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['ear s(F20R) weighed Bibcg. meR01-882sCr enoved and the solution allowed to cool

'-'"bc"éu-rre'd at 115 C After cool | A, @;chﬁr@z r@nsbilﬁth' id was collected ona - -
‘'t g¢, washed w t h anhydrougs—e ||ci7g P
C.The high nelting pol ' .gfwnl 3. 201-202 * C Anal.

Calc'd. for 21 H81N5Fg€|§ T Yol i ”N%“-? gJ"“ N, 16.60; Cl,8.40 -"

U

'-_(58r) andlmr)(aa)(cmmsmectva wero eonsuetaslvm gnitursl t h structure. 40 DSC,
1. 454y s&IP| 645 mPsadwip/ 1A deg/mimenset 203:@' C. Exanpl e 3 Buspirone HCl P188 to

;P203 Pol ymor ph Conversion in Cycl ohexanone/ xyl ene. 46
S Example 3

- Buspirone HCI P188 to P203 Polymorph Conversion in Cyclohexandne/xylene.

nitrogen inlet tube were placed 50 mL of cyclohexanone. The solvent was heated to 155°C and 5 g (0.0118
" mol) of buspirone HCl low melting polymorph P188 was added which promptly dissolved. A stream of
nitrogen gas was bubbled through the solution throughout the procedure. To this solution was added 125
" 50 - mL of xylene, and the clear solution was stirred and allowed to cool slowly from 155°C and crystallization
' -occurred as the temperature dropped to 100°. The suspension was allowed to cool to room temperature
overnight and then the white solid was collected on a filter, washed with anhydrous ether, and dried in a

. vacuum oven at 50 * C, giving 4 g P203 polymorph, m.p. 202-204°C.

. Note 1: in this example and others, the very limited solubility of buspirone hydrochloride in the selected solvent

system results In crystallization of essentially all the product isolable from the liquid media at temperatures

- above the 85° transition temperature. This allows isolation of the solid product to be done under the much more
' convenient conditions of room temperature with only negligible contamination by the P188 polymorph.
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éfore the clains. 45 . DESCRI PTION OF THE SPECI FI C EMBODI MENTS. Pol yror phic: -

C 59256 F7.39— 1N 16 g6~ —20 The IR (KBr) and NVR (CDC19)

Sspontaneously. At 120 *C. _the solution 0 becane cl oudy and crystallization™""

e uIIUCI r educed pressure at 50

C, 59. 42: H, 7. 39: N, 1 6.48; Cl,8.34 IR -~

In a 250 mL 3-necked round bottom flask fitted with a condenser, thermometer, magnetic stirer, and . :*



,I n a 250 nL 3-necked round bottom fl ask frtted w th a condenser,
i thernoneter, magnetic stirrer, and nitrogen inlet tube were pl aced 50 nL of .
-+ cycl ohexanone. " The sol vent vvasEE a@g%ﬂ&l% 0C and 5 g (0.0118 nol) of
. .buspirone HCl |ow nelting polyrorp was added which pronptly
“iodi ssol ved. A stream of nrtrogen gas was bubbl ed through the sol ution -
.. throughout the procedure—Fg—this sptution 125 50 nlL of xylene
2 and the clear sol ution|uas SPdyGass- Qe HynNef ol slowmy from1550 C"~
.7 and crystallization oc¢ucserr; as H#Bs; t|lempesat relahoopped to 100-. The

-~ suspension was al | owed|tG5e8| | Hy.8spgmMNieeke] abk®ad ¢veni ght and then the
WhTse solid was collected on a 111ter, washed wth anhydrous ether, and - . == s
-dried in 3 pol ymor ph, mp. 202-204 * - .
+C. 55" Noﬂ "@gamfﬁk %}% weto %hé{é'{thﬁ dy e very limted solubility of ™ "I
;.___'_._:_buspr rone o hl or1 de I'n the sel ected sol vent systemresults In .
crystaéxunfgw on of essentially all the product I|solable fromthe |iqui d
=7 medi%a at tenperatures above the 950 transition tenperature. This allows

"1 sol atgugpirord HEIIFReS©IP20B Cunesisie in NenaheCybohgxanticler the much rmore conveni ent

