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N- desnet hyl cl ozapi n or I n .anot her enbodi ngnt, _. )

PRI K e R SRR closaify REsdhges & powder Kby diffraction
phrelasoit Rfleslirarilns, kormBe, 1Ng, aNotiws, 1BMHadiorenk, 17.9, 187,

the crystalline N-desnethylclozapine is
A 1o &3P LAy 81‘-62%9&1#;&5% 26:1, PA-4aR6Bhét-3etbd i P;3, and 33.0

| Line. . ) _
"0 L G S SBU L R S BRI Gzaping prpduces a powder X-
rhjnéifﬁaqthish@:aitém a{iﬂd-rdﬂ&mﬁahmw 1@[3?2%61 188, 1§.21,\Ii1 6.0, 106:91} £.6, 17.9, 18.7,
t
AR 93005 FOmE B O DRRER T N K155, na 320
ROVGR bndth & dntfoliin®iht RBE LRLRAIRE hhhesﬁ?e%iﬁél&%bﬁle%%&ﬁb&ea powder X-
Form A, [0018] Figure 27is a characteristic X-ray
ppdidEactionfphitan widirefections af 136, N6.OdELGEX1 Hy R2.002héi 246, 24.5, 26.4,

agﬁr? B ém)nohydrat e). [0019] Figure 3 is a
& gc?‘ ristic X-ray powder diffraction pattern of N

desngodwsi cl omapbiker &=pEa disclosed herein is a crystalline N-desmethylclozapine
Form E. In one embodiment, the crystalline N-desmethylclozapine produces a powder X-
ray diffraction pattern with interplanar d-spacings of 12.6, 11.8, 11.0, 7.3, 7.0, 6.7, 6.4,
5.90, 5.60, 5.35, 4.95, 4.62, 4.44, 4.01, 3.94, 3,75, 3.37, and 3.00 (A). In another
embodiment, the crystalline N-desmethylclozapine produces a powder X-ray diffraction
pattern with interplanar d-spacings of 4,95, 4.62, 4.44, 4.01, 3.94, and 3.75 (A). In another
embodiment, the crystalline N-desmethylclozapine produces a powder X-ray diffraction
pattern with interplanar d-spacings of 4.95, 4.62, and 4.44 (A) are most characteristic. In

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

-5-



[0020] Figure 4 is a characteristic X-ray powder

diffraction pattern of N desnethyl cl ozapi ne Form D.

[0021] Figure 5 is a characteristic X-ray powder

Lff ion pattern of N desnethyl cl ozapi ne, Eor '
wOE BB O18e. PaT/ USR00S/ 030876  DETA LED R

OF THE | NVENTI ON Synt hesi s of N-Demmet hyl cl ozapi ne

.Q02 In the.first . ' d rekR |
%&%&tﬁé\&p%@ it FesBROE, 430,999 139 £5.8, 1808150, 158, 166,
1519, oro02. | 40.0,12pi pep azixByll R6aHdibenz opb, el indheli ambpdimment, the
(N-desnet hyl cl ozapi ne, NDMC) of formula | H 11 CN ,
oystalline dY-desmashylclozapinsr PEIdHEESr 8aRPVHG X-@Ynpiblizrdons pattern with
fornula |I N,H i hperazi by ¢
SORTT oL, S50, PHRAL 29 L 1 BRSO, e
HRABR, N-dpsredteylalobapind Peodacdsv anpowdirpKi-sesdidftaction pattern with

aromatic riqr;g. [0023] |n some enbodi ments, there is a
tgfections grld- haP ar 4G Ket ween the anmount of

pi per@zine apd anunt u : .
R A
@Neishe drpstalting AN-desofethybdsapmetodi anphirsacpitivelly aceeptabks carrier,

added in at .l east 6 equiyal.ents, . or at |.ea L.
deRRLy 8T eFFeionsy I ?@a&@ga%msafm S aRtaifs ometipggigeopine is
5%%% 11O FBO WrCa R rphQlsNL @shbthylc@2dghe. | NEC @AdIBEN embodiment, the
enbodi ments, the aromatic ring of the solvent is

upstalbse | Nodesarethyicipzapiner ise dbdeiviathldozapie diosmath.c In another
ring.is. sybstitut i Q ; ' i

G B R A S AR b ror . 1
£rlotiRF em®odiGknClee alyltyliine Sldd@iigldaayine and-desyktylplozapine Form
& g Sty g bR sy RibAEe T Nt clonapine
Form D. In another embodiment, the crystalline N-desmethylclozapine is N-

desmethylclozapine Form E.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Figuwre 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.



-7 WD 2006/ 001866 PCT/ US2005/010876 fl uorobenzene,

di fl uor obenzene, chl orobenzene, dichl orobenzene,

tol uene, xylene, nmethoxybenzene, and |

' [ benzene. In anot her enbodi nent, the
\N?gﬁgﬁ?gg [00251 A wide variety of netal 5§£@¥§vaosm
Lew s aC|ds are suitable for use in the processes

di scl osed herein. In sone enbodi ments, the netal
cation of the netal salt is selected fromthe group
consi sting o DEFAIAED BASCRIPTISHI OBTHENNVENTERI HE | n
sone enbodi nents, the netal is Ti. In further

enbodi ments, the Ti is in its fourth oxidation state,

gmﬁlesﬂstostD&rn?e%Tlﬁ[lkhoﬁailn i (1V). In some enbodi ments, the
nion 0 sa is the conjugate base of an
i nor §&®a2¢ or Ingthg &irsit @speee, disslebssichesdn fis omiockss fyr bapreparation of 8-

c&,gnsﬁi (Z g?p&r%é@lg SIg dngr '5%;11 4. d?% Bm d ?Q—gdesmﬁ%lozapme, NDMC)

&ﬁbﬁmﬂ@Ionethanesulfonlc aci d,

trifluoronethanesul fonic acid, benzene sulfonic acid,

t ol uol sul foni c acid, benzene phospgni c aci d.

Especially preferred are hal ogeni des such as

chlorides and brom des. In sone di ments, the netal

salt is Tid4. [00261 The Lewi s{acid may be present in

equi val ent anounts to the conmpoungd~ of Formula U. In

some enbodi nents, the Lewis acid {s present in excess.

In certain of these enbodi ments; T ew S acid is

present in at Ieast 1.5 equi;val ents at least 2

equi val ents, or at [easti= @ alyént S of the compound

of fornula U. [00271 The readetion Yenperature may be

in the range of 50 to 200 C and preferably 80 to 150

C. 100281 The processes discl osed herein can be

canprisag reasting g compoindgpidommila Hbl e  react or at about

roomtenperature with the solvent followed by the

addition of the Lewis acid and tfien pi perazine. The

resul ting suspension is then roed 16 tenperature

in the range of 40 to 70 C. The co d of fornmula

Il is then added afflthis te ature-~_.n sone

enbodi nents, the conpouf all is added in

portions and under external oliAg to avoid a higher

i nner tenperature due to an exotherm c reaction. In

Qﬂtﬂ ?Tper&fﬂéqg iEestbsencd Ha Mbfai 58t ATRUAY acd akd e BEAPENEH, wherein,
ormul a to be reacted i s added at once. [00291

ﬁwﬁwéﬂ%d@h%ﬁwﬁmw%ﬁmﬁﬁﬁwsmbﬁmﬁﬁE@&pound of formula I

is ad to r r

I yelt02har L Spmb EREbIAR, et & Blonfliofbfh AR ARS Bétween e

pmbmt oD piriepezirez ank . thé ranfaunt fvér the ndyoationedtof, farimglal #wi sin other

Fﬁ“ ?ddrllugn ts hﬁpel:rgzsl}le 1sn1%ec? 911 S d%grte}n? of {'hrésee én?baodt'unenQS 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;-Cio alkyl, C1-Cyo alkoxy, and aryloxy.

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



[0030] After conpletion of the addition, the reaction
m xture can be heated to a tenperature of up to 200 C
and stirred at this tenperature for a period of time
wd? reaction is conpleted. The reacti '
60I‘SJIO%llgitmsu to 6 hours. However, in sone P%{Jéi&?smmms
2006/ 001866 PCT/ US2005/ 010876  enbodi msnts, t he

eaction ti tsu 2 .ho

Rogurre s PREPREae oItk Rl ppogne,  wvtene
rﬁ&ﬁé}%zbeﬁi};nﬁcuﬂﬁ dﬁﬁ&tﬂ&{yﬁaﬁeﬁe blmomeﬂﬁhbaﬁﬂrnsﬁtompedlvent is anisole.
before it reaches conpletiaqgn. The_extent of

convdP8dn of w¥Ke Véﬁ‘fﬁédﬁ ﬁ%et%fsa]lt%?%pglsppldlw B\gtable for use in the

]?r QLT &S, LY h'élplhp WEO@@%m@B&]ﬁfenﬁhﬁfeatﬁEﬁf k& &the metal salt is
such as C, NIVR R, to define the

Semcmdn’mm d:he @o@hmnsm‘ang DﬁﬂB al, ;SnePb; &bl Bi,abodr agokif. In some

er si o [Q031], Fol o
SR GAEE IR e a6 b S BA 0 U BPRVE, B BB ot
#ReUle, 119 pi'é%e& 4e B(¥).b&s eomé e@bodifead, ik lealdnnef the metal salt is the
al kal ine earth metal = oxides or hydr xi de such as
q_qzlgyg,ateﬂgiwof KOMOTERAD, orw@mw@ﬁ ectedgp © groyp copsisting of HC,
ﬁh}f{gl e %"Zﬁ%ﬁg rﬁf\@g Cﬁrals@ gati‘éﬁnﬁucg&lﬁs M%gﬁamd\la"%c acid,

[dde react’ion m xturé. _
Rifbormatifanehdfohias acids tnﬂummﬁmpesﬁllfpmex anpl eenpeneo S@fomc acid,

equi val ents,. .of the Lew.s

ok B ctice s rospPF affe Linshfy pfttifed Glefhplghonides such as
Hubti®s 8Hd BMRYdesT NE séles emnBshibesie shehbyl alidzapiine i s

then extracted and purified by «crystallization and

f ur t hE02elr i edhe Mewissanst mpY BF @Ef‘éfﬂtﬁ’é YV ERiATHEEIsHE the compound
%F £L,Q) g{ 128 18 som RS tﬁjel %@\?irs%fd 2ehideAGin' (Q{Igg&%s In certain of

ependi ng essentially on the drying conditions and
ﬂmee emboditeents, 8fe Lévas peidiscprese@ yis b ldapinb5 equivalents, or at least 2

net h ozapi ne 03 ILn_anot.her. aspeet ,
%‘ﬁ?}g%&}!ﬁé %9%?: efrgval '3%?%%1? ﬁgp%nge%fo i lgl ozapi ne.
| N anpiphey agpeGkactidh wehpGetird emneite insthe mgeposlsnl ©n200 °C and
of matter conprising crystalline N
pesorehln §0 éqb‘g@ f-ne. In yet another aspect, disclosed
her ei g)dz§1 cr y[%%?:’r&deﬁk%s %scgﬁéﬁﬁ‘éraﬁlcﬁﬁ ®& 2RH1Q out in feeding a suitable

substanti al | ee of anorphous N-desnet hgl]’cl ozapi ne.
10068 ht almusm eammmuns iith thpgotvenitfollemied By fae #dldé@ndiff the Lewis

ﬁpng ggﬂgijq%ﬁl}]léqr%zglie rlegullt%fgeﬁsc@e%smhése {Sh§ an E:% Idhate %@/&ma in the

HHRE I A0 S0 MO GES rTHtehc}dnqﬂoﬁﬁdipf flﬁmulanll ¢ then addﬂnkxdlt}m rg¢rsperature. In
by "substantially fre

Koge §ﬁ’@9¢f§‘4€€fsog§pﬁ%@°§ﬁl$ of @rﬁ%}%ﬁﬁ q§ Added; i portions and under external
g%%rﬁxg:ﬁ) 5‘0’31& érnﬁméaféﬁﬁp%rahﬁ'@ MRkl 88s besiBerhi@feadBif. In other

thyI el ozapi ne. I n other enbodinents,
leynbodisnelntst ﬂmtanard yn@m‘@ of die comnopnd gf formula 11 to be reacted is added at

N-desnet hyl cl ozapine” it is neant that the N
&#8%Sret hyl cl ozapi ne sanpl e conprises |ess than 20%
anor phanzs] N- daspebitgt embadipents,. the Bompound of formula II 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
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ot her enbodi nents, by "substantially free of anorphous

N-desnet hyl cl-ozapi ne” it is nmeant that the

N- desrret hyl cl ozapi ne sanpl e conprises |ess than 15%
“,rﬂ% s N desnethylclozapine. In other e

g substantial l'y free of anorphous N nﬂ?ﬁb&ﬁ&&ﬁNHG

desmet hyl cl ozapi ne" i s nmeant that the

ST DEL e sSehty ﬁ?ﬂesl?ozaﬁ (62T 05 (LR ARk reaction

kiyhe" Bstb bt ithdnl ¥ Honee diii som8 e‘vMBoﬂﬁ&ﬁisO@HEBﬁEﬁction stopped before it
PCT/ US2005/ 010876 anor ous N- des fﬁilhyl cl oz plfnfe" it
rchRmPRRD. (e cKleabehd ersa%ﬁ & CORpT ormula II may be
9&@Hﬁmé@ﬁy kRS, bPaRy sitABRERRQUSIN @68 BRI l.OZapivie, NMR, or
[0034] In certain enbodi nents, the crystalline

IKR,cte slnbndife ttﬂrmmppm ef thaseaatlonmlpmfﬁrgblmh@é 98%. copgergion or more.
177.6 S, e I r [

det er A{ﬁ)ﬁét %% ngB 4 st %g ﬂgxe n%acg%b al?%?uﬁe R cooled to a
Rohpenarighs ﬂfouﬂl}@stoaﬁ I°Cnaeldl\bd:c>e;ssmeh lay lag| abizdipé o allQ0BS barth metal

SBidgier BRECR B 8 1 HoN S SR G 3 B AGe(OHDy, or an
gﬁ&ﬁﬁé E4mWnbR] Eﬁﬁo&@%@m&@@gwﬁﬁcm 0&{;@03, KHCOs, is added to

esnet hyl cl ozapi ne, these polynmorphs aré surprisingly

dlzesiicagtion anikvbnel | Bhecamapuak bif the basgrie i excessplgr prappdaap to 6 equivalents,
er shelf:| C it

h’gn%i FJF,] 1s atchdésg{lg egfr?rsngégﬁi % ﬁ‘fus clagvt{nteg :tgsuﬁltte?%)q% %ﬂgewlﬁgh is then
yBiRetdi @w@ha’t‘nactﬁmadcai dﬁﬁﬁﬂ@’kﬂdzlapms. is Fihem oAb @68 6Ind | purified by
one aspect, disclos he ejn i desnet hyl el ozapi ne
SO RGORE B0 SRR los N TEc B FERT GULRBLSE, 3 dogiglow solid
)&/tﬁéb’s}ﬁ)kxfsfdiﬁ&%ht@ﬁelﬂﬁ%hﬁ{ges &éﬂeﬁ%%@%%%gﬂéﬁl@?ngtgg -dg;ﬂﬂg? b&@Stions and
ANAET comeet@fﬂzlemducg 74, 3.66, 3.55, 3.45, 3.33, 3.21,
3.08, 3.03, 2.80, and 2.67 (A). O these the
d-spacings of 6.5, 6.3, 5.57, 5.09, 4.47, 4.38, 4.01,
Lrvdtallige NeDesheBylci@zape 3. 21, and 3.08 (A) are
parti Iy _characteris | these the.d-sp ci .
PE L G0y Y gn SoBerhgheghis Oe?herf% Crygalling Pegepmgiiylclozapine.
3h &nbMet apbal astlesddShdréin if Q%ﬁﬂpoﬁh&ﬁ%ﬂ'ﬁhﬁ&ﬂ @Jn@iﬁﬁigl’k@ystallme N-
Form A is also characterized by a powder X-r

dlesmethielog#pipat t din Yk t #00HsT | &Peslo Fdisclgsod berem is crystalline N-

;[% rﬁetﬁglgﬁ%gp{%é)suggtﬂm@aﬂ éﬁ%e%g milgrpgmuséﬁ dgsme%i%rlac%z. ?Iegg 0,

29. 4, [B®B3), dmnds®B¢ Sembodmnts,hé)ge“sqbetﬁm@ébq digs af amorphous N-

L2 Gk ot Ml Al o s

0z )78 aﬁlb bfd Nedesikbthyltheaping. efd et aﬁbodixheﬂt& 15:)/ “siﬂi’stﬂltlally free of

22. 1, .35, 25, and 27.8 20 ar st .
N ﬁeﬁrgethjglclozap?ne it is meant tﬁatnpne N-desmethylclozapine sample

comprises less than 25% amorphous N-desmethylclozapine. In other embodiments, by

“substantially free of amorpbous N-desmethylclozapine” it is meant that the N-
desmethylclozapine sample comprises less than 20% amorphous N-desmethylclozapime. 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-



[0038] In sonme enbodi nents, N-desnethylcl ozapi ne Form
A exhibits a nelting point of 177 C, determ ned wth
Differential Scanning Calorinetry (DSC) at ia heating

f 10 C/ mnute. The enthal py of fusion_ is about :
W‘BZ&%}D%&GT 0039] The data from powder X-ray di F§FY230PYp0876
anal ysis for N- desnethyl cl ozapine Form A is given in

BSOS TR eabce 11 il dfglhey Sraesmelty Hozapine sample
Molpe =iy h S5PRhASHABIATATS}IA0ERZR] - Spaci ngs [

Intensity (qualitative) 8. .9w 12.8 6.9 w 13.6
6.5 ml00B4] 0 dn Feptping gmpodmenty theserystgllmy N-degmethyigloggpine has a

Byl PP b Y bl Doyt oy i

25th& B-545 mwltingoint 3p@datm. 27.8 3.21 s 29.0 3.08 m
29.4 3.03 w 32.0 2.80 w 33.5 2.67 w [0040] Here and
in the followi ng the abbreviations in brackets nean:

ﬁ"éﬁﬁ}no:phs of Crvstalline N-Desmethylclozapine

[0035]  In another aspect, disclosed herein are various polymorphs of crystalline
N-desmethylclozapine.  As compared with the known amorphous form of N-
desmethylclozapine, these polymorphs are surprisingly easier to handle and exhibit greater
purity and longer shelf-life. Because of their purity and ease of handling, these polymorphs

are better suited to be used in pharmaceutical compositions.

Form A

[0036] In one aspect, disclosed herein is N-desmethylclozapine Form A. N-
desmethylclozapine Form A produces a powder X-ray diffraction pattern with interplanar
d-spacings of 9.9, 6.9, 6.5, 6.3, 6.1, 5.57, 5.09, 4.94, 4,61, 4.47, 4.38, 4.01, 3.74, 3.66, 3.55,
3.45, 3.33, 3.21, 3.08, 3.03, 2.80, and 2.67 (A). Of these the d-spacings of 6.5, 6.3, 5.57,
5.09, 447, 438, 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
©20 are particularly characteristic. Of these, reflections at 15.9, 17.4, 22.1, 24.35, 25.1, and
27.8 °26 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 I/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.

