WD 2006/ 001866 PCT/ US2005/ 010876 METHOD OF SYNTHESI S
AND | SOLATI ON OF SCOLI D N- DESMETHYLCLQOZAPI NE AND
WORNBHALIeh NE FORMS THERECF. RELATED APPLI CATI @NEUS2005/010876
[ 0001] The present application clains priority to the
U S. Provisional Application Serial No. 60/558, 881,
fi led April 1, 2004, by Bo-Ragnar Tolf, and entitled
" METHOD IWEW{EEIWDMHESMD CBD%’HONKZHR?HEIN N-
Dﬁ}?&f %I%ﬁPI NE, ' the entire. disclaosure of which is
‘%% Qlé?%AB EANR(RY S TALLINE E&RM«SGHEREOF
FI ELD OF THE | NVENTI C]\I [0002] The present invention
rel ates to various ﬁ@ﬁt@lﬂ Aﬁ? f@;@\@ﬁé N-
desnet hyl cl ozapi ne, processes € preparation of
t he[G08dE, &Tick peédeat sapplicdtionatcldigs gnsﬁ@s eoushen guiSheProvisional
ﬁ % Gg&JND TO THE ] Mh/(gpMI ON [ 0003]
APB %110& af No- 20558881 ofilled /h&ﬁ%@@%rﬁ qlf @nd entitled
f@ RENBIESIEIARTLAISOMARRON: &Y PUISAUIONFHS OF N-
acetyl choline receptors. Miscarinic receptors
DESMISTTH Y@ CA.GZARINE, b fthd ieutére( dielMbjre tafawhick nisriaceporated herein by
frote ns t{] nmedi ate sl ow, nodulatory signalling in
relgngedn A FOe%s ues expressing these genes. Miscarinic
receptors are the targets of a nunber of ‘
t herapeutically useful agents. Peripherally,

nuscari ni ¢ recept orlJERBIVRTEE MREENEIONNs of

ace olie in the ras thetic_nervous syste

per IH0ET ol 1 actrei” OGRS RAAT bt P Bht SRRl s of -
deshivetiyaslogdpinad | grycesses ot th&ﬂﬂf:@ﬁ&ﬁﬁblﬂ @f ithé kan&Catlddmethods of treating

pressure in patients with glaucona. Cbnpounds t hat
dispase epindhesamfe central actions of acetyl choline as

wel |l as centrally acting nmuscarinic receptor agonists

have both denonstrated clinical utility in the

treatnent of a BAMHGEROtmﬂEWIDEHEGNRHmﬁTENﬁiseases
[OoaﬁﬁaThe actions of acetylchaoline are term nated

deg bi oriﬂ@rplwe ogifgl agtime 06yleat@é@w%/ﬁs}rm@ssrréﬁ%rsa@etylchohne
areeﬂlzeﬁfé? P &oﬁu@an e% detﬁ@ﬁé‘lfﬁ%s ré@e@‘!’& . t lbfuscanmc receptors
centra VOous syst em STto I ncrea

compn@enfarraty afrt‘azec(Mhb/Ei)yﬂanhnémhtenapmmns: tirat miediate slow, modulatory

tor A nunber of .ac | chol i nest er.ase
Sigpifinb i 1S HAVESHSHPTETES DSRUCTHa: MUSCHHE GERepipgs are the targets

of Eln'uﬁibglalof tﬂ&%eﬁﬁcﬂ@%bﬁﬂ Ve NPREHNGaIRY SRR atiffic receptors mediate
denenti a. A" nunber “of centrally acting

theragtions oA uacetalgbwiumt inhthe epabespmpathetic njvess system.c|Remipberially acting

t es] e of . hes Xan has been shown .
Rl eatpy adoi SRS OGO BRE el VSR g fatsg pressure in
patfRARt wh |gldﬂ901ﬁ§)’@69§io§n@sntﬂatr ShtaftRek ﬂh@ RaMtrslradtions of acetylcholine as

di sturbances observed in Al zheiner's Disease

welas perﬁtaély aFling maiscarinic ieeeptereagentstsyhaye dathdlammmstratgd elinical utility
in the FeathRP cr;rIEa fnﬂnbér of %Mr'oﬁs%%hﬁﬂ%c Jhseases

[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

clinical testing. One of these, Xanomeline, has been shown to possess efficacy in



treating schizophrenia. Interestingly, it displayed
ef fi cacy agai nst both positive and negative synptons,
war@edddesot i nduce adverse notoric effects i nPCTUB2085/010876
clinical studies in schizophrenics. These data
suggest that conpounds with nuscarinic receptor
cRERMiS psyRheResid Rfat@l Betalioedl Wistarblieces bbsaread imuslzheimer’s Disease
treating the behavioral disturbances, conmon

. to. . . .
pritapiso d dyehes dt ihaw repeatly ser demogsirated, that xangmesling, Is gfﬁcacmus in
2 P £ O ripa n heS8S b&Mt positive and

o O DOy P R gRRR, ol e
nPgidive 8tinptosns, Aadldid mnahduee adversccaotamiceeffeetsaptinifial clinical studies in

agoni sts haye shqwn acti vi in pre-cli.nical nodel .
sg{g@gw% c Lhgse, data, spggest tP&m&W@ A %lfsg?%‘[lzl% prls%%eg)ftor agonist
J}J?%f% i i mhediiaa!thé BRavioral fisfiiimkces common to

pF_ - piaégglgglyﬁgﬁéj%@%%lbenzo[ b,le -[ 1, 4] di agepisn, ,hag

ntivedégentative distase suthaas Azheimers Risease andtanap{ipsydmiips to treat human

NDMC has been shown to ef fecti.ve in.the nt s

PéYChBWc 8§i°§TyaﬁE| ?heé't AT Poﬁeéfﬁtlﬁg plgygﬁfea P F%:nqd? 4 o raglteogg'. Additionally,
it REpet heuadts Rl shewh iaetivi 411064 th3dedef neuropathic pain

ngggglﬁéinégﬁet al.? Psi%hopﬁarn?ggﬁggy 2004, 177,

s@fEs- 216, both of which are incorporated herein by

refer in eir.entirety. vk a : -
synt I'@iq%jl ng N%%et}wgc@%za 1%0@&@6%%%@%%%&% ,Ch?%urcal name §
BIRERN §1 -pipt: 8AiRaJ-5 ArdiberZo Y, é] a4 diazdpl, AAOtheFEUNERE formula:

Ger. Patent No. 2316438, and Ben Capuano, Mol ecul es

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

hi gh purity, and nethods of prep%ring t he same, for

the preparation of pharnmaceutycal™Nconpositions. -2 WO

2006/ 001866 PCT/ US2005/ 010876 (SUMVARY OF THE

| NVENTI ON [ 0008] Discl osed hereilti are crystalline

Fornrs A, B, C, D, and E of N desme | cl ozapi ne,

nmet hods of preparing the samsN/pha guti cal :
conmpositions conprising t anme, lang” net hods of
t herapeutic treatnent a desnet hyl cl ozapi ne

pol ynor phic fornms. [0009] ne hspect, di scl osed

herein is a crystalline N-desnethylclozapine. In

anot her aspect, disclosed herein is conposition of i

mat t i006TNpr NDME leaspsembiawnetolpe effective n the treatment of psychosis and

other neuropsychiatric disorders. See, International Publication WO 2004/064753 and

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.



desnet hyl cl ozapi ne. [0010] In anot her aspect,

di scl osed herein is a crystalline N desnethylclozapine
wGaivsvenssé al |y free of anmorphous N-desnet hyl cl PCEPS2965/010876

In one enbodi ment, the crystalline

N- desnet hyl cl ozapi ne conprises | ess than 30% anor phous

N- desnet hyl cl ozapi ne. | anot her enbodi nent, the

n
crystalline N-desnethyl cl ozapi ne cQ r' | ess than
25% anor phous I\I- d§ % Nﬁéﬁ{)t her

e”boctb %%8%1}1';9@ stglﬁﬁgeﬁMsckozﬁpiCneD and E of N-

conpri se Iess anor phous
desideshpietdaypiat, omhasﬂs dfn pre@ann@ eﬂleeﬂmnd,| rmannacteh‘@cal compositions

crystalllne N- desnet hyl cI ses | ess
COBIFISHED r hA o LS. dé'§aetrﬁ9 8$£ g ﬁn o‘f“?‘?i‘?“ent ivolving  N-
d%gmgﬂymg}?mgg ofsiigkdiRe N desmet hyI cl ozapi ne

conprises an 10% anor phous
N dedaedy| Chmm:ympect dlmlowddnem 1sa1<tmi$ialﬂmnﬂ\1 desmeethylclozapine. In

stal | i ne ,N-des Icloza
ag@ 5 ASP Oggscldﬂ l?wlﬁ cﬁi n?(%a‘;f% (iO%’% al'lnSél{g,] erstalhne N-
&&B@ﬁiﬁ/}cl&b skosed herein is a cryst alline

desiet hyl cl ozapine Form A. I n one enbodi nment

c ryst[@010lne M @t@émtahgﬂccld(ysz:gpp@] bergingg @@égstéllmmnﬁthylclozapme

srglgéargtlbafll%r e%tc{bf%lr}%) totug e@aﬁrlcrléfa?gﬁ agﬁ&i}g ﬁ@%gif'i]&t? fE crystalline
ﬁud@%metﬂyﬁ%za}ﬁné)]eonﬁmws 1Bs Qﬁan 30%5 amdrphous N-d8sm@&hPtlozapine. In

. 03, and 2. 6761\(1 N anot her 0
aantheti enhadimenie tiw ysysalling ﬂcm%t elogrring Zapingises less than 25%

r Od ces d@g lcfgzﬁ Ye, i Q@(gtg&n é}@tgc;cfﬁ'h@nt\’\" [543 crystalhne N-

- s CI n of 6.
&Es&%th lfbl&hpmg Ed%npns%s 6fss 3hHb 203 3orfhdit, I\Iadﬂin&ﬂ(wclozapme In

giWé n anot her enbodi nent,__t he %:\t,gil,c aI [.ine N- 1 than 15%
raghadimenipithe BrvuiiaeN-<esms OZaPILS CANFRTISEY {1y than 157

t d 5 .
a&%ﬁ&@ 2% d%gh%&?fc? gﬁl‘iﬁé an dﬁpﬁﬁbtﬁ&?. &flborﬁlézntﬁ {89, crystalline N

I n anot
dshethytobovapinkeheomprigest kekd ithen N%I’esamhpbﬂusl Nzéq;nm@lylclozapme In

P oh%gg;ﬁg%gmg{l\y gt x&rri/g%gpnleggl_r-%?s %yéﬁgzyg?% cgglpgses less than 5%

é’% %ho&&%esrﬂ&hglclo%%plﬁe 20.3, 22.1, 23.8, 24. 35,
. 8, 8, 29.0, 29.4, 32.0, and 33.5 20.

I n an@0hHr edbeadtheraspedt, hbscl@ﬂegl @@@m 1sraecrysta111ne N-desmethylclozapine

0 Radtiogh pRPRBI ot e By BBHR by @ine produces a powder X-

Pgﬁéﬂ&%&@&gﬁ%ﬁﬁ%ﬁh 1ﬁt@f151;ﬁﬁ£ BRpaciRds df3. @ 6. 91,43 52 6. 31,55 19 5. 57 5.09, 4.94,
8, 24, 35,
4nt 24,0t 382(4 011 A.74nd6Re3-SBrbhHi 3G, 21ts I%é)865’539§t %\Igp1 ‘?461 P67 (A). In

'ﬂ}og:fe? rar%)tflﬁp%# £ a{g %},’#élﬁg‘? g}er‘_ @tﬁ f&%ﬁfﬁs r;ngLic_ys a powder X-ray
&ffrdotior Haldém vaEh ﬂuerplﬁﬂar?(izsrﬁcﬂl@s of ee;Le,]s 5.67,26100,h47, 4.38, 4.01, 3.74,
aspect, disclosed herein is a cryst

Nblo 3riSt Bl 82dpiand 308r B, I 28p %r?sr@»@ﬁ%ﬁ}t they grystalline N-
SURUPAA SFRRELYA RRGA] R, SRR BRUE Lt intoplans

&SQacnrYgs?of 5571 5. (@ 8,015394, 3.55,8521,5nd 8,08 @)SGn afothgy embodiment, the
gygtgﬂmg gléiesgleg)g(lc éza%{;le grq%]gces a817aow er7 -rasy %?ffra%flgr? '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. In another embodiment, the

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

-3



2.75, 2.73, 2.49, 2.45, 2.37, and 2.34 (A). In another

enbodi nent, the crystalline N desnethyl cl ozapi ne
w@e@diewss a powder X-ray diffraction pattern wamus2005/010876

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,

réﬂeZt?ons%t @@6 34 6515.8. 14744 18.9260.33220, 2338, B, 322318, 28.7737.8, and 29.0
37 and 2 34 (A) are art|cul arI
°2ﬂ1 ahlaa.fuothelr smbodlrmemt ath@m@tallmaﬁaieﬁ@ yiclarapige yquaacps pgowder X-

N- desnet hyl cl ozapi n ro e o
ray; diffraghien ?’Fteﬁ%f%"t‘ ﬁﬁ‘%tlgﬁs gﬁ?ﬁirﬁ gﬁé@é\m nlg§m((1)12 7.8 %20,
7.1,
it i

Fo:rnyﬁ alnl dreeentbodenore; g |crystal s Nedqsm@awké@zaalnﬁmm@wes a powder X-
ra@lldlg ac%fgilga%%%{ gl?thfﬁ{egnela&agvgispai@ggfol %? 'P‘?‘ 1?1“ 6%1§ 94, 5.85, 5.76,
5%2,% 9 171@96 4, 81 4348 242172 3. 93%13 9, gg@s%g?gz 33%57’;036 7528),3.20, 3.06,
2a75d 2378 a 492(2 4.’1 rﬂ Fhoude?.34 rﬂ&)du haemothqrh@nlachy@@aq, |t1pen @rystalhne N-

|
IR AR o PP o ROP P oErRp Efgcligng Bltjem | with interplanar
Je%aéingslgf§9 34, 9 1, %55, 15 941,55 g5, 5156, 75301,75 27 4.98.467, mm 3.93, 3.87,

0, 23, 2, 25, 7.3, 27.
370, B.6833.5, 33@4 83.2663. @0 §@6,72 7538- 7’@ 23%5 230 aqdn.”l 34 (A) are
%?lgtggﬁgtcﬁlg?a%%ngﬁ@t Tn taﬂgth ¥Iﬁf)@(ilhfeﬁte the cry)s(ta}lgl;/e N-desmethylclozapine

ozapi ne pr 0 uces
Gcbcfu&ésaa: pb\ﬁ)&erpXIra}eﬂﬁfrmtidm paa’emtth antsrphlnaﬂ@-sﬁacmgs of 7.1, 5.94, 5.30,

3, 22.6 9, 27. 29,1
50127@ 013, FandthetHhsbdb miE 68Ty oo Sigdament e
nL%?@sr%}ﬂﬁ%ﬁﬁ M(lr CArBd@RE N pdvRfel K.ray NdiPRgction pattern with

e Ccr [t ne N-desnet hyl cl ozapi ne
r@ﬂlmitmest %9, pldw 2. 5><13r7ay4a; 15.1 att4.06. hdf7t2%ed8- il 9K, 19.8, 21.3, 22.6,

22”&535‘)9;6‘23% 250; 3%, 383, 975,978, 291 Do.5c325: aghs Jo7 380, and 385
°28 yglil aﬁ?tl k. rﬂ?cgiu‘ﬁeétg stﬁlﬁné‘ 'ﬂp&&ﬁfeﬂ@m@iﬂpﬁﬁ’@mdﬁdb@ a powder X-

esnef ozaplne produces a powder
ré(y Eiii‘ﬁadid‘nf}faaetn with peﬂletcaom 2 2.9, 11.4t185(137ad48; $pdcihdslo.7, 17.2,

B 5d00p13 e bin S A d R Sl 2l getan phd: 388560, 367,
% (??aﬁac% )bb@l ?xﬁltﬁ& Vﬁtﬁqﬁﬁﬁﬁ e PRNEAMNdB¥methylclozapine produces

Ton pa I nt er pl anar d- spaci ngs~ of
Ap&9derdX oy diffaSiondpafern viddreflactions. SA2R)14.9,116.7, 17.2, 21.3, 22.6,
anot her enbodi nent, the crystalline

N-USRehP) 1-322%1 9. produces a powder X-ray

dl ff r@ﬁ{gon 151‘?%1&0?&% Ef)écli > 1§cf1<£s§&‘ fh%l%ﬁlsls%tcr?stﬁhn@hﬁdesﬁleamylclozapme

I?&QlﬁCOQﬂ@ﬁ@ cMG3diuBEA00h¢ OrySRlhe N-dedmethylc®zapige grodugesg powder X-
24.5, and 19.3 20. | th '

2 e e DSBS SIS TSI 108 70,459,

t t 1 t bodi hy
G 5.7 AT, §P G D GG L7 a]%dana“%?%o" e e

dripstaliliaé hHFdeenmbthgﬂoﬂxmapmet beducasy st ptb\lvdwe X-ray diffraction pattern with

N- desnet hyl c| oza pr

SRS 02 28 APCER PN O KA, 5. gt 499 4.
Adther é'rgbdo%l €. Jhe AGtAnS Wes&&ﬁﬂéﬂozhﬂln@rﬁb&lﬁfes a powder X-ray
aspect m] oSed herein is a crystalli
cﬁifﬁlmmmla‘gtd:mlvuﬂamtmplanar d-spacings of 4.59, 4. 95 4 59, 4.46, 3.94, and 4.59 (A).
In another embodiment, the crystalline N-desmethylclozapine produces a powder X-ray

diffraction pattern with reflections at 6.2, 6.5, 7.2, 7.6, 11.3,19.3, 12.8, 13.9, 15.2, 16.3,
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Form D. In one enbodi nent, the crystalline
N- desnet hyl cl ozapi ne produces a powder X- ray
waledobroeussé on pattern with interplanar d-spaci NnBST/U82005/010876

8.6, 7.6, 7.0, 6.4, 6.1, 5.81, 5.52, 5.24, 5.083,
4.95, 4.73, 4.20, 4.04, 3.90, 3.80, 3.70, 3.63, 3.50,

13:1427.93187,1939,33.,5,34 56 anB128,°28. 13 anotBerOnbaealirder®, tht crystalline N-
(A 3 I'n anot her enmbodi ment, the crystalline

desnepshylelorapins Brosiresea PPYEec Sstay A1fErtien paiipmywith reflections at 7.2,

(AR B0, OSSR oty S v,

1§’S?&an€4 I\ﬁéesni’at elo@egﬁ&- p30cﬂﬁes 3 @dwddr 5Rrap. diffracBoR 7pattern with
. 04, and 2.71 (A). In
rdtmtlmatdmiodw ﬁekﬂ 3, 1 2@r5ygm<h15? P R0

SII- ? fe Q)ﬁoz a ﬁame?th 8*s§][%8?d 1?%{% g\r%jg cgétaﬁlﬂye N-de?methylclozapine
Férf D. 5Ir126ne embRiimerk, 812, crstélfine N—@é@me&yﬁﬂoza@nﬁ%ro&m&ia powder X-
and 3.04 (A) are nost characteristic. In anot

rasndiSigiotion paiterhevigy ipsrplananbscies REB By ¥ 61 Z}Qaéri‘lnél 5.81,5.52,5.24,

SREPAYG8 7,5 5 50% £ 4475100 PR mTINng 226 320 31

33@— Qnd 251 gA) 1k Shothkf eBbodithent, thdrydtallina I\Ddesﬁﬂatlsylclﬁﬁapdne produces
4.0, 4, 26.1, 26.4, 26.8, 27.3, 27872(§§ 1, 5.52,

azwsier Soiayst igiction paitern a1igh pésrpleRBRASHiSS Of Ked 4, 5.8

5°2’4y%téﬁ' | '9'364'5’30'&% {e4 Dy | b @z, BeRBadlsSh, 8.4p0vder3 X5, 3.26, 3.20,

ffractioh w’th refléctions at

3113 3.0413n8,2. 115(12) hﬁaﬁoth%erﬁbocﬂlmeﬁt, the7 c@,stalﬁhe?N degm.etilylclozapme

p%oziduges élzzogrderg}é-rgy dég'a%wni??ggggv%gh Llllgér%?qxﬁf gﬁg?ﬁ%szof ’;30 5.24, 5.03,

P TER G, @C@ C3r6’33t35‘§’}' | A1 Bhode BRI ahY nidsP ZARiaBRristic. In another

producés™ a X- ray diffraction pattern with
ehﬂ)foldﬁﬂdint otie aystMnﬁ N—ﬂﬁsr@e;thyl@loaaplmq_ produges, @ popglen X-ray diffraction

24.0, 24.5, 26.4 0,, L 0015] t

Bl uefiet X B8 AW SR g WOLISS, 106,100, 102
N-desmethy ohozanioies.stosm Be,1l n6anescsrodi ovisy 28tshe9 3, and 33.0
crystalli né N desnet hyl cl ozapi ne produces a_powder X-

°p@y Inliahdthecernboodimant; Grercrystalting N- @we@nérplowpﬁwwpowder X-

18y dfragfioepattginwith stpptions 4 1033128 138, B 2460189 176,179,187,

%10%2(0’*) % m3aNayhens. erBadiDEEND 4 e.8cny St alls| ms 5, 29.3, and 33.0
desmét ci'oZapi ne produces a powder X-ray

°dbf fin anbnhemembmlmnm thwi ¢riystabtine Nptlesmeathylcloprpsenprodages a powder X-

et o SR T8 A 22 AR 205,200

25 Léc%apomler X-ray diffraction pattern wth
Intéi'planar d-spacings of 4.95, 4.62, and 4.44 (A) are
nost [obBsjact &k wsdther.aspert, dHsuddské heeithiodi argsialjing Nedesmethylclozapine

Sy 5B Ao RS BT s povic

@féifﬁ%%b@ Ba@%ﬁg‘%ﬁq éﬂvgﬁpthféﬁglsﬁﬁ&h%sn& . 67198771 5, 7& O 0, 6.7, 6.4,

£00,05.6025B5, 220%, 4.63. #.4428.01, 3d 25,7330, and 3a@fbt( r 'In another

nb h d | |
SRS e e LB LS ARSI SRR ey diffnction
ﬁa@tfehﬁﬁth tSrphinar d-sPacid 4. 90 452, 22414.0223.64, aad 3. 23(A). In another

anot her enmbodi ment, the cr yst alline
é‘mlumhmamthy}hq: bryz‘a@meNFde@mg@yle;amm@dmeq; gypowder X-ray diffraction

ga{ttfeg'nr %‘v?t rpqat t spac né? of 4.95, 4.62, and 4.44 (A) are most characteristic. In

another embodiment, the crystalline N-desmethylclozapine produces a powder X-ray
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reflections at 17.9, 19.2, and 20.0 20. [0016] In
anot her aspect, disclosed herein is a pharnaceutica

W@ 0vp/osisté on  conprising crystalline PCT/US2005/010876
N-desnet hyl cl ozapi ne and a pharmaceutically acceptable
carrier, eluent, or excipient. In one enbodinent, the
deftysticd pateeen MrithesMedtionk at 00apisne.0, $2.1s1BSt ah8j &3.Py15.0, 15.8, 16.6,
free of anorphous N-desnet hyl cl ozapi ne, In ano

h
134 o e 0.0, Rd, 23ry Al 2 RPUGIML R ¢ Mo 2BP G epbodiment, the

N- methyl cl ' . j .
ST PP AER L e T RS A BB paten it
DMhdEsaB e, 0geni T, For.m 2.6) and 284t tiE.  drbmdibee Rinbodiment, the
the crystalline N-desnethylclozapine is

ohystiline: tNydlesrhehaislozepine r produses | a RavElaheX-@kbedfagion pattern with
the cryst [ N- yl cl ozapine is
rRﬁ%@H%?%ﬁ%llg?aﬁ?cﬂZSH%&m D. In another enbodi nent,

the qpypdal | pendneessmichydisdio®arhdieini & N-pharmaceutical composition
desnet hyl'cl ozapi ne Form E. BRI EF DESCRI PTI'ON, OF THE

Wﬁﬂ@éﬁ[}’%ﬂiﬁ}: Widgsmethylclogapine s s pharmecewically pgceptable carrier,
owder diffractian patte | cl ' .
%b%ﬁﬂ] 2 T}{&ﬂ@% F&Buslée Zenigbgodgljﬁ% ’artgl% tséé[‘f%tgl Il';g ]ﬁ:@rzi%gf?@ﬁlylclozapme is

ReVESaR fiks ast b@brppatd el-dedfctiyicidespins. hylc lanathpi embodiment, the
Form B (nonohydrate). [0019] Figure 3 is.a

arpeiallive e N-desmethyldlegapiswder Nodasmesolslerpie: (R oft N In another

desnet hvl ¢l ozapi he Ror . Ft ONr i :

SRR FCF SS9, IR 0 s Fom .

