10 JANUARY 2007 1 Stable crystalline form of bifeprunox nesyl FANUARY 2007
(7-[4-(112,1" - bi phenyl ]-3-ylmethyl)- 1-piperazinyt]-2(3H)-benzoxazolone
nononet hanesul fonate). [0001] The present invention relates to a stable
pol ynor phic formof the compound 5

7-[4-([1, 1 -bi phenyl]-3-yl met hyl ) - 1- pi perazi nyt] - 2(3H) - benzoxazol one
nononet hane- sul fonate, a nmethod for the preparation of said pol ynorphic
formand its use in pharmaceutical products, especially in pharmaceutical
products for the treatnment of psychotic disorders and Parki nson's disease.
10 [0002] The nesylate of the conpound

7-14-([ 1, 1' - bi pritabld grysEallipe fieem laf/Bifpprungy masylate (fniH(} 4 -Exhem)]-3hemetokaz ol one
nononet hanesul f oragetazinl MpbHbbdnexEsbAX mBBsHdtaha&idhat).t he formula y 9Co
(NN) .CH3SG3H (1). 15 The hydrochloric aci d salt of this conpound

(7-14-([1, 1' - bi phen (3 benzoxazolone
(bf f eprunox) is [9)08%]){@% B’éi?xhﬂvﬁnt@%‘/ﬁaﬁé&’ %ﬁg’ F?Té@‘]efﬁ ?imﬁ

nmonomet hanesu$ f oH&tlb1 diahanyHsyinkiy - -Pheeringdhel3Hibenzpagoldng m\;’m@’@@6449. In the
second patent pulifoh&étd mahddhier Hé prepdratibrosfmaaidi peRmaphid e 2 its use in

monomet hanesu! f Gt ochithlodileet Bbeddiff bhfecBBLIBERL E rkeaGhLY & oSyl ate
ester of N N N B%‘Z et ano e#% enzy am ne and 7-am no-2(3H) -
benzoxazol one i YOS IPEEEF™ 15]858] E% nventors have now found that by the
met hod described in W02/ 066449 25 bifeprunox nesylate is nornally obtained
as a crude prodyab2)(Thentdyag of tengepdund 7-gial @ bipheny-9DB2h D6z 263 - 275 O
in a polynorphi Czéc bRz dxoloRe hotoRdih&REREhate INNW SteprafPR b Gi&t)l AR s pol yrmor ph 8
(delta). Upon f;{l er purification the product is obtained in two different
crystal nodificadllons or a mxture of these two nodifications. The first of
said two nodifications is the already mentioned pol ynorph 8 (delta) and has
a 30 nelting Point in pure form 50C The second nodification is further
indi cated as 10 JANUARY 2007 2 Sghygforph y(gamma), When the y pol ynorph is

predonm nantly is obtained, it is jn

The hydrochloric acid salt of .this compound (7-[4-'([1,1'-biphenyl]—3—ylmethyl)—1—
piperazinyl]-2(3H)-benzoxazolone {(bifeprunox) is described and- claimed in

CH:,SOaH

15

WO097/36893 and the monomethanesulfonate salt is described and claimed in
WO0Q02/066449. In the second patent publication the direct formation of the

20 monomethanesulfonate salt by the reaction between the reactive mesylate ester of
N,N,N-bis(2-ethanol)-m-phenylbenzyl amine and 7-amino-2(3H)- benzoxazolone is
disclosed.

[0003] The inventors have now found that by the method described in W002/066449
25 bifeprunox mesylate is normally obtained as a crude product (melting range indicated
in W002/066448 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
sdid two modificationsis the already mentioned polymorph &(delta) and has a

20 melting point in pure form of 265 °C. The second medification is further indicated as



al nost all cases obtained in a mxture of said polynorph wth pjANONRY 2097
the mxture having a nelting point of about 273 C. 5 [0004] During further
investigations it has appeared that pol ynorphs y and Bare netastable, and
t herefore may have serious drawbacks when used in a pharnmaceuti cal
formul ati on. The unpredictable formati on of one of the two polynorphs yand
S or a mxture thereof is also undesirable. It is therefore the object of
the present invention to provide a stab)e crystalline form of
7-[4-QL, 1' - bi phenyl]-3 10 yl net hyl ) -1-pi perazi nyl ] -2(3H) - benzoxazol one
nononet hanesul f QR@h&pr Pham Pl ARARCELY hdhRorpH R&ratBifmbhuf AbRRP R @dMced in a
repr oduci bl e nnng%r. “[0 050}%?“ has NOW surprisin I\;Z/]_ been fo;ng' t hat
7 L4- ([ 1, 1' - bi pRERSH 351 FEORS 7 2 TH0: AP ZPRUTT Brogimgeh Zokazol one
nmonomet hanesul f ordirebasingamplting painio! rept 2734%. crystal | i ne pol ynorphic form
(referred to bel ow as pol ynorph a (al pha)) which does not have the
di sadvant ages, of el AL L ONE i line form of
bi f epr unox massyI[E'):lDE)geDlug"?grrri{ﬁ#rth%F { e?gﬁ%ﬁ\gﬁg’ﬁlpggﬁ{% @%%’I@}pﬁ%%ﬁr phic forma
does not under gd"éEgARRr &% e &R it "HP g "UE nBRPKES ¥hetuHiedi Py® or hi gher
t enper at ure. Fumhdieageyicd formiuiation: yEie alripiedigabiep fatmatioy sif adnk i ofetbe [tno t he f or m of
|Tﬁr gefcr ystﬁ! S %@lyM@ﬂJf@ha@Xbr!é@niﬁﬂ@ih!a&ofhb%lsﬁi.lrlld*eﬁr_aﬁl@.dtl iSReleBR egied hi Igh puri t%/.

erefore this p . [ ; aple, for . the formulation o
b1  epr unox mesy e bresnnnph & PRl o SUbBLrfebh PR SRl bt £ 01 2
reduction. [ 008tk EpPsRAMIFPHLSFSFUBE phi CPIRPTHBIUBTH R pr ufbx nesyl at e
accordi ng to thehar@Bcepicd geawhich nardsetrradured is a chefoilysibie nizpner-he f ol | owi ng
physi cochem cal paraneters X-Ray diffraction patterns (Table | and Figure
1); The nelting j f_ Do ic f b S Rl S tjng rate 10
K/mn) (see DS(I:d?Jt‘8 %‘]2% Pr%‘ nrogln%u%lﬂ?gg&?%%&)@gl hgt: g(:(ﬁ’r1u?1rqqf r%gglg‘gg %ﬁ);nd Figure 3);
The nost i nport &RE=F ']’éggbq’eﬁﬁc*f‘?fﬂ""ﬁanﬂ‘g""(i‘?t 61480 E0f i BPYinox nesyl at e
whi ch can be1dsedstalinedplghérphipforghrefayied tofoglpwras pobyrrpifol rorfelphe) Jaigh d®sare gi ven in
Tabl e 2a; S(():I :\Id nsﬁraxﬁ@thé?uga(]@dweg&pem :céﬁﬂie_(f-lll:ﬁlmoﬁéd:’po@ﬂﬂrpﬁ. THE erét%l!in'ﬁ-rhe rrgst .
I mportant "C shi. I, M Whl ch can be use
to distingui shlv?rﬁnso f#%érﬁq&ﬂegy%tﬁgﬁnﬁ% ﬂ)}%\%ﬁ%&ggg)gtgaﬁlg'esynoll‘{%%r%?g‘gfmea3a; 35 Single
crystal X-ray di%r 8%t {69 PUNPEE™ 42vah Gt 598 A eEPRF SUBifty 90 N9ENUARY 2007 3
Al | data herei n temperayredeurtbernond thiseristelingdqpn oxdtakiaessn Bimrmseityresctystelo nor mal

20  which can be easily be filtrated and having a high purity. Therefore this polymorph o
is particularly suitable for the formulation of bifeprunox mesylate in a solid form, if

desired after particle size reduction.

[0006] The crystalline polymorphic form of bifeprunox mesytate according to the
25  present invention is defined by the following physicochemical parameters
X-Ray diffraction patterns (Table 1 and Figure 1);
The melting point‘of polymorphic form a is 277 °C (DSC heating rate 10 K/min) (see
DSC thermogram, Figure 2); '
IR spectrum (Table 2 and Figure 3); The most important IR absorption bands of form
30 ¢ of bifeprunox mesylate which can be used to distinguish this form from forms yand
3 are given in Table 2a;
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
from forms yand 6 are given in Table 3a;
35  Single crystal X-ray diffraction (Tables 4 and 5 and Figure 5).



measur ement error depending e.g. on the apparatus used and ot hgy jANUARYEI0RY S
i nfl uenci ng peak positions and peak intensities. 5 Table 1. Characteristic
Powder X-ray Diffractions of fornms a,y and S of bifeprunox nesylate. Figure
1 provides a representative XRPD pattern of polynorphic forma of

bi f eprunox nmesyl ate. Form Characteristic reflexes (expressed in degree of
diffraction angle 26 at room tenperature) a 7.0, 9.3, 10.0, 12.5, 15.4,
16.7, 17.2, 17.4, 17.7, 18.7, 21.3, 22.2, 25.2, 27.2, 28.3, 28.8, 30.1 vy
10.4,11.4,11.7,14.1,15.1,21.0,26.9 5 3
6.4,10.2,12.1,16.4,16.8,19.3,19.7,20.6,24.1,26.6 10 Table 2. Characteristic
| R absor ption bafdgatarherelr e dnderstasid oSbe faPpPYese @iexsubigr <y | oM@l Fi gure 2
provi des a repr esestrabdantgrot Repsipingtergluom ¢k gpodrausosghane dter paraneddrs  bi f epr unox
nmesyl ate Form Chafruacctngﬁéaﬁbds@ods%@ewtmsmn bands (expressed in cnf) a

1764, 1636, 1284, 1217, 809, 795, 746, 694, 663,509 y 1777,1279, 1258, 1210, 1124,

