CRYSTALLI NE FORVMS OF N- DESMETHYLCLOZAPI NE RELATED
APPLI CATI ONS [ 0001] The present application clains
priority to the U S. Provisional Application Serial
No. 60/558,881, filed April 1, 2004, by Bo- Ragnar
Tolf, and entitled "METHOD OF SYNTHESI S AND | SCLATI ON
OF POLYMORPHS OF N- DESMETHYLCLQZAPINE," the entire
di scl osure of which is incorporated herein by
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[0002] The present invention relates to various
crystalline fornms of N- desnethyl cl ozapi ne, processes
for the preparation of the same, and net hods of
treating disease USEIWTEDAPPAIGATERCKGROUND TO THE

I NV [A003] The sj.ol ogi.cal actjons of .
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t hese genes. Miuscarinic receptors are the targets of
refgrangeriyafs epfirather apeuti cal |y useful agents.

Peri pheral |y, nuscarinic receptors nediate the"

actions of acetylcholine in the parasynpathetic

nervous system PeFifike O& THE &8VENFIONuscarini c

rec aggni sts are therapyetically. useful .in

ool PoRE. et pieo bt 1F et rribtlfy, oms of -
degrhettiglolvRapi £ MPEVdEds forhat pppheibh & @hd Bend; @l rmAdthods of treating
.actions of acetylcholine as well as centrally acting
diseasesmeihe s ept or agoni sts have both denonstrat ed
clinical utility in the treatnment of a nunber of

neur opsychi atri c di seases. 100041 The actions of

acetyl chol i ne aBACKERQIEPAP BUEIRYENEIONN of the
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of aghpmber |0§ thegAneRraty Sseipl ?’ﬁeﬁtsag}l&HP}éet Hafhstrsmip feqgptors mediate

thé HRl o6 tof @betylehd1HeGRlthd E&Eﬁjyﬁﬂmthgi'@ n@fvol@B®m. Peripherally acting
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[0004] The actions of acetylcholine are terminated by degradation of the

molecule by acetylcholinesterase enzymes. Inhibition of these enzymes within the central
nervous system leads to increased concentrations of acetylcholine at muscarinic receptors.
A number of acetylcholinesterase inhibitors have been developed and are in routine clinical
use as cognitive enhancing agents in dementia.

[0005] A number of centrally acting muscarinic agonist have been the subject of

clinica]l testing. One of these, Xanomeline, has been shown to possess efficacy in



negative synptons, and did not induce adverse notoric
effects in initial clinical studies in
schi zophreni cs. These data suggest that compounds with
muscarini ¢ receptor agonist properties are likely to
be efficacious in treating the behavioral disturbances
comon to neurodegenerative di sease such as
dSnrbRinypsrchbis eabelagitbehsviemt dismytehessiobservesl inrAdaheimer’s Disease
hunan cho. but re .t [
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0SI'S an er neuropsychi atric disorders
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siefegrence in their entirety. Several nethods of

syntheS|2|ng e als dj s¢l osed. Se f.0 )
exanplt80 6hnterﬁgg%gﬁg¥zﬁﬂﬁ?%§§Sﬁgn %§882 6i§§@ﬂnw£lnmnes
ﬁﬁBro-ﬁa(tleﬁ] er&ﬁn Iggﬁiﬁﬂ&%zo[@féﬂi Bejdiagein aas the Wil wdng femula:
1999, 4, all of mhlch are incorporated

herein by reference intheir entirety. There is

however a need in the art for «crystalline NDMC of

hi gh purity, and nethods of preparing the sane, for

the preparation of pharmaceuti gal conpositions. -2
SUVWARY OF THE | NVENTI ON [ 000 D scl osed herein are
crystalline Forms A B, C D E of N

desnet hyl cl ozapi ne, net hods of
phar maceuti cal conpositions pg
nmet hods of therapeutic treat
desnet hyl cl ozapi ne pol %2 [ 0009] In one
aspect, disclosed her 5 cﬁystallrne

N- desnet hyl cl ozapi ne. In anot her aspect, disclosed
herein is conposition of matter conprising crystalline

N- defdﬁﬁtﬁ]yl W@fﬂa@ Been shown to be effective in the treatment of psychosis and
other neuropsychiatric disorders. See, International Publication WO 2004/064753 and

areparrng t he sane,
g the sane, and
ving N

Dave Weiner et al., Psychopharmacology 2004, 177, 207-216, both of which are
incorporated herein by reference in their entirety. Several methods of synthesizing NDMC
have also been disclosed. See, for example, International Publication WO 2004/064753,
Ger. Patent No. 2316438, and Ben Capuano, Molecules 1999, 4, 329-332, all of which are
incorporated herein by reference in their entirety. There is however a need in the art for
crystalline NDMC of high purity, and methods of preparing the same, for the preparation of

pharmaceutical compositions.



[0010] In another aspect, disclosed hereinis a
crystalline N-desnethylclozapine substantially free
of amnor phous N-desnet hyl cl ozapi ne. I n one enbodi nent,
the crystalline N-desnethylclozapine conprises |ess
t han 30% anor phous N-desnet hyl cl ozapi ne. I n anot her
enbodi nent, the crystalline N desnethylclozapine
conprises |l ess than 25% anor phous

N- desnet hyl cl ozapi I RRINGE IRRBAE t, the
crystalline N desﬁ@yﬁ§gglozagﬁ%e conp#pggs | ess than

20% amogihouDidstoded metchy laed ezapilive. Fémms Andd,h€; D, and E of N-
enbodi nent, the c talline Nd srrethgl cl ozaz{oirhe e
é%ﬁﬁﬁtl}yé‘é%zaplé‘% Ifl‘ﬁ[a 51@% pr&mh g Satme, phaimdceutical compositions
b6 htleCl @#RD1 NQd |ietidiet haT  welapeiigenkeatthé®  involving N-
crystalline N- desnethyl cl ozapi ne conprises |ess than

demethyin prapins PRIVEROSPRIE Y| ozapi ne. In  anot her
enboc{[dﬁﬁ@]t . g LAYt Alidcidagd PErEig 8B L ¥hGine 2e@shRhylclozapine. Tn

conprises | ess thah 5% anorpﬁqus .. )
hhatbenesphgt) clisoloags] mereir] (0 Tofpositionn ef Hesttes sqpmprising crystalline N-
gi sclto§(id herein is a crystalline N-desnethylclozapine
BTHRACIP%PE%e enbodi ment, the crystalline _
N- despostoly| clozahed asyeey disclossdadepmimiercrétaltiveyN-desmethylclozapine
oty B B Sibog b S RERTEL ff GR26A8RR) ne crmatine

ﬁ-dgsmeﬂryﬁ@ozaging TomPridd less Ban 95 aAmospldds Nd&smetiddddzapine. In
3.08, 3703, 2.80, and 2”67§§A0' | n _another 0
endsbei amhedimente the yesysialine, N-fesHediislarpper FPaprAe less than 25%

) : di £.f I.a6HEN - itoh lline N-
SRS, S ARG, L BEUEEnABARE ) i

Ae88sthyiclodpit®. Fompries 66ss thag520%. @Rorpkous] N-desmethylsipzapine. In

A) .. In another enbodi t e L] : 0
qodie RpPRRbsa L SR -4 eRAbit Noehiises lese han 15%
Ralotyhols WNtdesinsthelczapias,  dios paotheysembodmsit, Bie0Frystalline N-
4.01, 3.66, . 3.55 3.21, and 3 A..ln t he .
ShBBSREpiEh BoERipS S 1D K R REPRYIRC T COapEeicompine. | I
RLQELC @mbadiRRAE gﬂhg)%rilgt}ﬂéiﬁé firdaghdtyiclpadpier Bombiides less than 5%

reflections at 8. | , 13.6, 14.0, 14.6, 15.9,
emorphopy Nglesmethylcloggpme. 20 3, 22,1, 23.8, 24. 35,

25.1, gf{ﬁéf eéﬁ gxgoﬂl&%sl?bct,%%cgsedzl%réﬁ.l lis?a?er?stalﬁﬁé’N&ﬁasﬁetﬁ?&clozapine

In an I'ment, the crystalline .
Nfode shrefrhyrecimbodishent the estallise N-drsmedyicizapipe produces a powder X-

di f f.ract. : i : ,
T PG00 i yltly Bt 43490 % 68, 537,500 o8
26611 A.4274.88, 401 329, B.66,2055, Bri5aBA8 21, BB di0RERE0, an8.67 (A). In
ot i B BRSPS OSHEES R0 govcer Xy
1 fithctiRPpaberndfitid RitergiBnat d-PREnR 61%.26.3, 5801209, 47, 4.38, 4,01, 3.74,

anot her ‘aspect, disclosed hereinis a crystalline

N- @ s#rBdn 38 d2dpiand 338, .Ipnan(gﬁ@r SHwdiTAgEiy (e frystalline N-
géegl’glétﬁi'lgilog%nll\é ‘1&5&{{%‘3&13’4 CloRA@P1 ReayPr BEECESH SpadeMaarith interplanar

ractron pattern wth i'nterpl anar d-spacings
ol-sfclgs If 5.57,5.08, 46153.66, 3955, 38188d F0§6)). Sn3gothemembpdiment, the

%rgsgélliéé %deséie@%’lcl@z‘a%%ﬂe gl‘oglgces ga %‘wdﬁr @-ray?’ 'd%actﬁmséattem with
reflections at 8.9, 12.8, 13.6, 14.0, 14.6, 15.9, 17.4, 17.9, 19.2, 19.9, 20.3, 22.1, 23.8, 24.35,
25.1, 25.8, 26.7, 27.8, 29.0, 29.4, 32,0, and 33.5 °26. In another embodiment, the

crystalline N-desmethylclozapine produces a powder X-ray diffraction pattern with

~3-



2.73, 2.49, 2.45, 2.37, and 2.34 (A). In another
enbodi nent, the crystalline N desnethyl cl ozapi ne
produces a powder X-ray diffraction pattern with

i nterplanar d-spacings of 8.9, 7.7, 7.1, 6.5, 5.94, .
5.85, 5.76, 5.30, 5.17, 4.90, 4.67, 4.17, 3.93, 3.87,
3.72, 3.68, 3.55, 3.44, 3.26, 3.20, 3.06, 2.75, 2.73,

reflectiofs 4913.8, 40, 13.9317.420919,.2203% 20A) 23/8£2433, tzsqu tzarfl ¥7.8, and 29.0
characteri stic. I n anot her enbodl ment
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Form By S ettt 8 Cosptior NG PR isiaats By Rgoyer Xoray
d1ffraot1&ﬂ- pﬁtteanmﬁm inte¥piénarldsioingd of 8.9, ¥57, 4.1, 665, 5.94] 6.85, 518, 15.30,
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2.73, 2a0d B85 5230, ha anet fer embeﬁutn@nembbmeﬁtr vyt abyitABine N-
N desnet hyl ¢l ozapl ne Sr oduces a powder X

desmettigjolcapiae PERER BYHHERNCHY CPRor RfEmay ity ingerplanag dyspacings

of 8.9, 717’— 751 6353564 éés 95 761@ 31;; 5, 1% 490, 1%7(7)4 115}5@63338,7472 68, 3 55,
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diffractidn pattmwf«bnnqgaﬂarm A-spicings of fl} éé‘fhl %h% 5a]t7 43753.93,4.92, 3.68,

21, 3
TR e e e
produces myysivalet KreyMiffestiet batteo! with pefiestiomortn?. €. 114 g% 13.7, 14.9,
t r h I
T e
27.9, 29, nBEﬁpBﬁ.,ﬁTﬁ @ 35[7?;163 Noaddds. 51%.92 In aiotHer elibodimetd, the cr'ystﬁl,lme

N-desmilipfeis2igiia Riodusst SRRYIE A EbUTRER PR ER s iRR gt 59
11.4, 1206, desmatdykal e3apiae, produsciesoan, poBoesr. 5,><zm,y23 9, 24.2, 25.0,

diffraction pattern W|th|nte | anar a of
25.9, 2782 235, $94.8.5 3315, 3045 138 M e B 4%, 1 SBo6e nbpdShe, the

crystalhgg oNhﬁ:Em@%f?%ﬂizQﬁHé 155‘@06§ ry S[Scﬁ\l'dek nR_ d1ffract1on pattern with

zapi ne produces rgg fraction
reﬂecthnatat b?ril 1%191; Ro. 7n17e?&‘,y3llén&2 5,@35993‘& flnzg%g 233 @)529 4. 59,

i ol P B et mTRFES B 7T 1 4 Bsgouspioe

Form CX{m axye dnlﬁcfdlmertt; thn cpatatime N-dgsidethybildzeping prigiuets agropder X-ray

12.8 5 7
ciiectig Rytert g i Tydplglingtog uf 121350173 117, 30, 65 s, 583
5.42, 5. emm% mEI, A4.46h8.9¢r yslt 263 (Ae Maﬁembﬂmybmhﬁmﬁlmystaﬂme N-
duces a powder Xsr dif.fractio atte
dosmer B EER GHGE & boviey Sy dftegfonygiter i Gyt ihcings
of 12.2,2/75428; 4 59 4048)8 @] andeyiszo dA JTER tanothéreentioy Biteak, [thder ystalline N-

‘N desngt hyl cl ozapi ne oduces a powder X-ra )
desmethylqlozepise iFsrAcEat bey et 1oy direled pEieE ﬂfﬁi ﬁg@lﬂﬂi@d -gpacings

of 4.9494%p, aNds,22n® 294 [&p14]1nlﬁhoaﬁ9t BRbo@SRAC the dbS6th0BEA N-
Herein i's a crystalline N-desnethyl cl ozapi ne _For

desmethyiiclepaning PERHICPRRH POW €4 eX-E43ydHEgeliompattern with reflections at 6D2 6.5
7.2, 6N H8STEE W 61 1322R6R8 191 016 9 1 1991985, i A5 °26. In another

embodiment, the crystalline N-desmethylclozapine produces a powder X-ray diffraction




diffraction pattern with interplanar d-spacings of

8.6, 7.6, 7.0, 6.4, 6.1, 5.81, 5.52, 5.24, 5.03,

4.95, 4.73, 4.20, 4.04, 3.90, 3.80, 3.70, 3.63, 3.50,

3,42, 3.37, 3.33, 3.26, 3.20, 3.13, 3.04, and 2.71

(A). In another enbodi ment, the crystalline

N- desnet hyl cl ozapi ne produces a powder X-ray
pattern olmtu‘ &a&bﬂlaﬁ farpeiniwiyh, 19Benplanals, dns @A RPE dh another

0, 6.4, 5. 81, 552 5.24, 5.03, 4.95_ 4.73,
embodlzpegl@ the4 cgf,gtallglegﬁ degmgbylclgzamne Broglgce53a wwdgr Z(zraygd1§fyactmn
opand 2.71 (A). In :
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[00d¢]s me fih yhathay zapdch Gilﬂﬂﬂsdil hesmals powgisallingKN-degmethylclozapine

Form 13 1y oh € B o s sty B BRI poagy oy

d1ffract@ﬁ(ﬂaaﬁerﬁ)4v1«h@teqﬂmafm$paoﬂfgabﬁélﬁe’v’ bs1.0,06.4,1601, BRit BSL, 5.24, 5.03,

195, 4 FL 300 B8 oA S 3B 8P A S ot Bt £ 304, and

2.71 (Ah.efd et Ribalinkat, ?ehe crgzacalﬁne Nedesmeth§lchzagifie prodiées 2, powder

X-ray dzfﬁra@xong_ggttgm \%)E]B nﬁerp@earld sngm&s %ég%S'/’% §g85 %;, ? §2 2%%4?55 03,
4.95, 4. %9 430, 208, 350, 8.8803.7b,18.6919150e3.42 ¥Rl B 138 26, t3hze> 3 13 3 04, and
stal line K desmet hyI cl ozapi ne pr oduces, a

271 (A, ixaw@herfep&e@wﬁt phg etalipg fhdesmetyloiazeRing Pmd“‘l% aspowder

X-ray dilfﬁ'aélon%u%ttﬁ-n Wil lgterplﬁiap d—sﬂ:ﬁmggg ok 065 2475, @32f 412%31;04 24384, 3 70,
3.63, 3.37. ®d 304 @) az@ n@st cégragtenat#d @3@@@0 embwhm%ts H@rcrysfallme N-
desmetﬂé?@éﬁﬂtﬁ@ NHroddel€ a oikst &- l.la'iyr}:ﬁfﬂﬂbﬁ&? pRidRY |vﬁﬁ10?e§1@btfb%s at 10.3,

es ‘a powder  X- raé7 ffraction pattern wt

11.6, li-é,f13e8:t1|4c5n§5£s 149, 66.9167.8,171% 16,7, 21.1122.022%8, ?2?34 £4.0, 24.5,
3 00,1.5] t

254, zég’pg%% Zflﬁd?s%%gseds ﬁ%?sélzz% 3| sagé)\ 38|[r0 %t%al Pll hotitd elﬁ% diment, the

crystallie dsisdseinbhlzlcaapipe ngrodices M. Epoﬂrch:r OKeag nﬁnﬁﬁaqmant pattelme  with

.Cry l ] I | p
reteoi G P ITE LTSI LN RT3 o bEAch 22 RO4ET 4 2o
24.5, 2504 2321 66.4136.8.2781 2@3 278 8,298, Qnd ﬁa (7°ze6 Iﬁ anEthQ@emboﬁuﬁQ)t the
4.95, 4.62, 4.01, 73 3.37, an
crystallig o3 cte,se}wﬂwhb&ﬁwﬁ SPORRSOAF AT s Ko ¢ st R pifem with
reﬂectugl( gfﬁﬂ?tl%}d ¢7 9ZaPi 70 P PALEES 23,5 %d %9 Bayp,
raction pattern wth |nterp anar aci ngs of
1098 4 I anotierpgpecy, disclossd dareingis @t gwslhp?\ -dgsmetipilslovapine
e I |
rom TR UL 0EBUiy e G NBL N ol RSN L 5 o oo
dlffractlont;attprlna\mmh uctewbiaml drgBaomgs Hf9d3,6, 4 182 11.8nd-34 7484 6(IN6-4ar 80,
S a
50,5 P9 RRESEEIABL 00, b 52001 UBL 3 oF PR TG0 Ll mon, e
crystalliﬁe r dlydesmbthglcldzapiot i pmdms t &r powdet hXrrey | diffracdios pattern Owith

ey o 2 by 195190 8 335580 P g

the cryktAllia®atldesmanodzapet prodes < pystal King diffraction pattern with

N- desnet hyl ¢ pi produces;.a powder .
interplaggry pRRCNES P p%‘??’eﬁﬁgﬁi‘cﬂq oHesbi B %l}araf‘;ffvf@tlc 1gnpanother
embodig@n®), B2 krystadlifs ANgesABth{lckQapihd Fhehhes anbegid®Rnt X-ray
the crysta ql i ne N-desnet hyl cl ozapi ne produces a
powder X-ray diffraction pattern with reflections at
17.9, 19.2, and 20.0 20.



[0016] In another aspect, disclosed hereinis a

phar maceuti cal conposition conprising crystalline

N- desmnet hyl cl ozapi ne and a pharnmaceutically acceptabl e
carrier, eluent, or excipient. In one enbodinment, the
crystalline N-desnethylclozapine is substantially
free of anorphous N desnethyl cl ozapi ne. | n anot

her
diffrationgatiemtwith reflestiona bt 7.0e7- NG sliRel Hgi7e 1d3abl-hel i 15.8, 16.6,
e t hyl.cl.ozap] I ther ' .
ﬁg ip?fslt}gq’ 2 %23:23%87; hnjy' ¢l a&?a%‘?ﬁecaugs o TRAHL Bilbodiment, the
Mydaanet Nydcemehapicagifo rpiodiced A pawddrhXrragnififfiictient pattern  with

the crystalline N desnethyl|clozapjne,l .
Refieeiorst iy e ol e, For m 2268, 2, Zanlo 4o 1B fBBlPT Epodiment, the
Shalds} &Eﬁﬂ@ LY deb0%aBbREer! K-ray diffraction pattern with
kﬁgtggﬁn%t ﬁ;‘#ég#‘(@)@g@} ne FormD. | nBanotrherra}ernbodi mentI,’
dflecdonssit 37.0) 192, Madi2&0E2thyl cl ozapine is N
desne | cl ozapi ne Form E. .. BRI DESCRI PT] L
Do IBB6T 0015 oo, P, el ISR [, i oplf composion
ReMBESing ickstaifle NRicRAdthAEI0zapineNandde phmintugbuticalhy poaeptable carrier,

Form A 018] Figure 2 is.a characteristi -ra .
FHL MO N TORNER Ko AN e T
Bt RallyBRe YA bAbShoud Rddefly@itz@pide.] SIf another embodiment, the

characteristic X-ray powder diffraction pattern of N
dostallidey N-+lowmgtividoromm & Fdogogthylelgrapine, foagmy A In another
ChALAGLEL IR ECerheN- 555858 Nodksh@inyRIddagihe Borm B. In
SUBRAIG % Hipdn b PR e Seohehy@idabo tom
chathacdnsiddirhén, tKe cayptaimadedesdiofifylceraping ipbitdesmpthpiclogppine Form

spet hyl cl ozapi n ormE,. - T :
o e 2 3R, e S BETEUER R RSB
Ik he T i st sashactembdiimehosdd feyseillind N-desmatinddszapime is N-
t he preparation of_ 8-
desaetbylrlozaningf 5@ zi nyl ) - 5H di benzo[ b, €] [ 1, 4] di azepi n
(N-desnet hyl cl ozapi ne, NDMC) of forrmula | cf) N (1)

C H
BRIEF DESCRIPTION OF THE DRAWINGS
[0017]  Figure 1 is a characteristic X-ray powder diffraction pattern of N-

desmethylclozapine Form A.
[0018] Figure 2 is a characteristic X-ray powder diffraction pattern of N-

desmethylclozapine Form B (monohydrate).
[0019]  Figure 3 is a characteristic X-ray powder diffraction pattern of N-

desmethylclozapine Form C,
[0020] Figure 4 is a characteristic X-ray powder diffraction paitern of N-

desmethylclozapine Form D.
[0021]  Figure 5 is a characteristic X-ray powder diffraction pattem of N-

desmethylclozapine Form E.



conprising reacting a conmpound of formula Il 0 H H
Wi th piperazine in the presence of a netal salt as
Lewis acid and an inert solvent, wherein, preferably,
the sol vent conprises an aromatic ring. [0023] In sone
enbodi nents, there is a one-to-one nolar ratio between
the anount of piperazine and the anount of the

compound of formula Il. In other enbodinents,
pi perazine i i SER FhNvedTibRese
enbodi nent s, WEWI?. S g(agerbdlg?ﬁbat I]%\fast 6

equi valents, or at |east 8 equivalents, or at |east 10

equi val ents of t el amount of the conpound of fornmula

ﬁﬂim¥§@i3¥gﬁ@¥@@&i%ﬁﬁ§@nbodinents, the aromatic ring

of th@osR! Vet b FirdtASH4RE tistlobedthereit ik Dproedss for the preparation of 8-

enbodi nents, the aromatic ring i s sub itut%%ﬂvyith.at
clozapine, NDMC)

thderot] Lo epipauasinyl};- Sdibearlbell bAldigzrRih {NEegn

I Stikng of chlorine, fluorine, CI-Clo alkyl, C-Co
@ﬁ%%%@%kand aryloxy. In sonme enbodi nents, the sol vent
is selected formthe group consisting of benzene, -7
fl uorobenzene, difl uorobenzene, cﬁforobenzene,
di chor obenzene, tol uene, xylene,~Nsethoxybenzene, and
di met hoxybenzene. I n anot her enﬂé&i nt, the solvent
is anisole. [0025] A wi de varietyy netal salts as
Lewis acids are suitable for use I n the processes
di scl osed herein. In sone enboliFfeny he net al
cation of the netaszaIt IS £ Pom t he group
consisting of B, A Sng q , i, Zr and HE In
sone enbodi nents, the neta g Tiy In further
enbodi nents, the Ti is in its fourth oxidation state,
i.e, it is present as Ti(lIV). In sone enbodi nents, the
aoimprising reattmngrratoalposed of fpenwlhE  conj ugat e base of an
i norganic or organic acid selected fromthe group
consisting of HC, HBr, H, ;
formc acid, acetic acid, oxgMN
trifl uoronethanesul fonic acid,
trifluoromet hanesul®bni ¢ acj/ 3
t ol uol sul foni c acid, befZzene ph6spbni c aci d.
Especially preferred are hal ogeni dés such as
chl orides and brom des. In sone enbodi nents, the netal .
st pibSadihCfthe bREARE of b tmetdd wilsasdloivds neiy ahd apimegenlveitnwherein,
equi val ent anounts to the conpaund of Formula H In
Smﬁ%mbhb@@ﬁﬁﬁﬁﬁ§9mPH§$E%ﬁF@ngPBgis present in excess.

