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This invention generally pertains to heterocyclic carbon conpounds havi ng
drug and bio-affecting properties and to their preparation and use. In
particular, the invention is concerned with 1, 4-disubstituted piperazine
derivatives wherein one substituent is 1,2-benzoisothiazol-3-yl or

1, 2-benzi soxazpl -2-yl and the other is a 10 heterocycle (attached via an

al kyl ene chai f)"’}{o‘{ a butyrophenone-Ilike (and correspondi ng car bi nol 11411(}

radi cal as depi‘ct gd: "azaspiro[4.5] decanedione" [err] 15 [err]

-dial kyl gl ut afri m de" -2- "thiazoiidinedroﬂe"‘[err] ’
"spi rocycl opeft ylf- 2, 4- thiazolidi nedi one" [err] "butyrophenone" 5 [err]
"but yr ophenon r bi nol "

BENZISOTHIAZOLE AND BENZISOXAZOLE
PIPERAZINE DERIVATIVES

05 This invention generally pertaihs to heterocyclic carbon

compounds having drug and bio-affecting properties and to their

D
LW e

preparation and use. In particular, the invention is concerned with

1,4-disubstituted piperazine derivatives wherein one substituent is

1,2-benzoisothiazol-3-yl or 1,2-benzisoxazol-2-yl and the other is a
10 heterocycle (attached via ;n alkylene chain) or a butyrophenone-like

(and corresponding carbinol) radical as depicted:

Y "azaspiro[4.5]decanedione"

15 |

1
\/ "R, ,R,-dialkylglutarinide"




M1, U S, Patent 3,398,151, Wi, at al., U S Patent 3,717,634 and,
respectlvely corresponding Wi, at al., publications - J. Ned. Chem, 12,

876-881 (4969), 15, 447-479 (1972) -- variously describe

“azasyi r o[ 4. 5] decanedi one and di al kyl gl utarini de psychotropic conpounds

resembling fornula (1) [err] wherein [err] are al kyl or joined to foy
-[err] -and Binter alia represents phenyl plus various heterocycl

wi t iNopt honal substituents): ~ -3- Casten~ & al., U.S. Patent 4,18
concerns the anxiolytic use of conpoungy (4) which is*referred to in the
biological literature as buspifone. r] Benica, et al., J. Am

Phar maceuti cal Associ ation, 451-456{5 (1950) descri bes

3,3-dialkylglutarimdes wherein [erf] /s [err] eidisboriRgnediBaet S hydrogen
or Cl4 al kyl as shown in fornmula (3 _aéd states the conpounds | acked

significant physiological activity. [e a] (3)
0
- . "spirocyclopentyl-2, 4~
é thiazolidinedione”
o .

F —@-C—(Cﬂz) 3= "butyrophenone"”
oH . '
5 . F -@-Cﬁ-(@ﬂz) 3~ "butyrophenone carbinol"

Wu, U.S. Patent 3,398,151, Wu, et al., U.S. Patent 3,717,634
and, respectively, -corresponding Wu, et al.; publications == J. Med.
Chem., 12, 876-881 (1969), 13, 447-479 (1972) -- variously describe
azaspiro [4.5]decanedione and dialkylglutarimide psychol:ropi.c. compounds

. 10 resembling formula (1)

1)

‘wherein Rl and llz are alkyl or jeined to form -(Cﬁz) 4~ °F -(CH2) s-and
_ B inter alia represents phenyl plus vari.ous. heterocyclies (all with

optional substituents): * -



e ——————e

Thi azol i di nedi ones are known to the art. For exanple, Jones, et al., J.

Chem Soc., London, 91-92 (1946) refer to 5,5- 10

di al kyl - 2, 4- thlazolldlnedlone barbituric acid anal ogs and di sc¢l ose t hat +
a 5- rocyclohexyl ‘2, 4-thi azol i di nedi one (4) produced narcosis and ’
‘analg s'a in mce. S NH O (4) Various types of 1,4-substituted . .

pi peh a |ne derivatives areoalso known to the art as |IIustrated in thes

f ol g references. 5 Gregt Britain 2,023, 594A di scl oses

1- (Reafkyl)-4-(3-tri- fluoromnethylthidp enyl)plpera2|nes useful for

ng anxi ety and depression having general fornmula (5) [err] (5)
wherein nis 1-3 and Rinter alia represents heterocycles such as [err]
wherein mis 0 or 1 and Xis a -S, -0-, imno, alkyl-imno or 10

met hyl ene. Rojsner, et al., Collect. Czech. Chem Commun.,-40(4) 1218-1230

(1975) inter alia d i be butyropheny derivatives of u1=\\
L3RS

Casten; et al., U.S. Patent 4,182,763 concerns the anxiolytic

use of compoﬁnd (4) which is referred to in the}bioiogical literature

as buspiﬁone. )
0

)4 : _
N-(CHZ)A- . ——<f_
Q
Ben;ca, é:_al., J. Am. Pharmaceutical Association, 451-456
5 A (1950) describes 3,3~dialkylglutarimides wherein & is Cl_a'alkyl and *;j

"Rz is hydrogen or c1-4 alkyl as shown in formula (3) and states the

éompounds lacked significant physiological activity.

(3
Thiazolidinediones are known to the art. For example,

Jones, et al., J. Chem. Soc., London, 91~92 (1946} refer to 5,5-

10 dialkyl-2, 4-:hiazolidinedlone barbituric acid analogs and disclose

o,



-5- formula (6) as part of a psychotropic structure-activity-relationship
study., [err] (6) None of the aforenentioned references disclose or suggest
the 1.2-benzi sothirazol e or 1, 2-benzi soxazol e pi perazi ne derivatives 5  of
the instant invention. Summary , and Detail ed Description of the |nventi
In its broadesg aspect, the present invention is concerned with pipe
deriyatives having neuroleptic (antipsychotiéc) properties characterige
a.coﬁﬁﬁunﬁ'of Formula (1) [err] 10 wherein [err] represents the radicsa
[err] -6- [err} [err] . .

' that a 5-spirocyclohexyl-2,4-thiazolidinedione (4) produced narcosis

and analgesia in mice.

0 .
'S\NWTI,NH
0
(%)
'Vat;ous types of 1,4-substituted piperazine derivatives are
e’ a}so knovn to the art as illustrated in the following references.
5 ' Great Britain-2,023;594A discloses;19(8931k&1)~4~(3-cti-

fluoromethylthiophenyl)piperazines useful for treating anxiety and
depression having general formula (5)

R-(CHZ)n—t/-'_.\«4-©-—SCF

3

(5)

wherein n is 1-3 and R iﬁter alia represents heterocycles such as

wherein m is 0 or 1 and X is a ~S~-, =0-, imino, alkyl-imino or
10 methylene. |
Rojsner, et al., Collect. Czech. Chem. Commun. ,- 40(4)

1218-1230 (1975) inter alia describe butyrophenone derivatives of

-,
i



(e) f inwhichnis 3 or 4, [err] are

i ndependent|y |ower alkyl of 1 to 4 carbon atons, Y is oxygen or sulfur, Z

(X728 pgen or hal ogen, or a pharmaceutically acceptable non-toxi c acid

i salt thereof. It is to be understood that, as used herein, hal ogen
5/ | denpt es fluori.ne, iodi-ng-and preferably chlorine and brom ne with .the

' over al kyl " referrlng to both %%ralght and branched chain carbaaa

A clFusive. Illustrative of these ™

radi-¢al s are carbon chai ns which can be nethyl, éthyl, propyl, isopropyl,

1-butyl, |- o

phar maceut i Lﬁg}’wagg%%% Iﬁ{}g ift:lqg&a g?%‘?’(@#ssét%tgcsmgf K ivu ven?ale%ﬂn"?ahrig t hose

in which theeagy.on does not contribute signifi- cantly to the toxicity or

phar macol ogi cal activity of the salt and, as such, they are the

phar macol ogi cal equival ents of the bases of Formula |I. They are generally

preferred for nedical. usagge= I n gone 15b(—+ﬂ§$ances, t hey have physi cal

properties which nakes prendesiraife fox p maceuti cal formulation

such as solubility, Fa wor &gy, o sibility with respect to

tabl et formation and gonpati bilit h other ingredients wth which

t he substance nay be used for pharnmaceutical purposes. The salts are

routinely nade by (6) '

'None .of the aforementioned references discléose or suggest W
the 1,2-benzisothiazole or 1,2—b¢n¢isdxazb1é-piperaiine derivatives

5° of the instant invention.

sdmmary and Detailed Description of the Iavention

In its broadest aspect, the present invention is concermed
with piperazinyl derivatives having neutolepcic (antipsychotic)

properties characterized by a compound of Formula (I)

10 wherein R represents the raddical -

(a) o )



adm xture of a Formula | base with the selected acid preferably by contact
I'n solutlon enpl oyi ng an excess of commonly used inert 5 sol vent
mater ethér, benzene, ethanot, ethyl acetate and preferably acet
They' may also be made by netathe5|s or treatnment with an ion ex
under. conditions in which the arrion of one salt of the substanc
Forﬁq%? | is replaced by another anion undeg conditions which a
separdatien of the 10 desired species such as by pregipitation from
solution or extraction into a solvent, or elation fromor retention on an

I on exchange resin. Pharmaceutically acceptable acids. fqf the. purposes of
salt formation-of the & tances of Fornmula | inc ¢ syl furic, phosphoric,
hydr ochl ori c, hydrobrof c, ? droiodic, citric, acetl.( zoic, 15

ci nnam c, mandelic, ph 0 anitrit, mucic, isethijoni¥(PaTitic,

hept anoi ¢, and ot hers. : conpounds of Fornmula | gr-ef{n R is radical "a,
b, ¢ and d" of the instant® invention are obtained by prdxedures involving
al kylation of piperazinyl or "imde" intermnediates al ogous to 20

net hods described by Wi, (et al ., patents supra., |ncoﬁgbrated herein in
entirety by reference. Such methods are |Ilustrated bel ow for preparation
of a preferred Fornula | conmpound (R=4a, n=4, Y=2S, Z-=

8-[4-[4-(1, 2-benzot hi azel -3-yl) -1 -pi perazinyl ]butyl]-8- azasp|r0[4 5] decane-

7,9-dione (la,) [err] /~= 9 - o
F_ c-(csz) 3 , F cg.(cgz)

<

N

(e) : _ S (£

in which n is 3 or 4, R, and R, are independently lower alkyl of

1 to 4 carbon atoms, Y is oxygen or sulfut, Z is hydrogen or halogen,

or a pharmaceutically acceptable ‘non-toxic acid addition salt thereof.

It is to be understood that, as used herein,-halogen
S deqo:es fluorine, iodine #qd preferably chlorine and bromine with the

term "lower alkyl" referring to Soth straight and branched chain

carbon radicals of from 1 to 4 carbon atoms inclusive. Illustrative
g_} of these radicals are carbon chains which can be_mechyl, ethyl,

propyl, isopropyl, l-butyl, l-methylpropyl and 2-methylpropyl.

10 . The pharmaceutically acceptable acid addition salts of the
invention are those in which the anion does not concribuce signifi-
cancly to the toxicity or phatmacological activity of the salt and,
as su;h, they are the pharmacological equivalents of the bases of
Fo:ﬁula I. They are generally preferred for medical usage. In some

15 instances, they have physical properties which makes them more
desirable for pharmaceutical formulation such as solubility, lack of

hygroscopicity, comp;essibility with reépec: to tablet formation and

-,
1



-8- Method A [err]

-9- Method DO + H2N- (CH _ 2) 4- la S In the

fror egoi ng reacti on schenes, "M denotes an al kali 10 netal salt and the
‘speci f} | ogen recited is_given only by way of exanple with other nenbers
of the h —

10

15

20

%; gen class (e.g.* chlorine, , _ .

.- 7 - .

. ’ \
compatibility with other ingredients with which the substance may be

used for pharmiceutical purposes. The salts are routinely made by
admixture of azFormulé I base witﬂ':he selected acid'ﬁreferably by
contact in solution employing an excess of coﬁmonly used inert
solven:s.such és wa:ér, ether, benzeﬁe, ethanpl, e:hyl_acé:ate and
preferably acetonitrile. They may also be made by qetathesis or
:reatmenC'ﬁich'ahiién exchange resin under_condi:ions.in'which the
anion of one salt of the substance of thé Formula I is replaced by

another anion under conditioms which allow for separation of the

" desired species such as by precipitation fron solution or extraction

into a solvent, or elution from or retention on an fon exchange

resin. Pharmaceutically acceptable acdids for the purposés of salt

Method B Type 1 O [err] Type 2 [err] 5 Met hod C'[érr]

-
N
A

o~

formation off:he.suhstanqes of Formula I include sﬁlfutic. phosphorice,

hydrochloric;, hydrobromic, hydroiodic, citric, acetic, benzoic,
cinnamic, mandelic, phosphoric, nitric, mucic, isethioﬁic;'palmit}c,
heptanoic, and others.

The compoﬁnds of Formula I wherein R i{s radical "a, B, c
and d" of the instant invention are obtained by procedures involving
alkylation of piperazinyl or "1uidé“'£ngermediates analogods to
methods'd;scribed by Wu, et al., pacénts*ggggg,, inc&rporated herein

[} . . . .
in entirety by reference. Sudh methods are illustrated below for

préﬁatacion of a preferred Formula I compound (R = a, n=4, Y=5, 2 = H),

7,9~-dione (Ial):

- (1a))

 8~[4~[4~(1,2-benzothiazol~-3~yl)~1-piperazinylbutyl ]-8-azaspiro[4.5]decane—~

A

-



brom ne, iodine) operable as well as suitable displacenent groups such as

sul fate, phosphate, tosylate, inesylate and the |like. Method Ais further

gener {"cal | y described as a process for-15 preparing a conpound. of Fornul a
“wherein Ris the radical "a, b, c or d" as previously defined therefor

mhlch conprisgs reacting an iniﬁoyl compound of Formula Il Imd-A , :

(I'1)<wherein A is -[err] in which "n" is 3 or 4 and "X" is the 20

resi (}U‘é of* a reactive ester groupi ng such as &hroride, bronide, iodide

quorlde\ sul fate, phosphate, tosylate or nesylate, and "Inid" represe

25 [err] 30 [err]yaiRod oA - 10 - in which [err] are independently |ower alkyl

with a conpound la Ill [err] wherein "Y' is oxygen or sulfur and

"Z" is hydrogen or hal ogen; ign a

\
N-(CU,) ,-Br +

24

Method B

— Ial

>< 7\N ) .

L N - N

_ \( - _/@L-/ lU 1
T ' 0 ' .

5 - Method C

— Ial




reaction inert solvent. 5 Method B is further generically
descri bed as a process for preparing a conpound of Fornmula | wherein Ris
the radizal "a, b, ¢ or d" as previously defined which conprises reacting
an im N\ compound of Formula IV Imd-M (rv) 10
mhereigY_ is an alkali netal salt such as sodium potassiumor |ithium
and "Iy

al kyl w

represents [err] or in which [err] are independently |ower 7

a conpound of Formula V-or .V'g _ -11- [err] (V) wherein "X""is
the acid residue of a reactive ester grouping such as chloride, brom de,
| odi de, fluoride, sulfate, phosphate, tosylate, or nesylate, and in Formnula
V' is preferabl yMetiedi be, chlorine or iodine, "n" is 3 or 4, "Y' is oxygen

or sulfur, and "Z" is hydrogen or 5 hal ogen in a reaction inert solvent.
Met hod Cis further generical“y_described as a process for

* HZN—(CHZ)A—Q | .N

05

In the foregoing reaction schemes, "M" denotes an alkali
10 metal salt and the specific halogen recited is given only by way .
of example with other members of the halogen class (e.g. chlorine, hd
bromine, iodine) operable as well as suitable displacement groups
such as sulfate, phosphate, tosylate, inesylate and the like.
Method A is further generically describéd as a process for
15 preparing a compound of Formula I ﬁherein R is the radical "a, b,
c or d" as previously defined therefor which comprises reacting
an imidoyl compound of Formula II
Imid-A (1D .
wherein "A" is -(CHz)n-X in which "n" is 3 or 4 and "X" is the
20 acid residue of a reactive ester grouping such as chloride, bromide,
iodide, fluoride, sulfate, phosphate, tosylate or mesylate, and

"Imid" represents

25

30

o
o

. l N=- ' or- - .
| | s_( -
35 0

(e ' d"



preparing a conpound of Fornula | wherein Ris the radical "a, b, ¢ and d"
as previously defined which conprises reacting a conpound of Fornula VI
[err] .10 wherein "I md" represents [err] -12- in which [err] ar
i ndegendently | ower alkyl, "a" is+3 or 4 with a conpound of Fornmul a2
[err] . (VI'l) wherein “hal 0" is hal ogen, preferably chl
brom Rg, and "Y' is oxygen or sulfur and "Z"lé)s hydr ogen or hal ogen,
reaction inert solvent. 5 Met hod™D i's further generi
described as a process for preparing a conpound of Fornula | wherein Ris

it te o B 6, R BE 5 BRAR L S 0 OI L B0 52014 ™
.0 (M1lc) ' _ ~(VI11d) in which [err] are
i ndependent |y | o&‘/’etrméT klﬂ: w th a conpound. of

7\

HN N

N/ | (111)
K\\Y.
U ' wherein "Y" is oxygen or sulfur and "Z" is hydrogen or halogen; in a
| | reaction inert solvent.
5 . Method B is further generically described as a process for

preparing a compound of Formula I wherein R is the radical_ "a, b, ¢
or d" as préviously .defined .w.hich comprises reaé:ing an .imidoyl
compound of .Formula IV | |
Inid-M | )
10 wherein '"M" is an alkali metal salt such as sodium, poca.s'sium. or

lithium and "Imid" represents

o
_(J- or
0
(" : @"
in which Rl and Rz are independently lower alkyl with a compound of

.