- conditrons of roomtenperature wth only negligible contam nation by the

"+ P188 pol xrusppision bf 5 g (A 180 mdID df dddirolsHO\PASE poBariormh dh 25 rok of@Rdanpiwas MNBted o HC
. C, 59 Treflux |uhtjer a@Brogen dindsphedd) To (sl sugpengonCyss Ad&H: 40|m, of cwhezanpns@ivms adean | R
( KBr‘) lvtibnNTR te8D@a%H lemoyade andathguserientsosf Shes fiasty alloed o eqof tac#41Ce At HEA17°C 62

.. sanpl ecrysely e thecm '09 Menfwwas piewerto Stirzand Goqb i 9prp dpfpperaiye B’@ 0 P203

: Conver‘?ﬂscﬁ?"q% NFn® il W@'Zﬁ%ﬁe %ﬂyﬂfﬁ" ?th r@""‘(?f"’ﬁl”l‘gwrfﬂ Yo%t -
T puspi rRS??é“’ﬂEfl50@98'“%879%?‘{%"‘1"?} nﬁr?e ted to reflux under =~
i@ _pktrogen atnmosphere. Ta this.suspension \Aas_.a.dde.d. 40 nL of cycl ohexanone - .
-:..grving a clear solutior. ThenhieGdc'dviesCridlsmdv@eltiCland {he contents of the.

~~flask allowed to cool f[c : - NiéB6: Jdﬁkéll 5 forned, and the =~ .
resulting suspension we tNrwg@d qgglﬁ b room tenperature The -
= solid was col |l ected on ee—wtHlsevered portions of anhydrous "~
= eth® - and dried under reduced pressure at 50 C giving 4.7 g of buspirone
- HCH PZO?’I?QP R At VR (GRCls if WOPUEAYP- Calc' d. for C21 H31 N502
HO C, 59PF%, 163 mq spmpla. ‘°|d°$<f“T6°"8ﬂ ¢9,8.40. C 59.44: H 7.68 N, 1A 48;

“"Cl1, 8. %?25 R (KBr) and NWR (CDCls) spectra were consistent with

struct mple C, 1.63 ng sarrpl e, 10 deg/min, onset, 201.4*C Exanple 5

"-Buspr réug R stafgy 1N 1- But anol A 5 g sanple of: T
: [ olved in 25 nL of hot 1-butanol- (bp

'1.18) andA%e@{‘agrgle%i bJsﬁtdnUﬁCm@@BolﬁﬁJrﬁh% Risédied th 28'mL of A& 1 tbﬂﬁhol WwSs189Ryed and -
1he sojg luRAR Fitrbgdn dr QWr.YThE AGdt wadW@maeved Ghd/ b 8didtioR Blowdd'® sldwlyicdsianvas -~ -
- -al | gnvedlystallizd. TR Midiuad Wad MBS 13 keaEIRrodk QénipeRRife WiPoupbti the whitey@jstlihé ssid et i d was . .
“col | ecdomsttearona filver] Wwathed WiSSwehl porlidhs SENHE Bihbr, fndrdribdnrBlerbduded predsverat 560Cd dr i ed
-under  ghesjLegbspicms HCEP203 p&ﬁmﬁh Bipv20103-® g buspi rone HCl P203 pol ynor ph,

mp. 201-203 * C. Anal. Calc'd. for C21 H3 iN5 02 HCI 40 C, 59. 77, H 7.65,

N_l,l?o 60;  Cl,8.40. C $9.09 anal, Elicla. foPCaiHe NsORHEY . |CL. 8. 52.

C,59.77, | H,7.65; | N;16.60; Cl1,8.40.
C.59.69; H,7.74; N,16.87, Ci,8.52.

iR (KBr) and NMR (CDCls) spectra were consistent with structure.
'DSC; 4.88 mg sample. 10 deg/min, onset, 203.3°C.

