1 2146333 Pl PERAZI NE DERI VATI VES Thi s invention generally pertains to

het erocycl i ¢ carbon conpounds havi ng drug and bi o-affecting properties arfd

to their 5 preparation and usé€. In particular, the invention is
concerned with 1, 4-disubstituted piperazi ne derivatives Wwherein one
substitueut is a substituted 2,5-pyrrolfi di nedione ring system attached
through its nitrogen atomvia an al kyl ene chain and the other. substituent
is a heterocycle conprising pyridine, pyrimdine, or benzi.sothiazole. 10
Rel ated art can be generalized by conmpounds of the foll ovﬁ‘ig%?%\ﬁur al
type: [err] 2 which are essentially glutarimde derivativ erein
[err] and [err] are alkyl or are joined to form[err] or [err] alkylene
bri dges and B represents aromatic or heteroaromatic systens wi th optional
substituents. These and rel ated conpounds have been prepared as
psychotropi c agents and

PIPERAZINE DERIVATIVES

This invention generzlly pertains to heterocyclic carbon
N’ compounds having drug and bio-affecting properties and to their
S preparation and use. In particular, the invention is concerned with
1,4-disubstituted piperazine derivatives wherein one substitueut is a
substituted 2;5—pyrrolidinedione ring system attached thrcugh its
nitrogen atom via an alkylene chain and the other substituent is a
beterocycle comprising pyridine, pyrimidine, or benzisothiazole.
10 Related art can be generalized by compounds of the following
structural type:
R 4

-algylene-N N-B

1



5 are described in the follow ng references. Conpounds of the above
depi ct ed structufe wherein B'is a substituted or unsubstituted phenyl,
pyri l., or pyrimdinyl noiety are described in: Wi, U S. Patent No.
3, 398, 151 patented Aug. 20, 1968. 10 2 Wi, U S. Patent No.
3,558,777 patented Jan. 26, 1971. Wi, et al., J. Med. Chem, 12, 874-888
(1969); 15, A4¢Hich/Qréléssantidlly glurtdrimide erRohehies\ohefeinl K, 6ol RAt £rd ed
Feb. 20, 1973. Wi, et al., U'S: Patent No 3,796, 776 patented Aug. 24,
1976. 15 alkyl or deejjbéneditoakorn @/ ﬁtae.hylé:te béidfel, and B akeprisshts
Nov. 30, 1982. Tenple, co-pending appli catlo Serial No. 334,688, filed
Dec. 28, 198laftquutinterl Hécer@atond8Bc cxyskiend 48Ry tiokinl enttistiliteental.SOThese
called to the co-pending application of 20 Tenpl e, Serial No. 333, 830,
filed Dec. 23and X2léped compourichs hiGe ed prepdded dsl pk§ohdtroplic saghnts| asbd B
as bei ng benzisothiazole. It also disclosed sone conpounds wherein the
ot her pi pér azare desbsibed dnt then foblowing raferamcedi nedi ones or spiro
substituted 2, 4-thiazolidinedi ones . connected at their nitrogen atomvia an
al kyl ene chain to the @upousds of 2be ahovegdepicted structure wherein B is a
substituted or unsubstituted phenyl, pyridyl, or pyrimidinyl moiety
'are described in:
Wu, U.S. Patent ¥o. 3,398,151 patented Aug. 20, 1968.
10 'Wu, U.S. Patent No. 3,558,777 patented Jan. 26, 1971.
Wu, et al., J. Med. Chem., 12, 876-838 (1969); 13,
447-479 (1972),
Wu, et al., U.S. Patent No. 3,717,634 patented Feb. 20, 1973.
Wu, et al., U.S. Pateat No. 3,796,776 patented Aug. 24, 1976.
15 Teumple, ot al., U.S. Patent No. &,351,565 patented Nov. 30,
1982, .
Temple, co-pending application Serial No. 334,688, filed
Dec. 28, 1981(patented Dec.27,1983,as No.4423049).
Attention is also called to the co~pending application of

20 Temple, Serial No. 333,830, filed Dec. 23, 1981 (patented Oct.25,1983,
as No.4411901). This disclosed B as being benzisothiazole. It also disclosed
some .col.npougds wherein the other piperazine substituent can be_
2,4-thiazolidinediones or spiro substituted 2,4-thiazolidinediones
connectec_l at their nitrogen atom via an alkylene chain to the piperazine
25 ring.
None of the afor-en:ioncd references disclose or suggest
the coupounds of the instant invention whose structures comprise

subs:i:u:ed 2, 5=pyrrolidinediones.
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None of the aforenentioned references disclose or suggest the conpounds-of

.instant invention whoSe structures conprise substituted -
- pyrrolidinedi ones. This invention is concerned with a new series of °

CNS- acti ve conpounds characterized @y the followi ng general structural
formula (1) [err] and the pharnmaceutically acceptable acid addition salts
thereof. In 5 the foregoing fornula, [err] is [err] alkyl,
trifluoronethyl, Z- substituted phenyl with Z being hydrogen or hal ogen, or

Lﬁéét e e R v ﬁra@% & o b igT O
MR ONE RN, fr%##%ehgter Rere T B o an

al kyl ene bridge as defined above; [err] is [err] 15

Bis an [err]- dhéubstlouted heterocycllc ring systentchosen fromthe group
consi sting of bergiso

10

13

=20

R '<ca2)n-\ B
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and the pharmaceuéically acceptable acid addition salts thereof. In

the foregoing formula, R; is cl 6 alkyl, trifluoromethyl, Z-substituted

phenyl with Z being hydrogean or halogen, or R; can be taken together
with R? as a CZ 5 alkylene bridge incorporating a fused Z-substituted
phsnyl ring system with 2 being hydrogen or halogen (as for R ),

2

R® is C alkyl, Z-substituted

1-6
phenyl with Z as defined above, . : ] v’

or taken together with R' to form an alkylene

3

bridge as defined above; R™ 1is H,;

23
,.B is an Rﬁ, R?-disubstituted
heterocyclic ring system chosen from the group cansisting'of benziso-
thiazole, pyridine, and pyrimidine, with Rﬁ and R? being independently
selected from cl_4 alkyl, 01.4 alkoxy, 01_4 alkylthio, cyano, halogen,
or hydrogen; and n is 2-4,
Selected compounds exémplary of the hereinabove-described

structural variations have displayed useful ﬁsychotropic ﬁrcﬁerties



thlazole

pyridine, and pyrimdine, with R4 and [err] being independentl| %
rom[err] alkyl, [err] -al koxy, [err] alkylthio, cyano, hal oge )

seje‘ﬁgd f

or hydrogen; and n is 2-4. -20 . Sel ect ed conpounds exenpl ary
t he herei nabove-descri bed structural variations have displayed usef ul
psychotropic properties whi ch include reversal of drug-induced

cat al epsy,

and tranquilizing activity chadacterized by antianxiety and/or

antipsychotic action. The conmpounds conprising this invention correspond in

of  conpounderist TARLRE ARERR bECInRe AR NARY YRsaf Qs e shinfu R38R .

moi ety, thesinRiRY! LMY

subcl assi fi
structures,

icationS (1 or. Ugﬂ-ﬁfedbﬁ#]{}%j)ﬁgxi&f'&ﬁd%g amj'égc?%t&&ai““?n t hese

[err] and [err] ‘are independently selected from[err] alkyl,

trifluoronethyl, and Z-substituted phenyl; Zis as defined
her ei nabove. Mre detail ed depictations of structures representing (2), a
preferred class, are shown bel ow wherein B (of

10

The compounds comprising this invention correspond in
structure to I, shown and described hereinabove. Contemplated classes
of compounds. are distinguished by the substituted 2,5-pyrrolidinedion-

l-yl moiety, the iastant compounds belonging to ome of two structural
subclassifications (1 or 2).

at 0 0
% -
o
o

(1) X - (2)

In these structures, Rl and Rz are independently selected from 01_6
alkyl, trifluoromethyl, and Z-substituted phenyl; .2 1is as
defined hereinabove. More detailed depictations of structures

representing (2), a preferred class, are shown below wherein B (of
Formulal.) is 2-pyrimidinyl.
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asrmula 1.) is 2-pyrimdinyl. 5 [err] (Structure (2) variations] It is
‘be understood that, as used herein, hal ogen denotes fluorine, iodine%; _
and preferably chlorine and bromge with the synbol [err] referring to both .
straight and branched chain carbon radicals of from1l to 6 carbon atons
I nclusive. 5 Phar maceutically acceptable acid addition salts of
the invention are those in which the anion does not contribute
significantly to the toxicitd or pharnmacol ogicalzactivity of the salt and,
as such they are the pharnacolesical equival ents he bases of Formula I.
pdi cal usage. ¥e¢ i nstances, 10
h make them e for
olubility,

(a) : (b) (c)

[Structure (2) variations] ' -

It is to be understood that, as used herein, halogen denotes
fluorine, iodine, and preferably chlorine and bromine with the symbol
"cl_er referring to both straight and branched chain carbon radicals

of from 1 to 6carbon atoms inclusive, |

5 Pharmaceutically acceptable acid addition salts of the
invention are those in which the anion does not contribute significantly
to the toxicity or pharmacological activity of the salt and, as such
they are the pharmacological equivalenﬁ# of the bases of Formula I.
These are generally preferred for medical usage. In some instances,

10 these have physical properties which make them more desirable for
pharmaceutical formulation such as solubility, lack of hygroscopicity,
compressibility with resﬁect to tablet formation and compatibility with
other ingredients with which the substances may be used for pharma-
ceutical purposes. The salts are routinely made by mixture of the

15 Formula I base with the selected acid pr;ferably by contact in
solution employing an excess of comnoﬁly used inert solveants such as

water, ether, benzene, alcohol, .e.g. ethanol, ethyl acetate, acetonitrile,

and so forth. The salts may also be made by methathesis or treatment



15 -Formula | base with the selected acid preferably by contact in ‘sa)‘
sqluQLQn enpl oyi ng an excess of commonly used inert solvents such as water '
et her,” benzene, alcohol, e.g. ethanol, ethyl acetate, acetonitrile, and so
forth. The salts nmay also be nade by net haghesis or treatnent- Wth an

I on exchange resin under conditions in which the anion of one salt of the
subst ance of the Fornula | is replaced by another ani on under conditions

which allow for separation of the desired specics such as by precipitation
from sol ut k@8h Gdn @shr @tdhaage i resdnaumdery esditions din @hiith atheosniont eAtémen on

an ion exchange resin. Pharmaceutically acceptable acids for the purposes

of salt fogadtich thk {lttanbstoeiners Fofrmbda MUK teplackddey anbthed anion
phosphoric hydrochloric, hydrobrom c, hydroiodic, citric, acetic, benzoic,

ci nnam c, rmadeldoRdibidd ehichiciliowiKat bepantariopadfivichecde:Hept asp@cd s and

ot hers. 10 A unitary process conprehendi ng several nethod

enbodi ment sutk, aBbyaptedipinayidne feomlsoyedidmorpeepacaiowrined & ayloantds of
Formula |I. These nmethods may be adapted to variation in order to produce

ot her cenpewndhutdivhr at arktytidti oni &velvhi exchange mdsinpe (PHaraat eytidaity osed.