800, 764, 749, 627, 518 S 1865, 1769, 1434, 1282, 1253, 1212, 1126, 935,

767, 751 Tabl @ 2EebleNpSheracijsty fader X-rY BiSeiopt of fiimbavesd 6¢f Flervs<a, yand S of
-bi feprunox 15 resyhtatrguishipelideatedaaentgiedXArD Witst of pgymosdhictidie ddnr ee f or ns.
Form Char acteri sgif%&unloﬁﬂ@%gtgr ption bands (expressed in cm) a 1764, 1217,
795, 746, 694 y 1777, 1210, 764, 749, 518 8 1769, 1212, 935, 767, 751 20
25 10 JANUARY 2007 4 Table 3. Characteristic "C solid state NVR chemi cal
shifts in forns|@myaritargeteiftic rdfpxes (srrmesesd imegipt eftddfractioh gnaree? 63t pemo)ri des a
representative [13C sdlidnpesfuri € NVR spectrum of pol ynorphic forma of

bi f epr unox nesylate—HRerm-Chatacteristie—echpmcalbsshiftfexpressed in ppm
relative to glycine Z'O’ iﬁ%"ﬁ?%ﬁ*ﬂﬁé’ '—2(531?'%;'8‘%3%%321%335’.%,'32'348. 7, 50. 3,
56.5,106. 8/ 110, 7, 12474 26$7885%1127 8, 129. 2,

Y 10.4, 11.4,11.7,14.1,15.1,21.0, 26.9
5

6.4,10.2, 12.1, 16.4, 16.8, 19.3, 19.7, 20.6, 24.1, 26.6

~

10  Table 2. Characteristic IR absorption bands of forms «, yand S§of bifeprunox
mesylate. Figure 2 provides a representative IR spectrum of polymorphic form o, of

bifeprunox mesylate

Form Characteristic IR absorption bands (expressed in cm™)

o 1764, 1636, 1284, 1217, 809, 795, 7486, 694, 663, 509

¥ 1777, 1279, 1258, 1210, 1124, 800, 764, 749, 627, 518

5 1865, 1769, 1434, 1282, 1253, 1212, 11286, 935, 767, 751

Table 2a. Most important IR absorption bands of forms a, yand & of bifeprunox

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

Form Characteristic IR absorption bands (expressed incm™)
o 1764, 1217, 795, 746, 694
v 1777, 1210, 764, 748, 518
3 1769, 1212, 935, 767, 751

20



130.8, 134.2, 137.7, 141.6, and *153.8. y 38.2, *44.3, *45.9, BOUANUARY. 207
59.4, 103.5, 109.3, 125.3, 127.9, 128.9, 131.1, 133.2, 134.5, 141.2, 143.2
and *153.7 8 39.1, *44.3, *46.3, 49.3, 53.4, 58.8, 104.6, 110.4, 124.6,
127.0, 128.5, 129.7, 130.5, 134.4, 141.5, 143.5, and *154.7 denotes carbon
resonances whi ch show typical asymetric residual quadrupolar splitting- s-5
Chem cal shift are given for the high -field resonance nmaxi num Tabl e 3a.

Most inportant 13C solid state NVR chemg cal shifts bands of forns a, y and
Sof bifeprunox mesyl ate which can be used to distinguish the three forns.
For m Char act er i Stable 3chesdceadic $bisbild fat=xpvire sisattal smftpmm:rmeloas,hmes é¢fo gl yci ne (&
=176.03 for the %p%n%?%%ﬁg’bcq—'} uft éq:wof‘hdes‘lg erreséﬁatée 406y§ BRANGR7- 7 Y 38.
54.5,103,5, 109. S 39 -8 and 104. 6 10 Tabl e 4
Rel evant Single S@%’Paflpdxm?ﬁffﬁnf??fg@{’m% ”ﬁ?ﬂaée coI | ection paraneters for the
crystal structuréordet er nthredcietutic cemica shitt (eapresgedial pisn afatilei th gipinein®y nesyl at e.

Al pha (a) Gamma [(y) Del {57663 for mGaaesepane® (K) 150 133 150 \Wavel ength (A)

0.71073' 0. 71073%0. 71075340&?%52@&&755 760 Ll byl 276 PBRG28x0. 27

0. _24X_. 1_3X0. 07 | B—16x6: D233 4558, )5911054 5586 W3|5L {dggrfzygb.'z?lgqgﬂl ni c
triclinic Space|group PJ 131R213h@, P48, 1472, 249k ahd +idart cel I’ di'mensions; a (A)
9.823 9.0975 9.1832 B 116143346.1,32.2.69.4198.83@ ) 517.

14.106 a () 98..553 Q(L £299680. 5(1344,)141)531 116. 097 90

M&QA_B%JBD_&_J_(_}
89. 157 Cal culggq%"rg‘gﬂglf regopgn ﬁmﬁlﬁgg ”?E@ fsdgBeadrreysiiSt eness of data

(% 100.0 100 er o ctions 27105 - 23759 27207

glligbgl’140f uni quel'a[:lgga ﬁ/lost.tllm%géan@gé lw?s%zgthﬁlg\r chemlcg shlﬁscgancli’s OF orrr]nesda, $ar ameters 314

3 of bifeprunox mesylate which can be used to distinguish the three forms.

Form Characteristic chemical shift (expressed in ppm relative to glycine (8.
=176.03 for the C=0 resonance)

o 40.4,48.7,56.5, 106.8 and 137.7

v 38.2, 54.5,103.5, 109.3 and 133.2

8 39.1,49.3, 53.4,58.8 and 104.6

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

crystal structure determination of forms «, yand & of bifeprunox mesylate.

Alpha (o) Gamma (y) Delta (§)
Temperature (K) : 150 133 150
Wavelength (A) 0.71073" 0.71073 0.71073
Crystal size (mmxmnmxmm) 0.10x0.15x0.27 | 0.24x.13x0.07  0.10x0.15x0.35
Crystal system triclinic monoclinic triclinic
Space group P-1 P24c 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
r© 116.097 9a 89.157
Calculated density (g cm™) 1481 - 1.368 1.3556
Con\wpleteness of data (%) 100.0 100.0 99.8
Total number of reflections 27105 - | 23759 27207
Number of unique reflections 53585 5809 ) 4149
Nr. Of refined parameters 314 316 314

(Mo Ka radiation)



(Mo Na radiation) 10 JANUARY 2007 5 Table 5. Atom c coordi nat gsjANUaE42002Nd
equi val ent isotropic displacenent paraneters (A2x 103) of crystal structure
of forma of bifeprunox nmesylate. Uleq) is defined as one third of the
trace of the orthogonalized Uqg tensor. 5 xy z Ueq) 01 3471.7(11)

3848. 0(10) 2910.8(8) 26.4(3) 02 2785.8(13) 1499.8(11) 2541.1(10) 38.1(4)

Ni 5215.5(15) 3175.4(14) 3398.0(11) 29.3(4) 10 N2 3880.6(13) 6773.4(13)
3211.0(10) 24.6(4) N3 1702.0(14) 7879.1(13) 3177.7(11) 24.9(4) C1
3755.9(18) 2687.4(17) 2914.9(13) .28.6(5) C2 4801.7(16) 5042.8(16)
3421.0(12) 23.7(4) C3 5896.6(17) 4637.6(16) 3727.8(12) 25.8(5) 15 C4
7334.0(17) 5622.13Ple75 4Htows. gerdivgfesp & 3¢%6)and (Eguivaisgty isgiropg) dl%%ﬂer% 18)

4470. 3(12) 30. 7(faameteis (B4 88y dcAstY st of oy § odddbunbk h2gyla2B8UR@QT C7

2035 3(17) 0432 Bckble il Bd oo Snhlondila (A2 18) 8285 6(10)

3280. 4(14) 29.8(5) 20 C9 3141.4(17) 8515.3(17) -2694.6(13) 292(5) C10

1196. 3(17) 6328. 4(1'%\ 3094_7(13) 25 8(5) - Cl1 2450 2(16) 6106. 0( 16)

3661. 4(12) 2559(5) Cl2 465. 7(18:) 8238.]y(17), 27263.9( 13)(eq29. 1(5) cC13
-273.5(18) 7526.6(18) 1622.4(13) 30.9(5) 25 Cl4 166(2) 8245(2)  780.4(15)

-46.7(7) C15 -58§(2) 7574(3) 3435@(16(159485(10)6(33108 16 - 1g3d(2) 6194(2)

- 466. 0(15) 49. 2(52)3 Cl7 - 2206 ggﬁ% §fg8(1,g19 54q 2(1} 9(6) 018

1474, 4(18) 6157, 3(18) 1409, SIS, },30 495504003, 7( 19)
7

170. 3(13) 37.1(6) C20 -4751( C21 -5976(2)
2260(2) -766. %(i% 54.6(7) %@89§ 4(i§18§ 101@29 3?(*% 58. 2(8)
1702.0(14)  7879.1(13) 7(11)
C1 3755.9(18)  2687.4(17) 2914.9(13) 28.6(5)
c2 4801.7(16)  5042.8(16)  3421.0(12) 23.7(4)
c3 5896.6(17) 4637.6(16)  3727.8(12) 25.8(5)
15 C4 7334.0(17) 5622.3(17) 4265.8(12) 28.3(5)
cs 7587.8(18)  7016.7(18)  4470.3(12) 30.7(5)
cé 6489.3(17) 74257(17) 4145.1(12) 28.2(5)
c7 5035.3(17) 6432.4(16) 3594.8(12) 24.3(4)
c8 4371.2(18)  8285.6(16)  3280.4(14) 29.8(5)
20 C9 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 -1474 4(18)  6157.3(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)



C23 -4750(3) 1709(21 655.0(17) 54.6(7) 35 C24 -3520(2) 3039( 2)103UARY 2007
45.3(6) SI 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) 10 JANUARY 2007 6 Table S. Atom c coordinates (x 104) and

equi val ent isotropic displacenent paraneters (A2x 103) of crystal structure
of formy of bifeprunox nesyl ate. U(qu is defined as one third of the
trace of the orthogonalized Urj tensor. 5 xy z Uleq) 0(1) 6610.7(11)
756.7(7) 6306.4 26. 6 2 94117 552, 8 6513.4(8) 40.3(3) C(2)
7882. 4(17) 240. N@ﬁéﬂ%§¥T% 38 9@ E?gfékﬁfﬁfw &@éwaﬁ4) -598. 9( 9)

6206. 3(8) 27. 4( %'?me@(sﬁﬁ 1%?fgwée‘f’fﬂ)ﬁuﬁ@%mm(@Uﬁep@%@%ﬂ@%U@@ I5(3) C(4)

