO00Bme7495 rt - but oxycarbonyl), treatnent of precuuseea46273

with an appropriate acid such as hydrochloric acid in
mesylade gidhberendily epparé:rm tanbiiecdkilpadan thiesat. Rcdosdiaglyyithleenethod

such .as, for exa di oxane, di chl oronet hane,
PfF@PTﬁQH%FIEﬂ“Eﬁ ﬁhs MEftraélefﬁﬁ%tﬁ%&tm@%reWVSf t he

. ergeﬂ. rrq)r%karﬁsenzaztzﬁ@ﬁ{eawmonyleﬂ,ﬁwﬂ &9- ?—%}ﬁﬁﬁi (34

val and crystallization of the resul'ti'ng resid
dihﬁdrmgfpdmn)dhmpmloa@tmess(taltwbm ‘tmmhpaated fomtthe der@spendmgn

et iR i hEotodr o PPRRRBRLEL

dlﬁﬁrgxﬁhgn}t'l)ﬁE)ﬁgl%ﬁtelﬁréUﬁ'r%? 2 ViPNNi8EcE bPih Rldirk&8oute as shown in

ydrochl ori"de salt "3 to the corresponding nesyl ate
S@&mle 11 can be accorrpl i shed by neutralizing the

hi th an such .
oY ot ks BaTebhe Pkd:hefBy RRoR LBl aRr R AR ith an
ﬂpﬁfﬁm) acidﬂsu’tﬂ a8 lhpﬂl@lahlbﬂt: @cid M MeBigasidGblvast in which precursor 2
wat er / di chl or onet hane separating DCM fromt he

is suble suglhes, mxa@pwe Rl TR Al HMR M SHRA S AL

I h
ocfptioRR e Ao TEE Yot Bishorh & BLRE Koy ol 0
reghiorglcinld yerweaiivestioa df tie rbhﬂztlr(gemsaﬂads mm@hﬂ agdpropridte edtém guch

asgtrcgt%gﬂril%;_ca%&?og\ga ﬂ}ﬁg}yg cilfoni% ge % 0 3‘52 léll{g}];rgg}li%tg %&dg chlude
vOMMIE BeiBE SEHT=S i fidorbioehie bl aRd ﬁ&kﬁ‘ﬁ%éhsbr@hﬁ’ "Conversion of the
di chl oronet hane, ethyl acetate rt-butyl

hselrcbtéiqudeesal’c 3hy threodouresponding mesytate i b¢andm/ace¢mpltr@ed by
e from about bou

o0 B BBl R St it i R R e el SR

bleéﬂaoﬂdﬂe AH0ODUrpotsglimeidarisonate (RHO®)) R bn Etpprbpkﬁatb solvent
et her di chl or onet hane, or_ m xtures of
su'cb ﬁ@g@teﬂglchicmmythme QM sepasnlinadP e rem the é/@tﬂrsaélfi agding

%S]tfg ‘Vace,idgg ﬂlet IECN{] l’I%te fned a{e s]alt;is«%aﬂg)ﬁ@c a%ltate from

proce ure |ng precur sor

mexnﬂqs of hydrogen chlorlde in dloxane to produce t he
deprotected hydraochloride salt 3, and. then addi
et 98k sk GeBAnCTRRAdimEns. PBRAVESPT 2 CAR: %QH?C&WOBY? e e

mg a’#ﬁggﬁﬁ : a%ﬁ%ﬁ%prga#rgork wﬁl@%r?éxczgkeofﬁétﬁ%ﬁf&ﬁé heid, e.g.,

e cry roma sol vent 1 n which
1.ie99 lequizalentss inlan wgané sdivat ém'dhuch pwdeiusior £ hieesodadtlebidchiasy

of th e salt. 1 iste at endent

ok e s Bkt SRS Bl B AR A n AL o
mixERE OPANAf thd Yor¥@ifs at a"leﬁﬁ@ﬁaﬁﬁ‘é trbin #ou20 &Y0No8t 1007°C.
ethyl acetate, to provide the crystalline nesylate salt

The mesylate salal narethen e peavipstatedivat S0l naspolaswedvehbsuch as methyl
tesd- gu%ll%lﬂllér %M:JI%E) dichloromethane, or mixtures of the foregoing.

[064] In certain embodiments, precursor 2 can be converted to the mesylate
salt 1 using a one-pot procedure by treating precursor 2 with an excess of hydrogen
. chloride in dioxane to produce the deprotected hydrochloride salt 3, and then adding
methanesulfonic acid to convert the hydrochloride salt 3 to the mesylate salt 1.

[065] The mesylate salt 1 can be crystallized from a solvent in which the

mesylate salt 1 is soluble and in which the solubility of the mesylate salt 1 is
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the nesylate salt 1 can be selected fromacetonitrile,
nmet hanol , et hanol, isopropanol, MIBE3 di oxane,
waceai7masos et hyl acet ate, et hyl fornmate, hexane, PCT/US2006/046273
di chl oronet hane, and m xtures of any of the foregoing.
teljnﬁerﬁﬁfé @dpen &t \éﬁéﬁ adisopropR], GeARmoY MIBE, 19, $aterent s,
e rati 0 of the two solvents can range from about
isopraenels 1 Ybweter ingregtonitmlecer Yavate ip Q@V%éﬁﬂt@; torpyevide the

t h
B Sa LFRIPEHSRGh T DN AR ALl
th&ffeyyite kalby caobéisatectddfra fatetbmitriloinethaibt ahariohésopropanol
sol vent used for cr])ést allizing the rresqua?ﬁ salt 1 cag

MEBRpfiosaneaagatoney ptBylgeetate: HaErmais haippe di methang.can
oG R el ok e 8 Ak ol

sofventscthy satid dfitheé tvep $dieenhmesylrange fesah tbdut dald toabput Iel. In
from abqut 1%to about vol une water i o

cof g RS ARAS, BNl o5t L GrEiss Fahien pput 10% water by

vo‘ﬁ[r%f tadth id &41{&91 érﬁ@odﬁ%%ﬂtg At& thal dbokt 8w S RI@fe] h certain

To prepare crystalline nesylate salt 1,
end)czduh@ms; tthe solwmt ustcdtfhlecrs'sialdumnlguthcymewlath alhb g eqraprisg|a

Y N L T I

abbhiel :5 & MRt 15 bertdig efnbedibeng, ﬂl%@@l@éﬂtmté@fdtmrj‘z@alhhﬁg the
reflux tenperature, and in certain enpodinents, up to

mesylasmii beanrenpsise frommabors 1 Hdo abgut 4% bryeluawswistBnt s,

BB el MRS el
mﬁﬁmﬁdmﬂﬁﬂﬂsljs fr?n1ﬁbout|50 ng/nL tohabogt 200 ng/ mL.
T
dodPBAb TS HeDSE LT A P e b dyPHER aar o GO LRty
oﬁﬁé e EYlate 5At 1 %thﬁ?leﬁturé Bsptéhsém Gh@itERaRfal DA icaRA to
ecr ease

roomtenperature (e.g., about 25
pr@ude alsdlutmn cBr ¢eatiin @ntiycliineenithe sabvat Gin Benlecatddrie at o
ool ut| ncanb sel ctedto mze th
oIS SR L e re B SRRyt i st AR AS i B o
teﬁﬁ@raﬁfr&’ fls@ttlah 7S 0B S &hﬁmseamodﬂmedw RO TGS FB e ,
e solution can be cooled to a first tenperature and
medydate satst al the sutiesisllessdhanadboutl SQ0sog/atleand iarngriine

R R N R

soRiticntcah khtethaydealte ds@bise theamubiktyios erh ey 14te saht 1 fiethe
solvent by filtration. The filter cake can be washed

solyenanFersprople tedempiror of thesutien candre degreataddo reem ow
te{%g)glf I&Jgg (r%? d! toH? gg U@ﬂ a{l% ?naéerﬂ] oZd§5 ﬁeﬁtp f (?H?u n1t"heot[me to

e crys |ne nes
cdeX ﬁ{EFkbﬁﬁloﬁfca@Bé)ﬁ&mé(ﬁ&)Q)p‘ﬁﬁﬁib ti‘a@ bfiéﬁi]tcSmposﬁmnal purity, and/or
i ncl udeacetonitrile, methanol, ethanol, isopropano

oINiEBEpUrHy @ﬁﬁlﬁ@rysgpé]@tmgsqugg palt gC@tsgp@ embodiments, the solution

can be cooled to a first temperature and the crystalline mesylate salt 1 isolated, and
the solution cooled further in a second crystallization and additional crystalline
mesylate salt 1 isolated. Crystalline mesylate salt 1 can be isolated from the solvent
by filtration. The filter cake can be washed in an appropriate solvent, such as, for
example, a low boiling point solvent that minimizes the amount of residue remaining

in the crystalline mesylate salt 1. Examples of appropriate wash solvents include
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et hyl format e, hexane, dichl oronet hane, and m xtures of

any of the foregoing. One skilled in the art can
wapp@siase t hat ot her net hods can be used to PCT/US2006/046273

crystallize the mesylate salt 1, including, for
acevsAitpleemetiahblpethamdipspropangl, MTBE] digxaiefdcetonseethlylagptate,

[067] In certajn_ enbodinents, .crystalline nesylate
eﬂ@e\formiteobwnﬁéa&\}?ranﬁﬂw%fana ﬁéx‘b‘Ff‘é@g g @? thefpiaeingg One

f ' 7 R ! bRy sBAfihE

B s S e
mé&yhite 121, id@uding,foPexaitpld) mefhdds campdsing s@rringand/os ségding.

21 106710 1 oggingmigigient, ogstaing me3iafe sof Gvigediaghgior
thgﬂregedilq frettids 8 chapact?eriz&ﬁb}?’an Q-r%y dwdér diffraétion gatgern having
0. 2, 26%9 0.2, 27.3 0.2, 28.2 8.2, 30.1 0.2, 30.5
pedk2(°28Pat@.7 H02, 533t 8.2, §52,0.340.8+ 02,23.63708, 1902,0.3d.0 £
in enbodi ments rystal | ine

38.4 0.2 . In certal C
0.2yt 50, 447 Q2o B9 1994t %Ay2GP 1ilde 294k Bdi A1 + 02,

. . 5 .
ek livaplis T Eaga RRE R LS TR AR A AL L
0.2%-5@8 +0.22026 95 02, %.gt o;zg -22.2 4_80.%; 3% -J_rg).z,Qo% +80,%2.09: @2,

2171 7072, 25.0 0.2, 30.1 0.2,
33athtt 037 36.3 00.2, 37.068).2,land 88Ata0.A . dnisedaimembedinfentsyatysgHine

and crystalljzation of._ the syl at alt. 1 can
SO e Shomy o e e g fods Ghfp i Bized by an X-
ra% g%g?@ﬁ%ﬁog %tterl]‘ré ﬁ?&;‘lg% F@g{ripgﬁgmeé at 8504€6.2, 8.5+ 0.2, 13.6 &
0.2,2i57) +2-pheny car banhylodx 2ordabgl, 21.1 £0.2,25.0+ 0.2, 25.8 £ 0.2,

(2>S) - 2- am no- 3- ( 3, 4-di hydr oxyphenyl ) propanoate can be
284 £, 98d + A-2aanbi{en0.Buch as et hyl acet at e,