-10-



very strong intensity; (s) = strong intensity; (m =
mediumintensity; (w) = weak intensity. and (vw) =
~very weak intensity. [0041] N-desnethylcl ozapi ne Form

5 t anbi ent tenperatures and exhibit
“@ié@?ﬁzﬁ? physi cal and chem cal stability prgﬁg4§?@§@"m%
Form A is even very stable wunder hum d atnosphere. It
does not convert to the hydrated forns or other
crystalline forns even when stored at high, such as
al ablS WIS pSaags foeNaiesma:hhlummmwFarm Air at elevated
t enper at ur e—fForm-A—shenws—bette ter—sol-ubilityt han
crystal for pngle B2 4‘%‘3@85 [ rie| %tPMtYAQUQAIt@me}Y d
powder with| desi%&2d meldi umShrtidi e size wange whijlch
is typicall rddgi ng from6l® pm tjo about 00 m Form A
is especial]ly sugwabl el for ghhe farnulatiog of soljid
drugs, because m@@dlln dogs; not [require gse of Inert

at nosphere. T/ 1US2005] 010876 —|For m
B [0042] In ||u S‘tgl aspect '_;?"i‘SCi osed—heretn——Ss

N- desnet hyl gl-ezapfre—Horm 2 esrethyl&l ozapine
FormBis a h\/rhTZ florm %Q%l ng la water €aontent qf

about 5.4%| whiléf corresoéﬁﬂs td the nomhydr at e,
[ 0043] N- desmet h§.2cl ozjapi né6For m|B pr oduces a powder

X-ray diffracti gmgo patfterngugth iinterpl angr d-spagi ngs
of 8.9, 7.7} 7 3036. 5, 5. 943g5- 89, 5. 76, 5. 30, 5. 17,

4.90, 4.67] 1 417,73 T 3.187, 3. 72, 3768,3. 55,
324 3. 36 5 2hls 26) S A S e e 5 e o an
2.37, and 2}-34 238 theggathe d—spaeci-A8s—of 8.9
7.7. 7.1, 65, i‘f_-ﬂgA 5 85 38675 | 5 30 58517 4 ad
4.67, 4.17,1.3.92513 87| 3395 3. 68, 3.55.53. 44, 3.|26,
3.20, 3.06,}| 2. 73582 73, 2348, 2445, 2.3% and 2. 34

(A) are particukafly charagseristlic. O tidiese the
d-spacings jof 724ig 5.194, 5280, §.17, 4.1y, 3.93,
3.72, 3.68,173. 439 93. 26, angyg. U6 |(A) are jost
characteri sitof HULI-LI-J N ugﬁgnﬂ Tyt ozapt fre-Form 'S
al so charactefrﬁf by f%@ X-tay—dt-+raecti-on
pattern w tph—refftectidns—at 114 12% 13 7

14.9, 15.1,L15 %3516 yil 17267 18 1,19 ¥ _19.8 21.3,
22.6, 23.0, 23.9, 242 25. 0, 259 26.5, 27.3, 27.9,

2ot 80 i i 3 Aol A 1o -

1@131 straifg, mtenﬂlﬁ( 7&) diong intdBity;, (1)9= Medid, Bien@fy; §w) 23vddk intensity
25.9, 27.3, 27.9, 29.1, 32.5, 32.8,
%"W?éé’e"’?{ W%‘glﬁensétﬁd 38.5 20 are particularly
char aqoedfjst i Nvdegleﬁlf"l@ﬁ)%a uﬁeefﬁoﬁﬁtAonﬁm@t atl&lﬁlentlfen%;eraums and
16.7, 17. 21.3, 22. 3.9, 24.2, 25.9, 27.3,
2@3{1181*@ exerdientphysisak Qﬂdl emical ol pm%ﬂ@atf@nmréﬂ ven very stable
d 14 261doR0 8 r
des net %&ﬁ ?‘%z %gllfene orom I'S }éﬁ/ 2°n hl(énhﬁfab?d fOEm *5 other crystalline
afoedné wﬂv@wnetoied at high, such as at 75% or 90%, relative humldlty in alr 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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Table 2: D Spacings for formB 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

6.7 5.30 s 17.2 5.17 vs 18.1 4.90 -
W‘Z?“ég/”ws“ig 8 4.48 w 21.3 4.17 vs 22.6 3. 93"‘5@&%‘1“2‘”%“

WD 2006/ 001866 PCT/ US2005/ 010876 Angle [020]

d-spacings [A] Intensity (qualitative) 23.0 3.87 m
239%?#%“;% 24.2 3.68 s 25.0 3.55 m 25.9 3.44 s

26.5 [Bodf W h?a?wﬁleﬁa BctSdisdldsel hireisMN-d2%neth 3clofapine Form B. N-
d:);gmgthglc;wa;;?ne %‘%rn? B2 is g hr?dra%gd 901’1%1 lélle?vugg as;\(?atgr gonétleg}t rgf about 5.4%,
which corresponds to the monohydrate.

[0043] N-desmethylclozapine Form B produces a powder X-ray diffraction
pattern with interplanar d-spacings of 8.9, 7.7, 7.1, 6.5, 5.94, 5.85, 5.76, 5.30, 5.17, 4.90,
4.67, 448, 4.17, 3.93, 3.87, 3.72, 3.68, 3.55, 3.44, 3.36, 3.26, 3.20, 3.06, 2.75, 2.73, 2.49,
2.45, 2.37, and 2.34 (A). Of these the d-spacings of 8.9, 7.7, 7.1, 6.5, 5.94, 5.85, 5.76,
5.30, 5.17, 4.90, 4.67, 4.17, 3.93, 3.87, 3.72, 3.68, 3.55, 3.44, 3.26, 3.20, 3.06, 2.75, 2.73,
2.49, 2.45, 2.37, and 2.34 (A) are particularly characteristic. Of these the d-spacings of 7.1,
5.94, 5.30, 5.17, 4.17, 3.93, 3.72, 3.68, 3.44, 3,26, and 3.06 (A) are most characteristic.

[0044] N-desmethylclozapine Form B is also characterized by a powder X-ray
diffraction pattern with reflections at 9.9, 11.4, 12.5, 13.7, 14.9, 15.1, 154, 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 °26. Of these reflections at 9.9, 11.4, 12.5, 13.7, 149, 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 V8
13.7 6.5 m
149 5.94 $
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 \ES
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g O these the d-spacings, of 12. 4,59, 5.17,

nutg ggrm B ﬁ@pecgal]gﬂatg sgglblearfdmg ]%gan(l;;e prgpfged as a solid powder

Q.?{htde%géd%ﬁé%%:ﬁ '}%ﬁ@gets‘ﬂ;f rg%g %\ygm@ %ﬁlfr%@n?agrg Clugs about 500

are nos

char Acitne B staspecu{lﬁﬁﬁxﬂ}zbl&kfde&mm;lﬂﬂioﬁmmohé dlﬁig‘s[‘rb&auﬁe handling
| so characterized by a _powder X-ray diffraction
gaw@r» FPaire ke dipsiaparbet 6.2, 6.5, 7.2, 7.6, 11.3,

19. 3, [07937 ¥Bwd al§05fo%nd %t stallfbrois AlafidB céngbegforrhgd s mixtures

22.5, 24.5, and 19 hese refl ections at
e prepareg accprdiog to 1119 pg)ces_gg)f this mye1gionot ven &rw;tallgze@ ug@r humid

SR 5t § GG Y47 5 8 oL RR o e
dtrvanudetion rof Sbliic drugs. Another object of the invention is a composition comprising a
mixture of crystalline form A and crystalline form B of N-desmethylclozapine

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

Form C
[0048]

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

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

polar solvenis or solvent mixtures is completely evaporated.
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[0051] The data from powder X-ray diffraction anal ysis
for N- desnethylclozapine FormCis given in Table 3,
bel ow, and in Figure 3. Table 3: D Spacings for formC

0] d- i Al Int it litat,i 0. ‘
w5 R0 ¢ spacinas LA T ovenst iy (aual) (ohielundfn
19.3 4.59 s 12.8 6.9 w 13.96.4 w 15.2 5.83 w 16.3
5.42 7. 17 7.9 4,95 .5 19. . .
5 42 ot 2, oyl 19, Mlaled PP er &y, gt

peAQa3%itH Maplahdierspasipnge vt 1412 sl nded, herer g, 459, 6.9, 6.4, 5.83, 5.42,
N- desnet h%/’I cl ozapine Form D. N desnet hyl cl oza

SFGTs thoB. Sah 4. 8r%nd 03 apdd- YHA- EOiespt él?acﬁ’@gb?&'?e‘b”’ 517,

iQn onght ] Lot -
LD AU T A PO BRI i Of e e

spransedd. 58, AORLHY, ¥-46a.94i drda®d (Aonrpupsteharagictistic.

gntSir[B@Sg,r ]g:d%ggg%ﬁg%,z ‘%%mgggm Ej g?}sz’f%ﬁﬁ?feﬁlzgﬁ‘?}lg _136‘8”(161‘ X-ray
dBrBRion3paifem FithJeflebtdls a86.426.537.377.63183, 18321.8,31349),15.2, 16.3,

3.13, 3.04, and 2.71 (A. O these the d-spacings of
19.16 17:2, t9.3,6190, 28.5834 5509 49.35°20 4 Ofdheyg reflecoeps a 7:2319.3, 17.1, 17.9,

2%, 38243813 B s s Rvcions
19.3,17.9,19.3,19.9, 22.5, and 19.3 °26 are most characteristic.

[0051} The data from powder X-ray diffraction analysis for N-

desmethylclozapine Form C is given in Table 3, below, and 1n 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 - 122 m
7.6 11.7 w
11.3 7.9 W
19.3 4.59 8
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
17.9 495 s
19.3 4.59 8
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

condifions.
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particularly characteristic. O these the 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 nost characteristic. [0054]

- whbhoeminihy! cl ozapine Form D is al so charact eﬁﬁgf/ﬁgzot?ﬁqﬁs%

powder X-ray diffraction pattern with refl ecti ons
10.3, 11.6, 12.6, 13.8, 14:5, 15.2, 16.0, 16.9, 17.6,

8 . -
%g 2 [(920%311 %%-déssm 5 l&oza%ﬁresFor%g Dg'vpr(%zlglc% azp‘}mgieg?é&ﬂ/ diffraction

zmemltlh@éﬁeplﬂ@trlde@acmg%oaﬁ 610.637.018.466.11 581, $5225.24, 5.03, 4.95,

4930 42@ @4 %%0%80%7% 3353 5502%}%]3327%%33% 5%%8§ 295?33 3.04, and

2913(A)ar®i tﬁe&e%ez&)spear@s @aetﬁl czla)l aml 5 8¢ hasacsm I59(I3I Q.95 73, 4.20,

0,
50055 b0 500, 383, 500 401378 35, Bt t2 sk 304, aid 271 (A) are
m%%ﬂf El'la%dtéhstlf: 0@§§ﬂese e dCL«gaan r&m@@\ﬂeﬁ 04, Y, 4.043.80,3.70,
fraction anal ysis thyl ¢lrozapi e 3
B$3gd.yarand g. O’Fa(BD ere@OSbehamwterahd in Figure 4. Table 4:

Pt onBa (oot i Ry Do 1 s QRGeS poyer Xoray

diffaston ;ﬂaaex& Kithd rmecﬂéInSSataoB Vlll 6}523 53 @11415 152 0165@ 51?6 9, 17.6,
P19 0475 (220326 B 8,250,545, 65 8, Hol R 364 3760785, 28.5, 293,
afla 938220, Or Bésctefebitny &t 1029 15.63:13%, 1522968, $6.8217%, 17.9, 187,
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 °28
are particularly characteristic. Of these, reflections at 12.6, 16.9, 17.6, 21.1, 22.0, 23.4,
24.0,24.5,26.4, and 29.3 °20 are most characteristic.

{0055} The data from powder X-ray diffraction analysis for N-
desmethylclozapine Form D is given in Table 4, below, and in Figure 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 8
17.9 , 495 m
18.7 , 4.73 m
21.1 4.20 Vs
22.0 4,04 5
22.8 3.90 m
23.4 3.80 S
24.0 3.70 s
24.5 3.63 Vs
25.4 3.50 m
26.1 342 m
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LAA= A2

134:0%fﬁc
basac sefdfphd GolubP I Dhvdss rmlﬁhydncb@zlam Ae sheinp matesial for the
al so characterized by a powder X-ray diffraction
praparalion ofiather coptabfrivgns 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 20. O these reflections at

and EormE19.2, 20.0, 22.1, 22.6, and 23.7 120 are

oo e Y RS 5 P S T R R Eadtom s

tﬁéﬁﬁﬁﬂﬂ)ﬂdﬁﬁ]ﬁpﬂﬁt Borhd 0In qanviske fobiredy whichf fiRC bd10¢ht arahlysirGfiurane is
for desnet hyl cl ozapine FormE is given in Table 5
mn%welyaq‘fapqrﬁte pLgP® tempergigre.

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

[0059]
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 °20. Of these reflections at and 17.9, 19.2,
20.0, 22.1, 22.6, and 23.7 °20 are particularly characteristic. Of ihese, reflections at 17.9,

N-desmethylclozapine Form E is also characterized by a powder X-ray

19.2, and 20.0 °26 are most characteristic.

[0060]
desmethylclozapine Form E is given in Table 5, below, and in Figure 5.

The data from powder X-ray diffraction analysis for N-
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WD 2006/ 001866 PCT/ US2005/ 010876 Table 5: D Spaci ngs
for formE Angl e 201 d-spacings [A] Intensity
~ (qualitative) 7.0 12.6 vw 7.5 11.8 w 8.0 11.0 vw
Wé%&)okmgls@s vw 12.7 7.0 vw 13.3 6.7 vw 13.9

o 15 8 560 ww 168 5,38 w17 5 ugthspress
19.2 4.62 vs 20.0 4.44 s 22.1 4.01 m 22.6 3.94 m
23.7 3.75 m 26.4 3.37 w 29.7 3.00 w [0061] For the
preparati on of the polynorph fornms disclosed here,
E}leﬂaﬂ)’rSPmtlgﬂnrf@miﬁn ques vveII known in the art, such

a a M
oreci p ot [oR0E B281EEA LEAL b, VNI R |
sol vent i ke watBr_so ntidAC nethods or Wéconposition
of solvates, cahSbe used. !D8luted. satur#ted or
super -satufat ed.0sol uti ongdlfan be used for
crystallization2iw thj or w.3hout| seedi ngewM th suitable
nucl eati ng{ agqnis. TeEnperajuresf up to LPP T may pe
applied to TOHTB%OI utyons. 67.,ooii g to IWI&[E‘
crystallizati+o fnd—precipHatt-on—down—to —166—C—-and
pr ef er abl y419w.l39 c .Sm' be—}-apphi edW,Amrpho s or
crystalling_st P ng TP[5|9§|Q can_he us®¥ to prepare
sol utions or d88pens| ons5%8r the prepardtion of fhore
stabl e forps anld.6t o achi e¥85hi gher concemtrations|{ in
the sol utipns. 1Tl9e prpcesg@®s may| be carriged out wWth
or W thout|seedpng. Pyepapghi on pf crysta formA

20.0 4.44 s
22.1 4.01 m
22.6 3.94 m
23.7 3.75 nm
26.4 3.37 W
29.7 3.00 W

[0061] For the preparation of the polymorph forms disclosed here,
crystallization techniques well known m the art, such as stiring 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 fonms and to achieve higher concentrations

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

Preparation of crystal form A

[0062] In one embodiment N-desmethylclozapine Form A is prepared by
dissolving crystalline or amorphous N-desmethylclozapine in a suitable solvent or solvent
mixture and crystallizing the product by cooling, partial solvent evaporation or addition of

non-solvents. The procedure is preferably carried out under conditions that exclude

-17-



[0062] In one enbodi ment N-desnethyl cl ozapi ne Form A
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. i o oar Li : 1 ]

£ kL e, AL, 8RSk QO Ul Al o o et

lar thetyt hethnedhamet-onlar antesdlyént py proferabite b nliphatitc dydrptarbon such

ket Q or thyl .i- or t-butyl ketone. The non-pol ar

AP R0 it o 2pepibo Pk, Wbt SHERE; RgBplipDapBonerane o
figiylcyaldhPahe Odbeamakpidat , ctipe nueln@s diahgingher) @pilan ropyl ether or
Q¢t ane, cycl opentane, cycl ohexane or

ﬁ%@ﬁ@ﬁ@?ﬁlohexane, or an aliphatic ether such as

di et hff‘%ﬂt hefy oRBLAYSGRERP HiscIBbdiSer@h is 8bRitkM! foﬂl‘i%%freparation of
[ 0065] In one enbodi nent, disclosed herein is a

prdssestyicdyzapine Fome panompiisingof  N- desnet hyl cl ozapi ne

O R 0Nl PSR Ry o fam e

gr oupconsisting of ethyl acetate, acetonitrile, ethanol, propanol, butanol and heptane, or
in mixtures of at least two of said solvents,

b) crystallizing N-desmethylclozapine either by cooling, partial evaporation of solvent,
or addition of a non-solvent, wherein said non-solvent is selected from the group
consisting of methyl cyclohexane, heptane and methyl t-butyl ether, or a
combination of cooling, parfial évaporation of solvent, and addition of a non-

solvent, and
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consi sting of ethyl acetate, acetonitrile, ethanol,
propanol, butanol and heptane, or in mxtures of at
| east two of said solvents, b) crystallizing

- whR6RRIBLHY! cl ozapi ne eit her by cooling, partialucoesieiosse
evaporation of solvent, or addition of a non- sotf e‘n'{,
V\herel n sai d non-sol vent is selected fromthe group

CORS: SR g IR SRR PR ARF AR

ev apo[lﬁ’ﬁﬁ]on dhe salcemtndtion afidN- dlcﬁtdlethyh‘ﬂlozapina imdre-solution may be from

i SET TR, LGl Rgeh JBnBFiRE Poli ARG, raRURRg may be

ERstAb@h %ﬁtﬁﬁgmtsuslﬁe@x%ﬁa 1hso wnﬁﬁ@tdl@tf k&10tie is formed.
N-d esrreti}{y | cl ozapine in {) he solution may be from 5 to

50 ank0pVief eBabroonmg”tI@ ig negetr bavering phewsneperatge efhide mixture to
t 0, r \/
TR AER o B bl e BB A0 G By PRl BEARAAR fis mean
femiavirt, aboQ08 1¢asBY0 delogl torvy weblghtlpsrcﬁmapteférd}’llg ai lrgst Zhend up to 60
te erature qf the ture to to.10 C an
t B?r%?%r |ogore ngl}%r)éblg a&lea%f() a4 |'“P|t8|%8 M’B .pg]icp%ﬁ% the solvent
blt sdlPeniBititbre. MBI 8PRMkd 8bn-ka1asH nld e tprrathe 3@5 and up to
wei ght percent, preferably at least 20 and up to
ﬁ%uvgmghtgear@gmand anre rmferaglyeﬂ‘é ey weight persent30f él'mj uggel solved.
r
5{351? al V\Elk'%{gtmag%eggﬁttweﬁ %%35%%2% {?gfqt tg?i&&hﬂ%\? Lc%b?tlﬁ he
range[(ob8p amdrinpA tay ﬁﬁov\m @kﬁpamdrl@elpha@neiqumﬂﬂ&hon in stimming a
preferably 10 .to 40 [ er cent the used .
Bispomion okecpdSidesprBubioonliys 08 solirBiedr dRIER vats such o
hEptaR/ding raketatésorfttwi%etbﬁt diher[ A Q68 hphatme Hf awn alos® 30 °C and
be prepared hase equilibration in stirring

presgellyilorio &6 or @ tipejashieientyip dpay hb@q&@emyl%@am@ﬁ@m A. The
v, )/

et B0l L bRt IS, &) 611087 e PSP BER el wp 030

86w and preferably 15 to 25 Cfor a time sufficient

to form N-desnet hyl cl ozapi ne Form A. The treatnent

may be applied for up to 100, preferably up to 50 and

Peharaf b besrafhiorspBt 0 30 hours. Preparation of

crystal form B [0069] In another aspect, di sclﬂc;sed .

her ei H068] a b aeatlaer aprsct, dhe Oé?cb'ﬁf-‘&?%ﬂﬁ Rtogess{er the preparation of N-

gﬁﬂ%ﬁ & &Rk conprising a) dissolving
0 Hgmsth cI ozaﬂqsng in a solvent and
pr eni pistaing golnchéI @smﬁdlylcaizaplam enciverirgpdriacaipitatig the solids at
t he addjt on of wat.er r| ng a suspensi on of
sol i dmﬁb tﬁ@??ﬁ}%ﬁf%@ﬁa&m%nogw e Igr in a mxture of
b) stirring a suspension of solid N-desmethylclozapine in water or n a mixture of

water and a solvent, and
¢) 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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wat er and a solvent, and c) renoving water or the

m xture of water and a solvent to dryness, or

filtering off N desnethyl cl ozapi ne Form B of and

wd Vi8¢ resi dual water or the m xture of S%ﬂﬁ%o%%m '
water. [00701 The concentration of

N- desnet hyl cl ozapine in the solution may be from 5 to
PP APl R Al AP RRREE o RS e Hor bl for up o

@L@ﬁ@&fm@hlm tb30EUE. The stirrke timeet ¢fotepdf) raayclbeear to 100, preferably

Do PRl el Borh e ehsh it Blay 5E at about
rwhqgmpd:rﬁtuw eheerbly2@bogd 20 Remdml Gf sEEH@ntmiﬁﬂ WaRr iSpreferably
then further cooled to about 2 to 15 C and -19 WO
c20EY/ v s FeTMUISPROB A BBIGaPPAYIEE pulity ashry meri@agtiow or both.

iod of tinme, for
e e WS 8 BBt Bt BUREL 09 OF L Tour
The stirring tinme of step b) may be up to 100,

r ef rably to 50 and nore preferably up to 10

ure in step b) may be at about
r oom[bmwer AnUiBihePiHEE! alb&mseaqle%&n 201 frocd3emmvak pfeﬁaaranon of N-
solvent and water is pref erablé! carried out at about

degroethylelogening Gewn Wheareprisglsl Jissety e selidniV- c@smctyy}cmmme in a polar
grﬂ’%{‘% (.In' SWH%B% R%ﬂ‘a taga- Q%P@g z;)t ! ‘gﬁgg 1d§r§§f§: t ras?&e&r%f%uz‘r&re at room
tpfperdthrd to dapeshen rasfpaed solokins alivisedis Ieﬂiaﬂmlmnﬂ?.nahyl—lsobutyl ketone

Egﬁtc %SEJS%TI%legqengr agélgtp ) gjgg%’]&?oezggn?lé Pr%/ tlhg lS(())]%]il Illrrl]l?ly be from 3
tOH30emARs et 1P 3 3B 1 20€pdrEend b GJzéiﬁht KN A EAtioR mayObe/ 8fttied out under
m xture and slowy evaporating said solvent or solvent
rpdueed peesatre pirbion byt ewpata fas dotigerd eghiew sugh g5rdsy atraggn. The flow
I t: ne
r?%: ¥ﬁat[é Omélﬂ:: g& %55 faﬁgreﬁﬁé&gglﬁlé ggtag% é}Xdly 5 S0P bt kel
N- desnet hyl cl ozapine in the solutlon may be from3 to
:§O a d pref ' to 20 percent by weight.
B SRS e-carried out under reduced pressure
and/ qootzy exwmﬂe rﬁ-&e@nathsilbwzapa@é tFc@ds Bf h@Weﬁ_,u @ﬂfbﬁas ufde¥ normal
nitrogen. The flow rate of the inert gas

g .
pdifions 1l B@mbieat fsrweEiue it isupgabls atrﬁ_?vmq#d?@perawres or under dry
f

‘ﬁ*’fﬁ‘%@m hER (Rlse B, BRI 2o orkh B loses its weter and is
ummﬁnﬂwdhMmNHhmnﬁbﬂahdqaneEmbt@nt tenperatures it is
unst evated. t e eratures i
i o r J0UE L Bl 0L B € G Yers A mhe S pigparation
M@bﬁn&tﬁﬁl@lﬁz&pﬁﬁe Reine D abpiising h&ﬂﬁfgfqudéﬁﬁeﬂlﬂlblﬂ)zapme Form B to
N- desnet hyl ¢l ozapine_Form D. [0073] Thus, in ano

tapEaRTes L3116 S04 Ch eIl g MpFRsis Hrferablyeiom 4010 70 °C. The
RpERAL Bk Wheat may be from 1 to 5 and preferably 2 to 4 hours.

