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2. a- El Examinador argumerta las reivindicaciones I a.13 se enuentran caracterizadas 

por un trÆtamiento terapØutico y no por los elementos constitutivos de la composición 

farmacutica. 

En respuesta a to anterior, we perm
 
to anotar que en el Capitulo Reivindicatorio 

Modificado, las composiciones se encuentran correctamente defmidas mediante sus 

constituyentes y La proporción de Los mismos en la mezcia. 

3. a- En su analisis de nivel inventivo ci Exaniinador argumenta que los documentos 

CA2252898 (Di) y Prakash et al. (1)2) afectan ci nivel inventivo de la presente invención. El 

objeto reivindicado, que es una composición para tratar untrastbrno psiquiÆtrieo, que comprende 

una cantidad do S-metil-dihidroziprasidona o una do sus sales y un vehiculo farmacØuticanwnte 

aceptable, so derivaria de los docurnento& mencionados anteriormente, por cuanto Di ya habla 

divulgado composiciones para iso parenteral de la sal de niesilato de Ziprasidona junto con un 

vehiculo, y D2 habf a revelado la existeneià del metabolito de Ziprasidona, denominado S-metil-

dihidroziprasidona. 

Liamo rŁspetuosarnente La atención del ExamInador al hecho que Dl no contempla 

formulaciones de S-metil-dihidroziprasidona, ien Las quo el principio activo so encuentra en las 

proporciones de Las composicionos reivindicadas en el Capitulo Reivmdicatono Modificado Una 

- persona versada en la materia no. pOdria, a partir de las enseflanzas de Dl o D2, establecer que las 

coniposiciones, con activos en lasproporciones especIflcauente reivindicadas, presentaran 

efectos satisfactorios. 

Ahora bien, .toda persona medianamente versada en hi niateria sabe que canibios en La 

formulación pueden. conducir a efectos mejorados,por ejemplo en su farmaeocintica. Por to 

tanto, a partir de los conocimientos proporcionados por Dl ybl, tanto individualmente coma en 

combinaciôn, es iinposible quo una persona medianainente vØrsada en la materia hubiera podidó 

� llear exactamente a las composiciones aquf reivindicadas. 

Por Jo tanto, la presente invenciôn resuita inventiva frente al arte previo citado par el 

Examinador, dada su carÆcter imrevisib1e e inesperado. Bien explica el Manual Andino de 

Patentes que el nivel inventivo se debe considerar corno el proceso creativo quo conileva a 

resultados que no pueden deducirse del estado de la tØcniea en forma evidente.1 

’Manual Andino de Patentes. Secretarfa General de hk CAN, OMPI, EPO. 2004. ISBN:9978-43-855-6. Secciôn 
10.1. 
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per aclarar, ruego se emita un segundo examen de fondo con el fin de brindar la oportunidad al 

solicitante de proporcioriar las explicaciones prtinentes. 

Atentamente, 

’R1O R. OLARTE 
4C.C.No. 79.782.747 de Bogota 

T.P. 74.295 

Anexos: 

� CapItulo Reivindicatorio Modificado. 

� Recibo de page correspondiente a la tasa de modiflcaciOn. 
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Examen defondo jq3 

CAPITULO REIVLNDICATORIO MODIFICADO 

1. Una composición farrnacØutica para el tratamlØnto de trastornos 
psiquiÆtricos y/o oculares caractenzada por quo comprende 6-cloro-5-
(2- {4-[imino-(2-metilsulfamlfeml)-metil]piperazm- 1 -ii} -etil)- 1,3-
dihidro-indol-2-ona o una de sus sales farmacuticamente aceptables, 
junto con un vehiculo fannacØuticamente aceptable, donde la relación 
en peso de mgrediente activo vehiculo varfa en ci intervalo de 1:6 a 
2:1. 

2 La eomposición segun la Reivmdicaeión 1, donde el compuesto aetivo 
6-eloro-5-(2- (4-[mnno-(2-metilsulfanilfeml)-metiflpiperazin- 1 -il} - 
etil)- 1 ,3-dthidro-indol-2-ona, se encuentra en una proporeiôn en entre 
5%-70% en peso 

3 La composicion segun la Reivindicación 1 donde la relación en peso 
� - de ingrediente activo:vehiculo se encuentra de 1:4 a 1:1. 

4. La composición. segin la Reivindicaieón 1 que se administra por via 
oral, parenteral, rectal, mtranasal o topica en dosis dianas entre 0,5 a 
500 mg por dia, mas especificarnente en cantidades de 10mg a 80 mg 
por Kg de peso corporÆl/dia, 

5 La composición segcin la ReivindicaciOn I donde los vehiculos se 
eseogen entre el grupo constituido por diluyentes o cargas sohdas, 
medios acuosos estØriles y diversos disolventes orgªnicos no tóxicos y 

similares. 

6. La composición segUn la Reivindicación 1 donde los trastornos a tratar 
se seleccionan entre esquizofrema, trastorno de ansiedad generalizada, 

� fobia, trastorno bipolar, trastorno de estres post-traumatico, demencia, 
manifestacion en ci comportamiento de retraso mental, marnfestacion 
en ci comportamiento de un trastorno de la condueta, autismo, 
glaucoma y retinopati a isquØmica. 

* ************* ** 
* * * * 



SUPERINTENDENCIA DE INDUSTRIA V COMERCIO 

NIT 800176O 

RECIBO OFICIAL DE CAJA 08 - 10.536 
* 

FECHA FEBRERO 7 BE 2008 
7 

ON[ 

- I 
_ -LII 

* - ***t* CONSISNAC ION HUt 

�SITANTE TIPO PASO BANCO CUENTA No. PASO FECHA P80 Yr. PASO 

OLARTE RAISBEK CONSISNACION BANCO DE BOGOTA 062754387 2661942 07/0212008 

**tt* C 0 N C E P T 0 ttltt 

------------------------------------------------------------------------------------------

CANT. RENTISTICO CONCEPTO 
------------------------------------------------------------------------------------------

1 50005-01-03 CANBIO DE NODALIDAD V MODIFICA 12 NARCAS V LENAS CONERCIALES 
TOTAL 

4 CIENTO TRES NIL PESOS 

SPONSA8LE 

RECIBO DE CAJA APLICADO AL EXPEDIENTE No.  