4896. 5(18) - 1346efi6ddls pneBOART 7¢ Bce FlheD(tibpona@eds t886°2. 7(19) - 1133. 4(11)
5866.9(10) 35.5(4) (C(6) 2894.2(18) -281.1(11) 5915.0(9) 32.3(4) 15 C(7)
3884.2(17) 428.8(10) 6069.0(9) 26.2(3) ,C(7A) 5382.3(1q),199.5(10) 6119.9(8)
23.7(3) N(1') 3465. 6(14) 1286 2(8) 6235 9(8) 28. 4(3) é( ') 1876.4(18)
1434.5(11) 6215 ; : ] :
36.5(4) 20 N(4' P'2322. 4(14) B § 9)

2861.2(11) 6265°# 10) 30.0(4)°1"&EH) 5840. 3(9) 27.2(3)
C(10) 2051(2) 388%.9(11) 6667 884-4D) 3?4@%(21)) 522910)2788290(418) 4658. 9(11)
6354. 3(9) 3007(H4PB) 25 C(12) 23F#A9.G(417) -599%49). 2( 49p.36b77. 879J3) 27. 8(4) C(13)
3015.0(17) 5646C@AN10) 5277. 0(Bys.267) 8( Ipe.4(C)143064588. 8( 18)5(3072. 6(11)

—6630. 8( 11)
°@ 5 ) 3942.4(17)

5781. 3(10) 33.7¢d) 4896.5(18) -1346.6(11)  5948.7(9) 31.7(4)
C(5) 3392.7(19) -1133.4(11)  5866.9(10) 35.5(4)

C(6) 2894.2(18)  -281.1(11)  5915.0(9) 32.3(4)

15  C(7) 3884.2(17)  428.8(10) 6069.0(9) 26.2(3)
C(7A) 5382.3(16) 199.5(10)  6119.9(8) 23.7(3)

N(1" 3465.6(14) 1286.2(8)  6230.9(8) 28.4(3)
C(2) 1876.4(18)  1434.5(11)  6215.9(11) 35.7(4)

C(3) 1661.2(18)  2283.3(11)  6630.8(11) 36.5(4)

20 N4 2322.4(14) 3039.8(9)  6262.9(8) 28.0(3)
c() 3942.4(17) 2861.2(11)  6265.4(10) 30.0(4)
C(6) 4103.6(17) 2010.2(10)  5840.3(9) 27.2(3)
c(10) 2051(2) 3884.9(11)  6667.0(10) 35.6(4)
c(i) 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)
Cc(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) 3064.4(19) 5086.4(12)  6836.9(10) 38.5(4)

30  C(21) 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) 6797.7(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)
0®4) 7714.0(13) -2961.4(8)  6156.0(8) 48.0(4)
o) 9327.4(15) -3123.8(9)  5197.7(7) 50.7(4)

40 C(iM) 10484.0(18) -3388.0(11)  6647.3(9) 33.1(4)



C(15) 4644(2) 5795.6(12) 6554.8(11) 40.5(4) C(16) 3964. 4(19).ﬁQ§@ﬂ¢@g%%07
6836.9(10) 38.5(4) 30 C(21) 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) 6797.7(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) 0(4) 7714.0(13) -2961.4(8)
6156.0(8) 48.0(4) 0(5) 9327.4(15) -3123.8(9) 5197.7(7) 50.7(4) 40 C(IM
10464.0(18) -3388.0(11) 6647.3(9) 33.1(4) 10 JANUARY 2007 7 Table 7. Atonic
coordi nates (x Ieeg 7. Atvchiceguudinetes ©10) ersietuiapntdsotiipplispleement  par aneters ( A2x
103) of crystal pahimstet taee109hor dntararbeted of Binf epbpRoxmREMIAt e.  U(eq) is

defined as one tiynd 4 ﬁneéég%né{h@oc&metracg%e%ﬁ aa%@b Zeg U g tensor. 5 x y z
U(eq) 01 4353.9(14) 2151.8(14) 9.8(9) 31.7( 013. 8(15) 1799. 9( 16)

-260.0(11) 41. 7(-6)—Nr—31ﬁ3—0(—r9j—36“97(‘2j'—r22®ﬁ“(—13j“33’6f‘6j—10 N2
7357. 2(17) 2103.5(19) 550.2(12) ¥32. 1(6) ¥ N3 844F. 3(17) U, 4(19) 2265.2(12)
30.5(6) Cl 3130(2) 2515(2) -491 7(15) 31 6(8) C2 5441(2) 3184(2)

D431 7(14) 27.6(C) C3 4912( 23353948( 231518202, 7( 18P 29. 7)) 15 C4 5792(2)
5233(2) -1804. 5(6) 38.0(8) £B3.FA@A2( pe.&AY5( V6001576, 51 TE) 40.4(8) 6
7745(2) 4328(2) n1796. 9(16) 35376809 ChofB62(2)228203(2) 33189. 9(15) 29.9(7)
C3 8926(2) 240703) 662 0(15) 2 a8) 2s6% 9346 Ah059(A)(c)284. 5(15)
36.0(7) Cl0 6834(2) 364(2) 2&4333 15)528813( Tdoe5.2¢12)  30.5)

c1 3130(2) 2515(2) -491.7(15) 31.6(8)
c2 5441(2) 3184(2) -431.7(14) 27.8(7)
c3 4912(2) 4148(2) -1202.7(15) 29.5(7)
15 C4 5792(2) 5233(2) -1804.5(16) 38.0(8)
c5 7222(2) 5295(2) -1576.5(17) 40.4(8)
cé 7745(2) 4328(2) -796.9(16) 35.7(8)
c7 6862(2) 3203(2) -190.9(15) 29.9(7)
cs 8926(2) 2107(2) 662.0(15) 36.3(8)
20 C9 9346(2) 659(2) 1284.5(15) 36.0(7)
c1a 6854(2) 364(2) 2127 3(15) 33.3(7)
c11 6484(2) 1826(2) 1508.8(14) 34.0(7)
c12 8900(2) -1091(2) 2896.8(15) 35.7(8)
c13 7978(2)  -1468(2) 3868.2(15) 32.6(7)
25 Cl4 6997(2)  -2644(2) 4086.9(17) 40.5(8)
c15 6109(2) -2941(2) 4966.4(17) 42.7(8)
c16 6171(2)  -2068(2) 5624.7(16) 39.1(8)
c17 7146(2) -888(2) 5437 .5(15) 32.1(7)
c18 8054(2) ~ -613(2) 4552.0(15) 32.2(7)
30 C19 7171(2) 74(2) 6137.9(15) 31.4(7)
c20 7068(2) -494(2) 7144.3(15) 34.8(7)
c21 7028(2) 422(3) 7794.2(16) 38.2(8)
c22 7099(2) 1919(3) 7448.1(16) 39.7(8)
c23 7201(2) 2497(2) 6453 5(16) 41.0(8)
35 C24 7234(2) 1589(2) 5798.4(16) 37.9(8)
si . 8731.8(6)  3909.1(6)  3076.9(4) 33.3(2)
03 9471.7(16) 2602.8(16)  2887.4(12) 50.3(6)
04 7233.7(16)  3640.6(18)  3484.5(11) 50.4(6)
05 8877.7(16)  5117.0(17)  2228.8(11) 47.6(5)

40 C25 9712(3) 4404(3) 3958.1(17) 48.8(9)



Cl1l 6484(2) 1826(2) 1508.8(14) 34.0(7) C12 8900(2) -1091(2) 2RUANAKY)2007
35.7(8) Cl3 7978(2) -1468(2) 38682(15) 32.6(7) 25 Cl4 6997(2) -2644(2)
4086.9(17) 40.5(8) Cl15 6109(2) -2941(2) 4966.4(17) 42.7(8) Cl6 6171(2)
-2068(2) 5624,7(16) 39.1(8) Cl7 7146(2) -888(2) 5437,5(15) 32.1(7) C18
8054(2) -613(2) 4552.0(15) 32.2(7) 30 C19 7171(2) 74(2) 6137.9(15) 31.4(7)
C20 7068(2) -494(2) 7144.3(15) 34.8(7) C21 7028(2) 422(3) 7794.2(16)
38.2(8) (€22 7099(2) 1919(3) 7448.1(16) 39.7(8) 23 7201(2) 2497(2)
6453.5(16) 41.0(8) 35 C24 7234(2) 1589(2) 5798.4(16) 37.9(8) Sl 8731.8(6)
3909. 1(6) 3076.9(4) 33.3(2) 03 9471.7(16) 2602.8(16) 2887.4(12) 50.3(6) 04

7233.7(16) 3640 4 50, 4( . 7(16) 5117.0(17)
2228. 8(11) 47.eTéﬁﬁi%‘%§§°@@é%%%g‘§ﬁéi a“%@%@%i%i_ mié?ﬁg??' 0 JANUARY 2007
8 [0007] The poPYrierisAIcE ReGYieR OFF feties 8eiBYtrafitdYafTrsrtien Re B R forns yand S
inits physicoskeningad solipsirtafetNMRsrecDSBC The bysierghenidabpaiaoeter )Kineay di ffracti on

pattern, |R sSpgftsiydr SigieR IniTebisd 184, €arkIGndRrssReet rum The physi cochemi cal
paranmeter of the 5 forns y and S are given in Tables 1-4, 6 and 7 and

Fi gures 6-15. [0008]( The present invention also relates to bifep runox
nmesyl ate in whi EfP8hthe| Reesget inverfien AlsogpaiGielr §iP et Besyiete (ihichogt legst t he

bi f epr unox nesyamtie) wpiphe baseativiy %atf tediiptunadyrmaylate, §Bfevdbly allestaoeof , nore
pLeffraggymft L@ﬁsit%b@y&mSQofﬁma&éﬁhewﬁﬁé,mﬁar@)&@t%dwéakaggeu?lﬁ,fat | east
about . r r o8 ,,0f bi feprunox
mesylate is M %%%”%88‘1%3%%?'8{%?%*’%‘5%? g’? rﬁ %ﬁhorlggr%%ﬁ lgtg Qﬁ?s?%ov\i?S e\/70i d of any vy
or S pol ynor phi & PR endtieis i thewpyReRNsssPray AT B FYRytatialydridicsaeant an anmount
of less than 1p&s powyedrpticabing Heess Withambshtaly davoidSk inlebnt B Brdouptr &f er abl y at

HgaSt a bout 99 i 100 pferdblylIERIENOX wWAESH hridleBrefefanly i k4182 RAI¥AOr Phic a form

wt. % of bifeprunox mesylate is in the polymorphic a form.
15
[0009] The preparation of the polymorphic form « according to the invention is
carried out by recrystallisation from an organic solvent or a mixture of an organic
solvent with water, preferably a mixture of a (C4-Cs)alcohol and water or a mixture of
acetonitrile and water. More preferred are a mixture of 2-propanol and water or a
20 mixture of acetonitrile and water. The most preferred solvent is a mixture of
acetonitrile and water. The polymorphic form v can be prepared by making the free
base of bifeprunox directly followed by the addition of methane sulphonic acid and
crystallization from methylethylketone.