Larger-Scale Preparation of P203 Buspirone Hydrochloride

50

To a 12-L, 4-necked round flask fitted with reflux condenser, stainless steel stirring shaft and paddle,

- thermometer, and nitrogen inlet tube extending below the surface of the solvent, were added 2500 mL of
xylene and 500 g (1.185 moles) of buspirone HCl (Note 1). The suspension was heated to reflux while
nitrogen gas was bubbled through the solution. When the pot temperature reached 137°C, 1500 mL of
cyclohexanone was added in a thin stream (Note 2). The suspension was heated at reflux until a clear
solution was obtained and no buspirone HCI remained on the walls or top of the flask. (Note 3). The heat
 was removed and the contents of the flask allowed to cool spontaneously. After 20 minutes, the contents of
- - -the flask cooled to 114° and crystals began to form. At 110°C, crystallization was very rapid and the

6



IR (KBr) and NNR (CDCls) spectra wer e consi stent mnth structure. DSC, 4.88
mg sanple. 10 deg/ mn, onset, 203.3 *C. Exanple 6 50 Larger-Scale
Preparati on of P203 Busplrone Hydrochl oride To a 12-L, 4-necked round flask
fitted with reflux condenser, <HPadB804£9840Bteel stirring shaft and paddl e,

t hernoneter, and nitrogen |nlet t ube extendlng bel ow t he surface of the

sol vent, were added 2500 nL of xyl ene and 500 (1.185 nol es) of busplrone

HCl ( M¥t€° camp T't?rﬁ"ﬁ%?gs'ﬂ‘e‘a%sedwfﬁﬂ tf’éf’ 'Wht lupd 'frP
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and the contents of fhe fl astoalaGalasinsriCas Hs i - H§bont anebus| y. After 20

m nutes, the contentg of .thegclsgask| ¢amse ,ﬁ@aéglll cayd frystals began to
form At 1100C crystaiol,,l,dz bggsyvas HY7&0Y r,ap“g nd.gJoe EP 0 304 940 B1
m Xfpur € becane t hi ck {Note—4—Fhe auapcllbl omwas—attowed to cool overni ght

under ni sphere and th nel ting pol ynorph collected on a
filter, \tﬂgﬁ%‘gﬂ‘dm ‘gﬁt@%ﬁ["‘dﬂ"s‘% é’ﬁ%gf”Sﬁ“T %wed by 3 x 200 nmL portions of
et hyl I@&eger After drying in a vacuum oven to constant weight at 60 * C
t he busptrone HCI P203 pol ynorph wei ghed 476.5 g (95.3% recovery) mp.

20115202 4 &ined 3388 &% mixtuFd df the YOS RbroHs IRy e dsed a metebicd. for C21 H3a 1IN5
02 * HCb THerpatterh rature'droZpéé501 0° Nluﬂiﬁgg additiohl, 8. 4 Found: C, 59. 63;

H, 7. 59; 3. A Mesk@eldtion was 6bkaitbd4P20L8d riRdtssdt @8b-B7dcNVR spectra were consi stent
W th sturlatsafste wiiiakeh: and @ried fol meifirigl it détdriination. Whed b iietting fpoibtcapipey waor phs
rray be umppbdaitoss arelting) GoinEibak inadted B 19016, poimeltiegecunrbdr Thisdindipgtecdniplete30
durd? ng. eénversiaml i ighomalting polymaptewhichswds sbnfionedteydifteiential aeadninghca@m8®y. m nut es. at-—
136-137" C. 4. A sanple was taken and dried for nelting, point

det er rfldl®si on. Wien the nelting point capillary was 20 dropped into a
rreltl ng poi nt bath heated to 1900C, no nelting occurred. This indjcated

conggl &k eAPfposss f?,fcfﬁwsrt@ﬂ B‘H '%f fiP RPM"PFHHG %P%°WF'E’H"W§'°&'8WP NRed by

di fferenfhP Igh%' ess for converting

the | hﬁ“&f"‘&'? P"g{]f’%f‘ é’°’f° 'PVH{ ‘P'° g, R oye d

i n'?o ;)\Avgr %4 T:lo Eﬁer xt(nﬁe %f(jfe Iower an §§|§| fnrﬁ%ﬂﬁx ﬁf@%' € -
t |1 | | t th |

