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CRYSTALLI NEFORM OF g- AM NOBUTYRI C ACI D ANALOG 1. Field
Di scl osed herein is a crystalline formof an anal og of
waq-=2e0sr0avisut yri ¢ aci d and net hods of naki ng t hePCT/US2004/033979
crystalline formthereof. These anal ogs nmay be used as
t heCWAELﬂgE'ﬁGRMOThf- HEPAtYRIC AUTIPANALOG
di seases and disorders, 1ncluding, for exanple,
neur opat hi ¢ pain and post-herpetic neural gia. 2.
Background In general, rystﬁl u ne fornms of drugs are
preferred over anorpho for f drugs, in part,
bec ®isefosell htReI ik aTHRONKY fofth AP iah hhdlog 5O4-apN@iMRkRic dcfil and
many situations, an anorphous drug converts to a
methods pairlaking this erysteBinmferpoierspbr Bhgse apdeguimey Berbpgshasus
and crystal.line forns of dr. tYRL cal a .
oG H Ry B et athee i gt el Bh g Bttt Riuding, fo
exanslé aleuRipagii@pdialahd bbdrsrpetitiaurhlgipr conversion is
undesirabl e for safety reasons in pharmaceutica
adm ni stration. A key characteristic of any
crystalline drug substancg,j pol ynor phi ¢ behavi or
of such a material. gbl y Babiforblifig crystals of the
sammén galeed drestuifine forha\oé deligh ber mpafernel psercahorphopdbtmest
because the crystal lattice contains a different .
drugs g RgEnRGTAUSTO FRTRRRFRY. staply oifpr eramnle. A yRgny gituations, an
amBfABES amg%_oﬁ s%taec%m&ocwg%ﬁhépﬁf&&ﬁge.l BRALsANT
pharmaceuti cal paranmeters such as storage, stability,
amorpipnessi diystalline foensifhyir(g typmatlpheved diffeongphysidabohemidal

duct f ' ) . di | uti t :
or QeSS Aot BT AR s RO b VT S apdgsisepleyor
safBiyf E Q680 GEhafBYcuB s hiimfdiamtiehandesy dnAracheRiic st any
reactivity (e.g., differential hydrolysis or

crysteilgwtdrem subsiaope tstibe pelymowhircbahavier of Sisblacnaenr e

s

proﬁp@ﬂﬁ:s bedaabd BleTristdl Ml @Ntasis GigfRreas adaridenhi &hblécules.
avored crystalline formconverts to thernodynam cally

Thegifterent abyscal pyepertiasieibitet by pelymgsl affsciimportanl et s
: [ : aleg) at
R R S b
(infpoktyidn phnuiEion and pexducememshétuahg)emd disseBitibh rates (important
. transitions to crystalline forns that |ac ot.ency .or
in Q4G RE Bio N SPAY L | SRDIED BHSr A POt GENR e
chéfi¥alRadiig (L1 Hiﬁ@éhti]*aﬂn&dmgéik 8P bxilafhidl) FABAU ddbe form
processi ng: f exanple,” a particular érystalline form
disnslyrsfroomramtilyaties: conpeisedaithneypotymaonpl thea winenecomprised of
d'ffi?ult 0 fiLter and wash frgF of igpurities
another polymorph), mechanical changes ?e.g., tablets crumble on storage as a
kinetically favored crystalline form converts to thermodynamically more stable
crystalline form) or both (e.g., tablets of one polymorph are more susceptible to
breakdown at high humidity). Solubility differences between polymorphs may, in
extreme situations, result in transitions to crystalline forms that lack potency or are
toxic. In addition, the physical properties of the crystalline form may be important in
pharmaceutical processing. For example, a particular crystalline form may form
solvates more readily or may be more difficult to filter and wash free of impurities

than other forms (i.e., particle shape and size distribution might be different between

one crystalline form relative to other forms).
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than other fornms (i.e., particle shape and size
di stribution m ght be different between one

w@reosnai7Bi ne formrelative to other fornms). 1APENTRIE4/033979
such as the United States Food and Drag Adm nistration

clos : F

comorssieF el O RP SRR and O rlipt ool
refulgte Higgsd 1 anorphiageibay of &ﬂlﬂiicﬁ%cdﬁﬁﬂicﬁi&n@/f dohtig im solid dosage

noni toring for pol ynorphic drugs i f t hi ng at her
forrmsanintasaerpl tias regRiglony ASTAHTSRIES HP’é ’%‘E‘}PWB% oo

| efe

PO A e ECRES, “ﬂ?ﬁ??‘ﬁ%??a?@% S
polandrph id ﬁuerlqaftndly rerrbotingly, medibdl @ng oblylmrqmtl reasons favor

bstanti free ki net |y favore ol ymor phs.
svithpieiaz rud s BraRy SRR Ry PR T R RCRE Ry P preorph,
subﬁxlﬁia%%r&k%%alfy Abidd pofnorphPr odrug of the GABA
anal og”gabapentin (2), has high bioavailability as

gabdp gt Isohnitenythayettiory)tdrb onsd}aammgmcihylj F 1r- emldﬂyexalm geetic

R TG TR T AT e

gap%l%%oﬁ 'V\LIéﬁ'dob&:V elﬂﬁi‘ @1%119 QFBREAN G thél céfl@h %@Q hﬁhmmal (Gallop et

nent of oral dosage forms (including
als i[rstemammﬂ Peblcsion iNos 1@ 0RO0ABS7)udée Lblghfhw aviaflelitifyhgales

Bmevegm%‘%h e‘?%?al%@k‘% éf{ﬁ Og%glgl ﬂngé %c c{éng gl,tlsl?a{u?ed-release

dodsbd Bhfs) RENE PaSiedting 8t frev@imegbllgsdyspaif Yd@p&hzﬂ@& heuropathw
crani al dlsorders neur odegener ati ve di sorders, panic,

paimiridammsstuar ynd rsls@@tglava(nm), depresgionh am1¢t§)psyph®@wfﬁllaness attacks,

trointesti di.sor fd S S
i gRRF S it g ARLREfensbEh s O BRREE pp b nERT Y
d1§e¥1!%j(fz eNRrthdtiy), stﬂﬂa( dastrodesGanpiistrdert, Hot fipstepaesibsalegs
described in Gall op et al, International Publication

syRgromapangry pupatinercs of shpaglarithdsavalgyadiomesol i d aft er
| yophi li zation from aqueous acetonitrile. The materi al
obtai ned by this process is partially or wholly
amor@hous; andertain al kali netal salt forns are
hygr scgde. wever, anDrpQS%s solids and
ar

OH
s are di fHijNul
handl e "'under phaq processi ng condi
fpow

grarty >C9RT €75 . .!l!;a
properties. Mor eoveandl i ng of hygroscopi c>solids

because of | ow bul i @ es and unsati sf ad

requires special techniques and equi pnrent to obtain,

for exanpl e, (A¢produci bl e anbunts of active co(ﬁ))ound

or solid fornmulation stability. Furthernore, drags

t hat are hygroscopi ¢ nust be packaged i nspeci al

cont [ . i ar

subs ? u5i1d| (tyi? %}éegise%g’f;@gegc{r}l])\eéaglg Shtaﬁgﬁ 5 cﬁ.,ﬁltéxlﬁgﬁonal
Pubhcatlon No. WO 02/100347, is isolated as a glassy solid after lyophilization from

aqueous acetonitrile. The material obtained by this process is partially or wholly
amorphous and certain alkali metal salt forms are hygroscopic. However, amorphous
solids and particularly hygroscopic solids are difficult to handle under pharmaceutical
processing conditions because of low bulk densities and unsatisfactory flow
properties. Moreover, handling of hygroscopic solids requires speciél techniques and
equipment to obtain, for example, reproducible amounts of active compound or solid

formulation stability. Furthermore, drugs that are hygroscopic must be packaged in
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of such products. Accordingly, a need exists for
crystalline fornms of I-{[( a-
w0 s@bsAaRDY| oxyet hoxy) car bonyl ] am nomet hyl } - | -P@D/USIveKE33979
ne acetic acid with superior physicochem ca
spQ{]iglpc%ﬁluh? S {ﬂ?haWatQﬁéﬁ%Fgargg%Q%saﬁ%&%a}ﬁg iﬂcreasing the cost
pharmaceut| cal processi ng and pharmaceuti cal
ofsacippwiduietens. 3. Summary A crystalline formof |-{[(
- i sobut anoyl oxyet hoxy) car bonyl ] am nonet hyl } -1 cycl ohexa
ne. abEordngk: aneel Prgs (et siie 9HE5 Sf 14HOt hese and

. r I - i . .
is Bl s G RGBTSR ALS  EORIGRAGH, 1R acid with
sup&idrihasioythemi edl peopelitarthn myly] tenised agddnydgkolsly in

-cycl ohexane acetic_ acid, nethods of using the
ph@}:r?gqeg‘pparl RECEsHRE #fd ]pha{n[neceutlcal compositions.

a- i sobut anoyl oxyet hoxy) car bonyl ] am nomet hyl } -1 cycl ohex

ane acetic acid and pharmaceutical conpositions

thereof to treat or prventSwanmasys di seases and

nmet hods of making crystalline fornms of I-{[(._- .

i sobheEsAIIRSAPEnS Ly [Z%ﬁesﬂw?ylamtkﬂmmwﬂammome‘fhyl}-1-
ey SR AR B byiE) fat Mhofles ES arSRRE bpeds, i
prévided aetghyithadeuti€l ebopexans daalytaliad thrinsofdrF {Ya-ded
_that has characteristic absorption peaks (2Q at 7.0
isqutanogloxygthgxy)earbgnyl|amingmetyl} - B-cyglghaxane acetig geid, mgthgds of

us% tge czgisgl’llgg]f%b%tg og 1 3 fg(c%;—?sioﬁut%%o%g]{g)?}%{/h%ﬁ(g&ﬁgjron;ﬁmﬁinogleﬁiyl}-1-
cydichbxakteetiamid in@pleaacdtiasiioaiposibas eeedtd €&l or prevent
conmposi tions of the crystalline formof 1- {[(
varipy o iseasao gibgiofs Rinelsing erpialinerforonedt hyl(j- -
. ~cycl ohexane acetic .aci.d ar rovi .ahe . .
sl b e os cahny b PoReta Dt a8 foetic acid
| sobytAMYAprMetRosMeat frnydobuRibNerRitbkyjcarbonyl]-
-cycl ohexane acefic acid that has characteristic _
angibemethiyl Jo frcpelakexafg @etimtacid 10 peovadjedghat las gharag@erdstiy. apgorption
12. 0.3.,14.9 0,3, 16.4,0 3, .17, B 4 18 o 0
pegs 0367050 057 BI3T 053 415583 28 % (31480 B g1 6+
0.8, 37101 a8oX1 § 3y~ PR odL § P BRIPAr @89 8BG° & (.3°, 25.3° + 0.3° and
pharmaceutically acceptable vehicle. In a third
265’ B; imet Kadyg pbwdernt difftaciagganor preventi ng epi | epsy,

pai n_(especjally, neuropathic pain and scul ar d

Clcel b sepetuebretRBie EabRufy ™ Bk A g or 1.
([{REbRBASY Bk AEES ) cd ﬁﬂlgj'aﬂl%n"i’ethﬁﬁ-qné}%loh@kﬁféra@@t'icsacid are

eur odegenerative'di sorders, panic, '
provided. The pharmaceutical compositions comprise 1-{[(c-
isobutanoyloxyethoxy)carbonyl]aminomethyl}-1-cyclohexane acetic acid that has
characteristic absorption peaks (20) at 7.0° + 0.3°% 8.2°+0.3°,10.5°+ 0.3°, 12.8° +
0.3° 14.9° + 0.3°, 16.4° + 0.3°, 17.9° £ 0.3°, 18.1° = 0.3°, 18.9° + 0.3°, 20.9° £ 0.3°,
23.3°40.3°% 25.3°+ 0.3° and 26.6° & 0.3° in an X-ray powder diffractogram and a
pharmaceutically acceptable vehicle.
In a third aspect, methods for treating or preventing epilepsy, pain (especially,

neuropathic pain and muscular and skeletal pain), depression, anxiety, psychosis,

faintness attacks, hypokinesia, cranial disorders, neurodegenerative disorders, panic,

inflammatory disease (i.e., arthritis), insomnia, gastrointestinal disorders, hot flashes,
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inflammatory disease (i.e., arthritis), insomia,
gastroi ntestinal disorders, hot flashes,restless |egs

W@ 004087184 uri nary incontinence or ethanol w tPCr/ES=I04/033979
syndrone are provi ded. The nethods generally i nvol ve

i ster, n . a
0L B e A BT 5l P LRI
provifid. Bhe methods generally involve admuustermg to a patient in need of such

|sobutanoyloxyethoxy)carbon amnomathét{ﬁ(gr cycl ohex
treatraend o prayealia twwehwlw %H:\teeﬂm%‘f ef ption

1sc§3&?@1oyg)x§gthi%y)ﬁargo%ylf _hﬁurg) %}ﬁ} f %/fﬁ)hg %Ie a%étlcgac d giat has

chg{%lc%ns@c @050?&10% fpe@kﬁ(ZG?@t B0°003°, 312 26.38 IOQS"& 0.5°, ap.8° +
ay powd ractog;an1 In a fourth aspec
0. b‘hé{’r T 1:@’4 %@rﬁpols”/i ) |ﬂoﬁ§ ,f1§r1 @3t 1HG° 510- 3pr%Q/%rﬁ= Pdg

[
s fiBees R Sy PR T n A PREb M fer Tl B

psy Cl!ﬁCthoﬁrth haieot, PRESnARbhRAK &rréﬁoeﬂmgs fesidating bﬁmeaéntlng

di sorders, neurodegeneratlve I sorders, panic
epilapsyanmint(pwpcial werestonpihiepain apd AFeYlE) aﬂdﬁh‘éle‘ﬁhp%ln)

a in S S

oA IR AT BT S h s b G
n@yd&égeu&atm cﬁsop)astrs Giid, mfhemthtafy diseake (s atthiiit), msomnia,

t ded. Th th ] |
RSP GisTEarh 9! BRCBAESUR REBUTIOLGS, oAb aRLREtce o
etﬁiloﬁ’ GEYAPLP E){ﬂé%tﬁ% grgia? ?éxﬁe'n? &l detd eF bR tta4Bn TRY BlevBitich are

armaceut i ca I on of
prﬂwl{d[ed aThes niatitods gythemad%emhobvy )aélanbsiﬂlyﬂlg to- aapﬁtlnmrmtrhydl pf such
-cycl ohexane acetic acj.d as ch arag BISt C
tr%lggqxtiﬁr |P5?YGB%%Ik§ ﬂ%euggall-y eg{e@tnge aI%OlEIt 8 T‘alageutt?ah
o%xé? gltlg):n%f 2@((8 1so%y%no%1@xgetﬁ)o)§/%ca;goxglgoa 2 ng&lgﬁl%d} -9 cgclohexane
adetid atid tiadd h¥s ﬂ&.Yaq‘D@‘mﬂle rabﬁhrﬁfﬁcﬁapﬁaﬂg (E)iat 7.6° 4 0f3°f 8.2° + 0.3°,

t f t O o 0
19 56’695&&% G‘S?szta Hg:é\/yricaoﬁ bgﬁfh ﬁaﬁa %%5% Ry }1(8 1°+0.3°, 18.9%
|
O35 BRSNS 26812 04 iy DY SHH bt
diffacbogrém3, 14.9 0.3, 16.4 0.3, 17.9 0.3, 18.1 0.3,

18.9 3, 20.9 .3,.23.3.0.3, 2 23and266
0.3 Innaﬁﬁlﬁmﬁynﬁbﬁﬁérfoﬂmlflpééﬁyéﬁﬁ%la &%r ovi ded. 4.