Preparation of crystal form E

[0074]  In a further aspect, disclosed herein is a process for the preparation of N-
desmethylclozapirfe 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 solveni is tetrahydrofurane. The concentration of N-
desmethylclozapine in the solution may be from 3 to 25 and preferably 5 to 20 percent by
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of N-desnethyl cl ozapi ne Form D conprising heating

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

80 C The treating tenperature is preferably from 40

“bg ¢, 1he exposure time to heat may be from1 to 5
nd Alelerably 2 to 4 hours. Preparation of BEYAp 05010876

form E [0074] In a further aspect, disclosed hereinis

PP C R Srrmioniey B RS bHOTRF ey LY A AP b sure 10 2
BydasABhHb®seAAR nitﬂ)gé‘rﬂ Thelflokhaikd 6f Bt BRK @B thaS!aNdeyfiom 1 to
evapor atin said solvent or solvent m xture at room

2 aprbprgtanbay S tol umjfeigyte. A preferred solvent is

t et rahydrof urane. The concentration of N

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

Bhanpreafte slabdypdsitions 20 percent by -20 WO 2006/ 001866
be carr

PCT/ U / 010876
ot olBST 1 odbbitis Sety DSHEPOL SRR (o cpptamaceutica
e ipdsitesnt c&ﬁp%astﬂgowpﬁyﬁaogealw rrcceptfarsreg@ﬁleﬂ&mé‘nk O% &Rifent, or a

of thelnert g range from1l to 20 and
mréipleatam t}aeeo @nie? ﬂ@.smeihﬂlrtlezapmnaﬁ westadiiedirm A, Form B, Form C,
[0075] In anot her aspect, the present

d| sc C)sure reI ates to a pharmaceutical conposition

conpr [B76p a Thhysirol ‘qgﬂanﬂdcbmicaboaempabitien’taeﬁefserto a mixture of a

di | uent,, or excipient, | nation th and

RomBEHg ot S Sy alr DuepSRTRBPEAR AU filagh or cariers.

frpe ﬁhéﬁnac&e&rncanp@srn&pramﬁtes[aa%ﬁ&traﬁbﬁ of @ Fbmpound to an organism.
har maceuti cal conposition” refers to a mxture of a

o tesheipvestd amimseninge wimpeupd geist iaflgart Bicluding, but not limited
n&%pegﬁéc’hoﬁ u%&o@oﬁ gia}eﬂ%gls a8 o fcral eardﬁ’r istdifon. Pharmaceutlcal

armic tical conposition Tacilitates a dm niStr at
otﬁmpdmamms wpo ekl be obtaimed by acacang compmmdp with tieargmiic) ueerganic acids

PhP A GRS SPRRRE 531 S R Bk i, s i

eemﬁééulfomare@mt, eftahesuBbslc taojal 9abluaﬁmmﬁé Géitl] edlicylic acid and the
Phar maceutical conpositions can al so be obtai ned by

k&ict i ng conpounds with inorganic or organic acids

such pam78ydr qgbly ggnr anke adirdt AbERMIGI %l'n%» ﬁaw [h&litates the

aci d, nrtrrc aci osphorrc acid, nethanesul onrc
ispporatioh avfe s mompnum:l aip dgellp- arofisseeses dlof ewawplecilighethyl sulfoxide

B ASE s SEpneB0 i ek ot B0l bl of gy orgmnic
thepounds ot ieatilor t@iueaoﬁmmgaxﬁdnr nto cells or
commoM7SLi | 155 Gt ST Aebmes SreaFl PP Ul fogater tha
Qfi1] ARRYIVE B3 ¥fpound of interest as well as stabilize the biologically active form of
the compound. Salts dissolved in buffered solutions are utilized as diluents in the art. One
commonly used buffered solution is phosphate buffered saline because it mimics the salt
conditions of human blood. Since buffer salts can control the pH of a solution 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 aciivity 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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conpounds into the cells or tissues of an organi sm

[0078] The term "diluent" defines chem cal conpounds

diluted in water that wll dissolve the conmpound of

' as well as stabilize the biol ogical tive
““#gbﬁﬁﬁg&;the conmpound. Salts dissolved in bu%%g@égmsmumws

solutions are utilized as diluents in the art. One

ommonl y. used buffered,solutjon is phosphate ffered .. .
{egfRie ot Bitubitd Shgrug Rt} e RBRRRNRIHL s iichprtication
R4308¢ foubldnig e Reufih@bn’s FhbsnLaiticab Btkades " Ma@iPablisding Co., Easton,
solution at |low concentrations, a buffered dil uent
Téarl8hyedien. AP t he bi ol ogical activity of a conpound.

[ 007%])053'136 t §1;;1‘[leepm 's%lfgg&ﬁﬁ’ét}a}'ioﬁ‘ P?cﬁ@x%ngﬂ:ﬁﬂcﬂﬁ% offal, rectal,
carrier or diluent that oes not abrogate the
thineogrisal | or aintestimal yadanuistortmpe phrcetradf ddliveryc angdudingl . intramuscular,
4}8080 The. phar maceut, cal ﬁorrposi tions descgi bed L direct
FRATIOUS: n IRV R ARy ATy o 1eHioEn 2D atPlngS pafratigeal, dirce

iBfraveRtriR0 e TBE MR, MORAs] bi RRSodlenfetihpy. are m xed

with other active ingredients, as in conbination

t her d4p982lor Adipmatsive osampave pdmigisteiBe soawepRd in a.logal\sher than

SO0 BISER, LRI 00 TP Ty i o o

dardicanteaapfidn aatidepot omyustnefloehdsd foriiiRationgt Bntlenmore, one may

Phar maceut | cal. Sci encesg," ck Publishing Co.,.Easton
SR Flie Foh R85 INEGRBLIY SHRERD I RBTEs ot nposoine coated
PITh RkRILPE QR alody! The BHEITRIE will Beltidee@idhnd taR&E @ selectively
transnmucosal, or intestinal adm nistration; parenteral
Wehe oggay, i ncl udi ng i ntranuscul ar, subcut aneous,
intr us, i, 0ot Yerh Al 861 , i ;
v aPRETar ThE R YonPoBBbuaRE mAprlE ififntion may be
maufapaed tio neabnner nbatan aself known, ety dycunkans of conventional mixing,
j.nj ections. [00821 Alter.natel.y,.one adm ni ster. t he .
SR Er e ipcemping FYIEings crnBYy e, iR atng, Srapping
MtayTBtifg pMicasskd)j ection of the compound directly in the
. renal or cardiac area, often in a depot or sustained
r el ed8884lor nBihapieeprtictluparprRasitione, oo Hee impecosdprch Wil the present
ihb&ltigflu%dsn riyt He9 G ERIHEd Gind CbhveRfi¥na Y Rafifr fu%g pne_or more
exanple, 1n a’liposone coated wth a tissue-specCific
ghysiolngibplly Boeeeptibio sames aoniprisipg dxaipiretseand auxiliatios aktech facilitate

up sel ect.ivel by t he,argan, 0831 .The .
 iRePRng oh oo st bR s oS s be e phgppaceuticaly.
Pyertformimatio i8 epdrdentivpod tivaotielof bi@inidtdtivh SRdsen K AQWOT the well-
y .nmeans of conventional m xing, dissolyving,

.g., b : ' |
e gﬁq Fp‘a@w;‘" Grede én@rﬁ?falmaqts ENECP | sugRlF and 35 q%é?rstood in the
?g%%osiﬂ E%Hiﬁ%on’? ?héﬁfl@étﬂﬂal Rienk&PhBIel Ng processes.
4’] ar nace a

utic conpositions for use in
accor[@88sle wFthinjdetomrthe agents of the invention may be formulated in aqueous

solutions, preferably in physiologically compatible buffers such as Hanks’s solution,
Ringer’s solution, or physiological saline buffer. For transmucosal administration,
penetrants appropriate to the barrier to be permeated are used in the formulation. Such
penetrants are generally known in the art.

[0086]  For oral administration, the compounds can be formuiated 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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i nvention thus may be fornulated in conventiona
manner using.one or nore physiologically acceptable
carriers conprising excipients and auxiliaries mhlch

Wﬁﬁﬁh&Mﬁﬁ&e processi ng of the active conpoun
preparations which can be used pharnaceutlcaﬁf ifossonosre

Proper formul ation is dependent upon the route of

adm i rati on 0 the well- known

SRRTioR b bRef RO ol o Pherees oLy Ba e fpr el use can b
Sdlbtdil@éw &y ﬁﬁbﬁn%@nél Bfl@fosd 661l EtigibiR wild f)harﬁlageutmblncombmatlon of the
Rem ngton's armaceuti cal Scjences, above. [0085] For

IHYE@BPHLOHPUQI}%BY AGEine dre resaltpgvantiien adypigeessing the mixture of
p%;{l{wésa%ﬁ& cliffhn?gq LUGOHR a%ﬁea%tgdf ?%es&éd?ftﬁ roggalliy_b%ﬁgs S?I dragee cores.

ysi ol ogi cal I y” conpat | ers suc
swiitable onxcipidRitsngrer s peibuiti, dillero pughhsss bugacyimahdisallionese, sucrose,

buff For .t.rans osa ni strati etrants
Aispah 8RS T RO Pren Pyt St eubae tade Haeh. whes
tshgcH, Oride| atdr@l). pOHEd sRRAC! bAMIES Aueh gaagicaﬁdly KREMD  cellulose,
| n the art. ! 00861 For oral administrati on,

AisevpraRy Estbecluesiul at etpdiwadi | y c@sboxmmbmpmgoqehe and/or

rr?@m@%ﬁﬂﬁﬁﬁﬁﬁ> tHfeaﬁagﬂgggkggﬁhk%ggggggéé e afesuch as the

tehess-diokgbpolgsinglf pyrivdidomy @egan, on alpmid ecifl air raudadit thereas such as sodium
t?bl ts, pills, dragees, capsules, liquids, gels,
ﬁ%', slurries, suspensions and the |like, for ora

- 22 \WBERIP6/ O0FLSES chied akdSPRVRIED Ml Buitdbld 884tin@8) Wbr 8his purpose,

patient to be treated. Pharnmaceutical preparations for
sPagenirated sagar iselutionsamhBYUSSY. Wiieh mpyomsiosllhennéais ghingrabic, talc,

Fo5vRlyE g};’n%&éﬁe P& o'fBF g %dé?éﬂéﬁ&??él?@&l' &ftxtm&in dioxide, lacquer

i'nventi optlona esulting mX
anhitipnsp as‘e‘mmgletomBnm soixums omisolvgrt ammhw I@festetfs arl ﬂign@nts may be

suitabl e a lLiaries, if tain ta

LR T e T s cooaliB F e BB o7 Jar g diterons
ﬁbh%ﬁmﬁm&uﬁhm&&c®ug@ﬁﬁimhacludlng | act ose, sucrose,

manni i or sorbitol; cellulose Ejgepar ations such as,

for ‘g‘#‘ﬁ] Fharmaceuticed PrepargHels which £a8 e yspd @faélbfalfl%lﬁde push-fit

Al n¥dde roq" ela@€| 2 b/ell as QHW dehied @%ﬁfe@ mddB b gégatm and a plasticizer,
| ul ose, ydroxypropy met hyl - cel | ul ose,

@aqaho@s( ghvearpl, proesirbitdlo<ie pustifio capsplss ool wyhigipr tholactioningredients in
(a@é?ture l\{lhhdﬁﬁér S\‘fcqf as%c?c%(sgfjbq%e?g il ?9&%}1?30 ﬁ%%r i 8bn%{1§§ stich as talc

ross-Irn vi ny
@t naggeshint s@adatt awl, eptRahlly, tsl’abrlﬁa]‘s Sm@blﬁ aspsaled thective compounds

0087
S GRG0 o 0T KSR PG EeRall AL, e v o
Sid8Rr po‘lfﬂﬂ%b@@ Eﬁ‘adlﬁtﬁﬁ}, stibilictrs TRy BPhddeaal AlY formulations for

contain un1ara talc, polyvinyl pyrrolidone,

©5H |sdmBTstgEpn slmlﬂcgﬂeq lnydpéages Hlitpble Hor sapli Administmtien. um
0 2,80, 15 3PLU BRI S AR fm ot
roaYozbeges formulated in conventional manner,

[0090} For administration by inhalation, the compounds for use according to the
present invention are conveniently delivered in the form of an aerosol spray presentation
from pressurized packs or a nebulizer, with the use of a suitable propellant, eg.,
dichlorodifluoromethane, trichloroflneromethane, dichlorotetraﬂuoroéthane, 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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added to the tablets or dragee coatings for
identification or to characterize different
conbi nations of active conpound doses. [0088]
tical preparations which can be used ora :
W(F%@Ffﬂgggé;ush fit capsules made of gelatin, &SV mop%ggme
soft, seal ed capsul es rrade of gelatin and a

pl astiCi zer, . sug gl ycerol or sorbitol. The
cipusIFliniorasdnre Ics of i lajor ey bedompwatel GPEamEg powder mix
ofthe c%ﬁgbiiﬁ&%ﬁl Mfifivie '&Hv%ér BE buchSis 1R EJs0 8L staRh NdeEr S

such starches, lubricants such as talc or
magné&iNin st Bar acolapramdﬁ umfc berfairhylated tfabipkientara . adrmnlstration by
n%?gtgo&g%%ﬁ g)éfgasol’hhst glgeic?lgrb r:or c?r} 1&13'8 m(fll.lsm m}uéz{q]tong’ 901' 13} ectlon may
beifebettep an ahfti dbsagy forhl @i, dn 61 yseltemyak anmgﬂl ylasﬁ &mtahﬁbrs with an

addition, stabilizers may be added. Al formul ations
afl@@d Prﬁﬁf’é}’aﬂé’ém Thes@qna%qsmn% Ytk pgich o Ay P& angLpiolitions or
c [ 0)

RaHCR, B BBt el R mi s HER Qompuletogy aacgs such a
shgighéing, stabnhztmgar@ashimrsmg @bﬁd in convent i onal

CompataL t ortepeatafil iyl Bont e pruBH rmiTRR include

aghi&us OSIEUrBNbf Ytheleddiiver &ﬁlnpdnnadw €inf wram-@éluale a8h0s O dditionally,
spray presentation from pressurized packs or a

shetsasippe P! (hf Rlivheompaunss may frer gIsPaehrSpaprrapiate oily injection
r
sisfburipnsl s BleAcphiti IR B Fohicles incyde faty oils such as sesame o,
ot ayitbetic Qityatidesters, gtdheas ﬂlnbrltomteeorgtaxgiycblmddShe' kisemed.  Agueous
ressuri zed aerosol the a
B SR T, AP SURTOES, PG [ DHFRS fhe, dpgepity of the
sﬁ £lbn, seap gl b(ﬁﬁuml’t!dﬂ:ﬁ)ﬁ {théthfio@suRke, sorbidl, \WP dextran. Optlonally, the
/001866 PCT/ US2005/ 010876 e.g., gelat.in for use
SH?PePﬁH%Ff@W abto Gomiain FYitablsy stahiljzaspon %ﬂeﬁﬁl"é‘f@a nCEe i Sﬁblblhty of
heoRA¥EET
ase sucﬂmox'11 oggo%tggﬁ%ﬁgg gfﬁgﬁlﬁ Oﬁwnhﬁ{e% cgﬁpgﬁﬁds
may 48093¢r nuhHemsativedy, pwr ectiver athgredimthQNr bt i on poyder form for

PR sl YR P ST P e b BBl e

I N unoe94gosagie éanipounds gay aisd tﬁ:nmﬁuhl&&d Qi rédtal compositions such as
mul t| -dose containers, with an . added preservative.

STAROSEBMFOY TEIoBHER AP aake- SORHIIE RV eRtiont] SRpRSitpRycbases such as

c%@l)yﬁdtep&&ﬁergqyggrﬁé@ns in oily or aqueous vehicl es,
may contain formulatory agents such as

s us pdﬂ@ﬂiig, Ex addition it @hmﬁdm@ atighss é@ﬁcgbﬁfb pegyeawsly, the compounds
100?1120 beht% n&g&&t ' caI ego? g%lat%hbr? ns:f]uc)? rlon%?ﬁ&?ﬁgelﬁ%ulauons may be

AP seract nclu eous 'so
miﬂnmredobjaqmpﬁtﬁltaﬂmml\ﬁble l’exam;blel tﬁubclftmaﬂuslﬁckd'l iﬂtnanmlsdlﬂa,rly) or by

suspens ons, of the_active conpounds ma E‘%r d a1
REHrRISH aaﬂ@eatﬂqry elﬂaué»chro?ﬁfw hSPOREY "n ormulated with
A;l'li}gl%@ ggiygrg:glg?reﬁgﬁfo%h&fm Wb alsqfor! e&%ﬂ@easfaﬁtehﬁﬂﬁbﬂ fh an acceptable

oil) or ion exchange resins, or as sparingly soluble derivatives, for example, as a sparingly

soluble salt.

[0096] A pharmaceutical carrier for the hydrophobic compounds of the
invention is a cosolvent system comprising benzy! 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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or synthetic fatty acid esters, such as ethyl ol eate
or triglycerides, or |iposones. Agueous '.injection
~ suspensi ons ‘may contain substances whi ch'increase the
wd&@%@cﬁ%&(y of the suspension, such as sodi UM /1S 2005/010876
car boxynet hyl cel | ul ose, sorbltol or dextra
Opt i onal Iy, the suspension may aI so contain suitable
st ab L sCch i h I
i?fi PP@%%ﬁ%ﬁte o dhgek%) r%@\?’ gr QFE‘%'FB% %choi %1(?/0 %ade up to

%1@1@1@ rh fa@&cﬁdtesﬂlhambl o NaturhiQ ABd pfki}i)ﬁtdmatdf\wb(y-soltrhﬂ system may be
active ingredient may be in powder fo c{
EB1R41 ORI PHOGS GerEBIg Vi selniity gnd oty gharacteristics.

M%Qref fh%Eidé’}ﬁltt)? bf 1 %B%B%e%&nnﬂog%éfgnayhﬁ \%ﬁ@@%f‘ gfample other

may also be fornulated in rectal conpositions such
lmpp(as:ntvmqneslao surfatans oy b et mS@a@ of E@hiﬁf&{)ﬂﬁﬁféf E 80T, the

ERALFI I oS IBE: SRS M, B BAERRRR Formes

fe?laﬁb” pbiyeisledes elycbied e@r,e\pogwﬁiﬂ pylielidaepoaitisothemysugars  or
so be formul ated as a depot preparation. Such |ong
ByyaRefardeIry e bshRten Ry dBdosadi ni st ered by

i np a@g@‘gj' on (ltfe atl%ignmhgr JHREH! SRRQHS B Bfdrophobic T%Ibagnaceutical

intra ul ar |ntrarruscul ar i nj ect i-on.
émpo&mésrpiasf bet traplowtbomomwarbbem@hsms areeweldikoown examples of

BB TS A ROBE Gy Rl s st

@Melﬂm@efoﬁﬂslam mf bcélSmﬁIQ@éd nithyugholsubllyeatdae |cmtdf\geater toxicity.
for. exanp as a sp gl sol ubl e salt. %0096

ﬁﬁéﬁtlﬁa@@uﬁhec%ﬂmwpﬁlﬁ Bry likgech etps AryBRRed SHpE fuem, such as
HmibOheab B URHEQ b so1id ﬁ%@hﬁ@bom}ﬁﬁlﬁﬁﬁmé itd Afrapeutic agent.

benzyl al cohol, a nonpolar surfactant, a water-
h’ascuwletauwganheaﬁepuatymés haen ueeanesm!?uéhﬁdsaqdhag gvellpknown. by those

SOTRE 6, SOk LIS s B 000 it e

ﬁ%a‘ﬂé ﬁlBQfOIﬂI:b&ndS- 34 a N 26K G0 S6&r PET A2 A0&e0dias 66 the chemical

g%ﬂﬂpfgl gq%;if% }Sfﬂgg{‘)‘;'/ SOE&E e g]%g C\;g{]g%ﬁg%doﬂmonal strategies for
ﬁﬁ)‘@&ﬁ%ﬁh@ﬁﬁbﬁﬁﬂ@b@%ﬁléﬂd' Y, the proportions of a

co-sol vent system may be varied_ considerably w thout

destr WP% | angy/s1f it (pqmgpua(ﬁﬁdusp@)m @ietp;;armaceuhcal comblnatlons of the
ter rth ' ' ] .