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 a or v of the active substance with

30 inert pharmaceutically acceptable excipients and carriers. Most preferably the
dosage forms are tablets or capsules.

[0011] In a pl;eferred formulation of the polymorphic forms o and y according to the
invention the composition contains, apart from the milled and sieved active
35  substance, lactose monohydrate, microcrystalline celluiose, sodium starch glycolate
type A, sodium stearyl fumarate and optionally colloidal anhydrous silica. The amount

of jactose is between 20 and 90 % w/w of the total weight of the tabiet core,



[ 0009] The preparation of the polynorphic forma accordi ng to tHORANUARY200HN
is carried out by recrystallisation froman organic solvent or a m xture of
an organic solvent with water, preferably a m xture of a (G -C5)al cohol and
water or a mxture of acetonitrile and water. Mdre preferred are a m xture
of 2-propanol and water or a 20 m xture of acetonitrile and water. The nost
preferred solvent is a mxture of acetonitrile and water. The pol ynorphic
formy can be prepared by nmaking the free base of bifeprunox directly

foll owed by the addition of nethane sul’phonic acid and crystallization from
met hyl et hyl ket oNfurer 2R bef0h0b add W POMERPHR Gerfed bih&n 30 tha¥ssacHAr di ng to the
nvention can be,loriyl af ed. LS. 493308 LRLIBsLh, Wb ¢ft Lhe grystalline
active substance TS pfre8eRf iR the soifd tormb t HEaY 9&8%h in the art.
Exanpl es of sai dveigbi<atje taolst seee BEraply patwasmad #ng 15 Coivery mesipleltred  capsul es,

gr anul ar aer osoltstweguipposi2A%wivethe amobnsdi sydiemsiach glycolatritpb A iskatwedre pr epar ed by
m'hxi ng th;a_ poéle ?/rmﬁ/pm @.tsfo/gf/moﬁhéman)we@fﬁ: ofttmawe@&ciré(sreﬁagﬁmgtaﬁo%r]gdh 38| i nﬂ] t
phar maceuti cal | y, acc a e | riers., preferably the
dosage forns ar eo'f%bv?_\gtagpéngﬁcﬁ%sf%f’ %g%& %%ﬁaﬁrhﬁ a§'°§nrt 8{‘\%?%& tEﬁﬁgirarrul ation of

t he pol ynor phi ¢ eFa&'s Betusra 0% 8L bt dichie '8! et °“ih?1@B‘Fh°P'6rP“’cf‘?ﬁaé”Ycorrposi tion
cont ai ns, apart Hetween Qteed A Pd ved arimebstpregeredthbad t 0% ev/w. BBllodiallasttydrmiese, | act ose
mog_ohydr?te, m ok Yistbridlly ddBks t6 @k toth.RS6h in 88l dibrS feaeridw Plopsiek 3t € tygﬁ A,

sodi um st ear : n r Skl ca. e
anount  of Ié@:t g#sr%% ?v@é,ﬁ/\é@ﬁ%@%@é%%%ﬁkk%a&% l\lr;v? bvgﬁt#umtao F\g%?eg?g'ﬁs/\?/\%%dght of the

tabl et core, 10 “FARMARY Dot weehh PiPePRIE 9repeffiEdN0PE S “do ™®% w/ w and nost
preferred betweeamodiofzaelin@’ betwedng.0% aH &.0dmwwref the fweight of the lapisitcadel | ne cel | ul ose
i S between 5 anchrdddy\niiweddf3 otah@4.¢ Biwak and wedt grlaferrafabédn@st.abl et core, preferably
between 10 and 15 % w w and nost preferred between 11 and 12 % w w. The

anount of sodju rch, gl ycol ate t Ais between 5.0.1 %and 2.5 % w w of
the total V\eﬁi‘l@hm’ 03%]65?[1 haefu??i%laseotegctger g?f/e[')’g:r" ef '%‘F%E‘i y r[')eg}?\?\/e"éﬁmé'fc?g 3%(1 0.7 %ww
and nost pr ef er rfeauigion erscriyedarpvy wheremee i grhstante havngi gl ePEaiPyl  fumarate is
bet ween 0. 1% and: & yacHdnf td theinteotioalis wiled gt subfeqidn®y rhiedd| ith carale preferably

anhydr ous st 11 G oS SEERPRTREY (R HBE) B B o e "t 1 mpr ove
t heyf | ow proper t(lg} éleng?rp‘fg' atfﬁ%"%bf“m%‘ge*f il {ﬂﬂaéjﬁo cé’a“a@dﬂ%!t'ael s "E)c’rng'?ygrra{gbl y addegpi n
an anount of 2betWEeHslingTEiuer soymsstagh glveplast tyRed spditmaftedpd fugRtetof t he tabl et
core, preferabl yanabyiortallyOyith Follaibiahanhiiveus siigrznd pred ioto eblels gf the désieddween 2. 0% and
5.0 % wW w of themgindBlrin®tabk®y thaplelire GOFeBveen 200 and 400 MPa, prefe rably

between 250 and 350 and most preferred about 300 MPa. The product is coated with

a colour and taste coating by spraying of a coating suspension onto the tablet core in

25  asuitable coating equipment (e.g. a perforated pan coater or a fluidized bed coater)

[0013] The polymorphic form o and y according to the invention can be used by
administering to a living being. Bifeprunox mesylate is especially useful for the
treatment of humans suffering from psychaotic disorders or Parkinson's disease.

30
[0014] The following examples are only intended to further illustrate the invention, in
more detail, and therefore these examples are not deemed to restrict the scope of

the invention in any way.



preferably between 3.0 and 4.0 % w w and nost preferred about ®.JMUARY 2007
[0012] In a further aspect the invention relates to a nethod of producing
the fornulation described above, wherein the active substance havi ng

pol ynorphic form a or y according to the invention is mlled and
subsequently m xed wth a suitable mxer (e.g. an orbital screw m xer
(Nauta m xer) or a conbination of a diffusion mxer (bin blender) with a
rotating inpeller mll (quadro co-mll)) with |actose nonohydrate, 20

m crocrystal line cellul ose, sodiumstarch glycolate type A, sodium stearyl
fumarate and optionally with colloidal anhydrous silica and pressed into

tabl ets of the ggaﬂp[ee,dpreﬁatrgtgng;g},-eplg,qxinqggy,g@pl etting the pressure is between
200 and 400 MPa, preferably between 250 and 350 and nost preferred about

300 MPa. The product is coated with a colour and taste coating by spraying
of a coating suS¥Fews tarPrensragor pid-Exhicrr2-iygrosyrhpnyiareamidsi t abl e coati ng

equi prent (esg. 143.6Et fnolkjat Zdmipamclivpibe warsusperfdediin d5wzd df et ot er) [ 0013]
The pol ynor phi CethQLidermd YtroYerBfifge! the Rkt Owdsheatbd Wy @byl P nieatltdrg used by

adm ni stering tg,auldyign Rerimﬂlg?sf Rohe bipadge Jik ea\%a% digeaC R Gl |y useful
sychoti cC

v d.gl .
for the treatnent o umans sufferi i sorders or

- from

Par ki nson' s di s@&éien thepixiprgyasgootetia 29'88?61/&”?1@"%%5%?@@ foppreaddiing! i nt ended to
further ill ustrbduethe aturerwee ntdiedry 0-5% undep stiging etdakiept,on isdentrheiuefiar e t hese
%aanA:wLeJZ R@f g&r)u?)gn SaRemBtholrOTHe @chilick Fds &8y e?@\%]?edorfith 26078 of rﬁatr@nztﬂuflgnnti n g(ly Wﬁy-

Ql%xg . oL | X ate. anmpl e
la. Preparati onefg% ' ( g@lﬁﬁ%(#%q g-a ﬁ@@?%&éﬁﬂ%ﬁ?l%@%@? (gg%pgée.arqgrﬁ%%& 6 g (1rrpm)| e)
of 2-ami no- 4- chl8F pREFEY was suspended in 550 m of methyl t-butyl et her
under mld nitrogen purge. The m xture was heated to reflux until the
materi al was degssplev@deredarutidh) ofN-Buthem-2lydrody -GnbbpRe@htdanadhydr i de was

added. Afteryst hey, 30dL AR B 508 wilUWE dideRed RALEH & RataUndabich B One hour.
After stirring éég(r: ﬁp sﬂddl tional . rH_E)ur t he glsgture I\I\fsf cgoilﬂed to 0-5C under
stirring and keptC SR HIY RIS TS RIF 15549 4887 9 HAC"Ho8T . The product
was filtered of hydroxpstgipceiamide POER| JocsdinanietFrgirlg 1 yey Rddegtthée twi ce and
dried at 50C andiuttd6uiptraracidiardietixea inggesMely ot nilot rritg@n 65% meawasadded ebry.  Yiel d
about 92% Exanpl &ahrermEl 6P aF iheReaBifon mixture at low stirtin% speed. The stirring

N Srag” 078 ED AL Ve AR AR S s B Bl P 201
under a mild ni thi§getasine de. tempsspture getwepn g3 pash 2606 The (Mdupvasrgrep-
vigorously for an additional 1 hour at.23 —26°C.Then the mixture was cooled to 0-
5°C and vigorously stirred at this temperature for 1 hour. The solid was filtered off
quickly, washed three times with 300 ml of cold water, sucked for at least 30 minutes
25  and dried at 50°C and 100 mbar under a gentle nitrogen stream til dry.
The crude product was suspended- in 2000 mi 96% ethanol, heated till reflux and
refluxed under stirring for about 15 minutes until a clear solution was obtained. The
solution was cooled to 25-30°C in about 1 hour, while stirring slowly, further cooled to
0-5°C and stirred at this temperature for an additional hour. The solid was filtered off,
30 washed twice with 250 ml of cold 96% ethanol, and dried at 50°C and 100 mbar

under a gentle nitrogen stream till dry. Yield about 78%.