$ 

4.673.000.00 

TOTAL CONCEPTO 

103, 000.00 
103,000.00 



0090-9556/97/25070897-901 $020010 
l2auo. Mansousa AN& OtsgestTtps e Ve&& Mo, 7 
Copyright ' 199Ły The American Society for Pharmacology and Experimental Therapeutics Printed in USA 

Short Communication iH 

Characterization of the Novel Benzisothiazole Ring-Cleaved Products of the 
Antipsychotic Drug Ziprasidone 

ABSTRACT: 

Characterization of two novel benzisothiazole ring cleaved metab-
olites of the antipsychotic drug, ziprasidone (ZIP), in rat has been 
described. Metabolites .designaled.M6and M9 were isolated frortm, 
uiiaeaatbiLe.4hs-rat4geQ with rad jpleIeØ ZIP and purjfied by 
revs.sSp4sa.eHRt-C. the chemical structures of these metabo-
lites were assigned based on tandem mass spectrometry in com-
bination with chemical derivatization techniques. M6 and M9 were 
unaffected upon treatment with N-(tert-butyldimethylsilyl)-N-

�methyltrifluoroacetamide. Reaction of M9 with aqueous TiCI3 also 
did not change the HPLC retention time or the CID spectrum of 

S 
ZIP (fig. I) is a substimted benzisothiazolylpiperazine that exhibits 

potent and highly selective dopamine D2 and serotonin 5-FIT2 recep-
tor antagonistic activities (1, 2). It is undergoing clinical trials for the 
treatment of schizophrenia. Its preclinical and clinical pharinacolog-
ical profiles suggested that ZIP should be an efficacious antipsychotic 
with little or no liability for motor side effects (3). Previous studies 
have shown that ZIP is extensively metabolized in rats (4) and dogs, 
and in humans’ after oral administration of radiolabeled ZIP. Only a 
very small amount of administered radioactivity (<1%) was excreted 
in urine as unchanged drug. Approximately 41% of the administered 
radioactivity was excreted in the urine and bile of rats (4). The major 
metabolites were due to oxidation on the benzisothiazole ring and 
W-dealkylation of the ethyl side chain attached to the piperazinyl 
nitrogen atom. Metabolism of benzisothiazoles typically involves 
oxidation at the sulfur, resulting in formation of sulfoxides and sul-

�fones (5, 6). But, in addition to ZIP-SO and ZIP-SO2, two additional 
metabolites of ZIP were detected in the urine and bile of rats that seem 
o be modified on the benzisothiazole ring at sites other than sulfur 

- oxidation (4). These metabolites accounted for 31 and 34% of the total 
radioactivity excreted in rat urine and bile, respectively. This short 
communication describes the characterization of these two novel 
metabolites of ZIP, resulting from the reductive cleavage of the 

Received October 30, 1996; accepted March 5, 1997. 
1 Abbreviations used we: ZIP, ziprasidone (5-f2-{4-(1 ,2-benzisothiazol-3-

yl)piperazin-1 -yI}ethyl]-6-chloro-1,3-dihydro-indol-2-one) hydrochloride hydrate; 
5 -HI, 5-hydroxytryptamine; ZIP-SO, ziprasidone sultoxide; ZIP-S021 zipraaidone 
sultone; MTBSTFA, N-(tert-butyldimethytsityt)-N-rnethyttrifluoro-acetamide; SAM, 
S-adenosyl-rnethionino: dihydro-ZIP, 6-chloro-5-(2-@-[imino-(2-mercapto-phe-
nyl)-methyl]-piperazin-1 -yI)-ethyl)-1 ,3-di-hydro-indol-2-one; S-methyl-dihydro-
ZIP, 6-critoro -5--(2-(4--limino-(2-methylsuffanyl-phenyl)-methylj-piperazin-1-yl)-
ethyl)-1,3-dihydro-indol--2--one; do, collision-induced dissociation; TMT, thiol 
methyltransferase; IPMT, thiopurine methyltransferase. 

2
 C. Prakash of at, manuscript in preparation. 

Send reprint requests to: Dr. Chandra Prakash. Department of Drug Metab-
olism, Central Research Division, Pfizer, Inc., Groton, CT 06340. 

metabolite Mg. These data excluded the possibility that these me-
tabolites were owing to N-oxidation and/or aromatic hydroxylation. 
M6 and M9 were generated only when in vitro incubations of ZIP 
were conducted with human liver $4 fraction in the presence of 
S-adenosyl-L-methionine. Based.ea-then -datt metabolites MS 
and--MS -won 4daitlfied as Setnethy$d$hydroZlPe and S-methyl-
dihylro-ZIP-sulf oxide, respec1&iy. The structure of M9 was unam-
biguously confirmed by comparing the LC/MS retention time and 
mass spectral data with synthetic standard. A mechanism for the 
formation of these metabolites from ZIP is proposed. 

benzisothiazole ring. Mct3bolites were isolated from rat urine and bile 
an1 purified by HPLC, and characterized by: 1) LC/MS and LC/MS/ 
MS; 2) derivatization with MTBSTFA or diazoniethane; 3) treatment 
with aqueous TiCI3; and 4) comparison of chromatographic and 
spectral behaviors with the metabolites obtained from an in vitro 
incubation of ’4C-ZIP with human liver homogenate (5-9) in the 
presence of SAM. The structure of one metabolite was unambiguously 
confirmed by coelution on HPLC with synthetic standard. 