Formula V or V'




10 Formula I X [err] “(1'X) -13- wherein "a" is 3 or 4,

"Y" Ls gen or sulfur and "Z" Ls hydrogen or halogen; in a reaction inert .
sol vent™ e foregoing generic enbodi ments of Methods A B and C constitute.
A uni Arocess for preparjng conpounds of Fornula | 5  wherein‘Ris the

radi dal\('/4,] b, c or d" as preV|oust descri bed whi ch conpri ses aIkyIathg a

conpaurnid/df Formula 111, IV or VI with an appropriate alkylating [ '
i nter i gte of Fornu]a 11, V, VvV or=vi¥l in a reaction inert solvent.

Met hoys A/and C are conventionally carried out. unler 10 reaction
condi thons enployed in preparing tertiary am nes by al kyl ati ng secondary
‘am nes. ‘Thus, the conpounds of Formula I wherein Ris radical "a, b, ¢ and
d" are obtalned by rea ng appropriate inter- nediates in an inert

S om abo [ about [err] in the

: $ an 1 aci §/ bi n§j_no
Oper abl e i norganic ano' bindi ng bades /Y clu
al kali and al kal i ne earth neta¥” caNgonatZes, bic S,
sodi um car bonat e and pot assi um carbonate particularly &yeferréd
referred to throughout = (V)

-

wherein "X" is the aeidlresidue of a reactive ester grouping such.as

chloride, bromide, fodide, ‘fluoride, sulfate, phosphate, tosylate, or

_ . _ : W
mesylate, and in Formula V' is preferably b:omine,_chlorine or iodine,
"n" ig 3 or b "Y" is oxygen or sulfur, and "2" is hydrogen.or

5 halogen 1n a reaction inett solveuc.

Hethod C is further genericdlly described as a process for
preparing a compound of Formula I wherein R is the radical ‘a, b, ¢
and d" as previously defined which comprises reacting a compound of
Formula VI

xmid—(cnz)n—t{r-\m, VD)
10 wherein "Imid" represents
0 | R 0
- o — ,
R
-2
0 0
') : ")
0 Q
' ;_ or : -
.L—q( R ,s-—%g
o .
(") - BRCUY



the specification, the term"inert reaction nmedium' refers to any 20 _
protic or aprotic solvent or diluent which does not enter into the ti on
to.any substantial degree. In.this regard, acetonitrile is a parti
preferred solvent with the reaction conveniently carried out at refl !
tenperature. Satisfactory yields of the present conpounds are obt ai W th
reac%.i;n peritod$ ranging from?25 about 2-24 hours. . Formula (1) products
may purified by crystal- lization teChrﬂ‘%]ués from standard sol vent nedia
such as acetonitrile, isopropanol, nethanol, ethanol jand the |ike and by

ot her conventi onal -14- et hods such as chromat oqfkaghy. gg‘lsoyi ng a
silica gel col unk® 4R Ry 2pdiRasath iE;‘FﬁPGPﬁﬂﬁlPh LovgT Akhol @ A ef *net hanol
and et hanol as el uEnt. Met hod Beill ystrates a nodification of the unitary
process 5 of thetRst SAPPOURY Sft FETt8r Br eparation of Formula | wherein R
is radical "a, b, c and d" conpounds in which an alkali nmetal salt of an
imde internediate of Fornula IV i yl ated. Standard | aboratory
procedures are enpl oyed i this re_acti_omﬁgch- as those
described for the al kyl ation- § e Gabriel syntheSis - S. Gabriel, 10
Ber. 20, 2224 (1887). |In the prigsent+®caye, for instance, the reactants are
conbined in an inert reaction nediumat tenperatures ranging from

wherein "halo" is halogen, preferably chlorine or bromine, and "Y" is

oxygen or sulfur and "2" is hydrogen or halogen; in a reaction inert solvent.

- \/ . . )
5 Method D is further generically described as a process for
' preparing a compound of Formula I wherein R is the radical "a, b,'é
or'd" as previously defined which comprises reacting an anhydride of

Formula VIII(a, b, ¢, or d) .
' 0 _ R 0
>< : ’ >< ? r
R
-0 . 2 o

. (VIIIa) ' (VIIIb)

e

.| . .0 i
(VIIIe) - S (vIIId)

e

in which Rl and Rz are independently lower alkyl with.a compound of

10 Formula IX

HyN=(CHy) X T

N« z.

(IX)



[err] to [err]. Tol uene and xylene are particularly preferred sol vents
for carrying out the reaction but other solvents which do not adversely
affect the reaction or reactants can be enployed. In this regard, 15
e s such as di oxane, benzene, dinethylfornmam de, acetone,. .

ijtrile, n-butanol aqd-the | i ke are operable. In general, the al kal i
alts (1V) aie prepared by treating the corresponding inide presufsor.
n al kali hydride such as sodium hydri de, an alkali al coholate such as
sodi Um et hoxi de, an al kali amide such as 20~ sodium anide, an al kali base
such as sodi um hydr oxi de, pot assi um hydroxi de, an alkali carbonate such as
sodi um car baezetn Oa" PRt Ao #N"Ar KOBRF R S XuBid Akl e'zsoté/@@amgha des not
necessary to pre-formthe Fornula IV al kali netal salts and the imde
precur sor dwdepémetmzi nydctdbk inatt sglespent (Vor V) can be conveniently
conbined in an inert 25 reaction nediumin the presence of a base,
preferably sodium oﬁ?@?%l&n%ﬁ@nﬂ@dm&nﬂs of) Yechqdsnponded & Fornula |
wherein Ris the radical "e or f" are obtained by rocess invalving

al kyl ati on ¢fnsgi ‘iﬂ"ﬁe‘? é‘EF-FF}HY P‘F&cé?ﬁ‘rEfGFa?’é*PGFi%F?RW&“‘F# PE[E?'P]-'lﬂ/\Her ein "Y"

's OnyE{I where&n ¥ d is t e rzad:lcasl “Xdr Oggnoror" haasl ggevr}.ouslt.y described which

comprises alkylating a compound of Formula III, IV or VI with an

appropriate alkylating intermediate of Formula II, V; v! pr VII in a
reaction inert solveat.: - o ':‘ ' ~
‘Methods A and C are cpnventionallyzcarried out under

10 reaction candi:ion#“ahployéd in"prepéripg ter:iﬁry aniheswby alkylating
secondary aminep. Thus, the compounds of Formula I wherein R is .
radical "z, b, ¢ and 4" are obtaingd by reac:ing appropriate inter-
mediates in an inert reaction medium at temperatures of from about
"50° to about 200°C. in the presence of a Ease suipable.for use as an

15 acid binding agent. Operablg inorganic and organic écid binding
bases include tertiary amines, alkali and alkaline earth metal -
cétbcnates, bicarbonptes, of hydrides with sodiuﬁ carbonate and
potassium carbqna:e particularly preferred. As referred to throughout
the specification, the term “1pett reac:iop medium" refers to any

20 protic or aprq:ic solvent or dilpenc which does not enter into the
reaction to anp substantial dégr;e. In this regard, acetonitrile is
a p;::icularly preferred solvent with the reaction conwenigncly
carried out at reflux temperature. Satisfa§:Ory yields of the
present compéunds are obtained with reaction periods ;angipg from

25 about 2-2& hours. Formula (I) products may be purified by prystal—
lization techniques from standard solyent media such as aeetpnitfile,

isopropanol, mé:hanol, ethanol and the like and by ather comventional



5  conmpound of Formula X [err] wherein "X" is as defined above and
preferably chlorine or bromne in a reaction inert solvent to provi
conpounds-of Fornula le [err] and thereafter reducing (le) to affofd
- ¢orréspondi ng conpounds of Formula If [err] -16-- Pi perazi nyl
benzi sot hi azol e and benzi soxazo)’e internediates of Fornula (111)
obt ai ned by reaction of 3-chl 6ro-6-2-1, 2-benz- isothiazole or

3- cﬁhﬂ’ -6-Z- 1, 2- benzi soxazole with exce‘ssl‘bl perazi ne at el evated
tenperature. For exarrpl e, 3-chloro-1, 2-benzi sot hi azdl e 5 starting
material is prepar treating 1, 2- ben2| sot hi azol - Hyone with
phosphor ous pent"‘.f&ﬁ ¥'&‘§' 3% qhrppatogrRphy ?\'l?ﬂr?%’-“gAaﬁ ?%‘a’eécﬂ?&wfsi"éﬁl of )
1, 2- benzi soxazol_- chl.oro- 1 2- soxazol e i rried out wt
phosphor us oxycHloF 3’ éralcg%%mlf%m aad (}gﬁ‘P nﬁ“ 0?% P‘f?tgﬂ?ge?ﬁ?r gthanol, as
Boshagen, Ber. JeQQan§326 (1967) 10 - The conpounds of the

i nstant invention are useful pharma- col ogical agents with psychotropic

properties. In this regafdthod Re¥1lustrates a modification of the unitary process

Q

5 of the instant invention for preparation of Formula I wherein R is
radical "a, b, ¢ and 4" compounds in which an ;ikali metal salt of an
imide intermediate of Formula IV is a;kylated. Standard laboratory

: . procedures are employed in carrying out'this re;ction such as those
described for the alkylation step of the Gabriel synthesis - S. Gabriel,

10 Ber. 20, 2224 (1887). In the preseat case, for instance, the reactants
are combined in an inert reaction medium at temperatures ranging from
50°C. to 200°C. Toluene and xylene are particularly preferred solvents
for carrying out the reaction but other solvgnts which do not adveréely
affect the reaction or reactants can be employed. In this regard,

15 solvents such as dioxane, benzené, dimethylformamide, acetone,
acétonitrile; n-butanol and the like are operable. In general, thke
alkali metal salts (IV) are prepared by treating the correspo;ding

vy imide precursor with an alkaii hydride such as sodium hydride,uan
alkali alcoholate such as sodium ethoxide, an alkali Amide such as

20 sodium amide, an alkali ﬁase such as sodium hydroxide, potassium
hydroxide, an alkali carbonate s;ch as sodium cﬁ;bonate or potassium
ca;bona;e in a suitable solvent. It is nog neces#ﬁry to pre-form the
Formula IV alkali metal salts and the imide precursor and piperazinyl
alkylacing agent (V or V') can be convenieantly cpmbined in an_ inert

25 reaction medium in the presence of a base, preferably sodium or

potassium carbonate.



exhi bit selective central nervous systemactivity at non-toxic doses and
are of particular interest as neuroleptic (antipsychotic) agents. As with

ot her wn anti psychotics, .the conpounds of Formula (1) 15 evoke certain
Yesp in standard in vivo and in vitro pharma- col ogical test systems
whi ch known to correlatg well with relief of anxiety and.synptons -6f
acute™aad chronic psychosi’s in man. The fgplLlowing are illustrative of sstich

conventional in vivo test systens -used to classify and differentiate a
psychotropi c agent froma-20 nonspeci fi c CNS dépressant -and determn ne

potential side-effe mﬂo‘uﬂm lolet i’ftﬁluif'lgwﬁneé%aé 90t i gﬂ[ijc\éit'ye) or RO di ng

the latter, antipsychotic agents as a class are known to produce sedation

and ext rapyaaériodvigneea?t hOp¥ocesd Nndelvaag A Ky DItbR b Y S§PRES21ng At i asi a,
par ki nsoni sm tardive dyskinesia and autonom c nervous system effects.

- 17 - Behaimuerfibdibeatof Formula IIT Ref erence Suppression
of conditioned ' Al bert, Pharnacol ogi st, 4, avoi dance response -( CAR)
152 (1962); Wi et al., J. Med.. Chem, 12, 876-881 (1969). 5 Cat al epsy
Costal |, et al., Psychopharnacol ogi g, 34, 233-241 (1974);. Berkson, J.” Amer.
Statist. As§oc. , 48, 58 53) . : 1)
¢ Z
Qherein "Y" is oxygen or sulfur and “Z" is hydrogen or halogen with a J

5 co‘mpoutid of Formula X . _, o |
1,._C:/>_\v_a'<.c‘*z’3"" | IR

wherein "X" is as defined above and most preferably chlorine or
bromine in a reaction inert so_lvent to provide the compounds of

Formula Ie

| o . , . o -
F ‘O"E'mz?a'ﬁ ] h‘ﬁw\_:Qz B (Te)
Y _ o

and." thereafter reducing (Ie) to afford the corresponding compounds of

Fptﬂmla If

: . OH
F _O— CH~ (CH, ) ,~N

(1




Fi ghting Muse Tedeschi, at al., J. Pharmacol. Expt.
Therap., 125, 28 (1959). 10 Rot ar od ' Ki nnar d,
at al., J. Pharmacol. Expt. "“Therap., 121, 354 (1957). Aponorphine

St er eot ypy- _ Jannsen,- et al., Arzneimittel. Forsch., 17, 84X
(1966). As fwurther indication«f the psychotropic-activity and 15
specificity of the instant conpounds, state-ofiéthe art in vitro centr
nervous system receptor binding nmethodol ogy can be enpl oyed. Certain
conpounds (commonly referred to as |igands) have been identified which
preferentially bind to Bimsazinylhbhegaisdthisgaly aridt benzisoxazgle imtesnedisiess®l i ng
W th psychotropic activit potential for side 20 effects. Inhibition
of radi ol abel edof |Fgm&abﬂv¥&|> nFet ebtadned Specrqarriompfp-shiqnerpyi-3s 2thenes

consi dered a msasure of a C und' &S abi |It%ét0 af fect correspondin

central Iner vous? d OFY-Scatied-Retrdsuraralt KLER SXFERS PipfTaZine at
i nci h fol | gy ¢
cxampl e, e"gi %E%dcl ”?%“EB.* A

erence

(Dig‘?g; ;ne . scfgé:,zg gg%e:ﬁb%ﬁ?ﬁpar@& b@l :reamgeﬁ,Z-mﬁﬁmgﬂiazol-l-gﬂﬁg&

Sci ence,
with phosphorous pentachloride at 100-140°C. for 4 hours. A similar

conversion of 1,24benzisoxazol-3-one to 3-chloro-l, 2-benzisoxazole is
earried out ﬁich.bhosphotus oxychloride/trie:hylamine.aeeording to
the procedure of H. Boshagen, Ber. 100, 3326 (1967).

10 . The compounds of the instant invention are useful pharma-
cological agents with psyehoeropic'progerties. In this regard, they
exhibit selective central nervous eys:em eccivity at non-toxic doses
and are of particular interest as neu:olepﬁic (antipsychotic) agents.
As with other known antipsychotics, the compounds of Formula (I)

15 evo?e certain responses in standard in vivo and in vitro pharma-
cological test systems which are known to correlate well with relief
of anxiety and symptome of acute and chfoﬁic psychosis 1n-ﬁen. The

L_F ' following are illustrative of euch conven:ional'ig_gigg'teet systems

used to classify and differentiate a psychotropic agent from a

20 noespecifielcns depressan: and determine potential side—effeet
liabilities (e.g., cacalepcic accivicy) Regardieg cﬁe 1atte£,
antipsychocic agents as a class are known to produce sedation and
ex:repyramidyl reactions such as acute torsion dystounia, akathiasia,

parkinsonism, tardive dyskinesia and autonomic nervous system effects.

o



Creese, et al, Science, 192, 481 (1976). 5 Chol i nergic
Yamanura, et al., Proc. Natn. Acad. Sci. USA 71 1725 (1974). Al pha-receptor
Q'e ‘et_al., Science 202: 322 (1978); Rosenblatt, et al., Brain_Res. 160: .,
39); U Prichard, et al,., Science 199: 10 - ' : ;
. 8%, U Prichard, et al., Mlec. Pharmacol. 13: 454 (1977). Serotonin
Typ B Peroutka and Snyder, Ml ec. Pharnmacol. 16: 687 (1Q79).
According to the pharnacol ogi cal profile-ed¥abtished by the 15 :
aforenentioned tests, the instant conpounds of For'mula (1) have prom sing
anti psychoti getQiis¢ll @bsd N that they are rel ati vekyg&@{‘@gt inm the CAR test
havi ng oral ED5U values <I0U ny/ kg body Werght and [err] or <I000 manonol ar
in the [err] sugptepsioanet dopdisibred ecept Or Alviedtl] PhatssoYogile] i ity in the -
CAR t est andaeqidascoresmmsay(GAR) 20  consisPe(pb2)i atli etiale,of . aedi Tagehot i c
potential in man. Regarding selective antlfhs§ted8Lc(1969)vity, preferred -
conpounds of the invention have significant dqfanine receptor binding
activity andCatadgpPess rat CAR bel ow cat al Gzﬁcﬁé J§5eal. , \Pgychephaymagqlpgia,
preferred conpound in this regard is 25 3% 233-241 (1974); Berkson, J. ‘Amer.
8-[4-[ 4- (1, 2- benzoi sot hi azol - 3-yl ) - 1- pi pePBEARG P8RS 1] 4% 363HFPr E1953) .

