Stable crystalline formof bifeprunox nesylate
(7-[4-([1,1" -bi phenyl ]-3-ylnethyl)- 1

wo piosorags nyl ] - 2(3H) - benzoxazol one PCT/EP2004/051816
nonomnet hanesul fonate). [0001] The present invention
relates to a stabl e pol ynorphic formof the conpound
7-14-([1

, 1' - bi phenyl ] - 3-yl net hyl ) - 1- pi per azi nyl ] 2(3H) benzoxa

zol one rononet hane sul fonate, a nethod for th
pr eBtabletcrysialliste fara of bifenrytasrmasylate G Ltk mew‘lw?thv')-
phan Faeeiing-ai3HP batkiedzslonespashahdngsuliongthpr naceut i cal
products for the treatnent of psychotl c disorders and

E g%aﬁ %73'[9%"8 F‘?g‘ﬁoﬂ 'ngtce)g ’fo] a Stglﬁe ﬁyn}grp% eform oflihe compound

51" 7id-heniphdnyB2-yimaby hipiperdzingll-p@rabenzpypiolone  monomethane-
2( SEhiRenZoXa%Red BRehe"BaRARbM aNeRUbdGRAhR G\ its use in

bi f h
R HDS S SL orlaR Vo R R B0 o
C 1 .p@{cbq’qle Aigerjergang| Rgddnpgrys)disgase.
p| per azi nyl ]-2(3H)-benzoxazol one (bifeprunox) is

%esgtfo'oghanﬁxg%f elcﬁllhge:gm c{?mé/\p?ﬂ 1%&9&%nﬁﬂ§jylﬁqgtﬁyl) 14 plperazmyl]-

ona
0031 S BMEE=ne HEb el T PO R BREIgRG s he
di r echuid or mati on of the nonomnet hanesul fonate salt by
the reaction between the weactive nesyl ate ester of
N, N, N- bi s( 2- et hanol ) -mphenyl benzyl am ne and

7-am no- 2( 3H) - benzol o)rfe) is disclosed. [0003] The
i nventors have now foufid @ hat by the nethod descri bed
in W02/ 066449 bi f eprunox nesyl ate js normally

obtai ned as a crude gm; uct (neltrng range indicated
in WO02/ 066449 as 26 275 '

further indicated in tli
(delta). Upon further p i cation the product is
obtained in tw differe rystal nodifications or a
m xture of these two nodifi G tions . The first of said
two nodifications is the already nentioned pol ynorph d
(el ta) and has a nelting point in pure formof 265 C.
The Teeagtrdchmpidi deidcselti efnthis scofgeunt ef7-[4-t i dwberd]-3-yimethyl)-1-
aSpgkpg%Eﬂ@@i-()%maE@ane X\h@ﬁruﬁd’i}e ig BQJCWEW Féhd | &almed in

predom nant |

bt ATTEor e B eresy e o his SRt At SRS

d, tM@02AsR448r én Hizeyisergnd PaieNt PyRRcalen ﬁfte érrecati@mﬁtlozm‘ @e
30 0ChosthdnBglibrstet 38 by tHarestidngatveon heirtachasnappe astethf

t hatN,r@,ﬂl—bYs@étha'%%l)-%-pﬂ&@lbg{zﬁ amine and 7-amino-2(3H)- benzoxazolone is

disclosed.

n a pol ynorphic form
ation as pol ynorph d

[0003] The inventors have now found that by the method described in WO02/066449
25  bifeprunox mesylate is normally obtained as a crude product (melting range indicated
in WO02/066449 as 263 — 275 °C) in a polymorphic form further indicated in this
application as polymorph & (delta). Upon further purification the product is obtained in
two different crystal modifications or a mixture of these two modifications. The first of
said two modificationsis the already mentioned polymorph & (delta) and has a

30  melting point in pure form of 265 °C. The second modification is further indicated as
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Solid state *C-NMR spectrum (Table 3 and Figure 4); The most important *C-NMR
shifts of form o of bifeprunox mesylate which can be used to distinguish this form
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35  Single crystal X-ray diffraction (Tables 4 and 5 and Figure 5).



Table 1. Characteristic Powder X-ray Diffractions of
forms oc, and f bifeprunox nesylate. Figure 1 provides
w@2008prassent ati ve XRPD pattern of pol ynor phi c POF/EP1004/051816
bi f eprunox nesyl ate. Form Characteristic refl exes
(expressed in degree of diffraction angle 2 t room
tenperature) 7.0, 9.3, 10.0, 12.5, 15.4, 16.7, 17.2,
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Table 2a. Most important IR absorption bands of forms o, yand § of bifeprunox

15  mesylate which can be used to distinguish the three forms.

Form Characteristic IR absorption bands (expressed in cm’™)
o 1764, 1217, 795, 746, 694
v 1777, 1210, 764, 749, 518
5 1769, 1212, 935, 767, 751
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d 39. 1, *44.3, *46.3, 49.3, 53.4, 58.8, 104.6, 110.4,

124.6, 127.0, 128.5, 1 29.7, 130.5, 1 34.4, 141.5,
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v 38.2, 54.5,103.5, 109.3 and 133.2
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(A)

10 Table 4. Relevant Single Crystal X-ray Diffraction data collection parameters for the

crystal structure determination of forms o, yand § of bifeprunox mesylate.