TR el o e S Bhoet s i

cﬂaﬁm@éﬁsﬁe @yédmycﬁt peaky |29 ab?. nw]o 3Ang.poaet3iyl0,5°= 0. 3° 12 8°

-cycl ghexane acetic acid; ap ure 2 il lustrat o 830
Ot e F sl S4ER i nb £t 01 st B Saf sy opor £ o

2325‘3@ b%l" | iSn? éE d 26.6°+0,3°in X—ra% gowdﬁr c}l{fractogram are

sobutanoyloxye oxy carbony
pro®jdetiohexane

4, Brief Description of the Figures

Figure 1 illustrates an X-ray powder diffractogram of crystalline 1-{[(c~

isobutanoyloxyethoxy)carbonyl]aminomethyl}-1-cyclohexane acetic acid; and
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acetic acid. 5. Detailed Description 5.1 Definitions
"Pharmaceutically acceptable vehicle" refers to a
wa@ldoaesit7g4 adj uvant, excipient or carrier wth REI/TR004/033979
I -{[( -isobutanoyl oxyet hoxy)carbonyl]am nonet hyl } -
X Cmggﬂa@m&rﬁ&e& bifeRtidl éc&mﬂggbﬂbﬁ&%{e%dthenﬁ’@érhﬁﬁf
i ncl ides humans. The terns "human patient" are
crysﬂa;lhde L1 @~ lsbbmgn@hbx/yeﬂmxy)carbohﬂ] mmnmeﬁgfl}' l-@yclohexane
"preyention” refers to a reduction in risk of
aceliefilly i ng a di sease or disorder {i.e., causing at
| east one of the clinical synptons of the di sease not
to develop in a patient that may be exposed to or
predi sposed to th8 di sBetadedidesciiptiomot yet experience
or display synptons of the disease). "Pronoiety "
refers to a formof protecting group that when used to
mask a functional grgup Wpefinkishsdr ug nol ecul e
converts the drug |nto a prodgrug.” Typically, the
pr ofRbiasmacewticall de 1 ‘- orefére talr diduspt.dppiady sxcipient

t hat are \Y enzy n nat i ans
OF CARISY | ﬁ}?ﬁg ﬁfoﬁ Qbu%’? ?’f’y ﬁl }&a%o&y ﬂ%‘ﬁ&}“’a}e@é‘/ Se or
1-c 1&%@%adeﬁﬁ%i%b1sh&lnﬁﬁ@eré‘dm0d' ment, to ameliorating

he di sease or disorder (i.e., arrestlng or reducing

t he devel opnent of the di sease or at |east one of the

"1 r oy MRS Tt PR o SR R PR R e

intdr@RABEeaREhdibnsi cal parameter, which may not be
d| scerni bI e by the patient. In yet another enbodi nent,

"treating" or "treatnent" refers to inhibiting the

di s Al i ' l.y. ..

St aeﬂl' g@en n ohls %&%@@ CIISEEE% Hoeg%g/lgr}gtn 01%.{[%15{( Of Gequiring a

disqaby st dik@xdec@lel, ktauﬁl% 4 leastsdrloflthe diric smﬁpt@mmfslhe:dibease
paraneter), or In yet anot her enbodi ne

not g ii@@@qmg"a Riftientk ﬁ%éfap%bﬁ SXPPEqadP OT PEAARPSRF th éhq discas but
doeghofj]@,p éf%é@oﬁ&lslgi”g i 5?15-5?3{6%%% acal ly effective

ans a conpound that, when
adm nistered to a patient for treating a disease,
suffl cient ,o_effect such treatnment for the di ?eas

The FLOBRICEY e 19 3 {Prieof SR AR 2 et o Qmask a
finSERANGHRNF vathid Q%nfgotﬂgﬁéﬁlg cottefts S @S BtdAProdrig. Typically,

severity and the age, weight, etc., of the patrent to
the peomaeietytveidl. beRétachesio @ha/drug viadwngés) st erei dheayed By engynatic

referred enbodi ments. Although
or on—enzymatlc means in vivo.

“Treating” or “ireatment” of any disease or disorder refers, in one
embodiment, 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
another embodiment “treating” or “treatment” refers to ameliorating at least one
physical parameter, which may not be discernible by the patient. In yet another
embodiment, “treating” 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 yet another embodiment, “treating”

or “treatment” refers to delaying the onset of the disease or disorder.
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preferred enbodi nents are described, it will be

understood that the invention is not limted to those
w@e@bested enbodi ments. To the contrary, it i sSPCHUSINI€3979

to cover alternatives, nodifications and equival ents

as may be included within the spirit and scope of the

i nvention as defined by any clain(s) issuing hergfrom

5. 2 ‘Thesdpabtidatie eFoctivg adiount” means the amount of a compound that,

| -irra-J]sobutanoyl oxyet hoxy”~car bon

Y .
whnAdRERisteRsA 104 RaceRt foRsang asberre 1yeuticighido effect such
I . r 173 . . .
R oy ot oty e L T s gl Wy depending
ondhe campoim, thei dseaschandatstsedsityfandriic agg, weight, aicl, iofi éhe patient
fborrrs gf [-{[( a-
to pg Hisate noyl oxyet hoxy) car bonyl ] ani nonet hyl } -1 - cycl ohexa
ne aeqtichcPHiiindh Be a6 iP&RA] i brdRhRH lndb8aRidAts. | Although
shoul d be understood that referral to

prafefrpd ambedimentsreny Hescyibed dbayillderindeassidodahat tlaneyention-is not

. -.cycl ' i d includ |1 .sub i.al |
g B R e o o s Bl 61 B FohuBoma P P 5
alteAW 88, e catib@yareadqubialentstdd meay Y intIntisd wRAMAHOEhiANEhd

all isotopically |abeled derivatives of this conpound
scqre, ¢f. the mvepfionasclefined by amy elaim(s)risening berefrog- mat er i al
(i.e., IT-{[(

- i sobut anoyl oxyet hoxy) car bonyl ] am nonet hyl } -1 - cycl ohex
ane acetic acid) canske n@gestalliherRbrfigg dfo procedures
di sclosed in Exanple 13 of Gallop et ah, International
H(guiLsohutanoylexyethaxvicarh mig ohesame Alceti

e al, United Ste R vii n nt Applicion
Serial No. 60/ 606, BgcitfabltiutnerBol’); “H60,
ent itryediline Mkt - {[0di-isaptaReFbey o sgoarbory Ahmitlomethyl} - 1-
Carbamate Prodrugs.” In one aspect, crystalline |-{[(
cyclobetue andigl agid/stdrosthp deofvosiyng crysieilime femisdf}l- {[(o-
iso_é)C o gﬁ%?%ﬁgxy%ga% (I)ncyl a%ﬂigor}les’thyql} ﬂ\fclzy%?o%e%gnrgeacgt%ogc% gr%nt S

diskidskd a1 dstabréremoy | oxyet hoxy) car bonyl ] - am nonet hyl } -
-cycl ohexaneacetic acid has characteristic absorption

pealtshouldbeundgrstoodghat refprigl to10. 5 0.3, 12.8 0.3,

.9 .0, 3, .16. 0.3,,17..9 0.3 0.3, 18.9 0.3,
1'é@?‘ésOb&}%?yl%}’%ho’%’?%‘irboé’é’.l]émlf&“%ﬁt’i’ﬁbr]lz@fczﬁhe@@.a"i’thc acid
inhdR a1 1SRN rSoenfiE Wikdtds! 1BpJskible tautomeric forms of the

a- i sobut anoyl oxyet hoxj “car bonyl j - am nonet hyl j -1 -cycl oh
copveationalebemicahgiiuptine forghiscatpevidardealbissiopiseilplbpledk s

at 7.0 2. 8.2 .2, 2G5 13012, 142.18~ 082 4.9
deffbagive]pr ficeomscting o 2: ORI % 5% g, §ogers) g, o

0. 2,Thé3tadting material (i.e.,

1-{[(o-1sobutanoyloxyethoxy)carbonylJaminomethyl}-1-cyclohexane acetic acid) can
be made according to procedures disclosed in Example 13 of Gallop et al.,
International Publication No. WO 02/100347 or Example 12 of Gallop et al., United
States Provisional Patent Application Serial No. 60/606, 637, filed August 13, 2004,
entitled, "Methods for Synthesis of Acyloxyalkyl Carbamate Prodrugs.”

In one aspect, crystalline 1-{[(a-isobutanoyloxyethoxy)carbonyl]-
aminomethyl}-1-cyclohexane acetic acid is provided. In some embodiments,

crystalline 1-{[(ca-isobutanoyloxyethoxy)carbonyl]-aminomethyl}-1-cyclohexane



10

15

20

25

30

0.2, 25.3 0.2, and 26.6 0.2 in an X-ray powder
diffractogram In sone enbodi nents, crystalline 1-

w@ poaoswebut anoyl oxyet hoxy) car bonyl ] ani nonet hp¢¥US2004/033979
-cycl ohexane acetic acid nelts between about 54 C and

o893 S By P e ROy L U3 A Moo 0
12. Mb@ﬁ,ewagi’et @.GEt1I6(Z1°aﬂ) 31° Rlot s OlB8) Ve Fnt: ABQUIS. 938: @33%,\@6 9°

off (za:a Eondh & %éy#&x%/@flﬂ&ﬁ;ﬁ) [ STRodL et s pctystal Lined

T e R e S A

cl{a[ra(cterisslo Rbsoapr @ayeamm oaP kso:r?ytl q> 2‘3&05&&&1 Ifyll2.8° +0.2°
-cycl ohexane acetic ac | §s hout 62 C and |

LaB5ED G HOSLITI Grbes Tortbodieh & GRyalal i ha 23.3° =

05868 30+ 020 oy diffractq
-|sobuté%%yﬁgi§%?hogy g% gﬁ?yfgwgﬁb&etCyg???'cyclohex

ane hmﬁmnaxnmmdﬁnmﬁbRSy@ﬂhmeen about 63 C and about 66
till other enbodi nents,

11[({3({]@%@%%&@%{%59%&9@%&%@% ﬂ o o beaae ASAtip acid

e d
gl oG Y 947 oia ol 721G, S DY BB AR, Pl IR
1{{[(ﬁalsbmmﬂyw@yth@xy)eaﬁbonyljmmbmnmly]} -ovdiolmtahy hdetic acid

-cycl ohexane acetic acid nelts between about 63 C and

mab%bﬁtwsm EbOUF A8 Serind ahpis di0méntls stil pihst embedienentsy fr(ystallme

R R S PP b s

m@ﬁﬁbaﬁ/ean alduf 62 Pe @by taamxésm h kex )éﬂ&ﬁéﬂﬁbﬁddhients crystalline
am nonet hyl }- -cycl ohexane acetic acid to a sol vent to

1=f{E(msab@myﬂcrwntmxy)@@@p@yﬂ&ar@momp@yl}sb@yﬁelaféqane aqefhig acid

s Pt i 67 SC T ARG 0 PE Rl HEEE b PRy pgRlhe
1 a{[do&f%@l&ﬁt@rﬂﬁ&’éy@,%ﬁh%k?ﬁéﬁbbﬁ?l‘] Qﬁlwhmm}np 16Ndxand a@eylela@iae

xane aceti¢ acid is pla in a sol'vent or sol vent
mﬂitS(beziween eloant 6B é@sandfab@ul G@kﬂ(] iIn wtill Pther smbodintentss enystaline

stal li h P
iRt op sdgrsaoeny o et Tnf Spoiae e ac
m%R %t@%&ﬂ %bu't B4 “ﬁ'aﬁﬁ abb&& 6b-od [Th&till other embodiments, crystalline

-1 sobut anoyl oxyet hoxy) car bonyl] am nonet hyl } -

1-{figecisotnexznyboxyetivk g)cabodygarhinbintthyt e hpgelahexase acetic acid
sol vents or

a3y beNERbABHAS P de Rt {[(
oh‘?eo%%ﬁ% 1l1t9)(c‘)f stt:ﬂﬁﬁé/ i opggydt%rﬁg;;l Ewc}iﬂao?}d

cyc exane ‘ac tIC ac IS so
arhBisRRAa1 M & yc Rhgeane aneti it gy 56 bte!phled biytfhrstraddingec o nd

nperature ran can be_advant ageously used in the
lﬁm@q@tm@xm%@xmmﬁﬂ lamigpmedylio}- caclwlg%ae acghiceidito a
soqvent ® for%nt Ioluctf) on o?@hspeﬁ&rc]n. As used herein, the terms solution and
suspension are used interchangeably and are meant to include circumstances where
1-{[(c-isobutanoyloxyethoxy)carbonyl]aminomethyl}-1-cyclohexane acetic acid is
placed in a solvent or solvent mixture regardless of solubility. The solvent used in
crystallization may be either a homogenous solvent, a combination of solvents, or a
solvent or solvent combination in which the

1-{[(c~isobutanoyloxyethoxy)carbonyl]aminomethyl}-1-cyclohexane acetic acid

exhibits temperature dependent solubility. In general, solvents or solvent
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al so be used wth tenperature dependent
sol ubilization, i.e., dissolving at el evated
wao eqop@sEsur e and crystallizing at room t enper apC¥/ES2004/033979
Exanpl es of suitable "good" solvents include nethano
r0
oo R rp il SRR B hoyo P Ko e Mmett-

1- dydmtehmhcsweﬁe xtidds seliste thshlid o Ffirsa tensleratiterrah vy bnd poorly
F roljdone, acetone, nethyl acetate, ethyl acetate,
S0 Lﬁnéfp Bpij 2 speandiemperaligp sange, erbdeAdEantagsonsly usedBuhg |

kg8 R UG LAY 4 S, 2R

alsd’tbewseﬂ) mﬁﬂnmpeﬁhtuﬂre dép:mdet& sohilbﬂizhtyénatz h e d1ss@1un'gn& elevated

I I 2- t
g Yo AT o e OB BARAOLe “eood”

soﬂveﬁ%riﬁélﬁ@é mefAhSIO Et%andi' PE g%}%{@ bl rlf@outaﬁiof’é ABGahs1aNs
2 di chl or oet hyf ene, of orm di net hyl acet anmi de,

1sqyro;papbh@e¢tai ze:l@ mmtrcvmeihmee geetdnatrids fd1mﬁha]|spllf@>sdc;f

.Suj,table " nts"..include alk

aiin B g R D00 B i T Bo ol acetae,

1sdﬂi‘§@ﬂ @B&atedﬁgﬁlﬁ?ﬁﬁ;eta% Setlff] idob@YPkEI6RA N M-dEYGhORRHARE .
met hyl cycl ohexane and m xtures fhereof. Preferably,

tetralwdgifuro) Lmashylpetobedrofiren.dahene analurl rdutydcthest ed
, | t boi | i t
B e Ry

etifoxyethendlo U rendisliol) ethyl (formate, 2-meth0xyethanol 1-p entanol, anisole,
- i sobut anoyl oxyet hoxgécar bonyl ] am nonet h

lclév@rr@ﬂb%nfés aldktrpres hédighiogoefhiders, vbl@rqfﬁma: dimethyincetgpide,
[ Q L
ke B ISR RO R N Mg

all&tneekte:hais eantapeex ateheptire, ectany, ﬁoMﬁpdle&hﬁe dinscahelt i on

of {[.(a-i sobut anoyl oxyet hoxy) car bonyl ] am nonget hyl } -
dOdE%?@Pso‘H%“)Péﬁ’émé@é gL syqiohoxem MedRge] %@P{%ﬁtﬁa BW THEMIE so
th@igof il tered at elevated tenperature to renmove any

undi ssol ved conponents. Preferably, the solution is

coolRrefesdbdythre dissqimtoon heceass ysstaaiddi ové at elevated temperature, up to

angiéé;ﬁﬁ%ﬁ@%ﬂo?@?ggﬁf ol ahee i Bheateg e B AR riggh: in
sofn% méﬁ%& VleF[ro t?ébbﬁiahﬁ%l@ﬁt é@%}%yﬁﬁﬂﬁﬁ@n& er

uce pressu In so the solution is
1- Q@himdafmeiome acid hodissddved ianrdoboiudr sBb e mAtimerwith heating

o]y RO Sa kS hf SHeSE The el ipagarubs b ot clevated

terflp QUL D er@ﬁ%moﬁ@mé 8R&31L@h ofseeding with a small
quantityof the désired crystal form etc.) may al so be

1- diplimpetinpglopyethoxigcabysi ahdinowgethyl } - 1-cyclohexane acetic acid.
Th?e%&gqeg Egﬁlﬁh]g rﬂ%/g?%)zbee;tlglfegé&/ gt e?gvg‘% ){clarllperat feto rem%vé any

undissolved components.

Preferably, the solution is cooled slowly to provide crystalline
1-{[(a-isobutanoyloxyethoxy)carbonyl]aminomethyl}-1-cyclohexane acetic acid,
which may be separated from residual solvent by filtration and/or drying under
reduced pressure. In some embodiments, the solution is cooled between about 0 °C
and about 25 °C. Other methods, known to those of skill in the crystallization arts,

(e.g., solvent evaporation, drowning, chemical reaction, seeding with a small quantity
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In some enbodi nents, |-{[(
a- i sobut anoyl oxyet hoxy) car bonyl ] am nonet hyl } -

WO eopslozitekane acetic acid is dissolved i n hept BelBEUS1004033979

t enperature between about 70 C and about refl ux
. at R h ' . 70 C
oftatﬁgﬁgﬁg%dé%ﬁsgael rﬁl&ﬁatee?cgﬂr%}r al'tsg ?F %&%o%feattc%r%vid% c%’s%ﬁme

1gf (osiREBit ARSIk PRYIbLE Al iR ka1 ) 0eBEBiéxane acetic acid.

