WD 98/ 11893 PCT/ US97/ 16586 COLANZAPI NE
DI HYDRATE D This invention relates to the crystalline 5 dihydrate D of
2-net hyl - 4- (4-net hyl -1 - pi perazinyl)-10+ thieno[2, 3-b][1, 5] benzodi azepi ne
(referred to herein as "ol anzapi ne"). The invention nmore specifically
relates to VOB rystalline formwhich is particularly 7"%6?5
preparing an aqueous ol anzapi ne formul ation. 10 The stable
crystalline Dihydrate Dis particularly igportant for the commerci al

devel opnment. of new fornul ati ons of the pharmaceutically active ol anzapi ne.
A anzapine is useful for treating psychotic patients. Oten an aqueous
formulation or a fornulation that is prepared using aqueous 15 mxing is

desired. Applicants have di scoveLANZAPINE FAHYDRATEl Bnzapi ne i s the nost
st abl e anhydrous form of ol anzapi ne, providing a stabl e anhydrous

formul ation with pharnmaceutically desired characteristics. However, a
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useful for treating psychotic patients. Often an aqueous
formulation or a formulation that is prepared using aqueous

15 nmixing is desired. Applicants have discovered that Form II
olanzapine is the most stable anhydrous form of olanzapine,
providing a stable anhydrous formulation with
pharmaceutically desired characteristics. However, a stable
dihydrate was desired to provide pharmaceutically elegant

20 aqueous formulations.

A novel dihydrate crystal form of olanzapine has
now been synthesized and characterized which possesses
distinct advantages over the previously known forms, that is
the material produced using the methods described in U.S.

25 Patent No. 5,299,382 (hereinafter referred to as “the ‘382
patent”), when agueous formulations or a stable aqgueous
intermediate is desired. This novel dihydrate crystal form
is clearly distinguishable therefrom by x-ray powder
diffractometry. U.S. Patent No. 5,229,382 is hereby

30 incorporated by reference in its entirety.

Applicants havg discovered that Dihydrate D
olanzapine is essential to assure a pharmaceutically
elegant, aqueous formulation. Applicants have found that
olanzapine forms a Dihydrate B; however, this form appears



to be quite unstable conpared to Dihydrate D. Di hydrate D requires
controlled conditions to prepare the substantially pure D hydrate D

mat eri al ; however, once prepared, the Dihydrate D is surprisingly robust
and stable. Therefore, 5 D hydrate D ol anzapine is nost desired and appears
to be esseWO/11893r use in preparing consistently stabl e BCHSATH586

phar maceutical |l y el egant aqueous ol anzapi ne fornul ations as well as for
pharmaceutically el egant fornul ations pr ﬁgred usi ng extensive agueous

m xi ng. 10 The presently claified i nvention provides the stable
crystalline D hydrate D olanzaflne pol ynorph_(herein referred to as

"Di hydrate D90 &/iavdts vpprak excqwﬂﬁﬂﬁﬁmﬂérDHPY¢F%E?|QM1 RithveirgtgsD

represent ed Bedigelsokbbatrsyl At E5d AI¥MsSRBCHRESaLE) t1as s'iﬁistfa%tlemg Tabl e
1: 15 Table 1 d 9.4511 7. 7098 7.4482 6.9807 6.5252 5. 7076 5 5539 5. 223 :

4.9803 4. 890PW e PANYIEehe N matariplyoheweveze0nCco JavERATEM:G therg37 3. 7118
3. 5757 3.482 pihydrate D is surprisingly robust and stable. Therefore,

5 Dihydrate D olanzapine is most desired and appears to be
essential for use in preparing consistently stable
commercial pharmaceutically elegant aqueous olanzapine
formulations as well as for pharmaceutically elegant
formulations prepared using extensive aqueous mixing.

10 The presently claimed invention provides the
- stable crystalline Dihydrate D olanzapine polymorph (herein
referred to as “Dihydrate D”) having a typical x-ray powder
diffraction pattern as represented by the following
- interplanar spacings {d) as set forth in Table 1:
15

Table 1
d
9.4511
7.7098
7.4482
6.9807
6.5252
5.7076
5.5539
5.223
4.9803
4.8908
4.784
4.6947
4.4271
4.3956
4,3492
4.2834
4.1156
3.7837
3.7118
3.5757
3.482
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3.3758 3.3274 3.2413 3. 1879 3.135 3.0979 3.016 2.9637 2.907 2.8256 2.7914
2.7317 2.6732 2.5863 The x-ray powder diffraction patterns set forth herein
were obtained with a copper k of wavel ength = 1.541 A The hg#ﬁ%gg
spacings in VAP im narked "d" are 5 reported in Angstr et ect or
was a Kevex silicon lithiumsolid state detector. The present invention
further provides an aqueous forrmrul ation CQ?prising D hydrate D as an active
ingredient with one or nore carriers or diluents therefor. 10

Appl i cants have di scovered that 2- nethyl Eggé
nmet hyl - 1- pi perazi nyl )-10H-t hi enof[ 2, 3- b][l enzodi azepi ne, which is a
conmpound of Formula (1): [err] WO 98/3t

PCF/ US97/ 16586 -4- exists as two differenhi24diBhydrate forns which are

di stingui shabl e by x-ray powder diffractnmstzgy. The | ess
3.135
3.0979
3.01e
2.9637
2.907
2.8256
2.7914
2.7317
2.6732
2.5863

The x-ray powder diffraction patterns set forth
herein were obtained with a copper k of wavelength = 1.541
A. The interplanar spacings in the column marked “d” are

5 reported in Angstroms. The detector was a Kevex silicon
lithium solid state detector.

The present invention further provides an aqueous
formulation comprising Dihydrate D as an active ingredient
with one or more carrigrs or diluents‘therefor.

10 Applicants have discovered that 2-methyl-4-{4-
methyl-l-piperazinyl)-10H-thieno[2,3-bl1[1,5]benzodiazepine,
which is a compound of Formula (I):

-
()

(I)



stabl e, and therefore | ess desired di hydrate has been 5 designated as

D hydrate B. Applicants have discovered that a stable dihydrate is
necessary for the preparation of a consistently stable pharmaceutically

el egant aqueous formul ati on. Both di hydrate forns are clearly

di sti ngui sivMsa1893om t he pol ynorph taught in the '382 10 PEI/EBp7/1658he

pol ynor ph obtai nabl e by the process taught in the '382 patent is an
anhydrate formwhich is not as stable as desired and not well suited for
pharmaceutical formulations. The anhydr at€ obt ai nabl e by the process of 15
the '382 patent will be designated as Form | and has a typical x-ray powder
diffraction pattern substantially as follows, obtained using a Sienens

D5000 x-ray mym;rs Gisf ftﬁacai?ffféﬁént V@ﬂ@xry@'rlatd EepRESANi¢h the i nt er pl anar
spaci ng: d 9. 9463 8 8579 2 2445 6. 8862 % g 2439 5 5895 5. 3055 4. 9815
4.8333 4. 725516 tGagR1haR%e by gyaray Pmd@g/ jgggactometr

PCT/ US97/ 1658 ab1291and. ERdPeflofi8Sess desired dihydrate has been

5 designated as Dihydrate B. Applicants have discovered that
a stable dihydrate is necessary for the preparation of a
consistently stable pharmaceutically elegant aqueous
formulation. Both dihydrate forms are clearly
distinguishable from the polymorph taught in the ‘382

10 patent.

