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- 2114121 2-[4-[ (4, 4-Dl ALKYL- 2, 6- Pl PERI DI NEDI ON- 1- YL)
BUTYL] - 1- Pl PERAZ INYL] PYRI DI NES Background of the Invention Related art
can be generalized by conpounds of the follow ng structural type: 0 05
[err] in which nis 4 or 5.and Bis a substituted or unsubstituted -

2-pyrid /5 I 2-pyrimdyl noiety. These and rel ated conpound alai/ ﬁ en
pr epare ﬂ sychotropi ¢ agents and are described in: W, Z %.I nal
of Medi ¢inal/ Chem stry, 15/5, 477-479 (1972). Wi, at al., U S. Patent No.

3,717,634 patented Feb. 20, 1973. 15, _ Wi, et al., US. Patent No{ .

atented Sept. 23, 1975. (Wi, at al., US. Patent No.

3,976,776 patented Aug, 24, 1976. Tenple; et al., U S. Application Serial
No. 184,677 filed Sept. 28[4_[3804 -phveKYel Y [4-P1PEra DRAESION -2Lyihhe above
HPE

conpounds (n = 4, B =

YRIDINESer red to by the nanme

buspirone, is di sclosed by ﬁs’fen f ar., U.S. Patent No. 4,182,763
patented Feb. 8, 1980. -2- Currently, cI I nical studies to support a

subm ssi on

co U S Food & Drug Administration for the use of buspirone in

treat ment @hcRgPoulliYof the Invention

oS
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Related art cﬁn_ be generalized by compounds of the follawing

structural type:

in which n 1is 4 or 5 and B is a subst:ii:ut:éc_l or unsubstituted 2-pyridyl
or Z-pyrimidyl moiety. These and related compounds have been prepared
as psychotropic agents and are described in:

Wu, et al., Journal of Medicinal Chemistry, 15/5, 477-479 (1972)

Wu, et al., U.S. ?a.tenr. _No.. 3,717,634 pat.ented Feb. 20, 1973.
. Wu, et al., U.S. Patent Ng. 3,907,801 patented Sept. 23, 197S.
Wu, et al., U.S. Pateat Yo. 3,976,776 patected Aug, 24, 1976.
Temple, et al., U.S. Application Serial No. 184,677 filed
Sept. 8, 1980.
A.nxiolytic. use of one of t:'l_\e above compound__s =4, B =
2-pyrimidyl) which is referred :o.ia; the name buspli.rone. is disclosed

by Casten, et al., U.S. Patent No. 4,182,763 patented Feb. 8, 1980.

(

L
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neurosi s are bei ng conduct ed. Anot her rel ated group of compounds, i ncl uding
some glutar-- 5 ¢ imdes but wherein the E substituent is phenyl or

substituted phenyl, is disclosed in: Wi, et al.,. U S Patent No. 3,398, 151

pat.ented Aug. 20, 1968. Wi, et al., Journal of Medicinal Chen1stry,-ii#$k
876-881 (1969); 10 O increasing dissimlarity are the ]
compouitds of the follow ng structure disclosed by Najer, R, et al
Pateﬁk/Appllcatlon No. 7,921, 307, published as GB 2, 023, 594A on Ja

1980. CF [err] These CNS active conpounds are descrlbed as being useful in
treatnment of anxiety and depr.ession. 15 - A piperidyl conpound
of the follow ng structure was reported by Pollard, et al., in The Journal
of Organi c ChefHtgensly. 2&#@16%@:%#28( iwyywmﬁ submigsian; §o \ths- gfardns
Finally, related but not closel are son& 3- dlal§x Iutar|g1des as
shown in the fouBofimigistrasden farathe res&ft Ripaigone CRRAL 25 3nEted
Journal. of the Anerican Ph rnacthlc%I ASSOCIatlon 1950, 451- 456. [err]
: neurosis are being conducte
Another related group of compounds, including some glutar-
S imides but wherein the B substituent is phenyl or'Subétituted phényl,
is disclosed in: . | |
W _ Wu, et al., U.S. Patent No. 3;_398,151 patented Aug. 20, 1968.
~ Wu, et al., Journal of Medicinal Chemistry, 12/4, 876-881
(1969):
10 - of increasing dissimilarity are the compounds of the following
structure disclosed by Najer, H., et al., in UK Patent Application
No. 7,921,307, published as GB 2,023,5%A on Jan. 3, 1980.
0
A &
~ i - .
o/ These CNS active compounds are described as being useful in treatment of
anxiety and depressiou.
15 . A piperidyl compound of the following structure was reported