SRR 5" b cinab i DSy PiEgaLALY Skl comtcrions

Bhinmaceduoaﬂ)t owmnpatibje nﬁtspm}ajarbesfmnﬁab et manmpyacide, islading but not

ORGP O mmy 2B | GH 6T BEOREn R T end o b

Rk bahilsle ﬂﬁ#queb@ér&ﬁﬁerﬁ;%tﬁﬁb Rylvemse tigheothe cOmresponding free acid or
ol yvinyl pyrrolidone; and other sugars or

peVfemischar i des may substitute for dextrose. [0097]

g\'h; mb%b u¥e| Pha eI boifdsHionY ShitiBe Q" usdflr AP RARLE invention

include composmons where the active ingredients are contained in an amount effective to
achieve its intended purpose. More specifically, a therapeutically effective amount means
an amount of compound effective to prevent, alleviate or ameliorate symptoms of disease
or prolong the survival of the subject being treated. Determination of a therapeutically
effective amount is well within the capability of those skilled in the art, especially in light
of the detailed disclosure provided herein.
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conmpounds may be enpl oyed. Liposones and enul sions are
wel I known exanpl es- of delivery vehicles or carriers
for hydrophobi'c drugs. Certain organic solvents such

hyl sul f oxi de al so may be enpl oyed, al.though
W&%Mﬂi}l@?%t the cost of greater toxi C|ty éT/USMg"mmsm

Addi ti onal ly, the corrpounds may be delivered using a

sust ase sy such s .sem.per neabl e

ot TREET § OB RGadty PR st o BBl dotge for the

PHRRh ARG CoRP6ations Mafﬂe%féseiﬂ%{@hﬁ&g thif B@%@sen by the individual

mat eri al s have been establ.ished and are wel | novvnggy -
, in e

rhisisian ik viewed! ithe Phenist condlionai - ¢.8l dasg efapsul
ac% %}1? 'H)dis O Hk‘?&r ‘fcgenbﬁai ne} ur Ic&flg, %@Scﬁ)sé I?z%ge of the
oun afew Ks up
cBﬁ:@ﬁmibﬁl gadﬁﬁlmﬁih&ddheﬂlib thentnamubfe ﬁanﬂ al‘)(hﬁ (b5 ab agio6 ahg/kg of the
stabj it her erapeuti c reagent, additiopal
-Pétfl?latse@désweﬂ%‘# BF Gp%aen ey 25i3 SELE PO RSP B Ol YyRere given in
thOO8BLe Mot RimdrBRafo Qpﬁ%g&d%ecﬁe bRidah€Note that for almost all of the

phar maceuti cal conbl nati ons of i nvention may be
peafic dedpennds alendongdtin ﬂpﬂaﬁmfe@mlwm hymewo dpragespioe ircatment of at

lf:eg? %ﬁé Icgr% tloﬁgalhavgﬁajgc?ngegs%ﬂl al l %qﬁ%%osphgtan%sh@fa é’ deéf:r?t invention
wiyldiisecthbsy sne &hﬁaﬁés[ o do:atg&t thb.t atedldtween htasut &196 and 500%, more

el B BT TBUICHThAe R Sofs RO R Maes dofees. Where no
aﬁleéd%gg‘g hd gstﬁ‘tﬁ%ﬁeda Gls Ay be BAS Bask %Fﬁew[}pcggﬂvered hphannaceutlc al

arrmce tical corrp03|t| ons suitable for “use in
qmrwems |arsuéahls bnmai desagd sae dapuisired Grm BRer & Iﬂze values, or other

active |n are ¢ nt ai ned i t - .
Pt BN SeR afh % 58 § el AR, B g by oxicty sics
ﬁﬁ&ﬁﬁ&bﬁ@hﬂ&snﬂmﬁhﬁ&apeutICalIy ef fecti ve anount neans

an ampunt of npound effective prevent, all te )
or anbi§Hy at Al ﬁw&%ﬁgﬁgxw a%%a*g@%eéﬁtw%ﬁa a drag-by-drug basis,
18 Yhodt ¥ades, MondeRnsidhifohs REERhd the@ab&e chie behHIBAHE '&aﬂy dosage
of a therapeutically efféctive anount is well with

egimepdpn i pdult/hurhan paisat WRY be.clgr preamme anraral dospet b%thee;n 0.1 mg

Y T R P S T T

dnoinirataiong mubmmaﬁeeus;for agtrannisstlisraddse of anch oigsdgat betwween 0.01 mg

A1 RE TS el COTROSLL Lor, f, L1 B S5 ot st o

the pYhriiicEtichNnRRE#iBAS 0Fthe QfH%ﬁt']ﬁsfbnti&lﬁ&ea Sh:imacdntibally acceptable
et at 1975, in "The Pharnacol ogi cal Basis of

Sﬂﬁéh@p@ﬂﬂﬂk@gxted aspihe ﬁeepbasg,)the qwqg,mop)})emgwén@ygtgreﬂéﬁg & times per
&, a0 2 bormsRR S Il PP BdnfierE Ry Rntinuous

mebgitbus fitfesian gmgeram)at belose of qaghh mgmubew up 3o 469 nrgspeoﬁay Thus,

&%l 4B oftey B0 e st o Seh PG ET L SRy be i the

ﬁﬁgé D€ 2000 mg and the total daily dosage by parenteral administration will typically be

in the range 0.1 to 400 mg. Suitably the compounds wili be administered for a period of
continuous therapy, for example for a week or more, or for months or years.

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

be estimated from in vitro data. Dosages necessary to achieve the MEC will depend on
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speci fic conmpounds nentioned in the present

di scl osure, human dosages for treatnent-of at | east
some condition have been established. Thds, in nost

' wb'&%%@fs%sq the present invention wll use 't

dosages, or dosages that are between about Op(gf/%gw&smmsm
500% nore preferably bet ween about 25% and 250% of

%”Qlevéilfsa; & i gc %\?&Q oi%&‘ﬂ&%ﬁ ﬁBYvever TEIDL@ gsssg)gs or bioassays

%Memédm@hﬂ%mm{a%ﬁ@dﬂhhﬁ&ls conpounds, a suitable
human dosage can be inferred from ED50 or | D50 val ues,

or ot WP3] applosic dpervplil ues déo vied detemined visingo MEC value.
{e:??l?gbéﬂ?mﬁt H%::L}ﬁsbe %ﬁmﬂﬂggﬂe IL.EHIF()% 6%@5{&?'&%01‘? 'tgl% %ﬁ a levels

cacy studies in aninm t hough & e Nac
smyadgie: MECT fdyel 0 ofiiheadng prefeciblyghdbyeolr 1(;59(!%31:16 most preferably
c?qug@, some generalizations regardi ng the dosage
T The daily dosage reginen for an adult

humanjope4) emIn OB¥s BE lochPAIEMRTRES oPBelQidb ufRRE 188 effective local
bet ween 0.1 and 500 rrgl of each ingredient,
a

pRnseRtFabion i Q@tdm&mamnw@e atcd Gpplagma eongent@tips. 200 ny
or fwgfagaﬁg oHD né&b&gr@gaﬁeyagmggmyaa %ﬂ“d&%%?se be dependent

dose |ngre I ent
o dieesnidipdcy beaipvweaied) ot they sabyebt GOweight, eheg sevlentyOof4the r@ﬂlctmn, the

Bin RSP LS B B PLARTER S SolpOc) 1

accepfoabéle  Fatk ohpsigsts Ra, Qﬂhéﬁr@&i WSplefBitclil i8S PRRQr dispenser
t he conposition belng adm ni stered 1 to 4 times per

é@}ce whick M?atqov@qmewé B APBE fosagn forgps qont@mmﬂé\n @ftiyie ingredient.
'Iﬁ?l%/ rﬁéyqo?' POIH% %Mrblf%o tic Tcﬁ s&c\ﬁefﬂ trpack The pack

Slon prefera ose eac lngre
Olodlélﬁhﬁsa:rgiepfm nalgybe ﬂéhumpam¢d1b§/ tnstractnoaialféxyaddnmagmmy The pack or

BlRn T B e Bhst SHE oRB el h n om
plesaged byyy Fhargeﬂérﬁﬁﬁhtaﬁdt@bﬂﬁysidgatahﬁgl tive | hadfite] e, b6r sale of

I.n the range ng.. Suitabl y t he corrpound
pharpagsutigals ‘ﬁlP%‘% é?%f& i 6?ﬂe&t%%9f wr%'fa bydht pervey ot the form of the

B T Dm QU veRARRY Gt RfistB1i%E S moliBe, Gor &megr%r mgﬂ?é {8 1abeling

or “years. [01021 Dosage anount and |nterva
adarmeblyuth@hhwdﬁabd ;antioDmgomdumnstmtmnﬁ)rlmmhptmﬁ dfuge, or the
%@d u‘r Egéﬁte ﬁ/ghl gh @‘{H?Pofsﬁlgﬁl énglorehn ltllgt na(':orllrtipaolqu (I;]fe the invention

fenaRedr Al a@:ﬁm()ME@ phdieacédticaMbdrtierv filay aimrbegf@ared placed in an
corr(gound but can e estimated fromin vitro data.

oAl lalsled i Eepment gf Rt coRPEM on
- 26 18906/ G684 88&uBCTHr USd@a SfoPh &HAON- de@xﬂbﬂ’l&l@lé%ﬁpme substanﬁally

characteristics and route of adm nistration.
fmeaisnes fype ofifopndalioragal desiid Yesagse during ajhmxsh’am tlme periods.

48R 58P Aon LSRR 5398 045 RE350hom 05 o 00

sigpariddnése pacfiasabliySicat ¢ do LI mg a regi men whi ch maintains
pl as b vel % . . .

nﬁ]l §] ral formulations may be solid formulations such as capsules, tablets,
pills and troches, or liquid formulations such as aqueous suspensions, elixirs and syrups.
Solid and liquid formulations encompass also incorporation of crystal forms of N-
desmethylclozapine according to the invention into liquid or solid food. Liquids also
encompass solutions of N-desmethylclozapine for parenteral applications such as infusion

or injection.
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above the MEC for 10-90% of the tine, preferably
bet ween 30-90% and nost preferably between 50-90%
[0104] In cases of local admnistration or!selective

he effective local concentration of the
W&%O%ESG e related to plasma concentrati on. (bTiB%zloowgsm
armunt of corrp05| tion adm nistered will, of course,

depen t he j ect bei.ng treated, .on the
Suby oY) ity 5yl dbSE perTHpE op FRamahieh etdboh dpply used as
ﬁ@ﬁd&?r(n'@iroﬁgé'ﬂ phrBéIESL g@ﬂul@J‘ dudpBgsidnsdar®ikioft, dremay befcombmed

g)éescrl bi n si ci an, 106] "The conpositions may,
glherewith giEprcaically acqﬁa@hledng@ﬂ@p@ngeqdmlmg|tbﬁecomponents

C Sh t al I 1‘;% Elgqilﬂdg BenP'a nmdﬂ?l phé %%ﬁ?egec n?poqu F'or example from

active 1'ngredi
bard wp lseft golapng, s:empmsahg mblqnd @ﬂtsl a tfoehes, 08 uﬁpeﬁ‘&oﬁdlssolve them in
bI i st ack. . pack penser device y .be .
‘é’h ‘@E‘“’I’S&?nf* heng Sﬁgpsf gPa%WﬁYs‘?er %&Hhsna aftggompression to
di spenser may al so be acconpanied with a
notl ce ‘associated with the container in form
pr escklbed bthr@wmcamemcawta@g anprgdiends) alteawlh@nftme for the various

B ESftPion B8 oePt GsBinic ABGTRERAS aflyr Mg potymers

txvipient, lubsicanty) mg:ﬁcmz[ntdj WwBteing \«eideflavoarilig agents, coating materials,
adm ni stration guch notice, far exanple, my be_the
p]gﬁeéythgs ’%’ﬁf}r aflwégaqﬁ antimpdergbigl %GBFSU éntlomdants and carriers

M'ﬂl%ﬁbﬁ@ﬂn‘ﬂmaﬁ&{ty@éﬁscr' ption drugs, or the
approved product insert. Conpositions conprising a

conpolMillof Exempley &ott binders frsr g dagabanth, acaﬁtmpmqhblgelatine and
BAREITAF Qb SRR oBYaPha0 D8, RESRRLAG: B ACEol e acias

an “~appropriate-c al ner,
&ﬂkylame glychle globyalkytend igtyicols an:ﬂ/@;flﬂiﬂmﬂ'd]@thm;m Bﬁrbo}ﬁyhc acids; homo- or

tal.forps. N-des Icloalnes ially
ﬁéﬁﬂ@dsﬁ*’f@lﬁ@%whw 4?5% A aPin 2 ﬁ@@&g ggtmo carboxylic
shidld; NGr3gIPndingt fAydsRRpbl dé%?wﬁners Tﬁﬁyﬁ[ﬁ?ﬂﬁ&es‘ I‘P)oEvBrthoesters

oral fornul ation maybe from O ng, preferab

Polswphosplszens FwOpolyRgrooaniss. iiediplpsivd desradable polymers rr@@o»e linear,
108 f
O 100 il SpIBRALLAASCTBY 08 500, MO THASALHE i,

ptblg-ldgldaﬁmiefgw@ahd@ lﬁh:hemxmnlalss ﬁ)q pelymme patesiselnble polymers such as
and liquid for.nul ation

el
Soledteni B0g G Rosmin pPirony X fuf FigH, BOrRaR, thereof, poly-
&eﬂaﬁﬁdbxl @idonﬁﬁbfmamﬁ@ﬂ qidngwf;ﬁpaxﬁﬁ@s | polefial @ abfdt @nd esters or -

%;Id or soli1d food. Liquids also enconpass
t ithreofopol-asedivetdidy load @siami o -amiesy terat.epaly-vinylalcohol und

SHBLE LR ORI P8 9 M s

bBkechisany to the invention may be directly used as

[0112] Examples for excipients are phosphates such as dicalcium phosphate.

[0113] Examples for lubricants are natural or synthetic oils, fats, waxes, or fatty
acid salts like magnesium stearate.

[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 octadécyi 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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powder (m cronized particles), granules, suspensions
or solutions,-.or it my be conbined together with
ot her pharneceutical |y acceptable ingredients in
- welbdehiigs t he conponents and optionally fine
them and then filling capsules, conposed folr)é(eﬂg%q%éosm
from hard or soft gelati ne corrpreSS| ng tabl ets
sol v the . :
el B R60R81c LR HEP 08, bR BRGE rb hdap s aci

amly 1 -beradgephedaniabétinecnsgpfoaisicin atidtaufodhidlicRicld fnd taurodeoxycholic
maceutical |y acceptable i égr edients are

1 Ph
W Dl s BF1 LK gl cidh oy Rde efopsvaals ckhcnd sodium

BBYodhB1atR! &i’ﬁﬁﬂ@aﬁra@ HOLKRMS l}ﬁpat@%oﬂﬁhpf)ﬁlateogodmm lauryl sulphate,

synthetic po exci pi ents, lubricants,
sadiyractogitl s Sugﬂwé,t emlﬁg‘sdan@SfOIr a\pdurarmlg agie.nlls diggdsiil foguccinate,

N R S

dlareanamg Sglyé@ﬁl tdiltmov aoi Odﬁlefa&r il aglyodrol Vpeso- bP Leidalmitate, and
E>i ? s for binders are gumtragacanth, acacia,

BRI ORYiFBP SEfTalE: and  bi ol ogi cal degradabl e pol yners

such RINOM Exihped 3P| ARl %engs' GRS RAAKL, CrARSHS Tactose or
al kyl ene glycols pol yal kyl en gl ycol s an

afphytdmt i ¢ hydr oxyI car boxyl ic acids; hono-

CO- POojyy de c _acids, alkylene . .

di amin flg? or % %&hg agna%%ﬁ 5‘1%%%%{@&& Qi fsvintergreen or
ﬁ‘ﬁdﬁﬂ&@cpmmﬁkertgleﬁgloyeﬁhgerﬂmhyam de- co- pol yners,

pol ya@ %ﬂri dgs pol yort hoesters, . pol yphosphazene and

pol ycibBnat EXamalgs 1p; 6@%@&@%@6@@ raé%laﬂﬁlaém%oW%re?}@H#‘awugar or
ggldggc@p@ggradapl@%gg%gs or crosslinked. Specific exanples

are ycol'i ¢ acid, poly-lactic acid, and

pol y- Wl{sll acExeaaplgs ﬁﬁd?fﬁf’&@aﬁﬂshﬁp m@tb)rimragomdparabens sorbic acid,
BALUTELS 1%11%11%8?5&1%% gl e polymers such as

po yoxaa enes yoXxaet hyl ene, pol yoxapropyl ene

and nji0x®y poEyaaplss fohedjeednts polygramesyl am des and

and. GRVefls L PReSgle erl Bt P pelpinee. o s and fuy

ﬁﬁdﬁﬂﬁaﬂdest@ﬁhﬂ?ﬁztt&%bﬁﬂﬁ pol y-vi nyl al cohol and
esters or -ethers thereof, poly-vinylimdazole,

pol y-Mi#l pyExenplgs for aahwmwawnpmmsn@wb as| vifagiin A, vitamin C,
GtiiR $AS viladrl B v e?éfg acftéjtl;r ﬁ%ﬂﬁ' ents are

phosphat es suc rca CI um phosphate. [0113]
Exarml]%%zlf or Exarhples ot diqaide cazibwsr ale wmtesy atchhdli; csuch |8, ethanol,

waxe [ alts like m
Qficie BT ZhyeoBulabia, EPRRs, Byeo i BRI s by Examples for
ﬁﬂﬁﬂh:ﬁirﬁfs e tilc, BRY] Ihﬁ'l‘ocrﬁl%ﬂllﬁlw RHulofeDEiliga) hfxﬁﬁha’iiﬁdsth@ﬁﬁ‘e
l ecit phog phol i pids, octyl sulfate, decyl sulfate,

dodedt2Hul't 3 & forny a@éwﬂmgapfﬂa% iveniinpapex ylso contam isotonic
%éh{saéu%hgi‘glg%t Yir Siiuhliforid¥a ol eate or Na

caprate, acyl am noet hane- 2-sul foni ¢ acids, such as
1- oct[ﬁh@fﬂl ani’ho &ydrateeia@ms B haynalgo hc ifokmudated as effervescent tablet or

e e TR AT S ——

[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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t et radecanoyl am noet hane-2-sul fonic acid, .
1- hexadecanoyl am noet hane- 2- sul f oni ¢ aci d and

anoyl am noet hane- 2-sul fonic acid, and -
%éﬁgké@lﬁg{l c acid and taurodeoxycholic acid, HVP005/010876
acids and their salts, such as cholic acid,

c. acid and sodJ um cochol at sodi u
'g%\g’lﬂéifglo Qole Fr o dptgtipel %an SRS %éﬂﬁ’ﬁﬁ?ﬁt@ constant and
dRldfivd 198 IR Rotive 20GH SMHE BoMd pRashNahe cry§ﬂdi ftSfay be embedded
castor oil and sodi um di octyl sul fosucci nate,
oo tusrpuppsomyd paymenmatixdod @bmwgu@t éfsm@dabﬂfamlymer a water-soluble
piollgr{qegrgolrrz m&@m?rlre %g é?t%l;)and 0 Ojoxgl?yr s%lta%ﬁgeg{facgantsd %1‘11beddm§| can mean in

HienteRf the mcaqjomtﬁ)ﬁtoe mi@ogartolts YO X yietdy beneyaégACatidlled release
#301151 Exanpl es for sweetening agents are. sucrose,

PRl satlsoqtated Jupngh sirpTullios) obdispised migro-particles or
éﬂnﬂﬁ Bd Qo %ﬁ)\‘?ﬁ@@v@ fRoRf Bﬁﬁérgibﬂ br eﬁ:'lhllmoﬁfco.’fft‘n{gI teé o ffplbs.

rU|t flavours |1 ke cherry or orange flavour.
[ Oll?[ﬂlﬂl anrprcs cxfy@ﬁal oot joff ghlmwntlath sreazlen gedfuilt fon@dministering a
wax. shel | bIO|O i cal .degradable .. .
BB ro8 o MirtRER Ave e BuPOuanGaiROEE cpbimption frerapy can

WY cRaPphidmr @gnst, 1e8ardieClufRérdtherapdultior bl #hh, caf@N@lditionally

and thinerosal. [01191 Exanples for adjuvants are
‘?lﬁlﬁgﬁeﬁﬁ}ié@so‘[@f?@]fo% #Pes for thickeners are

synthgidsg POty §t1f Pl ormAGkidpSAl 1
and ré[ste s and t?y Og'?lcoho 012% Exé’nr%ﬁ es]? Sﬁ&tweycm

mla;coadndamtesedan eombinaivmwith sﬂmhﬂnsipvmcaagents,@hatwﬂ fonctwe to treat
C,. n.D or.vitankn etable extracts or fish
%gﬂvgn “[“a?fﬂfog?gﬁl&aco agf’ éj @carriers are water,

al cohfet ®suchhasrysfahfifl and Bk paaidkeutiRabthRRRioR! skzeﬁﬂing to the

liqujid polyethy|ene glycols, triacetin and oils
gﬁlﬁp@g& kighly supahle fq{é%ﬂepté\fegreg]:néeqt of Eeurepsgyhlatnc diseases including

InyEHd%fér élﬁécﬁ'vé Hi86rdGE! &éﬁﬁeﬁﬁ%meﬁx‘o&g ﬁl A gnéhcéﬂxg the
cor di

The formul ation a ing to the
| nverfﬂliﬂi rra?lsalos@i b@mtl‘aisna IIBQihQﬁn pt delapemisIN- ds%aubthalslozapme in

uf f 1gThe drate

&%L%e ngy a S br il a? as e‘f ) é?ﬁ\lloescen PSt comprising
m’mmi@mmig ko a Whdtah eﬁhﬁtm&taﬁg)mﬁt & 4 N- (ﬁﬁmaﬁyEIMSpme in crystalline Form
lg [ ro]g’rrgant (;% Vi dE grl nki ng solution. [0125] A

;RF[?IB‘ 08T PP"HEKI EO6Mt™AFn t he pol ymorph of the
i nvenpiPf], SHEERS ed@élo&(i”%%ﬁﬁf—‘ 1§Sth%Wﬁ§é ey Iff‘@dé’ﬁ%i’ﬁylﬁozapme n
preservative |ike methyl paraben, iée and
¢rygiolbing iFegn A, Form B, Form C, Form D, or orm E for the manufacture of a
medicament useful in the treatment of neuropsychiatric diseases including psychosis,
affective disorders, dementia, neuropathic pain and glancoma.