Alpha (o) Gamma (y) Delta (5)
Temperature (K) 150 133 150
Wavelength (A) 0.71073" 0.71073 0.71073
Crystal size (mmxmmxmm) 0.10x0.15x0.27 | 0.24x.13x0.07 | 0.10x0.15x0.35
Crystal system triclinic monoclinic triclinic
Space group p-1 P2./c P-1
z 2 4 2
Unit cell dimensions;a (A) 9.823 9.0975 9.1832
B (A) 10.737 15.269 9.3963
Cc A 12.690 17.128 14.106
a (%) 98.553 90 76.968
B () 93.749 100.694 83.809
I 116.097 90 89.157
Calculated density (g cm™) 1.481 1.368 1.3556
Completeness of data (%) 100.0 100.0 99.8
Total number of reflections 27105 23759 27207
Number of unique reflections 5355 5809 | 4149
Nr. Of refined parameters 314 316 314

(Mo Ka radiation)



Nr. O refined paraneters 314 316 314 (M Ka
radi ati on) Table 5. Atom c coordinates (x 4) and
weouwsvaisest i sotropi c di spl acement paramnmet ers PEI/EPR)P4/051816
of crystal structure of formf bifeprunox nesyl ate.
Uleq) is defined as one third of the trace of the
orthogonal i zed tensor. U(eq) 0 1 3471.7(11) 3848.0(10)
2910.8(8) 26.4(3) 0 2 2785.8(13) 1499.8(11) 2541.1(10)
38.1(4) N 1 5215.5(15) 3175.4(14) 3398.0(11) 29.3(4) N
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245(012(16) 6106. 0(5k69.5(3661 34(512)4) 25306 51 1)CL2 Z6854)7( 18)
238p1(17) 2763. 9(3k0.6(28. 162934053 -&K$.o§6ﬂ8) 24 6(4

)

7526,,6(18) 1622. 4(13) o3 .9; o crsd 186¢2) 182454234

780. zf(15) 46. 7(7) %, 86 24(% ! 6.4(%263(
%9. 2(7 _7(§17

57.&8) 16 - 1734(F0B18a( 387AHES o 1hy

-2268.8(19) 5456. 11619]('@62 521840 34545( 8Y'2)c18

-1478. 4(18) 6157. FBIBI(104096F(6(1%) 392869 C19238H95( 2)
%00%47(19) 170. 3( 1Bp4.877)1( 6522CGR0) - 44563.6@2) 3585 1Y)
-62353(14) 43.7(6)7587.8(18) 7016.7(18)  4470.3(12) 30.7(5)

)
c6 6489.3(17)  7425.7(17)  4145.1(12) 28.2(5)
c7 5035.3(17) 6432.4(16)  3594.8(12) 24.3(4)
cs 4371.2(18)  8285.6(16)  3280.4(14) 29.8(5)
20 ©9 3141.4(17)  8515.3(17)  2694.6(13) 29.2(5)
C10 1196.3(17)  6328.4(15)  3094.7(13) 25.8(5)
C11 2450.2(16)  6106.0(16)  3661.4(12) 25.9(5)
c12 465.7(18)  8238.1(17)  2763.9(13) 29.1(5)
c13 273.5(18)  7526.6(18)  1622.4(13) 30.9(5)
25 C14 166(2) 8245(2) 780.4(15) 46.7(7)
C15 -586(2) 7574(3) -256.4(16) 57.6(8)
c16 -1734(2) 6194(2) -466.0(15) 49.2(7)
C17 2206.8(19)  5456.1(19)  362.2(13) 34.9(6)
C18 474 4(18)  8157.3(18)  1409.5(13) 30.8(5)
30 C19 -3495(2) 4003.7(19)  170.3(13) 37.1(6)
C20 -4751(2) 3585(2) -623.3(14) 43.7(6)
C21 -5976(2) 2260(2) -766.8(17) 54.6(7)
C22 -5989(2) 1318(2) -129.3(18) 58.2(8)
c23 -4750(3) 1709(2) 655.0(17) 54.6(7)
35 C24 -3520(2) 3039(2) 804.2(15) 45.3(6)
S1 8220.4(4)  1865.1(4)  3801.4(3) 26.8(1)
03 6650.8(13)  1454.8(12)  3355.9(10) 40.2(4)
04 8282.1(15)  1197.6(13)  4711.2(9) 42 6(4)
05 9171.5(14)  3369.6(12)  4040.9(11) 48.7(4)
40 C25 8951(2) 1114(2) 2801.2(15) 51.0(7)



C21 -5976(2) 2260(2) -766.8(17) 54.6(7) C22 -5989(2)

1318(2) -129.3(18) 58.2(8) C23 -4750(3) 1709(2)
WGH50(6BTY 54.6(7) C24 -3520(2) 3039(2) 804. 2(REI/EP2004/051816

45.3(6) S 1 8220.4(4) 1865.1(4) 3801.4(3) 26.8(1) 3

6650. 8(13) 1454.8(12) 3355.9(10) 40.2(4) 0 4

8282.1(15) 1197.6(13) 4711.2(9) 42.6(4) 0 5 9171.5(14)

3369. 6(12) 4040.9(11) 48.7(4) C25 8951(2) 1114(2)

2801.2(15) 51.0(7) Table 6. Atom c coordinates (x 4)
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6513. 4(8) 40.3(3) O(2) 7882.4(17) 24029(1 1) U(eq)
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C(10) 2051(2) 3884.9(11)  6667.0(10) 35.6(4)
c(1) 2788.0(18)  4658.9(11)  6354.3(9) 30.7(4)