S ol Ldi chl,or ) -
i's 8@5%]8 ﬁlo e}‘tgftnhe)%bg)gg{@{tg ?%ﬁic?u?{l an 8rgstva\t}l%2ﬁt1%ﬂ %f t?f:' Enesylate
saftdUdayiertfBréd Mt dcdite prictditt at &viutircdin Ritipetitire, e.g., 25 °C.

temperature. The nesylate salt 1 can crystallize from
Fariesampleyeftesrienfotestion and pewsiatizafiony (2R)g-phenykagiopgloxypropyl

9] .. d f - . f
AP ARy Sy PO B SERALEy y
as(eZl@)lao%’caamii@r(ﬂ:ianéI_Zdiéhldn;oh)eﬂ{mquhWd)})apbbﬂhyiae&tﬁe and treated
a solution o

nesyl ate, | . .
with 09 L3 cgpizalents of g&t}yap@)g@fﬁp@@ﬂd at ambient temperature. The
mg : r’]czc) g’cgg % 2534 8’3%%?%9 "ﬁroﬁplﬁ)f kdtution with or without stirring or seeding.

roxyphenyl) propanoate in a sol vent

in M)Iﬁp:lb hAs arll iezsarspit B pﬁtllm oials-pp‘_r mﬁlaqecbm fofﬁmppheg gxyg’ga11111e (2R)-2-

sui t abl e sol vent.s..i.hcl ude di r Qe ne .an i gxane.
A LA e S R N S

i i &\ Eé)a@b&ﬁﬁ?%'bb-b r opyl
m(é%%?e’fjsgrlnﬁhdg“g\(ngz - driglhi/dr OXy [) eﬁ??l) g%pgﬁeggt e%ci d
baxycarbeaybamine- B3, #dihydwxypleny]) proparpaieinAtohanf i which it is
i.ds. Exanpl f, Sui ' . f i e

s TR REP R o 4 TR e AR PGk Pl
dioxane. The tert-butoxycarbonyl group is deprotected by adding an acid to provide

(2R)-2-phenylcarbonyloxypropyl (25)-2-amino-3-(3,4-dihydroxyphenyl)propanoate
acid salt. Suitable acids are not limited to volatile acids. Examples of suitable acids
for deprotecting the ters-butoxycarbonyl group include hydrochloric acid,
methanesulfonic acid, trifluoroacetic acid, and hydrogen bromide. After deprotection,

the first solvent can be removed and water added to the (2R)-2-
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met hanesul fonic acid, trifluoroacetic acid, and

hydr ogen brom de. After deprotection, the first
weabwraat49san be renoved and water added to thePCT/US2006/046273

(2R) - 2- phenyl car bonyl oxypr opy!|

phili}?l?aab@iﬁd’i@pﬁ)p_@/Bg%ﬁ@;ﬁﬁllﬁ?;(?nglgélhlydirbxyp:lgmml)pmpm@m atid salt.
Th@i;@fz‘ﬂhﬁmﬁ%b@y QS(YMO { ny él’é%}'p%panoat e acid
@?0@%55&%&@%%_ %nlgﬁuc ar gﬁ?ﬁg?(?&sreggwmcos
or ([<Zﬁ)1@2toq3rmlde (23%)(BpHenybbamodybxypbpﬂ)(BWZﬁpambat(é 4-
dlwﬁﬁﬁéﬁﬁ%ﬁ?{;@ bikn R SR e
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prodrug mesylate provided by the present disclosure may be administered to a patient

suffering from any disease or disorder for which the parent drug, levodopa, is known
or hereafter discovered to be therapeutically effective. Levodopa prodrug mesylate
may be administered to a patient, such as a human, to treat a disease or disorder such
as Parkinson’s disease. The methods comprise administering to a patient in need of

such treatment a therapeutically effective amount of levodopa prodrug mesylate. In
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composition thereof together with at least one decarboxylase inhibitor or at least one
decarboxylase inhibitor prodrug or derivative may be advantageously used in human
medicine. In certain embodiments, levodopa prodrug mesylate or pharmaceutical
composition thereof may be useful for the treatment of Parkinson’s disease. When
used to treat Parkinson’s disease, levodopa prodrug mesylate or pharmaceutical

composition thereof may be administered or applied in combination with a
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absorption from the gastrointestinal tract (e.g., in intestinal tissue, blood, liver, or
other suitable tissue of a mammal). In certain embodiments, (2R)-2-
phenylcarbonyloxypropyl (25)-2-amino-3-(3,4-dihydroxyphenyl)propanoate mesylate

may be actively transported across the intestinal endothelium by organic cation
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phenylcarbonyloxypropyl (25)-2-amino-3 -(3,4-dihydroxyphenyl)propanoate mesylate

taken at any one time can have an equivalent weight of levodopa of from about 10 mg
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establishing and maintaining a therapeutically effective circulating plasma and/or

blood concentration of levodopa that exhibits little or no toxicity.
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Par ki n' s di sease and/or by nethods known in the
patlg,lr ¢ @uﬂ%@le pﬁarmaceu ical ver:igcles alsoyinclude excipients such as starch,

glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, sodium stearate,
glycerol monostearate, talc, sodium chloride, dried skim milk, glycerol, propylene,
glycol, water, ethanol, and the like. The present compositions may also contain

wetting agents, emulsifying agents, and/or pH buffering agents. In addition, auxiliary,
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i s dependent upon the route of adm nistration chosen.

In certain enbodi nents, a pharmaceutical conposition

conpri si ng Ievgﬂg PrRY rodru | ate.or crystalline
f orm t her eof narge—gvrﬁm

ad[agaj shrmﬁamre;m‘tmdﬂnems,c(em -Biphe By IREB ITEE PrdpIl ino-
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t abl et s, l'ets, capsules,
phapmqq:_guagal cpmm@’ngns may result in uptake of the (2R)-2-

phenylcarbonyloxypropyl (25)-2-amino-3 -(3,4-dihydroxyphenyl)propanoate mesylate
throughout the intestine and entry into the systemic circulation. Such compositions
may be prepared in a manner known in the pharmaceutical art and comprise (2R)-2-
phenylcarbonyloxypropyl (2S)-2-amino-3-(3,4-dihydroxypheny1)propanoate mesylate

and at least one pharmaceutically acceptable vehicle. Pharmaceutical compositions
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conpound, whi ch sto ace
glycols (e.g., propylene glycol), polyalkylene glycols (e.g., polyethylene glycol) oils,

alcohols, slightly acidic buffers from about pH 4 to about pH 6 (e.g., acetate, citrate,

ascorbate from about 5 mM to about 50 mM), etc. Additionally, flavoring agents,

preservatives, coloring agents, bile salts, acylcarnitines, and the like may be added.
[086] Certain embodiments also include compositions that comprise, as the

active ingredient, (2R)-2-phenylcarbonyloxypropyl (25)-2-amino-3-(3,4-
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dihydroxyphenyl)propanoate mesylate after administration to the patient by
employing procedures known in the art.

[088] A composition may be formulated in unit dosage form, each dosage

comprising an equivalent weight of levodopa ranging from about 10 mg to about 10 g.
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amlno 3 (3 4 dlhydroxyphenyl)propanoate mesylate may be coated or otherwise
compounded to provide a dosage form affording the advantage of sustained release.
For example, a tablet or pill may comprise an inner dosage and an outer dosage
component, the latter being in the form of an envelope over and/or enclosing the
former. The two components may be separated by an enteric layer. The enteric layer

may serve to resist disintegration in the stomach and permit the inner component to
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acceptable vehicle, and may include an optional lubricant, antioxidant, and/or buffer.

Examples of suitable timed-release beads are disclosed, for example, in Lu, Int. J.
Pharm. 1994, 112, 117-124; “Remington’s Pharmaceutical Sciences,” 21 Edition,
Lippincott Williams & Wilcox, (2005); Fincher, J. Pharm. Sci. 1968, 57, 1825-1835;
and U.S. Patent No. 4,083,949). Examples of suitable sustained release tablets are
disclosed, for example, in “Remington’s Pharmaceutical Sciences,” 21% Edition,

Lippincott Williams & Wilcox, (2005). In certain embodiments, an oral sustained

29



dosage forns, which can be adapted to provide
sustai ned rel ease of (2i?)-2- phenyl carbonyl oxypr opyl

w0 20BJo6249am no- 3- (3, 4- di hydr oxyphenyl ) pr opanoaPeT/US2006/046273
nmesyl ate upon oral administration. [094] In certain

T BT A1aY beaisediSea L aegbry Sefeas 090, ak9 062801838 0§ RABARRC

AL S5 RE ¥R, 101 8l S5 e, b ot Joboacsss, 521,

574). certaln enbodi nents, over a period of at |east
about 4 hours in some enbodi nents, over a period of
[i ggkt nﬁﬁ@m @W@ts Wbﬂn@lcpﬂﬁems ﬁfay@% uk@Bfok oral

Lﬁﬁ%ﬁ réllg'c%}sg:agfgée %Mghdas d %{ﬂeag@ggx%aﬁgg&%&%?tgp%&p@pns of

ours

Cmtpﬂe]redtRLéleaée ’aLaﬂl@aéhd g/ ed2f AR PRoss, HiMka RYGE Lo%% (1974),;
ﬂ({rgnts over a perio of nore than abou ?
Eﬁ)&}p H?@Y%ﬂé‘lbéﬁgﬂ Digeieedrst RasighavdParf@enheg? Smolen

n(g%ggl)q%gst jpﬁ@%] b 18%%?0 é‘i SR%I%GI‘ ?%ge_pfa%rﬁ Mgceramol. Sci. Rev.

M@, oﬂaoﬁChglﬂlﬂ@&%{ﬂBﬁﬁ%@lDd&&@D@l]tl@glieﬁcmh | lap@ 1@00'13%31; EARL Ann,
one | C acce a e veni Ccle

Ve RRE ggﬁt%ﬁé‘?wmw a[nNeWafWEdQBﬂ,aﬂt, 10&nd/ or
buf[bed]. Iﬁ:-éé‘t%h %ﬁlb@flmféﬁ'tst prtlelﬁutz&i@fprre %?{grlﬁﬁ?y %és%d Yor

di scl osed, for exanple
oral ppstainedreleage adrﬁlemtmgbn nlrsceRaar eﬂﬂﬂﬁlﬂhéﬂéﬂ coRGhEMaRBials 2

inchde g it PRIREE e bl 7 Sl oo ot
poBaieenivithia.slodv Qﬁﬁ[—l%ﬁéndeﬁ%ﬁ%f%@eﬁf‘ng%‘iﬁo%ﬁ Jh c?r%%om | G2, d

rel ease tablets are disclosed, for

ﬁmela’“émtfﬁa%wles%@ha@lmwhataan bedegndekhy en%yﬂ:teﬁ (zlzd,u dnizifle-

cmlﬁkcﬂ ??Tlg%slé% ¥d aﬁélgﬂgﬁs&fha& stJ? ﬁaé/ggs%%t %,@%%%%&'ygg byea(d

mC(r%em_pm@are, (.86 p&’S@tﬁe-ibaﬂt@ollea4gleas$§327 1533; Sefton, CRC
Bi, one Eng. 1987, 14, 201; and Saudek

et i997] NI g et Sdimetisdereleming laﬂd)natl‘[i@@ 5} pradrug-
16RI terjals be used
re orriggzlrzﬁﬁeﬂ;f%g %Fﬁ%ﬁ S easlés@gﬁéécﬁe\gga?e adgﬂgﬁtrgﬁgla escri bed,

f of098% ah‘p¢%ta1n emBdvbnlienta) coﬁﬁrpllctcbﬁldag@R%rsﬁ&nsGﬁ B 6&pla8& in

Press, Boca

pr & @ﬁt%et}gﬁ) egg)?é%heny qné;]opcggrogy]{@S) 2-amino-3-(3,4-
dlhadmylﬁiehgrzpﬂopﬁﬁbat%wﬂﬁé Bld}é%)ddBﬁéﬁ&%)o ?xk@éj @gfic;%hﬁﬁgﬁ@gra

Snol en an

fracijom qf §temgc d,mr(@@ﬁ[ﬂ}oo@m in RefedichbAppiimatiofhefTa@®Bed

nce 9 28 190; During et
Rel%% Ann %rlgﬁ (@9%@ %r ﬁ%ff qasseystenes discussed in
Larr@un%&ncegl%@)%w 05274633, rﬁ@%ﬁ&o bdugegrtai n enbodi nents,

c- coat ed preparatlons may be used for ora
fso?g nIé‘cFe ainesnihodimentnidesagstfpions mancaeprisi (AR)-2-

pheﬁ%%bﬂ@ﬁiﬁoroﬁﬁi‘ﬁ@nﬂaﬂm{ -5-(?,h-%hhydroxyphenyl)propanoate mesylate
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polymer. Representative biodegradable polymers are described, for example, in
Rosoff, “Controlled Release of Drugs,” Chap. 2, 53-95 (1989); and U.S. Patent Nos.
3,811,444; 3,962,414; 4,066,747, 4,070,347; 4,079,038; and 4,093,709.