Example 1c. Preparation of 6-amino-4-chloro-2-nitrophenol.

2308 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 hydrochioric 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



hydr oxyphenyl ) acet am de prepared according to Exanple is was atilexNUARY fud7
diluted sul phuric acid and m xed intensively. 4 m of nitric acid 65% why
was added to the foamforned on top of the reaction mxture at low stirring
speed. The stirring 20 speed was increased and 75 m of nitric acid 65% w w
was added in 45 mnutes, while maintaining the tenperature between 23 and
26 C. The m xture was stirred vigorously for an additional 1 hour at.23
-26C. Then the mi xture was cooled to 0- 5C and vigorously stirred at this
tenperature for 1 hour. The solid was filltered off quickly, washed three
times with 300 nl, of cold ter,. sucked for at Jeast 30 nm.nute 25 and
dried at 50C andabffﬁ(?”?rg"éﬁa'@%ﬁ%epf°éarba§§'ﬁ"g§1% rf&daghﬂ?ts?" M “Frf“ﬁs °ﬂ§jr y. The crude
product was susp#asbidvichwHFESD M’ welgysnstdried R FO°C Bkt W@ dnbar ynfler g @eitix  and
refl uxed under stitragen swgarh Oirdryaigdighout B5%.m nut es until a cl ear sol ution was
obt ai ned. The solution was cooled to 25-30C in about 1 hour, while stirring
slowy, further coaol t 0-.5C angd, stirr this tenperature for an
addi 11 onal  hotir .E"T’H‘Egg& "io’ecPa\’Aa/S%", o !8?°é7l'.‘%%@gfke%ﬁvz\?\ﬁaszﬁlgﬁftWi ce with 250 nl of
col d 96% et hanol 188 & dioleb o GaminsctcshisfAd nirerRye b RIFPa g FaRring 1Y@ATPIR ni t r ogen
streamtill dry.1c¥as|sdspatredin TP8Y/M dExtyiptatatel endernidpénogeni porge erfid the
ﬁ?? nﬁl- 4- chlzo[] Ooptorl brepth R4l | was 2eHbvéd 6§ 4zbotiIPIk @stiefon of 250 mi of the i t

-chl oro- 2- hy V=.-3- N > r . rding to
Scampl e 1 by SEYa kbt GRENN & 35 50U LRl B BRhAm B2R R0 01 T 1
2- pr opanol uﬁaerad&eqﬁ?sl Y 1 B8 Eh ol Gertates 48N TR WB R GV IR dehl ori ¢ aci d
was added fol | ovasceddsd 28 thy migtrevwees eigorousiy stired xdquingewohigrshevdtoeidthe o ref l ux in
about 30 C, whidpplicHtiof @f QbIBY. VOB bfvkteigvaa Bdliet &fdthor@duré @és sBrrda@idis. The m xture

Bddi 1 onal hour Syt Lee R e ST vep bR DR D AR e i 1 250
m of water, and%a?‘?rga RIS RS %’ﬂ%ﬂdﬁggtﬁ?‘rﬁ% mﬁﬂfdsceé?’ ﬁé‘avéﬁ??%d i ‘E‘? ogen stream
till dry. YiéPd raegivsgeolaagan il grfang stirgd at iisdpranesatyrofr 1§minutes. The

5-chl or 0- 7- ni t r cso®{ B4d) fitred & washed withet00 HBG .18 HF!, (Whshe kvéce with 500 mi of

6- am no- 4- chl or Qsoid-wktd: LRMENRI 5BF ARAERAvRLEREEI ?19), bR dHPNBO @ and C WaS

suspended in 100Q .m .of .eth et a nder,. m | i, rogen purge and the
opti onal present%e\ﬁ}b%rruge\%gg%‘gen%\(f;og%S%esamgzwgrg'tﬁe(])rgpﬁbgﬂgél}’s‘ti | lati on of 250 m of

the solvent. The m xture was cool ed to 20-25C and 224 g of
car bonyl di i m2daz®iamplgds- Prépaaticied 7aming28H1hepzoxpz9iod®0 M of et hyl acetate. An
addi tional 100 mMorefg et Ayt @RdhBhe-nirdadHARARL-aNG frERredla¥dokting wvas Vi gor ousl y
stirred during tyo, BOYE fas MLRRME 1bddS oA sl R pRE 56,004 bdgor 1000 m of
water was added ghr;goltwg% argclie)étalﬁlg t%e \rlr\wgf?lresv}als LJdl%gen];’t%E at14 bar hydrogen pressure
for four to six hours at 60-65°C while vigorously é’drring. When the hydrogenation was
25 complete, the mixture was cooled to 45°C and filtered over Hyflo®. The Hyflo® was
washed twice with 175 ml of methanol. 500 ml of solvent was distilled off under
reduced pressure at 50°C, followed by addition of 250 mi of water and removal of
300 ml of solvent was by distillation under reduced pressure at 50°C. The last
procedure was repeated twice and finally 250 mi of water was added and 400 mi of
30 solvent was distilled of. The resulting mixture was cooled to 0-5°C in about one hour.
The solid was filtered off and, washed three times with 125 ml of cold water, and

dried at 50°C and 100 mbar under a gentle nitrogen stream till dry. Yield about 94%.

Example 1f. Preparation of 3-[[bis(2-hydroxyethyl)aminoimethyl}-1,1’-bipheny!
35 A mixture was prepared of 123.4 g of diethanolamine, 100 ml of water and 100 ml of
methylethylketone (MEK) and 500 mi of methyl butyl ether while stirring under a
mild nitrogen purge 124.75 g of 3-(bromomethvi)-1,1'-biphenyl was added together
with 750 ml of methyl t-butyl ether. The mixture was heated to reflux and refluxed for



m nut es. 1450-1500 m of ethyl acetate was distilled off at abpuaNUARYHB0T
and about 50C. The m xture was cooled to 0-5C, 225 m of 36% HCI was added
and the 15 m xture we cooled again to 0-5C and stirred at this tenperature
for 15 mnutes. The solid was filtered off, washed with 400 m of IN HO,
washed twice with 500 Ml of cold water and once with 500 m of cold

wat er/ et hanol (4/1), and dried at 50 C and 100 nbar under a gentle nitrogen
streamtill dry. Yield about 99% 20 Exanple le. Preparation of

7-am no- 2(3Hj - benzoxazol one. 107.5 g (1 nol e) of

S-chloro-7-nitraQqs %eéﬁ)fcumzweambQmeooﬂrera@errﬁﬂe afmeRLHl mg ntm@ure Eessarrpl e 1 d was

Suspended in 1OQNOShed or%e wet;r Ig?éqmll ?fl 2@ h%gHganr?Foar tm{egﬁv% /03»% l o? water Tﬁ)e et hanol

were added and the pressure for

four to six houP@“thEd 6'6 Ne%'rtavwrfe 'VF@(‘YF’GlfétfaVe%fvi”‘rrsPrﬁ’?j° 'Vﬁ’@’ﬂ F
hydr ogenat i on wather2bhecrompihesitresthyt Hetyhdthet ayas weas washel @it Zﬁ@m%@aand filtered
over Hyflo(r)s Tdevdasl tifistbn ves musnsSERd buyi 6Rer b bdisidid Borthe Qfgami®t hanol . 500

m = of solvent (H38 bl de Rk el Lo cdBIUHE M IR GaioanBy [ O] | OWEd by

addi ti on of 250 vent was by

distillation undeFmPBIERESHFeEE PR Va5poled OTRE [PePatuigABL HUET e was
repeated tw ce dndsefin thatexistep Seldasegfon wranéativevmssay@dded and 400 m of 30
solvent was distilled of. The resulting m xture was cooled to 0-5C in about

one hour. The %er, &?ﬁreﬁdr!\t{oﬁ%ﬁﬂr ;f,oxq,gegy,atg\@ gd three ti mes with 125 m of
cold water, and ni trogen stream

till dry. Yield aB‘EMF” ey %2 gE)‘?af’rfp % 'f(? ﬂ%ﬁf‘gg'éraﬁf‘?]ﬁﬁtﬂ@ﬁ t-Bipheny! 'in

3-j [ bi s(2- hydr oxpreaximplely 69 mbpireatityigihylkeiong prepsrirasasepyding 3% Exermviexif wee was pr epar ed
of 123.4 g -of disetehandet an fiegged POgein @ kepwvatt aessarmd2 00 mathar@bulfonic

ms*éI hyl et hyl lket ORRhybrYEds oasesivémn é’do n'%f nrmyrawketgnetwrwoo@&b@re sl € f]t ir lr ing
under a mi nif ur i phenyl was
added toget her g&%%gmﬁgﬁyg?m'%rﬁ E19 Bﬁetn? " mgﬁ/n%ylﬁ% 21[2} lf;r;)e was heat ed
to reflux and r&Rihvxee mas afded) AUARY™R 00 ethyigthvkgiongo g, s"f'—'&‘?“l 6hved by cooling
till room tenpematheresuforthenhgdifi¢ @ns tadred 1 aitour ¢5 Sasinutenshid Ppse-wth 375 m

of 2N NaOH and fhgidydityfERinoiMetnl]- 317 BipHehyl@éthyWRing solutidh) GuhilCRaRbiRRtheN NaCH and
water |ayers weg e%pg?éthfe%&&v?ﬁ) éf"'s%%r Ztﬁ%th%thﬁéto a@é!ide& lﬁl%xﬂﬁ?&lher The

conbi ned net%rhy Osf water 5

S

fol | oned by sﬁ"ref’atfﬁ YRhgr 18 @“H%%rf‘”ﬁ’é?dh drf’E Bﬁﬁyﬁdd'lé%“h@rwag $S5sible from
t he organi c | ayethaned@&er aeid and ammﬁ@mlwmﬁmm@f%@ @dhd eedinggrie 600 m  of
sol vent was di stidibecks@f at at nbspheric pressure. The sol ution was cool ed

to roomt emper at7'r”3'% d?':}qlrr%taghﬁfiben;&ézofdr%e pﬂeﬁhrédhé%cm&&t to%(gpp]e Yd @Lsd based on

quant Itative assas)éended/ in 100 ml of methylethylketone and added to the reaction mixture followed