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

administered as a single dose. In other embodiments, the therapeutically effective amoumt
of N-desmethylclozapine is administered as a plurality of doses. In one embodiment, the

-30-



agent. [0126] Slow rel ease formul ati ons may al so be
prepared fromthe pol ynorph disclosed.herein in order
to achieve & controlled rel ease of the active agent in

‘ quakﬁygf%w th -29 WO 2006/ 001566 PCT/ U820051]QC’L1C)§%72 016576
body fluids in the gastro intestinal tract, and “
provide a substantial constant and effective |level of

hﬁ%o@ }é%e%g@%eéf &miz{&ﬁng kh%os% p%c?&ﬁﬁ anl}'aﬁ t1%f1§’ls‘ch%%?eu% Meent. In
oﬁe arnbcbchinegu, del subiegr 1adaﬂtthcaecpwitynm addahcmt %rapaltmtdgem subsequent

or. a re of and_opti onal | uitable . .

1¥ oo Eﬁ@é@r&?%ﬁ@ OB | I AhRPE Ephpdiieny e subject s

b&ﬁﬁ’c&&?r\@ﬁﬁ Offe Oﬁdcﬁﬂl&fap tﬁ%ﬁéu%ke§génﬂ FidFRLd | the Ofontacting with N-
polymers. Controlled release fornulations are also

dprnaditindelozapingu g Hn evtidlapaathent ¢rabrdihenti dhresuliert is contacted with the
gb(ﬁ{lgna@ %etré %luﬁc‘? aggnt sﬁ ?ihlf(ljs%] glg.’] f/u?é’o%slg' @nﬁ §esme§1y1clozapme In

rsionor coa ogl es:

E;(ﬁhla Zl]nba':hﬁleﬁfsyﬂlb aﬂdlhmmh@ipehﬁd; agdnh estldoad ﬁmﬁ tled Soup consisting
eful for adm gj%lrln a] conblnatlongtﬂ%qthra peuti c

8 Yegeapee E@’Eﬁ HOTRSPIRETVE SEQERIL e 4tbitess, norepinephrine

T RBLRBYinhBorsP @GR sEoRHir0 Yhd | Rbrépthdplriad 1 191?1%1t0rs dopamine

further therapeutl c agent which can be ad t| onal

dans, setipoyehalicagents.dgvarse @rtﬁ@nmﬂgamStsnser@tgm&]ﬂtaEmsts serotonin

r vent i a f,or
SLUSKRY, LRIt G el T ot s
pérﬁ;iheﬁaﬂlyabtlﬁgmnammblaﬁtag@ﬁm.s that are effectlve to

t t d t t d nmbi nat i
t Lgraaw% FI Ve %I Q§{at£ g}eéq?n Plra:)%./r: rg%ﬁgq Ch(% trlaag:l%g at[%ectlve disorders

e&ﬁﬁﬁﬁ %Lihérﬁﬂiqug cana@;eu baterae GRIA IoRE of Gndrb %ymPﬁYr?sn&f M affective
are |y suitable Tor effective treatnment o

disords psiyé [ tering %@a@éguﬁcﬁléy pidiectige apeyrtradN-desmethylclozapine in
s&ﬁﬁfe\is%nﬁ &ggﬁﬁg PEERIED, HYLARALIL LD Aoy the one or

auconma rerni's a ne
d@lre yenptougs M thesafkbiﬁn;el chd;cmdeaprmmnelmrated yBi @lel antedbmsnm the subject
A ,Form B, Form C, m D, or

B HPRE on "G brbadiGiert, e AEORE gty B Mg, T another

anBuditneal, tike NEETERIMeE imafian eni somer shsiodichdnhe thedfhiapentically
A_ FormB, FormC, FormD, or Form E. [0131] Furt her

affective sasepuab of | Nrdpsnqiisdclogapingf is M@é&lﬁ@t@ﬁy%ﬁ@%&ﬂ fesei nln other
%ﬁlﬁé&lﬂ'lehfsneﬁiféo rtﬂ%x‘gpeu ?11!;1 %ffeg dN Smodifd 'N-ﬁén eﬁéﬁ@l&apme is

acture o canment use
deaanmd aph mmahﬁygﬁydnhﬂ:&at i enedérslpniseent] thelmethery further comprises

SLS t| ve di dementl urop

AR oo Bec ey Bn S9F0hMT el SR bR, PO REbHont e
@fibjédt Q@&dﬂt@tdﬂ&%ﬂh&%laﬂdﬁﬂm Hepdpaatic ageﬁﬂmb‘sdcq}dbrﬁgo éhe contacting with
subj ect suffering fromone gr nore sg/ onms of

%%H@g}yéclozgﬁglec nother ﬁ]&b?(ﬁ@@ﬂt the sul Ject 18 contacted with the additional
therapeutic agent prior to the contacting with N-desmethylclozapine. In still another
embediment, the subject is contacted with the additional therapeutic agent substéntially
simultaneously with N-desmethylclozapine. In some embodiments, the additional
therapeutic agent is selected from the group consisting of monoamine reuptake inhibitors,
selective serotonin reuptake inhibitors, norepinephrine reuptake inhibitors, dual serotonin
and norepinephrine reuptake inhibitors, dopamine agonists, antipsychotic agents, inverse

serotonin  agonists, serotonin antagonists, serotonin 2 inverse agonists, serotonin 2
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subject with a therapeutically effective amunt of
N-desnet hyl cl ozapine in crystalline FormA, Form B,
Form C, Form D, or FormE, whereby the one:or nore

psychosis are aneliorated. In one :
Wé%@?@nt, the subject is human. In some  PCT/US2005/010876

enbodi nent s t he therapeuti cally effective anmount of
N-desrreth cIoz ine i,s admnistered as a single

YRonisisy  FIHETN b A8 HERt SnUGPHEDt éanép@alﬂm@aqllby acting muscarinic
afiiRaldve amount  of N-desnethyl cl ozapine is
admnistered as a plurality of doses. In one
enbodOhdHt, fire dis@osed(he26064 mmﬁwdnﬁ‘rﬁe&ﬁtgo&dm&amompmmg

.i'aagﬁt'a}%g\gfausru n]a?t suﬁi%n ! art'enls’og%g)géﬁo% IS}{rﬁptg%g 8? g?%e(:t%&?fi administering

4 therapaibjcally cifectioo amaﬁﬁteﬂ* Naiidsthettigclaaginkiie eglstalllne Form A, Form B,
]Ig\(pher peuti ¢ agent subsequent to the contactin

th
RSP e Protoaps e saidh subiget-Heherebegsired clinie ffect is produced.
BUBCEhbdAmeRO MA GG W tipmhhe ﬁl? Edrﬁl\% eRBbaiRGEAREY Eﬁe?ap eutically

agent prior t0 the contacting w
eftesiieg hlyllountoqﬁbf dﬂsmethylmzaaplhe de cidhvénistereoahi awssirgle dose. In other

€ %bdrq%enq%u% s tt %t Il%%a?pegtéq | € g%gtbvlfgfjdl (it’M"? nalf E\Egés%fi)e%%}ki:]gzapine is

Andsiswridhy € lphisply . dokés. EO6Re @ﬂfe@@thmﬁﬂttﬁe deR@ntia manifests as a
addj tignal  therapeuti c agent is sel ect ed fromthe

@eBitive dpRarentngn arothes rateiineent.ciba stementia mnifests @ ¢, behavioral
&8lHGhdeY g_ﬁ%ﬁé %Qéﬂlﬁleﬁt:g@tn?érfiiﬁodbfﬂﬁhg}' cEﬂ@ s admini stering to the subject

nor epl nepnhrine reupt Itors Sero
fﬁh@fl(hmt) theeqpientin egene.u Jakenei axhbdsiithents thedmb;mt ke contacted with the

BB BBk euBTP e D BTHRSHAER L Petve. 1

gl shbodifeniptHRiubjed; i80bRANET Gith theRIdiRAI thbApeutic agent prior to

oni sts, antiepileptic and peripherally acting
8 Soateetie: Vih o ormainiclompinga | Tnpld sapibel s@beringngithe subject i

doﬁta@teHEWththadH{tﬁ)ﬂﬁl' 'Elibr%%ﬁ RE bb4f cat Su?@ﬁﬁ?ﬁlﬁf;s ultaneously with N-

conprising: identifying a subj eri rom on
dwmﬁtbylémwm od® sofeamibwiineants, Vee adiliborall ¢herapentic agent is selected

A S o ok R PR feonbpl Bl R i revptae

ikldbitor€, ndrepinepBrine tredptakmnithibieors, Ridak sHpptesih, an%ﬁf@h}éphﬁﬁe reuptake

nore s tons of the affect]jve disorder are
inhibiters, denaiog » GHHSRIP Bl 22T Iy BiSF SROIOTRS BRiR Serotonin

: dnfhg@ﬂ@tseQé?@l@hﬂeﬂtmve}&eag%ﬁfsﬁsckérﬁﬁnﬁi 5 OhEebnisR, serotoninlA agonists,
depreSS| on. I n anot her mbodi ment, the affective

aatiepilepte andspavipherally lawngmc@m diingomsts. t he

t her i ca Y a unt

N- de?rret hyl c%*jé}z‘agﬁglé’?e@s ha m gIES elrng%m 55 U57HEs ngEepathic pain
dompaisingr ideetifyidj awnbjsct differibd) doapend bf aldry sehb®els eneuropathic
amount . of N-desnet hyl cl ozapine is adm nistered as a

Rsitr 414 t%?nwm&sse sPhedn & 1no dasrastticallye eHegty§q amount of N-
debthERFIIEPTRE inS@FstalBHTFHIS ASFHIRY B! ol €, BHIR chr P&ﬁn E, whereby

addi t1onal” therapeutic agent I'n one enbodi ment
the,yreriems of poepathie pain are redbesda dai ane grodinieat, dbesttiest is human.

RYGRE aﬂ@nﬁﬁ%ﬁgt tht %&Eﬁuﬁgﬂf){a&ﬂcﬁge nnt of N-desmethylclozapine is
administered as a single dose. In other embodiments, the therapeutically effective amount
of N-desmethylclozapine is admimstered as a plurality of doses. In one embodiment, the
method further comprises contacting the subject with an additional therapeutic agent. In

one embodiment, the subject is contacted with the additional therapeutic agent subsequent
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N- desnet hyl cl ozapi ne. In anot her enbodi nent, the
subject is contacted with the additional ., therapeutic
agent prior to' the contacting with "

W A6SdiRday! cl ozapine. In still another enbodinment,
the subject is contacted with the additional fC1/US2005/010876
t herapeutic agent substantially sinultaneously with

K Pt R BB AgRRP R0 B e bucembefimeme the subject is

g60sed omish Sthe Ngld@ionaD NBeEhdIEC I bt dkfori BNkt BdiSacting with N-
sel ective serotonin_reuptake inhibitors, . ) )
Hemasiteprpinse M llariotien ihodsralt. iraruljestop offintrcted with the
ARl B0l SR RRRAE LG baHRLAKS, kiﬁﬁ!tgﬁ&gglg’wﬂpﬂaﬁ- BsB&thyiclozapine. In
agoni sts, antipsychotic agents, I nverse serotoni N
agon esbedimsatsotho ailditiemd dppapestic agestisotetmoied Bom tivegisep consisting
agoni sts, ser.otoni.n 2 -31.\WD 2006/001866 . .. . . .
BERP RS JeRo G, TR igfh A5BRIS: OB ORURRRY APl spasepinephrine
adupiaRpi ihRpltbs, Ansd pesbphendl hrepRibbittheMisupaks NnBibitors, dopamine
ant agoni sts. [01341 Al so disclosed herein is a nethod )
BEONI SIS FRMRTYChANABATIH INVEBRBHPONIREOIISIS RSFRIPHI aRtgLenists, serotonin 2
1€ C hachithf. e LeliGnd! 0 iepilept
TS sl iy o AR LRI AR, mipeic
efriphetally actarpumtcamfic hhtdgsmd. hyl cl ozapi ne in

cryst ihe Form. A, Farm B, . Form.C, FormD, ar FormE .
oo Sufsllh; et afiparebin da &y PRl T Bl oftpucova tomprising
fepiityiida suthjétt QierBIEDR6Hh RB tor nidie€ sPHPeBtofl SartbiBNand bntacting
sone enbodi nents, the therapeuticall %‘r effective

&HD Y PR AfbsTRTHRgHY! Gleaprsrmewt abRdrsetiyisdpzaging in crystalline
P A FARR D, Hobn A, N&Jrm ﬁ,na%rﬁe?,t\gl%{ergwme symptoms of glaucoma are

therapeutically effective anmoun

Nddessiretlny bed crbpilimeent, stheashbjaet 3¢ dwedinas la pime ahibogiments, the
f I ne _enhadi t he.denentia, nani fests as

B BRERY St MR el SR B e ST e g dose

tientiet embodinichiestie therapeunedlBy bffctive ationhll oD BNREBmettYlclozapine is

T Y —
LIS RP Rk e %ﬁcﬁx?tconﬁigtg%“@f_ QEReA MBS ouldr BRessil)] Sftic heive damage,

contacted with the tional therapeutic agent
suibdestngeas; fidld ot Haor ol aietembgdiient the method further comprises contacting

d C t erpadi .1 o
Vel Lo 0 08 Aty TR R, e s i
eqeattedomiithr the ;additivealc thetapedticnggent tshbsequent to the contacting with N-

N de hyl cl ozapi ne. | till another .enbadi npnt he, ..
e BBl AP g 16 AEP BT TGRS BRGTDPG S oR LB b additional
agpntuti BEdne PrivAltd Yhe icbhthdtRpeids Y- d¥dldhyitlozapine. In still another
desnet hyl cl ozapi ne. I n sone, _enbodi nents, the

abpdimgiiathe sibjegh iy eqniaciedewith ithe additiqneb herapewis agrat substantially
i St N ] regpt inhi hi S, .

SERAERE09, 1A Sl IORATMIR” SHPL AT, GIS e ssiions

thorappitiveqgient Wecleaap frakethi giubi consigingchfahomemidearintalenighibitors,

nor epi nephrine reuptake inhibitqrs, dopamne. . )
e paloa Teyb GRA b Gom teBmeplingie S ERaE BEbiHpR: dual secotonin
agDAdIBpiGeplBRE QbPike inRibita@Oddpaintne SN Bhihsycholi¥ Mlp8fs, inverse
agoni sts, serotonin 2 antagonists, serotoninlA

: ﬁﬁ%tﬁp@t ggomsts, serotorn anfagonists, serotonin 2 inverse agonists, serotonin 2
antagonists, serotoninlA agonists, antiepileptics, prostenoids and alpha and beta adrenergic

agonists.
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antiepileptic and peripherally acting nuscarinic
antagoni sts. [01351 Also disclosed herein is a nethod
of treating neuropathic pain conprising: identifying
ct suffering fromone or nore synptons of
“mﬁ@ﬁ%@bgihlc pai n; and contacting said subj e€¢T/WFA0H/H 0876
therapeutically effective anount of N

desnet hyl cl ozapine .in_crystalline FormA Form B, Form .
C, delr’#/[b oﬂf\lsgo‘ihﬁﬁlﬁedvk%?ﬂéﬂf, a phégmgg,qﬁglp ngorggosmon comprising a

EHARBRGANG e@ﬁbtﬁ@irﬁodn%%?@@esxﬂe&lm&agﬁﬁ%'cE‘Fs‘ﬂatIhné B&m A, Form

subj ect 1 s” human I n sone enbodi nent
. Hemags dloio ), loy Fefif @ainﬁ\ﬂe adirbong! tlefrapeutic agent. In some embodiments,

I ' d
tgl% Sagaltlf)ﬂzﬁy{h%lggez | ne alge&]{e@ c%e; % r}%sl%pa gglllﬁls%ng of monoarnine

@ﬁ t et |1Mﬁb1ﬂﬁ@uﬁélectﬁff3 Bbrdt@ﬁﬁie&él}phﬂdeoitﬂzﬁmﬂ:@s | Borepinephrine reuptake
mnistered as a plurality of doses. In_gne

1@%5@?@% sqrofgninnach arepifephéne ke sbbibiigrs Aoppmie agonists,
L n

8RRl b0 28] 0t ASEORR AR ol 2 ivene

@dxﬁbﬂs; seratonirh @r amtegitmats agerionislbsemusts; anti§dlep: and peripherally

06/ 001866 FF;gT/ Ussﬁsgoﬂ %’%gf%'{q tot heo ont ﬁ mn%]%gempeuhc agent is

s%kb@le& (ﬁton:i the gﬁﬁ@t@ﬁﬁlg&gmﬂarphbﬁﬁhﬁ@hﬂe tph@ﬂﬁbutyweﬁmw débenzapine,
agent %&lor to the contactlng W th

|8 Galhpf Hihiumn I some e@h@@ﬁ?@meﬁhﬁ addienal therpreutic gent is
s%ié@icﬁ Cho S i glﬁf %n%ﬁlﬁ to?ecmgﬁ%%rhézﬂﬁa'(ﬁ&}%ﬁ&ﬁjﬂt Ifesoridazine

agent su st ant y si nul?t aneou
(Newtesl®! hylochlogwpizive. (Dwmpsnn@@)g rrtﬂnldndmnes ,(Mdilaril®), haloperidol

L /KT NS —

FFhREA®), QueLAPHO (Befoduel®), aisperidoht {RIsPESdal®), ziprasidone (Geodon®),
noreplnep rine _reuptake |nh|b|tors dual serotonin,

Iithm sRisp e HiiniRraz e ptARES.n Kileapies  ClagaskniGranpazine, Etrafon,
GERIBh S ifi1dof nfn'a?s?ﬂ& "ol Gn@ ORRAR T, MIMRRS RiaP&led t(ﬁgﬁz@gme (Zyprexa),

agonlsts sero onin antagonlsts serotonln 2 I nv
Qaon Pemgiil, ReolptinnPhrengrgant Queirpstes(Sesmpeh.oRegihm, Risperdal, Serentil,

SSRAP e, BBl TSl iy R, 2m@Eh M pappaceusicany

dcSepratieidiigdhedéofl 11 8brhé gmgdac&mema:semaﬁwssemonm reuptake inhibitor is
i dentifying a subject suffg(ﬂwg frogi one Qr nore

olfgmofheGBTHR S1PRSIStE © Kelten dluvexang firkaline, paroxetine,
éﬂaidfjrﬁt l@?cﬁl%ﬁﬁi’%ﬁﬁ C%%h%arﬁﬁgeQIHﬂoY(@Waf%ne and ph%mlaceuncally