by Pollard, et al., in The Journal of Organic Chemistry, 24/6, 764-767
; . — -

(1959); but no utility vas given. . _
O~(O-0

Finally, related but not closely, are some 3,3-dfalkyl-

glutarimides as shown in the following structure and reported by

L.



here Ris [err to [err alkyl and [err] is Hor [err] to [err].alkyl.

Phar ntolpgical testing of these glutarimdes did not reveal any 5 . useful
physi ol{qgi.cal activity of significance. Summary of the I'nvention This 4
inventijon'jjs concerned with a new series of CNS-active conpounds -
char actieti ged by the foll ow ng gpngral structural- formula (1) [err] (I) and
t he non-{oki c pharmaceutically accéptable acid addition salts 10 t her-eof .
In the Yorfegoing fornmula [err] - and [err] are independently sel ected fy#fm
[err] t

err] al kyl groups; and Z can be hydrogen; hal ogen or pseudo-

hal , f |y, fI 0, Al 1bdd Toh L aldbegaPsgudohal oge
'S moant SRrea s+ eyl g adtiicdd ehGUTR oy s B pRRL T T o

of O, F,1440,0551-489d which has functional properties cresponding to a

di rect hal ogen substituent; an, exanple thereof is trifluoronethyl. The

I nstant conpounds diff@f nost ‘nag ably from buspirone and its rel ated
analogs In that their {)i ro ene noi ety has been replaced by gem nal
di"al kyl groups. Det ai | Des rikgt ion of the Invention Synthetic nethods
enpl oyed for preparation For #4R4 | conpounds are described in the above
cited U S. Patent Nos. 3/90/,' 801 and U. S. application Serial No. 184, 677.
These et hods nmay be aglapt ed™ S . _

0

where R* is C to C, alkyl and Rz is Hor C; to C, alkyl.

1 4 o
'P.h,a'tmcologicfial :'esi::l.ng_ of these glutarimides did not reveal any J

5 useful physiological activity of significance.

Summary of the Invention

This invenction is concerned with a new series of CNS-active

compounds characterized by the fbllowing general structural Eormila. ()

- (1) _ o o : .. \).

Rt

and the non-toxic pharmaceutically acceptable acid addition salts
10 ;herédf. In thé foregoing formula &L and 'Rz are independently selected
from 'cl to C, alkyl groups; and Z can 'be"hjdrogen;- halogen or pseudo-
halogen, preferably fluoro, chlorc; ‘or :i:'i.flﬁo'rm:hyl.'
Byaa;seudmuﬂagalistmﬁum.amyinganh:zadﬂuﬂqulmﬁstyiﬂwm:con&ﬁms
.15 at least one atom of Cl, F, Br or I and which has functional properties
corresponding to a direct halogen substituent_;-an. exanple thereof is
trifluorcmethyl. : .
The instant compounds differ most notably from buspircue
and its related analogs in that their spiroalkylene moiety has been

veplaced by geminal dialkyl groups.