25 C(12) 2314.0(17)  4949.2(10)  5577.8(9) 27.8(4)
C(13) 3015.0(17)  5646.9(10)  5277.0(9) 26.8(3)
C(14) 4183.8(18)  6072.6(11)  5781.3(10) 33.7(4)
C(15) 4644(2) 5795.6(12)  6554.8(11) 40.5(4)
C(16) 3964.4(19) 5086.4(12)  6836.9(10) 38.5(4)

30 C@1) 2576.4(16)  5917.7(10)  4432.7(9) 25.3(3)
C(22) 2266.8(17)  5286.3(11)  3836.1(9) 29.8(4)
C(23) 1921.6(19)  5532.9(11)  3043.3(10) 35.0(4)

C(24) 1900.5(18)  6409.3(11)  2833.0(10) 33.3(4)
C(25) 2200.7(17)  7041.3(11)  3419.1(10) 31.8(4)

35  C(26) 2519.2(17)  B6797.7(10)  4209.4(10) 29.3(4)
s 9163.9(4) -2786.7(3)  5975.1(2) 28.4(1)

0@3) 9584.0(13) -1870.9(7)  6067.6(8) 39.5(3)

O) 7714.0(13) -2961.4(8)  6156.0(8) 48.0(4)
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25 [0010] The polymorphic form o and vy according to the invention can be formulated
into dosage forms in which the crystalline active substance is present in the solid
form by methods known in the art. Examples of said dosage forms are (optionally
coated) tablets, capsules, granular aerosols, suppositories and suspensions, which
can be prepared by mixing the polymorphic form o or y of the active substance with

30 inert pharmaceutically acceptable excipients and carriers. Most preferably the

dosage forms are tablets or capsules.

[0011] In a preferred formulation of the polymorphic forms o and vy according to the
invention the composition contains, apart from the milled and sieved active
35  substance, lactose monohydrate, microcrystalline cellulose, sodium starch glycolate
type A, sodium stearyl fumarate and optionally colloidal anhydrous silica. The amount
of lactose is between 20 and 90 % w/w of the total weight of the tablet core,
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Example 1c. Preparation of 6-amino-4-chloro-2-nitrophenol.

2306 g (1 mole) of N-(5-chloro-2-hydroxy-3-nitrophenyl)acetamide prepared
35 according to Example 1b was suspended in a mixture of 950 ml of water and 100 ml

of 2-propanol under a mild nitrogen purge. 345 ml of 36% w/w hydrochloric acid was

added followed by 25 ml of water. The mixture was heated to reflux in about 30 °C,

while vigorously stirring and refluxed for 2 hours. The mixture was cooled to 0-5°C in



ether twice and dried at 50 C and O nbar under a

gentle nitrogen streamtill dry. Yield about 92%
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Example 1f. Preparation of 3-[[bis(2-hydroxyethyl)amino]methyl]-1,1’-biphenyl
35 A mixture was prepared of 123.4 g of diethanolamine, 100 ml of water and 100 ml of
methylethylketone (MEK) and 500 ml of methyl t-butyl ether while stirring under a
mild nitrogen purge 124.75 g of 3-(bromomethyl)-1,1'-biphenyl was added together
with 750 ml of methy! t-butyl ether. The mixture was heated to reflux and refluxed for
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washed once with 375 ml of 2N NaCOH and four tinmes with
375 m of water. The conbi ned 2N NaOH and water | ayers
wowres/oeeps acted with 750 ml of methyl f-butyl BCTEP2004/051816
The conbi ned nethyl f-butyl ether |ayers were washed
with 250 m of water followed by distillation of as
much nmet hyl f-butyl ether as possible fromthe organic
| ayer. 350 ml of nmethylethylietone was added and 600
m of solvent was distilled of at atnospheric
pressure. The solution was cool ed to roomtenperature
and shape . PRipakisitn ioh pbiRomRX tok 8Ibf bibSLfoP RSSOt 2-
guantitative assay 97% Exanple 1g. Preparation of
bi f SPPRIAY% nesyl ate (crude) A solution of 128.9 g of
3-[[ bi s(2-hydroxyet hyl)am no]nethyl]-1 , 1" -bi phenyl in
D Pri0Xb Ngeds ebifeprihdx fiksyRfe treddykgdrdiy bk eésaned FJI)@ﬁﬁﬁléel@ was
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nmet hanesul foni ¢ anhydri de was added i n about 45-60

M NUuH@Spik 03. t Ftepadatioh DdrSclymdivtis e thitl disptumak Medsle] ml
1'-hi Eqn%lltrlethylanlne sol ution, while maintaining

thez?eﬁberature bel ow 10 . 60 nl of nethyl et hyl ket one

was added and the m xture was stirred for another 15
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of ¢ B%E@hﬂ@%éﬁ%@éﬁd agrch adelRdinte0 Alidd &iistiRRCArHoMBr mowucrfe