o PRI bk o o e e

el ting ¢hy/srbbd b tfaich qrcga,msmgbuspl rone hydrochloride, and b) allow ng

recrystal | §)zhipiy thé cQsitikie stlictite bESIRFIRS blsBirdib BidbchioRd byedidiuticdn Siiquid  The
process ofmédidh;m 1 conprising a) disrupting the crystalline structure of

sai d sol i do)Riwiigrredigstdnigation Ghdcour iatlie teperaindhigher thadrabbut 98 &;iafii d nmedi um  b)

al | Bwi ng reeepastiag the highdr amitihg paynaurshicedrystalline fopre frar thediqlidl glediom: han about 95 *
C, and c) separating the higher nelting polynorphic crystalline formfrom
the | iZjuAderepesi fanmpreBaring\ ther tighes sneftiog ppivreqral¢ nyystalline faimy hiebuspiging ihpdyochloride

pol ynorpmr@ﬂelng/st alline formof buspirone hydrochloride conprising 40

a) ggitati ﬁgﬁgaaﬂn@ Rt mixereotl sslisl buspirane diveraehloride gpriainindothe drwver AYetting APIYRCPE

| ower el tFYRRIB| b ohIf By of M9 fawer e hidher Beligy cryptallings f%&lWP"Band

hi gher nel *evrﬂ hlerjdg in a, mwﬂ@dwd%f&mm 'r* éthwg W Gr i de 3,1 iauid

medi um at l% %?/Eﬁllélorhf 'B'i'""i f?at?e r the mixture at a temperature igher ‘than

ile agitation” is employed for a e sufﬂcuen to ensure that the solid buspirone
hydrochlonde is constituted entirely of the higher meltmg polymorph and
c) separating the higher melting polymorphic crystalline form of buspurone hydrochioride from the
liquid medium of the mixture.

45

4. The process of Claim 2 or 3 wherein the tempeture is from about 115 to 160 *C.
% 5 The process of anyone of Claims 2 to 4 wherein the liquid medium is selected from the group
consisting of butanol, cyclohexanone, nonane, xylene and mixtures thereof.

6. The process of claim 2 wherein the liquid medium is xylene and cyclohexanone and the temperature

55 range is from about 110 to 140°C.



'r_b) allowing solid/solution equilibriumto be established for the nixture at:
--;a...terrperat ure higher than about 95 C while agitation is enployed for a ti e
~.sufficient to ensure . that the s ne hydrochl oride is constituted
- entirely of the higher melting polynorp and c) separating the higher
- “melting polynorphic crystalline form of buspl rone hydrochloride fromthe
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.7l consi st pBigmérph Welghat 016.5 ¢ (5.8% hexoeand) mey. 2016204 nG , DSEYI0E fmin.anrdt 1807 Gr es t her eof .
© . 6. ~The process of claim2 wherein the liquid nediumis xylene and

cycl ohexanone and the _ |H§1,\f569|pibabout 110 to 140 C. 65 7
‘EP 0 304 940 Bl m xtur ' - '
t-0.cool .overni ght unde} ni T Ot;ﬂ?ere"éﬁ\@ thglal'ﬂog‘l mel ting pol ynorph
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canni ng ca orimetry. Clainms 25 1. A process for converting the |ower

nel.ti ng o \rIaseRidr Cofvbriy té lowbramditRb BoipthorBHiS g st foRt or Kueions hyd@chidtide intol he
i-ghe?® el fnb Righdr Melihd A% MerbofeBMpHsing! Ng @) disrupting the crystalline e
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t I d d %ﬂ%’
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N crystalline form or a mixture of the lower and higher melting crystalline form of buspirone

L hydrochloride in a liquid medium at a temperature higher than about 95° G;

.b) allowing solid/solution equilibrium to be established for the mixture at a temperature higher than

‘about 95°C while agitation is employed for a time sufficient to ensure that the solid buspirone

- hydrochloride is constituted entirely of the higher melting polymorph; and

.c) separating the higher melting polymorphic crystalline form of buspirone hydrochloride from the. .

liquid medium of the mixture.

* 4. The process of Claim 2 or 3 wherein the tempeture is from about 115 to 160 °C.