[0100] In certain embodiments, a dosage form may comprise (2R)-2-

phenylcarbonyloxypropyl (25)-2-amino-3 -(3,4-dihydroxyphenyl)propanoate mesylate
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[0103] Pharmaceutical compositions provided by the present disclosure may be

administered for therapeutic or prophylactic treatments. A therapeutic amount is an
amount sufficient to remedy a disease state or symptomms, or otherwise prevent,
hinder, retard, or reverse the progression of disease or any other undesirable
symptoms in any way whatsoever. In prophylactic applications, pharmaceutical
compositions or the present disclosure may be administered to a patient susceptible to

or otherwise at risk of a particular disease or infection. Hence, a prophylactically
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[0106] In certain embodiments, (2R)-2-phenylcarbonyloxypropyl (25)-2-amino-
3-(3,4-dihydroxyphenyl)propanoate mesylate or crystalline form thereof may be used
in combination therapy with at least one other therapeutic agent. Pharmaceutical

compositions provided by the present disclosure may include, in addition to (2R)-2-
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[0109] In certain embodiments, (2R)-2-phenylcarbonyloxypropyl (25)-2-amino-
3-(3,4-dihydroxyphenyl)propanoate mesylate may further be administered together
with one or more compounds that enhance, modulate, and/or control the release,

bioavailability, therapeutic efficacy, therapeutic potency, and/or stability of (2R)-2-
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or a)yatﬁﬁinefomnﬂ t@rfwg“mdl,;ﬂmﬁnéceﬁ@cral b@rﬁp&shﬂik&s'?ﬁér&bfﬁﬁ@ﬁal?ro be used

I sea mant adi ne, bacl of en peri den,
in QR R PG PSR e p ey hwr@pY o freat miood
disbfdefsea¥P REBéFYdsionl evodopa, carbi dopa, andropinirol e,
ap onorghlne benserazi de, bronocriptine, budi pine,

cab¥8d3bExamples |of grugsl u$efulefplt tasting miterejonadejiolt idirder include

atogf'ﬁlxét'ﬂ%é1 ngﬂ&ﬁg ez’ﬁ%%ﬁlé}d&&%tﬂ? r doeatmp 1et;a{nr1]1(1jeo Ime’camphetamlne
memytpﬂamdlate pichperpsiiel e, propent ofyI l'ine, rasagiline,
ropinirole, selegiline, spheram ne,
@Eﬁhém@ﬁﬁ af:@'p\gﬁ@r tr&mn& @htzaplmn@la npcﬂqdelem]pqﬁamml es
I JSOF rs su
loxgﬁmg rrﬁ'&%nHﬁﬁé‘ 1ﬁer faLihng nd(%lﬁlp ol élﬂP%ra@B% ﬁln(is

epression el rrcyc |c ant
zipgggidoné.pt y1 i ne, armxapl ne, clom pram ne,

[0115] Examples of drugs useful for treating manic depression include
carbamazepine, clonazepam, clonidine, valproic acid, verapamil, lamotrigine,
gabapentin, topiramate, lithium, clozapine, olanzapine, risperidone, quetiapine,
ziprasidone, clonazepam, lorazepam, zolipidem, St. John’s wort, and omega-3 fatty

acids.
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desi pram ne, doxepin, impramne, maprotiline,
nortriptyline, protriptyline, and trim pram ne;

weebwms74e serotonin reuptake inhibitors such BET/US2006/046273
cital opram escital opram fluoxetine, fluvoxam ne,

par 63d6] Heamplesofdmps edefiidor tseatinp oot vosradsRes] difBders
' uch .as venl af axi ne, dul oxeti ne,

il @taeiglb'tors , '
STbut T At HECUCAABE TR At P Prom arinfe ARphraaging.dudaperidol,

loapinbi th&od 44 nistinBHRN BLh B AR AN RYHATNS: and

psychosti nul ants such as dextroahphetani ne an
thipthirgne, réfinapsragineQuriniprazole, deppims selatmpinecdustiepine,
: ' butriptyline, dosul epin, impram ne,
PN BB BHS TR b s S S et
barizodiazepiries Suchvisl aprazdlag, cm&{iiaﬁéﬂb%idepbléﬂé&%?érﬂ,ecl razepate
reboxetine, tianeptine, acetaphenazine, neda?l néf ’
dipzeppmy Bam cyd; axagranme nowsterviskbaritiiaflampratory drigh, such as

' ' | j henyhydr.azi ne, .
o B R Beihop R oAb Ren, REFRER RO P minctrine
aspiris bergixdprofanybsow fpiidofibufeRihay, 64hiTen, lREBaSEGY, ZhBEne,
ﬁéﬁrop!.o ,_caroxazone, gepirone, idazoxan, o
safigylpG sincliop °n, G{RRkGiH Clonsiasleraeiadn, digdnfanae stifhenisal,
16 d 10 SR i S ioni ne
e ) flobfbferd, @Pﬁﬁﬁgﬁk&x, i p% ?12%4@1&{3 n 11*(1'(%)81;]0;%1}, ketoprofen,

escj tal opram "tofenacin, 0 b
kesiplas,phazipredormn theSaferamatsh nitsmvetsre, nédp2&RenZparecoxib,

. | b | . .

i REbIROEY SRR o st eleistincado akdesqiby e
1cdhbNSdstdrdse Hghib : eytical .

o ol SO e IR eemine, o,

conp )
Phwqrggglw}ﬁe aiest taerngy pnd N-mbthyt-Pespartatt QMB A)recappot bletkers

sehemad,di sorders such as depression. [0113]
Sug&anpr'es g}e'drugs useful for treating attention

def[DLi7] BXampleder divps uskial @F aomnRledRss REPERRIRRe include
d dexnet h Ie#%hem dat e, dextroanphet'am ne, metanphetamn ne,

ORHPIRFT S ey a8 evodana, pragrliderecsylate primipsielapd rinfrole
hy8odBRrifiebeht RS \ La include aripiprazol e,

d c?xapinne’,be?r%sor i E‘gﬁ%@hz“gggb ?%B?%aea;n rdéa'fg?aﬁ’i”rf{é}&ds Such as
codding prafmziyplenet amidfdxyaplonazindentieituhii asdhd@@badddfin and
caréS EexarEpI es of drags useful for treating manic

%n i ncl ude car bamazepi ne, cl onazepam

cl oo 1&] BRampRk B Blugs BSAEh fo¥ ﬁée@ﬁ%%(}veﬂeﬁmg&dgﬂs "Weh as
abapentin, topiramate, |ithium clozapine,
targivg dygpnasia inpludprasprineetetrqorrriap and vitampr Bsi done,

| i pi d St.. J ! rt, d
ot o B Eplo ST SRR Merfides BB pakingRn ipasaiouhods
antimsychiatiea tichgs d@@Pedidol echlsrpfoRiEinG, SASakSRbRe! AddfRssants

nt i S}ﬁ/ChOt i c drugs such as chl or pronazine,
su %ﬁﬁﬁl@ %{E}en&rtrﬂg}e grqchleride, and nortriptyline; tranquilizers such as

benzodiazepines, paroxetine, venlafaxin, and beta-blockers; mood-stabilizers such as
lithium, valproate, and carbamazepine; and Botulinum toxin.

[0120] Examples of drugs useful for treating Tourette’s syndrome include
haloperidol, pergolide, and pimozide.

[0121] Examples of drugs useful for treating hypertension include acebutolol,
amiloride, amlodipine, atenolol, benazepril, betaxolol, bisoprolol, candesartan

captopril, careolol, carvedilol, chlorothiazide, chlorthalidone, clonidine, diltiazem,
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| oxapi ne, mesoridazine, nolindone, perphenazine,

pi nozi de, thioridazine, thiothixene, trifluoperazine,
wanrbpioerezol e, cl ozapi ne, ol anzapi ne, queti api RET/US2006/046273
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qo ke fSE(;(r% Ebesgaﬁ‘ldﬁ?g’?lgéfu g)g gfe% Aagg%ﬁl&n‘gﬂlgapﬂ or %grygg fclude
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buﬁmnamhn@r gamsdczimbthaﬁoﬂeeamﬁmaexoaer gol i de mesyl ate,

| e, r|n|ro e hydrochl ori de,
ﬁ% ﬁ‘@ﬂp}?éé’ kf%%ﬁ%@g&dﬁ?%ﬁé adfligtie angbuse include

bupﬂipgjndgloﬁidﬁ{b g@ﬁ:lggﬁaﬂéwe pr opoxyphene, and oxycodone,
and antl convul sants such as gabapentin and

ﬁe&pnmbs of Gmugs 8pefEanprbamgaiongestigs hewwefalrd igélude
h as_ tardive dysklne3|a
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ena[tlﬁ)ﬂril%pl&éﬂéml ﬁﬁnr@ﬁmﬂ rful%‘éerﬁﬁlﬁfﬂydrcfcqﬂorétﬁﬁﬁ denﬂydra zine

) Hunt ton s di sease i ncl ude anti psychotics such as
isogonp IiuHé‘Ie lswlydg rrmalzﬁna@, lisineprd) lanwamlmiemoempnl

Lugxet i ne
e e .
ralmprlb epizathlaieei tw&ml@@rtﬂn&élaptﬁ, trieetirfiéhel Bad fllshrtan,
stahilizers such as [ithium

ckers; d
@,thgéamglﬁﬂo ghHecHd drigcating gxessive faxiime grépiness

i f t
L T I .
and pinozide. [0121] Exanples of drugs useful for

treating hypertension ing¢lude acebutolol, am | oride,
am odi pi ne, atenol ol , bﬁﬁ-ﬂ@;ﬁ |, betaxol ol

bi EIRTPTHE foll6AMLSAPMY describe in detail preparation of (2R)-2-
phenylcarbonyloxypropyl (28)-2-amino-3-(3,4-dihydroxyphenyl)propanoate mesylate

and crystalline form thereof, pharmaceutical compositions thereof, and uses thereof,
It will be apparent to one skilled in the art that many modifications, both to materials
and methods, may be practiced without departing from the scope of the disclosure.
Example 7 is prophetic.