The polymorph obtainable by the process taught in
the ‘382 patent is an anhydrate form which is not as stable
as desired and not well suited for pharmaceutical
formulations. The anhydrate obtainable by the process of

15 the ‘382 patent will be designated as Form I and has a
typical x-ray powder diffraction pattern substantially as
follows, obtained using a Siemens D5000 x-ray powder
difffactometer, wherein d represents the interplanar
spacing: '

d
09,9463
8.5579
B.2445
6.8862
6.3787
6.2439
5.5895
5.3055
4.9815
4.8333
4.7255
4.6286
4.533
4.4624



3. 8254 3.7489 3.6983 3.5817 3.5064 3.3392 3.2806 3.2138 3.1118 3. 0507
2.948 2.8172 2.7589 2. 6597 2.6336 2.5956 A typical exanple of an x-ray
diffraction pattern for Forml is as follows, wherein d represents the

i nt erpl anar %ﬁgcing,and I/1, represents the typical relative 5
i ntensities: WP, 9 9463  100.00 8.5579 15. 18 8. PGHYSINIES8E. 96

6. 8862 14. 73 6. 3787 4.25 6. 2439 5.21 5.5895 1.10 5. 3055

0.95 4.9815 6. 14 WO 98/ 11893 —e_
PCT/ US97/ 16586 4. 8333 68.37. 4.7255 53.88 4.6286 3.82 4.533

17.83 - 4.2915
4.2346
4.0855
3.8254
) 3.7489
3.6983
3.5817
3.5064
3.3392
3.2806
3.2138
3.1118
3.0507
2.948
2.8172
2.7589
2.6597
2.6336
2.5956

A typical example of an x~-ray diffraction pattern
for Form I is as follows, wherein d represents the
interplanar spacing and I/I;, represents the typical relative

5 intensities:
d /1,
9.9463 100.00
8.5579 15.18

8.2445 1.96
6.8862 14,73
6.3787 4.25
6.2439 - 5.21
5.5895 1.10
5.3055 0.95

4.9815 6.14



4.4624 5.02 4.2915 9.19 4.2346 18. 88 4. 0855 17.29 3.8254

6.49 3.7489 10. 64 3.6983 14. 65 3. 5817 3.04 3.5064 9.23 3.3392
4.67 3.2806 1.96 3.2138 2.52 3.1118 4.81 3.0507 1.96 2.948
2.40 2.8172 - 2.89 2.7589 2.27 2.6597 1. 86 2.6336 1.10 2.5956

1. 73 The x-weps/pmvaler diffraction patters herein were obt XCR&SIT 6586 o
copper Klerr] of wavelength [err] = 1.541A. The interplanar spacings in
the columm marked "d" are in 5 Angstrons. The typical relative
intensities are in the colum narked 'I/Fférr]". A typical exanple of an
x-ray diffraction pattern for the anhydrous Form Il pol ynorph (see EP
733,635) is as follows wherein d rdpB83énts $He3T nterpl anar spacing and 10
/11 represents the typical relatiwe7oBEensitiess WO 98/ 11893

PCT/ US97/ 16586 d /11 10. 2689 100. 00 8.577 7.96 7.4721
1.41 7.125 6. 50 4.6286 .

4.533 17.83

4.4624 5.02

4.2915 9.19

4.2346 18.88
4.0855 17.29
3.8254 6.49
3.7489 10.64
3.6983 14.65

3.5817 3.04
3.5064 9.23
3.3392 4.67
3.2806 1.96
3.2138 2.52
3.1118 4.81
3.0507 1.96
2.948 2.40
2.8172 2.89
2.7589 2.27
2.6597 1.86
2.6336 1.10
2.5956 1.73

The x~ray powder diffraction patters herein were
obtained with a copper K. of wavelength A = 1.541A. The
interplanar spacings in the column marked “d” are in

5 Angstroms. The typical relative intensities are in the
column marked “I/I,”.

A typical example of an x-ray diffraction pattern
for the anhydrous Form II polymorph (see EP 733,635) is as
follows wherein d represents the interplanar spacing and

10 1I/I; represents the typical relative intensities:
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. 1459 3.12 6.071 5.12 5. 4849 0.52 5.2181 6. 86

. 1251 2.47 4.9874 7.41 4.7665 4.03 4.7158 6. 80
. 4787 14.72 4.3307 1. 48 4.2294 23.19 4. 141 11. 28

. 9873 9.01 3.7206 14. 04 3.5645 2.27 3.5366 ﬂ8€.85
. 3828 WQISINSB. 2516 1.25 3.134 0.81 3. 084BCTUSITI63§6

. 0638 1.34 3.0111 3.51 2.8739 0.79 2.8102 1. 47
L7217 0.20 2. 6432 1.26 2.6007 0.77 W098/ 11893

PCT/ US97/ 16586 -8- As used herein "substan?i ally pure"” refers to Dihydrate
D associated with | ess than about 20% Di hydrate B, preferably |ess than
about 5% Di hydrate B and nmay preferably be | ess than about 2% D hydrate B.
Further, "substantially 5 pure" Di hydaate D wil k/aentain | ess than about
0.5%rel ated substances, wherein "re{gtzeéjegsubstflonoceosd' refers to undesired

8.577 7.96
' 7.4721 1.41
7.125 6.50
6.1459 3.12
6.071 5.12
5.4849 0.52
5.2181 6.86
5.1251 2.47
4.9874 7.41
4.7665 4.03
4.7158 6.80
4.4787 14.72
4.3307 1.48
4.2294 23.19
4.141 11.28
3.9873 9.01
3.7206 14.04
3.5645 2.27
3.5366 4.85
3.3828 3.47
3.2516 1.25
3.1314 0.81
3.0848 0.45
3.0638 1.34
3.0111 3.51
2.8739 0.79
2.8102 1.47
2.7217 0.20
2.6432 1.26

2.6007 0.77



chem cal inmpurities or residual organic solvent. Advantageously, the novel
pol ynorph of the invention will be free fromchem cal solvates, for

i nstance 10 existing as the substantially pure D hydrate D. Pharmaceuti cal
formul ati ons containing D hydrate D should contain |ess than about 20%

D hydr at e Bwvorssnmepr ef erably | ess than about 10% Di hydr at PCE/Gs1/16586 ph.