5 to variation irn order to produce other conpounds enbraced by this
i ngention but not specifically disclosed. Variations of the nethods to
produce the sane conpounds in sonmewhat different fashion will also be
eviderit to one skilled in the art. Certain exanples will be giv
specific illustration. 10 A unitary process, conbin
varroqy{preparatrve met hods (A, B and-C# which can be used, is

bel ow. ™ Methods B and C are preferred for synthesis of the subj

conpounds. Unitary Process [err] In this schene Rl, R2, and Z ha he sane
meani ngs as 15 previously assigned to themin Formula |I. The synbol "W
can be H, or [err] or [err]. The synbol "Y" can be [err] [err] or X
The rel at i onshiga cpelaiesssdbaegbnYof The MiivaAELND. A -

B T when Wis: H (ITa) [err] 20
(I'lc) then Y is: [err] The synbol "X'" refers to a suitable

di spl acement group suchSgshebiomechmdshempliosied foodpuiparsufiohad Fopndsapiiat €,
tosyl ate, or nesylate. Method AR
[err] compounds are described in the above cited U.S. Patent Nos. 3 907, 801
and U.S. application Serial No. 184,677. These methods may be adapted
§ to variation in order to produce other‘ compounds embraced by this
W - invetr:ion bgt not specifically disclo_sed. Vari_a:ibns of the methods
to produce the same compounds in somewhat different fashion will also
- be evid'egr. to one skilled in the art. Certain examples will be given
for spec.ific illustration. | |
10 A unitary process, combining the various preparacive
rnethods (A, .B and C) which can be uséd, is depicted below. Methods .B

and C are preferred for synthesis of the subject compounds.

_Unitary Process

| B | - z
A - . . -
\./ 'gz . .GN ; '

X

In this scheme, Rl, -Rz, and Z have the same meanings as

15 previously ass:l.ghed to them in E;c;rmla I. The symbol "W" can be H;

- or -(CHZ) -X; or -(CHz) UH The symbol "Y” can be X-(CHZ) -N
DO - 3 or X _ 'l‘he' relationship between W and Y is:
Method No. " A B c
vhen W {s: H (IIa) B EC ARG
20 __(1Ib) (Ilc)
: \ [:jﬁg-x I\ _
then Y is: X-(CHZ) 4-N\_/N— ®© \._/- HN N-— X (IIlc)
" (111a) * (IIIa') (1In)




~Method B O [err] 5 Method CO [err] For methods A through.C, the

process-is _carried out under reaction conditions sui.table for the .

. preparatifon §f tertiary am nes.by al kylation of secondary am nes. The R
Teact'afit/scare heated in a suitable organic liquid at tenperatures of about
60[errjito out 150[err] in the presence 5 ~of an agcid binding agent.
Benzenk,} di¥nfgt hyl f-or mam de, ethanol, acetonitrile, toluene, and n-butyl--
al coho \are referred exanpl es of .the organic liquid reaction nmedia. Thes#
preferred a¢id binding agent is potassium carbonate, but other inorganic

and tertN ayy organi c bases may be enpl oyed including other alkali and

al kyl ene earth netal 10 . carbonates, bicarbonates, or” hydrides, and the
tertiary aThenegmbolAl'X" trefers rtotfcud tathred brpldcemrntugrepy suels@6i bed in the
application of Tenple, et al and by Wi, et ‘al in the cited patents and
articles |¢hlosddenbyemides fodide, aﬁ“ifﬁ%ﬂr-eawms?pﬁaﬂeﬁ% % REsYACE- by
reference. Theé intermediate dial kyl glutaric acid anhydrides or imdes 15
of Fornul at¢%894:& comercially available, found in the chem cal literature,
or described herein, The general synthesis of these conpounds is :
illustrated g Sch

1. N-H =+ . : }
R2 ' ' x/\/\)Q: O S )
Ila - | -~ 1 & - Ut

. .Rl . 0 L xe o g
- N/ \ |

2. +.. @ N N—< ———’ I

CERNPREE ot - . - : . . . . . - cN .
Method B




*

-7- Schenme | [err] [err] In the above schene,[err] and X are the sane as
defined-hereinabdve. The general synthesis is carried out by stirr4
chill.ed mixture of 1 equivalent of the ketone with 2 equivalents g
et hyl.cyanoacetate in an inert organic solvent.containing dissol v
e