Vari ations of the nethods to produce the sane conpounds in sonewhat

' acceptable acids for the purposes of salt formation of the substances

of Fdrmula I include sulfurie, phosphéric, hydrochloric, hydrobromic,
hydroiodic, citric, acetic, benzoic, cinnamié, mandelic, nitrie,
mucic, isethionic, palmitic, heptanocic, and others.

.10 A.unitary ptocess.comprehending several metﬁod embodiments_
(A, B, and C).may be employed for preparation of compounds of Formula I.
These methods may be adapted to variation in order to prgduce other
compounds embraced by this invention but not specifically disclosed.
Variations of the methods ‘to produce the same compounds in somewhat

15 different fashion will alsolbe evident to one skilled in the aré.

Certain examplés will be given for specific illustration.

Unitarv Process

(I1) (111)

In this schene, R;, Rz, R3, and B have the same meanings as

previously assigned to them in Formula I. The symbol "W" can be

-

\
20 ;D : >NH $ or /N-(CHz)th s with n being 2-4." The symbol "Y"



@ different fashi:on will also be evident to one skilled in the art. H
tain exanples will be givenTor ecific illustration. Uni'tary ProceS§s
[err] In this schene, [err] and_B @sve the sane neani ngs as previously

assi gn . m| n e sy lg." W, ke st [err] ; with
r{;"rﬁ'elgnglfi ZCﬁ $n§“mw’ @vn be £(;r}r] mé¥hiaRiéknio ; or H
ée rel%}l gs@f) betvveen W and I s: Method No A

etween C When WI S B

[err] (I'lc) then Y is: [err] o . or [err]

H(111a) = (IlIb)° (111b") ~ (Illc) The symbol "Q refers

o--e—stitabyteprsptacementygroup SuciT as cnt or 1 de, br om de, 10qi de,
$ulf.aLg wphosdhate, s,tosyl aje, mesylgte, or the like. Mgthod A.
) | Y- (ca -
when W is: /p :NH , /,n(. 2)n--Q
(11a) (IIb) (IIc)
3 then Y is: H N (CHz) Q—(QHz)n- or [:> _ H
(I1Ia) (I1IIb) - (IIIb*) (IIXc)
The symbol "Q" refers to a suitable displacement group such _ \u/

as chloride, bromide, iodide, sulfate, phosphate, tosylate, mesylate,

or the like.

Method A
1 0 _
R // ) _ .

-/ \" -H,0

R +* B 21:-( caz) n-.-q' N-B s > I
E ' dry solvent

R’ \o - i

“(IIa) (1IIza) "’

10 Method B

Rl o _ . ' :
27 % |
(I (IIIb)
0© | |
2. (IIb) + " F \“"3 _ —_— I

/\/

O (IIb'; u = &)




[err] Met hod B [err] Method C O [err] The condensation process in
neihod,A is carried out by refluxing the reactants in a dry, inert reacti
medi um such as pyridine or xylene. For ngfhods B and C the process is
carried out 5 under reaction conditions suitable for the preparation of
tertiary am nes by al kylation of secondary am nes. The-reactants are heated
In a suitable organic liquid at tenperatures of about [err] to about [err]
in the presence of an acid binding agent. Benzene, dinethyl- fornman de,

et hanol , MeshodiGrile, toluene, and n-butyl al cohol are 10 preferred
exanpl es of the organic |iquid reaction nedia. The preferred acid binding
agent is potq?srunrdhrbonate but other inorganic and tertiary organic

bases may -be ‘e d i ncluding ot her alkabr"'u\alkaline earth netal
car bonat es, "bi c; r ongt es, or hydri des, he I
| 271 & ~(Clt,) 0 ges, anghe yp —>
2 0%
(11c) (I1e)

The condensation process in method A is carried out by
refluxing the reactants in a dry, inert reaction medium such as
pyridine or xylene. Fbt-nethods B and C the process is carried out

5 under reaction conditions suitable for the preparatiom of tertiary
amines by alkylation of secondary amines. ' The reacﬁants are heated
in a suitable organic liquid at temperatures of about 60°C to about
150°C in the presence of an acid binding ag;nt. Benzene, dimethyl-
formamide, ethanol, acetonitrile, tolueme, and mn-butyl alcohol are

10 preferred examples of the organic liquid reacﬁion media. The preferred
acid binding agent is potassium carbonate, butlother inorganic and
tertiary organic bases may be employed including other alkali and
alkaline earth metal carbonates, bic#tbonates, or hydrides, and the
tertiary amines. All three methods have been adequately described by

15 Wu,_gg_gé} in the cited patents and articles listed above, reference to
whiéh is particularly recommended. ' As an example of a
method variation (Method D) to produce the same compounds somewhat
differently, an N-substituted pipéraz1nylalky1pyrrolidinedione (VD)

can be reacted with an appropriate B system (VII) to yield a product
20 . of Formula I, e.g. |



et al inthe cited patents and articles |isted above, reference te. -

ch is particularly reconmended. As an exanple of a ’
met hod variation-(Method D) to proBluce the same conpounds sonmewhat
differently, an N-substituted piperazinylal kyl pyrrolidinedione (VI) can be
reacted with an appropriate B system (VIl) to yield a product 20 of Forrrula

. %rti ary mines. Al three nethods have been adequately described by 15_.

I, e.g. 9{10 [er®] The i nternediate succinic acid anhydrides or
succi ni mi des X2, 5/pyrrolidine es) of Formula Il , are either comer-
cially aVai | a , hound in t,ﬁe ch\gm’ cal literature or described hriefly
her ei n. g neraw-@léwgem s of ¥hese i+t eaedi at_e_@rrpoynds IS
iIIustrate e/foll sche

3

R

(VD) © o (vIT).

The intermediate succinic acid anhydrides or succinimides
(2,5~-pyrrolidinediones) of Formula II , are eith.er commer-~
cially available, found in the chémical literature or described \;i

5 briefly herein. The general synthesis of these intermediate -compounds

is illustrated in the foilowing scheme,



10 'Pre_Qaration of (Il) Internmedi ates Schenme 1 General Synthesis [err] 1
2 I n;Sghene 1 shown above, R and [err] are as previously defined. >
Essentlally, Schene 1 is conprised of a Knoevenagel - condensation of a

ket one -or al dehyde with ethyl cyanoacetat!® to yield a variety of
[err]-unsaturated cyanoacetates (6). Reaction of (6) with about [err] 5

to 2 equival ents of potassium cyanide affords the dicyano inter- nediate
(5) which under goes aci d- cgialaraedodir er¥pimackenditvees he di carboxylic acid
intermediate (4). The standard nmethod of imde ring closure of a

di car boxyl ate conpound, am nol ysis fajdheweds by dehydration, was used. In
this manner the (1), (2) types of (I1) 10 internedi ates can be obtai ned.
The above general- synthesis, in tgrLgsrAf sbhéndsadi vidual reactions, is nore
fully described in the follow ng references: )

o | RO,C o © N
ANy — L

~ ) | . ®

. 2
. NH3 002H
R1 —— R r2
-H,.0
\ 2
R2 o . : (%)
(11b)
o~ 1, 2 01 /nzo
. R 1
Br(CH,) Br R™
R2 (I1a)
1 _ ) .
R - (CH,) gr.
1l
0

(I1c)



1. New and Yevich, Synthesis, 1983, - No. 5, 388-389. 2. Crooks and —
@rvi lle, J. Pharm Sci., 71, 291 (1982). 15 3. Og. -Syn
sHrective Vol . 3, 615-616. 4. yChemi cal Abstracts, 82, 170573x (1975).
Pht hal i m des and tetrahydrophthalinide internediates (3) are generally
commer ci al | y rgvéideall f-sﬂ%hmef,oﬁl the ﬁngleeoaga&gmdagf\y al so available in
the chemcal literature. 20 . The piperazine internediates (I11)
ar e gdesgéd bedsbindihe13f YRERE ] QRCLonhistl & a RASkvEREPLE.coRbeddariBAl NS
and certain references cited therein, as well as the Tenple patent
applgscatgdse 6t tAdHPILINIRRVEYI1TRESERELEE Y G A & pPIdcGabEe to the
preparation of other piperazine internmediates not specifically disclosed
t helepDydu rurhbdd Wyabbadd b8 E ). edR@k: 1Bk &6 @) af-a%h h86ut & present
invention. Necessary nodifications of the above nethods to prepare other
Pl PRIAZI Sfuival BHFE GFapSEa 8 U do@ive| Af foiri B thel BecPddd linOdra chemical
practitioner. The conpounds of the instant invention are pharnacol ogi cal
agerded 1 0td It sySwei i1fBE £ ddia0REId- cataly b Bydrd19985 deo oY @i bit
tranquilizing activity at non-toxic doses and are of particul ar

dicarboxylic acid intermediate (4). The standard method of imide

~

iring closure of a dicarboxylate compound, aminolysis followed by

dehydration, was used. In this manner the (1), (é) types of (II)

10 intermediates can be obtained. The above general synthesis, in terms ~
of iés individual reactions, is more fully described in the following
references: - ) '
1. New and Yevich, Synthesis, 1983,_No. 5, 388-389, h
2. Crooks and Sommerville, J. Pham. Sei., 71, 291 (1982).
15 . 3. -_Qgg‘. Syn. Colle¢tive Vol. 3, 615-516. |
" 4. Chemical bstracts, 82, 170573x (1975).
?hthalimtdes and tetrahydrophthalimide intermediates (3)
are generally commerciaily available. Methods for their preparation \;ﬁ

are also available in the chemical literature.