Materials and Methods. 14CZIP ZIP-SO, ZIP-SO2, dihydro-ZIP, 
and S-methyl-dihydro-ZIP were synthesized at Pfizer Central Re-
search (Groton, CT). 14C-ZIP showed a specific activity of 9.0 mCi! 
mmol (21.8 .aCiJmg) and a radiochemical purity of ?!98%, as deter-
mined by radio-IIPLC. MTBSTFA and TiCl3 were purchased from 
Aldrich Chemical Co. (St. Louis, MO) and Fisher Scientific (Spring-
field, NJ), respectively. SAM and 3H-SAM were purchased from 
Sigma Chemical Co. (St. Louis, MO) and NEN-Research Products 
(Boston, IvlA), respectively. Diazomethane was generated just before 
use from N-methyl-N-nitroso-p-toulene sulfonamide obtained from 
Aldrich (Milwaukee, WI). 

Urine and bile (0-24 hr) from a previous study (4) were used for 
the isolation and purification of metabolites. The mixture of metabo-
lites was subjected to chromatography on an HPLC system. Chroma-
tography was conducted on a YMC basic HPLC column (4.6 mm X 
250 mm, 5 Mm) with a binary mixture of 20 mM ammonium acetate 
(pH 5.0, solvent A) and methanol (solvent B), as described previously 
(4). Several injections were made, and the radioactive fractions cor-
responding to metabolites M6 and M9 (with retention times of �32.2 
and �40.1 mm, respectively) were collected and concentrated on a 

H 
N C1 4-’ 

NN 

FIG. 1. Structure of ZIP. 
Asterisk indicates position of the 4C-label. 
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nitrogen evaporator. Derivatization of the purified metabolites M6 
and M9 (each �5000 dpm and IOU ng) was conducted by reaction 
with MTBSTFA or diazomethane using standard procedures (4, 7). 
The reaction with TiCI3 was performed as described (8). 

In vitro incubations of ZIP with human liver microsomes or 5-9 
were conducted using standard procedures. The typical incubation 
mixture (I ml total volume) contained 100 mM potassium phosphate 
buffer (pH 7.4), 0.5 jiM cytochrome P450 (microsomes) or protein 
equivalent to 32 mg/ml of liver (5-9). 14C-ZIP (50 AM, 0.2% dim-
ethylsulfoxide), SAM or 3}1-SAM (50 jiM), and an NADPH-
generating system (9 mM MgCl2, 0.54 mM NADP, 6.2 mM DL-
isocitric acid, and 0.5 units/ml isocitric dehydrogenase). The reactions 
were initiated by addition of an NADPH regenerating system after a 
5 -min preincubation period. Reactions were incubated at 37°C for 30 
min and were stopped by addition of methanol (2 ml). 

Analysis of metabolites was performed on a SCIEX API III HPLC/ 
MS/MS system using ion spray. The ion spray interface was operated 
at 6000 V. and the mass spectrometer was operated in the positive ion 
mode. CID studies were performed using argon gas at a collision 
energy of 25-30 eV and a collision gas thickness of 3.5 )< 10’ 
molecules/cm’. 

Results and Discussion. Representative reversed-phase HPLC 
tracings showing the metabolite profiles from rat urine and bile are 
shown in fig. 2,a and b, respectively. 

Ttw.pwoace 

of two ructabolites 
designated M6 and M, along with several additional metabolites of 
ZIP, was established in both urine and bile (4). Metabolite M9 showed 
a protonated molecular ion at m/z 429, 16 mass units higher than the 
parent drug. Its CID spectrum (m/z 429) showed fragment ions at mlz 
280, 263, 219, 194, 150, and 123 (fig. 3a). The ion at in/z 280 
corresponds to a charge initiated fragmentation of the piperazinyl 
nitrogen benzisothiazole carbon bond with the expulsion of the 
benzisothiazole – 16 amu moiety as a neutral molecule. The ion at tn/z 
ISO resulted from the cleavage of the same nitrogen -carbon bond 
with charge retention on the benzisothiazole +16 amu moiety and 
suggested the addition of one oxygen atom to the benzisothiazole ring. 
The presence of other characteristic fragment ions at m/z 194 and 263 
further suggested that the addition of an oxygen atom had occurred 
remote from the oxindole part of the molecule. The assignment of 
these ions was confirmed by a parallel CID spectrum of m/z 431 
(MH, 37Cl), which gave fragment ions at ,n/z 282,265, 196, 150, and 

�123. These results strongly suggested that the oxidation had occurred 
at the benzisothiazole moiety. However, the retention time of M9 was 
different from that of the synthetic ZIP-SO standard, suggesting a 
modification of the benzisothiazole other than sulfur oxidation. 

Based on addition of 16 mass units to the benzisothiazole moiety, 
three structures were originally considered for M9 (fig. 4): oxidation 
at the nitrogen of the benzisothiazole ring to form N-oxide 1; aromatic 
hydroxylation of the benzisothiazole moiety 2; and reductive cleavage 
of the benzisothiazole followed by niethylation of the resulting thio-
phenol to form 3. 

Treatment of the purified metabolite M9 with aqueous TiCl3 did 
not change the HPLC retention time, the molecular ion, or the CID 
spectrum of metabolite M9. Thssjiwj aa2iqjjde as a possªbie., 

Reaction of the purified metabolite M9 with MT-
BSTFA or diazomethane also resulted in no change in the retention 
time or MS data, suggesting that a free hydroxyl group was not 
present. Based on these data, 8-0 

t4Ł$ceZW.i4 
Metabolite M6 showed a protonated molecular ion at m/z 445, 32 

mass units higher than the parent drug. Its CID spectrum showed 
fragment ions at m/z 280, 263, 209, 194, 177, 166, and 109, suggesting 
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Fm. 2. 1/PLC radiochromatograins of ZIP metabolites from (a) rat urine, 
(b) rat bile, and (c) human liver homogenate (S-9). 

that the 32 mass units were added on the benzisothiazole moiety (fig. 
3b). M6 did not coelute with synthetic ZIP-SO2 on HPLC and thus 
sulfur dioxygenation of the intact molecule was eliminated as a 
possible structure. Treatment of M6 with MTBSTFA or diazomethane 
did not change the HPLC retention time, or the molecular ion of 
metabolite M6, indicating the absence of a free hydroxyl group. 
Treatment of M6 with aqueous TiC13 resulted in the disappearance of 
M6 and the appearance of a new peak that had a retention time and 
MS data similar to those of M9. Based on these results, redox 
relationship between metabolite M6 and M9 was established. It was 
thus concluded that M6 was a sulfur oxidation product of M9 and was 
tentatively identified as S-methyl-dihydro-ZIP-sulfoxide. 