ammoni a. After stirring the chilled QFagtion mture for 24 to 4

t he 2‘3'-\_4-di cyanogl utari m de product (V) is obtained and is hydrolly
~strong mneral acid to the dicarboxylic acid product (1V). Dehya
acetic anhydride yields the dialkylglutaric acid 10 anhydride (ll1a) which
in turn can be converted to the dial kylglutarimde - 8- (I'l'b) by
treating with amoni um hydr oxi de under dehydrating conditions. The
‘N subst it ut eFormatisadsih dehrobgle )C,i she padédss bbtcarniball byt tundat irege¢idd) with
an appropriate 1,4-disubstituted butane, e.g. 1,4-dibrono- butane. 5
The pyri di necondtigionslisnitable| fdr) che erdparatibedfi pextiarnfanioes by atkwlation
Tenple, et al. and Wi, et al. references, cited above."
of secondary amines. The reactants are heated in a suitable otganic
liquid at temperatures of about 60°C to abou: 150°C in the presence
S of an acid binding ageat. Benzene, dimethylformamide, ethanol,
acetonitrile, toluene, and n-butyl alcohol are preferred examples of
\L;J_ ~ the organic liquid reaction media. The preferred acid binding agepc
is potassium carbénace, but other inorganic and tertiary organic
' bases may be employed including other alkali and alkylene earth metal
10. carbonates, bicarbonates, or hydrides, and the tertiary amines. All
three methods have been adequately described in the application of
Temple, et al and by Wu, et al in the cited patents and articles
listed above and these are hereby incorporated in entirety by reference.
The intermediate dialkyl glutaric acid anhydrides or imides
15 ' of Formula II are commercially available, found in the chemical
NI literature, or described herein. The general synthesis of these

compounds is illustrated in Scheme 1.



Although t hese procedures are applicable to the preparation of. ot her

pyr.idi ternmedi ates not specifically disclosed therein but’ whi-ch are
requir i nternedi ates for the present invention, representative 10 N
synt he of 111 are given as working exanples for further exenplifi-

cation ) ernediates Illa or Illa" ang Illb are readily obtainable from
[1'lc u§ing the standard net hods shown by Wi, et al. and by Tenple, et al:
supra. \Sgne Illc pyridines are commercially avail able. Synthesis of (Illﬁi

CN di azoti zati on [err] repl acenent (2) [err]

[err] Z ' Z. _ Z excess piperazine (11Db)
(I'tlc) CN(lIlla) (rrra') Z is hal ogen or -

pseudohal ogen. This synthetrc schene-ﬁﬁﬂﬁné wi th a conmercial |l y -avai labl e
-am noni cotinic acid and proceeds by known organic reactions vifa t

ni cotinamide and ultimately to the pyridine internediates. 5

The formula (I) conpounds are useful psychotropic agents

1

R . .
7 0% 2n co,Ex:
R .

o . . ! ] ) \/
N4

(Ilc)

‘In the above schemg,.n}, R; an4 X are the seme as defined

hereinabove. The general syntﬁesis is carried out by stirring a
chilled mixture of 1 eqﬁifaléht ;f the ketone with 2 equivalents of

5 - et;ylcyanoacetate in an inert o:ga;ie solvenc containing dissolved
gaseous ammonia. After stirring the chilled reaction mixture for 24
to 48 hours, the 2,4~-dicyanoglutarimide product (V) is obtained and is
hydrolyzed in strong mineral acid to the dicaquxylic acid product (IV).__
Dehydration with acetic anhydride yields the dialkylglu:aric acid

10 anhydride (IIa) which'in turn can be converted to the dialkylglutarimide



5 .