20 The piperazine intermediates (III) are described in the
aforementioned Wu, ég_g;, and femple,.gg_gi. patents and certain
references cited therein, as well as the Temple patent applicatioms,
cited hereinabove. These procedures are épplicable to the preparation-
of other piperazine intermediates not specifically disclosed therein

25  but which are required as intermediates for the present invention. .
Necessary modifications of fhe aboye-methods to prepar; other piperazine

intermediates would be well within the skill of a chemical practitioner.



interest as anxiolytic and/or antipsychotic agents. Conpounds of the 5 -
I nst.anit invention also are active in reversing catal epsy. Selected in|{ Y
and ¥# vitro.animal tests confirmthat pfeferred Fornula | conpounds,
wherein Bis a 2- pyrimdinyl noiety, possess anxiolytic activity and/or

anti psychotic acti onphel BEmfdUNdQVS 10 heN1dd tuat SEAVRRARESY JrRShBariRLE1s8ickilzed
as the basis to determne the tranquilizing 10 profile and potenti al

si de-ef fect o 4daldi il @3y@ ﬁomﬁihmehfmpom%is%@ﬂ Or Beyl @8hibit

Ref er ence Suppression o Condi ti bert, Pharmacol ogi st, 4,

152 (1962); tfﬁﬂ&d@@ﬂ£¥¥gqﬁéEEV¥%? §€ARN-toxic doses M. afd ofl particulVle. Chem,
12, 876-881 (1969) Cat al epsy Costall, et

al ., Psychomrr@eowqﬂr@wf»ﬁcha&d/Z&laéaﬁM)mb 6805 COHRRfund St e
Assoc., 48, 565-599 (1953). Protection Against Loew, et

al., J. Phatincal. 1xdacidheilso hb¢ epicep RevdRiingl édthlepsy. Selectdd,
434- 445 (1948) 20 .. As further indication of the psychotropic

activity angnSgei hndifnyvoird RALNAIS taBts CCORELLH hat ShidfRroéd (Hagmald 1 N
vitro centrar "Thervous system receptor bindi ng net hodol ogy can be enpl oyed.

Certai n conpewptiadssamaraty B aked Byt tmtdinlyl Ondidty , possebs catxiideptic | ed

whi ch preferentially deal to specific high affinity sites in brain
activity and/or antipsychotic action. The following in vivo screening
tests were utilized as the basis to determine the tranquilizing

% 10 profile and potential side-effect liabilities of the instant compounds.

Behavioral Test ' o Refarence

‘Suppression of Conditioned Albert, Pharmacologist, 4, 152 (1962);

Avoidance Response (CAR) Wu, et al., J. Med. Chem., 12, 876-881
(1969).

Costall, et al., Psychopharmacologia,
34, 233-241 (1974); Birkson, J. Amer.
Statist. Assoc., 48, 565-599 (1953).

15 Catalepsy

Protection Against | . loew, et al., J. Pharmacol. Exp. Ther.,
Norepinephrine Lethality 93, 434=445 (1948)
20 . As further indication of the psychotropic activity and

specificity of the instant compounds, state of the art in vitro
Centra-}’nervohs system receptor binding methodology can be emploved.
Certain compounds (commonly referred to as iigands) have been identified
which preferentially deal to specific high affinity Qites in brain
25 tissue associated with psychotropic activity or potential for side
effects. Inhibition of radiolabeled ligand pinding to such specific
high affinity sites is considefed a measure of a compound's ability
to affect corresponding central nervous system functions or cause
side effects in Vivo. This principle is employed in the follow1ng in

30 vitro assay which is given by way of example.

o maese -



25 ti ssue associated wth psychotropic activity or potential for side_.
qﬁﬁg s. Inhibition of radiol abeled Iigand binding to such specific higg
aty sites is considered a neasure of a compound's ability to affect
correspondi ng central nervous systeM@functions or cause side effects in
vivo. This principle is enployed in the following-in 30 vitro assay

which is gi ven by way of exanple. Recept or Bi ndi ng Assay

Ref epeNGR oPOPAMHIAE Assay _ RefBiddce et al ., Ml ec.
Phar'rra'trm—'—I'Z'_8ﬁ‘U—('I97) Sci enc&TU6 326 (1977) Creese, ot al.

Sci efgpamine Burt, et al., M&dc.480ardmk346), Accor di ng

to the pharnacol ogi cal proflle est aty |sbedg@ysppaygﬁg&gnam%lomnﬁ tests,
representative conpounds of Fornul aﬂg7h§1yecﬂwagm @1l [ agguhks Zi ng
pptential, either antianxiety and/ organtgr @9yehotic activity, in that they
are relatively potent in the CAR 10° test, having oral [err] values <100
ng/ kg body WeA&Hbtrdln?/alb Y thé $HReRcIdy] ahs%do&&gelesuaramgnaaeby negopam ne -
bi ndi ng, having [err f >1000 nanonolar in the [err] spiperone dopan ne

r ecepkfenfanBslbddi ¥856Y, representative compounds of Formula I have

'éromising tranquilizing potential, either antianxiety and/or anti-
psychotic activity, in that they_are relatively potent in the CAR

10 test, having oral ED_., values <100 mg/kg body weight. Many of these

50
are also largeiy inactive in dopamine binding, having IC
3

50'5 of

>1000 nanomolar in the “H spiperone dopamine receptor binding assay.
Activity in.the CAR test with only'weak activity in this spiperone
assay is comsidered predictiﬁe of seiective anxiolytic_potentiai in

15 man. Concerning prediction of side-effect liability, certain Formula I
compounds wherein R3 is Ez show activity in the reversal of trifluoperazine-

induced catalepsy test by virtue of EDSO values being <20 mg/kg, p.o.

Activity in this test suggests that the compounds lack the potential

for eliciting the unwanted side effects associated with extrapyramidal \;a

20 symptomatology. Another test predictive of side effects measures
protection against norepinephrine lethality. This procedure essentially
relates to alpha-block and the unwanted side effects which accompany
it, such as sedation and élood pressure lowering. For the instaut
series of compounds, wvery little activity in this test is detected

25 with EDSO ;alues being >100 mg/kg for most members of this series.

As examples of compounds whose pharmacological profile
indicate selective anxiolytic potential, two preferred members are
1'-[4-[4-(Z-pyriﬁidinyl)-l—pipefazinyl]butyl]spigo[1,2,3,4—tetrahydro;

naphthalene-Z,3'fpyrrolidine-2',5',-&ioﬁe].(Example 16) and

-

z



consi dered predi‘ctive of selective anxiolytic potential in 15 man.
Conc®fni ng prediction of side-effect |iabiity, certain Fornula | conpo
wherein R3 is [err] show activity in the reversal of trifluoperazine-

I nduced cat gl - Vidd I | L¥Ck_ p. O.
Activity i ngf Ei S (thégfi slﬂé'eg s&tﬁﬁg%%gﬁi%%gogﬁg%%ggglﬁgyggtgﬁ i gl for
eliciting tBe Ly 'd@z,ggp tgy as [ | ]
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relates to al pha-bl ock and the unwanted side effects which acconpany it,

such as_sedghedfl)aBindiadLIEIaU (2Rl i) -Eoyt debg1 Al BaEy BRIZ, 85 Of

conpounds, very little activity in this test is detected 25 wth [err]

val ues bgi aﬁyﬁ&adﬁé&ﬁm(m&emﬁsm g-libs( 1dY1§XPLpREaHinyl]-
conpounds ose pharnmacol ogi cal profile indicate selective anxiolytic
potential, t 196 [ 3, 3-0ERyET0S18L fhdene-1,3" -pyrrolidine~2',5'-dione
B -[4-(4-(2-‘35’Fﬂ?di n§/|’)-| - pi perazi nyl Jbutyl]spiro[ 1,2, 3, 4 tet rathr o-
napht hal ene{gxgupleyr2edl.i di ne-2' ,5', -di one] (Exanple 16) and
3, 3-di phenyl -1 -[4-[4-(2-pyrimdinyl)-I-piperazinyl]butyl]-2,5-

The invention includes medication for use in a method

Activity in the CAR test with only weak activity in this spiperone assay@

for treating a mammal afflicted with anxiety or psychosis. The
% 10 medication, for systemic administration,comprises a therapeutically
effective tranquilizing mouﬁt of a compound of Formula I or a pharma-
ceutically acceptable acid addition salt thereof. An effective dose
ranges from approximately 0.0l to 40 mg/kg of body weight with a
dosége dependent on effects sought, manner of administration, and to
15 some extent with a particular compound selected. A preferred dosage
range is considered to be about 0.5 to 1.5 mg/kg p;r day, given in
divicied doses. Systeui;: administration refers to oral, rectal and
parenteral (i.e. intramuscular, intravenous and subcutaneous).
— Generally, it.will be found that when a compound of the present
20 4invention is administered orally, a larger quantity of the active
agent is required to produce :b.e. same effect as a smaller quantity
given parenterally. In accordance with good clinical practice, it is
pref erred to administer the instant compounds at a concentration
level that will prqduce effective anxiolytic effects without causing -
25 any harmful or untoward side effects.
" The compounds of the present invention may be administered
for anxiolytic purposés either as individual therapeutic agents or as

mixtures with other therapeutic agents. Therapeutically, they are



Lrolidinedione (Exanple 9). Two preferred conpounds with expectations-for
gh\t i al non-dopam nergic antipsychotic activity are 3-(4-fluoro- -
)-3-nmethyl-1-[4-[4-(2-pyrimdthyl)-1-pi perazinyl]butyl]-2;5- 5 -’

p i di nedi one (Exanmple 7) and |'-[4-[4-(2-pyrimdinyl)-I-piperazinyl]-
buty | +3adi f%#é‘h@ﬂ <bmos i dine- 2, 5 - di 1 (Exanpl e
128) ée]f‘%gq%{/gﬁtsfrgn@gg?u gase rre%flggt ?‘g?\s%%%ségq‘?g?%&ng? h%‘g a?@r? treating a
MM BLLdd:C bt b} 2"euBbUn® P RUENON § o 1P phlmadiBdicalion. for
system c adm nistration, conprises a therapeutic y effective tranquilizing