A anzapi ne has useful central nervous system 15 activity. This activity
has been denonstrated using well - establlshed procedures, for exanple, as
described in the '382 patent. Di hydrate D8 provi ded by the present invention
appears to have the sane profile of receptor activity and has the sane
therapeutic uses as ol dHyajfiese hegsdni beuwbstantialdy purgforphesntto

Therefore, D Byfpatged p Sasls?ﬁ:flléltet:loﬁﬁﬂel%s@aﬁﬂﬂy‘tab‘&ltsQb’?Zﬁmﬁcﬁrﬁ@e B,
schi zophreni form di sorders, psychosis anxi ety states, and funct i’onal

bowel di sor dePESIEFHYLY S D Ghanepbebti e Rimrdrats BeandshaE PERERIADAY (he
actual dose ag@i Déss efresch haioid QQDQEH?BEa@é\ B he ratdiel], OnshBL Bgnt yaated.

o e oI b FIE , a T hebe R Ses 192055001 4780 SR 2

day may be ussdbstamres, mlrb&;eﬂo@ageatednmbmﬂdmsw r&lﬂéf:SCterﬂlnd@éiﬂwgh

di vi ded doses ered For tr at ment. of ntral nervous system
di sorders, gg%lg%nge 0 r%ﬁ% e§bdu ?%ﬁ%ﬁ%ﬁ ;gi. “to 20 ng per day
S suitable. WO 98/]Hd¥Hhtageously, the novel polymorph of the

PCT] USO7] 16588ny it forl WP e N 8208 Alded Y oli\ast | o8y AL L] O

D hydrate D is as Serein resen S anar spaci ng and
/11 repr¥senedishing a3 c%he Saibgtapsiphi g rgyre dyihygrate DI-/ 11 9.4511

100. 00 Pharmaceutical formulations containing Dihydrate D
should contain less than about 20% Dihydrate B, more
preferably less than about 10% Dihydrate B polymorph.

Olanzapine has useful central nervous system

15 activity. This activity has been demonstrated using well-
established procedures, for example, as described in the
‘382 patent. Dihydrate D provided by the present invention
appears to have the same profile of receptor activity and
has the same therapeutic uses as olanzapine described in the

20 ‘382 patent. Therefore, Dihydrate D is useful for the
treatment of schizophrenia, schizophreniform disorders,
psychosis, mild anxiety states, and functional bowel
disorders.

Dihydrate D is effective over a wide dosage range,

25 the actual dose administered being dependent on the
condition being treated. For example, in the treatment of
adult humans, dosages of from about 0.25 to 50 mg,
preferably from 1 to 30 mg, and most preferably 1 to 25 mg
per day may be used. A once a day dosage is normally

30 sufficient, although divided doses may be administered. For
treatment of central nervous system disorders, a dose range
of from 1 to 30 mg, preferably 2.5 to 20 mg per day is
suitable.
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A typical example of an x-ray diffraction pattern
for Dihydrate D is as follows, wherein d represents the
interplanar spacing and I/I, represents the typical relative
intensities:

© d /1,

9.4511 100.00
7.7098 14.23
: 7.4482 22.43
6.9807 5.73
6.5252 5.45
5.7076 4.24
5.5539 1.60
5.223 62.98

4.9803 22.21
4.8908 15.03
4.784 27.81
4.6947 5.15
4.4271 13.00
4.3956 16.63
4.3492 34.43
4.2834 51.38
4.1156 18.32

3.7837 5.30
3.7118 1.56
3.5757 0.71
3.482 9.39

3.3758 24.87
3.3274 13.49

3.2413 5.97
3.187¢% 1.04
3.135 3.18
3.0979 1.43
3.016 1.95
2.9637 0.48
2.907 2.42
2.8256 7.46
2.7914 3.61
2.7317 1.47
2.6732 5.19

2.5863 10.62



-10- The x-ray powder diffraction patterns herein were obtained with a
copper Klerr] of wavelength [err] = 1.541A The interplanar spacings in the
collum marked "d" are in Angstrons. The typical relative intensities are in
the 5 colum marked "1/11". The typical exanple of an x-ray diffraction
pattern forwopenisess stable D hydrate.B pol ynorph is as f&0T&ig971688rei n d
represents the interplanar spacing and I/11 represents the typical relative

intensities: 10 d /11 9.9045 100. 00 6. 9985 0.39 6.763 0.17
6. 4079 0. 13 6.1548 0.85 6.0611 ~10p. 99 5. 8933 0.35 5.6987

0.12 5.4395 1.30 5.1983 0.67 5.0843 0.24 4.9478 0.34 4.7941
6.53 4.696 1.26 4. BEyXx-ray poggeyn diffraction pgtieznysherein vgye4 2657

099 3 8137 PEfUigaPiRR corrgrof i dpyerensinyf 4 PIAA. thed® 3OO

interplanar spacings in the column marked “d” are in
. Angstroms. The typical relative intensities are in the
5 column marked “I/I,”.

The typical example of an x-ray diffraction
pattern for the less stable Dihydrate B polymorph is as
follows, wherein d represents the interplanar spacing and
I/I, represents the typical relative intensities:

10
d I/1,

9.9045 100.00

6.9985 0.39
6.763 0.17
6.4079 0.13
6.1548 0.85
6.0611 0.99
5.8933 0.35
5.6987 0.12
* 5.4395 1.30
5.1983 0.67
5.0843 0.24
4.9478 0.34
4.7941 6.53
4.696 1.26
4.5272 2.65
4.4351 2.18
4.3474 1.85
4.2657 0.49
4,1954 0.69
4.0555 0.42
3.9903 0.89
3.9244 1.52
3.8561 0.99
3.8137 1.44
3.7671 0.92

3.6989 1.78
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3. 6527 0.60 3.5665 0.34 3.4879 1.41 3.3911 0. 27 3.3289

0.20 3. 2316 0.31 3.1982 0.19 3.1393 0.35 3.0824 0.18 2.9899
0.26 2.9484 w‘”?{’ég’ 2.9081 0.29 2.8551 0.37 2.8324 0.49 2.751
0.37 2.7323 : 2.6787 0.23 2.6424 0. 38 2. 5937 PCT/USO/15586A

exanple of an x-ray diffraction pattern .for the anhydrous Form |

typi cal
ngynDrph is as follows, wherein d represents the interplanar spacing and
I/1, represents the 5 typical relative intensities: d /11 10. 2689
100. 00 8.577 7.96 7.4721 1.41 7,125 6. 50 6.1459 3.12
6. 071 5.12 5. 4849 0.52 5.2£88327 6. @G, 1251 2. 47

3.5665 0.34

3.4879 1.41

3.3911 0.27
. 3.3289 0.20

3.2316 0.31

3.1982 0.19

3.1393 0.35

3.0824 0.18

2.9899 0.26

2.9484 0.38

2.9081 0.29

2.8551 0.37

2.8324 0.49

2.751 0.37

2.7323 0.64

2.6787 0.23

2.6424 0.38

2.5937 0.21

A typical example of an X-ray diffraction pattern
-for the anhydrous Form IT polymorph is as follows, wherein d
represents the interplanar spacing and I/I, represents the
5 typical relative intensities:

d | 1/1,

10.2689 100.00
8.577 7.96
7.4721 1.41
7.125 6.50
6.1459 3.12
6.071 5.12
. 5.4849 0.52
5.2181 6.86
5.1251 2.47
4.9874 7.41
4.7665 4.03
4.7158 6.80

4.4787 14.72



4.9874 7.41 4.7665 4.03 4.7158 6.80 4.4787 14. 72 WO

98/ 11893 PCT/ US97/ 16586 -12- 4.3307
1.48 4.2294 23.19 4.141 11.28 3.9873 9.01 3.7206 14. 04

3. 5645 2.27 3.5366 4.85 3.3828 3.47 3.2516 1.25 3.134
0. 81 3.084%098/118%3. 45 3. 0638 1.34 3.0111 3. 51 2prétrBSHesse 0. 79
2.8102 1.47 2.7217 0.20 2.6432 1.26 2.6007 0.77 As used
herein, the term"mammal" shall refer to_the Mammualia cl ass of higher
vertebrates. The term "manmal " includes 280t is not linited to, a hunan.