500| Isglven"‘fj mllx]tgre wac'f. %oopgtdpféuxt 2}%\5 lﬁgr% a%re ThjZ(g %%%

(S
ture mas uxe uring 50 4

hour@Xt”rAfwaérfu'ﬁGr srl30 e 19f 5-PEf Frlfi'XSt'Zde M B0 Waytet ahas
addeemmrdur. ITee Wmdditrystam@asreriigdrédotietld agsied tvfic@rwitd adeddiltrile.
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net\y etray ketone/mater was distilled of. This
step ep eated three tines. 46.1 g of
#et hanesul phoni ¢ acid was added, the m xture was

ref |E*§ﬁgleﬁqfre;§iﬁat%Fi@lf Bélﬂﬂ&bhlh w.h y%@ﬂﬁé’bﬂ.ﬂn'oﬁ%egﬂm to
r OOI'H]OC? saooen&?n of 82 lé(g]%of bl}e ruriox mes (?ruél(ﬂ prep%red as desgr%ed in

cool e ure
f or ExporR®dg nHEH M ofrrh%hvalkerorwdéﬁm T ralrcd@ 54 Pﬂaﬁfrﬂj solution
was hed stiddor avdut o-75mim. Atdr scrl din@d & \stiebd ik ksedpameon, was

%qd fﬂériac?g/ealtlyﬂg&o&gi%% into another vessel where the layers were separated.
The water layer was extraqted with 125 and 75 ml of methylethylketone. The
methylethylketone layers were combined and washed with a mixture of 50 ml of water
and 10 ml of ethanol 96%.

The methylethylketone layer was filtered through a 1 pm filter into a clean vessel,

35  after which the filter was rinsed with 25 ml of methylethylketone. Methylethylketone
was distilled off until a volume of about 130 ml was reached, 200 ml| of



O nbar under a gentle nitrogen streamtill dry. Yield
about 76% Exanple 2. Preparation of polynorphic form

wo@Roobioiasps unox nmesylate in 2 - propanol. 1 0.O0PCHEP004/051816

bi f eprunox nesyl ate crude prepared as descri bed
Exanple 1 was suspended in a mxture of 200 m of
2-propanol and 40 m of water under nitrogen purge.
The suspensi on was heated umt4i | reflux and cool ed down
to roomtenperature in 120 m nutes under stirring. The
f or methylethgkedans ivenadgads arfdiagéih eethgelolkedndgaaristifed eff to reach a
sti rnblumgot1o5 . C and stirred at this terrperature for a
further 0 mnut Ly I ter d
dri e@ at® §8Ut gfs 36)-5n§ra% %x%et%FA@e &pt{& 3?'at on "19 of
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and the reaction m xture was heated till reflux. 500

m CEfxalﬁﬂLe %e%pm#yf §t1|0|nllge(gipgﬁl£ M diafé ot Holydorphic form o

trile were added and this procedure was

fbe gp'éea"%"gr meS¥ARond time. After distilling another

500 2PR7 bd of daglogeawias sidved anidyitiagririo akigh sheal reigerd@wg of kifeproemn
t errm@ers;aét& €itd FhlyhdEbnid i 8&a s TR AHNY tddlic. WRS cdrbpobittrwas
cool edd qh aar%gursgear%xer% tCol(r(je{’uaegra % 8o(ﬁet[n a#l”??)tun% lthas

t hi s')fe St af's”Were
of f hamepem%r{wwwat?éf ininkteRc & Sbﬁf 3 gipiptagrant g j sedivatstaEeh
o y sityadige WeralFdiuctess Rimde®)Gnarnd gldQ@ |odisant (gl @bdiam eiehrgd
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pol ynor or m r unox suspensi on
of 1%° Bg“oée’b% Eﬁp?%‘i“?}ﬂbg TR | THE B‘}/“(dEFrVK?&é‘?edﬁ?t g‘é%? S8
desdr P4Setl ban ceberlepy eedny df A cap sulke fitifg mathing (&4 riyhaeeltzo@’ﬂeor

( VEKhnaéPRVE 3 pRig fiffer)> ApPNSHGR1E10] 006 filed capdSesaieshtdinzdabout
F0-1 mn. After 5-10 mnutes of stirring the

suspension was filtered over Hyfl o§a§ or Celite(r)
i nt GXaMPIE Re Preparation of it} wo tt?%etlf%fy’é' oRet Rifeppipax dpasyate
The pogtrerphicaryer owas extracted with 125 and 75 m  of

et Rybigl ke 1008 N30 TR DElCHRYLELLODRGACHS Bilfhg

conbi ned a mx ter

and pmce%fesérﬁﬁﬂﬁ%ﬂ“agﬁ% ar‘?ﬁ’é(e'h@tTﬁW &k 99‘? ke eiriee 9“5’9@!“‘0%3
75 | toétaetdset inorotighetawds seved |ane filled ritto azhighl shear migs sell mixed

af t &ringhi Qﬁnﬁt&e Th | r%@ﬁreéf\@%o[uﬂtn&etqnlé’éﬂ biftpRR o mddfiate in its
met h lyr%ct)rg #érenE 80&3 addlvg ohtXe mlxgye K)gether with 0.100 kg sodium starch
glycolate, type A, 2.32 kg microcrystalline cellulose and the remainder of the
lactulose monohydrate. The composition was mixed with a high shear mixer (e. g.
30 Collette Gral 10 or Collette Gal 75) until it was homogenous (approximately 10
minutes). The required amount of a sodium stearyl fumarate (such as PRUV®),
sieved through a 0.42 mm sieve was added and the composition was mixed again
until it was homogenous (approximately 5 minutes). The final product was
compressed with 300 MPa into tablets. The product was coated using 15% m/m of

35 the indicated Opadry |l HP water suspension to 3.5 % of the core weight.



was distilled off until a volume of about 130 m was

reached, 200 m of net hyl et hyl ket one was added and
wag@snlases hyl et hyl ket one was distilled off to PEHEP2084/051816

vol une of 175 m. Then a solution of 3.00 grams of

met hane sul ph onic acid in 50 m of nethylethyl ketone

was added in about 30 mn. After cooling to 5 C and

stirring for V/z hours at thiss tenperature the product

was filtered off and washed twice with 50 m of cold

met Hipblet&hReleed awounhpt astivedingpdignt and Buiiapopteialyiege scale

undegroddctidh bidh o Rigloiraaeox ﬁ@ﬁy@ﬁatﬁ&ﬁs gamma poI ynor ph of

bi f eprunex—mesyate—was—yel-ded—n auuut B0% Exanpl e

5. PCepagrattion of a 10 g capBell &g T}Lg%} on of

pol ymor phi ¢ form of bi f epr und&™3 ‘6’15 . 227 kg of

| act %ﬁéc‘dﬁﬁon&hteved and filled into a high|shear m xer.