In an attempt to confirm further the structures of M6 and M9, a 
series of in vitro investigations were attempted. Incubations of ZIP 
with rat or human liver microsomes did not generate these metabolites 
(9). However, when microsomes were fortified with SAM, a small 
amount of metabolite M9 was detected. Incubation of ’4C-ZIP with 
S-9 plus an NADPH regenerating system and SAM resulted in the 
formation of both metabolites M6 and M9 (fig. 2c). These metabolites 
showed the HPLC retention times and mass spectral characteristics 
similar to those of M6 and M9 obtained from rat urine as shown in fig. 
3c for M9. Additional experiments using 3H-SAM and unlabeled ZIP 
revealed that the formation of these metabolites required the presence 
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of SAM, an essential cofactor for the methylation of thirds, in the by treatment of dihydro-ZIP with diazomethane or CH3I/KOH. M9 
incubation medium (10). Attempts to isolate enough amounts of M6 coeluted with synthetic standard on HPLC and had an identical CID 
and M9 for NMR were unsuccessful. Therefore, M9 was synthesized spectrum. 



900 PSH&AL. 

Cl 
H 

oainP N N’S N  ’-i N ’-’ NHSH 

H 
H 

-4 ofO(’ � CH3 
NH "-I 

NH 
Wi 

Fm. S. Proposed pathway for the formation of M6 and M9. 

Based on these data, metabolites M6 and M9 were identified as 
benzisothiazole ring-cleaved products. The formation pathway of 
metabolites M6 and M9 is speculated to involve an initial reductive 
cleavage of the benzisothiazole moiety to give an intermediate with a 
free thiol function and an amidine. The thief can be further converted 

’to
 a methyl thioether by methylation with TMT or TPMT to form M9 

(fig. 5). Confirmation of this hypothesis was obtained by incubation of 
dihydro-ZIP with S-9 in the presence of SAM, resulting in the 
formation of M9. M6 was formed by oxidation of M9 at the sulfur of 
the S-methyl moiety of benzisothiazole ring. 

Although there are several investigational pharmaceutical com-
pounds containing a benzisothiazole structure (11-13), aromatic hy-
droxylation, N-oxidation, or cleavage of the benzisothiazole have not 
been reported. N-oxides of 1,2-benzisothiazoles have, however, been 
prepared by the reaction of I ,2-benzisothiazoliuni chloride with hy-
droxylamine (14). The common pathway for the metabolism of 
benzisothiazole analogs involves oxidation at the sulfur resulting in 
the sequential formation of sulfoxides and sulfones (5, 6), which 
suggests that the benzisothiazole moiety is more susceptible to oxi-
dation at the sulfur than it is to aromatic hydroxylation. We have also 
recently demonstrated that oxidation at the sulfur of the benzisothia-
zole was one of the major pathways for metabolism of ZIP in rats (4). 
The other pathways involve N-dealkylation of the ethyl side chain 
attached to the piperazinyl nitrogen atom and hydration of C�N 
double bond of the benzisothiazole ring. Two metabolites, also mod-
ified on the benzisothiazole ring, were not fully characterized earlier 
(4). We have now identified these two novel metabolites of ZIP, 
which resulted from the modification of the benzisothiazole ring via a 

%biotransformation not involving oxidation of the sulfur. These metab-
olites were formed by the reductive cleavage of benzisothiazole 
moiety. Similar cleavage has been reported for the compounds pos-
sessing a 1,2-benzisoxazole ring structure, risperidone (IS), zoni-
samide (16), and iloperidone (17). Reductive cleavage of benzisox-
azoles resulted in the formation of an intermediate mime that is 
hydrolyzed nonenzymatically to a stable ketone. But, in ZIP, the 
intermediate amidine was not identified due to its instability under 
acidic conditions. 
T,tMauiaMtte’Mstwo stepa that m’e.cata-w 

tudies speculate that soluble 
TPMT enzyme might be involved in the methylation of the interme-
diate thiophenol, similar to that reported for aromatic sulthydiyl 
compounds (18). The trace amount of M9 formed in the incubation of 
ZIP with microsomes may be due to the presence of a small contam-
ination of soluble TPMT in the microsomal preparations. But, we do 
not presently know which enzymes are involved in reduction of the 
benzisothiazole. The opening of the benzisoxazole ring of risperidone 
was attributed to the reduction by gut microflora (15). The reductive 

ring opening is a reaction of dihydrogenation and as such must 
involve transfer of two electrons. It has recently been shown that the 
reductive ring opening in zonisamide is catalyzed mainly by a specific 
cytochrome P450 enzyme (CYP3A), in human and rat liver micro-
somes under anaerobic conditions (19, 20). Because ring-cleaved 
metabolites of ZIP were found both in urine and bile, we believe that 
the opening of the benzisothiazole ring is also mediated by liver 
enzymes. Further studies to determine the enzymes involved in the 
formation of these metabolites are currently under investigation. Fi-
nally, the identification of this novel metabolic pathway of ZIP will 
have relevance to understanding the metabolism of other benzisothia-
zole-piperazine drugs. 
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TABLE 1 -continued 

Assay conditions for Radiolietod Bindise Studies 

Ligand 
con cc 0-. 