ﬁlﬁ&féﬁ%{iﬂbb_ﬁﬂlﬂlﬁﬁha erysttlineDN-deffathyickizapine iSN-desmethylclozapine Form

i : : .

ée %gﬁgér&wﬁé? Pq%y%ﬂn%ﬁ%g ac%&g&gtﬁ%% lRl-gésm’\eljchylclozapine
2005/ 0 - .

LT IS, AR TG S i ©

ddemefhiytcdbzapiedorm Kli scl osed herein is a process for
the preparation of 8- chloro-

| - (1- pi perazinyl)-5Hdi benzo[ b, e][1, 4] di azepin
E’I;deS”E‘t hyl cl ogREMBESNRMATON OF PHEBRAWINGIN N N

[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 pattern of N-
desmethylclozapine Form D.

[0021] Figure 5 is a characteristic X-ray powder diffraction pattern of N-

desmethylclozapine Form E.



Cl / \ NH conprising reacting a conpound of fornula
I o Hh N(In~~~/ C N H wth piperazine in
wo b@spossence of a nmetal salt as Lewi s acid anPICHIS2005/010876
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 a
conpound of {&ﬂﬁﬂﬁéﬂlDESCBﬂ%FWEfCnﬁﬂﬁgg$ﬁéﬁﬂiﬁ§h
pi perazine is used in excess. In certain of these
enbodi nents, piperizine is added in at |east 6

SoRMEMabENtBesnthidlotapast 8 equival ents, or at |east 10
equi val ents of the anounf ﬁ%@&ge compound of. f

roula .
L1 [ORh] 1 e ot ased R R BIPGeR APTcnp PRoparation of 8-
ford-1E.(5! inyIB5 4T it 186 diazdpin ObNMesmethylclozapine, NDMC)
g LR R R
of @agtul:ohe substituent selected fromthe group
consi sting of chlorine, fluorine, Cl-Clo alkyl, Cl-Co

al koxy, and aryloxy. In some enbogj ments, the solvent
is selected formthe group consistilng of benzene, -7
WO 2006/ 001866 PCT/ US2005/ 0108761 Nor obenzene,

di fl uor obenzene, chl orobenzene, Zggyorobenzene,

tol uene, xylene, nethoxybenzene,

di met hoxybenzene. | n anot her enbodi ne
is anisole. [0025] A wide variéfy al salts as
Lewi s acids are sukfable fo e inj processes
di scl osed herein. IR SOFP—ed et s, "the neta
cation of the netal salt is ecﬂgd fromthe group
consisting of B, Al, Sn, Pb, Sb, Bi, Ti, Zr and Hf. In
some enbodi nents, the netal is Ti. In further
rhedin¥eBictinglah®mpouh®of Pribila If ourt h oxi dation state,
%%.e, F%qis p?esen?bas Ti(1V). In some enbodi nents, the
anion of the nmetal salt is the camjugate base of an
I norganic or organic acid selegted|fromthe group
consisting of HCI, HBr, H, H3PO4,
form c acid, acetiqimcid, oxaH
trifluoromethanesul f oni ¢ .2 ' N
trifluoronmethanesul fonic acid oeniﬁne sul foni c acid,
tol uol sul fonic acid, benzene phosponi c acid.

Especially preferred are hal ogeni des _such a . )
whh pirieieinecindhbpisaimte of ametGRt a6 B MR FaJ 2 fertAoligt, wherein

Sr%%etraﬂl}% tl-ll-elz S%JI\A/'e'nt comprises an aromatic ring.

, the sol vent

d
0

[0023] In some embodiments, there is a one-to-one molar ratio between the
amount of piperazine and the amount of the compound of formula II. In other
embodiments, piperazine is used in excess. In certain 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 IL.

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

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



[0026] The Lewis acid nmay be present in equival ent

anounts to the compound of Fornula Il. In some
weeiodisent s, the Lewis acid is present in excRBGEUS005/010876

certain of these enbodinents, the Lewis acid is

present in at |east 1.5 equivalents, or at |east 2

RRPYDERLER! S diffforédenk&@rst cﬁloﬁﬁ)@hmbenﬁﬁhmioﬁeheermo rrpﬂunmt xylene,
of formula Il. c{0027] The reaction t enper at ur
1

mhon@enmgeanﬂf imethosyEogene. dh gnotherrehodiypinta egg%i%‘ds anisole.
c ér r ?[@égdu-rhli R’FLPGC ﬁgﬁopfﬂé@l Q%lﬁdashﬁévﬁk Rcfi@MrdSuitable for use in the

a Sul reactor at about
p’r@@lﬁkdsﬂﬁﬁﬁés%ﬂllfe@elm tlh sohee enbodimentsotheawetd] bationhef the metal salt is

ddi t f th
20y gn o ne Low 5 Soigeany e PLPeRanne, Hhenr 1 some
%HPJ td*lﬁ%tE apd gla&gl {3071t O/ Rurfirer Theogiaimaund of if Br fuksurth oxidation

€n a at this tenperature. In sone
£4th0icH, HERtEeschhas Tiffipo ulndsonfe éobarimants) thpsanmwd@fdthp mnetal salt is the

portions d d t |
GomHsate lgpﬁ%gf aﬁ n@c&é@ﬁé Ofe rgpggﬂlc&%f ﬁeé?cﬁs?dtcﬁp a | chup Jfo%gg{mg of HCI,

ﬁ?ﬂerHIenﬁ)SD H%\Iot he e 'r%ﬁxﬁeur‘im@f hdegiccosm@undxalic  acid,
fornul a teacted is added at once. [ 0029

tlnlﬂuy&im@hdmsulﬁ:mtmdamrh nttlsﬂuotrht@efb@lmulfﬂmc ofcifloriprene |Slﬂf0nlc acid,

t]oﬁ,m@g?f%g{cth%lc{ &%r 2 'fé’o%l%mﬁc’é& U%%eglahg P déf?rg@% glgzr%ééééﬁmes such as
H{lblgﬁestaﬁd Bhﬁﬁlﬁ@@' RSomenivédiriéits, eidadiah®itis TiChe Lew s
acid 1s the last ingredient added to the reaction

m xt ur0@261 0030 Laie acidanl e Presendfin eaievalghi SIS fnbe Compound
ture ca a t

FERSRIRIT I s PRl AR PRTIR A i STRELA I BRls U corain of

Bfesd ERBodinidnts, e Lev@agdilde préiseﬁlormh‘eleast 1 Fhequiedetts,cor at least 2

time may last up to 6 hours. However, .in s -8 WO

oDEA00. 366t et Ampbobntdsheconamindiokrutla the
react Fﬂﬁﬁi ﬁ%a&t‘i&l _e,tnﬁ;e%atﬁl%uﬁ]]% Yeif Hel fh%ge of 50 to 200 °C and

enbod e reac asts | onger "t han 6
Rirably 80 ts ¢f@°€@nbodi ments, the reaction stopped

efore it reaches conpl et Th _ .
conve[Qﬂ2§h ofﬁ%@%?ﬁ%@gﬁg% WB‘?‘ﬁﬁl‘?‘é %Inct 0{91 %”Eem feeding a suitable

Fe% Cﬂl‘[ qgor{?':’%ﬁp @WYthQB@ %lv@ﬁi%ﬁ&f/@d b# did &ddition of the Lewis
suc V|s MR, R, to define the

teid and aénapiperbzinbie The acstiltiong satspepsleﬁ e$ ﬁl@nwaém@@ fto gdemmperature in the

N
@@ﬁé'tem‘b%gnﬁéhté the @&ﬁp&ﬁﬁeof ﬁ)ﬁﬁﬁlaaﬂ igadaldkial pordory and under external

aline earth netal  oxides or drOX|des such as
todditg kb@p‘bldmﬂmglead}mqvg@npg@ gtherggic gigaction. In other

| kal th I
L T TP S o A s

gount of the base is in excess, for exanple up to 6
equi valents, of the Lewis acid. The Lew s id s, .
thus. dORRRr i ot Yas athar araladismynis. She comppih ol orppisnl is added to the

reaction mixture prior to 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-



filtered away. The desired N-desnethylclozapine is
then extracted and purified by crystallization and

wo eoosloexsecr i ed. N-desnet hyl cl ozapi ne i s obt ai NnBCT/ES2085/010876
yellow solid, which shows different nelting ranges
dependi ng essentially on the drying conditions and
Wb RAmERS] 188 tretioh Rigndlaeg uptto Xhyiss.allh furtheNeBboditdnts, the reaction
| cl oapi ne [0032] I n another aspect, disclosed herej

t .
50 days eider RBaTNG deier (19) s, §Epeiments, Uik, Sagiion Stopped before i
aspect ' 0 iR al.S P4
RRRES omIotiohO SIS, GRS of tSevERIERI bt BBmBOnitRef Rbmula [ may be
@neinliesd Bg PEGIC, odiang lotise dhivectefization tooly secl 45 RECNUV-Vis, NMR, or

desnet hyl cl DI N hstantjially f .
R doSranaie SroMORe! CFOBAP s EhEe e KA AR & apjpn o more.
subst@gﬂdal Ipo1biaE i‘%{le AN Bh@HSs, Nhe reaction mixture is cooled to a

desne ozapl ne' is nmeant” that the
fynpesamet hofl ablootz aldl tre 5s$hphd bessasnéls es ah edlealing 0y allydipe earth metal

g&&g&g@%ﬁ&g ?@tﬁ%@b@f ?Vpa'gﬁ%r%ﬁglu gfaP)e Mmkﬁﬁ% Ta(OH),, or an

ﬁ](glﬁ%r@%{l:ﬁ/ﬂngapé@fﬁbﬁ‘ﬁé, dukh ia§ N¥5@O%, NARCOL h&K,CO;3, KHCO;, is added to
esnet hyl cl ozapi ne 'sanpl e conprises |ess than 25% X
tieoeqtion snikkuge s e appentef s brse 15 i exeersy fop AEBAPIFWALQ 6 equivalents,

b "substantiglly free of. C

Rié/ H?sﬁr%‘f']ﬁﬁcbdf‘ O%Bi)if‘?év'ls iafl%i 1§qﬁn§% g&%{éﬁg? t? rﬁleﬁ]l’{ﬁrable salt, which is then
desRBt hyhe! PEARicsRe® aMjakanaByiplozssife | i Stheh hauira2@d and purified by
amor phous' N-desnet hyl cl ozapi ne. In other epbodi nents, :
blsystaﬁub‘gmarand gﬂ.lrtyerf .ofN-gﬁ@pershy}g,]gzapme is obtamed as a yellow solid,

N: desnet hyl. ine" it j . : "
NS TR B SSER e e JofBRAhe cbjally h he drying conditons and
AR Rb@ust SHh geéthyl cl ozapi ne. I n other enbodi nents,
by "substantially free of anorphous N
desnet hyl cl ozapine" it is meant that the
leSBI & ZRRLIBE: l e conprises less than 10%
zapi ne. I n other enbodi nents,
by / S OOBRRNt | Il dnptifer @speof, disclswDh2G6is0a188Ene N-desmethylclozapine.
PCT/ US2 ine". |
e i Son Bl SBLRTS bG5S B b 2BhBRnd oyt -
?g%g%ﬁ%zé s Than w6 apmhah Odéfed& desoIBIehY hetedz afyi neystalline N-
I'n certain enbodi nents, the crystalline |
?c%gﬂgh%bbyhmh@mtmaalhaﬁeeaof anedrphons N-dagyeetbylclpzapine.
: n sone enbodinents, the Lt [
det er rwq{’éhi T WOEICB-GQ%E%@H’ngypglglr?%ﬂag%%éfgl?%s.& amorphous N-
:agérﬁ BRzamhe Gt Yomahdtithe the RegRBbihyldidRpmpisampledidaiprises less than

anot her "aspect, disclosed herein are_various .
36v4 amoyphous N-desystiall¢lpzapinen- Weather epbedimeaisi Ry “sypstantially free of
co red wifh the known .anpr f f .
aaeRan Vo RTRRRe S Tar Mty QAU Niicemethyldpzapine sample
Q8ipakest Rsd @l Z5%nehaphowl N-dgsiethglclozppinet yinaoitler embodiments, by
| onger shelf-life. Because of their purity and ease o{
Ifawhstantiglly t fiess eofp omprpqens N-deseciplelesapuisi t #q 1§ gopt that the N-

lﬁ%s?r%eth?lcf)og%iﬁggﬁﬁﬁlg %glnpﬁgémgs%itﬁém/ﬁ 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

-9-



Form A [0036] In one aspect, disclosed hereinis
N- desnet hyl cl ozapi ne Form A. N desnet hyl cl ozapi ne

WO-or0a0#spe oduces a powder X-ray di ffracti on pap@ED82005/010876
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,
3r-n6§)hoﬁs 3 desrdethficloda@ide” & &l meanOBhat 3hON-dsB6thykhekapine sample
2.67 (A). O these the d-spacings_ of 6.5, 6.3, 5.57,
sorppyises lepy thay 53g amerpheus X- l,negi.y ozagings 3,33, 3. 21,
and 3 A qar tl L Syl i
theselffal ) JB- SerbB ooy, FhIGATRL S ambliyiclovapine has 2
theling range & U%.4 Al 77.6r°€. insbme karbadinesmits thaomeltipg3atjge is determined
N-desnet hyl ¢l ozapi ne Form A is al so characterized by a
HoRRR-S% MEIERIRLPPREBI- 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,

2glyhorplts df Cr@&alline 3PDOsmethylcBBamn®20. O t hese
5 LS T e uiptBsctietdn b dide oBsfirgpsof crystaine
%H%shfeﬁlfﬁ%ﬁﬁbﬁ’afgﬁ?r acAerdophpated Qhith NERe kool egidrphsusatform of N-

_ , 24.35, 25.1, and 27.8 20 are_nost .
dbsmettylelozaping thdse @eBmArphssursudHsHghheasies to handle and exhibit greater

N- desnet hyl cl o Lne, Form A.exhi bi (R . NOJ

RGP ORGP et T oy i EE s hARyinRP ke polymorphs
Gr WiferBlifell t6 BSGIeddh pRaeatititgl ¢absositins 10 C/ ni nut e.

The enthal py of fusion is about 96 J/g. [0039] The

data from powder X-ray diffraction analysis for N

desne Q I cAI ozapine Form A is given in Table 1, bel ow,

and i re 1. -10 WO 2006/ 001866 PCT/ US2005/ 010876

Tabl e [6036]D- SpRcomgaspeet; didctiesdritiej & Nzdasinethyldozapihe Form A. N-

Angl e 20] d-spacings | I ntensity. uglid.tative 8.9, .

gegngthylepzapipe foyn A_:Lgyog]uge_%a RoWder )6&%' 31 fraction %e?tfgyriww interplanar
5.9 . 7

?épgclggs%f 8, 6%% oé‘sis%fn 5.5 59944 94, We1 1042 4B H.0V, 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 °20. Of these
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
°2@ 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-desmethylclozapine 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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22.1 4.01 s 23.8 3.74 m 24.35 3.66 vs 25.1 3.55 s

25.8 3.45w 26.7 3.33 m 27.8 3.21 s 29.0 3.08 m
WQ2004/088683 w 32.0 2.80 w 33.5 2.67 w [0040] P&r/ESBEN010876

in the followi ng the abbreviations in brackets nean:

(vs) very strong intensity, (s) = strong intensity;

(rr) = mediumintensity; = weak intensity and (vw)

y weak intensity. LOO41] N- des hyl cl ozapi ne
Edmu\ Dr Spagings forseanet vilgeriag tip mlia exhi bits
excel | ent physi 152 °2@EOA&E§JB@LA? aﬂitéri IhY (RGRRRE) €S-

FormA |S agv-eh—ve y St et IIUIIIU at TToSJITET €. It
does not c n\/(arf8 oth h\/ ted forns or VXf her

crystalling fold8 eve whe(n9stor >d _at hidgh_ such ajs
at 75% or 90% tzbative hum.flity in air atmel evated
tenperaturg. ForgpA shpws bggter water solmbility than
crystal formB fgrm A can be prepar ed asya solid
powder wit tes d—medium pﬁru Cl € stze Tange wWhi Ch

i s typical |y—aRgirgfrom_Imto—about—560-m—FormA
i s especiallly q? abl e fnr5f e fotmul ationSof— soli

drugs, becduse &AdIinh doddot require (e of ineft
at nosphere.| - 119.2WD 2D06/ @X1866 PCT/ US2008/ 010876
Form B [ 0042] [ mgagnot her aspect, di scl osednherein ils
N- desnet hyl|[Ci ozggbne l—orm %38'\" desmet hyl gl,ozapi ne

FormBis tryd ed—fornmr |ng d Water c nt ent—of
about 5_4@6 mh?ﬁh cOoF ET&

+ K
CSp” 10S totnrne—1o

U Ulalc
[0043] N- desnet ﬂ?’/lgrl n7=m| n rmBs prO L.Cﬂtgyn pn\nrln
X-ray diffrlact i85 pat| ern3vﬁ6th i mterpland d- spacings
of 8.9, 7.7, 7.25.16.5,|5.948,5%.85, 5. 76 58 30, 5.17
4.90, 4.67, 4.483 4. 1F, 3398 3.87, 3.72,w3.68, 3.55,
44, 3.36,13 28673201 T Uy 2. 79, 273 249, 245,
I
B

.37, and 234 —Ofthe the—g-spacings of 8. 9
L7, 7.1, 64—37\54 518 %2 .g" 4

3

2

7 o 10O T

467 4,171 3 03003  g7] 3’ 2083 68 3 55 1 A4,
3.

(

d-

'S

17£ C Of\
. Y,

4o QD

%
2. 37 Wand 2.34
A) are parjticuBanly charadt&ristijc. O these the
spaci ngs [of 7335 2.67 w

20, 3.06.| 2.789.42. 73| 2348 2 45 2 3
C

[0040] Here and in the following the abbreviations in brackets mean: (vs) =
very strong intensity; (s) = strong intensity; (m) = medium intensity; (w) = weak intensity
and (vw) = very weak intensity.

[0041]  N-desmethylclozapine Form A forms at ambient temperatures and
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 elevated
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 pm to about 500 pm. Form A is especially suitable for the formulation of

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]
wokaesomsséyl cl ozapi ne Form B i s al so char act erPEUSI9Y95/610876
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,Ford®B 0, 19.8, 21.3, 22.6, 230 239 242 250
25.9, 26.5, 27.3, 27.9, 29.1, 5, 32.
38.0,[0844 38 hsatmher@ﬁp%éb,@l%é‘# h@f@tﬂ lé%daﬁlmjh@cb@lae /Fom B. -

(%imgthy%;ozgpm%g‘?%n % Iséa h%%ra%d %grjhav 76 2waztc;isc&nteri]tgofoabout 5.4%,

wWBich corsépbndsId .t m3fol)drat86. 7 38.0, and 38.5 20 ar e
partlcularly characterlstlc 2§ese reflecti.on
§ ormy

12.5,[ Qgﬁ]g I\{t@esmet}ly;lc 9Zape 6pro§1§e§ a ?gwger ragl diffraction
Ifa&eﬁr w?t @axﬁ?% %9@@55‘3898 acter st igG, 5[9&045_2]5 The, §3bas.17, 4.90,

rom po ray actioh anhalysi$ for
4ermeat). 1:1 @z%psraé' Bﬂtzn‘B B8j 3.58 éh 3.30, e, 8. 210,, 348, @S, 2.73, 2.49,

S8 A0yt €4 70 T B2 o D SRACLAOS ol SPIA1 B ANBhE. 585, 576,

sli%“s.ﬁ 0, 90 4]627 i 177 3, 9\333 8%33. 77263 63,m 5948 0 3. 21543820 35)6;12 75, 2.73,
5. 85 75.30s 17.2 5.17 vs 18.

2249@.410, 21'@ GIIdLZ 64 (M aI:BQ)_aﬂlcztll_laztBI aharapterigticy. @f thgse the2l- Qpacmgs of 7.1,
2483 455743 0 BACELDOJ8E8 ST SEOOS OB i
M 23{0844} 72 N.desr@dhylcl8zdpineSForab Blis ?a,1§5>5chfitacﬁ§ilzgd Bybdpsvder 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 °20 are particularly characteristic. Of these, reflections at 12.5, 14.9,
16.7,17.2,21.3,22.6, 23.9, 24.2, 25.9, 27.3, 29.1 °20 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 7.7 m
12.5 7.1 VS
13.7 6.5 m
14.9 5.94 s
15.1 5.85 m
15.4 5.76 m
16.7 5.30 s
17.2 5.17 Vs
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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26.5 3.36 w 27.3 3.26 s 27.9 3.20m 29.1 3.06 s

32.52.75 m 32.8 2.73 m 36.0 2.49 m 36.7 2.45 m
w@2000/0@88¢ in 38.5 2.34 m[0046] Form B i s a RET/YS2005/010876

stabl e hydrate even when stored at high, such as 75%

or 90% relative humdity in air and at el evat ed

t enper at ur ¢. Alﬂglec[emer si- spacﬂngs A hlerIntensiystqubliiatiee)f

-

s
n B

or hydr at ef
is 149 C,

b vvasz30(§)ser ve

t1ng pmm of Forn

UCl léIICU

enl|a| bggnnlng

Cal orinetr

FormBis s

ML
anP(‘I% V A\

J.U ullll IIULC.
Form B Scan he

prepared ajg

particle si
mto about

L a s21.0d po

wder 3:5% t h

desired edi um

ze rage wh

i ch B4t ypi

cally rarsgi ng fron

500 2¢% For

m B BS6eSpe

cially swtable fqg

n1

the formnul g D
not require
al so found
m Xt ures

this invent
condi ti ons.
therefore ¢
solid drugs
conposi tion
A and crysta
nmonohydr at Tha8.3 at |

oes

IOI’IZ-P3 SOI
tusSe ,71(1) Y

'l' hafz yst
Mhen I-Enarp
i on ®B-Swhen
Thex®rg m xt
especs@hly s
AIGE FET O
COH ST 11
L1

alli f arnn
LA BRI L

ecause hqullng d
) It

as

ed under Mhum d
50 very stabl e and
_ the fomrul ation
Djec§4gr tThe |nvent59n IS a
% 0?3?Il ’l::ir:s of Llyb[ﬁll i I e |

/] |
TN OIULIIbeI ULapl e

of £838 two fornms i 4% not
critical. Form C [0048] In another aspect, disclosed

her ei Mﬂ?km%eﬁﬁ%h%l GLR7 Eol@ﬁ (ﬁg{ergvgn when stored at high, such as 75%

cryafal iz
ur es248e al
ui t ablge for

of

D .

h

VeI
desne y can e obt al ne

SODOY QElafie Nuﬁ@cﬁf}ﬂd‘lyﬂr Cdnazapelaeltemtenmmlraures ON«bedfttrB/emton to other
sol vent mixtures is conpletely evapor at.ed. V%)
onstellive 1ReBS PCHYIREG0BAD Phe7Ed. [(Tdmg]leltmg poiii “of Form B is 149 °C,

g(%t 1§§c{ yige! Bﬁae?érﬁ‘ﬁl F%}Lafﬂng' Hﬁféﬁ'ya Beper X ﬁéﬂﬁng rate of 10

ion pa anar d spaci ngs of

4@/ndnuté 3 Form B i2spedidlly walkr QoluBIeS Forfi. B cah bd prépaBd, as a solid powder
5.42, 5.17, 4.95, 4.59, 4.46, 3.94, 3,63, ?

m’)i de@redt medisny pratiele sizaEinggvhigh ipypically r@ggms%&)rﬂ hm to about 500

Hg'r t F‘&@F %9 Syesgﬁgpggflgl?{bﬁ Fog%h&%o%hug%tg% éﬂo&ﬁf 8rugs, because handling

does not require use of inert atmosphere.