”Durzltccg.ﬁg IICEOQHEU%e?gofq{tﬁ“hapﬂazgxﬁc@uﬁrﬁgﬁf?'a&%y&‘jﬂ?@ Y- Aahept abl e aci d
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add ereof. An effective dose ranges Tromapproximtely 0.01 to

40 P%(a!w_a@éuaegx WipgRE - Mdsh wR1 8P 52861 Slerebd etoueny efd 8pb Sy Qeght . manner
of a d to 15 h

mnistration, an sone extent with a particular conpound

G4feCldcerive REEE&IIRY HOSAAS &L LS AL adal & deodPMfaPrfO 1.5 <

el
%g/kg per day, given in divided doses.. Systemc admnistration ref'ers to
oral I en i hBL T G4 Alg,,l e and
subdut %g%ﬁsisé@&%sél ?'%ré{'gteg\'/vi Tfpsglég%’ogng ttga’t a\%ﬁéeélﬁ%%\éonp und of the
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active agent Is to produce the sane eftfect as a smaller quantity

gi ven parent a3l h¥rurkofCHRY FRBAE Mt e AORnfd 1167 edd18GLd GR11LT 1S

of course, depend on the desired route of adminisération. For example,

10 oral compositions may be in the form of tablets or capsules and ﬁay
contain copventional excipients such as binding agents (e.g. syrups,
acacia, gelatin, sorbitol, tragacanth, or polyvinylpyrrolidone);
fillers, (e.g. léctose, sugar, maize-starch, calcium phosphate,
sorbitol or glyéine); lubricants (e.g. magnesium stearate,.talc,

15 .polyetpylene'glycol or silica);'disintegrants'(e.g. starch); and
wetting agents (e.g. sodium lauryllsulfate). Solutions or suspensions
of é Formula I compound with conventional pharmaceutical vehicles are
émployed for parenteral compositions such #s an aqueous solution for

intravenous injection or an oily suspension for intramuscular injection.

20

The compounds which comstitute this invention, their methods
of preparation and their biologic ;ctions will appear more fully from.
consideration of the following examples, which are given for the
purpose of illustration only and are not to be construed as limiting
'25_ the invention in sphere or scope. In the following examples, used to
iilustrate the foregoing synthetic processes, temperatures aré |

expressed in degrees Celsius and melting points are uncorrectad. The



that.-wi | | produce effective anxiolytic effects w thout causing 25 any {<y7
harni=l or untoward side effects. The conpounds of the present, invention
may be adm ni stered for anxiolytic purpos ei ther as individual

t herapeutic agents. or as m xtures with other therapeutic agents.

Ther apeut i cautyear hegnetrie resdrangesefdiR) ysppoteal acharhatermcedits aafer to
conpositions conprised of an anti- depressant anount of a conpound of

Formul a | orhamidudr shifts (83l dnprasseptaabpartsalper thidldot Gipd) aversus
pharmaceutically acceptable carrier. Pharmaceutical conpositions which
provi de fromeabaechylsilan@0(THf)ohsrdffegenct istendagt.edTentreperivmiaredose are
preferred and are conventionally prepared as tablets, |ozenges, capsules,
powders, aquepesteds for | gheswspimsi shiftssynups Hellikispeeteaid dagaemrsesponds
solutions. The nature of the pharmaceutical conposition enployed will, of
cour se, 3lependtivn munbedeadi hpdragent atafs afina Hastiatliaom fudamioexhngylpe, id0

oral conpositions may be in the formof tablets or capsules and nmay contain
convent i onalthexmol@icehes Thehnatiriei ofli the abyiftiss a§etgmudyipldeity is reported

breferred to adm ni ster t he instant conpounds at a concentration Ieve}-”.@

as broad Single: (bs), singlet (s), multiplet (m) or doublet (d).

Abbreviations employed are DMSO—d6 (deuterodimethylsulfoxide), CDCl3

.(deuterochloroform) and are otherwise conventional. The infrared

~ 10 (IR) spectral descriptions include oﬁly absorption wave numbers
(cm'l) having functional group identification value. The IR deter--
minations were employed using potaséium bromide (KBr) as diiuentt
The elemental analyses are reported aé percent by weight.
b EXAMPLE 1
15 o o Ethyl 2-Cyano-3-methyl-3-
' phenyl-2-propenoate (6)
U

A mixtufe of Erfluoroacetophgnone (100 g, 0.72 mole), ethyl
. cyanoacetate (81.8 g, 0.72 mole), ammoniuﬁ acetate (13 g, 0.17 mole) -
and acetic acid (34.7 g, 0.57 mole) is refluxed for 24 hours in
20  benzene (200 mL) with a continuous removal of water by a Dean Stark
trap. The cooled mixture is diluted wifh benzene (150 mL) and
extracted with water (2 x 300 mL). The organic phase is separated,

dried (Nazsoa), filtered and concentrated in vacuo to a brown oil.
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2, gelatin, sorbitol, tragacanth, or polyvinylpyrrolidone); fillers,
/| act ose, sugar, naize-starch, calcium phosphate, sorbitol or —
ne); | ubricants (e.g. magnesiUm stearate, talc, 15 polyethyl ene glycol -

6};%:1:0 fd{,’ .)%ﬂt g%f:?'tﬁsifzﬂ/oséfﬁ%@ )ad}‘}?%@yioﬁgaag%h%ée g. sodium

uti ons or suspensions 0 ound with

congen} d%@@l é)ha TRESHE E@Qﬁ \ﬁhl cles are enployed for parenteral

o% "ons?S ek as af aqueous solution for intravenous injection or an
0|Iy suspensi on for intramiscygagpigizection.- 20 The conpounds which
constitute this invention, therr nmethods of preparation and their biologic
actions will appear nore, f dpty eTgapeY @§|gera1|on of the follow ng
exanpl es, which are gh%ggv_ngg EafiiRos€ @Gf) illustration only and are not
to be construed as |inrtTng 25— theTTventton in sphere or scope. In the
foll owi ng exanples, used to illustrate the foregoing synthetic processes,
tenperatures are expressed in d ees Celsius and nelting points are:
uncorrected. The 16 nucl ear ﬁgﬁheticnresonances (NMR) spectral
characteristics refer to CN :

F

A solution of the product of Example l'above (50 g, 0.21 N

mole) and potasszum cyanide (24 78, 0. 38 mole) is refluxed hours
in 90% aqueous ethanol (500 mL). The cooled solution is concentrated
!Ellﬁﬂﬂﬂi to a gummy solid which is dissolved in chloroform (250 mL)

énd extracted with water (2 x 250 ml). The organic phase is separ;ted,
drieg (Nazso4), filtered and concéntrated in vacuo to a brown oil.
Kugelrohr distillation of this material affords 21.7 g (57.6%) of
product as a light yellow oil.

EXAMPLE 3

2-(4-Fluorophenyl)-2- et
methylbutanedioic Acid (4)

A solution of the dinitrile product of Example 2 (9.0 g,
0.05 mole) and sodium hydroxide (20.0 g, 0.50 mole) is refluxed

36 hours in 40% aqueous ethanol (200 mL). The cooled solution is



chem cal shifts [err] expressed as parts per mllion (ppn) versus ’@
tetramethyl silane (TM5) as reference standard. The relative area reported
iorf?ﬁe various shifts in the H NWR spectrajg data corresponds 5 to the
nunber. of hydrogen atons of a particular functional type in the nol ecul e.
The nature of the shifts as to nultiplicity iis reported as broad singl et
(bs), singl®ddy SFrongdyt ppidte Fifh fongo Hileang (5% trAREIb Filhh | Yy leppi®dyed are
[err] (deuterodinethylsulfoxide), [err] (deuterochloroforn% nd_are

ot herwi se cbhve o‘hél The 9TEPRis FtTects @FR) cbdnedn drde c&agﬁ?o)ns and

i ncl ude only absorption wave nunber err avi ng fupctional group,. .

i dentifi cat??ﬂfeﬁéFg ed fﬁexiﬂigdé?eﬁ-;%ﬁkﬁaﬁ4¥3as eSemit §ped- ﬁbgiﬁﬁ?agsiurn
brom de (KBr) as diluent. The _elenmental analyses. are reported_as percent by
nergnt . Exenprevates B0 s MEeSrERE S £ G RePadslRs S oadRe ies.
phenyl - 2- pr open [)e 6).ol€rr] A m xture of p-fluoroacetophenone (100 g,

0.72 nDIe),mERhgz E&%héaCetate (81.8 g, 0.72 rnole), ammoni um acetate (13 g,
0.17 nole) and acetic acid (34.7 g, 0.§%Ng8§e is refluxed for 24 hours in
20 benzene (200 nlL) with a conti nuous oval “of water by a Dean Stark

trap. The cooled m xture is dil utf_d“\_/\./i[‘,wor%% é&y _(2150 m.) and

methylsuccinic Acid Anhydride

g : _ 533 0
F— $
(11a) 0
A solution of the diacid prepared in Example 3 (7 g, 0.034
10 "mole) in 18 g of_ace;ic anhydride was refluxed for 3 hours producing
a light brown sclution. The reaction mixture was concentrated in
vacuo to the product as a syrup. This syrupy anhydride may be used
without further purification or purified by distill#tion. |
W - - EXAMPLE 5

15 ’ 2=(4-Fluorophenyl)-2~methylsuccinimide

Ca, /D

(IIb)

The succinic acid anhydride product prepared in Example 4
(6 g, 0.029.mole) was mixed with 25 g of Nﬁaoﬂ leading to 2 vigorous

exothermic reaction. After the spontaneous reaction had subsided the



[e(@P) filtered and concentrated in, vacuo to a brown oil. 17 Kugel r &hr
di stTllation (125-127/0.03 Torr.) afferds 108.4 g (64.39% of product as a
yel | ow

i | - (4-F 1)-2- 5
met tﬁ/‘r"tgrﬁg g#eg‘:m!ﬁ’??’rE‘f)%Ag? B’F%ﬁ%d%egéﬁtg,&%g%g&qﬁ% %ﬁl%‘tdh‘éa?) r5aees ':cffl Exanpl e 1
| 250 g, ~.0. | d i | 7 - Sex
Fof 1 3q 2P s pau R0 7 aBed Z%*S”'ﬁ'?ﬁ%ﬁ% ?3’6%%&{’)2? “ﬂ%le teby ﬁf‘ #f‘-m% s
. ! b i< ! o
?gggae'{#_;tg%ggesligﬁé g%%f" %g?'gd'% \%%at\?\%t Igg %@ igﬁé_%pﬁ:f?;]?mﬁvf%qglr_gaﬁi copﬁage i s

ect ed with water (2 x 300 nL). The organic phase is separated, dri-ed

separated dried Jerr] .filtered and concentrated, in vacyo to a brown oil.
Kuggﬁf'“g?uﬁ?ssﬁ%l T’%fﬁhoﬁl%? This ?r‘{arlélrt -ar caefg’(%?ﬁs%ff‘.“?c%o i 65}5" of product

s Ekﬂéagh&efgﬂs%9¥ﬁ£%£ed E%“ﬁ”@%%cg substance which was recrystallized
from isopropyl alcohol. A total of 5.5 g (91%) of succinimide
product was obtainéd.

