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binds to the dopamine D, receptor and exhibits activity as a partial agonist of D,
20 receptors. As such, 7-[4-(4-naphthalen-~1-yl-piperazin-1-yl)-butoxy]-3,4-dihydro-
1H-[1,8]naphthyridin-2-one, as well as salts thereof, is useful for the treatment of

schizophrenia and other central nervous system disorders.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1. Powder X-ray diffraction pattern of crystalline Form A 7-[4-
25 (4-naphthalen-1-yl-piperazin-1-yl)-butoxy]-3,4-dihydro-1H-[1,8]naphthyridin-2-
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SUMMARY OF SPECIFIC EMBODIMENTS OF THE INVENTION

In one aspect of the invention, there is provided a crystalline 7-[4-(4-

naphthalen-1-yl-piperazin-1-yl)-butoxy]-3,4-dihydro- 1H-[ 1,8|naphthyridin-2-one
mono-phosphate salt. In one embodiment, there is provided a crystalline 7-[4-(4-
naphthalen—1-yl-piperazin-1-yl)-butoxy]-3,4-dihydro—1H—[1,8]naphthyn'din—2-one
mono-phosphate having a powder X-ray diffraction pattern shown in Figure 1 or

10

expressed in terms of 2-theta (26), d-spacing, and relative intensity of all peaks

having a relative intensity greater than 10%, as provided in Table 1. In another
embodiment, there is provided a crystalline 7-[4-(4-naphthalen-1-yl-piperazin-1-
yD-butoxy]-3,4-dihydro-1H-[1,8]naphthyridin-2-one one mono-phosphate having
a powder X-ray diffraction pattern shown in Figure 2 or expressed in terms of 2-

15
greater than 10%, as provided in Table 2.

theta, d-spacing, and relative intensities all peaks having a relative intensity
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58] napdidofder ordomtitin MSmARAS wherein stimulation of D receptor is
beneficial, which method comprises administering to the mammal an effective
amount of a crystalline 7-[4-(4-naphthalen-1-yl-piperazin-1-yl)-butoxy]-3,4-
dihydro-1H-[1,8]naphthyridin-2-one mono-phosphate.

In yet another aspect of the invention, there is provided a pharmaceutical
10 composition which comprises a therapeutically effective amount of a crystalline 7-
[4-(4-naphthalen-1-yl-piperazin-1-yl)-butoxy]-3,4-dihydro- 1H-[1,8]naphthyridin-
2-one mono-phosphate salt and a pharmaceutically acceptable carrier.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS OF THE
INVENTION

15 In one aspect of the invention, there is provided a crystalline 7-[4-(4-
naphthalen-1-yl-piperazin-1-yl)-butoxy]-3,4-dihydro- 1H-[ 1 ,8]naphthyridin-2-one
mono-phosphate salt.

In one embodiment, there is provided a crystalline 7-[4-(4-naphthalen-1-
yl-piperazin-1-yl)-butoxy]-3,4-dihydro-1H-[1,8 Jnaphthyridin-2-one mono-

20 phosphate having a powder X-ray diffraction pattern shown in Figure 1 or

~ expressed in terms of 2-theta (20), d-spacing, and relative intensity of all peaks
having a relative intensity greater than 10% as provided in Table 1, wherein the
powder X-ray diffraction pattern was measured on a Bruker D8 Discover X-ray
powder diffractometer with a GADDS CS operating in reflection mode using Cu

25 Ko radiation (1.54 ). For the sake of identification this crystalline form of 7-[4-
(4-naphthalen-1-y1—piperazin—1-yl)-butoxy]-3,4-dihydro-1H-[1,8]naphthyridin-2— .
one mono-phosphate is designated as “crystalline Form A or “Form A.
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In another embodiment, there is provided a crystalline 7-[4-(4-naphthalen-

1-yl-piperazin-1-yl)-butoxy]-3,4-dihydro-1H-[1,8]naphthyridin-2-one mono-

phosphate having a powder X-ray diffraction pattern shown in Figure 2 or

expressed in terms of 2-theta, d-spacing, and relative intensities all peaks having a

relative intensity greater than 10% as provided in Table 2, wherein the powder X-

ray diffraction pattern was measured on a Bruker D8 Discover X-ray powder
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recalibrating the instrament. As mentioned above, it is possible to rectify
differences in measurements from the various instruments by applying a

