_EP 0340677 Bl Description Gabapentin is a generic termused to identify the
*chem cal conpound (1-am nonet hylgedsfyégtz@ex- aneacetic acid. 5 [err] [err]
[err] 10 It is useful in therapy of certain cerebral disorders such as
scertain fornms of epilepsy, faintness attacks, hypokinesia and crani al

t r aunmas Dessriptiend St at es Patents 4, 024,175 and 4, 087, 544 cover the conpound
and is its uses. They al so dlsclose an acid salt i e.

gabapent i rshgrdntiscin|aogeneris tiyvagd do identily fhatchemied camppund Gramingmetbyll-Levelghsxt  of
gabapenw@hescqligddidite in a ratio of 2:1. These patents are hereby incorporated
by (eference. The patents descri be various processes for the preparation of

this and simlar (HHQ- H’:’l| formul a 20

[err] [err] 25 mheﬁbln ydrogen atomor a |l ower alkyl radica
and nis 4, 5 or 6 andf ]demr maceuti cal |y accept abl ¢xyalts thereof,

whi ch depend upon known s used for the preparation of primary am nes

or amno acids. All exarrpl é’s f the syntheses end in an isocyanate or
uret hane that can easily be converted into the 30 desired

(1-am ngnetyburlin heapf bOGRNR R685 S disordsis istlonbs RIS Tofmd ¥iCpdpys ifdintieds Gitaks] €d)
t 0 gi ve pghhkRésidtand craRigiStabmaty OhidH S&te% PhiBntd s 084,125 BRH4,05788 dovélTthd Ghmp6Ma Gndy

aci di f5i Gi@lubddNTHeY olio \HRciBed ahCackd 3! ilo, gabhPeMINRYdFdhidride: hyddEINTA b 354:4:1 andTde
present sbdivhe SditioP gabRentin HySateGit ¥ Gdicodf 1211 TFhegiojatbnte aiel herebcnyoehtedthy refa@ercay el |

hi ghl y purthegatents algseabeovariu peseesabd for thellplepateatios iof Hhissand sieildr @ompaundsoof igeriesd i on
in the desiued fornms such as capsules or tablets. Its properties are those
sought in a pharnmaceutical product. The present invention provides both a
smg| |20scal e and a | arge scal B,NeCHgdC{+CH pCOGEil ng gabapentin nonohydr at e.
This form the hydrate of the freesam o aci d, “has the advantage of being
| ess expensive to produce than th¢ kno form of gabapentin. The 40 process
has t he advantage of havi ng barel y(aﬁgeﬁt abl e resi dues of solvents such as
2- propanol . No det ect abl e et hanol or ethanol residuals remain. Also, the

proceSs f or oduc t he hydr P | ex r rifi even
IT one igl QI afyﬂ ﬂk%‘logle ] d upo ;é':&(é ggi iﬁ’:%ged rhthe %Q){oa'tﬁ aPmacgut“egs 13%
of the t% }a °s s gaf)a enLi H M AT n the 0osses contron I n
the find %{wa M@Jn{hg chhﬁ anmeeaﬁe eahaa@ms h 1385 86 borérted %a/ﬁsnt s,
man h%u rd%swearba dmettlyh)-F3 dlb‘ﬁ ndaEbtlI: B&d Esai ic hydfoly¥is (Féfertedptb 'gRB an I&?@oeranUCt
IS a 45 NG snpfoeg ¥ bédid/salt 81 follWbF by deRifisdiab Givethn afa@Nt tenperatures (20-25
[err] O. TAl LED DESCRI PTI ON The instant invention is a novel form of
gabapent gymmaRYYGH BHE INVENTIRPapent i n nonohydrate with the so foll owi ng uni que
X-ray diffraction properties. 55 2 EP 0340677 Bl Spacing 'd' Rel ati ve
| nt enss t i eShelglesdhtSnvention provides Gy3tallinel §dbapentin monohydref a movel, highly pure substance of
5.438 reasonable bulk4ddefisify4ditable for formulati®P indth® Hesired forms such as7/capsules or tablets. lts
properties are those sought in a pharmaceutical product. The present invention provides both a small scale
and a large scale method for producing gabapentin monohydrate. This form, the hydrate of the free amino
o acid, has the advantage of being less expensive fo produce than the known form of gabapentin. The
4 process has the advantage of having barely detectable residuss of solvents such as 2-propanol. No
detectable methanol or ethanol residuals remain. Also, the process for producing the hydrate provides an
extra purification step even if one goes on to produce the anhydrous material. The hydrate saves 12-13% of
the total yield of gabapentin by eliminating the losses confronted in the final recrystallization. The hydrate
also saves the cost of solvents, man hours, and utilities used in the final recrystallization. The product is a
45 very pretty crystal which is stable at ambient temperatures (20-25 * C).

DETAILED DESCRIPTION

The instant invention is a novel form of gabapentin, crystalline gabapentin monohydrate with the
50 following unique X-ray diffraction properties. .