" 5. The process of anyone of Claims 2 to 4 wherein the liquid medium is selected from the group
consisting of butanol, cyclohexanone, nonane, xylene and mixtures thereof.

6. The process of claim 2 wherein the liquid medium is xylene and cyciohexanone and the temperature

s Tange is from about 110 to 140°C.
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" 45 -2. Procédé de la revendication 1, comprenant o
- a) rompre la structure cristalline dudit chlorhydrate de buspirone solide par dissolution dans un RN
~ milieu liquide ; LT
_b) laisser la recristallisation se produire & une température supérieure & environ 95°C ; et
c) séparer la forme cristalline polymorphe de point de fusion supérieur du milieu liquide.

.50
8. Procédé de préparation de la forme cristalline polymorphe de chlorhydrate de buspirone de point de
' fusion supérieur, comprenant’
'a) soumetire & agitation un mélange de chlorhydrate de buspirone solide contenant la forme
_ _ + cristalline polymorphe de points de fusion inférieur ou un mélange de la forme cristalline de points.
L. .66 . de - fusion. inférieur ‘et supérieur du chlorhydrate de buspirone dans un milieu liguide & une
température supérieure 4 environ 95°C ;
~ b) laisser I'équilibre solide/solution s'établlr pour le mélange A une température supérieure 2 environ
95°C tandls que i'on emplone I'agitation pendant un temps suffisant pour garantlr que le chlorhydra- '
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400* - a) ronpre la structure cristalline du chlorhydrate de buspirone.
S0l ide-contenant |a forne cristalline polynorphe de point de fusion
+nf-rieur ou un nmelange de |a foéﬁﬁé’%%ﬁg line de points de fusion
irinffrieur et superieur du chlorhydrate buspirone et b) laisser la
..recristallisation se produire a une tenperature supdrieure & environ 95 *
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LA ~buspirensl dui ngilieulligwidel dueméldnge.| ai sser | a recristallisation se produire-

" a.une tenperature superieure a environ 95 * C, et c) s9parer la fornme
“ocri-st@l 4§ nirogédé deris reymediagtion 2eiurd oltle témpéiature esUgepiiselentredanvirinl 1B et 160 o de. 3.
~."..Procdde de pr6paration de |la forme cristalline polynorphe de chlorhydrate
“i -de buspir oPrreoéag sqlon; I'pe quslcengye das revapsdigationg 2 2 4¢ oihle milien Aquide lestoboisietersrie graupe
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- cristalli % rphe de points de fusion inferieur ou un ndl ange de |a
- formd®cPis ’8@?? %’%%dg' ?ﬂdﬁﬁ‘@" 2, ole mifieu liguiderestquyiene gt dp jagyploheransusyetia riage du
_chl or hydr afPd R 411 Smerise patte omirgn 119 84140 1Gui de & une tenpérat ure |
-~ superieure a environ 95 C, b) laisser |'equilibre solide/solution s"4tablir =

- pour le nelange & une tenperature superieure & environ ... ..... e e
.. 985¢* Ctandis que | Pon enploie | Pagitation pendant un tenps suffisant :
. pour garantir que le chlorhydra- .; . : : o] 1 1l e
-~ 11111111 111111 11111 111211 111111 * C L M S * EP O 304 940 Bi te .-
.. -de buspirone solide sera entibrenent constitue du pol ynorphe de point de :
--fusi.on superieur; et c) s9parer la fornme cristalline du pol ynorphe de point. ...
.. de/fuasion sup~rieur du chlorhydrate. de buspirone du mlieu |iquide du '
~-mdlange. 5 4. Proc~d4 do la revendication 2 ou 3, ou la tenp~rature est e
i conprise entre environ 115 et 160*C. 5. Proc~d6 selon |'une quel conque des . .. .
-z r‘evendi cations 2.a 4, oOle mlieu liquide est choisi dans |le groupe
consi stant on butanol, cycl ohexanone, nonane, xylbne et |eurs nelanges. 10 -
- 6. PPbc6d6 selon la revendication 2, oOle milieu liquide est du xylene et ..
.. dé la cycl ohexanone et |a plage de tenperatures est conprise entre environ- .~
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