Recaptot testiest Tissue Blank Buffer ph 

kelanserin cortex 2 sM Trial-IC! ph 
.4nM4- 7.7 
1 jiM 
prazosin + 
500 nM 
mep yearn Inc 

TABLE 2 

Receptor Radioligand Binding Results 

02 2.3 nM 
03 5.8 nM 
04 59.2 nM 
5HT2 0.35 aM ([,n) 
5ITTIA 12 nM(1C,0) 

12 
The following Examples illustrate the preparation of the 

pro-dregs of the present invention. Commercial reagents 
were utilized without further purification. Melting points are 
uncorrected. NMR data are reported in parts per million (8) 

5 and are referenced to the deuterium lock signal from the 
sample solvent. Unless otherwise stated, all mass spectrum 
were performed using electron impact (El, 70 eV) condi-
tions. Unless otherwise indicated, chromatography refers to 
column chromatography performed using 32-63, pm silica 

io gel and executed under nitrogen pressure (flash 
chromatography) conditions. High Pressure Liquid Chroma-
tography (HPLC) was performed on a LDC Analytical 
constaMetricfi 3200 HPLC (Thermo Separation Products 
Co.). A ZorbaxfiC8, oOA, 3.9i<150 mm column (Mac-Mod 

15 Analytical, Inc., Chadds Ford, Pa. 19317) was used for 
HPLC analysis (mobile phase: 40% acetonitrile, 45% 0.05M 
potassium phosphate, monobasic (KH2PO4) adjusted to 
pl-l=ô.O with potassium hydroxide (K011), 15% methanol; 
Flow Rate of 1.0 ml/minute; Detector: UV 229 nm; Injector: 

20 10 ul; Samples are prepared in mobile phase (0.05 mg/nil)). 
Room temperature refers to 20-25° C. 

Pro-drugs of ziprasidone may be administered as a neu-
roleptic agent. Administration to a human subject may be 25 

alone or, preferably, 4oQ4.ajw;pharmacezUicaljy 
a- pharmaceutical 

composition, --ia.accosdaace wi&-standasd phazmaceutic45 
p.agtc.. 

The pro-drugs of ziprasidone may be administered 
orally .qr. parearafly including intravenously or intramus- *30 
oula4y.Suitable-pharmaceutieal carriers include solid dilu-
euts or fillers, and sterile -aqucaus solutions and various 
orniqsçJyenl.  The pharmaceutical compositions are then 
readily administered in a variety-of dosage forms, such as 
tabla-powderas kzonges;--sytupsend injectable solutions 
These pharmaceutical compositions, if desired, may contain 35 

additional ingredients such as Uavorings,binders aisdexcipi.- 
enl Thus,Jo, purposes ot,.orai., administration, t4l 
containing various excipients such as sodium citrate, nIl-
ciu m carbonate and calcium phosphate may be employed 
al.ong.with various disintegrants-such as starch, alginic said 40 
and ce.rWn ,cowplex silicates, together with binding agents 
such -awo4 inyIpynutidoae;tdse, gelatin- and  acacla4 
Additionally, lubricating agents such as magnesium stearate, 
sodium lauryl sulfate and talc are often useful for tabletting 
purposes. Solid compositions of a similar type may also be 
employed as fillers in soft and hard filled gelatin capsules. ’t 
Preferred materials for this include lactose or milk sugar and 
high molecular weight polyethylene glycols. When aqueous 
SUspensDnZ:.or tars are desired -for oral administration, then 

active ingredient them may be combined with 
various-sweetenipg or flavoring agents. coloring matter .0; so 
dyes iui4......çlesrcd,  .ci1sigyiug or suspending-, agents, a 

JiJjeats such . as--water,- ethanol,- propyler 
glyeefr ylyesriw and combinations -thaj. 

£*IW’. 55 
sit. in  aqueous -solution may be 

employedtt Su uuoas-solutas ,shq.uld bcsuitabiy buff,, 
erect if necessary and the liquid diluent first rendered is 
tunic with s.uçient saline o, .glneose. These particular 
aqueous solutiops are especially suitable for irltravenolw, 
intramuscular, subcutaneous and intraperitoneal administra,, 60 

tion. The sterile aqueous media- employed are all readily 
available, by standard techniquasknown -to those skilled irk 

dosage for --ft -w’tsgef . aprasstdonew 
depcu4st1be .iniende4 .mutc.tif gdaaiai,stratigu and other ts65 
faetorsnÆas.age and weight.ot.thc -sthjcL a exprally ,. 

EXAMPLE 1 

1-[2-(6-Chloro-2,3-dihydro-2-oxo-1H-indol-5-yl) 
ethyl]-4-[imino(2-mercaptophenyl)methyl]pirerazine 

A one-liter, 3-neck round bottom flask equipped with a 
mechanical stirrer, condenser topped with a nitrogen inlet, 
and thermometer was purged and then maintained under an 
inert nitrogen atmosphere. 5-[2-[4-(1,2-Benzisothiaznl-3. 
yl)-1-piperazinyl]ethyl])-6-chloro-1,3-dihydro-2H-indol-2-
one (60.0 g, 145 mmol), 2-propanol (600 mL), and benzyl 
mercaptan (45.1 g, 363 mmol) were added to the flask 
affording a pink slurry which was heated to reflux (83° C.). 
After 6 hours at reflux, thin layer chromatography (eluted 
with methylene chloride/isopropanol 4:1) showed that the 
reaction was complete. The slurry was cooled to 25° C. and 
then granulated overnight. The slurry was filtered and the 
filter cake was washed with isopropanol (two times 90 mL). 
The wet cake was suspended in one liter of tetrahydrofuran 
(TI-IF) and the resulting slurry was granulated at 25° C. for 
7 hours. The slurry was filtered, washed with THE (two 
times 100 mL), and then dried in vacuo at 42° C. overnight. 
The title compound (54.4 g) was isolated as a tan solid 
(mp224-226° C. with decomposition) in 90.2% yield. 13C 
NMR (DMSO.da: 8 17625,166.33,159.16,14328,135.16, 
131.84, 131.26, 129.64, 128.65, 126.88, 126.03, 125.21, 
116.37, 109.58, 57.65, 51.58, 35.40, and 29.95. Dibeozyl 
disulfide was isolated as a reaction by-product from the 
mother liquors. 