EXAMPLE 6
_ 3~(4~Fluorophenyl)-3-methyl-1={4-[1-
10 E;parazigyl]butyl]-Z,S—pyrrolidinedione

(v1)

A mixture of éhe succinimide prepared in Example 5 (14.2 g,
0.06 mole),.l,a-dibromobutane (37.0 g, 0.17 moie) and potassium
carbonate (15.8 g, 0.11 mole) is stirred for 12 hours and refluxed in
acetonitrile (200 mL). The solution is filtered and concentrated in
15 wvacuo to 1-(4-bromobutyl)-3-(4-fluorophenyl)-3-methyl-2,5-pyrroli-
dinedione (IIc) as an oil. The o0il may be used as.is or purified
further.by Kugelrohr distillatiom.
) A mixture of the Ilc product (28.2 g, 0.08 mole), piperazine
(35.4 g, 0.41 mole) and potassium carbonate.(3&.1 g, 0.25 mole) is
20 refluxed 48 hours in acetonitrile (250 ml). 'The reaction mixture is
filtered and concentrated in vacuo to an oii which is partitioned
between chloroform and water. fhe organic phase is.separated, dried

(Nazsoa),_filtered and cdncehtrated_ig vacuo to an oil which 1is

dissolved in ethanol (100 mL) and treated with ethanolic hydrochloric

Y

7



(4) Asolution of the dinitrile product of Exanple 2 (9.0 g, 0.05 nole)
sodi um hydroxide (20.0 g, 0.50 nole) is refluxed 36 hours in 40% aqueous
et hanol (200 nmL). The cool ed sol ution ii 18 made strongly acidic with
conc. HO and extracted with ethyl ether PB x 250 mL). The organic
extracts are conbi ned, dried [erri an? congentrated in vacuo to a white
solid. Theidof N -wakrarecpoking,| 22 & (BPh 3t 8F RE99unt )2spiBithieng 6.1 ¢
(98% of product as a white solid. 5 ~—mp. 149-152 5 EXAWPLE 4
2-(4>Fl uoﬂébﬂé’n’ﬂﬁh)l‘mid‘mi?ﬁ?l%"ué‘-&?ﬂjﬂ?"\:’-eﬂei‘B‘Bﬁmﬁf’&l’%‘ﬂe'A sol ution of the
diacid prepared in Exanple 3 (7 g, 0.034 10 nole) in 18 g of acetic
anhydride was refluxed for 3 hours pﬁ&ﬂﬂﬁ@u161light brown sol ution. The
reaction m xture was concentrated jn vacyo to the r?yugf as a syrup. This
syrupy anhydride may be Jrégtfluorophenyl)=-3-methyl-1-{4-{4-(2- -

5 pyrimidinyl)-~l-piperazinvl]lbutyl]-2, 5~pyrrolidinedione

15 '2-(4-Fluorophenyl)-2- met hyl but anedi oi c A%%%D

: CBB N
F- , &/W“, | }"<©
N : ?
~ : o‘ 1-(1)
A mixture of the piperazine product (VI) prepared above in
Example'S_(6.0 g, 0.014 mole), 2-chloropyrimidine (1.67 g, 0.014
mole) and potassiug carbonate (3.8 g, 0.028 mole) is refluxed 12 hours
in acetonitrile (100 mL)._ The solution is filtere&, reduced slightly
10 in volume, and treated with ethanolic hydrochloric acid (7N). Cooling
leads to crystallization of the hydrochloride salt which is collected
as a white solid (4.5 g, 74.2%), m.p. 160-163° (dec.).
An_al... Caled. for C, H,oFN

\_ 257285
N, 14.42. Found: C, 61.68; H, 5.96; N, l4.1l1l.

0,°HCl: C, 61.79; H, 6.02;

15 NE (DMSO-d.):  1.64 (3,8); 1.67 (4,m); 3.0L (2,8); 3.12
(4,m); 3.49 (6,m); 4.25 (2,m); 7.25 (5,m); 8.14 (1,dd, [2.0, 7.8 Hz]);
8.46 (1,dd [2.0, 5.0 Hz]); 11.68 (1,bs).
IR (KBr): 835, 1230, 1440, 1510, 1555, 1590, 1695, 1775,
2210, 2560, and 2940 cm T
20 , This above synthetic method represents the procedure for
preparing I compounds by Method D as discussed supra. The same

_product can be prepared by suitable adaptation of the other methods

A-C. To illustrate Method B:



-ut further purification or purified by distillation. EXAMPLE 5 15
24« Fl uor ophenyl ) - 2- met hyl succi ni mi de The succinic acid anhydride prodyct
prépared in Exanple 4 (6 g, 0.029 nole) was mxed with 25 g of [err]

| eading to a vigorous exotherm c Leggtion.- After the spontaneous reaction
had subsi ded the 19 m xture of ammoni um hydroxi de containing white solid
was warnmed to [err] for 30 minutes. The excess amoni um hydr oxi de was
removed in vacuo and the residual material was heated at 200 for
approximately 45 mnutes at which tine steam evol ution ceased. Upon
cooling, the & Bhxarenef itheopueninintide prapared dnsBimiplecs (hicy, was
recrﬁstal lized fromisopropyl alcohol. Atotal of 5.5 g (91% of
succPmPlined e)s ol PiELIsHARE It az@xiyaaonigspiro (4. S]decane bromide

3-(4-Fl uorophenyl ) - 3-nmet hyl - 1-[4-[1- 10

pi pel&EFhy Pt [0-81 mals), pad iRatassiwhcarbengte (3.3 g, 0.024 mole)

were refluxed 36 hours in dimethylformamide. The cooled solution was
filtered, concentrated in vacuo to a syrup which was dissolved in
~ chloroform and extracted (2 -x 100 n_l.) with water.' The organic phase
was dried '(Nazso,‘), filtered, and concentrated in vacuo to a yellow
syrup which was purified by chromatography, eluting with 20Z ethanol- v
chloroform. Isolation of material froq the desiré_d chromatographic
_fractions were dissolved in isopropanol aﬁd éonverted with ethanolic

HC1 into the desired product as characterized above.



A m xture of the succinimde prepared in Exanple 5 (14.2 g, 0.06 nvole),

1, 4Jd|&|;-’om)but ane (37 0 g, 0.17 nole) and potassium carbonate (15.8 g, 0.1
nole) is stirréd for 12 hours and refl #x@@ +n acetonitrile (200 nlL). The
solution is filtered and concentrated in 15 vacuo to

1- (4- bronobutyl )-3-(4-fluorophenyl)-3-methyl-2,5-pyrroli- dinedi one (I'he)
as an oil. The oil may be used as is or purlfled further by Kugel rohr
distillation. A mxture of the Ilc product (28.2 g, 0.08 nole), piperazine
(35.4 g, 0.41 nole) and potassium carbonate (34.1 g, 0.25 nole) is 20
refluxed 48 hours in acetonitrile (250 m). The reaction m xture is
filtered and concentrated in vacuo to an oil which is partitioned between
chl oroformand water. The organi c phagampge ®parated, dried [err] , :
filtered and concentrated in vacuo to an oil which is dissolved in ethanol
(100 nL) and treated w't ' L %m 4 (7N). Upon
cooling, 27.0 g (80.5% bﬁ_%ﬁﬁ?_&hzf-m ﬁgm gyfﬁvﬁgﬁ &Md de salt is

col l ected, mp. 240-247.
m N

I-(1)

A mixture of 1—(4—btompbuty1)-3. 3-diphenyl-2, 5-pyrroli-
dinedione [(prepared by reaction of 3,3=diphenyl~2, S-pynolidinedi;ne
with 1,4~dibromobutane and potassium carbonate in refluxing aceto-
nitrile) 4.1 g, 0.01 mole}], 1-(2-pyrimidinyl)piperazine (1.75 g, 0.01
mole) and potassium carbonate (2.94 g, 0.02 mole) is refluxed in
ace-onitrile (360 mL) for 12 hours. The solution is filtered and
concentrated in vacuo to an 0il vhich is partitioned between water

\ and chloroform. The organic phase is separated, dried (Nazso 4) ’
filtered, and concentrated to an oil which is dissolved in isopropancl.
Treatment of this sclution with ethanmolic HCl leads to crystallization
of the white hydrochioride salt (4.2 g, 83%), m.p. 201.5-203.5°.

Anal, Calcd. for C, H, N.0,-HCL: C, 66.46; H, 6.38;

28731572
N, 13.84. Pound: C, 66.31; H, 6.42; N, 13.64.
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15

38=4- Fl uor ophenyl )-3-nmethyl -1-[4-[4-(2- 5

pX/m di nyl) -1 - pi perazinvlIbutyl]-2,5¥pyrrolidiinedi one 0 A m xture of the .

pi perazi ne product (VI) prepared above in.Exanple 6 (6.0 g, 0.014 nDIe)f'
2-chl oropyrimdine (1.67 g, 0.014 nole) and potassi um carbonate (3.8 g,
0.028 nmole) is refluxed 12 hourgs_in acetonitrile (100 nL.). The solution is
filtered, reduced slightly 10 28, volunme, and treated with ethanolic
hydrochloric acid (7N). . Cooling |eads to crystallization of the

hydrochl oride salt which is collected as a white solid (4.5 g, 74.2%, mp.