[0047]

when prepared according to the process of this invention or when crystallized under humid

It was also found that crystal forms A and B can be formed as mixtures

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 crystallne form B of N-desmethylclozapine

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

Form C
[0048]

desmethylclozapine Form C can be obtained, when a solution of N-desmethylclozapine in

In another aspect, disclosed herein is N-desmethylclozapine Form C. N-

polar solvents or solvent mixtures is completely evaporated.

-13-



spaci ngs of 4.59, 4.95, 4.59, 4.46, 3.94, and 4.59 (A
are nost characteristic. [0050] N desnethylcl ozapine
wo-2006100856 al so characterized by a powder X-r apCT/US2005/010876
diffraction pattern with reflections at 6.2, 6.5, 7.2,
7.6, 11.3, 19.3, 12.8, 13.9, 15.2, 16.3, 17.1, 17.9,

19. 3, 1004919, Wd&meﬁﬂyl@oz@ﬁl@ Ferrﬁ (ZOprodiceE heespewder X-ray diffraction
reflectlons at 2, 19.

Rites), with lmerpém)ar doparings (afrlél ?pa1r3t7pda|2ar1h7 D73, 458,89, 6.4, 5.83, 542,
%gﬁ'fﬁg%ﬁé’gz %%,aﬁg‘f,%gq éﬂsgo(',&gcbf%&e%e d-L8aches b 19,2, 4.59, 5.17,

re nost characteristic.
4.995059, Thes, dres 3.63 mnnm(Axareagﬁmlﬂmmcharwemml y@f these the d-

f N d hyl cl
SPEFIBR O o TG & S 08 150 A SR EP TP s

éngl ] z?bg(ﬁw] er g&ﬁ%‘t@gélo{za?ﬂmé F&%{] @' is }élsfo%lﬁfdcie@izb& %% a powder X-ray

d71ff9acWon bﬁtt&nélwﬂg reflecti@nsBat6).2, 6\/5 ’13 <} 66 111.3w19 3512 85182 15.2, 16.3,
17. 1
61,374,483 89 5020 4, 3 .40 193,28 Dideesgriegtigisiaig2 9%, 17.1,179,

[
ﬁf%nl?% %%%5 %I]405I2 216?22%2‘?? nﬁ%ﬁ&r@:ﬂlgﬂg ?fgl{“%éﬁgﬂf'tg’g ;%IE nﬁleebé, reflections at
o8, M7 qam, b99t2@9sinqr1@eﬂ°zerar@nﬁwmfacmms controlled
dehydr at i on conditions. -14 WO 2006/ 001866

PCT/ Us261}5/ oﬂm876dat{1 odifﬁm]l Nposederet Ryl siiprtien Fopaygs  for N-
Festh Lflly‘lec%ozapgleviid otn G g1 ndlﬁlflfa"o?e(% 'b%ﬂ)W 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
19.3 4.59 s
12.8 6.9 W
13.9 6.4 W
15.2 5.83 W
16.3 5.42 W
17.1 5.17 m
17.9 4.95 S
19.3 4.59 S
19.9 4.46 VS
22.5 3.94 S
24.5 3.63 m
19.3 4.59 S

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 controlled dehydration

conditions.
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pattern wth 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,
wa2®4/008600, 3.80, 3.70, 3.63, 3.50, 3.42, 3. 3FCT/BSBB/010876

3.26, 3.20, 3.13, 3.04, and 2.71 (A). O these the

d-spacings of 8.6, 7.0, 6.4, 5.81, 5.52, 5.24, 5.03,

4. 95, [0853B, AN-ABsmethylObzamn® Ford. BOproduddd, a pcdBler 3XB8y diffraction

St ity snksablanar,c-SHRE 6 1 T, T By OB de Sl 3152 24 5.03, 495,
%725@%{%”%@4 (Z, %8%33 24.3.63 0350, 4. 20,3 . 843 3.803 . 303, 3.04, and

A are rmst char act erl st I C.
pO0FA). Nfdhmhdw#sphmszr&6 Foo.6.0 5.81,89.62 5.24, 5.03, 4. 95 4.73, 4.20,

TR LTS B S Sy g8 A8 AR 2710
%aiﬂ&laﬂ? learaét@hs%c @f tﬁese tﬁe7d gpac;@gs%f 72)1— 512;42?7@)% 04, 2?24 64 3.80, 3.70,

28353. 3291116 3, 04a(|2§d aB@mostzmaraCIentSﬂrﬁese ref | ections at

%g_) 2’ [@%4@ g:dgémégylélozé)gngl?o%ﬁ'[gis é%o %&ar r?Zedéag/ ;hpowder X-ray

& Sotiod (paderr? with, reB&tions 49 18.3, ang 326012@ 1a5¢ 15.2, 160 16.9, 17.6,
partlcularly characteristic. O thes reflections

129618 12191, 270,62 008, 289, 43235 4, 26 b2GH, .57 D@18, 285, 293,

fi cﬂﬁfﬁ ﬁﬁpgﬁlr See AR 4705, 1ot ﬁgrs[ Brheh96hds, 179, 187,

gnﬁ b"yizcé %%DQ% EADS FQSM % 19BAN26.8, i’ﬁblza/ 84,28*338&9\& and 33.0 °20
in Figure 4. 4: DSpacmgsfor ormDAng

ﬁ&%ﬂnlmlmachalgﬂelﬁs&]c I(af ﬁwse,tryﬂ@@mb iat a2i6y 9.9, 10.63 28.1622.0, 23.4,
6.4 m 14.5 6.1 w

%022455 s’é 4nan469é %ewlﬁPstfbaf@c@mﬂP s 17.6 5.03 s

17.9 734, 7 2 29 0 .

29 g gﬂ(lgg] m 'é% daﬂ,ta 3&5?11 ﬂov%d% 7% r‘;’tys‘ (ﬁ?ﬁ&tléﬂ 4ar:%lyms for N

desmethylclozapine Form D is glven in Table 4, below, and n Flgure 4

Table 4: D-Spacings for form D

Angle [°20] | 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 S
17.9 4.95 m
18.7 4.73 m
21.1 4.20 VS
22.0 4.04 S
22.8 3.90 m
234 3.80 S
24.0 3.70 s
24.5 3.63 Vs
25.4 3.50 m
26.1 3.42 m

-15 -



25.4 3.50 m 26.1 3.42 m -15 WD 2006/ 001866
PCT/ US2005/ 010876 Angle [20 d-spacings [A] Intensity
W@ qualotsed | ve) 26.4 3.37 s 26.8 3.33 m 27. 3 BCRESI005/010876
27.8 3.20m 28.5 3.13 mF 29.3 3.04 s 33.0 2.71 m
[ 0056] N-desnet hyl cl ozapine Form D i s stabl e under

excl usion of ARpRI[RE]Y |Aghacials PAP| atentignpRbktative.
N- desnet hylchozgpine form BayS ot med Wi thin hours

when N destreth) 'S,I oZapi nclszl mB-+s—contactedwtt
humi dity. N-destelhylelozapbne For m.D—shihea— |
sati sfyi nglsal LA itylins POent sl and cane used as
starting materiZl.8 for [t he 3.8Peparjati on of bt her
crystal fornms. 283 m E |[ 005F]131 n _anot her aspect,
SI scl ?ﬁe:j hereiyy3s Ndesngpphyl cliozapine korm E. N
esnet hyl clozapj FoTm E g3 be pbtai ned,, when the
sol vent tetrahydfofurane—+s—conptetety cvapUI ated at
roomtenperature. [0058] N desnethyl cl ozapine FormE

pr odugesep pNﬂ@sfméﬁl}Vlé‘Mzegilﬁef Faat Dag staBl@tlﬁlﬁélfb)desfbn of humidity and
i nt erpl anar d-spacings of 12.6, 11.8, 11.0, 7.3,

8. ambignttempepgire. 5Ngtysm§th3b§lozapmg @omp Bas fgrmaed wzphjg;llhours when N-

‘gﬁ glgf%zsapg}% ﬁ%‘h‘bgp% §cggg:téﬁvﬂ?qu£ﬁ@ﬁ§.e§t-%§methr¥ dpl%za;?gle Form D

{hdwsas Safsying Cadleility Bhevloaitenndtdaa. bdOusddnes ataitigy material for the
d- spacings o 4.95, 4.62, and 4.44 (A) are nost

pRp#raeEe] ahererytddem)s N- desmet hyl cl ozapi ne Form E i s

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,F&&h @, 15.0, 15.8, 16.6, 17.9, 19.2, 20.0, 22.1,

and 10871 10T ancth sppecslaciosss Rereimn - lgsmeBglelipasind Form . N-
frfg'tlﬁ*l’éllgi ﬁleg%@ﬁﬁcEeEdrﬁtb'ecobtgneHh%ﬁﬁn Rl k&Gt ORtraBYdrofurane is

20 are nost characteristic.
andeklyTdvapcated at raom povpdeaturk- ray di ffracti on anal yS| S

Lg{ o&tOOgﬁ]Z ?N—é?%@gﬂ Qqepl]geo rFmrm ﬁspl%l ces 3!1 ri)O-Iv-v er -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 °20 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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WD 2006/ 001866 PCT/ US2005/ 010876 Table 5: D- Spaci ngs

for formE Angle 20] d-spacings [A]

W@ owalootsed i ve) 7.0 12.6 vw 7.5 11.8 w 8.0 1HCODUSW05/010876

Intensity

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 5.60 vw 16.6 5.35 w 17.9 4.95 s

19.2 4.62 vs
23.7 3. 75 m 26.

200444s

;B&%érlatspéﬁn&ffqrﬁ%gl ynor ph forms di scl osed here,

22.1 4.0l m 22.6 3.94 m
3.37 w 29.7 3.00 w [0061] For the

crystallizat Agx et[eféjm R ,é A]anm%nglg, Ngli@five) § guch
as stirring ISPEsSto prase—etttipratton);
precipitati %gti on—evapofrati-on;
sol vent |ike wafdr sor pti obl-8 et ijon
of solvates, caB.Obe uged. Di.Quted, saturav®d or
super - sat ut at edi2.s0l utji ons 7¢an be| used forw
crystallizati omp i Thjor wrgiout seeding i h suitgble
nucl eating agepyty.  Tgnper %JJres Up 10 10%, Cmay o]:
app||edtO|U||||o|ut;U||D urTi lUIIIIlIalC
crystallizati nnl3:%r1 prieci n|6 tion down—to Y100 C and
pref erabl y|down%® -3d C n#9he applied Y¥nor phoud or
crystal ling staki8ng materﬁéDs can be usewWwto prepdre
solutions or sus@ensijons $06 the preparatwon of mgre
stabl e forms angy §0 adhi evgoli gher concenty ations |in
t he sol uti gns: 1@@ pt Luebsg%znay e carri gg out W tlh
or w thout (seedj Prieparatiofn—of—erystat —formA
[0062] In o@ne ﬁ:m rreraL_bEéésfueL Wl clozapi-ne—FoermA
i s prepared by 2%l ssollvi ng#®lyst al i ne_ar "nor phou
N- desnet hylicl 0Z2%6 ne ijn a 394t abl e sol ventm or sol vent

23.7 3.75 m

26.4 3.37 w

29.7 3.00 w

[0061] For the preparation of the polymorph forms disclosed here,

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

dissolving crystalline or amorphous N-desmethylclozapine in a suitable solvent or solvent

In one embodiment N-desmethylclozapine Form A is prepared by

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

-17 -



m xture and crystallizing the product by cooling,
partial sol vent evaporation or addition of

woenedalssent s. The procedure is preferably carpCBEUSHO/010876
under conditions that exclude -17 WO 2006/ 001866
PCT/ US2005/ 010876 hum dity to avoid contam nations
Marhiite 16 %doRlt @ntdvhibtidiRswith aAgidratd Miduree RdModiiaA eand monohydrate
Form B can be forned in the presence of humdity o
FermeB dan bg femnageintthe prssoaca of Hmadl%or Wriehingpsal et pfjorm A can also

h 1 . ,

BORRE Bl bl i fan i o B A Elres. Examples
butuigh® Belvedts Mhélede, tiayt e Mot amm e], allrdhacatdte,r adedqnitrile, heptane,
hept ane, . et hanol or_m xtur esmttgﬁr eof

| ..
L o Ry o i
{o ali @Lalh@ kSt afbeds Qe F@ﬁé{aﬁé’ Cﬁbg@a?leh XAt Qﬁéﬁﬁcyclohexane and

exa thyl cyc exane al 1 phati ¢ ethers
Sllphbtlaethfershmbhlas bty Im@]nﬁe:therS(SO\]I@nt eepapioatignberaghicved under
LRI T oY PR S SR M Pogeriogr Shirogen Si&E Dissolution

{5 9! cHfriednout 'TE?yheQﬁng Q%ﬁéﬂéﬂm@ﬁl% R¥nRealileB 8f @p to 120 °C or preferably
suspen5| on to fenperatures of up to 120 C or

pp &f ¥ Aluptil apleanscd@iod, is abfaineda cl ear sol ut| on is

obt ai Di,scl osed herein_is s

pr epa[@??]o g:? Se&esh@?]ﬁyl &l 0% aé’r?}cesﬁzor m A B%E)agaﬁgn of N-
dés%&%mm@apmvm% iAdb$ taads@lvingr Ry sudidudiate fotoh encludmg the amorphous
anor phous “form of N-desnet hyl cl ozapine in a suit

abl e
fotveiN-degmidiyldlezapimg s antuitableysofveak vochdg @%bstantlally free of water,

g}%tl 3 }f}‘ le!vl,y% ﬁ o' ?a}tl 0 |S§ gg{:o\}g% tsﬁld%rséﬁed‘gl?%h g@gfa&ﬁr anti-solvent to

Dedipsia®t Nydsshranmilopier Fora A of aobling thé esoliout tcorrystallize and
to crystallize and precipitate N-desnethylclozapine
pseipitate N-dewagthyiglozapingBorm As preferably an al i phatic

al coh ch )

al i phm [ C}Jcar%&;xss ‘/l%?:lt 1§% %Jean a c%ﬁoﬁlé‘%&@f?l ggc%%-a GiCs alcohol, an

zﬂt&‘ydf aﬁ%ﬂlpl;l]ﬁldlfaﬂﬁﬁ@hb acidand ,alolohol sach ias Cplatlky! 6ter€®f acetic acid, or
et one such as acet ope, rqp t one, I

R@g]ép}”@tlg Corfea ]Fﬁ;pne such as agetglg% W‘? lp(ﬁt}%?%yli IV hé/ugépne or methyl

t'b%.gjl \k%whe hfpﬁ(ﬁf {]lélba!tr}ﬁ vk iPhRtdr b1 YA RAsRR HYdrocarbon such

such s pet ro eum e pent ane, hexane, heptane,
a)s:tpzetreleumy ctlepeptwtmes, lxehs hhepim’@, arctane, cyclopentane cyclohexane or

th ohexane, aqr .a hatic e r
LBl DR, Ofaigotaie SYIeT dotb s ot BHF R gbyipropyt ether or
bAB2Lmep one enbodi ment, disclosed herein is a
process for the prepar ation of N desnet hyl cl ozapi ne
For m f006Shpr i Isi g em)boduggm d/lscplgsegl(hemjn is a process for the preparation of

cl oz n | vent selected fromthe
gtg‘?fﬁlnﬁkym% 72 rglng?WFSlg%et ate, acetonitrile,
et hgnglssolPingPanl N-auéméinyicRpshife fhanesolwnt defected from the group
m xtures of at |east two of said sol vents,

cryst aqmsaszlmggnf Nﬂ@bééiﬁétﬁ'ﬁy Pesttestalhe. reéhaapl, ITE‘PP%W? dybanphgnd heptane, or
parti @{Wg"a 185& Rlo 8PéaY<?£Hlven|ts°f addi tion of a

non- s ere Ssald non-solvent is selected from
t hev)geBMRIllizing N—desmethylclozaplne 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 solvent, and addition of a non-

solvent, and
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consi sting of nethyl cycl ohexane, heptane and net hyl

t-butyl ether, or a conbination of cooling, partial
we@@poosé on of sol vent, and addition of a nonPCT/US2005/010876

solvent, and -18 WD 2006/ 001866 PCT/ US2005/ 010876 c)

filtering off N-desnethylcl ozapi ne Form A and renovi ng

r eg) dgiddrins VPR HesmeDYahizapine Foanenid @hiovingafesidual solvent.

N- desnet hyl cl ozapine in the solution nay, be fro

: o to
50 ani@0pelef elABiconerntradomer Nedeswathyisjozgring it thr soiion may be from
| upion. D i e, t.R¥ineabi

L8  n s SRR b CPEGhEE oo Dl mey e
daotisteshit by BR&Tlg Byuspenstun upgld G0t°( wntitaaidar bawieon isgotnesl.
tenperature of the mxture to about -20 to 10 C aﬂgl xcture 1t
mor e [906Tler aliyy “copljng’o lsisanegsyy loysripg the Ipapsgatry ghihe mixture o
[ S o j _ b ) [ «“ ?g 9 1y
HopL 2B TR D 9 45001 B9 Rk g i e
temioghig gbeucaritast a0 edndrop ¢o B0 efoeghhpbrpentt prefasily 30 leasicd2Qand up to 60
to 50 wei ght percent.of the solyen r S0l vent
PR UPCer R e A OB ROl S0t G o ey Eperspat pfthe solvent

i | -RRVER M in"RE @ £5and up t
S50y SR TH Py L, B34 e MG G of 5 andup i
6D Iweight peResit dud| mersl prefirabipyl (héo Menoight pawent, \ofcthagsed solved.

in.an.inert gas flow or both. [0068] Form Ajmay. al so
bidaL el ) v LU Brcartot 1 SKG Pt fIg g ot
sus pe{i}%hgp ofrosl Adniydgissreiehylephied apt MBaden euilib@tivs in stirring a
or solvent m xtures such as _heptane/ethyl acetate, or
suspensidn it spyid St-tesmeshylelozapinse imit S@lvent oapepiyent gmpxdures such as
0.C and refera r ' f LG o
P BUERGOAL P LRl SMeE ol LieRekaTr L B9% 30 C ng
pR¥eriity appbisd @dr Aifime Gulftent po €oret Mbdesmethyildopientorm A. The
nore preferably up to 30 hours. Preparation of
Eeapmeni may peapdlfedooo Pp Ite) LARarREFabAy Be &¢ S0 @nd anese pypferably up to 30
goqlrrgi nis a process for the preparation of N
estet hyl cl ozapi ne Form B conprising a) dissolving
solid N-desnethylclozapine in a solvent and
preci pitating tfhe solids at ambient tenperature by

A

Erepaaten o1 gNSBEIOMALer . or b) stirring a suspension of

sol i digygefsmh r&ﬁbtﬁ%@ls?@ét?@isblﬁséﬁq{e%in ¥ a bec@ss' foX {H¥ refdration of N-
wat er “and a solvent, and c) renoving water or the
desxietinydclofapiveet BormalB dompssihgent to dryness, or

filtering off N snet hyl cl ozapi ne Form B pof and .. .

re Vfilﬁa)q}l]@g fﬂﬁéﬁ\?—ﬁﬁ@h&?ﬁ%}gh@p@%@&&P]&elgf andgglie\glggt?tl%gle solids at
wat er amf)%gf RInplReurs YR dadidnQdT witer; or

N- desnet hyl cl 0zapine”in the solution may be from 5 to |

50 Wnstirpingfae suspensia) of solid Nodessrsthylelgzapaieghit wefer tgiein a mixture of

solution. Diss Iutiorbmay be
water and a solvent, an

¢) 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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carried out by heating a suspension up to 60 C until

formation of a clear solution. Prior to the addition
wo@Roosmorsq the m xture in step a) is then cool BCI/US2005/010876

anbi ent tenperatures, which 1is preferably about 20 to

25 C. The mxture is then further cooled to about 2 to

profefab®NS to 13 9C\WR2 AR GIARLE F watel/ biS2 PeSs DAOBN6, for example for up to
preferably 5 to 10 C after the addition of water fo

Pearidoptefstably wp to 3@ howrahis Hirpipg t1m§ qf stepdp mggbe up to 100 preferably

5618 8B glPo gy V3450 LR, T BT A 6 e at s

106 @h@@fayuréppﬁefbrélﬂy POUtoS30 TOe Rﬁﬁ@\eﬂ aff sobvehnaist eptdp)is preferably

may be at about roomtenper tur referably 20 to gg) both

T e A OO, TN VRIPRETHIS, WHEAP PN e 81y st gasdlpw or bot
! afle A ??)5@ @Fﬁ@ WU ffrafPpPl Yi ng vacuum a
ysalﬁlner%}ﬁg%ssr{l W£ gé}tdﬁ’ﬁ% s‘}ar?e net hods may be

applied for drying the filtrate. Preparation of

crystal form Ci I OO7FL] I n anot her aspect, disclosed
for the preparation of N

des ”e[‘r(T)Ey Cl 0 Qﬁ&ﬁerFé%ﬁéEt Qh&ﬂé@ﬁ'h%féi‘lg isH ?&@ééé'fﬁﬂth‘é@réﬁratlon of N-

N- de zapl ne in a polar solvent or solvent
dnsmﬂwyhzlmdlrslliﬂMnyC evapoisiangi digsobangisalisl Nedesmethyladoappine in a polar

xture roq rature to dry referr
<Obfepb At soly st st S HARGY CRaThgE 911% L,V&Ab{g ToIKs t?‘ﬁ’émfe at room
ferplrahie ¥o éerlééé) A PRFerss$oditnt afiktafe @fethanol and methyl-isobutyl ketone
gesrreth | ¢l ozapine in the solution maybe from3 to

(301 ’a)n1d5 pméf dhalshycetraitorof Nalesmethylslozaping fn the solution may be from 3

Ev arried, o de

GhE b BT e ARy M PP LI out e
féﬂﬁée@%ﬂé‘ssuﬁhﬁ—ldfdr Wy ex{)éﬁl@e ﬂf a Uheineghd ﬂgﬁ&uﬁfays dangeogen. The flow
from1l to 20 and erably 5 to 15 nL/ m nut
nateecpfathgmeﬁrga@mazzrrweafromértﬁﬂ@)a{l@mlﬁiqraw5| fg {5 %L /minute,
N- desnet hyl cl ozapine Form B is very stabl e under
normal conditions and at anbient tenperatures, it is
Pregiratibreo Béryahlefvah & terrper atures or under dry

ni trogen. Under these co i ons, despe | cl i ne

For m B07&kes Whide \%ﬂé?mﬁ °f°§ap1¥“? aé\%?’oﬁgmé Y os(%gbal under normal
S5 QERIE tagﬂ' Iaf:}rrﬁﬁ tJ Pgﬁﬁﬂg]:pﬂ ik 90416 B‘élévatéd“teﬁﬂﬁ?d’ﬂﬁ’és or under dry
aspect, disclose ein Is a process f

pitrepar. afUmder theke rdonthnnm, Wﬂeﬂrwhﬁcheapim ﬁpfm di)rhpﬂes disngater and is
heat i ng N—d | .ozapi Form B to tenperatures

sk 1og NedeorHnF B G -

erature is preferably

from 75]0 7OrHgs, hRRotheX Qs%‘éé’tr BistlobR] heReil9ath pRdtsdRr the preparation
from1to 5 and preferably 2 to 4 hours. Preparation

of chqsnte&iyldlmamrﬁ Foor ) c@mplasmg; rh[emgrg Ns¢rsmethylclozapine Form B to

dISC rocess for the a o
REGELER AT Fodhptnd "BSPALE eoprLa AGPERETH s 20 gy 70 °c. The
éﬁids%el}%n@eet%m%hmwb@ﬁaﬁi ® § ﬁhdafﬁefe@dbllji)b@d i @ogisher and

sl'owWy evaporating said solvent or solvent m xture at

roomtenperature to dryness. A preferred solvent is

reetpgraaﬁx crvgt%ﬂ%rm-g]e concentrati on of N-

[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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desnet hyl cl ozapine in the solution may be from3 to 25

and preferably 5 to 20 percent by -20 WO 2006/ 001866
wERADBREO5/ 010876 wei ght. Evaporati on may bePCHD$108%1010876

out under reduced pressure and/or by exposure to a

dry inert gas flow such as dry nitrogen. The flow rate

wWightheEvdpeFatiofl 38ayBY cargid @uf beder kediked essin@ and/or by exposure to a

preferably 5 to I5 nL/ m nute. Pharnmaceuti cal

ATy Aok asi e syahomsiry niregent Hes flaw pasof the eyt gas gy range from 1 to

i s¢l osure, r . har maceuti cal conposition

Zg)oar?@rﬁr%feﬁglya%ﬁ%?%ffgﬁl?‘%eg| |y acceptable carrier,

di l uent, or excipient, or a conbination thereof; and

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

Bhermaceuticat §;0MIOsiigns Form E. [ 0076] The term

" phar uti eal [ 4 o : ] f utical

comduBitlor ThaniBiEaRtest e e JidRelre it @ pRhrmace

waifeitent mmEistly aphgsiblogivaly accerahlé engier, diheent, or excipient, or a

Orereetheal SOTPaelLLEn Lochl] LaLse R BLSA2EL T, rom .