1-cycl ohexane acetic acid in heptane is between about
0. 07Ingyome enaberhimgnts Ol -G ogsabutanphtoxgethory)embenyllangpomethyl}-

el TSR Pl R SR BRI s o
°C GYE LN XIRK BEBElafurdCP#ferdtly,ahd &imRRediisEus 70 Pelahd the
a- i sobut anoyl oxyet hoxy) car bonyl ] - am nonet hyl } -1

concyuttasionxcd ef [ f-atobutaneyldxyethakiysesohonyt] ammomettiyd}ur e of

hept ane/ et hyl acetate (10:1 by volu

1 EbAREnE e LB TeBiebat s een Lo Emifto shopt 0,98 g/l
ThERS H 14H8on dHI B &8&6 "te’i\l%e\z‘atﬁie 18 PrEHREESEHNBe of about

70 C. The concentration of "{[(

1-{[(esivoinsmmyl aygdop)cyibonyonipymathyho trey tighdxate ageatic@bigx
[ id i t.he h / et hyl tat i Xt
o biainerraRdnens s PO B aEGEY ORI The
e . _ ;
Mgglo%fe'tﬂg@}r;lrl Zc#%gl@%érhsgtk%ﬁ e Q%ﬁs%’?l(%d APPHEixtQrelo rHAPaRORIAY

Ine |-
aceiat@ {0t Bbpybloxed bhoteypeeatine bytvleaniaboutesORY] dndl aboyicthe hefbux

ane acetic acid. |In yet other epbodi S, | -{[( .
RS BTN EEA P ERPHG ] S0 D cire Thy Fyycentiation of
e . /e . . : -
LR R A B Dot S RALYRTA L e R e Rig n

the dkpan@tthykbideydte yittotedx Astetcon atedut Yl 18-dimi ytb abodutex22 g/ml.
et ween about 5:1 to about 20: refer ar ound
Thesofytiog s éhqneq?ﬁéfi]ﬂatf B BB A i ab96l ek liaYicA0
o B B o Ay gminometiyly 1 cyplobexane
acetiyatidhexane acetic acid in the
nmet hyl cycl ohexane/ net h -butyl ether mxture is

bet t ghstembodigyeis, ﬂi[@@@g utgnoyboxyethoxy)ep@osgllut i on
arhﬁlomggrl}‘:—?pc??g)#n?aﬁlg%[E%Q?:[ea?i(ﬁg%ﬁjgsoﬂ/eﬁ;iﬁygliﬁ%%f 25 Cto

provi cry

mathiyfoyblohexemyreethit byl Jeciar (tha ybluarstmiord by hjethylcyclohexane-
- | oh i id. 5.3 Th '
toé%yl}fqﬁ%&%h%%%pa i_)l?t[Sc 15’c0321bou‘ce 58?,6 ;rte%e?ablf}% %?ound 10:1) ata

teﬁl?;?%lﬁgﬁ HaReh y&t M.)ag &gm ;rgﬂgg Q&E:teﬁﬁfét}dnl of

exane acetic aci rmaceuti ca
14 {(opieshitimuitortyethog Pfcarbeyylpamatbmaeth gl - eatldhex ancpmtiieatid in
preferably a human, suffering from epi

| :
the aaqﬁleségq@é%heapmgﬁ,neﬂ% byt eiher TpiHe m%twg%gayhoa? 0.4 g4l to
b0 95 FmP AL 5o RASH i WRERESd16d BBHALE Bout 0 °C and about 25 °C

to provide crystalline 1-{[(a-isobutanoyloxyethoxy)carbonyljaminomethyl}-

1-cyclohexane acetic acid.

5.3 Therapeutié Uses

Crystalline forms of 1-{[(c-isobutanoyloxyethoxy)carbonyl]aminomethyl} -
1-cyclohexane acetic acid and/or pharmaceutical compositions thereof may be

administered to a patient, preferably a human, suffering from epilepsy, pain
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depression, anxiety, psychosis, faintness attacks,

hypoki nesi a, cranial disorders, neurodegenerative
waele®ensEss, panic, inflammtory di sease (i.e.,PCT/US2004/033979

arthritis), insomia, gastrointestinal disorders, hot

(RS e i Al AP B, AoRERTp R Rulgie
deprdssidnaEndiaty, pslyyhnsasl faimecds attackspliypokinesia, cranial disorders,
1- a-i spbut.a on th car bo m nopethyl }- .
ne ST a0 Bkl eurrBgte) mbomaia,
é%ﬁ%@éhhél@s‘br&&@ r%@ﬁaﬁfe@ BB dest §ifafbrh & vRinRBtih&dHtinence or
preferably huran, as a preven atl ve nmeasuré agai nst

ethanol M&ldchv@ agERoE. Hurethﬁrdmrosrta@eyﬂxoelimfm% cfystalﬂmedbrms of

1- {L;@fc‘é R Ut a@lpﬁ)C%f}ﬁMV“%ﬁ %X@gﬂ?q?(gg% Ie?(}éu% acid

§hﬁéé%ﬁ§czﬁ REmBOLitHIRYhEe. AHEh ML i8R t@§ p#&tient, preferably a
preventative neasure to a patient havi ng a

hymadias p psiveitativé mea%m gy varpeuis wiseessp oc idisbidgrs. Crystalline

neur scul d skel | . pai.n), .
foHB% f)? Eg G@(SPE %ﬁyg @%Pg)zli@a]ﬁo ﬁ‘%ﬁe% )F;yclol)lexane acetic
acP X&D&%lﬁnnﬁé"éum:ﬁl% ﬁ%&ﬁl@ﬂé(t‘ﬁerebf" 1919§ bBG&hfhist&bans 8l

di sorders, neurodegerierative di sorders, panic,
prevititatimeaneasyredp sgmieni(iavieg a Imdl*pﬂsﬁlog)fpr ¢mbp$1m pain

(SRS B E Py R Rian bl LB R PR b g e
e?[ GHoAExiAG RO, YaintBibd attadks] g okNesB, @hnidt disorders,

(a-i sobut anoyl oxyet hoxy gcar bonyl ] am nonet hyl }
nelmoctsg@mqmem@ré@réma@cam ¢rdrd1§ﬁaa¢ (e @U:blilf@sil insomnia,

gasﬁ‘g%% 2 18aalocf£soacfiqu,lr1§) ﬂasrér%g ar%s le§d gs gy%éiﬁc%lﬂe ra/tlﬁ&on%]legée or

etBdHOll Rethdfval syndR6:1B¥ em;b(ﬁﬂmgfy, Bls,,mnﬁfel fanﬂmﬂ e treating
gast roi ntestinal disorders; prevention of neuropathic

E{pcris«thar@yiqxefaﬂmlg)c@nbhaﬁﬂﬂmlmmh@wﬁmhpy@,yhﬁzﬁwﬂc Thid

Ry bR 0o BB o st bibe Rypnon of one

dlséé}{@ boMieXABLaRCRINCErr@lycraaiflg iotRGdE. ?H?)?d%hﬁfﬁi of psychosis
ositions thereof in treating epi epsy, pai.n
”E@aém gagtroipissiing) dtserdersy RIaye g QhnsurapathicpHn while treating

etﬁ;ﬁl%h %t%dra@@a'l Q#dr&‘ﬂ@)t herpetic neural gia, depression,

anxi ety, psycnosis,” faintness attacks, hypoki nesi a,

cr anTigd sudiabiitylef Srystaine @@iﬁgejmrﬁ(a-y@bduaﬁ@ﬁdﬁyeshoy@mlmnyl]-
inflammtory disease (i.e,, arthritis), insomia,
angasmedivhi-esyrlahexaae gmtts:eacgl andésr phpraraseatical earppassions daggeof

ST ] e A ORISR S e
pal), Post-hSAietic ng@lghd, dapresdibi, bl et piybhoé?@tfﬁﬂtneﬁ@ttacks

4,024,175; Satzinger et al, Unjted States Pat% .
hypolsrsigcranighisprders, nagrrdegeneniye disoplfrs RAnikon Ammaiory

d1ge’ g% gei,gigthn%i VRO, ShstRintesHRALl Bsbrat Rl RE 1Rt NesthRs legs

syndrome, urinary incontinence or ethanol withdrawal syndrome may be determined
by methods known in the art (e.g., Satzinger et al., United States Patent No.
4,024,175; Satzinger et al., United States Patent No. 4,087,544; Woodruff, United
States Patent No. 5,084,169; Silverman et al., United States Patent No. 5,563,175;
Singh, United States Patent No. 6,001,876; Horwell et al., United States Patent No.
6,020,370; Silverman et al., United States Patent No. 6,028,214; Horwell et al.,
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Singh, United States Patent No. 6,001, 876; Horwell et

al, United States Patent No. 6,020, 370; Silvernmn et
w@bkqosioBii7sed St ates Patent No. 6, 028, 214; Hor wePCT/862084/033979

10Uni ted States Patent No. 6,103,932; Silverman et al,

U SidePPRIGPNE B o b0 ift el P B S6 Bt Mo
6,€17,906; Siveanaq bhitematioddl Publiatibn NolNeV O YO 0936 @ F3R3iman e al.,
Horwel | et al, International Publication No. WO L
Intpypastppgh Publisatien No W (Q393/23343s H%W?lgﬁaﬂl-: Bgmational BRbligstion

: e : i loh EON
NP9, Rl ot P, e
Heonlallli ez &t | DrterNationdP@8icaii G2 Np. WYyD7/88850; Bryads,et al.,

B NN Y oS e T G LS,
NEW 99/08¢AF Bafdn? @ﬁ&z.ﬁﬂé%kﬂﬁ@hﬁ%b}}@aﬁoﬂ@q& SX81921:824; Bryans

Magnus-M 11 ér et al, ‘I'nternational Publication No. WO
et @9/ Birgodionst Pubisaton o, Wi 08/BhT7; dMegnupdbilleceitdl.omtédpational

99/ 31075 t al, Internat.io 2ubl i cat i
Pyftos N8, W SR P Bl ot SRR B o 6, RO
9N 78/ BAAGY et B8 Thie@iationd] PuBTi6xaioh oW Bl 1aal] T dho.

WO 00/31020; Bryans et al, International Publication

Tnigpnatinge 0RIBS6GoR Nant QoY 3H6TeBeliot, Inferastinnel Bidlication No.
BT 8000 Y 0L AT AL TD 05 ot s

et of. yhlta@hsticnabPasiRhiien Bol W@0RIO020Ph @i yeasiig fozak of
conpositions thereof may be used to treat or prevent

1- glgptisghaanoyloxyetbaxpesbanyliamipemetbpl s hryclphaxangngtic acid
I k | i N - her .G heural gi

anlf8 e diacdifet CSUB Mo BI M ar B b IR REL LS BB onsy
pakty @epdcB), acurcpahic paintimelanakeuBr aneslietdggai] gist-Hepetic

di sorders, panic, inflanmmtory di sease {i.e,, . )
neyralgia; depEgssion AVRLY. DSy ehostsy Birkness eitacks, lypekngap.cranigl

. | ' i i .
A e S R )
ingbaswia, gastdointestitvd disordefs det flashes, eestless lagoyyayironid) @rinary
. conpound di scl psed herein, may be nore efficacipus, .
ingqtineRtecr sihannt wahdy VRGBT YN gKnOVLpTaf Fleggtived in
thO@h Blec FORANRARINYY). I N treating or preventing epilepsy,

pain (especially, ‘neuropathic pain and nmuscul ar and

skel Bteadongmiuny displostd hereipemy baewratficaciodethre fsiparent drug

mBHE I PREPRERLST oo GhBRemaPit RUESing 5F B B Tisinrpsy.
paitfekgeenaty0hyureh 488 pin{ dndenuscalat Biid §ldefetal palty OpBRt-Berpetic
gastroi ntestinal disorders, hot flashes, restless |egs

negiphgip.clepressionmnxiety, msprhosisefiedness adadkavipolkinesisrcasmal
disHYEE LG RREAE vk o3 € pATRAFRIRANG T Rse (i.c., arthritis),

insomnia, gastrointestinal disorders, hot flashes, restless legs syndrome, urinary

incontinence or ethanol withdrawal syndrome because the disclosed compound may
require less time to reach a therapeutic concentration in the blood, i.e., the compound
disclosed herein has a shorter tm.y than gébapentin when taken orally. Without
wishing to bound by theory, it is believed that the compound disclosed herein is
absorbed from the gastrointestinal lumen into the blood by a different mechanism than

that by which gabapentin and other known GABA analogs are absorbed. For
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require less time to reach a therapeutic concentration
in the blood, i.e., the conpound di scl osed herein has
w@2®hos17es t than gabapentin when taken oral | yPCEAUS10041033979
vvishi ng to bound by theory, it is believed that the
un |
o Y B R AL P RO ST B

cdﬁ&@’f’tﬂmlsﬁdﬁdr hedalikéhin thy hiie bmglh bagent.i 'ﬂh@ga:bapbﬂ[’tﬁr transporter
known GABA _ anal ogs are absorbed. Faor 1llex

is gaphiertratad pigeneas dbetibe FROWR Of %?ayefft}na%‘ﬁﬁ%’ref‘é‘iﬁo the blood
is3BE dBo ﬁﬁ%a%%h@%burﬁ%fgt 6@%&& hat #s %ﬁﬁlﬁaﬁgtexe&aiw @ deZ e

unan snall inte e gabapentin
the mnwmewhansmasaﬂupatahtfmm eblsonptiopip frgsbasentih dbes twe occur

R e R e T

hASH RiaBt&beLi@bdthe hiNeA1 BRE a lhBite haRRRVTihd BEREM S Nal
I's saturated, furthér absorpiion of gabapentin does

trmllldudmgthmdmy significant degree. In conparison to
entin, the scl.ose

2ot oBE L g P pERRY G G B AL Bt 1 THRRe Riease

foaRtlatiehdWhkchiphavdés BE Sustdinkd rébastdovien & 1p§1@d>d)6\f hdes s e
the conpound di scl osed herein can be fornmulated in

g@@@tnﬁsﬁéd tr@@t aspartignlanly. acleaigsviiin thﬁi %}@dl des f or

R B PR B )b B i may
al¥é b&indrd é@ic@&b&ﬂhaﬁ gdHabentin in treatmg or preventm epllepsy, ain
a- i sobut anoyl oxyet hoxy) car bonyl ] am nonet hyl } -1 - ohe

(espaviallyceeurepailic paimegpdanesulse a%ﬂ@leé@lma@mowberpﬁ%neuralgm
d%g%afégp al}')ﬁqetly,npsté/r eop a?e%nt%ess alitgé/l?sgléyp%gm%g ) &Qﬁhyaﬂ dlg(ajdgrs

aln a

neﬁlk&ieg&ﬁ’éra@ﬁﬂ diord@espanig ﬁr[f&trﬁrﬁatﬁ@km@éagé @.e., dﬁtﬁﬁﬁ§)§ imgemnia,
anxi et psychosi s, faintness attacks, hy oki nesi a,

gasiramitestingi Giznrderp.diot Hashesdesiisne loas FWW@W@WSW%WECG or

A
ot TR0 PP OARC Thh aiy (O hblnd it hficin o be
useyl il susiEnedirel dase yral desapt fares ceduoes tht dasiog fegtdndy avedssary
syndrone. The ability of fhe npound dISC|OS d ereln
for g creise of p Igmei Gl seleGue SNE CPCeREALRR T BY
reduces the dosing frequency necessary for maintenance
of a therapeutically effective drug concentration in

the bl ood. 5.4 Mides NodebofAdmimstiatipnCr ystal | i ne
for

0T ettt w6 ol s uaI A ArEPAgYjaminomethyT) -
1- \1:% Xﬁéﬁﬁ@é@&% @ﬁie&ﬂd%r%gﬂag% @ﬁltll&'i cRBGSRES lﬂtlér&ﬁ“'may be

nposi ti1ons thereof e advant ageously used 1'n
advantapeovetii wsed én hmaammdlcm@s | As tesionslp debcribed; stystdllimeforms
forns of

of e Sty iy ebrsssbar RO BAEHE e P e grsfigAeid

an PSS h3RRE Rt cBmpositions thereof are useful for the treatment or prevention
of epilepsy, pain (especially, neuropathic pain and muscular and skeletal pain), post-
herpetic neuralgia, depression, anxiety, psychosis, faintness attacks, hypokinesia,
cranial disorders, neurodegenerative disorders, panic, inflammatory disease (i.e.,
arthritis), insomnia, gastrointestinal disorders, hot flashes, restless legs syndrome,

urinary incontinence or ethanol withdrawal syndrome.
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and/ or pharmaceutical conpositions thereof are useful
for the treatnment or prevention of epilepsy, pain

w@ ewposi7ad | y, neuropat hic pain and nmuscul ar anPICT/US2004/033979
skel et al paln) post herpetic neural gia, depression,
anxi W}?é (ljl k 8 Ife%rﬁtt v8HIsBLE Dr AVRRK, BRRtaMine forms
crani |sor ers euro egeneratlve di sorders,” pani c,

off ]nf{ﬂ(anﬁiﬂimmyﬁjxsfeﬁ]sﬁy)(:arbenyl] mmbmetﬂlyé}l cycriehmﬂanaacetlc acid

astrointestinal disarders, hot a hes, r tless | eg

ahgrrRaceptice] apgﬂppﬁmﬁ thereptway pe admmivere %a?}ngfya or
ingxﬁﬁﬁr?ﬂ%n\%gn y%%ﬁ% §t£1ﬁﬁ§f&ﬁlsraﬁvevem the above
sord