[0128] In the examples, the following abbreviations have the following
meanings. If an abbreviation is not defined, it has its generally accepted meaning,

ACN = acetonitrile
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captopril, careolol, carvedilol, chlorothiazide,

chl ort hal i done, clonidine, diltiazem aoxazosm
wenel7aeplys epl erenone, eprosartan, fel odipi ne, PCT/US2006/046273

fosinopril, furosem de, guanabenz, guanethidi ne,

guanf aci neCMiydr al azi ne, diehldradthareot hi azi de,

i ndapam d | r besartan, igsr.adipine, |abetalol,

Iisinopriﬁ?léésartaﬁ, ne?ﬁ¥?ﬁ%%ﬁ, net ol azone,

net opr ol oéq m noxi dil, nefxARGd . nadol ol ,

ni cardi pi ne, nifedi pine, nisoldipine, nitroglycerin,

ol nesart a#, perindopril,gpinndol ol, prazosin,

propranoll, quinapril, yampril, reserpine,

spi ronol act one, telnisar%é%, terazosin, tinolol,

torsem de] trandol april,JouRksartan, and verapam | .

[0122] anpl es of drugs useful for treating al coho

addi cti orf®r abuse Tncl Ud®ZHA Ul firam nal trexone,

cl oni di ng.y et hadone, 1-;gracgtyl met hadol,

bupr enor phi ne, and bupropion. [0123] Exanpl es of drugs

useful fdiCMM®at i ng=nar dijuiccladtib@iiphyMasdBtsRoscopy
i ncl ude %g{) or phi ne, tragad |, met hadone, "and
nal t r exoneé: F8124]'Exanﬁpg anl drugs useful for
treating mincotine addi ctjQpe0r abuse include

bupr opi on, clonidine, and nicotine. [0125] Exanpl es of
drugs uséffyl for treati ngllzomgestive heart failure

i ncl ude q+élopurinq[, am lL.ori de, am odi pi ne,
benazeprils bisoprolol, "at%¥il ol , digoxin,

enal apri lmL epl erencne, fggipgperil, furosem de,

hydr ochl or ot hi azi de, hydral azi ne, isosorbide

di ni t rat &M sosor bide nmsmbimaterat e, | i si nopril

met opr ol @lmooexi pri |, Q&ﬁhﬁ&tide, ni car di pi ne,

ni f edi pine, nitroglycerin, pe?ﬁ ndopril, prazosin,
qui napri MTBEM prils  spinicindkatbaEethbor sem de,
trandol april, triantinolone, and val sartan. [0126]

Exanpl es ¥ drugs dsef ulmifigerany eat i ng excessive

dayti ne gheepi ness _j ncl udlg E%Xt r oanphet am ne,

nmet hyl pheni dat e, nodaf ni 1888 sodi um oxybat e.
Exanpl es [0127] The fol |l owi ng exanpl es describe in
detail preparation of (2R)-2- phenyl carbonyl oxypropyl
(2S) - 2- ami no- 3- ( 3, 4- di hf¥grmpleohenyl ) pr opanoat e

(501 2hen AR Y RLIbHRE LT IR ESl o ARG TRCELL L G,
apparent to one dikvdroggblienyl)propanbatel{d; nany
moqi figafipns,. both to materials and nethods, may be

: a} BRIV grrntaxycaxhepsl) amindipropanoic

EXaid Tett shulIQRMAGHifim $43¢-28] | n the
exanpl es, the folTow Nng apprevratrons have the
f ol018%k Agolution of N-Boc-(L)-Dopa (175 g, 0.59 mol) in methanol (1 L) was

cautiously mixed with a methanolic solution of tetrabutylammonium hydroxide (1.0

croh 19 e a1 4

di scl osure.

Yt

M, 0.55 L) at 0 °C for 30 min. The mixture was then concentrated under reduced
pressure and dried by azeotroping with toluene twice. The residue was crystallized
after cooling at 4 °C for 16 h. The resulting crystalline solid was washed with acetone
(400 mL x 3), collected on a Buchner funnel, and then dried under high vacuum to
afford 245 g (83% yield) of the title compound. 'H NMR (400 MHz, DMSO-dg): &
0.94 (t, /= 7.6 Hz, 12H), 1.30 (m, 17H), 1.60 (m, 8H), 3.18 (m, 8H), 4.58 (m, 1H),
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meani ngs. If an abbreviation is not defined, it has
its generally accepted meaning. ACN = acetonitrileDCM
\chdhmhhmsonethane Et OAc etIinacetate eq = eqBCYAIS2006946273
= gramh = hour J Joules kg = kilogramkV = kil ovolt

349@/(4&/8’ =5 Iﬁlf@llﬁ)cﬁﬁﬁﬁththg? émlzyilllﬁgm&@lem:rm Fl?pyﬂjvs(yr?és
te M =mllianp ng = mlligram
lﬁ?%m’llilﬁe:ggﬁnqn*ﬁﬁlllneter nmmol = millinoles MIBE =

mathyl tert-butyl ether ng = mcrogramnL = mcroliter

Exanple 1 2 )-2- Phenylcarbonvloxypropyl
(25)-2-(fen Benzoate

(28 %Wé@ﬁﬁ@‘)ﬁ%% PaRbigtsduy ?@e@smmbaﬁw;dghyde
(3!314nnlp32:&3@ﬁm01 BAQS éqL) eif%gf t@hiétllgdélﬁﬂﬁﬁgt'ciggﬂz% to, (Bsoé'q% A béhzene
(%??@ffﬁalﬁg&}g r‘éﬁq l\elrL fgg/&il V@Hmegguéh af Wﬁ%stevw Mltehn-étaﬂe ahpmmhs cThe
co%@éd%l%&g%&zafstcﬁﬁl %ﬁﬂhl@{ﬁﬁg&%&@ Q(%( %L%\%gﬁﬁé HVI'C% al\o{'ueousﬁ\?aOH

at
( lé%n ¢t miays erthedr(d@0 migdnd ddedpses NasSOANAREN filg e, removal of

RSB g s oL e s The o e e
glgf@ﬁwefall Agachiystal i ne solid was washed wi th acetone

[0131] To a solution of the above crude benzaldehyde (2R)-propylene
glycolacetal (10.0 g, 60.9 mmol) in hexane (100 mL) was added N-bromosuccinamide
(NBS) (11.9 g, 67 mmol, 1.1 eq). The resulting mixture was stirred at room
temperature overnight. The suspension was filtered through Celite and the filtrate
was diluted with hexane (300 mL), washed with saturated NaHCO; (100 mL), brined
(100 mL), and dried over Na;SO4. After filtration, removal of the solvent under
reduced pressure gave the title compound (quantitative yield) as an oil. '"H NMR (400
MHz, CDCl3): & 1.48 (d, J= 6.4 Hz, 3H), 3.58 (m, 2H), 5.31 (m, 1H), 7.43 (t, /= 7.6
Hz, 2H), 7.53 (t, J= 7.6 Hz, 1H), 8.05 (d, J = 7.2 Hz, 2H).

Step C: (2R)-2-Phenylcarbonyloxypropyvl (28)-2-(tert-Butoxycarbonvyl)amino-3-

(3.4-dihydroxyphenyl)propanoate (2)

[0132] A suspension of (1R)-2-bromo-1-methylethyl benzoate (4.98 g, 20.6
mmol), N-Boc-L-DOPA-COOH (7.3 g, 25 mmol), and cesium bicarbonate (4.85g,25
mmol) in N, N-dimethylacetamide (100 mL) was stirred at 55 °C for 16 h. The solvent

was evaporated under vacuum. Ethyl acetate was added to the residue and the
resulting solution was washed with water, then 5% NaHCO3, brine, and dried over
Na;SO4. After removing the solvent under reduced pressure, chromatography (silica
gel, 30% ethyl acetate in hexane) of the residue gave 6.3 g (68% yield) of the title
compound 2 as a white solid. 'H NMR (400 MHz, CD3;0D): 8 1.25 (s, 9H), 1.40 (d, J
= 6.4 Hz, 3H), 2.99 (dd, J = 7.6, 14.4 Hz, 1H), 3.10 (dd, J=5.6, 14.4 Hz, 1H), 4.24
(dd, J=5.6, 7.4 Hz, 1H), 4.38 (dd, J = 6.8, 11.6 Hz, 1H), 4.52 (dd, J=3.2, 11.6 Hz,
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(400 nmL x 3), collected on a Buchner funnel, and then
dried under high vacuumto afford 245 g (83%yi el d) of
woheo7to6t49e conmpound. 1H NVR (400 MHz, DVBO J 6PCT/US2006/046273
0.94 (t, J =7.6 Hz, 12H), 1.30 (m 17H), 1.60 (m 8H),
1Y), 1840 (m, 185) 6.53(dBRJ €12, 8K HB, 188, 6.86 (d /=~ ﬁzﬁizH%lHa';é'%Q d,J=

S TR b 5yt e Tl
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-rro’rylene glyco 8 mmol ),
benzaldehyde (33.4 niL, 328.6 mmol, 1.25 eq)
and/"-tol uenesul fonic acjd (2 5 g, 0.05 eq) in benzene
(200 nL) was refluxed f oExgmplad th renoval of water
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aqueous MWMMLM_MM and dried
MUE 2SO4. After filtration, renoval sol vent

und@r ‘reduced pressure gave 44 ¢ of crude benzl dehyde

(2i ?) Spewpay 2-Sh¥eAt AHBhox = -1&9&1@0113 3—(21 a
solution of the above crude
(2| ?) - pr op)RLRYH oxY plranyHpEops i )
b NBS
17 GBI f’@%ﬂeﬂr ylrw@%é%fn%”@%& e ’Waé
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ered through Celite an e filtrat@ was
migla?ftr&é%é CfPX3m% WA stiraestnt segm texppsiesdrevior 30 mdn.uThe mdctlon

ol i BB SR 0 T
wasalisselydd pr elxmiti 2@ mj acfanhidrotis ﬁdeﬁor@t@rﬂ@ﬁiﬂnﬂmmdrt Fheve

SOMltl | ?(‘)alglfeﬁ‘lgq)a edgar@éﬂ? '\s/ﬁél,(qg ngteﬂecepﬁatq w%is f:i}ye]i'qés\{résge(ywnh

ether 7an6 dried uﬁh‘gr,vaZulﬁﬁ” tc( ifforfl 4‘7 %& /ﬁ"?relcf ?%; ﬁhfﬁlaﬁagopc&go&qe sglt 3

7.2 Hz, ZHEiII Step C
as;avgurefsehd M&M‘éﬁ(bhﬂm FJ&ODO 1. 40 d,J= 64Hz 3H), 2.99 (dd, J

= LR PP 87 BRI T ARl o rad®), 438
o3 S0 Enoimp o, Sy b ALY Gy i o8 .-

2.2 ?\%%%rﬁﬁ)h? paébt/and adlz, 100, 69 (dnds: &2 Fizy Bd), é?t4’/‘5(5 p=€7 6

20 Al T L R 9/ P A5 B

(MrEBUAAd 388.GO(MILIPN wWas mashed with water, then 5%
NaHCO3, bri ne, and dried over Na SO4. After r enovi ng

t he sol vent under reduced pressure, chronatography

(sili I et hy| .ace ate |n 1e) of the
 esi lﬁﬁp% 2R h 0-3-(3.4-

dlhvdroxvphenvl)propanoate Mesylate (1)
[0134] A solution of NaHCO; (9.87 g, 117.5 mmol) in water (80 mL) was
slowly added to a solution of the hydrochloride salt 3 (31.0 g, 78.3 mmol) in water