55



4.291 7 3.633 99 10 :

*3. 376 21 3.220 EP 0 340 §7P8% 28 2.771

23 2.356 7 15 ' : 2. 344

12 Crystalline gabapentin nonohydrate has a density within the range of
035t0099/cn8 The obser [lerr]+ or - .02. The
crystals are obtained in a hitg % v ng g%l%vglﬁﬁi%é are of a reasonabl e bul k
density. The term reasonabl e rreéﬁ%55ha\| ng a®%ensity above 0.4 g/[err] These
characteristics readily 20 | gnd TH®8nsdl ves t98 pharfaceutical fornul ating
ope(atifons. The present inverti on*3® sq provi des a dr ocess for producing
gabapentin nonohydrate on a gmal #848:alle. Thi9§ procgss is for the
preparation of a conpound of for4 Ja 45 [err] Il [err] 30 which
conprises: (a) pouring a 1 Nisol on |of an 9%Cid sgdlt of
(1-am nomet hyl ) - cycl ohexaneaclet i gaaci d onto gn ion [exchange colum in the
basi ¢ form and el uti ng that colu 0V\,rth dei ogi zed water; (b) collecting and
testing fractions fromstep (ja) bggs i qn and gar oduct|; (c) concentrating the
fractions containing product [frogysted (b) tfa a slurry; (d) mxing the
slurry fromstep (c) with al cjohopsged HQr oduce za suspensi on and after
coolingg (e) filtering off thle des4a eq produet, vvaslhi ng it wth cold

al cohol and drying it in vacuo: T re hydrobrom de,

sul phate, th ogia#we roch gnrl de he |0 rp;e,fleeg acid
CARUES e by s el oﬁﬁfﬁr T {:"fﬁ ket

lon is teﬁ&ll? ten’r’rﬂe ndbloth }{ ﬁavﬂ gc'ien@tl%@ ééﬁllycal

me\hodso f pp @lrcH ed In tﬁe art he product

tested by t %‘h@p F‘Fwe QB p BG&&F& ooeé%rf&' p?dd %b@eﬁﬁ%n&ﬁdraﬁa lag afsi‘né’ipichléms
Pa (29-31 inches) vacuum at

are concems prbéeds 9 for fhe'] tl%F)oiVNo &1n@ o forfdia 7/
a tenperature of from 55 [err] to EO[err] to a volune of about three tines

the theoretical voI urre |eId of 1 1 hydrate Preferably in step (d) the

al cohol®i s 2- propaHg SPOHsHg® i s cooled for from8 to 20 hours.
The present inventi on f the pr ovides a process for the | ggge scale
producti on of gabapenti te (1:1) which conprises: A process for the
preparation of a corrpoun Borrrul a 50 [err] 55

[err] ich conprises: EP 0 340 677 Bl (a) pouring a solution of an
acid salt of (1 -am norret hyl ) - cycl ohexaneacetl c acid |n de| on| zed wat er
ont o anldﬂc'e%&ﬁa??& Iunn'n asc ormadeu

dei oni zed vigh BTG ) St ook o
ool 'néeandexa ity bt S qg)r 25 St g)‘ﬂrﬁ =2t

(b) co and stmg fractions from r ion and pro

(c) concentrating the fractions containing product from step (b) to a slurry;

{d) mixing the slurry from step (c) with alcohol to produce a suspension and after cooling;

(e) filtering off the desired product, washing it with cold alcohol and drying it in vacuo.
. Useful acid salts are hydrobromide, sulphate, methane sulfonate, hydrochloride and the like. The
\/' preferred acid sait in step (a) is the hydrochloride.

Preferably in step (b) the chloride ion is tested for by using a silver nitrate solution, but other analytucal
methods for chloride can be used by one skilled in the art. The product is tested by thin layer
chromatography.

Preferably in step (c) the fractions are concentrated on a rotovap with about 72-77 hPa (29-31 inches)
vacuum at a temperature of from 25° o 50°C to a volume of about three times the theoretical volume yield

- of 1:1 hydrate.

Preferably in step (d) the alcohol is 2-propanol and the suspension is cooled for from 8 to 20 hours.

The present invention further provides a process for the large scale production of gabapentin hydrate
(1:1) which comprises:

50 A process for the preparation of a _compound of formula

HzN-CHZ-C-CHZ-COO!I'HzO

( \ 1T
65 (CHZ)

5

which comprises:



(d) cooling and centrifuging the slurry fromstep (c); and (e) drying the
“*precipitate of the desired prodygessefrds acid salts include but are not
limted to hydrobrom de, sul phate, nethanesul fonate, hydrochloride and the
dike. The preferred salt is the hydrochloride and in a preferred ratio is
4:4:1. Thé) pouddgea schdioradfiag asid Isélt of f(1-gniinongethiyireweivhdxgrencatie adidih drianized water entaci d
i s the nopaoibyekcianbd eiumidn thy basigtfermiand 4igling thegplumn with deionized wadr.ef er r ed process.
condi t i on) fancentrating fhe pluath progycing@esiuing concentrated in a glass-lined still at
about 72- {Fycdeiing 2pdarding alepholia #p slﬂffym&aﬁﬂbht a tenperature of from25 [err]
C tQ_80 [@F‘]°"'@af“6°?5‘ﬁfk‘.ﬂ9@e@°é'“§¥m’? PP}' rred process condltlons in step
(c) the s(elllF’V 9?"%"@6‘6‘?@(?”"8"% 'Lg for abo ﬁ‘g]'h

and the a peiydg byt °br° ' §""i$?%’ 'E’g cl'"?ons

for st e e m zge%galt mljno et )0-29 gg?:xge zr; id 1S é olloh?%ir&c(ﬂlfgt}e[h%wafe l“C for

about 12 t €ss con |t|ons ude t he

pr eci 6| t a@ﬁeﬁﬁeﬁﬁ% echg éoﬂdu%ﬂ&lﬁ b)ztﬁe giéatJ 'grcgr]c ia{eﬁ) 'in lLs@ liRed slﬂlpgraﬁout The,
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gabapentph gy wc ith G Hotns P Lefotar& can be used
to producepidy |&H§|n'§ﬁb?cr)'ﬂ% siufrly & 436164 1025+ BFus 'f&%gouﬁ i Fouldahent s
| NCor Poryy £@nd¥ddel Isfidbafol. 1he present "invention further provi des a process

for the | ap@BreuCHéBssdoRdiivhs foP Bie{d) MEIGRthé Slrhy)is sbMAS AUSC gadrapBNdbot 12fio t he
sanme cryghals.Structure produced by the nethods cited in the United States