I Sease or sta Ine forns of |-{[(

14{(@@@%@@%@@1@@)@3@)@@1@ oy thyi n Diegtlojiéxent acaticl aokie

xane acetic acid and/.or harnaceutl al .conpositions
r@aﬂnwy igpd caawpﬁrlg%tgér&%m%a Isp | @&d@vﬁ &P‘S"r‘d o ppplipd

51%1?@&' 2 garqeéé %v)g%}g)?rger gﬂ@ggé%onﬁacg rg]engsnté %fﬂ”}ﬁdﬁﬁ% offier

Gﬂ@ybmﬂmﬁxane acetic acid and/or pharnaceutlcm
conposi tions, thereof al.sqQ be adm.njste
appl Méthods pf rgatgent ‘E‘PCERHB’VHBW%?P? & Rrp e '%%‘{mm“%atmn toa

a%ﬁf OBL UL Nge@théanyae%bty\% AYRRE 8F 2 ERStaliflenSmebher GABA
anal ogs. thods of treatnent and prophylaxis are

1-;{[(awsotaﬂarmylmthmsicaﬁxonpﬂmnmomeﬂM}l treyclohexane acetic acid

peutically effectiv t of. a crystalli.ne f.orm
r@?orlp%a{rmcsuflg% SOTBRT) PRSP DY) GBI Y be 2 animal,is more
@fermngea@mﬂn}nal - ¥iGh R B8 8b19CEhinRaCi d and/ or

phar utical’ conpositions thereof. The patient nay

be a@ryatullimd forins oﬂﬂ){{@(oqslsetﬁtﬂmaiyﬂquyeﬁmnﬁ)mbbnyMWthyl}—
preferably, a hu Crystal line forns, of

1-gy¢lehurgnanciicos W&%?%&W a‘?ﬁ"—%%q%dlér%f( are proferably
SGEANEIANG. Ealdpet i ahdL e AEPLAREAL Ay camhons

arfindhdeyhyl Gl \eSchkbk e afcét[dﬁnd)ind/or{ﬂh(armaceutlcal composmons thereof
- i sobut anoyl oxyet hoxy) car bonyl ] - am ngnet h
may glsp GR @ aHEstgEes: hycany it aﬂ@veaienbﬁaﬁt% by infusion or

bcﬁﬁﬂﬁﬁ’ecc'tﬁ)h aﬁsgﬁftﬁ)ﬂfﬂlﬂgﬁg‘? g&ﬁﬁn&%ﬁﬂ%@ﬁﬁﬁ%@ BB 30Y., oral

conveni ent route exanpl e, by infusion or
mbodsasrectaj ent intestindymedesagrept ). ohdmimisitaghn emi bdgisieahic or local.

ocut.aneous, linin e.g., oral nucos rectal and
Vo SdNRED Saemsar Broty ©pamp i B okt

mﬁ%%a@ﬂ&l@s Qﬁlcf&ﬁﬁéulesv@efp'sﬂkﬁ B9) th¥iedal be YigdPi¥Bad@iRisteR OWN,
. encapSU ation in |i posones, m cr Opartl cl es,

crm;tallme dpend afsl- {[€apsabugmoylekgethoxtetrbamm]abenersestiyl o

L N NG R ——

adRAFHAREX BREIRCEL e AG 1&‘111@&31@6 oihtrﬁclllﬁﬁlﬁﬁ R EBhlar,
conposi tions t hereof. Methods of

intraperitoneal, intravenous, subcutaneous, intranasal, epidural, oral, sublingual,

intranasal, intracerebral, intravaginal, transdermal, rectally, by inhalation, or topically,
particularly to the ears, nose, eyes or skin.

In some embodiments, crystalline forms of
1- {[(oc—isobutanéyloxyethoxy)carbonyl]aminomethyl}-l—cyclohexane acetic acid
and/or pharmaceutical compositions thereof can be delivered via sustained release

systems, preferably, oral sustained release systems. In one embodiment, a pump may
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adm ni stration include, but are not limted to,
intradermal , intranmuscul ar, intraperitoneal,

WO piosayEspus, subcut aneous, intranasal, epidurkdT/Us2084/033979

sublingual, intranasal, intracerebral, intravaginal,

I [ )
bd ﬁ&as(ﬂgﬁag@ sup;@%%hywsbyck@wn% fﬂzom@&' zﬁ@g '_mggh%soa#gek et

partl C tO t he ears, nose, es or
alerii%l;]ivfeﬁng,.fdrfeyéﬁal 574 forms of |-{[(

a-is bu anoyl] oxyet hoxy) car bon - |.- cycl ohe

xane ¥t %'M]?ﬂff Ui g{m ﬂ%&fﬁltcla]& Fuﬁ {Ola ns
Abﬁl%a%@ﬁs sﬁ@oﬁ@omlr{d@ars@d Luhgel 248 VB Blish! e@R@a@es , Boca Raton,

systems, prefer abI]y)guora sust ai ned rel éase syst ‘ens.

Florida ﬁhﬁ@b@b‘&“dqnﬁgﬂcd &Bmvmllmb@rugé’docttmhg@gn and

Pl fipos it adbin G5 el Ny SRy flfeqrs of oo,

J. TRGSHBR BB RePOMYERIA. TR LB Bl SsceailsdBevyel. (198805 G a1 ce
Zﬁdl i cations of Controlled Rel ease,” Langer and Wse

80) Duig et ¢ 4989, BiwaNREOL RS ﬁloﬂoafarctngznww J.

Neigé%rg?? ?9 Egﬂg gtl@ }égllng n@hﬁh syp?lﬁeﬂg nFa\ﬁ?‘%%CaFre %e%l 8 oral
su‘sfmnlied(rﬂzEBéh) delilvaryg dolwheralinchid@8fr edampesodivoh . SC L Rev.
Macr onp| also Levy et al, 19

3; 61;
Caﬁaﬂwmf‘éhﬁ%&l&qsgoﬁ depipmiepeeafose, ﬂyégbxmmyim@hﬂsﬂlulose and
e e S LA

cthas havabeeauise‘smhmdchﬂctdnaa]s, ede & Phearry TeEh) I&/BMCS Mind98de5(3)

b | . .
1B R AR By PATSBe Ay U b Ivo Ry b SEs exisppmgshave
beRA deSorbe@ Xy Bl @l Cele%t‘c‘ TP UebRLARI1YT9, 2, 307).

hydr oxygr opy!l met | Tul’ose). O her cellulose ethers
hav elndber @é@@hmmﬁa emmrxs’fem’ad,prqmtatloms cPhbg weed Terdral &

sublaf s ablebe R PRIl Rl PeBlakyipt bt haver
whE le—ﬂ@@%ﬁd&ﬁ@oluﬁﬂﬁiﬁ@ APH-CBarfRdeélede), polfmerd withhaaldW or

197 307). In other enbodi ments, enteric-coated

p%ﬂép%nd&m 1gtesofaiellng, diseddution orcﬁraslm's (it diveegpnivsllled selease),
[ ri
pdl %‘E tﬁcj’tt "2 ?%%de%&{%n%%nggﬁ q ee%% c‘gllltf'loqﬁ Bélge{steg/and
po[lymens thqt Ffem@ fithyepsithaedre ds@loyed bwﬁtimcsea&e ihpRsskOleqr
pH depend rate of swelling, dissolution or erosion

PTE‘*?S“EG COD(UI' 6@?ﬁsﬁbl led rel ease) poI ynmers that are

degr eegﬂ% r e)

and %%ﬁ?ﬁg%{esr t aﬂﬁﬁ%étéh ?. PPn@ ayers Egn{ié)%j?gge e@%?%%d
subtpired réeleaseedsenistratpme@&une ef d/. @rygm@sﬁm’r Bhaont2060, I26d595 -

r ase). . . . .
7 OS?. ﬁl son)le embodiments, OROS™ osmotic devices are used for oral sustained

release delivery devices (Theeuwes et al., United States Patent No. 3,845,770;
Theeuwes et al., United States Patent No. 3,916,899).

In yet other embodiments, a controlled-release system can be placed in
proximity of the target of crystalline forms of
1-{[(c-isobutanoyloxyethoxy)carbonyl]aminomethyl} -1-cyclohexane acetic acid
and/or pharmaceutical compositions thereof, thus requiring only a fraction of the

systemic dose (e.g., Goodson, in “Medical Applications of Controlled Release,”
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In still other enbodi nents, osnotic delivery systens
are used for oral sustained release adm nistration

w@ Yesnsr7et al, DrugDev. Ind. Pharm 2000, 26: 6BGFUSD8/033979
In some enbodi nents, OROS(tmosnotic devices are used

. . . Tt
st 2% RS PAE e R R LR Roaf Tiscins
Ladger,U990o8kiStcat?ds . 182741583 hlmy aBodE@s8A9). In yet other
enbodj nent a controlled-rel ease system can_be pl a
i n p%%w%%%ll?ey fogms ph&- {{@kﬁebmé@oyflwﬁh%w)ca@oma%mgmethyl}
Ayt AR L SR O R oy,
pmwiqa@bapanna upbe irenio a(ﬂIhUBstfaaqm td & pgienn Whale foewishing to

h d d son n " Medi cal
b%ﬁ'ﬂ ygt};%%/rgn E’n@?m@g%g’r‘& g%alﬁéq 5ag of I14s upr aI vol . 2,
1§Roc oyl BBl ARG ARIN S SRS AR E ok TR
aIEcha‘qaﬂaﬁnaxsaadcalebmbahbnmlhel’feof may bé c]ea‘{e{d(elther chemlcally and/or

a-isab iyan oxyet hoxy) car bon %m nomet h
engyRIGHF x(%"e 810 QZYBPHPTERY Bt BH@F}?ﬁE’éBEeFTé%l lumen,
infRARAKIskHO Bfoo'dhﬁ\'}é?ograﬁrcﬁ'faﬁ ey sul&'[)févt'lsgﬁe Q%ﬁ’]]gﬁﬂ{a!l thay
upon in vivo admnistratioh to a patlent.
cleavehhe gronmibtywd drystallinesiorns of h-é[(pnmhmtz&ioylo&&ethoxy)carbonyl]
an%{nég% yI %E%yé%;@gq@s@?%ﬁ@ﬁr%p@gﬂl Pompos1t10ns thereof.
0 I
L ERECBRL & A bR RIS TSR et
clwvdg@pfpmmmasd“mm the o@maalhne fmme)fenzyrres present in

the stonmach estln men, int stln tissue,
I- 6&%&@%@ Oxys gRRC ﬁiﬂ%@ﬂ@@t@ ehq&ag%a@tlsfac@
f
BB A 0 BBV 0 G o 0 e
Y- Maﬁocmttdiminhnt- (prefyrablyh Rxathan aﬁél/olbﬁ/ vogiplat, mioet @eferably, less
rmaceutical conpositions thereof. The nechani sm of

th%l} @&v/agbéf weghfomosthisterabhy lespthan Brlaieiby, wejala b ip formed by
Gy B S BRGE L BRAIPASLD SR LGy SRl e

exddnit 00 letdny fdrmaticy Gbaheyankinaéaiisefaci d and/ or
phar maceuti cal conpositions thereof does not contain

1-§l(esetmtangyloxyathoxyicaboayl] ?gmn@@?@ﬁi}cbﬁlﬂdﬁhqﬁiam acetic acid

sl phfiftiol E3mphoifhs el fikoscdiBife pratent i

anb,gﬁpﬁaltrhaﬁo@s % by weight) which is fornmed by
i ntranol ecul ar cycl i zation of the g am no groug Wi th

t he Whilsaeywishingdebonad theowéwéx@@metwf qryeellipe forms of
1-2&&5@3311%}109{09(%% X@%ﬁlb ﬁﬁfaml% rTgth?l} 1-cyclohexane acetic acid

and/or pharmaceutical compositions thereof may be cleaved prior to absorption by the

gastrointestinal tract (e.g., within the stomach or intestinal lumen) and/or after
absorption by the gastrointestinal tract (e.g., in intestinal tissue, blood, liver or other
suitable tissue of a mammal). If the promoiety of crystalline forms of
1-{[(c-isobutanoyloxyethoxy)carbonyl]aminomethyl}-1-cyclohexane acetic acid
and/or pharmaceutical compositions thereof is cleaved prior to absorption by the
gastrointestinal tract, gabapentin may be absorbed into the systemic circulation

conventionally (e.g., via the large neutral amino acid transporter located in the small
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1- {[(a-isobutanoyl oxyet hoxy) carbonyl] am nonethyl }-
-cycl ohexane acetic acid and/ or pharnmaceuti cal
W@ vp3i7sd ons t hereof may be assessed using stBCTESIH04/083979
vitro anal ytical nethods. While not w shing to bound
; ; ' . alline forns of 1-
“‘?é[’s(“%@f?E%fﬁt%ﬁ%ﬁi%‘?ﬁ%@% 5%2% ] ami nonet hyl } -
1-{¢fpcisoberandogedioxy) oty atdinomefhdy-ragelohetalk acetic acid
al}(;jz Qsi tions thereof may be cl eaved ci)ri or to
rpasrupigelcrergsitipnbihsteas tierrdgaved aésr abgorgtion by thsi n
R, P An MMtk e A8 b 8b 8 ino the ystemic
cireul@smi eithler by passive diffidah, atliwesransporodiey bathiphsedivesand active
tissue of a mammal ). If the pronoiety of crystalline
PIOGTIES- of 1- {[( -i sobut anoyl oxyet hoxy) car bonyl ]
am NEMRE Pntoiety GY EHAREKABASSE i ¢ acid and/or -
phar maceuti cal “conpositions thereof is cleaved prior
1+{f(calssloutpia ydox yethok i athaayt anmbesthyhal -ctyclahéxane acetic acid

bapentin may be absorbed info.the, systemc.
rdﬂaagfwﬁﬂe% SOEROFHARS § re{)gl.sg.le,aveﬁ %1¥ftf squgtigreby the

cAaBIHt Ak inAER0 {5 cﬁ?]BAam%g pk&drud ﬁfag?agg% g.ielogpﬁe i th be

15i ntestine). the prondiety of ns of

abbofed intodlbspstenuy ciysyletidroftgindhe bogeyihiestimd. Northis lsithdtion,

- ﬁ]E : i [ [ i cal
ory I o?&xa.ne 1? (%L_léc %m dy@ggégr Bha{) m%&]gut.l Crg?th by
1-6D8o883hE QbceRtd Aloriph@Thacetitiaf ccgﬁll%i | RGN a‘?gglg:?erably

may be absorbed into the systemc circulation eit
adpyinjséeged sesudiafrfedgtlease systeinge It scamsgobddimentsycrigsiblhiine forms of

1-2 @%éﬁqt%%l«?x&tpﬁégxﬁ.glr%%g?ﬁegnsihorlngﬂlty | -‘égz&gﬁéx%%%/ ageftic acid
anl7drlph@rrh RAHEA @%Fgﬁﬁgﬁ%mgiﬁgg%é laglE‘Ye'r;d BTbAP Eﬁfs}fzﬁﬁféd} release

-c_yg:l ohexane acetic aci arnaceuti ca
adnonpstrsiion. obisfardidy dofthdss emibedmetsatystallaesorpd 6fon by

the .gastrointestinal tract, this GABA anal og prodrug,
1-&&9*%%3}@3%2“@16%8@8?#3993’ Bripemahybr beyclphgue pestic acid
R P o AT B AR Sl or b (b
preferabdy winae pyl dayy.et hoxy) car bonyl ] am nonet hyl } -

-cycl ohexane acetic acid and/ or pharmaceuti cal

conpositions thereof are preferably adm nistered as

sustai ned rel eqse SpRiGHRceutiBalSOMRpSITROR MENT S,
crystalline forms of I-{[(

