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denentia, and in particular as a prophylactic and therapeutic agent for
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Technical Field:

The present invention relates to a novel oxalate salt of 1-benzyl-4-[(5,6-dimethoxy-1-
indanone)-2-yl] 5 methyl piperidine commonly known as Donepezil (I) and its

polymorphic forms and method of preparation thereof.

Background and Prior art:

The process for the preparation of 1-benzyl-4-[(5,6-dimethoxy-1-indanone)-2-yl]
methyl piperidine has been described in JP A-64-79151 (US-4895841, EP 296560).

Japanese patent application, publication No. A-64-79151 (US-4895841, EP 296560)
discloses certain salts of Donepezil, 1-benzyl-4-[(5,6-dimethoxy-1-indanone)-2-yl]
methyl piperidine and in particular the hydrochloride salt having an excellent action as a
prophylactic and a therapeutic agent for senile dementia, and in particular as a
prophylactic and therapeutic agent for Alzheimer’s disease and an industrial process for

producing the same.




The present invention describes the oxal ate salt of

1- benzyl -4-[(5, 6-di nmet hoxy-1| - indanone)-2-yl] 5 nethyl piperidine commonly
known as @peEWO (1) and its polymdrphic forms and nethod of preparation
thereof . The said nethod of preparation of Donepezil oxal ate conprises

di ssol vi ng donepezil base in a first solvent to nake a first solution;

di ssolving oxalic acid in a second solvent to nake a second sol ution;
Conbinin@uﬁf%ﬂgﬂ#ﬂﬁ&lﬁ&%ﬁ%hon and said second solution to nmake a reaction
m xture; "and 1so Ing from'said reaction m xture a donepezil oxal ate
(product). The present invention further relates to a nethod of preparation
of ponnDrphs of the said donepezil oxalate salt, wherein the said process
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precipitates fromsaid second reaction. The powder X-ray diffraction
pattern of oxalate forml crystals is shown in Fig. 1. The infrared
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spectrum for the sane pol ynor phi ¢ m as record in potassium brom de,
i s shown(@radwity. 6. Further, pharnaceuti cal corrp05| tions conprising
therapeutically effective armunt of

The present invention further relates to a method of preparation of polymorphs of the
said donepezil oxalate salt, wherein the said process comprises; dissolving said
donepezil product in a third solvent to make a second reaction mixture; and isolating
from said second reaction mixture a donepezil polymorph.The said isolating step
comprises mixing said second reaction mixture with an anti-solvent; whereby said

donepezil polymorph precipitates from said second reaction.

The powder X-ray diffraction pattern of oxalate form I crystals is shown in Fig. 1.
The infrared absorption spectrum for the same polymorphic form, as recorded in

potassium bromide, is shown in Fig. 4.
The powder X-ray diffraction pattern of oxalate form II crystals is shown in Fig. 2.

The infrared absorption spectrum for the same polymorphic form, as recorded in

potassium bromide, is shown in Fig. 5.

The powder X-ray diffraction pattern of oxalate form III crystals is shown in Fig. 3.




t he novel oxal ate salt of Donepezil or its polynorphic formis also

envi saged_as part of this invention. A nmethod of treating Senile denentia
of Al zheiGhA'1804W@ase, the nethod cofdprising adninistering to a warm

bl ooded ani mal an effective anount of a product-by-process conposition of

matter conprising novel oxalate salt of Donepezil or its polynorphic forns
is also envisaged as part of this invention. Detailed Description: The

conmpound e o] | et hyI
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been di spotassied Hrdvaidecsshowndh Fig) 6.can be forned into a novel oxal at e salt.
The novel salt can be prepared by an efficient, econom c and reproducible

process and GNA 1004 WD 4 particularly suited to | arge-scal e prepar ation.
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oxal at e, thikislentisre char acterl zed by powder X-ray diffraction and / or
i nfrared absorption peaks. recorded in potassium brom de. Pol ynorphic
crystals of conpound (R) oxal ate are hereafter referred as Oxalate form
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Detailed Description:

The compound Donepezil, {(1-benzyl-4-[(5,6-dimethoxy-1-indanone)-2-yl] methyl

piperidine}, hereinafter is referred as Compound R.

H,CO.
H,CO : |; < \} ]
o)
Compound (R)

It has been discovered that compound (R) can be formed into a novel oxalate salt. The

novel salt can be prepared by an efficient, economic and reproducible process and



especially in bul k form such form having good flow properties, especially
good buI% flow properties. The invention al so provides a process for the
preparat i dpP0¢ oxal ate, in which %

benzyl - 4-[ (5, 6-di met hoxy-1 -i ndanone) -2-yl] nethyl piperidine (conpound R)
is preferably dispersed or dissolved in a suitable solvent and reacted
with oxalic acid; and thereafter the oxalate fornmed is recovered by

filtrati oBeticHlasl z' Judtbl % P&é&%‘le br%gé’ﬂau@ﬁ kﬁﬂ:%xalaft@ Cale 1A forP SQPRHBmEyO! . or a

hydr ocabon, suc t ol uene, tone, such as acetone, an ester, such as
et hyl acemsnahle Bmla@ehiealesxhattm&sutlciabpnoaes,%dlgcahdlfatmulamm trile such as

acetonitrile, a hal ogenated hydrocarbon such as dichl oronet hane. GNA 1004
WO 5 The concentration of conpound (R) is preferably in the range of from3

to 25 % vk Paésent 1n‘(f@ht‘1’<5fi3alsm?él§teﬁ)rt@ﬁﬁé@ﬁbyel'ﬁ%l}trﬂ@rphﬁnﬁﬁnﬁ’f(l fir @8 firy 6F 20 %
The concentration of oxalic acid solution’is preferably in the range of

from3 t@@@pwb\exglme, /wlv@ln @mechat‘hetené@d:foycmw ruduay [dyifeation eddduer at

anbi ent t & ?c;]atgso & a o?i vat d Ien%rera‘%ure al t hough any conveni ent
t emper ature tha f)prowpg ThE ? %?8‘“6} qheee may be enployed. A
preferred tenperature is in the range of about 20 to about 120C, such as

40C to 90C, or nore preferably about 70C. X-ray powder diffraction pattern
has beenPebiagrabig wystas of coppawrb(R)prakae amderealies rofgrrgd agiCralaie fomet er

equ!ppedgwa?gﬂa%$&%5hﬁﬁ%ﬁgﬂmﬂﬁg q%pény5|ng Copper K (_ = 1.5406 A

radiatio scann range 2-50 0 (theta) at scanning speed of
2lmn. Brief descriptlon of the draw ngs Flg 1 shows a povvder X-ray

dlffractlgn pattern for Oxalate faorm (1) stal s. 0 shows powder
X-ray di flftf g&elpisPrpvidess mettyie nowa iathe lraag@rp from 170,fe t1§ <, “sueh a5 1754

180° C, for Oxalate form (I), Oxalate form (II); a melting point in the range of from 95
to 96°C for Oxalate form (III).