C 61 o8, RmLmEBo ) ZATHe (ol CAI05 €.y %50 Je PR o), 1o I 1967
(o) s % (s 6074 2l g Mie BatPy (Golliagiag> 825 Tkp,d 25 (oM B At

835, " 5 1555, 1590, 1695, 1775, 2210, 2560, and 2940 [err]
Zgi“]gﬁq’ lim%I'r1(|}'§;%a jove synthetic method represents the procedure for”

prepari ng c ynd y t D [ IS S u T. ane product can
be prepar ekkbgaésﬁi't a ?6e)’ gggb%sénﬁg%ﬂt %gyg’t ﬁ'grsgﬁg%ﬁgdsﬁg% To illustrate
Ve3¢ Bia 2940 al.

EXAMPLE 9

Ethyl 1,2,3,4=Tetrahydro

naphthalene-2, 2' ~cyanoacetate (6 v
CN
_c_/
N\
COZE:
A mixture of 125 g (0.85 mole) of B-tetralonme, 96.15 g
(0.85 mole) of ethyl cy#noacetate, 15.2 g (0.197 mole) of ammonium
aéetate, and 42 g (0.70 mole) of acetic acid waé refluxed 24 hours
in benzene (200 mL) with a continuous removal of water by Dean Stark v

trap. The cooled reaction mixture was eluted with additional benzene
(200 mL) and extracted (3 x 250 mlL) ﬁith water.” The organic layer
was dried (uazso RE concentrated in vacuo, and distilled to give an
orange syrup (80 g, 39% yield), b.p. 172-185°; 0.1 Torr. The syrup
solidified upon cooling and was recrystallized from benzene to give

a cream colored solid, m.p. 94-103°.



21 - A mxture of the succinimde prep

no| e),_.8-{2-pyrimdinyl)-8-aza-5-azoni as
g, 0.01 nol e) -and potassi um carbonate (3
hours ‘i n di met hyl f or mam de. The cool ed s
In vacuo to a syrup which was di ssol ved
100 m.) with water. The organlc phas

ared in Exanple 5,(2.2 g, 0.01 »
pi ro[ 4. 5] decane bromide (Illb", 3.
g, 0.024 nole) were refluxed 3
ol'ution was filtered, concentrated
i n_chl orof orm and extract ed (2 x
LEJ3Qd [err] , filtered, and

concentrated in vacuo to a y % mhlch was.purified by
chromat ogr aphy, eluting with '({‘F J’dEﬂ% haiese sol ation of material
fromthe desired chronmatogra ed in isopropanol

and converted with ethanolic HC
above.

A mixture of the intermediate prepared above in Example

into the desired product as characterized
- 22- BEXAMPLE 8 3, 3-Di phenyl -1-[4-[4-&g-pyrimdinyl)-1-

. 5 (79.8 g, 0.33 mole); potassium cyanide (41.7 g, 0.64 mole) in 65%
aqueous ethanol (500 ml) was refluxed 48 hours. The dark solution
vas concentrated in vacuo to a dark syrup which was dissolved in
chloroform (400 mL) and extracted (3 x 100 mL) with water. The
organic phase was dried (ngzsoa). filtered, and concemtrated in vacuo

10 toa da;k syrup. The syrup was distilled to give product as a green
yellow syrup (38.7-g, 60% yield), b.p. 145-153° at 0.2 Torr. Upon
| standing the surface solidified to gfve solid, m.p. 75-79°.
EXAMPLE 11
U 1,2,3,4~Tetrahydronaphthalene-
15 2,2'~butanedioic Acid (4)

COo.EB

2

‘A solution of sodium hydroxide (108 g, 2.7 mole) and 36.0 g

(0.18 mole) of the dinitrile prodﬁct prepared in Example 10, was

heated at reflux for 48 hours in

302 aqueous ethanoi (700 mL). The

.
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10

15

pi pgrazinyl butyl ]-2,5-pyrrolidinedione I-(1) A mxture of
].g%E;-ronDbutyl) 3, 3-di phenyl -2, 5-pyrroli- dinedione [(prepared by reaction
of "$¢3-di phenyl - 2, 5- pyrrol|d|ned|one with 1, 4-di bronobutane and pota55|mm

carbonate in refIUX|ng aceto- nitrile) 4.1 g, 0.01 nol el,

1- (2-pyrim dinyl ) piperazine (1.75 & 0.01 nole) and potaSS|un1carbonate
(2.94 g, 0.02 nole) is refluxed in acetonitrile (300 nL) for 12 hours. The
solution is filtered and concentrated in vacuo to an oil which is

G e B o R TINRY e ARG R BHE BCF BTGy ReBRE S PURT TL°C
cry% %F??gz)%ﬁﬁdlﬁgg’% r@ﬁkr%l te (E ’Sr ochinﬂpl \(ljméﬁzga é}? l*&ﬂ% l ea(rjnsp? O[ err]
'g‘%e ﬁ@ﬁgﬁ&f Q{-i&g éﬁlon @?16@&84 ?:fa %%neé\h:r&%zzﬁ“%@a {1 5 (Ca gf 3% 631
(2% Sd1a1dg o1 ?(5’)&67.67141&#& kle prdabét dtaddd(dd ad) off HAek2. d '
solid. |
EXAMPLE 12

Spiro-l,2,3,4-:etrahydronaph:ha1éner
2, 3~succinic Acid Anhydride

-

o/
A mixture of the diacid intermediate (prepared above in
Example 11, 35 g, 0.149 mole) and a three-fold excess (by weight) of
acetic anhydride was refluxed 12 hours resulting in a dark brown
solution. The solution was cooled and the excess acetic anhydride v’

distilled in vacuo. The resulting dark mass solidified to give 32 g
(992 yield) of crude product. Recrystallization from chloroform-
Skelly B gave a white solid (m.p. 98-100.5°).



[4.4 Hz]); 11.78 (1,bs). IR (KBr): 700, 765, 1445, 1495, 1550, 1585, 1700,
1775, Ap.-2450, and 2940 [err] EXAMPLE 9, Ethyl 1,2, 3, 4-Tetrahydro Eoi
napht hal ene- 2, 2' -cyanoacetate (6) [err] A mixture of 125 g (0.85 nole) of(@
B-tetralone, 96.15 g 10 (0.85 nole) of ethyl cyanoacetate, 15.2 g (0.197
mol e). of anmmoni um acetate, and 42 ¢ (0.7§6nnle) of acetic acid was refluxed
24 -hours in benzene (200 nmL) with a continuous renoval of water by Dean
Stark trap. The cooled reaction mxture was eluted with additional benzene
(200 m) and extracted (3 x 250 nlL) pgaMerpatt®r. The organic |layer 15 was
dried [err] concentrated in vacuo, and distilled to give an orange syrup
(80 g, 39%yield), b.p. [sphrd-1]2]3Je+tetrdipirapbpicadiendified upon cooling
and was recrystallized from pe3tzg9erdlddgha2'q seL@fonecol ored solid, mp.
[err] 24

0
\ﬁ/m
(116

A solution of the'éuccinic anhydride intermediate (prepared
"5 above in Example 12, 32.0 g, 0.148 mole) in acetonitrile (250 mL) and
a five-fqld excess (by weight) of 307 ammonium hydroxide was refluxed
2.5 hours and then concentrated in vacuo to a dmﬂ:gun.'lmz gum was
mixed with xylene and refluxed under a Dean-Stark trap until the
evolution of water had ceased (apptoxinately 4 hours). The dark
10 solution was concentrated in vacuo to a solid which was recrystallized
from isqpropanol (130 mL) affording 2; g'(75.42) of product as an
off-white solid, m;p. 234-236°.
~ EXAMPLE 14

: 1'=(4=Bromobutyl)spiro(l,2, 3, 4~tetrahydro
15 . naphthalene~2, 3'~pyrrolidine-2',5'-dione)

A solution of the succinimide intermediate (prepared above
in Example 13, 22.5 g, 0.104 mole); 1,4~dibromobutane (29.1 g, 0.135

mole); and potassium carbonate (41.4 g, 0.3 mole) was refluxed



-0

L5

LE 10 1, 2, 3, 4-Tetrahydr onapht hal ene- 2,2'-butanedinitrile (5) [err] A
m xX8gre of the internediate prepared above in Exanple 9 5 (79.8 g, 0.33
mol e); potassiumcyanide (41.7 g, 0.64 nole) in 65% aqueous ethanol (500
m.) was refluxed 48 hours. The dark solution was concentrated in vacuo to a
dark syrup which was dissolved igy chl oroform (400 nL) and extracted (3 X
100 m.) wth water. The organic phase was dried [err] filtered, and
concentrated in vacuo 10 to a dark syrup. The syrup was distilled to give
product as a green yellow syrup (38.7 g, 60%yvyield), b.p. [err] at 0.2
T20 houtkbOfh Rcatehitgiloe(300r bBye Thei soTutddntwasyifibrerdd dndm p. [err]
EXAMPLE 11 1, 2, 3, 4- Tet rahydr onapht hal ene- 15 _
2achceRtitatIiiAi €adidi €o (4 akbep!sitruph diistdliationydf cetiedeyti®8 g, 2.7 nol e)
and 36.0 g (0. 18 nole) of the dinitrile product prepared in Exanple 10, was
heffoeded!18 §f K4, 52)r of8a lIdghe viscALO SErudqUB. ©f [185622¢°7@8 0d) . The

-

Torr.
EXAMPLE 15

1'=[4=[4~(2-Pyrimidinyl)-1-piperazinyl]butyl]spiro-
1,2,3,4=tetrahydronaphthalene=2,3"~ o0lidine-2',5'-dione

UGV T

N

I=(2)

A mixture of the butylbromide intermediate (prepared a$ove
in Example 14, 3.9 g, 0.011 mole).and 1-(Z-pjrimidinyl)piperazine
(1.82 g, 0.011 mole) was heated in acetonitrile (100 mL) for 24 hours
with 2.76 g (0.02 mole) of potassiun carbonate. The hot solution was
filtered and concentrated in vacuo to a solid which was dissolved in
chloroform (100 mL) and exﬁtacted_with water (2 x 100 mL). The
organic phase was separated, dried (Ngzsda),-filtered,'and concentrated
in vacuo to a solid which was ‘dissolved in acetonitrile (40 wL) and

treated with 1.62 oL of 7N ethanolic HCL. Cooling lead to crystallizatiom

- of 3.5 g (68.6% yield) of a white solid which was recrystallized from

acetonitrile~ethanol (2:1) to give the product as a hydrochloride
salt, m.p. 261-243.5°, |
Anal. Calcd. for‘czsnslusoz-HCI: C, 63.89; H, 6.86;

N, 14.90. Found: C, 63.76; H, 6.79; N, 14.68.