]_an aﬁnalfp egj_i ng a conpound exist in the art
imcl uding, but not limted to, oral, injection,

aer osfoD76]par dht eteah, “plregmecsyiicall compdsitien’ agfetnto a mixture of a

Phar maceutical co i tions can,also be.o i neg .
R G LB BBERS DA P AR GRGEL CORBRRTsn actLAf B or cariers.
BiCthadBad i EA eBPbéifiom EctlitatBy Sdraiishation 8£1hd cosipbimtt iocan organism.
acid, nitric acid, phosphoric acid, nethanesul foni % ..
Maltiple techaigessiifradminisignga compenrdberdsiun thsart inghyding, but not limited

e

mca acilitates

ddpositidag R hidd bedbeifined Worsactipdconiicandelvith insrganic or organic acids
ti ssues. For exanpl e di nethyl sulfaoxjde

exan . jde. (DMBO) isa . .
wohTrs riygirephiaricz acad,cladrplepmigs agiel, PHEITIC il eu s aeighyphigsghoric acid,
of . man [. i i- nt Y .
SHoSRCH AN BRI .0 SRk ok LS wcid nd e

gleem cal conpounds diluted in water that wl|l
di ssol ve _t he conpound of

| nt t L tahjl.i ze.,.
t.he b[OQV‘Z)]g! Cél]hpyteggt‘i‘chénqr’l(’) | 1{3?38 at ﬁ%@%ﬁﬁ@%@gﬁt;ﬁ%ﬂﬂmﬁ the
fgxlbﬁgla\(igg. 6fqabégrﬁ§{uﬁg OE]IEGH WEHORS tRkResUt iHok Z&dnpfe dimethyl sulfoxide

ents in the commonly used buffered )
@NBO) a8 4 somnomih atibizélifcheiee dssitl faciditabesc thesuptake of many organic
mmcs the gsalt conditigns of human bl ood. Since

spmpqunds mte thecglls REsPes OLAROTEANN. 3 sol ution at | ow

cpncengF/ | ONSe @rrRUkf18&:R ddfihsteflentiad] onptRddd dBsted i@ water that
bi ol ogi cal activity of a conpound. [0079] The term

wilhyssaie thecetninouad of putatssteas well jap stabdize dhe bisloggally active form of

i luent t dpes, not abr.ogate 1.he Dbial.agical . .
eepipey et BHanen i BHrAER Sulitf ol SRR uspig in the art. One
8ahBRE Ak BatferedBdRfiohi 19 Hhostakr buffged ek becarse liemimics the salt
adm ni Stered to a human gati ent per se, [

pinglitinas eaft iugadn bloaposSinee petianaits oméynﬁelgtrhﬁm! B @f §ofution at 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 pharmaceutical compositions where they are mixed with

other active ingredients, as in combination therapy, or suitable carriers or excipient(s).
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ot her active ingredients, as in conbination therapy,
or suitable carriers or excipient(s). -21 W
WQO®600BE866 PCT/ US2005/ 010876 Techni ques f orPCT/US2005/010876

formul ati on and admi nistrati on of the conpounds of the

i nstant application may be found in "Rem ngton's

TRAKRBELE: ifeatul SinemdesiminiMastionRiflthe sbrinpur(ds .of theaistiant application
PA, 18th edition, 1990. [0081] Sujtable raout e; of ..

manbaifeundain FemimgtonfoPhaspasgittisal Seigncese Mady Publishing Co., Easton,

_%AaﬁﬁWHﬁB§EH999r intestinal adm nistration; parenteral
elivery, I’ncluding intramuscul ar, subcutaneous,

i nt r g@e8nus, Suithlanauded dbRadminisiretton ony, faasxmaple, awlude oral, rectal,

intrathecal, direct _intraventricular,. .. . .

FARETBERTLL 9 RSt eI R onio ParPRieRaL slelij g including intramuscular,

duBbRGdoRYS intkRUGs Ainh%ﬁ@éﬁl  ifPREOARY a@OWENI 84 GhtrhiRBeal, direct

conpound in a local rather than “system c manner, for

iatramlnhéaqularj mtriapgritonda intodnasdl cordnimpmulad inestmes] y i n t he

rena cardj ac grea, often i.n. ot or sust aine

rel ea@ggﬂor mﬁsﬂ‘éffr?aé Y> S PR IBI,S%S%Q ﬁggppoglgﬁ%rh Adpgql rather than

dyBRnfE WehrinBr, 3o} RKGEHRI vill UfjedRhi ¥t Sotapmd difdctly in the renal or

xanple, in"a liposonme coated wth a tissue-specific
andipb ey, ofthe ihiapdepotms Suﬁtmne@éelt%ﬁﬁg@tf@élaﬂ@nanlgﬂt Keere, one may

up .selectively by t r - 1008 The . .

iR 1 oo bR PR By RHpe T sxamplsei 7 fposome coated

WHY 2 iBsudBRUIRGHbEEY. | Thelifoaomes wilddt tirgetbd sehdd fahewmp selectively
ewg., by neans of conventional m xing, dissolving,

yr thagrgani ng, dragee- maki ng, |evigating, enulsifying,

encap, tin e ' et ti r .
A

Itfﬁﬁlﬁﬁ‘ﬁcldﬂﬂ’édgnvd nhinhfrethar eskedlf khowrgnd ¢.pbythetms nafycdneentional mixing,
ormul ated i n conventional panner using .one or nore. .

HpsPLVIng. o RRHMINE, SRespTaAking dyiFatnescBitfying; Frpapsulating, entrapping

<§4&h&kﬁ?%§x§%§&aUXi'iaries which facilitate

processfng of the active conpounds into preparations

whi ch[0084] be Pharuhcptiirahmoapbsitiahd Yor ufer ap@ccordance with the present

formulatjon is depe denlt pon the rout ? of .

BRIFAOS (YR 1188 CHOSOFTUAIRY oF SHICHEPTA Rifgyet using one or more

rS. . : < . : o
DR o PERAIE B CopRLRL SRR R abRSHedSwhich fucilitate
fRevdssigaf'te: #tive neroputnds dito Préparations vdivesn §eooRd phpgpaceutically.

i njection, .the ents of the invention.nay be

b b 5 e St B L S BB RATR Spppen. Amy ot e
s Rhigg %A éa)fri&@,@ﬂ@x@??en%ﬁﬁb@ uSedR saFatienkbasunderstood in the
solution, " R nger's solufion, or physiological saline

oufderin Reoningtoatsdthavoacsitiead Scisheasy 2haven, penetrants

appropriLat e to the barpier € LR
the f&rﬂhg]t at in’ﬁ I EGHOR- {hﬁeai%g%t? zg??%eolg’&éﬁ%téln@?ﬂ)gg noa\l/l\[/l%(p 1 aqueous
ddlutids, %Eéferab@oﬁﬁ] heiblogically abmipatibler Bififers, sucheas Hanks’s solution,

conpounds can be formul ated readily by combining the . . i
Ringeve sobiisurels Pysiolopisalr ﬁﬂ&@ub}lﬁ%ﬂ-l yFerc diapempasal administration,

;():earllré{rhﬁg Sap%'phat!éntgvme Wrrier to be permeated are used in the formulation. Such

penetrants 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, slurries, suspensions and the like, for oral
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the art. Such carriers enable the conpounds of the
invention to be fornulated as tablets, pills,

waele@geesss capsul es, |iquids, gels, syrups, sl upei/Es2005/010876
suspensions and the like, for oral -22 WD 2006/ 001866
PCT/ US2005/ 010876 ingestion by a patient to be
hE&abehy ENARERC &Y be GRlatddl ePRAdacalifal Pfeparatibnsiger 6@M use can be
bé obtained by mxing one or nore solid excipient = |
atitaihedp hpmaiengueniecen metnlidagicariensfwith ghampgeytcabgombination of the

optional ly. grinding. the resulting.m xture, . -
RPSEEI Bl e sk, iP5 o e mivure o
Sthilah)| Frepdiingaduiable duxildeish,r #diesired, abt gbtaint @abletst sr dragee cores.
dragee cores. Sujtable excipients are, in particul ar,
$uitabler excipients sae.singparsculan diligss sich av sBEES, WGrdgelactose, sucrose,
4.0 it RIrfiBLe [ tehe QAB1eS Starch, wheat
i
PatRt oricd astafth, gebatd nstaghm telagacaginh, tragadmpth, methyl cellulose,
cel | ul ose hydr oxypr opyl net hyl - cel | ul ose, sodi
srsopyerimsthykeellilesse. ~ an 69‘@‘1“ pol y?ﬁﬂi’ﬁﬁyﬁﬁifﬁ?qlfﬁ%& and/or
! @) 118 ABLRA! AlsirihrABRNS SnfBhaP BeadEEH such as th
éﬁﬁhg@{rﬁ@ gr@ggh iIﬁEg ﬁg’oﬁf;gﬁ%l ﬁgg;rgr%gl i dgge,e agar’,Suc aS_ ©
@vssaligiedipolpdny mrrodidend, taghher atdinis Lokl aisa saldithereof such as sodium
al ginate. [0087] Dragee cores are provided with
gheleh| e coatings. For this purpose, concentrated
sugar[@ghut | PSSR YorRE abts BEbvidMAl Gith NaitaBIBt doafiAdd. Y For this purpose,
contain gum ar a%l c, talc,  polyvinyl pyrrolidone, )
cachupdd gear selotigrstthgy bassagl ydivth, may @pidenallytcgntaimgum arabic, talc,

i vRC b vartorn arpayofnE dhkPE o Ry dioxide, lacquer

VRS, ardOERgb b Qrddne doMned & sBlveflf MBQEre€.0BlyLAARs bopigments may be
identification or to characterize different

alsietdi toathieotablets oncirages eantipsurer idsniiicatjayogglto characterize different
Phar.maceut i.cal prepar ati whi ch can be used orally

FHE lﬁ%éonﬁl?gﬁ%f‘fe%onﬁjg)ﬁlg%f@%gnade of gelatin, as well as

sof t, [0988) ed Rapfalcascaratepaadtiogs vati¢in cante ased orally include push-fit
pl asticizer, such as Dgl ycerol _or sorbitol.

) he . .
pApskles made ap selpen, asayelasiol realadeansylpy mads, @H gelptisnend a plasticizer,
| dpi r 44 i i . . .
L ALV S, Wb PSP EhPaah B S i i
saginast withsilkasadteasdactoseppindensalithyas staralds| amBorslubiigants such as talc
soft capsules, the activ

d be di | ved
O MRS ER BRIF G ORBATETY] TR BETS ol FPIL GoRuiep g e compounds

ﬁl'g{g Wi R %ﬂunsgéndehiiﬂ Wifat10 |li§ﬁfd|§,y L@RCasIfanG iR, lililid paraffin, or
addi tion, stabilizers may be added.” All fornul ations )
figuid poiyethydetre glysdls.aflh addishouitabibizers maydwagiisds uhll doimenlations for

for such adm nistration. [0089] .For buyccal.. ..

iR OE PO AW B LTHSBT CPOLE Ry R LB I m of

t abl eg(ﬁ)S?gr | % 90683 adifiidiHafibROhé BoripoR@tsi RiAlake the form of tablets
manner . 090] For adm nistration by inhalation, the

oolopenges orirvlatedio worertivnalgnammer.he present i nvention

apr ay (L e i Sio sy et one S Bleg B A5t B3 dccording to the
pRBt iERMtioMakd) céiRniehtty @Eliveredlid el formroip@l dedkol spray presentation
?r.orgn. ’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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di chl or odi f| uor onet hane, trichl orofl uoronet hane,
di chl orotetrafl uoroet hane, carbon dioxide or other
W@ obamises gas. I n the case of a pressurized aePCBUB20051€10876

dosage unit may be determ ned by providing a valve to
deliver a netered anount. Capsules and cartridges of,

¢ & 3?0 RLORLREAN G TR RO OHAP BE femellated Gbithiningf Dpowder mix
se"in an inhaler or insufflator may be fornul ated

of tiret aintpiongd ang e weitablapowdes basersucle iopRIoLTiarch:

suit po r base such as | ac I :

The. dBNEHEndLRfe) P RRuRE Rl ohee BhEHeg ol pRcfbrall Afhltration by
iAABHdY, $ld by BEluL Ynjedtitinesit doBfnudtisInfusioy. Hdrimmldtiope €éri iajection may
or continuous infusion. Formulations for injection may )
Useprpsentadninaenit dosaas forb wage it ampagules gr In pRUGHPHuPEdaRes, with an
[ [ ti-dose t.al . 1t h [ve :

e Y R0E REPSAPR e B eSS ot o
SRAlIHbAP DS By o Agh&ud NEehidlespiang My aguedn Souetirole sgents such as
and may contain formu] atory agents such as

syerspeing: viebilisingapd/or fSBCTERBAGY I sper si ng agent s.

[ OOQﬁboﬂjar MR SldcEflcal OfpMbalLRD Sli'of ojf')areﬂt'é{%?t Qitnistration include
adm i stration include aqueous solutfons of the

aobduse selotipound's then aviatee rcompbuindse ifi owater-selublei dorad. | y Additionally,
suspensi ons of the active, conpounds may,be pre ar.e[d a8 oot
S&ﬁiﬂ“@ﬁﬂ‘ _aPcfethSi ?%}IVFn?Oé’&unSﬂé s _SngrieB?fé‘.l By EWJEP%‘Q ¢ oily myection
JubRaRRhY. | SuRfY ﬁP&aniﬁ’é soe&te besetifed Hﬁﬁld@%ﬁctjy ol kch as sesame oil,
such as sesane ol l, or synthetic fapty aci d esters,

@ wyhthatic Ettyydcidbesersesush as eityl pleate afdsiglyseridaspesipasemes. Aqueous

Agueous i njection suspensi Qns _na ont aj b 2 .
O HerEaOgs | Y OREE, 1 apena g, B M JiRsity of the
RSpRhUschals Q@&W&ﬁﬁéxﬁ@tﬁﬁ'c@ﬁﬂos@ @bifof or dektran. Optionally, the

dextran. Optionally, the suspension may al so contajn

sigpensiohenay alsp cpntginssugablg geabilizergicagenisoviagh éngrepse the solubility of

olubility. of,, the co n . -
P epmpati oS dom GRS PREAR bOEhh ShifaleBSopgigny
Al t erppad3vel Witehbgivals i the adigeetligesdieritayhaye benirpgwekeler form for
formfor constitution with a suitable vehicle, e. 9.
eonstitutien pythaguitalile ¥ehigls: eg-, S%@Ed)r}ﬁéowefree[‘ﬁ@f%ﬁefﬂﬁ% se.
Cor‘rpg@lﬂ?‘ﬁ m*h@'cﬁﬁa&?ﬁm{ss&%gyo LRb &Y hfniIGEH3h rectal compositions such as

conp I'ons "SUC sitories or retention
RPPHRABrice of retertiont ehicMias ¢ € prontaihing tahvetiopalssuppesitory bases such as
bases such as cocoa butter or other glycerides.
qagobyiterer gHWT elY6#14SS: t he formul ati ons descri bed

previ fbgg@gér i %d‘&ﬁi@ﬂ%nﬁ% folBM1afbSO dBRribed PribabRdly, e &ompounds

depot ation. Such long acting fornul ati ons maY
ey abdrbenfatmiael by ai depbaptepsiaton. ( fSvch dxagrpéting formulations may be

ek S0ERSL L0 (B AL ooy o jyramuscuaty) or by
&&Hﬁﬁwﬁfﬂa‘} 1iBg. f PRl Bt @dambleh the YbipbluRisPRlaY & if@mulated with

or hydrophobic materials (for exanple as an enul sion
suitable mdyrepicady eydrephopicomatetials éfos leapngplerassinppmulgion 43 an acceptable

é\i gc;r: 15% :egchsaglgéj Eﬁ%ﬁég gr;zlfs;/ s?)tmi“ir\l/g §’sofu8fe c%)ﬁ%gtrfxlze%; foq‘sexgmple, 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 aqueous 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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[ 0096] A pharmaceutical carrier for the hydrophobic

conpounds of the invention is a cosolvent system
w@owpndsseig benzyl al cohol, a nonpol ar surf act BE/PSH05/010876

wat er- m sci bl e organi c pol yner, and an aqueous phase.

A common cosol vent systemused is the VPD co-sol vent

SopofMsuMbdtalt Polysdrisi@d 80T™RN@6580MW Yolgehzitne glroho00, made up to

8% wv of the - 24 WO 2006/ 001866 PCT/ US2005/ 010876

minm@narabgeﬂmeaetﬂlamﬂl PIpiEedlyh shee PROPNIONA Y BSosQvent system may be

eth 0 u [ : ot
Bl OB G0 gy e R Sl MR Buicity characteritcs

Eﬁl‘tltb@ﬂn‘dﬁlthesﬁdsﬁtﬁmdf&b{e besolvatticethponaiss aeyddel wariefit foowekample, other
destroying its solubility and toxicity

Ioneioniatar perrols surfagiaptse iy, UReITSwE (9T JOBH SARBATE 80T the
I So} r

ERRER HFEbr FIRANRAL IR 2y SEnEEs, Rk BIORRuble polymers may

fep&bea(@onfeﬂﬁﬂn‘éS@Rﬁ%TE éSQTI\/polylwmylf pscbiidonesi zed opther sugars or

pol yet hy] ene gl yco| e varied; other bioconpatible

B@VW@%?ayﬁgﬁt%g?%dfeﬁg?ﬁyl ene glycol, e.qg.

pol yv 1
L@%Z]a d&elgérhnggl{’%?ubst | t@lﬁ@{yo SRS f&H hydro%hoblc pharmaceutica

pol ys ut e r~ dextrose

gdrhymoumels ma@d be entphegred deliposemyessanstt enalsions ahq/d&feﬂplnmrc examples of

B e GRTROBI Sk TBL O bREART s such

Hﬁ%tﬁ}lﬁﬁfo&[decﬁﬁd hﬁ&soeféﬁﬁplbyéﬂr anhQRhCusds1kg st th@%htad)mgreater toxicity.
organi c solvents such as dineth I'sul f oxi de al so may

Bédigiophliyy dbg cenpeindgimays badplvesed nsieg ecustabledgeleateetystem, such as

t OX,I cit %Bl de 1(:3 S| 9 %lé]i&/ |h¥1&er8 %ﬁ’ﬁg&gﬂ%?/ss nﬂliglglgctﬁle gléerapeutic agent.

vaﬂb@ﬁgwgfeaIKAderemté nResiald hsel mnreseubnplmbm pel yelkrksiown by those
containing the therapeutic agent. Variou

Siliechim . 1161 cstITPANTERRsA SAPREgE e HeRANCHIS P flcir shemical nature,
% % g\'ﬁxe Wd? ¥ortahfé§ve geclé ndé)l Byl 156 Qad. tDeI%eﬁléilmlg on the chemical

ai Ned- el ease capsu y, dependi ng
airard aad tllitiibib‘l@glcalr ahlﬁhtge of hiee ¢1m1raqim1tlclsre{1gmt aaddetional strategies for
weeks up._ to_ over 100 day Dependi ng on the chem cal
H%%%Bém'H@a@%%ﬁ%YB?G@P@%? stability of the therapeutic
reage ddi I
st abi zarl onMn%%ggtgﬁ”p oyeégsusg&){1191[811]B p%ahﬁﬂ;d&g?uﬁarl]gombmatmns of the
ﬁﬁ'ﬁﬂmmdﬁayj sed pr(nlldlehle ap hsaltrawitht pha‘tnacmrtiaa}hjat ¢omppmtibie counterions.
t he |nven]t|on may, rovid

Bh%%‘gw L aompa ts gpay gguﬁ c? §1 Vn\gany acids, including but not
RRaleiRs giiboabliy, sﬁﬁ[ﬁﬁ’@ta'cgtllce 18k L rthmy, nli),ﬁlcf QIOREL, Whd Salts tend to be

many acids, Including but not 1imted

mode salhblern equevub bupiher petestic solvents thag, ar@ ghetcmrﬁegpondmg free acid or
Balgc succinic, etc. Salts tend to be nore soluble

ﬁ%us or other protonic solvents than are the

cor r esg@ofli NpHai@eceatitsl @mpdeitivas seitdfle 009N the present invention
Phar maceuti cal conpositions suitable for use.in th

probulernonipesisinns witerei the laglie weTedisels are wentaimed dn taﬁ@mount effective to

t.ive,in dients ar £r
g?cl}l eﬁt ge%ng éggﬂmeve | é; Q}%eﬁ fﬂ%g%, d;{]th%fh ose ﬂk/ngfectwe amount means
sRafiohhCat ¢ompoant RefcatpaLiol gravdny, ﬂ]fef./ﬁfﬂ ovenéimatetsympeonss 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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an anount of conpound effective to prevent, alleviate

or aneliorate synptons of disease or prolong the
W@ envsiovmbe of t he subj ect being treated. Deter nPCHUSINS/010876

of a therapeutically effective amount is well within

the capability of those skilled in the art, especially

in | Uomod of Thbesxdet @brhfdhtidng Gb@ASUSL aﬂﬁﬂM‘stﬁk&ﬂmh@ﬂicﬁld@sage for the

-25 06/ 001866 PCT/ US2005/ 010876 [0100] The exa
rhermadenti¢ad rrompositiens of dkeriprisertr BVPEPTAFRR BB SRGEDS BY fie individual
the pharmaceut i.c of r t «
e i obals HASER ByorilSn oSl cdr TR € gl oly7s, in “The

PHa\rrMh@)\Mgiéal t%lsp@ﬁ Tﬁd%peﬁm@s)h diH.ilop. 1Y, Sd'ejpﬁ:agy,, thiei dugk range of the
et al. 1975, in "The Pharnmacol ogi cal Basis

cpmmogitient adeynistersq. toy the patjent TppiReafPy, 2R We 190 gwerke of the

t

o TORE RN PP 207 R 8 B i
thetglite ofltree clanagelaynyas iensedsd fbglthae patienor Natestbati fos alpfost all of the
two _or nDre iven in e course one or nore d
RECiS CABEE SEyentined, WF% AResogh TR, BFgH APTHges ok estment of a
10]st ts?&ﬁe cérﬁﬁﬁ bf héve Q&Qﬂ%hg@mfhﬁi‘%‘nio@t fn@ﬁn@éseﬁl%lﬂresent invention

I'scl osure, uman sages for treatnent of at | east
witimesecthiost sirne dhsages, heedvsegasabhi sldrtwamushout §. Wosmd 500%, more

R EBE RSB Sran 0 8o A tRE AR ARRE Where no
RO d(r)'g%g@ is @éﬁﬁl@éh@@l Xs REf iRetheahigy tfor a¥vBNEis@@Pedopharmaceutical

the established humen dosage. Where no hunman dosage
dosnpesnddy|ai sieble hagnani ddsagrecarhke dfeised §pm EDso or IDsp values, or other

neV\A over ed armaceuti cal [

Fiafilio gt SRp NP ary B e SnPaDEg IS iR Rifity sudies
;ﬁﬁegﬁaﬁysuggﬁﬁ@gﬁmﬁmﬁ val ues derived fromin vitro or
in vivo studies, as qualified by toxicity, studies and

ef fi cl@EQ1lst u eﬁl@gugh] therixael @osagwdl})e ApterBingd onrdpigyrdrug basis,
1%3@(?& g:gs\é‘gslsso %%%aéﬁ%é@%%ﬂg ﬁd[ﬁé' go%%g dry gte @ o ’S"léhée' dhily dosage