ELST L i e

10 Rotarod . ' Kir_mard, et al., J. Pharmacol.
Apomorphine Stereotypy : ) Jaﬁnsen, et al., Arzneimittel. Forsch.,

| . 17, 841 (1966). .
As fuﬁther indication of tﬁe pgychotrﬁpig activity and
15 -specificity of tﬁe instant compounds,- state of the art il_l_ Er_o_‘
céntra.fl. nervous system receptor binding methqdc.::.lc.'gf can _i:_e émployéd.
Certain compounds (commonly referred to as ligands) have been identified
which preferentially bind co.specific h:'_.éh éffinity sit_es in _brain
tissue dealing w;i.l:h psyéhotropic activity or potential for side
20 effects. Inhibiﬁiqn of rac_lél.olabeled_ ligand binding to such specific -
| high affinity sites is considered a measure o_fl a compound's ability’ "
to a.f'feﬁt.f_ corresponding central nervous system func:ionl or cause side

effects in vivo. This principal is employed in the following 'as_says

which are given by way of example.



m ni mal potential for extrapyram dal side effects. 19 As previously
menti oned, the instant conpounds have psycho- tropic properties
partrcularly suited to their .use as a neuroleptic (antipsychoti
Thus’ conpounds of the instant invention can be used to a
a psychotic gtate in a manmmal i<« 5 need of such treatnent by _
system c adm nistration to said mammal of 3g _effective dose. of from
abou™0. 01 to 40 ny/ kg body weight of a Fornula (1) ¢onpound or a
pharmaceutically acceptable acid addition salt thereof. The term systemc

adm ni stration q&cgﬁq ﬁ\ﬁ{dgj‘% Agg;??rs to 10 oral,gdegfdder and. parenteral
(i.e., intramnus ; and subTutaneous) routes. cemeratty; it
will be found t bapania@n a conpound of t hgudd,esenl. | Méead.! PRarmacadl] D2 Siggsed
orally which is the preferred route, a | argye); Geasddet, V198, 816 cwnw?agent
I's required to produce the sane effect aereessjatl &X, Quﬁiu‘cetym V4Bl (1976).
parenterally In 15 accordance with good clinical practice, It is
preferred toJadifhalinegeic he i nstant conpBamsdurat eb dondiyees dMaton AcsdelScihat
wi |l produce effective neuroleptic (antiP¥ydhok?28) (87ekcts wit hout causi ng
any harnful or untoward side effects.. Theuﬁgeutlcall%cithe I NS

ta
@&BE% e et al., ence 202' 322 (1978),
conpounds are g -[r|e§ %‘i"\}'en Rosenbla::, et al., Brain Res. 160: 186

: : (1979); U'Prichard, et al., Science 199:
10 . 197 (1978); U'?richatd, et al., Molec.
. Pharmacol. 13: 454 (1977).

Serotonin Type 2 a Peroutka and Snyder, Molec. Pharmacol.
16: 687 (1979).

According to the pharmacological profile established by the
15 aforementioned tests, the instant compounds of Formula (I) have
"promising antipsychotic potential in that they are relatively potent
in the CAR test having oral ED. values <100 mg/kg body weight and
Icso's of <1000 nenomolar in the 3H spiperone dopamine receptor
binding assay. Activity.in the CAR test and spiperone assay is
20 considered predictive of antipsychotic potential in man. Regarding
selective antipsychotic activity, preferred compounds of the invention
g;/ _ have .significant dopamine rece;cor binding aetivity and suppress rat
CAR below ca;aleptic doses.
A particularly preferred compound in this regard is
25 8-[4-[4-(1, 2—benzoisothiazol—S-yl)-l-pipetazinyl]butyl]-s-azaspiro-
[4. S]decane—? 9-dione which exhibits relatively weak cataleptogenic

activicy in the rat at approximately 8 times the CAR dose suggesting

minimal potential for extrapyramidal side effects.



20 as pharmaceutical conpositions conprised of an effective antipsychotic
anmount of a conpound of Forrmula | or a pharmaceutically acceptable acid
addition salt thereof and a pharnaceutically .acceptabl.e carriér.

TRigeut i cal conpositions which provide fromabout 1 to 500 ng. of the

act{l ngredi ent per unit dose are preferred and ar’e conventionally. 25,
pre as tablets, |ozenges, capsulgsiopawders, aqueous or oily 7
suspeasSi ons, syrups, elixirs and aqueous sol utions. 20 Preferred oral

conpositions are in the formof tablets or capsules and may contain
conventi onal excipients such as binding agents (e.g. syrup, acacia,

gel atin, sorbitol, Asrexpydowslly, mentipaddyv ity linsqapkr alrpdamis) hade psyrhe—(e. g.

| act ose, 'sugar, nmize-starch, calciumb5 phosphate sorbi tol or glycine);
| ubricants =(-'%Pi§ P?@gﬁé%qmmmlea#wﬁ sutiaN: topeheist $ae ascyhpersilepricsi| i ca),
di sintegrants starch) and wettin ents (e.g. sodium |l auryl

sul fate). P‘EJ‘t"PB%E"“E’JF) 2Be¥ensTfe § nul a°F EEnirRt irygreion

conventional pharmaceutical, vehi.cles are e HOégc for _parenter

conposi ti onSaRBEHISES h TRIIEERE SorutTon” PEye ?WFa’\?eﬁd’Eﬂ“g*jié‘ct ion or
an oilys Su?Q@:P%'EO&JhOEréaE&%I m AL L e d;ﬂgt _ectng#Lm[z@%g iSngéJfoue Ssdid/l ng

~the desire arit sta arenteral use are

obt ai ned bmﬁc?* UhNG deraitde 188500 FoR YabdBE q:hm %Yo a@%gf;lﬁg ipg@y cOMpound i n

water or-a ve e COI’ISI sti ng .
weight of a Formula (I) compound or a pharmaceutically acceptable

@
acid addicion salc thereof. | CLe e : bt

The.term syétémic administration as used herein refers to
_10 ._bral, rectal, and pazenterai’(i.e., intréﬁuséular. incravenous, and
subcutaneous) routes. Generally, it will be found that when a
compound of the present invention is administered orally which is :he
preferred route, a larger quantity of the accive agent is required to
produce the same effeét'AS'a smaller qﬁanticy given pagenterally. In
15 accordance with good clinical practice, it is preferréd to administer
the instant compounds at a concenfracion.léQel that will produce
effective neuroleptic'(ahtipsycho:ic) éffects yitﬁouc causing any
harmful or uatoward side effects. |
Therapeucxcally, the instant compounds are generally given
20 as pharmaceucical compositions comprised of an effec:ive ancxpsychocic
amount of a compound of Formula I or a pharmaceu:lcally acceptable
~acid addition salt thereof and a phatmaceut1cally accepcable carrier.
Pharmaceutical compositions whxch provxde from abou: 1 to 500 mg. of
the active ingredient per unit dose are preferred and are conventionally
25 prepared as tablets, lozenges, capsules, powders, aqueous or oily

suspensions, syrups, elixirs and aqueous solutioms.



of a polyhydric aliphatic al cohol such as glycerine, propylene glycol, 15
‘and polyet hyl enegl ycols or m xtures thereof. The pol yethyl eneglycols
consi st ofsa m xture of non-volatile, normally liquid, polyeth : _
dlycots which are soluble in both water. and organic |iquids an /ch have
nol ecul ar wei ghts of from about’ 200 to 1500. The fol |l owi ng non ting
exanpl es serve to illustrate 20 prepar at | a of specific compounds of the
i nsta i hventi ons. 21 EXAMPLE | 3- (I -Pi perazinyl)-1, 2-benzi sot hi azol e
[err] A mxture of 3-chloro-1,2-benzisothiazole (37.8°g., 0.235 nole) and
pi perazine (304.2 g., 3.53 nole) is heated under an argon- 5 at nosphere
for a period of 20 hr. afreferred oral gomppaiiigns axet iy theHerpafctaldetmort ure
is dissolved in 2 liters of water and the aqueous sol ution repeatedly
extracted with fEPRYASENEG ARy SoEainseenvaptional exclpienhs puch as.gladiag” -
magnesi um sul fat e _and ,concentrated i.n vacua. Residuyal material is taken
in ether, filterdd" sno(elﬁ)" SYRnc TAHAr é&%ﬁ%aﬁfgip PSP .’4°tg?°€yﬂ'§'23’f'p
of 3-(I-piperazi b .50t gzagl.e.fJl.ee e VL SGou i A :
sanpl e of the frdé')é-lr %1gie>n%)8n3£h§1tegg {légi (t}eagﬁ{/s&r’ oC g’r in%g'zg b2 Batlrlen

5 phosphate, sorbitol or glycine), lubricants (e.g. magnesium stearate,

talc, polyethyleneglycol or silicé), disintegrants (e.g. staréh) and
wetting agents (e.g. sodium lauryl sulfate). Solutions or éuspensions
L of a Formula I compound with conventional phéri;ceu:iéal vehicles are
employed for parenteral compositions such as an équeous solution for
10  intravenous injection or an oily Suépehsioﬁ for iﬁ:ramhsculat injection.
Such compositions having the desired clarity, stability énd adapt-~-
ability for par;nter;l use are obtained by dissolving'from 0.1% to
10Z by weight of the active compbund in water or a'vehicle éon;isting
of a polyhydric aliphatic alcohol such as glycérine, propylene glycol,
15 and polyethyleneglycols or mixtures thereof. The pdlyethjlenéglycols
consist of a mixture of nnnrvolatiie; normally liquid, polyethylene-
glycols which are soluble in both waéér and 6rganic liquids and which
have molecular weights of from about 200 to 1500.
fhe following non-limiting:examples serve to illustrate

20 preparation of specific compounds of the instant inventions.



salt in ether with ethanolic hydrogen chloride and crytallized from

met hanol - et hanol affords analytically pure 3-(I-piperazinyl)-I,2- 15

benngpthlazole hydrochl-oride, m p. [err] (dec.). Anal. Calcd. for [err]
™6, H 5.52; N, 16.43. Found: C, 51.34; H 5.46; N, 16.16. - 22-

2 3-(1- Plpera2|nyl)‘1 2-benzi soxazol e [err] A mixture of

-1, 2-benzi soxazol e- (19.6 g., 0.128 nole) and pi perazine (110 g_ﬂ

le) is heated for a period of =521 20 hr. at [err] in a closed

reactor. The reaction nixture is diluted with water and the aqueous

m xture repeatedly extracted with nethylene chloride. Extracts are

conbi ned, dried over magnesium sul f aggwpfil jconcentrated in vacuo to afford

21.2 g. (82%yield) of 3-(l-piperazinyl)-I,2-benzisoxazol e free base. 10

A sanpl e of the free basg-¢pPigeéfRdnyD -1 za.bhyglfgaehi&m@le salt and

crystallized from net hanol -e ytrcalTy pure 3-

(1- pi perazinyl)-1,2-benzi soxaol e hydrochl'ori de, m p. [err] (dec.). Anal.

Calcd. for [err] C 55.12; H, 5.89; N,.17:54. Found: C, 55.25; H 5.82; N,

17. 53.

A mixture of 3-chloro-1,2-benzisothiazole (37,§ g+, 0.235
.mole) and pipetazine (304.2 g., 3.53 mole) 1is héaced under an argon
5 atmﬁsﬁhere for-a.period.of 20 hr. at 120°C. in a closed Teactor.

The reaction ﬁixﬁuré is ﬁisso;ved in 2 i;:e:é.of'wa:er and the
aqueous solution repéa:edly extracted with methylene.chloride..

| EXtracc; are combined, dried over magnesium sulfate and concentrated
!&llﬁﬂﬂﬂi‘ Residual material is taken up in ether, filtered and

10 concentrated in vacuo to afford 24.4 g. (47%) of 3-(l-piperazinyl)-

l,Z-beuzisqthiazoie free base as a viscous oil.

A sample of'the:free base converted to the hydrochloride ~
salt in ether with ethanolic hydrogen chloride and crytallized.from'.
methanol—e:hanol“affo:dsianaly:iéally_pure-3-(1épiperazinyl)-l,2-

15 benzisochiazolé hydrochloride, m.p. 280°C. (dec.)~
‘ Anal. Calcd. for C,.H,.N.S-HCL: C, 51.66; H, 5.52;

1171373 _
N, 16.43, Found: C, S1.34; H, 5.46; N, 16.16.



m xt ure ofs 3-(1-pi perazinyl")~|;2-benz-. 5 isothiazole (24.3 g.,

and 8- (4-bronobutyl)-8-azaspiro- [4.5]decane-7,9-dione (33.5 g., 0.11

mol e), anhydrous potassium carbghate (32.4 g., 0.23 nole) and potassium-
iodiq§/(3.9 g., 0.023 nole) in 1 liter of acetonitrile is stirred and

heat ee under reflux for a period of 20 hrT ¥#he Teaction m xture is
filtered, concentrated 10 in vacuo and residual material taken up in 350
m . of chloroformwhich is filtered and gon&gn rated in vacuo. The residue
is triturated with ether, refrigerated stlting solid collected. This
material crystallized from acefonid.ri plLoyi.ng. actiyated charcoal
affords a first crop 25.1 g, 3 {'J LLeﬂg l].i’beﬂz °xa¥°q',e 6.0 g, mp. 15
[err] for a total yield of 31.1 g. (64%yield) of the free base formof the
title conpound. Crystallization fromacetonitrile affords analytically
pure 8-[4-[4-(1, 2-benzi sot hi azol -3 - 1- pi perazinyl]- - i
butyl]-8-azaspiro[4.5]decane-7,9-dionex mp. [erg nal. Caled. for [err]
C, 65.42; H, 7.32; _ by

- 23- EXAMPLE 3 8-[4-[4-(1, 2-Benzi sot hi azol -3-yl)-I- .
pi perazi nyl | butyl | -8-azaspiro[4. 5]decane-7,9-dione [err] Method A(E%i%b
0 I e)

A mixture of 3-ch10ro—1,2-benzisoxazoie (19.6 g., 0.128

mole) and pip-eraz:l.ng (110 g., 1.28 mole) is heated for a period of

5 20 hr. at 120°C. in a closed reactor. The reaction mixture is
diluted with water and the aqueous mixture repeatedly ext:ract:e_& with
mé:hylene chloride. Extracts are combined; dried over magnesiun.
sulfate and concentrated in vacuo to afford 21.2 g. (822 yielcf) of
3-(l-piperazinyl)-l,2-benzisoxazole free base. o

10 A s;mplé of the free base converted .t:o the hydrochldride
salt and crystallized from me_chat;ol-er.hanol affo'rds énalytical]_.y pure
3-.(1-piperaziny1)-1;Z-benzisoxaole hydrochloride; ﬁ.p. 326°C. (&ec.).

1171373
N,.17.54, Found: C, 55.25; H, 5.82; N, 17.53.

- . Anal. Caled. for C,.H,.N.0-HCl: C, 55.12; H, 5.89;



20 N, 12.72. Found: C, 65.45 H, 7.31; N, 12.75. NVR [err] : 1.60

(12H, m;

2.57 (4H,- s); 2.62 (611, m); 3.54 (4H n); 3.79 (2H, n); 7.34 (2H,

M, 7«81 (2H m. - 24 - Ethanolic hydrogen chloride (12.3 mi: ‘of 5.7 N).
s s_added to a suspension of the free base (31 g) in hot isopropancl. The

Gy

r kting solution is cool.ed and the precipitate formed coll ected and -dri ed
%& uo at [err] to provide 29.6 g. of & [4-[4-(l,2-benzisothiazol-3-.5

yl -plpera2|nyl]butyl] 8- azaspi ro( 4. 5]'decane- 7, 9- di one hydrochl ori de, _
mp."[err] Anal. Calcd. for [err] C, 60.43; H +6.98; N, 11.75. Found: C,

60.57; H,

(10H, a):

698, N, 11.75. MR (DVMBO-d6): 1.55 (*12H, nm); 2.64 (4H, s); 3.40
10  4.05 (2H, d, 12.0Hz)gxafef® 3(2H, ™; 8.10 (2H, m); 12.15 (1H,

bs). A sanple of the free base product crystallized fron1aceto- nitrile
cont ai ni ng et hanolic hydBegeriae(ﬂ.aﬂmisﬁﬂhﬁaztﬂ.-s-)[m-!A (1,
ip ‘ B azeh ivods o

benzi sot hi azol - 3-y

decanesl /94 dncane 7,9- dione

dlhydrochlorlde dlhydrate>‘n1p 118- 120 C. 15 Anal . Calcd for

[err] "C, 52.45; H, 6.97; N,
[err] 1.55 (12H, 3. 6:

10

15

20

10920. Found: C 52 68 .H 6.91; N 10.29. NWR

, S); 3.
u—(cnz) - ;:—,——-:O

Mechod A. A mix:ure of.3?(1-piperaziny1)-1“Z-benz-.