whi ch exhi bi-t antipsychotic and anxi ol yt I c actions. The foll ow ng screening
tests were utf i Zed as the basis to deternine the psychotropi c acti ons—of
the instant conpounds. These- tests conprise: 10 : 1 '
Condi ti oned avoi dance response in fasteff rats treated orally. Thes@
were gbtained by the nmethods described in the Wi, et al. patents and
publicat i ons rdgs Gyl P?&cﬁﬁ%%xﬁﬁb%nl& hyPRRAHE NEade 8 ChRIN QEthEdédﬁQ:.@ﬁo?éY
refl ecting antipsychotic activity (Burt, Crease,
Synder, Mol eml Ns@bﬁ{tﬁﬁﬁﬂ”Q@!aersoﬁIﬁi%EfS}ea&l&tobt.@iﬁ@&%y e cONg der
Sci ence, 196:326 (1977); Crease, Burt, and Snyder, Science, 192: 481 (1976).
3. Aponor phitie) siizhesxt ywpprdpatave i, 4-E<Ei$hb§ﬁd06é’d fhasimed] eag.S 1\WHdibromo-
determnes the ability of centrally active conpounds 20 to
bl ock aponoripitame i nduced stereotype behavior. This preclinical test is an
I ndi cati on of potential antipsychotic efficacy (Janssen, et al.,
Ar znei mi Bt el - For sch. Thel Pygidiing] be@ypedipges cCGFEd ardsdesicribed dnethent
i nvention show good activities in-these 25 tests. Additionally, these
. conmpounds araforpmentigred; Teaplsl, e ads ayd Yoo atgaky refeengesarcited abeps-y t est
- (Costatl and Nayl or, Pyschopharmacol ogi ca, 34:233 (1974) signif | ow
potenti al fo"f'“ﬂﬂﬂféb thete @xecedyyes 3raAPrdigabler £ the preparation o other

pyridine intermediates not specifically disclosed therein but which
\ are 'required as intermediates for the present invention, representative
- 10 - syntheses of III are given as vor._'king' examples for furﬁher exemplifi-
cation. Intermediates IIIa or IIIa' and IiIb are readily obtainable
from IIIc using the standard methods 'sﬁown by 'Wu,. et al. and by

Temple, et al., supra. SOme_ IIlc pyridines are commercially available.

Synthesis of (III)

N JOH oz .
) diazotization - co.H
NN E(;DNT replacement (Z) 2 1) SOC1 @/
~ - S Dw, NH,
— . ) luom
| | 272
2 ' - z 9 I
excess : cN .
POCL
“ﬂ gigetazine _ : a
Ccl 1’(:15 . |
(IIIb) " (IIIc) (4]
'J;XM, X
o
X
/\Nﬂ z
@ N _
- . CN ' v

(IIta) ' (I11a')

l'lg-.‘.“.ﬁ
3 1:‘@ <



lal

-10- Accord'p,gs_;t o the .pharnmacol ogical profile established by the
af orenenti gnledNJt est s, these conpounds of Formula (1) have_ pronisfng-

- potenti al agti psychoti c/anxi ol ytic agents. .Thus, the conmpounds of the el
i nstant in §ntion can be used for - aneliorating an 5 anxi ety or
psychotic atg in a manmmal in need @f -such treatnent by
system c adpm i stration to said mammal of an effective dose of about 0.01 -,
to 40 ny/ kg dy wei ght* of a fornul.a (1) conpound or a pharmaceutically ‘w*

acceptabl e acid addition salt thereof. The term system adm nistration as
used herein refers to 10 oral, rectal, and parenteral (i.e., o '

i ntranuscul ar, intravenous, and subcutaneous) routes. Generally, it will be
found that WHEnhalasshRIuRESHHOIAHR8S3-esent invention is administered orally,
which is the preferred route; .a | arger antity of the active agent is
required to producergﬂ% YRR CIFy %%le gsb Ligﬁ_a'ﬁ ‘raq‘i?ﬁ‘ﬁff%?lb’f\ﬁé’ﬁghble
parenterally.. 15 l.n.accordance_w t ood clinical, practi.ce, it is -