The term5 "treating" as used herein includes prophylaxis of the naned
condition or anelioration or elinm$a3%n of tthd8condition once it has been
establ i shed. The conpounds and protesds of 2agpresent invention are
useful for preparing conpounds havingsi0 begnrebigci al central nervous system .
activity. Certain conpounds and |ons Qﬂ%ﬁln the scope of this
i nvention are preferred. The fO||OMAn% condi t1°0 I nvention

3.5645 2.2
3.5366 4.85
: 3.3828 3.47
3.2516 1.25
3.134 0.81
3.0848 0.45
3.0638 1.34
3.0111 3.51
2.8739 0.79
2.8102 1.47
2.7217 0.20
2.6432 1.26
2.6007 0.77

As used herein, the term “mammal” shall refer to
the Mammalia class of higher vertebrates. The term “mammal”
includes, but is not limited to, a human. The term

5 “treating” as used herein includes prophylaxis of the named
condition or amelioration or elimination of the condition
once it has been established.

The compounds and processes of the present
invention are useful for preparing compounds having

10 beneficial central nervous system activity. Certain
compounds and conditions within the scope of this invention
are preferred. The following conditions, invention
embodiments, and compound characteristics listed in tabular
form may be independently combined to produce a variety of

15 preferred compounds and process conditions. The following
list of embodiments of this invention is not intended to
limit the scope of this invention in any way.



enbodi nents, and conpound characteristics listed in tabular form may be

i ndependently conbined to produce a variety of 15 preferred conpounds and
process conditions. The following Iist of enbodinents of this invention is
not intended to limt the scope of this invention in any way WO

98/ 11893 WO 98/11893 PCT/ US97/ lm”'l‘i?“ Sone
preferred characteristics of this invention include the following: A A
conmpound whi ch is the D hydrate D pol ynorp H of

2-met hyl - 4- (4- met hyl - 1- pi perazinyl )-104 t Peno[z 3- b][l 5] benzodi azepi ne
(D hydrate D pol ynor ph); B& A conmpound which is, the substantially pure

Di hydrate D pol ynor ph; e preferredc):hgﬁagaggbﬁglg%ﬁfz 160 PYRREFR i on

cont ai ni ng Di hy_(&bahaeDthQ)fﬂI@,hl . fornmulati on containing substantially
pure Di hydrate D which is package in a blister packaged under hum d
conditions; 15 E) A consistently stable pharmaceutically el egant
aqueous fornul ati on cont®] A egmpohatawhict |35 [oinee DDhidate eD yo Fymorph

Substantial by pure D hydratg ed . .n.a,u d f r 20
G Subst ant |5ally pure Di hy%r ?h%tﬁgifor%ﬁgetee lf (%r B&g gégﬂ’zsoﬁudtﬁ on; H)
Substantially pure Di hydr at&ibnp$2u3eh] fbrSItheemoangzapcoadmﬂwdmee@t ed

fromthe group consisting %fo ?ﬁB]?ERPOSI s, schizophrenia, a 25
sthi zophreni f orm di sor der, X1 et y, .and acute mani a, Ii An aqueous
suspensi on formul ati on c%hﬁapﬁmﬁgumﬂh\ym%h dthe substentialhymumeent

wherein such formul ation i pisydrabtenf o1y @dl;i on.
10 C) An agueous suspension formulation containing
Dihydrate D;

D) A tablet formulation containing substantially
pure Dihydrate D which is packaged in a blister
packaged under humid conditions;

15 E) A consistently stable pharmaceutically elegant
aqueous formulation containing substantially
pure Dihydrate D;

F) Substantially pure Dihydrate D is formulated in
a unit dosage form;

20 G) Substantially pure Dihydrate D is formulated
for rapid dissolution;

H) Substantially pure Dihydrate D is used for
treating a condition selected from the group
consisting of a psychosis, schizophrenia, a

25 schizophreniform disorder, mild anxiety, and
acute mania;

I) An aqueous suspension formulation containing
Dihydrate D as an active ingredient wherein
such formulation is suitable for injection.

30 J) A tablet formulation containing substantially
pure Dihydrate D which is package in an air
resistant package.



30 J) Atablet fornulation containing substantially pure

D hydrate D which is package in an air resistant package. WO 98/11893
PCT/ US97/ 16586 -14- Depending on the method of administration, the
conpositions for the treatnment of central nervous system conditions may be
formul at ed wo ohafdbet S, capsul es, gel or suspension for tr RETESPTREE6
delivery, suspensions or elixirs 5 for oral use or suppositories. |If such
formulation is a tablet or capsule, then such formulation is nost

pref erably packaged under hum d condi ti ond43and sealed in an air I nper meabl e
sachet or blister pack. Preferably, the conpositions are fornmulated in a
unit dosage form each Depentbinuorcdieamsithgds ebmadnis stFatdonmythépre
usual Iy 1 to 3008508 hhessetine driifenenbe Yberral sisvhausedysebrase
formulation is absite , the unit dosage formnmay contain fromO0.25 to 200
mg of the actiopadifipagiBay be %ﬂréwfargt@ﬂl p8r FAPARTON PPIHES nF&LtPHn is an
agueous suspews%@nléoncwprmm&m%a e 1198y, OsuspdrbidMsToroblagitye
ingredi ent together with a pharnmaceutically ceptabl e carri.er therefor.
The startifig f®XePratsupg o rﬁP&R@i&ﬁﬂ?Heﬁven?%oﬁ At PENREIRPd LS a
variety of praggdetesrwehpslOMtHeh Huch fosaudat bomli immosgkipirlefenabhe art.
The material to bhe enployed as starting.materigls.l 0 s of this

i hventi on canﬁﬁgﬁﬁqggngéeﬁyh?%k d%%Llgfoﬁfogéguggé?%%gﬁ}ngg%%akrabarti in
U.S. Patent Namgera2@bl82s4tBéR)or Hekister peckpor Bretergblwf &hénce in its
entirety. 25 f g T j dsS_p r Si stirring
of technical oqog}??gﬁitrlig?s\/\g?%%%I@I%a&pé?é’garaegﬁgg ggss%el gfgjﬁgyleérégpar ation
1, under aQuecigsagendentahsinghirenertn2hadeedd BEndrerDSUaldferts tPo3%n

aqueous sol vent, WRiChnaBYcbevei iNPfedBlf. OWhanse! ¥e@staifed Ued ca@pri si ng

wat er and an SdL organi c solvent which is sufficient%g wat er niiprIe to
formulation is desired, the unit dosage rm may contain

from 0.25 to 200 mg of the active ingredient. A preferred
formulation of the invention is an aqueous suspension

15 comprising 0.25 to 75 mg or 1 to 30 mg of active ingredient
together with a pharmaceutically acceptable carrier
therefor.