.isothiazole (Zk 3 8 0.11 mole) and 8-(4-bromobutyl)-8-azaspiro~

(4. S]decane—? 9—dione (33 5 8., 0.11 mole), anhydtous potassium
carbonate (32.6 g., 0.23 mole)_and potassium iodide (3.9 g., 0.023

mole) in 1 liter of acetonitrile is stirred and heated under reflux

'fér a period of 20 hr. The reaction mixture is filtered,. concentrated

ig,ggsgg_and residual material takgniup in 350 mi. of chloroform
which is Eilcéred and concén:rated in vacuo. The residue is triturated
Qith ether, réfrigérated and resulting solid collected.. This'm;:erial
crystallized from acetouitrile (employing activated charcoal affords o
a first crop ZS.i g, m.p. 120-124°C. aqd a second crop, 6.0 g, m.p.
123-126°C. for a total yield of 31.1 g. (64X yield) of the ffee base
form of the title compound. Crystallization fromr acetonitrile affords
analytically pure 8-{4-[4~(1,2-benzisothiazol~3-yl)-l-piperazinyl]~
butyl}-8-azaspiro(4.5]decane~7,9-dione, m.p. 124-126°C.

Anal. Calcd. for c24H32N4°25 C,_6S.42; ", 7.32;
N, 12.72. Found: C, 65.45; H, 7.31; N, 12.75.

NMR (CDCLa):

1.60 (12H, m); 2.57 (4H, s); 2.62 (6H, m);
3.54 (4H, m); 3.79 (2H, m); 7.36 (2H, m); 7.81 (2H, m).

-,



3.58 (6H, m; 4.06 (2H, d, 12.0Hz); 5.48 (4H, s); 7.50 (2H, m; 8.10 (2H,
a); 11.60 (1H, bs).. . Met hod B..-. A m xture of -

3- (I - piperazinyl)-I, 2 ben2| so- t'hiazole (5.0 g., 0.0228 nole),
1, 4- ti br onobut ane (9 8 g., 0.0456 nole) and finely powdered anhwd
potassmm carbonate (7.9 g., 0-057 nole) in 100 m. of ethanol is |rred'
and #efluxed.for a 16 hr. perivd. The coole§4re_act|on mxture is filtered
and thé 25  filtrate concentrated in vacua. Residual solid heated to
reflux with 70 m. of isopropanol and filtered. Concentration of the
filtrate to about one-half volune and refrigeratlon daffords 5.58 g. (69.1% -
yielcn -25- of . Ethanolic hydrogen chloride (12.3 ml. of 5.7 N) is added to
8- (1, 2- benzi sot hi azol - 3-yl ) - 8-aza- 5-azoni aspi ro[ 4. 5] decane broni de, m p.
[err] Anal. Calac8uspeppiqnepf jthecfresobase (31 g} trohoyy isgawmmhzo'fhelrzaxltina
Found: C, 50.04;_H, 5.68; Am xture
of 3,3-tetranet ﬁ?i“éﬁ'@@lfﬁéf’%ﬁddé“‘?fh?)?rﬁcl"’ﬁamgfrﬁﬂ g9llected and aried in

8- (1, 2-benzi sot hj_azol_- 3546l - | aspierd 4,5 r N

0. 0151 ol o) poased g ek 6 BERRERR 5B oy “’8?8*{3’§9=P%“=€f“9§1§5

p potassi

1T 13 AN Bl 51“%%7 B o,

toluene and dil w,g¢ aigtiadrel hapt ane. The hot

_ Anal. Calecd. for 624H32N4028 +HC1: C, 60.43; H, 6.98;
- N, 11,75. Found: C, 60.57; H, 6.98; N, 11.75.
WMR (DMSO-d): 1.55 (124, m); 2.64 (4H, s); 3.40 (10H, m);
10 4.05 (28, d, 12.082); 7.50 (28; w); 8.10 (28, m); 12.15 (iH, bs).

' A sample of the free base product crystallized from aceco—
nitrile containing ethanolic hydrogen chloride affords 8-[4-[4-(1,2-
ben;isothiazol-B-yl)-l-pipetazinyl]butyl]-s-azaspiro[&.$ldecane-7,9-
dione dihydrochloride dihydrate, m.p. 118-120°C.

15 Anal. Calecd. for 024332N4028°2HC1'ZH
N, 10.20. Found: C, 52.68; H, 6.91; N, 10.29.

20t C, 52.45; H, 6.97;
MR (DMSO-dg): 1.55 (12H, m); 2.66 (4H, s); 3.14 (4H, m);

3.58 (6H, m); 4.06 (2H, d, 12.0Hz); 5.48 (4H, s); 7.50 (2, m);
8.10 (28, m); 11.60 (s, bs). | |

20 Method B.~ A mixture of 3-(1-piperazinyl)-1 2-benziso-
thiazole (s. 0 g., 0.0228 wole), 1 4—dibromobutane (9.8 g., 0.0456
mole) and Einely powdered ‘anhydrous po:assium carbonace .9 g.,
0.057 mole) in 100 ml. of ethanol is stitred and refluxed for a
16 hr. period. The cooled reaction mixtute is filtered and the

25 filtrate coucen:rated in_ yig_u_o_ . Residual solid heated to reflux with
70 ml. of isopropaﬁdlland filtered. COncen:raiion of ﬁhe filcrate to

about one-half volume aﬂd'refrigerAcidn.affordg 5.58 g. (69.1% yield)



solution is treated with activated charcoal, filtered and cooled to afford
4.46 q. (67 2Z yield) of solid, mp. [err}. Crystallization fron1nethano|
affords 8-[4-[4-(}.2- ben2|soth|azol 3-yl)~l-piperazinyl]- =~ = . .
butyl] 8- azaspi r o[ 4. 5] decane- 7, 9-di one ‘free base, mp. [err] 15°
XANPLE- 4. 8-[4-[4-(1, 2- Ben2|soxazol 3-yl)-I-piperazinyll- . S
j - §- azasp|r0[4 51decarte-7,9-dione 0 [err] Reaction of \Jﬁ

br onobut yl ) - 8- azaspi r of 4. 5]decan§57 9- dione and .
3N pi perazinyl)-1, 2-benzi soxazol e according to.the 20 procedure of
Exanpl e 3 and crystalllzatlon of the free base fromisopropanol affords a
40% yiel d of 8«1 %éniilsoehmaﬂﬁ?lﬁmhzﬁ-ﬁ‘hhdhspiro [4.5]decane bromide,
pi perazi nyl ] butyl]-8-azaspiro[ 4.5] decane-7, 9-di one heni hydrate, m p. :
96-98C. . ma6 AaéIS-282fced. for [err]: C, 66.49; H 7.68; N, 12.93; [err]
2.08. Found: C, 66.59; H 7.59; N, 12.87; [err], 2.38. NWR [err] 1.55 '
(12H, m; 2.41 (2H.__31 Qal'ﬁl-(ﬁmr Cs g_}ozrlﬁp LA OFT) 0.35Q31164H 5n36: 3.89 (2H,

; 7.15 1H 2H, 66 (1H,
" ( 1?%1' HZO' 1‘26. gZund. ¢, 50. 04 s 3 68' N, 12 60; uzo, 1.50.

5 ‘A mixture of 3,3—ce:ramgthyleneglutarimide (2.52 g., 0.0151
mole),.8-(1,Z-benzisochiazoer-yl)-8-aza~5—azoniaspir[4.Sldécgne
bromide (5.34 8o o.'ol'Sl mole), po'wdere'd_pot'assiuﬁ carbonate (2.4 g.,. _
0.0173 mole) in 125 ml. of toluene is refluxed and stirred for a b
- 24 hr. period, filtered and évapor;ted to dryness. Residual _material.
10 is taken up in boiling toluene and diluted with hot h@pein'e. The h'o.e.
solutién is treated with activated charcoal, filteped and cooled to
. afford 4.46 g. (67.2% yield) of solid, m.p. 109.5-120°C. Crystallization
from methanol affords 8-[4- [&'—(1,2-benzisé:hiu31—3—jrl.)-l-pipérazinyl]-
butyl]-8~azaspiro[4.5]decane~7,9-dione free base, m.p. 127.5-130°C.
15 ' S ERAMPLE & | o

8-[4-[4~(1,2~Benzisoxazol-3-yl)~l-piperazinyl}~
butyl ]-Sfazaspiro {4.5] decane~7, 9-dione

0

/N
K-(caz) N N

Reaction of 8-(4-brombuty1)-8-azaspiro (4. 5]decane-7 9~
.dione and 3-(1-piperaziny1)-l Z-benzisoxazole according to :he
20 procedure of l-:xample 3 and crystallization of the free base from
:lsoptopanol affords a 40% yield of 8-[4-[6-(1 2-benzisoxazol-3-yl)-1-
piperazinyl]bu:yl] 8—a.zaspiro[6 5]decane-7 9-dione hemihydtace, W.P.
96-98°C. - -



EXAMPLE 5 3-[4- [4-(1, 2-Benzi sot hi azol -3-yl)-1- B
plpera2|nyllbutyl 2,4-thiazol idi nedione [err] (a) 2,4- Thlazolldlnei‘z?

sodivmsalt.- 2, 4- Thlazolldlne- 10 di one (11.71 g., 0.1 nmole) and
m . Jof 0.1 N sodlun1hydrOX|de (0.1 nole) are mi xed and warned as nece
to effect solution. Concen- trafion of the basic solution under reduced

pressure affords a semi - solid which, with repeated acetone trituration and
renoVed of solvent in vacuo, prOV|des a<cTr98talline solid. This material is
col l ected, 15 washed with acetone, and dried at [err] in vacuo to provide

R e

t hi azol i di nedi 1.9 d
sol ution of 1, ipd*‘%'?grml{ggfane (6 °'7'7d ¢ %635%}'&)7 55: gﬁ ﬁdst, 0%0202'38'
di met hyl f or mami de. Af t QimpS kéDichl W0 ?_hgg rﬁzg URL$; -3t 41 Qeif) tmgrrpgrsqt e gp.r a 16
hr. period, the resulting ¢lead solution I's concentr at I n vacuo and
resi dual mat erizako djswg akysed. ST (oY a) P8I (28| Ik)er eds ey m); 7.4272H, m);
concentrated in vacuo to an anber oil. Distillation of the oi

S 7.66 (1K, d, 8.0Hz). - ' .

EXAMPLE 5

3-{4~[4-(1, 2-Benzisothiazol-3-yl)-1-
piggrazinyl]but?l]-z,4—thiazolidinedipne

‘\_,,x' . 0 -

(a) 2,4-Thiazolidinedione sodium salt.- 2,4-Thiazolidine-

10 diome (11.71 g., 0.1 mole) and 100 ml. of 0.1 N sodium hydroxide (0.1
mole) are mixed and warmed as necessary to effect solution. Concen-
tration of the basic solution under reduced pressure affords a semi-
solid which, with tepea:ed acetone trituration and removal of solvent
gg;ggsgg, provides a crystalling solid. This material is collected,

15 washed with acetone, and dried at 60°C. in vacuo to prqvide 15.1 g.
(95% yield) of the sodium salt of: 2,4-thiazolidinedione, m.p. 225°C.
(dec.).

(b) ‘3-(4-Bromobutyl)-2, 4~thiazolidinedione.- The 2,4~

thiazolidinedione sédium'salt (13.91 g., 0.1 mole) is added to a

20 solution pf 1,4-dibromobutane (64.77 g., 0.3 mole) in SOO'ml..of dry
dimethylformamide. Af:er-scirriﬁg.ch§ mixture at room temperature
for a 16 hr. period, the resulting clear solution is caﬁcencra:ed in

vacuo and residual material dfssolved in chloroform, filtered, and



affords 20.62 g. (81%yield) of 3- (4 bronDbutyI) 2, 4- thlazolldlnedlone
b. p. [err] at 0.02 mHg. (c¢) 3- --- .
[4-[42L] ., 2- Ben2|sothlazoLﬂ];yI)-I-plpera2|nyI]butyI] '

zol i di nedi one Di hydrochl oride.- Reaction ofs: 3 (4-br ormbutyl )

ol i di nedi one wi th-3- (I -piperazinyl)-1,2-benzisothiazol e according
recedure of Exanple 3 and copvegsi.on of the free base to the -
hydrochl oride salt in acetonitrile affords a 45%yield of :
3-[4- [4 (1, 2- benzi sot hi azol - 3- yI)-I-plpera2|nyI]bUtyI] 2, 4- thIaZO|I- 10

di nedi one d| drochloride, -mp. [err] fromacetonitrile. Anal. Calcd. for
[err] a%‘css“ﬁq’-dé.ﬂe acug to pngymber otly. Ristijlatdon 9f thespilpy 13 10

NVR 0 H,..d, 12 0Hz
W o1 dedRed g ol 3y OB b S e
3-[4-14-(1,2 | ] butyl]-2,4-thi | i di nedi
[e£r][Regctlgﬁﬁo?bgg%§q% négh%ny glze{ﬁfgggl}dfngd}one mﬁtkagg | dinedione
2f1£érglspgr ﬁg/ng! )elé gf pgfsz 4370228 aiz385 El1a8012- Y1105 QfeeiinG1 Pudpt §UP! € 3
-pi perazinyl ] bg—s&hiaz’budimm belhyaReinne14u.d" Atdct LBd of [ﬂ(&-lb:fowmﬁ&yhanol

2,4-th1azolidinedione with'3—(l-piperazinyl)-l,z—benzisochiazole

according to the procedure of-Exémple 3 and conversion of the free.

base to the.hydro;hléfide SAI:'in acetonitrile affords a 45% yield of  “w/

3-[6-[4-(1,2-benzisothiazgl-3421)-1—pipetazinyl]butylj-z,6-thigzoli- .
10 dinedione dihydrochléridé, m.p; ioo-zoz?c., from acetonitrile.

Anal. Calecd. for C +2HCl: C, 46.65; H, 5.22;

| 18M22M,9252°
N, 12.09. Found: C, 46.35; H, 5.31; N, 13.10.
MR (DMSO-d): 1.70 (4H, m); 3.16 (4H, m); 3.54 (6H, m);
" 4,06 (2H, 4, 12.0Hz); 4.21 (2H, s); 7.51 (2H, m); 8.10 (2H, m);
15 11.55 (1H, bs).
EXAMPLE 6 |
3-[4-[4~(1, 2~Benzisoxazol~3~-yl)~1~ _ |
piperazinyl]butyl]-z,4—:hiazolidinedione ~

~ Reaction of 3-(4-bromobutyl)~2,4~thiazolidinedione with

20  3-<(l-piperazinyl)-1,2-benzisoxazole according to the procedure of
* Example 3 affords a 44% yield of 3~{4-[4~(1,2-benzisoxazol~3-yl)-1-
plpe:aziny}]bu:yl]ez,6-:hiazolidinedione hydrate, m.p. 106.5-106.6‘6.,

from methanol.. _ T .



Anal . Calcd. for [err]: C, 57.06; H 5.99; N, 14.79; [err] 1.19.
C, 57.17; H 5.98; N 14.78; [err] 1.28. NWR (CDCi3): 1.64 (4H n); 2-4
(2H, &, 606Hz); 2.61 (4H, M~ 3.58 (6H, m; -3.92 (2H, s); 7.42 (4H,
EXANPLE 7 8-[4-[4-(1, 2-Benzisothi'azol -3-yl)-I-piperazinyl | -

butyl ] - 6- t hi a- 8- azaspi r o[ 4. 4] nofiane-7, 9-di one [err] (a)

5- Sm rocycl opentyl -2, 4-t hi azoli di ndi one Sadi ggn Salt.