Pat ent s | NPkl mécess dopditiond for epc(e). includb the[predipitedesis tied in Vaeuqoat @p3§ Lifor@to @4 t he
conmpounchoas. formula 25 H2N-C 2 -G CH 2-CO 2H 30 conprises: (a) dissolving
pur e gabap®mt gabapentinomymbhydirate providest dnaextrd parific8ion [step rapd Cant be 88K dlp Pfod®e they)

di Kuj 2onganhyidrons Matpriabgizimed in thednitasiBtitesdatepts Oferpardteddytreferenia®] err | C t he sol ution
from st ep The)presentinveritiomfuither provideg larpy°°°s§5°f the '(f@? scale prodyctionf agpertialy aphydraug f r om
step (b)gaaavanturng samec ab Eyst Uteaeredusqqﬁga (eatops, citedyins fhey United Statge Fatents
condi t i darsrepigted by refeyence. Thig Prgeastisethe PraParBiRt Pifiprcampound offora!d| ved i n net hanol
in aratio of 0.141 Kg of gabapentl n nonohydrate to 1.00 Kg of anhydrous
met haffol in a tenp %a§u¢§ neﬁ _{: aﬁout 50 [err] Cto about 60 [err] C
Preferred process coR 2S %2) (b) the solution is diluted with
anhydrous 2-propanol in z(g r}y o of 40 1 Kg of anhydrous R-propanol to 1
Kg anhydrous nethanol an ége olutionis chilled to 20 [err] Cto 25 * C
for tyo hours and then to - 2t5rr] Cto-10 T err] Cfor sixteen to twenty
hours. Preferred process conditions in step (c) include the gabapentin is
dried ineoiphede at about 25 [err]C to 45 [err] C for about eight to

forty- ei ghd) dlReoing pudigaseperttih MofchaRas!nGhetiiand arsoeit ® dok L) has only extrenely

| ow t oxi Cigh)iluting withepréiandl i ddbig & e t€ FIDEC telsylutioh frér stefp @) @suitiag &l d suriwd t hi n
Wi de eb0Sage coradigyty thesiury ror dtep (b) aral dryingf thy precipitate iofgabapbntion sol uti on, water is
pr ef er abl y Pefepbdprecbss\brinditions dntepi (aishet Jabapestin ahonclg diate iis/dissolfaglrin mathawot in @ matio

sol ut i onef,0.14Uh ofgmbappatinimoneliydrgte dg bR Kg ofsptiydioind inethangl img temperaigedinge olabdter s.
Addi t i vesD-6fto alioitBOk€.nd i ncl ude, for exanple, tartrate and citrate buffers,
et hapol , cBreferedkprpesshtangitiong irgtep (p)sthe: splutien 'étdi*\l}qdéﬁf'ibdi'hdﬁ’f"ﬁea RreRanql incthe fatio ¢ici d
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and vegetable fats and solid high molecular weight polymers (such as polyethylene glycol); compositions
suitable for oral administration can, if desired, also contain flavoring and/or sweetening agents.
85 The individual dosage for the compounds according to the present invention can be from 100 to 3000
mg/day for an adult, preferably from 600 to 2400 mg/day, and most preferably the dosage is about 1200
mg/day or as deemed necessary by a skilled physician.



EP0340677B1 Thus, the present invention also provides pharanaceuti cal
*conpositions of the conpound in agfigpgsgegzBith a solid or liquid
pharmaceutical diluent or carrier. The preparation of gabapentin
dmonohydrate is illustrated by the follow ng exanples. 5 EXAVMPLE 1 Snal |
Scal e i sol afsnthe pregsmbinyestitni also ipyosirest phargrhacbitical compositions of the compound in admixture
( ( 1- am nowithtasplid) or iguid pitawmecavticet diluent ercdadiprer r] An i on exchange columm is by
filling a gfhesererarstionni geliapantirs@enoydraty is Adyated by bp bllowing|oRmORES: The resin is
10 rinsed with a dilute amonia solution, 140 nL amoni um hydroxide in 3 L
wat gr, * oPPRE by dei oni zed water to a neutral pH, (about 2 L). A1 N

a hydr ochl

prepar ed Bpelfcai jsplation gf Gabapentr hygrate {1:D) (-amigomet . ' '
Ih}s/dlt ?f?;?rﬁéeemr}\yd %; #rlhn 31Qass collﬁlr{\(n gi%ﬁj ql\% rﬁte?;oé SST%J{:fr}elgfnd
I od'b
w th an o h n&R}Z o ou {3& E,ﬁ y hyl)- cloh :c%véb Hg ol|’|d§
pour ed on Eﬁa(ll Qrﬁ nt\éﬂmy‘ IJhQQ abeti€ ydf ﬁorfd@ﬁinﬂate #29) in
col um i sg M 3 délb?rlzg(gw & 9N 280 ﬁirerea thr&lal?raof?ﬁbrrﬁ@ f [kbdilble material or

Fract i onsg@hctéintan 48nccsoiettbuch a8 disidroiditafsl. The fir st four fractions,
about JsL t%alsoruus:oratped.rad 1t 1h® Eoldnirean 0RAHE to 16 {ofJevel Ghin® s ETHo Sollne sautltdior
using a Sidingedeiomizdd' vdte? abspptokimatdly 1BlonLamIh. OFdctibiis bSabuit2ed-25p micdre ebllecled. Mhefivyt Of
t he fract foommactions,| abaut @ . totdl) ontainr Alitof the prodiidt FTLCH. DhBriderie tested (e Déinged siblergiitrat

rot ovap Wsdidtiorabio ahlorida isAidualtp datecfed tr &y of the tretions sdlected and 20 t he tenperature
< 40[ err] CThefiret feir fractipns ascoepncenttidd amla rofgiap with abonti 7REd miart(28-T13&hes vatuup) andonal
ane_y heo sthe gemasratire i<s4Q Goloea sliry, about11BQ gér Zhiniis Hixed mitty RS m¥epropenal and the
crystal | i puspqnsion i eeela®inhg refrigerpler evemighin Jbec whiteccrysislliep Hpavnamethyl)oyglghexageacstic
filtered ecrq hydigtedivlds flietedl ot veghed with enlsbaresprancl,fnd driad dnvapyo 1 ¥eld 42.8%9-yi el d
42.93 g. And® CE'QFtagata HPLC 89 27% wl w agai nst dry anal yti cal
standard 25 PL /°‘”"”a ' ah?; %8-156.7 [err] C (dec) CL-:. 8.6
ppm Si rf s | s 815:&9 7d8é§°° It with deconposition, the melting