The starting materials for the present invention
can be prepared by a variety of procedures well known to

20 those of ordinary skill in the art. The material to be
employed as starting materials in the process of this
invention can be prepared by the general procedure taught by
Chakrabarti in U.S. Patent Na. 5,229,382 (‘382), herein
incorporated by reference in its entirety. ’

25 The Dihydrate D is prepared by extensive stirring
of technical olanzapine, which may be prepared as described
by Preparation 1, under aqueous conditions. The term
“aqueous conditions” refers to an aqueous solvent which may
be either water or a solvent mixture comprising water and an

30 organic solvent which is sufficiently water miscible to
allow the required stoichiometric quantity of water to be
present in the solvent mixture. If a solvent mixture is
utilized, then the organic solvent must be removed, leaving

behind the water, and/or replaced with water. The term



al l ow t he required stoichionmetric quantity of water to be present in the
solvent m xture. If a solvent mxture is utilized, then the organic sol vent
must be renoved, |eaving behind the water, and/or replaced with water. The

term WD 98/ 11893 PF@G&% 7/ 16586
-15- "ext enYQWHEI3 (| ng" shall be from about one (1) hour Bsix (6)
days; however, the artisan will appreciate that the tine wll vary with the

reaction conditions such as tenperature, pressure, and solvent. It maybe
preferred to 5 stir for at |east about four (4) hours. It is preferred that

t he aqueous copditions incl.ude ap 0 ol ven weve I.s.to be
noted that to f?ﬁ?ﬁﬁﬁﬂ?ﬁnﬁ&bﬁrtpgrd%ﬂ%* #ﬁh%IBFhé ORF Y {%ngqgfhgfphs

nor e exten5|veabduUW31mg(@ndﬁaysagm¢waver}|theraqunsed wil kfapratsoiate excess
of 42 10 hour e y. f S { , ting
agent may be a%‘ egm'{ 1efea£]v§g%ugé%q'f ure % g@égg%ﬂ %na:#%rér}r%{ |58%h\cl)\§g
stabl e Di hydramimnhraDUHydrareSEnn@y andzaqu&nted ok thhgiREHﬁﬁ}n@dhép
standard tech gﬂ$ i.gh S | Y, av leyat i on of
t he Di hydr g_x,tcen% ﬁfeo\Mgg% g??%n% ﬁit?hféurllea(gm gﬁu%rg bfe)’£ SLD%FE{ ore U}Sil ng
x-ray powder difa% ddi musﬁaswmi%m clode ﬁBm’lW%Quﬁ salvendki | | ed

artisan. SevermbyusSHa!) @Chai gyese @E@t&?ﬁﬁ{a'tbQQ ESfﬁV‘?o?ﬁmrph D, rather
Compound charact eri zati on et hods 1 ncl ude, exa

ray powder
pattern anal ystRan t%@&ygﬁﬁ‘?ll@]a\ﬁ%%ss (“‘P@\)e H‘?‘F‘T’e‘f‘-’er%ilé]n?@anm ng
calorinmetery (df)or tagtutamiebﬁl £s arédny e, f @lte\t/ét&blyaml dksddd JiVMR2anal ysi s
for sol vent c nt ent Accord |¥ har maceut al
conposi t < TR eDPRS GPERRLY, (heReemeo Bt 20, BOFERy - Btk with a
phar maceut i caquttamgeptg&hltemagrbe exdded/ Hee t|h|ee|aquedus |mixakiendg.ot Ispeed
conposi tions gf téH%'fS%&%E&BH §eveltdondle peRDALIKESpT Or the preparation

of pharnaceuti

Dihydrate D may be air dried or dried using other
standard techniques which are sufficiently mild to aveoid -

15 desolvation of the Dihydrate D.

The completion of the reaction may be monitored
using x-ray powder diffraction and other such methods
familiar to the skilled artisan. Several such techniques
are described below.

20 Compound characterization methods include, for
example, x-ray powder pattern analysis, thermogravimetric
analysis (TGA), differential scanning calorimetery (DSC},
titrametric analysis for water, and H'-NMR analysis for
solvent content.

25 Accordingly, pharmaceutical compositions
comprising Dihydrate D, as active ingredient associated with
a pharmaceutically acceptable carrier may be prepared. In
making the compositions of the invention conventional
techniques for the preparation of pharmaceutical

30 compositions can be used. For example, the active
ingredient can usually be mixed with a carrier, or diluted
by a carrier, or enclosed within a carrier which may be in
the form of a capsule, sachet, paper or other container.
When the carrier serves as a diluent, it may be solid, semi~



30 conpositions can be used. For exanple, the active ingredient can
usually be mxed with a carrier, or diluted by a carrier, or enclosed

Wi thin a carrier which may be in the formof a capsule, sachet, paper or

ot her container. Wien the carrier serves as a diluent, it nay be solid,

sem - WOVOISN1B39 3 PCTISZW1658%07/ 16586
-16- solid or liquid material which acts as a vehicle, excipient or nedium
for the active ingredient. The active ingredient can be absorbed in a
granul ar solid container, for exanple, i nt & sachet. Some exanpl es of
suitable carriers are 5 Iactose dextrose, sucrose, sorbitol, mannjtol,
starches, gunsetidier kiduidimasessdphavbich|aptmiass a VERGSEANt PRCHRIGRY n,

syrup; net hylofe&lwm&eﬁoﬁwl t@(}d Eﬁepaaiexwdr%é Q@'ﬂl@étﬁmgf@di‘ent
magneS| um stearate or mneral oil. he CO OSICSJI ons t he_i nventi on nmay,

i f desired, bE3R0PEARIAERSS %o aagrPBub?B Lﬁ‘%’l?al§ﬁ§t af B "R ay ed

rel ease of thgnagtsachétngr sdtmnlexahmpes adifr bt atsllg mrtrmetbeapat i ent. For
exanple, o

, e gui ck rel ease fornmulation is de S ent Nos.
T 508, 502 BnaTabote s el Rt SR En, 4B St BRERAREa, bR,
It is typicalbympaeaeﬂaﬁxtaﬂumunsphbsphanujaalgnnahas,uaeagacpnahnaceuticaIIy
acceptable flavor] a or f ag S| uding
nat ural and s?ﬁ?ﬁgggt %ﬁ%&ﬁrfﬁ%gggen giggé hgaﬁgngTi&E gﬁégg#avor
enhanci ng agehydrosydienapaties todoer saghepiwe ustearBtFOoreniperel z2a¥)., 20
preser val | vessauChofSodFi{bls R ARENindEALYn AREADAT dpdicarbipal i ons

t hereof are further €ﬁ¢ erred. Another preferre nbodi nent _of this
i nventi onl®s fAEmpbrERA 9 GF &t F5AYidesarickd $9§Q§¥99dP8FeﬁF aped

4,758, 598, hergiBak8COHf PHARSE iR HAGREEDERL | ArtdiS RitinietYat26n to the
A partlcularlé greferred met hod for treating a'%%ﬁ#ﬁft sufferlﬂgsfron1or

suscepti bl e tB251BRYch ??:Q§ﬁmmlFVoﬁn€oﬁﬁFps%%l eS8, FREMY
oral suspensi aasépibbd ain @5 .cEFYenti RgsD hysimmm:Daricamzapnnelandnereby

incorporated by reference.