The present invention encompasses the oxalate salts isolated in a purified form.

Also, the invention provides the oxalate salts in a pharmaceutically acceptable form,
especially in bulk form; such form having good flow properties, especially good bulk

flow properties.

The invention also provides a process for the preparation of the oxalate, in which 1-
benzyl-4-[(5,6-dimethoxy-1-indanone)-2-yl] methyl piperidine (compound R) is
preferably dispersed or dissolved in a suitable solvent and reacted with oxalic acid; and

thereafter the oxalate formed is recovered by filtration.

A suitable solvent is an alkanol, for example propan-2-ol, or a hydrocabon, such as
toluene, a ketone, such as acetone, an ester, such as ethyl acetate, an ether such as
tetrahydrofuran, a nitrile such as acetonitrile, a halogenated hydrocarbon such as

dichloromethane.




Fig. 3 shows a powder. X-ray diffraction pattern for Oxalate form (111)
crystals. gi 8 4 shows an infrared absorption spectrumfor Oxalate form
() crysl(%{‘lI 1 04};%0_ 5 shows an infrared absorption spectrum for Oxal ate
form(ll1) crystals. Fig. 6 shows an infrared absorption spectrum for
Oxal ate form (I111) crystals. Oxalate form (1) crystals The powder X-ray
diffraction pattern of oxalate form| crystals is shown in Fig. 1. The
infrared i ] i ded in
'I%@%@ﬁ&htr%rﬁ&e&iﬁh mﬁ@ g@zgﬁ%agg%g&%eg ﬁ%irxna 19 25% Wés

pot assi um brom de, is shown in ate form(l1)

cryst al s/ Yaknpowmiee preferaplydi fhe moge ofi fipat § 6r 20 86. Tealoatentfatomof bxalicyst al s
is shown in Fg. 2. The.infrared absarption ect.rum for the sane
pol ynor pﬁflré 5P ié‘%ﬂfl lsa%regéacb& H’etge fﬂjgeﬁ’i&?gbé gmaz oovig/ Vlog‘m@ﬁhom in Fig. 5.

Oxal ate form (I11) crystals The powder X-ray diffraction pattern of oxal ate
formlll crystals is shown in Fig. 3. The infrared absorption spectrumfor
t he sare Thelrgastepis usualbr earried ovteat embesat temperature s ptan dewiediempesterbown i n

Fig. 6. designations of x-ray diffracti.on angl es -ray intensities and
i ar e ‘{48 ofiR Sh o etk tutt Ingl HRHES AR iirel Rfub b Deher o
di scl osedmpldyetl harRéfered tadiRnsert ik on 1RNGAFISHoat 2RISR 1207, Qudlat el y
0. 3 about each stated value. Thus, for exanple, the term"IR values ... as

f ol | ows; 44¥7rtoP0° Gger moreqgofembly abqua@i{ded t o enconpass IR val ues of a
range of from406.7 to 407.3; and a range of from 466.4 to 467.0; and a
range of from499.2 to 499.8. Simlarly, claimterns incorporating

par anmet eXsrayi pdwadelr rdaffedtiby phtiernFiag bees obintdton PRI-AdvaRe Brel@dAXEY i n
physi cal characterjstics; a .varjation of approxinmately 0.3 about each
val ue al Siﬁémfuppé dégfa{gmggrs eqyiBngd withesgimtillation detector using Copper K_ (_ =

1.5406 A) radiation with scanning range between 2-50 0 (theta) at scanning speed of

2°/min.

Brief description of the drawings:

Fig. 1 shows a powder X-ray diffraction pattern for Oxalate form (I) crystals.
Fig. 2 shows a powder X-ray diffraction pattern for Oxalate form (II) crystals.
Fig. 3 shows a powder X-ray diffraction pattern for Oxalate form (III) crystals.
Fig. 4 shows an infrared absorption spectrum for Oxalate form (I) crystals.
Fig. 5 shows an infrared absorption spectrum for Oxalate form (II) crystals.

Fig. 6 shows an infrared absorption spectrum for Oxalate form (III) crystals.

Oxalate form (I) crystals
The powder X-ray diffraction pattern of oxalate form I crystals is shown in Fig. 1.
The infrared absorption spectrum for the same polymorphic form, as recorded in

potassium bromide, is shown in Fig. 4.




Figure is to be expected. Detail processes for preparing the novel oxal ate
salts ar '%%ﬁ ow, where in, Don%PeziI base is prepared by a process
as descri R4 6, 649, 765 Bl; this ® docunment is incorporated here by
reference. In a preferred enbodi nent, Donepezil oxalate is nmade by a
process which conprises: (a) dissolving donepezil base in a first sol vent
to make a first solution; (b) dissolving oxalic acid in a second solvent to
make a sep@nfe fo?mUYIl) @Rjstd@NA 1004 WO 7 (c) conbining said first solution and
sai d second solution to make a reaction mxture; and (d) isolating from
said reaction mxture a donepezil Oxalate. The said first solvent is ethyl

: ' I [ d h isting: of
et one, ThPBRRRkE SR AMndniERbm T SRR 4l (LT I R S ey sl °

evapor at iThg in@dated hbsdiptisH Vudtrua forSthieCsaBRC A NFRpIiE Form,T BE rédirdedoirOCess
further conprising; (e dISSQ|VIng sai d donepezil product in a third

sol vent tetasgre omideplsshpwadd Figndni xture; and (f) isolating fromsaid
second reaction mxture a donepezil polynorph. The said third solvent is

selected#%&@%%ggﬁﬁ@ﬁgﬁ%ﬁggnsisting of . water, nmethanol and ethanol. The

said thi es nethanol and said isolating step conprises
evaporating said third solvent fromsaid second reaction m xture. The said
i solating step conprises mxing said second reaction mxture with an anti -
sol vent ; Te@ewdyr Xapy dfbaetipasaftemafypralahiopn ddicaystals sshewnin Eigi 3 second
react i on I 3R 0.ANLL G OLYERNN Fors BBk IR ARG SRR SRSk L9 Of
i ethyl ether, - ' Sopt opy
potassium bromide, is shown in Fig. 6.

The designations of x-ray diffraction angles, x-ray intensities and infrared (“IR”) wave
values are approximate; the numerical values here disclosed are therefore intended to
encompass a range of approximately + 0.3 about each stated value. Thus, for example,
the term “IR values ... as follows; 407.0, 466.7, 499.5” is intended to encompass IR
values of a range of from 406.7 to 407.3; and a range of from 466.4 to 467.0; and a
range of from 499.2 to 499.8. Similarly, claim terms incorporating parameters
illustrated by the Figures do not require exact equality in physical characteristics; a
variation of approximately = 0.3 about each value along the parameters shown in each

Figure is to be expected.