E())(:A\HDL rEag g\ﬁe |s | zy(ﬁr:fﬁg% a@ﬂesarﬁel Cfa%ﬁgm %sr oal\ thﬁ r}lgaltﬁﬁ glt;'i%nlgﬂllg}% caA‘@%Ll% clw gg 30

((1-am norret neacet ic acid hydrat e (1:1)) An ion exchange

col um 46 6@y .ped hei ght, 15 inch radius) is charged with 250 L of

frltered water 35 followed by 700 L (504 Kg wet) Anberlite[err] |RA-68

resin. Theagésdald idoRtidhats SHRB&BR hyitatd (1: DA Qdmlinombih§ij-dybiBeRahedtticRidid hpdlatyatyr . The

resin is freated wih 3700 L of filTtered deionized water that has been

m xed W th 6. i6h &@hadge Columtre@d inah B ejgit, as rlch kadius)as cithrged vith 280 I oft filterad wetait | S

repeat e Willbved foly 7ot L 4804 (Kg wk) Antberdite® IRA68vasil Atle vdsin s kaékiiished mith 2000t Leof diltiered

dei oni zed deiarized watbh &he wesin is tieated withed700]I L wf filtlared déiéhized witercthat Yasstuslen) tnixech witf 60.6

sodi um hy &g ok ¢adeentraigrbhydechioriciasid ke [acid tredtmént Baei@ated with tksh eeid. Zlbel ragiatiewasher)

The resi n witk 6¢00ela ok fiftereidt deiogizegiowater o Thef fein de teptedcWithni77& H ohat43y selviign ofsediureen

mi Xed wi t hydsexide. Tag resin ivwashesknith 32004 gf delenizetvelei ¢ aci d. The acid treatnent is

repeat e wi tHerpeisis tigtod witly 3200, lo of fftered M'ﬁ@dwﬂ?’t"hﬂéﬁf)@e@ rgiredk yithy §0.6-g of

dei oni zed °9ﬁ Fted '\“YFE“I"!B%‘i #¢id. The pcid, freaimep] J: p§ gf%hgé Sift i3 ypshad with

sodi um hy "ter %%hat grsT 8"&?‘? 246 II‘_°fo"f PIGIRP Ptdiym g r°"'d1'he
8%§ Wi

resinis t °'°P nrzetgvy%; [ haly hasek

in 1s_tre nlz atér. that ixed wi
mi xed wit %émﬁ o éz'i em/@ rmcf oo .g b went
s repedt ov% St il - eher Seh's &%‘09 ofoss
dei oni zed hY&tbxidein 1 @Lsﬁo%ron.zédav RN |nY¥ e@wﬁﬁ’ 4¢ mrld iz
amoni um hydg Q¥R df M23 #3O0(st.5 Tholdds ioP RiFRKbmATI 0@gyclo Snebfid Beid %dﬁaﬁ&%&ldﬁﬁé
6400 L of nhjarite (44215 sh 47K of defdniSad whiidr @Tiit6tbd th2emat@ afyarsoRbleMa®fial olhdracted with an
1- (am neMRtdamé sonapCiuon ax aittficaéhistiafie avidil then D BEETYA foQRé op lof Te idRYelEhakge dolhindadd i N
472 Kg of efliteid Oith 23760 KgioE Heidnized iwhibe TRl pieente BDSHbriAs) 1on ii$) Ssled lidr cusing sitver iirate r
ext ract ed solutioh aAdthb @rotiiict) Bribstedstar byassing thirCllyed shrahhatdgkaphiyo e élgeteis aordertia®d in &
appl i ed t ©00 gatiort gigss-riedtstibat ialsout 22T A (28-3¢ dricbishof aramiure land el tevndelatus/F& HKigC.oA
dei oni zed totsl tob 8500 Rgeof prterse repwovedt Thetrbsyitingl surryois cocdedtte itogti1 8291 Card #48.5Hd of @r
ni t r at esss eraperiobln added. Thaciupy s deriad at 512t &' (Celer 16 dpurs; genlyiiugad) andyashed atie 2-propanol.
chr omat ogriappjecipiiaie iscfifedt i vRayo a9 /Rt7Y Pad29-§ BCBEI0atRBrI0LR gy lvields8d Keieof 1-
still at d¥ejepmethyl-gyplohgxaneaceticagid hyqitqld): of vacuum and wall tenperature of <
50 [err] C. A




total of 3500 Kg of water is renoved. The resulting slurry is cooled to
“about 18-20 C and 248.5 Kg of 2-gpSp3sodomanol is added. The slurry is
cooled at -12 - -8 C for 16 hours, centrifuged and washed with 2-propanol .
.The precipitate is dried in vacuo about 72-77 hPa (29-31 inches) at 25-30 C
to yi el d Tealidigalaiatal- (am nomet hyl ) - cycl ohexaneaceti cacid hydrate (1:1). 5
EP 0 340 8ME: Bl Anal yt B&Av/whgaiest divipeference standard 89.4 w w agai nst dry
referenceH@%n‘U'él$QﬂefH209 A 10.5mps B8PS 7°C (9% 0.5 np 156- 156. 7 C (dec)
CL-: CL™: FSi‘ncethls is a hydrate and does nelt with
decQ_rji)oﬁ"F? g is taHli’d'i‘?@I %“F o3, el vith dacepaposition. de Jpalting poipty(Rngecan iatss law 88 5
can end &% orﬁ"ﬁﬁa"ﬁd%‘ﬂgr@“ LE 3 10 Large Scale Isolation of anhydrous
1-(am m F\j}@% cycl ohexaneacetic acid from gabapentin nonohydrate ((1
-am no V ycI ohexaneacetl c acid hydrate (1:1) A slurry of 179 Kg of