EXAMPLE 2 

1-[2-(6-Chloro-2.3.dihydro-2-oxo-1H-indol-5.yl) 
ethyl]4-[(imino(2-mercaptophenyl)methyl] 

piperazine dihydrochloride 

The compound (5.0 g, 12.1 mmol) from Example 1 was 
suspended in 75 mL of THE at room temperature, and then 
1.97 mL of concentrated hydrochloric acid was slowly 
added over 30 min affording a gummy solid. Water (5 mL) 
was added and the gummy solids were stirred for 6 hours to 
produce a finely divided solid which was granulated over-
night. The mixture was filtered and the filter cake was 
washed with THE (10 mL). The product was dried in vacuo 
at 25° C. overnight under a nitrogen bleed to give 5.87 g of 
the title dihydrochloride compound as a tan solid (mp-. 
232-240° C. with decomposition). When the dihydrochlo-
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PREPARATION 4 

3-(1-Piperazinyl)-1,2-benzisotbiazole 

3-(2-Cyanophenylthio)-1,2-benzisothiazole (0.25 g, 0.93 
mmol), anhydrous piperazine (0,80, 9,32 mmol), and iso-
propanol (0.25 mL) were added to a 6 mL round bottom 
flask equipped with a magnetic stirring bar, reflux condenser 
Lopped with a nitrogen inlet, and thermometer. The flask was 
purged with nitrogen and then immersed in a 1200 C. oil bath 
to give a yellow refusing solution. After heating at 
116-120’ C. 120° C. for 25 hour, the reddish solution was 
cooled to 25° C. and 5 mL of methanol was added. Thin-
layer chromatography (methylene chloride/isopropanol/ 
triethylamine, 15:5:1) showed that the reaction was essen-
tially complete. The crude reaction solution was analyzed by 
high-pressure liquid chromatography to show that 3-(l-
piperazinyl)-1,2-benzisothiazole was formed in 70% yield. 

PREPARATION 5 

3-(1-Piperazinyl)-1.2-benzisothiazole 

Anhydrous piperazine (17.2 g, 0.20 mol) and isopropanol 
(3.0 mL) were charged to a round bottom flask equipped 
with a mechanical stirrer, thermometer, condenser topped 
with a nitrogen inlet, and an addition funnel. Once the flask 
was purged and then maintained under nitrogen, the mixture 
was heated to 90° C. to afford a solution. A solution of 
1-(2-cynnophenylthio)piperazine (4.38 g, 20,0 mmol) in 
isopropanol (2.0 niL) was slowly added to the warm pip-
erazine solution over 1 hour. Once the addition was 
complete, the solution was heated to reflux (118° C-) for 24 
hours. ’Ihe reddish solution was cooled to room temperature 
and then analyzed by I-IPLC. 3-(1-Piperazinyl)-1,2-
beuzisothiazole was formed in 55% yield by HPLC assay. 

PREPARATION 6 

3-(2-Cyanophenyllhio)-1,2-benzisothiazole 
Method A 

Bis(2-cyanophenyl)disulflde (1.25 g, 4.66 mmol), anhy-
drous piperazine (4.01 g, 46.6 mmol), and dimethyl sulfox-
ide (0.80 g, 10.3 mmol) in 15 mL of tetrahydrofuran were 
added to a 50 mL round bottom flask equipped with a 
magnetic stirring bar, thermometer, and condenser topped 
with a nitrogen inlet, After the flask was purged with 
nitrogen, the mixture was heated at reflux (75° C.) for 25 
hours. The reaction mixture was cooled to 25° C., and the 
tetrahydrofuran was removed at reduced pressure. The 
resulting solid was dissolved in a 40 mL of a methylene 
chloride/water (1:1) mixture, the layers were separated, and 
the organic layer washed with water (20 mL). The methylene 
chloride solution was evaporated to afford a crude solid 
(0.85 g) which was crystallized from isopropanol (17 mL) to 
give light yellow crystals. After filtration, the product was 
dried in vacuo at 40° C. to give 0.39 g (31% yield) of 
3-(2-cyanophenylthio)-1,2-benzisothiazole. Melting point 
115.5-117° C. 111 NMR (CDCb): 8 8.03 (m, 111), 7.92 (m, 
111), 7.77 (m, 111), 7.70 (m, 111), 7,57 (m, 211), and 7.48 (m, 
211). 13C NMR (CDC13): 8 154.99, 152.30, 134.83, 134.56, 
134.06, 133.24, 129.07, 128.51,125.33,123.29,120.13, 
117.13, and 116.95. Analytical calculated for C14H8N2S2 C, 
62.66; II, 3.00; N, 10.44; S. 23.90. Found: C, 62.43; 11,3.01; 
N, 10.68; 8, 24.05. A X-ray crystal structure was also 
obtained to confirm structure. 

PREPARATION 7 

3-(2-Cyanophenylthio)-1,2-benzisothiazole 
Method B 

l3is(2-cyanophenyl)disulfide (0.40 g, 1.48 mmol) and 
2-mercaptobenzonitrile (0.20 g, 1.48 mmol) were combined 

16 
in 2 mL of isopropanol and were heated at reflux (90° C.) for 
25 hours under a nitrogen (N2) atmosphere. 3-(2-
Cyanophenylthio)-1,2-benzisothiazole was formed in 69% 
yield by UPLC assay. 

5 

PREPARATION 8 

1-(2-Cyanophenylthio)piperazine 

10 
Anhydrous piperazine (22.5 g, 261 mmol) and tetrahy-

drofuran (100 mL) were combined under a nitrogen atmo-
sphere and then heated to 60-65° C. 3-Chloro-1,2-
benzisothiazole (10.0 g, 59.0 mmol) was slowly added over 

15 one hour to the warm piperazine solution and then the 
resulting reddish solution was heated at 65° C. for 17 hours. 
Thin-layer chromatography (ethyl acetate/hexanes/ 
triethylamine, 10:10:1) showed that the reaction was com-
plete. The mixture was cooled to room temperature and then 

20 filtered. After toluene (100 mL) was added, the solution was 
concentrated at reduced pressure (40° C.) to one-half vol-
ume. The toluene solution was washed with water (100 mL), 
and the aqueous layer was extracted with fresh toluene (25 
mL). The combined toluene layers were concentrated at 