(300 mL). The resulting aqueous suspension was extracted with EtOAc (2 x 400
mL). The combined EtOAc extract was washed with water, then brine, and dried
through MgSO,. Methanesulfonic acid (6.04 mL, 93.12 mmol) was slowly added to
the EtOAc solution while stirred. White precipitate formed as soon as the addition of

methanesulfonic acid was complete. The suspension was stirred for another 30 min
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conpound 2 as a white solid. 1H NWVR (400 Mz, CD30D)
d1.25 (s, 9H), 1.40 (d, J = 6.4 Hz, 3H), 2.99 (dd, J
we 2007867404. 4 Hz, |IH), 3.10 (dd, J = 5.6, 14. 4 P T/USRO06/046273
4.24 (dd, J =5.6, 7.4 Hz, IH), 4.38 (dd, J 6.8, 11.6
apgy thep H}terea e fidler cake-wi veashadithechimdsHyith B13Rc bY v

dﬁﬁf@\‘e@qggﬁ]t? &ft%ﬁg 35. g4qwt1tqt£ga) of?thgfme@ylate;a]; 123§ athlte solid.
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78x He, PHJ, z. m(dﬂ Py 14 driig i) ok 3p(dipyl= £ 2. 8 Hz, 1H), 4.38
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(ﬁéﬁ%ﬁ?ﬁ?@ ngg%ﬁééﬁgQgﬁﬂﬁwyFQpropanoate 2 (6.3 g, 13.7

mol ) in 50 niL of 4JVHCL in dioxane was stirred at
roomtenperature for 30 mn. The reaction m xture was
theadeditrat ed to dryness under reduced pressure. The
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ey 1s8 Astabiiion ok gl imbeaslsmbartianypotoyt (8)-2-(rer
8¢ /8.3 Mo 300
bolBYJE RGN PR SR8 - dnld Drdha iR A b 3 A imhD
34wl (6. EeAE 4((2N><H@UD 4#‘d:.c)xar1]13'h%% @ aleé%xﬁttéaeﬁer%}é RF4 h.
Mevt\ﬁane\sl\lﬁ?omc aci El 4§/vatLe 22. 8tmne1cr)]1) wrals rs]l%wly? Qddedrtg ?he reaction mixture
while stirred at room temperature. The solution was concentrated under vacuum to

afford the mesylate salt 1 as a brown solid.

Example 3
Preparation of Crystalline (2R)-2-Phenylcarbonyloxypropyl (25)-2-Amino-3-

(3.4-dihydroxyphenyl)propanoate Mesylate (1)

[0137] The mesylate salt 1 (10.0 g, 22.0 mmol) was dissolved in 200 mL of

isopropanol at 70 °C and the resulting solution was cooled to room temperature.
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t hrough MgSO4. Met hanesul fonic acid (6.04 nL, 93.12
mol ) was slowly added to the Et QAc sol ution while
weoerhireds Wi te precipitate formed as soon as PO®/US2006/046273
addition of nmethanesul fonic acid was conplete. The
Fidfyaipraradfosded @8 g(58%reeldf efithangttRine 3bsiataaR 1R white
ilrered. The filter cake was washed three tines with

;
Cr@% 10€ 3l meR P Gri @ 3vkr ni ght to afford 35.4 g

i ' t alt 1 as a white |
ol T4 S ERqltaehn o s TRafisf Tl iy e S i single

c@nj)onet qtinixsd cGiipanedt Sventidincliding thébe 1ibtkdGn Mablel1H) .

D 10t d J.=56, 14.4 gg, IH, 4.24 (dd, J 5.8, 7.8
erenttal scaphigg ce@g’mejry:(Dé wag psgl tpevalppfp themober o, J
4llind ’ = 4 | H),

st 2 ( 5%1?18?? ihézlﬂ)ﬁsjylag? St ?ﬁfiﬁﬁ)e,d-bé&&% V%rg‘?“sig@e’ét?lz_b APsC

thengyogren of thedrygaltingmesyiie saltH) obAinkd b terysalbzatioR itz
= 7.4 Hz, |H), 801 (d, J=7.6 H,

, 760, (br .t . J ,
IS%P%PS(SE&”;“W&%‘%& 07 (I\/H—I)_I;Dand_ 358.01 (M H) .
Vet [003012DS CQhaGHis Ve nRRMEAOAESARC bt { SyShalTlzed Barleach

lgi was slowy added to a sol dtion
sofvsblsted BERWg & AbBradnenspihomyt ¢t Rpschtcdby a single, sharp

- r,bo. am no- 3, . s
e 2 0% RN 1 i gt 1S 0/min). GTaple bshosrasgrmpes
ofisolvéntd uskdoaBeystaBafibn oM e’ O i

t enper at ur e. ?he react ?%ﬂr?b gﬁiﬁgﬂfeﬁﬁgsﬂﬂgtﬂﬁerérb?gsgoglrdlrig IRSC
parggeeters] endphermigdesparatiuge @EY et AH (fg).hyl tert - hvXy\

ether (MIBE) (600 nL) with vigorous stirring. The
resul ting suspension was filtered. The filter cake was
washed three times with npjgjylgy t r -butyl ether and

air dried to afford 5.48 g (54%vyield) of the nesylate
salt 1 as an off-white solid. Method 3: [0136] A

sol ution ofg (2i ?)-2-phenyl car b®@ndbtheymi® IVl

(2S)-2-(t erstogvlf%xycar bonyl) Temperature (°C) AH (J/g)
] 3- - di hydroxyphenyl )y prop e 2 (105

gﬁfr"’%g?r?r%%‘)%l\fn 34 nL (6.0 eq) of 4?%? HCl /| ,4-dig§<%ne

BesHsO i pedv at room tenperature fggs 4 h 84

Met hanesul fonic acid (1.48 nL, 22.8 nmol) was sl ov'\fy
At imIsopeopeealct i on mi xture whilgs.stirred at rom
&S%ngqeyr atlur e. The solution was concentrated under

e afford the nesyl at e sal 1658 as a brown ¥Bli d.

MMT§EI?[_QEM ation of Crystal Iifgiq) 2 92.3
) - 2- Phenyl car bonyl oxypropyl (2.y)-2-"Am no- 3- '
MVBOH/MEBB(béy phenvDpr opanoat e Memsalat e (1) [013y( 4 The

W,ﬁ?ﬁ?{g) 1 (10.0 g, 22.0 mmllgaovvas di ssol ve9d7.2i n

0.5% H>0 in MeOH/MTBE (1:5) 165.1 98.3
Dioxane 165.2 87.9
Acetone 165.3 90.0
3% H,0 in EtOAc 166.8 115.9
2% H,0 in Acetone/MTBE (5:3) 165.8 90.1
0.75% H0 in Acetone/ACN (1:1) 165.7 90.9
2.5% H,0 in EtOAc 165.8 90.1
EtOH/EtOAc (1:3) : 165.3 94.5
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I sopropanol at 70 C and the resulting solution was
cooled to roomtenperature.filtration afforded 5.8 g
wO38m0g75d) of the crystalline nesylate salt BCaZIS206/046273
white crystalline solid, (mlp 160I 5- 161 30. [0132]t
kgn of the nesylate s was carri u
%@ﬁ%h’?@.@m e Pnrrnnnpn%/ ar mile 8cormonent 0
sol vents i ncl ud| ng those listed in Table 1.
Differential scanning calorinetry (DSC) was used to
eval uate the nunber of crystalline forns of the

mesylate salt 1 producedEm{m lve4 vari ous solvents. A
I|ne rresyl ate salt 1

rl?:egulr Zté sg ﬁp}hh ﬁ) ];noaqg tta Itnlel st ed

$01eTd ars teeds mummﬂth@hyar@cmmtsan 365 DY) 84 ntiYol,

, Z@IHH:%' df% ‘ﬁ‘ioﬁ‘f R 3eS° utg’ﬁ&%\%%ég chg)l g?a()tOSnL)/mthen
ext@6@d fxath OV Cféu 4(7031th g Joli]e% gr}ﬂ: tﬁacﬁ%}v%reJWaasﬂed with

t he correspondi ng DSC para et ers endo
brinsrapd deied peer(NB,S@a.d ADiek fillfatipn, rﬁ’cﬁb&rﬁSLﬂmeestﬂ €m.8 mL, 197

-FRASS s e o i 5
e AR fRad f’ta%’?@e T e giﬂ@{?%e%ﬁiﬁﬁg\’—f}%? ‘%)‘S%i%ﬁ’“@ EigAg (3

IOK)Q@IL)MﬁBEn(eﬂ uﬁaerm@ UacBifmait 80 5O dRE 73! WWM%? él%) of the
Di oxane 165.2 87.9 Acetoné 165

%5%5%%9?‘1 ' R (4661Ga DO HAO (A1 Abet Hn,e’/PWng &
5 3 4035 Bk B 500 00 LESKOIPUAEN 8B L
7.8 Hz, 1H), 4.38 (dd, /= 6.8, 12.0 Hz, 1H), 4.52 (dd, /= 3.4, 11.8 Hz, 1H), 5.40 (dp,
J=3.2, 6.4 Hz, 1H), 6.52 (dd, J= 2.2, 8.2 Hz, 1H), 6.67 (d, J= 2.2 Hz, 1H), 6.69 (d,
J=8.0 Hz, 1H), 7.47 (t, /= 7.6 Hz, 2H), 7.60 (br t, J= 7.4 Hz, 1H), 8.01 (d,J="7.6
Hz, 2H). MS (ESI) m/z 360.07 (M+H)"* and 358.01 (M-H) .