&.cﬁf?&'n i g&nmmmohm drous

- pr opanol and t he solutlon is cooled

to 20 [er rA slg'n;& 1?&KJ a‘rﬁ(limlﬁ‘orﬁe@}fyl) hé]@hHa@etu@Qtﬁd nbRRydraie &fA0I268IK] & anfildRius ] C
t0 - 10[ GfeirandrisiHkted 10 10 YN sScomple sbififor] Trie 3@lutfoh i dilited ®ithCK266 Kg bfugigdroannd t he
preci Bi to3irdpahod arkdl th$biutish i¥ 8601 1620 *to [26C for fwofhBiirs bridirthes-is EdoBB o BoCts-10C yi el d
145 Kg adr tidityt dursCTheSésaltihg $heryls éentifugenamid el grecipjiatd Blusiddin @acme tai 35 * @dordorty-

Anal yt i eight e 2o yidttPL48:Kg of white, crystalifle Hminbmetyd)eycistbxadeagetzacitlyt i cal st andard

20 H20: Analytical datef). 09% [err] : 0.01% [err]: ~ 0.01% CL-: 22
ppm Mel ti HBLGOI nt ;.  1068% Wiw aghipst d6{amalytical@aidesc. ) 25 Clains 1. Gabapentin
moRoedr ated:havi ng t008%f or mul a 30 [err] [err] 35 2.
Gabapent i fH@hohydr &M%according to claim 1 exhibiting essentially the

fol | owi ng(%)z‘a";lo'dﬂ f f&%%t i on data: 40 Spaci ng
‘d"  Rel aflve |ntens?PPBs 14, 255 99 7.196 99 5. 438

4 45 Melting point: 161.7 - 1626'C(d90-) 4.848 99 4.575 7
4.291% 7 3.633 99 3.376 21 50

3.220 Claims 9 2.903 28 2.771 23 2.356 7

1. Gabapentin monohydrate having the formula

30
HZN-CHZ-C-Cﬁz-COO}b H20

(c \ II

Hy)g
35
2. Gabapentin monohydrate according to claim 1 exhibiting essentially the following X-ray diffraction data:
.

40 Spacing 'd’ Relative Intensities

14.255 99

7.196 99

5.438 4

45 4.848 99

4.575 7

4.291 7

3.633 99

3.376 21

50 3.220 9

' 2.903 28

2.771 23

2.356 7

2344 12

3. Gabapentin monohydrate according to Claim 1 and 2 having a bulk density within the range of 0.35 to
0.49 g/cm?®,



2.344 12 55 3. Gabapentgpyy g8 at e accor dimg—to—Ccakm-l-and_
havi ng a bul k density within the range of 0.35 to O. 49 W'

677 Bl [err] Analytical data: ﬂmu iu,um
* C L M AnalyticalldeiaC. 89.4 w/ w agai nst dry r€

H20 (Karl HWeigcher): 9. 899ovmOagBinstpry Ig@erkd tandafder r] C (dec) CL-:

30 ppm - 5S5HBKartBschér):s 969% tiHbInm186-180* GHdes nelt with deconposition, the
mel ting poft range can38pemt as | ow as 154 C and can end as high as 162 C
EXAMPLE §mgQ)ﬂ1|sL|ara9lydng@aqng doesomelt w\tjhdqumggqhw thgumaelting point range can start as low as

1- (ani nofté4 Byany canend ehlighasde i ¢ aci d from gabapentin nonohydrate

((1-am nonet hylg cycl ohexaneacetic acid hydrate (1:1) A slurry of 179 Kg of

1- (ami nof¥f cycl ohexaneacetic acid nonohydrate and 1266 Kg of anhydrous

met hanol is heated to 60 Cto |ve a_conplete solution. The solution is

di | ut €8 kpee, Sqalsigolgign gk anhydrous th 'b°‘-'r°‘“ ApaneatetGaad rom,asbapantin monohydrate, o e

-to 20[ e romeltiyhreyglghoyanoacetic a sandthenls cooled to -8 Cto.

~10 [err] Q\L..w ye g&‘.ﬁ il o} B S0 b e
Ty of |dm i oh te’ an U

pr ec| p't hoP is e&t&p:?/ %ﬁ&[ng% lioh W dithed D E %ﬁ&raﬁ % yield

145 Kgls r;o?and %‘uﬁ% o(ﬁx& %qg foli id"-82€!

A alytic resultm slurryl Qtn Sdl\gnWth%% o f8/d¥ied iR % 0)65 'af&l % rd

H2 rght hoursto yleld 5 cl'ystalllne1 gmln &dhb aneaceti@ a@& % CL
22 ppm Melt ApRgticardiatat 61 7 - 25 Clains 1. Gabapentl n

nonohydr at ﬁpmw ng th@oéwwﬁgainéery[aﬁélitkm%nd%m Gabapent i n nonohydr at e
accord;bng Ha:cl ai m 1 oogdai bi ting essentially the followng X-ray diffraction

dat a:" Spacchg@H: d' Bohative Intensities 14.255 99 7.196
99 5.438 (CH3}CHOH: 4.04% 4.848
99 4.575 CL: 224pR91 7 3. 633 99 3.376
21 50 Melting point:  161.7 - 162.6°C (dec.) 3. 220 9 2.903
28 2. 11 23