25 reduced pressure to about 30 mL. After cooling the solution 
to 0-5° C., hexanes (50 mL) was slowly added. The result-
ing crystals were granulated for 1 hour at 0 to 5° C., filtered, 
and the cake was washed with fresh hexanes (15 mL). After 
drying the solids for 18 hours at 23° C., 11.51 grams (89% 

° yield) of a yellow crystalline solid (m.p.=67-71° C.) was 
isolated. The crude sulfenamide contained approximately 
5% of 1,4-bis(2-cyanophenylthio)piperazine by NMR 
analysis. Title sulfenamide was stored at 0 to �10° C. to 
prevent slow conversion to 1,4-bis(2-cyanophenylthio) 

35 piperazine with heating or storage at room temperature. H 
NMR (CDC13): 87.63 (m,111), 7.56 (m, 311), 7.21 (m, 111), 
2.96 (m, 411), and 2.87 (m, 4H). 13C NMR (CDC13): 8 
142.69, 133,55, 132.67, 128.14, 126.69, 116.80,110.24, 
57.34, and 47.06. FIRMS Found: 220.0878; C111113N3S 

4° Requires (FAD P+1): 220.0908. 

We claim: 
1. A compound of the formula 

45 
Inc 

N N 

50 
Sit 

0 

or a pharmaceutically acceptable salt thereof. 
2. A process for preparing a compound of the formula 

HN 

60 

/\N 

N 

SH 

-Thi65 
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comprising, reacting a compound of the formula 5. A process for according to claim 4 wherein said 

reaction is performed in the presence of a solvent. 

N N 

J 

with a reducing agent. 
3. A process according to claim 2 wherein said reducing 

agent is beozyl mercaptan. 
4. A process according to claim 3 wherein said reducing 

agent beuzyl mercaptan comprises 2.2 equivalents relative 
to the amount of ziprasidone. 

. 

S 

6. A process according to claim 5 wherein said solvent is 
isopropanol. 

7. A process according to claim 6 wherein said reaction is 
run at about 85° C. for about 6 hours. 

8. A pharmaceutical composition having neuroleptic 
activity comprising the compound according to claim 1 in an 

10 amount effective in the treatment of neuroleptic diseases, 
and a pharmaceutically acceptable carrier. 

9. A method of treating neuroleptic diseases which com-
prises administering to a subject in need of such treatment a 
neuroleptic amount of the compound according to claim 1. 
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Como resultado del examen de fondo, realizado con fundamento en el artIculo 45 de 
la Decision 486 de la Comision de la Comunidad Andina, se le comunica: 

1. Documentos estudiados 

1.1. Descripción: Folios: 27a43y48comose radicô inicialmente 

1.2. Reivindicaciones: Folios 44 a 47 como se radicô inicialmente 
� Folios 76 a 79 modificadas 

Folios 92 

1.3. Prioridad: Folios: 01 
Junio 02 de 2000, Estados Unidos, 60/209,136 
Junio 16 de 2000, Estados Unidos, 60/212,172 

1.4. Respuesta del solicitante Folios: 89 a 91 

2. AnÆlisis do la Prioridad 

� La fecha de prioridad del 02 do Junio de 2000 y su correspondiente 
documento, son aceptados para el estudio de patentabilidad. 

3. Objeto de la invención 



sales farmaceuticamerite aceptables para el tratamiento de los trastornos 
psiquiªtricos, tales como esquizofrenia, trastornos tie ansiedad, depresiOn, trastorno 
bipolar, trastornos asociados con retraso mental, autismo, conducta, demencia, 
ciiscinesias inducidas por droga entre otros; y trastornos oculares como glaucoma y 
retinopatia isquØmica. 

Reivindicaciones 1-6: Una composición farmacØutica 
El problema planteado en esta solicitud es la necesidad de composiciones 
farmacØuticas ütiles para tratamientos psiquiÆtricos y oculares 

Para solucionar este problema tØcnico la solicitud en estudio enuncia de forma 
general una composiciOn farmaceutica que contiene S- Metil-Dihidro-Ziprasidona. 

Clasificación Internacional tie Patentes (IPO): A61 K 311496 

4. De (a solicitud tie Patente 

4,1. Descripción (articulo 28 D. 466) 
. La estructura quimica del compuesto S-metil-dihidroziprasidona noes clara y 

precisa, pues posee wi grupo amino y le falta wi sustituyente. El grupo imino 
no se encuentra presente.(Ver folio 26) 

� SegUn folio 28, la invenciOn solicitada se refiere a an procedimiento para an 
trastorno a afecciOn seleccionado tie esquizofrenia, trastornos de ansiedad, 
entre otros y no a composiciones farmacØuticas. 

� Segón folio 29, este procedimiento se denominarÆ en Ic sucesivo "el 

4 procedimiento de la invenciÆn" y no a composiciones farmacØuticas. 
- � El ejemplo No 1 corresponde a an procedimiento de sintesis y no a 

composiciones farmacØuticas. 
No se encontraron datos reportados que presenten el efecto inesperado y 
superior de la composiciOn farmacØutica frente alas previamente divulgadas 
para compuestos tie ziprasidona. 

4.2. ReMndicaciones (ariIculo 30 0 486) 
� Las reivindicaciones I a 5 se encuentran de forma general y amplia al 

referirse al "vehiculo" tie (a composiciOn farmacØutica. 
� La reivindicaciOn 6 se ericuentra caracterizada por el mØtodo tie tratamiento 

terapØutico y no par los elementos constitutivos de la composiciOn 
farmacØutica. 