15 It is typically preferred that such formulation
includes a pharmaceutically acceptable flavoring agent or
combinations of such agents, including natural and synthetic
flavoring agents such as ASPARTANE® and flavor enhancing
agents, such as the. commercial product VELTOL® (Pfizer);

20 preservatives such as methyl paraben, propyl paraben and
combinations thereof are further preferred.

Another preferred embodiment of this invention is
the formulation methods described in U.S. Patent No.
4,758,598, herein incorporated by reference in its entirety.

25 A particularly preferred method for treating a
subject suffering from or susceptible to a psychotic
condition comprises administering an aqueous oral suspension
formulation comprising Dihydrate D olanzapine and
pharmaceutically acceptable carriers and/or excipients.

30 The following examples are provided for purposes
of illustration and are not to be construed as limiting the

scope of the claimed invention.



bharnaceutically acceptabl e carriers and/or excipients. 30 The

foll ow ng exanpl es are provided for purposes of illustration and are not to
be construed as limting the scope of the clained invention. W98/ 11893
PCT/ US97/ 16586 -17- Preparation 1 Technical G ade O anzapi ne Ierr!
| nt er medi at WO 98/11893 In a suitable three neck flas (i W ng
was added: D nethyl sul foxide (analytical): 6 volunes Internediate 1

75 g N-Methyl pi perazine (reagent) : 6 equivalents 10 Internediate 1
can be prepared using methods know to the I1led artisan. For exanple, the
preparation of the Internmediate 1 is _taught in the '382 patent. A
sub-surface nitrogen sparge |ine was E 2 )ve the 15 ammoni a forned

during the reaction. The reactreeAnyes] hepid®s dianka@liaer ] C and nai nt ai ned
at that tenperature throughout the duration of the reaction. The reactions

were followed by HPLC until < 5% of the internmediate 1 was |eft unreacted.
After the reaction was conplete, the mxture was all t 0 cool slowy
to 20[err] C (about 2 hours). reg¥t, on m xture s themmtgansferred to
an appropriate three neck round byttem flask and wate th. y/To this

solution with agitation was ad C S reagent t hanol and the
reaction was stirred at 20[err] C\for ¢wﬁutes. re vat unes of water
ver e added sl owy over about 30 Hi The reaction slurry s cooled to
zero to 5[err]C and stirred MO 93 A

PCT/ US97/ 16586 H
Intermediate 1
5 In a suitable three neck flask the following was
added: _
Dimethylsulfoxide (analytical): 6 volumes
Intermediate 1 : 75 ¢
N-Methylpiperazine (reagent} : 6 equivalents

10 Intermediate 1 can be prepared using methods know to the
skilled artisan. For example, the preparation of the
Intermediate 1 is taught in the ‘382 patent.

A sub-surface nitrogen sparge line was added to remove the

15 ammonia formed during the reaction. The reaction was heated
to 120°C and maintained at that temperature throughout the
duration of the reaction. The reactions were followed by
HPLC until < 5% of the intermediate 1 was left unreacted.
After the reaction was complete, the mixture was allowed to

20 cool slowly to 20°C {(about 2 hours). The reaction mixture
was then transferred to an appropriate three neck round
bottom flask and water bath. To this solution with
agitation was added 10 volumes reagent grade methanol and
the reaction was stirred at 20°C for 30 minutes. Three

25 volumes of water were added slowly over about 30 minutes.

The reaction slurry was cooled to zero to 5°C and stirred



-18- for 30 mnutes. The product was filtered and the wet cake was washed
wi.th chilled nethanol. The wet cake was dried in vacuo at 45[err]C

overni ght. The product was identified as technical ol anzapine. Yield:

76. 7% Potency: 98.1% Exanple 1 Di hydrate D 10 A 100 g sanpl e of technical
grade ol anzX®Mi18Bee Preparation 1) was suspended in wat ePCY/E80/1688%. The
m xture was stirred at about 25[err]C for about 5 days. The product was

i sol ated using vacuum filtration. The product was 15 identified as

Di hydrate D ol anzapi ne using x-ray powderl&malysis. Yield: 100 g. TGA nass
| oss was 10. 2% anple 2 20 A sanpl e of gelatin powder (1 Q)

is adm xed W tq?rrrélot BdBitean (Bhe)prqsiicit wasafidtered and dhssaet2cgkeand

ASPARTANE (1 @as Waghel! RdtMagR11ed dednbe .t NSrE Mitr&ked ﬁ@ouhl-ﬁolﬁft
total volume. The mixture is stirred and heated to about 60[err] C

m xt ure shoul Yas&chast 4§ Gmvernights afpeapsoducthevas Gldeartlﬁmema&)n The

mxture is ccxgéainlgaqbgygn é &]C. Blister nolds are prepared by rinsing
with a solution of lecithein out 10% in about 190 proof grain al cohol.

The nol ds So prepared are dried at roomtenperature. An aliquot of the

cool ed m xtur eriie3dadded., 49; 3090% comggargnment of the nold. The nol d
containing the mxture is cooled to a tenperature of about -10[err]C or

| ower for about 40 minutes. The nold containing the m xture is renoved from
the < -10[err] C environment and about QQE@QH WO 98/ 11893

PCT/ US97/ 16586 -19- anhydrous ol anzapi ne added to the surface of each
tablet within the nold. The nmold shouP#? Y@ﬁﬁﬁ?l%wotected from thawi ng. The
nol d cont abning the m xture and ol anzapine is

A 100 g sample of technical grade olanzapine (see
Preparation 1) was suspended in water (500 mL). The mixture
was stirred at about 25°C for about 5 days. The product was
isolated using vacuum filtration. The product was
15 identified és Dihydrate D olanzapine using x-ray powder
analysis. Yield: 100 g. TGA mass loss was 10.2%.

Example 2

20 A sample of gelatin powder (1 g) is admixed with
maltodextran (2 g), gelatin A (0.5 g); sucrose (2 g) and
ASPARTANE® (1 g). Distilled water is added to the mixture
to about 100 mL total volume. The mixture is stirred and
heated to about 60°C. The mixture should be heated until it

25 appears to be a clear solution. The mixture is cooled to
about 37°C. Blister molds are prepared by rinsing with a
solution of lecithein (about 10%) in about 190 proof grain
alcohol. The molds so prepared are dried at room
temperature. An aliquot of the cooled mixture is added to