Claims

1. Gabapentin monohydrate having the formula

30

H N-'CHZ-C-CH2 -COOH-HZO

() -

2

Hylg
35

2. Gabapentin monohydrate according to claim 1 exhibiting essentially the following X-ray diffraction data:

) Spacing 'd" | Relative Intensities
14.255 99
7.196 99
5.438 4
45 4.848 99
4.575 7
4291 7
- 3.633 929
: 3.376 21
50 . 3.220 9
' 2.903 28
2.771 23
2356 7
2344 12

55

3. Gabapentin monohydrate according to Claim 1 and 2 having a bulk density within the range of 0.35 to
0.49 gfcm3.



2. 356 7 2.344 12 55 3. Gabapentin nonohydr
‘according to Caim1 and 2 havi nggp g4ole7d®qsity within the range of O\ﬁF

to 0.49 g/cnB. 6 EP 0340 677 Bl [err] 4. A process f “ m““
of a compound of formula *CL M * [err]ﬂ“ﬂ E“\ I| E“““
[err] 4. A process for the preparation of a compound of formula Il [®er r] Whi Ch '

conprises: 10 (a) pouring a solution of an acid salt of

(1- ami nonet hyl ) - cycl dhdk(rpr@tCR, 2@PQH 1 Hi,@ei oni zed water onto an ion
exchange colum in the basrf m and el U%I ng the colum withggeionized
wat @, Yb) concentrating the el upte producing a slurry; (c) cooling and
addi ng al cohol to the slur SFszgn step (b); (d) cooling and centrifuging
the slurry from step (c) and 15 (e) drying the precipitate of the
desired prod &h o A.process according to Caim4 wherein in step (a) the

:g 'C gr ZI g ![ z %? ls utm( d Q‘C&ldt%{altii f@.i:ﬁ{ ﬁ%’fyéiﬁ%%geﬁ%a;%% acld 1%1 @élcpmfzgg ?%téra

gl ass-1ined ST(H ,at thee oau umat a tenperature of from 25
[err] Cto 50(c cdelit goa,,gpra Q@oﬁlﬁtwgiuy frém stBp Bj;0Ccess according to Caim4
wherein in st e céding dnb eritd yhdsﬁmgq egp(cpa% [err] to 45 [err] Cfor 1 to

3 hour g5 and tl(g;dglngma@ec@ tHedesire@p@@RNOl . 25 8 A process according to
Claim4 wherein in step (d) the slurry is cooled to -10[err] Cto Jerr]C

for 12 tob5lEA protess accBrding\tDClaihes ShepeirCin rsthp I{@) theOacid sait na ghbapastinaiydrochivridd iydrafec)
the precipit@#e)is dried at 72-77 nbar (29-31 inches 30 of vacuum at
25-35 [err] Cfor 8 to 24 hours. 10. A process for the preparation of a

CORpOU el 6f A pypgess accyging to Claim 4 wherein in step (b) thepglyale i eaneqniraged in a glagglingdh still at 72

conpri ses: (-dY hbs dyatum et lompeatya SHETAS A ih¥liGHY Brpdcea BMret hanol ; (b)

di luting and cooling the solution from ste%%ll)q roducing a slurry;

centri fugi 'ng“ ?’H‘E-?s%?‘ﬁ?’i’ To Qg & whereip i) stop {5 QJ) opled f?rzécpp‘}st g 1113 ﬁ‘ﬂ;sa
above. 45 ﬁ\amf E‘b‘ﬁ? PEogpno orrp05| ti on containi ng gabapentin
monohydf at e har accep tlve 1

gabapent i rfS LA LR '"?gré'?' e‘J %'P?H‘apg{e?g‘i)l%&gur R I %%ﬁ%?oﬁﬁ%glzﬁ Bhs
useful in the treatment of epi |l epsy, faintness at acks hypoki nesi a and

cranial t &awmcesé&cér&ng to Claim 4 wherein in step (e) the precipitate is dried at 72-77 mbar (29-31 inches
30 of vacuum) at 25-35 ° C for 8 to 24 hours.

10. A process for the preparation of a compound of formula
(CHy) 5

40 which comprises:
(a) dissolving pure gabapentin monohydrate in methanol;
(b) diluting and cooling the solution from step (a) producing a slurry;
(c) centrifuging the slurry from step (b) and drying the precipitate formula above.

45 11. A pharmaceutical composition containing gabapentin monohydrate and pharmaceutically acceptable
additives.

12. Use of gabapentin monohydrate for the preparation of pharmaceutical compositions useful in the

treatment of epilepsy, faintness atacks, hypokinesia and cranial fraumas.
50

55



EP 0 340 677 Bl Patentansprl~che

“[err] * C L M S * 1. Gabapegd ppipssfsfrat der Ferwel 5 =~~~
B2PCHE2C- CH2- COOH H20 t{l2)5 10 2. Gabapenti nm)nohydrat nach Anspruch 1 mt

i et 10 25 0% 3 AN ABE AR

5.438 4 4.848 99 4.575 7.791 +
7 3. 633 1. Gabapentinmongitydatyder Formel: I 3_ 376

21 3.220 9 2.903 28 2.771 23 2. 356
7 30_,

von 0,35 - 0,49 g/cnB. 3%'4 rfahren zur Herstellung einer LXser bi ndung der
Formel : -2N CH - C CH2- 40 > > (CH2)5
durch, (a) G eBen einer Losun@ & nes Sauresal zes von