I'n Cer@ﬂsm oftn doBRSEnsIRAGHIIBALS is hhdheliewhs newtindratis between the
preseA I'h at least 1.5 equivalents, or at ast 2

et ofnpipgrazine cnd| Basun@mefi (e eRROGE PhdoEdhdhing™ oher

oefm’tfo%{mrr(ynlts? pﬁp‘erazine is used in excess. In cerfain of these embodiments, piperizine is

added in at least 6 equivalents, or at least 8 equivalents, or at least 10 equivalents of the
amount of the compound of formula I

[0024] In certain embodiments, the aromatic ring of the solvent is unsubstituted.
Tn other embodiments, the aromatic ring is substituted with at least one substituent selected
from the group consisting of chlorine, fluorine, C;-Cyo alkyl, Ci-Cio alkoxy, and aryloxy.

In some embodiments, the solvent is selected form the group consisting of benzene,



[0027] The reaction tenperature may be in the range of

50 to 200 C and preferably 80 to 150 C. [0028] The
processes disclosed herein can be carried out in

feeding a suitable reactor at about roomtenperature

with the solvent followed by the addition of the Lew s

acid and then piperazine. The resulting suspension is
trherbueicnEd diflucroticarmer athloebénzend)e dichbomefsnegdned Otojugng,0 xylene,

C. The, conpound_.of fornul a i s t.hen ad [ < amisol
g@%ﬁ%@r@? , anddi Myb&%ealaj ano ’er %rﬁﬁelocg%%%g%lﬁg&ggnt is anisole.
for mJl[(ﬂ)ZlSj | 9 agtedhricty Pontthionls anllewiddeidsexd auitable for use in the
cooling to avoid a higher inngr t enper at ur e due

exasesied fisglopadalarsian  In|sAmsROIMERE, fionEAE ,catloﬂec’iletﬁ? Piegel salt is

e enadingforfmr Aylsh, Ipb, §6, Bg Tie@etsad HES In some
%%éé{g& éfx?)‘}n gﬂr%c%rs 0029]11.1 no et ot her enbodi ments,

. he s
eotbpdiumedtsp thef wetplisalil | Inj Grthergerbodinete the &y & ol fotirih oxidation
1 xture. prior | REN azi t her Lo RIS salt is th
St gt B RURRL GF' e spBoXFlon® B RS clt s he
fosnjubee beyehefdinrimorpanic bherghminiasid aciecied Sromhthe |gsp consisting of HCI,

i_ ngr edi_ent ded t eaction nm xtur 1.00, : .
Ter }gonﬁﬁ?gﬁ“on}%\fo% hgﬁg (o] tfogﬁfc t ﬁé&’r eg%etnllcon&%’xtod( ; ]éw acfd’
GRARuMBmEAAhRElHSe dacid, € FTkiopdnutieanedulfopict acid)(befzemad sulfonic acid,

stirred at this tenperature for a riod.of,ti unt.i., |
tnkgolswiorse BeiR, HeSZATEABPBIBY, 20Fh SRl e PhEe HPEFAgES 0ok <

uc‘?ﬂ&@e?arﬁ%%ﬁic‘eé’.bﬂﬁ\éﬁk eribBAiSRAR, the SeTBAL MROLS, t he
reactl o

ntime lasts up to 2 hours. In further d
enbodi[fe26] s, TheeLeveaetil oy beinresentaisteg VAR Ui toghe compoun

E@ﬁ&?@uhrhsﬁ% aorﬁ%&%%%ét?,i’ %J;:1 !T,%quase&% is%i’e&hpﬁpﬁgess. In certain of

ches Co 1e extent of the
caeedshodimatts, tthe Iewipaudds pfesdnbrimat deast 1 fngauijalents, or at least 2

determ ned b PLC, .0 ny.,,ot her i Zati on
t Y Valeg i o %iea%%@wieeﬁs‘?hﬁﬁﬁ&?%m@?ﬁ‘?%é g’ef i ne the
term nabin ofhd kecti@aehipernat nuyebe ialthey ranko wf 990 200 °C and

conversion or nore. [0031] Follow ng the above steps,
t preferabhicdq ©Onl5Ri’%t ure is cooled to a tenperature of

about pfhto ?he%ﬁ@&s&atﬁ%los%‘ Gbre@Scanlbeadaleidd 61 inffeeding a suitable
al kal i@e e]art tal oxides or_ hydroxide

, Such.as .
Lie@ttor MaObint 1¢OH, teBa@atusgy@ith fhgsoHent fo@gyv ﬁ’theo?,rﬁlthn of the Lewis
al kal | earth_net : in th
kS ek Bl . g ERLPRR R P o Diorl o SRR n e
apmpA bt 46 td 1e°GaThe icsmpoundafdemnuld Bris dhearpdied afhisgergperature. In

equi val en.s, = of the Lewi i T | IS4t al
o PBREs T FPEPARF T APl 8 Geb&tinip@iths! !y oxtor
fbddiBhad AORY o Hifier desk nespdbidrsdut toy b lcagthpinie reastion. Tn other
then extracted and purifjed by crystallizatiqgn and ..

{ ombodmentes b8 P JEHE b cOTRRRHOT T 1 ratp 3R s added a
yS&EOM/SO|id, whi ch shows different nelting ranges
dependi ng essentially on the dr¥ing condj t]j

ns .
[0029] In yet othér embodiments, the compound of ormul%tr}? is added to the
reaction mixture prior fo piperazine. In yet other embodiments, the Lewis acid is added
prior to piperazine. In further embodiments, the Lewis acid is the last ingredient added to

the reaction mixture.
[0030] After completion of the addition, the reaction mixture can be heated to a

temperature of up to 200 °C and stirred at this temperature for a period of time until the

reaction is completed. The reaction time may last up to 6 hours. However, in some

-8-



wat er content of the product. Crystalline

N- Desnet hyl cl ozapi ne [ 0032] I n another aspect,

di scl osed herein is crystalline N desmnethyl cl ozapi ne.

I n anot her aspect, disclosed herein is a conposition

of matter conprising crystalline N

desnet hyl cl ozapi ne. In yet another aspect, disclosed
hebetimenss, teyredctibh itine: Iabts dpgn%thhyﬂscllui@ﬁ’;en embodiments, the reaction

subs antlally fr of a hou
s R L e ST BRSSP | ALAGERLAR bt
3ERhBNESp1 dond ERRRIx Ry 6f hE abmmlon bf ths cnmgemndt dfafbrmﬂe II may be

N- desnet hyl cl ozapi ne sanpl e co rises, |le

oo L ey oeb SHAAUEIRIGH B h T R g s NMR, or

E&i toSdbR %}ﬁf&ttérﬁinlla‘ﬁoﬁ bfthe %acuﬁ{'@itrpﬁéiélﬁﬁly about 99% conversion or more.
desnmet hyl cl ozapine" it is meant that the

N- desrfoay| clfollapinge tharfbpes stbpifics dofiel g Bsegoled to 2
at%{)&%gs?f\l' 1%) hys GEO%@DMQ@ sukl 29t efik 2D Qi aBNAS earth metal

y fre hous
Nm‘,lm mehmtbmﬂexz alpxhrva hOH NeORe X, tGafd, Mgfa Mg(OH),, Ca(OH),, or an

;ﬁ%ﬂ%&g g oﬁ’igﬁg?@? & %?dafﬁa{bészrlég@no%ﬁ%%)ﬁ,t S{s added to

bite reabtRsl mixtiral The ém@.&at Of tha Ihmepkl iuesccess, for example up to 6 equivalents,
N- desnet hyl ¢l ozapi ne” it  is _nean

anora TebR 14680 ARBILASIS A6HA1S oy il ac il shgybich is then

2l B Qisy NThe ERRed - abpieaididiezapind i@t et entacied redt pyrified by
subst antl aIIK free of anorphous

dgsstdhmﬁonl asd ofyrther dried. | S-dRsmg }c}pg@plpthés obtained as a yellow solid,
'\#‘{%%ﬁhous ﬁ%gféﬁ%‘eﬂﬁ'g k @eﬁeﬁ&ﬁ? leSREt418Ssh b ayingd @daditions and

esmet zapl ne n ot her enbodi nents,
bwatesmmmnacﬁthapﬂoylucﬁr ee of -9 anorphous
N- desnet hyl cl ozapine" it is neant that the
N- desnet hyl cl ozapi ne sanple conprises |ess than 5%

%%gsﬁnﬁluw _Degeshgtibydpticozapi ne. [0034] In certain
odiments, the c¢grystallin rreth za
a nmel [10!)1’*?@ rah’g@mgﬁ%/ sty dlsa?%ﬂjé’ %@%‘ﬁ% R 8imBFiclozapine.

ﬂg foct, (L1098 hird@ i %rkgﬁaﬁo&ndﬁbemtteﬁdommsﬁdg aystalline N-
B- 545 msltl ng poi nt apparatus. Poly

Olgsstetiiylalorapine. DesHet¥7y | @18 p ISt 06‘3@?56?1 Rt i crystlline. N-
385 ﬁTy Ao, ﬁﬁ%_ﬁ.ggmﬁﬁﬁl eeUf %m\ﬁf‘}ihb@é{ﬁ d@ﬂh&ﬂﬁ&]@ﬁaﬁmﬂi

cPys Snet y cl ozapi ne. ar ed
t he knmﬁBB]anDIrptmus fembpdigients Res ﬁ‘ﬂl’SWPP@ Yo Ag6i rﬁ’é amol‘PhO“S N-

B RO e Y B i B0 o
0B0%; i drphue |N-§lesﬂﬁsﬂ1yﬂiﬁmpmé ﬂmmﬂier egboditneste, bX)f saberepiadly free of
aré%ﬁ%g})éﬁergh ul tguy}ﬁ;io&a]flgﬁggt]e %l Iﬁllg h%rtggge#]t c'lea lgéoézapme sample
hesiEprisel ?fesgl'tﬁjﬁlsﬁ@}o hddrpidas N-aenfetiyloldapiNe. In other embodiments, by
“substantially free of amorphous N-desmethylclozapine” it is meant that the N-
desmethylclozapine sample comprises less than 20% amorphous N-desmethylclozapine. In
other embodiments, by “substantially free of amorphous N-desmethylclozapine™ it is meant
that the N-desmethylclozapine sample comprises less than 15% amorphous N-
desmethylclozapine. In other embodiments, by “substantially free of amorphous N-
desmethylclozapine” it is meant that the N-desmethylclozapine sample comprises less than

10% amorphous N-desmethylclozapine. In other embodiments, by “substantially free of
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desnet hyl cl ozapi ne Form A produces a powder X-ray
diffraction pattern with interplanar d-spacings of

9.9, 6.9, 6.5, 6.3, 6.1, 5.57, 5.09, 4.94, 4.61, 4.47,

4.38, 4.01, 3.74, 3.66, 3.55, 3.45, 3.33, 3.21, 3.08,

3.03, 2.80, and 2.67 (A). O these the d-spacings of

6.5, 6.3, 5.57, 5.09, 4.47, 4.38, 4.01, 3.74, 3.66,
Sarﬁcﬁphcﬁlssis de&nﬂhylc]amplma”os i6 Aneaant éhgaihm Ntde@[mtyylclozapme sample

char act t f 5.57, 5.09,
LFPBF % %/Samggpg‘?&ﬁgrﬁig&gg@a?%pﬂgzrg nost

char aqoesd]st i i c&r@8 Embdlideatspthey bysialtiapi Nelefosthylglozapine has a
aeias s oh 1 T 920F o DRro eboiitepns iy 8hE Bee s determined
Wit BAStSnctils foiorafpllamd. 2. 199, 20.3, 22.1, 23. 8,

24. 35, 2512 87 278 29.0, 29.4, 32.0, and

33.5 020. O these reflections at 13.6, 14.0, 15.9,
17 58 fine REDdsm lﬁoza the35, 25.1, 26.7, 27.8,

re particutarly aracterlstlc G
t hese [0035]| echi aunnélemspgcs, @sclqsﬁd heremparg varpms pglympephs of crystalline

7 0 are NS t S
E‘P?FB?%[P IN}desmat hc)%/’P]?FI%Eziag{%letﬂhﬂgrlﬁwlo 3‘}111 Oﬁggform of N-
gﬁsﬁieﬂﬂlcldggﬂlnﬁé thdse j:ESlZ«mﬁrpIﬂ ateesunprmmglwaisfcr B} hdnglecamydiexhibit greater
cannin 0 a _heat .0of 10
PR e Clona s nL T Iea 5 F Of BEF ST Snd Bt Berdjig ek polymorphs
[Q@%@&ermeedngauéeaqapmm@me&l caypstiitidnsact i on anal ysi's
for N- desnethylclozapine FormA i1s given in Table 1,

below, and in Figure 1. -10 Table 1: D Spacings for

N- desngdfvA ¢l ozapi ne Form A Angl e 20 d- spaci ngs [A]

I nten y (qualitative) 8.9 9.9 w 12.8 6.9 w 13

6. 5 m [0!!316]0 6lBoun aspactpdisclased hersn ¢ N-dppmathylpiozapine @glm A. N-

ZéesTeH'LyB: ozapmngmlrg Azpédgc"es \Q’po%elgxélraf} Giffhotied- p%ttém%ﬂmnterplanar
d-spacings 0£9.9, 6.9, 6.5, 6.3, 6.1, 5.57, 5.09, 4.94, 4.61, 4.47, 4.38, 4.01, 3.74, 3.66, 3.55,
3.45, 3.33, 3.21, 3.08, 3.03, 2.80, and 2.67 (A). Of these the d-spacings of 6.5, 6.3, 5.57,
5.09, 4.47, 4.38, 4.01, 3.74, 3.66, 3.55, 3.33, 3.21, and 3.08 (A) are particularly
characteristic. Of these the d-spacings of 5.57, 5.09, 4.01, 3.66, 3.55, 3.21, and 3.08 (A)
are most characteristic.

[0037] N-desmethylclozapine Form A is also characterized by a powder X-ray
diffraction pattern with reflections at 8.9, 12.8, 13.6, 14.0, 14.6,15.9,17.4,17.9,19.2, 19.9,
20.3, 22.1, 23.8, 24.35, 25.1, 25.8, 26.7, 27.8, 29.0, 29.4, 32.0, and 33.5 °26. Of ihese
reflections at 13.6, 14.0, 15.9, 17.4, 19.9, 20.3, 22.1, 23.8, 24.35, 25.1, 26.7, 27.8, and 29.0
°20 are particularly characteristic. Of these, reflections at 15.9, 17.4, 22.1, 24.35, 25.1, and
27.8 °20 are most characteristic.

[0038] In some embodiments, N-desmethyiclozapine Form A exhibits a melting
point of 177 °C, determined with Differential Scanning Calorimetry (DSC) at a heating rate
of 10 °C/minute. The enthalpy of fusion is about 96 J/g.

[0039] The data from powder X-ray diffraction analysis for N-
desmethylclozapine Form A is given in Table 1, below, and in Figure 1.
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23.8 3.74 m 24.35 3.66 vs 25.1 3.55 s 25.8 3.45 w
26.7 3.33 m 27.8 3.21 s 29.0 3.08 m 29.4 3.03 w
32.0 2.80 w 33.5 2.67 w [0040] Here and in the
foll owi ng the abbreviations in brackets nean: :.(vs)
very strong intensity; (s) = strong intensity; (m =
mediumintensity; (w) = weak intensity and (vw) =
very weak intensity. [0041] N desnethylclozapi ne Form

t anbie enperat ur es exhibits
g@é’%—fﬁ%? f%r ﬂ%gﬁ@ﬂa%aglqelj%fﬂgbl ity properties.
FormA is ev%lgy@pm:_;]st abdpacingsdgr buedsily (duabimphar ¢. |t
does not Converty go the hydroat ed |f or ms ofy ot her
crystallin |uw evEn wn%@ stored at hi,gh, such|as
at 75% or %/q {rati € ||u§’5u| tyarT etrevated
t enper at ur For-A-—shews B ter tef—soiubtt+t+ty- |t han
crystal forlehrm can ;3‘; prlepared—as—a—se
powder wit desi4.6d nedi lJm6 artidle size ¥ ilch
is typicallly ranfinglfrom37mtq about 500 p m Form
A is especijallyladitahle fH09t he (fornmul atd on of golid
drugs, because handling dogs4not |require wse of inert
at mosphere.[-TI1§erm B [004g] I njanother saspect,
di scl osed hrei g §S 1 aesngwyl cljozapine [rorm B. I\
desnet hyl cl o Zaph e |—UI||| B 1332 h ura[ ed fgrmnaving a
wat er cont ept bott—5- whitch—corresponds—tg t he
nonohydr at e fﬂa I desném“" ehezaptre—tormB
produces a qurld3. 8X- y._di $7%actilon 5
interplanar| d-s¥e¥ii ngs| of $66_ 717 7 1 Y 5_ 5 a4,
5.85, 5.76,|5.305.15.17, 4.%869 4./67, 4.48% 4,17, 3. 93,
3.87, 3.72,|3.685.83.55, 3.345 3.36, 3.26,w3.20, 3.|06,
2.75, 2.73,[2.49¢7 2.45, 23337, ard 2.34 (). O these
the d-spaci Pgs 8%g8. 9,1 7. 7327- 1, |6.5, 5.94, 5.85,
5.76, 5. 304‘5—.7%-'#%, 43_g§, 417,393, 3.87, 3.72,
3.68, 3.55, 3 43 —326—3- 3 306,275,273, 2.49,
2.45, 2.37,|-and 3434 A e—parti-eatard yW
characteri stic. 380 thelse f?\:god-s ack-hgs oy 71

33.5 2.67 W

[0040]

very strong intensity; (s) = strong intensity; (m) = medium intensity; (w) = weak intensity

Here and in the following the abbreviations in brackets mean: (vs) =

and (vw) = very weak intensity.

{0041}

exhibits excellent physical and chemical stability properties. Form A is even very stable
under humid atmosphere. It does not convert to the hydrated forms or other crystalline
forms even when stored at high, sucﬁ as at 75% or 90%, relative humidity in air at elevaied
temperature. Form A shows better water solubility than crystal form B. Form A can be
prepared as a solid powder with desired medium particle size range which is typically

ranging from 1 um to about 500 um. Form A is especially suitable for the formulation of

N-desmethylclozapine Form A forms at ambient temperatures and

solid drugs, because handling does not require use of inert atmosphere.
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5.94, 5.30, 5.17, 4.17, 3.93, 3.72, 3.68, 3.44, 3.26,
and 3.06 (A) are nost characteristic. [0044]

N- desmet hyl cl ozapine Form B is al so characterized by a
powder X-ray diffraction pattern with reflections at
9.9, 11.4, 12.5, 13.7, 14.9, 15.1, 15.4, 16.7, 17.2,
18.1, 19.0, 19.8, 21.3, 22.6, 23.0, 23.9, 24.2, 25.0,
25.9,Fan 8, 27.3, 27.9, 29.1, 32.5, 32.8, 36.0, 36.7,
38.0, flecti

12. 5, [@ggbss faaé)c‘ghﬁgsﬁcth %ggl se%]%ere}‘n 1S%T§es?wﬂ13gaiza%%§%8rm B. N-
%&sn:f’ethﬁaoﬁapn%fﬂ?&m B35 % hyHated fam Bavidb avat@7cadiend Bf Apout 5.4%,
1, 32.5; 32.8, 36.0, 36.7, 38.0, and 38.5 20 are

p‘éilfthc@mewgls ©Hbe BeRQPIRS c. Of these, reflections at
12.5, [%Sﬁ 28&@65&1&:@/&1&0 #d - Form2B- Io(c:lao%sga Egﬂ'd@: X2r5y Qhﬁactlon

27. 3, are ar acteris .
forivern poihdigterplamaa yi-spadingsaafts. By Arvals st 3 Ho p- 8&1» 5.76, 5 30 5 17 4.90,

SRR e E RS e T hens ghci opia 200
Q?AS d: sspami ngs (AN Ofrthesashd §- spaq:mgsmfeﬁs? Vi), 7.8.65.8. %rﬁ&‘i 5.76,
S A48 347 101 73 DS Ty 2 ot g s am

‘h @02 l49 2. 179 aﬁd 4, 3&(A)me %91118u1ér1ﬂ&1a&tﬁcté!iht1c8 @f thésevte d-Rgacngs of 7.1,
(5@Rilal5+39,ai 1)1 93565 gsni 20 3%, Grrbl ) Bigsstigergisic
%00’251 M N-desmethylclozapine Form B is also characterized by a powder X-ray
diffraction pattern with reflections at 9.9, 11.4, 12.5, 13.7, 14.9, 15.1,15.4,16.7,17.2, 18.1,
19.0, 19.8, 21.3, 22.6, 23.0, 23.9, 24.2, 25.0, 25.9, 26.5, 27.3, 27.9, 29.1, 32.5, 32.8, 36.0,
36.7, 38.0, and 38.5 °20. Of these reflections at 9.9, 11.4, 12.5,13.7, 14.9,15.1, 15.4, 16.7,
17.2, 18.1, 19.0, 21.3, 22.6, 23.0, 23.9, 24.2, 25.0, 25.9, 27.3, 27.9, 29.1, 32.5, 32.8, 36.0,
36.7, 38.0, and 38.5 °26 are particularly characteristic. Of these, reflections at 12.5, 14.9,
0 16.7,17.2,21.3,22.6,23.9,24.2,25.9,27.3, 29.1 °26 are most characteristic.
[0045] The data from powder X-ray diffraction analysis for N-

desmethylclozapine Form B is given in Table 2, below, and in Figure 2.

Table 2: D-Spacings for form B

Angle [°20] | d-spacings [A] | Intensity (qualitative)

9.9 8.9 m
11.4 1.7 m
12.5 7.1 Vs
13.7 6.5 m
14.9 5.94 8

15.1 5.85 m
15.4 5.76 m
16.7 5.30 s

17.2 5.17 \E
18.1 4.90 m
19.0 4.67 m
19.8 4.48 W
21.3 4.17 Vs
22.6 3.93 Vs
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25.9 3.44 s 26.5 3.36 w 27.3 3.26 s 27.9 3.20 m
29.1 3.06 s 32.52.75m 32.8 2.73 m 36.0 2.49 m
36.7 2.45 m 38.0 2.37 m 38.5 2.34 m[0046] FormB is
a very stable hydrate even when stored at high, - such
as 75% or 90% relative humdity in air and at

el evated tenperature. No conversion to_other
crystal | ind fromple°z9] hydepaties [Ads bibmeity Galitiies)
m_sltl ng p_oi nt ofzgormB i 3449 C| determmned wtl
Differentigl Scagi ng [Cal ofpdretTy (DSCO) gf a heat | ng
rate of 10 ¢ I'_T,M‘i“ Form & | S gpecral Yy Wat er

sol ubl e. FCr m —be—pre; §|§ cu aSa soig—powder
with desir .?256 paft-61-6-S5+2¢ fee Rﬁn—e‘h—n—v
typically rnnm&yfrzr.l A ¥ abbut ugv S Ferm-B is
especial |y [suit#hie fdr t 3G ormlation & solid
drugs, because Hahdling des nof_require use of inert
at mosphere.| [00277% 1t |was BkGo found thatmcrystal
forms A and B czgi be flor megjo@s mixtures sshen prepared
accoid: Ing tjo They process of74 hisjinventieq or when
crystal | i zgo—ungigg "humi™d—£ondi Tions.” Thgge m xt ures
?re aLso ]\c/ ry agﬁfi e gnad—t T el ) W) especlnillly suiyabl e
or the - or—af . °t of
the inventijon igé po '?o i g: ag“a'?.“';' :J..Uj,\thre
of crystal llilne 3%P m Aland 237Ys -ne fo?‘?‘nBof
N- desnet hylicl oz3%% ne mnno'-h%/‘ﬁrat > _The r&#io of the
two forms is not critical. Form C [0048] In another
aspect i scl he 3@& E . Bor. 0
0 oc TR IS0 P Bl TR AL iR s 75%
a)rSEU%Lt feltive fhuldidigsinesih phd Iat) szatnda tamper4tmiea r Ne alowegrsisn to other

or SQ t mxtures is c t o
DRI (RS HTEASoT 2 BBy e PR 80 e is 149 °C,
&&Muf Mtﬁcmfwaenuaa@cmgmaatbdnﬁw pbSORrat dr Seatirigngge of 10

of 14.2, 13.7, 12.2, 11.7, 9, 6.9, 6.4, 5.83, 5.42,
5°Cim1nute Form B is specially water soluble Form B can be prepared as a solid powder

—

-

...
D
D

\J \l

r\n oci o
T LI

with desired medium particle size range which is typically ranging from 1 pm to about 500
pm. Form B is especially suitable for the formulation of solid drugs, because handling
does not require use of inert atmosphere.

[0047] It was also found that crystal forms A and B can be formed as mixtures
when prepared according to the process of this invention or when crystallized under humid
conditions. These mixtures are also very stable and therefore especially suitable for the
formulation of solid drugs. Another object of the invention is a composition comprising a
mixture of crystalline form A and crysialline form B of N-desmethylclozapine

monohydrate. The ratio of the two forms is not critical.