25 by 60 ml of methylethylketone. The reaction mixture was heated to reflux and refluxed
‘during 20-24 hours. After 20-24 hours of reflux 48 ml of water was added and the
mixture€ was refluxed again for 1 hour. 420 ml of methylethylketone was added and 490
ml of methylethylketone/water was distilled of. This last step was rep eated three times.
46.1 g of methanesulphonic acid was added, the mixture was refluxed for an additional

30 hour and cooled down to room temperature in 1 hour. The mixture was further cooled
down to 0-5°C and stirred at this temperature for another hour. The solid was filtered
off and, washed twice with 75 ml of cold methylethylketone, and dried at 50°C and
100 mbar under a gentle nitrogen stream till dry. Yield about 76%. -

38



10 Exanple 1g. Preparation of bifeprunox nesylate (crude) A soJ,deAme,fzow
128.9 g of 3-[[bis(2-hydroxyethyl)am no]methyl]-1,1"-biphenyl in
approximately 750 m of nethyl et hyl ket one prepared according to Exanple if
was stirred under mld nitrogen purge. In a separate vessel 202 g of

met hanesul foni ¢ - anhydri de was dissolved in in 600 m of nethylethyl ketone
at 10.20C. To the solution 15 of

31[ bi s(2- hydroxyet hyl )am no] net hyl | -1, 1' - bi phenyl in methyl et hyl ketone 212.8
g of triethylam ne was added and 80 m13of net hyl et hyl ket one. The sol ution
of nethanesul foni c anhydri de was added in about 45-60 mnutes to the

3-abi s(2- hydroxyethyl)am no]nethyl]-1,1"-biphenyl/triethylam ne sol ution,
whi | e mai nt ai ni NExainfie 2. PepPaticatd pelybebwidaG obhlfeplunad mestakyihat hyl ket one was
added and the mpturg was 20 stirred for another 15 minutes, followed by
drop wise addition of 109.7 g of nethanesulfonic acid and add|t| on of 60 m
of nethyl ethyl ketone in order to rinse the addition vessel. 71.3 g of

7- ani no- 2( 3H) 5 bel?£687 diifeniencx meayrisr @'épeaﬁf?f@'fedlaﬁgjefcﬂb%x%ﬁlmléw ¥asnas suspended
in 100 M of metduytestehin Leikiomer 2000n atietbahd abdwu® il @aedtdr @Adefhixdgari € f ol | owed

25 by 60 m of ;gbwhggﬁyén&&;waﬂeatem@m fefi®hd eaaecmom wr&n%ﬁpehmt ed to reflux
and refl uxed dur| 48 ml of wat er

was added and t he% mlnu%es un er slflmnq_ Téaélfonneddsuapensnon w]as {urstl'fr ?_clzolededowaﬂlaj m
met hyl et hyl ket orﬁémVﬁat%Oméﬁ”éﬁ&tmgbmp?ﬁm’%%’ FRENSY 28t HRIeR eThe Keptatmt er was
distilled of 10 These fiitersd of sideiged v §0°C e ‘@@l t hree tines. 46.1 g of

nmet hanesul phoni ¢ acid was added, the m xt ure Was refluxed for an additional

30 hour and cool g, 4OWN . LRAALE SIRELAIchn! ol bfiGilex HISL XA LT Vs

further cool ed nperature for anot her
hour. The solid e ilPtered off and, washed twice with 75 ml of cold
nmet hyl et hyl ketone, and dried at 50C and 100 nbar under a gentle nitrogen

streamtill dgy.s0¥i &l ElepliRlimeéPpie pRparddtruddNIJARYCBLI0iA Exa;SpuEngaL e 2.
Preparation of pqu%m%a Rh r{ﬂxt\frggm7§‘ang£f Doy éﬁ@% @%Sxétéhﬁﬁ'r pr Opa”O' 5

10. 06 g of blfepn X__es cru repar ed crib

1g was
suspended in a R "?5f°f FHETIE 6P ﬁraB‘i)Qﬁé‘Tacﬁﬂﬂ’"ﬁ‘ﬁe s }E)"Fteevﬁni) under
ni trogen pur ge.rek&0% nksy) erivehtorss diatdecheane B00uT of dcetpritfilp (werezaddrd cod| ed down to
room t enper at ur anis pidcel26 wed repésEs fotnderons ttime.r Afagdistiieanb@érn@d ns yspensi on was

further cool gg dgwh: HadRkure %g EJoleBgionrptooer?-fE%pégthrE i d2@hinkitbd. Shd enper at ur e
for a further 12rrc'1%xttrx];<|a r\]/vlélg ?u rther coce:ledC é/w tta 5SO°C and stirred for 120 minutes at this
temperature. The formed crystals were filtered off and washed twice with acetonitrile.
The isolated crystals were dried at 50°C and 100 mbar under a mild nitrogen purge.
Yield 85.6%.
25
Example 4. Preparation of polymorphic form y of bifeprunox mesylate
To a suspension of 12.50 g of bifeprunox mesylate (crude) prepared as described in
Example 1g in 150 ml of methylethylketone (MEK) 75 mi of a 5% NaHCO j; solution
was added in about 10-15 min. After 5-10 minutes of stirring the suspension was
30 filtered over Hyflo® or Celiie® into another vessel where the layers were separated.
The water layer was extracted with 125 and 75 ml of methylethylketone. The
methylethylketone layers were combined and washed with a mixture of 50 ml of water
and 10 mi 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 mi of methylethylketone. Methylethylketone

was distilled off untl a volume of about 130 ml was reached, 200 ml of



10 were filtered of and dried at 50C and 100 nbar. Exanple 3. { pRyaiy 297 of
pol ynorphic forma of bifeprunox nesylate in acetronitrile. 15 50 g of

bi f eprunox nesyl ate prepared crude as described in Exanple 1g was suspended
in a mxture of 875 nl of acetonitrile and 250 mM of water under nitrogen
purge. 375 m of acetonitrile was added and the reaction m xture was heated

till reflux. 500 mM of solvent was distilled off and 500 ml of acetonitrle
were added and this procedure was repeat ed for a second tinme. After
distilling another 500 m of 20 solvent the m xture was cool ed down to room

tenperature in ﬂq@tﬂ,léﬂ?yl?éﬂén@%as QQ&@d anﬁ‘aé‘aﬁn%e@wyhé@yﬁkefohg ARelse®H slagawn to 5-0C and
stirred for 120 mnuhe[g ? his tenperature. The forned crystals were
W ce

filtered of f and{i with acetonitrile. The isolated crystals were
dried at 50C ande10® 9" ahddP sams 198 TRIEROGEP oplar efd n ¥R enldoB5. 6% 25
Exanpl e 4. Pr epaetaisttgiketat wpoiddebin pitic3ofrar Afeycoolfng b §°0 prd atioxg forisy | at e To a
suspensi on 0fs 1%yl @is RimplratlRAFLHAANC WESHEES & hE WA witk Gk &floras descr i bed

in Exanple 1g | n 1 R{lemélge?ofn? %Pﬁ%ﬁ%%ol@ ri%”ﬁo %‘M‘:?l@nder a %ﬂd n f a 5% NaHCO8

solution was added of'stirring the
suspensi on was Sﬁgeft“eiQF@F“EB"'Wéﬁh LB/ EPrECK eypte was vigldsd nebqubi0¥- anot her vessel
where the |layers were separated. The water |ayer was extracted with 125 and
75 m of nethyl Eiéﬂ%leksebﬁﬂﬁatno-ﬁhﬁa1U%Q¥£>s‘éfeh&hmkﬁﬁ&ﬂﬁ pla?aas.rpﬁ.c\f@m conbi ned and
washed with @ mxtu of water = and 10 et hanol 96% The

met hyl et hyl ket ofe tered through a 1 pmfllter into a clean
vessel , 35 af t P2/ PideFtopheasisievedand ({igd infojahigle ghef rpixpr- 2185 grpf biffprunox

nmet hyl et hyl ket omesylatvbi hy babirdoyphic déranewa swdeseddang taddidde Theodofnpasttiti wasa vol ume of
about 130 m Waﬁlxécﬁﬁt@x%h R0 nfler @f. é@eﬁlww 01 TA Gaﬂ-ﬁ) Rt pwiet hyl ket one

was added and agai n net ch a vol une
of 175 m . Thenga ogt?)nloust(a‘}o{)roxI yelf{‘g 'mﬂes ? %'S'Ftﬁ%lanq(esgulsoc#ugqnﬂa(:rg’am din50 m
of nethyl etRy| RECBRSSRAE syefed” W"??Je%)éﬁﬂftz“@b"fﬁl“t‘f’”cﬁﬂf feesr S%’HE‘?ISFGH@' to 5 C and

stirring for 1lfupara® simburs BREY®)Weresadtiempethatompesitiinea pniedagdin ywist fi |l t ered of f
and washed twi C@awoﬁablgeﬁ&s(dpprei.maa} AmivBb) e @b e iR Gito AbuRY sigdr Vi ng at 50C

and 100 mbar gezgoag L1kl L BOSR or PUUL U AREmEARDT: 9IRS B0 BT T epr unox

mesyl ate was vyi €l
y y Zanasi RM63 plug filler). Approximately 10,000 filled capsules were obtained.

Iprl‘UﬂOX mesggatf i

20
Example 6. Preparation of a 10 mg tablet formulation of bifeprunox mesylate
polymorphic form o.
Tablets with a strength of 10 mg were prepared according to the following
procedures (required quantities are given in Table 8). One third of the given amount
25  of lactose monohydrate was sieved and filled into a high shear mixer and mixed
during 5 minutes. The required amount of milled bifeprunox mesylate in its
polymorphic form o was added to the mixture, together with 0.100 kg sodium starch
glycolate, type A, 2.32 kg microcrystalline cellulose and the remainder of the
lactulose monochydrate. The composition was mixed with a high shear mixer (e. g.
30 Collette Gral 10 or Collette Gal 75} until it was homogenaous (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
untii 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 Il HP water suspension to 3.5 % of the core weight.