~ Detail processes for preparing the novel oxalate salts are given below, where in,
Donepezil base is prepared by a process as described in US 6,649,765 B1; this

document is incorporated here by reference.

In a preferred embodiment, Donepezil oxalate is made by a process which comprises:
(a) dissolving donepezil base in a first solvent to make a first solution;

(b) dissolving oxalic acid in a second solvent to make a second solution;




et her, acetone, propan-2-ol, n-hexane, and toluene. The said third sol vent
is sel eck&d fh@ e group consisting.of. dinmethyl formam de and

di chl oro “hal . 1004 WO 8 The sai‘d third sol vent conprises dinethyl
formam de and said isolating step conprises evaporating said third sol vent
fromsaid second reaction mxture. The said isolating step conprises:

m Xi ng said second reaction mxture with an anti- solvent; whereby said
donepezi (c)p@mbibing Raidr el fili@deend §0dssdnd s6REBA G HRARE hireibtiohhRixtakd
anti-solvent is selected fromthe group consisting of. toluene and et hyl
acet ate. e said third sol vent conprises nethanol and is held at a

t enper at . . idisolating step conprises
evapor at ?ﬁgsﬁé?ﬁﬁ%ﬁ%ﬂé%g&@ﬁt“ﬁ?ﬁ%&gg‘?e ’emggg%l% "“reaction m xture. The said
reaction mxture is held at a tenperature of about 25 C and said isolating
step conprises, evaporating said third solvent fromsaid second reaction

m xture. s desiselvem) 1o Gihy] #getalen Exanpl es. The Exanples first teach

vari ous nethods to prepare donezepil oxal ate. The Exanpl es then teach

vari ous ways to process donezepil oxalate to make each of the three

pol ynor pfhe séidrsagondfsolvient islselected feoni Tehdreuméonsistng esftagétoherpropene2xalpl es
whi ch foll ow hel ow. Preparing donezepil oxal ate: Exanple 1. Process for
prepari n@n‘%Bﬁg‘ﬁE'%]H oxal ate by addition of oxalic acid in acetone to
Donepezil base in ethyl acetate. Exanple 2: Process for preparing Donepezil
oxal ate by addition of oxalic acid in Propan-2-ol to Donepezil base in

et hyl acdhasad i@ingGep MM pRisExevapbmtiBy sdd ficst selvémrang saidaecong sBbeepezi |

oxal ate by addition of oxalic acid in

The said process further comprising; (e) dissolving said donepezil product in a third

solvent to make a second reaction mixture; and (f) isolating from said second reaction

mixture a donepezil polymorph.

The said third solvent is selected from the group consisting of: water, methanol and

ethanol.

The said third solvent comprises methanol and said isolating step comprises evaporating
said third solvent from said second reaction mixture.
The said isolating step comprises mixing said second reaction mixture with an anti-

solvent; whereby said donepezil polymorph precipitates from said second reaction.

The said anti-solvent is selected from the group consisting of: diethyl ether, di-isopropyl

ether, acetone, propan-2-ol, n-hexane, and toluene.

The said third solvent is selected from the group consisting of: dimethyl formamide and

dichloromethane.




met hanol to Donepezil base in ethyl acetate. Mdifying donezepil oxalate to
make pol ynorph oxalate form (1) crystals Exanple 4: Di ssol ving Donepezil
oxal ate KNMIPRANGP, fol | owed by addi i on of Diet hyl ether. Exanple 5:

Di ssol ving Donepezil oxalate in Methanol, followed by addition of

Di i sopropyl ether. Exanple 6: Dissolving Donepezil oxalate in Ethanol,

foll owed by addition of Diisopropyl ether. Exanple 7: D ssolving Donepezil
oxal at e t I I | vi ng
R O T e e S S R LA L S
9: Di ssokvapugatidgrseijslethirtl solwehtaten sald@dmadméactlbmhﬁnuead by addition of

n- hexane. Exanple 10: D ssol ving Donepezil oxalate in Methanol and cooling
bel ow 10 C. Exanple 11: Dissolving Donepezil oxalate in Methanol, followed
by addi t a8 sefd 1-591|ati§@‘§tep'-:e>€)%{ﬂ? s8s: IRixind $3@k¥ioRg r%ﬁ%ixﬁr@%ﬁhﬁ&@ ahtit Water,
foll owed by addition of ° Acetonitrile. GNA 1004 WO 10 Exanple 13:

Di ssol vi selvenwpeteby saisg dpaenszil polyetorpthprdeipitatenfromf said speentl tggctivadi t i on of

di i sopropyl ether. The above- nentioned Exanpl es teach that the donepezil
oxal ate salt is dissolved in the respective solvents by heating at 40 to
60 C. Modiht ¥hidant6R2E0k kelextad b the gtk oRQSHHETPIbLKa hAd ethDdcatald. | )
crystals : Exanple 14: Dissolving Donepezil oxalate in D chloronethane,

foll owed by addition of toluene. Exanple 15: Dissolving Donepezil oxal ate

in Dimet hyl ;89 moqsen?’ gmﬁggés'rr?gha%%i 2 is held ata temperature of about 40 °C to

about 60 °C, and said isolating step comprises evaporating said third solvent from said

second reaction mixture.

The said reaction mixture is held at a temperature of about 25 °C and said isolating step

comprises evaporating said third solvent from said second reaction mixture.

- We discuss below eighteen Examples. The Examples first teach various methods to
prepare donezepil oxalate. The Examples then teach various ways to process donezepil
oxalate to make each of the three polymorphic forms of it. Here is a “Table of

Contents” for the Examples which follow below:

Preparing donezepil oxalate:

Example 1: Process for preparing Donepezil oxalate by addition of oxalic acid in

acetone to Donepezil base in ethyl acetate.

Example 2: Process for preparing Donepezil oxalate by addition of oxalic acid in

Propan-2-ol to Donepezil base in ethyl acetate.