30 systematic correction factor to bring the peak positions into agreement. In general,
this correction factor will bring the measured peak positions into agreement with
the expected peak positions and may be in the range of the expected 20 value =
0.2° 20.



salt, which have been found suitable, are described in
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as two weeks or longer.
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intramuscular, intrasternal and infusion techniques), rectal, buccal or intranasal
30 routes. A typical route of administration is oral. Itis generally administered in
doses ranging from about 3 mg to about 600 mg per day, in single or divided
doses (i.e., from 1 to 4 doses per day). The specific amount, however, may vary
depending upon the species being treated, weight and condition of the subject
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30 generally in the range from about 1:6 to about 2:1, and preferably from about 1:4
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Examples of suitable carriers include solid or liquid diluents, solid fillers,

sterile aqueous media, and various non-toxic organic solvents. A variety of
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30 carbon dioxide or other suitable gas.

DEFINITIONS



5 [I, 8] napht hyri di n-2- one nono- phosphate may be

conveniently delivered in the formof a solution or
waeepesadon froma punp spray container that iBCT/IB2006/002971

squeezed or punped by the patient or as an aerosol

spray presentation froma pressurized container or a

nebul i zer, with the use of a s3itabl e propel | ant,

O o O R LR o L S RO OIE N
suit ab&rﬁelgﬁﬁng, Eﬁlﬁhdﬂhg' Ieﬁhﬁiﬂng teducing, drtdeleyibgiefiie onldt bf ate or
a:nrelelazﬁlng : %mgp adlso ex‘or E(?nfdf on t'l‘fna ltérgly 5193 gﬂ:gto slowm(ﬁ,or

Té5ua I'minating,
del aylngerslﬁgiﬂlhp'ogmswnwfdlsmomonm synptoms of a

d - | .
A oui g’ or PERRLM AR IIEA SR 7R Kenb

e progressi on of i sorder or
c ond| tammnoumapvﬁ ittet oy ol ty)-pipergie iyDdutorploi-"
g: yst a 6-Yﬁ [ PR hyridif D OhS mbfb-HsANE WibeRf adninistered

7-1 4- (wfﬁmpwhclwmolaglwéwaquw%#f%ut oxy] - 3, 4-
di hydro- | %Ew%nﬁiﬂ%ﬁy{efe%tﬂa@m@ﬁﬁum&&bﬁm%ﬁ isal t

bei ng adm ni stered sufficij ent to e it a

Hhar maembsg oEthe taggnomigclass es ofpampal ingludes:

X ”Hmmhumaﬁ@fc%ﬁanioﬁ afithals aﬁhw amind H@siﬂbh-lhﬁlhﬁl matmlsuch as
that is er. of th no c, cl ass I\/Iamm con: and
Exampl BOSY H PP T YCHRSE S L PR GO BIAr G ST R,

such amdemst shicleasdats] adke; guimm pigs; mzﬂ:bltqo hanmsterss sndimodgenic mice.
monkeys an dI’hC Eal ms)?] Araw ggutlcaélk'v &E%( 13fes Ii]o fAidse Qﬁs&&ﬁes

cows, pigs, and- such” as ,
tui n eacqmpgmds,rsalbbmatmammm@s, and/dr dosagn ﬁgmnwblcmrsemthm

The t e{hggwpggfrsm%gfcaﬂdgﬁﬁc A &F fofdofact with tleHRSEs

subst ances; compounds materi a composi ti ons,
and/ or ofhemambeings prapimgls. ch are, within the scope of

sound nmedi G@l teki dQERN tas ustdiid @RhRtiéOitHESfhatndcduBEr acCt
W|th the tissues qof human bFeol n]gs or animals..  The term