Example 5
X-Ray Powder Diffraction (XRPD) Analysis of Crystalline (2R)-2-
Phenylcarbonyloxypropyl (25 )-2-Aminoe-3-(3.4-dihydroxyphenyl)propanoate

Mesylate (1)
[0141] XRPD analyses were performed using a Shimadzu XRD-6000 X-ray

power diffractometer with Cu K radiation. The instrument was equipped with a
long fine focus X-ray tube. The tube voltage and current were set to 40 kV and 40
mA, respectively. The divergence and scattering slits were set at 1° and the receiving
slit was set at 0.15 mm. Diffracted radiation was detected using a Nal scintillation
detector. A £-26 continuous scan at 3°/min (0.4 sec/0.02° step) from 2.5 to 40 °26
was used. Instrument alignment was checked by analyzing a silicon standard. Data
were collected and analyzed using XRD-6000 v.4.1 software. Five representative

diffraction patterns of crystalline mesylate salt 1 crystallized from 1% H,O in
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Et O Et OAc (I:3) 165.3 94. 5Et O Hexane (I:1) 164.8
78.0 Exanple 4 Synthesis and Crystallization of (2
w-2007Raeey| car bonyl oxypropyl (2SV2- Ani no- PCT/US2006/046273
3- (3, 4-di hvdroxyphenyl ) propanoate Mesylate (1) [0140]
15y opanchgsemyopsanst INeQBMBBE(ha), lyshs 64,00 96 OHAATBE 1:3;5), and

. 64 . | .. 200, was added aqueous Na
%’gﬁﬁf ’ing‘ir?e'tljﬁﬁl?%‘? Shoxg IH%%‘}“Q G mespectivelyt e nessenercefed
' : : LG extracts ..
e rachen o o el et aRAR CATRRRRRL By Silp 3l Ptine
form of themesylatersalhhmas proiibeddarpaniceystallzaBiofifond hésegdblehts.
was slowy added to the filtrate while stirring at
roomtenperature. The resulting white crystals were
filtered through a frittegyhprne! . washed with Et OAc
3 x 1000 nL) and dried hi gh vacuumat 50 Cto
Italcg of Irevodop ) oHowiinooA dmfrds trptdol atEe\a)ﬂbaProdﬂct)l
NVR (400 MHz, CD30D).: 1.40 (d = 6.4 Hz, 3H), 2.7
(s, (3H), 2.98 (dd, wﬁ—iﬂf@&;ﬂ&‘—‘% IH, 3 10 (dd, J
= J0842]18usthirréd, relebe, ordl. dd4adedBims) which Rleade &ubZiowlibver
4..38 d, = 6.8, 12.0 Hz, IH), 4.52 (dd, J = 3.4,
peyige %O’ér?g’,oui él}O, abouj 34 betss, generally peleage 4 signifidany) proorsian of the
ithi I , = 2.2 .Hz
AogE it fie Solbn, Tyt Bhugs s P G B ol g s st e
colongallylabsarbed) Ehid experiment wis ccgldgdstgd 8)1519??\?? Ege @tz%"(e analH) .
ESI 0. 07 .( MkH) + H . Exanple
restighvattnliifed b o Weron, Plipine itasyStis sgiminisiation of
leviadypd | £ i ; | | . :
Y o SRR oralopiggly:
Intraperifpealiy, oxrrbyhnad y}@e@mtwnpm;th@ suiedilitg bﬂ@v_&tior}])a (I:)aodéug
' RD- 6000 X-ra ower, di ffractoneter w
megpfra g%@é#?%gﬁl %nﬂ%gl SP%%]PF%FF@W‘A‘ frsese p E:Pa\?(gﬂa}]?ﬂ&YIoéng
levioidoya foblowsngXed-adininisationl Bl RidragR GHY E&BTd
ev(\)/e‘rj]l;ﬁ11 se? tré@ioadlgll andlzrb_ 'nﬁ,%gﬁe%eley '?'h_e opa
wagiclsplgted aelatinetoserak qoesdmigistrtionsofleyasope anda¢artiidapad t he
receiving slit was set at 0.15 nm Diffracted

radi ati on was detected using a Nal scintillation

detector. A Q 2Q&tagnAi NdiitigefforeProtdenln (0.4 sec/ 0. 02
to 40 20Q w I nst runment

al %ﬁ‘ﬁi ﬁia{%?&:{n%f%@ﬁ@e}?é&oweaﬂ%@;ﬁ‘géﬁ Ps¢-Fanagintert intbbath
theDREGhANRY @1GPAIEHE AkuBRJeian Mﬁgﬁ i gc?}s%ﬁ%% Q{{BQ ti}{fe%g%he

software. Five repr esentative on patterns
experijzang| Aflaimels jlese fastedbreraight arstatil # hedrsfposnddsgHFO
lev.b@(j)pﬁc}g%{gﬁtﬁ}%n ga (Ii S %pv{' P &?ﬁibter'\{e%cggva'\sﬂgﬁ%og }n \?v)afer 8f c?i%atzlzbgffer
I'n B fbf @3 VA

either orally, intraperitoneally, or intracolonically at a dose equivalent to 25 mg of

carbidopa per kg. Either at the same time or 1 hour after carbidopa dosing, levodopa
HCl salt or (2R)-2-phenylcarbonyloxypropyl (25)-2-amino-3-(3,4-
dihydroxyphenyl)propanoate mesylate 1 was administered as a solution (in water)
directly into the colon via the cannula at a dose equivalent to 75 mg of levodopa per
kg. Blood samples (0.3 mL) were obtained from the jugular cannula at intervals over
8 hours and were immediately quenched with sodium metabisulfite to prevent

oxidation of levodopa and levodopa prodrug. Blood was then further quenched with
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1% H20 in acetonitrile are shown in Figures 2-6,

respectively. The presence of clearly resolved peaks
wanowioe749ar di ffracti on angl es confirnms that tRETRERW®6/046273

crystalline formof the nmesylate salt 1 was produced
mggnolérepeiteric dcidito mavent bydibhesef sied leendopa ploden®! BloBd

aof Levodopa Prodrugs Fol |l ow ng Adm ni stration

Sagﬁ}lggég%rggaélyg%ga&rd%wbgﬂ&e%mbi dopa in Rats [0142]

Sust ai ned rel ease oral dosage forns, which rel ease

drug slowy over periods of about 6 to about 24 hours,
gener al Stepry Sampleprepars antolpnicplly abwwbed dirte dose

W t by ol on. Thus. r ui tabl e_.for. use in such
ettt BerBion BercbE el T Wbl o s tolatic 15 L
i t . t.,ake and. .
ERYRANITRIS, REIN RN AY o8 cBRafarinl EDKR'AE Rffinige 75
pL of saihoh antabiaidiiternt siffopdnt dmeotnd fxekeR 8 ROIA Yked volume of

ne(igll ate with co-admnistration of carbidopa
blpodit 10948 a¥as dmmegiatelyi addeddntottos Bppenylorf dubecmal voytexedatodnix.

D8 S5 NGy R LB U S0ERr
nd/milrandil @ pyaithiadi % sydigh hayssang HlHoaWda %gg%d to 80 uL of

co-adm ni stration of |evodopa prodrug nesy
blank 13} blopd tavamske i @ finaltelibratibastandard ¢0.00420.02, 0.1, 0.5, 2.5, and

- i REstration.of e a rbi dopa. Step A
G BET. Metlah Sho BPPre it LT, S S8t Biaden o soen
tSOfFMB e Bl ki i e553 1R h. the

ascendi ngklc _oel %ﬁggﬁfﬁ? I] %%P@?}@%%lélﬁﬁﬁﬁaﬁgg%ﬁr}peles were
voglgreang eentrifugddent il #9060 ofm titrel Cenapre rilesnperndthht W4y dmlysed by
L¢ﬁﬁ§@ﬁ§5ted overni ght and until 4 hours post-dosi ng of
evodopa prodrug. Carbi dopa was adm ni stered as a

solution in water or citrate buffer either orally,
intraperitoneally, or intracolonically at a dose

equi val ent to 25 HtgpdE: EAV/MSMSeanndysikg. Either at the

sa ' car bi dopa dosi.n | evoda

TBLLITE, R0y SEARAR sE BB ERER, SRR hB1SHSRSo
bir{a2y-HrrBpamdweBC(EBTS-PAd] ditekadpyed My Lidca iR BRNPALRIs. A Zorbax

nesylate 1 was administered as a solution (in water)

X1 (4.0 ¥ TiSAmemcpbmbwanuser during theanalysis. The mobide phases

{ I . Bl ood | e
SN 0 L8, I 1) ARG PO S
conditien was:s5%Befor 6. 5hnil theARsOIW Bein IHRY] Hikhehdn@URAGNSS, B
P %éh .soghum E‘?t bisulfite to prevent oxidation of
%y Btbpa el Y e s s ﬁ?@d?@@}edl?ﬁ 8B ders? mirenAf ur t her
TufB&IGEIRE, Wutdy Wzlsalﬁig& bRELAPLLd0R. F5b gﬁlg%%’%@%ﬁgglﬁe -J0 Regitiye

hydrol'ysis of the | evodopa prodrug.

ionamads/ansithe MR mnsitied fiedaokvanalyte was optimized using standard

solution. 5 pL of each sample was injected. Non-compartmental analysis was

performed using WinNonlin software (v.3.1 Professional Version, Pharsight
Corporation, Mountain View, California) on individual animal profiles. Summary
statistics on major parameter estimates was performed for C,, (peak observed
concentration following dosing), Tuax (time to maximum concentration is the time at
which the peak concentration was observed), AUC.¢) (area under the serum
concentration-time curve from time zero to last collection time, estimated using the

log-linear trapezoidal method), AUC .« (area under the blood concentration time
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Step B; Sanple preparation for colonicallv absorbed

drug [0144] Methanol /perchloric acid (300 nL) was
wadadeteosbl ank 1.5 nL Eppendorf tubes. Rat bl 80t/US3®6/046273

m.) was collected into EDTA tubes containing 75 nL of

CWHE IO tHae zerode nrﬂl,m‘rer, estingitddf sirgrthe Idgﬂlﬂ‘iea@ﬂgpéé@fcfaﬁffl@@lod to

e R o Bk
to [6il46] M@ﬂlnﬁﬂrﬁ b@hdehﬁﬁt%r@fof?evb&éﬁgﬁ%ﬁé‘gaﬂé & A8 nd the

I % 0.04, O.
argaguu r{o)}qg PQQ’?@@‘EHQHWWNS&&J%S?HW@ (&U@@balhb?&ﬁéﬁ@rﬁl rREPat
rat 00 a 1lna
d&s g&% ('gR 9 rp}gpgﬁ Ioa IFWBWI (%S‘)@am@mﬁ (3345 2.5, and

St e bene et R B

anpihogg @rmmcp @d@mistretlom' hﬁles«aiqpb@ﬁthlﬁﬂﬁdo
vorhexa qnﬁ%l&rﬁ@ £s. Fhlﬁgrﬁsg ion lc_)@ ah mé{cg%)l %a?@%ﬁg;wry

super nat ant was ana

lownelatiwd bO@MﬁBﬂktyﬁ?f ]Af’d)dlo%g 82er MWAW o‘iﬂﬁ%d('j ered

ILlen I nar u S an
Ieﬁ?igp%dd %e\é% grB@/rCWES% é@adm}/ltla*%@rtgn@tfyw)sz- .
phésylba¥ory Rk %ﬁ%ﬁl p23. ﬂéﬁlnﬁ@ .89 DRSS AR 2§1ate

anaIyS|s ases were

1 with ce@}dome@abxbutcd uhprow:d teldiva %ofaommbﬁlty@f [bvoa_cﬂﬁ by at least
then to 98%

2B e R s R i e Sopa areimey o b Trimularees
compbmh@spehﬂ&lﬁe Yerseffddfle tain galtrae%é aﬁgfug%% Bﬂem%opa

r bol onSprag source was use on t
pesydatiand/gpleyodopadion theweldnon node and the MRM
transiti on for each analyte was optim zed using
standard solution. 5 nL of each sanple was i njected.
Non- conpart nent al anal ygzjxanw7perforrred usi ng
Pr of essi onal Versi on,
“- AV IOXYPXOR l+2f-Amina-)3 8-

0 aranet e E We = > SeAse
t&m& Eh@fmlomw i sﬁldyhmyml?&glséiDﬁi d@gés%}@fﬁcelac&io@(e k
entration i s the time at which thé pea
Cry%:tglr%{gg)lé#mﬁtg} %&g %E%%EPSO%E@@%S?) (area under the
s efuHY CRaARt will iB6paiEP DN En nggﬂlg Qﬁe:eﬁ@qﬁa% Brdif Hadp!