10 C. Exanple 16: Dissol ving Donepezil oxal ate in D chloronethane, followed
by addit%gb g;(gyl acetate. The ab%ve ment i oned Exanpl es teach that the
donepezi i alt is dissolved i the respective solvents by heating
at 40 to 60 C. Modifying donezepil oxalate to nmake poll norph oxal ate form
(I'11) crystals : Exanple 17: Dissol ving Donepezil oxalate in water and kept
at roomtenperature (RT) for 72 hrs. Exanple 18: Di ssol ving Donepezil

oxal at e ERaMplhanPlocesy &ir prepirine DeBBpeAl oxdlatt Yy dditibh Df okABc AbRVEr

menti oned Exanpl es teach that the donepezil oxalate salt is dissolved in

r espect i Wethasplioddenepgzihkase imethgkacete. 0 60 C. GNA 1004 WO 11 The oxal ate
form(l) polynorphic formis identifiable by a characteristic powder X-ray
diffraction. These peaks in the powder X-ray diffraction pattern are
roughly agodifyfingodenezdpil xR fof halas podvméyphilogalafet fors i ¥réAl200) (1/1 0)
1.5.9217.0 2.8.4773.4 3.10.3013.8 4.11.043.0 5.11.89100.0 6.13.073.5

7.13.7414.0
Example 4: Dissolving Donepezil oxalate in Methanol, followed by addition of Diethyl

ether.

Example 5: Dissolving Donepezil oxalate in Methanol, followed by addition of
Diisopropyl ether.

Example 6: Dissolving Donepezil oxalate in Ethanol, followed by addition of
Diisopropyl ether.

Example 7: Dissolving Donepezil oxalate in Acetone, followed by addition of water.
Example 8:Dissolving Donepezil oxalate in Water, followed by addition of propan-2-ol.
Example 9: Dissolving Donepezil oxalate in Ethanol, followed by addition of n-hexane.
Example 10: Dissolving Donepezil oxalate in Methanol and cooling below 10° C.

Example 11: Dissolving Donepezil oxalate in Methanol, followed by addition of

Toluene.

Example 12: Dissolving Donepezil oxalate in water, followed by addition of

Acetonitrile.




8.14.1713.2 9.15.004.4 10.15.9414.1 11.16.8821.2 12.17.2514.6 13.17.677.3
14. 18. 16@\]‘18 é% 905.3 16.19.409.9 17.19.6713.5 18.20.775.2 19.21.297.8
20. 22. 0257 D 1994 02313, 4 22. 23. 6321. £023. 23. 9824. 7 24.24.796.5 25.26. 267. 9
26.26.5511.3 27.27.704.8 28.28.436.5 29.29.035.6 30.32.013.3 31.33.354.1
32.34.535.3

Example 13: Dissolving Donepezil oxalate in Tetrahydrofuran, followed by addition of

diisopropyl ether.

The above- mentioned Examples teach that the donepezil oxalate salt is dissolved in the

respective solvents by heating at 40 to 60°C.

Modifyving donezepil oxalate to make polymorph oxalate form (II) crystals :

Example 14: Dissolving Donepezil oxalate in Dichloromethane, followed by addition of

toluene.

Example 15: Dissolving Donepezil oxalate in Dimethyl formamide and cooling below
10° C.

Example 16: Dissolving Donepezil oxalate in Dichloromethane, followed by addition of
Ethyl acetate.

The above mentioned Examples teach that the donepezil oxalate salt is dissolved in the

respective solvents by heating at 40 to 60°C.

Modifying donezepil oxalate to make polymorph oxalate form (III) crystals :

Example 17: Dissolving Donepezil oxalate in water and kept at room temperature (RT)
for 72 hrs.

Example 18: Dissolving Donepezil oxalate in Methanol-water mixture kept at RT for 72
hrs.

The above- mentioned Examples teach that the donepezil oxalate salt is dissolved in

respective solvents by heating at 40 to 60° C.



33.36.553.0 34.37.313.7 35.41.353.9 GNA 1004 WO 12 For the sane pol ynor ph,
t he wave I cm') of infrared absorption spectra recorded in

pot assi uMﬁﬁP%&g%re approxi mately aslfollows: 3010.7, 2931.6, 2842.09,
2540.1, 2362.6, 2335.6, 1695.3, 1596.9, 1498.6, 1460.0, 1363.6, 1313.4,
1265.2, 1218.9, 1191.9, 1116.7, 1035.7, 1008.7, 931.6, 852.5, 812.0,
759.9, 707.8, 599.8, 559.3,499.5, 466.7 and 407.0. The oxalate form (I1)
pol ynmorphic formis identifiable by a characteristic powder X-ray

di ffract g xdiBe ' i f L..Qf KA.Ar e

appr oxi mat e|0§/( as%&%ﬁﬁﬁw $MSW$ éeﬁfl%@% bgr?g{h%%l%{nethgprl\%?%&e&)?ﬁa&) (1110)
1. 10. 264 38f@ctihnl TheseZ 8k Hin3hd Rovedet X -RayAdififacHdib ptberd afbdoB8dIaP a8fdlows: 50636. 1
7.16.21916.5 8.16.79015.2 9.17.4981.9 10.17.9799.2

Sr. No | Diffraction Angle | Intensity %
269 (/o)
1. |5.92 17.0
2. [ 847 73.4
3. 110.30 13.8
4. [11.04 3.0
5. | 11.89 100.0
6. |13.07 3.5
7. |13.74 14.0
8. |14.17 13.2
9. |115.00 4.4
10.]15.94 14.1
11.]16.88 21.2
12.117.25 14.6
13.]17.67 7.3
14.] 18.16 13.9
15.118.90 5.3
16.| 19.40 9.9
17.]119.67 13.5
18. 1 20.77 5.2
19.]21.29 7.8
20.]22.02 57.0
21.123.23 134
22.123.63 21.5
23.123.98 24.7
24.124.79 6.5
25.126.26 7.9
26.126.55 11.3
27.127.70 4.8
28.]28.43 6.5
29.129.03 5.6
30. | 32.01 3.3
31.133.35 4.1
32.]34.53 5.3
33.]136.55 3.0
34.137.31 3.7
35.141.35 3.9




11.18.40214.0 12.19.21415.0 13.19.9538.0 14.20.47122.2 15.21.0472.5
16. 21. 652%‘% éé‘l %19929. 0 18.22.86019.9 19.23.68117.9 20.24.12312.5
21. 24. 95484 1894 Y0 2823 5 23 25. 9513, 8224, 26. 55215. 4 25.27.09712. 0 GNA 1004
WD 13 26.28.6914.9 27.29.7917.0 28.30.1866.4 29.31.2836.9 30.32.4024.8
31.34.8925.7 32.35.4463.5 33.43.3293.2

For the same polymorph, the wave numbers (cm) of infrared absorption spectra

recorded in potassium bromide are approximately as follows:

3010.7, 2931.6, 2842.9, 2540.1, 2362.6, 2335.6, 1695.3, 1596.9, 1498.6, 1460.0,

1363.6, 1313.4, 1265.2, 1218.9, 1191.9, 1116.7, 1035.7, 1008.7, 931.6, 852.5, 812.0,

759.9, 707.8, 599.8, 559.3,499.5, 466.7 and 407.0.