- i sobhs preespt pharawbetichbeonimmsifiops eeritsiomshérgpdutically effective
am I ghexaﬁﬁ. acetic.acid and/ or pharnmaceuti cal
%6%}%8 F ESHENCHEIROf are delivered by oral sustained
1-I{ﬁ&qmtﬁﬂmd&y&hbﬁgy)bﬁﬁonﬁ;ﬁ{iﬁ&ﬁ@ﬂhy}}-I-Bya@ﬁéﬁne acetic acid
enbodi nents, crystalline forns of
together with a suitable amount of a pharmaceutically acceptable vehicle, so as to

provide the form for proper administration to a patient. When administered to a
patient, crystalline forms of 1-{[(a-isobutanoyloxyethoxy)carbonylJaminomethyl} -
1-cyclohexane acetic acid and pharmaceutically acceptable vehicles are preferably
sterile. Water is a preferred vehicle when a crystalline form of
1-{[(a-isobutanoyloxyethoxy)carbonyl]aminomethyl}-1-cyclohexane acetic acid is
administered intravenously. Saline solutions and aqueous dextrose and glycerol

solutions can also be employed as liquid vehicles, particularly for injectable solutions.
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1-{[ (a-i sobut anoyl oxyet hoxy) car bonyl ] am nonet hyl }-

-cycl ohexane acetic acid and/ or pharnmaceuti cal
W@ 0up03i784 ons t hereof are administered tw ce pRCT/US3004/033979

(more preferably, once per day). 5.5 Pharmaceutica

o - . . I
SR A Dol RS 2 RO TRE RS fch A0SR, BREGS,
lactoses swdrbden gelbidm, malf, rice, flour, chalk, silica gel, sodium stearate, glycerol

Rt e TR RO FROHG (Tl SERh BRIV B aFedlycol,
wABD RS e A8 ?%@&%h%ki‘t%n@%&@fr@@'cﬁn ¥R ic6hi8in HfhofS

to'provide the formfor "proper admnistration to a
anpamissrftwetiie or erduisifyisgegeds bopl bpfetiemagents s nddikione

f ol : . . .

auilgh, af g ek i FHbsioBng FICSRISTRASRg s pmay be used.
- CY Oh Qbx% R oAfiRLS, REprhrRRctuBbAIBBHOsItibADH & ystalline forms
acceptabl e vehicles are preferably sterile. Water is a

of gr ff eeisobutaneiosyeshowpderrbongl jrgtisdmhéthid | flogyelabfexqme] gogtic acid
- i t anoy| t h banyl ] ami thyl}-1-cycl oh

ond g S LR e o O R Bt PR Rros itiony 15 8T ne

enSRdith&RO ShaPRarAALanissl dexddsings 8nehysthNiag feimsgl ut i ons

can al so be enployed as liquid vehicles, particularly
1-{[@o-isabjutsogloxgetbok yitarbosyl] ah@ Sorinethpl} el -pyrdohexesuiadetia acid are

hi cl es al so i nclude exci pi.en h .
stabis focraonded Smss (beeiep R cerRier lin e Reaf b v th e tbstansiz)
1aGh@! tKrmationl (PRef&8bly, REFHNEAOSLE BlctinEby Sedhe mMre preferably, less

nonostearate, talc¢, sodiumchloride, dried skimmlK,

thayl §.2%r lattampbyopyighh enostypretesiblyassehan @ Helastam st weigttle
present conpositions,. if desired l.sg contain
i noy MBS PRSP Py SPPHHE HG TS or pH
1-?[K&fiﬁwuﬁwlogm%tﬁpiay)aagbﬁylp.ﬂmn@%ﬂh!yl}ar-yyd&iea@hé he&tiBdeid may
thi ckening, ldbricating ‘and coloring agents may be
beusauifadtursd iy negrns of awrvestionahmiphardissobung, gadnulating,

it £ i f .of |- e
oAl TR T eb PP R o TR e Rl
préQRsAC PhhfnALiGcal t6mpb£oRimayAsd Rmelatd iR comkeatiSnal manner

formed by intranol ecul ar cyclization., h other

usigpoionarars physielogisalyraesentableariasimdayputs.casipimts or
chystal |, f - .
aux }l}s%ﬁ%t“ggcglsfag%}%ﬁg&y Sél{zla% é%cr{y?tflzlalrrﬁe ﬁoglr?gtofflyl }-1-cycl ohex

1-AN8-18sbRtdn6 y Rkl ekh 8% P cSrbaly Rantifo@ ¥th 1 e By S xagkeacetic acid into
preferably, greater than one year) wthout
prepavaticas titach ¢ancheised phamtacetica by e Pwpabioynulatien i depandent

0.5% | act by weight .. nore preferably, less than 0.2%
uﬂogg?%%ug%/%: 11 atﬁ%%‘%hoﬁ?néf erably, less than 0.1%

| actBiy fr¥senepiditnacedtieal dpagRditioad baClakPdRifbind B solutions,

conprising crystalline forns of L
suspensions, emulsion, tablets, pills, pellets, capsules, capsules containing liquids,
powders, sustained-release formulations, suppositories, emulsions, aerosols, sprays,
suspensions, or any other form suitable for use. In some embodiments, the
pharmaceutically acceptable vehicle is a capsule (e.g., Grosswald et al., United States
Patent No. 5,698,155). Other examples of suitable pharmaceutical vehicles have been
described in the art (see Remington's Pharmaceutical Sciences, Philadelphia College

of Pharmacy and Science, 19th Edition, 1995). Compositions of crystalline forms of

1-{[(o-isobutanoyloxyethoxy)carbonyl]aminomethyl}-1-cyclohexane acetic acid are
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- i sobut anoyl oxyet hoxyj car bonyyam nonet hyl j -1 - cycl ohexa
woeooaost’s€ aci d may be manufactured by neans oPCT/US2004/033979
conventional mxing, dissolvi ng, gr anul ating,

PRI SR O (G P EPeu Bt e M S ARRE b

adiRiReStibhons may be fornul ated in conventl onal manner
usi ng one or_nore physiol ogically acceptable carriers,
dilu aceuticeheanpasitions Rraralj detivery mayrben thefarm qfiekiets,

1oBbAE AR SRR shBES, Bvdort elisions. sapspls,
SYRINES, ar:elimfs fori e@tampteo (paByp adratnisiered whinpdsiians ey eoedn one or

phar maceuti cal |y oper fornulation I s dependent upon
mpweoni@a@leag?msa@heﬁﬁ@?ﬁaﬁwﬁn&mﬁw Spfea %ﬁ@%ﬁ aspartame o

sald ﬁ%ﬂ@j&gg@%@g@ '%4 Iﬁegguéﬁrﬁﬁ{‘ oh%'tf gvbfx efgsréé?lrdf‘ cF’Lferry coloring

sol uttons
ageats| aatlpreseeying hgmts, wps)uidesa phannanentweglyl patana‘tds preparation.

1\@8%%%’(3%(}{??? Stta{)]ged % ﬁl S %é%p L getuI 1§ cgy‘g)osmons may be

co%%b?i%r&%la@rlﬁsm ?ra@lﬁﬂ afd Q@srorﬁtﬁﬁﬂh% $ABbRtdsBhal 48t thddeby
sone enbodi nmen the pharmaceutically acceptable

progiting @suswaectw@ulosrel{@ @ctend@rl ossodbpiiinae. S¢lectivelx mmneable

t es Pat ent her exa
g8 SRR bR ArRRe R Sk e SRR Bl gt for
orlally bi@irfsterins B JoaiPoadsuhdTofipakiNeaLditdioad heedi@NEeBese later
Phi | adel phia Col | ege of Pharmacy and Sci ence, 19th

pledpms fluid Gom)the epviesiont sreustingihesapsyle seinibedbiie
dnxulég w]mcht %WCHS to dlsglace Yhe Ig]ent or ag%n{; ICPmIpOSItIO? thﬁm%(gh

8o BUTBRGYT Sxyet hoxyj car BORyE | aft Homs

arpfRraeset Titesadelivay plaifépnhetarmblide hoessehddlBdzeko brdef atlivery
delivery, partjcular|ly for gral sust aj ned_ rel ease
P

Prafits a5 Pppegd t9rihe mikedwredlss o€ Inmedigisasieasedpenlghonsy 4 time
dég%t hMREN1 SRY. e{s’ %wc%rch Iﬁ?onfo%gpaf%fort eﬁ)tl Steatd \%\Lﬁ%ﬁﬁ &80 be used.

eous or Oi suspensi ons, ul es,
Osatubmpositoncensntledy stsr;dalxbgemdes gicheb nm,nnftmi; laetoaeymtazch,

Oally adm nistered c oSitjans may contain one or
ARSI P S SSRGS LB ISR AP NG s Such
vl A% ptdGhRESE pHRRRALAGE gfldeSaccharin, flavoring

agents such as peppermnt, oil of wi ntergreen or

cher For aal loquid grepgeativss suoH ap),rfes erapinie sag@nsmns tebixirs and

Oﬁ}btow de. tab har maceut cats[(% tabII1 % tl on.

S Sy EoRIAREE Sbipils of PRl M GieRrSRD Lt

al@ﬂ@ﬁ@y"@ﬂ'é {eca) pﬁﬁ?ﬂ@@@ byt polayk deneGRRdodl(el0, igyalyylene
disintegrati on and absorption in the _gastrolntestinal

glyeel} pils, tak@hebyslmhélmaﬁidngbtﬁfeg%bthﬁ%mHé@ﬂmH oleg., agptate,
A0SR B My B G PRty
ﬂmm@lalgdnta,rlﬁe@rﬁeﬁwﬁwcbﬁbﬂng afeits, bile salts, acylcarnitines and the like
may be added.

Pharmaceutical compositions for administration via other routes may also be
contemplated. For buccal administration, the compositions may take the form of
tablets, lozenges, efc. formulated in conventional manner. Liquid drug formulations

suitable for use with nebulizers and liquid spray devices and EHD aerosol devices

will typically include a crystalline form of 1-{[(c-isobutanoyloxyethoxy)carbonyl]-
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orally adm ni stering the conpounds and conpositions

di scl osed herein. In these later platforns, fluid from
wWa b@sesmr84 onment surroundi ng the capsul e is i MbCDEM2004033979

the driving conmpound, which swells to displace the
angﬁ ?ﬂl‘éth?ff)} - ?-%Z&Fh&&ﬁ? Qe QY x&%ﬁ 9 gﬂg}rﬁ&eﬁ&%ﬁ? Hé&gtaﬂ%%ﬁicle.
elive plattorns can provide an essentially zero
Prefetehly,db¢ phamacqrtichily eccaptablepebiett isa ligual sph kedlcohol, water,
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can i nclude standard vehicles such as mannitol,
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accharine, |l ulgse, .magnesi. carbonate, etc..Suc
a8 Suhg ol e Ry e s FRSRReR StplhGisiqiitlaot
foP iR inlakfdbd i RP afeHroRMSto $htEB of Skillfif khet ,@.g., Biesalski,
suspensions, elixirs and solutions, suitable carriers,

Unijadl PrispPatent Neli 3. LRI %; Bieselskie United Statesdiatens No. 5,556,611).
| kyl Lycal . | | vcol | yal kyl
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suglh 821sUPPOSitavies oe tatentimtdnenah &l ycontaizing eenygniaeysh suppository

reseyvativ col ord ng,aagent s, bike salts, :
o PR F R BBty Yh R g B formutatons
deRlriodaeedbnstyla @osrtiat forenst for admi nistration via
ot her routes may al so be contenpl ated. For buccal
1- Hderippbatangyiogsictho g carbema iiminenethitdyl -tudlehoxpee fostippefl may

alstrcr)gbbel E)h%ulﬁl{cegﬁalg %Q%?at gperf% Ca'rrzfl{t%c]%; rg'ldcﬁtl()ergﬁjailc%g% l?(gr\r/rﬁl atrti.o o %{a\xli bteh

nner-. t1ons t use
adngRigleraieyBingiighthti SHAlfer ample WBitEesSHuslyhr Biinagtdanl) or by
devices will typically include a crystalline form of

inframypgeular iy e¢sipna NaYs-oRY etanenis acay velhpe farm of

1R BL PR uRRE b o RF Uy B
beXbahiRGEE WitiCalitallcdtaRirad e ydRIphebie nhaterdald (fBtd:x@ntpis As an

as al cohol, water, polyethylene glycol or
enpdsipn ifbribecsepiahle ot or m#pgqnga HRFiMe PT #fatparngly sedblepe

acffuiEths! @ Bkhticl G QEKSOL RERRSHLT es of ‘the solution

or suspensi o compoun I'scl osed herein.
Pr eflarsatik yembolimsem® aekystdllinesforgfi d such as an

al cohol, glycol, polyglycol or a fatty acid. QGther
I-Mﬂwt@pyh%éyﬁhpw)m oyl lsmigorgethyl } sloPyrlohskanesgcestic acid is
. L abl . I .
o FRRREL AR APl O 38, b AFFRRE. ASYLEE b

1- B @ssdbsitdno yldii/thek 9t abesy1 Aatiesthethipl} - BeycleheR B acetic acid is
g(esal ski ,yUn?,t ed %%at%? at ent No.} 5,556,611). A
forpylatedab pmeixtuse witbfother crystalline forms of

- {R(xi—ig’c%%la{n%?fpo&lygtﬁx%t/)ggrﬁ Xl)lﬁ?arrrpqu%le&l%?- {18955}?&21}16 acetic acid.

5.6  Dosages
A crystalline form of 1-{[(a-isobutanoyloxyethoxy)carbonyl]aminomethyl} -

1-cyclohexane acetic acid and/or pharmaceutical compositions thereof, will generally
be used in an amount effective to achieve the intended purpose. For use to treat or

prevent diseases or disorders such as epilepsy, pain (especially, neuropathic pain and
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1-cycl ohexane acetic acid nmay al so be fornulated in
rectal or vaginal conpositions such as suppositories
W@r00SM8ERL | ON enemas, e.d., containing conventPONEE2004/033979
suppository bases such as cocoa butter or other
the or nu descri bed
mglr ée/u@ Jnd, yelepal @9 9% Eﬁesélg fagigﬁ]yopsxc&lﬁ % HRiress act{acg

hgpoksdalsl anaal Q%Mﬁ'éh@ ﬁ&ﬁr@déé@ﬁéﬁﬁ\]’@dﬁbélﬁ&@tﬁmhd iAflammatory
-cyclohexane acetic aci al so be fornul ated as a
’é@"p‘ét(l Hr @ﬁmt@b,ulmm%cg@smﬁésta@ﬂ msgrdﬁ@s hefl flﬁ‘sh@ﬁn gesipss legs
SRR A S 0 A0 AL B o ot s

of hj{fetisobutandyitsyethoky RuAvRY Bamidotieits}al -lcyﬂehé)@hﬂh&ftlc acid

| -
m¢ér£i§mﬁw¢ié%y@m@ﬁ%ip@%ﬂv@m§m]eaﬁﬁmi@ﬁfﬁfqdwrpppﬁw@laohex
th%{‘ﬁ%eaﬁ&fl ceﬂ%gtlﬁ\pe lﬁRe formul ated with suitable

po nerl rophobic materials (for exanple, as an

enulfheambmﬂaﬁaanpﬂﬂhapﬂﬁnnﬁi) or ion exchange resins,
or as sparingly soluble derivatives, for exanple, as a

1&5@445%1#@%%@?@%% OHIYH agpeEedibodicyelehexang acetic acid

r
1 S%%@HI ga)c(i e os1 &xgreof avr\ﬁllnbe eflﬁﬁ:tllv? in he treatment of a
pamyxdhnmcmdmeomﬁthtmnahmme& héx@fﬂmilladepelncmn thepiati@e of the

active age h ot her enbodi nents, a crystalline form
digerdet o1 ((o%dlnt}on and can be determ(ljned by standard cl%ucal techniques known in

the a?@i%?‘g@sﬂ@dél?é%s%ﬁgé’? yﬁn“a%ﬁ%ﬂy n]xfi‘z% BRIBLY hska v%L Iﬁé(f&lﬁib%lly

ane acetic acl or mul at ed m xture
beeyploged tonieelp alentifyodptingdl(dosage ranges The amount of a crystalline
-1 S0 oyl oxyet hoxy) car ponyl ] am ponet h cl ohex .
foxms Ogieﬁ?i%lssbﬁltanOQO)sv%gﬁ oRYY arygqoa}qth%k}lfcaﬁ gane acetic
thyyl -
s o 0L AR ORGP O ADLBOTE P v
depenghas iohj ameng dtberefadtorspitid sugpentdj’ealig tyedte], tiseweight @fithe

s ttbe frve o i USHaR. Bcesnves o G et SeCie pdginent

o8k bRREMbinp Bhikiéigg Peci al Iy, neuropathic pain and
19nuscul ar "and skel etal pain), depression, anxiety,

p sy chosdxampleitlret df\?@sge may be Idshvdnqqaolal pheshnaceutiea gpmposition by
t di d
o R R BEREEATH: ShbleR iR PRl Sned RBaf 1y some

exﬁ@&dlm@hﬂatﬁéuﬁaﬂh@ﬁ)ﬁhgafs hot flashes, restless |egs

ndrome, urinary incontinence or ethanol wi t hdr awal
l-é nfdllsdﬂﬁaltdj’éowpﬂl@mﬂcmh@gy]ﬂmmmﬂlyl} -1-cyclohexane acetic acid

o e R SRR KA B CER LA R e
adiRinR@Sibh. OPfdrisy Siafthete @nddBintints, BlcadyR41iAPRIHgdri n a

t herapeutically effective anount.
1-{[(a-isobutanoyloxyethoxy)carbonyl]aminomethyl}-1-cyclohexane acetic acid

and/or pharmaceutical compositions thereof are administered twice per day (more
preferably, once per day). Dosing may be repeated intermittently, may be provided
alone or in combination with other drugs and may continue as long as required for
effective treatment of the disease state or disorder.