col | egtl on tine, estimted usi near

criteria, ((&bb etiah J,Mqﬁ@ﬁlyezp(wrg Pyydhéateal 9380 EF, 7t4|3€7 50) @@ motor
A el PR Bl 1o rp o o hruhas dieioe
for inclusion. Clinically relevant peak dose dyskinesias following each morning dose
of their current medication are a further pre-requisite. Patients are also required to
have been stable on a fixed dose of treatment for a period of at least one month prior
to starting the study. Patients are excluded if their current drug regime includes slow-
release formulations of levodopa, COMT inhibitors, selegiline, anticholinergic drugs,
or other drugs that could potentially interfere with gastric absorption (e.g. antacids).
Other exclusion criteria include patients with psychotic symptoms or those on

antipsychotic treatment patients with clinically relevant cognitive impairment, defined

as MMS (Mini Mental State) score of less than 24 (Folstein et al., J Psychiatr Res
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the last collection tine with extrapolation to

infinity), and ti/2,z (termnal half-life). [0146]
woRni7rdmosoncent rati ons of | evodopa in the bl oedT(US2w@mk/046273

val ues) and the area under bl ood concentration versus

1¥q WZCME%M)of\gmgnlemyaﬂbehn fm‘ié'az}g@alge giig oﬁrggét?g S%tere,
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ef fi caci/;3 of crystalline nmesylate sa reati ng
PalR} +d distients picaandomipahtoghe puler efthe daystdn which fafhecive
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saly 4 Bnap38) aswdstdd bynmonitdringgilatata 1@6&10%5.1 dorfteA@dtinasep k! |Prior
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. se, of treatnment for a period of at |east one
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ingextidnu dRehplds 4ré Sén!’triﬁ?éd ﬁﬁ‘ﬁle(ﬁﬁl‘égr 419 did d&%%ﬁ@s@ﬁss ent and

sl ow el ease fornul ati ons of | évodopa, In |16L|{10rs,
stoged) desp ffiogen ungil epsalies. i Plesmg levodapgsind 8rO-mdtieyl-Dispadsvdlhat

ent. Lnt.erfere wt ric absorption
assp O BRI M RO lBerthy (EERY P o eltsesiment
additieniat hiowd whdytbensyel Girirbutsng ARG S, b!dl')‘élssﬁgé}ﬂli\l/elzr, and renal
y

fu aﬁti psychotic treatnment patients with clinica
IF8Pvant cognitive inpairnent, defined

[0153] For clinical assessment, motor function is assessed using UPDRS
(United Parkinson's Disease Rating Scale) motor score and BrainTest (Giovanni et al.,
J Neurol Neurosurg Psychiatry 1999, 67, 624-629.), which is a tapping test performed
with the patient's more affected hand on the keyboard of a laptop computer. These
tests are carried out at baseline and then immediately following each blood sample
until patients reach their full on-stage, and thereafter at 3 intervals of 20 min, and 30

min intervals until patients reach their baseline off-status. Once patients reach their
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as MWMS (Mni Mental State) score of |ess than 24

(Folstein et al., JPsychiatr Resi y / , 12, 189-198),
woi2el/06f49pr egnancy, Hoehn & Yahr stage 5 in of PEStUARMS/046273

severe, unstable diabetes nellitus, and nedica
H&’cﬁmfﬁ@fﬁowéecsmhrdagswrspamrmed tirel Bivias sl Brhirfin ReRIE THe

t t. Ful
AR GubLartiGlr SED Fiave PemsooR toiweise dstsnane
(maiféér L VAR 0] D 204 OBt B b B S LAY

[0150{ A randoni zed,’ ddub
SESPOR b%%mgrsstlilé‘oub mﬂHUtEa(ahpqnﬁrlmtngmemalr@mﬂoé§Ct3) Putting

i.th f the two
o8 Ri8Ehne ol EhiBhbA R o eiin SOB wem af eetr; and (5
walking] ezlqu)es aed dcorgeusing, 9 LRk %Moﬁsg&*}hé’&oeflz RaRhge

S ns ﬁ |§e sSessi ons. Rando I1on 1S
“@ger?é’ﬁé Shnemal lnvodentarsMovementsrScals th «ioemmehttaq)osaslb

g@ order of entry into the
in £§e‘?ﬁ'¥e @%? th?&enfaag énglﬁmtted to a hospital for

an [61/%‘?] mcg,tnal ost@yerRe afd sdveri§UTdYkiehésdd 1seQfired with a
| at e salt 1 the next norning on % ree

DR A MO T

Cepar'areorsor S¥iagmg eel wellkwryg! Neweswgl Rsychaare2000, 68, 196-
200, tHiely e di f

s e o apBito EPRAES UARRP o E Rl sl e
mmgtoabﬁwmssiueng theadntiex Gt lof a thadleA AR sbdsiR dndl prb\Bdes a

h 1 d f ast di t
AR thel FeaSRESy e Bhoum e REcdrtor of ¢ he
day&l 550 mﬁmmahfb%na 195&i aéﬁlgpalgg Bt arfli aﬁtn%ﬂét{l%ffl e

i ate salt 1. The pharnac etlcs o Crys
e C¥1|5§il Einglly it shoydg bpsoted tasthert dy ahmnaﬁwwm qfl asna

St LN (I

embodigrettsdire to e @akiderd'ss ilRFERIBndBloP | @ng
ach are ta at baseI:ne and fB © R%ﬁﬁﬁqp g&n gﬁ%hw

cla}f)éssare 19pfo be jgmt%tg the @efailspiven henein2d e entttied thdit il scope
an@@?ﬂﬁﬂ@ﬁ@ﬂkﬂgfcrystalI|ne nesyla;e sa!t 1 or until a
full off-state has been reached if this occurs earlier
than 240 m nutes after drug ingestion. Sanples are
centrifuged i medi ately at the end of each assessnent
and stored deep frozen until assayed. Plasma | evodopa
and 3-O nethyl -Dopa | evel s are assessed by
hi gh-pressure |iquid chromatography (HPLC). On the
| ast assessnent additional blood may be drawn for
routi ne hematol ogy, bl ood sugar, |iver, and rena
function. [0153] For clinical assessnent, notor
function is assessed using UPDRS (United Parkinson's
D sease Rating Scale) notor score and BrainTest
(G ovanni et ah, J Neurol Neurosurg Psychiatig 1999,
67, 624-629.), which is a tapping test perforned with
the patient's nore affected hand on the keyboard of a
| apt op conputer. These
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tests are carried out at baseline and then i medi ately

foll ow ng each bl ood sanple until patients reach their
woéuabd7/0emw9st age, and thereafter at 3 interval s 8€T282006/046273

mn, and 30 min intervals until patients reach their

baseline off-status. Once patients reach theirm!|

on-state, video recordings, are perforned three tines

at 20 min intervals. The i ng nmental and notor
Whasissclaiidet g2 have been shown to increase dyskinesia

(Duriff et al, Mv D sord 1999, 14, 242-245) are

noni tored during each video session: (1) sitting stil

for m n : i N ntal cal cu] ations; (3)
put g onrsa il B R PR glerSBroaid G- Sppminer i 4
dibdlydmakypignlmopanocatemeflaeat er; and (5) wal ki ng.

Vi deot apes are scored using, for exanple, versions of
the Goetz Rating Scal e and the Abnormal |nvoluntary
Moverent t. i ble increase in

t est conggéﬁghﬁﬁ@g%gg&g@@?ﬂﬁe?&ﬁﬁﬁTb%éﬁj Act ua
occurrence and severity of dyskinesia is neasured with

a Dyskinesia Mnitor (Manson et ah, J Neurol Neurosurg
Psychi at r {ASA88POuRBOL dlaign 2, pherein thecrysellive form hasped t o
charaBRtikEdpe | jde. T
o or ks F A Y 28 B eart Feoeiue pro a0 17005,
17¢h& D122 RQHng0.3£21s1 ©10.2006.00F O] TS+, 7TL/IUE §.2050.§ 19 2, and
Qggguency and severity of occurring dyskinesias. ’
3716 B3 n pRSKrraypovler idlragtimnypatienusi ng appropri at e
statistical nethods. [0156] Finally, it should be
noted that there are alternative ways of inplenenting
t he dembodieRoipoti a6 DS, RETeRIR the AT GRAIHh O Bk is t he
L present enbodi ments are to be considered as
charpetgdeedhy 3 dillerptialranting paletimetey thermogremripying danhe

enﬁééﬂél{{ﬁcﬁg&dﬁ{g%oﬁtq@gﬁdigio{:ed to the details given

rein, and are entitle heir full scope and
equi valents thereof . ains What is clainmed is: 1. The
conpound (2i ?) - 2- phenyl car bonyl oxypr opyl
(25): 2- akt PRrBacquycal gomapsition exyphving 4 Pharopentiaslby
ac ; im3l. . in,crystalline
i) ARy B3 ol ifesind oFny one
of elpiyes hind e form has characteristic peaks (2Q at 5.0
0.2, 85 0.2, 13.6 0.2, 15.0 0.2, 17.0 0.2, 17.7
0.2, 20.4 0.2, 21.1 0.2, 25.0 0.2, 25.8 0.2, 28.2

0. 26. 30. The Bhadmadiiffical loofhpolitidn bf cidfin X- i
cdiffracti ongpat tern. 4. 'Pr?e 1c%r?p8uﬁ%§b%‘%galtg%r§np%e other
diagigreemien of Frphenyjearlanylaxgplopyh?-asino-3-(3,4-
dihydroxyphenyl)propanoate mesylate wherein the diastereomeric purity of (2R)-2-
phenylcarbonyloxypropyl (25)-2-amino-3 -(3,4-dihydroxyphenyl)propanoate mesylate

is at least about 90%.

7. The pharmaceutical composition of claim 5, further comprising an L-

aromatic amino acid decarboxylase inhibitor.