e orred tEnaaRtsaaipaf 4etd B Proleela W00 Rnfd BrER DRG0 Wik M)
wi || produceg; gf i ve_ anti i i C i G i_Lhout causing any
har nf ul or ‘E}l 5\%\'&%‘ d\séi ﬁ%??%?gﬂ%?%ggﬁ%iﬁgl Q',Hetq'&é&farl\%%ént conpounds
are genofally o ven Q0 fmilie’ (FCeipbiits GeaRARELl IAFRATRDLE Hheflfs AN
~effective antipsychotic/. anx?oquft e a_npus_n_t of ‘a co?r%(?ﬁnd o_? Fgér}nuF% (1) or
a phar maceuph{al b¥n@leci3phfctdtis addattiolyetd etifiagof and a _
pharmaceutically acceptabl.e carrier. Pharnaceutical conpositions which
provide from about Iheofé1iQwidy @krédidngCidsts vwei@r GE1ARbd Y theivastdw are ~ J
preferred and are 25 conventionally prepared as tablets, |ozenges, ' \
capsul es, pae€sinine the psychotropic actions of the instant compounds. These:- ‘

tests compri#é:.
10 1. Conditioned avoidance fespbhéé in fasted rats :feated
| otali&. fhese.daCa were obtained by the methods described
in the Wh,lgs_gié'patéhcs and publications described
hereinabove. |
_ 2; Dopamine recéptor binding assay reflecting antipsychotic

15 activiiy (Bprt, Crease, and Synder, Molecular Pharmacologz,

53;800‘(1976); Burt, Crease, and Synder, Science, 196:326 N
. o . p
(1977); Crease, Burt, and Snyder, Science, 192:481 (1976). \_/

3. Apomorphine stereotype behavior test in non-fasted rats
- which determines the ability of eenttally.active compognds
20 | to block apomorphine iuduced'stgrebtype behavior. This
| preclinicél test Q;,gn indication'of potential antipsychotic |
) efficacy (Janssen, e_t;__l, Arzneimittel-Forsch., 17:841 |
(1966)).
The compounds of the present invenciqn show goad ac:ivicies in these

25 tests. Additionally, these compounds are inactive at oral doses of

200 mglkg'in:thé rat catalepsy test (Cp#tall and Naylor, Pyschopharmacologica,
34:233 (1974) signifying low potential for undesired ex:rapy;émidal

side~effects,



aqueous or oily suspensions, syrups, elixirs and aqueous sol utions.
Preferred oral conpositioens are in the form of tablets or capsul es and may
cont;ai n*conventional excipients such as binding agents (e.g. syrup, acacia,
gelatln -sorbitol, tragecanth, or polyvinyl pyrrolidone), fillers
| act ose, sugar, maize-starch, calcium5 phosphat e, sorbitol or A
| uby4~cants (e.g. nagnesium stearate, 1Ql ¢, pol yet hyl enegl ycol o Z/
ur

di shotegrants (e.g. starch), and wetting agents (e.g. sodiuml
sul fate). Solutions or suspension of a Forrmula (1) conpound wi {h
conventional pharmaceutical vehicles are enployed for parentera