S. Determinación del Estado tie (a TØcnica 

Considerando que (a fecha de presentacion de la primera solicitud de patente de la 
cual se reivinclica prioridad es: 02/06/2000, se encontraron los siguientes 

nun ncindnn nfopinr 



and Disposition Benzithiazole Ring-Cleaved 
Vol 25 No 7 Products of the Antipsychotic 

Drug_Ziprasidone"  
Prodrugs of 5-(2-(4-(1,2- 

D2 US 5,935,960 
benzisothiazol-3-yl-)-1 

- 10108/1999 piperazinyl)ethyl)-6-chlro-
____  I ,3dihydro-2H-indol-2-one  

6. AnÆlisis de patentabilidad (artIculo 14 D486) 

6.1. Nivel inventivo (articulol8 D486) 

La reivindicacion 1 se refiere a una composiciôn farmacØutica para el tratamiento de 
los trastornos psiquiÆtricos y/o oculares caracterizada porque comprende 6-cloro-5-
(2-{4-[imino-(2-metilsulfanilfenhl)-metil] piperazin-1 -il}-etil)-1 ,3-dihidro-indol-2-ona o 
una de sus sales farmacØuticamente aceptables, donde la relacion en peso del 
ingrediente activo:vehiculo varia en el intervalo de 1:6 a 2:1 

� La reivindicación 2 se refiere al compuesto activo, en una proporción entre 5-70% 
en peso 

La reivindicación 3  la relaciOn en peso del ingrediente activo:vehIculo se encuentra 
1:4 a :1 

La reivindicación 4 se refiere a la dosis diana de agente activo de 0.5 a 500 mg, en 
cantidades de 10mg a 80mg por Kg de peso corpora I/Wa 

La reivindicación 5 se refiere a los vehIculos constituidos por diluyentes 0 cargas 
sOlidas, medios acuosos estØriles y diversos disolventes orgÆnicos no tOxicos y 
similares 

4 Dl previamente divulgaba el compuesto "5-metil-dihidro-ziprasidona" 
caracterizado por ser un producto obtenido del metabolismo del compuesto 
ziprasidona. (Ver resumen, columna 2, lIneas 5-6) Los metabolitos de ziprasidona 
respectivamente fueron aislados de orina de rata y bills (Ver pàgina 897, linea 1) 

El metabolito N19 ha sido identificado como S-metil-dihidro-ziprasidona. (Ver 
pÆgina 898, columna 1, Itneas 56-57), cuya estructura se encuentra descrita en Ia 
Figura 5 de Dl: (Ver pÆgina 900) 

o4331r 
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N CI 
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D2 enseæa previamente pro-farmacos do ziprasidona, sus procesos y sus 
composiciones farmaceuticas. (Ver resumen) 

El compuesto referido en D2 posee la siguiente estructura quimica segUn la 
reivindicación 1 (Ver columna 16): 

[IN 

D2 

O!:oci 

NThN .<çSH
 

ii 

DJ 

TPMT 

El compuesto do D2 corresponde a la estructura tiol-dihidro-ziprasidona, precursor 
del compuesto S-metil-dihidro-ziprasidona, segUn Dl -Figura 5. 

El compuesto S-metil-dihidro-ziprasidona posee un metilo en el grupo tiol. 

Los profarmacos do ziprasidona son administrados en soportes o diluentes en una 
composiciÆn farmacØutica, los cuales incluyen soluciones acuosas estØriles y 
varios solventes orgÆnicos. Las suspensiones acuosas 0 elixires pueden 
contener ademÆs agentes saborizantes, colorantes, si so desea agentes 
emulsificantes o agentes suspensores con diluentes tales como agua, etanol, 
propilØnglicol, glicerina y sus combinaciones. (Ver columna 11, lineas 63) 

La dosis efectiva para un profÆrmaco do ziprasidona depende do la ruta de 
administraciôn y otros factores como edad y peso del sujeto, generalmente 
conocidos (Ver columna 11, lineas 64-67) 

Los elementos caracteristicos encontrados en la solicitud son los siguientes y su 
relación con el estado do  la tØcnica es: 

Solicitud Dl D2 
Compuesto de 

Ziprasidona 
SI NO 
 (Precursor) 

VehIculo NO SI 

El solicitante por Jo tanto utiliza un compuesto obtenido por procesos biológicos 
de la naturaleza tales como el metabolismo humano (Dl) en composiciones 
farmacØuticas de compuestos con estructura quimica similar (02), y cuya (mica 
diferencia es la presencia de un grupo metilo. 

La solicitud no presenta el efecto inesperado y superior do [as composiciones 
farmaceuticas de ziprasidona, en comparación con las previamente divulgadas el 
estado do la tecnica. 

El problerna tØcnico planteado en esta solicitud como es "obtener compuestos 
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El problema tØcnico planteado en esta solicitud como es obtener "una 
composición farmacŁutica do S-metil-dihidroziprasidona", seria solucionado 
fÆcilmente por el experto en la materia con base en la composiciôn farmacØutica 
divulgada en D2 y el compuesto divulgado en Dl, do manera quo este lo lograrla 
fÆcil y obviamente sin nocesidad de emplear Habilidad Inventiva. 

Por lo tanto las reivindicaciones 1 a 6 carecen de nivel inventivo. 

7. Conclusion: 

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asI: 

N° Documento N° Reivindicaciones 
Requisito que afecta afectadas  

Drug Metabolism 
Dl and Disposition 1-6 Nivel Inventivo 

Vol 
152 

_25_No_7  
US 5,935,960 1-6 Nivel Inventivo 

8. Respuesta a los argumentos del solicitante: 
El solicitante no presenta el efecto mejorado y superior de las composiciones 
farmaceuticas do la solicitud presentada, como por ejemplo su 
farmacocinetica comparado con el estado de la tØcnica. 

En cumplimiento del articulo 45 de la Decision 486 do la ComisiOn do la Comunidad 
Andina, se le indica que debe dar respuesta dentro del tØrmino do 60 dias contados 
a partir de la fecha do notificacian do Ia presente comunicaciôn. En caso do no dar 
respuesta al presente requerimiento, 0 si a pesar de Ia respuesta subsistieran los 
impedimentos para la concesiOn, se denegara la patente. 

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del 
capitulo quinto del tItulo primero de la Circular Unica NO 10 do 2001. 

ALIX CARMENZAItESPEDES DE VERGEL 
Jefe do Division d4 Nuevas Creaciones 

El anterior re4ierimiento füe notificado por fijación en lista, de fecha 

EXAMINADOR TECNICO CEPTOTECNICO No. 01610 Código No. 202070 