1egidefofag Q.dulTlhﬁmdﬁlpbuerd @ﬁz&}gl@e fme@{am;ﬂe fanrora]rﬂcﬂ;d lmlf tbetween 0.1 mg
human patient may be, for exanp an o%&i ose

Pt 0eng of faqbglngaqdwns@efﬁ@abgf bg‘g@@p g mg, e g 5 t0 200 mg or
891r ﬁlftr%(l% %( LBLWEED s, HDinAaudcfar Whse Of QachSmtg%d?&lQ beBveen 0.01 mg

an I ntravenous, subcutaneous, or intranmiscul ar
aiﬂSH)Othelaeferabig beitieen . lbmlgvmldrﬁ(nm@,le Byl t@Ad niOOf eagh ingredient of
referably, bﬁtmeen 0.1

d
B Phisror LB aS S o e DS BiT e @ BBHBYETU g scoeptable
&t théigo aﬁﬁﬁaﬂ&} hE Heb Blse) 'Eheaco%}ﬁ)"sﬁﬁﬁ%ﬁg%ﬂlﬁlstered 1 to 4 times per

accepta t thereof calculated as the free base,
daye Adenmbistlyi tha comipngjtiagndhihstievention may he tadmgstp@d by continuous
day. Alte ativel e 03|t| ns of..the inventio
5005 G BT OB o e e B 00 mhd Per day. Thus,
ﬂh@fth%l ‘aQﬂy rat)@afg% rb%bbﬂél AlmtiSesRndf SRR hn%@afeﬁdwelmt%mpauy be in the
O ng per day. Thus, the total dai dosage

nangd: 1 412000 merad thertotsl daikedosege by aﬂrémerahadmlrtlwﬁ@almy typlcally be

Bkt KPR e SRR DR PO bl g pod o
éd’htfhh&lsr thaapy, ForledatplOfor ABveebld ivhht, Yor E&l&n@xﬁhpommgs

will be admnistered for a peri od of

[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 to achieve the MEC will depend on
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conti nuous therapy, for exanple for a week or nore, or

for nonths or years. [0102] Dosage anount and i nterval
woragoeelsedlj ust ed i ndividually to provide pl ash@El/Us20e5/610876

of the active noiety which are sufficient to maintain

the nodul ating effects, or mninmal effective

IRERERAT E1BkA@stistiMEsnd rotes fiERiNktrdtiona ov éver, GBRINC assays or bioassays

conpound but can be estimated fromin vitro data.

dodagesd watstgsuneplasmaedncenteationd MEC wi | | depend on

- 26 06/ 001866 PCT/ US2005/ 0108 i ndj vi .
char Z@léﬁi st ?)c°§agaendmg6mllj% 5t aglrsngniz)gt rdae%1e %&xﬂeﬁﬁgﬁv\%\lﬁer I,WEC value.

tRhfosigsY Shoald Be QRisfA¥RredCadinge wptded avidei efiaihtains plasma levels
pl asma concentrations. [0103] Dosage intervals cag
aklogo thre T Ermh (nQey o they e CPIP&TaRLY DetpeBoil-20%gd most preferably
shouﬁlmd5 _soo;ldm' ni stered using a regi nen which maintains
tfcﬁt‘g%rm ével s above the MEC for 10-90% of the tine,
pr ef ejoabdly bah wees o30e&) Ydmidstrmn @r eletiabuptakbethaefective local
50-90%  [0104] . I n cases of | ocal .adm nistrat.ion or
epacenitatipn of fielras may @obhs wated,fe Nl congeitalifly at i on
of th g &PBd will, of be dependent
conce@tlﬁgfji OW[%%M(S%@Q%%%# ch?ingsznpoglt’l on e e. e?en o
@ dHenbuitj @t dading tréatedyforc ther sibjecte vaaglenthensevesty ohighe affliction, the
subj ect. bejng treated,. on the_gubject.. s ight, the
wavpsy of Ia¥r{lft%ﬁ8°%ﬂd|ﬂredt1§$%ﬂ?nqt°ﬁ@w HBpeyscian.
adm njo3hpt | %e%%#ogiﬁohy daeNt deRfred, R Pre@®edd B H@ack or dispenser
physician. [0106] The conpoSitions may, if desired, be, _
avicpembiebl niay @ntraic knoer wospersérsage Erinsconlsining Hgyactive ingredient.

ontain one or nore unit do e _forne.contajnj

T R e Bl S SERTE A P L O e p
SBEiSenSEr RlvARihsy bOlaboonspablitdasy Msthdiphe forpalkinistaion. The pack or
pack or dispenser device may be acconpani ed by L.
disansercinizp radsof g acegnripanisd veith & motivy asgegiakedowith the container in form

di spense;r. may_al so be.acc api Mt |
reSBBRaT by T T B ERRE Rt e ey g r s of
HoYRhfdERAR wBRRARYicE egtdfletiivigof fgprowid biyahe wgencyusfethe form of the
or sale of pharnaceuticals, which notice is

drag [ferchynyan Qfvelgs mqgmigytrgtp@m a%}@h@}(ptigq, forrexample sy be the labeling

h r r 0 [ . i i §i.r At ;U
el BTy 456, RARAETIA. i Bl Shs, or e
ifiro¥edSpréded iaswt. Dr Ggmpdsitionss tcoatprisingf ar cempeund pffi e invention

rugs, or the ap_gr oved product insert. q:o ositi oncis laced i
foomphatad fy 2coEipBlenehaatECInCATHEN BYY 1% Rt BiERAgeS Placed In an
%) % E&H@n&h gﬁdﬁ%ﬁ&% kreafiRdit b€ hn [HRYcaRdS@ndRion.

Fepared, pllacéd in an appropriate container, and _
| abel ppdof7pr tTheatmemt of caystdl n@imatefdNedastiethiybrlozapine substantially
[[0107] The a nt of. crystal.fornms of . . .. . . .
ﬂpmgg;r@{l ﬁwec gg gtgmu%élogu’%@t cgeﬁ{r?cg ppipge% gblé% gdtan%tg/aﬁlgn dpme periods.
TRE IMbaht 18 2n 4 H85h156ch Aa5 38 ondl ol tB%OOdﬂ%,rﬂréfefafbl}i #6m 0.5 to 300
time periods. The amount in an oral fornulation may

g, dmcomok: grefecabbp Gomg) topl08frag.ably from 0.5 to 300 ny,
and nPJl%Sfr ef(?rra??(l)r}/nufla{t%rr?s %ne{yobelcs)o(lic{r%rmulations 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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[0108] Oral formulations may be solid formul ations
such as capsules, tablets, pills and troches, or

wo p@paioaisbor mul ati ons such as aqueous suspensi OPGT/US2005/010876
elixirs and syrups. Solid and liquid fornul ations
enconpass al so incorporation of crystal forms of N

desne{g19br| oz@gei &9stal i h(fbgrd@% th@hd MMRALibO Mdynbe® directly used as
liquid or solid food. Liquids a encompass

ROV dsr | (BioBzedpadisies), lgyailesz aﬁpﬁ@qr@rorpsahémér% it may be combined

ORBb o e BB P AR Bl ol B 4 L Lhe omponens

accoptibnaly tfiaelyndividevaerhj amd they fling bﬁmtdsycdlﬁprdaedifor example from
owder (m cronized particles),.granules, suspen g
rd 95 st igshgine.cromnressiyp tRletso Rl 08 drochey of Fese o dissolve them in
[ Y d
%?narsxltﬁga{s con‘pglﬁ){%}r?tasnﬂ 2%%) iﬁb al @ﬁ?dﬁﬁ‘gﬁ leH |fter Gompression to
fomamilland then filling capsules conposed for exanple

from d or_soft eI tine, res i tab
pi |l s"ﬁ?ﬁl{ r od@EnacgHtl @Elyﬁéﬁ@t%ﬁrrﬁ} eSO ﬁ<ﬂown for the various
ﬁgég b%ﬁnﬁl%ox% H&Pﬁﬁ? bORSH ex8inbld BiSdRE aloﬁyars lﬁ@ﬁnal%@ Qhth&iE polymers,
be applied after conpression to form pil
@(Zcimel}ts Phirinzms usvicfaalahty, awe@puaglaadu fi@fosdng rﬂg@nfa,r eoating materials,
nown,fo e var rmul ati

PVF\E%/’!%%WF&@@QH%? NErs, p\éanésuzaﬁg g}é l&?ﬁa%eints rangoxﬁargs and carriers

for MdWakioGs RIS type8XCi pi ents, | ubri cants,
surfactants, smeetenln and fIavourlng agents, coating

mat er (048]  gixegwlesafor balersdyressum kingdcandy geacia, starch, gelatine, and

t
RN e s s Qe A8 P SR RRRER, B Bgproorsic acids
Hidlend glscle pdlydlihaerse @icolguid/ér Aipastaniydroad aatbaxylic ac1ds homo- or
starch,  gel atine, and bIO|O?I0a| degr adabl e poly

eplyarsides pb dicarbogplipatige sk @ediﬂarmnéarq@éé@mle i fﬂ%mo carboxylic

%H%:qa?& c&#ﬂg& Eo]]yQC ar@lgéﬁlluﬁg-%g%!%@?& ,oﬁ%'l%l‘g{lydndes, polyorthoesters,

palypmisymmandnbomarhom The badlogisal ddgkadableepolymers may be linear,

di a p‘Hn“d’P?ﬁgmg?ﬂ;%’lﬁf atic am n%écﬁ%i&)ggl%%‘gﬁgi ci dlsy;-lactic acid, and
]gcﬂ#rﬁﬂﬂrlg ﬂfey gﬁ&m@oﬂ) ﬁéﬁfo? }dnolgfr‘hgksy RBO2RRAGRAE MfPmers such as

of ycar bona The I cal dabl e pol yners nay
b ydriaabkaytenes @cﬂymdaeﬂhybne,cpqimaprdpgtbne Spdanikied pekyarps gwreof, poly-

arW¥_M§§%%§fa§ggat?(ﬁgoyygw§gné aCI gg?qﬁ]%f: acid and esters or -

RRIETREG oY %oﬁaﬁ 1i® @bidbhifl BRby &Y Sanﬁblésh ti#feof, poly-vinylalcohol und
polyoxaalky enes { pol yoxaet hyl ene, polyoxapropylene

estets 01 xetbierp dheraes som‘enﬂuﬁlda;xdb,ypolwnwlmmqﬂl@lgnam natural polymers
Q%d IaIkyIated pol yacryl am des, poly-naleic acid
% s or - amdes thereof, poly-acrylic acid and

ester ;msm amxdgpldsirer a@iplernabﬁé—p%bmﬂaws @@d10ds Edlcium phosphate.
esters or -ethers thereof, poly-vinylimdazole,

pol y- IB1A3] pyrE@mpénsrfor IEiCai e aptus| of wisnthetiq 9l fats, waxes, or fatty

& agaﬁq&es @éﬁh ‘I_:es for excipients are

aI cium phosphat e.
[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 1-octanoylaminoethane-2-sulfonic acid, 1-

decanoylaminoethane-2-sulfonic acid, 1-dodecanoylaminoethane-2-sulfonic acid, 1-
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[0113] Exanples for lubricants are natural or

synthetic oils, fats, waxes, or fatty acid salts |ike
wor@eeeiseen st earate. [0114] Surfactants nmay beP@mUSIF010876

ani oni c, anphoteric or neutral. Exanples for

surfactants are | ecithin, phospholipids, octyl

t%ﬁ‘bcfe@ﬁrﬁ) 1 HSiaYéthand- i-@ﬁl@om@i ostegy Mbcﬂe@h@oylaxhﬁbét&d@@&lsulfomc acid,
ul fate,” hexadecyl sulfate and oct adecyl sulfate,

mddao@a@cawlmppeth@ne A-sulfenye agiflrodtmanehodicagid 3 téurodeoxychohc
afl , d 1& 5 uc n(:k%q tas%fgéj, %L]’%m Fsg E:hgﬁ‘@ eacgf S&Qo&%ﬂo‘hcaﬁélﬂ and sodium
dly aﬁﬁﬁﬁﬂa@ Oydcﬁt%r@pfaltﬁiﬂﬁsé?dqﬁml lhomtieg sadiuth olkate; 2@1iviD lauryl sulphate,
2006/ 001866 PCT/ US2005/ 010876

todiwmd @é‘é’ho;ﬁpk’#ﬁﬁo eSWAded 2.casier ofilc adj gsodium  dioctylsulfosuccinate,

T

disgsrateh Oglinerab irdomond ot auticldste x wed ogliycerolaindno-biok e-dipalmitate, and
aci ds anf their salts, such as cholic acid,

RAdRyEthyleng stsasate- and sodi um gl ycochol at es, sodi um

capraify ﬂr S%’(bﬁ'lmésa%rats@eet&ﬁﬂg Uigeﬁjcseﬁfee su§1%§|é UBfyctose, lactose or
|l auryl sul phate, = sodiumcetyl sul phate, sulfated

aspaatoom. oi | and sodi um di octyl sul fosucci nat e,

g?ggh. ﬁig&r ch xg&gqsoﬁg?fqg?% %ée%ﬁb%gngegpgr%%m oil of wintergreen or

ﬁiﬁ@hﬁ@dlﬁ‘éﬁke&{e)/@edr@raﬂgéﬂﬁvoﬁ* -diol eate and gl ycerol

nmono- or -dipalmtate, and pol yoxyethylene stearate.

[0115|_]OIH<]arrp|Eecgmrplﬁs foneesating myaterials tase gelatingc Mege shellac, sugar or
aspartam [0116] Exanples for

1PIP f&%a@é@e ?8 peppernint, oil of wi ntergreen

or f oui8) f| Exam ?&s'ﬂok@rééb@&ﬁ%sodre @ichygeor prdpPlparabens, sorbic acid,
[0117 Exa les for coating materials are gel atine,

%Q@Ob%th@h B@noh%@atﬂllf@?ms%l ol ogi cal degradabl e

pol y r tives are nethyl

or par% sor{) agl{c% aa@ﬁg@ﬁg%e?bbut anol , phenol

and t[mm]r 0S eExam[p[bl:lﬁ} tﬁxmtﬁaef omttetp podyrhersafagty acids and fatty
fragrances. [0120] Exanples for thickeners are

agjheatisend epfersynd fatty 3leehols. aci ds and fatty acid salts

and e@hg{a]rsn a@}aﬂﬁiés)’foﬁméla?ﬁs 5191\2‘[]«311111@( %HH{ &s vftﬁfnn A, vitamin C,

anti oxi s are'vitamns, such as vitanin A tam n
GtamiviD arrﬁntanﬁn@ vegdtaiﬂe mtﬁctmg‘fsh@kibe extracts or fish
uid carriers ar

g: lczh&[lg]ﬁ nglngqs ﬁ]lquld g%&]fso pre &%ﬁyl aé%o&wgslt )%{,}(3} as ethanol,
%;rgéfbﬁd g?&ﬂﬂ&iehg'lly%lelq{lﬁdcﬁdl%th&'léhéigﬁkbl@ aide@h lafd oils. Examples for

s for 3Solid carriers are ay,
mlxdroame}smaltdtlcnéa}c alibolerystalling dellglase, aihspm alaminachng e like.

: Imlj:n[(ﬁ[lg J-Lgﬁ@gr%ﬁ tltngltalﬁ qurlglﬁgcortge ciBok May also contain isotonic

agents, such as sugars, buffers or sodium chloride.

[0124] The hydrate Form B may also be formulated as effervescent tablet or
powder, which disintegrate in an aqueous environment to provide a drinking solution.

[0125] A syrup or elixir may contain 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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agents, such as sugars, buffers or sodium chlori de.

[0124] The hydrate Form B may al so be fornul ated as
webdoenuyscent tablet or powder, which disintePCHUS2005010876

an aqueous environnment to provide a drinking solution.

[0125] A syrup or elixir may contain the pol ynorph of

thE & ol PVRAEY B theS Pask@SRLRFind1r thch, 0SR1 &S pfovaR! €rubga@le tonstant and
a preservative |1 ke nethyl paraben, a dye and_a

dffegtivailevelgof theeetive qgpnbig]theblend péisews 8he ervgial frpomay be embedded

.al so be. prepared from the .pol I [
HEif aiihen p SBRERE R BT A B R AP g S BOBAEE. 4 prgter-soluble
h¥€ora0ettute oo, antl optibially-s22aM® suffB@Afi6 IB6bedding can mean in
PCT/ US2005/ 010876 .t he body fluids in the gastro
thisteestexhie inozparatigielfl misrgrpaiclss 1ha s1HE% 4 qlygmers. Controlled release
d, ,ef L I . ACL ] t b nart
AT a5t LRUE) opbp ] BB popurictes o
draulsifibd snigrordropletsiviia langyal Jispdrsiombr endulsionavobiing @ghreddgies.
degradabl e pol ymer, a water-soluble polynmer o .

m xt 02 8f bR el fopes shars WV§HF1?%B¥%XI§% ppefi} Lo agministering a
' tE i SLBE Q" i8R th
SRS ABIRAR olhth bl i SUOF AN ey cn
Beetarisd ouf dr nsingtat desst ane faltlsy thopéutiedageht vibgdh can be additionally

ncapsul ati on of di.spersed mcro-particles or
‘gf’ﬁﬂr o &S%’V_E‘fﬁl-%jf%%ﬁ‘@gnyi a known di spersion or
enmul sjo@ag|CoatrinBGrisea o 08Has inveRde ind i€ f6rhdi$4tRIns respectively can
forms of this invention are al so useful for _
ecatsonadinieistared tn canahibitivat With other theeapapieuagentsdhpteare effective to treat
agents to.an animal. Such cpnbi nati on therapy can
Ve AP g P VI SRR L e P8 1 ur t ner
t her ajpepd] ¢ guerysidli fofm Gal the phsteidcbwival tompeliti@easeeding to the
or dissolved in a formulation. [0128] The crg_st al form _
ipventionsre highht suiablerfar ptfective irpatnaent of seweppEbiatieieases including

ca be_al so ni.ni st Y ' [ i er
TPErospealy s JERIS e ReERERN TRt i Wb o
gi ven[oeseydi t iDisclésed picsindie £ nostinddd pAtdeliveringeNagsmethylclozapine in
[01295 The crystal form and_ the pharmaceuti cal ..
ausipdine tfam docBon iy FomHe FprBeR: i9%Bnt' Pk Hitgnt yhost, comprising
- tor . i Dty _
%%%%%(%@gitﬁg |hS’téﬁf %géﬁéégy(&: h%g I'S, aaf ]Sedgtelli \%19 | so?i grng l,CFyStaume Form
Aghant BaFornedy Baat Bi or PaimE.and gl aucoma. [ 0130]
Di scl osed herein is_.a nethod of .deliverin ..
- desiRoHy I ciraihsn isciered dRirstbarif | e R i, Ndgppetylolozapine  in
cl,:rg&mlige FothMADFo?fa BOHAHE EOF8mas! or ¥8ARTE SbP%he manufacture of a
admnistering to a host an effective anount of a _ _
iNediesmment hydefill oina fien reatment p§ trwutapspchigrion digeas¢o inpluling psychosis,
Farm C.. Form D, or.FormE.  [0131] .Further disclosed
el isarde e O4raig TRTORACHE PO B ERPIE: | 1
cryst @'lkt]ne MRsddRd heref Bs EO¥fed fo@r BedlingO psheiofisE comprising:
for the manufacture of a nedicanment useful in the .
idertifiymgra subfechenffesipg from aue premeliesyapeans efgisyehasts; and contacting the

gu%Ye%? At B 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 buman. In some
embodiments, the therapeutically effective amount of N-desmethylclozapine is
administered as a single dose. In other embodiments, the therapeutically effective amount

of N-desmethylclozapine is administered as a plurality of doses. In one embodiment, the
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affective disorders, denentia, neuropathic pain and
gl aucoma. [0132] Disclosed herein is a nethod of

WO e@andrsee psychosi s conprising: identifying aPGUDpm®0$/010876
suffering fromone or nore synptons of psychosis; and
contacting the subject wth a therapeutically

ﬁlfeﬁl%ﬁtﬂlﬁﬁerad'&gﬂisegﬁorﬁhdﬂﬁlgﬁﬁé Rihjedtoxidp b @dditional therapeutic agent. In
crystalline ormA FormB, FormC, FormD, or Form

gne emecrdemyntt the wihischis qpptastedyifh timsadéftlonpls,%mglﬂtsc agegt subsequent
fc‘)nﬁqel gcgn%c%?% \E{ﬂ olﬂt%segrﬂ%}ﬁg ﬁ‘:z eélg% ou §ﬁ' 1&0%‘1}92%19'}%{2”&6 subject is
eovavidd obith\- thes additiyhat | drpdpentic | @enacimdirl $d ethed calﬁa@tlng with N-

singl e dose, In other nmbodi the th
sPezapinsuntn Bl ﬂga@gh%gﬁvﬁw%ae enél? rJg 1 cSitactd with the

B A st B B RS Sty 1

sorhid efibddinichiy themdrlrtlcmebthempblam agegt tsheelested] fearn the ghoup consisting

gﬁn@gg%{gjtulgg ?e%:ugttag {ulélla,c ﬁqgcﬂve ﬁeéro%amor[%ﬁ egb %?nbn%rs norepinephrine

feng{aﬁpqq%ibft 1359 ehfa] SeRRGANCRd nbRpilBhGRN tragidkB Jinthtifdrs, dopamine
esmet cl ozapi ne. I n anot her e odi nent’, the

sgonjists; tantlpsychcoim agehidinketsh setotonin cagpm@tsaseroﬂoemaq;éagqntsts serotonin
gent I‘I or b‘*isg t he cont.acti|

Gitershy Anist piengonin 20 ot RerPlogin Ay aeepists. aptiepileptic and

ﬁéfgjhepdqulagtlﬁé)ﬂlhg&hg@ Mddonishe addi tional therapeutic
agent substantially sinmultaneously wth

N- desH388Y| clAlsapdisadosednhersmis entracihote mifs tregting affective disorders

ddi I
SR i BB B RE LB Ly  n v

8i8biet; M@ agRfiMseRhda I’d%#ﬂieaﬁ&allyr’tﬁfd@tlif@ Bmiount of N-desmethylclozapme in
nor epi ng;phr i ne reuptake inhibitors, dual_ serotonin
o

einvetaise &g b iorhds, ot & ormip o FoFm E tadpabyeet, whereby the one or
%1%9§§ﬁ1§p%0m§%&‘ ltlies Qi ?1s8% arﬁé]f‘é?‘e[téc? RESA &Hb&hment the subject
agoni serotoni n antagoni s serotonin 2 1nve

Bo@omah.S, Isesd @nibodiZneaunt agaomlffatmge slzoedep nisn klépressmn In another

agoni sts, antiepileptic and peripherally ctl

srbedtieRt, dheAtTsgeR tader 16 raafie. A8 Gope et 8y Wp fherepeutically
LfedivESinatht Yr ! cﬁ?rhbtﬂ%lcﬁfzﬁﬁ%& iy eadﬂin?l HRN 85 a s1%§1e dose. In other
conprising: identifying a subject suffering fronione
enbodimentsy niteonthembewtivally f efoctine aghewntderf; Middsmethylclozapine is

m ni stering her eut| IIy ef f ctlve amount .
RS fﬁyﬁ & &l&fa’lii%@ 0505.c 1 ik RO TR IR mﬁ@‘Ppn%j%ﬁher comprises
FhMidteridsOfd e s t]ec’t: %”ﬂtcﬁlﬁ&lal Heraptatie CdgentVhgh &% éiBodiment, the
one or rore syrrp ons of the affective (% sorder are
subgdat oy aingated witlo He @dbwah@ntapeuth@$ub§®e¢quenetoHhmcrfntactlng with

odi men af f.e t|v

gnqﬁgggg% ozapweaﬁ%%i{ﬁer eé]?.hs) ’rﬁ% OIH ggﬁ Bt ?fgg?cite/dewnh the additional