(1- Amnonet hyl ) - cycl ohexanessi gsaure in entioni- siertem Wasser auf eine

| onenaust auscher saul e i n basi scher Formund El uieren der Saule m't

entioni s eh&@assnmﬁ&eﬁydra( mchméfﬁw i 10 R wasRtidRon b f%géﬁdeﬁ' REHYISktrEYIdPBSL-
Auf schl amry 5}gsda g) Kahl en und Zugabe von Al kohol zu der Aufschlinmung aus

- 344 12 3.
Gabapent i nm)nohydra’tizﬁa(c‘ﬁz ﬁsg;ﬂcﬁo? ct]iér 2 einer Schtttdi cht e imBereich

St uf eq( b) ; (d) Kuhl en und Zentrlfugl eren der Aufschlammung aus
Stufe (c) und (e) Trocknen ¢e3_NEUETBEUT de ewUnscht en Produkts. 5.
Ver f ahren nach Anspruch 4, Jo 35 :ﬂekﬁl‘\g}}te@%& Saur esal z
Gabapent i nhydr ochl ori dhydr at| (44.281) perwerf®et wi rd. 65 8. Verfahren nach
Anspruch 4, wobei in Stufe (jb) @48 Elpat irP9%iner [mt G as ausgekl eideten
Destj bd ati ons- anl age bei ei nenﬁ\ﬁkuum von #2 - 7% hPa und ei ner Tenperatur
von 25 0 C bis 50 * C zur Bifl duﬁ ner Auf%chl ~mfung ei ngeengt wird. 8
* C L MS* 75 7
4291 7
3.633 99
26 . . 3.376 21
3.220 9
2.903 28
277 23
2.356 7
30 2344 12

8. Gabapentinmonohydrat nach Anspruch 1 oder 2 einer Schiiitdichte im Bereich von 0,35 - 0,49 g/cm?®.

% 4 Verfahren zur Herstellung einer Vérbindung der Formel:

HzN-'CHz-C-CHz-COOH . HZO

~ . ( \ I

)g

durch
(a) GieBen einer Losung eines S#duresalzes von (1-Aminomethyl)-cyclohexanessigséure in entioni-
siertom Wasser auf eine lonenaustauschersfule in basischer Form und Eluieren der S#ule mit
entionisiertom Wasser;
(b) Konzentrieren des Eluats zur Bildung einer Aufschiimmung;
(¢) Kuihlen und Zugabe von Alkohol zu der Aufschiimmung aus Stufe (b);
{(d) Kihlen und Zentrifugieren der Aufschiimmung aus Stufe (c) und
(e) Trocknen des Niederschlags des gewlinschten Produkts.

50

8. Verfahren nach Anspruch 4, wobei in Stufe (a) als SHuresalz Gabapentinhydrochloridhydrat (441)
verwendet wird.
55
8. Verfahren nach Anspruch 4, wobei in Stufe (b) das Eluat in siner mit Glas ausgekleideten Destillations-
anlage bei einem Vakuum von 72 - 77 hPa und einer Temperatur von 25 °C bis 50 ° C zur Bildung siner
Aufschiimmung eingeengt wird.



7. Verfahren nach Anspruch 4, wobei in Stufe (c) die Aufschlanmmun

‘lang auf 25 C bis 45 C gekUnhlt ungpa smodrrkeiol 2- Proijl jm li“ d 8
Ver fahren nach Anspruch 4, wobel in Stufe (d) die Auf

4ang auf -10 - Chbis 0 C5 gekUnhit wird. 9. Verfahren nach Anspruch 4
wobei i n Bt MVedahfen)nacheAnshiuehts rmobdi lim§iu® () diAdischiamgurignt e hdang \Aukapu M biso#p €2 -
77 nbar (29 geklit undraisAllohol Bdropa®l zugBstztwid. get r ocknet wird. 1o 10 Verfahren
zur Herstellung einer Verbindung der Formel: 92N- CH2- C- CH2- COOH

{Cg2 5 duF-cH’e(' on a¢h AnsRIHeh 4 wohek inRiyfe () Hia Awisehidmming A3 o1&k wnma%t%ﬁﬁmﬂ C20
(b)\,_\,/er‘sdtnné?ﬁ% W%Unhl en der Losung aus Stufe (a) zur Gew nnung ei ner

autschi | T é %Zh i %gij%%agcg SRR P2 S B U7

Ar znei ni t t el Z{6 ng m ape nrmr?o '{fdr at und pharmazeuti sch

akzept gpl g Gabapent i nnonohydrat zur
Herstelq u?}tg \ég%réﬁr gﬂ%ﬁrﬁ%ﬁm}ﬁrelt gen zur Behandl ung von Epil epsi e,
Chnmacht sanf al | en, Hypoki nasi e und Schadel t raunen. Revendl catl ons 30 1.
Monohydr at e de gabaperfiNreCRp-CrfBpt€0QHi vant e: H2N- CH2- C- CH2- COOH, H20 35
(rr)y (H2 ) 40 2. anohydrat "de bapentine selon |a revendi chtion 1,
présent:gant essentiel | ement Illgggdppgn6es suivan- tes de diffraction aux

rayons X: Espacenent "d" I nt efistt~s rel atives 45

14, 255 99 7,196 99 5, 438 4 4,848

99 4,575 durch 7 50 4,291

7 3,633 (a) Aufldseno@n BingMdSabapentinmonohydrat fnMeghapgt0 9 2,903

28 \55 20 (b) VerdUnnen und Kuhlen der LEsung aus Stufe (g)zer Gewinnung einer Aufschidmmungp 6

7 2,344 (c) Zentrifugjepencder Aufgchiimmungpug, Stpfe (b) und Trocknen des Niederschlags def angegepg-1 |\

I 3. Monohydr &P%Fme'gabapenti ne selon les revendications 1 et 2, presentant
une densit6 vol unm gue conpr.i entre 5 0, 49 oc dd de
preparat i dh W'\?W“E?%I’ﬁ?&tﬂ‘gd@t ﬁg%F‘??ﬂtf"Em"‘i%Z‘iﬁt@Fé @’@E&ﬂﬁfﬁ%ep‘?ﬂ%‘%

12. Verwendung von Gabapentinmonohydrat zur Herstellung von Arzneimittelzubersitungen zur Behandlung
von Epilepsie, Ohnmachtsanfillen, Hypokindsie und Schédeltraumen.