30 each compartment of the mold. The mold containing the
mixture is cooled to a temperature of about -10°C or lower
for about 40 minutes. The mold containing the mixture is

removed from the < =10°C environment and about 20 mg of



again cooled to about -10[err]C for about 40 mnutes. 5 The
nold is renoved fromthe cool ed about -10[err] C environnment and an
addttional aliquot of the gelatin based m xture (to which no ol anzapi ne has
been added) is added to the surface of each conpartnent of _the nold
prepared as We8¥MB¥ed supra. The nold is again cool ed to aB&HUSYHERE, | C 10
for about 40 m nutes. The tablets are renoved fromthe nold to a nesh

pl astic bag. The bag and its contents arQ_Q£jnetically sealed in a

cont ai ner of anhydrous ethyl al cohol and e nt ai ned at a t emperature of

-20[err]C. The tablets are 15 pmintain [n t her net i cal seal.ed .b
Lot et ab) Spavaras. S1SRERBIDE (ba ARaEdS Hhe SUREAPE. P e tant IEL
until no odor witlimethecwioddnceThé mdbIdhsHowdah remadat pedbtdcbed tfont abl et s.
The. formul ati op, i.S..studied | X Iy t ' s .to
assure that sug%%‘z’hrﬁ'al I@epﬁggggﬁof)?%%%% ?ﬂs}g‘%pgge%gg g%%q,% is

Suspensi ons eagfaOrdil¥d@oSabgudf - 18 Eeteaboperd® mimgse are as
follows: 25 Per 5 m of suspension D hydrate D

5 mg Sodi urk car boxymet hyihecsplLd| bgeremoved from thg ggobpdupbout -10°C
1.25 m Benzoi g @LichtUein@Nan additional aliquo& Sg-ég?géefgé%ﬂ”based

.v. Col or .
g.s. to 5 m mixtnow 1itgoyhich no olanzapine has been added) is added to

PCT/ US97/ 16586¢h& Gsurhiemod eaBRNEomSaPasatd Jiht8d0RodaNoregarde st U. S.

sieve and m xed with the sodi um carboxynet hyl cel |l ul ose and syrup to forma
smoot h paste. degcwmidietbiseiodéi-d The mold is again cooled to about -10°C

10 for about 40 minutes. .

The tablets are removed from the mold to a mesh
plastic bag. The bag and its contents are hermetically -
sealed in a container of anhydrous ethyl alcohol and
maintained at a temperature of -20°C. The tablets are

15 maintained in the hermetically sealed bag until the tablets
are completely dehydrated. The dehydration continues until
no odor or other evidence of alcochol can be detected on the
tablets. The formulation is studied using x-ray powder
diffraction techniqueé to assure that substantially pure

20 'Dihydrate D is present. |

Example 3

Suspensions each containing 5'mg of medicament per

5 ml dose are as follows:

25
Per 5 ml of
suspension
Dihydrate D 5 mg
Sodium carboxymethyl cellulose 50 mg
) Syrup 1.25 ml
Benzoic acid solution 0.10 ml
. Flavor g.v.
Color q.v.

Water g.s. to 5 ml



solution, flavor and color is diluted with sone of the water 5 and added to
the past with stirring. Sufficient water is then added to produce the

requi red vol une. Exanple 4 10 Suspensi ons each contai ning 20 ngy
of medi cament per 5 ml dose are as follows: Per 5 ml of suspension

Di hydr at e DWO98/11893 20 nmg Sodi um car BOwYsI1asss

cel | ul ose 50 ng Syrup 1.25
m Benzoic acid solution 0.10 m Fl avor

g.v. Col or =20-  q.v. water

g.s. to 5 nl The medicanent is passed through a No. 45 nmesh 15 U. S. sieve
and nmixed with the sodi FhecBegbggnentyisadafess shaauoye e+ AT e@sha snoot h

paste. The benzod ¢ Hidvd 2@kURER 0 t of
t he water and adgied to the pastgdv&%ﬁgﬁ%%ﬁﬁ% Eﬁlﬁ%?%ﬁrﬁlﬁ\%&%&rul}ﬁsﬁtgﬁgn

added to prod tHEF YR fegmy 8| FReoth paste.” oTaenBenzoic maddirate D
ol anzapi ne polsldm.ttt:hlbrha\ﬂlfago& bu@i 6@10% is?l)ﬁzﬁfﬁ\&‘éar withf saed i it WakBras

Tabl o 11 bl 2 Fules e Paolast il Wil shastiid arer’ss "

then added to produce the requlred volume.

Example 4

10 Suspensions each containing 20 mg of medicament
per 5 ml dose are as follows:

Per 5 ml of

suspension
Dihydrate D 20 mg
Sodium carboxymethyl cellulose 50 mg
Syrup 1.25 ml
Benzoic acid solution : 0.10 ml
Flavor aq.v.
Color q.v.
Water g.s. to 5 ml

The medicament is passed through a No. 45 mesh
15 U.S. sieve and mixed with the sodium carboxymethylcellulose
and syrup to form a smooth paste. The benzoic acid
solution, flavor and color is diluted with some of the water
and added to the paste with stirring. Sufficient water is
then added to produce the required volume.



.5 5539 5. 223 4.9803 4. 8908 784 4. 6947 4 4271 4.3956 4.3492 4.2834 4.1156
3.7837 3.7118 3.5757 3. 48A”mngmn' 2413 3.1879 3.135 3.0979 3.016
'2.9637 2.907 2.8256 2.791 ’ 5863 WO 98/ 11893

PCT/ US97/ 16586 -22- 2. Di Hydrtat & Eﬁp ynorph as claimed in Caim1
further chaW88a3%3ed by substantlally the foll owi ng x-r ayPERURPEM6586
diffraction pattern wherein d represents the interplanar spacing and I/1,

represents the typical relative —21=

Clainms

1. Dihydrate D olanzapine polymorph having a
typical x-ray powder diffraction pattern as represented by
B 5 the following interplanar spacings (d) as set forth in Table

1:

Table 1
d
9.4511
7.7098
7.4482
6.9807
6.5252
5.7076
5.5539
5.223
4.9803
4.8908
4.784
4.6947
4.4271
4.3956
4.,3492
4.2834
4.1156
3.7837
3.7118
3.53757
3.482
3.3758
3.3274
3.2413
3.1879
3.135
3.0979
3.016
2.9637

’ 2.907
2.8256
2.7814
2.7317
2.6732
2.5863



5 intensities: ©1/1, 9.4511  100.00 7.7098 14.23 7. 4482 22.43

6. 9807 5.73 6 SZSZUImum,mI,ﬁuﬂ& 4.24 5.5539 1.60 5.223
62-98 4.9803 22.21 . 784 27.81 4.6947 5.15

4.4271 13. 00 4. 3956 “16.563"4. 8492 34.43 4.2834 51.38 4.1156

18. 32 3. 78370981188 30 3.7118 1.56 3.5757 0.71 3. 4%@TUsv1688639
3. 3758 24.87 3.3274 13. 49 3.2413 5.97 3.1879 1.04 3.135

3.18 3.0979 1.43 3.016 1.95 2.9637 0.48 2.907 2.42 2.8256
7.46 2.7914 3.61 23 -22~

2. A Dihydrate D polymorph as claimed in Claim 1
further characterized by substantially the following x-ray
powder diffraction pattern wherein d represents the
interplanar spacing and 1/I, represents the typical relative

5 intensities:

- d I/1,
9.4511  100.00
7.7098 14.23
7.4482 22.43

6.9807 5.73
6.5252 5.45
5.7076 4.24
5.5539 i.60
5.223 62.98

4.9803 22.21
4.8908 15.03
4,784 27.81
4.6947 5.15
4.4271 13.00
4.3956 16.63
"4.3492 34.43
4.2834 51.38
4.1156 18.32