N-désnet hyl cl 6zapine in crystalliné FormA’ For
Foepiatd; satisrand DromgSFtMME h\mme@n;bOﬂh@en@yﬂmmlmhnne reuptake

cona n e
%% fords nse?elc%ds orxr% ngmHP 15%111%%% n%g)?eé%éu fliréholx &ne In some
@félﬁ(ﬁiheﬂtﬁ tmdmwm berofoniy- aldﬁaigﬁpmebhﬂummﬂalaa iﬂﬁlb]tgl‘ is selected from the
adm ni stered_as a single dose I n other epbodi men
FREP Fonsishpe of 3@3#@6&%@% s ipxgpine: P S5 Sbodiments, the
&1'5 LEoi&! RZ&RRRL Fom u?t @:ﬁﬁfs{tlé? of tFHbeg@hﬁé Yamantadine,
~doses. In sone enbodi nents, the synptons of

l;ﬁuadc,,o mergalide, sapfivistled pramiperole HrPAcendtromagripsine.  Tn one
emﬁo nnenq %t 9% s&gto%e§§oﬂfs?s se?é%gedcﬁ‘&g "HE ggo%ga&%mstmg of N-(1-

methylpiperidin-4-y1)-N-(4-flourophenylmethyl)-N’-(4-(2-
methylpropyloxy)phenylmethyl)cartbamide, MDL 100,907, SR-43694B (eplivanserin),

ritanserin, ketanserin, mianserin, cinanserin, mirtazepine, cyproheptadine and cinnarizine.
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and decreased field of vision. In one enbodi nent, the
met hod further. conprises contacting the subject with
an additional therapeutic agent. |In one enbodi nent,

" widRoSekigct is contacted with the additiona
t herapeuti c agent subsequent to the contactihﬁT%F?ﬁyﬂwsm
desnet hyl cl ozapi ne. I n anot her enbodi nent, the subject

is co ed with the addi.t,ional  therapeutic agen ,
prior T‘ilg'%I he C:‘:\rﬂben‘?%bé)t g %}W H{Esﬁ}étslﬁﬁ‘?wgd]?%'i‘%&i Eﬁ’é’.etthf’ﬂ of treating
sbgiitiveingiatitient @pOdingRMntiffiRea SubMce i nded of BAYBEARGL of cognition
Wi M@pt he additional therapeutic agent substantially

SPndf PEREERS 3 Wﬁnﬁ\fefq@gﬁwﬁtw@l%ﬁm e crystgllgnigorm A, Form B,
ehad, FBRL $, of Pémad §di@§lﬁaﬁect,tv\t}ﬁcﬂ’?ig %#&é'%uﬁtgﬁl Lo ffeBtive in improving
sel ected fromthe group cohsisting o noant ne

tleaqoehitien ohsiidsubpacs, sel ective serotonin reupt ake

i nhi bi , norepinephri nge,.reuptake inhi bitors, dual

ser ot %g%f agla Sﬁ% ea5$ eﬁéspﬂf flﬁﬁsem?‘é?fg?lgﬁtet'%ﬂ’rtbé‘?q 4§ Quman.  In some
dgpariof ¢hingmbodifrent, &t th@ayaMoillyCefREAN Smobl?\W8 NS Besmethylclozapine
serotgﬁf n _agonj sts, serotonin antagonists, serotonin 2

i P aiking JORT -t ormeP ot I . Borma i £ &RMA Hsis administered as a single
D! othe\aGAORI ! frs SRR L FirapBIBTHE ORI MBunt of N-

[
al pha and bet'a adrenergic agoni st
Zestinddesginedy AdiSRBEH DM aliy®@f 87ks Al so di scl osed
her ei fy48 @ ph ceutical .composi t.i on conpri si X
ohar Cléelul( i CE? ﬁ{f/rrﬁgqfag%?c?%gf ﬁﬂ%ﬁ o%trnent, tge metI?oJ‘ g.ll’t?lﬁl‘ comprises

kbtacting tthy fubjcoz apthng aditichsl Shahicufe af Ok MESy exa@ipR, th subject may
or., Form E and an addi ti onal

C, ' m D, |
R é{»“%zp@wf ?%E:'ﬂ]a?@‘é‘rﬂdfi‘tﬁoﬁalstéﬁép%ﬁﬁ GaptisHbssquent fpsaid contacting with N-
Aekhhdithy AN 8apideelnd PRI 2BGH A SFf] B LR torﬁo%xtﬂel), or Form E.

roup ‘consisting of nonoam ne’ reuptake Inhibitors
Betivels the pdionimayrbeugentakied iwithi daid afdtjonal therapeutic agent prior to

g%g%@ﬂt&?ﬂgnuﬁh%_hg&%t § Z%Ppnrél bitors, dual serotonin

nor ep ép rine reuptake inhibitors, dopam ne
agoni fd]]  ait bmay cies,ithe agget $5 conPACRIIS@IL Gaizi@_ta@dﬂtiﬁnal therapeutic
agoni st s, serot.onin antagonj sts, serotonin 2 inverse
3G90 ShumEly B oS iR Wbr eI bdrIgsHhen) AR some cases, the
agifibil SherapBiticeRicheRtsklcidd ®oRfihe %ﬂﬁipaéolnlﬁsm?gc&i; lﬁgnoamine reuptake

muscarini c antagonists. In some enbodi ments,
Hdhitors selpctive serapin Teepiakre iphititiors, setepieptding romtakivanhibitors, dual

L T ———————
gyetse gérotonirhagenists| serstonia aatdponistapsetaonih Renaststd ddoadal serotonin 2
therapeutic gent . is selected.fromthe grou . .
c%%ﬁ%qngﬁ%l’ n_f;er?)ém@&ﬁo Pﬁ?%%ﬁziaﬂtéepfl?ﬂﬂ‘fr aodl nB%'?f;?’fFany acting muscarinic
BRagUNigkaZ I @omé agFeeRt dfl this) smbddiA&h] SERRbRE &ffers from a condition

(g%npazi ne(M, thioridazine (Mellaril (P), haloperidol
g tefh |ﬁ(o€5 ’m%iw agnse@ngp?ﬁ yl}ucgqaggxggpi stons, disordered thought,
bGadR é-é@(gb L0%aph il (;ff%xg OLHAASL MBatteni
(Z)f1 pr exa(lr ,anqlﬁ)é% aegs?%% é‘?%‘g’ge S’ r é%g‘if"i g%tﬁagm g of affect,
efective disgudets; Yppressiqm asintho demé¢r@apdemépailic paini ghittima and two or
' r bonat i piprazol.e (Ability), C ozapine,
é%ggz) _ ﬂf&eﬁﬁﬁg’f‘gﬁg} IJE?rl'Saf on, Geodon, Haldol,
| naps{0142] Loxnbehee entdetiinght lof MohpBseniNaMPRBon includes method of
d anzapi ne (nyprexa) . .
ameliorating at Ieast one sympiom 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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Orap, Permtil, Prolixin, Phenergan, Quetiapine
(Seroquel ), Reglan, R sperdal, Serentil,  Seroquel,
St el azi ne, Taractan, Thorazine, Triavil,: Trilafon,
r and pharmaceutically accept abI e sal -
w%%dﬂwﬁ ®I'n some enbodinents the sel ective S%(%’%P%ZHP%@IOS%
reupt ake inhibitor is selected fromthe group
ons of fl uoxet f | uvoxam ne, al i ne, .
Farps B PG TaGRy & Bpiea, U8 el Sty of the M)
ﬁ‘l\i&dﬁﬁﬁfc' I@@e torekdab asidiSrat@ Bid BN afesRWyhi@drh Yo the subject. In some
accept abl e saI ts and prodrugs thereof I'n sone

epbdel ofrin embedyaeniothegherepsbirally ¢l&ygiteatmourit i |I\bﬂ¢smeth}§cfozapme
%ﬁa&g‘l%xgtgl)‘(edtra%@ leﬁn QB&U PinG Qﬁ]ngg‘og%géc&g?fq{nste?ﬁb%girﬁ% [Pl%rapeutlcally
sffgctive ninbuan df mbﬂameﬂ@ﬂthapme rie dhakieteredhiasbh tpdirality of doses. In

elected fr the qrou onsi st of dul oxeti ne,

:93 s FroRRRL R Setid LSS CARSEEHEREcting fhe subject
4R %H‘aﬁ@in@ﬂﬂ Rhethpehufic §§én@C’F§1de)ﬂ‘aﬁ'@[@ m&esugfe@ﬁ‘rﬂaf 8O ebthdiBPwith said
of cabergoline, amantadine, [|isuride, pergo
adskitiorial dhezapeptiaymigerd xavbeequentDoPswid: mdntbqatmgomtfrl prdfremeﬂmlclozapme

ggFlgg nrfrgy,qil) o?Hri)t ?g:étngasolenc\ég 5’ﬁ§?fjs {hosta?d’] %@d&f‘c%fp l[hsé}a?)eutlc agent prior to
sad bytpitipgriigh N-desitlelhyMdz4pihe.o Bt @@zhe Bydesehbyhbjed is Cdnthcted with

2.me | pr opyl oxy) phenyl et hyl ) car bam d 100,

e aé.fgéﬂm 1 thepaneynh agspt pybstanipl lyaﬂ% tfﬂwouﬁét%w%léﬂeﬁmtgylclozapme
1 NSEEEs, tﬁ@%ﬂc’ﬁ%ﬁ:ﬂ théﬁoﬁehﬁé% LilGs sOYREQRRRT Al %’6 GQQQnsxstmg of
cinnarizine. - 6/ 001866 PCT/ US2005/ 010
{non@@}m@rreummmhrmms oflectie prrelonmt reupiabe tilobitors, norepinephrine
mufirp 9 efcihlbﬁor Fﬁdse?oto}une% N %%ﬁr%nlllrgﬂev deug@l)(gl %mﬁs dopamine

rising | Ng a Subj ec

hgopisay emycmm aggin, friverse sadtbnitkponiss] srétt@inantagomists! serotonin 2
of N-desnet hyl cl ozapi.he in CSéSt alline FormA, Form

POPHF CASYET BFOBPIRG: AREPEPRSa) HTRemp it "8 optiebileptic and

baphenayt dceak | fuRiige tdn¥ohiSis] M 0th& GspdcReof @gyletﬂb‘aaunem the
of 'said sub ect. [01391 ['n some aspects of thi

st ispders, rerher somslien selected, from ther]g@@ﬁ@onastwcp’é halfucinations,
, ef
At PR B IERL b O DALORRY SGBae BRGNS BBy, mania

BheBanim CﬂattEmnm Bf afecko affeﬁves disdrders, sﬂmr@sshoa,s raania, dementia,
si ngl ase.. In L aSP ects of .this enb rgs t he
e PR ey OureB i) B GA5 Y o6 ey Brogoing contitioas.
desnet hyl cl ozapine is admnistered as a plurality of
doses. [01401 In further aspects of this enbodi nent,
the method further conpri S&M@éﬂsacti ng the subj ect
with an additional therapeutic agent. For exanple, the
subJ ect may be contacted with said additional

@ ” 5

Helesmetbylobbeapist to sai d contacting with

JE— dﬁs%t,hyl cl ozapine in crystalline FormA, Form B,

ormD, or FormE. Alternatively, the subject

@ﬁplh@df@[ﬁeaﬁ;ﬁd wi th said additional therapeutic

agent JJI‘ i or .
[0143]) A 100 L enamelled reactor is charged with anisole (16 1) at 20 °C inner

temperature and TiCly (1.064 kg, 1.37 equivalents) is added. The feed tank is rinsed with

anisole (210 mL). Piperazine (2.113 kg, 6 equivalents) are added and the resulting brown
suspension is warmed to 55 °C inner temperature, No significant exothermic reaction is
observed. The compound of formula I (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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said contacting with N-desnethylclozapine. [0141] In
sone cases, the subject is contacted with said
addi ti onal ttherapeutic agent substantially
[ ously with N-desnethylcl ozapine. In sone
Wﬁézgﬂe%éo'i}?sgﬁ addi tional therapeutic agent is %el/BO10876
fromthe group consisting of nonoam ne reuptake

ito ctive, serotonin reup i nhi bi tor.s R
Vit R e G P e RS Gt (0Pl IR ot 5 °C i
@meauo AR MRPRIdN fsQUsRipRE thé Bidin RASHondABANE R€ heated 1o 125 °C
agoni st s, ant%ﬁbﬁthtlc agents, inverse serotonin

Hglet flampsTaturg 4°Ginpeigemperaisire) gad sitensi for 2.5i matdhis demperature.
ﬁg%ee%é SontsdPh IR MnGws RORERMSrBo0 er ot oni nl A

oni st s, ant epi'eptic and peripher Al ly acting
muscarinic antagonists. In sone aspects of this

Eﬂb gpggn theﬁ@ybject suffers froma condition

G4y group consisting of hallucinations,
del usjo@af, dfrﬁ@?éi@ﬁ&fjndxﬁﬁé' #ooledREPAVE QR temperature. NaOH (30%,
di sturbance, aggression, suicidality, mania,

af ﬁeéérﬂqalvakmé} B addadot #iis temperture ovdr S8 aninvies Ginswplionsis reaction
stgsﬁﬁé}r}h%g?tﬁ 1(‘?}1 1sdc%|ﬂr§)f€tté Fe Irégéi{u?ﬁ %spén%m% 18 Warmed to 22 °C inner

ona an or egol
tempelnatmm ser ¢MOindiditesAThe hﬁﬁnuﬁﬁ‘r};ahh foemt a ®sfellt ﬂl&:rﬂﬂ@sgﬁllulated solid

WD Sy B Ve o gt £1105 Heh Bt FiEr e fepRae flter cake

hB G RR&PwIHR &bLiSY Blethy? EthACETBNIE Y101 ). athe MroWi SiG AL [MoCL L) is washed
recggtor C]ol}r:ﬂf“ sing determ ning that a subject woul

wah ah)i ncreased | evel of activity of an M
muscarini ¢ receptor and adm ni stering an anmount of

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

Extravti@ wbdum D, or -35 WD 2006/ 001866 :

PCT/ S/ 010876 FomEV\/mchlst rapeuti cal |

1 ecDied 1 o 1T GreanEahihds PpEd SFm et D Eye BRBoRLlI . 847435
Upsnha héilicGqhewe Riyers aeerkdnﬂumearmh mﬁlﬁiﬂ&@rlﬂﬁr@h@(ﬂseﬁjsl‘m\r{ﬁ (6.5L)
one synptomto the subje aspects of

t.
teehg aquepes riges § pH4s nyu%ﬂ tecksi hyetha ﬁ%mﬂ @eraOH (30%,
gg &nﬁ J}g&ﬁé 0380k @ aratéd ﬁﬁ%@b@%ﬁ@ﬁsﬁgﬁ% &u%hﬂ%@ Wth TBME (6 L).

er-as pe of this
Tltﬁevcaﬁumd 'EBMEylaymi ﬁ:@oms{zei mtbllmlf sgtfirated brine in two portlons (2x4 L),

%S esere{?llyr I ur@ %plrgsgls%ﬁrg:% el ¢ et-S%\%{tﬁs glﬁ%s;%;f‘ Fi ’}Jﬂ 3' Eéey ﬁﬁer cake is

wedhbd e ith MBME in paxeipiid (QQSmG@talj.actl ng the subj ect with
an additional therapeutic agent. For exanple, the
subj ect may be contacted with said additional

Cﬂ@{aﬁﬁgﬁ@ﬁoﬁmSUbsequent to said contacting with
N-desnet hyl cl ozapine. Alternatively, the subject nmay

be colfi4@dt edThe tchmbinied ftrafes i(mpedximutelyade diiae agaemtraicd under
f%ﬁhc%dnélo su?éa'(g ORbAC 45N ggjv‘?atcﬁetNE ?@%&g%t@z lhe? Zr%%dlgff volume of -

cases; he subjec s con
qﬂ;dmﬁmat&@l 1t5hér aﬂmutﬂsﬂiua'{gbmsﬂb&t aasiuuai |13/ warmed to 40 °C inner

ﬁel s nggﬁ%ﬁl%ﬁ: tﬂnél G %e%%e%#}g‘lgoza floql i é»grpgcg{@ach is diluted

WitR 'T'BME (BLYURIERPSI &is tBfp&thture is continued for approximately 60 minutes.
The suspension is filtered off (10 L pressure filter, 1200 mbar). The solids are dried on a
rotary evaporator under reduced pressure at 80 °C for approximately 7 h. The operation

yields 542.11 g of a yellow solid, containing approximately 3.75 percent by weight of
TBME as determined by NMR.
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nonoam ne reuptake inhibitors, selective serotonin

reupt ake i nhibitors, norepinephrine reuptake

i nhi bitors, dual serotonin and norepi nephrine reuptake

‘v#ngggltors dopam ne agoni sts, antipsychotic agents :
APEPYE er ot oni n agoni sts, serotonin ant agohf¥U§2005/010876

serotonin 2 inverse agonists, serotonin 2

ant agoni sts, serotoninl A agonists, antiepileptic and

peri pherally acting nuscarinic antagonists. In sone

AEREGhirPind M3 aeARodi ment, the subject suffers from
a condition selected from t he group consisting of

hal | uiA3k i odde yelder sﬂldaﬁSUSpdmtkﬁdrld@waé@ (8hdyghdl the mixture is stirred
5’(? Egl\;{rls A% g%h d%‘gﬁgr;t%a NG egl%ng t% %I € Ifgﬁf %y esgure filter, 1200

ﬂibs@rn&ﬁslter deiprie ﬁﬁ$eﬂﬁmt}fmﬁ’tb1&n pdﬁffﬁl@ qllnaotal NRYrORP bRt is dried for
galn gl.aucoma and nore any of the faregoin

SAYH o1 glﬁsﬁltmﬂ/pg@gl oNutlpg% apd thepfugher dried under reguced pressure
fodestlBbYAChOZap! Ben BXarRlafié) for SoURls ng, %eld 427,71 L& of N-

pi perazi'ne [0143) A 100 enanel | ed reactor charg
déstrivthyiilczapme (ad 6 y&lﬂovatsomli%%maa@}on therapmn:attcnerec}ﬂmtd 11 0x0-10,11-

4 64 k 1, 37 t .
s 5 pibaes sl Sinf s PR riten §F AEPba §10.634.1 C and
{hé .sdA8 pldductois AONHnRY2AESY arkl zﬁn@ﬁﬁ@lﬁi #6audihR shesHIblyi pivder X-ray

brown suspension is warned to 55 C inner tenperature.
didiractign ifcaeEPCEx ot hermic reaction is observed. The
conpound of forrmula 11(1.001 kg, 1 equivalent) is
added at 55-60 C inner tenperature in portions over
Boemmplad?es. An exothernmic reaction occurs after the

Fi st BRI ot b R SHOE i Pt TPl bl ot 20 o

fanéewhpedire Caﬁalmag @b.4-1&, @2iis 1.BRQhiveelts) Bf ddﬂéd tm: feed tank is
additigon i s_conplete, the brown reaction m xtur

%95@1 @saﬂlt B0 tp zeneste allchilr Bipgraging (5904 be, eCeiants) is added
ng)br sltpbﬁsrlﬁplsfv%‘méd B Bs ae 1191“&% %\éature At 54 °C inner
t en”per At ur I'n p

ocess control by HPLC
twowerist en eaﬁthgg% refitiany igtobemveask and @amnt@mermp@a_mzﬂ to 65 °C.

actlon eis d, to
FREmaf ZBRY LB Foodrtae, FnbLE bt U P iy aibeno1 -
didgbpth Qdonﬁ;hiuﬁd tofnfpemels UT, €230 &g, 8Cequivalengsis(Aided at 55 60 °C inner
exot herm.c reaction, occur er _the.addition i

EBIRETABITE I PHHORSRYET 49 FEFXTs ﬁgﬁ%% A04iEion i Gomplstp, thobiewn reaction

hﬂﬁ&ﬁ‘anre is h@aﬁ&?{oalt%r"@ jaMes te@ﬁaefﬂu&b”(?ﬁ)-lﬁ% lﬂn%ﬁi&ﬂf)@}aﬁﬁé)t ahd stirred
forma well filterable, granulated solid whic

far BtSel @tdhxsfwmw@urea(ﬂ%fdnrgwn gespersor) 1l I;Loqvﬁaegm@méby HPLC shows a

reactor and the filter cake are washed
%&5%"%‘%%@%&9 “methyl ether (TBVME, 10 L). The brown

filtrate (29 L) is washed
Filtration of titanium salts

[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 filirates are
washed in two portions with 75 L of 0.1 M NaOH each.
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with NaOH (0.1 M 7 L). Extractive workup [0145] The
organi ¢ phase-is extracted with HO in three portions
(1 M 8+7+3.5 ‘L). The acidic aqueous layers are

' ' and washed with TBVE (4.5 L). TBME )
w?)gzwég@%gﬁto the aqueous phase and the pHis é\ﬁT’H&ﬁ)@ﬁ‘msm

to 13 by the addition of NaOH (30% 2.5 L). The

organic layer is separated and the aqueous | ayer is
extracted with TBME (6 L). The conbi ned TBME-I| ayers
gggaaq@glu@,%‘#th hal f-saturated brine in two portions

(2x4 L), then filtered over a 10 L pressure filter

char gEdS0 t h Tha 28@niq Bhoe ikgi)ividémélté itWO qqam-: & eppximately 420 L

?c?/lgﬁgcfhl Pgrp s, egr't\]{'E th rvrtﬁt%Bl%{}EP F]é%%rlﬂr %g gn&ce portions. All acidic

hiplebtatBers( aﬁpcrmmlmit eﬂBMES(1D7 1grie aaiaétc efd tad eexWRder stirred for
reduced pressure ar, 45 C jacket terrperatu e)

e M R R AppresiRitHademy. fddiipn of yeater’ (210 L) and

térr‘?}%%@ LG el o ROLUCpARIS N&@H‘?@/{(%a‘iﬁl i 2l A adjust the

sHsips Thn sdlid disrohved  andieclayérs addi semretdcd T\hﬁ lbroiﬁBWEoﬁtmnmg brown
rr n at ., t,h e erature C

ThAPS I RL oy RlitnteR, S TREEES bt df R GROHMER TflE, g7 . e

of danic 18/ets 4p¢ aﬁﬁhiflﬁl dnid Wwashed W20 ﬂalﬂ’@z&ﬁrhtedﬂi?ﬁe $DI73d9 iAkLo portions.
rotary evaporatar under reduced pressure

g[prsm@t? &BF%& Pirerrashipe 71, the froopg, erdien.cid [4piee pepgration is not
gé}s%lb:k; ANdffonR MEQ‘M§E} iscéldd&ptmd@f iAo, %ﬁpﬁggbg@hﬁ\éot dissolve.