Form C
[0048] In another aspect, disclosed herein is N-desmethylclozapine Form C. N-
desmethylclozapine Form C can be obtained, when a solution of N-desmethylclozapine in

polar solvents or solvent mixtures is completely evaporated.
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4.95, 4.59, 4.46, 3.94, and 3.63 (A). O these the

d-spacings of 12.2, 5.17, 4.95, 4.59, 4.46, 3.94, and

3.63 (A) are particularly characteristic. O these the

d- spaci ngs of 4.95, ‘4.59, 4.46, and 3.94, (A are

nost characteristic. [0050] N desnethyl cl ozapi ne Form

Cis also characterized by a powder X-ray diffraction

pattern with reflections at 6.2, 6 5, 7 2 7 6 11. 3,

12.8, 13. 16, 3, _17. 17.

b4, - Jppetofolozinise FaM et ?ovzderl 'ffY ﬁfractwn
pattern Ja%)th%me%;ﬁa;&r depadings @m 22413@ 30, 2au§7pa9t69u6ar523 542 5.17,

characteristic. e, reflections at 19.

4.95, 4.59, 4346, pPdgandih§3 ( )z @f ﬁhz@e e d- %@pg%qfalr%tselm §t9§c4 59 4.46,
3.94, a@@%@l@ ﬁaaaart}r QE-RVAEE. o fiidde i &%ﬁ%&gg%@ 4@@% 5@@46,

thy cl'ozapine FormCis givenin 3,
and 3.9hdAdwre mostchanaciirigtiv-e 3. Tabl e 3; D- Spaci ngs for forn1C

P04, AclestpgBRARD. ok CATS Pty Y 4 ¥ohasd gorey
diffactin {BCR G reloct G0 6.3 6, T15.725,5168 12 8.163 8, 542163, 17.1,

.14 b2dh, Ba gl - ok A g 848, . .

and 24. 98193&& pmﬁb@@ﬂﬁ&ﬁﬂachﬁfsﬂc NOF thed, EEROMmING Y £9.92F(3, 12.3FD9.9) and
N- desnet hyl cl ozapi ne Form.B can be transforned in

225°2%ﬁﬁéwwf@mﬁwﬁéﬁh%ontroIIed dehydration conditions. -14
[0051] The data from powder X-ray diffraction analysis for N-desmethylclozapine

Form C is given in Table 3, below, and in Figure 3.

Table 3: D-Spacings for form C

Angle [°20] | d-spacings [A] | Intensity (qualitative)
6.2 14.2 W
6.5 13.7 w
7.2 12.2 m
7.6 11.7 w
11.3 7.9 W
12.8 6.9 W
13.9 6.4 W
152 5.83 W
16.3 5.42 W
17.1 5.17 m
17.9 4.95 s
19.3 4.59 5
19.9 4.46 VS

22.5 3.94 8
24.5 3.63 m

Form D
[0052]  -In another aspect, disclosed herein is N-desmethylclozapine Form D. N-
desmethylclozapine Form B can be transformed in a Form D under confrolled dehydration

conditions.

-14 -



[ 0053] N-desnet hyl cl ozapi ne Form D produces a powder

X-ray diffraction pattern with interplanar d-spacings

of 8.6, 7.6, 7.0, 6.4, 6.1, 5.81, 5.52, 5.24, 5.03,

4.95, 4.73, 4.20, 4.04, 3.90, 3.80, 3.70, 3.63, 3.50,

3.42, 3.37, 3.33, 3.26, 3.20, 3.13, 3.04, and 271

(A). O these the d-spacings_of 8.6, 7.0, 6.4, 5.

5.52, (8038}, SNgssmafhgelozapimeaFoup Fp prodycesqa PYWEIET %rﬂsfodlfffactmn
20,693

el i gern g hebres B35 7 79 6% 03, S PoRp 2503, 495

&.713, Hede 4t0de3 805D 8L Gk 3B, 7.50, 352234.37 3.333 3.24, 280, 3. 13, 3.04, and

4 ..3. 3. O
o et 5 popiinior il fo RN el st Al e B8 473, 420,
o, &4 3@'@@5.@0{]@.?@ ijmB , By 0a3. QD,VW% 3)333[ 3.26 320, ?BCBIOGDmld 2.71 (A) are
attern with ref] ectjons .at
prripolanly charaaigriohc: 1 1epee e cesbaciats & 76520, 583, 420, 31943.80, .70,
2¥6§’3 333arﬂi3 @ﬂ(ﬁgaarezﬂo&rtachﬁﬁetéistlg6 1, 26.4, 26.8, 27.3,
7.8, and 33.0 20. O these refl ections

at 10. [905412 eN-degnghylalgzapineffpry D jsalsp chapagiernized by a powder X-ray

57425 1;
i ghyim, g5 L8 38 05 HsS3e 1 W,
p]ﬁrﬁt i1817, at.1y220,02:8 03| 24.0,224.0R251h36.¢, 2G.413066 27 Ind7.8128.5, 29.3,

20499 590k s Tpoting faaPdy &6 1. (logaaf OrhBoutly 17 187,

fr10Mmpovstes, 2.4, ay 004 4,3 ben, mlzlssl .5.07. 8N28 5 293 and 33.0 °20
desnet hyl cl'ozapine’ Form D is given in Table bel

canel phntioFlagyy characterisiibl Of4the®, Rilgetiong it L6, ﬂ@Pn’lﬁ A@ﬂgl 2.0, 234,

127 0,23 56761, 93 23 o oS bl ) ¢ 107 1602
5.81 rooskp. O Theb2dam Ion? DoRders Xlrﬁy6 Gffdtien  hidal@sis for N-

4.95 m 18.7 4,73 m, 21. 4.04 s 22.8
eggetlyylclozapine Form D 1s gzwenlm Ta%l gelo 91 in F1Ogure 4.

Table 4: D-Spacings for form D

Angle [°26] | d-spacings [A] | Intensity (qualitative)
10.3 8.6 m
11.6 7.6 W
12.6 7.0 Vs
13.8 6.4 m
14.5 6.1 W
15.2 5.81 m
16.0 5.52 m
16.9 5.24 s
17.6 5.03 8
17.9 4,95 m
18.7 4,73 m

21.1 4,20 Vs
22.0 4,04 8
22.8 3.90 m
23.4 3.80 s
24.0 3.70 S
24.5 3.63 Vs
25.4 3.50 m
26.1 3.42 m

-15 -



23.4 3.80 s 24.0 3.70 s 24.5 3,63 vs 25.4 3,50 m
26.1 3.42 m -15 Angle [20 d-spacings [A] Intensity
(qualitative) 26.4 3.37 s 26.8 3.33 m 27.3 3.26 m
27.8.3.200m 28.5 3.13 m 29.3 3.04 s 33.0 271 m

[ 0056] N-desnet hyl cl ozapine Form D is stable under
exclusion of humdity and at anbient tenperature
N- desnet hyl[clxesrgrIee FdrspadhdsgAl prmulsivg foionlitatiner
when N desnethg £l ozapi ng f50rm P i s contsact ed wi
humdity. Nde Nyl ¢l ozgpjsne Fprm D S{pws a

Lanan V)

sati sfyi ng [sot uﬁ Ty [T sOjment§ and cag, be UsSed| as
starti ng mater+gfsforthe, prepatation—ot—other
crystal foras—3 S mE 005 n—-anot-her glspc“t,

di scl osed herei4¥ls Nid L ozapineTFormE—N

desmet hyl cllozapd¥e For m E 3%n bel| abt ai ned, when_t he
sol vent tet|r ahy3®f ur ane %71 conpl etel y &vaporat at
roomtenperature. [0058] N desnethyl cl ozapine FormE

pr odu p er X-r di ffractj.on attern w.th 1

i nter Eﬁ%}ﬁﬁr ¥ W%&@X@me _nglﬁfi .S@Pf%fffiﬁ, exgliigion of pumidity and

&t dmbfenttentpeiure SNGRsmEhABlozapineOBormA B 62 forfnedAyitiin Biburs when N-

3.94, 3.75, 3.37, and 3.00 &A),. O these %he .

despetbylelgaapine HorysD is gpptacted with humiity. B-gggmethyiglogapige Form D

%&w@%@saﬂ%ﬁfgcwlﬂﬁﬁ% 16 hRetseirdStdnChe thed Res@riingematerial for the
-spaci ngs o 4.95, 4.62, and 4.44 (A) are nost

oiepaative of ethercry @ §®9)s. N- desmet hyl ¢l ozapine FormE is

al so characterized by a powder X-ray diffraction

pattern with reflections at 7.0, 7.5, 8.0, 12.1, 12.7,

13. 3, Fign 8, 15.0, 15.8, 16.6, 17.9, 19.2, 20.0, 22.1,

22.6, , 26.4, and 29.7 20 . .F .th ref i
2t 11087 135 o 0 sl ik IR LA ILRIR Aim .
%ﬁ%&tﬁjﬁlbl@ﬁdp}?ﬂ& IFarra CE etainSbé wbtaled] heigm, theefdlemt i tetnshydtofurane is

completely evaporated at room temperature.

[0058]  N-desmethylclozapine Form E produces a powder X-ray diffraction
pattern with interplanar d-spacings of 12.6, 11.8, 11.0, 7.3, 7.0, 6.7, 6.4, 5.90, 5.60, 5.35,
4,95, 4.62, 4.44, 4.01, 3.94, 3.75, 3.37, and 3.00 (A). Of these the d-spacings of 4.95, 4.62,
4.44, 4.01, 3.94, and 3.75 (A) are particularly characteristic. Of these the d-spacings of
4.95, 4.62, and 4.44 (A) are most characteristic.

[0059]  N-desmethylclozapine Form E is also characterized by a powder X-ray
diffraction pattern with reflections at 7.0, 7.5, 8.0, 12.1, 12.7, 13.3, 13.9, 15.0, 15.8, 16.6,
17.9, 19.2, 20.0, 22.1, 22.6, 23.7, 26.4, and 29.7 °26. Of these reflections at and 17.9, 19.2,
20.0, 22.1, 22.6, and 23.7 °2@ are particularly characteristic. Of these, reflections at 17.9,
19.2, and 20.0 °20 are most characteristic.

[0060] The data from powder X-ray diffraction analysis for N-

desmethylclozapine Form E is given in Table 5, below, and in Figure 5.
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19. 2,

and 20.0 20 are nost characteristic.
data from powder X-ray diffraction analysis for

[ 0060]

The

N-

desnet hyl cl ozapine FormE is given in Table 5, bel ow,

and in Figure 5.
Angl e 029] d-spacings [A]

I nt ens

ity (qualitative)

-16 Table 5: D Spacings for formE

7.0

12.6 vw 7.5 11.8 w 8.0 11.0 vw 12.1 7.3 vw 12.7
7.0 vw 13.3 6.7 vw 13.9 6.4 vw 15.0 5.90 vw 15.8

v 17.9 4.95 s 19.2 4.62 vs 20.0

Leflp f B sl R toimts 2 T 23 3 ve m 264
3.37 w  29.[7 2300730 0aGpicidmi[A] helnpneipafuaslitetivedf | t he
pol ynor ph fiorms7@i scl ¢sed they e, |[crystalidwzation
techni ques [weTT-RmOWN[TT Tjig art; SUCh ag stirring of
a suspensi g \pg%bl:‘ eqUT Ldatl ), preval ration,
re-crystal Iq sat] I" "apoiiz. ot sotvent ke water
sorption rethe deconpps+tpn—ef—soeivrates,—can be
used. D | utled 1\2;'1? ur m‘ ed n’?’bclmn -s i ons
can be used forl¥tystalliz@fion |with orV¥ithout
seedi ng wi tlh_sulx&bl e [nucl @4t i ng| agent sYWTeqnper at ur es
up to 100 ¢ mayldhe applied.2® fofm sol utywns. Cooling
toinitiate cryssgallijzatisoso and| preci pitwati on down to
-100 C and [pr eTRg.&b!l'y [dows 3 -3 C may Re applie
Anor phous gr—r atime sfggting nateri g s can be
used to pr gpar Glfijl gtfrons ¢J62 ve

20.0 4.44 8

22.1 4.01 m

22.6 3.94 m

23.7 3.75 m

26.4 3.37 W

29.7 3.00 w

[0061]

crystallization techniques well known in the art, such as stirring of a suspension (phase

For the preparation of the polymorph forms disclosed here,

equilibration), precipitation, re-crystallisation, evaporation, solvent like water sorption
methods or decomposition of solvates, can be used. Diluted, saturated or super-saturated
solutions can be used for crystallization, with or without seeding with suitable nucleating
agents. Temperatures up to 100 °C may be applied to form solutions. Cooling to initiate
crystallization and precipitation down to ~100 °C and preferably down to -30 °C may be
applied. Amorphous or crystalline starting materials can be used to prepare solutions or
suspensions for the preparationt of more stable forms and to achieve higher concentrations

in the solutions. The processes may be carried out with or without seeding.

Preparation of crystal form A
{0062] In one embodiment N-desmethylclozapine Form A is prepared by

dissolving crystalline or amorphous N-desmethylclozapine in a suitable solvent or solvent
mixture and crystallizing the product by cooling, partial solvent evaporation or addition of

non-solvents. The procedure is preferably carried out under conditions that exclude
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suspensions for the preparation of nore stable forns

and to achi eve higher concentrations in the

sol utions. The processes nmay be carried out with or

‘Wi t hout seeding. Preparation of crystal form A [0062]

I n one enbodi ment N-desnet hyl cl ozapine FormA is

prepared by dissolving crystalline or anorphous

NuheditretonaMots] cordainetiang veithsa hydrlieeMixiinee 9f Form o Py prronohydrate
I Xt e _and. cr L ZI : bing,

it B oA A LS LRRBRE L albVinINAR: Form A can alo

epraateddiytphaseqeilipration dusuitabls sgiverfteasiznybied tenipsditeres. Examples

under, .condjtions .that exclude,. -17 hum dity.to avoi

B RATIR OGS R SE dobie S0t mipd 0 Sastifelad DBl neptane,

repa bk firesHREBHB Faathpke of Suitabld non-sbventp reheadt afe not limited

hum dity or water in_ a sol vené. Form A can al S%V' be d

decpiphaiy Byironseoms el 45 Hsrans SEPtne SYRIPASARS. Mftydeiohexane an

hATHARRT sifcB TR elblyt hRehyl BRETPSAPent @FapdtitloR A4y be achieved under
sofvents 1 nclude, but are not limted to, . . .
etabyina oeingt dry ineregas wirean sush ap apeis slscam et haiffegengyiream. Dissolution

i Xt ] f C i - 3
St 8 9 pon SRl SUhARELBNN® YAVIC or proeray
hipdo 80 A€ot a sleahsohgiohéxahignedaept ane, cycl ohexane,

nmet hyl ohexane an al i phatic_ethers. sugh as . :

t - but );ﬁgq%it h ISQ'PT?gr fjheé%?vé?}t e VBT aL ?%rn ﬁrrlfa‘:’y pgparation  of N

&%E&iﬁ@tﬁﬁdlodiﬁiﬁ@” Forvi@ @UbYIRSolving anyl sylid-stete tfoga snchidirgatie amorphous

such as_an air_streamor a _nitrqgen stream .

OPEs of dt-desmetindglozgaing 4 pis nbéfﬂffﬁl%%ﬂth‘é]&{ﬂil fySupstantially free of water,
i I onbRtih I ¢ i@ SoRbntUbhd/@ ddEheCaOfion-polar anti-solvent to

SYABSIE, Motk ag S ity e

C, until a clear solution is )
aivecapitaeel N-leost]ylapaspine sEumh ds eirncqoling the seligien ftgy cryigllize and
pr 5 C | ¢l ozapi ne Form A by
cﬁrg(%%h?% lﬁg‘ﬁ%r%thg%ﬁﬂﬁﬁﬁﬁ ‘%’or m i ncl udi ng the
anmor pHoast] f dfi sofvehtid peafiesltily bic hliphaté aleohioh suchsagiatCaTsaleohol, an
sol vept, ich is substantjally, fr f S
ot B 1P hepsERd R g i Lo s S S Lenipry o aceic s, or
aRdiliplatt OL0; REbRY suBRbé acfinéembihyopropyl deiopt,t ditthy! ketone or methyl
N- desnet hyl cl ozapi ne Form A, or .cool iﬂﬂyt he.,

[.uti
oot t Y ReansCT PP RGPS PE DL FY ARGy By fecarbon such

FRr Rifen? Qo B8O neeste, iRphALf SdiaRl Yy@pdttdnehat¢i6hexane or
a#cg%]olesuch a’sEa %:I 1G5 a coh%l est gr Ic))f an i

an_
anethitaydlehexarch ox yhi diphaticdetherdsush s HBethwl ethera sty zopyl ether or
al. ers of acetic acid, or an aliphatic C2-C6
Aljﬁ%gﬁlee%zgﬁ'ch as acetone, nethyl propyl ketone, diethyl _
ket ong0@65] et Inydne ambodiment, kiisciosedkledreinds a Prasessolor fhelpagparation of

ti-sqlvent is preferably.an aliphatic hydrocarbon
iﬁltdlﬁsm%éyl 8t4P eerf?rlﬁné?ﬁ%??lysggnt ane, hexane, heptane,
oct gnealissevalgopsItt ahaesntyigidbapiageinot solvent selected from the group
nmet hyl cycl ohexane, or an ali hatig eﬁ her sugc as h
di et hysengtinerot ¥t pyriatpr RPRenehang, Prepaph Phtagg!apd heptane, or
[0065]inh¥ixt9f@o?9@9ﬂfﬂ?d'&ﬁsaﬂ'sﬁl?kﬁied herein is a

process tor the preparation of ) ) _
b) crystallizing N-desmethylclozapine either by cooling, partial evaporation of solvent,

or addition of a non-solvent, wherein said non-solvent is selected from the group
consisting of methyl cyclohexane, heptane and methyl t-butyl ether, or a
combination of cooling, partial evaporation of selvent, and addition of a non-

solvent, and
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N- desnet hyl cl ozapi ne Form A conprising a) dissolving
solid N-desnethylclozapine in a solvent selected from
the group consisting of ethyl acetate, acetonitrile,
et hanol , propanol, butanol and heptane, or in

m xtures of at |least two of said solvents, b)
crystallizing N desnethyl cl ozapi ne either by cooling,
pard)i @ltetvpgéNadesmathglelogaivedrm A end sgubivinigonsidfal solvent.

non-sol vent, erein said -sol.vent is_sel.ec

the of WUl caheramensBr b ARy Emba iE L hfiqn 1T be fom
angd Jeidiypreferdhif YO t&UDPerce byBweighidf thatsolwtionf Dissolution may be
cool i ng, partial evaporation of sol v?nt and .a(ildi ti,on

orrrigd ABIRY heatingheuspeign.upao 69 °¢ pitleloag Sefpkon is formed.

N- des:@%brl ClRZ 8RRk R IR feBiiP thd) EenfiRedtahdadf the mixture to
sol vent. 10066] The concentration o

Nbalgs AR tchid &€ eadpiorepreferablie-190p gt ionBirapartial qvppeFption”tbis meant
g%pﬁﬁg%%o%glgtrlga%# }f(t) %Igdn ﬁ;?rté)jﬁ)b\gaéﬁjﬁ}aem pf’é@érﬁﬂg aﬁfeastt h6 and up to 60

ssol u carried® out eating a
Susge peicent, argl horeGBefGablytat least 3 amdrupgol5Qtweaight ipsreent of the solvent

formed. [0067].By "cool Lng: .it i ant Jlowering th

(08 ARF i | Thn g of pled gon SiTufl Ty el T Pled s anc up o
50" ReiBhieptaR| d - thbret grefordbly BY to PHY Weitht @urep af itieniised solved.
it is nmeant renoving about at |east, 10 ang up %o 70

Rsighel splertanay, begempeddider apuyra A8 pn BisTtgay tla of Botgo

wei ghtoRe Ce'ﬁoﬁnaﬁdmg}?ra@sopB@fp?cfp%MdYbﬁtphh&aléduiﬁQatﬁﬁld il Btirring a

to 50 wei ght percent of the solvent "~ or solvent
rsisspensien ofheolundlidesmethylsditaping o - SBYSHEN©OT nigjvepk TiKtifesesuch as

5 L.qht o
SRR by 00 Pub P uEEERnRE S TOAR 10 fo 30 °C and
godfuatly ISRGSZSd‘t(afolrsaoﬂime smfﬁniﬁmtxe fpggﬁrﬁ@mﬂﬂ@omamg deym A. The

. W O . m
3Bt Ao e S5 8L Eln P BB 3 Mg R gk o 0 0

sisgrensi on of solid N-desnethyl cl ozapi ne in solvents
or solvent m xtures such as heptane/ethyl acetate or
t-butyl nethyl ether at a tenperature of about 10 to

%e@aﬁ%ﬂ Of%,@_{a%ﬁgly 15 to 25 Cfor a tinme sufficient

t orm Se @% cl ozapine Form A, The treatnent

may bd0869pl i du ahethen gspech divlpsephaspiariad pipcess fpoths grepagtion of N-
re pr.eferabl . hours. Preparation of

%%?%ch%g%p%neg?%g%g?nﬁ%mgot her aspect, discl osed .

her g rissslvingpotid @& deshmihyldiezapine pmaablvent ofd Mecipitating the solids at

desnet hyl cl ozapi ne Form B.co I sing a) dissolving

sol i d 2RI IFEPRIPFET g% g’ﬁiaﬁgﬁf’gggw%ﬁ’ \gilént and

pr ey Rt £ Guspb@iciobl slfidalN-degtiithglozipérepiar ahier er fy a mixture of

the addition of water; or
water and a solvent, and

—HT

¢) removing water or the mixture of water and a solvent to dryness, or filtering off N-
desmethylclozapine Form B of and removing residual water or the mixture of
solvent and water.

[0070]  The concentration of N-desmethylclozapine in the solution may be from
5 to 50 and preferably 10 to 40 percent by weight of the solution. Dissolution may be
carried out by heating a suspension up to 60 °C until formation of a clear solution. Prior to
the addition of water, the mixture in step a) is then cooled to ambient temperatures, which

is preferably about 20 to 25 °C. The mixture is then further cooled to about 2 to 15 °C and
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b) stirring a suspension of solid Ndesnethyl cl ozapi ne

in water or in a mxture of water and a solvent, and

c) renoving water or the mixture of water and a

solvent to dryness, or filtering off N

desnet hyl cl ozapi ne Form B of and renovi ng residual

water or the m xture of solvent and water. [0070] The
eumemr sabilo l‘?CChfftef\Hld edddbinyf whtez fop aperiddof thee, foit exainpte for up to

By ngéﬁf{rg@y 9 Q g(i)LH‘f n@ﬁ%’!%n%&%%h g;o he 4 l?pgc‘fl;(‘ﬁlb,e%eferably

Qo BY ah@%{dra referSSlP BE A 1@ Rowp. Tik: t@ﬂp@atﬂli’d in| stégals)may déat about
o a clear solution. Prior to _the ad {on of, wat e

roan Agmpandtyre; ﬁregqr@ﬁy 35) tp 30t KenRewerd @ tSB vgp;:bqnélnsfvater 1s " preferably
% 808t H'abSut r&ﬂ:?] '&,Iﬂlpei'a%ur@ kek1e %ﬁhﬂ/ﬁg FRQn, 2@rf ﬁleﬁ%aé:ﬂow or both.

mxture I'S further cooled to about 2 to
él“ﬂnd samd Siefhods mawby §pplieti br doying the fillrate. he addi ti on of
water for a period of tinme, for exanple for up to 50
and preferably up to 30 hours. The stirring tine of
Fr@praibn ohyrvidet fapn Co 100, preferably up to 50 and

nor e f to 1 The.te eratur

O QP e bl SN T 4 TRELR e plggion o
Bsrth@nydPlofapiddermmal cofnpHisthy eidtolAng sotal Hrdesmemylefoeambé i a polar
carried out at about roomtenperature while a I%/ )gur
welyemirar salva&tympcwé? pndydewly| gapasptngoeid sol Vepeorsselient miXture at room

%%9 ssaglp fe?%reﬁ%ﬁlvgﬁtﬁhﬁﬁué Reahbi E[rﬁtrﬁethyl-lsobutyl ketone
Arati on o

cryStal form C [0071] In another
dSpeaci;s wids dlhesenkcehtatinot] |1‘Isd¢-§n}9ﬂwtcéty@pme in thp golution may be from 3

i §§o§n@tpﬁ% Bl 31tq 26 ?gﬁ%@yﬂf%%ﬂrgp ’Slf’aﬁﬁlé%ag%@léérﬁéc[‘gut under

seducedpressuresaidioe bl eapostiterte aginyl nsttcgwk ﬁo*e\saqzlmsairbf mijrogain.dihe flow

sol vent ,or solvent m tu .00 rature.t

i Hete oKt G5 s 1ed S5 b Bad MOTTEoD o B naid e

nmet hyl -i sobutyl ketone (5:1 to 1:5 v/v). The

concentration of N-desnethylclozapine in the solution
0 al and preferably 5 to 20 percent by

wei ghtigg7By aPGiRfd ONq8RYetREIGAbM CRorRU B UNdREy stBMUGREkr normal
pressure and/or by exposure to a dry inert gas flow :

souditions aidyat ambiengempergiyeessit swnsieble at eevateddemperpturgg g voder dry
@o régn nc{egl(rﬁjggf)%lf' a qllg%sgﬂdcr yg{h g{ %P%Mnéga%onﬁsews Vgter and s

P&aﬂﬁﬁﬂﬁdmtodﬂdz@mthpéclmpmeﬁommery st abl e under

st alE g i e el e Reed FIRRUC) bigkgss b b roparaion

ftN—‘aeﬁﬁbthshlﬂdﬁtpuiehm DOgtehprising Shealthgl Bsdmmht;hlylbllmppe iFerm B to
FormB loses itfs water and, is transfor

NPTBSHETRPF 65 5780 e Lo FPRTEE rRRsTaee HREIErgaly R 40 70 °C. The
% AU tiflL &,Cﬂegﬁﬁgy Defi6ihN thS afd Prepsssts 2 k4 nbike

paration

Preparation of crystal form E
[0074]  In a further aspect, disclosed herein is a process for the preparation of N-

desmethylclozapine Form E comprising dissolution of solid N-desmethylclozapine in an
aliphatic ether and slowly evaporating said solvent or solvent mixture at room temperature
to dryness. A preferred solvent is tetrahydrofurane. The concentration of N-
desmethylclozapine in the solution may be from 3 to 25 and preferably 5 to 20 percent by
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of N-desnet hyl cl ozapi ne Form D conpri sing heating

N- desnet hyl cl ozapine FormB to tenperatures of 35 to

80 C. The treating tenperature is preferably from 40

to 70 C. The exposure tinme to heat may be froml to 5

and preferably 2 to 4 hours. Preparation of crystal

formE [0074] In a further aspect, disclosed herein is
avefght c Eyspdraiiontthey be epedviiomder refuced s eastugangdiop Py prprsure to a
Form E coppri si.n i ssol uti-en Of l i :

ARS8t Vglsgczha%icr%émﬁ%gg% ﬁ%ﬁ?’%‘%&ﬁ dfths inert gas may rangy fom 1 to
eyapdprfdritdy S& 5 sdfmignte. or sol vent mixture at room
tenperature to dryness. A preferred solvent is

t et rahydrof urane. The concentration of N

BReARAMcEl CFARisiiRng N the solution may be from3 to 25
and preferably 5 to 20 percent b -20 wei

Yy . ht . :
Evapof®7Fbn faynper: aspeste dheo presei dhiclosuguretirspioe 8 Jtipgnaceutical
it iQogihlly; | ok, OMRHE Mo @R cipient,
SO IR gl | Sl e i o
fcombinatierothe0f; and Nodesinsitnidlgzaping 6n e6ysillng &), Form B, Form C,
?har ce 0' Conpositions [0075] In another aspect,

RE™ or 85€Rt" i scl osure relates to a phar maceuti cal
conpo$ioTicpn dhepteinai ithasmgrhytiiabl cogipositidly” acfemptoatel eixture of a
carrier, diluent, or.excipient., .or a conbinati .
ERBPREHL of dhe ENeHise R o1t Gl SomRots e pist 3 lipagp g corriers.
Ahe bRERaBsuticAlcBinpositidrofabiliftes AEmEO§tMibn of O ¢ehpdiidd 16 & ddganism.