compositions such as, . AeeHS S el hicar Boddlh BARILLPGHLON O

an oily suspension for anuscul I'nj ec os1tions haV|ng

the desired gweru;ewméhabéécgt Yeifald a,d.ga&lagl ttssea;@fa R@%%ﬁ:@rﬂomﬁﬁx re

_obtai ned by dissolving from0. 1%t % by wei ght of the active conmpound in

water or a febéxcdialcmahsiﬂspeh&fichmbxfmr hEe:&E' PRk ¢ tHeCEdi@busdsch as

gl yceri ne, propyl enegl ycol , and pol yet hyl enegl ycol s or. m xtures
thereof. The ad yastudeent@hyianl scanobs iused dora—Ai-*t umeliYrabong al atil e,
normal Iy |iquid, polyethyleneglycols which are soluble in both water and
organi ¢ bi qungfewynodr Wsiychodiavecarel xcal asmmati fiineed rafnsadio tredfiidnto 1500. 20 .
Descri-ption of Specific Enbodi ments The conpounds which constitute this
i nvention ang +he—fethotisteniqrdpinistranioni td sappsammalbpod dnleffedtiom a
con5|derat|on of
L dose of about 0.0l to 40 mg/kg body weight of a formula (I) compound
N " or a pharmaceutically accepcable acid addition salt thereof.
The term system administration as used herein refers to
10 - qral, rectal, and parenteral (i.e., intramuscular, intravenous, and
subcutaneous) routes. Generally, it will be found that when a
compound of  the preseat invention is administered orally, which is
the preferred iouﬁe; a larger quantity of the active agent is required
to produce the same effect as a smaller quantity given parenterally. _
15 1In accordance with good clinical practice, it is prefe:red to administer
the igstantfcqmpounds at a concentration level that will produce
\_ effective antipsychotic/anxiolytic effects without causing any -
harmful or untoward side effects. _
Therapeutically, the instant compounds are generally given
20 as pharmaceutical compositions compriséd of an effecttve ancipsychoticl
anxiolytic amounc of a compound of Formnla (I) or a pharmaceu:ically
acceptable acid addition salt thereof and a pharmaceutically acceptable
- carrier. Pharmaceu:ical conpositions which provide from about 1 to
500 mg of che active ingredient per unit dose are preferred and are

25 _conventioﬂally prepared as tablets, lozenges, capsules, powders,

‘aqueous or oily suspensions, syrups, elixirs and aqueous solutioms.



the foll
and -are

cyanoacet §
of dissolv

!

‘eS|s of Internedi ates EXAMPLE 1 3- Met hyl - 3-n- propyl gl utari m de

j exanpl es which are given for the purpose of illustration only
fo be construed as limiting the invention in sphere 25 + or
enperatures are understood to be in [err] when not speci fi ed.

4- di cyano- 3- net hyl - 3-n-p{ppyl glutarimde (V).- A5 mxture: of

nol es) of 2-pentanone, 282.8 g (2.5.nples) of ethyl N
¢ and 650 nlL of anhydrous et hanol cont-aining approximtely 45!;
d anmonia gas was stirred for 48 hr while being kept at O[err].

The crude product was reaned by fiItration -redi ssolved in hot water and
acidified with conc. resultin greC|p|tat|on of g¥1|te 10 solid -

whi ch was i sol at ed t?)FeF?T"t“Ida?Y‘bln ‘[‘P°§|

tall ti f t 205
P =t g gttt I SR R R e R A
1. 02 nol es)

o318 g ERRSHPTBY nﬁ?'é’r‘ﬁ‘él %%hi ch,

or ange sol u#\g& ngd 5 Or%&)‘ﬁ 2t§ lég%dnlsﬁ'?ﬁkglr :@gé%m]t?\ﬂe SIP \/\?wa%h'tlon

of, 420 nL [
conpl etion

.M ni M zes expRSGnYLe f GRELLDL &P g19cidd), uxub:@asu@/qleug.l Qagh@asRdsafaegte S NI

of

gwum bomi'eeg ae eVPJe‘éBbQ”sQFQ@”th@Q'cQ{&J Y cafd@@lhhOW Ng
ol wa

t he ad it on er, the m xture was gradual 'y heated, to

reflux and the reaction m xture was diluted with

10

15

20

25

wetting agents (e.g. sodium lauryl sulfate). 801utions or suspension

tale, polyethyleneglycol or silica), disintegrants (e.g. starch), and

of a Formuiai(I) compound with cogventional pharmaceutical vehicles

- are employed for éérenteral’compoéitious such. as an aqueous solution

for inctravenous injeccion.or an oily suspension for intramuscular
injection. ' Such compositions having the desired claricy, stability
and adaptabilicy for parenteral use are obcained by dissolving from

0.1% to 10% by weight of the active compound in water or a vehicle

consistiug of a polyhydric éliphatic alcohol such as glycerine,

" propyleneglycol, and polchhyleneglycdls or mixtures thereof. The

polyethyleneglycols consist of a mixture of non-volatile, normally

organic liquids and which have molecular weights from about 200 to
1500.

Description of-specific Embodiments *

.-:'-

- The compounds which cdnétiﬁute'this-inventibn and their

- methods of prep;ration will appear more fully from a consideration of

‘the following examples which are given for the purpose of illustration

only and are not to be construed as limiting the invention in sphere

or scope. All temperatures are understood to be in °C when mnot specified.