The oxalate form (II) polymorphic form is identifiable by a characteristic powder X-ray
diffraction. These peaks in the powder X-ray diffraction pattern are approximately as

follows:

Sr. No | Diffraction Angle | Intensity %
209 (I/10)
1. 10.264 13.6
2. 11.872 10.5
3. 12.634 3.2
4. 13.515 100
5. 14.815 9.8
6. 15.506 36.1
7. 16.219 16.5
8. 16.790 15.2
9. 17.498 1.9
10. 17.979 9.2
11. 18.402 14.0
12. 19.214 15.0
13. 19.953 8.0
14. 20471 222
15. 21.047 2.5
16. 21.656 5.2
17. 22.199 29.0
18. 22.860 19.9
19. 23.681 17.9
20. 24.123 12.5
21. 24.954 5.6
22. 25.282 3.5
23. 25.951 3.3
24. 26.552 154
25. 27.097 12.0




For the same pol ynorph, the wave nunbers (cm') of infrared absorption
spectra recorded in potassiumbrom de are approximately as follows: 418.5,
439.7, 4%9NH 1006WQ@ 559 3, 588.2, 66933, 704.0, 719.4, 754.1, 806. 2,
862.1, 941.2, 1012.6, 1037.6, 1066.6, 1120.6, 1151.4, 1188.1, 1220.9,
1249. 8, 1265.2, 1315.4, 1361.7, 1386.7, 1404.1, 1421.4, 1438.8, 1454. 2,
1469.7, 1502.4, 1554.5, 1591.2, 1631.7, 1693.4, 2327.9, 2360.7, 2542.0,
2839.0, 2929.7, and BOIGTT Thezg%i ate forhng(i ) polynorphic formis
identifiable by a chat a:z:v'cl S izp'ﬂtfwdcr X—tay—diifffracti on. These peaks in
t he powder X-ray diff+ra€tHet ttern—are—approxifately as follows: Sr.
NoDi ffracti on Angle |ntedsjty ;3!10(19‘360 Y (/] n§‘41 6./96831.5 2.9.93919.0
3.10. 45410.2 4.11.03R11.28-5 1331488 4 6/13.6903. 6 7. 15. 788100 8. 16. 6685. 6
9.18.3144.5 10.19. 65[17. 80111. 19.339W3. 0 12. 214.84423. 6

31. 34.892 5.7
32. 35.446 3.5
33. 43.329 32

For the same polymorph, the wave numbers (cm) of infrared absorption spectra
recorded in potassium bromide are approximately as follows:

418.5, 439.7, 459.0, 497.6, 559.3, 588.2, 669.3, 704.0, 719.4, 754.1, 806.2, 862.1,
941.2,1012.6, 1037.6, 1066.6, 1120.6, 1151.4, 1188.1, 1220.9, 1249.8, 1265.2, 1315 .4,
1361.7, 1386.7, 1404.1, 1421.4, 1438.8, 1454.2, 1469.7, 1502.4, 1554.5, 1591.2,
1631.7,1693.4, 2327.9, 2360.7, 2542.0, 2839.0, 2929.7, and 3010.7.

The Oxalate form (IIT) polymorphic form is identifiable by a characteristic powder X-

ray

diffraction. These peaks in the powder X-ray diffraction pattern are approximately as

follows:

Sr. No | Diffraction Angle | Intensity %
269 (1/10)
1. [6.968 31.5
2. 19.939 19.0
3. 110.454 10.2
4. |11.032 11.8
5. [13.104 8.4
6. | 13.970 3.6
7. | 15.788 100
8. |16.668 5.6
9. |18.314 4.5
10.] 19.651 7.8
11.119.994 6.0
12.]21.644 23.6




GNA 1004 WO 14 13.21.99228.5 14.22.70210.0 15.23.31228.6 16.24.26625.8
17.24.97§§¢g §§4 92616. 3 19. 26.78814.5 20.28.2163.8 21.28.77916. 2
22.29. 26842 1944 ¥ 1013. 5 24.30. 7414. 3425. 31. 9777. 5 26. 35. 2403. 2
27.36.2744.8 28.40. 2224. 4 For the sane pol ynorph, the wave nunbers (cm')
of infrared absorption spectra recorded in potassium brom de are
approximately as follows: 405, 432, 445.5, 470.6, 503.4, 561.2, 588.2,

607.5, 650, 705.9, 756,[ 76935,5178%. U, B8UU. 4,5 8216, 864.1, 900.7, 923.8,
947.0, 968.2, 989.4, 10104, TH3376, 10664, 0781 1118. 6,
1126. 4, 1157. 2, 1220. 9, 1267 251;}3%1;, 13192 75 4-1406. 0, 1438. 8, 1458. 1,
1498. 6, 1602. 7, 1670. 2, 17105027249 # 2422 4 _2=AP g 2534 9 2742. 6, 2839. 0,
2925.8, 2950.9, 3004.9,| 3380 | 236 4 and 3298 9

17.] 24.978 35

18.]25.926 16.3

19.]26.788 145

20.]28.216 3.8

21.128.779 162

22.129.268 42

23.130.101 35

24.]30.741 43

25.131.977 75

26.]35.240 32

27.136.274 4.8

28.140.222 4.4

For the same polymorph, the wave numbers (cm") of infrared absorption spectra
recorded in potassium bromide are approximately as follows:

405, 432, 445.5, 470.6, 503.4, 561.2, 588.2, 607.5, 650, 705.9, 756, 769.5, 785.0, 800.4,
821.6, 864.1, 900.7, 923.8, 947.0, 968.2, 989.4, 1010.6, 1039.6, 1066.6, 1078.1, 1118.6,
1126.4, 1157.2, 1220.9, 1267.1, 1290.3, 1319.2, 1367.4, 1406.0, 1438.8, 1458.1,
1498.6, 1602.7, 1670.2, 1705.0, 1724.2, 2422.4, 2547.8, 2624.9, 2742.6, 2839.0,
2925.8, 2950.9, 3004.9, 3300, 3369.4, and 3571.9.

Examples

Examples 1 to 3: Production of donepezil oxalate.

Examples 4 to 13: Production of Polymorphic crystals of Oxalate form (I).
Examples 14 to 16: Production of Polymorphic crystals of Oxalate form (II).
Examples 17 to 18 Production of Polymorphic crystals of Oxalate form (III).