"phar maceutical_ conposition” refers to.a mxture of a .. .
Pl tRshmiues R aimimsETRg? YneUBe FEst 18 theArtipludme, but not limited

(f‘ﬁ BRI e HiSotioR Y GBro8S, gﬂ_a{‘éﬂ?ﬁ?&{ls 288 ﬁ)?fc'él YifinistEfi6n.  Pharmacentical
pHar meceut cal con}bjo_ ition facilitates admnistration |
ebmpbritias rrp altel be obtained by asrcting compgunilp with il g efedr ganic acids
of ;adm ni stering. ' ' ' ] : s o
St SOt i PITBRAY o Siuplfe ARG, i, acid, phosphoric acd,
asstiesedulfopiar @it etlahesulfoglc taojol] pabluanbsiuliorst neitlj salicylic acid and the
Phar maceutical conpositions can al so be obtai ned by
st | ng conpounds with inorganic or organic acids
such ggo7hy dr amBl tefh Ccaeibst, ddTinds absiemiel adinoursl tHatifadlitates the
acid, nitric acid, phasphoric acid, nethanesul l$l_oni C .
Arqogporationanie 3 AR ABtP goelly . qrolisTRete s F10F SHAEPL cfifethyl sulfoxide
t@Y)! 1sCa 361 il kG- Oféilitaldiethk Sifke of many organic
RBMSRY.isCa Fobtholilnhififed cank %%ﬁp%ﬂlﬁ&h?t ke of ey, o8
tchiepoinds dntp theaeiloer tigsues oEYnP@UNENI nto cel | s or
tissu or e .4 et ' Tk
corrrmi‘?u)? sﬁt [ Iﬁég cacrhgllhecgﬁr.5¥ &z;gsﬁlnfsts Ul#éggFéfll%t%gllp é@\}ﬁ%lutegt %k‘gater that
ofill niusylve tigasingpound np Ditereks aé mell o Istabiligk e hiplogicalduaaive form of

3{1@%%5%@ gﬁaj{iﬂl%glggc? %ngr%d%ro ]gslr a{r%'lﬁ 1-'z"ed %g Ml@e%%s in the art. One

commonty used buffered solution is phosphate buffered saline because it mimics the salt

conditions of human blood. Since buffer salts can control the pH of a solution af low
concentrations, a buffered diluent rarely modifies the biological activity of a compound.
[0079] The term “physiologically acceptable” defines a carrier or diluent that
does not abrogate the biological activity and properties of the compound.
[0080] The pharmaceutical compositions described herein can be administered
to a human patient per se, or in pharmacentical compositions where they are mixed with

other active ingredients, as in combination therapy, or suitable carriers or excipient(s).
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wi || dissolve the conpound of interest as well as

stabilize the biologically active formof the

conmpound. Salts dissolved in buffered solutions are
utilized as diluents in the art. One conmonly used 4
buffered solution is phosphate buffered saline because

it mmcs the salt conditions of human bl ood. Since
Heélirdques dibrt formmeatiomomt] adinintishetipiHo Hhe zowmpdwnds of thetingtanlyapplication

concentratio a buffered diluent. rarel i1 e

R Bobt "hereutey o Taseu iRt Bh s R ifite COF paston
‘PR Y sthedp@hcEloby accept abl e” defines a carrier or

di luent that = does not abrogate the biglogical .

act | vI901hng Steereutesot GHTRHRAiSR RN PT SRR, inflyde oral, rectal,

RRAAREEH! b HtetRMP RFhihis@Mfont §ardntcPf Hdi@ES] Mchifiingd htramuscular,
admnistered to a human.patient per se, 0

phlzutraieast | iosvenoiep osiremestidlanih dectionby 2&r @Qun! a%eérntwﬂtqﬁala direct
%tpa%nt?cglg}ﬂv ﬁlﬁaﬁg{t&géaﬁ Mitinadif of ﬁnﬁ?zg@ﬁx RgbdedRs t her apy,

or sui e carriers’or exclpient -21 Techni ques
for f§o08Q) at i Adterztady,achei mas pdminister e compowsihipouheps] oither than

the instant application. .my.he und in "Rem '
BT S ane to TRl LA Sy B B g renal o
Réxdiat &irka, @fich i déhdD0r siifel] refoaid Advin@lationt @Sirthérmore, one may
adm ni stration may, for, exanple, inclyde ora]I ,. rectal, d
CHBIRIFIETBE ATIE 18,5 Thgetsd CrC A TIPSy LSS AMD Bl dhiapaghe coate
dath & fdsHe-sphedcUtiDelyl Mitkapbsmits 3¥ill be $4tB&bd BN@@USKen up selectively

i ntravenous, intranedullary injections, as well as
ibyttheearBtal , direct intraventricul ar,

intra ki oneal., .4 I : :

o ooBs]O" AR, sl 00 G vy b1
aomphiotucd im @ mapoer thatais Hiself tkhawn, egs by rmeangwi renventippal mixing,
xanpl e, via injection pf th .gdire ' .
SR b, 2Rl BV Bl v

loetBRKhefR6desdeal i on. Furthernore, one may adm nister

the drug in a targeted drug delivery system, for
exanpl34] 1 Pherrieuival EemRRsiHonsifph USE 1 SEqiIABRR Yy fhe prosont

AMehBOHYius Ngay | ROSBAREaM | in REndeatisied efahier 2asing ale@N or more
up selectively by the organ, [0083] The

solagieully axbptellrsesicrs eSS FeIpiRiSs eIk 2ifipsiat Mhiph facilitate
@ce&%&@tﬁyiﬁ% F&xﬁgouh&]s ﬁt&?x@ﬁzﬁﬁﬁ&n@ FhidtScah ibe&lstq BeWRoeutically.
-€.7., means of conventionhal m Xi ng, I ssol vihg,

(rapen fartiution dr degemientakiondhe toateiof adinmigtration Plnseny| «g@f of the well-
ncapsul atin ent r appi Ng. [ letting oces .
CBShbACE BReiga8 e B A BIORSS Sdcrscnd i
Qe 0 g d alRaninitoh’ stibampicestizal Scidnov abdven t hus may be

formul ated in con,ve,ntirgnal manfnﬁr. usi ng one, o m&f?d

physi 694851 c alfioy Biediops thH PEEIERL T %P‘é’%‘lzﬂ%ﬂ?%‘i’%ﬁ’m aled 10 aqueous
3 @tiBAL er@feﬁxfB@t %P’ﬁh&d'tiﬁbéiﬁaﬂly\/\@éxﬁﬁhn"bﬁc bhifdrats@ch as Hanks’s solution,

0

processing e active conmpounds into preparations . .
ingsi'sc smiutinn, (e ghysirdegient exaling dufipr.  For transmucosal administration,

penetrants appropriate to the barrier to be permeated are used in the formulation. Such

penefrants are generally known in the art.

[0086) For oral administration, the compounds can be formulated readily by
combining the active compounds with pharmaceutically acceptable carriers well known in
the art. Such carriers enable the compounds of the invention to be formulated as tablets,

pills, dragees, capsules, liquids, gels, syrups, shuries, suspensions and the like, for oral
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Proper formul ation is dependent upon the route of

adm ni stration chosen. Any of the well- known
techni ques, carriers, and excipients nmay be used as
sui table and as understood in the art; e.g., in

Rem ngton' s Pharmaceuti cal Sciences, above. [0085] For
i njection, the agents of the invention naybe
fmgamdnabsech bﬁti@qlu@cbastrea&dl uPhamnaqeuptaéfme;mkﬂtmns for oral use can be

| ] b| buf f
oo R eF 5% POt TR ORISE! B SPATORFIGR. Sy gion of

mﬁd‘nﬁbn bftforhll R f@S ﬁie ﬂ!dlﬁ[hﬂ Sd?)jkﬂird: OBnd gﬁéﬁaﬁr{g’ilﬂ}ies mixture of
appropriate to t barrier to perneated are used

ey Aaeddng el s EiREES: aquigsw&fietogeW@PaﬁablytSk%%ﬁgee cores,
| dhithtie %EﬁnenEso%Gln Eﬁflclﬂ&alﬁlleﬁn%uﬂh%rﬁéﬁ@ Ninchifg lactose, sucrose,
conpounds“can be fornul at ed readi | combi ni ng the

apannitel, @@rﬁpﬂuﬁqhscelwlpbﬁ ptﬁamﬁﬁfmmuph &F4 %)raﬁzcé@pbamaeze starch, wheat

I er kn n e S e
tsrg[:alé‘:'hconr%gunaaI ChOf %V%Jéd [ ?ltfa/‘té:ﬂ‘t |%’fl éninb g&ﬁf #LEJ{; édgll[ﬂ‘%%'lf1 cellulose,
tk@ﬂfo&yprppylmetﬂyﬂ}pelﬂﬂcmg,ees odpsul es, c&rb@pwm&hyl@élhbse and/or

R e T 3P R b E phStnad B 85, cuch as the

P&%ﬂﬁﬁ&y o1GohyPhRRAdSd, Qps, H0ilgRicdacidiSE aGalb tieeof such as sodium
obt ai ned by m Xing one or nore solid excipient with

{f#iceut i cal conbination of the inventi on,
opt i Ongddy g 9 éengortabgrer Frovabd REmMwiableCooaiid, For this purpose,
processing the mxture granul es, after addi
senteabhied augar [splutiprssmay 1156 whed, whigh may optienally waﬂgmes%n ghebic, tale,
S e
&r@%gnsg %glbr(gladogg cgcltﬁ gg Eel %b%e%ﬁ&fe lgc(r: oaélleﬂ&r gigaﬁdgg Hioﬂfd'e lacquer
rmmmbhs) land mltablardnganml solmamlslou k(dsmt pmapa:saﬂyeamffmmhgms}ts may be

Ffjgfl%ff Eﬂftl)ea?%er{aég ngi?gtegrc%g%% of glgilglrﬁ[a %{c?o%{ :]i?(; |ech§:rtac?cer€zhe' different
C&Hbﬂ{aa&%,ofabﬁwm@mp&ds@t hyl - cel | ul ose, sod| um

car boxxrret hyl cel | ul ose, and/ qr Q| vi n I py don

(PVP) [0488] 4 Fthagpacepfics] afe@gﬁa«eqsnﬁ f;;ir Iy dpflngle push-fit

deﬁé'h[léésmat(fé%f g@faﬁﬁ Sis etk do R QXM Béﬂsul@é’ =84 begdgin @Q%rplastlclzer
or"alginic acid or a salt thereof "'such as sodi um

aucfh nagleycelpb@s Farbitylagehe meh-&s capsalep caw cersein\the potive ingredients in
a%mtl ﬁfﬁﬁér%g& as ﬁ%!toste mlgdeQ%uBff %? starcﬁﬁ%nﬁ rrl\?(frﬁ:gnts such as talc
sugar so I'ons  may tiona

O mh g esig rs‘tea:raedaam:l, optadnelly, s‘pmbilgzwmsnﬁ:h squy czrprsilllesj Cﬂnreactlve compounds

AL ROkl oPRLIEYLe05 hko, S0HL B LB ks puat, o

SlQich?ﬁél?etHj?le@ng‘!/@dli M ¥ddHi@s stablieat lﬂﬁef}sbd)iddﬁﬂ gehfsmulations for
ded to the tablets or dragee coafings for

|Q§é1r%1¥mm8%ﬂt’i°6 R bioineloaness RRPIs &OrRY aifaAsiTaton.

combi Rgggopns ]1‘?)({1' bAEdal YEnnRARRIED %e@@ﬁ%&xﬁ&@%]take the form of tablets
Phar maceuti cal preparations which can be uséd orally

i ardoagages forshnldted in wamﬂb@nmm@ of gelatin, as well as
;lofats 110 Eﬁied FARGH ?gctmﬁﬁﬁjﬁy ﬂlfhalg&émﬁttﬂerkoﬁﬂ)guﬁds for use according to the
present invention are conveniently delivered in the form of an aerosol spray presentation

from pressurized packs or a nebulizer, with the use of a suitable propellant, e.g.,
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon
dioxide or other suitable gas. In the case of a pressurized aerosol the dosage unit may be

determined by providing a valve to deliver a metered amount. Capsules and cartridges of,
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such as glycerol or sorbitol. The push-fit capsul es

can contain the active ingredients in admxture with
filler such as lactose, binders such as starches,

and/or lubricants such as talc or nmagnesi um stearate

and, optionally, stabilizers. In soft capsules, the

active conpounds may be dissolved or suspended in

8! Q! tg@f@hﬁ fdrivgdlindsn, mliztl&har at&uffhtdryna'yl Hedfprnhiilaped dorpaniaf fipewder mix

i qui d polye | ene col s dditio

of @BPPW@F@ 2pd & SYEblaRpRE! T%SP S‘%‘%ha G6° BRATFY,  oral

adm njgabijat | qe %Bﬂ%bﬂld@emh)n b8 OBAMEses Ubt phlileftefL radﬁhlﬁk’tratlon by

adm ni stration. 89] For buccal .adm nistration

mm@gg,l ¢.4.0h% bpky enteh on GoR BRI QU BHiopDRE S H@@vgm may
0 ith an

LETLALET, b, SEUP R 3) TSitis LERPBMERR connr, »
adxir:dr;ﬂesegfatme t fibe cpmpesiivns rrrmyetnkq oweh fpranscamnsepangions, yolutions or

F‘PBtﬂog‘% 38 S(IE}PY tglg %@%é%qlg] ofucﬁn %1({) %?a?zco%%ﬁyfglﬁﬁlﬁﬁte 2 éngsp such as

@@mﬁ@bﬁbmﬁm@&h&mﬂdwpeﬁn@ agentdi chl or odi f | uor omst hane,
trichl orofl uoronet han di chl or ot trafluor . .
car bolP7%} ox%@“ﬁ‘f’e‘lﬁ]{oﬁe R ERT éaB R mga%ofn include

AqR0RS SHNieRS FetRes attiveheofpsage i nwtatefﬁ&)lulﬁle form Additionally,
determ ned by providing a valve to deliver a

amgmwonscmfpﬁm RIVE PRPIIPRHRGS @@ésbeopreparﬁésasea@’mpr&éq aﬁy rinjection
elifhs! @uﬁﬁblé \Ag@h‘?ﬁc é&ﬁveh?&%ﬂfv%ﬁl@feg’ IncltRy¥ fQ@y (f)l%réﬁb'il a4 &dame oil,

ontarning a he conpound a
Stl symltdtle f@ttwwsi etters,csusluahethy dleats @s@gbacelséea; @HIPOF@U@HAQUCOUS
he .conpounds may be f r.
TR R RaT e CoghBh el YniflfEPEE Ane, yiscasity of the
Qiisperiuitinl, Btk sloﬂﬁlﬂs¢aﬂcﬁnxyﬁethﬂhd:®hlloeﬂ$ofm1 |0mjdex:ttano rOptapally, the

be presented in unit dqgsa S

SRR D80 SORPRHURLS Sap iAot Sistsarith BB B pghbily of
TR oaHBRRRIth hIRS foFale ﬁra;kg@atﬁ)ﬂ@h hfgﬁny'@n&ﬁm’éw& BelOBOIRNS,
solutions or enulsions in Qily %ﬂueous vehi cl e

and niBP98bnt Ailterragvely élﬁeora?t“&’gé’t‘ﬁ@dl cHaggbe n POWS@T form for
S %B%h Sdufik 'vgqlag eagn%eﬂe S RA Bi\GatdIBAbR use.

092 har maceut1 c ornul ations for parentera
adni ni{G94ht i dieicampoetds mm{wé@u‘@ Honuleied g r@ﬂaltcﬁmposmons such as

activ n_wat

SO FRTRPAA hgll 5. AL 0 ol s o
aa&mﬂm&m&k&ﬂmrgymmnkectlon suspen5|ons Sui t abl e

l'i pophilic sqlvents aor i cl Iud att

such &@ 93kbsa ﬂgﬁﬁtﬂm i3 rtﬁgg Z‘}%‘I {1§ L prey Oeus é1$.ht=: compounds
Mhalﬁ)sb@tﬁhﬂula%@ﬁd & dopotipré@tatienr lSilGIi oy adtingfeanmstions may be
Agueous injection su:gen5|ons may contgln substancgﬁw)orby

wmitsterad rtéfageplﬂwétmm bﬁwpléfsum@an@@ﬂ B s riAmussy
gﬁ‘traﬁx‘ﬂﬂbﬁiﬁ? '&ﬁéclﬁeﬁ( {lfoﬁﬁlakﬂﬂlﬁstﬁe QbR maPbe formulated with

xtran suspensi on may al so contain
su:tattﬂmpcdym]acboﬂ hszlewréwbm nw@ms's(fmxemwler% 128 £wilsigrein an acceptable

r??li B‘é}ogte?(}o(}i’?n%? tfﬁ% Cro.els g A ?e! ée%w ﬁx?er fog Example, as a sparingly
soluble salt.
[0096] A pharmaceutical carrier for the hydrophobic compounds of the

invention is a cosolvent system comprising benzyl alcohol, a nonpolar surfactant, a water-
miscible organic polymer, and an agueous phase. A common cosolvent system used is the

VPD co-solvent system, which is a solution of 3% w/v benzyl alcohol, 8% w/v of the
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[0093] Alternatively, the active ingredient may be in

powder formfor constitution with a suitable vehicle,

e.g., sterile pyrogen-free water, before use. [0094]

The conpounds may al so be formulated in rectal

conpositions such as suppositories or retention

enemas, e.dg., containing conventional suppository

km:a asancfctast Pcdmdatek)mTtAeanMS%tvﬁe mob'bﬂnabnc g@bysol 300, made up to

a hon t e.fornmul ations
g‘\P?JoH’sF‘iF R R QS Paob R HeF Eerplfdy syger may b
d@ﬁ@d fneidaaBlyl Gvithobl Cdestrenige aitd | sotnbiliy rTUllcht ﬂo@i&ﬁy melyaracteristics.
he adm nistered by inplantation (for ex

Jirhermone s idgnigy the Consolvent cppRPReRff nw%e Vatied: for example, other

1% L SE %ﬁ%ﬁﬂoldr%ﬁﬁ&hﬁﬁ‘ -mANYS usédinst¥ang! BOLYBORBATE 80™; the
conpounds be formulated with _suitable polyneric

drachign siape6 mo@eﬁwﬂe@mg&mﬂ (rrfaarbee%awﬁ; ethgs bipgorapglible gplymers may

rg%“ ng?%y‘%&ﬁ%l eglﬁé#? veo v@;)’"%?sgr %2'&21&%(?12] ngrgd g&th&s sugars or

qmﬁmmm@hyhssmMMwmﬂﬁaﬁtdaﬁﬂG@6] A phar maceuti cal

carrl h bi onpounds
i nvent {'Q?fﬂ? fgl?%% gleggig Very sysiems gclgrnltx 0 hob ¢ pharmaceutical
oeHBMds Bay 68 @ﬁipﬁfye@uﬂflmbmei anda emnalsivhs ard ﬁ/ell ﬂ:lnewn examples of

organi c polynmer, and an a 0 ase. ., A conmp
STy Srclsy e don WP HROb Gy S, prEye sgjpents such as
Vﬁ?ﬂn@t!ﬂylsﬁf@n&%lbﬂ 2 velempibyed, Vallﬁ&?ny sudllse &k codt %F\Wrdater toxicity.

- nonpol ar sur f act ant | ysorbate 8Q0TM and
afs@@lwllaﬂbﬁy @mnywméé myiyyheodelizered uspge yptaingd-relense stsrp, such as

r Edrt@iRe Yhe therapeutic agent.
ﬁ@ P‘%} ?é lésm()i\n%{}ﬂb@d} a?llslgg’ @%%gsloder abl'y v&: th ef)agteu 1 agen
d‘ém*tms;yustgmd—sﬂ@sﬁ oigickinls yhazn bemﬂstaﬁhslged and are well known by those

csgq'gegpe | 5t I %ng#rgélgaes%mr %les ma Id%f dhlt ono{qeslh&lemlcal nature,

varil
atlsde the @(Wh]!idil?miﬁ fdry fe@npekanp Sd.hb‘f@dﬂaldh}% rﬂqpehéng sadhe chemical

I nst ead 80 fraction si

ﬁ@W%taHS'/ItE?] évqgwe@ st;\gly ﬁartpaap culE (E7E°E oaééﬁlﬁa%l. Hfegegies for
%B%ﬁ%@zﬁaﬂ%ﬁonﬁﬁ?h@&ﬁpl@?&dyet hyl ene glycol, e.g.,
ponV|néﬁ%pyrro I done; and ot her sugars or

pol ysd08hr i oMgnm@thg aeEPqURgY wsef 4 the Phptssenticpkysgybinations of the
ﬁh{re%rhgﬁtﬁ Q}Jﬂfe{i qel Ed\t'se rﬁﬂiéﬁ&%ﬁﬁeﬁti@éﬂ)h%frﬂgmg" Sounterions.

arnaceu conpoun de may enpl oye 0Sones
ai?h}irramemmaﬁm s:ompetﬂvle | skltsk mayrbee foampd egthofmany] @mdv,emyludmg but npot

o & oot Sitir Reue ity RIS P o iR b Sy end

bigore plubieas agadolh 6ﬂ@ﬂ16ﬂ{5i’dﬁhic)€;ohfhmﬁ tiemcns theca:brrgapemﬂmg free acid or
tOXI%%% Addi tionally, the conpounds nay be
&d using a sustained-rel ease system such as

sem pgpgmbl epiiBhidetical @bmpeMitichs WHAHIP hbise iRChy BRsént invention
cont al ni ng the ther ageutl Cc.ag ent. Vari ous

sinelvdg mpqsxénoewéerﬁé eGP snaﬁ%fb@tﬂo@é [FoRi3ingd i1 ¥hargowH glfective to
AcficVE ktL 115&8‘@@ pﬁ%oéeh O¥ibre specifically, a therapeutically effective amount means

an amount of compound effective to prevent, alleviate or ameliorate symptoms of disease
or prolong the survival of the subject being treated. Determination of a therapeutically
effective amount is well within the capability of those skilled in the art, especially in light

of the detailed disclosure provided herein.
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skilled in the art. Sustained-rel ease capsul es nay,
dependi ng on their chem cal nature, release the

conmpounds for a few weeks up to over 100 days.

Dependi ng on the chem cal nature and the bi ol ogi ca
stability of the therapeutic reagent, additiona

strategies for protein stabilization nay be enpl oyed.