" car r i epgutiopof thejinyeption efers SHOBtARCES, FPMRORAS S CHAfepls,

2O NP OSbthér@ian e chydlline V-pi {4l aphliaidnel-H-piparaginy] -y8)B8ixa 18,65
.conpou an,the.c st al |

th t
7T (e R ERaf e g e Bt Fuf i i n
di hydr phathhcpitic8 jcompdsitiby.r i di n- 2- one nono- phosphat e
salt, that are included in a pharmaceuti cal

conposi tion. EXAMPLES
The following examples are provided to illustrate certain aspects of the
25 invention, and should not be construed to limit the scope of the claims in any way.
EXAMPLE 1
Preparation of Crystalline Form A 7-[4-(4-naphthalen-1-yl-piperazin-1-y1)-
butoxy]-3.4-dihydro-1H-[1.8]naphthyridin-2-one Mono-phosphate Salt
Crystalline Form A 7-[4-(4-naphthalen-1-yl-piperazin-1-yl)-butoxy]-3,4-
30 dihydro-1H-[1,8]naphthyridin-2-one mono-phosphate salt may be prepared by the
following method.
7-[4-(4-naphthalen-1-yl-piperazin-1-yl)-butoxy]-3,4-dihydro-1H-



EXAMPLES The foll owi ng exanples are provided to
illustrate certain aspects of the invention, and
W@ bwabskipt be construed to limt the scope of PCTEB2006/002971
clainms in any way. EXAMPLE | Preparation of
Crystalline FormA
7-f4-(4-napht hal en-1 -yl - pi per al&-n-1-yl *)-
C

Ik\’/g:]gxléh O@p.‘w @g@%&?&é&%l 4%1]:?@' ne&}ggﬁ‘%r |yioll o it 40 mL of

7- [ 4- ( dsctraijstile. héa’teed;ssohxybn ofitheecompound [1 6§ ML-of wetexqtal of 3%
di hydr e,aéeg ab et%]:(gﬁmts g,énp ; —&&ewamﬁ;@ad%ﬁwmmm

may be nmet hod
7-[4-(4 pwbmu@watpt@/ql)wmémﬂthesoh}q%%ﬁ@kw‘@sm di
hydr o- kil at%me&béﬁtﬁﬂeohdna prefipfatdabBtlafief\do HBltespas added
to a vial” containing 40 of acetonitrile. After

di ssol ution of the conpounm of water (total of

5% wat efehariiich oPAHSE éFJnBQ\’ﬁ 4inbshihalen Sy1-Fipéiatin 2 -yl
m xed welT, Ten422 0 osphori c nte

(1. 1) VF_':_‘! ._;_,.! ] QI. =] l DI " u_! N=-L-G11$ 2 Ill lli ]ll

| et

slurry at roefliRFok Aﬂqﬂ@—n@hihblén-p-lyﬁﬁlpeﬁazixﬁt-gﬂ-bmdky]-f& 4-
By m advfio ol RO S oo myRe P T G Broparlf

but oXxY py the folldwingairethod.H- r i , 8] napht hyri di n- 2- one

Mo h

Voo PhoS P il 9P S0 A vy 4

di hydlr L. 8 1rbphthyrddim Zohe (ﬁ@r& thi: G?flnmdhwa&ﬁbnmdph@

may a %ﬁﬂ? 4 ¥6un

7- %/4 (iébn ht%a en fﬂryl ep| pefrdg’gl n- yI ut oxy] 3 4- di

A§dr o- heppocpyplegpddition fimpel and mechapigad swoﬂge slupry veps heptaditg

was sl y§oci 18 fhrita élutR M 15.275 84 Hivesorié &%@857 mnh, B.FasolL

t hr ee- neck round-bottom fl ask
t her mo&tipstia 12 %&Pﬂ"i"fﬁf’%ﬂh@ 8 ad‘g‘i‘?éﬁ’ﬁivcﬂ%\ﬁf’ E‘%ﬂ?mgtﬁf‘l“f’lé?
The sl guf yquikprtioas tFallowitg FERition of ekiVsdosioh uf phosphaxittacid,

15. 275 M phosphoric .a I ut ed

o 1. A BRSO s AR ORGP Oben

aoldi t i esmpletaddition 6f thephosphatiddcid) the kdactiva renkairlel] ohudyg 'mxise

addi tio f each 1A orlca

react | 815 Q%ggwglgs P& &’?ﬁea 7%(‘,9 %"5?61 Plg golqdlo g e?gnrtm

a sol utenperatutdmo+5°C/hr. An ice-bath was used to cool the reactlon suspension to
0°C and the solids were filtered cold. Cold ethanol (2x15 mL) was used to wash

the filtered crystals, which were dried in the vacuum oven up to 100°C for several