3.7837 5.30
3.7118 1.56
3.5757 0.71
3.482 _  9.39

3.3758 24.87
3.3274 13.49

3.2413 5.97
3.1879 1.04
3.135 3.18
3.0979 1.43
3.016 1.95
2.9637 0.48
2.907 2.42
2.B256 7.46

2.7914 3.61



2. 7317 1.47 2.6732 J’"’"ﬁmmﬂlmm 10. 62 5 3. Di hydrate D of
Cains 1, 2, 22 or 23 wherdi ‘ Dis substantially pure. 4.
Dihydrate D of aim2 wherein®substan{ialy pure" refers to 10 | ess
t han 2@6[1hyd%@§§mﬁm§herein Di hydrate B has a typical x-ray powder
diffraction patter s represented by the follow ng interpl arerussnagispos
/11 9.9045 100. 00 6.9985

(d) as set forth in Table 2: Table 2 d

0.39 6.763 0.17 6.4079 0.13 6.%2£§ 0.85 20

6.0611 0.99 5.8933 0.35 5.698 0.12 5.4395 1. 30
5.1983 - 0.67 5.0843 0.24 %g 4.9478

0.34 4.7941 6.53 4.696 12263475272 1-47 2 65 4. 4351 2.18
4.3474 1.85 30 2.67324, 265Y.19 0.49 4 1954

0.69 4.0555 0.42 24 3.9903 2.58630. 896, 62

3.9244 1.52

3. Dihydrate D of Claim 1 wherein the Dihydrate

-

D is substantially pure.

5 4. Dihydrate D of Claim 2 wherein the Dihydrate
D is substantially pure.

5. Dihydrate D of Claim 2 wherein “substantially
pure” refers to less than2% Dihydrate B wherein Dihydrate B
10 has a typical X-ray powder diffraction pattern as
represented by the following interplanar spacings (d) as set .
forth in Table 2:

Table 2
d 1/1,

9.9045 100.00
6.9985 0.39
6.763 0.17
6.4079 0.13
6.1548 0.85
6.0611 0.99
5.8933 0.35
5.6987 0.12
5.4395 1.30
5.1983 0.67
5.0843 0.24
4,9478 0.34
4.7941 6.53
. 4.696 1.26
4.5272 2.65
4.4351 2.18
4.3474 1.85
4.2657 0.49
4.1954 0.69
4.0555 0.42
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3.8561 0.99 3.81 671 0.92 3.6989 1.78

3. 6527 0.60 10 ﬁllllllmlﬂllillml@ll 3 5665 0.34 3.4879
1.41 3.3911 0. 27 38.3289 16 0.31 3.1982

0.19 15 ' 3. 1393 0.35 3. 0825 0. 18

2. 9899 WO 95/i48932. 9484 0. 38 2.9081 0. 29 2. 8pbtus9nesss0. 37 20
2.8324 0.49 2.751 0.37 2.7323 0.64 2.6787 0.23
2.6424 0. 38 2.5937 0.21 25 5. A pharnmaceutical fornmnulation
conprising as an active ingredient a comgdund of Clains 1, 2, 3, 4, 22 or
23 associated with one or nore 30 pharmaceutically acceptable carriers,
di luents, or excipients therefor. 3£.9903 A fonBBati on of Claimb5 wherein
the formulation is an aqueous suspengisan. 12527 A formul ati on of
Caimb5 wherein the formulation is;. blet Use of an effective
amount of conpound of Clains 1, 2, éﬁ% ﬂ 3 for t he manufacture of a
nmedi canent for treating a psychotlc ditio a mammal . 9. Use

of an effective amunt of conpound -Of 7@Ia|n301922 3, 4, 22

3.6989 1.78
3.6527 0.60
3.5665 0.34
3.4879 1.41
3.3911 0.27
3.3289 0.20
3.2316 0.31
3.1982 0.19
3.1393 0.35
3.0824 0.18
2.9899 0.26
2.9484 0.38
2.9081 0.29
2.8551 0.37
2.8324 0.49
2.751 0.37
2.7323 0.64
2.6787 0.23
2.6424 0.38
2.5937 0.21

6. Dihydrate D of Claim 1 wherein Dihydrate D is
a stable crystalline pharmaceutically elegant polymorph.

5 7. Dihydrate D of Claim 2 wherein dihydrate D is
a stable crystalline pharmaceutically elegant polymorph.

8. A pharmaceutical formulation comprising as an
active ingredient a compound of Claim 1 associated with one
10 or more pharmaceutically acceptable carriers, diluents, or

excipients therefor.
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or 23 for the nanufacturjunmmy ' for treating a condition sel ected
fromthe group consistin uww lﬂﬁiﬂ ‘zophrenia, schi zophreni f orm
di sorder, 10 a functional ‘bowel*® disorder, and psychosis in a manmal . 10.

A process for preparing crystalline ol anzapi ne di hydrate D conpri sing
stirring tecWN@o¥y89Yrade ol anzapi ne in an aqueous sol vent FCIHSEBSSR6 one

hour to about six days until dihydrate Dis fornmed. 15 11. The process of
Cl aim 10 wherein the ol anzapine is stirredfor at |east 12 hours. 12. The
process of Claim 11l wherein the olanzapin€™s stirred for at 20 | east 24

hours. _13. The procesg of Claim12 erein the ol apzapine is stirred for
about § days. 28 5. 1§ Phamieen'oeads ToPmBLatHon FARRRS RS A an

sol Jvegt i nﬁl ucta&:stdd i&é/\ﬂh@kﬁgiaﬁené-%dxﬁpound'rhlﬁ mﬁegsa a8séd v tad Qiwhi ﬁhe

i ncl udes the additional step of: ing t i.hydrate D usjing a.technique
SUTTicrontly i3 B8 BUGTHSHESDI 95116 FespPtabla) CRRELa by diLiE TS 167

A anzapi ne di pdrigtienBshabiengfan. X-ray powder diffraction pattern wth the
foll owi ng ienterpl anar spacings (d) in Angstrons: 9.45, 7.45, 5.22, 4.40,

4.35 & 4. 28. 26 17. A anzapi ne di hydrate D having an X-ray powder
diffraction pattern witRAOtheAf idrmwiatiomiodr Glanmr 8spaereigs thd) in

Angstrons: 9. 4B l1h: o 45, af SuedudGusbel@iod, 40, 4.35, 4.28 & 3.38.

11. A formulation of Claim B8 wherein the
10 formulation is a tablet.

12. A pharmaceutical formulation comprising as an
active ingredient a compound of Claim 3 associated with on
or more pharmaceutically acceptable carriers, diluents, or

15 excipients therefor.

13. A formulation of Claim 12 wherein the

formulation is an aqueous suspension.

20 14. A method for treating a psychotic condition
in a mammal comprising administering an effective amount of

a compound of Claim 1.

15. A method for treating a condition selected
25 from the group consisting of anxiety, schizophrenia,
schizophreniform disorder, a functional bowel disorder, and
psychosis in a mammal comprising administering an effective
amount of a compound of Claim 1.
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