125 fgof—tbife nox_nesytat s pol ynprphic form
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a hilgbctsaeanoytrser (e.g. Co Ie!BB& Gral 10{or Collette
Gal s honmogehou approxinptely 4

m mﬁgr Cyﬁ%ﬂne &J{q;é@@ di si ntegr a%tsg(e g. sodium starch
gl yccﬂoév@smpg'm'%%’e%s Pr{mojfdP{r)) and|{24 g of a

| ubr|igeath stedryiGumasasli um st earyl ofoorar ate stich as
PRUV(Ecking Behgonetidied and thefconposi tion was m xed

agalin until 1t was hompgenocls (approxipately 1
m nUtPPIY FHEB PEBRRER R8s il [ed0i7B8 0 capsul es size O,
240 rP@r@énvaeapsul e by neans| of 3®e€£ap sule|filling
mac hi-re—{e—g—Zanast—LtZ 64—or—Zamasi—RVB63" pl ug
filler). ApprOX| mately 0,000 filled capsul es were

t al ned eparation of a 10 ng tabl et
fg ampled Aggﬁﬁglfnﬂéeﬁ?ouﬁox mesyl ate pol ynorphic form .
Tabl ¥RRD Witierns avess MepRyted T 2 FOTaRgMRISF dsig BpRpcapmatic Cuka
accokatitdg (i dohaef40 ki oubengirrpit @0 &) Bte®orf teptpeiatued IR spectra
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gi ven anmount ] l nﬁgf g¥c sn 1as %I e\c/admu tellunde
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nd nudegssior. The requi red anmount of mlled bifeprun ox
mesyhati® dolﬂts'v&efﬁe fadryined phib Ostapparasasashdederh@rdihes of the
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gl yc8f crocrystalline cellul ose
and Rragam: é‘ﬁﬁi“ﬁ R 2iC YHe 3&%&%#‘6% E onBtRfar eSS atﬁﬂﬁw of

conp&sint indh. was m xed with a high shear m xer (e. g.

ol | alteidial seQuns sp@@tu \ﬁéré @btgﬁeld u%m; tHérE“dsL pblEnsm maglc-

hom) enous a rox|l mat

armuﬁ’tg'eosf"”%i %% MY §?°8%ﬁ° IonfaLﬁEéliﬁ @? ° s"ffgﬁment ?C%'?iff\/?m? §f
si evedhst leeoleghlan3 6. dRctravisihedpisHanald 98Ritsd oA Adist $pemning rate
coMPAsut 4 Sz WaSialared madlitr CP/MAS probe was used. Chemical shifts

are referred to glycine (8 =176.03 ppm for the C=0 resonance).

n

20  Analyses for the alpha and the delta crystal forms were carried out at the Bijvoet
Centre for Biomolecular Research, Utrecht University. Analysis of the gamma crystal
form was carried out in Peter Jones' lab in Institute of Inorganic and Analytical
Chemistry, University of Braunsweig.

Crystals of the alpha form appeared under the microscope as block-shaped, those of

25  the gamma crystal form were plate- or rod-shaped, whereas crystals of the delta

crystal form looked block-shaped with rounded edges.



until it was honogenous (approxi mately 5 m nutes)
The final product was conpressed with 300 MPa into

wo awbe1@98 The product was coated using 15% m nPCI/EP10e4/051816
i ndi cated OQpadry Il HP water suspension to 3.5 % of
the core weight. Table 8. Required anount of active
ingredient and auxiliary materials |large scale
production of 10 g bifepruno¥% nesyl ate tabl ets.
Conponents Per batch of 83333 10 ng tablets (in kg)
Cor € ot eash srvetal faBia feeyplalirsxiranaferiad dite the el Inéigyenistrean on a
Lactrestng rastehxyidy atractdBeta3 TheVstru@lireCwars sael i auicahtédidiese

2. 3%-.&%‘3 q&g@g&%@%&&%&%&t@%ﬁm etnm% I%ba@edloqoa %9% r&f'mi?nsntyp

st ear at | n onen

bei g”?aaps%‘ g Sheirreorgingte Weig rifguded awr@’ﬁet%fs %@‘e E?fk&ﬁ’ﬁ% Gther
Analhytrbgeal atomet wroel SicludRPDtpat tremas: averieulated esitiens @ingeon
dl fftﬁ@%a%%sms U/Snl La7e) ngae QACHERLE qefﬁ;?em.ﬂr amo%;h@atom.c

{ enpPRTT P Bt R BT gl B R

t r anslpted ntRssefdhet corigsetdmsi n at t enuat ed t ot al
reflectance (silicon crystal) with a spectral
resolution of 2 cm1 using a nercury cadmumtel luride
detector. Melting points were determ ned on a DSC
apparatus as onset tenperatures of the nelting

endot herm using 40 niL al um num cruci bles with a
pierced lid. Tenperature program heating from25 C up
to 300 Cwth 10 Kmn" . N atnosphere at a flow of 80
L mn 1. The solid state C NVR spectra were obtai ned
usi ng the cross -polarisation magi cangl e spi nni ng

(CP/ MAS) accessory on a Bruker AMB0O i nstrunent
(contact tinme of 4 nms, recycle delay 3 s, spectral

w dth 3CkHz, H 90 pulse of 6 ns, spinning rate about
8.5kHz. A standard 4 nmm Bruker CP/ MAS probe was used.
Chemi cal shifts are referred to glycine (d = 76.03 ppm
for the C=0 resonance).