75 percent by weight of TBME as det@&rm ne
Egw! wethe (850018 elePET the3p0s? m@s Tecionsug ﬁhesdqlui ripesamrd dissolve

f|n 147 Iw |d|s us ended

VAL eteﬁ%wg' eg[S]L‘arlged ! ;eimfﬁdx ur gvl SRy 83 Slﬁglﬁr sfl pbrec-phase

AidxiGrd ohestet, eﬂml icaphuse and Egecﬁﬁﬂated ﬁnds fafs:ebdlﬁr@t edusis{idof a clear
ilter, 00 ar e filter c

Frefa b, RhGEeEPt s TR fh IRt ARty st (135 L) and

RiaRe i 1) @er@ rali&é?l frRE soldls A8 YiSt @ksolReETBMH € 11)3nad I@Ui—?(’lr@ M, 105

of mtrg(? and then further dried under reduce
to( thp @iktyE I, theyfeaglor endsiirring isgsatinuedr &h¢ eelids still do not

B oG£ R of @l Do SRER AV BRRRL B PRl cae 5.4

kg oﬁweﬂ.lﬁattﬁal) ahd}g/d‘roep]fabb ﬂlttam; »ich, odn b agepited) verjf lvell. The organic

Shrebd” BrbRnes with ohe rsRloRoty St St P J ot 855 1) an

Bélﬁﬁﬂﬁz&ed asdes héd&ﬁecbﬁre@@wmomﬁ aybar)iif40rasceC ket temperature. The
nmeasur enent. Exanple

product precipttates in the mixture durmg the distillation. When a residual volume of 500 L
is reached, the previously filtered solid (8.4 kg) is added to the mixture in the reactor. A

total of 700 L of solvents are distilled off.

Crystallizationfrom ethyl acctate/TBME

[0151]  The thick yellow suspension is diluted with ethy! acetate (32 L) and
TBME (60 L). The suspension is heated to reflux, then cooled to 5 °C inner temperature
over 3 hours and stirred at this temperature for further 45 minutes. The solid is filtered off
(170 L pressure filter, 1-3 bar pressure). The wet filter cake is dried under a stream of
nitrogen over 96 hours. This yields 23.58 kg of yellow solid.
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[0148] A 640 L enanelled reactor is charged with
ani sole (390 L) at 20 C inner tenperature and TiCl4
(20.4 kg, 12 L, 1.1 equivalents) is added. The feed
rinsed with anisole (5 L) to renove_all :
W(Sr?‘%bﬂdlﬁﬁ perazine (50.66 kg, 6 equival ents) FPSI/HdRIER010876
and the resulting brown suspension is warmed to 55 C

inner tenperature. At 54 C inner_ tenperature an
Erstefizatior of empriiships cgnd epseld TRME he | nner

it gngp Oﬁiége Er2 b @8foftO0 BricttivelPehRtIHe GRAPIAGH 22640F-reactor is
hacded ovith the aloove-stid (28~ ) dnd a Bk tirbefiPRME/dhyldeaaegli 1, 472 L)

s AR e BB Wianion o€ Rsleds o renePribmiet Fierasiigy 70 “C) and

Aﬂxeﬂlaﬂuﬁmmpéfahﬁé forNenoadl diteisQdbehSios RMEBbRE € 0 POV PWNThe yellow
reaction mxtu is heated to 125 C j acket

1o &2 kigds @!Eged o4 Tl pradegt qyéwﬂaewuh SMPUIHiEsst i rr ed
for 4.5 h at this tenperature (thick brown
suspension). In process control by HPLC shows a
Aosticecsl otracior®9% Filtration of ti tani um salts [0149]

o dBE8H): 0" TR 4 L Sougpetfe Fdtor b5 giezat it o fpeipniof the above solid

%@@Qg%\ﬁ?éf tBe 2859 Héﬁandkﬁﬁpdlﬂlﬂofdﬂ%ﬂhdﬂ@ 50 Iﬁm@ E@huﬁlﬁ suspension is
elow 5 C by external cooling at -30. he reaction

fmrs@sl 3t wopstemperafisg fog 50 migntesy Aqap@wwrﬁaac@ 4 Y8vioi#k k) is added and

gr elg% S u{s]?glcgehﬁ3 ‘g?%]ﬁ% &F%\é{e@;’l&%{)%fug&sqﬁﬁ? lﬁ’seégja%# f‘lﬂ?l g&/ﬁeehérg&jc layer is

gancied acedont] éinfeugitingquewes dotid aqid €896 wive 16 L) tIEBBI))ronﬁ:thane (25L)1is

%‘ﬁte?l oa% ﬁ‘gg{?gé a}gg{q%q Sgag}’ﬁrL‘SLa%]éaﬁlﬁ?ﬁ é%g’dp IS drtgtlg éy&{;%addmon of
Agg0%n4 rbivR D C_F}gaﬂ'ictlﬂy&q)s ffited ahd Mé\ﬁ{gébm%br is extracted

-38 2006/ 001866 PCTI US200- ] 010876  Extractive
Wish lduﬂalqr@mstbmﬂé Igr ¥ho pempingd ergagicdpyargerd Washes will water (13 L).

ext rl}ct eﬁg&r ﬁx‘i‘%ﬂt (?Jél ﬁazgoﬁélﬁ%g) fﬁ%?é&n{?@(?#gh' ah inline filter and

washed omib dichldromethdne(15dgueous | ayers are conbi ned.
TBME (107 L) is added and the m xture is stirred for
approximately 20 mnutes at 20 C. A precipitate forns.

édgiallizatowfromatieiorodkthahd/ntilcyt BiEx#ne0 L) did not
|rrprove | ayer separation. NaOH (30% 50 L) is adde

adj ustOT$4le”  Bhe filirates arerppnceniaied taiadesupkHoLag of AE L The resulting
r

ﬂ_)lg‘%%ﬁ S%lagllﬁirgrﬁ 1? ?@%é@gc? g‘%ﬂggh&d%t&ﬁgﬁgdﬁ%%ﬁé fM@'gI QSC.'L\MHS added under
@ﬂtlx atheetswiiing cIEBI\/Eel(oM -“z'olu‘gmn iEh@oladr sjawlyctol éy%ﬁ sac&mtemperature
over v%)%gsoﬁ%? %Bﬁé\%@a a ygﬂo% rslé%)e%ﬁ?%t ‘;h?ﬁt‘,hg{sa g%gtr 'r?f’b%[ ﬁﬁ%{rng’mbgrature for
m&l FOmiMutdd. THesodia GOfillerpd bif] \ﬂiBhe(&ﬁ)ﬂhbaMed M?(ﬁ@g TL) $3d dried in a
is not_  possible, Additional TBVE (145 L) is a

SiFegey ok pitogeth dor il LIhmEsis| Gontiansdsoth étmﬁl’ﬂé wapéator under reduced

pressure at 80°C for 3 hours.

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
1s filtered off over 20 hours. The filter cake is washed with water (10 I + 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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Et hyl acetate (225 L) is added to the mxture in the
reactor, but .the solid does not dissolve conpletely.
The mixture is divided into two parts: one part
' g of a three-phase mxture of water, organic
pﬁa?g&gkﬁ precipitate, and a second part con§F§ﬂﬁ%@5@Fm76
a clear organic phase. The reactor is charged agaln
MAth t he S t, and ethyl acetate (135 L) and
2135l B Sebah it L B RGSOE7 HoRrioLgaF Ve363 ke of th
}'ﬁb«ﬁc( b yellowndlidebi(y1el bMed 3023 .90 sa&ﬁm%dﬂe&ot f !rﬂﬂlhydro -SH-

mxture in the reactor and stirri ng Is cont 1 nued
Shenae 1 drdingepmd ‘Hast meliing gengeeof thh@rq@xttlurlémmsmm f@raad the solid

%fridu(;g'léc&ﬁ)tst:ﬁﬁr%sé lﬂl\rl\agltmfi)!rrhél{eg)r ) Qf ?al k}é]%lﬁp fm H]é)g\é\ﬁydrate) as shown by
fplOWticlaXeay dﬂﬁferon and b@nmam af g p‘dﬁérﬁ wig those [dT®ure crystal forms A

3pP R KGeBriaRsonsF pdarmaneeled foort 82620 1) and

concentrat ed under reduced pressure (330-230 nbar) at
40- 45 C j acket tenperature. The product precipitates
P S the distillation. Wuen a
?g%? y.vol une of 500 L is reached, the previously
| §r€&”solid (8.4 kg) is added to the m xture in the
r eact gi156A t160 aﬂlg off prﬁ'tﬁlﬂ:t AZaire s&bMﬂB& # B5endesil] AdeREk and heated

o ofr S Griietlian i, pércat ceae dqhioot Ry jand stored a i
aiiepdtlre(f3L3 hysaBihce BV st akdn 1STJB§61$E@2§6}15Q91@ th a refngerator

heated to reflux, then cooled to 5 inn ratu

dvenLpfhspirae a@dded streemdemparitgre @ld‘pﬁemilﬂ lMeEOW groduct prec:1p1tates
[ fild of

e 15T el Y a5 5t Sl Gl R R o b . e ica

cak@ﬂu@deiB@nmnménnaAstrean1of ni trogen over 96

hours. This yields 23.58 kg of yellow solid. -39 WO

2006/ 001866 PCT/ US2005/ 010876 Crystallization of

ErpupletB2es from ethyl acetate/ TBME [0152] In an effort

to selectively crystallize out inpurities, a

640L- HE3ék or 4 Sspsiongd §0wma produrs Addpvd mblacdogigde fitheated to 60

k@) Aaagala y@lé‘v{r Léf)ft‘lhgﬁ o R bs %?édah(ﬁmé 19: 31°C 448 fﬁlﬁgred at this

is ad The resulting $uspension is
Qqﬁg@p@éme tf@]ﬁ') dayst Theformed Qystalicte psetcnpmaeds ilteteliio$f and dried at room

Qr. ens nis.cooled.to O
kRSt £ ol dop R o oot RA SR g o nd R &
of f. The product crystallizes wi t h impurities. Acetic
cid . e %raction [0153] The 160 L enanelled reactor is
@ﬁ%@%&éLMAth a fraction of the above solid (2.500 kg
out ofp1s§le 1856 Amgk@priiiaet ¥b &R sﬁ%ﬂémi%f 19'1@% %)%m% h(agtgné‘)ethyl acetate

The resulting suspension is stirr

tehraddededta @ *GoA mellow sodutiondforse whivhas filterad ot (tﬁﬁ/mooled down
Yc{ 2’0 ngfhlaﬂgé @gedﬁ Qtnq cfjat Z%BC rfcr>r| @gg' 23?0 Cont tgl%ﬁwgt (ililed at room

ayer i's™s
tmgmrature by dry ausﬂow 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 melling point is determined by DSC to be 177 °C, and the enthalpy of fusion is
about 96 J/g.
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extracted a second time with aqueous acetic acid (5%

viv, 10 L). Dichloronmethane (25 L) is added to the

corrbl ned acidi ¢’ aqueous | ayers and the pH is adjusted

to 6y the addition of NaOH (30% 4 L). The brown :
W%Dﬁﬂ?ﬂ % ayer is separated and the aqueous | B§EPS3085/010876

extracted wth dichloronethane (13 L). The conbi ned

organic layers are washed with water (13 L). The

organi ¢ phase is dried over Na2SO4 (16.9 kg), filtered
Euggan inline filter and washed with
dic Ioromsthane (15 L). Cystallization from
dichlﬁﬂﬁﬁbthéﬂ@hmgbﬁphnycﬂéﬁawamaqﬁﬁdaﬂthhé hill éff ateamitrile and

trated t d f..10
AT N T
ﬂB&ﬁINhiﬁyﬁJb@ﬁ;ﬁi@ﬂﬁ%’t @b, TAS obthinke§ d@l‘ltck%qiloﬂrnﬁ%ens{oﬁfﬂ Bdoled down to

The resulting clear ¥el | ow solution is cooled s %
rogmL temperahER and SR et apeat twr deysy The @r@lnltateo@tfatme off and then

I $ r
B0 SRS PRI P S Al G Rt o
filtered off, washed with cooled MCH (10 L) and dried

% n.a, ggeam of nitrogen for 2 h. Drying is continued
ary evaporator under reduced pressure at 80C

for 3joheeyrs. 1Mh@lofPratiue ARREE Ju'sfi@lldedj fry3.06h1 Qﬁ&%lan/é and heated to

1601 reactor is charged with the above crystallized

Bt Setubf il ethapef)is t%ﬂmdadﬂa@ & obtpd: 2 ylearsrdutidre Thelsphwion is cooled to
odrPe bﬂﬂlré S'ou% Ibl fystal llgiatxgﬁ ogchQ 3 %nﬁbgf iéfépstaﬂ%;rzgg afktleél and half of

suspensi on over 2
thakehins wa’sbmniawd hdenat dry nftidieh stredm,| Whersley albnetillﬁfe precipitate is

he filter under, a ream Qf nit n for urs. .
et hEh atesr e T S 3o Rolid Rt Vs oBey Dabserage and dried
£GH/US3 Q%Y B2 88w Gor LHARSPleWricd bry3RilineRalil 1§&9§iﬁffaﬁﬁ e
(<2 nmbar) for 17 hours to give 1.363 kg of the

product as a yellow solid (4.5%yield based on 23.9 kg
S RRb AL Bontof - dith B i EfePH

I behzo- -dl az ng range of the
Emlmalﬁils 176. 4-177. 6 C and the solid product is

((:%?]t é/é‘hat e?ggg%ﬁt Xg é:f. aivref af ?ﬁﬁ? F?Jg@P?tBWmle at room

@mgeratiiPand 32mb fvdidtere alided fl‘thI)ﬂihédhﬂﬁﬁen@fong' lsfred at 5 °C for 3
(ﬁaé(yst al forms, A and B. The solid_product is
5. uh B cristalligatienjoocyrs, dhe folygnt angyvatsr dseiapetated upfler nitrogen and

ﬂié Ytk if 8idR iR a dey Q{m’lo%v ﬁjrooﬂi%rﬁﬁf]rata%ofopg hggr pi“ﬂ{jb}l%&ned product

are suspended in nL et hyl” acetate an
sh@wsdl @thqmnog@almehy@bx}:@mm amatm Idse pﬁé 3 peindeohby welght indicating

d C and el ed er at or
%&glgsogl. gl L &L ta?l )1}1&118 gt ci)ia %\I & icﬁ 8 T -ray powder
diffeictge patlerd i$ eﬁdwlg@f iﬂgﬁfe 2 and the characteristic peaks in 2 theta with the

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

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

for 22 hours. The solid is filtered off and dried in a dry air flow at room temperature for 8
hours. The dried crystalline solid is crystal form B.
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1.5 mL of heptane are added at roomtenperature and a
solid yellow product precipitates. The solid is
filtered off -and dried at roomterrperature in a dry
' for 1 day. The dried crystalline sglid i
W?Ir{?%(’?dg?ygformA. Examln e B2: [0157] A suspeﬁgpgﬁz%?’ows"’"’
80 ng product A2 in 1.5 nL acetonitrile is heated to
60 C. Aclear, yellow solution fornms, which is cool ed
down to 5 C and stored at this tenperature for 3
dayswleld® for med crystalline precipitate is filtered
of f and dried at room erature in a dry air flow
for 1831 ThOOdpg @Hp@ﬁy@*—t fie FaspsBfiedding ls5 arly ef whter/methanol (9:1
SERRRAT L ol o Rl s puligMERa ity BF pieq jnai ot room
d&empduratatecidr 8 0B e obtajeklcomatatiolesblid iz drystaldormBi ch i s
filtered and then cooled dowmn to 20 C. The
precipitate is stirred at 20C for about 2 hours,
D resedionldr casdl rmed at room tenperature in a dry
air flow for I day. The dried crystalline solid is
crystal formA Yield: 139 ng formA The X-ray powder
.on pattern is shown in Figure 1 and the
C %& ﬂﬁﬁilstlc peaks in 2 theta with the correspondi ng
d- spad0ied] val4i@sng of produwaet AJi aredissalvedt iakl mixture 5h8.0 mL ethanol and

T ENER AT N T
EM @%%edaﬁﬁ%ﬂmﬁb £4048 EeﬂouElSﬁEBqu-‘ 1 @%L/ﬁ@ril- 2o X8mperature.

product A2 are suspended in 10

g‘%@t"(‘ﬁﬁ"ﬂ% Jolid 4 dnvepfigated oot BOVG?EPI’ &-ray @«éfrac@w g0 ghownthat a crystal
ff&’ir{T@ vmag.ned' §ht bbiafle§ dorm
about is . I n gn e\?ap%r at onpwlleﬂqg %ﬁ Lﬁg&gg ?P g material.
dae IX-WI pomﬁesmﬁp@hsn pattars iscsbowe it Bigwe 4 ad th@dmractensnc peaks in 2
egperatur e and irred.for . abo t wo. days...The
SREDFR e SR tphe BBt T SR S B FaPAE 40 ¢ i n
a dry air flow for 4 hours. The dried crystalline
%id is crystal orn1A ExamIn e B5: [0160] 154 ny
iepo ended in 3.0 nL of heptane and
heated to 60 C. 1.0 nL ethanol is then added to
obtain a clear solution. The solution is cooled to
perature, but no crystallization occurs. 3.0
nmL of ane e f of the volunme.is
evapo d(}t%gij A 'il? 4@ gt}] g%lgfglﬁn S]’Z;{)Pregareg V\ﬁcogcgl 3§ t%example C3 are
cﬁlllyd tuab |ai m&vd&r é(cxaglchﬂﬁaetlomsanfpw haderadndra9® feated at room temperature

7 el fow pbimguvana haiLad i e s oot apyars for 6 deys. A

BE\QV&rjf's@il k) DG Sobtaﬂ&ﬁ Uhd K‘}af pywl&! diffRBL &Pt focorded under dry
crystal form A

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 exampie 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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C Preparation of crystal form B (nonohydrate) Exanple

a: [0161] 154 pg of product A2 are dissolved in 5.0

nmL acetonitrile at room tenperature and 12 nlL water

d. The fornmed suspension is stored 5 for :

“Kgﬁﬁﬁgggg but no crystallization occurs. Thea%%vgééwéhwg%

and water is evaporated under nitrogen and the

residue is dried in a dry air flow at roomtenperature

for 8 hours. The obtained product shows in a

ExRehiagy.avi netric experinment a water |oss of 5.3
[~ by weight, indicating formation of a )
cr ys{@i671 ne YooHohgy df entystabforin-B geapeter yacedrding jo gxample C3 are dried

Xsra owder, . di ffract.i at t.ern, i i i
o e BOUEbaPb SBFL SHaE Y M B 8 e
ReAfah S5 EuRietopy iinBRRCy alter phepagation add ridergifiedns b miktaly @ntaining
2. The rreltln? point is deternined %DSCto be 149 C
ahwut 9030 cbrvral foymdt and ahoshl G of iyl 8/g. Examlp e