Exanple S. Preparation of a 10 ng capsule fornulation of polymo pNEARYO2007a
10 of bifeprunox nesylate. _ 2.227 kg of | actose was sieved and filled into
a high shear mxer. 125 g of bifeprunox nesylate in its polynorphic form
avsa s sieved and added. The conposition was mxed with a high shear m xer
(e.g. Collette Gral 10 or Collette Gal 75) until it was honogenous
(approximately 4 mnutes). 24 g of a disintegrant (e.g. sodiumstarch 15

gl ycol ate USP-NF such as Prinojel (r)) aHnd 24 g of a lubricant (e.g. sodium

stearyl fumarate such as PRUV(r)) ver €°added and t he conposition was m xed

again until it 485 HRURACNASY CRRAIANIRNELY duilh ke HdecRoder vas

filled into caps size 0 40 r capsul e by neans of a capsule
filling machine F(’%".“Ei’."”‘2&?@%5’"’%’?“’6&‘%}5‘%%’& asi RMB3 plug filler).

Approxi mately 10,d3Rorkdtd | €d capsul es wewe vafoh af Beags PO Exanpl e 6. Preparation
of a 10 ng tablgt fornul ati on of bifeprWnmxabeesdinkat ¢ pol ynorphic form a.

Tablets with a qifRNGhRGE 10 Ny were jprepared accofding to the follow ng

procedures (requi+—ed—guanrtt+ties—are—gHven in Table 8). One third of the

9 tit Y
gi ven anmount 25 BSgeryngeesee ldhydr atle wa¥'si eved and filled into a high
shear m xer and |nktQdmdishjdr@ 5 M nutes. Tdw required anount of mlled
bi f eprun ox mesylfgte istrh.ni télmosool ynor phji ¢ rma was|added to the m xture,
together with O. C(5°°R'gaé88| um st arch gl y¢ol ate, type A 2.32 kg
m crocrystal | i ng Seditm sitreisdycesiel Yehe renmi nNU®P of the| |actul ose nonohydrate.
The conpositi on |\wagunritgtumérstd a hi gh [shemzoom xer (e. g. 30 Collette Gal 10

or Collette Gal |ER}intBmpbrents T Was honogenous (approki mately 10 m nutes).
The required anmmggﬁgﬁigéeaﬁyl{—tﬁ%(—&mh as PRUV(r)), sieved
through a 0.42 mm"sieve wds addéd and |t he>®8npositi pn was mi xed again until

it was honpgenoySUap#®xi mately 5 ninutesges The fipal product was
conpressed with 300 MPa 1nto tablets. The product was coated using 15% nmm
of 35 the indicated Opadry Il HP water suspension to 3.5 % of the core

wei ght. 10 JABNUARYmBR0. Anaikfrailiddtheds.B. Requi red amount of active ingredient
and auxiliary | welolHTov Of I f unox mesyl ate
Fabl ots.  Componerie PR bar SRyt BERITLO TG midc g R e

conmponent s radiation (tube voltage 40 kV, tube current 40 mA) at room temperature. IR ‘spectra

were recorded on a Fourier transform IR spectrometer in attenuated fotal reflectance

(silicon crystal) with a spectral resolution of 2 cm™ using a mercury cadmium telluride

10  detector.

Melting points were determined on a DSC apparatus as onset témperatures of the
melting endotherm using 40 pL aluminum crucibles with a pierced lid. Temperature
program: heating from 25 °C up to 300 °C with 10 K min™. N, atmosphere at a flow of
80 mL min™.

15  The solid state *C NMR spectra were obtained using the cross-polarisation magic-
angle spinning (CP/MAS)'accessory on a Bruker AM300 instrument (contact time of
4 ms, recycle delay 3 s, spectral width 30kHz, 'H 90° pulse of 6 ps, spinning rate
about 8.5kHz. A standard 4 mm Bruker CP/MAS probe was used. Chemical shifts
are referred tb glycine (8 ;=176.03 ppm for the C=0 resonance).

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

crystai form iooked biock-shaped with rounded edges.



Bi feprunox nesylate (mlled) 1.041 Lactose nonohydrate 16. 33 10 JANUARY 2007
M crocrystalline cellulose 2.32 Sodium starch glycolate, type A 0.100

Sodi um stearyl fumarate 0.200 Coating conponents COpadry Il HP beige
85F27126 0.700 Purled water 3.968 5 Exanple 7. Analytical nethods. XRPD
patterns were neasured on a diffractonmeter using nonochromatic CuKa

radi ati on (tube voltage 40 kV, tube current 40 mA) at roomtenperature. IR
spectra were recorded on a Fourier trdhsformIR spectronet er in attenuated

total reflectance SI|I ncr sta ctral resolution of 2 cni'’
usi ng a nercur ygeaﬁgﬁ §T"f ar atél ngﬁa?fﬁ?ff FtSﬁ" ﬁefgnftm?? SEESE wer e
det ermi ned on arPEe WWWG@%@“%S@F stiusise Vet 67 bbF”tCt“F?@d difst ti ng
endot her m usi ng mihogl Hyragen #iemms ondeditbhiegenivdré logatysi @rapetctanelensienper at ur e

program heati ngqagraqmaﬁcogrdmaeg Qeé%xu@dvastperaaa&erg ifMhB 'refind¥en@lofi@sphere at a

flow of 80 ra.were obtained using
the cfo0Ss- polryc';.r I ?%en ]'toms were ?nc{uéeg e%nement c&%ﬁ%ﬁc& osmons ensxg 0 y on a Bruker

AMBOO i nstr unenfhe(féérﬁ?’a?écfﬂst f*‘h@”d‘ﬁ’d“’g&” r‘?ﬁ’ms fﬂ@weﬂ“éd ] a%F°§°P§ atgifectral width
30kHz, 'H 900 pdisgiecemént Garprasters piverpgengtomatvere giybrotived 8isB4ckinent Actesandard 4 nm
Br uker CP/ MAS prohs MBS daRd caridigidingal shifts are referred to glycine
(5,=176.03 ppm for the C=0 resonance). 20 Anal yses for the al pha and the
delta crystal forms were carried out at the Bijvoet Centre for Bionol ecul ar
Research, Utrecht University. Analysis of the gamm 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 the m croscope as bl ock-shaped, those of 25 the gamma crystal form
were plate- or rod-shaped, whereas crystals of the delta crystal form

| ooked bi ock-shaped with rounded edges. 10 JANUARY 2007 16 For each crystal
form a crystal was transferred into the cold nitrogen streamon a rotating
anode X-ray diffractoneter. The structures were solved by automated direct



met hods. Hydrogen atons bonded to nitrogen were |ocated on an g ANUARY 2007
-density map and their coordinates were included as paraneters in the
refinement. ther 5 hydrogen atons were included in the refinenment on

cal cul ated positions riding on their carrier atons. Al non-hydrogen atons
were refined with ani sotropic atom c displacenent paraneters. Hydrogen
atons were given fixed displacenent factors, related to those of their
carrier atoms. 10 JANUARY 2007 17 d ai1 1. A crystalline polynorph of
7-[4-([1, 1 -bi phenyl]-3-yl met hyl ) -1-pi perazi nyl]-2(3H) - benzoxazol one

nmononet hanesul f gpahe, exhibiting an X-ray powder diffraction 5 pattern

havi ng characteristic peaks expressed in degrees 2 9 at approximately 7.0,
9.3, 10.0, 12.5, 15.4, 16.7, 17.2, 17.4, 17.7, 18.7, 21.3, 22.2, 25.2, 27.2,
28.3, 28.8 and 30 A1cysilinenpQhimorn A7 7l BPRRRYIR et -1-piperazinyl]-2(3H)-

7-[4-([ 1, 1' - bi phehyrizpxaBiopt mendmyetiprebulfongie reghititing lah X2@\3 bwderl @iffrdpianz 0xazol one
nmononet hanesy f onak@m 1ehiad delekdstestayex@Bssel ih A¥ord2QWALE apthhddddidct i on (=XRPD)
pattern substanti glol y a,l%ostb;) i4n1 F7| o sztzgr%f . ol ynor ph of
7-[4-Cﬂ,1'—biphenyl%ﬁﬁ-ylhe'%gf)tfipipérazinyliiz?gﬁ)-‘benzgxgzolone

nononet hanesul f onate 28A3%W3d- a nel ting point at approximately 15 277C. 4. A
crystal line pol ynorph of

7-[4-([1,1" - bi phe w&dsraana/bcrwow!awg‘s |, REpREIBYIreth Al BbDerazRfEMNaz0l one
monomet hanesy f ongle, . ChAL ARhEhLES E\Aa@, SAIRLELE PN KI8CEaagtbstantial ly
as shown in Figure 2. (50 A crystall ne po yerer1 of

7-14- ([ 1, 1' - bi pheA§fiapicon SFRABPAYA s 4s135] %?Safg‘?"‘ﬁ)'}'l feuzd3H) - benzoxazol one
nononet hanesul fonate, exhibiting an attenuated total reflectance infrared
spect rum havi ng 3chasaehied p&iriofph add TQ4-Pt, 1-Biphe ARG BnedNPT-BStREly - aEH-eCi pr ocal
centi met ers at apRLOX.Mhe Wno%%ﬁénesdfgrga@ haZi%éa mZI{HE; p@lﬂldat Qgplrloxin%élya A
crystalline %ol yrr%t ? of

7-[4-([1, 1' - bi phe §7Im - 3-ylmethyl)-1-pi perazinyl]-2(3H)- benzoxazol one
nononet hanesul fonate according to claimb5, exhibiting an attenuated total
refl ect ance i nf raredyssiec payrmphai i7Ag(cheiprrotlenimretisl-alesanpti®y  bands
expressed in reci RREALIRE HbhdMRing eSulilated RRFQX -8R 6] ¥miidtBbec ka6, 1284, 30

1217, 809, 795, 74GQitafRfas O3 AMuRYY:
20

su
a

5. A crystalline polymorph of 7-[4-([1,1-biphenyl]-3-yimethyl)-1-piperazinyl]-2(3H)-
benzoxazolone monomethanesulfonate, exhibiting an attenuated total refiectance
infrared spectrum having characteristic absorption bands expressed in reciprocal
centimeters at approximately 1764, 1217, 795, 746 and 694.