5- Spl\pocycl opent'yl - 2, 4-t hi azol i di ndi one obt ai ned accordi ng to 10 Jones,
et al., supra. (1.71 g., 0.01 nole) and 10 m. of 1. () N sodi um hydr oxi de

(0. 01 nol e) are mxed and wared as necessar fect,s |
Concentration of the ba83k- s§REd-ofo%iC st nﬁ'pézéqé &t ofte gjf;qat'uﬁ'atsl 3% and

renoval of soly V, f orgds 6 6 d)y O Qi alt
gf(S-spl rocycl o‘g ﬁ\?\ja’zﬁ&utkla"gzolrg f"%dl g &g % yg% )2}23&%4?6 b?m-ss'

- (4- Bronobutyl) - 5rsp|r ensy hig832 0} i5di ope ¢- . 4 s
5- Spi rocycl opentyl - &Pﬂgl ngl gangﬂslog?u% é‘g m('3a'8?? g}.‘z,)'o.206119(rr‘1{)'l g))’
in 180 m . of dg_lggtfm f,Qy ngmzjqznssﬂomlaz @ddesh.t o 1, 4-di brono- butane
(12.84 g.,. 0.059 no ) in 20 . of dinmethylformam de. The 20 . m xture is
stirred at rsoom tenperature for a 16 hr.epPLEd and 't hen concentrated under
reduced pressure. Residual material dissolved

: 8-[4-[4-(1,2-Benzisothiazol-3-yl)-1-piperazinyl]-
butyl]=-6-thia-8-azaspiro{4.4]nonane~7,9-dione

y SN, AN

(a) 'S-Sp}rocyciobentyl-z,4-thiazolidindione Sodium Salt.-
S-Spirocycloﬁentyl-z,k-chiazolidindiqné obtained according to
10 Jomnes, et al., supra. (1.71'3., 0.01 mple) and 10 ml. of 1.0 N
sodium hydroxide (0.0l mole) are mixed and warmed as necessary té
effect solution. Concentration of the basic solution with repeated
acetone trituration and removal of solvent ég‘ggégg_affords 1.66 g.
(86% yield) of the sodium salt of 5-sp1rocyclopentyl-2,6-thiazblidindione,
15 m.p. 243-245°C. “ |
() 3- gb-Bromobu:zlZ-Srsgiroczclogen:xl-Z,4-:hiazolidindione.
S-Spirocyclopen:yl-z,4-chiazolidindioue sodium salt (3.83 g., 0.019
mole) in 180 ml. of dimethylformamide is.slowly added.cd l,é-dibtomo-
butane (12.84 g., 0.059 mole) in 20 ml. of dimethylformamide. The
20 mixture is stirred at room témpe;a:ure for a 16 hr. period and then
concentrated under reduced presshze. Residual material dissolved-

in chloroform, filtered and the filtrate concentrated and distilled

L0



C,54.72; H, 6. 10, 4-%#%7%3;%“ di[o?lﬁr]b

in chloroform filtered and the filtrate concentrated and distilled 29

- afferds 4.96 g. (85% yield) of 3-(4-bronobutyl)-5-spirocyclopentyl -
2, A{thigavol i di nedi one, b.p. [err] at 0.04 nmHg. (c) Title Pr oduct
hyd ride hydrate - Reaction of -

3- (4\pr er'butyI) 5- spi rocycl opentyl - 2, 4- t hi azol i di nedi one with 05 ~
3- (1 -prperazinyl)-1,2-benzisothiazol e and conversion of the free base0
the hydrochl oride salt according to thegprocedure of Exanple 3 affords an
84%yield of 8-[4- [4-(1,2-benzisothiazol-3-yl)- |-piperazinyl]-butyl]
-6-thi a- 8-azaspiro [4.4] nonane-7,9-dione hydro- chloride hydrate, mp.
[err] from et hanaffordd 4.96 g.- (857 f!uald) o£Cat (Betbrdmobutyd) +3~spibchc Topef trir]

Feu 40; H 6.22; N,
11. 40; [err] 0. 4% 3&2 126 & _ngo(o%Hmﬁ% ;. 3.15 (4H, m;
3.52 (6H, n): 4.05 (2HSe . b ( ZH Reastiopsof 11 g0
(1H, bs). EXAMPLE- @-&omoﬁéhy[lﬂ-i—kplﬂcheMbﬁmazdi*tﬁtgzb).tdh.ne@iiqﬂeI’t&lhny but y1]

err

- 6-thia-8- azgsspl 50(1L p%]:aﬁqgilpei Z-‘-bengié)&ﬁlzzgle and conversion of the fretp

base to the hydrochlonde salt according to the procedure of
Example 3 affords an 847 y1e1d of 8-{5 L—(l 2—benz:.soth:.azol-3—y1)"
l—plperazlnylj-butyﬂ -6-_-th13-8-_azasp1 TO E 13 nonane-7,9-~dione hydro~
chloride hydrate, m.p. 214°C., from ethanol.

10 Anal. Caled. for 022H28N40282'HC1 .0.1 H20 C,54.72; H, Ty
©6.10; N, 11.60; H20 '0.37. Found: C, 54.,450; H, 6.22; N, 11.40;
H20’ 0.46. '

NMMR (DMSO-dg): 1.74 (8H, m); 2.20 (4H, m); 3.15 (4H, m);
3.52 (6H, m); 4.05 (2H, d, 12.0Hz); 7.49 (2H, m); 8.09 (2H, m);
15 11.60 (1H, bs).

EXAMPLE 8 :
- fo- {41 Z-Benzzsoxazol-?a-yl) -1~
i utyl] -6~thia-8~azaspiro [& g nonane=7,9~dione

20

25 - . . Reaction of 3-(4—b'romobuty1)'-S-?spirocyclopenty142,4-thiazoli-‘
dinedione with 3-(l-piperazinyl)-l,2-benzisoxazole and couversion of
the free base to the hydrochloride salt ac_cording to the procedure of
Example 3 affords an 88% yield of 8- E- @-(1,Z—benzisoxazol.-S-yl)-l-
.pi.perazinyﬂ butyﬂ -6-thia-8-azaspiro an nonane-7;9-dioiie hydrochloride

30 hydrate m.p. 212-214°C., 'f_ro{n isopropanol. ' :



[err] 25 Reacti on of )
3-(4-bromobutyl)-5-spirocycl opentyl -2, 4-thi-azol i - di nedione with g;
0

3- (1- pi Perdzinyl )-1,2-benzi soKdz6l e and conversion of the free | o{Do: the
hydr Qchl ori.de salt according 10 the procedure of Exanpl e 3 affolds an 88%
yield of 8- [4 [4-(1 ,2-benzisoexazol-3-yl)-1- piperazinyl] butyl
-6-thra-8-azaspiro [4 4] nonane- 7, 9- di one hyéyochl oride 30 hydrate mp. .
212-2T#% C., fromisopropanol . -30- Anal. “Calcd. for [err] C, 55.22; H
6.42; N. 11 71; [err] 2.82. Found: C, 54.92; H 6.23; N, 11.51; H20,
2.42. NMR [err] 1.75 (8H, m: 2.18 (4H m: 3.34 (10H n): 5 4.07 (2H,
d, 12.0Hz); 7.44 (3R Mnal/. %lédl.Hforr)Qz %agossneu, G35, HBXAMBL E5 223 - [4-] 4-
(1 2- Benzi sot hi azol - 3-yl) -1 - pi per azi nyl

but yl | - 4- met hy 8,46 4425 pld 12 BLipRyfbr ReBhedFamd: [ &hr §4.933 H, 6.23; N, 11.513
N-(4- (Bronobutyl ) - 3-net hyl - 3- n- pr opyl gI utarimde.- A 10 m xt ure of

3- net hyl - 3- n-pr‘bﬁylb"&t arimde (25 g., 0.15 nole) obtained according to N.
S. Benica, et al

pot assi um car bonai eszjgr%mg%mét?‘ §=m) t?@ﬁsﬁ ,Zébg 41y )3 wlsehmlan%

5 4.07 (2H, d, 12.0Hz); 7.44 (3H, m); 7.98 (IH, m); 11.20 (IH, bs).
EXAMPLE 9_

1~-[4~[4-(1, 2-Benzisothiazol-3-yl)~1l-piperazinyl}
butyl]-4—me:hyl-4-propyl—2,6—gipeg;dined£ong

CcH 0

CH3CH2CH2 0 . ) N\\S. : )

(a) N-(4-(Bromobutyl)- 3-mechy1—3-n-ptopylglu:arimide. A

10 mixture of 3-methyl-3-n-propylglutarimide (25 g., 0 15 mole) obtained
’ according to N: S. Benica, et al., ggggi, 1,4-dibr9mobucane (33.5 g.,
0.15 mole), and potassium carbonate (4.6 g., 0.29 mole) is stirred
A and refluxed for a period of 16 hr. in 250 ml. aceﬁonittile.' Insolubles

are removed by filtration and the filtrate concentrated to an'oil in

15 vacuo. Distillation of residual oil affords 42.5 g. (95%) of!N—(69:
bromobutyl)-3-methyl~3-n-propylglucarimide as a light yellow oil,

. b.p.- 165-190° at 0.09 mm. -

(b) Title product hydrochloride.- Reaction of N-(4~

bromobu:yl)-3-methyl—3157probylglu;arimide with 3-(1l<piperizinyl)-

20 1,2-benzisothiazole and conversion of the free base to the hydfoéhlofide
salt according to the procedure of Example 3 affbfds 1-[4-(4-(1,2-
benzisothiazo1-3-y1)—l-piperazinlebucyll-G-ﬁethyL—A-propyl-Z,6-

piperidinedione hydrochloride,“m.p. 163-165°C. .



and refl ux
renoved by
yacuo, Di

-pr onBhtRy!
ferf '
br onpbyt y

1, 2-Renzi/s
sal t “Xecor
benzi sot hi
pi peri di ne
C, 60.18;

0.91 (3H,-

(4H m; 2.
7.41 (211,

1-14-[4- (1,
butyll -4, 4-

5

10

ed for a period of 16 hr. in 250 m . acetonitrile. Insolubles are

filtration and the filtrate concentrated to an oil in 15

stildation of residual oil affords 42.5 g. (95% of N-(4-°
)-3-nmethyl -3-n-propyl glucarimde as a light yellow oil, b.p.

0.09 mMmm (b) Tithke product hydrochloride.- Reaction of N-(4-
) - 3- et hyl - 3-n- prbpylglutar|n1de Wth 3-(1-piperizinyl)- 20~
ot hi azol e and conversion of <t h# fTree base to the hydrochl ori de -

ding to the procedure of Exanple 3 affords 1-[4-[4-(1, 2-
azol - 3-yl ) - 1- pi perazi nyl ] butyl ] -4-nmethyl - 4- pr opyl - 2, 6-

di one hydimaghl @akeb, E“Fczz.[éfl. pzs -uc131c, AAnls; !Ca?m for [err]

U 7.37; N, 11.70. Found

th, §1.0Rz) ;Founds] Faid0-13; B, Bikes an 11y32.1. 68 (2H g, 6. 8Hy);
53(4H Si. 3,28 (OH M 3.79 5 (211 Hz): 408 (4H,
m; Ro(DCL): 99T (3f4 £, 56&*} SRR 95 129 (R, m):

ldpﬁe{iﬁﬂ Py Q' 9@3% a5 b, 8*1.6? |4 1ay; 325 (em, w; 3.79

80%13. H, 7.46; N. 11.52. NMVR [err]:

1. 85
.n)'

(24, ¢, 6,9ﬂz), 4,08 (4H, m); 7.41 (2H, m); 7.84 (2H, m); 12.70 (1H, bs).

EXAMPLE 10

1-[4-{4~(1,2-Benzisothiazol~3~yl)~1~piperazinyl]-
'butyl]-ﬁ.&*dimeth?l—Z,ﬁ—pipetidinedibne

A mixture of N—(k-btqmbu:y].)-:i,3—dimel:hyig1ucarimide

4 g., _9.01{&5 mole) obtained ai:cording to the procedure of Exanﬁ:le 9,

3-(1—piperaziny1)-l,2-b_enz:l.sothi_azole (3.18 g., 0.0145 mole), anhydrous

potassium carbonate (20.04 g., 0.145 mole) and potassium iodide

(0.25 8-> 0.0015 mole) in 150 ml. of acetonitrile is stirred and

' refluxed for a period of 12 hr. The reaction mixture is Eiu.t:efed,_

15

20

concentrated in vacuo and residual material triturated with ether. |
Crystallization of the solid t:.husi obtained from ether affords a 642
- yield of analytically pure l-{4-[4~ (1,'2-beqzisqthiazél-3¥);1)-l-
piperazinyl]butyl]~4,4~dimethyl~2, 6~piperidinedione, m.p. 146-147°C.

Anal. Calcd. for C N.0.S: C, 63.76; H, 7.29; N, 13.52.

22304492

. Found: C, 63.78. H, 7.11; N 13.71.

NMR (CDCL,): 1.06 (6H, s); 1.56 (4H, m). 2.48 (4H, s);
2.60 (6H, m) 3. 55 (4H, m); 3.80 (ZH, t, 7. OHz) 7. 38 (28, m) 7. 85
(2H, m). - |



~

A m xture of N-(4-bronobutyl)-3,3-dinethylglutarimde 10 (4 g., 0. 0145
nol e) obt ained according to, the procedure .of Exanpl e 9,
3-(1-pi peraz*r nyl)<1,72- bendi’s¢ 24 vazol'e (3718 g., O. 0145 m)l e)
pot assi um carbonate (20.04 g., ‘0,145 nol e) and pot assium i odi de 25 g.,-
0.0015 nmole) in 150 m . of acetomtrlle Is stirred and refl uxed ‘a .
perioqéef 12 hr. The reaction mxture is fikteeds 15 concentrared in
vacuo and.residual material triturated with ether. Crystallization of the -
solid-thus obtained from et her affords a 64%yield of,anal ytically pure
1-[4-[4- (1, 2- benzi sot hi azol - 3-yl )

pi perazi nyl | butyl | -4, 4-di net hyl - 6 p| pewthealone a. p. [err] Anal
Calcd. for [err] C, 63. F4[_I11
7.11; N, 13.71. NWR [err 6
(6H m; 3.55. (4, m;
-32- EXAMPLE 11 1-[4- [4 (1 2- Ben2|§oth| azol 3 yI)-I-p| pera2|nyl]
butyl]-4, 4-di et hyl -2, Qngmperldln lone O [err

-.-... e et S o gelie Siena’ v

xous o

(a) » N~(4—Bromobutyl)-3, 3-diethylglutarimide.~ A solutiom.

S -of 3,3-diethylglutarimide (7.0 g., 0.041 ﬁole) obtained according to -
| the procedure of N. s. Benica, et al., supra., -and sodium hydroxide
(1.64 g., 0.041 mole) in 100 ml. of 702'echenoi is warmed and stirred
for a 20 -min. period. Concentration of the mixture im vacuo provides
the solid sodium salt of 3.3édieghy1g1utarimide which is sﬁspeeded in
10 150 ml. of dimethylformamide and ;rea:ed with 1,4-dibromocbutane
17.7 g., 0.082 molei. The resulting mixture is stirred at room
temperature for a period of 48 hr. and then concentrated in vacuo.
Reeidual material diesolved in chloroform, filcered. and the filtrate
concentrated and distilled affords 1ll.4 g. (93% yield) of N~(4-
15 bromobutyl)=3,3-diethylglutarimide.

= , (b) Title product hydrbchlotide hydraté.- Reaction of
N-(4-bromobutyl-3, 3~diethylglutarimide and 3~(l~piperazinyl)-l,2-
benzisothiazole and conversion of the free base to the hydrochloride .
341: in isopropaqol according to the procedure.of Example 3 afiords
20 1—[&-[6—(1,Z—benziso:hiazol-B-y;)-1-piperaziny1]bucyl]-ﬁ,4-diethy1é
.2,6-piperidinedione hydrochloriée hydiate, m.p. 179-183°C., from

acetoni:rile,



(a), N-(4-Bromobutyl)-3,3-diethylglutarimde.- A solution. 5 -of
33d|ethylglutar|mde(70g 0. 041 nole) obtained according to the
e of .N. S...Benica, et al . supra., -and sodi um hydr oxi dé*¢1: 64 g., .

Q. 041 e) in 100m . of 70% &t hanol is warrred and stirred for a 20 mn.
peri ¢ ncentration of the mxture in vacuo provides the solid sodium
sal t 3-di et hyl gl ut ari*m de whi ch ign suspended in 10 150 m. of I
di et ormam de and treated with 1 -di bromobutane (17.7 g., 0.082 nole).

The resulting mixture is stirred at’ roomterrperat'ure for a period of 48 hr.
and then concentrated in vacua. Residual material® dissolved in chloroform

filtered, and the fm;.roat‘éﬂéénc@ﬁt Fg.t*hd“g?qé BisP: 233 Bgltaf Por@sblsl. 4 g. (93%
yi el d) of N-(4- 15 but h é . (b) Title product
hydr ochl or i Hie Tn$% é‘rell %ng {‘/‘F% 5%%‘; 'ﬁro ‘{/mlg-sg +di et hyl gl utari mi de
and 3- (I -pi peraziny benziss zgl e n, of, free base
to the hydrochl ori dggms‘lgf'%o’d sl| sopr9é)ngﬁbloJ ag?(}{r;&f ng\é?o&t‘ﬁe ‘pro%:&gdre of

Exanple 3 a .