FOEEE ab élt'"‘}lﬁ{ﬁra’eo e s@iiR:ti@EbREh desSmethiiRlozapine. In still another
therapeutlcal ef fective anount of

mb@@mnh yhe Isuizu egi in econtacted ivith sheopdditionral sheyppryttie ageBle substantially
ﬁg@%{l]eeoglﬁly g{sjl n;rfslet}l% ?g)rz)%lﬂgg IaFSJ%Ht g&ﬁé | g@@éé@%ﬁfsvethe additional

ettpahtid ¥geat 1§j@$@$ed fromahe garupadnsiEiig of Menoahine deuptake inhibitors,
further conprises adninistering to, the subject,
sRieLIVE SEotonim Epuniekist mblbagenporepweaweewaakﬁmmﬂqrﬁedual serotonin

and norepinephrine reuptake inhibitors, dopamine agonists, antipsychotic agents, inverse

serotonin  agonists, serotonin antagonists, serotonin 2 inverse agonists, serotonin 2
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subject is contacted with the additional therapeutic

agent subsequent to the contacting with
wokaesomssdyl cl ozapi ne. I n anot her enbodi nent, PEEUS2005/010876

subject is contacted with the additional therapeutic

agent prior to the contacting with

MtARRIRRL hydr6toREARI NRonikR, Sdrtiepiléphiet Red p&{ﬁlﬁﬁﬁlm‘i Rcting muscarinic

t he subj ect is contacted with the additi onal

antegeBistut i ¢ agent substantlally simul taneously with

N- de yl cl\gza e . .
addi f[:&% ciseor gbsgu ?ci: %gléég | s gﬁi;]o CE}{e %e%tltrng rrﬁl?%eemla’ comprising:

.1ﬁérﬁup1ngmlbjtﬁct sfeping frone ane Bﬁmbm,lsmnqk@mis ohd&hémias and administering
sel ective _serotonin reuptake inhibito
%@P@BPW@@HV ieFfecthestoambo Ntﬂeﬁmﬁ@wlozernl@? i grygielpeform A, Form B,
O%&Pd Be BP FOOE Ertg Légfdaéﬁﬁ e'cp Wﬂ%ﬁ'&t g/rasdesﬁg(ﬁ) @fﬂn@ﬁ effect is produced.
agonls ahti psychotic age g, Inverse serotonin
lagad stbodismnttthai slubyemt sghunnad. s, Insent emboditnentsy ¢hes ¢herapeutically

ni sts, ser 31 \WD 2006/ 0Q186 .
SRR DisR0 208 Ve esr%bs&@leﬁ%@%% I e % &gl dose.  In other

A JIGREMEPT fhE E%H&a ki ARET afrbofiveC tnEmU$¢ aN-Bb&nethylclozapine  is
ant agoni sts. [0 Al's0 disclosed herein is a nethod
aliministeadd mgaQﬂmahty af desesprinsomegembodivient, ithy ideppentia manifests as a

C(s?ub egltlglspléllfg%%r #ad%ilf ! o‘rg] Eﬁagcﬁiglqc?lLe gylsigg}et gﬁglnﬁa&ifests as a behavioral
&iharhis emamR ¥boaimdNt ABS HRIHAM feHRF 2B PEiséshdministering to the subject

crystalline FormA, FormB, FormC, Form D, or FormE
atnoadxhﬁl@aé thgrapsuticvdgeniebyn andesihodiment; Hiccaubjest fie centagted with the

zgig ng Eﬁph)gthc? gg% ﬁgbﬁgﬂlge g% tehcg'?o ?(?,C%Jneg\{{l]t &@e%%&ylélgzapme In

aROEHR bmBbdihceie SHS bl bk |1Qé(ﬁﬁadﬂ@1 Wﬁh @Md@lﬁdrﬁ[ edrapsusc agent prior to
si ngl e dose. I'n other _enbodinents,

t he
thh spnigeiing adth YN-desmethylajezapinsu n{n still another embodiment, the subject is

cg{ngagtseﬁemﬁl ﬁieoé(%ﬁhﬁ%aé diélrerrélﬁgm gén erren?ﬁnﬁ}'}gn esainééﬁg sy with N-

oses. I nhone é
@smegluldzapie Npasdnie BinbodimeatsO e hddititred itherapeutichagent is selected

denentia mani fests as a behavioral . dji sturbance. In

i tb‘?wﬁfﬂﬂ‘iprf@ﬁﬁlst“%gﬂ@f TRSPPRIBLIE Feyntale Ss éée"t“’e serotonin reuptake
AR BsS

PS5 Mgt L0 8o e g ot rp

inhibftexst ddpaminb ajghmistsaditiptsycdrodic etglanﬂsamatse seag@nn agonists, serotonin
subsequent to. tg contacti.n

W%@g ﬁ?lioﬁq%l} p}nﬁgrse |a|gomgtgo§q{g‘gongh%&alltarggmsts {SERgtoninl A agonists,
ARhiGhiclafd %&%Kb‘f&lﬁﬂac%% ans%rﬁéj%tﬁgdﬂ%% t herapeutic

agent prior to the confacting _ _
N- des[ioé3Fly| clﬁdacapdls:éoseﬂnhsmem I1s amomh‘élodenﬁoma’mgt neyrppathic pain

%&gﬁgfﬁjﬁﬁﬂ&ﬁ}ﬂg%ﬁ %}1 Cmﬂl g#g%érg)%gl b onal t her %Qoms o% neuropathic

s Mehyt&ltatap 88d kibjs® nwltanao@md@mhﬁealtyh @ffective amount of N-
addi ti onal therapeutic agent is selected fromthe

dpswaihylederspiveiingrystallimsniiam AeFowupy Hran CaKiopntlyrag Form E, whereby

el ect r ot on nhi_bi t or
‘e PERPRR B Ral: AR AREfBuredi o bl Bbogipent ho b s human.
TROJoRRY BRBBdinitats] ehtp tidkspeuticillybéifeiise adpamoneN- desmethylclozapine is
agoni sts, antipsychotic agents, .inverse seroton

adgenistored aseripglsiiose. %9@@@@%@@me§féf@ﬁéhﬁrﬁpezmpﬁ%?f@@ﬂve amount
&99M: rbgthyﬁ: %5199 !1 a@lpﬂl'ﬂstt&gc? B ﬁﬁgﬁurﬁ r(ﬁtcﬂ)@ésnl fi one embodiment, the
S epi e I phe I

agoni Ic and pe y acting
Mehoa furithes cﬂﬁtpa'gemé(ﬁtt&tmg the subject with an additional therapeutlc agent. In

one embodiment, the subject is contacted with the additional therapeutic agent subsequent
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[0135] Also disclosed herein is a nethod of treating
neuropathic pain conprising: identifying a subject

W@ afobeeisg from one or nore synptons of neur ope€TUS2005/010876
pai n; and contacting said subject with a
therapeutically effective amount of N
t6 eREELIAVAcEhe Z/ih NEdbdindihysloddgindIe Thoinbtier ErabatdiMent-ahensubject is
C, FormD, or FormE, whereby the synptons of ) )
aestactsdamviibc thei sddifienal etherepelitic] (Reee PEIRBOWN fBAt Contapging with N-

c}%ﬁ%;@%&;&cﬁ%g%%{? rir'é fsftiglg t':n?(\)c}e rag%ll‘gn@.kﬂgflﬂt the Ml’)?ect is contacted with the
ANdaRsaEiHYydpehir agint 8ubsantalyisihsitakealpsvith Bi-deghethylclozapine. In
dose. In other enbodiments, the therapeutij HX . L.
sonfeerrahadsmapts. the ad@ﬁlonpldggrﬁgqlﬁwqgelétzléﬁplﬁgteﬁgo the group consisting
A
fetigtalsd) hileibitorsj tdhalaseratiairt iandahortpieempmet tenptgeniphibiters, dopamine
one, enbodi ment, the subject is contacted with the . .
agoaists, psyshodic &ﬁ@}}ﬁ,ilav Wotg@g@geﬁl}g{ﬁ{ sero_tgrgn\?g?agomsts, serotonin 2
: 0 P / 0 agdd Wi lepti
APRELBHA00, " SIALDAROP) GIGRIR ooyt oips oo
suipheetly mstingronscachedintigbhistshe addi ti onal therapeutic

agent jor tq the contacting w th.N- . ..
des _rreltoﬁ%]cl ozAjﬁ‘? ﬁés.c‘quﬁ& E’FTGPT q%ﬁowﬁgpde%gaartwgngl,aug%r%a COMpISIng:
RERiSRs 4 Suthediisabitb Wolhonder @ kjrhewdals dif@iapalst iaad contacting
agent substantially simnmultaneously wth

sidisbiest Withol berwpewially sifeeiesneavinb af Nedpsgethyldozapine in crystalline

ddi ti qgnal rapgut.i c ent. i fr
it Fome Ay Crrbgn P B8 ol gp AR HRR ! BecHls of glaucoma e
2ehQM! | VR 586 nHYdinERU AR kabjeBNiditugia®, In some embodiments, the
nor epi nephri ne reuptake inhibitors, dual serotonin

thadpeiice iy sEpetiverranquat pf Nrdesmstivislezgpine 13 adamisiered as a single dose.
goni st s Nt i PS [ S.eel r tNeni -
BB oo 160 om0 Lt loapine i
aeiRistdred asSzepMzQiﬁjil Bf @osefnt Byoniesdémshodiiments,ohe symptoms of glaucoma are
agoni sts, antiepileptic and, peripherally acting ..
selRsislr rocihe el APHSEIng [0} EBpicA| 185 aeR e RSt Oplip merve damage,
&131 @ec@ggpgel@fof Uisfd! 'H9n %ﬁUG@Hﬁ € AP kb8 Farther comprises contacting
Identi1Tying a subject suffering FFom one or nore
thy rrsgﬂajaass with ghaadditiomal aimatapeotit sgentng In seiedembodisrnt, the subject is
with a therapeutjcally effective anmount of . .
iRt P e peiional | Rerapgpieafgeph SUDSRRGRLA© iy Rynigpoting with -
E%ﬁﬁ@lclgﬁﬁ)mep’ IO iR Bnfbod e ey stibjctS¥ ieh@BRdatith the additional
glaucoma are reduced. In one enbodi nent, the subject |
thsrapemtin agém oTetoe thsochintanting , with N-desmaethplelozpriag.| yIn still another

effective amount aof N-de thyl.clo i ne . .
Shhehite TR RaRBRS LY vl AR difamrappy: mbsantaly
LibRnthheusRe Wittt atldsiéthPlelozMfin@MUAt sethe embodiments, the additional
N-desnet hyl cl ozapine is admnistered as a plurality .
thierapeutes agenh issestasiiien the groyp consistingpt waRoasmine reuptake inhibitors,
laucoma_are sel ect.ed. fr . ! i St i .
ShBYSR TR 5SS OB AR SOBBIEIMIBLEL tat s
andneiepmepeact fuplatte Gihibitsrs Ofopatiine agoréstl cahitipeydhotit lagents, inverse
met hod further conprises contacting . the subject with .
seroteTii ARORNAL, (SHELIe LITRSOREERt SCIOIRNEnE dRFEE #8Rfists, serotonin 2
t he subi i M- . i t4 | .
G0 55 ot RS P R op s e adrncri
agonists.
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desnet hyl cl ozapi ne. I n anot her enbodi nent, the subject

is contacted with the additional therapeutic agent
WwW@ei06/001866 t he contacting with N-desnet hyl cl ozaptTes200$1010876

still another enbodi nent, the subject is contacted

with the additional therapeutic agent substantially

Si ”Ud[q)ilfy‘ﬂous'AMschHaldélscﬂ@&féﬁi hy lacplazmpécugicall Clorﬁpdmtlon comprising a

enbodi nrents, the additional theraf)eutl c agent ?

pharsescaticalyosilackize gmoupt eboNejestietyldezapmsdamrygalline Form A, Form

e b p
BB r e R b AR il B b P ng embodiments,
theraiditonal tisaghentic @@eﬂtemlgd:lét&ed dopt ake drodyp ohosteng of monoamine

dopam ne_agoni sts, .anti psychotic en i nverse
sstblak I DAGn | SIStV cTeB bR IRk hEisors.s GpBpRPRin Teuptake

IPRPRE. (ﬁ]lgp L Dtchin SO }191%1}) ﬁnrfén} PIRE Sindiibitors, doparmne agonists,
serot ohi nl A agoni st's, ant eptl prost enoi’ ds "and
altipbgchatic apattsy mvdﬂrmlmrcgomn agmﬂissl;esotonﬁsamomsts serotonin 2 inverse
2006/ 001866 .PCT/ US2005/ 010876 . %52137% C| .0
FOPISHSn SCEOLONIP 4 - ARASINISISe SPTOLIHMS | 480BH e (ﬁ‘?ﬂ?ﬁ’

zﬁ{ﬁgg Eltﬂ:llg aalnjt oftists€ Clhl ébﬁleaéfﬁw%ﬁm&flts the additional therapeut1c agent is
smet cIoz pine in crystalline F B,

acp% peripherally

ormA, Form
dédncmd(frorﬁdnmgrﬁup oons&'abmmoEa@hmcahaadmghpgyihutylmperadme debenzapine,

épglg{wflgﬂt | Cd( & e%fi}éthll( i, > ng%]?englgl fseglefa?igmotnﬁl therapeutic gent is

SRR TS| Bk ?ﬂ)u@f cORAQRME BE cm&%ﬂirﬂé@ld NiThbtakide®), mesoridazine
sel ective serotonin reuptake inhibitors

@@r@pl@eprmqhéorp@@pmaké omppAiRi®)or shiotidagine efNellail®), haloperidol

Q_gai qﬂr@ ’e llmnO%E(F L 8@2;1 gneen{a’o%r l@éflsoggé} TiE (';E'tchlgltane®) olanzapine

EYPRIXAES, qSRIapine mseroqaﬂ@gons}sdrﬁions ¢RisponidI®Y, Zipresidege (Geodon®),
agoni sts, serotonin 2 antagonjsts, serot oni nl A
Ligom seasbonsin, | ApPIREROlE ifynr Chpvapie) yClogarly fgompazine, Etrafon,

CHARE, RLFo T ThBRAR, Tobinc] NOWE:“RARER 0 foey Ofpivine (Zyprere)

Of U Pehniti) Btdhl?tgl, (Ifheﬁel'gb]antldftlapmen@Seroquel) Reglan RJsperdal Serentil,
henyl but yl pi per adi n dehen ine,. . soxi di |
%rpﬁueé,f Stelagie., Raragtan, P}%a%%ﬁa&ﬁnwa Th et PR Raceutically
tﬁlpl% WhitEth EI%BE trSsonRE BRI B et Y &tb%tlgé 8&tBtonin reuptake inhibitor is
| sting o | or promazi ne (Thorazi ne(b),
mmardl dom ke gfGer entdisdting) Pf flmonetfieo rtble'paamm@, seriraline, paroxetine,

@%«{quﬁl( Rybesglt%%%ltﬂ? :jg llft%?éb?n ﬁ/ﬂgf\%}z@; er%qggfhmhal OP 8 r rl)lga%lnaceutlcally
%cgegtﬁﬁi'é' %1 % Ind plo@XAR i@ed - q¥ isbRR¥odirRéAs) 2RO h&@pinephrine reuptake

rexa , quetl api ne (Seroquel (M, risperidone
{nRitstoe s sbibc(tq:c) )'Iomz ther grevi gmms(u@gmfdh(on)spxetme. anglj ighpxetine. In some

@qﬁ‘}‘g{r"iaflte %Sr‘?ﬁg]zﬁ%ﬁ %r?llgtea}léflgﬁpme&lggboﬁ bltOI‘ is selected from the

g@ﬂ P oRdstine0of dlﬂd}&tmé/ﬁhﬂﬁdchbranl\ﬁhﬁmvomﬁﬁfee In some embodiments, the
anzapl ne (Zyprexa), Orag@ Permtil Prol i Xin,

fonsmneg AgoniSl é% |Salf§:p1i6;é (rg@r u&fopp q:@}g}sgﬁg gﬁq_ﬁggpéme amantadine,

O L L s e e

a6beihRM, ahs alvesset stestenih. agbms&omceaalbﬁdmnmatgomm eonsisting of N-(1-
sel ective _serotonin reuptake inhibitor is selected

methriniparidin-dud)-doidsileurpppngimethylsRedt(e 11 uvoxani ne,
&%Lh%ﬁbwgéy)gfgéq%étppﬁcarbaﬁhﬂd?a?&g;()im106%'7t a4[0RBEIMB  (eplivanserin),

ra ven ine, and
fibakeras &ethh@fin| sianserin, cinanserin, mirtazepine, cyproheptadine and cinnarizine.
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acceptabl e salts and prodrugs thereof. In sone

enbodi nents, the norepi nephrine reuptake inhibitor is

W@ 2006008866 from t he group consi sting of thioni SBREUSI965/010876

and reboxetine. In some enbodinents, the dua

serotoni n and norepi nephrine reuptake inhibitor is

sel ecfoggds)f I OMreenbodiRs of MeShratnh thvahtishilnelirles,emethod of treating
m | nacripran and fluvoxam ne. In sonme enbodi ments, the .
ehgpiivi nepaigoaitsonipsising| identiding e srbietidn geedipf ByRayERsns gf cognition

of, cabergol i ne t adj ' ] e de,
?’gp?cﬁ?w})ﬁge&ngp?ﬂa%%gg%oggw{qsﬁag{ﬁ %ﬁ%ggfeoﬁloér?%%y?lgesor{nn& Form B,
Boteh CepdatDeFornt Peo b4y eiitsect Sehioh dniherapgwivaliy ffective in improving
sel ected fromthe group consisting of N-(1- nethylpip

the cegmtion 9f said\subieck.| our ophenyl met hyl )-N - (4- (2

met hy pyl € : i de, P

SR AR XS SIUCAIS LR AR, (b fP 5 Adman. T some
axpedis ef this embodinga, ithe thetaptwtivally eefecttyepamodie o iN-desnztiylclozapine
i?lm%l nna%lllié}[] gg% \ 3?9%1?{3,2 81'% Olgg]P866 ,{C]:g)-r/ gﬁ%lg 51i/so Oanzgtered as a single
L] e h LS ; _
A0 %5 ol 553, IO LRI smoun o N
desprethybrierapinefis adgmisi¢rod as apliradidyohdesesri ng an anount

o N BRI G Erk S Ba  hnP r compries
dRelcARe Wd Gdfdcy withf @CiddfteonaNtheFaRE@Yd Agknt.t BEr &QEIFIIE, 1RO subject may
of said subject. | 01391 In sone aspects of this
Enbodiotehwithtshid aidijjonet thesaphutigagent sulsentent 4 paidtoonigeting with N-
hi s enmbodi nent, the.the euli cal | ynef tijve t
PRSP b SR FRRS Chy S PR By by AR or Fomm E
Biterngtivel ., th& iitedd m&) béesdiadted ithdaidnideliteinatitiRfapautic agent prior to
singl e ose. In other aspects of this enbodi nent, the

saibecntasting owth y-dssmetbylclazapidunt of N-

desne l o j I.S..adm ni e abai L\: .
dos esf‘ﬁf‘tﬁmf[‘?%&f? N %eﬁé?{yasg%ggfgs of @Fﬁﬂsﬁgﬁg%& [ gr%l lntg{nal therapeutic
ztg&ﬁth rﬁﬁbit@tgidaﬂlyr tsii’tﬁilltaﬁﬂmsfyi sdth Nodednasthylolgzagiee. sully eome cases, the
t it [ .
AR PO B e PO AP R GRG P Monoatine reuptake
e o
Jepstoni@, and aorepd)ephriné-cauptake inbAbitas,ndupamaleyagontses, sntpsychotic agents,
ma%r be contacted with said addi.tional t.hezrageuti c_. :
151& 5§ sgpto&m REPIISLS, SErofQIiR ggt@g%st% s[e]:ptomn mverse agonists, serotonin 2
N ARNRL hydr6187AR Nonistl 4ddtichlleptiRMing 296 8phetdl® acting muscarinic
subj ect 'is contacted with said additional therapeutic
agzgunissu bdn aomk adspgets ofmilhis andwodihgntithehsubject suffers from a condition

N- desnet hyl ¢l ozapine. .In so ses,. the. .additi gnal
PR LRLOBRRS Pl RTE RG b S ot 888heres g
5MASiosdl MstutfanbBNAANERRN! SURIAKS;, hMfibDehISnia, flattening of affect,
sel ective serotonin reuptake inhibitors, =~

affactipe Wisohdarn elepraggionkmaninhidesnensias neyopathicqmint gapcema and two or
and norepi ngphrine r take inhibitors, dopam ne

Qﬁﬁ%afnéltogf%hea ?%é%(‘h%ﬁ#%nﬁgent s, inverse serotonin

agoni fh42] serMiotidrne@bédgRnl i Sthe Spiesdn® NinRe@ionn \igolsdes method of
agoni sts, serotonin 2 . o . .

ameliorating at least one symptom of a condition where it is beneficial to increase the level

of activity of an M1 muscarinic receptor comprising determining that a subject would
benefit from an increased level of activity of an M1 muscarinic receptor and administering

an amount of N-desmethylclozapine in crystalline Form A, Form B, Form C, Form D, or
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ant agoni sts, serotoninl A agoni sts, antiepileptic and

peripherally acting nuscarinic antagonists. In sone
w@zpenoseo©f this enbodi nent, the subject suffePCI/USmNS/@10876

condition selected fromthe group consisting of

hal | uci nati ons, delusions, disordered thought,

behad ddh & %Mﬂ@ﬂt‘%‘aﬂy EXBQKOS b GRcresddl tiedRVEl ¥f activity of the M1

mani a, anhedonia, flattening of affect, affective

winsesriaisr eecepten e i amelioralsi wid deleasitang, symotem patthe subject. In some

Sgﬁ%ﬁ to? l(t)lﬁg %mﬁgq%f? Afr{]\@ k}%{apeﬂ@r%ﬁa/ae%ct?é %JH?\H‘ItQ)rf?\g-gé%xgethylclozapme

isnderthisefed 434 bitgk dust.ndgl other agyeetsi mthklamgaoaliméma&t therapeutlcally
one synptom of a conditjon where it is benef|C|w

phirctivn sanquné of dyglesmehylglogaripg ys gmistgred n%?séd}lpli@}ilky of doses. In
%lgﬁlg?%ﬁfefzﬁod}pﬁﬁssérﬂgoﬂﬁgﬁr 1Rl NBinéa r?s%% cﬁﬁﬂd& g the subject

roman 1 ncreasedl Tevel of activity o
with earadditionsletheparticaagentadidrrexsmplej thy subjectmoyibe coftacted with said

g&?ﬁ@ t Eg:a]?ﬁlu%% a&ege sél%ec nghgl oy %glgtgét@lgAWIt'l:l f\]l-]?:le%hlethylclozapine
g{n%Q Sth@ %?ﬁ&q mg}QB@béﬁﬁ‘Bb& RithSsald'Sd RGN 'tl?e@éﬂeﬁtlc agent prior to

ective to crease the level of activity of
snid cantacting wih dptlesmaimyclopapame| osene cws,dthatsubjeetslts contacted with

TR TR M N N ST —,

fﬂ‘ saseehdy| @leozaRions] thefa Tp@ﬁitliﬂ Bt 9§ S6le@Sd dFrosh Mg Broup consisting of
dose. I'n other aspects of this enbodi nent, the

mlqgoap@gtneggﬂakq/ inkibferst pelectiyvgpienetonin reuptake inhibitors, norepinephrine

lLcl oz nels adni.ni

REREROP s (Bl S Sy bR BB P iR, dopmine

| ahtipdybIRdticCapeRts] iBeErs€ Serbidfin dponisResoohiCintagonists, serotonin 2
an additional ther apeutic agent. For exanple, .the
mbisécﬁg%VS,bée@@mﬂac?-eénﬂﬁag‘?fﬁs@alséfo’f%’éﬂ@| ageqists, antiepileptic and

t g S 0 sa [

kﬁq‘?}) %Paefl& bﬁ(%m%o%ggcaﬁﬂﬁ S%F?cg?%% £ ]\§/le cﬂng %ﬁ}g&gst 8? glcﬁ‘é" érﬁbodlment the
bﬁ)]éwmuﬂétseﬂom hl'bo&dittdnasﬂhctedOﬁ‘ahi tHeegmup udsonsmﬁggrdf hallucmatlons
prior to_ said _contactin Wlth \- desmet hyl cl ozapi ne.

felusiense Wsardered houghih jhsBevipial G {HEFFSIONg;syicidality, mania,
Qtﬂ{%'df;fugnaﬁaﬁepﬁfga%?uﬁ’ﬁ?(gag%ctﬁ%'bﬁfs@fgefsal bi¥ression, mania, dementia,
simul'taheously “With esnet hyl cl ozapi he. ~ I'n sone

nagesathit peinadidiitéronadd twlesrapastainy ofitherforegsingeonditiens.
fromthe group consisting of nonoam ne reuptake
inhibitors, selective serotonin reuptake inhibitors,
nor epi nephri ne reuptake i pE}{OMPPES, dual serotonin
and norepi nephri ne reuptake inhibitors, dopan ne
agoni st s, antlpsychotlc agents, inverse serotonin
[ serotonin 2 inverse
FFSTs F artt serotoni nl A
b§y§b antleplleptlc and perlpherally acting
nuscarlnlc antagoni sts. In sone aspects of this
Erbplingnafmiperaziee subject suffers froma condition

R

thnfepd g, Tlmaemsm lcg’,l,l Fuéqiiehddnitd) s added. The feed tank is rinsed with
anhedoni a, flattenln% of affect, affective disorde
aaprle 431 OML) nRipprzmadRd A3 ik, © eAwivRispial Arecaqdad and the rosulting brown

Coﬁgllgs?%hsg@gﬂé’@too% B Bnd enipbratte N8BT EHREQRt exothermic reaction is
observed. The compound of formula II (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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EXAMPLES A) Preparation of N-desneth Icy |ozapine

Exanple Al: Coupling of piperazine [01431 A 100 L
wep@aebised reactor is charged with ani sol e (16PC/US1002010876

Cinner tenperature and TiCl4 (1.064 kg, 1.37

equi valents) is added. The feed tank is rinsed with

t8OIRQ! porfidd Gndlthe ifficp@srapdri@rd 2iskd Io kP, °G (@q&ahnulabcﬁﬂiﬁlg)at -5°C is
are added and the resulting brown suspension is

hefad Afigr g asldifiereis eamnpleieather roWRGeaGHpR; MidRHs heated to 125 °C

_]?,C %&)@Faﬁm{ei% P)AE dl ?1&162 gezﬁo\% %t%stﬁpéggﬁy Q% IQé%t_l%sotemperature.