Exanpl es Exanples 1 to 3: Production of donepezil oxalate. Exanples 4 to
13: Prodt@{[i Oﬁ gf Pol ymor phic crystals_of Oxalate form (1). Exanples 14 to
16: Pr od &Y dR0BWVRol ynor phi ¢ crystalé of Oxalate form(l1). Exanples 17
to 18 Production of Polynorphic crystals of Oxalate form (I111). GNA 1004 WO
15 The present invention will now be described in nore detail with
reference to the followng exanples. It is needless to say that the

techni calTiRCORERTintdiRiRr #ALAbw bé‘ﬂ@&"rib@ﬂ 1h5m5'1%t détél'in\ﬁ'l?dj rdfBrehBesS txanpl es.
Exanple 1 To Donepezil base (obtained after benzylation; benzylation is

known i n follewingt exaamples.slt is awgllesbie say ghat tHS teclﬁld,@a,lmape (fChgmpeesent n et hyl
acetate (1200 m% Wﬁ %ge% hoxal i C CI d (5 gnms dissolved in 100 nl acetone)
slow y V\A?Y‘?ng?]il 519 S‘ml & FIese B AR ?F the reaction namss was concentrated in
vacuum The solid separated was filtered and washed with acetone and dried

at 60C afforded the t|tIe compound with a yield of 12 gnms (90.2% and
mel ting g&ample16-77 ' C. Exanple 2 To Donepezil base (obtained after

benzyl at i et.h cet added o aC| d (5
gns di SS(;I?) ve%Igep ﬁzgggse)nqolb%ﬁ%e a%{eﬁ%gﬁy 8\7\%@“@/@%@3‘? f‘?‘? 9ffa[na Audi tion
t he reactiupht BRYSe. WIS COINCEISY (1 @fs.) ih eﬂag,qwuahtew@o 19) Wik ﬁﬁ@@bﬂilﬁchcws
filtered and washed with acetone and dried at 60C afforded the title

conpound (higm# disspleadginof00 m acetope siadly owith stidinge Pien gdgigpn thel ractrgr

Ex I t hyl
rootate (0 R OHEGta BERG AR IRE o bETaER A B ar Nl i 1 1Y
Met hanol )acstbml\:hxyd Widdatsd0® I dffigdedMhke@itle compound with a yield of 12 gms (90.2%)

and melting point 176-77 °C.

Example 2

To Donepezil base (obtained after benzylation) (10 gms.) in ethyl acetate (200 ml) was
added oxalic acid (5 gms dissolved in 100 ml propan-2-ol) slowly with stirring. After
addition the reaction mass was concentrated in vacuum. The solid separated was filtered
and washed with acetone and dried at 60° C afforded the title compound with a yield of
12.5 gms (96.9%) and melting point 176-78°C

Example 3

To Donepezil base (obtained after benzylation ) (10 gms.) in ethyl acetate (200 ml) was
added oxalic acid (5 gms dissolved in 100 ml Methanol) slowly with stirring. After
addition the reaction mass was concentrated in vacuum. To the residue was added 50 ml
propan-2-ol.The solid separated was filtered and washed with propan-2-ol and dried at
70° C afforded the title compound with a yield of 12 gms, 90.2%.

Example 4
Donepezil oxalate (any form) 5 gms was dissolved in Methanol 50 ml under heating at

50°C. Under stirring, at room temperature 50 ml diethyl ether was added. Stirring was



addition the reaction mass was concentrated in vacuum To the residue was
added 50($I ﬁrggﬁz[in- 2-0l.The solid separated was filtered and washed with
pr opan- 2- Ad984d¥Ped at 70 C affordéfl the title conmpound with a yield of
12 gns, 90.2% Exanple 4 Donepezil oxalate (any form) 5 gns was dissol ved
in Methanol 50 ml under heating at 50C. Under stirring, at room
tenperature 50 m diethyl ether was added. Stirring was GNA 1004 WO 16

cont i nuetoh@huciNOY hdl Serlthe sSERMAH bPMhe UrystdlS BVt oF thElchistad hgn of the
crystals and drying at 60C afforded the t|¥le conpound wth a yield of 4.5

gms  (90%drying athe0G affordeditimt titly Ferg@ndExidnp lyeeld oDb.0 e (90%9 al anadtifgany
form 5 %rgs t\ﬁzggi, solved in Methanol 50 ml under heating at 50 C. Under
stirring, ( enperature 50 m diisopropyl ether was added. Stirring
~was continued for 1 hour after the separation of the crystals. Filtration
of the crystals and drying at 60 C afforded the title conpound with a
yi el d of Exampled (80% and nmelting point 177-78C. Exanpl e 6 Donepezil

oxal ate (; ns s, di ssol ved i t.h 5 under, heating at
50¢. - UnaToRéptAf eiite S%, 48 ehiiet ipss sk i FAGhardl ol EEY 1ERE A0
Stirring 50a6. Unged dtittied dt @6ordk thiapdra@id S0 ndl gsSsRow athed wasfadtbe Stidisd al s.
Filtration of the crystals and drying at 60C afforded the title conpound

with a yivéesgostinuedfogishqugadier thecseppiatipmgf thsoirpstals 7Biltrgon ehdhesrystals

Do il . i ssolved._ i 0

Cenper at (o B GusEY, R0rmLa Wi MBRRURP Saylol 1L Y il (Foufhnd P10 s
cont i nuedndltiig oiholF7-78°C.

Example 6

Donepezil oxalate (any form) 5 gms was dissolved in Ethanol 50 ml under heating at
50°C. Under stirring, at room temperature 50 ml diethyl ether was added. Stirring was
continued for 1 hour after the separation of the crystals. Filtration of the crystals and
drying at 60° C afforded the title compound with a yield of 4.2 gms (84%) and melting
point 176-78°C.

Example 7

Donepezil oxalate (any form) 5 gms was dissolved in water 50 ml at room temperature.
Under stirring, at 50°C 100 ml acetone was added. Stirring was continued for 1 hour
after the separation of the crystals. Filtration of the crystals and drying at 60° C afforded
the title compound with a yield of 4.1 gms (82%) and melting point 177-78° C.