Revendications

30
1. Monohydrate de gabapentine de formuls suivante:
H2N-CH2-C-CH2-COOH, HZO
% / \ | (11)
( CH2 ) 5

4 2. Monohydrate de gabapentine selon la revendication 1, présentant essentiellement les données suivan-
tes de diffraction aux rayons X:

Espacement "d" | Intensités relatives
45 . 14,255 99
7,196 99
5,438 4
4.848 29
4,575 7
50 : 4,291 7
3,633 99
3,376 21
3,220 9
2,903 28
65 2,771 23
2,356 7
2,344 12




10 qui consisto a: (a) verser une solution de sel d aci de

“(1-am nom-t hyl ) cycl ohexane ac~tigp eau d6$| mﬁ m m
col onne a dchange di ons sous forne Bas%’uﬁetpet dl uer (‘m ml ll l“ \

g eau 15 d6si oni soe; (b) concentrer |'6luat prodw Sant Une boue (c)
Trefroi disg mibnoBydidté @6 gdBapbntind GEIGH 168 rbvidndietichs OE of 24prégRataitbyne dedlsits Nolufmiuei r et
cent ri f ugeconpaisdeptie0,88etl046gRe (C); et (0) sdcher le prdcipit6 du produit
ddsir6. 20 5 Un proctdd solon |a revendication 4, dans |oquel, dans

| ' 6t ape 4 ayn prloesd§ dé prédpasativridiureimpesd de fidrowldiy dr at e de gabapenti ne hydratd
(4/4/8). 6. Un procddd selon |a revendication 4, dans |equel, dans |'6tape

(b), 1" eluat est condghtCH,d8nSHYNCOGH, H,0r ~ci pi ent contenant un pl acage en
verre sous un vide de 72 7°RPa, & une tenpdrature de(2x)a 50 0 C, pour
produi re une boue. 7. Un procede selon | a revendication 4, dans |oquel,

dans I 6t ape (c), Ia boue égpz gfroidie a une tenpdrature conprise entre 25
et 45"% C pendant 1 & 3 heures et |'alcool ajout4 est |le propanol-2. 30 &

Un procdd4 sl%(lmolrgtel a revendi cation 4, dans |lequel, dans |'6tape (d), |a boue

est _ref roi 8 It i B o TP e Ohc Boroble sodallloas do (GaPBAAART 12
1o euree S RS B R S S

' 6tape (0),g4 gm est s~ch4 sous un Vi A 77 nmbar (29
a 31 1nches)gy - dr PETRE probiuial uROBAG S€ entre 25 et 35*C pendant 8 & 24
heures. 10. emdp,cefgjauta@epg&g@r@%@@e@ém @onmpos4 de fornmulo: 40 H N-CH

- G- CH2- COOH (@) refroidir o2 centrifuger [2boue de I'étape (c); et I C(CH2) S 45

qui consi St e(efséciene pRicpROUHr&Iul @si@nohydr at e de gabapenti ne pur dans du
m~thamol ; (b) diluer et refroidir la solution de |'6tape (a) pour produire
une boueﬁ. 56 procédé selércix reventlicatioh 4gdans lequeh dane I'élapel (2)3b ag) @'a¢idly esbin chiddiydrate ide
prdci pi t 4 gstapantinechyfiretétdi4/8. ci - dessus. 11. Une conposition pharmaceuti que
contenant du nonohydrate de gabapentine et des additifs pharnma-

cout i quefreNp Recédpeeian| laJeverlication 4, deny legust idens thlaperilofjugt a3t ccogrentss, a@ﬁﬂgé‘nt i ne
pour P pr ég@wm qoatﬁnaabuwaﬁa% Pt VesIASSOpselY YidecdeuTa & dE SPutY ynedorpRerabirg do 25
traitement ¥ é’P°‘ﬂB'i°F"é‘ﬁé’P%b°“&e crises de lipothyme, d hypokin~sie et de

traumatls S Cr 10
n procégg1 seqon la revendication 4, dans lequel, dans I'étape (c), la boue est refroidie & une

température comprise entre 25 et 45°C pendant 1 2 3 heures et I'alcool ajouté est le propanol-2.
80
8. Un procédé selon la revendication 4, dans lequel, dans I'étape (d), la boue est refroidie & une
température comprise entre -10*C et 0°* C pendant 12 4 16 heures.

9. Un procédé selon la revendication 4, dans lequel, dans I'étape (e), le précipité est séché sous un vide
35 de 72 & 77 mbar (29 & 31 inches) & une température comprise entre 25 et 35°C pendant 8 & 24
heures.

10. Un procédé de préparation d'un composé de formule:

o/
40
H N-CH -C- CH -COOH
[ ' (1)
CH '
45
qui consiste a:

(a) dissoudre le monohydrate de gabapentine pur dans du méthanol;

(b) diluer et refroidir 1a solution de I'étape (a) pour produire une boue;
50 (c) centrifuger la boue de I'étape (b) et sécher le précipité ayant la formule ci-dessus.

11. Une composition pharmaceutique contenant du monohydrate de gabapentine st des additifs pharma-
ceutiquement acceptables.

s5 12. Utilisation de monohydrate de gabapentine pour la préparation de compositions pharmaceutiques utiles
dans le traitement de I'épilepsie, de crises de lipothymie, d'hypokinésie et de traumatismes craniens.

10