[ 0098]o1bBNy Qhet dx@ctc Gifpolatioss, tomed of radirivdstration and dosage for the

pharnaceutlcal conbi n ons of .the. invention € . .
prEvERcalscmopdo oh UivBresrat dtierion P3P B o pive e individual
? 1§f '119%“1 oPhas RAEAHTs Eadlditonc o(gat &bl Figgl &saimap7hiein “The
ormed with many acids, including but not imted to
Wﬁmﬂpﬁﬁﬂc&%@ﬁ Uhqrapeutigsas Ch, 1 Paddi dyPically.qhp dose range of the

ggmnﬁlugﬁﬁﬂis%r cﬂocthes?al st LANGk ERrP ShotiW. £ 16 ng'@lnﬁg/kg of the

gueous or ot er protoni ¢ solvents than are the
.pmeme’s poqhgdwmghtf r"Jag da@agd mRy belrasingld orony 2 s[eggg@;l] two or more given in

t
&}eeclégn%%e ﬂbeg%]i IP%W 3 ﬂ a.% Es?fgeédesd;u;a{)tg? k)iﬁ'befﬁlgr%%ﬁ I}%II ahﬁost all of the
aﬁdciﬁtﬁcohﬂjf@nﬁdi;l edtisnal e thmprb@nnﬁsblmsmrea humnmdmﬂages for treatment of at

effective to chieve its, i ded ose

Sepscronecantifon Biveerapuaiendh [TFoS0p 2 BRRasmulht pisssphnventon
A1 3P Yse RhmE %wgbm Gr %ﬁ@@é kh4€ afeObdtiwestestiout 8116 uhd5080%, more
or aneliorate synp sease or_.prolong the

preferpbiz| bebﬂreepwévogh%fj% ecnd k?ép ﬁ:gofi the stehlisheg AR (fiopaegn Where no
?ijlgn (4 Hg Lgsfaﬁﬁéhk% asCH AP % L€ cARDYP tne\'»vﬁy di@t!olveféﬂ tﬂl‘l‘aﬁnaceutlcal

ne capa |ty (0] ose S led in the art, EgCIa
icompowgids, a efitablechudenaiobagd cdné:@h@@mtb fiomobPehers =y E4lpes, or other

éﬁ}?ﬁo ?ﬁliii? P{%lP?s engﬁc? %rt mf ) c# Slxt o é’tl?cﬁése ad ualltﬁecaP/ toxicity studies

0sAge’ or "t e ar maceu
@@ﬂﬁﬁﬁmﬁummﬁmﬁﬁamhehpresent |nvent|on can be chosen by

theindl |dua cian ,n view.of. the. patient's .
condi 1 ] ( & 10@;2%‘316 cEpch élf)sa@f’ vgﬁ,bfél?genmraﬁg PR &rug—by-dmg basis,
E’.Itf'ﬁ:[o@?&a@éso gérﬁ@keﬂ%ﬂﬁﬁﬁldﬁﬁ r@ﬁﬁﬁl@ﬁﬂéﬁb@@e cafBe nladp. The daily dosage
Typically, the dose range of the n203|t|

AREH0AN &r@n@dukt SUPRR PHENE BIRY bEolRT BW rﬁ“éﬁ@tf{g’s?) ofbgtyeen 0.1 mg
:599 9%@9%@ e% iR dienP ?I’éf&%ly%emgﬁ( 14ES Gk 250The, £9528€200 mg or

e one Oor a seriles two or nore given
|an mﬂr&vencwm@eutemeoumenrcntrmseuldrawe 0§§a¢hsma@ét?§’abween 0.01 mg

i1 B8 e Bhosteril Bty o13he M B nelbe, Dho g GHREM irefodiont of

thes prese closur e, “himan
dﬁ&ﬂ@ﬁﬁa&eﬁﬁcﬂ bﬁﬁpdmnms of thatpresbtdstensomer mpheaimlacemncaibr\wceptable

Db T e S5 E5B0 56 e o

tcﬁ?t ABLRaRRIYVEE RomBeditiornd. cEdh @ nfe B mayTos @.dmﬁﬁﬂéred aplcyntinuous
ween about 25% and 250% of t he_ establi shed human

dezavgeous\masien eleralyea adiosagkeach inggedagnt B e A00 W reF fpy. Thus,
2@6%&3%&?@?%0@% lﬂ}e%ay aﬁhﬁngsﬁ"éfg%rg gf g&ggﬁ%gﬁ{ﬂn&g Fyé)mally be in the
frange IHDR60@ mg| D3 thevtatabidaly d@sagstbbr@ﬁren@pqé edpinigration willjggically be
der Vl;%q%{ {)yp% tflg%v et ré%ut%ly' ille &M}?oui&ygrh?ﬁe aifinfitild fob gqaenod of

contmuous therapy, for example for a week or more, or for months or years.

[0102] Dosage amount and interval may be adjusted individually to provide
plasma levels of the active moiety which are sufficient to maintain the modulating effects,
or minimal effective concentration (MEC). The MEC will vary for each compound but can

be estimated from in vitro data. Dosages necessary fo achieve the MEC will depend on
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and efficacy studies in animals. [0101] Although the

exact dosage will be determ ned on a drug-by-drug

basis, in nbst cases, sone generalizations regarding

t he dosage can be nmade. The daily dosage reginen for

an adult human patient may be, for exanple, an ora

dose of between 0.1 ng and 500 rug of each

Vil ehiracteistiteamiabyte béhdmiaistritiony Hovebvat BT aseayy.or Bioassays
to 200 r an intravenous, subcutaneous, or
icﬁ%?%%gg%&é?mﬂ%?s@a%‘?a QREHURPedi ent bet ween 0.01 ny

and 19f08P. WSRhsr ahlewahetnenld. betetnshied mginge MEC value.
1 to 40 ng of each ingredient of the pharnaceut.ica

Clompositippsoploult be REMPPEETEH UsIngy AegigRn gyhich mainiains Blasma levels
. Ahhe pre@lablyt ier@af300806 ehd el preferabl

%Eg{e@‘g?rﬂ%%%@]aisde{?@t%%gﬁf:orrpo’girti gn ybei ng adm ni stered p1:re d

betwbet 60R96%per day. Alternatively the conpositions of

the in ion may. b ' ' .
e r o JU03ls T R 4 1AL WHBloERESh, BY il DR the effctive Loca
gﬁﬂ{eﬁﬁzt&mtofm drag ﬂﬁ?nﬂ@ep@l{&ted ayplg.ﬁ’lna,l@:}ncennhﬁo@.ot al y

ai osage oral adm nistration, ach ingredien
w11 (BREET esehoti Ao 4R 60 0 s T Spr S depondent

LAt@L sHFbéYbSRS B YonPRE %ﬁlg@d't@ wéidhe, Miestdvarityost the lafffliction, the
typicall'y be 1n the range 0.1 to 400 ng. Suitably the
compeLafadministratipeand gheilvdestcat dhs BiesEOREMbRECER

cont h@%ﬁ t hﬁfe%gogiﬁlinseﬂﬁ%ﬂﬁf Bedir@l, B2 MYRQHicRlin bRk of'dispenser

for or year 0102]" Dosage anount and interval ,
rieyich evhitlj st enitain divevorduere upit dosage durimgeconigining e [aebivs| iggredient.

th ti i et ' £ iG] i :
e B R B UL (L0340 SRR T pck
oot 4 byt S T
@@5@9@5 n?‘?é(caé%os'é‘i' 90(:9511351'5 Wik 8 ﬂcétwﬁ/éésoﬁa}/qd % ?he Sntainer in form

end on
bt Wydhabovehatearl eigehdy ¢epuitidlgr thet Matifacture, use, or sale of

adm ni stration, However, HPLC assays qr bioassay can
rhanersguiicelsdehishricHee 51 HEFRVE Oh @EP%Y%&Y&ﬁg :ag‘f"ﬁl(ﬁ’z]ﬂle fo%m o the
[&ﬁ%‘%‘? hh%%& BF\?étém&ﬁIhdﬁjﬁ&ré%n.d 8L & HB08 FortksdamBleMERY be the labeling
value. S'Ss

npositio houl d be admi nistered usjng a
rapgioved byhitehUrfhi Fdodi asl Piregs dednpinig@sion £t oprescripOVcgues, or the

for 10-:90% of the tipe r.ef er . - 909 . .
o SR 5 P . P AB B 3 o
| fagdklated mh i SdnigkibeNplarmaebibet icersiet playkaso bagrepared, placed in an
ef fect,ive | ocal eptration of. the.d . not be
rAPPEPEatecaMBINgS ﬁﬁcf @Eﬁe@fw ?fﬁ%ﬁ"sﬁ‘. °f[aﬁf6’éﬁa¥‘“‘%%89§ﬁ%nt of
conpogphid7An affd Bindiufr 6 ciMktl forafs 60 W-d@meligldienpine esnbstantially

on the subject being treated, on the suybject.s weight, .
t depengds\asy tpry of fforprandatign fapd Sesiesd dosages dﬁﬁﬁé‘é wfstratlong time periods.

Sﬂ? Bttt B %ﬁ}g@?ﬂqﬂ%ﬂ HAIFERbM A 1 fcm)orhiﬁ SRéfeRbRGrom 0.5 to 300

SI Cl an. e conpositions may, desi red, be
pngsedhede prefaabdpfkmdrtodi08 penser

[0108] Oral formulations may be solid formulations such as capsules, tablets,

pills and troches, or liquid formulations such as aqueous suspensions, elixirs and syrups.
Solid and liquid formulations encompass also incorporation of crystal forms of N-
desmethylclozapine according to the invention into liquid or solid food. Liquids also

encompass solutions of N-desmethylclozapine for parenteral applications such as infusion

or injection.
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devi ce which may contain one or nore unit dosage forns
containing the active ingredient. The pack may for

exanpl e conprise nmetal or plastic foil, such as a

bl i ster pack. The pack or dispenser device 'may be
acconpani ed by instructions for adm nistration. The

pack or dispenser may al so be acconpanied with a

not i c40H®$oci Hicectystalt fmrmPEcmdmgatbrthe 11i1\renﬁmt may be directly used as

R I TN T R —

neddtiee with 6@éd lﬁﬁlhh&’@u@cfal@@ﬁﬁdpmle ﬁﬁreﬂfbﬁtsageﬂfmmﬁﬁ thehé@mponents
formaf the. drug. for human or yveterin

afonnerlinsh, dkide iy gud dhery @Pm&)?é?ﬁb‘feé cqmppsefbior sgample from
lraRes] 8 gk CdRthriNink ish1dk %111.4: QOEbRR op‘sltk’%end or dissolve them in

Adn1n|strat|on for prescription drugs,
@ppweeev@d sypeepians, olixdieend sauph @ﬁ@gﬁﬁ@astbﬁrmh@ gferecompression to
qﬁ god of the invention fornulated in a conpatible
ar ceutlcal carrier may al so be prepared, placed in
an  appriopr i &ﬂmlmmtaiaﬁr ecceptabllelivgredients fxwrwelt bm:twmfw the various

f ndi ond 0 1071, The.,amount
TRt iRy R ol Braalt Bt R TRt BF syt potymers,
agpigids, mrbribmg @ffaét&ﬁt&uév@detemhgaﬂﬂ fdewirieg agaseo@ating materials,
during . adm ni stration tjne The anount .in an

SRR SHE Hcleags, (TRE @tqureblebeg%& apfiQuidanigAng cariers

fi5:00 Qartouk PordRBatioNBypegnd nore preferably from1 to 100
[0108] Oral formulations may be solid formul ations

s”!di:h 48113} ps Jixamples £bt binders apsi gyos teaaerantho evpsin, sigreh, gelatme and
f 0 <O,
L Sl IS, MASDUS SHBREIORE deghocic i
eligbarp gtz okl wdyalkbd@rergbycatm aoﬁ/ooﬁhphla’glshﬁirox@ pmbov_q,ﬂlc Micids; homo- or
%Sa)réfygn%ckes 02%1? a}bf%g%lzgfcco IPgl ltleoﬁhtalrr]n?nels‘é,ﬂa\élo r(r)f) gséhahg bfino carboxylic
&Gidbl;t b@fb%p@fdlﬂ& ﬁﬁl?éméﬂm]!ﬁim‘%am Iﬁtﬂ’yﬁlérs pﬁyaﬂlty&ﬁ@ds polyorthoesters,
IOﬂS cn as, | Nt usj.on
[P@Em% ﬁg@ polycarpiesc %}ngwfl ay?lﬁ\pg}m%mﬂwe linear,
beardhée 6t bdbsdtmReh. TpeciROWH ?léirhﬁrw-éﬁeolﬂlﬁﬁélﬂ C%(ﬁ?—lactlc acid, and

ranules suspensi ons or sol utions It m

(P@Hfb‘il hiagtide/ PyelerOthpn xapplee for pRlymeETEa watemsplyble polymers such as
SEEERAI e 0  B SPTRPRir 06 py

lé@ ambﬂnp@eyla]kglatedxmmacwlﬁmdm, My—dlalﬂic goiflt and esters or -
%ﬂg%e n efg?f 3)| %ﬁﬂgn?ﬂém :dﬁets%i‘s 81" lmﬁgjdgsf fe%% h;gcﬁ% vilk lalcohol und

carriers tor sus

ekt drS-cihad thatesfpfolySimlinidgmoRpyolpeimipiniotidon funé rnatura1 polymers
g@gpre55|on to formpills. [01101 Pharnmaceutically

SR{OSEte i ngredients are well known for the various

t ypes [@ff12f Or Myasipic8 RordREpT¥RN anepHo%ha@é 300H 8 dRialSIeK Bhosphate.

such as natural or synthetic polyners, excipients,

| ubri d&BE, Jixamales &rlsbricanis rcamivre o spnthetioyelss fefsgwaxes, or fatty
0RGLRs 1&%@@&%&%&@' S

[0114] Surfactants may be anionic, anionic, amphoteric or neutral. Examples
for surfactants are lecithin, phospholipids, octyl sulfate, decyl sulfate, dodecyl sulfate,
tetradecyl sulfate, hexadecyl sulfate and octadecyl sulfate, Na oleate or Na caprate, 1-
acylaminoethane-2-sulfonic acids, such as l-octanoylaminoethane-2-sulfonic acid, 1-

decanoylaminoethane-2-sulfonic acid, 1-dodecanoylaminoethane-2-sulfonic acid, 1-
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preservatives, dyes, thickeners, adjuvants,

antim crobial agents, antioxidants and carriers for

the various fornulation types. [0111] Exanples for

bi nders are gum tragacanth, acacia, starch, gelatine,

and biol ogi cal degradabl e polynmers such as hono- or

co- pol yesters of dicarboxylic acids, alkylene
gbthleéasloylmhmaﬂhkud B faglicy coids thdadccaabylphmbbrbane-z -sulfonic acid,

@ﬁgr o %ﬁé}ﬁg&%&g& Ci{?ﬁ@ﬁgcoag?daﬁ?%tggroclécﬁ %1?1 g%auro&eoxychohc

abidPhAlel fcidTaf® tRaF REXY | dueh RCEHI%C £, I @HROEIDIIOTacid and sodium
pol yest er - pol yam de- co- pol yners, pol yanh dri degs,

rﬁéﬂwrﬂt‘ﬁ@ﬁeé@@\a@ capysi GRRIEIh B e SRAT BIchEardbimadagy! sulpbate,
-EQcﬁuEh O{:jé?%r o gg:?r flahle pRIYMRES MY Rl n%ctylsulfosuccmate

branc i nked. Specific exanples are
p,‘gtqymgd:ogrgpylbqtam@ aetl lapoiihetding fity adedhgls. ehpdesterols, glycerol mono- or -

de/ gl ycol | Ot her I 0 Imitat d

%ﬁtfsyf"ﬁ%?’s 8110 eI?O s%?ub Zeaﬁeo a)?‘rﬁrefgfyé?élghﬁggg or -dipalmitate, an

@ﬁh&@%ﬁﬁ&&ﬁdﬁm&ﬂa(p onoxaetherne polyoxapropylene

and pol ymer er eof 0 ryl am des an

e oXGS) Ry iPBaTes oy atresteattibc et afs, AP o Hidpsp, actose or
ters or - am des thereof, poly acrylic acid and

esters or -am des thereof, poly-vinylalcohal

est er $0130] - etHxarples Hay gé‘founﬁgwggrg;* A PSPPEEERE é)r} of wintergreen or
Qﬁlltyﬂa‘(zbﬁ‘rwhr%’ﬁﬁ ' fofmeBRth Rl ur al pol ymers | like

tosan an‘pl es for excipients are
phosplieklgs s Uidampiesdiot abetingmmpgieoiglshae egelatiig] v3¥. shellac, sugar or

%@gﬁca Ol u&?%’ﬁefgts are natural or synthetic oils,
; X S, Or

acid salts |ike nmagnesium _
st ear §0HE8] [ OMpﬁsrfbaptmvxlvmyrebaethmh empropylpmalens.csorbic acid,

eri anples for surfactants are
@?%%fﬁ?o%ﬁ@é’gﬂﬁfﬁ’w&%%octy| sul fate, decyl sulfate,
dodecxbllsyl f atx@mplds For adflRamh a%Uftdaineess. hexadecyl
sul fate and oqctadecyl sulfate, Na ol eate or

capr af®120) - Fexpmalesge tiHekracs 2 APYHTC BRLyTHes: Gifyfeids and futy
(J:Fcﬁcstaﬁ@ |e’§ﬁ}%ﬁtfmcc%oﬁ;lﬂ fonic acid, 1-

ecanoyl am noet hane- 2-sul foni ¢ aci d,
1- dodd@Raby| rampéasHanantixidants o vitageing such as pigpmin A, vitamin C,

tetradecan aci d

1- tﬁlé&nd]gecg\ﬁ%%} Q%%ett{ﬁﬁg]ane %@ fié?ﬂinfsc aci d and

1 oct goleein oyE}ampiHsefdnah@mQ suidrorare veasérd, aleohdls such as ethanol,
ur o¢ hoI| aci urodeo il
Ao poedh peb o e 4t ot offe Bxamples for

ASRX ¥ahers iafe talke] dayg AdcrsOgbtdiine Gdlyatoze,lica) semiraand thelike.

caprate or sodi um | aur at e, sodiumoleate, s

| aur y|[ 3 phaTl@ for@@aﬁlwc&g{(%tpg g’lﬂhﬁ Hg*{fgltl@g @pafya%‘i% contain isotonic
&1 ds saggf%%%%mr dbh ¥hehd osucci nat e,

o ro et al ne and | auryl betai ne, fatty
aI cohdﬂls?A] chdfl@gh}@]rajt Forrg |Byn@]y'@|lsorh9n@rm@]|ated as effervescent tablet or

rﬁ? dela %v%gc% dh ?é%g{e% aﬁrgcﬂ.\%auso 1T gﬁ@énsz)glﬁg git%ﬁgxrﬁ%%lunon
[0125] A syrup or elixir may contam the polymorph of the invention, sucrose or
fructose as sweetening agent a preservative like methylparaben, a dye and a flavouring
agent.
[0126] Slow release formulations may also be prepared from the polymorph

disclosed herein in order to achieve a controlled release of the active agent in contact with
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[0115] Exanples for sweetening agents are sucrose,

fructose, lactose or aspartam [0116] Exanples for
flavouring agents are peppernmnt, oil of w ntergreen

or fruit flavours |like cherry or orange flavour.

[01171 Exanples for coating materials are gel atine,

wax, shellac, sugar or biological degradable

D.Iiﬂ Wﬁ}f ﬂuldE Gl 118 gistaniplestind aractpmad éo padvidees sabstantiel bydstant and

Srb sl BE B S0y oeent e Tae b aLpipgre. JhR SONRT Prip BB bmbeaded
fﬁla%@ﬁﬁﬁ%e ih @%%mk e% afbﬂfloglbﬁl @Kgﬂa&:ﬂﬁe ?619mer a water-soluble

synthetic polyners, fatty acids and fatty acid salts

s P SIENE ofhtofly 2nd BRI Slf}ltiii?murfmaw?ﬂ Rrebqdgfag can mean in
gﬁh& b&ﬁéﬂ%@ Fedtht Vﬁ gfrﬁlfg& Epamq& 1A% n{Atid BF Polfmend| (tl‘é}ﬁ}dﬂed release

tamn veget abl e extracts or
cfoﬂmlat{omzezq afspapiphiged fthnough go¢apsdatian of @S@p@e@vamao—partwles or

alc er ,
R St A R il
Exanpl@e7f or Thealrysthl damts &f thisaineerttiah are albcayaseﬁﬂ for administering a
m crocrystalline cellulose, silica

PRGOS g G GG S BbRHT A PO £ RarDinaton therepy can
ibaVaRtddOdut TR Ynsiab S#? 168N bid FurihS O tHeRipeuticAgRht ShichUh tRSadditionally
sugars, buffers_ or sodiumchloride. [0124] The hydrate

dispisesl predjssalved imeforgriatiohat ed as ef f ervescent tabl et

or  PeyYas| . "I‘Tle(bpysgdl Sl SOMLAL ﬁvén'ﬁoﬁ@n@ﬁk‘ ERHRlations respectively can
environmenht to provide a drinking solution. 0125] A

Wralﬁp agmirg$térgd i eraybinabionavith athes tlmzmm’m ﬁg@nﬁfthqtmée effective to treat
x?erﬁtclo tior? f(ﬂfﬂrﬁ&i&e 9 %%IL‘F]H?&IO%%EEI% sweet eni ng agent a

pr servatrve araben,””a dye and a
f | avoyiizep é[@le rdrystdl Gﬂﬁﬁ]ancﬁtlmvpha@z&:astmaf compristtdnoagsording to the

LR T (NPT TR TR —

e §dhe8ls, aGREHvel disobddid, ﬂ@lheﬂMaI teurcpdthid hién hﬁﬂglalfcbmlads in
the gastro intestinal tract, and toc{)rowd
£

subst #4030k d¥rdessA theginy 15 af metbed \wé delivameo- qeﬁ@eﬂ"yldozapme in
Aystalighe e d&%{ f}nF&ﬁ? B pgeh @ asiR. DThﬁ Pos ko faohgét”@mepnsmg

be e or this purpose in a polyner matrix of
mdmim@em tocdipstatadffestipotnponst of & Nndesmethyislazapiae in crystalhne Form

F¥’ :B ?”“C?n‘%‘{ng% o Hor@t N, and optionally suitable
ar an .

ng can nean in this context the
| ncor m@mall orFucthermdmst:h)spIhrhemh es ihe aseatfi iN-dedmethylclozapine in

DRIEL P o8 Eobedetehob il 8h01S 8 thione of o
il @nia hdthlelh @e treatment of neuropsychiatric diseases including psychosis,
affective disorders, dementia, neuropathic pain and glaucoma.