I préyRey coﬁ@ﬁbﬁ[—@&lﬂﬂwm aEonvérsins 0699% 30 minutes. An
exotherm c reaction occurs after the addition of -36
WD 2006/ 001866 PCT/ US2005/ 010876 the first portion,

i erature raises to 65 C (external
E@ggﬁtfoﬂeoftft?ﬁﬁ@néﬁﬁp applied). After the addition is

conpl [6144] t h&hb &eamom enxtiieois copbetl to €2 PE mtmttedpctr@tunQNaOH (30%,
jacket te era 20-124 C inner te
hb SoicaHEAenS) 15 'é#lsttﬂpgerf‘@ﬁ%‘éYeétSanél W@E@w reaction
cfc?ﬁ‘tts A rdVinbBhéish %Néor%)l%%nﬁﬁrréélﬂt’ihg%usg&é%nﬁs|\irdfrﬁ1fet1 @& 22 °C inner
S

tanlumsat he reaction mxture is
températire «»ve126(03m1nmt9$ Thentienbinu salts {aoH (Vmb/éiltelzbh, granulated solid

o] SRS o ST BDELF i P e e e

Ad %“shémwitﬁ t-QﬂfSﬂ’ lgdey] ik (TBSAL, L0ND). The Rewh Alltrats (29 L) is washed
war med t C’inner  tenperature over 60 m nutes. The

WlthNnD@h(QshM,g Korma well filterable, granul ated
solid which is filtered off over a pad of celite (10
L pressure filter). The reactor and the filter cake

Bitfachiasegkupl th t-butyl methyl ether (TBI\/E 10 L) The
brown filtrate (29 L) is washed w.th

L). Heiddcti \I‘élewqu@ppl{a@wwrm@ w@&ﬁ%mﬁh@g@ortgons M 847435
1‘5)?%%1%&8{% *%Qeré e %Pﬁlgﬁleﬁ ahd WABR dly nlg/*ngdn% (*43“% 2?1.e’1;jBME 6.51)

ueous ers are co
wiatidedTiSNEe éeﬂue’éué.j)has&'BhEt}(@H 1sl_:)djustai tdiBebly the addaion of NaOH (30%,

72335 ? fﬁﬁqgrggliw (sgsgggratgglag %é altqup%ggso]fag%{}}g 8£1¥%C§9€f with TBME (6 L).
’fl@s"%ﬂlﬁ%}]?ﬁﬁaw jahl%%héda%ﬁﬁ hbﬁ-s@tﬁfz&&?ﬁﬁ% 1\9{' ttxJa PGS (2x4 L),

e co 'ayers are washed wi
theh filtsmtwvat ed O | pI‘BSSIlI'CI ﬁﬂ’mnclmgttd with N25%@4 (3. 97 klgheThe filter cake is

filtere ver a 10 L filter charged with
Yeshoby! 310%1‘%%)130 s LIRS0 ake s washed w th TBVE
in portions (9 L |ntotal). Crystallization from TBVE

[0146] The conbined filtrates (approximtely 25 L) are
Contdimation &dm/RdME

[0146] The combined filtrates (approximately 25 L) are concentrated under
reduced pressure (350 mbar, 45 °C jacket temperature) to a residual volume of -
approximately 1.5 L. The residual brown thick solution is warmed to .40 °C inner
temperature, then cooled to -1 °C. A thick yellow suspension is formed, 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 6f a yellow solid, containing approximately 3.75 percent by weight of
TBME as determined by NMR.
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reduced pressure (350 nbar, 45 C jacket tenperature)
to a residual volune of approximately 1.5 L. The

WO e®omobe br own thick solution is warned to 40rCX/US2965/010876
tenperature, then cooled to -1 C. A thick yellow
suspension is fornmed, which is diluted wth TBME (2
L). Stirring at this tenperature is continued for

%Fpr oxi mat elé 60 nminutes. The suspension is filtered
afer(sigry angl BB K| | ter, 1200 nbar). The solids are

dried t : o
1 ST, LR RPRR oS e e
201 Bodrd ag 20f°Gainnet tedvpesalited The aolidinfittgred pydf M) hgtredsyre filter, 1200
3. 75 percent by weight of TBME as deternj ned NVR . .

mar): ez@@%ﬁ@ee{@s@s%w}t@msv e%@_% 8_11\?%%41 fyﬂ%rwg@wals dried for
3 g0l or&j E«)é!sﬁ’l%r [ifg1 %fﬁ%eﬁ%h:;ﬁn ﬂktt?%%eﬂ\,’vaﬁp{ﬂeﬂ fiFhGURRANARE: fe"d%lced pressure

water e 1s stirred 20 hours a
@20Cnihaner att éfpECatbathe terfiperatmed ifdr i § hours eteqriddf 42201 g of N-

ressyre filter, 1200.. r). The filter ¢ i.S
ool 4l om sl SO s Dt Gl pingpl ot SrgSro-11-oxo-10,11-
&aﬁwkﬂsstﬂhﬁoeﬁ&d-@,q-é@iepi@. ﬁﬁaﬁeﬁﬁg_tr&%efdﬂth@prddacﬁs 3160.6874.1 °C and
of "nitrogen, and then further dried under reduced
the ssBd peoduck B0a ndraciystalinesdd @nigaphousapdicat asr shopprbyspowder X-ray
@@&rgmﬁo ¥ie|d 427.71 g of N desnethyl cl ozapine as a

FHRP Y1859 based on the anount of 8-chl oro-|
1- oxo-10, 11- di hydro-5H di benzo-1, 4-di azepin). The
melting range of the product is 110.6-124.1 C and the

npje duct is a non-crystalline and anorphous

pr odu S s r.X-r ' o3 A o
reasuiaghe M b RS EReh R elbbid 3 @hole 000 1) ac 20 °C
I aC te@ipet AurehaidOBICIM204 &) $DI1g 1( BRQuikdlents) A0addedi Thetfeed tank is
tenperature and TiCl4 (20,4 kg, 12 L, 1.1 equivalents) _.
Fisso itiuanisvhe (7 bt femeke Al Tiehnieareame 5 GA6 4a1 @ equjvalphts) is added
: ' P ' 50z 66 : oC 3
01 TR B oSE SFIEL P85 8 iy, Bpportre, At 54 °C i
RUPPLNEE @A dxstheanicadadtion 35 observadeandt theereatemperatite fkes to 65 °C.
C inn enperatyre.an _exot herm c ,:eacti

By &aoﬁ% A he i fmét apRigderSiehipre- lapg%-é8ﬂé1<§%vd@-5H-dibenzo-l,4-

Jehngd NGk B § 123 2RB! | &uivalent) is added at 55-60 °C i
%ﬁécﬁ’lli o?oo- 11-oxo- 10, 11-di hydr o-g'l—l- di ulevrﬁlzeclal-)ll,s4{il gi aazepi n e

{epeptura dn pbrtfoos ovdratOlthinuRs. Aftkrthe additjon vsadommlyte; the brown reaction

added .at 55-60.C [nner tenperat in portions over .
G dateded it 12 "CHERaRPPBIT LDl & dnef Rinir gl and stimed
fRa% Qtr‘this%fﬁ%&raﬁlré ghﬁﬁ Bt Seh sipdrbtory. Indsik&ss control by HPLC shows a
tenperature (120-124 C inner tenperature) and stirred

¢aversidh df 9900.t hi s tenperature (thick brown
suspension). In process control by HPLC shows a
conversion of 99% Filtration of titaniumsalts [0149]

Fheatigesttiteniuf saltyre is cooled to -2 C inner
tenperature. NaCH (30% _ .

[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 L of TBME is used for the filtration and wash. The 840 L combined filtrates are

washed in two portions with 75 L of 0.1 M NaOH each.
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47 L, 4.8 equivalents) is added over 5.5 hours,
keeping the inner tenperature below 5 C by external
weombiotige@at -30 C. The reaction mxture is stiPCBEUSADS/A10876

C for approximately 8 hours, then warned to 20 C over
approximately 3 hours (thick green suspension). The
solidis filtered off over a pad of celite (using two

50 L pressure filters). A total of approximately 500
Extofctiveiverkup used for the filtration and wash. The 840

l; 5CE|‘@#§|®C’ f @1%(%%?@0 ?)Irt]lgse &1&%%538%0} %Q_L%%gé io?r}iﬁpflgxﬁlﬁately 420 L

RBEl/ KERRGSY 18 46ted Bt HCLi(Y Q\/I\/\Mﬂﬁum [ﬂl]S})in fhine portions. All acidic
organi ¢ phase is divided int

2oy Jayaxsedry eppapiped. eBRME @gl?hLba\% tadﬁi%d él%i g PEYtURg i stirred for
iteet 3t Finh bl SRRttt e 1) s

TBHET(th@dHﬁ)t sitiprove dayen EepaﬂmanNa@Ht @Yo, 30 Injiin lmﬂéed to adjust the

recipitate forns. Addition of_water
}; B i e B P s P g TR ning brow

dﬂagaro/?s ?e&} %}ed' %@ﬁﬂ: ?cgltegusa Sts Eﬂ?actéﬂ"'w‘\itﬁ ’ﬂ-ﬂMETbﬁW L). The

I'SSO yers e separ at ed
q{rgﬂtdu ttyerscand eombmgd bdowashed Mhed@mtura@dsbapa(b{@dwandwo portions.

I'r;)g%ﬁiﬁﬁgl%q(‘? gﬂ;@'s gl{gglg Itﬁﬁo%%t gﬂ ah%gﬂgg N 1%) 4] dLI)lyer separatlon is not
%&ISIEICS @Hﬁftﬁhﬂdﬂﬁ(/ﬂg‘@ 45 2% Ysgadd)ed 'uﬁdéﬂ’k‘ﬁrﬂig lbhlpfh‘é solid\does not dissolve.

recipitate forms during the washing with the second
Phyt acstate €324 1)ay eddeﬁetpahamngtnrq io theteactonsyit heesolid does not dissolve

SR TR 43l 5 B She PSS e s

Added Jfowhibe d?’{géﬂl(sl ﬁ)ﬁadenaﬂdhﬁ‘eﬁﬁﬂﬁte Ofind BWkcdndep®D bdndslstlng of a clear
does not di sso letely. The mi xture is div

ongenjc phrsepBhe reacion s qzbarged@gm iveith the figst part mdeféhxmﬁ%téte (135L) and
g{gt(%ﬁié)e[ﬁg\%er\é\%t re%gﬂll Cdcogoqsd?ssgﬁg 'Péﬁﬂ @'4t I@#ﬁﬂ"(‘l 5M, 105

|st|n a clear “organi

LEaetadted ® HBKigate &gﬁiertewtérfhrﬂfmﬁimg fst cqnanﬁed Eﬂnel solids still do not
ethyl acetate (135 L) and wate r; we

dd
dinwleo(The @nzs@rwtﬁltﬁ%ﬂsqflf (g0 brmﬁuwﬂlt SN ?1(%’ fifter cake (8.4
1% of-J2t m&&nﬂg an ?g e ghgs.l:tfh&at@ gféﬁ%aﬁ Bfts 5 reﬁ%?%&rwém @he organic

rrring 1s I nue he solids stil
phiass & v@mbihbe withxtha rpeevisusly bbaired obdak of danic phq:see(sstﬂtai 828 L) and

;ﬁlilllcté?et;%?‘; u btrg' qug p%?e?lgllggv&% {Z (g %vé 4@2450 ag ] get temperature The
%%Hﬁd’t?ﬁ GhitBs¥n YR ﬁnxtléja Qiuﬁﬁg ﬁfé‘ (ﬁstllfhlﬁaﬁ EWihen & Q88KIAE Yolume of 500 L

e previously tained clear organic phase (in
isatadhe®2Be prevanmubly Gitteed rsolid(@d kg) denddeddodbel npkiass iy e reactor. A

P e i Lt crmerat e, The

distillation. Wien a residual volune of 500 L is
reached, the previously filtered solid (8.4 kg) is
@w&dﬂlzatblonfremthyltﬂcetatQﬁTBN@ reactor. A total of 700 L

f til]ed off ]
ot ny ! N88H 5 Freucty bl sfinkoron &5 el S B Aate 02 1) and
TBME (60 Ef et Jﬁsﬁéﬂ@iﬂn 1§(he£t@d & fedRix| heArdoled 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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TBME (60 L). The suspension is heated to reflux, then

cooled to 5 Cinner tenperature over 3 hours and
waeisnede@at this tenperature for further 45 m PCE/ES2005/010876

The solid is filtered off (170 L pressure filter, 1-3

bar pressure). The wet filter cake is dried under a

@F}rs%"l’l'fﬁaﬂgn oFirﬁﬁlﬁ”ﬂ%@ RS EthYPaddeid/FBMII S yi el ds 23. 58

of yellow solid. -39 2006/ 001866
PCT/ U262/ 0 Toameetiart yos selpetivelit Poyatabiizei aus dmptifites, far @iAL-reactor is

et.ate/ TB rt [
St o b8 Bt Mo o be) B LaGib BB pfielyon. a2 1)
W 4dded hTh@@é&‘ﬁﬁlr@OMsgeﬂsﬂﬁl BBhdatnd enebfxnijadket @erﬁ)ﬁerature 70 °C) and
TBME/ et hyl acetate (10:1, 472 L) .is, added. The
stivend) at g tempepewsifon | heuh The sespersionsisicagled @ KEtover 3 h. The yellow
1RTE S5 8P Gl e pBlL Bhisky Ao SEEREREL U2,
The yellow solid (18 57 kg) is filtered off. The
product crystallizes with inpurities. Acetic acid
éﬁ%@ttca%l“i@ﬁrﬁ[CG%B] The 160 L enanelled reactor is
charg th I |
out oﬁﬂélﬁe éﬁ‘gﬁ%@% él%%lcf?lfad }e%@t %ﬁ?ﬁ%g%ﬁevépﬁl ngrg%tﬁgx%fl%&z above solid
Chso0rigsatlt off thg 18UEHer) sind withsdicldoionretidma (5¢ bpfhe resultmg suspension is

terrper ature for 50 m putes. eous acetic
SR 23 30000 Corapesaiiie OB AL teS gﬂH@OﬁS@C%ﬂC}%@% Uilp? s added and
Eﬂrﬁﬂ% ‘fssconThﬁecﬁﬂ)ﬁ‘ §94SinhRY eFhel aﬁué&ﬁeﬁ}@r @se@ﬁﬂtéd%d the orgamc layer is

organic layer is extracted a second time wth aque
extedcied mcmd(ﬁ% with, aqueous)acetidi ashd o mét hARY. 1'()12510[91116@3116 (25L)is

Peleddp o 0 o fbBuSlae B Tt R iR 08, 1405 i aciton of

m@m@@% 4009 FRE Grdvﬁi/ Sifgahi® 15RP & s%bﬁﬁteﬂﬂﬂdttﬁ@a({uw&@l@er is extracted
[ ayer is extracted w th dichloronhethane

Wmlﬂdome@m& ¢13 é&e"gl@ enebiped pregnifi lgyprwewasimg@, with water (13 L).
ﬂqe 5 liarsg ﬁi%g%SOVﬁ{rl ndS(?ﬁ ﬁt gﬁ?&te@zp Hﬁg&% B inline filter and

wag{wwlm&maftﬁn&tﬂﬁlems L§rystallization from
di chl or onet hane/ net hyl cycl ohexane [0154] The filtrates

are concentrated to a residual volune of 10 L. The

l :!E F]' ' ]Efcg,tc reflux and
Vellﬁ%ag%flgﬁo;ng%gfo? ! in%[hq% [ %28% eunder refl ux.

The 1 ¢EGU] | NdTed flastey atd mcﬁm‘atﬁdi ton residead vbhanesdOM §. The resulting
to -7 C jacket tenperature r. 7 hours to

b gplutiemh snksagad, o Fatluk %né T§? ylegglobgrane (MG tgr L) % added under

%eﬁ'{ﬁ?g ?g% %s? tf%e%uy(ftlllgw feég&%w%l_ld gi?%lys &) ;ﬂ (;CS ra::keeé temperature

bwerd/ h&urs aan’mtafn myd:ltcug emspﬁmorﬁ Whlch)syanmgd |as ¥ innen émnperature for

%’BT ﬁ%}a}l{l eS é 1?% a@ r\fe/gsxlg& gv&ﬁh&%ﬁ%ﬁ%?&]%l oiﬁ and dried in a
t@% ro?f'i‘ﬁttr@%en' for Clhﬁr 8 inp it lEohBBucPOY @ fotit§tdapb@est under reduced

pr oduct and water (16 L), and the yell ow
pmpuast&ﬁ?ﬂ@réthlonrsed at 25 C for 1.5 hours. The
suspensi on

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 continued on a rotary
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is filtered off over 20 hours. The filter cake is
washed with water (10 L + 5 L) and dried on the
wo pdobme1seder a stream of nitrogen for 24 hourBCT/DS200F@L0876
is continued on a rotary -40 WD 2006/ 001866
PCT/ US2005/ 010876 evaporator at 80 C bath tenper ature

&vagoriRaT at EfG)pClgatlﬁ]%fﬁﬁerﬁtﬁreg A2 mbadbRrkg Béurkhe give 1 363 kg of the
product as a yellow solid 5% yield based on 23.

Bodinitep a-yehowselid (.3% }@qalﬂpgs-eé -ogf3.9 kg 8-chloro-11-oxo0- 10 11- glhydro 5H-

bSEAZ0Aieta T SR Bbiind En fIPbE 1BTeb @S 276 LY7.6 °C and the solid

siodedtas biyemllmrcthnd dinidtiierfafystal Woinad AfmidnB (MoaoidydBate) as shown by
(m)noh drate) as shown by, powder X- rayggl ffraction

rdiEEAstion and éOTBH%FES@P b0t bhe BitieFoY Shos g gure crystal forms A
t led et iIs
%[ed%%ﬂﬁlaefs{og?ggoa %%%'grﬁrﬁlc) -gpgal%g p g)ég%t%?iebpar ation of
crystal formA Exanple B 1: [0156] 100 nmg of product

A2_are suspended th 5 nmL ethyl acetate and heated

%B@B%—‘A—MAOW solution forms, which is

%& ggjown to 5 C and stored at this tenperature for
S. Since no crystallization is observed upon

st or apd56ln a 108fmg gepratiast A2 dreSuspendéd inebf amle ethybacetate and heated

BrRETGh a8 el GRBRLRfof Sy L el Py stored at i

feﬁ@@ia&ﬁ@ﬁ'&r ?tdh.'*se S'nﬁ:eEhodc,rryst@'hﬁatfdnqw&%rvéd Gsoh sta_ﬂ”zhge in a refrigerator,
dried crystalline solid is crystal formA Exa

npl e
B3:mL 0f heptane sngsadded piorpoot tegperaiurg od dotolidyellpw prodypt precipitates.

BTt P QRS &t o repen 1 ¥ 8V g iy The dried

@&ysthiling soli®R¥Reysedl Yoren Aor 3 days. The forned
crystalline precipitate is filtered off and dried at

room tenperature in a dry air flow for 1 day. The

gl,rai@gf@gst alline solid is crystal formA Exanple B3:

U1 0 mg of product A2 are suspended in 4.0 nL of

hept afpas7et hyl sapeiisidreof §Bmg)pradudt Aldh éds mb. 486to@itrilk is heated to 60
yellow sol ution forms V\hlchlsfl%lﬁer dand#lgn .
L ohetetonRloy onsion. forts Bhis j5i 4 ASVa(iprs o ad stored at this

l%glﬁpfa%e 3904 Hags, FlgH S dd éfr%ﬁél‘ﬁﬁe ?fé‘mpﬁt@fé id rﬂlf‘e?ed%ff aR@Qtied at room
tenperature in a dry air ow fo dried

empstanire ime dgodit Aowsoct yisy. élhefdmemcxtystamral s@lld isl@9gstalgform A.
formA The X-ray powder diffraction pattern is shown

in Figure 1 and the characteristic peaks in 2 theta

H.E ﬁgl%@% correspondi ng d-spacing values in A are given

N able 1. The melting point is determ ned by DSC to

be 17[0168] an@50meg efipiodhgyADérefsusieoded i 4.0 pduol ptgregethyl acetate

:1]) a\lll\Q h%gtgg/tcg) 8& 88. y(f%%%% quon(%lr(l)'r%7 gvhlch is filtered and then cooled down

to 20 °C. The precipitate is stirred at 20°C for about 2 hours, filtered off and dried at room

temperature in a dry air 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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Exanpl e B4: [0159] 300 ng of product A2 are suspended
in 10.0 nL of acetonitrile and heated to 60 C. A

wQ@ edobooss®l uti on forns, which is filtered. TheP@DUS2WR5/010876
is reduced to about 4.0 nL in an evaporator at 45 C
The obt ai ned dark yel |l ow suspension is cooled down to
roomtenperature and stirred for about two days. The

reciioitate is filtered off and then dried at 40 Cin
Ezam912@$ flow for 4 hours. The dried crystalline

sol i dg%lssxgr YS! o&fr%{e%guct%%r%é E}i&%jfld%]dce) ;1'{6 901t OBaonitrile and

pr odu are sus ane and
heasdth 600°C.G0y€llovt s«ﬂumm firinanohich $s filleed. aﬂréexd»ldme is reduced to about
obtain a clear solution. The sol n is cooled ta

Ao 1E APV ARURET bty oTlef're}fgelaP iz tMGBHWoS&éEﬁI@mss gooled down to
f

it 6,008 00, 48 bl 1 BRUALATE et o e

drigd atadll 1CGhim qadrgtanrpﬂctvafcnr 4ilpurd. (fhﬁﬂde«ibrystaﬁme sohd is crystal form A.