In some embodiments, the dose of the crystalline forms of
1-{[(c-isobutanoyloxyethoxy)carbonyl]aminomethyl}-1-cyclohexane acetic acid

and/or pharmaceutical compositions thereof may be adjusted to provide between
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The amount of a crystalline formof 1- {[(

- i sobut anoyl oxyet hoxy) car bonyl ] am nonet hyl } -
WO eopslogiitekane aceti c acid and/ or pharmaceut i caPCT/US2004/033979
conpositions thereof that will be effective in the

' ' 164186k th aBdut 260
ab%ui&gg? (@e)%a}ﬁienrdzaibﬁawq I q{ég/g%ﬁgﬁggd? e(@%uatcur e of the,
mghlaycmdebout 3600mag/dwef sabapentiah Besage rarges my bgyeadily

standard clinjcal techni wn in the art as
detﬁ%’@?@b)ﬁmﬁﬂ&oedgg%oﬂgg.o ﬂhe S%Eigelﬁtal (133%,{" invitro or in vivo
assawns chR¥ IR foeabf y be enployed to help identify

opti mal "dosage ranges. The anount of a crystalline .
1- f{ @r-ebuwiinoyloxyethoxy)carbonyl]laminomethyl} -1-cyclohexane acetic acid

and R S OB Bt bR PP AP B gl ird and i
Vl'vg,ofm %h%l désﬁ@é tl‘fel‘h%'é@@cf Olﬁ%@tl@lﬁtﬁ ra@ﬁthv, Eﬁor Qf uRGHhER ansb e
e

dependent on, anong other factors, t subj ect bei ng
Preferablyed therinsutipdlyraifestive AesesiiBjcastallingorysoéri ty of

- {isRneh SR e g o AR U R b e i
and/BEpIRSAStITENCoRE odRIohY BHefsbf dBscAbeNBERCLUL prédide therapeutic

conposition by a single admnistration, by nultiple
bengsip Withaut epnsingrsubsimntia faxeatyr elogipdley, ofjer e forms of

odj nment the c talline for f 1: L
1- Qe Rob BBt o e st} S ablobmatas pogtic aed
and/6Y ShRRGXARR BRI RitRBE thetdddhafy RhRfMAGRMNIsER standard
conpositions thereof are delivered by oral sustained
pharelageigicabpiipceduses and moay bereadidy agseyainghby Regkilled artisan. The
enbodi nent s, t.he stal l i Qr -
oS TaBRLESs roniy Bnf BRI Bt RAF nfaokigs e The dosage
of ciS¥@|1PRFYARE BLEf(biCiseHilt£hod ety etho Pf) adrBBeAHnhiG ahethyl} -
conpositions thereof are admnistered tw ce per da
1-oyniohexmeetetiairi§ andpcehapaacaytigyl compesitignnihgragedescribed

repeat ed.i nt.erm t.tent | . b rovided al on i
etz BB HGE S e i DR &re Qg e ee o b et e g an
effé@ivetidé (el 108 ofhd R&iditye treatment of the disease

state or disorder. In sone enbodi nents, the dose of

the crystalline forns of

1-{[ (a-isobut anoyggxyeb ml)l ﬂ)rnbﬂgéija| am nonet hyl } -

-cycl ohexane acetic acr'gﬁ'nnqim—p ceuti cal

conwsértdin embblietends, cryawllbe famdist ed to provi de

bet ween 20about 500 ny/day and abqut 7000 ny/day . of .

1- {tcoinobytapeyioxvashe carbrnyblsminopehyhyrl e lobsyangasaiic a8do

/ f in . . ' .
o B PIE ESEPS CEER aad wi
at [EA& ofie Yaiea ki drarufio agat.0The crystalline forms of

1- {[(o-isobutanoyloxyethoxy)carbonyl]aminomethyl} - 1-cyclohexane acetic acid
and/or pharmaceutical compositions thereof and the other therapeutic agent can act
additively or, more preferably, synergistically. In some embodiments, a
pharmaceutical composition comprising a crystalline form of
1-{[(c-isobutanoyloxyethoxy)carbonyl]aminomethyl} -1-cyclohexane acetic acid is
administered concurrently with the administration of another therapeutic agent, which
can be part of the same pharmaceutical composition as the crystalline form of

1-{[(a-isobutanoyloxyethoxy)carbonyl]laminomethyl} - 1-cyclohexane acetic acid or a
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1-{[ ( -isobutanoyl oxyet hoxy)carbonyl] am nonethyl }-
-cycl ohexane acetic acid and/ or pharnmaceutica

W@ oivp03i784 ons t hereof are preferably assayed i PCTUB2004/033979
and in vivo, for the desired therapeutic or

i t o } tical
R L e
coffpysitioh |cbﬂ1©r1fsmg Imr}m‘calhne form of

L %@éé&@i&?ﬁ-fxzéé&ﬁ%ﬁéél&%%%%e%né R E ACHid acid i
A e

3163 htcyysté[ﬁﬂd Birinyofaf {[iysbalahdylex fetitoxy)catbonylJaminomethyl} -
a- i sobut anoyl o hoxy)car bonyl ] am nq

et th
R ageic a@@tm@/%% @rmaw&ﬁr mpﬁ aﬂlgﬁqn %ﬁrphous

fomgfﬁra{g@ ﬁaﬁﬁ@%@ ARdiS! QMHD G101 NG o BRAR etic

acﬁﬁgﬁéﬁleﬂ A§stativic fbign sKi | | ed artisan. The dose ratio
bét ween toxi c and therapeutic effect is the

1 t{Marlammano(qumd@mxy)w@onwmgomﬁthﬂ}yb@mlvhqm #iehig agid,
%ﬁ[a(t - sob anoyl oxyet hoxy) car bonyl ] ami nor net hyl } -
gab& %r?é%"rﬁ’é‘ tic acid and/ or pharmaceuti cal
conposi tions thereof described herein will preferably
be within a range of circulating concentrations that
|ncI ude an effective dbse wEEaMpleSt| e or no toxicity.

> v T AR R Pl i L AR ek 56 Hellt' e SBAUSEEE B[ (o

,1s3b1ﬁ£rf<§rld>§@%&?f&@bﬂoﬁyb]ﬁhﬁ@ﬁﬁéﬂ?@ EMblle)@ﬁb AGstRta0ld gnd 2

-cycl ohexane acetic acid and ar maceuti cal

crgsiairbms iforin theraofie Fterifl beapp @éﬂfdﬁébpsie skidlgdt tgaridhat many
meii@rgfng%s- %tlgft% It(r}?:’gee t Iﬁ«it% (5]56 lfnagf IB@ 'i)?z&ﬁ%d withS& I?ﬁep arg;ﬁg

ﬁom&ﬁ@w@e%ykme&mmy) carbonyl] ami nonet hyl } -
-cycl ohexane acetic acid _and/ or pharmaceutic

conpbsthe iesaspien belews the rf@lu‘?‘ﬁ’élgé‘{?h@’l afipies haye ieg %“8&8}%
an, act PhRfehabh ted meaning applies.
a1 Shbaey Btithy ol IER R UR RRARY pecepted meaning avp
conposi ti gwmconpri sing a=cr ystahdspheref orm of |- {[(
a- i sobut anoyl oxyet hoxy) car bony m nonet hyl }-1 -cycl ohe
xane acet Pacid i s adni fi st ef‘gjﬁggt@ﬁéﬁ?qrg%qgly with the
admi ni st r?tb ,on of another therapetdd-gloagent, which can
be part of the same pharnmaceutical conposition as the
crystallimGormof [-{[€ dlcyclohexylca:rbodnnude

-i sobut angyl oxyet hoxy) car bonyl ohex
ane aceti %&Sd or a 21differ er@ ‘%g}nﬁ%eu%‘ hgl%ﬁé
conposi ti giyrl n ot her enkodi 'TWNShmathpra;ﬁlmautl cal
conposition conprising a cryst all'ine form of

DMSO dimethylsulfoxide

Fmoc = 9-fluorenylmethyloxycarbony!

g = gram

h = hour

HPLC = high pressure liquid chromatography

L = liter

LC/MS = liquid chromatography/mass
spectroscopy
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I-{[(

- i sobut anoyl oxyet hoxy) car bonyl ] am nonet hyl } -1 - cycl ohex
w@np®smgEsd c acid is adm nistered prior or subsPQUES1004/633979

adm ni stration of another therapeutic agent. For

exanpl e, grcrystalline farmof, h={[(

-1 sobut anoyl oxyet hoxy) car bonyl | am nonet hyl } -

1- cycl ohemame acetic aci g nayuotmutadni ni stered in

conbi nati on with an anor phous f]§n1of I -{](

a-i sobut a | oxyet hoxy) car bon{ft ¥ H?nonethyl}-l-cyclohe :

xane acetjgnqci d, anothet crygfighidie formof 1-{[(

- i sobut anoyl oxyet hoxy) car bonyl ] am nonet hyl }

é-Céglohﬁwéﬁﬁhacst:F aci @, gabh@%h@ﬁﬁU@mmﬁh@gabgllnl
anp e follow ng exa S scribe in detai

t he prepa?%ﬁ on of I-{[( - @?raﬁ ofutdn

i sobut anoykaxyet hoxy) car bony| }rgmonsHeetidadid - |

-cyclohexane acetic acid and a crystalline form

thereof. THCwi || be appaFent thin layesduepatoeeghyn t he

art that nodi ficati gns, terials and

nmet hods, Jfrrg{/ybe practiced wi tﬁ%{% @ p}qatl ng fromthe

scope of phe invention. £n thaigyaepl es bel ow, the

foll owm ng abbreviati ons have the fol |l ow ng neani ngs.

If an abbn¥vi ation is noft def nmrdrnOiahe general |y

accept ed ani ng applies. re Boc
tert-but y{'vsxycar bonyl Cbz carB 3@?’@)‘391

di cycl ohexyl car bodi i m de DVAP

4-1V,i V-di met hyl am nopyri di ne DI\/F

JV, A 6l Rsampld bript(onds

9-fl )

chr omat ogr aphy/ nmass spect r oscopy

Step A: 1-{[(a-Chloroethoxy)carbonyllaminomethyl}-
1-Cvclohexane Acetic Acid

In a 5-liter, 3-neck, round bottom flask containing dichloromethane (1.6 L)
was added gabapentin (120.4 g, 0.704 mol) followed by triethylamine (294 mL, 2.11
mol). Chlorotrimethylsilane (178 mL, 1.40 mol) was slowly added while maintaining
the reaction temperature below 15 °C and the resulting suspension was stirred for 30
min. 1-Chloroethyl chloroformate (100 g, 0.704 mol) was then added slowly while
maintaining the temperature below 15°C. After the addition was complete, additional
triethylamine (88 mL, 0.63 mol) was added and the resulting suspension was stirred at
room temperature for 30 min. The resulting silyl ester was converted via acidic
work-up to the corresponding acid by washing the reaction mixture with water (2 x 1
L), followed by 1N HC1 (2 x 2 L) then brine (2 x 500 mL). After drying over
anhydrous sodium sulfate and removal of the solvent in vacuo, the crude product (190
g) was obtained as an orange oil and used in Step B without further purification. 'H
NMR (CDCl;, 400 MHz): § 1.41 — 1.57 (m, 10H), 1.78 (d, 3H), 2.33 (s, 2H), 3.27 (4,
2H), 5.42 (br. s, 1H), 6.55 (q, 1H).
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22M = molar mn = mnute L = mlliliter mol =
mllinmoles NHS = N hydroxysucci nimde THF =

wao eqosabnrey of uran TFA = trifluoroacetic acid TLECEHUS10041033979

| ayer chromatography TMS = trinmethylsilyl nL =
mcroliter MM = mcronolar v/v = volune to volune 6.1
Exanpl e 1:

- U(a- | sobut anoyl oxyet hoxy) car bonyl | am nonet hyl ) -

1- Cycl ohexane Acetic Acid via Trinethylsilyl Ester
Internmediate Step A: |-{[( a-Chloroethoxy)carbony

_neww} L [l BP0 08F & h b ) e Bn i onh e

sund

(1.6 L) was added gﬁ@&@mn&idhem&@c%@do 704 ol )
fol | owed }t%rtrlethyTam ne (294 niL, 2.1
Chl ofetar3-Hisr.Ryhesk) tavad pettemfask Waa@dwéu;om@gﬁ%qcmw 829

n‘%‘fl)df%g Wga {of Eﬁh{é‘ (ggs e, SLABY Ahe-EIHREh Alik ﬁlg%\kegé O¥Sled

an esu spension | rre m n.

tolro@hih terdngetah,)td Ib a?wdh h@dswl?flmn Uﬁhﬁdé a€10 ﬁ@m mﬁ_éﬁdsvermhc)tlonﬁla*oep (190 g,
t hen a S t t t

03 ERl 15 EEme FARe A L S BB E el h Ao Svsle

el dt SN RN A ot A Pelow? 368 M8 ¢ cf‘gﬁlﬁﬁ gggﬁ%ﬁ&?} sbl¥®ion was
resul ti"ng suspension was stirred at tenperature

stiroed cmemigﬁ’ch hregsadtionmgxgiré was dehdiluied svithomeerolwede of a

Al Bel Rt 8T CHeA P ) B SRRy N
bidebohite X3 2 5D nhie Bn@BhﬁEEﬁz(QSO’O 209 Rkbr dx@rfﬂg&fveei ﬁMiy'onus

over anhydrous sodi um sulfate and renoval
sabimentfaterevmyaloof the @olmnﬁ devgmiodiiorded 1@@0@916 msiuct as a dark

RiCtsa ) A R 08 ot ik pR e R b gL st b Rl hec™

ndrn$al phise siida)gel flashSolhn 2id elufd IatH 40% ai'dlhyl 34127 i Kbxane (6
2H), 5.42 (br. s, IH), 6.55 (q, |H.
L), which after removal of the solvent in vacuo afforded the product as a colorless oil

(13.5 g). This was repeated with a second 35 g portion of crude product yielding a
further 13.5 g of 1-{[(a-isobutanoyloxyethoxy)carbonyl]aminomethyl}-1-
cyclohexane acetic acid. A sample of the product (25 g) was recrystallized by
dissolution in heptane (325 mL) at 70 °C, followed by slow cooling to room
temperature. The white crystalline product (23 g) was isolated by filtration. Melting
point: 63-64°C.