25 solution was then slowy acidified with conc. HO and, upon cooling, was:
extragted with chloroform (3 x 250 nL). The organi c washi ngs were conbi ned2=,
dfieggTerr] fi-ltered, and concentrated in vacuo yielding 41 g (97.6@6yie|«§%§>
of. the product diacid.as an off white 5 solid. EXAMPLE 12 .

Spiro-1, 2, 3, 4-t et rahydr onapht hal ene- 2,3-Zﬂfcinic Aci d Anhydride A mixture
of. the diacid internedi ate (prepared abov n 10 . Exanple 11, 35 g, 0.149
mol e) and a three-fold excess (by weight) of acetic anhydride was refl uxed

12 hours resulting in a dark brown solution. The sol ution was cool ed and

the excess acetic mhy@Mbael Jizstlidéed6im) ;vReab. (TTde[TBSulE] g 2da2 k(lndss
solidified to give 32 g (99‘% yi el d) of crude product. Recrystallization

from chl of bT.0f #2115 3.08ké€8]m) :B3ghk e 6anmhi4.67s62,imd ; (M 1R (Letr(d.5 HzDg

7.09 (4,m); 8.42 (2,d [4.5 Hz]); 11.75 (1,bs).

IR (¥Br): 750, 1440, 1550, 1585, 1700, 1770, 2500, and

s 2930 em L.

The folloﬁing products of Formula I can be prepared
according to the synthetic schemes and specificaliy' exemplified

N - hereinabove.



E@E 13 Spiro-1, 2,3, 4-tetrahydronapht hal ene-
2,3 pyrrolidine- 2' 5' dione [err] A solution of the succinic -anhydri de

i nt ernedi ate (prepared 5 above in Exanple 12, 32.0 g, 0.148 mole) in ™ -,
acetonitrile (250 nL) and a five-fold excess (by wei ght) of 302 amoni um

hydr oxi de was refluxed 2.5 hours and2®hen concentrated in vacuo to a dark

gum The gumwas m xed with xylene and refl uxed under a Dean-Stark trap

until the evolution of water had ceased (approximately 4 hours). The dark
10 solution was caafentrated in vacuo to a solid which was recrystallized
fromisopropanol (13}jnL) affording 2£ig 75 4% of roduct as an off-white
solid, mp. [err]. EXAI\/PLE:M& ﬁo 1) (1,2,3,4-tetrahydro 15
naphthalene 2,3 -pyrfbliding-2% 'Adl e)’Ter | dTution of the
succi ni m de internedFite (pRepd edgabd@e Bn Banf] e @3, 22.5 g, 0.104
nol €); 1, 4-di bronobut ane (29. 1 , U.13% nBle)” afd pota55|un1carbonate
(41.4 g, 0.3 nole) was refluxed é
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27°20 hours in acetonitrile (300 nm.). The solution was filtered and S
concentrated in vacuo to an anber syrup. Distillation of the syrup affor
18 g %9.5% of a light viscous syrup, b.p. 185-220 at 0.1 Torr. EXAMPLE
-[4-[4-(2-Pyrimdinyl)-I-piperazinyl Liag yl ] splro-
- [1 2, 3. 4-tetrahydronapht hal ene-2. 3" - pyrrolidine-2'.5"-dione] [err] A
m'xture of the butyl brom de internediate (prepared. above in Exanple 14, 3.9
g, 0.011 nole) and]1-(2-pyrimdinyl)piperazine 10 (1.82 g, 0.011 nole) was
heated in acetoni@file (100 m.) for 24 hours with 2.76 g (0.02 nole) of
pot assi um car bon Thershot® sofiut i9n was filtered and concentrated in
vacuo to a solid which S ssql ve in chloroform (100 ni) and extracted
with water (2 x 1@p nl).gTheg orBanig phase was separated, dried [err]
filtered, and concentrat®d ¥ fn vacua to a solid which was dissolved in
acetonitrile (40 nL) and treated with ;6& m. of 7N ethanolic HCO . Cooling

Ieadtocrystalllzatlonof35.g(686%yn‘|!eld) of a white solid which was
recrystallized from r i <3 - 3
S ug
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“’n t 2: 1) to give the product as a hydrochloride salt,
m [er " @m ’" Anal. Caled. for [err] C, 63.89% H 6.86; N,
Foun 6.79; N, 14.68. 28 NUR [err]: 1.76 (6,n)?‘

2 36 (I d [17 6 Hz] ) ; 2. 72 (1,d [17.6 Hz]); 3.00 (8, mM; 3.44 (6,n); 4.67
(2,m; 6. 72 (1,t [4.5 Hz]) % 09 (4, mM; 8.42 (2,d [4.5 Hz]); 11.75 (I, bs).
IR (KBr): 750, 1440, 1550, 1 %5, 1700, 1770, 2500, and 5 2930 [err] . The
foll owi ng products of Formula | can be prepared according to the synthetic

schenes and specifically exenplified herei nabove. 29 [err
g p y nmp [err]

1. A compound having Formula I

nl
z? ¥-(CB,) -§ =B
NS
l? _
I .
or a pharmaceutically acceptablé_acid addition salt thereof \J
wherein
Rl is Cl_ 6 alkyl, ﬁrifluoronethyl,_ Z-substituted phenyl
with Z being hydrogen or halogen; or Rl can be taken
together with R; as a ca-s alkylene bridge incorpora:ing
a fused Z-substituted phenyl ring systen, Z being
hydrogen or halogen;
oo/
8%  1s C,_galkyl, Z-substituted phenyl with Z as defined
aboves
or R? is taken together with Rl to form an
alkylene bridge as defined above;
R; is Hz;

B is an Rﬁ,n?-disubstituted heterocyclic ring system

chosen from the group consisting of benzoisothiazole,



- 30- [err] - 31 - GANMS 1. A conpound having Formulat+—ferr}-or _a

pharmaegutical |y acceptabl e acid addition salt th wherein [err] "
[err] alkyl, trifluoromethyl, Z-substituted phenyl ’@@ilﬂl wmmﬂ”'udrogen or
hal ogen; or [err] can be taken toget_h? with [err] | ene

bridge incorporating a fused Z-substitut ed phenyl ring system Z*bei ng

hydr ogen or hal ogen; R2 is [err] alkyl, Z-substituted phenyl with Z as

defi ned above; : '

pyridine, and pyrimidine, with R® and R’ being -

independently selected from Cl- 4 alkyl, Cl_ 4 alkoxy,

61_4 alkylthio, cyano, halogen, or hydrogen; and '
n is 2-4.
5 2. A compound of claim 1 wherein R~ is C, , alkyl,

trifluoromethyl, Z-substituted phenyl with Z being hydrogen or

halogen; Rz is Z-substituted phenyl.

3. A compound of claim 1 wherein R]' and Rz are taken

together as a 64_5 alkylene bridge incorporating a fused Z-substituted -

10 phenyl ring system with Z being hydrogen or halogen,

15 4. A compound of claim1, 2 or 3 wherein B is.2-pyrimidinyl.

5. The compound of claim 2 which is 3-methyl-3-phenyl-l-
(4=[4=-(2~-pyrimidinyl)~1-piperazinyl]butyl]-2,S-pyrrolidinedione or a

pharmaceutically acceptable acid addition salt thaereof.

6. The compound of claim 2 which is 3~(4-fluorophenyl)-3-
- 20 methyl-l~[4-[4~(2-pyrindinyl)-1-piperazinyl]butyl]=2, 5~pyrrolidinedione

or a pharmaceutically acceptable acid addition salt thereof.



[err]—is taken together with R to forman al kyl ene bridge as defi ned
Jve; [err] is [err] [err] B s an [err]-disubstituted heterocyclig, .

d sy he group“cf'??n‘s'i sting of benzoi sothi azol e, - 32 -
0 pyri dﬂmmm"@imﬂmrﬁgyne with [err] and [err] being independently
selected*fremtiers]| sa |, [err] alkoxy, [err] alkylthio, cyano, hal ogen,

or hydrogen; and n Is 2-4. 5 2. A conmpound of claiml
wherein [err] is [err] alkyl, trifluoronmethyl, Z-substituted phenyl with Z
bei ng hydrogen or halogen; R2 is Z-substituted phenyl. 3. A conpound of
claiml1 wherein [err] and [err] are taken together as a ['err] alkyl ene

bridge incorporgiing a fuged, Zosubsjituted 1 h | 1l ysjemwith Z
bei ng hydr oden g&'ehgﬂ?ﬁé‘ﬁ. ‘%Schy'“si "w'ﬁg i’Agcg.ng%ﬂyi)w'ﬁai? 71, 2 or 3
mheEfig}g%mkgiégﬂgx&Lglégglgkﬁyl}butyl]-z,5-pyrrolidinedione or a pharma-

ceutically acceptable acid addition salt thereof, -

8. The compound of claim 2 which is 3,3-diphenyl-l-[4=[4-
(1,2-benzisothiazol=3-yl)=l-piperazinyl]butyl]=2, S-pyrrolidinedione

or a pharmaceutically acceptable acid addition salt thereof.

9. A compound of claim 3 which is 1'-[4-[4~(2-pyrimidinyl)-
l-piperazinyl]butyl]lspiro[l, 2,3, 4=tetrahydronaphthalene=2,3"'-pyrrolidine-

2',5'=dicne] or a pharmaceutically acceptable acid addition salt thereof.

10. A compound of claim 3 which is 1'=[4~[4=(2-pyrimidinyl)-
l-piperazinyllbugyll spiro{2, 3-dihydro-1H-indene-1, 3’ -pyr:olidiﬁe—

2',5'=dione] or a pharmaceutically acceptable acid additiom salt thereof.