1-[4-[4- (1, g @Ve ZI so hlzag?)lcl‘g'yﬁ))' P 45‘. r%?uaz?)nyla]g t(ffl] -mz,'4z°cfizet(ﬁ§/’l =)

2, 6-pi pe*i dgpcgidkgpembyMQﬁmI@ﬁl dgyhydrate, a.p. [err] fromacetonitrile.
a cd.

-33- An [err] C, 59.61,
EXAMPLE 12 ‘
4-[4~(1,2-Benzisothiazol-3-yl)-1~-
piperazinyll~1l-{(4~fluorophenyl)=1-butanone o . ‘:.}

(a) 2-(3-Chloropropyl)-2-(4=fluorophenyl)~1, 3-dioxane.-

10 As set forth. in Chem. Abs. 63, 9959b (1965), a mixture of 4~-chloro-
-4'~fluorobutyrophenone (20 g.), e.thyléne glycol (6.9 g.) and
p-toluensulfonic acid (0.05 g.) in 50 ml. of benzene is refluxed for
30 hr. céllec:ing the water formed. Concentration of the reaction \./
mixture in vacuo affords 2-(3-chloropropyl)-2- (4—f1u6ropheny1)-1,3—

15 dioxane.

(b) - Title product .l'\'ydnbchloride.- A mixture of 2~(3~-
chloropropyl)-2-(4~-fluorophenyl)-1, ~dioxane (4.31 g., 0.0176 ﬁole), |
 3-(1-piperazinyl)-1,2-benzisothiazole (3.86 g., 0.0176 mole), powdered
~ potassium carbonate (2.43 g., 0.0176 mole) and potaséiﬁnt :f_.odide
20  (0.88 g., 0.0053 mole) in 180.ml. of dry acetonitrile is refluxed for
a 20 hr. period. - The reaction mixture is- filtered, éohcéncra-:ed in
vacuo and residual oil dissolved in chloroform and filfered. Concen-

tration of the filtrate affords an oily ‘residue which is taken up in



H, 7.40; N 11.59. Found: C, 59.50; H, 7.24; N, 11.50. NWVR (DWVSO- d6) :

0.79 (6H,, b 7.5Hz); . 1.32 (4H, 'q, 7. 5Hz) 21.60 (4H, .m; 2.55 (4H, s)T
(10H, M ; 4 07. (ZH‘ n) 7.52 (2H 3 'm); “g. 11 (2H, m,;. 11.78 { 1
EXAMPLE 12 .4-[ 4-(1,2-Benzi sot hi azol - 3- yI)-I-- y
pi perazinyl]-1-(4- quorophenyI) -4 -butanone [err] (a)

2- (3>Chl or oprdpyl ) - 2-(4- quorophenyI) 1, 3-di3kane. - 10 As set forth in
Chem, “#bs. .63, 9959b (1965), a mixture of 4-chloro- 4'-fluorobutyrophenone
(20 g.), ethylene glycol (6.9 g.) and p-toluensul foni¢ acid (0.05 g.) in 50

o Denzene ool e 0,0 SO ECH 1, AL R
2-(3-chl-oropr Opyl:%\fl 41 EfoL'Ufg mg{]egzr:eod SAcelonicrgi %@rh%deé béo uTé Lgl&lr oduct

hydnochl ori de. -

chl oropropyl ) - 2- Gﬁgéulzu%apbf&%imlo&ﬂh%%Qléée@l 93 8 m0p17(iaws©>a.
3-(1-pi perazinyl)-1, 2-benzi sothi azol e . g., 0.0176 mole), powdered

pot assi um car bongipstail feacgon of. &mm&m 866h Eeﬁa’h‘éildﬁbtwladﬁl)&@.cau(yo 88
g., 0.0053 nole) in 180 m. of dry acetonitrile is refluxed for a 20 hr.
period. The. 8 eapute® b= (4 (Ly2bensi doithi axobei-yi Pricphperatiuyli]Al+(4e fluoxaphenyl) -
resi dual oil dissolved in chloroformand filtered. Concen- tration of the
filtrate affordslabutanpge hydyashtonidecm.ps 253xk2H°Ap i n

Anal. Calcd. for C 0S-HCl: C, 60.06; H, 5.52;

| 2172273
N, 10.01. Found: C, 59.70; H, 5.47; N, 9.78.

~ NMR (DMSO-46)° 2.12 (28, m); 3.25 (6H, m); 3. 56 (4H, n),
10 4.06 (28, d, 12.0Hz); 7.4 (4H m); 8.08 (43, m); 11.60 (15. bs).
EXAMPLE 13
a-[3-[4~(1, 2-Benzisothiazol-3-yl)-1-
piperazinyl]propyl ]~4-fluorobenzenemethanol
L

Sodium borohydride (1.0 g., 0.026 mole) is added portionwise
15 to a stirred suspension of 4-[4-(1, Z-benzisot_:hi_azﬁl-ii-yl‘)-_].-p:lperazinyl]-
1-(4-flhoropﬁeﬁyl)-l-butanone. hydrochloride (3.34 g., 0.008 mole) in
156 ml. of absolull:e'.-ethanol. The mixture is stirred for a 20 hr.
period, acidified with ethanolic hydrogen chloride, stirred for an
additional 2 hr. period and concentrated in vacuo. Residual material
20. is partitioned betweet_t chloroform and 1 N aqueous sodium hydroxide
and the chloroform i:has'e__dtied ' over magnesium sulfate and concentrated
in vacuo to afford 2.31 g (69% yield) of the title compound as the

free base. The free base is 'conver:éd to the hydrochloride in ethanol



34 100 m . of ethanol containing 10 mM. of 3 N hydrochloric acid and
refluxed for 15 mn. period. Acetonitrile is added to the cooled m xture
and ¢ pe. solggmgbtalned collected, .3:3 g. nlp [err] C}ystaII|2at|on of ‘this:
-al fromtethanol affords anal ytically 5 pure .

, 2- benzi sot hi azol - 3- yl y-1 - pi perazinyl }-1-(4-fluorophenyl) -
one hydr ochl ori de, -nfp [err] Anal. Calcd. for [err] C, 60. 06# H,
2"/N, "10.01. Found: C, 59.70; H 6.383; -N,-9.78. NWR [err] 2.12 (2H, m;
{6H, m); 3.56 (4H, a); 10 4.06 (2H d, 12.0Hz); 7.41 (4H, m; 8.08
(4H m; 11.60 (1H, bs). EXAMPLE 13 [err]-[3-[4-(1,
2- Benzi sot hiakoberimylic hydivgefhlbPidel Bs QR¥bdd 4={1(aL phonB&RauBIIaRM- [er ]
Sodi um bor ohydride (1.0 g., 0.026 nole) is added portionw se 15 to a
stirred suqu13+mipéra¢bibﬂtmaio&mem-zamef&ueazalemazwnol Hydpbéltloazdely | ] -
1- (4-fl uorophenyl)-I-butanone hydrochloride (3.34 g., 0.008 nole) in 150
m . of absohig.e2@2-<282%.. The m xture is stirred for a 20 hr. period,
acidified with ethanolic hydrogen chloride, stirred for an-additional 2 -hr.
period and concent r ARsly | falede (9T RedlgER0SrBR | G 52678; Hs HA7iiti oned

bet ween schl or of %m %andl %eoqs SOdI ym hyglr8%X| de

R (DHSO-ds): 1.70 (4H, m); 3.40 (8H, m); 4.05 (2H, d,

12_.03:);'4.59 (1H, m); 5.30. (1H, bs); 7.35 (6H, m); 8.10 (2H, m);

11.20 (1H, bs). d
EXAMPLE 14
10 . o 4-[4-(1.2—Béuzisoxazol-3-y1$-1—
. ' iperazinyl}-1i-(4~fluorophenyl ~1~butanone
. -c-(cu k N
\o/ /
Reaction of 2-(3-chloropropyl)-2-(4~fluorophenyl)-1l,3~ .
o

dioxane with 3-(l-piperaziny1)—1,2-benzisoxazole according to the
procedure of Example 12 and conversibﬁ df the fre; base to the

15 hyd:oéhloride salt affot&;'a 257 yield of 4—[6-(1,2—benzisoxazol—3-
'yl)-l-pipérazinyl]-l—(6;£1uor§phenyi)Ql-bucanoqe hydréchloride,
m.ps 260-262°, from methanol (25% yleld). -

Anal. Calcd. for c21RZZF8302 HCl: C, 62.46; K; 5.75;

N, 10.41. Found: C, 62.18; H, 5.59; N, 10.50.

20 ' NHR'(pMSO-dG). 2.11 (ZH, m) 2.56 (28, m); 3. 40 (SH, m);

4.12 (24 m); 7.33 (5H, m); 7.60 (1n, m); 8.06 (ZH, m); 11.20 (1H, bs).



and the chl orof orm phase dried over nmagnesium sul fate and concentrated in
vacuo to afford 2.31 g. (69% yi.el.d) of the title conpound as the free base.
The free base-is converted to the hydrochloride in ethanol =~ -35- with

et hanol i ¢ hydrogen chloride to afford [err]-[3-[4-(1,2-benzisothi azg}=
3-yl)-1-piperazinyl ] propyl]-4-FFuorobenzenenet hanol hydrochl ori de,
[err] -Anal. ‘Calcd. for [err] C, 59.78; H_5@7-5 .N 9.96. F
59. 34 H+5.95; N, 9.82. NWR (DVBO-d6): 1.70 (4H ms; 3.40 (8H,
(2H, d, 12.0Hz); 4.59 (1H, m; 5.30 (1H, bs); 7.35 (B6H, m; 8.10 (2H;
11.20 (1H, bs). EXAWMPLE 14 10 ° EXAMPLE

4-[4-(1, 2-Benzi soxazol -3-yl )-1- piperazinyl]- 1 (4 fl uor ophenyl) -1 - but anone
[err] Reaction of 2- (3 chl or ope<py{§-(2; I-Behrtisonamilednl) -1~ 3- di oxane with
3- (1-pi perazinyl ) - 1, 2- benzipipuenhel jpeopyidi-befluordbeazemenetivnok of Exanpl e
12 and conversion of the free base to the 15 hydrochl ori de salt- affords a
25% yield of 4-[4-(1,2-benzi soxazol - 3- ' '

yl)-1-piperazinyll-1-(4- quorqphenyI) 1- but anone hydrochlorlde

F CH-(CH ﬁ

K\\0

\_ : Reduction of 4= {4-(1, Z-benz:l.s'oxazol.-3-yl)-l-piperaziny].]-1-
| 5 . (a-fluorophenyl)-l-butanone hydrochloride (2.0 g., 0.005 mole) with
sodiun borohydride (0.57 g, 0.015 mole) in 200 ul. of sbsolute ethanol
is carried out according to the _procedure of _ Example 13. Residual
material remaining after concentration ;sf the acidified mixture is
basified with so;'liqm hydroxide and extracted wi.th chloroform. The
10 combined excract; are dried over magnesium sulfate, concentrated in
vacuo and triturated with ether to give 1.2 g. of the free base product.
Crystallization of this material Er_om .e:hanol affords analy::.lca.lly pure

a-{3-[4-(1,2-benzisoxazol- 3-y1)-1—pipgrazinyl]prqpyl]-l»- fluorobenzene-

~ methanol, m.p. 142.5-143.5°C. _ R
15 Anal. .Calc_:.d._ for czl‘*zam3°z’ c, 68.28; H, 6.55; N, 11.38.
; Found: C, 68.13; H, 6.56; N, 11.43. -

NMR (C.DCl3): 1.79 (44, m); 2.60 (6H, m); 3.64 (4H, m);
4.68 (1H, m); 7.22 (8H, m).



mp; [err], *from nethanol (2596yie|d). Anal. Calcd. for [err] C, 62. 46,

~H 5.75; N, .10.41. Found: C, 62.18; H, 5.59; N, 10.50. 20 NWVR
* lerfle 2,11 (2H, m; 2.56 (2H, m; 3.40 (8H, n); 4.12 (2H m; 7.33 (511
a); 7/6Q/X1H, m; 8.06 (2H, m; 11.20 (1H, bs). - 36- EXAMPLE 15
[err] 4- (1, 2- Benzi soxazel -3-yl)-1- piperazinyl ] propyl]-4- -
f l 'uor phwnZenenet hanol [er¥]* Reduction of &J

4-1 4- - benzi soxazol - 3- yI)-I-plpera2|ﬁ§IT |- 5°

(4-fY uorophenyl ) - - but anone hydrochl oride (2. ) g., 0.005 nole) mnth sodlum
bor ohydride (0.57 g., 0.015 nole) .in 200 m . of ‘absolute ethanol is carried
out according to the procedure of EXM¥BMECI63. Residual material remaining
~after concentrationof th aﬁkﬁlfled mixture is. basified with sodium

hydr oxi de and extra'ted : thigzoladryl bi.ped extracts are
dried over nmgnesi&H=58 & SHCS 2o gadione; rated with
ether to give 1.2 g. of the free base product. Crystalllzatlon of thi's

mat eri al fron1ethano| affords:analytlcally pure
a-[3-[4-(1, 2- henzi g

met hanol , m p. [err _

(a) 3-(1-Piperazinyl)-2,1-benzisothiazole.~ A mixture of

5 _3=chloro-2,l-benzisothiazole (4;7915.; 0.028 mole obtaired according to
Albert, et al., J. Het. Chem., 15, 529 (1978) and éipefaziae"(js.z g,
0.42 mole) is heated for a period of 18'hf. eé_120°é..in a closed
reactor. The cooled reaction mixture is dissolved 1# 400 ml. of
water and the aqueous eclucicn extracted with ether and.then.eith

10 methylene chloride. The combined éxtracﬁe afe dried.over.magnesium
sulfate and concentrated in vacuo to agford 5.67 (90%) of 3-(1-
piperazinyl)-2,l-benzisothiazole free base. | o |
A sample of the free base cbneerted to the hydrecﬁlofide Q;i
salt in ethanol with ethanolic hydrogen cﬁiori&e'affoids.analytically
15 pure 3—(1—piperaziny1)-2 1-benzisothiazole dihydrochloride, m.p.
274-276°C. (dec.). N e

(b) Title product dihydrochloride dihydrate.- A mixture

of 3-(l-piperazinyl)-2,l-benzisothiazole (4.0 g.,'0.018 mble) aﬁd
8-(4-bromobutyl)~8~azaspiro[4.5]decane~7,9~dione (5.5 g., 0.018

20 mole), anhydrous potassium carbonate (4.98 g., 0.036 mole) and
potassium iodide (0.83 B> 0.005 mole) in 100 ml. of acetonitrile is
stirred at reflux temperature for a peeiod of 20 hr. The reaction

mixture is filtered, concentrated in vacuo and residual material



5 Anal. Calcd. for [err] C, 68.28; H 6.55; N, 11.38. Found:
C 68.13; H 6.56; N ,I1.43. NWVR [err] 1.79 (4H mnm ; 2.60 (6H m; 3.64.
(4H, m; “f 68 (1H, m; 7.22 (8H m. -37- EXAMRLE 16 ' =
8-[4:[4-(2,1-Benzisothiazol - 3-yl)-1- piperazinyllbutyl]-8-azaspi T. 9]
decane-7,9-dione [err] (a) 3-(l-Piperazinyl)-2,1-benzisothi azol

m xtupe of 5 ° 3-chloro-2, 1-benzi sot hi azol e fA. 79 g., 0.028 nol i ned
accord¥ng £ o0 Al bert, at al., J. Ret. Chem, , 529 (1978) and pi perazi ne
(36.2 g., 0.42 rml_e) i s heated for aperlod of 18 hr..at [err] |naclosed
reactor. The cooqu_gum%g

t he agueous sol Ut Of X racpegghé% %ior? ??gl %/'ﬁ'gﬁ“v‘\,l lygoﬁ °$m%§‘ﬁ g% and
chloride. The caghine ‘ir@é‘?:?@&tsc@&v%:?{gdg /gf(% & eIRONGS! euncﬁulﬁy%&xaagme

concentrated in vacuo to afford 3-(I-

pi perazinyl ) - 2, lgi@ngi sehdtiodzaled émaomssydzfaf;é@rmi&m dddCciyste1Dation
converted to the hydrochl oride salt in ethanol with ethanolic hydrogen

chl oride affor dstrenaéghancblaffords 5.38Uge (57% yield) of analytically pure
3-(1- pi perazinyl)-2,1-benzi sot hi azol e di hydr.ochl ori de, m p.
5 8—[4-[4-(2 l-benzisochiazol—3-y1)-l-pipetazinyl]butyl]-s-azaspiro-
[4.5]decane-7,9—dione dihydrochloride hemihydrate, m.p. 225-227°C.
(dec,).
oo Anal. Caled. for 024 32N4 2s 2HCl'0.SH20; C, 55.17;
H, 6.76; N, 10.'73. Found: C, 55.55; ®, 6.84; N, 10.97.
10 NMR (DMSO-dg): 1.52 (12K, m); 2.63 (4H, 8); 3.57 (12H, m);
7.05 (1H, m); 7.46 (2H, m); 7.90 (lﬁ; d, 8.0Hz); 9.35 (2H, bs).
EXAMPLE 17

8-[4-[4—(6-Ch10ro~1,2-benzisoxazol—3-yl)-1—
g;pggazinyllbqull-8-azasp;ro[4.5]decane-7,9-dione

o
/

‘ N\ \.<caz>4.uQ Y

0 N\O/\/\;:l

15 (a) 3-(1-Piperazinyl)-6-chloro-1l,2-benzisoxazole.~ A

mixture of 3,6~dichloro-l,2-benzisoxazole and piperazine is reacted
according‘to the procedure of Example 2. The 3-(l-piperazinyl)-6-
chloro-l,z-benzisoxaiole intermediate is isolated in 79% yield and
used without further purification.