tenperature. The crystalline solid is filtered of

after 1 day storage and dried at 40 Cin a dry air

EkWhfeass:4 hours. The dried crystalline solid is
Ehtlabs

y ormA. C Preparation of crystal formB
( rmno[016ﬁhn) 1 3exagrpf product z{xl)al@ls}lsm@demgl 9 nplr ofibentangand heated to
e v tonitril r.oom
PLrGer 3 e i5e MaRER SRaCaeEa SoHER gisaglution is cooled to
£déBP @S cPitutes bt & e sAlliZatién bedurs 3.018MS of BéfftartOare added and half of
crystallization occurs. The solvent and water is
Biaysdinae eﬁe\@nq@tednmrtdebgéiﬁy aiepgen lieeanaswireby 8 ceysiadling precipitate is
?beﬁzex a’taf' 0 gl\g fgt ORI ér %ﬁﬁ?%&{flsffcf{ere% A}%%is 1 dg} gtorage and dried
al ned prodadc Y& hows ernbgr avi netrc
£0UIQ rendry &itdve forl 40ERirQ fThd ddied efy@famneb;xohw @hétal form A.
indicating formation of a crystalline nonohydrate of
N-desnet hyl cl ozapi n. The X-ray powder diffraction
B3 bIEhiAib] of AU kil BibfifqaRd the characteristic
eaKks Z theta wtir tne correspondi ng d-spaci ng
Ezaﬁmp;]s@ln A are given in table 2. The nelti ng point is
det er pj by DSC to b Cwih ent h
fusi olf g‘i]daboléf‘ lilssofapr@?iu@x e d@é"la‘l’F@fBzﬁ 6 emffr?@e@mtﬂle at room
RARAHAre g3 e U SRRNARARIZ TRL RIRIR sdfithshhl 5ttt 5 °C for 3
23 °C frgr 22 hours. The %o l[idis filtere ﬁﬂ © o
dayisgbutine aysallization docum &he st Badrp&atwtmc\apbmtec&mder nitrogen and

B e 54 B Bt 5 nd ot
§o4R3h a@ﬁgxﬁ%r&ﬁm@fr&%&mﬁgn@ RaRHEREBHSE Zﬁéi‘ce]ﬂt By 'Wlel §Ht indicating

wat er / net (9:1 v) and stirred at C for
ffmmla‘gon THea soystalling mphehyideate oiff Nadesmthiydelozapin. rTh¢ X-ray powder

%1?@ thPl Qn%tgﬁlz%rr “}‘nolrn Ekghou? aflgTﬂ? gﬁara&enseﬁc 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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D) Preparation of crystal formC Exanple D : [0164]
450 ng of product A2 are dissolved in a mxture of 3.0
workooedbe®©l and 2.0 nli net hyl -i sobutyl ket onePCT82005/010876

obtained solution is filtered and the solvent m xture
iIs slowy evaporated under dry nitrogen at a flow of
about 10 nL/mn at roomtenperature. The obtained
solid is investigated by powder X-ray diffraction and

eflpat a crystal form C is obtained. The obtained
form ar I ' el .
o B 0 LA L BEBIRISHS S0 Rimetano 01
Tivpuné sérraddit DB far 22 heurs SThe s@ihkssfiltere@ off bwd dried tifmir at room
t he correspondi ng_d-spaci ng val.ues in A ar? given in
tegperature fen8 hwﬁg%qb&%n%if crx@é%ﬁol%dous Gsta le El:
[ 0165] About 40 ng of crystal form B prepared
according to exanple C3 are filled into a powder
¥ Pegpanitibh oéctystahfaan@| e hol der and are treated at
roomtenperature under a slight flow of dry nitrogen
(about 30 nL/mn) in a closed container for 6 days. A
%£¥%§EX§Ea| formD is obtained. The X-ray powder

[ action pattern recorded under dry nitrogen is

shown[0164Fi guise mg afigrodhet Aharcadissolvedtin @ mizakes of 3.(2mL ethanol and

D bl ire R etore ERsi o EamBREh B So kSR g sotvent mixture s
S6WSf &apbRhidd Bhder APRAKRS gé‘& 604 HoRdoft £boaX ROMIENES aBfdm temperature.

tredated for 3 hours under reduced pressure (1 nbar)
Zhe obtahed THodidds iimvestgaied Ay Ipowdes &-1ay diffracting e fjawedhat a crystal

man ect rosc i i at t .
B T MR 8RB R Pl SoyBEBAR phons materil
2RO T RAQ 1B6RPEGTHASIA PaflterhQS dowrEnaFiple 43id thd thathctdQER peaks in 2
mg of crystal form B prepared according to exanple C3

: ! ¢ np
theta with Bie comrenondipgchienire Valiee s Srragiyer sk s. The
dried crystalline solid is investigated by Raman
spectroscopy imedi ately after preparation and is
EVRrebhfaties ofisrystahfoxdd e cont ai ni ng about 90 % of
crystal form D and about 10% of crystal formA F)
Preparation of crystal formE Exanple FlI: [0168] 148
EQmﬁ%e@%?dUCt A2 are dissolved in 2.0 nL of
Terl of urane (THF) and the obtained solution is
filtefad5] TheAlswmit dnng iof crystal feinoW preparap cicedrdihguiodixample C3 are

gﬁg&) g&éta&?ogvec{]efﬁéragfb&g&#ggg §g]|’l'13’18§t ]?Qilgerrtaiﬁ/dme.lrg tr%tateﬁ oa? rpoom temperature

under a slight flow of dry nitrogen (about 30 mL/min) in a closed container for 6 days. A

new crystal form 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 E2:
[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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i nvestigated by powder X-ray diffraction and shows

that a formE is obtained. The obtained formE
w@panerssé y cont ai ns sone anor phous materi al . ACEUX0EY10876

powder diffraction pattern is shown in Figure 5 and

the characterristic peaks in 2 theta with the

corresponding d-spacing values in A are given in

table 5. Experinental: [0169] Powder X-ray

Hiaffpl@aE3:i on (PXRD): PXRD is performed on a Philips

1710 er X diffractoneter usi .
L BT It GBI H B e gt €3 o o
MRAbMeSuUS 9806 he MaNsiueBdiduraf The 406 Qrtalansslid isyinvestigated by
20 values are within an error of 0.1-0.2.

Rauprar speetreseppeinmmediatglyt afier groppradipm gnd i) igggiﬁ;geas a mixture containing
h d ' 0170
e R S o

powder X-ray diffractonmeter using TTK sanpl e hol ders
obtai ned from Anton Paar, Inc. (Austria). PXRD

I ferysgal)f d in a closed neasurenent chanber
under controlled relative humdity, or under dry
nitrogen, respectively. [0171] D fferential Scanning
[Gangle Retry: Perkin Elmer DSC 7 in gold sanple pan

and JOME0 LARRID OB AS GFa R Rt By of \ahydrofurane

| ARkl i Herd §d1ertt & @ed SlotviyTbvhporated under d
)30 A0 ot 0k B s

rfift6denVat exfbtvadf ahout 100mkvinih aateroopovigmperare) eFlee obtained solid is

64 s, 5- 3 1, .2 -1 | uti an,: .
SR b RS R0 o a5 e PR e e obtines
fbrm AR Cippateatlly Sntdthe asmBt f¥dphowamiafgial 2Thé\ X-ray powder diffraction
C

onposition of matter conprising crystalline . )
Petieosisshoyh dh iz hend the haretpsisiic|fepks in 2 theta with the corresponding

P GRS oS AR A0The cryLeal ling

N- desnet hyl cl ozapi ne of Claim 3 conprising |ess than
30% anor phous N-desnet hyl cl ozapi ne. 5. The
EBxpesimgntalne N-desnet hyl cl ozapi ne of O aim 3 conprising

| ess 259 US: | j o
ory ot IR, 2° RoyREP SO ROHDI R ARG RN, PXRP) MeperformBdcon a Philips
| B9spdvirn 320% didfmdtphetes uding €ule! faylatbnzBpipaeings’ areTdatculated from

crystal line N-desnethyl cl ozapi ne of Caim 3 conpri si nt%i
he 26 vahmns usBthamerghatk okl 3486k A (Acapiellxpithealues are within an error

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.

[0171] 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 RFS100. Nd:YAG 1064 nm excitation,

1

100 mW laser power, Ge-detector, 64 scans, range 25-3500 cm'l, 2 cm™ resolution.
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8. The crystalline N-desnethylclozapine of Claim3
conprising less than 10% anorphous
wokaesmsséyl cl ozapi ne. 9. The crystalline PCT/US2005/010876

N- desnet hyl cl ozapi ne of Claim 3 conprising | ess than

5% anor phous N-desnet hyl cl ozapi ne. 10. A crystalline
ethylnoieez pi ne Form A 11. The crystalline

N- desrret hyl cl ozapi ne of Cl aim 10 that produces a

powddr  X-A enystallfneNhdesnesthylelozanine.wi t h i nt er pl anar

2 SZGZCI ng% oéfnﬂo,slt’i% %igéhat% g(imgggi}%@r)étaggi qg dggmtgtgylﬁggzapme

3.333.3. 214 ByAflind 103esidetBAcloansin® .sGBstarfti)ly free ofhamorphous N-
crystalline I\E,desmst hyl cl ozapi ne of C aim 10 that
dssodiylstozapipemder X-ray diffraction pattern wth

s e

h&ﬁNHbﬁnéthylsIoahﬂmme N- desmat hyl cl ozapi ne of Caim
10 that produces ray di ff cti atter
wi t h J-nt gr eamustaliing ply V\g Sﬁ’églyéﬁlo PEIP 5&6 géf’ %f? sgngggss than 25%

14. The cryst al 1'i ne
%ﬁ“gg%‘“n{:étrﬁ% %@glﬁg’%%ﬁ § C ai m 10 t hat produces a
powded. X-Tieyergitiliinadt-desmeftnidlezaping afHClaink Becompsisingaless than 20%
8.9 128 136 140 14.6 159, 17.4, 17.9, 19 2,
apgprghousgN-gesmpethylclogapige. o4 35 25°1, 25.8, 26.7, 27.8,

29. 0,7 29. 451,034v8a1lia N-dnretiRAfezaphh MTRARG/ Mg less than 15%
PoT 00 aHS S laBa s debmed ystalline

dkhmiphmmtlﬁ-ylbﬂh@ha]plon@plm Claim 10 that produces a

3. 6,14, cteraygaipd NI ShGhlSHAY Schfth e inghss than 10%

#ftorpRousdV-désmetfiyi€loze 27n8. and 29.0 020. 16. The
crystalline N-desmst | cl ozapi ne of C.aim 10 that,

produtes aT}pomgtalhnx r@qthylp]géqgl% of, Clatmy 3, cgppising less than 5%

reflecti 4 22.1, 24.35, 25.1, and 27.8
%Orpﬁ Iﬁ%%;rggtpgf 0%%%1% desnet hyl cl ozapi ne Form B. 18.
The cro/st ah kiyvaaihhedesieahbigicloapipe Ferm@. C ai m 17 t hat
produces a powder ~X-ray diffracti.on P%tlt er t,[ d
i nt erbl-an a’_phqjcrgﬁtagqnﬁég—dgqmghjglclwap;ne of LClaim go V% g)gfoduces a powder

Zoigy iffadtion st blefing U-ofigliles 1758 65,65, 63,01 5.7, 505,
2925460, 437, 8389402, %4, 266, SHrAR. 338, (W1, 3168, o 2,80, and 2.67

crystalline N-desnethylclozapine of Claim17 that
duces a powder X-ray diffraction pattern with

| nter anafhéj 51%!9@I:Hn@Qﬁ-d@§m§thglclo%zeq7me bf t]lalﬁl 5(;) tlﬁat %duces a powder

5. 85, 7,
X129, d1ffraﬁﬁon Paficm @it dntelany d3paongs o@@s 5 26 3,55 5@, 599 4.47, 4.38,

£012178:37% 35538332091 nd 4 detnyar e particularly
13.  The crystalline N-desmethylclozapine of Claim 10 that produces a powder
X-ray diffraction pattern with interplanar d-spacings of 5.57, 5.09, 4.01, 3.66, 3.55, 3.21,
and 3.08 (A).
14.  The crystalline N-desmethylclozapine of Claim 10 that produces 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.
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20 The crystalline N-desnethylclozapine of Caim 17

t hat produces a powder X-ray diffraction pattern with
w0 paoeopisedar d- spaci ngs of 7.1, 5.94, 5.30, 5.HFT/UL2005010876

3.93, 3.72, 3.68, 3.44, 3.26, and 3.06 (A). 21. The

crystalline N-desnethylclozapine of Caim17 that

produges  arHaoumiahllin&N-adsntbithyflElagdpimodatlai@r 10 thiat produces a powder
reflections at 9.9, 11.4, 12.5

ctior , . . 13,7, 14.9, 15.1
X5ay diffiaction patterpwithgefiectigs gt 13.6, 84.0015.3, 133, 999308, 22.1, 23.8,

H18253628 7, BRs g8 G200 58 8 000- 23 The | o

cryst@l | i mgeNerg@simge N hedneianélogapdie 61 @laiinlin thaaproduces a powder
produces a powder X-ray diffraction pattern w

th
Xahy diftacion pattero. ith efledtions 2t 65,9114, 22114 24,35185., and 27.8 °20.

15.4, 16.7 17, 2, .1, . 21, 22.6, 23.0, 23.9,

24, 2,725, ch ooy dssinopylglovagia Porg) B 132.8, 36.0,

36. 7,1838. Ophed®}Yst3fPin® Ne@esntothyldibgaritie/ £ @ldimNET that produces a powder
N- desnet hyl cl ozapi ne of Clai'm 17 thatjhgr oduces a

Youyl diffragtianapatigitf withdeterplangadtspreingd ehs.Pef Teéli 6s & 5.85, 5.76,

ICNTERDIE N e T e

T.95 M. 13, 229, 2 18e2 67 yapti@ 34 (A9. N- desnet hyl cl ozapi ne of
Gl aim24 that produces a powder X—rag di.ffraction

pat t et wiThte eriistallipr Avdesrertaylaloranyac of Clajmol7 that produces a powder

2.2,...41..7. 7. . : 57425 15¢%7

T titgaun g Sy dytondafly gl B8 07977 f 657594, 5.5, .76
20064, 00 LBESH 4RT7T/4\132003/ 88087.62,2568,TheS, .44 t3414, 39, 3.06, 2.75, 2.73,
N- desnet hyl cl ozapi ne of C aim 24 that, produces a
DihdeAS, 2)&5 and %I-?’Hgbélieipéﬁlc}b‘éﬂﬂtyé%hﬁra\ﬁepﬂ 1G-nt er pl anar
d- spagj ng i - i 1 adry . a powder
528920y ol i or 4 L0 s o
Xerde slifitabiyorc patreapiwich ofterflanamd-2gacitgst ofp?.dd68ds530, 5.17, 4.17, 3.93,

owder _X-r di f jon pattern with interplanar
57%:&@,%% 3&64?15{7{,-8&?&, 4.59, 4.46, 3.94, and 4.59
(A). 28 T’ﬂga &‘gﬁ’tﬁflfi‘l'elN-ﬂ@sn%t SIRAENS of CZaRi e 1ok ptddRicE a powder
oducés a powder

24 that pr -ray diffraction pattern
Kirap difffobeat patten avitterelecéors, at79.9, 1174,612.31137, 149315.1, 15.4, 16.7,

et Chaght rg e birto M A9, A5.815819 201,25
@QW%@W §k.@,zé?i' €509 Cl ai m 24 that produces a
powder di ff

X-fay raction pattern with reflections at
7.2, 7M. 3, The/cristallihedy-degm&hyle®zaping of §laigy 1’6 thagpgoduces a powder

19.3 020. .30. The crystal].i ne e t c apj ge of
K B LRl SPE, e 2328185, 154, 167,
gﬁét N 1&9.@,*21(?,@2%?28@393.@5 249; 35.0175.9, 279, 8.9,19.19,32.5, 32.8, 36.0,
2.5, ‘and 19. 3 20.

36.7, 38.0, and 38.5 °26.

23.  The crystalline N-desmethylclozapine of Claim 17 that produces a powder
X-ray diffraction pattern with reflections at 12.5, 14.9, 16.7, 17.2, 21.3, 22.6, 23.9, 24.2,
25.9,27.3,29.1 °26.

24. A crystalline N-desmethylclozapine Form C.

25.  The crystalline N-desmethylclozapine of Claim 24 that produces a powder
X-ray diffraction pattern with interplanar d-spacings of 14.2, 13.7, 12.2, 11.7, 7.9, 4.59,
6.9, 6.4, 5.83, 5.42, 5.17, 4.95, 4.59, 4.46, 3.94, 3.63, and 4.59 (A).
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31. A crystalline N-desnethylclozapine FormD. 32. The
crystalline N-desnethyl clozapine of Caim31 that
w@e@dewss a powder X-ray diffraction pattern BET/0S2005/010876

i nterpl anar 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, 28. 70Ths8 chtalltrhcdN-dedméBylchozagine f I aind 24 Ghatpréd@uces a powder

3.13, 3.04, and 2.71 (A). 33. The crystalline

N-herstidtasiipe petierpi with stterplagpame-snacingstofphZod feed 2al7, 4.95, 4.59, 4.46,
-1 (ffraction pattern with interplanar

gg\é\ggg?n{ﬁgg %‘%’9 g&.)G, 7.0, 6.4, 5.81, 5.52, 5.24, 5.03,

4. 95, 27. 73Théd cABtaléncOM;desmOhylchz8pine f TWainB 26 3hat3prbuyces a powder

3.42, 3.37, 3.33, 3,26, 3.20, 3.13, 3.04, nd 2.71

Kayay difractins neitgm: With permlarde dppryst Pgéé& A5 f:5 4i46, 3.94, and

3k td&?t produces a powder X-ray diffraction pattern

W t9h nt erpl anar d-spacings of 7.0, 5.24, 5.03, 4.20,

4. 04, 28. 80The 3rystullirz:. H3lesBeBylclemping.cd4C14iA) 24rtbatrmysduces a powder

aragteri.stic., 35.. The crystallj

o TRy P% PaGer YT BReH R 22 i B bbb 193 128, 139, 152,
i1hfor [ tigrmoni th refl ecti ons at
AR W Ak i St S AN TS A Tar
17. 9, 298. 7Th@ tryktallde. N deRetBylcRZagine 24.(ain? 24 3hat2Fodyces a powder
26.1, 26.4, 26.8, 27.3, 27.8, : 9. and 3
&otsy & .acmp%tf%%‘iﬂ e lf%ﬂ:éﬁolzﬁzi% 08 37 o s, 245, and
34 sthgt produces a powder X-ray diffraction pattern
wthreflections at 10.3, 12.6, 13.8, 15.2, 16.0,
16. 9, 30.7. 6Thd ¢rBtallinedAN-dAEm2M0E1RAAB6 @f Claim 24 that produces a powder
PCT/ US2005/ 010876 18.7, 21.1, 22.0, 22.8, 23.4, 24.0
Xarag diffgction pgtern Wit raflectigngat 193, 37.979.8, 198, 2.5,20d 49.3 °26.
and .0 20 . S ' t hyl cl ozapi ne
of C glﬁm 3% %rﬂéglhggggﬁe%{eﬁséﬁéﬂ&%g}e% - ?gs diffraction
pat t egp. W The cefstatitdd NrdesabthiR1dzapih6 .03, Claifn 8] tR4t. groduces a powder
22.0, 23.4, 24.0, 24.5, 26.4, and 29.3 20. 38. A
&ripyt diffrachen Rates ity yiterkpan laaquegs9 B 0366, Te 64, 6.1, 5.81, 5.52,
IyS [y e t Gl ' f ak 3p 3

S S T o B O S Par b i TR 235 326,320,
Brittes U pamar2. Ak €aci ngs of 12.6, 11.8, 11.0, 7.3, 7.0,
6.7, 4, .90, 5.60 .35, 4.95,. 4. 4.44, 4.01
3. 94, g%-. 75,T}51% .C@’FFa?IE?PdNéfeé’@eMSC.IOZ&B‘.m ﬂ? gm&’rn}/ 3? Ah#tj paduces a powder
bt-f&gﬁiﬁa!aﬁbﬁ AR WAG: BferThdlr M. PRcihPAbs 6OUUCE3, 881, 5.52, 5.24, 5.03,
powder  X- ra;b di ffraclt ieg%pgttiprgﬁl \% th interpl anar
& 95padBng8004.04, D90, U8B 3,704 348, 34003.423384, 3.38.83-28.3730, 3.13, 3.04,
%@& i%‘& The crystalline N-desnethylclozapine of daim

£ er oduces a powder X-ray diffraction pattern

\(MA; ha?g't renr)E’thé‘@ﬁfstdﬁlil’ﬁaoﬁcde@&%th‘?fclébaﬁﬁe o B1dim 3MAh4t féduces a powder
X-ray diffraction pattern with interplanar d-spacings of 7.0, 5.24, 5.03, 4.20, 4.04, 3.80,
3.70, 3.63, 3.37, and 3.04 (A) are most characteristic.

35.  The crystalline N-desmethylclozapine of Claim 31 that produces a powder
X-ray diffraction pattern with reflections at 10.3, 11.6, 12.6, 13.8, 14.5, 15.2, 16.0, 16.9,
17.6, 17.9, 18.7, 21.1, 22.0, 22.8, 23.4, 24.0, 24.5, 25.4, 26.1, 26.4, 26.8, 27.3, 27.8, 28.5,
29.3, and 33.0 °26.

36.  The crystalline N-desmethylclozapine of Claim 31 that produces a powder

X-ray diffraction pattern with reflections at 10.3, 12.6, 13.8, 15.2, 16.0, 16.9, 17.6, 17.9,
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characteristic. 42. The crystalline

N- desnet hyl cl ozapi ne of Claim 38 that produces a
w@onden186X-ray diffraction pattern with refl ecP€DNS2084/010876

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

397, 210202 01 32.8Th8 45 2yt aklsi 0e.4N20és reuh6.8) DZAp2E, 28.5, 29.3, and

Claim 38 that produces a powder X-ray diffraction

%ﬁ?fﬁ&n with reflections at 17.9, 19.2, 20.0, 22.1,

N decier nyt Sy dtng Np RIRRG P Claim 21 that produces a powder

Yo afffracfidnoyat@id Hidceilediopatat €26, Wo.0N17.6f Lidt 2hOS2RHE, 24.0, 24.5,

17.9, 19.2, and 20.0 20. 45. A pharnaceutica

Yohpod 2Pi30@0conpri sing crystalline

N- desjet hyl cl o [ an har. ical ly

accep{ggbl _ SQIF@E‘PT}&'&%%P%C&Z a%ﬁ%lﬁgﬁleﬁt . 46. The

phar npec eutTieadryGamne N-tesneteflclobaiine 45 Claitne3®ihat ppodices a powder

crystal l'ine N-"desnethylclozapine is substantially

Xrreye diffractiamy prttetrs with defsrrdansy Hopagiags ael2-6711.8nl-0,77.3, 7.0, 6.7, 6.4,
r [ | ti AN, Qf [ raihn said
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N desqret hytied @gepiline N=desmethyldidzapiie op Bdaimed® that padduces a powder

conposition of Claim45, wherein said talli N
Neayrsiifpriaon paffsn vifhs intgrplansre ﬁ%@%z%%ﬁ%ﬁi %B}F 244, 481, 3.94, and
The armaceutical conposition of Caim45, wherein

said Crystalline N desnethyl cl ozapine is

N desstet hyTled aysipiline N-desmethylelogap® 80 08im0IB @it produces a powder
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‘%wﬁbd ozapine is N-desnethyl cl ozapine Form D. 51.
he pharnmaceutical conposition of Caim45, wherein

sai d 4%.ystBid ¢nystalifne dednsmdthylcloganiné a€ Glajm 38 that produces a powder
B e R OV AP AR ERLE ar 718, 7.5, 8.0, 12.1, 127, 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.

43.  The crystalline N-desmethylclozapine of Claim 38 that produces a powder
X-ray diffraction pattern with reflections at 17.9, 19.2, 20.0, 22.1, 22.6, and 23.7 °26.

44.  The crystalline N-desmethylclozapine of Claim 38 that produces a powder
X-ray diffraction pattern with reflections at 17.9, 19.2, and 20.0 °26.

45. A pharmaceutical composition comprising crystalline N-desmethylclozapine
and a pharmaceutically acceptable carrier, eluent, or excipient.

46.  The pharmaceutical composition of Claim 45, wherein said crystalline N-
desmethylclozapine is substantially free of amorphous N-desmethylclozapine.

47.  The pharmaceutical composition of Claim 45, wherein said crystalline N-
desmethylclozapine is N-desmethylclozapine Form A.

48.  The pharmaceutical composition of Claim 45, wherein said crystalline N-
desmethylclozapine is N-desmethylclozapine Form B.

49.  The pharmaceutical composition of Claim 45, wherein said crystalline N-

desmethylclozapine is N-desmethylclozapine Form C.
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50.  The pharmaceutical composition of Claim 45, wherein said crystalline N-

desmethylclozapine is N-desmethylclozapine Form D.

51.  The pharmaceutical composition of Claim 45, wherein said crystalline N-

desmethylclozapine is N-desmethylclozapine Form E.
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