5.7 The conpound of claim2 which is 3-nethyl-3-phenyl-1- [4- ¥

[4 (ZepyrlnldlnyI) 1- pi perazinyl |l butyl]-2, 5- pyrrolldlnedlone or a N\
pharnﬁCeutlcaIIy acceptabl e acid addition salt conpoéE%%Z)
of claim2 which is 3-(4-fluorophenyl)-3- 20 JI alujm,ﬂ”

net hyl - | - (4- (4- (2-pyri ndi nyl ) - 1- pi p&r $2iTyl ] but i nedi one or

a pharmaceutically acceptable acid addition salt thereof The conpound

of claim2 which is 3,3-di phenyl -1-[4-][4-
(2-pyrimdinyl)-I-piperazinyl]butyl]-2,5-pyrrolidinedione or a pharnma-
ceutically acceptable acid addition salt thereof. 8- The conpound of claim

2 which is 3, 3-di phenyl -1-[4-[4-

(1, 2- benzi sot hi azol - 3-yl ) - 1- pi perazi nyl ] butyl] -2, 5- pyrolidi nedi one orIGf
pharnmaceutical |y acceptabl e acid_ addi un@. o f Fompdddd

claim3 which is le[4B[Er?ﬁeﬁ§rFﬁFdPy%3%f¥Hé gtugmp&

1- pi perazinyl Jbutyl]spiro[1, 2, 3, 4-tetrahydronapht hal ene-2, 3' pyrrolldlne-

2',5' -dione] or a pharnacgutlcally acceptable acid addition salt thereof.

10 A compound of claim g*which iss 1'-[4-[4-(2- pyrinidinyl)-

I-piperazinyIIbutyI]spiro[ 3- g dro-lkklgfenE\\ - pyrolidine-
2',5 -dione] or a pharnac%y cal | accepta e ac d addltlon salt thereof.
3
) X 1
o

a . (3 f
a pharmaceutically acceptable acid addition salt thereo
or

wherein K R, RS, Bmdnaneasdefined:lnclaiml,



11. A process for preparing a conpound of Fornmula I: [err] or a :
ceyhmnfaml e acid addition salt thereof wherein [err] and n -
e’as dailmﬂcmﬂlmgzlmrh -35- said process conprising: (a) reacti ng"' !
under appr«pri ate 30N conditions a conpound of fornmul.a 11: 0 R3 ) with
a conmpound of formula Ill: [err]- 35 -

said process comprising:

(a) reacting under appropriate reaction conditions a

compound of formula II: _ v
1 0
N
2
R W
R3
: o

(I1)

with a compound of formula III:

\_/

(111)



e
- -

-36- wherein [err] and B are as defined above VVIS [err]or

[err] wRerein n is an integer which is 2, 3, or , s
sui t.abl e di spl acenent group such as chlorlde broni de, i, fate
phOSpﬁate tosyl ate, nesylate, or the likesuch that: (1) mh VVIS 0,

then Y is [err] -; (2) when Wis ""NH, then Y is either [err] or [err]

; and (3) when Wis [err] then Y |s‘+36§b as to forma conmpound of

formula I; and then (b) optionally, if a salt of fornula | is desired,

m xi ng said conpound of forrmula I with a pharmaceutically acceptable acid

so as to forma salt of said compound of fornula I. - 37 -

. wherein Rl, Rz, R3 and B are as defined above, wherein W

.\ ~ . . . ,
is /O ’ ;:NH °r,/N‘(C32)n'Q' wherein n is an integer .
which is 2, 3, or 4, and wherein Q is a suitable displacement
group such as chloride, bromide, iodide, sulfate, phosphate,
tosylate, mesylate, or the like, such that:
. ~ .
(1). when W is "0, then Y is HzN'(CHZ)n -3
(2) when W is ;:NH, then Y is either Q-(CH,) - or

"\ g®

...../ ; and

Y Y
(3) when W is ‘_N-(an)n-Q, then Y is H,

so as to form a compound of formula I; and then

(b) optionally, if a salt of fo&mula I is desired,
mixing said compound of formula I with a pharmaceutically
acceptable acid so as to form a salt of said compound of

w formula I.



v

r i on m&di em rrdrne or xylene. 13. A process according to
C m 11, wherein Wis [err] or [err] and wherein the reactants are
react ed under condi tions suitabl e~f3 -t he preparation of tertiary am nes by

12, to claim1l, wherein Wis [err] and wherein sard
r@ron "Emiﬂ @ se refluxing the reactants in a dry, inert
5 H‘ ¥
I

al kyl ati on of secondary am nes. 14. A process for preparing a conpound of:
formula | [err] or a pharmaceutically acceptable acid addition salt thereof
wher ei n [err], Band n are as defined in claim1, -38- said process

conprising: (a) reacting under appropriate reaction conditions a conpound

of formula VI: O [err] i . \
12.. A process accordlng to claim 11, wherein W is O

and wherein said reaction conditions comprise refluxing the
reactants in a dry, inert reaction medium such as pyridine
or xylene.

13. A process according to claim 11, wherein W is
\‘NH or \\N—(CH )_-Q and wherein the reactants are reacted
~ ,r 2'n
under conditions suitable for the preparation of tertiary =~ W

amines by alkylation of secondary amines.

14, A process for preparing a compound of formula I

2N ard N
; A4

R
I

or a pharmaceutically acceptable acid addition salt thereof

wherein R, RZ, RS, B and n are as defined in claim 1,



T

wi th a conpound of formula VII QB (VII) mhereln
di spl aqement group such as chloride, brom de, j!llUﬂﬁ ‘Enosphate @

t osyl|, mesylate, or the liKe so as to fornl la |I; and
t hen (b) optionally, if a salt of formula | is deS|re ﬁlXIng sai d
conpound of forrmula I with a pharmaceuggcal ly. acceptable acid so as to form
a salt of said conpound of forrmula I. 15. Medi cation conprising a

therapeutically effective tranquilizing anount of a conpound of Fornula I
-or a pharmaceutically acceptable acid addition salt thereof, for use in a
method for treating a manmmal afflicted with anxiety or psychosis. 16.

Medi cation according to claim15, wherein said tranquilizing anmount of said
conmpound of Forrmula | or

said process comprising:

L ' (a) reacting under appropriate reaction conditions a
compound of formula VI:
) § 0
I f"—\‘ﬂ
' R? N—(Cﬂz)nfﬂ ,
3 \\
0
(V1)

with-a compound of formula VII -

0B
N~ (VII)



t th W|th|nthe range from about 0.01 to about 40 ng.'_
sald mﬂg mﬂiﬁlml or sal tagt hereof per kg. body weight of sgpd
I«cati on according to claim 16, wherein said
: tranqw l'izing armunt is a dosage within the range fromabout 0.5 to about
1.5 ng. per kg. body weight of said mammal per day. 18. A

phar macedieredin chrio s tsuwdrtabdiep dispigcemeart: growpr éuschn@sanount of a
compound 4f; 4! "’b:lorrg%or qloraﬂhar ngé%:ﬂ%%aophgfs faRigar maceutical ly

accept abl e salt t’her eo ce table carrier. 109.
A phar nacdfylatie c aesydiaticon %‘c@&edllﬁé‘et (§°C|3§I r?P1§°F‘ﬁ‘ @niCOT@EYRGe form
whi ch pr @4 desermlileuts ;1 tahcﬁ(ﬁhem of said conmpound of Fornmula I (or of a

sharmeelt! Sol) 2SRSRN Rt L DSt T 4035 @inea, ™, o g
a phar namnmnmmgidamoamde of formula I with a pharmaceutically .
acceptable acid so as to form a salt of said compound
of formula I.
15. Medication comprising a therapeutically effective
tranquilizing amount of a compound of Formula I or a
pharmaéeutically acceptable acid addition salt thereof,
for use in a method for treatihg a mammal afflicted )
with anxiety or psychosis. _ o
16. Medication according to claim 15, wherein said
tranquilizing amount of said compound of Formula I or
salt thereof is an amount within the range from about
0.01 to about 40 mg. of said compound of Formula I or
salt thereof per kg. body weight of said mammal.

PR




carrier. 41 21. An anti psychotic agent conp%%srﬂg”ﬁ’Eaﬁﬁaaﬁa_accordin -
toclaimd, 4, 6-or 10 and a pharmaceutical |y accepta

cat alkécnsy reversing agent conprising a corrpound ‘ﬁa‘\‘“m‘ m1 or
clai 4 and a pharnmaceutical |y acceptable carr| ps ocess

accoiding to claim11l or 14, sub- stant‘%FTy as descrlbed in the foregoing
Exanpl es section. 24. A conpound according to claiml, prepared by a

process according to claim11, 12, 13, 14 or 23. 25. A phar maceuti cal
conposition conprising a conpound (or pharmaceutically acceptable salt)

:gggg?gg?ef'ga?pﬁggical:fon accé?df]gg & S/ baphampeeutically

tranquilizing amount is a dosage within the range from about

0.5 to about 1.5 mg. per kg. body weight of said mammal

per day.

18. A pharmaceutical composition comprising an

_anti;depregsant amount of a compound of Formula I according

to claim 1 or of a pharmaceutically acceptable salt thereof
\ and a pharmaceutically acceptable carrier.

19. A pharmaceutical composition according to claim 18
in unit dosage form which provides about 1 to 500 mg. of said
compound of Formula I (or of.a pharmaceutically acceptable
salt theéreof) per unit dose.

20. - ‘An anxiolyﬁic agent comprising a compound according

to claim 1, 4, 7 or 9 and a pharmaceutically acceptable
carrier. . -
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21. An antipsychotic agent comprising a compound
according to claim 1, 4, 6 or 10 and a pharmaceutically
acceptable carrier.
22. A catalepsy reversing agent comprising a compound
according to claim 1 or claim 4 and a pharmaceutically
acceptable carrier, '
23. A procéss according to claim 11 or 14, sub-
stantially as described in the foregoing Examples
section.

- 24, A compound according té claim i, prepafed by
a process according to claim 11, 12, 13, 14 or 23.
25. A pharmaceutical composition comprising a
compound (or pharmaceutically acceptable salt)
according to any of claims 1 to 10, or claim 24, and
a pharmaceuticaliy acceptable carrier.