Anal yses for the al pha and the delta crystal forns
were carried out at the Bijvoet Centre for

wBr@soiaetll ar Research, U recht University. AneCHEPR0©651816
the gamma crystal formwas carried out in Peter Jones'
lab in Institute of Inorganic and Anal yti cal
Chem stry, University of Braunsweig. Crystals of the
al pha form appeared under th& m croscope as bl ock
-shaped, those of the gamma crystal formwere pl ate-
or rdaimghaped, whereas crystals of the delta crystal
form | ooked bl ock-shaped w th rounded edges. For each

crystal fatme dflowstdl7-Mas, 1L pﬂa@ sty gfe‘fh bRk bfnG oA

nitrogen'streamon a rotat|
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aut onglagdn tavirgothametiyodseakdyereageinn aégnaes 2bo ataghrdximately
it rogen Juengol 06ALSY. Ry, anaCl ALk oNe ASRS! LY, TR, And
their coordln were 1 ncluded as paraneters 'in e
r ef i néfftent®: 'ﬂg ? hydrogen atons were included in the
refinenment on cal cul ated positions riding on their

car ni el c@étQife. poffhorph Od T[hl)([dﬁ %@ﬁéhy@-@@l?ﬂ’éth%ﬁ%pérﬁfuhyﬂ@@H
%gpo%%hz%%zglglpe mo%%r%e anesulf? ale arac er'zgdg ep nr} %{-gx‘t oyvger
rel at é’dfrﬁcéort ﬁ@%"ep P”GFWP?"WE‘%W@F érowatnoﬁ@red aims 1. A
crystal line pol ynorph of 7-[4-([1

J Sb'ﬁpbr‘?gﬁmlmls &Tyﬂo%ﬁt&'y?l[l ([4-’[ %ﬁpﬂg{y@%'ym%thb%zgémzmyl ZQH)

benzoxazol one nono exhi
-ray pERIEFaNS 'F‘P%?Ele hS?FSHfQP%t% DAVIPR F‘ﬁ'&“gcﬁ?é‘lt gAPRPripiel

Peaks 28x¥r essed in degrees 2 g at approximately 7.0,
93 10. O, 125 154 16.7, 17.2, 17.4, 177 187

%t aﬁt f:rlys%élhne (ﬁo >)/l'no?ph o% 7 02. a‘l Fflp% rﬁs methle’I p|perazmyl] 2(3H)—

crys

, 1 b|bﬁFFé’WP'PU%mW%ﬂ“H'WSB”fO&a%|Cb%f?%%'iz?ﬂ/q’y] a QD(”?H}Q DSC trace
benzomalwnmﬁeamnwm‘aﬂgamesul fonate, characterized by
AN X-ray powder di ffracti on (=XRPD) pattern

;glb n%‘:]t | sat%l%n%fofyﬂwo F n [ﬂ %lpLenyf] 3- yfmethyl) 1 %merazmy] -2(3H)-

, 1 - b,bﬁf««;@mzplpnegnmomeﬁ1wpl)lfoqai§) ieyaitig iam ptiehuggd3ppl-reflectance
benz oxazadepsatri AeuRichanasdid Meapten bAa kX s8ed B deipRgal

poi nt alline
Jool yﬁ%ﬁ%&%@%p@%% ZEd 1517, fos, PreGhY§d4C
51' - bi phenyl ] - 3-yl net hyl ) - 1- pi per azi nyl ] - 2(3H) -
benzsowamétmlme potymoipe tdf Tre-d Ul fophaty3-yioletwy g t-bipsrazed-2(3%)-a
EO”R' %@zo%%ﬁoﬁé %ﬁorﬁ&%&s@ﬁ&rﬂa@' Lééof%c(; SHOMMAn | 8) ElnBhE A4-
c alline

1 bu%ﬁ%’ﬁ?? ]totag rgjrﬁgr}/cﬁynf%reil %F%rggwé-?wh%/lcljaraﬂ%ﬁﬂc absorption
benz oxards| espressan oreiprhcehesstingternat enpraxxiaielyi 1796ng164H 1284,
Bt t enuatedod, odsab4el €sl @ataadnse.