8. The pharmaceutical composition of claim 5, further comprising a

catechol-O-methyltransferase inhibitor.
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characterized by a differential scanning calorinetry

t her nrogram havi ng an endot herniic peak at about 164.5
wa 2607067485 A pharmaceuti cal conposition conpri BCIAS2006/046273

pharmaceutically acceptable vehicle and a

therapeutical ly effective amunt of the conmpound of

any gne oi; claims 1 and 2. 6. The pharnmaceuti cal

conpdsi t | DR Bfarmiageutics] cogpgsition pEelgim Snfermuagad for sustained
reldass b:1al fmstafion. _

2- phenyl car bonyl oxypr opyl - 2- am no- 3- (3, 4-

di hydr oxyphenyl) pr opanoat e mesyl ate wherein the

di asjereoger i It
phen; car &?ﬁ%‘ﬁ%tf‘@é?g a d sea e 1n a patient comprising administering to

a piieh) indreddbNouch thodirflerfl hwaaﬁww@rafgaﬁmeo BAOOR OFihe ..o

nmesylate is at | east about 90%
W@@Pf@fﬁfpf@fo’fcﬂlmmmlandﬂurt her conprising an
Laromatic am no acid decarboxylase inhibitor. 8. The
phar maceuti cal conposition of claimb5, further

conprli. si Mtheanethib@ 6helbimOl OBL Y4 'Elié&ﬁ&%ﬁ@%%ﬂ{lﬁéo@x"% Hhease
The pharmaceutical conposition of claimb or mu ’
for sustained release oral adm nistration. 10. A

met hod ofryehgahbidgr aal‘tﬁ{ PG, %%reln %talseg]{%téﬁ]eﬁgg | Sﬁglegtg a

adm nistering to a I erit |nn
deptessiomp ettentic dqﬁcﬁftﬁmdarvsehﬁﬂpwsﬁla ahaib defre 58t Qggrﬁﬁveo
1

e.of .clai 1 and 2. 11. The nethod of élarm
lm?ﬂ%?lgﬁﬁhstoﬁ%er&l r§§§§%leg§ SYPEFqmG detiodic Hmbangeemen disttders,
tardBie BésiL IFRinfh [ sel ect ed
fror%mglgprsésm on’ %%{1 tsﬁﬁagéﬁ&ghgﬁggt 81%edg ertenision,
addichye iprrdeni eongnsthicdica frikiss innd examsjm digtiend JIpifRE Nt

di sorders, restless | egs syndrone, periodic linb
novenent dlsorders tardi ve dyskinesia, Huntington's

dis eas e, AT@Mth@Hto@ ﬁep%ﬁﬂ@ (Wpﬂéﬁ?ﬁﬁ%%ﬁilﬁ?@(ro@ﬂ%h@ti Hffino-

é rs, ]g‘@rstlve heart failure
3- °§Y18’@BY ©panop® megyiete ermaprisingdr epar i ng

(2. QOV@%HQQE%;@% R AR o TR P &2 et ng:

bumxmbbWQM1mBB (3 Maiihﬁfroxyphenyl)propanoate in a solvent;
hen Icarbonylo

( Zs?acgng ?(fl iR 69&9’@%“’6%9% -phenylcarbonyloxypropyl (25)-2-(tert-

buRydeboRyf)dmrods L sol vent;
ﬂyl ng Zr% aci d Jtao cornvert M%&ﬁ?@%ﬂgﬁé to {2?3)@

phe(‘ng'icayhogy}@hﬁpnybpyb(ﬂﬁ?}ayalrmmy—ﬁ¥(B,|4},d1hydroxyphenyl)propanoate acid salt;

(zsgld%é 1tbut gar oy%{

ani no- ﬁn%ﬁuﬁ% AR SRGTrIhe PARapkenylragtemyloxypropyl
(25)-2-amino-3- (3 4-dihydroxyphenyl)propanoate acid salt to (2R)-2-
phenylcarbonyloxypropyl (28)-2-amino-3-(3,4-dihydroxyphenyl)propanoate
mesylate; and

isolating the (2R)-2-phenylcarbonyloxypropyl (25)-2-amino-3-(3,4-

dihydroxyphenyl)propanoate mesylate from the solvent.

14, The method of claim 13, wherein the solvent is selected from

dichloromethane and dioxane.
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phenyl car bonyl oxypropyl (25)-2-am no-3-(3
4- di hydr oxyphenyl ) propanoate acid salt; adding
wortdtaae®sl f oni c acid to convert the PCT/US2006/046273

(2i ?)-2-phenyl car bonyl oxypr opyl
(2>S) - 2 am no- 3- (3, 4- dihydroxyphenyl)propanoate acid
sal t ( - car xypro (25)-2-am no-3
- (3, 11 di héu‘%‘ ﬂﬁ%ﬁﬂwﬁﬁrm&@%%a%@ @ra»tleﬁyxvmnyl (25)-2-amino-
34(3, @Lcahydmxyﬁhenﬁ?preamaae h}fégyﬂafeaéoﬁgmgir%xypr opyl
(26)-2-am no-3-(3 hydr oxyphenyl Jpr opanoat e
nesypr@wadmg osnlutien @fdaﬂbamhemcarﬁmlmmm (fS)-@érm 13,

Sl NEBR VLN oS B SELCH Lot tl S Qroe! hane
(2 |5@d~1@ inbthaydsaEbHe Ayl ex ¥ veRthe @?T?g@y]f 2 f?)gn¥lox¥propy1

i hydr oxyphenyl ) pr opanoat e conp
(23?‘%#%{{ Oéy‘@é‘?QWD@mm@ff -(3,4- dlhydroxyphenyl)propanoate to (2R)-2-

P}{e%g‘?)lfb%n? %hﬁﬁ)@gﬂ%ﬁ i -Z§ -??X -dihydroxyphenyl)propanoate
meﬁnla’icx a&d(S 4- di hydr oxyphenyl ) propanoate in a sol vent;
addi 09 @?ﬁ # ni cid to convert the
(2i v‘f ;Zf@a *Bg BBy propzk@s)-2-apting-3-(3,4-
dlhﬁﬂtb%@ﬁﬂﬁﬁ e{n)oﬁt@n‘ﬂé% ﬁte froin the solve
4- di hydroXyphenyl) pr panoate to (fﬁ)-Z-

phenyl car bonyl oxypropyl (2>S)-2-anmp-3

3,4-d d t | at d
i gol 1;8{ i Ingly r ox%%?@)?éi?}fgﬁﬂ&eg%?%&nﬁg y 3@2@5&& from
digi2 bttt Whyladetitd méi'l'l}h e Bl EI‘_IELGB’ 5&&3 BRI ate

nesylate fromthe sol vent. e met of claim 15,
wherein the solvent is selected from di chl or onet hane,

et hyl acet%h%t othxyé'gat ﬁ%érygli\éyglte (,Sﬁ? ﬁ-ghel%/rllgarg(;n%)l(o%(r}lfgropyl

(2@21 mmmms;ngdﬂqmm%hé@x)pwpaﬁy&te mes late comprising:
2<9) - di_hydr oxyphenyl ) pr opanoate

Eres %‘fl@ngﬁrf‘ﬁl’“’it@P ﬁE(ZIQTQOm%D’ rbanglokypropyl (8§)-2-amino-3-(3,4-
diKy ko ryg%%’nﬂaﬁéétp 1%3{959&%?4 %hé)emztge SS8P’\%8}3‘W & (2%{) 2-

) pr opanoat e nes
phm;éqaaébqnyﬂmpgmyh(%bﬂtmmé 3€(3Léﬂdlh?droxyphenyl)propanoate mesylate

in ?%%%Wecﬁgﬁqo l ox{%ﬁﬁ%ﬁﬂ@;dr oxyphenyl ) pr opanoat e

es yhateing e tdigpsalieastt I 9(,6;,?&
cha ‘"t?%lP g@ngt hg f?gp er at ur}eé %gﬁt?tﬁsg%%%ttﬁ% Hs/e(\;/\}tém)[ %e
quylaxypfopyb@)S)-2-anpheAy(B dadibpdrgkyphepylpgpanoate mesylate

0-3 - (3, 4-di hydroxyphenyl ) propanoat e
mﬁrﬁgeg%/‘/é?tzgﬁil(pn the solvent; and isolating crystalline

( 2i Rpladinp kteym;dll(i:r&r(aﬂylylph&ﬁ{ﬂﬁzﬁﬁaﬂyl&%@op%fl I8) DarRinb - (5, 4-
dihydroxyphenyl)propanoate mesylate from the solvent.

18.  The method of claim 17, wherein the solvent is selected from
acetonitrile, methanol, ethanol, isopropanol, methyl-zert-butyl ether, dioxane, acetone,
ethylacetate, ethylformate, hexane, dichloromethane, and mixtures of any of the

foregoing.
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di hydr oxyphenyl ) propanoate nesylate fromthe sol vent.

18. The nmethod of claim 17, wherein the solvent is
weebwmbe®sfrom acetonitrile, nmethanol, ethanol PCT/US2006/046273

i sopropanol, nethyl-fer -butyl ether, dioxane,

acet dhe, étrhgltha@ ef preparing dnydtﬂhncfr@tReQ ﬁlﬁ?ﬁ@l&@rbonyloxypropyl
ﬁg‘ihc{n%n L (%rlla&]lﬁ and m xtures of any of th
Fegol %? y%’ HehenyPPIopanats rﬁ@ﬁ.‘/&qﬂyg@lapmmg
(2i? ﬂrdﬂ’(g%sdl@t&’d
(29) f»rg amj no-3- (3,4 ?}é%ﬁgxy% oen I‘SXKP dogl (Y @-(terr-
b‘l‘f%ﬂﬂaﬁ’@@y]émr%(ﬁa@dﬂ}o’ﬂmmhwl)pr@ame e fifst solvent;

2i ? I 0X
( 25) a f (t?(g] %);( 5 r?%ho Pgroup with an acid to provide (2R)-2-

p}mr(ylaar-bBHﬂBxfprdpﬁ)(QMﬁﬂﬁlﬁﬁyJO @fd%yﬂ?cﬁ%g&# yﬁ) (gpaﬁlbété heid salt;

sol vent ; rotecting the r -butoxyc

an af&{nthng % Bust selvertiany agding etey tcthe lﬁbﬁ)ﬂ-oxy pr opyI

I A e

t he I(@R)hﬁngﬂi& PR)-2 ydrbois 9Byl E53)-
p d}l hwglrblg{(lyphenyly?’gr opanoatzemrz:\lcrzllod3 géﬁt

AR OR%%IQatG?PI Lspltavifhelagt Eapowidei(BRY B opyl (2
SO oo VLR
phersxirectingshy (23Ry3splogylcarbonyloxypropyl (25)-2-amino-3- (3,4-

AR Aok BEAORERECT | Bobecos
y
( 25)adding hdIBamdsiforc add RYAE SXYRRGIR)BLARADEALE Wl by

second sol vent; addi ng net hanesu c “acl

(29x4-pminoeH (1,4 d)ydzorpfn»énlwllpmpaumtb txgquverpyhe (2R)-2-

PR B Bl o e Bt propenote to
CI‘}(S%I)neZQB)ﬁtheﬂylcﬁrBoAyldXﬁX@b’;@\Q{g@eﬁﬁjn))g epgnoate to
2/ ?) - 2- phenyl car bonyl oxypr 6pyl (2 S)

h-y§ @YBP{Q?aﬁoat@mﬁﬂﬁfoWhenyl ) pr opanoat e nesyl at e;
d t
(o S R e I L R ohdR B arbomylonyprgpy 2 2-gming 3:0.4-

dﬂwﬂiwdplmnybpmwhom opsylaatfennisybaing sbivem. t he second
solvent. 20. The nethod of claim 19, wherein the first

solvent is selected from di chl oronet hane and di oxane.

21 20ne Rt fiethoRlofelbh ol Dhetoh el LR o B9F QYR

is selected from di chl or onet hane, ace

dichlogempthansrandidigianeet at e and i sopr opanol 22. The
nmet hod of claim 19, wherein the tenperature of the

solution at each step is about 25 C.
21.  The method of claim 19, wherein the second solvent is selected from

dichloromethane, ethylacetate, and a mixture of ethylacetate and isopropanol.

22.  The method of claim 19, wherein the temperature of the solution at

each step is about 25 °C.
23. The method of claim 19, wherein deprotecting comprises adding an

acid selected from hydrochloric acid, trifluoroacetic acid, and methanesulfonic acid to

the solution.

52



23. The nethod of claim19, wherein deprotecting

conpri ses adding an acid selected from hydrochloric
wacedat/o6t495f | uor oaceti ¢ aci d, and met hanesul f onPCTAS26/046273

to the solution.24. The nethod of claim 19, wherein

neutralizing conprises adding a base selected from

Na an KHCE? t he sol uti on.
HC%. C}he method of cIalm 15, wherein neutralizing comprises adding a base
selected from NaHCOj; and KHCO; to the solution.
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