20 (b) Title product.- Reaction of 8-(4-bromobutyl)-8-

azaspiro(4.5]decane-7,9-dione (i.03 g., 0.067 mole) and 3-(l-piperazinyl)-
6-1,2-benzisoxazole (1.6 g., 0.067 mole) according to the procedure

.of Example 3 provides the crude base which is converted to the



[err] (dec.). (b). Title product dihydrochloride di hydrate - A mxture of
3- (I -pi perazinyl)-2,1-benzisothiazole (4.0 g., 0.018 nole) and
8+ (A-dhronobut yl ) - 8- azaspi ro[ 4. 5] decane-7, 9-di one (5.5 g., 0.018 20 nole),

pot assi um carbonate (4.98 g., 0.036 nole) and potassi umi.odi de :.j*,?"
.] 0.005 nole) in 1Q0-m . of acetonitrile is stirred at reflux )
wre for a period of 20 hr. The reaction mxture i-s filtered, .
n¥rated in vacuo and residual Trat@r al -38- triturated with ether
to afford 7.38 g., (93%yield) of the title produgt free base. Conversion
of the free base to the hydrochloride salt in ethanol with ethanolic
hydrogen clidrachionide %ﬂﬂysam lcryetaldhecdr Graree teamol.. afrh@rsia:&ﬁﬂa&n (57%
y| el d) of an tically pure 5

8-[ 4-[ 4- (2"2 ’déHZF%’ot“ﬁi’ PAgtLindyvich ampopdum Avdyedidet oo Pr&iﬂla&ﬂ Etee
[ 4. 5] decan% i.one d'ag.ﬁlr ochl oride hem hydrate, mp. [err] (dec.). Anal.
Cal ed. for ?P‘]“ ch-crgstaiilzed from dsonyoparplyaffords 43 © (367534eld) 6.84: N,

10 97. 10 I 12H, 2.63 (4H, 3.57 (12H, -
m: 7.05 (PR “‘rﬁl’"f‘%’l’\ﬂ(\ﬁ F«Lesr‘[}"[f"ég h(ilPIt oY %’GF&?"“?%@-(}zhl-bs) EXAMVPLE
17 5 piperazinyl]butyl]-8-azaspiro[4. S]decane-7, 9-dione, m.p. 127 5~
128.5°C. o
Anal. Calcd. for Cp H, CIN0.: C, 62.81; H, 6..81'._; N, 12.21.
Found: C, 62.73; H, 6.83; N, 12.35. R -
NMR (DMSO-d): 1.48 (12H, m); 2.32 (2K, m); 2.60 (4H, s);
10 3.40 (10H, m); 7.30 (18, dd, 8.0, 1. 8Hz), 7.76 (1u, 4, L. snz). 7.98
(1H, d, 8.0Hz). '



8-14-[4-(6-Chl oro-1, 2- benzi soxazol -3-yl ) - 1-

pi. per azi nyl ] butyl ] - 8-azaspiro[ 4. 5] decane-7,9-dione [err] 15 (a)
3-(1-Pi perazinyl | -6-chloro-1, 2- benzi soxazole.- A mxture of '
3, 6-di chl oro-1, 2- benzi soxazol e and pi perazine is reacted according
procedure of Exanple 2. The 3-(I-piperazinyl)-6- chloro-1,2-benzis
intermggiate is isolated in 79%yvyield and uged.w thout further
purification. 20 (b) Title product.- Reaction of

8- (4- bronobutyl ) - &LAmMsaspi ro[ 4. 5] decane-7,9-dione (2.03 g., 0.067 nole) an
3- (| -piperazinyl)- 6-1, 2-benzi soxazole (1.6 g., 0.067 nole) according to
the procedure of Exanple 3 provides the crude base which is converted to

t he hydrochl ori.de salt and crystallized fromethanol. The salt is taken
up in water and bdsified with eanrevnduaf Hpdreba d8) t o provide the free base
which crystallized fromisopropanol affords 0.3 g. (10%yield) of
analytically pure 8-[4-[4-(6-chloro-1,2-benzi soxazol -3-yl)-1- 5

mp. 127.5- [err]
Found: C, 62.73; H,

pi perazi nyl ] butyl]-8-azaspiro[ 4. p] desane- 7, 9- di ops
Anal . Cal cd. Bgr [err] C, 62-81; H,NG?F&%—ﬁk
6.83; N, 12.35°°NWR [err] 1.48 X12H n)N 2. 32

. \Y

. 2.60 (4H, s);
o z
I
K*; wherein R represents { o the radical
10 0
. Y/, R /O
>< SCH - )~ (Mg -
4 R
\0 2 \Y
(a) - (&)
15
o 0
// [} I’
L N-(CHy) - = (CHy) o= .
S—4 o "
20 0 - °
(¢) (d)
__ o | — ?i‘ .
25 F \ / -E-(cn,)3— F \ // CH-(CH,) 5~

(e) (£)

* c L L] s *



10 3 40 (10H, m; 7.30 (1H, dd, 8.0, 1.8Hz); 7.74 (1H, d, 1.8Hz);. 7.98
(1H, 8. 0Hz) . -40- CLAIMS @ 1. A conmpound of Fornula (1)
E r\‘];L goz(vv;lereln R represents Hor the radical 10 [err] (a) -
C _ d) 25 ' '
) A9 (d) [err] (e)
- 41 - w0
V’..
wherein
a is 3 or 4,
Rl and Rz ére.independencly loQéf'alkyl'of l o 4 carbon atoms,

is oxygen or sulfur,

05 Z is hydrogen or halogen

or, for other than R = H, a phatmaceutically acdeptable non-toxic acid

addition salt thereof. : > //

* C L L] S *



wherein n is 3 or 4, [err] are independently lower alkyl of 1 to 4
carbon atons, Y I s oxygen or sulfur, 05 Z ¢ is hydrogen or

hal ogen or, for other than R=H, a pharnaceutlcally accept abl e proR

>t OxXi C
acid addition salt thereof. -42- 2. A compound of A a. (1)
05 [err] wherein R represents the radical [er S
(b) 15 [err] 20 (c) - 42 - (d) 25 =
[err]fe) (f)

2. A compound of Fomula‘ (D
R-N N
05 E
1
AN wherein R represents th; radical
\
10 0
(a)
15
0
V3 .
i N-(CH ,
Y N-(CH,) -
S—4
20 0
(c) (4)
- ' OH
" - cH (CH,)
. F Bt 23
25 . F --c-(cn2 = / ,
(e) (£)

A



- 43 - wherein n I's 3 or 4, [err] are independently | ower alkyl of 1
to 4 carbon atons, Y I s oxygen or sulfur, 05 Z I s hydrogen
or hal ogen or a pharmaceutically acceptable non-toxic acid addition salt
reof. 3. The conpound of claim2 wherein Ris the 8-azaspiro[4.5]-
etane-7,9-dione radical (a) or a pharmaceutically acceptable acid 10 .

ition salt thereof. 4. The conpound of Cl'aim 3 which is ~t
[4-]4- (], 2-benzi so- - 43 -

t hi azol - 3-yl ) - 1- pi perazi nyl ] butyl ]-8-azaspi ro(4. 5] decane-7, 9-di one or a

pharmaceutically acceptable acid addition salt thereof. 15 : 5.

The conpoundlepdincl ai m 3 which is 8-[4-[4-(], 2-benz-

i soxazol -3-yl)-|-piperazinyl]butyl']-8-azaspiro[4.5] decane-7, 9-dione or a
pharmaceutical |y acteptibBecndsd addition salt thereof. 6. The conpound of
claim2 wherein Ris the [err]-glutarimde 20 (b) or a pharmaceutlcal |y
accept abl e aBj *°daRy t i oFFsAndereptansdy loyer afkgl CSnbSant BFPR FEAPL whi ch is

1[4[4(12ben2|s§ £i :
thi azol -3-yl)-1-pip razf‘%;??‘}"ﬁi‘t 9F 129%E¥et hy | - 4- propyl - 2, 6- pi peri di nedi one or

a phar eutically gacce [ gﬂ{ on salt thereof 25 8.

The coﬁgund of cl alﬁm GP%Ahq?hﬁoqiﬁ ‘fj‘? g&h(l 2- benzi so- o .

thiazol - 3- W) a ltirRSdeat oLy bitickblabte Asddl- BBiRYAcid SadiieRSH isdipafleods.Or
3. The compound of claim 2 whereig_R is the 8-azaspiro[4.5]- Q_ﬁ

decane-7,9-dione radical (a) or a pharmaceutically acceptable acid

10 - addition salt thereof.

4. The compound of Claim 3 vﬁich is 8-{4-[4~(1,2-benziso~
:hiazol-3—yl)-lrpiperazinyl]butyl]-S-azaspiro[@.51decane-7.9—dione or a

pharmaceutically acceptable acid additiom salt thereof.

15 5. The compound of claim 3 which is 8-[4~[4~(1,2-benz-
isoxazol-3-yl)-l-~piperazinyl Jbutyl]~8-azaspiro{4.5]decane~7,9~dione or a
pharmaceutically acceptable acid addition salt thereof.

<
6. The compound of claim 2 wherein R is the Rl,Rz-glutarimide

" 20 (b) or a pharmaceutically acceptable acid addition salt thereof.

7. The compound of, cldim 6 which is 1<[4-{4-(1,2-benziso~
thiazol-3-yl)-l-piperazinyl]butyl]~4~methyl-4~-propyl-2, 6-piperidinedione

or a pharmaqeucically acceptable acid addition salt thereof.

25 8. The compound of claim 6 which is 1-[4=~[4-(1,2~-benziso-
thiazol-3-yl)-l-piperazinyl]butyl}-4,4~dimethyl~2, 6~piperidinedione or

a pharmaceutically acceptable acid addition salt thereof.

I



~a pharmaceutically acceptable acid addition salt thereof. - 44 - 9- The
conpound. of claim®6 which is 1-[4-[4-(], 2-benzi so- ' =\
t hi azol - 3-yl)-1-pi perazinyl’] butyl | -4, 4-di et hyl - 2, 6- pi peri di nedi one or N
pharnaceutlcally acceptabl e acid addition salt thereof 05
‘The conpound of claim2 wherein Ris the 2,4-thiazolidine- dione rad cal
(c) or a pharmaceutically acceptable aCLd¢add+t|on salt thereof. 11. The
conpownd of claim10which is 3-[4-[4-(l, 2-benziso- 10

t hi azol -3-yl)-1-piperazinyl | butyll-2,4- thlazolldlnedlone or a pharnma-

ceutically acceptable agid sakt I 12, 1. c )
claim 10 which is 3-[4-]4- (‘lﬁgg&oggﬁ%dsgizfz%;? Qhscn!2s 1T Wmigé

3-yl)-1-pi perazigpably-yi -12pdpeche a5 betiy1 <, Qnﬁahyﬁemhaﬁmeﬂihwﬁinby 15
acceptabl e acid addition salt thereof. 13. The conpound of claim2 wherein
R is the spirocyglapritimibeucdediliyhhcsmpkialiienecidneditida cale (thprert.a

phar maceutical ly acceptable acid addition salt thereof. 20 14.
The conpound of claim 13 which is 8- [4- (1, 2- benzi so-

t hi azol - 3-yl )08 - pi per azi Wyl Thsutapppu @Agma?za@ﬁ%[& i) Hman‘e-r?igmlél?’cﬂ?e
or a pharmaceutically acceptable acid addltlon salt thereof E& I
conpound of cl apkeuestagfical (o o [349‘!“4:“'(‘33“2 fehly. acceptable acid addition salt

thereof. -

11. The compound of claim 10which is 3-{4-[4~-(1, 2-benziso-
10 thiazol-3-y1)-l-piperazinyl]butyl]-Z,&-chiaiolidinedione or a pharma-

ceutically acceptable acid addition salt thereof.

12. The compound of claﬁnIOWMich'is 3-(4-[4-(1,2-benzisoxazol-
3-yl)-1-piperazinyl]butyl]-2,4~thiazolidinedione or a pharmaceutically

15 acceptable acid addition salt thereof.

13. The compound of claim 2 wherein R is the spirocyclopentyl-
2,4-thiazolidinedione radical (d) or a pharmaceutically gcceptable acid

addition salt thereof.

.20 14. The compound of élaim 13 which is 8-[4-[4~(1,2-benziso~-
uﬁiazol—3-y1)-l—piperazinyl]bucyl]?G-chi;-8-azaspiro[4.4]nonane—7,9-

dione or a'pharmaceucically agceptable acid addition salt thereof.

15. The compound of claim 13 which is 8-[4~[4-(1,2-benz-
25 isoxazol—B-yl)-1—pipéraziny1]bucy1]-6-chia—8-azaspiro[4.4]nonane-7,9-

dione or a pharmaceutically acceptable acid addition salt thereof.

16. The compound of dlaim'Z wherein R is radical (e) or a

pharmaceutically acceptable acid addition salt thereof.

* c L M s *



25 isoxazol -3-yl)-1I-piperazinyl]butyl]-6-thia-8-azaspiro[4.4]nonane-7, 9-
di one or a pharmaceutically acceptable acid. addition salt thereof. 16. The

conmpound of claim2 wherein Ris radical (e) or a pharnaceutically a
acgeptabl e acid addition'salt thereof. - 45- 17. Thc conmpound of claim .
1 his 4-[4-(1, 2-benzi so- . .

thy ago)f - 3-yl)-I-piperazinyl]-I-(4-fluorophenyl)-I-butanone or a ~
pharpdceutical ly acceptabl e acid addi #?6n salt thereof. 05 18.

The conpound of claim 16 which is 4-[4-(1, 2-benz-

i soxazol - 3-yl) - | - pilger The rephpouhd( dE fellabw dpherigh)id sbji-dnpRrbentisa-phar nma-
ceutically acceptable acid addition salt thereof. 19. The conpound of claim
2 wher ei n RWigzeledrebl-1¢ pivesazimyp hdthcBuptarbenyl)ad cayrandricconad d addi ti on

salt thereof. 10 20, The conpound of claim 19 which is
[err]__[3_[4@W?f?§gq5§ﬁ§ﬁg§5_accep:able acid addition salt thereof.

t hi azol - 3-yl)-1-pi perazi nyl ] propyl | -4-fl uorobenzenenet hanol or a'phar ma-

ceutical Ly acceptajd e %deo%gg‘i[ntdi chﬁghﬁ Z‘ll%?'l' r”ez_'g}‘3 sngg’[&-(l,_z-benz- 21. The

corrpouncﬂD of claim19 which I err

or el ket s Bt o el 8 Conees

phar maceutical |y acceptabl e acid addition

of claim 3 yucgbally Scdeprdtie( Heidhbddi®idn Zalt thereof.

19. The compound of claim 2 wherein R is radical (f) or a ”

pharmaceucically acceptable acid addition sa1c1chereof.

20. The compound of ¢laim 19 which is a-[3-{4-(1.2-behzisc-
:hiazol-3-y1)-l-piperazinyl]prp#ylI-4-E1uorcbenzenemethanol or a pharma-

ceutically accepcable'aéid addition salt thereof.

15 21. The compound of claim 19 which is-a-[3-{4-(1,2-benz4
isoxazol3-yl)el—piperazinyl]propyl]-4—f1uoro$enzenemethano} or a

pharmaceutically agceptable acid addician.éalt-therecf.

22. The compound of claim 3 which is 8-[4-[4~-(6~-chloro-1,2-

benzisoxazol-3-yl)~-l-piperazinyl]butyl]-8-azaspiro({4.5]decane-7,9~dione

20
or a pharmaceutically acceptable salt ;hereof.