7. A crystalline polymorph of 7-[4-([1,1'-biphenyl]-3-ylmethyl)-1-piperazinyl]-2(3H)-
benzoxazolone monomethanesulfonate, characterized by a complete IR
spectrum substantially as shown in Figure 3
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8. A crystalline polymorph of 7-[4-([1,1"-biphenyl]-3-yImethyl)~1-piperazinyl]-2(3H)-

benzoxazolone monomethanesulfonate, exhibiting "C solid state NMR chemical



infrared spectrum havi ng characteristic absorption
bands expressed in reciprocal centineters at
wappsoxiseamt el y 1764, 1217, 795, 746 and 694 . PCT/BP2004/051816
crystalline polynorph of 7-[4-([1
- bi phenyl ] -3-yl et hyl ) - 1- pi perazi nyl]-2(3H) -
benzoxazol one nononet hanesul fonate according to claim
5, exhibiting an attenuated total reflectance infrared
spectrum havi ng characte ristic absorption bands
expr essiftel expressed irgative & gyeme (REt€d.63 B tep PFOXEsPRENSE)y at
1764, L63fmatdig8ca, 422 156.5, %%anzg)@?p?pﬁ% 694, 663 and
509 7. A crystalline pol ynor ph of [4([1
- bi phenyl ] - 3-yl net hyl ) - 1- pi per azi nyl ] - 2( 3H) -
benzgoxﬁazfd’étéihe RebTErABt ¢ a7n[éé[u'l1 Thinfenye-3-yitedy brd ttppiezat-263)-a
NP efefzoRBRAC inbrbMethstidnite adchbiing o Sdwa\8N exhivitiy §ors6iid3

8 A cr Sfuﬂ{a]ch%rﬁ 4?94 ftg@(ﬂigié’ eja?ve[to gpén’!ﬁ —17§|_6for the C=0

benzo%asz?ﬁi”lﬁ?)eat ﬁé@f@ﬁﬁtﬂ\a Lﬂ8f7o % &6-5¢ 8bHOi g2 48%-9.d
st at e 19KR rbemscal shif 133.7enppress eth.¢ gat i ve to gl yci ne
( d =176.03 for the C=0 resonance) at appr oxi rrately

?ﬁ% ;}Iﬁ‘ﬁAf Sws?ta‘dnse?pcfy&ﬂo?pﬁlof 7-14 [1 ?:f-blpzerpyﬁ 3-y|methyﬁ1 plpgrsagr?yl] 2(3?4?

- bi iehemgdobrg mphamesittapés)iichatpi geraatziizest |y -2¢Birjete “C solid
benzoxs;@az@m@ehermom_a&tm@@s@lsrfoca,namgua@or ding to claim
8, exhibiting Csolid state NVR chem cal shifts

expressed relative to %m ne =176.03 for the C=0
r esoiahewytaline RoypIeERi HetBily. 144 any'l Agimethybid-piperaggy!le(3H)-
6. 8, HEnzbxazbBde OmorbReth8nesliPifatd, exbBBnd, a 1808, crykBdl. R-ray
137 7’cry]sf}:lﬂogfjevphl@n%aﬁly?g’ & RBIR with @) C&ryesd Abdders that are
bﬁ?ﬁ@ﬁ??tf'}’@ Vfé&?ﬁ?‘ PY"% - pi per azi nyl ] - 2(3H) -
benzoxazol onéelhdmewierhanesul f eFt283 &haracteri zed by a
conplete C solid state NVR cheriigaby substantially as
own in Figure 4 . 11. A crysLaJZIgggg pol ynor ph of
L4 (11
- bi phenyl ] - 3-yl et hyl ) - 1- piogeX&23 nyl ] - 2( 3H) -
benzoxazol one nononet hanesul f grasg4exhi biting a single
crystal X -ray crystall ographl o @dxsi s at 150K with
(a) crystal paraneters that are i% ¥ oxi mately equal to
t he fol | ow ngrystaiGestém di nensi omslinge = 9. 283 A b = 10. 737

#5c = 12. 6905hucE grouP8- 553 b =p93. 749
o Molecules/unit cell 2
+ Density (g/cm®) 1.481
and (b) atomic positions of all atoms relative to the origin of the unit cell as
recited in Table 5
30
12. A crystalline polymorph of 7-[4-([1,1-biphenyl]-3-yImethyl)-1-piperazinyl]-2(3H)-
benzoxazolone monomethanesulfonate, characterized by a single X-ray

diffraction substantially as shown in Figure 5.

35  13. 7-[4-([1,1-biphenyl]-3-ylmethyl)-1-piperazinyl]-2(3H)-benzoxazolone
monomethanesulfonate in which at least about 50 weight % of the compound is

in the crystalline polymorphic form according to any of claims 1-12.



g = 116. 097 Crystal systemtriclinic Space group P-
Mol ecul es/unit cell 2 Density (g/cm3) 1.481 and (b)
war@sossposi tions of all atons relative to thePOY/EBI00N4/051816
of the unit cell as recited in Table 5 12. A
crystalline polynorph of 7-[4-([1
, 1' - bi phenyl ] -3-yl net hyl ) - 1- pi perazi nyl ]-2(3H) -
benzoxazol one nononet hanesul foonate, characterized by a
single X-ray diffraction substantially as shown in
Figure 5. 13. 7-[4-([1
; 1; -1Ri B eBYibdsition NdcoRInGYd Yaith- 1P| pRFRRizwi] that(a’iheastbﬁiamog
zol on t
v ot oF ST heCaBRHeuRA A e Behe K ingPng Ve
pol ynd¥ pi"e 1for m according to any of claims 1-12.14.
The conposition according to claim 13, characterized

i N t8athe Ibmp RS a&l%frl% t@Qalmamgakra%/mfedtma@&rﬂ%wgutle%

inthe ¢ talli rm acco

of o areY G of e bl R R Ge p U RCB iAo A m
14, chanect®rized i n that at | east about 80 weight %
of the compound is the crystalline pol ynorphic form