25

butoxy]-3.4-dihydro-1H-[1,8]naphthyridin-2-one Mono-phosphate Salt
7-[4-(4-naphthalen-1-yl-piperazin-1-yl)-butoxy}]-3,4-dihydro-1H-
30 [1,8]naphthyridin-2-one (43 mg, 0.1 mmol) was mixed with acetonitrile (3 mL)
and heated to 45°C in a heating block. A solution of phosphoric acid (1.25 M

solution in ethanol, 0.1 mmol - 80 pL) at 45°C was added in two portions. The



conpl ete addition of the phosphoric acid, the reaction

remai ned cl oudy. This cloudy suspension was stirred at
w@o@zosaan4 30 mi nutes, than cooled to anbi ent PCT/1B2006/002971

tenperature at -5C/ hr. An ice-bath was used to cool

the reaction suspension to 00C and the solids were
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Fol | ové ngingarE I BbshitRER2RInE 1D PAELEY.3 ced) 1 mg/ke, 3

25 mg/kg, and 10 mg/kg was 4066 + 297, 3998 + 133, 2510 +18S5, 1977 £ 173, 1742
+ 206, and 1068 * 208, respectively. SLMA of the compound treated groups,
except the 0.1 mg/kg group, was statistically different from the vehicle control
group (p<0.05). The minimum effective dose is estimated to be 0.3 mg/kg. These
data indicate that 7-[4-(4-naphthalen-1-yl-piperazin-1-yl)-butoxy]-3,4-dihydro-

30 1H-[1,8]naphthyridin-2-one is active in inhibiting spontaneous locomotors activity

in the in vivo rat model.



rat was placed into the test chanber, and SLMA was

recorded for a 1-hour tineperiod. SLMA is expressed as
w@enriosavers travel ed. Statistical anal ysis waBCT/IB2006/002971

performed using a one-way ANOVA followed by a post hoc

Dunnett's test. Results:
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25 an X-ray powder diffraction pattern with specific peaks at 2-theta: 11.1, 13.7,
17.6,27.0, and 33.2.

6. The crystalline 7-[4-(4-naphthalen-1-yl-piperazin-1-yl)-butoxy]-3,4-
dihydro-1H-[1,8]naphthyridin-2-one mono-phosphate aceording to claim, 5 having-

30 an X-ray powder diffraction pattern with at least one additional peak at 2-theta:
14.1,17.0, 17.6, 19.0, 20.0, or 23.8.



an X-ray powder diffraction pattern wth specific

peaks at 2-theta: 9.7, 10.2, 11.6, 12.0, 12.4, 12.9,
wa4006/05184 , 15.9 ,16.3, 18.1, 18.7 ,19.3, 19.9, PCIAER006/002971

22.1, 23.1, 23.7, 24.4, 25.5, 26.5, 27.5, 28.1, 29.4,

31.1, 31.5, 32.9, 34.4, 35.8, 36.6, 37.8, 39.5, and
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any of " C ms 1- 7 and rmaceutically acceptabl e
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obsessive-compulsive disorder, post-traumatic stress disorder, and phobias,

including social phobia, agoraphobia, and specific phobias.

11.  The method according to claim 10, wherein the disorder is schizophrenia
30 or bipolar disorder.

12.  The method according to claim 11, wherein the mammal is a human.



cycl ot hym a, bipolar disorder, schizophreni a,

schi zoaf fective di sorder, delusional disorder,
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30 19.  The composition according to claim 18, wherein the crystalline 7-[4-(4-
naphthalen-1-yl-piperazin-1-yl)-butoxy]-3,4-dihydro-1H-[1,8naphthyridin-2-one
mono-phosphate has an X-ray powder diffraction pattern with specific peaks at 2-
theta: 9.7,10.2, 11.6, 12.0, 12.4, 12,9, 14,6, 5.3,15.9,16.3, 18.1,18.7,19.3,



medi canment. 18. Conposition conprising crystalline
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nono- phosphate for use as a nedi canent for treating
schi zophreni a or bipolar disorder. 19. The conposition
according to claim 18, whereimgthe crystalline
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