6.2 Example 2: 1-{[(a-Isobutanoyloxyethoxy)carbonyl]aminomethyl}-

1-Cyclohexane Acetic Acid via Allyl Ester Intermediate

Step A: Allyl 1-Aminomethyl-1-Cyclohexane Acetate Hydrochloride
A dry 3 L, three-neck, round-bottomed flash fitted with a magnetic stirring bar

and a 500 mL pressure-equalizing addition funnel was flushed with nitrogen gas. The
flask was charged with gabapentin (171 g, 1.0 mol) and allyl alcohol (1 L, 852 g, 14.6
mol) and the entire mixture was cooled to 0°C in an ice-water bath. Thionyl chloride

(225 mL, 360 g, 3.0 mol) was added dropwise over a period of 1 h to the stirred
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23Step B: |-{f( a-Isobutanovl oxyet hoxy) carbonv
am nonet hvU- 1- Cycl ohexane Acetic Acid To a 3-liter,

w@20080k7784 ound bottom fl ask was added i sobut yrPCT/E81004/033979

(254 g, 2.9 nol) foll owed bytriethylam’ne(395n1

.34 I The reaction re s _cool ed O
softife B has iR B SRECH Bt S Lol Rafrertiie RETE b, then
wakiNed eak tihghethégR 1) hﬁ@cool@d ﬁ)%‘*@dv])ﬂd flirring. After several

di chl oronet hane (80 nL) wa in a controlle

miNyLeR MBRtegRYStas fﬁimqflamplm gefwlk@ﬁé by éiﬂtmt@nb&?h%wuég product
eSSt nPeL s VF) RSl ISl i ) g g e

pr@duet am mae blidl{2201 9880 trlyaNES AR @ s HAXIVIB @(ID3\@D el00( 6
aquequs pot assi um bi carbonate (3 X

Mg Sok-Ford (b 166 22 5 Bk G103 ARG 40 A s QH1D 322
PR 2 AR S 0 e g

(mp QFTL)L MS((BSI)g;)/zQﬁZDIQMsCI)Toduct was | oaded onto an 800
g Biotage(tm normal phase silica gel flash colum and
eluted with 40% di ethyl ether in hexane (6 L), which

ag t&p B! &g!gt’f"g Hafl Cﬁ!EFoe%l%%ﬁ&%?éﬁ%l[%fﬁ%ﬁftﬁ'ﬁg q&é]&?ex?nel

W|th a second 35 g portl OAcethtecr ude product yielding a
further 13.5 f
a- i sovselnign %Q%P‘PFB’)@W(%&CB@HQP Palki(@h®t0:89 moDdy cl ohex

dléﬂ&oﬁﬂéa{a;ng (9 d&‘ sys'fbaal?lg {ié‘d PfchlBﬂs%t QHMF&O%@ @?rgﬁ‘)!*ﬁlgltL,

recrysta ution I n Heptane
1320 £0. thhbbmﬂ“de bsactdromvixtmel wasgodled i@ 616 amtmmamwmerphohne

B A P B 25 o 3B B
a tl:m]oéﬁaﬁlré %Pi%Hé RARRY HW@X yﬁiél@éﬂﬂﬂﬁ@ﬁ]?@ﬂﬁbhﬁﬂh %E‘@ﬁﬁ‘é’d at room

1- Cycl ohexane Acetic Acid via Ally! Ester Internediate
tergparpture fqmll\h | Ethmaﬁ Orbétthly) whs @ided ehé sereactivntmaixgire was

st BTOP Y s Sonfe o T Pt RS kg AR pper
(2 B9 sEHEHRdSFURvhiet (lgL)aeﬁ'x@l trine 1 LynTeé oﬂgaﬁlcfﬂhﬂﬁhﬁﬁb Wddhover

ni trogen gas. The flask was charged wth gaﬁapentl n
SO@msugfatelarxd qepegntrated tegivglthalidoemnpqund as agght yellowgviscous

o B2 60 8 R AL ol PR S8 5oy g -

5. mH!z)myaa ﬁqgem)ds 2D\, Je- 98z, 2HDEL. 5P@, 9 sl6 Mt QH§ fms (dd,
stirred 24sol ution. The reaction mxture was

11 £3 0t ile, Tat ¥ BemHefBaidd.uhe 152 Hi, JortehHaabH) 3152:(bg 111,
ol S0 A g Shaapt e o 2

Step C: Allyl 1-{[(0-Isobutanoyloxyethoxy)carbonyl]aminomethyl}-

1-Cyclohexane Acetate
To a mixture of isobutyric acid (432 mL, 391.5 g, 4.4 mol) and 4-
methylmorpholine (488 mL, 449 g, 4.4 mol) was added a solution of the

chlorocarbamate from the previous step (282 g, 0.88 mol) in isobutyric acid (432 mL,
391.5 g, 4.4 mol). The addition occurred at 0°C over a period of 30 min. The
resulting turbid solution was stirred at room temperature for 16 h. The reaction
mixture was diluted with ether (2.5 L) and washed with water (3x 500 mL) followed
by 10% aqueous potassium bicarbonate (6x 500 mL) then brine (500 mL). The
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m nutes white crystals formed, which were collected by
filtration. The crude product was recrystallized from

wW@2@5837784 v) m xture of ethanol and ethyl ethePCI/BS10p4/033979
to give the product as a white solid (220 g 88%

ol 5 g S S 0% i
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2. ibthle 505 A PRI rHE B RUe W Bon o7 (G 31 217

Hz§aii=1(22HQ d) 8.38 9br10H), 5.84-6iog o 1Yt T8a@eT €130 HeaBH). MS
% added 1-chloroethyl chloroformate (101.7 ni,
(EQQZW@ aZZQ(MQ}HDI) The reaction m xture was cool ed to
OC and 4- nethylnnrphollne (205 nL, 188.9 g, 1.87 nol)
was, sl ¢

De 1‘ A (e-15001 8 :

resul ting tur bhﬁ‘mﬁﬁhé’tﬁ'{z%ﬂ-!@&oﬁ&aﬁl@@Qze?&ter oom

tenperature fof ano Wwas added and

t he Troemgiriedrsusponsionefwasnapivm fethate (112 gnd f7 emiérra«tthatrwl (500
reac u en di

s adha B0 TEE hef) i Hh B ot REPmEL W iDe b4 15 9

unbgr. alﬁh@g@f 10k shepd) 28 BeV@E, tHE tethmym[xtﬁx@ebvam&ubd-a By
and concentrated to give the title conpound as a |ight

filigeing e the eatalyst. mhqtﬁaaﬂxswzs yashed gogh cthanql R x 6mL) andghe

ﬁl%%wg% cjoﬁn%l ag@ &!@or%lgﬁl) gh% r&ée fngjﬂ)ugt WaSSd}§S()Il_%'d Jﬁ?f e 2

L)ané tﬁézorgﬁhh phﬁse%s(vﬁhﬂ;hed]wﬂh WAA HC]-(Z x pij Ll td'li'onvhi'ﬂ)the 5.32
(dd,, = 17 br, IH,
angnqzmu@ sgli 1r{tﬁ:_lluze| qq}d fog*m5 galggyed j)ywaghlg t(h qq)ar (1§J)e%1d@r1ne (1
%;thér lﬁ dr was dried over sodi sulfaa e and conce traﬁd to give the crude
ut anoyl oxyet hoxy) car ony am nonet
prddlﬁyaﬂ ohieocam dighckeR40 g, §296p mi xture of i sobut yric acid
(432 nL, 391.5 g, 4.4 nol) and 4- nethyl nor phori ne

(488 m., 449 g, 4.4 nol) vvas added a solution of the
211 HPB tor-Esebutanoylexvethoxsycarbonvl-amingmethyl

nDI) in |sobutyr|c 9145 9, 4.4 nol).

The addition occur1 cijoh% ‘m_e’tlc &dl od of 30 mn.
The A 8gubotihdgotrorniflagk sak sidipiedwaith Shéatingdildiath, aatitrogen
lﬁﬁrlﬁerature for h. The reaction m xture was dil uted

1n

plst.rreriniemab theymamatep81uethard meghanical stixersmny aaoflux
cohdnsQeghe MasiL %% ggg’?e‘rgt) ;w%gai AHD bRE RABRS ©/10 %% Bfixture

then brine
of ethyl acetate / heptane (1.2 L) and the crude product from the preceding reaction

(240 g). The flask was heated until the product dissolved, then cooled according to

the following schedule:
Entry | Time Temp (°C) Appearance Remarks
(min.) (Internal
temp)
1 0 18.0 Solid in solvent Started heating oil bath
2 10 48 Turbid Slow dissolution of product
4 20 58 Clear solution Turn off oil bath
5 25 60 Clear solution Maximum temp. reached
6 45 43 Turbid Compound crystallizing
7 60 36 Milky solution | Seeded with pure ref. material
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250r gani ¢ phase was dried over sodium sul fate and
concentrated to yield the title conpound as a vi scous

wo p@aiosr7§¢828 g, 100% . H NVR (CDA , 400 MHz) : pdI/tiS2084/033979
(d J = 7.2 Hz, 6H) 135158(m10|—|) 231(s 2H) ,

( d d 4Tfé f%gzk (W,rﬁs thepb_coolgd g4 @oveymgh‘rg,w@h pﬁrrrmg }(Boo'hpgg ipprgves the
A W08 oty B bk e

unterQediaetipeossure (2E enadLHF (0.63Bath1)y arBOQGsfmer&ln tanyielid

m f rmat 7m)I n_etha 500.
1- e Sa%ﬁ@ao &wefgléca%h%wﬂma@p@e b(ylé}zé -eyclo e@g AEFHC ela ass
g)TaQQ%FH“t%rcr}Vé’taflllihe]&%ﬁpd/C (15 g) under a nitrogen

at nospher'e. After 6 h, the reaction m xture was
wor ked-up by filtering off the catal yst. The catal yst

s M URE TG e R ST

rlh)n rzlﬂnﬁﬁ‘ﬁeﬁf {u cﬁﬁéﬁﬁlé’\ﬁéetlc Acid
sal tX-lra}mDWda:edﬁﬁa@ogramm(XRBD’sj\né@r)tsjalhmmp@eswft h

1-Yfsonbdnolie o ke uaieanE i Tl ShyoRivas Fdichife

préyiueed ﬁécoﬁﬁngato\@)&@@;& 1 bttt §bov34RergmeBR8d with 8BrEker DS
Crystallization of |-{[(

DisdoyebKtrenpoylaxijiithtonefaasingriiu Karadiotiet. | Thd instrument is

exa Acet .Acid A 3.L round- fla was

coBpitE hEh PAel S marichSnds P arnentipbal HP SRR i 3atetlEs
Th@‘@ﬁfét Wtagdind hSdrisy Wére QLD Q@W and®dD AWEtdIp&dively, The
mechani cal stirrer, and a reflux condenser. The flask

colljaated thjebeam was mdwesbt@ra spatsizhell gheut W mim an dvamter The

L.h
axcficteer it iGatas Spm RSP BleE L oo Plibecr il iy
resbigioh! @ﬁﬁgara»aﬁlatw;ao @gl3 Wrtkell ThBQleRCRAYeVerel §elkY 86354 hen

cool ed according to the follow ng schedule: Entry Tine

thete (@) (w1‘(h)n dppieanantiee Reghabdtgcdmthe X-rayl beamrand|the konpontal
0 18.0 Solid in so|lvent Started heating oil bath 2 10
Sameleﬂh%tﬁ @S &5t dnA arrkse genteirpishe prea defeptor was set to an angle of

18°. This geometry allowed the measurement of 2-theta from 4.5° to 39.5° within one

frame. Typical averaging time was 3 minutes for each XRPD pattern collected. A
corundum sample (NIST 1976) was used to calibrate the XRPD instrument. Both

samples gave equivalent diffractogram patterns, as illustrated in Figure 1.

6.4 Example 4: Melting Point and Differential Scanning Calorimetry

Analysis of Crystalline 1-{[(a-Isobutanoyloxyethoxy)carbonyllaminomethyl}-
1-Cvclohexane Acetic Acid

Melting points of crystalline samples of
1-{[(c-isobutanoyloxyethoxy)carbonyl]aminomethyl}-1-cyclohexane acetic acid
produced according to Examples 1 and 2 above were measured using an

Electrothermal 9200 melting point apparatus and determined to be 63 — 64°C.
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4 20 58 Cear solution Turn off oil bath 5 25 60 C ear

sol ution Maxi mumtenp reached 6 45 43 Turbid Conpound
w@roosn3i7B4 zing 7 60 36 M I ky solution Seeded wWaTIUR2004033979

ref. material 268 90 24 Solid in solution The flask

e s U S ek

1- fiid-isvdsianclylvk ydihdxsidassoayl] 2nainbeHe thyl )-1- dybbheihfﬂe@demmﬂﬁd

reduced pr.e re (25 of 0. 033 ar at 30C
pr«p%}cgcg aqpo?cgng ?cgE}garr(xples 1 and 2 all)_c|>gve(were measure usmg a Perkin Elmer

. Bhs J@%)Q I
Se%;ef Y E]lgsx an eﬁggéﬁﬁg@am 9% 18 )5@)3%29 %{]aé/év?% ?%% %g rg;tg/?gﬁm Aftest
postodn af. th&sadniix swap piacdd in)énl%ynﬁumimn andfthe eaqpt ¢romped to

ehﬁ‘}qg% o) Swg{bﬂ%ggéﬁlﬁ%&l neaél. d the pan. An empty pan was prepared
in &8 ARRRE MM asla CMEL OPRXRIEG v@?@ﬁl‘aé’edﬁﬁ'tﬁ’e ﬁlﬂ’féﬂ!ﬂtﬁ@%%mg

diffractograms (XRPD s) of crystalline sanples of
Caioqltl@ten i Bebuetarialwaoxye abtiay YpRIODGS tqraprragreEpiagtamn -

ex t| C duc a
e 0GR B K00 faf RRIE RS ERH TR b uredpoasse
thdPheRweshofrn iRyF 1@@1‘6@8 DS ﬁﬁdlﬁﬁd Shﬂ%& lan YSdstBermc s@nsition with
radi ation. The instrunent is e Iped with parall el
ank@eaqhtmmdr@tyrwfcﬁ% tGendn AErS783817/841 AShaReal erzdotherm of 63 —
ect or tub vol tage and anperage were set to 40
64%‘?/%}56nsémﬂf DI g %dct ively. The collimted X-ray beam
was reduced to a spot size of about O0.5mmin dianeter.
The area detector vvas pI aced cmfromthelcenter of the

goméeﬁ@liilamplﬁrﬁi (-Isehntangyloxgethi

3 L =
0%% étic S det ect or covered a range of 35 in 2-
one franme. The angl e between the
x- r ay dduionnst gabspenon (98] b4 ﬁﬁﬂ\&)hﬁ wket(£0 ms) vmtadﬂeu a
and the center of the area detector. was set

Solalﬁ@n ef d¢l-ipgbutangydosyehray)egrbanylond sueeainyds s erPeQ?t6 lapl )in
acdohifflk %46 15‘1@?106615%1 éé}]gﬁ%f 30 \Pﬁlhl!&% i) g&&t&ﬁg\% p%f{}%egl?a!rt] ambient

averaging t m nut'es
tempﬂrhtam fod3 hausorTie dem:nemnnitare(wﬂluiéli?ﬁbth weeshyl $&d-buityl

eﬂ@a Lé(\%vafeﬁ agﬁ?fwﬁgwé%? tééﬁtiﬁﬁ Ie)rq!@tb il F@t& ¢ Sreani

phideGMsRep ar@éa MRl Sver M{yﬁhﬂg scg)cﬁhlﬂtsuﬁﬂ@ Biifker #iatdodbentrated
Scannln Calorimetrv Analysis of ystal I'i ne

in vadqupfte affewithe aﬂoybmwmdha@ ﬂwluwsgbdﬁlilam quantitativg)-
i q’%rgflgt% Fation’ ﬁle sohﬁ compound (12 g) was suspended in

methylcyclohexane: methyl tert-butyl ether 10:1 (60 mL). The suspension was slowly
heated up to 50 °C over a period of 30 minutes. The clear solution was then allowed
to cool to room temperature. The turbid mixture was seeded with 5 mg of the title
compound in crystalline form. The mixture was further cooled to 0-4 °C for 2 hours.
The solid product was filtered and washed with methylcyclohexane (2x10 mL) to
yield the title compound as a white crystalline solid (10 g, 83% yield). The crystalline
solid material had a melting point of about 64-66 °C as measured by open capillary
melting point determination.