(o



benzisoxazoI-S-yI)-I-piperazinyI]butyI]-8-azaspiro[4.5]decane-7,9-diohe 20

or a pharmaceutically acceptable salt thereof. - 46 - 23. A pi perazine
heterocycle of Formula (111) 05 : : [err] wherein Y'is
oxygen or sulfur and Z is hydrogen or hal ogen. 10 24. The~e§
of claim23 which is 3-(1-piperazinyl)- 1,2-benzisothiazole. 25.:
conpound of claim 23 which is 3-(I-piperazipyl)- 1,2-benzi soxazo
26. x 8-[4-[4-(1,2- Benzisothiazol-3-yl)-1-piperazinyl]butyl]-
8- azaspiro(4.5] decane-7, 9-di-one. - 47 - 27. A process for the
preparation of conpoupsls ok figeradiae [tRtetocyolavEr Birauld r@@pr)esent s t he
radi cal _ : : _
HY \
05 Ny z
(I11)
wherein Y is oxygen or sulfur and Z is hydrogen or halogen.
Y
10 - 24. The compound of claim 23 which is 3-(l-piperazinyl)-
1,2-benzisothiazole.
25. The compound of claim 23 which is 3-(l-piperazinyl)-
1,2-benzisoxazole.
15 26. 8-[4-14-(1,2- Benzisothiazol=-3-yl)-l-piperazinyl]butyl]-
8-azaspiro(4.5]decane-7,9~dione.
f\_/;

-

T



« [err] (a) -~ (b) 15 (c)
(d) inwhich nis 3 or 4, RL and R2 are independently lower alkyl of | to 4
carpon-atons, Y is oxygen or sulfur, Z is hydrogen or pal ogen, or a s
ph r eutically acceptable-non-toxic acid addition salt 25 thefeof,

J@ onprises reacting an i mdoyl compound of formula (I1) imd - A

(II 111121 112121 112121121121211211 % C L M S ¢ - 48 - Wne&el n A
is [err] in which nis 3 or 4 and X_157thea0|dre5|due of a reactive
ester grouping, and ima represents 05 (a ) _
(b') (c") (d') 15.in wnich [err] are
i ndependent |y | ower ai7ky| mﬁﬂ&cass:@at)mhaob:@faaxfaﬁmjloa cdmpbunds of formula

(D)
05
10 -y
- - A 4
(cH) -
15
~(cHy) -
20

@ | @

in which n is 3 or 4, R1 and R2 are independently lower alkyl of 1
to 4 carbon atoms, Y is oxygen or sulfur, Z is hydrogen or halogen, \/
or a pharmaceutically acceptable non-toxic acid addition salt
25 thereof, which comprises reacting an imidoyl compound of formula
(1D

imid - A (1T

NN R



20 [err] 25 -49-" wherein Y is oxygen or sulfur and Z
is hydrogen or halogen, in an inert reaction nmediumin the presenceZ8f a .
base at a suitable tenperature for sufficient time to give the refgggipg
conpound of -formula (1) and/or if desired, the resulting conpound

formul a 05 (I'), is converted into a phaxnﬁ&eutlcally accept abl e non- t oxi C
acid addi tion sal twitehefredf is 28CH, JA-Priaceisichl orist Beorps egrair atisonhefacédnpounds
of forful a (1) 10 [err] (I) 15 W% &ein R represents the radical 20

[err] (a) residue of a reactive ester grob)ings f§rat ipiG@epresents
' 0
R
05 _
R
2. Y
(®'")
0
/.
P or
A _ L é
. ~]
(") | (d")
15

in wnich R].and R2 are independently lower alkyl, with a

compound of formula 111

20

- AN

-y

25

A A



(d)y 35 ° -50- inwhich nis 3 or 4,
Rare i ndependently |ower alkyl of | to 4 carbon atons, Y is oxygen or
(f7 )y Z i's hydrogen or hal ogen, or a pharnaceutically acceptabl e
toxic acid addition salt thereof, which conprises reacting an-im doyl
odnd of 05 formula (IV) imd-M - (IV) V\,hereln Mis an alkali netal
salt and imd represents 10 0 R [err]. (a' ) ».,(b
) 15 [err] 20 (e')- 49 - ' (d') in
which R and R2 are independently lower alkyl, with a corrpound of formula
(Vor V) 25

wherein Y is oxygen or sulfur and Z is hydrogen or halogen, in an
inert reaction mediﬁm in the presence of a base at a suitable
temperature for sufficient time to give the resulting compound of
formula (I) and/or if desired, the resulting compound of formula

05 (I), is converted into a pharmaceuticaliy accebtable non-toxic acid
addition salt thereof.

28. A process for the preparation of compounds of formula

(1)
* — o
' ] |
Y
(1)
15
wherein R represents the radical
0
_ R .
20 - - - -
(CHZ)n , | (CHZ)n ’
)
0
(a) : (b) 'Q_/
25
]
V4
‘gl 9" ( CHZ ) y
30 \\)
(e) (d)
35

{1 IR



[err] - 51 - wherein Xis the 'ac_i d residue of a reactive ester grouping,
‘nis 3 or 4, Y is oxygen or sulfur, and Z is hydrogen or hal ogen, in am
inert reaction.mediumat a suitable tenperature for sufficient tinme {®Xgive
the resulting conmpound of fornmula (1) o &Ptesnatively 05 without o
pre-form ng the ( Jgal g : L dqde cursor.da' ),
(b)), (c') or (d{'fwsf&fé'a{c%%d@‘lwhfh#bgﬁn%?an 'gétéf'd%%ﬁ?r%ﬂ?(b‘ﬂ%gr“@?)°fi(n an

i nert ¥eaction npdiglNdabbdd@taNSSENGCoRged HASEIANr,aZ SWi hyftbgerd @FDEr at ure
for sufficient tine to give the resulting conmpound of .fornula (1), and or,

i f desired the rieflegén,ngr 1P phasagpeiiad] Df atcgptdb ke hbp-tok$c and addétionnt 0 a

pharmaceutically acceptable non-toxic acid addition salt. 29. A process
for the preparatsa tifereofpehichs coipriisesreact(iing a6 infdaydi comPourshpésent s t he
radi cal 20 [errs] 25 ga) ' (b)

05 formula '(IV) ' ' :

imid-M (1v)
wherein M is an alkali metal salt and imid represents

. 10

o 0
3
3 0 R, \
(a®) (b')
15
0 0
0y
~ L(“
0 0
20 (c') (d")

N4
in which R] and R2 are independently lower alkyl, with a
compound of formula (V or V')
25

X-(CH,) -¥ N AN X
TNST ] ' Y N\
Y Y +,\_/

V) | ")

|
Ny

LTS



30 [err] 35 (c) :
(d) - 52 - inwihichnis 3 or 4, [err] are independently |ower alkyl of
| to~4 carbon atons, Y is oxygen or sulfur, Z is hydrogen or hal ogen or a

ph eutically acceptable non-toxic acid addition salt thereof, “which
co es reacting a conmpound of formula (VI) 05 [err] (VI') wherein
i m epresents 10 R2 15 0 (a") -
(b") 20 O [err] 23 (c")

(d") in which R and R2 are indepehdeht}y 1 ower alkyl, nis 3 or 4, with a
conmpound of formula (VI1) 30 halo L o :
wherein X is the acid residue of a tea;tive ester grouping, n is 3

or 4; Y is oxygen or sulfur, and Z is hydrogen or halogen, in an
inert reaction medium at a suitable temperature for sufficient time
to give the resulting compound of formula (I) or alternatively

05 without pre~forming the formula (IV) alkali metal salt, the imide
precursor (a'), (b'), (c¢') or (d') is reacted with compounds of
formula (V) or (V') in an inert reaction medium in the presence of
‘a base at a suitable temperature for sufficient time to give the
resulting compound of formula (I), and or, if desired the resulting

10 compouﬁd of formula (I), is converted into a pharmaceutically ‘

acceptable non-toxic acid addition salt.

29. A process for the preparation of compounds of formula

(1) _

15 . N\
R-N ] D
Sy

wherein R represents the radical

20
S
- - . - —
(CHZ)n s (Cﬂz)n ’
25 | Ry
-0

(a) (b)

w C K

l Noe - N-(cn.) -
. (Cuz)n ’ . - 2'n
S X
~ s
0
35 | ‘ (d)

* ¢ L B s *



{MIl) 35 - 53 - wherein halo is halogen, and Y is oxygen or sulfur and Z
I-s hydrogen or halogen, in an inert reaction nmediumin the presen of a
base at a suitable tenperature for sufficient time to give the re§z§¥yng
eonpound of formula (1) and/or, is desired, the resulting conpoun 05
formula (1), is converted into a pharmaceutically acceptable non- toxic -

acid addition salt. 30- A process for the preparation of conpounds of
formua (1) 10 [err] (1) 15 wherein Rreprggents the radical 0 [err] 20
(a) (b) 25 0 _

in which n is 3 or 4, R1 and R2 are 1ndependent1y lower alkyl of
1 to 4 carbon atoms, Y is oxygen or sulfur, Z is hydrogen or halogen
_ or a pharmaceutically acceptable non-toxic acid addition salt

thereof, which comprises reacting a compound of formula (VI)

05 _ .
imid- .é- W VI
imid (Cﬂz)n H (VD)
wherein imid represents
10
s 0
- ’
15 0
(ay B (b")
20 0
’ - or -
S —4 _/ '
g %
NS
25 (e") (a"n
in which R1 and R2 are independently lower alkyl, n.is 3 or 4, with
a compound of formula (VII)
. 30
halo N
/Jl (VII)
N N P
\Y Z Z )
35

AR



30 [err] (c) (d) -54- in which nis 3 or

4, [err] are independently lower alkyl of 1 to 4 carbon atons, Y is oxygen
sul.fur, Z is hydrogen or halogen or a pharnaceutically acceptable

no~tiQXi ¢ aci d addition salt thereof, which conprises reacting an anhydrlde

of mula (M1l a, 05 b, c, or d) [err] 10 (VIIIa)

(VI )y 15 ° [err] (VI Ilc)

(Vilrd) 20 in which [err] are |ndependeﬁgly | oner alkyl, with a conpound of

formula (1 X) 25 [err] (1X)

Rt

vherein halo is halogen, and Y is oxygen or sulfur and Z is hydrogen
or halogen, in an ;nert reaction medium in the presence of a base at
a suitable temperature for. sufficient time to give tﬁe resulting
_ compouﬁd of formula (I) and/or, is desired, the resulting compound of
05 formula (I), is converted into a pharmaceutically acceptable non-

toxic acid addition salt.

30. A process for the p;eparation of compounds of formula
(D
10

.
(1)
15 wherein R represents the radical
0
20 -(CHZ)[I- * -(CHZ)II~ ’
: R
z \
_ %
(a) (b)
S
25
30 ' l : -
A o Ne(eH) -,
s s
_g \
0.
35 . (c) (d)

—_—

| - | AR



-55- in which nis 3 or 4,. Y is oxygen or sulfur and Z is hydrogen or

nal qgen, in an inert reaction.solvent for sufficient time at a suitabl g~
tenperature to give the resulting conpound of formula (I) and/or, if j
desired, the resulting conpound of fornmul &4(1), is 05 converted |nto /;
pharnaceutlcally acceptable non- tOXIC acid addition salt. ) Pe process_;
of clajm27 for fRMIFRAILIALT R bf ReAtotmare mdependenﬂy tower alky1"of
8-[4-[%(1, 2-ben ot.h | - ) i peraziny. 1

e azhep ol 4. 5] dethdec Fo8n atai) iF HIEETBE AR Ll is Ruceosnn r paloger

3- (1-piperazinyl by 1y 3nBeiebsOR) A7 lopt S lenbH RBRRUG KA aflaftiBinang [4. O]

decane-7,9-di one and a base In reaction nediumat a suitable
tenperature for gpéddofi %tlcﬁldm?ﬁﬁeglr\é@ciﬁ@ i Arhydride forecodmase (@erPQYUNd
8-[4-[4-(1, 2- benzi sot hi azol )-1-piperazinyl]butyl] 15

- 8- azaspi r o[ 4.08] decaner M)9- dlone or said free base conpound is converted
into a hydrochloride salt or said free base conpound is converted into a
di hyarochl oride di hydrate salt. 32. The process. of claim27 for the
preparation of 20 conpound 8-[4-[4-(1

, 2-benzi sot hi azol - 3- yI)-I-plpera2|nyI] but yl ]
-8 azaspi ro[ 4. 5] decane-7, 9-di one, which conprises reacting a m xture of
3-(I|-piperazinyl)-I,-2- be ol e, 1, 4- di br onobut®yne andPa base in an

inert solvent at a suitab per-gture to gi ve
. 10 :
3 : _ \ )
; 0 R
(V1IIa) (VIIIb)
0 . :
Qg
or ’ '
15
3 i__\<
0
_ 0 -
VIIIc
f IIIc) . (VIIId)
. 20
N
~in which R] and Rz are independently lower alkyl, with a
compound of formula (IX)
25
HZN-(ch)n-N I
N
Y Nz
AIX)
_—

AN O



8- (1, 2- benzi sot hi azol - 3-yl ) - 8- aza- 5- azoni aspi r o[ 4 5] decane brom de, 25
which is further reacted with 3,3-tetranethyl eneglutarimae in an inert
sol A in the presence 6f base at suitable tenperature for sufficient tine.
to the title conpound 8-[4-[4-(l, @pepziSO- _ ’

t hi -B-zlg-l-pipgrazinth-butyI]-B-azaspiro[4.5]decane-7,9;dione as a
free”badd. which ngs 4, 7Y s oxygem ok M & oifpoltifirosen @Bt i ned i n gl ai

2 for use.in a method OF tregtnent of tpe hwgan.or gn?na body. 34. A
conpound 34968 a1 h g™t HIeKE 163519, FoLKent O sutiiaiens: hifle 8% @ of psychotic
condi ti : Cﬁﬂa ' |:nQ. | aj n t lally as

her ei n_%BZ’f%’ﬁg t:sep’)" (e:ﬁtl"@gl y 3@%?%&8““'“8 éog‘psmad g}zfowgﬁ ?P}for t he use

her ei nbehay&,SPedel iked,| thed P8&uTthR¢ combbudl: of formuld quynd as descri bed
in claim2 substantially as herein- before specifically described in each

of thos esavgriteé fdtboa bRarmbCeutical ly AcCEPTab U Roastodes CiciBeslidifidn ai m 23
substantially as herein- 15 before specifically described in each of the

exanpl esalt. 2. 38. A process for making a conmpound as defined in
claim2 substantially as hereinbefore specifically described in the
exanpl es

31. The praocess of claim 27 for the preparation of
compound 8-[4-(4?(I;Z-benzisothiazol-3-y1)-1;piperazinyl]butyl]

10 -8-azaspiro[4.5]decane-i;9-dione, which comprises reacting a mixture
of 3-(1-piperazinyl)-1,2-benzisothiazole, 8-(4-bromobuty1)-8-azaspiro
.[4.5] decane~7,9-dione and a base in an inert reaction medium at a
suitable temperature for sufficient time to give the resulting free
base compound 8-[45[4-(1,Z-benzisothiazol-3-y1)-I-pipéraziny]]butyl]

15 -8-azaspiro[4.5]decane-7,9-dione or.said free base compound is |

" converted into'a hydrochloride salt or said free base compound is

converted into a dihyarochloride dihydrate salt.

32. The process of claim 27 for the preparation of
20 compound 8-[4-[4-6,2-benz1’soth1‘azol—3-yl)-1-piperaziny]]-buty1] \J‘
-8-azaspiro[4.5)decane-7,9-dione, which comprises reacting a mixture
of 3-(1-piperaziny1)-1,-2-benzisothiazole,1,4-dibromobutane.and a
base in an inert solvent at a‘suiiab]e temperaturé to give
8-(},2-benzisothiazol-3-y1)-8-aza—5-azoniaspiro[4.5]decane bromide,
25 which is further reacted with 3,3-tetramethyleneglutarimice in an
inert salvent in the'presence.of base at suitéble femperature for
sufficient time to give ihe title compound 8-[4-{4-(1,2-benzisa-
thiézol-B-yl)-l-piperazinyl]-butyl]48-azaspiro[4.5]decane-7,9-dione

as a free base.

T



3 to 17. 20 39. A conpound according to claim1l when produced
process as clainmed in any one of clains .28 to 33 and 39 substantially,
her ei nbef ore specifically described in the exanples 3 to 17. 40.

use of a conpound according to claim2 for the manufacture of a nedi
which is an aneliorant for pyschotic conditions.

S | - 56 -

33. A pharmaceutical compound as defined in claim 2 for use in
a method of treatment of the human or animal body.

34. A campound according to claim 2 for use as an ameliorant
05 of psychotic conditions. '

35. A compound acodfding to claim 2 substantially as herein-
before specifically described for the use
hereinbefore specifically described.

10 .
e 36. A campound as described in claim 2 substantially as herein-
before specifically described in each of the examples 3 to 17.

- 37. A compound as described in claim 23 substantially as herein-
15 before specifically described in each of the examplesl, 2.

38. A process for making a campound as defined in claim 2
substantially as hereinbefore specifically described in the exanples
3 to 17.

20 - 39. A campound according to claim 1 when produced by a process
as claimed in any one of claims 28 to 33 and 39 substantially as
hereinbefore specifically descﬁbed in the examples 3 to 17.

o 40. The use of a compound according to claim 2 for
N~ the manufacture of a medicament which is an ameliorant for pyschotic
conditions. '
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