ﬂ)ccq%qlhgg:or%&osfrﬁ ac%];r !;"F'o m]15 chagagtm -gg"?h ?e% bgqu
A sits ol m Rt R pelep

accordin acterl zed

about Y6{y MI ‘ijﬁ'te Wt?f’”rldh% inctBRputiFre; @'ymﬁrpﬁ'ﬁé‘”m accord'”g to
cryst alamseay piol-8/nor phi ¢ form according to clains any
of 1 -8. . The conposition according to claim,

h t hat at | 9 i ght % of th
comog GRS Pa e BEr oM € Forshmeiont %
Hecor df g cerapogindis imghelcrysBlinel@lymarphie iwe gecofdiyg tocipdms 1-8.
preparation of the crystalline polynorph according to
any 19f quo?eljs_gﬁqb:!helpg%par%‘éncg tf OEF?{]AHE % lgrm{rﬁﬁ al:c!o dﬂ'\l ng any of
o perQﬁnﬁyﬂrzZ(«v%sn s Soobl ik il b

f r om a@ipsekiotF24H) bhereablonermanmethgasiiifenagdtorengolution thereof

35 Xt Ulardrg AR sONGRsHaGnit@b ¥eorgahit Bosat @ wak®- A
process for the preparation of the crystalline

pol ynor ph according to any of clainms 1-12, which
conpPifsergcese fr ygt igHararemeyf thhevstaline pelyyeret pcworém to any of

7_ [ 4- (claltns, 1L12, which comprises recrystallizing the yor & polymorph of 7-[4-([1,1'-
ﬁ'ephe%klﬁyﬁ”—'33§|n%%15‘)(-'p?pérlz'i®hB%ﬁ%én%alao%é3"') -benzoxazol o
25 monomethanesulfonate or a mixture of the two polymorphs from a solution

thereof in an organic solvent or a mixture of an organic solvent with water.

20. A process according to claim 18 or 19, wherein said organic solvent is selected
from the group consisting of 2-propanol and acetonitrile and preferably is

30 acetonitrile.

21. A pharmaceutical composition comprising an effective amount of the crystalline
polymorph according to any of claims 1- 12 and at least one pharmaceutically
acceptable excipient.

35
22. A pharmaceutical composition, comprising an effective amount of 7-{4-([1,1"-

biphenyl]-3-yImethyl)-1-piperazinyl]-2(3H)-benzoxazolone monomethane-



nononet hanesul fonate or a m xture of the two
pol ynor phs froma solution thereof in an organic
waoolsendsIor a m xture of an organi c sol vent wi PET/RRAL064/051816
20. A process according to claim 18 or 19, wherein
said organic solvent is selected fromthe group
consi sting of 2-propanol and acetonitrile and preferab
ly is acetonitrile. 21. A phHlrnaceuti cal conmposi tion
conprising an effective anount of the crystalline
pol ymophonaieceidd? it ohirgtulgte mprahysaty.- migrpcrysiafing tlactose,
| east mitrecrpdidlineaetudsk C abduracaept giplotee pe pA, estidium? tearAl
2“?:[ nﬂfgﬁ&ss[e%ﬁa oAOIPSIP iy AR5 g an ef fective am
u
bi phenyl ] - 3-yl rret hyI ) - 1- pi perazi nyl ] -2(3H) - benzoxazol o
rie e redrihaeettal Einopsice sarrting i dairn 2@, ofmidrisies an efsstive
mnOhYéJﬁo@ﬁt%f tH_'éi Ms&ﬁﬁé/ﬁlﬁﬂo‘rdh%cdrcﬂ@ 0S8y of claims 1- 12, between
py;m%» LRl LD %o 8 \agtogS%bnoigﬁstynadeﬁe%{; Glor wcet/am of
col | ouralapcra%ﬁfr‘iﬂvar@u&osgq betygen 938% ﬂ‘dpﬂégrz’nﬁ(é"(elﬁ’f iSegiym starch
conmposgiicbiate type GO hekivadh 4.6% ahdi.BY% 22w of soupini éang fuararate and
fectd 0
gd;cor dc% x%a?};& gﬁ%n opséggjl O(r:rgs/y\?f}vablf L(%"Qigaelfg m\/\ggﬁpsgsg% and 90%
w w of | actose nonohydrate, between 10% and 15% w/ w of
m craack ptstredckitiod coedosititrosesrditeiowebTs 23:23 %oandhing.am $ieslive
of SOodiwHuhiSk AE 6Xstalink GO Adren dc¥fRa@ndYo aRedrweien 10126% and
1.3% w w of sodium stearyl fumarate and optionally
bet ween 0. 05% and 0.5% w w of coll oi dal anhydrous
& | iaThezrstelipaRlmARE PR alC BHAFEETY I-trioEER BATget o
clainms 22-23, conprising an effective anount of the
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cl ai nseTECtySAPQn ﬁg‘@ nyﬁta'ﬁ'?fdﬁok%ﬁ@g g‘?%r%'n%%rfgaf % or the

treatment of CNS di sorders, conprising adm nistering
8 ei?l‘@ﬁkﬂhyceacam% clain 25heneediysidalNg dirdeok ¥ Feycpdlic

accord(i %ot O P%k% B, fsesck2- 27. A method according to
cl ai m 2%, lereln sal di sorder is a psychotic
di sorder or Parkinson's disease. 28. A nethod
accordh mgthbdacchraingrio 2Bim 2&hetregdimsagieiNg dNBledis saizd@renias
schi zophr eni a.