[0132] Disclosed herein is a method of treating psychosis comprising:
identifying a subject suffering from one or more symptoms of psychosis; and contacting the
subject with a therapeutically effective amount of N-desmethylclozapine in crystalline
Form A, Form B, Form C, Form D, or Form E; whereby the one or more symptoms of
psychosis are ameliorated. In one embodiment, the subject is human. In some
embodiments, the therapeutically effective amount of N-desmethylclozapine is
administered as a single dose. In other embodiments, the therapeutically cffective amount

of N-desmethylclozapine is administered as a plurality of doses. In one embodiment, the
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emul sified mcro-droplets via known di spersion or

emul si on coating technol ogies. [01271 The crystal

fornms of this invention are also useful for

adm ni stering a conbination of therapeutic effective

agents to an animal. Such a conbination therapy can

be carried out in using at | east one further

tmehapaurﬁlier:c&agmses viritating dlre b@jeatjmthiaowdﬂitipnaldhgpmuﬁe @gent. In

or. di [ I r

SR tmBE 1 aliceh s TOp 8 Ml R THE LB e sbsequent

aanthe hﬁnﬁbtﬁtg avitin Widste¢ikvclopapirenbim ahothear mmbdiﬁlmbiﬂte rthe subject is
ffect ive

Rl o, P a0 maD selieDe oo AL b On 4 06 apyiactivg. with N

[ded28thyitearind/ Stal stflp raﬁbtﬁ&deﬁlb&iuﬁblﬂr R SUljeck s contacted with the
conposition according to the _invention are hig

Sdrttigpslehergpeugie fagent; spbstantialy sisptapsousyvidh %@ﬂnﬁﬁw cgozapine. In
%’oﬁl%aeﬁﬁl%dhﬁgﬁlts*" ﬁie%dnﬁﬁéﬂctﬁ&ﬁ’éeﬁm %%én@?st éeYé?:te@ ﬁ&fl QE‘J group consisting
enentl a neuropathlc paln and aucona.
‘ [nfsm}nggtgmmmtahe u@n@hmtshlggltn@fse@@dmm@pp 1nh1b1t0rs norepinephrine
net |0z S r J .
r_rgli} ﬁ?ke m'%brl (?181 rl‘. 8'}0m X 150%%\(! C% nI%%rlﬁ%.‘é(e gfnmtg‘s, dopamine
Wsﬁmpswgoﬁwa@nhp&t/ermﬁsmmmt agom$3nmnmbnmfanmgonists, serotonin

desnet h |C| oza i.ne i stal l'i ne, For , FormB, .. .
R Epiomiay tn BB CRIPTHAY, §UShodEipiloptic and
f‘;%hﬁhé%alhﬁachh'g_nﬂgw@nﬁfc Madegpet hyl cl ozapine in
crystalline Form A FormB, FormC, FormD, or rmE
for tHE13Fhnufhise Lm@clfeﬁed ahereia i c & rBpthod, <&t {Fpating ﬂﬁ@twe disorders
L oBRLIRE ldeﬁu G s I ﬁ%rﬁ AR &R a6 sYflbiehs of an affective
psy | di sord denmentia, heuropathic

phsomd@n@dgddmsimaﬂg & ﬂmm]eut[qaﬂyz bffgcéide aeoentrofiN-desnreghyiidierapine in

Sclli%sj‘ialle aéﬂ‘or?lffg,%%%ﬁr or ;&gg&]g?b?ﬁ% Fé)ﬂﬂ%ﬁtthé éﬂbgegt @vhereby the one or

payre Bpmptomsafthecaffectiod disgdérhuee ameﬂh;raited i ¢re @nbodiment, the subject

thra eutical | ctive, anmm of .. . .

by Roph) SORGRIERS CinS CRtiLfiy e aisordsr s dereppigpg, In another
Fe%fbﬁﬁ%enFQhéna@ectﬁ/& drkder s mshial elysohldCentivdirfénts)BheE therapeutically
synpt ons of chosis are aneliorated. In one

é‘r%‘é‘féj‘fen@ﬁ?umt gﬁﬁ}l@@f clpzapinemisnadnppistegsdeas a single dose. In other
%ﬁ%ggﬁﬁe% | 'L‘tret heelapGhRARM %@éﬁh{fé/ %Bﬁﬁt igge I@H@dﬁ[btthﬁ(ﬁozapme is

ozapinhe 1S nistered as a S|ng
cdgunistired ok Fepluiityoel] dasat. sTn etreembuiimpy theongthyd fm‘ther COMmprises

:gﬁsl&te%% ?on%ngubje%F an aﬁ%}%ﬁ}ﬂ%g&ée& p%%%ﬁb'nzn one embodiment, the

as a'p
esubject isesdtactédweith 8Gdditibind dl'ld“ap’emhxeaigeﬂbmbsdqﬁeﬁ to the contacting with

SGdnscsfotatipel 1 biive ebod R 5 WP S conlf BB sasicona

VihérBpduble et N th%%h@l@ﬁfﬂ)% wethONRREMEHISREAHRY.  Th Gtill another
thera%ont aa%tl nlg W th N-desnethyl cl ozapi ney31 | n anot her

eniodinht the sHyed Upjcepipctpd Wﬂéoth@ @é@leanahtb%aneﬁtéc agent substantially
\?\sﬁ?&lﬂ&l@&ﬁb LG 20Qk FnAd6bink! | O §8nd NEniRRhARS, T BR additional

therapeutic agent is selected from the group consisting of monoamine reuptake inhibitors,

selective serotonin reuptake inhibitors, norepinephrine reuptake inhibitors, dual serotonin
and norepinephrine reuptake inhibitors, dopamine agonists, antipsychotic agents, inverse

serotonin  agonists, serotonin antagonists, serotomin 2 inverse agonists, serotonin 2
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desnet hyl cl ozapine. In still another enbodi nent, the
subject is contacted with the additional therapeutic
agent substantially simultaneously with
N- desnet hyl cl ozapine. In sone enbodi nents, the
addi tional therapeutic agent is selected fromthe
group consisting of nonoam ne repuptake inhibitiors,
28lagetisty e serofoRimAl rghistyt akiepilBitididndr peripherally acting muscarinic
nor epi_.nephrine reuptake inhibitors, dual serotonin
éﬁ@gﬂBﬂ%pinephrine reupake inhibitors, dopam ne
agoni §3134] antAIRS VEERECChAGRANE S meMo8r SetrsRie ! ®AleRtia, comprising:
agoni sts, serotoni n antagoni sts, serotonin 2 inverse _
adpotifydngsa suhigchsultrring Srognengds mrose sympiems phagmgntia; and administering
' foSife! b Co N ' ol 138 Form A, Form B
A0 Bl S R ot oD R 0RRRL of o3 EfiAg Fom A, Form B,
iFerm (yFpho &, of Fome Ettb ngjd ablfjentt Wheselt)i s desited slinical effect is produced.
onprisi.ng: identifying a subjegt _sufferi om0 .
38 B B Dot e YO VB sOS Rbthel i MeoRBrapeucany
afBitivie Sdeduind @f aN-\beticalpdtloiapimk | iy sdbdidsitiod easaasingle dbse. In other
N- desnet hyl ¢l ozapi ne.,in crystalline For For : .
bR Ror fheD, BFPEIVE TtTe SUBIbce! MHeraerine i
QBRirdteredRE @ mﬁw%dﬁés.t e ofé fepMbiivRnt] i tBO de@EntA’ Banifests as a
anmel i orated. 1n one enbodi nent, the subject 1is human. .
cpgraties BpRiEnoRtnin apgtheragrpkadiment. thesdsmeatia mgnifests as a behavioral
Lo | ABRLr cohfis@ldiffilibt¥hing to the subject
JPRLESELR ol OGS, AR AEP: o LRBA s o e b
teh exddipiendli therapentic egbmct Invencaembedimet, the subject is contacted with the

N- hyl cl [ ' dm ni . . ' .
N S B O, by e
ansthiatentfodh &g, 3he bilbydet Isaoapteé with thaaiditiinal teagedie agent prior to

plurality of doses. |n one enbqdi npnt, .the .hod L
iy pActing @%smaééﬂc HER | ) LD ARCL GppRtiet, te subject i
a8ethdit PRl e banestal Ghaagfitic deBntOBtsARRAR FRtitanddisly with N-
subject is contacted with the additional therapeutic

dgurathdelpzapingentn fana prabedimenist the gddifipppl therapeulic agent is selected
PRSI ShEEar) el e kIgH PTG ik Udoonn ok
awpabritor; mopapirtephritteereupsaltesivhibitorsyiuah serotonin and norepinephrine reuptake
N-desnet hyl ¢l gzapi.ne. _ln still anot A I : .
RIS b @B oo 108 fferse SRR BBt srotonin
tahas@apasit setotarge 12t inseibs hgoiistg | sexotonin Audntapomistss berotaninhA agonists,
N desnet hyl cl Qzapipe. .In sone enbodi nents, the

FREAPRfRANY PEHBAERIO FOHRE BUSATRE SRGETEIM ed f r om t he

gr oup [@aBpi StA189 Qiclsenordtineis’ QURisaled ohhidditih@! Seuropathic pain

sel ective serotonin reuptake inhibitors, X
OB pEPIHENE eypbiaet SEiFmING] fTeR $ne @ nors syrptmsnof neuropathic

B nﬁde%ﬁgm%i Qﬁﬁg%@&@itﬂ NI PL b QRS ealORAEUAR. amount of N-

gohi sts, anti psyc agents, Inverse ~serotonin
dgomithylslpzaparecn erystallinetBogo i, dtosm B doun 6hFarm 1, oy Epe E, whereby
onists, serotonjn 2. -31 antagoni st [ Lol ;
Sorgns SEERARRE i toPRRE D Bl Fpe R Mt Hlfot is uman
Th SCAE | efibo dinddmtsa gion itstapeut{callyd 4ffective anttinet bd Medeshethglolozapine is
Iaﬁmfnisr{grteg gga gfng{erd%get:.l ﬂlgotgeer%%%tohi?ﬂen‘%?%rtﬁesfaltp%%ﬁcaﬂy effective amount

of N-desmethylclozapine is administered as a plurality of doses. In one embodiment, the

method further comprises contacting the subject with an additional therapeutic agent. In

one embodiment, the subject is contacted with the additional therapeutic agent subsequent
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.identifying a subject suffering fromone or nore

synptons of denentia; and adm nistering a

therapeutically effective amount of

N- desnet hyl cl ozapine in crystalline FormA, Form B,

Form C, Form D, or FormE to said subject, whereby a
desired clinical effect is produced. |In one

edvhied icomadtingt With NHipseethyildoapiman. Inl ancslerecrebdslindente thessubject is

t he therapeuticall, ffective anmount. of . .
N‘-’%tégﬁ‘gt‘ﬁ& crt&‘Sz%{ Al’%@la stﬁ%{a?ﬁuﬁf’ s?%epgopr%(\)g B s, giataging, with N-
ldesrﬂémﬁélozﬁmodimuls andiitg dotRydapentt itwablbyecefif echiavted with the
anmount of '

u desnet hyl cl ozapine | s adm nistered as .
Shias (heresentip S ANIFAGHA BB N GERBREY s ozapine. In
gﬁ%g %ﬁl%&&inﬁﬁtsatéae GRERbAA] ‘ﬂ?eréﬂéﬁi?ééé Pis. seleﬁteéfﬁlhbﬁfea%roup consisting

I ment, the denentia manifests as a behavior

adieoaming risaptake inhikitosnreleriienserotopia FeuplAkR HHhibitoss rnorepinephrine
C Ll Ses. i ni st erjng. t j Lt I :
e
apniise taatipsytidtictagents, amldist isenotoinint dgeniatyessratenin gatagonists, serotonin 2
subsequent, to the contacting with . . e
R BEMH| STRRPHG. | TAeaHGeh POl RSPt piepileptic and
puRpIReillyl Stieomuantied aapdnisthe addi tional therapeutic
agentﬂgior to the contacting wth ¢ . N
N des KE3AY | c14dsdismloseq Rerein; 512 Zitiofer! BRASHE; SHifE™e fpEprising:
S4BT b SubjEQEuAEERO YNt dheld? Sndie dirhpRiRl oft dkeicaReUdnidCoontacting
agent” substantially sinultaneously wth N oo )
deid subikgii voithoz thefapedticplly effriive amerit 9f Rt desmethylclozapine in crystalline
Fh 1A Rl SNELAPCUFh BIGNForkPESRhaRsPthe BB glancoma are
group ’consi‘sting of nonoam ne reuptake I nhibrtors, =
selweed.i vin oae odntinidimergu fteakibject niki lpimagy s, In some embodiments, the
nor epi pephri.ne.reupt ake....nhi bi.t or.s, du e '
165 BRI B AR A e A B Pt doe
36 Qe tenboditidnpsS Yieh Qefapedtizey Sffedtive ensomnts of d-dssirrthylclozapine is
agoni sts, serotqgnin aggqalgoni sts er ot otg{a]? i nve

t

| 2 e
geted ag g plyrality pf dos §OmP spRodimEnis, the Syfptoms o JFucoma are
APRMES Fdm t@%b@ﬂ’béﬂ%ﬁhﬁ& Fg@lg\éaﬁ&f {npa6&Adr! presdGie] B@lic nerve damage,

muscarini ¢_antagoni sts. 135] Al so disclosed herein )
iagd deareaspdficldfof Visioat Imenarrsahodpeankithe pathad fetheppouanTiegs contacting
LEE gtégal%%sm&%ﬁ Sl 8Nkl OB OhbdRhent, the subject is
SYmBtdiE of neuropathic  paln, and contacting sald _ .
sohiaeted wilt ithea addigormb dheripeatid pgaf fsabsequent daothatcopfactipg with N-

de%grggtf;ﬂ]&lﬁ%pgﬁe? E%{]z%o. or %ﬁ?&é%l%llﬂl, p%esﬁg_&ﬁ?p fg‘gﬁgﬂétga Ritn R Rditional
RB&HEFHAAE higentPRidt @Y theredtictxth with Nrlesmethyidionapirte, thestill another

f%u bjpgfwt I,ist@g:é}q%&gfi; !leilt;ﬁggﬁf gﬁtgﬁtﬁg Iag%ﬂgrf’a’l tﬁe@gpeutic agent substantially
HOBNELRY) GhiRZ APidBEndiSylcl8hEind] StIRr 66n@ SendoodliB@t§ the additional
ose. In other enbodi neEnts, the therapeutically

Shérepsutiv egentbuselectedfiran Hhessratmgansistnmpl manqagning reuptake inhibitors,
IS ithfihdel YaoPdpi D fuhibitors, dual serotonir
Bl RSy oty AR, Bt S, st
tand rexdpirephring tdopiake adhilitorsodapantine egqrisis, i antipgyehatic agents, inverse

one enbodi nent, the.subject. is contacted w.th .
TP E el T Cgaties HSRNRC A elsh A, seroonin 2
CigBikts N@rotbrihl ANagle:sse tfitidpilbyaics pirditenolds aadalpheand beta adrenergic

enbodi ment, the subject is
agonists.
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contacted wth the additional therapeutic agent prior

to the contacting with N- desnet hyl cl ozapine. In still

anot her enbodi nent, the subject is contacted with the
addi ti onal therapeutic agent substantially

simul taneously with N-desnethyl cl ozapine. In sone

enbodi nents, the additional therapeutic agent is -

sel ec{®37f r omisdisgloseip hereinsis st iphgmammiognamepassigpt aikeprising 2

hi bitors, selective ser take i nhi r
rﬁ’g ﬂ,glﬁﬁl;l]f ectiyg &B]P%(te f(ﬁ-ﬁ?sg?e(ﬂ'&r zaamgl ih Cé}FstJ lltérgel lﬁtjrm A, Form
B)Fofi CoPLMEDN6H Pl B b @Kaﬁditiﬁhtlhhér@feﬁnc dgxpaninneme embodiments,
agoni st s, antl %/}Chotl c. agent s, | nverse serotonin
E.;

élgfo ﬁqitgtlgnal g@rg{ £ FEEHt gg@}ﬁctﬁi of frorg othe + F P cgnmqt]ﬁg eq,fslgonoamme

& t Sihibi@FOt Qlichve? RGP Tedfidke HRAGIERE Ablpinephrine reuptake
agoni sts, antiepileptic and peripherally_actin

ruidlitars, ndllﬁl cAvrodeyom| and snoTpBuepBTiney rewptake s whsiew- r@%pgpwe agonists,

| t t 2
agtel%lyﬁf gergg Sl% Fégecétequo% é’cfh%gg? F‘}g’g{%ﬂ{éfn@t rmrsrtosf sero onin - inverse
Sy oriste) rr&mrbmgl 2umtiganisia) derclonindAt agegistss amdels'lpppe ¢nd peripherally

with a therapeutically effecti npu
ek Pt e RS a St St RS i liionsl fepapgutc agent is
s@l%&b@ﬁ'oﬁcth@'gl@up esnshahfbfa phdnehiiine] ﬂ]ﬁnﬁlﬁﬂ@lpﬁpﬁac’mie, debenzapme

%gaucona are reduced. I n one enbodi nent

th
nFskEHL and, segbcpfehtg%dynr\sgﬁlpsembpﬁx@len{sh&e%g@gpglég rgpeunc gent is
%gle&‘é& ' f‘f@magﬂag{ouﬁf c&sﬁﬁﬁﬁf*")&ﬂ%@&ﬁﬁlﬁ@ ('Tﬁorazme@) mesorldazme

mnistere a single dose. I'n other enbodi nen
t(Beeati@.apsotilonthyine (Gurnagame@iohiorigszine (Mellanl®) > haloperidol

W@g@; g}f{i%lcg:é @fa@@n% cho n@ﬂg](@losz f@ logéléﬂe QL?‘:Elﬁi!né@)/ olanzapine

qZeprexi®), gnaiapmel (Semguhl@h,auﬂpeﬂn@ngr(ﬁmemctﬁh@) stipragidafe (Geodon®),

| ted t l t
Tt ae crobbiy” bl JREHEE CRibhe Sty Brafon,
redoles] FuAbN GhafsBRP LogiemeC bllagl iMeban) MNavand] @atzapint (Zyprexa),

an addi ti onal I herapeuti c agent.. one_e

tQrapshaspiely Proixins Jibiencaedl QHCEFPR, Sextiien; BRgie Rispérdal, Serenti

SSE:?J'@QP did &11@9 EZACREY bﬁﬁ%ﬁﬁt THAL T80 7ok B Gmd phrmidceutically
S

thyl cl ozapi ne. I'n another enbodi ment, the subj ect
|ascetp¢ﬁf¢iaaa?ité theygof. hInt semieabiotimesnts the salestizg @s?ﬁoemafa@we mhibitor is

eﬁed thoo } qﬁe Cg%ﬁ@ﬁ%éﬂs&%ﬂ%“ JeNad: ﬁg&*ﬁi&%&&hﬁé aplRline! » Daroxetine,

ano her e Su JeCt 'S contac e
\mthhptahe editiloprama | sittamdpe Ldulcuxeaga nt/elﬂaib:sm'a neich |phgrmaceutically

SI rml ﬁee US| B}gdtﬂ-%a Il}gierrfgi a ! h{%ﬁ thglﬁ{l?n?s é%eerrl] gpqﬁeplmne reuptake
ﬁﬁﬂuﬁﬁ&rel@ sElE@cHﬁl it Bt PeupCevnsibidig Whﬁnsﬁﬁﬂﬁﬁmnﬂ&eboxetme In some

reupt ake inhibitors, = selective serot ta
i ol inpeHSs thc,%lﬁ]eﬁg}'qﬁgﬁﬁ p.)pdn@)r %rquﬂﬁi(%}npgipgr 1sc§ﬁlgj:ted from the

2§ QIR Bein ARCIUINERE, '?ﬁﬁﬁﬁﬂﬁﬁn ERUE R BminRN IR s Smbodiments, the
0

m ne ag oni st s, antlpsychotlc agents i nverse
s@pm. agoagb ris selscted dfam Ghe rereum SoRFISUBE <Of eAbPEROlRS. namantadine,

vepse BjSt ot ampt I ShS b tin In one
shesr o?dnpgrg% agorﬁpm?rgfe’ éﬁ thlh%p kép?' | ]%gpﬂprs%st err?gllogrép ar?d
adnftivdinad, the tinveasdr ervtorgn @gorago aeletiel fro@3the group consisting of N-(1-
methylpiperidin-4-yl)-N-(4-flourophenylmethyl)-N’-(4-(2-

methylpropyloxy)phenylmethyl)carbamide, MDL 100,907, SR-43694B (eplivanserin),

ritanserin, ketanserin, mianserin, cinanserin, mirtazepine, cyproheptadine and cinnarizine.
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[0137] Al so disclosed herein is a pharmaceutica

conposition conprising a pharmaceutically effective

amount of N-desnethyl cl ozapine in crystalline Form A,

Form B, Form C, Form D, or FormE and an additi onal

t herapeutic agent. In sone enbodi nents, the

addi tional therapeutic agent is selected fromthe

gr oup [@®I38Fi S tOmegendfodmmmb afrihe eprescr&umtmti@n inghids, taonaghod of treating
tive serotonin reu

PRI SRR RS FaR e S i 1! Bfed ompppispept of copaitin
ahd aaRieemeDhi Iaﬂleulﬁtechfplt\laiéﬁnttﬁﬁblbzd}m{esm cogalliha&orm A, Form B,

oni sts, _antipsychoti ent rse se ni_n
FY0RiCo Faim o PLEG B R otk b raichia MGTB Ry IFALY PGE in improving
IROgRTSn 0B APEMCH 2 ant agoni st s ser otoni nl A
agoni'sts, antiepileptic and perl pher ally actin

muscal®i3Pt arde sgoaiaspests ohthinaabedimeri fhenyubject F?eh“man In some
g}géc | gk e&%g&lﬂﬁﬁpﬁﬂecthﬁ‘g@éﬁh élgl ofREHRELEE bR dddRiethylclozapine
group consi strng of enot h zl ne,
pinerw:taﬁutyﬁqunp‘é,r]&ﬁmnB Fmieb@nﬁetpl Pe or Foem Zj is adimdiiistered ag a single
t hi | d
%er agré BHG](‘: a%pég‘{s ofnt S%q'l og e 1@ 1k QB%F%&JEI?%%D%JCHQ@ %!nount of N-

from

(deﬂﬁd:tﬁj‘rlcm@p@{e i€ h]drmmmewm@ apdureith@f dasene( D) ,
nmesoridazine_(Serentil

, hi,
( Conp&BARk ( r Y3 fugthsr Asp : %)% gu:% Lob %.?qr Be ?ZI } ogp@}'tpgofompnses
Q:Bﬁhéjcﬁ{g(tﬁé Subjdtk WA AQdifoAd (heripeufié j;eiﬁl B&r example, the subject may

Cozaril(r)), | oxapine (Loxitane(r) ol anzapi ne
zyapnf@&ta‘é with, sa@mt@gﬂh@er@wﬂs qla@rt(s seqygng 5@?% gopgacting with N-
[ ( r | igRi,u
SERERLEA) In cHRNAS! FORP A FORAPR, Wobw, C 'HoRUD) or Fom E.
thtmaitwély, mmﬂazqt mery HEt mtagwd wxmmdlth@h};j@brapeutlc agent prior to
| ari.l, Moban, Navane,
éalg Iétﬁ?etwg ?&}gadg 31[%01&@%)196 Permtil, Prolixin,

Phene@an] Qigtsb@pi Icﬁl@s | the satgereliy (,:on%gdda\mth Biié pddidanal therapeutic

Ser ent| I ero St el a Thor azi ne
PRy POSaniT a GHapH ao A TR HEC AN o) Ty S cases, the
AGGEBHA M Bapralid 8ednh B RRLted Ifond &rﬁ)aﬁlmwg 8f tbfoamine reuptake
sel ective serotonin reug}éake inhibitor is selected

fipgbifarhecigedFersmin spkbe dhitiiions Retcpephrmergeieks pgbitors, dual
@{c)){or 1nor é‘?ﬁﬁflé fip tak& b B,r ﬁﬁisﬂpﬁrﬁﬁﬁbychotlc agents,
s butram ne, “dul oxet ne ar axi e, and _ .
piwrmmmuim agdrgsts acro@p:rammoaiatst seretnein 3 ipwersfyagonists, serotonin 2
%{?@%@,I e cin%ﬂ? gmgﬁgntaih?ptﬂg&cn 9fL,8P Qr%ﬁ'!efaﬁ‘l acting muscarinic

I'S SelecC rom -t egr
(aﬁfagbxﬁﬁts ngncsbmtehaspdsutssoﬂﬂﬁs axﬁbcahﬂemtshmxmajene suffans filonea condition

enbodi nents, the dual serot nor e hr i ne
SEGHES e e bR PUSiinECDE g’ﬁﬂ‘??‘@ﬁﬁ"%e p disdidered. though,
Hepsicthl ABnPhandsl! A6edshiBs, sulkiiAAET MBhian aﬂt[lﬂoma flattening of affect,
fl uvoxam ne. |In some errbodl ments, the dopam ne

@éfﬁﬁﬁl@t dipogders | depreasion, 1BINig, N@m@g% pewapathis thafy gpucoma and two or

l'i suride, pergolide,
ropl ﬁgﬂ)qiﬂgm ?ég%@p%g%ﬁ%ns L- DOPA and bronocriptine. In

one éﬁbﬂ]ﬂl nmeduother hembadineens eofs d‘reopmmm ingemiost mcludes method of
sel d fromthe u onsi
gp% gtrle;a;t Qe y%fp)?orﬁl_ f 3 oot} our o eé% 1)1/:|15 kgctnﬁﬁcfrjll thmC(eiase( the level
2f Fﬁatlhfjlg} P @R WIDXy)spdritiy reveptoy Ic()mptﬁdmm”rﬁetimmhﬁg thf0s 9fibject would
et anserin

oAt G it BREASG iR Opibisk 6b oL TisHOte peadPT i finisering

Gl uhZ b1R- desmethylclozaplne in crystalhne Form A, Form B, Form C, Form D, or
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-34 [0138] One enbodi nent of the present invention

i ncludes, a nethod of treating cognitive inpairnent
conprising identifying a subject in need of

i mprovenent of cognition and adm nistering an anmount

of N-desnethyl clozapine in crystalline FormA, Form B,
FormC, FormD, or FormE to said subject, which is
tHemapewiicic ad ltherakitkatly wifettivel wpinoreaseg thet laeelcmfgmtivitp rof the Ml

of said sub ect 013 S aspects of t

s REboh i P Riontts SH st s omptorh & i wbispt. Tn some
téap&tsedfqﬁfalm&m&lh hd dﬁslragaﬁlua1bca1fdcuv@ahem|ow-aemumy1clozapme
of N—desnethylcloza ine. 1n crystalline FormA,

55 afiBVAESd FOR FNEJe d9Fe.FBY SHher 3SBScitinh BHPraodiment {5 herapentially
5&#391!1\?6 aﬂ&ﬁﬁl (Tf 4. %ﬁ&ﬁylﬁ%@%ﬁeslsoafdn{ﬁ'st%re%mog'ﬂ?[ﬁﬁ]l‘ity dM@ses. In

er apeut | Ca ectl ve nount
cfeﬂhte"tdsyftc@ ojfzﬁnpi mqusm@mmhmmﬂ@qdeﬂlr@gr aorvpprwpﬁlcmtw@g the subject

140 kR Lt
RO R o et il 2BEEERTIEInd PhRolERr Uy Eifictod with caid
vidtiitionsl &éﬂ\péutmn@ent bebisequent toc sag ehtactigy maﬁfﬂeweﬂlﬂelozapine

ChiksiieD; the sget Tt Sotueticn L e Salitnel FRipenti geent prcr to

ded&%maﬁiﬂgkn@thmesmymoﬁpmt ghlsbie chesthéd suwjartrm Bontacted with
Form C, Form D, or Alternatlvely t he

rreld additionak thereRerti s GUPRETA ERSaRoRHY rdedt cgmiiyiolozapine.