Example 8
Donepezil oxalate (any form) 5 gms was dissolved in water 50 ml at room temperature.
Under stirring, at 50°C 100 ml propan-2-ol was added. Stirring was continued for 2

hour after the separation of the crystals at 15°C. Filtration of the crystals and drying at



after the separ
at 60C afforded

ation of the crystals. Filtration of the crystals and drying
the title compound with a yield of 4.1 gns (82% and

mel ting W@thQ%WQ8C. Exanpl e 8 Doneb%zil oxal ate (any forn) 5 gns was
di ssolved in water 50 m at roomtenperature. Under stirring, at 50C 100

m propan- 2- ol
separation of t

was added. Stirring was continued for 2 hour after the
he crystals at 15C. Filtration of the crystals and drying at

GNA 1004 6 htoRAG 1Rl fite %&@g v&cih} AEglae%{ﬂg@& Behs\thIN) Q}&’&@l'tﬂg‘[f%h{(ﬂ' 166.91T8

(92% and nelti
gns was dB%¥Sol v
at 50 C50 mM n
t he separation

60C af f op@aghplé
point 177- 788.

i n met halsnepFilpxalated@ny heayiSrgmawas &iglvegtinethiangl Was

ng poi nt 9 Donepezi | oxal any form 5

ed in ethanol 50 ml under heating at 50 C. Under stirring,

- hexane was added. Stirring was continued for 1 hour after

of the crystals. Filtration of the crystals and drying at

be title conmpound with a yield of 4.4 gns (88% and nelting

Exanpl e 10 Donepezil oxal ate (any forn} 5 gns was di ssol ved
wsler heating at 89° 1 hour

with gra coql i.ng. Jrrhn s further, continued for. 1 ur.after the
Sopar ot 55 CrPEskifie e Sl € Sh iSkahe b e SRR doflindedtpt] pBUE Y o1 AT
and dryi agemthe 66araionfdiedcryfiels! FiltRioaQTHRUIstils ahd arih@httb00T Afdddains

(80% and nelting point 177-78 C. | e 11 Donepezil oxalate (any form 5

C. Exa
gns was #hestitls ge@peundmsitha pisid W-ﬁgmrqg%%) precbinelige aoint 397-@8° Gnder stirring,

at 50 C 100 m

gradual cooling
separ at i ®xampile
afforded_the ti

tol uene was added. Stirring was continued for 1 hour with
. Stirring was further continued for 1 hour after the

the crystals. Filtration of the crystals and drying at 60C
tl e conpound

Donepezil oxalate (any form) 5 gms was dissolved in methanol 25 ml under heating at

50°C. Stirring was continued for 1 hour with gradual cooling. Stirring was further

continued

for 1 hour after the separation of the crystals at room temperature. Filtration

of the crystals and drying at 60° C afforded the title compound with a yield of 4.0 gms
(80%) and melting point 177-78°C.

Example

11

Donepezil oxalate (any form) 5 gms was dissolved in methanol 50 ml under heating at

50°C. Under stirring, at 50°C 100 ml toluene was added. Stirring was continued for 1

hour with

gradual cooling. Stirring was further continued for 1 hour after the separation

of the crystals. Filtration of the crystals and drying at 60° C afforded the title compound
with a yield of 4.4 gms 5(88%) and melting point 177-78°C.

Example

12

Donepezil oxalate (any form) 5 gms was dissolved in water 50 ml at room temperature.

Under stirring, at 50° C 100 ml acetonitrile was added. Stirring was continued for 2 hour

with gradual cooling. Stirring was further continued for 1 hour after the separation of

the crystals. Filtration of the crystals and drying at 60° C afforded the title compound
with a yield of 4.0 gms (80%) and melting point 176-78°C.




with avyield of 4.4 gnms 5(88% and nelting point 177-78C. Exanple 12
Donepezi |l __oxal at}e}ééany form 5 gns was dissolved in water 50 nl at room
t enper at & stirring, at 50 Cl800 m acetonitrile was added.
Stirring was continued for 2 hour wth gradual cooling. Stirring was
further continued for 1 hour after the separation of the crystals.
Filtration of the crystals and drying at 60C afforded the title conpound
with a yield of 4.0 gns (80% and nelting point 176-78C. GNA1004WO 18
Exanpl e 13 Donepezil oxalate (any form 5 gns was dissolved in
tetrahydmhhuqﬂmlso m under heati ng at 50C. Under stirring, at 40C 100 m
diisopro er vvas d. Stirrin continu for 1 hour after the
separat i Peztlhlh%xaé?tﬁ goré‘l‘) %@@S ¥ T’firsé?lr"ﬁ l%ftetf%’é( dr‘?ﬁ"’%‘tgr wlggderyr yi ng
at 60C a 6 d

Tl Cing B 479 @%ﬁéfesﬂ%‘%%‘ 1SS0 a3 FEERRAL s TRt i
di ssol veavas momlmmdcfpor}rétohaaﬁeﬁthersbpa:mr of theatrystajs at 150 Filtratien of ther r i ng,

at 40C 100 to Yene ir.ring was . continued.f 1 after
the. sepaBEPn i TR 47D A aadthe bl PinPRin RER anjdarsLems M8 o' o
60C af f opa@ehelt ﬁtlle7cmprgound with a yield of 4.2 gns (86% and nelting
point 177-78C. arrpl e 15 Donepezil oxalate (any form 5 gnms was dissol ved
in dinethyl formam de 25 m under heating at 50C. Stirring was continued

for 1 ho X geh radual cooling. Stirring was further continued for 1 hour
after th 38}5’ r%r ion of the crystals at roomtenperature. Filtration of

the crystDanspéildoxhiste TenRfor60G aink araded]sdolhedt int dihlefmpabdi 59 i vadyd el d of
heating at 50°C. Under stirring, at 40°C 100 ml toluene was added. Stirring was
continued for 1 hour after the separation of the crystals. Filtration of the crystals and
drying at 60° C afforded the title compound with a yield of 4.2 gms (86%) and melting
point 177-78°C.

Example 15

Donepezil oxalate (any form) 5 gms was dissolved in dimethyl formamide 25 ml under
heating at 50°C. Stirring was continued for 1 hour with gradual cooling. Stirring was
further continued for 1 hour after the separation of the crystals at room temperature.
Filtration of the crystals and drying at 60° C afforded the title compound with a yield of
3.9 gms (78%) and melting point 176-78°C.

Example 16

Donepezil oxalate (any form) 5 gms was dissolved in dichloromethane 50 ml under
heating at 50° C. Under stirring, at 40°C 100 ml ethyl acetate was added. Stirring was
continued for 1 hour with gradual cooling. Stirring was further continued for 1 hour
after the separation of the crystals. Filtration of the crystals and drying at 60° C afforded
the title compound with a yield of 4.2 gms (86%) and melting point 176-78°C.