25

6. A crystalline polymorph of 7-[4-([1,1'-biphenyl}-3-yImethyl)-1-piperazinyl]-2(3H)-
benzoxazolone monomethanesulfonate according to claim 5, exhibiting an
attenuated total reflectance infrared spectrum having characte ristic absorption
bands expressed in reciprocal centimeters at approximately 1764, 1636, 1284,

30 1217, 809, 795, 746, 694, 663 and 508.

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

35
8. A crystalline polymorph of 7-[4-([1,1-biphenyl]-3-ylmethyl)-1-piperazinyl]-2(3H)-

benzoxazolone monomethanesulfonate, exhibiting *C solid state NMR chemical



7. A crystalline polynorph of :

7-14-([1, 1' - bi phenyl ]-3-yl net hyl ) - 1- pi perazi nyl ]-2(3H) - benzox}iono Noun't\i-:-RY 2007
nononet hanesul fonate, characterized by a conplete IR spectrum substantially
as shown in Figure 3 35 8. A crystalline pol ynorph of

7-[4-([1, 1 -bi phenyl]-3-yl met hyl ) -1-pi perazinyl]-2(3H) - benzoxazol one
nononet hanesul fonate, exhibiting "C solid state NVR chem cal 10 JANUARY 2007
18 shifts expressed relative to glycinas(& =176.03 for the C=0O resonance) at
approximately 40.4, 48.7, 56.5, 106.8 and 137.7 ppm 9. A crystalline

pol ynor ph of 7-[ 4-sliftsl exbtesdsd phgng Itd gigsing| (Bet 17§.0J fot -t ped awbmrapte) a2( 3H) - 5
benzoxazol one nongpRidargsdlf Rradss, aeeardtisngpiR claim 8, exhibiting "C solid
state NMR chemi cal shifts expressed relative to glycine (& =176.03 for the
C=0 resonance) at ap?r,oxi mately 40.4 48.7, 50.3, 56.5, 106.8, 110.7,

124.9, 126.9, P27 @ys@fing paymopsrotg-d-{ hirbiphenyliSaimethyy-Ipipgrazingihe(3953 8 ppm 10
10. A cryst ald i ne bpabxzmnp mogdmethanesutfonate according to claim 8, exhibiting **C solid

7-[4-([1, 1' - bi phenple]nnik snbhmed Byrts)exdreédr@EiRE otybile @( 3B .03 aRZEXAZ Ol One

nmonomnet hanesul fonat e, characterize | e 1 sql i.d tate NWR
chem cal substant ireésfrfa;r}ceggt < H%Wat'%%gﬁ?x?j?esﬁg’%fllfoﬁﬁt?@'gt %ﬂgi 1n?‘(g'%]ool ynor ph of
7-14-([1, 1" - bi pheri¥1-§312:3/ 130 h°’912')1-3F--7'ﬁgb%ﬁ'5’z1f’ﬁ§/ﬂ]"‘-‘2( 3H)- 15 benzoxazol one
nononet hanesul fonate exhibiting a single crystal X-ray crystall ographic
fmaltﬁsi ? ?lt AP0Ko W &rfstaiifd péiynychdhads ma([ﬁngib@hﬁ}-stmmm@pe@da\gm-gm)rrgt el ylgqgggA
o] e follow ng: = 0. . = A , c= :
a = 98.553 [i g: bgyg.@i?%oéoqg r@ﬂéﬁeﬁ’%ﬁ%@f?nate, érg,aga%{eﬁ%ed ?%sat%%{ﬂtzt?i ccﬁo}'ﬁzc 25 Space
group P-1 Mol eculSBENYR eded fubgantiphy asseyr it YPEsd 1. 481 and (b) atonic
positions of all atons relative to the origin of the unit cell as recited
in Table 5 11. A crystalline polymorph of 7-[4-([1,1-biphenyl]-3-ylmethyl)-1-piperazinylj-2(3H)-
15 benzoxazolone monomethanesulfonate exhibiting a single crystal X-ray
crystallographic analysis at 150K with (a) crystal parameters that are
approximately equal {o the following:

o Cell dimensions a=9283 A
b=10.737 A
20 c= 12.690A
o =98553"°
B=93.749°
vy=116.097°
» Crystal system triclinic
25 * Space group P-1
» Molecules/unit cell 2
» Density (g/em?) 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-ylmethyl)-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-yImethyl)-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.



30 12. A crystalline pol ynorph of 10 JANUARY 2007
7-14-([1, 1' - bi phenyl ] -3-yl net hyl ) - 1- pi perazi nyl ]-2(3H)- benzoxazol one
nononet hanesul fonate, characterized byia single X-ray diffraction
substantially as shown in Figure 5. 35

13. 7- [ 4- ([ 4. The iopiiRBibh 23carimgt taydidiml1 D dheradéibed)in AhatHit- B8R ZP6E @gone

nononmet hanesul fonate in which at | east abgut 50 wei ght % of the corrpound IS
in the cryst ¥&ghiee ghg FBFPARLRY 1SdP mea%%t?@F%QO’VBWW rmacserpgrtemy 10
JANUARY 2007 of d&8irsd1-8The conposition according to claim 13, characterized in
that at | east about 60 weight % of the conpound is in the crystalline

pol ynorphic formaccording to any of clains 1-8. 15. The conposition

according {® mbadompbémoﬁfa@ea@tr@rtbzaﬂm Mtéh%ﬂfac’!énsle%aiﬁtthﬁtbﬁ%as‘i(bbdwlwht % of
the conpound is the crystalline pol ynorphic formaccording to any of clains

1-8. 16. The W%ds?&%ﬁoaeewﬂsﬁbe Pastaﬂlaﬁrﬂoworewarfqm Pwing oAl at

| east about QRimyveigght % of the conpound is in the crystalline polynorphic
formaccording to clains any of 1-8. 17. The conposition according to claim
16, characterized in that at |east 95 weight % of the compound is in the

crystal li ngs ARk YdoRgRbiten fa%wadﬁ-@%reié.nms OcHer#t&Rzel iR - thatL&t- b&twm%é for the

preparation of the crystalline according to any of clains 1-12,
whi ch conpr i $ight % of élm |c,@mﬁ>gum§) S {hf qrvstﬁi"m@ﬁmorgbmfm ﬁ9¢ofdmg to

pi per azi nyl ] cZim&hapsnzgxazol one nononet hanesul fonate froma sol ution
thereof in an organic solvent or a m xture of an organic solvent with
water. 19. A process for the preparation of the crystalline pol ynorph

according §p mexeom‘ os.%mae&rém&?o cl4iM 68, &QFEHtérﬁr@a i, ik ¥6ibadtidsakdigni e v or a
pol yrmor ph of 7t [p phenylg 3-yl'met hyl }i

- pi per azi nyl Jof n‘(esacunn@eﬁéwazhﬁ enetalinn oalmemis lrmasseringrto glaimsich-e of the
two polynorphs froma solution thereof in an organic solvent or a mxture
of an organic solvent with water. 20. A process according to claim 18 or 19,
wher ei n sail® PoP@&ﬁiS?chEthé?ﬁ@quét'Qﬂs@i et eystalling pelymerelt eggprdioade Anynef of

2- propanol ang; |ﬂ§e§ 981 Wik &%rﬂé@f&&sﬂ?ﬁﬁ’n# S7- g?tﬂ%ﬁéwl]?a-yl%thﬁ)-t

phar maceut i cal conposition conprising an ef unt’ “of " the ‘crystalline -
pol ynor ph accmnemwl]tzﬁdhpemoxgmpmﬁsmspnomgthanw&fpnaf@afmm arseluem theseefut i cal | y

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

19. A process for t_he preparation of the crystalline polymorph aecording to any of
claims 1-12, which comprises recrystallizing the y or  polymorph of 74{4~([1,1'-
biphenyl]-3-ylmethyl)-1-piperazinyl]-2(3H)-benzoxazolone
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

acetonitrile.

21. A pharmaceutical compesition comprising an effective amount of the crystaliine
polymorph according to any of claims 1- 12 and at least one pharmaceuiically

accepiable excipient.

22. A pharmaceutical compesition, comprising an -effective amount of 744«([1,1-
biphenyll-3-yimethyl)-1-piperazinyl}-2(3H)-benzoxazolone monomsthane-

sulphonate according to any of claims 1- 12 and a mixture -of lactuloss



accept abl e excipient. 22. A pharmaceutical conposition, conpril@JANUARY 2007
effective anount of 744 ([1,1' -

bi phenyi ] -3-yl nmet hyl ) - 1- pi perazi nyl ] - 288H) - ben?oxazol one nononet hane-

sul phonate according to any of clainms 1- 121 and a m xture of |actul ose 10
JANUARY 2007 motdhyaratzh yaiedts/staliiner lacibys, t rdictdongstdlitnet @amlosaj smdmnhystaaihl i ne

cel | ul ose, starc col ate type A s dlums ear rate and
optionally c@F rlari? ﬁypﬁnﬁyaa‘a' Eﬁapﬂ (fé’%a%é v p?ﬁ’ﬂoﬁﬁ@yeﬁf’ %ﬁl %St i on
according tosfitai m.22, conprising an effective anount of the crystalline
pol ynmor ph according to any of clains 1- 12, between 70% and 90% w w of

| act ose nonohydrate, between 10% and 15% w w of m crocrystalline cellul ose,
bet ween O.MQAaaHarawaE%(mWawCafnpsgidbm raca&:@rr@hto elbmqlzatcarrﬁ:riﬁag Aan beﬁaw%n 0.6%

and 1.3% w w of-sodg mste {%% e an ? t|oE gpbet 0. 05% and
0" 5% ww of | EBIoUEH eleH AN 2ol n S5 Hing W REY RREIATS dai 120 BRPIESR | on
accordi ng to70k26A8 Q’b% AWAw spm&d»s‘él ﬂﬂnéﬁyd?étfae%!wén mUéHd @r‘é%t hﬂw of
crystalline pal ym)rtp according to any of: cl ai ns 25. The créstal l'ine

pol ynor ph acE¥¢argalipe afs/iulasec batween - °l§%f GF'd u@r@% rYV/Wer Sadem s
glycolate type A, between 0.6% and 1.3% w/w of sodium stearyl fumarate and

optionally between 0.05% and 0.5% w/w of colloidal anhydrous silica.

24. A pharmaceutical composition according to claims22-23, comprising an efiective

amount of the crystalline polymorph according to any of claims 1-12.

25. The crystalline polymorph according to any of claims 1-12 for use in medicine.