"’I\l@?%}nepcfa & HeOaddaitfthndl ﬂﬁ fi@lﬁﬁ:‘ A3ntWs tsBlected from the group consisting of
snet hy! cl ozapi ne. I'n some cases, the

sudjceuing scuptakie anlubxdjorw seﬂﬁcgw dergidain rantpke t%b’é‘p‘éuﬂ@l‘épmephﬂne

a L, Subst.
050 VRS )Xo SR s, b, openin
t ponisReiiipsychgiRdgents, isdrecsemtorfin mgmlish!a segotouqn antagonists, serotonin 2

consi sting. of nonoam re inhibjtors, T
SBTGEs 10 sr PRI r L PSR P P PBPLA  Reotists, anicpileptio and
NG RerAIBP Bﬁﬁxfgﬁnﬁ%ﬁhﬁkﬁnﬁg&ms@ t Of Some Ubectss 6f @ﬁl@ rinfbodiment, the
nephrine reuptake inhibitors, dopam.n

and nor
atyBierss ﬁ@? ey o 8yGomditips sglselsg drom jthg, &Faug g)étﬁlé@agn pf, hallucinations,
ARG S dlsﬁﬁfeféﬁoﬁl!oﬁ lﬁnﬁ:@%ﬂhﬁt BistPMOd, Ogl%gi‘es_?ﬂoh Ny@iRiglity, mania,

agoni st’s, serot onln ant agoni st s, ser of oni nl

agbedosizs, flaﬁtﬂmtepldf e pfffm, caffctiver dieedens,| Jepessiong mania, dementia,
nuscarini ¢ oni st 291

e%%oé)aﬁécrﬁam g aél & i) Zactt% S l% E*D er %E’f r omei;ztal?)&‘%m?l cB)!iHlﬁons

selected fromthe group consi sting of haIIu0|nat|ons,

del usi ons, disordered thou avi or al

di st urbance, aggression, E%@P@Qﬁﬁ?y mani a,

anhedoni a, flattening of affect, affective disorders,

depr essi on, nanla denentla neur opat hi ¢ pain,

A bPreparations ihylclezapingny of the foregoing

cangi-hi aps. [0142] Anot her enbodi nent of the present

rﬁ7§% |on_|ncLudes nmet hod of aneliorating at | east
otenpdipgpf pipereting condition where it is beneficial to

i ncre I Y | o
recep B ompt 00 horrimefokiebohs Bhorpi Mo BHEGRUGH 1 20 °C s
temperature and TiCly (1.064 kg, 1.37 equivalents) is added The feed tank is rinsed with

anisole (210 mL). Piperazine (2.113 kg, 6 equivalents) are added and the resulting brown

suspension is warmed to 55 °C inner temperature. No significant exothermic reaction is
observed. The compound of formula IT (1.001 kg, 1 equivalent) is added at 55-60 °C inner

temperature in portions over 30 minutes. An exothermic reaction occurs after the addition of
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benefit froman increased |evel of activity of an M
muscarinic receptor and adm ni stering an anount of

N- desnet hyl cl ozapine in crystalline FormA, Form B,

Form C, FormD, or -35 FormE which is

therapeutically effective to increase the |evel of

activity of the ML nuscarinic receptor and to ) )
streefiisb partien,saiddtha tinriee sempemtee syingst tonfd Y erdernalgoelbing at -5 °C is
In.s aspects.of . this [ { . . °
Pwé}egg%%ﬁritg? Iaé/{ﬁtel?l* ésc%opl\?é&é;ﬁrg% hg}%@f rea&ib% mixture is heated to 125 °C
MNclasempdiythe! (02 P25 innsr taiptmivsed) and stiras! far 4i5rigatehis temperature.

ose. In other ts of this e i ment, the
o o pr S L bR R ow B e
N- desnet hyl cl ozapine is adm nistered as a plurality of
doses. In_ further aspects of this enbodi nent, the
Filtraden efiteniam seBhpri ses contacting the subject with
an adgdtlaggnalrhk REAREHCre 2080 Med 1605 °@>iﬁ{'8?|t§m1?e§£&‘re. NaOH (30%,

subj e y be contacted with said additiona

2 Hel, dpfeeduivaleatse staddeds dlje temperabirs avel 80aningies (angxojheiyic reaction

N- d h | Qz.api ne. ' ' o
BESEE R 0 R o RS, p bl Bl -
RvpREatine oveRE0l ntiautta s Mijankirh hsalth desnetwejll Gkozidni grenulated solid

Ig;g]&ﬁ angﬁgqae S?fé:ﬁ/tﬁrhe iuogjcgléé g'toslsﬁr%m ar lfeg] m)g lheact%ra zla.n% the filter cake
S Whdhad QoM slaMmtdhyNetes (EENE] o DY aietRown Filr#0(® L) is washed
cases, the additional therapeutic agent is selected
widiae (Gt g Idonsi sting of nonoani ne reupt ake

inhibitors, selective serotonin reuptake inhibitors,

nor epi nephrine reuptake inhibitors, dual serotonin
&nttadiyeepitlawphr i ne reupt ake i nhi bitors, dopani ne

agoni ant tj i : i +74H3.5.
agoni LH3S1 SCTLBTHAR s A0 Bt ebiod WHAERRYRPL AR, (1 00 547
AQCrtesichiic speatsdayiers e enttagmining tveashaleritt TAVE A.5 L). TBME (6.5 L)

agoni sts, antiepileptigc,and . peri rally,acti. o
FaRa] 15 e Saroubpe el of Rl LB B RO e G o eom o,
enbodirae Bl%ganiﬁ: er BUbhLaEd aidf the bguebiOly i etflicied eith TBME (6 L). -
selected fromthe group consisting of hallucinations,

e aombined THNSIATEF G VARbEG HID MLTAVTARchbingIa P paieRs (2x4 L),
g@;@ﬁéﬂo&ﬂ ?l«ib(‘;[[ ?f\}lséu}eyﬁltéi'%ﬁb@ed wal Regons .97 kal UROKEREr cake is

ect, arfective disordersS, depression, nania,
cheasteadtviith TBMELin ppdiohs ¢ Ipai tatal)gl aucoma and two or nore
any of the foregoing conditions. EXAMPLES A)
Preparati on of N-desnethylcl ozapi ne Exanple Al:

Crvgpdlirgion fropd PRX@Ezi ne [ 0143] A 100 L enanel | ed

react i_s charged. w th.anj sole (16 0 C inner

! oot o R el 5 b atialely, B DopE, dodiHated under
asiResh pl&surkeEdot anle, | 45 rCnsRMetMidniperdies abea (23iduatl yolume of

Pi perazine (2.113 kg, .6 equival ents). are added and- .
eERaKEmagy br-ovin 18w apridvel Srowns thigk Fekitips 1§ SR, rrerM ®C. inner

LEARSL AU Ded PN 0. CRBicKeYIINLERDShsToR 36 FirRRd) Which is diluted
with TBME (2 L). Stirring at this temperature is continued for approximately 60 minutes.
The suspension is filtered off (10 L pressure filter, 1200 mbar). The solids are dried on a

rotary evaporator under reduced pressure at 80 °C for approximately 7 h, The operation
yields 542.11 g of a yellow solid, containing approximately 3.75 percent by weight of
TBME as determined by NMR.
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observed. The conpound of fornmula Il (1.001 kg, 1
equivalent) is added at 55-60 C inner tenperature in
portions over 30 mnutes. An exotherm c reaction
occurs after the addition of -36 the first portion, ~
and the inner tenperature raises to 65 C (externa
cooling at -5 Cis applied). After the addition is
conpl ete, the brown reaction mxture is heated to 125
QNJ aﬁket tgggqr ture (120-124 C inner tenperature)
BEEPYY U oF 4'58h at this tenperature. In process

contrgbi4yy HPie y&h@%ol&i QuspRAGIIAN water 99.%0L) Ehd eraﬁlbcﬂllﬁe is stirred
of titaniumsalts [0144] The reaction m X}

cOdosEs #2% X Eneh irateradifpet i g 1s Fﬁé@qd("ﬁ)&ﬁ L QT%SUEB filter, 1200
Snbarf GH HREERLS ) rinfePHfeHaRt inlfokifork GRRERES LY. €he }ﬂﬁfdu&Qs dried for

m nutes (an exotherm c reaction occurs). After .
aadrys oprihe ﬁlt@rdm@l siean of perogets g ity @Gbirélwﬁ@ﬁd@rsreduced pressure

ISR, 5 oSt GRRISEULE 3VSbadOuri il o G ot

Si&kxh@ihylmhtﬂ;iﬁnd @ afyellowseld G8Y mset omthp athouft of @Hdhiwo-(11®x0-10,11-

res f|| r eactor and t f||t o
B syt TER ARG o Ferecige fC 1 cand
b]i@m]ldfprbﬁlfcﬁisea fi@Bertyytalilifie wad aorphist lh'odilﬁﬂ'ds (sBovin Wy péwder X-ray
gﬁ. Extractive workup [0145] The organic phase is

gliqngneagpicecl in three portions (1 M 8+7+3.5
The aci di ¢ aqueous | ayers are conbi ned and washed

with TBVE (4.5 L). TBME (6.5 L) is added to the
hase and the pHis adjusted to 13 by the

addi ti Q’f&g? gl?% (30%mened Pedclor i 'Eﬁarg%ggzg{%xggks%)éf@br%t 20 °C

separ the aqueous layer 1s e
ﬁﬁldn)tempeThterecnldelﬁéqd(ZUEJ\Eg Ilaer,r k1 aqeivelegtbled added The feed tank is

hal f %\3@3 lél%g(té?e Tbr}gmBYe %jé\&;@ F’}He{aéimgﬁdﬁégléé ﬁv\fq(uhvapents) is added

Nﬁ& B Arebrdtiy blbgrh sudf@sibn ish&z[rrrlédk@SS SC iivas lthewdtiich. KBNE"C inner
|npoH|on%%91_|ntth étm%ﬁzmlonfrom R
[tEIREEUTE A GHSTIRE doaciipy (SpbsEY & RSt EI%P%HE)W%S do 65 °C.

GRAGRAT ERLIBE HNIErC fseﬁﬁsﬁh%&i BIERedL F~of«3—5@ 1[daa{ydm4§{!&1benzo-1 4-
Jacket tenpérature) t resi dual vol une

a¥REDiR| (ﬁ@IElEfPlyldlofoOEm‘ﬂ?Hé 8 ikgudl eqmﬂmt)tﬁ. adled; gt 3§68n'C inner

B8 (0 S LTI el I REL B o rcion

dhikttre hewied o IH\)EI jadej;)temI&reitumi(h@ 824 thimet smperabire)ragd stirred
d f t t

SirhERel B onRhnPERER bPRh el s st by B shows o

reaversiol el i ds are dried on a rotary evaporator
under reduced pressure at 80 C for approximately 7 h.
The operation vyields 542.11 g of a yellow solid,

ORLALNLNS AR Qs mat el y 3. 75 percent by wei ght of

[0149] The reaction mixture is cooled to -2 °C inner temperature. NaOH (30%,
47 L, 4.8 equivalents) is added over 5.5 hours, keeping the inner temperature below 5 °C by
external cooling at -30 °C. The reaction mixture is stirred at 1 °C for approximately 8 hours,
then warmed to 20 °C over approximately 3 hours (thick green suspension). The solid is
filtered off over a pad of celite (using two 50 L pressure filters). A total of approximately
500 1, of TBME is used for the filfration and wash. The 840 L combined filtrates are
washed in two portions with 75 L ef 0.1 M NaOH each.
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TBME as determi ned by NVR -37 Water slurry and final
drying 101471 The yellow solid is suspended in water
(5.5 L) and the m xture is stirred 20 hours at 22 C
i nner tenperature. The solid is filtered off (10 L
pressure filter, 1200 nbar). The filter cake is
rinsed with water in portions (in total 4 L). The
pr oduct is dried for 3 days on the filter in a stream
of nitro , and then further dried under reduced
gre&edire or 20 nbar), at 60 C bath tenperature for 5
hourS[mo | elTthe /zalﬂel pHasefis Itiw@eﬁsni&i hycb k6 aplapgrogisnately 420 L

yel | ow so id (33% based _on the appu
gacé’h Egglbpmlsogg@tagt@d yyth HCL (1 M, 2x73 L+ 24 L) in three portions. All acidic

H%‘HE 9z ﬁﬁ' deDERER R, mﬁz@m ) -is Ba@ed BAd | Itﬂbgn'ﬁ]ﬁﬁl@}els Oftirred for

e pr o I's 110.6-124.1 C and the solid product is
appmmnmatql}a £8Ithinntss ahdo0 éﬁoﬁpﬁ@@@ﬂfm fumet Addigion b wrgtap 210 L) and

p@ﬁg](s@( Lga%l rt)g u-1 nu@% ?ag Ornr Qt? [ g{l?ﬁg %ggﬁd\%ﬂqs ﬁgded to adjust the

i '@0149 T(nB 96kd Jisslvedin( thd lapes atcewpentad.ulte modocHc@taining brown

ARt o s B A1 2 R0, 7 1.

Dirfahit lafdrd8E adhbited 2 WEhKDwitR helGuitiated biig (Ix93 &d ﬁh‘:‘ﬁvo portions.
and the resulting brown suspension is warned. to

i%h n@ﬁlptt@ﬁrﬁ@rﬂ&tdylﬂég they washing WiffBF secpphpeiigh. e lﬁ’ﬁf Septation is not
fp)ég’s'iﬂ]g W et dnG PP rttl h$ ngsdﬁﬂé@lgld@fqﬁm%@ buRe Solid dcaes not dissolve.

enperature ral ses External cooling at 20 C
|&h§dpp¢tate @225 L) is added to the mixture in the reactor, but the solid does not dissolve

%‘H‘L g‘i}ﬁ dfhgef I%%)&g?r%nﬁF %Vllt?édr%g? @Vck gk.rgs 3 on 1339 IQIit/ ;cpé’sa%tglg@%o{tﬁ‘ee—phase

aﬁiﬁ&:de af wafer,6@gfi¢ phae anﬂ enquipitatey ped urseqzumdtpaun@nai\‘z’eimg of a clear

o eSS Tt LA Dk B SRR G AF RN I35 ) and
LWL ﬁﬁvﬁre(aha&}. 24 s6lids 0G0t Lisssbel HBMEM4&r)dan&NaOfPBﬁ.5 M, 105
for 4 at this tenperature (thick, brown

dd ga@afgﬁe@m theTRXBE® e reasiof stgg;ngg_@ng.ﬁ% The solids still do not
_Cfﬁ 681%5 St Rfurd %%lte{':édl def @y P,rfm%f;uré 'ﬁlté’t?:‘tdléﬁtﬁﬁ laty8116W0 54 cake (8.4

reaction mxture i s cool I nher .
tk@rqi esreanmteaal) adDH B Obase ﬁlwatm whmhazaé Gaiscnraratest vory well. The organic

ded Qver ' :
kP K s SO 161661 Wl&lt tlﬁg:i) \J(o%g l%mﬂ%ﬁfcl%%%@%n‘iﬁﬁ%@% 215’12‘:{%)?% %28 L) and
rdoxdentreted m&etrl redwedd @tess]ur@(?rwrzwpmam)@tn@t-‘tﬁ JC gckauemperature. The
the warnmed ta 20 C over, ap tely. hour
{ Bapineta i mris duriens SlREnllg geRyb gt oS00 L
Fié‘?ea@ﬁedc ﬁlel frévibussy ABerbdveolRD(8l4 RE)eis 30de thithd mibsive iA the reactor. A
total of fgrom mately 500 L of TBME is used for the

ftpta} ¢faA00 dro ﬁHe%%dIWédBﬁO L conbined filtrates are
washed in two portions with 75 L of 0.1 M NaOH each.

Crystallizationfrom ethyl acetate/TBME

[0151]  The thick yellow suspension is diluted with ethyl acetate (32 L) and
TBME (60 L). The suspension is heated to reflux, then cooled to 5 °C inner temperature
over 3 hours and stirred at this temperature for further 45 minutes. The solid is filtered off
(170 L pressure filter, 1-3 bar pressure). The wet filter cake is dried under a stream of
nitrogen over 96 hours. This yields 23.58 kg of yellow solid. -
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-38 Extractive workup [0150] The organic phase is
divided into two parts of approximately 420 L each.
Each part is extracted with HCL (1 M 2x73 L+ 24 L) in
three portions. Al acidic aqueous |layers are

conmbi ned. TBME (107 L) is added and the m xture is
stirred for approximately 20 mnutes at 20 C A
Crystaibzitinefinpmities Addi tthyiracetﬁteﬁ%ME (210 L) and TBME

(50| L)[g%}gd ?IB agd% ?0( ﬁezé{:%% § as_;t EZIe-OI-(Eué 1&18}91‘1_{ 39%40PYeactor is

v tedbol h1olldayess k@r@d%&maﬁ@é 60TBMBésthyl acetate (10:1, 472 L)

o uct - cont ai ni ng brown = TBME-| ayer i ﬁar at ed a_ng o
t @d% ddagesuiing sysgension; ig dreagd vp trfﬂurfsﬁﬁ&e sepapeyaturgy, L0 °C) and
P?@h@this%’]ﬁﬁéat@fe?oppﬁahnﬁ% [R5stn¥BS Redolt ko °C over : 3 h. The yellow

saturated brine (2x73 L) in two portions.
piOb@ (1661 72k isf f@hrems! offiTha grodhet opesttlizeg Wb dRPERfess econd
portion, and |ayer separation is not possible.

Addi tional TBME (145 L) is added under stirring, but
tAmue@bl'ticéx‘dMnnot di ssolve. FEthyl acetate (225 L) is

added re in act ut..t he sol .
does l{@fSS i ss @?d:ﬁe tor ghaﬁgegtvmhea ﬁ%&l ft Ogglg goove solid
| (21500 kKWButAF rtﬁeﬁI 8. Wl&g) Rad Wltﬁ @{bﬁlo‘idmé'tgan@f(s @L}. Mhe gesphtiag euspensmn is

m xture of water, organi ¢ phase and preci
ssélersﬁatrsamtterem%m@tf%@ e A QRPUS A5PRRH ‘5.@)/a 5w Hiig fadea and

ﬁ‘ﬁfgqg chitinp BRfH 99 ndg@kd) TME Eﬁhe’bﬁ%elafrérrﬁ §ep91%feﬁaan@|ﬂ{¥ organic layer is
h acetate (135 L) and water (40 L) were ad

de@a@@cl @ ebs:onrbtlmgtvvﬂtlju ags«tﬂuv écemrBwE( %J/‘h)lo &t}rleRhlmH(eihage (251L)is
|\4 ddedR thé‘):on%ﬁe(fﬂ &u%ﬁﬂg H1 Exgﬁst&ﬁ@qh%r R YWhdition of
nued s |I? 0 not

Irring s con
AV =QJa (3085, The Thi: ht(mmorgmcf lalytres eej)amta‘d a(nﬂ'ﬂib dquepowsdeyer ds extracted

f|Jt bt a l ow.fil.ter ¢

e fiojorastiing (3,0 P Fhec@Merep Bt el Mo Wil 13 1)
Sﬁl%aérgﬁxﬁ@ MRE Yis \Beled ovaihHazSOJ qné.s kg[nhial&eed threwgiban édine filier and
with the previous|y aobtajined clear organi c phase (in

tWSHPd‘B’%dE}‘IOWth%rQ%Hrat ed under reduced pressure
(330-230 nbar) at 40-45 C jacket tenperature. The
product precipitates in the m xture during the

dCrystallizatianoiom Weblpremetbarieduethylowslehesansf 500 L s
reac he[ﬁ154i| he PHeS 'trgtlésc‘ L.r\é c{cﬂ#e}lﬁ&’tgdj Saollehg\uél %oﬂm*%@f I'OSL The resultmg

added he mx ure 1n e reac
dfromlsvmnbls 1:ahataim ot eflive dncbhfcthymyybhadam 2ACHG ri15rb)ms added under

oty A e aion s ilPE 1 36 Pt RE TAR e rperature
wa%r USRS beani zSyehRﬁI ﬁﬂpdn@lohesfvlnuﬂ is dtined acdot@ihnéotemp&ature for
B qmaler ghtesobd Haucirg i naned Vg0l ME A0 and aredin
fé&eﬁlﬁr(ﬁdm&f)%_ fo}?l?h LDP_yﬁﬁgS%JEﬁﬁﬁﬂlé& 8ha fotaty RAkporator under reduced

pressure) [ter cake is dried under a stream
olﬁreSSnTet&tBQfe@lfO@JQéﬁpm% hours. This yields 23.58 kg of
yell ow solid. -39

Water slurry and final drying

[0155] A 1601 reactor is charged with the above crystallized product (1.5 kg)
and water (16 L), and the yellow suspension is stirred at 25 °C for 1.5 hours. The suspension
is filtered off over 20 hours. The filter cake is washed with water (10 L + 5 L) and dried on

the filter under a stream of nitrogen for 24 hours. Drying is confinued on a rotary
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Crystallization of inpurities fromethyl acetate/ TBVE

[0152] In an effort to selectively crystallize out
inmpurities, a 640L-reactor is charged with the above

solid (23.58 kg) and a m xture of TBME/ ethyl acetate

(10:1, 472 L) is added. The resulting suspension is

heated to reflux (jacket tenperature: 70 C) and

Setvhpfcfrﬂdr at 30 RCsbdte npepeadturee(<R anbdr) fioul7 hidve ts g@wehdbdirg of the

1 )
iy REast e B i ok o vl bt £ 2 kg S ieitpp -aibyaro-stt
| g1 l4&ﬁazeﬁﬁ?tTKe Relkidg exige a¢ttheoproflict 3811 74. hﬁ?lGODG_and the solid
enanel | ed reactor. is charged with a fraction

awestiet serystpllineangdgomixirs of crypial fsma & app R gpo it s shown by

Jofakox SRR BRRNS ok 3R bom aHﬂ@n Bietﬁé' Eﬁtltéihg WHH SR8 S Blirel cBystal forms A
tirred at room terrpera ure m nut es. Aqueous

208 8. $hasdlid P(f@@!!ﬁ‘vlﬁ\hereﬂ'@ftﬁl)caﬂ@d ‘éﬁ‘é@@téﬁd stirring is

continued for 15 minutes. The aqueous |ayer is

separated and the organic layer is extracted a second

tB ) yRrepardtionadoestabfoapet i ¢ acid (5% v/v, 10 L).

| chl oromet hane (25 L) is added to the conbined

Meous | ayers and the pHis adjusted to 14 by

It he adqglisel on @0 mg\bﬂmd d&&g%z ofle @)spen}lh@ubr Sl ahgmetate and heated
ayer is separated and the aqus s extracted

WP O °Hi ArilearoyRlipWaqBtion Jorms, w 7 1%6??2%%@% g§L¢é’n stored at this

|tﬁrX S B MAENRE Binkk bb ¢ ?&a@ﬁzaﬁ&ﬁ ISLf)bseercf'ﬁpdﬁréﬂﬁ-ﬁg&m a refrigerator,
ase 1s dried over filtered through

; g
alnS k) ofrheptan¢ a@raddma m;a@ﬁ@apwtm zmd@rﬁObﬂ oebe aredugtprecipitates.