Finally, it should be noted that there are alternative ways of implementing the

present invention. Accordingly, the present embodiments are to be considered as
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Mel ting points of crystalline sanples of I-{[(
- i sobut anoyl oxyet hoxy) car bonyl ] am nonet hyl } -1 - cycl ohex

w@p@saswsd ¢ aci d produced accordi ng to Exanpl eBCT/US2004/@33979
above were neasured using an El ectrothermal 9200

. [ting .point r t: ] ;

iR R RERE Rt AR ERT B0 ipRictio B gl

giveh héﬂgzﬁﬁ bal ﬂn}.wl Be ﬁ@ﬁﬁ‘lediwidﬁg ihe {lc]bﬁe and equiva:]enlts of any claim(s)

~ -isobut anoyl oxyet hoxy) car bonyl ].. am nonet h -

issuigg devsiema ol RBiGaHoRT Y H?F‘?%%@g hﬁ%?&‘b?failﬁfé’k?% ated by

. 2 above were neasured using a Perkin

rd%%ﬁ%ﬁhg@?gggﬁgyinstrunent, scanning from25 Cto 250C
at a scan rate of 5C/ mnute. A test portion of the
sanpl e was placed in an alum num pan and the cap
crinped to elimnate any visible seam between the cap
and the pan. An enpty pan was prepared in the sane
manner as a bl ank. The pans were placed in the
Differential Scanning Calorineter. The material was
run at the appropriate tenperature program
(Equilibration at Initial Tenp, Isothermal, Ranp Rate,
Final Tenp) to produce the thernogram shown in Figure
2. DSC anal ysis showed an endothermic transition with
an onset tenperature of 58.3 C and a D of 72.39 J/g.
At the peak endothermof 63 - 64 C the sanple visibly
nelted. 6.5 Exanple 5:
[ (1-1sobut anoyl oxyet hoxy) car bonv am nonet hyl }-1!-
Cycl ohexane Acetic Acid To a solution of gabapentin
(6.8 g, 0.04 nole) in water (40 nmL) was added a
solution of [(I-isobutanoyl oxyethoxy)carbonyl oxy]
succinimde (10 g, 0.036 nol ) in acetonitrile (40 n)
over a period of 30 mnutes. The reaction was stirred
at anbient tenperature for 3 hours. The reaction
m xture was diluted with nethyl tert-buty\ ether (200
m.), washed with water (2x100 nL) and brine (50 niL).
The organi ¢ phase was separated, dried over anhydrous
sodiumsul fate, filtered, and concentrated in vacuo to
afford the title conmpound as a white solid (12 g,
quantitative). Crystallization: The solid conmpound (12
g) was suspended in nethyl cycl ohexane: nethyl
tert-bntyl ether 10:1 (60 nlL). The suspensi on was
slowy heated up to 50 C over a period of 30 m nutes.
The clear solution was then allowed to cool to room
tenperature. The turbid m xture was seeded with 5 g of
the title conpound in crystalline form The m xture
was further cooled to 0-4 C for 2 hours.
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The solid product was filtered and washed with
nmet hyl cycl ohexane (2x10 nL) to yield the title

W@ 0uposiTed as a white crystalline solid (10 g, B3PWS2004/033979
yield). The crystalline solid nmaterial had a nelting

poi nt of about 64-66 C p@gured by open capillary
nmelting point determ nat%l”slc“)n. §i nally, it should be
noted that there are alternative ways of inplenenting

the present invention. Accordin , .th r.esent

enbbdi rreﬁnsstaéhr@1—&(@;@8%@@&@?‘@%{@@% Plfﬂf@}lﬁ?ffl%y‘éhd
| nqt restri %.tiv%, and the invention is not to be
YRR 1%

PRE° PR det ai | s gi ven herein, but nmay be
nodi fied within the scope and equival ents of any

clainm(s) issuing herefrom All blicatio and

e ) Ervedlimei-dl s el aRar OGBS P eRe Y

thejr entirety., 29 . [ - £ :
1-<srigherfa e RS it | by thfadpuicAbsomion peas
at ﬁowg,ge,mezm ?.3aq©t5;& @81, d2.82+ 0(3";/54.9‘11:0:38] 16.47#0.3°, 17.9° %

a- |1 sobut ano gxyeto 0OX carno a t 50 ) o
030 e o o a R R SO LTI BRI 6 30 and 26,6303
. char i i: tion peaks at 7.0 0.3, 8.2 0.3,
1“?82@%8‘%?&11"%&’?%%%2@14.9 po. 3, 16.4 0.3, 17.9 0.3,

18.1 0.3, 18.9 0.3, 20.9 0.3, 23.3 0.3, 25.3 0.3

and 26.6 0.3 in an X-ray powder diffr ctolgram 3
Crystal | i(]amst:;lm{mf t-{[(oc-lsobutanoy oxyethoxy)carbonylfaminomethyl}-

- spbut | i .
1oy BRI EARBI SR M | bR dowder i ng

difBActSghaayilpevalet indigredct ogram il lustrated in Figure 1.
4. Crystalline I-{[(

-i sobut anoyl oxyet hoxy) car bonyl ] am nonet hyl } -

L-cye! oneanRuAc el gocéggq‘;&g,gg@&{ﬂ%ﬁaﬂyk@r@@gmﬁoﬁ@myn}g

a nelting poin ween about 63" C and about
1-8A1dBexdne aCtsicad hicoslihg {of Claim 1 having a melting point range of
a- i sobut anoy| oxy tho§é%$arbonyl]aninonethyl}-
betwegy aboHERa 1o &-d according to daim1 having
a melting point range of between about 64 C and about
66 C. 6. A pharmaceutical conposition conprising
cryst al | iqgsthHiff (- {[(a-isobutanoyloxyethoxy)carbonylJaminomethyl} -

-1 sobut anoyl oxyet hoxy) car bonyl ] am nonethyl } -1 -cycl ohex
1-eyebohgrand ascterad asreTEP F%&l%ﬁ%é&ﬁv% 3 Ve’%&i’&“& fee 3
bed§ihGbut 64 °C and about 66 °C.

6. A pharmaceutical composition comprising crystalline
1-{[(oc-isobutanoyloxyethoxy)ca.rbonyl]aminomethyl}—l-cyclohexane acetic acid and

a pharmaceutically acceptable vehicle.

7. The pharmaceutical composition of Claim 6, wherein crystalline
1- {[(oc-isobutanoyloxyethoxy)carbonyl]aminomethyl}—l—cyclohexane acetic acid has
characteristic absorption peaks at 7.0° = 0.3°, 8.2°+ 0.3°, 10.5° & 0.3°%12.8°+0.3°,
14.9°+ 0.3°, 16.4°+0.3°, 17.9°+ 0.3% 18.1°+ 0.3°, 18.9° 0.3%,20.9°+£0.3°,23.3° %
0.3°,25.3° + 0.3° and 26.6° % 0.3° in an X-ray powder diffractogram.
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7. The pharmaceutical conposition of Claim6, wherein
crystalline I-{[(

wa@2008081I86aanoyl oxyet hoxy) car bonyl ] am nonet hyl } - PEYY810041€33979
xane acetic acid has characteristic absorption peaks

at ) 0 ! i - i 1916:‘)”
T L D T
1- {f@-RobRarbyl@dGethoxPcarbang |Gin6methy] - 1-ny@ohexanageatiowdidrhas
di ffractogram 30. The pharnmaceutjcal conposition of
an Brray predendifrastopranydysipted pp Figure 1.
| -{[ (oc-isobutanoyl oxyet hoxy) car bonyl ] ai ni ri onet hyl } -1
-cycl ohexane acetic acid has an X-ray powder
di f §r act 9@ pharidatetsicaladortbobitiofriofj Clamin, wherelinerystalline

har maceuti cal conposition of C aj.m 6, erein . .
1—{Eﬁoygpla;tamqyéoxyﬁ{}{oe(}qﬁ:arbonyl]aminomethyi}r]] —cycly)\ﬁexane acetic acid has

as,k. SO Muhemat hyl }-1-cycl ohe
an&egh%glgog%tﬁgﬁcgéaci %%g%%ﬁngSﬁwnéld]poi nt range of between

about 63 C and about 64 C. 10. The pharnmaceuti cal

conposition of Caim§B, wherei

(1

Oa | S0DUNEHBPEIY LIRS OR PSR é‘lfﬁeﬂf‘g’i‘rﬁ’iyﬁ?ﬂl}'fle

_a&LE ' | Ly Lahe haR@AcRlh
1 Y o B R R R0 el 9 IR ARl has
a mdlt@ad poit rangPsrbeentdnihoaid Epayd abpat 60 °Cepr essi on,
anxi ety, psychosis, faintness attacks, hypokinesia,
crani al disorders, neurodegenerative disorders, panic,
i nf L ammatyo ' ind LA B9 pHiRdepRBSion, anxiety,
di s%?’deré&%%lt%? as ggg&?%g??@?g Egrgsg’s%dr oge, 1o.n ey
psyehbsigrfyintmesoattacks hypokinesit, hanoll disbrdety acwpdeggneiebie i n
.a patient .in need of,. such treatnent,. conpri.sin
disgifern PR e g TGior disgaes o REvapla Tl glplers. hot
f1a§fct SEb 1R MM 0rRE, RIS iBbdti8nckorleitanol withdrawal syndrome
- I sobut anoyl oxyet hoxy) car bonyl ] am nonet hyl } )
in a patjent oheeed 0é seahardamenti eomprFingadadnistsaing & thematientig
or pr.eventjng neuropathic _pain, nuscul ar pain,
the§‘ﬂ’§ﬁ@‘fa§§' eﬁ%ﬁﬁveo?'m%’rﬁﬁ Fljtyftgﬁllrﬁ a patient in need of
1- %g;t@-ﬁbo%t%ﬁ&ﬁ@ﬁeth&@mfﬂo%:yﬂﬁnﬂﬂfﬂeﬂiﬁ}-@fdyﬂl@hé}@nb laeetic acid.

Ient a therapeutically effective anount of
crystalline 1- |[(a-isobutanoyl oxyet hoxy)carbonyl ]

of Gar riyeingd e BF rsQfiiieneffeptnic pain, Hfclifl DA,
sketh SRRY bARMHRM Qtpaaxit)is asddaThdtemtamery tothpridingycl ohe

xane acetic acid has characterjstic absorgti on peaks
administetng ©. tBe pgicat a thegapenticadlypiigetivipargouny o5crygialigeg 3,

1- i ovytionuyegioestiny gtmegd) fidgiomat s e

di ffract ogram

13.  The method of Claim 11 or 12, wherein crystalline
1-{[(o-isobutanoyloxyethoxy)carbonylJaminomethyl}-1-cyclohexane acetic acid has
characteristic absorption peaks at 7.0° + 0.3°, 8.2° + 0.3, 10.5° = 0.3°, 12.8°+0.3°,
14.9° % 0.3°, 16.4° £ 0.3°, 17.9° £ 0.3°% 18.1°+ 0.3°, 18.9°+0.3° 20.9°+£ 0.3°,23.3°+
0.3° 25.3° £ 0.3° and 26.6° £ 0.3° in an X-ray powder diffractogram.
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3114. The nethod of Claimor 12, wherein crystalline
I-{[(

WO e®shost7anoyl oxyet hoxy) car bonyl | am nonet hyl } - | PCHTEhe933979
ane acetic acid has a nelting point range of between
abouiy 63 {hAREBRBHEIGA 1|@-o{r%?,- widin Bl gt ot O aim or

12, wherein crystalline I-
1-{[(sabuemoyloaysthbtydearhaai faoriyd rhethy i drestclotek ade ayiid adiéhas

ane acetic aci% has a neltig% pai nt range of between
a msthing Pew tangR @t heisen Bleeuto3 16 and 2heittdd S or treat i ng

or preventing epilepsy, pain, depression, anxiety,

psychosi s, faintness attacks, hypokinesia, crania

di sdrSder sThensethodiefj€lremdtliov é2 gwkercthergstalfiani c,

infl.a tory di sease,. insomia, gastrointestinal ,
1-dilesahuraacy Ksyethpadsrson; E%W%@gY‘igls°W6¥chUC acid has

i i [ ' apal syndrone in

o o e e D o o b 1 57 ng

adm nistering to the patient a therapeutically

ef fective, ampunt_of the pharmaceuti.cal conpgsition of .

any ‘one g™ ﬂgli%trs%%.or PIVERREESasY Briny depsesig, riety,
psHERMRMairtess SHARB A PokinBEh Nrarl I &drs %m%degéﬁ%{a%@'

pain or arthritis i'n a patient in need of such
disaréeas, ipenic, inflempratesiydiseasbrinspwnizg gasgroinsestingl disrdemthon

therapeutical |y . effective.ampunt of the pha ceuti cal
e B e oo ety P By e en e N MR pypitome
in fa@atidHt ePASIANG sGEY GéAbht) €onkpridifig administering to the patient a

- i sobut anoyl oxyet hoxy) car bonyl ] am nonet hyl } -
theragautietlbxefirstise ampuntaditee plonpriestipg) compasitipryof any one of
Cﬂﬂﬂg$@%isobutanoy!oxyethoxy)carbonyl] am nonet hyl } -

-cycl ohexane acetic acid in a solvent or a sol vent

m xture to provide a solution; and changing the

temperature of the solution. 19. The nethod of Caim,

wherldi n thBetdfenrestug o8 PEYeRinS ReFaHEc pyBypuscular pain,

A _ ) ) diol .
R R S e S T e S
admiinisterieg toethe pataene b dhrirapeiutieallyciffeetihey draouift of thdepharmaceutical

di met.hyl _formam de,. N hyl pyrrolidone, acetone,
Coﬁﬁ?ﬂyPX9£@9§F@fﬁgﬁW§Ffggitate, i sopropyl acetate,

isobutyl acetate, nmethyl isobutyl ketone,

1, 2- di met hoxyet hane, 32t etrahydrofuran, 2-nethyl

t et l8hy drofgthed, fort epmme, crystalligé - but yl et her,

benzene, 1, 4-dioxape,.d eth cunene,

1-@?‘%—%%&1, 0o 9&%}1&&{%{?9@1@% @ﬁgl’oilregtl%ﬂ-l-cycleoiléxane acetic acid

comprising:
heating 1-{[(c-isobutanoyloxyethoxy)carbonyl]aminomethyl}-1-cyclohexane
acetic acid in a solvent or a solvent mixture to provide a solution; and

changing the temperature of the solution.

19. The method of Claim 18, wherein the solvent is selected from the
group consisting of methanol, ethanol, 1,2-propane diol, #-butanol, #-butanol,
isopropanol, acetic acid, nitromethane, acetonitrile, dimethylsulfoxide, dimethyl
formamide, N-methyl pyrrolidone, acetone, methyl acetate, ethyl acetate, isopropyl

acetate, isobutyl acetate, methyl isobutyl ketone, 1,2-dimethoxyethane,
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et hoxyet hanol, 1, 2-ethandiol, ethyl formate,
2- met hoxyet hanol, 1-pentanol and m xtures thereof. 20.

wab@soetkod of Claim, wherein the sol vent i s BCEUB20041033979

conbi nation conprised of a solvent and an
tetfdH: : the
° antylufoggllag:irﬁnef hs lg%ﬁgg%ggﬁ)%} gﬂ]u@eah{&}%/@t b%é@gﬂ ng of
chipgobeamene, héx@nmnehd;pmah@herocmnm, omtmn,em—xymngexylene 2-

o B RHR RS SRR At vt Ban e g o3 PorkBo ARl on

misfuréd ReHR0, wherein the sol vent combi nation i s
conprised of ethyl acetate and heptane and the
tenperature of heating is between about 50 C and

refl t h f aim,22 .

wnerd n' CHSTEhALEr ot 1F ol RSt L Bidein cpmtipon
conpri€tdoa sdvedk aZflan aiedodvent.t he concentration of |-{[(

a- i sobut anoyl oxyet hoxy) car bonyl ] am nonet hyl } - |

-cycl ohexane acetic acid in heptane is between about

0. 189/
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grovgt dopkistingof pentant e ame) Hepretd) ptiaye Imhmeadenaaa,dlﬂdb&éane

enperature of heating is in th ang of between

Qo g s Bt globexasg, m ﬁ%@ YER RS AOEEFIeS,
thapbisir ei n the concentration of |-{[(

-1 sobut anoyl oxyet hoxy) car bonyl ] am nonet hyl } - |
-cycl ohexane acetic acid in the solvent conbination is

bet d ,abaut, 0. 25 g/ 27. The
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out 0 Cto about 25 C . COrystalline 1-

abmﬁé@b@ﬁﬁﬁd?ﬂ@&?@ﬂhﬁ%y?carbonyl] ami noret hyl } -

1- cycl ohexane acetic acid conprising crystalline 1-

{[( -isobutanoyl oxyet hoxy)carbonyl] am nonethyl} -

- cy2Boheas ensligRl dfClaigd 22, ehekdif tiehampsiatié &tdbout 70 °C.

absorption peaks at 7.0 0.3, 8.2 0.3, 10.5 0.3,

12.8 0.3, 14.9 0.3, 16.4 0.3, 17.9 0.3, 18.1 0. 3,

18. 9,40. 3; - 0.3
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1-{[(c-isobutanoyloxyethoxy)carbonyl]aminomethyl}-1-cyclohexane acetic acid in

heptane is between about 0.18 g/mL and about 0.22 g/mL.

25. The method of Claim 20, wherein the solvent combination is
comprised of methyl #-butyl ether and methylcyclohexane and the temperature of

heating is in the range of between about 20 °C to about 40 °C.

26. The method of Claim 25, wherein the concentration of
1-{[(a-isobutanoyloxyethoxy)carbonyl]aminomethyl}-1-cyclohexane acetic acid in

the solvent combination is between about 0.1 g/mL and about 0.25 g/mL.

27.  The method of Claim 26, wherein the temperature of the solution is

* changed by cooling the solution to between about 0 °C to about 25 °C.
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28. Crystalline 1-{[(a-isobutanoyloxyethoxy)carbonyl]aminomethyl} -
1-cyclohexane acetic acid comprising crystalline
1-{[(a-isobutanoyloxyethoxy)carbonyl]aminomethyl}-1-cyclohexane acetic acid
having characteristic absorption peaks at 7.0°+ 0.3°, 8.2° +0.3°, 10.5°+0.3°,12.8°%
0.3%,14.9°+ 0.3°% 16.4° 4 0.3%, 17.9° £ 0.3°, 18.1° +: 0.3°, 18.9° = 0.3°, 20.9° + 0.3°,
23.3°+0.3% 25.3° 4+ 0.3° and 26.6° % 0.3° in an X-ray powder diffractogram.
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