C2: [0162] 60 ng of product A2 are suspended in 2 nL

water and stirred at 23 C for 22 hours. The solid is
F) Prdperatidn of éryaabifodnifed in a dry air flow at room
tenperature for 8 hours. The dried crystalline solid

is crystal formB. -42 WO 2006/ 001866

1432005/ 010876 Exanple C3: [0163] 100 ngy of

product A2 are suspended in_1.5 nL of vyater/rre:fganol

(9: 110148)) alf§ =i of erpdast 53 are rdiysobyod 4y 7@ mbpipd teghygrofurane
(‘Tl"ﬁFf %ﬁctﬁl% %gtaﬂ{leg B oM d BfrddBhE s@berdt ROREn LEWRELAbMERG under dry

or ours. e obtalned crystalline solid i's crystal
ritorgen Bat ® fRve wdr avbito A 0 o Lonms dtatooko temi@ratEsea nieeobtained solid is

.[] 0164] 450 0 rogduct . A2 are dissol ved .in mxture .. .
iy Y et oty ot JReh L5k B i LhE obtainea
3he ®hbpiBaty $ehteink WanieS athbiph6ise thatedidl. t Tiee Shiayepéwder diffraction
m xture is -slowy evaporated under dry nitrc%g%r: at a .
PRl 16 PhosBL A Figere L Ak e chargcirghsticairplet By tbeta Wil fbe corresponding
oDt ad I A o deSoid joated by powder X-ray
(gg%?lklggtgllugﬁina%gii%{(’)évi\l/\s&ﬁﬁ%(?ga crystal formCis

obt ai ned. The obtai ned form C apparently contai ns sone

nor. hot%_ material. The X-ray powder diffraction
%%??—@Pﬁ-f‘s shown in Figure 4 and the characteristic
peakq0i69}2 Pheda Xirdh Diffeciar (BSRDRAPXBDdissppafoimed on a Philips
values in A are given in table 4. E%, Preparation of
LY domdey rigy @fﬁ@;‘(’(gmef:eﬁ uging| Cuk,, radiation. D-spacings are calculaied from

the 20 values using the wavelength of 1.54060 A. Generally, 26 values are within an error

of 10.1-0.2°, 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 Paaf, 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,

100 mW laser power, Ge-detecior, 64 scans, range 25-3500 cm‘l, 2 cm? resolution.
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[ 0165] About 40 ng of crystal form B prepared
according to exanple C3 are filled into a powder
X-ray diffraction sanple holder and are treated at

' erature wunder a slight flow of dry_ nitrogen
Wég@g}g{'& nL/min) in a closed container for & duR7a>/040876

new crystal formD is obtained. The X-ray powder

diffraction atts_ern recorded under dry nitrogen is
WHVINLS GLAEPSa and the characteristic peaks in 2

thetg wi th hg.i60¢8 NeRRABELRGzagingpaci ng values in A

are given in"table 4. Examlp e E2: [0166] 126 of |
crystZal f drennipopitiep af wdtlaceviptising chstalipgdpriesnethydglazapine.
treated foor_3 hour n :
at a5 c PherderBl HARPehyRRGE, QORARHIE Adk BEahpmhous N
dymBapRzapiaet roscopy i medi ately after preparation

and is identified as crystal form -A43. WO .. o
20064001 836¢ PSS Qb dr AR DZ%rPBll%a%.3 PRIRREE g Ehan 30%

dorPlous N 8Lsaleitly WifaBinBr €pared according to exanpl e C3
are dried wundér vacuumat 80 C for about 3 hours. The

dri ed. cr y thalchistadinsdf-desmathyleloeapinegei(dainb§ comariging less than 25%

spectro [ diately after preparation and is
arr’goérﬂ cfulsi%ggg%?ﬁg'coa lﬁ]r%‘e contai ning about 90 % of
cryst@l f anscBsafitheabhasimeBficlofapiteystGihinf & comprisify less than 20%

Preparation of crystal formE Exanple Fl: [0168] 148
HpPrBRoYs Mo deREtetAdelozaRIng ssol ved in 2.0 nL of

t et r ahydr afyd ARG e NilaksrAdiEy 1818 8apft X 8 § @bkkblGAg 1e8s than 15%
filtered. The 'solvent is then slowly evaporated under

angrpharistN-dgrenetinticlezapingw of about 10 nl/min at room
t enpey at Ur&e cT@fagl%%tﬁldgﬁgetlﬁnglég%ﬁ& ofl AYHTS 'c%ﬁﬁ%n?%’ess than 10%

powder X-ray diffraction a ws that a for
ahirphnedN-ddhetlobtlaiapad. form E apparently contains

some anor phous terial. The X-ra er diffraction o

partein | S ovE RsREnE e B FRIP ALt B e B than 5%
REARosTN-AednetyAciBidothet he corresponding  d- spaci ng

values in A are given in table 5. _Experinental:

[ 016910. Powkeystrlling \N-gyspeitilclezaping BYEDA: PXRD i s

per f oy,red i: | | RS

di ff ?Q‘ét one ec?ysﬁéiﬁégﬁg?sﬁél@l?lg%?%%%&%ﬁéplgc?ﬁtg%mg}cgs a powder
Kahy diffteibnf patiem wiie ifi&plaahuéspasgign @f Ot 60, &agtohl, &f57, 5.09,.

pRERRR S ERE AN XD Y65 B 0 2 8 SEE a0, 267
. ues is therefore dependent on the _

12.  The crystalline N-desmethylclozapine of Claim 10 that produces a powder
X-ray diffraction patiern with interplanar d-spacings of 6.5, 6.3, 5.57, 5.09, 4.47, 4.38,
401, 3.74, 3.66, 3.55, 3.33, 3.21, and 3.08 (A).

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 °20.
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peak | ocation. [0170] Forns B and D are characterized
ina Philips X 'Pert powder X-ray diffractoneter using
TTK sanpl e hol ders obtai ned from Anton Paar, Inc.

PXRD patterns are collected in | osed '
W(‘ﬁuaﬁlg@ent chanber under controlled rel ati\?lé&/uszoosmmsm

hum dity, or under dry ni trogen, respectivel y [0171]

O 1SR iSRS TSR PR BR8]« o

SCPAr dekR%ibE dhi@n With fPlblidhsand3 sealed1sinder 4 aut2050%p. 1, 23.8,
reI ative humdity for characteri zation of form B.

2MiSat 2nty 3@1,@7130%(1% h724.0172] FT- Raman Spectroscopy

Bruker RF 1064 r.un_exci

| as eﬁﬁ WS € 0@@ g{e smetg)éﬂclo%aéaﬁne Bfa g ]951%?5@%}{\/065 a powder
]dlff?acﬁﬂﬂ tfe%%tﬁtréﬂb@tmnsa‘ﬂ‘}i@g 2@,@@/.19@1.86,625.1, and 27.8 °26.
/ US2005/ 010876 VWHAT IS CLAIMED IS: |. A

cr ystldl | i Aecristelisedtdeymethylelogppiae Form B, conposi tion of

A or g8t o TR SHRERE N It oo e SEL I O RPbBoet w powder
)Qfaay&ﬁﬁf&ﬁ@ﬂ@aﬁbmdﬁ%tehp&bﬂrmmmgs ofi8.9,The, L.1y&$,a.94, 1585, 5.76,
esnet

S M b RS, 26T, B B A o33 38 320,306,
2|oy5y§t7glj314§1924\g Qgﬁﬂg{mggp{;gzapl ne of Claim3 conprising

ess than 25% “anmor phous™ N-desnet hyl cl ozapi ne. 6. The
crystlal | i e Rrystdlinst Nydeohahrplonerind o Clim 13 Gahpreilurdeng powder

ess an 20%. ann e
SEAL I R T R S R S R
3.¥5S.17han015%, zan‘nr3|093m587[\|3de,s3r68 s % I30ia pizees.28,. 3. cr&;@ 75, 2.73,
C@stalllne N—de t hyl cl. oza ne of . aim3 conprising

$401%A 77092 oy BN SRataR e G 2 apine. 9. The
cryshal | i Age Nefigsig! lmdeﬁhaﬁﬁmoaanﬂé o LR 13 &mgba@eyg powder

| ess than 5% "anorphous N-desmethyl cl ozapi ne
Xrypsdificadtion mettomstieh inteelaopagispreitasrah AL 324, STHE 5.17, 4.17, 3.93,

3;?){2\’ tﬁ%l §4Qe3 %\éﬁg%&l@xﬁjcl ozapi ne of Caim10 that

uces a y diffraction pattern with
i nt erpl an@he drspdibienysieahetBylBlozipits oBCHEImMOL 73thabprduces a powder

)?—'rasy?c’iifigéc%%h'pattem 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, 325,
32.8,36.0,36.7, 38.0, and 38.5 °26.

22.  'The crystalline N-desmethylclozapine of Claim 17 that produces a powder
X-ray diffraction pattern with reflections at 9.9, 11.4, 12.5, 13.7, 14.9, 15.1, 15.4, 16.7,
17.2, 18.1, 19.0, 21.3, 22.6, 23.0, 23.9, 24.2, 25.0, 25.9, 27.3, 27.9, 29.1, 32.5, 32.8, 36.0,
36.7, 38.0, and 38.5 °26.

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 °20.

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,
6.9,64,5.83,542,5.17,4.95, 4.59, 4.46, 3.94, 3.63, and 4.59 (A).
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4.94, 4.61, 4.47, 4.38, 4.01, 3.74, 3.66, 3.55, 3.45,
3.33, 3.21, 3.08, 3.03, 2.80, and 2.67 “(A). 12. The
crystal line N-desnethyl cl ozapi ne of O aim 10 that

a powder X-ray diffraction pattern wt
|n2;agérf@?§6ﬁar d- spacings of 6.5, 6.3, 5.57, b. 5§T’U§2(’37’““‘876
4. 38, 401 3. 74, 366 3.55, 3.33, 3.21, and 3.08

A) . . r ine of Claim
(10) ‘h égs?ag ]b{djgzﬁmetge] &gajﬂ ¢ P# rfpl(%l t}}}gtt pradyges a powder
VIK trhy unﬁertr@hqﬁaemdwmpaﬁér?mﬁarqa‘ _spacigs 0P 199, 4400417 3. 66.4.59, 4.46,
3,55, 3.21, _and 3.08 (A The “crystal | i ne

I\@%I\A”g%@th‘}d 69 ine of Claim10 that produces a
gog e;_227 2)3( F[?% %}S@&]_lﬁf‘?eg '#%%%1&%5%1 1E}thgfa Etog%éd%es a powder

X}r@y di¥hagion2uttern RBBh SptePlnBSd-spdrites oZ51.8), 4256 A,5924.48, 3.94, and

2%5'59 29.4, 32.0, and 33.5 020. -45 WO 2006/ 001866
@2005/ 010876 15. The crystalline

N- desmmt hy ITat e2RRIIRR WideShahibOpiltads CL0HYaAaRaGr0d
powder. X-ray ?ﬁffract ion paﬂ:er r?qﬁvsa%h refl ect?gﬁg uces a powder

1%”9’ dliﬁlaoc@wn?sﬁen with zeflectipng at 63, 85, 22, 1.6, PB3,819.3, 128 13.9, 15.2,
A 2712518102010, 25 Ba QUG £93 O, P20. 0. The

cry étalrlne desne y’IcrOza I'ie '0f O aim 10 that

pr odud‘es a Theweiatalling- Nﬁﬁsrﬂ&tﬁflﬁ]@@dph@bmlairﬁ QEI ﬂ!MttﬂFoduces a powder
2‘)ré_fle ons at 15.9. 17.4, 22.1, and

Tay| G Hiraglign patfean Wﬂthéefkica%@rﬁé?ﬁyi‘%ﬁolz7abrlﬂé’ rcaani%;;, 22@, 24.5, and
Tlae ©pyst al | i ne N-desnet hyl cl ozapi ne of Claim 17 that
produces a powder X-ray diffraction pattern with
i nt er |§Dan aThd cgpwtimegs-dedmd@h@clozapihe of. Cl],amﬁ 28, thd I:Qéﬂuces a powder

5 30, 4. 67 48, 4. 17
§< &5 di a?gon patisgn Wi }g’gélec@or;w 193349, 39;:}619 % 26, alg:l 1%3 ©20.
2.75, 32, 134 %Eﬁﬂhn@N%sm&hﬁZ}ozm Po ( A). 19. The

crystalline desnet hyl cl ozapi ne of ailm 17 t hat
produéés aTbe\m@talhnxﬂdysn@hﬂﬂ}ﬂrlampmmfrﬂameBh tkmttplmduces a powder

SR SR S P b mfols D F%r 0264750, 552
15,22135.03 885, 8755, 2@.4304,2322,2?%)3’21)363 860, |24Z;5&.3723.'63 3 3.26, 3.20,
. an are particul ar

?hér 3& %&‘ﬁ (%20 The crystalline P d

N- despBt hyirat ezs@ime MiehatiyRidApidialr (ERAYE i Prod d
owder, = X-r ayeﬁaf fracti on pa}ﬁ erﬁ with |1nt er pl a%gor 1S 8 powder

Ty AHffragon pattern with inggrplagarybspagingy of 86170, @4,9881, 5.52, 5.24, 5.03,
34,9524, 7% £80, Bod% 003328, 330% &, Abscf ﬁ)% ?%7 Qae 3,26, 3.20, 3.13, 3.04,

cry$tailine N désméthyl cl 0zapi’'né o tHat
proddddd).a powder X-ray dlffractl on pattern Wit h

;_gf Leg%l On%hea Erystaﬂiue Jl\ildes’meﬁ%rlcﬁeza%l%e 7of 31 lhat produces a powder
X-ray dlffractlon 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 ecrystalline 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, 152, 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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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'38.5 020. 22. The crystalline

N- desnet hyl cl ozapi ne of Claim 17 that produces »
WOBNHE 1360 ray diffraction pattern with refl e%‘ﬁ’%??@o’d’cf‘mﬁ

9 9 11. 4, 12.5, 13.7, 14. 9, 15.1, 15.4, 16.7, 17.2,

19.0, 21.3, 22.6, 23. 23.9, 24 9
B71,31.2229) 235, 1343548, 2460 284, 38,1026 9980 H, F0b 7 Sutp, 293, and
%%EQ @020. 23. The crystalline N-desmethylclozapine of

ai'm 17 that produces a powder X-ray diffraction
patt &7n wiThe ciratdlidet NalesmethyltDzanind 4f @laith63 17thatl FroByces a powder

21. 3, 22.6, 23.9, 24. 25.9, .27.

)é‘rf%flgffﬁ‘?ﬁrﬁ’é‘ RS TALR ﬁ%]eéﬁl%’fa?bulﬁé ﬁsg#’rﬁﬁ %é? %%% 244, 240, 245,
3&&‘55'3”’?9'\" desnet hyl cl ozapi ne of C aim 24 that

prd uces a powder X-ray diffraction pattern with

i nt er38l anak cystalhiae Nadsmethylclozg8pmé Bofip E12. 2, 11.7, 7.9,
4. 59,

3. 94, 393 G%he é:ﬁ}éptalp?%tgl% %)smetﬁx% 125@@%%@%&t f)"r'oﬁgdes a powder
}EQE G52 0%0n/AEAB ABit Rerglaar (L spatiaks bNE2.6, 11.8, 11.0, 7.3, 7.0, 6.7, 6.4,

esnet hyl ¢l ozapi ne of C aim 24 that produ es a

%Meﬁo 5)%5#&95 di-6% Aedd1 4-0h 3% 8P n3-H-taRd BR0&AYI anar
d- spaﬁ nggfh% r%s?ai 5 (c%?me ;}I%l%% dndof Cf'an?g’antéﬁaf"groduces a powder

3.94, 3.6 e cryst
Xhrahe gifradtydncpaizapivite ioterpGinar msﬁdlcmgsamf HPHHEH .44, 4.01, 3.94, and

gg?évgg: X-ray diffraction pattern with interplanar
ings of 4.59, 4.95, 4.59, 4.46, 3.94, and 4.59

(A). £8. The Gyyatind Niaembhdrmaasihy be Craapsftadpro@hicds M powder
24 that produces a powder X-ray diffraction pattern

Firen difEnetsmnagam with itgrplagargl-spacings pf §.9514.63, anfgh. 44 (A) are most
é%méte 9152 16.3, 17.1, 17.9, 19.3, 19.9, 22.5,
and 19.3 20. 29. The crystalline

N- destfet hylhel aysiadlineNedesGtthylrlozdping af Chrimdifcthet produces a powder

D99 lpgadin Phugi iR BHeqBl 8 1§ £5 8 b £Hp L 15 305 8150, 158,
il@é 3740193020 3112 g Ry %! 24.1 1281, bhdigsmetdy | cl ozapi ne of
Cd'aim 24 that produces a powder X-ray diffraction

pat t ek viThe arstalbne Nodssmathyichyzaping pt 6 laimo3Sthat proguces a powder
20...31 °
RaduiBrnphadsaindtanfeftiogd). 14t 22, .y gpa 237 20,

N- desqet hytiel @gasliine Nodesfaetuyleicidpint of (Mimd3& #at produces a powder
owder X-ray diffraction pattern W|th [ nterpl anar

-1gp difragiiongnttgmayithrefectipngat 1§.9 196, and 20.%0. 5 52,

45. A pharmaceutical composition comprising crystalline N-desmethylclozapine
and a pharmaceutically acceptable carrier, eluent, or excipient.

46.  The pharmacentical 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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5.24, 5.03, 4.95, 4.73, 4.20, 4.04, 3.90, 3.80, 3.70,
3.63, 3.50, 3.42, 3.37, 3.33, 3.26, 3.20, 3.13, 3.04,
and 2.71 (A):. 33. The crystalline N desnethyl cl ozapine

' i, 31 that produces a powder X-ray diffraction

W(gg o%@hww th interplanar d-spacings of 8.6, PfTéu%Z%‘!s’ﬁ’,msm

5.81, 5.52, 5.24, 5.03, 4.95, 4.73, 4.20, 4.04, 3.90,
3.80,.3.70, 3.63, 3.5Q, 3.42. 3. 3. 33, 6, :
3. 13503, ohhe Pigtnestygal capipeyion pf L 27y Rl sott Gllnallne -

adkrelesTEb i 0 Regishethgicldzhging3dn Dhat produces a

powder X-ray diffraction pattern with inter

d- spaki ngSho pharmgeeutical ompogigion A Sgaimy 4g,4Wh 5%89?95 crystailine N-
. : 74 ; ; nost
Eritnfolns MR b Glohflof e,
N- desnet hyl cl ozapi ne 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
20. 36. The crystalline N-desnethylcl ozapine of C aim
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, -47 WD 2006/ 001866
PCT/ US200S/ 010876 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 20. 37. The crystalline N desnethylcl ozapi ne
of Caim31l that produces a powder X-ray diffraction
pattern with reflections at 12.6, 16.9, 17.6, 21.1,
22.0, 23.4, 24.0, 24.5, 26.4, and 29.3 20. 38. A
crystalline N-desnethylclozapine FormE. 39. The
crystalline N-desnethyl clozapine of Caim38 that
produces a powder X-ray diffraction pattern with
i nterpl anar 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). 40. The crystalline
N- desnet hyl cl ozapi ne of Claim 38 that produces a
powder X-ray diffraction pattern with interplanar
d- spaci ngs of 4.95, 4.62, 4.44, 4.01, 3.94, and 3.75
(A). 41. The crystalline N-desnethyl el ozapi ne of C aim
38 that produces a powder X-ray diffraction pattern
with interplanar d-spacings of 4.95, 4.62, and 4.44
(A) are nost - characteristic.
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42. The crystalline N desnethylclozapine of O aim 38
that produces 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 29.7 020. 43. The crystalline

N- desnet hyl cl ozapi ne 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 20. 44. The
crystalline N-desnethylclozapine of Claim 38 that
produces a powder X-ray diffraction pattern with
reflections at 17.9, 19.2, and 20.0 20. 45. A

phar maceuti cal conposition conprising crystalline

N- desnet hyl cl ozapi ne and a pharnaceutically
acceptable carrier, eluent, or excipient. 46. The
phar maceuti cal conposition of O aimd45, wherein said
crystalline N desnethyl cl ozapine is substantially
free of anorphous N-desnethyl cl ozapi ne. 47. The

phar maceuti cal conposition of Caim45, wherein said
crystalline N desnethyl cl ozapine is

N- desnet hyl cl ozapi ne Form A. 48. The pharnaceuti ca
conposition of Cl aim45, wherein said crystalline N
desnet hyl cl ozapi ne i s N-desnet hyl cl ozapi ne Form B. 49.
The pharnmaceuti cal conposition of C aim45, wherein
said crystalline N desnethylcl ozapine is

N- desnet hyl cl ozapi ne Form C. 48 WD 2006/ 001866

PCT/ US2005/ 010876 50. The pharnaceuti cal conposition
of Claim45, wherein said crystalline N
desnet hyl cl ozapi ne i s N-desnet hyl cl ozapi ne Form D. 51.
The pharmaceutical conposition of C aim45, wherein
said crystalline N desnethylclozapine is

N- desnet hyl cl ozapi ne Form E. -49