BresPht Bl Wt lepmyemammanrenadpy Fidoys P  dpp e e

ax;etﬂlmmhdrmmlfmrem dual volume of 10 L. The

resulting brown solution is heated to reflux and

net hyl cycl ohexane (MCH, 15 L) is added under refl ux.
gsed:ting clear yellow solution is cool ed sl ova y

to -7 C jacket te erature

r. 7 ho r 0 abt
yel | oI5 perfs Psnensigh; ofi50imes grp&lc[té& e SSIELéc?tHW 1€ isheated to 60

toe e REMRIA sonftioh t BRAs, GAhith MIb&sTed men 3915 eCigmd stored at this
filtered off, washed with cool ed I\/CH% and drie

itpmperatyter fonndeys. Ahe fumed crystallinerpreciyitpionig ﬁlé fmmfd at room

P RUAPRLAL) MOt RN A5 i g
1601 reactor is charged with the above crystallized

godu&tﬁs(l 5 kg) and water (16 L), and the yellow

nis stirred at 256 C for 1.5 hours. The
S U S p e fl!ﬁl 53]  i230fmhg bepreducol aea/@l’spe?lﬂedlmw & mLTdfkhepiah¢ @thyl acetate

(a5 rad hegieain o L oA sp R pIsHon fomm gty Alated i HER cooled down

[ ¥0RG, TR Mefpitdd aktieRd ﬁt 209@%1)’ abouﬁ@ hEWaAReAId0dff akd &&kd at room
C bath tenperature (<2 nbar) for 17 hour’s to give
TegpRatkty infe dryair flow for 1 day. The dried crystalline solid is crystal form A. Yield:

139 mg form A The X-ray powder diffraction pattern is shown in Figure 1 and the
characteristic peaks in 2 theta with the corresponding d-spacing values in A are given in
table 1. The melting point is determined by DSC to be 177 °C, and the enthalpy of fusion is
about 96 J/g.
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product as a yellow solid (4.5%vyield based on 23.9 kg
8-chl oro-11- oxo- 10, 11-di hydr o- 5H

di benzo-1, 4-di azepin). The nelting range of the
product is 176.4-177.6 C and the solid product is
crystalline and a m xture of crystal fornms A and B
(nonohydrate) as shown by powder X-ray diffraction
and conparison of the pattern with those of pure

%%Stal gf4.orms A and B. The solid product is
er called "product A2". B) Preparation of
cryst g15g9r m 200 mgadmdredidt A2 b 1dedend €D n"y0.0f mPraydisetonitrile and

gateg e S EEH gg‘?o“if ?ﬁéwrmgt%e%ﬂ%ﬁ? fiies eﬂ\%ﬂglﬂ%&% reduced to about
CHO Inﬁ_dmde&lmaf)&at%r G £ StreroBthit dafd FellohesiBRhdibH iCedo®d down to

3 days. Since no crystallization is observed upon

sogaigmpprgtuge ped stirgpdrfag about toyo dayp The presimitgieets él@red off and then
AR o 0 HARLE Y B BT G e M BLAEUED form .
roomtenperature in a dry air flow for 1 day. The
%i ed% gsystal line solid is crystal formA. Exanple

A suspension of 80 ng product A2 in 1.5 nL
acet Or[DItF(I]l e 13 hgaf pddiad ABQre fuspdhded @e3. 0 n)lebﬂ' Ieptane and heated to

Zé?)l ir:]tg%}oég\%lhgg fllg ed%gg)lggefgn g%ﬁgr f(g}l Q dsol%nt:ic% 1es cooled to
%Mlﬁtt@lhbérﬁlﬁmo hEChPbhyathBizhtfon§ dcbir€! B0 nof br aéiﬁmﬁrar@ Hd@H and half of
room_ tenperature in a dry air flow for 1 day. The

dhe selumeyis mpmaﬁﬁé @épn g diysnigpgent sieatpoyheraby ExmEigllae precipitate is
[

fg%]?g;dnaé% E@rp ac et at ec&y ﬁﬁ%% sg%%%gtp%gﬁ ahg%%d% ﬁg}gagef and dried
yat B0 6z @ nytauoﬁinw fordshourshTloddriesl chyskailoressolid ecbrydad form A.

cooled dowmmn to 20 C. The precipitate is stirred at

20C for about 2 hours, filtered off and dried at room
t@hepaitiohef cfysal fhiy Bafnionbhatattyr 1 day. The dri ed

stal Ljne solid is crystal formA. Yield: 139 ny
Me X-ray powder diffraction pattern is shown
in Fiqor@a)l and hbet mbdicR e hiesdiboReakss.0 Mni2 abdstifile at room

with the correspondi ng d- spaC| ng values in A are given

itpperatyrceant. 12rpd. yrafer prgqpdges- ntheiTormpgsk wispangion lbytomft%“’c for 3
Qﬁ{sl Bt fo f@&%ﬂ&ﬁ{%o %J%ELFQ' T sgfvelflt%li% r?s e\%g&ld{reg%gdey ¥rogen and

300 of pro

sthlsmenddeds drigd 11©a @rmr ﬂtﬁw at:wbmrtamwrhmaafmd 8 howrat Elak ¢bdaibgl product
el N4l l.tered,, The.

POt LR xBlffent §Rd 8 ok ' Bl i, odicaing

Abrfation hef abtr&stﬁlldide dﬁdﬁlk)hyﬁiaieomf NdgriestiytolodapinC OfHee K-ray powder

d 0 . - . . .
d?%ct&on pattern is shown in Figure 2 and the characteristic peaks in 2 theta with the

corresponding d-spacing values in A are given in table 2. The melting point is determined
by DSC to be 149 °C with an enthalpy of fusion of about 135 J/g.

Example C2:
[0162] 60 mg of product A2 are suspended in 2 mL water and stirred at 23 °C

for 22 hours. The solid is filtered off and dried in a dry air flow at room temperature for 8
hours. The dried crystalline solid is crystal form B.
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roomtenperature and stirred for about two days. The
precipitate is filtered off and then dried at 40 Cin
a dry air flowfor 4 hours. The dried crystalline
solid is crystal formA  Exanple B5: [0160] 154 ng of
product A2 are suspended in 3.0 nL of heptane and
heated to 60 C. 1.0 nL ethanol is then added to
obtain a clear solution. The solution is cooled to
room { enperat ure, but no crystallization occurs. 3.0
0 itane are added and half of the volune is
evapo r[GI(BQi unmermg oﬂply)dﬁ]dt tADgenuspendsdm vhmil edf\waer/methanol (9:1

st IJn C eis or .at.. room e
CilaRrd PR ey Seahuin ThE PR f SUpRR £GF e dfed inair at room
abhBdrathrRY 8 Hbi3E.A0R oﬂﬂ:ﬂqeﬂ Eg@ﬁlhn@tsoﬁl@lsgwsfhl SrflfB. air

flow for 4 hours. The dried crystalline solid is

crystal formA C Preparation of crystal formB
Rt hrsfaXmle C: [0161] 154 ng of product A2
ssofved 1Tn 5.0 nL acetonitrile at room

tenperature and 12 nL water are added. The forned

spe 'Pn is stored at 5 C for 3 days, but no
iﬁ?g?gﬁpfzation occurs. The solvent and water is
evaporneteyl unibermgof prodwen A2nde diskudvadeiniaduitirs ofi.Oenl. kthanol and

a dry air flow room.te e for.8 ur.s

o i BN Koo o Ao et A erat Feche solvent mixture i
XRAY I0BRIMratdd We lry MRS at 2. fovPBf SR 1O MIMRIDR room temperature.
i ndi cating formation o% ‘%&ftalllne monohydr at e of

ﬂfﬁe@mﬂ/%ﬁdi a@?ﬂﬁhgm#ebmq r fotayediffrastipn aBd ghoyps that a crystal
Q@ﬁi eﬁp”yﬂe IoBtalftled Yo € %ﬁgrehﬁ‘f c&ﬁﬁh@%rﬁé biftbifhous material.
peaks | n

t he respondi ng d-spaci ng
VEllege sa3i poWeadléEr@,qtme patiqm tsa?bb‘en n Fighes 4asidithe ghqa@lqutsw peaks in 2

q t ez)n oed b Laon%gtd\]spgcm%ga%ueg iiat El?%glgeffgllg@% By Of of

product A2 are suspended in 2 nL wat er and stlrred at
23 C for 22 hours, The solid is filtered off and

i 104 OL PLYS w at roomtenperature for 8
hours. The dried crystalline solid is crystal formB.

-42 Exanple C3: [0163] 100 ng of product A2 are
éﬁ@ﬁ@ﬁﬂéﬁ in 1.5 nL of water/methanol (9:1 v/v) and

stirr ﬁgl%? | e &)uft Qb ng%of] ESl ford B $ bl@d'aﬁccfr&lhé % efhmple C3 are

off a I nair n1 tenperature for hour s.
THisddbtoas pewder Xreayadiffiagiors sanipde heldery grgit ap tﬁaiﬁ@naBroom temperature

(F)’r %gr 3&@1? ﬁgg(f ‘;ﬂgygltlr%ger{ @BE‘&&O IETL( Xi%:geclgééglgéktaﬁ‘%ofo% days. A
adchadiodtalafocin D is obtained. The X-ray powder diffraction pattern recorded under dry

nitrogen is shown in Figure 4 and the characteristic peaks in 2 theta with the corresponding

d-spacing values in A are given in table 4.

Example B2:
[0166] 126 mg of crystal form B prepared according to example C3 are treated

for 3 hours under reduced pressure (1 mbar) at 45 °C, The dried crystalline solid is
investigated by Raman spectroscopy immediately after preparation and is identified as

crystal form D.
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2.0 nL met hyl -i sobutyl ketone. The obtained sol ution
is filtered and the solvent mxture is slowy
evaporated under dry nitrogen at a flow of about 10
m./mn at roomtenperature. The obtained solid is
I nvestigated by powder X-ray diffraction and shows
that a crystal form C is obtained. The obtained form
C apparently contains sonme anorphous material. The
X-ray powder diffraction pattern is shown in Figure 4
haracteristic peaks in 2 theta with the

corr epR@Rfi NAods past cightal FrHeEB préparsdaiceor@ingan ekamglakBeare dried
4. E) Preparation of cr )rgst al for

Ex I L .
vode spewge at 806C Hgr agout )}@fng} }"Igmﬁ%g ngzggyeg&o%d is investigated by
%ﬂrﬁ% g%élég%ﬁrcggf K ARRdiSefr R8s I?rlepafrﬁﬂdn%ﬁd k6t R QWA Bfixture containing

I on sanple holder and are treated at
abarndp &hpeermstalrform Dread ebet 4 Pt cryblabierdfA-dry ni t rogen
(about 30 nmL/mn) in a closed container for 6 days. A
new crystal formD is obtained. The X-ray powder
@ Pfepactionof @adtsldomm Eecor ded under dry nitrogen is
shown in Figure 4 and the characteristic peaks in 2
theta with the corresponding d-spacing values in A
FxBmPile@n in table 4. Exanple E2: [0166] 126 ng of

crystal form B prepared according t xanpl. e ar e
treat 8468} or 198HBEd RIPIST Alediic Eﬁ_og’ﬁgs@ﬁ-{% relfscﬁibtg?ghydmﬂuane
g’g’/Hggang thd BStaflbd SHudnis Eﬁérg&. "’I@lel%ﬁ’llvblg i4 then kIoWBSdviapdthRd under dry

man spectroscopy | me |_at ely after preparation ..
aittbgos dt cre ot pEdbe 10 mydmin af ceam [emperaiupsy akKs| ebtpiged solid is
0167 9 : : i .
LS ol % oh 0, R A1, 2RO o
Howt € apfveertdlyl eht«ingy séraé lanwephoos inghtériali ke St-tayapewddyydiffraction

Raman .spect r.osco [ di ately .after.pr ratj. T
TSR 4 PR S8 B BBl P LB Gy Bpoonding
Qrpasiak valessh B aBdivelaikblid3% of crystal form A F

Preparation of crystal formE Exanple Fl: [0168] 148
nmg of product A2 are dissolved in 2.0 niL of

tet rahydrof urane (THF) and the obtained solution is
N

red. The solvent is then s| ovvlg evapor at ed under -
dry 0%6PbgerPoatden X-tagifkackipe (PXRE)nP XitDhisaperfopged on a Philips

Bg@{@ grpx%é’{{giya)g Eﬁ?rgcgct)crﬁe::t nrﬁlgszijlnrsggbi?g% \%\a,?.lattligg;/ ﬁzsb%l%?%e%e i@s(lculated from
QlM 26 08 Ges VB BOkaldatkth 6015060 dnGunently y2ecaibiaiarswithin an error

some anorphous material. The X-ray powder diffraction
of £0.1-0.2°. The experimental error on the d-spacing values is therefore dependent on the

peak location.

[0170] Forms B and D are characterized in a Philips X’Pert powder X-ray
diffractometer using TTK sample holders obtained from Anton Paar, Inc. (Austria). PXRD
patterns are collected in a closed measurement chamber under controlled relative humidity,
or under dry nitrogen, respectively.

[6171] Differential Scanning Calorimetry: Perkin Elmer DSC 7 in gold sample
pan sealed under nitrogen for characterization of form A and sealed under about 50%
relative humidity for characterization of form B. Heating rate 10 K/min.

[0172)  FT-Raman Spectroscopy: Bruker RES100. Nd:YAG 1064 nm excitation,

100 mW laser power, Ge-detector, 64 scans, range 25-3500 cm’, 2 em”! resolution.
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pattern is shown in Figure 5 and the characterristic
peaks in 2 theta with the correspondi ng d-spacing
values in A are given in table 5. Experinental:
[0169] Powder X-ray Diffraction (PXRD): PXRD is
performed on a Philips 1710 powder X-ray
diffractonmeter using Cul, radiation. D spacings are
cal cul ated from the 20 val ues using the wavel engt h of
WHATLISCDAIMED GBneral |y, 26 values are within an error
of 0.1-0.2. The experinental error on the d-spacing
val ueg csystatipleeNaleemelaplendsiite (Forth@) theals bmmdrrzad in that it
101701 Forms B ?nd D are charact ecéj:_)zed in lz% Phi | i

producss peppvdgiodefay Hlitagion ptiert SUFSREAURS IS iHGPIMK %é?ﬁ&l”&s of 5.57,
5.09, 4100] leg 33 DB AN NEd3 I8 @A) Anton Paar, Inc. (Austria). PXRD
patterns are coliected in a cl osed nmeasur enent chanber
under controlled relative humdity, or under dry
@i t r ogbe crystdlpectideshsthyiflozapiie @ €lan drihatapro@isan aipeyder X-ray

, Cal o Y
aineolg PRt G B eC APt A2 68 B Sl 57, 509,
4.94, 4 @004, SE &l 380 4 0ndRT4, Besu . 550945, 3ed3aB 2v.e3.08) 31031 2.80fand 2.67 (A).
characterization of formB. Heating rate 10 K/ m n.
0172] FT- Raman Spectroscopy: Bruker RFS100. Nd: YAG
064 Ahf &verilie Nesmethgclagimings el C joind rthalgarodseg @ pgpder X-ray

diffracféh ﬁr&ém &Lﬂ’r@s ﬁdlr?%to?ﬁl@é}gﬁﬁérld s;?acmgh O d£508 W 5805 09, -4, 438,

crystal li'ne
4.01, 34 db6thrSt 1y BB ok Ahiané30BGAM A) that is characterized in
that it produces a powder X-ray diffraction pattern
gor re ondlspagmggN Id%é@%ﬁylglgga}mg (Zip (g ai?g St%(l)tf prgducﬁg powder X-ray
dlffractﬁdrlyﬁit@lﬂ b&eesbbrdﬁsgrai féﬂ'e@cldﬁZ&pB@? 1218, © 3] m a Iéha,tls 9, 17.4, 17.9,
uces a raction pat t

192, 189 R e RGP R, Tr 5 A5 b 8y a7§p%9cﬁ> 79, 61.0gang 3365 G0.
6.5, 6.3, 6.1, 5.57, 5.09, 4.94, 4.61, 4.47, 4. 38,

‘21501 The £f §®5tag91%%d§sr§éh;ﬁlglo§agylne o am3 (bt Fhofifbes 3 Bieer Xray

rysta |ne
diffracﬂNﬂdmwet tyrtasporiay teehéctiGhantr 316,t Hal, 1pr9%dided9.9, Pbivsx1, 23.8,

- Lffr [ pattern corresponding to
24.35,ﬁ%{i,gq\fqu,gh.gra@fisdp(g%engs of 6.5, 6.3, 5.57, 5.00, 4. 47,
4.38, 4.01, 3.74, 3.66, 3.55, 3.33, 3.21, and 3.08
A - A cHRRNGRYSIREhERGIcN a8 REMN &) aBapPisnehadictddzad Mh that it

1 that produces a powder X-ray diffraction pattern
producesor pavsdss Adrap gliffigcticr padiern corssnandigg 4o imfgrpignar S.p@svmgszl@fo?l, 5.94,

ss0 80 B0y G Yo gy o 23 2L 28

33.5 020. 5. The crystalline N desnethylclozapi ne of
@ ai mThe tchatallpreodweasethyplowapéie of Claym 6 that produces a powder X-ray

diffraction pattern with interplanar d-spacings of 8.9, 7.7, 7.1, 6.5, 5.94, 5.85, 5.76, 5.30, 5.17,
490, 467,448, 4.17, 3.93, 3.87, 3.72, 3.68, 3.55, 3.44, 3.36, 3.26, 3.20, 3.06, 2.75, 2.73, 2.49,
2.45,2.37, and 2.34 (A).

8. The crystalline N-desmethylclozapine of Claim 6 that produces a powder X-ray
diffraction pattern with interplanar d-spacings of 8.9, 7.7, 7.1, 6.5, 5.94, 5.85, 5.76, 5.30, 5.17,
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diffraction pattern corresponding to reflections at

13.6, 14.0, 15.9, 17.4, 19.9, 20.3, 22.1, 23.8,

24.35, 25.1, 26.7, 27.8, and 29.0 20. 6. A crystalline

N- desnet hyl cl ozapine (Form B) that is characterized in

that it produces a powder X-ray diffraction pattern

corresponding to interplanar d-spacings of 7.1, 5.94,

5.30, 5.17, 4.17, 3.93, 3.72, 3.68, 3.44, 3.26, and
4.90, 43706.17.A).93,B.8TTRI2c Bp81 25 3,i vk, R 2Pe 31281 h06,C1. 6% Api3nd.468f 2.45, 2.37,
and239 ame that produces a powder X-ray diffraction

' é ‘ern with interplanar d-spacings of 8.9, 7.7, 7.1,

6.5, 5.94, 5.85, 5.76, 5.30, 5.17, 4.90, 4.67, 4.48,

“9 17 T8e %gystagm%m d@srﬁ&hyl&o%meﬁ@ﬁ@anﬁ 641‘ﬂlat ]&03&65 3. pdlider X-ray
dlfffactmpaftsm Vfﬂ?ere{@@%qnam ? Hel Wc d%énéit ﬁ=y1|4c? dédpi% lér7 dj% k-1, 19.0,

t Woey r d r [ tot

108, 2 b R e 2 P v ge 5T g Vb 9% B 860, 367, 380,
ancl385 94, 5.85, 5.76, 5.30, 5.17, 45 4.90, 4.67, 4.17,

3.93, 3.87, 3.72, 3.68, 3.55, 3.44, 3.26, 3.20, 306

ﬁPyst J#ZIF |°Wétai1r“g"2§ ﬁéiﬁ%bﬂ%@%ﬁ%@ g%ﬁlf@%ﬁ*léﬁ%ﬂ@%&% a powder X-ray

diffractrOshee@sSwith i%ﬂ\é@tﬁ{ns&g 9,\/11 zP“lesf ﬁﬁ?l m Q@tlt pgfm 1\8‘7t h72,18.1, 19.0,
refl ections at 9, 2.5,

21.3, 238, 33.0183.9, 247, 223 0,28, 91 271392@9 2%9, 32 5,2312 8, 362)2 36 7 3800and 38.5
99 23.9, 24.2, 25.0, 25.9, 26.5, 27.3, 27.9, 29.1, 32.5,
" 32.8, 36. O, 36.7, 38.0, and 38.5 20. 10. The
crystalline N-desnethyl clozapine of Caimé6 that
Anoduqns cAysRAMIEN- dzfsxﬁauylcldket u’fea@ﬂ a:xann M&ﬁﬁrﬁd%ﬁe& B powder X-ray
reflections at 9.9, 11.4, 5,
diffractip pattengwith rgﬂecyonslgt 2. 5,1@ 5(3 16, 72]]7§ 2i§ gZ 6,2%3 @, 2@% .9, 27.3,
29102%42 25.0, 25.9, 27.3, 27.9, 29.1, 32.5, 32.8, 36.0,
' 6.7, 38.0, and 38.5 20. 11. The crystalline
N- desnet hyl cl ozapi ne of Claim6 that produces a powder
X2r ay Theli drjstallitd Ohd@aictigidlobing sebhealfi thasprédedihg. Haims being
14,9, 16,7, 1 . 3, 6,.23.9, 24.2, 25.9, 27.3,
SUbSta“i‘Q“YLer‘BOf%@Omﬁ%j\&éﬁé‘t%ﬁ‘ﬁﬁ@pmedes met hyl cl ozapi ne of
any of the preceding clains being substantially free
a h o
b doser 1ot ol o ey B AR 37 e 121 Tl e an 30%
amorplRQYN-desmethyplizapineles et hyl cl ozapi ne. 14. The
crystalline Ndesnethylclozapine of Caim12

i 0
(lilggg; I?%Sﬁgﬁ}?@%at}‘?%nm%%@d%g}g%gP@g(?lgilnr ilaecomprising less than 25%
amorp%dwsmﬁqhﬂsym]mﬁﬁgne of Claim12 conprising |ess than
%

15.  The crystalline N-desmethylclozapine of Claim 12 comprising less than 20%

amorphous N-desmethylclozapine.

16.  The crystalline N-desmethylclozapine of Claim 12 comprising less than 15%

amorphous N-desmethylclozapine.

17.  The crystalline N-desmethylclozapine of Claim 12 comprising less than 10%

amorphous N-desmethylclozapine.
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anmor phous N-desnet hyl cl ozapi ne. 16. The crystalline

N- desnet hyl cl ozapi ne of Claim 12 conprising | ess than

15% anor phous N-desnet hyl cl ozapi ne. 17. The

crystalline N-desnethylclozapine of Claim 12

conprising less than 10% anorphous

N- desnet hyl cl ozapi ne. 46 18. The crystalline

N- desmet hyl cl ozapi ne of Caim 12 conprising | ess than

3% affbe phpualiné dedevetethylddzapapi efeClali@. 1A comprising less than 5%

C conposition conprising crystalline
amorp uﬁgqﬁﬁ %W@%&?@B?ne of any of the preceding clains
and a pharmaceutically acceptable carrier, eluent, or

Q¥Ci pise Pﬁarm%@autléal CRMMSItibh Q:Bnﬁ)flSlﬂgtcﬁ“ﬁsﬁalﬁmcﬂém@ﬂ}ym&aplne of
crystal line N-desnethylclozapine of any of Cains

any of thg pl@edlza claimeand sriphesnacevlicady asreptable cofrics| chyant, 2>oe>401plent
wherein said crystalline N- desmethylcl ozapine is a

)a(ltr ;g\[eco%poa {omo’?‘{%ﬂ? & Q{lﬂnsﬁfg dﬂgg g@%‘ﬂaﬁl e Wderé}gtl%lclozapme of any

erizzed i n
okaumsﬂﬂmaﬁtlon pattern correspondlng to |nterplanar
d- spacings of 5.57, 5.09, 4.01, 3.66, 3.55, 3.21 and

3.08 ) and wherein FormB js char cterlzed i n that
it pré"aacewp%s'fwmgr malter 0 fld H4ira ctl otvhsisin efifl ctystalline N-
desmetﬁﬂﬁl%%zﬁﬂmg 'arﬂﬂx{u?e d)fnlg&ﬁlgA Q%WF%% %P@gérei%$ ofth Ag 1s]e;haégt%ﬂzed in that

it prod@:e@@ p(op@der eray Ldgférag‘.fom rastery Weaquldh‘é to mterplanar d-spacings of 5.57,

5.09, 4'8'1 d? %E"%t%‘sy l3°)1°a%3%'d@34&§ n@% ﬁgorl%r% B¥s c’lfla}a%te}l%ecj erthlltn?produces

reparation of reati
a powdeem-mysdﬁﬁfucabm ipatteadn seaspondidg td hﬁemmeanadsmouhgng)ft’fol, 5.94, 5.30,

sin.4gars 8o KPR BT BRRRYET o ey
af fective disorders, denentia, neuropathic pain and

gbaucenB.of ¢ cr 1|hh%q\1@emtsi;rlaezép%e%aw 88 CI1MheMEIoN19 for the
the affective disorder is selected form'the group

preparagion of & picdigamentdenpireasing oprrapricinainicdiseas. The use
according to Claim23, wherein the mania manifests
géiglr Ih%éise? %cke%hdzngn% (giall‘l‘\}\%gf \é’IHLQI?I ke nFuro%sa/rcTQlatél)c(zhae gcase. is selected

form tisy Bl NEnsieligc bedsychoadn dffeetigy disprdesnaemtntdg nefiropathic pain and
el evated i ntraocul ar pressure, optic nerve damage, and
glaucoRjacreased field of vision. 47 27. Use of the
crystalline N-desnethylclozpaine of any of Cains 1 to

39, T ofrht & according to Claim 23, wherein the affective disorder is selected form the

group consisting of depression and mania.

25.  The use according to Claim 23, wherein the mania manifests itself as a behavioral

disturbance.

26.  The use according to Claim 23, wherein the glaucoma exhibits symptoms sclected
from the group consisting of elevated intraocular pressure, optic nerve damage, and decreased

field of vision.
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preparation of a nmedicanent for treating cognitive

i npai rment. 28. The use according to Caim 27, wherein

the patient to be treated suffers froma condition

selected fromthe group consisting of hallucinations,

del usi ons, di sordered thought, behaviora

di sturbance, aggression, suicidality, mania,

anhedonia, flattening of affect, affective disorders,

ddpr edse arf, thergnjisallirgdeNelesmethyloleapampavhacy pAidkims 1 to 19 for the
onma .and

| r_.nor . an f he for in
prepar%gﬁgﬁ?in&qécawggt%r tcr)eatlgg cggncf 1vea1n'}f:)aﬁmentt. € toregoing

28.  The use according to Claim 27, wherein the patient to be treated suffers from a
condition selected from the group consisting of hallucinations, delusions, disordered thought,
behavioral disturbance, aggression, suicidality, mania, anhedonia, flattening of affect, affective
disorders, depression, mania, dementia, neuropathic pain, glaucoma and two or more of any of

the foregoing conditions
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