3.9 gns (78% and nelting point 176-78C. Exanple 16 Donepezil oxalate (any
form 5 was di ssol ved in dichloronethane 50 ml under heating at 50C.
Under st?}NAHQO 4 ¥040C 100 n et hyl at@tate was added. Stirri ng was
continued for 1 hour with gradual cooling. Stirring was further continued
for 1 hour after the separation of the crystals. Filtration of the
crystals and drying at 60C afforded the title conpound with a yield of 4.2
gns (86‘Vq§x§3ﬂ,]mti ng point 176-78C. GNA 1004 WO 19 Exanpl e 17 Donepezil
oxal ate (any form 5 gns was dissolved in water 60 m under heating at 50
C. The réxatperl oxabde @ay fkept S fows Wad dissslvatl ilRWateFioD tmlatridenhesftingae 58T yst al s

and dryi t 60C afforded t itle ngd w a yield f41 ms (82
o5 and’ mér APhgRAIR oS58 kepidSr g4 by adbiiafiatoR obd(taysiiepnd dhpre 1
Donepezi 5o %'fﬁ)tr&ed( ﬁexltfeoadﬂpo%nar%w@?ﬂum ¥ @fhs! (82 Wy hatl ﬁleﬁfn Qi 50 m
and 10 m et hanol under heatin C. The'reaction mass was kept for
72 hrs aP>SRI6‘E. W(aftatqootﬁnthZ%t{@}’dﬁE/btal s and drying at 60 C afforded the
title conpound with a yield of 4.0 gns (80 %9 and nelting point 95.5-96 C.
Wat er cont ent 1? 4% (By KF). G ven our teachings herein, one of skill in
the art WPMRI fﬁout undue experinentation be able to nake variations and
modi f i Ca‘l)o‘ﬂ@ﬁezﬂfoxﬁﬁﬁ‘e (faﬁ‘y' GH) G- enddas dibdIVER MBI RCHSFater BUTRI BB 1GRECI T C
exanpl es here, we intend the scope of our patent to be defined not by any
speci fi cnmtlmpl wifdsy heatiogiad 86 Grelhe, reptiontmyass was kepdo&ihuslag Rifs Filatian t hat i n

t he cl th d I t

than_onept P iF g Bl o G RoE hedie S8Po-893u b vt BEF 03884 T r om
the groupgo %yasd fileithy RintAs. @@@v@te@&ﬁ%m@@a%(@t@ﬁast one of the
enuner at ed conpounds, and

Given our teachings herein, one of skill in the art will without undue experimentation be
able to make variations and modifications of the forgoing. Thus, while we discuss
numerous specific examples here, we intend the scope of our patent to be defined not by

any specific example(s) provided here, but by the appended claims.

Note that in the claims, we use the word “a” to mean at least one (i.e., perhaps more
- than one). Thus, for example, the claim phrase, “a compound selected from the group
consisting of A, B and C” encompasses at least one of the enumerated compounds, and
also encompasses combinations of more than one of these enumerated compounds (e.g.,

A and C together).




al so enconpasses conbi nati ons of nore than one of these enunerated
conpounds e.%., A and C together). GNA 1004 WO 20 W Caim: 1. A
conpositﬁ@ﬁAd~0ﬁﬁY@er conpri si ng Donepg®zil oxalate. 2. The conposition of
matter of claim1l1, said conposition of matter in a physical form having a
physi cal characteristic selected fromthe group consisting of. a powder
X-ray diffraction pattern as shown in Figure 1; a powder X-ray diffraction
pattern ag.efigyy. in Figure 2; a powder X-ray diffraction pattern as shown
in Figure §; an Infrared absorption spectrumas shown in Figure 4; an

infrared .alsorption spectrum as.sho in Figure 5; and an infrared
absor pti dn érgiofﬁ’ﬁf‘é’g SirPRT i g pRepszil 9’.‘aq£\"ﬁe conmposi tion of matter of

claim 2, said physical form having a physical characteristic conprising: a
powder X-ray diffraction pattern as shown in Figure 1, and an infrared
“absor pt i @nThpeempesitiesoighaign of plafn dusaéd domposititmeofanatiso &i a phyisice! fommt t er  of

- claim 2, id physical .form havi a, physical characteristic.c rising: a
powderx g HVEER SRR OEY ISR ALRGHIAS fro SRLARL S A R eq

~ absor pt i ondiffpRebf PAKASE a8 RBOWIN INFiguul;Q fowder XIhE GETHASH bht@din @ st er of
claim?2, said physical formhaving a physical characteristic conprising: a
powder X- rigyFigymef 25 ppwAcp &t diff epstiom parienrasrhgwineinaligueendt aminfratedar ed
absorptio 0 in K.gure. 6, . A, CO sition. of made
by o br ocaLSAEGEA HAERyPACHD N TR 3 Soihandy FROBARY' PRt TSI, Van

to make a ihiFigire $Phdd drOiAfrareabsdthSGOipét en QX shdven BCFigules. @ second sol vent
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3. The composition of matter of claim 2, said physical form having a physical

characteristic comprising: a powder X-ray diffraction pattern as shown in Figure 1,

and an infrared absorption spectrum as shown in Figure 4.

4. The composition of matter of claim 2, said physical form having a physical
characteristic comprising: a powder X-ray diffraction pattern as shown in Figure 2,

and an infrared absorption spectrum as shown in Figure 5.

5. The composition of matter of claim 2, said physical form having a physical
characteristic comprising: a powder X-ray diffraction pattern as shown in Figure 3,

and an infrared absorption spectrum as shown in Figure 6.

6. A composition of matter made by a process comprising:
(a) dissolving Donepezil base in a first solvent to make a first solution;
(b) dissolving oxalic acid in a second solvent to make a second solution;
(c) combining said first solution and said second solution to make a reaction
mixture; and

(d) isolating from said reaction mixture a Donepezil product.
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() isolating from said second reaction mixture a Donepezil polymorph.

11. The composition of matter of claim 10, said third solvent selected from the group

consisting of: water, methanol and ethanol.

12. The composition of matter of claim 11, said third solvent comprising methanol and
said isolating step comprising evaporating said third solvent from said second

reaction mixture.

13. The composition of matter of claim 10, said isolating step comprising: mixing said
second reaction mixture with an anti-solvent; whereby said Donepezil polymorph

precipitates from said second reaction.

14. The composition of matter of claim 13, said anti-solvent selected from the group
consisting of: diethyl ether, di-isopropyl ether, acetone, propan-2-ol, n-hexane, and

toluene.

15. The composition of matter of claim 10, said third solvent selected from the group

consisting of: dimethyl formamide and dichloromethane.
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19. The composition of matter of claim 11, said third solvent comprising aqueous
methanol, said reaction mixture held at a temperature of about 40 °C to about 60°C,
and said isolating step comprising evaporating said third solvent from said second

reaction mixture.

20. The composition of matter of claim 12, said reaction mixture held at a temperature
of about 25 °C and said isolating step comprising evaporating said third solvent

from said second reaction mixture.

21. A pharmaceutical composition comprising the said novel oxalate salt or polymorphs

as prepared by process claimed in any of the above claims.

22.A method of treating senile dementia of Alzheimer’s disease, the said method
comprising administering to a warm blooded animal an effective amount of a
product —by-process composition of matter comprising the said novel oxalate salt or
polymorphic forms of Donepezil wherein the said novel oxalate salt or polymorphic
forms of Donepezil are manufactured by the process as claimed in any of the claims
1 to 20.