-
o/

| A
liquid, pblyechylenéglycols which are soluble in both water and ' W/



200 1 L water,.saturated with NaCl, and extracted three tines with 600 ni
portlons of et heT The ether extracts were dried (Na2SO4), filtered and
doncentrated to a residual yellow syrup which solidified to give 88 g of
the crude di acid product, nelting point 90-92[err]. A 70 g (0.3 -
portion of this crude glutaric ac+d1@l\V 25 was dissolved in
acetrt anhydride and gently refluxed for a period of 4 hr. The
concentrated to a dark oil which was distilled to give 53.2 gf{(
colorless syrup, boiling point 111[err] at 0.1 nm - 13 -
- A10 g (0.06 nole) quantity of this syrup was added in small rtions to

120 mL conc. [err]. After the szatdg,l‘etsiion S corrgke ed, the m xture was-
heated to a gentle refl ux and#rﬁ-eé—?-&r—a—rhr——ggpon cooling the reaction
m xture, a yellow oil precipitated Whgglupt Pl jdified 5 to a glass. ,
Crystallization of the glass fromlsopropy al cohol gave 8 g (80% of crude

product, mp. 110-112C (| |3Lg£§%gr.9.% gié%gug,;@mi@‘ gIﬂ,)S ‘Benica and C. O
WIlson, J. Am Pharm Assd - EXAMPLE 2 10

N- (4- Bronmobut yl ) - 3- n(al)hzdHt@a&aowde@hﬂ«sr-hnaﬁ@yiéx&hrﬂnmxmre oA the lla
product prepared in Exanple 1 (25 g; 0.15 nole), 1, 4-dibronpbutane (33.5 g;

0. 15 nol 8) , maxchrjecss 10748 gG(Q.ZSOma&srmbe)z-maabnu Q62i®I1g 82/ mbDék)ObE 16
hrs in 250 nL refl uxing

" ethyl cyanoacetate. and 650 ml of anhydrous ethanol containing approxinarely

\ . 45 g of dissolved ammonia gas was stirred for 48 hr while being kept at
—/ | 0°C. The crude product was removed by Eiltration, redissolved in hot
water and acidified with conec. HCl resulting in precipitation of a white
10 . solid which was isolated by filtration to give 218.7 g (80%) of material
which, upon recrystallization from ethanol, had a melting point of 204-
T~ ' |
(b) 3—Mhthyl-ﬁfgrpropylglutaric Acid .(IV).- The glutarimide
(V); (225 g, 1.02 molesj was addsd.in portions to 480 mL oooc. H,S0,.
15 The rssulring orange'solu:;ou wss'stirred for 12 hr and then diloted by _
the slow addition of 420 mL H,0. Carbon dioxide evolution began immediatsiy.
\_;‘ ' Following completion of the addition of water, the mixture was gradually
ggéggg; to minimize excsssive foaming, up to refluk;' Gas evolution
ceased after § hr of reflux and the reaction mixture was'diloteo with
20 l.L water, saturated with NaCl, sod'eﬁtracrod thrse times with
GOQ mL portions of ether. Th; etherzgxtraccs were dried (Nazsoa),
filtexed and concenrrared to a resiéu;I yellow syrup which’solidified
to give 88 g of the crude diacid produc:, melting point 90-92°C.
T AT70 g (0.37 mole) portion of this crude glutaric acid (IV)
25 was dissolved in 110 mlL of acetic anhydr;de and gently refluxed for a
period of 4 hr. The solution was concentrated to a oark oil which
was distilled to give 53;2 g 586.51).05 colorless‘syrup, boiiing

v point 111° at 0.1 mm.



acet oni

0.86 nole); [err] (29.8 g. 0.22 nole); and Kl (0.1 g) was
i@ 250 nmL acetonitrile for 18 hr. The m xture was filtered,

The inorganic solid was renoved by filtration and the 15

“Wwas\ concentrated to a oil which was distilled to give 42.5.g (95%

t:'- llow oil, b.p. 165-190[err] at 0.09 nm EXAMPLE 3 :
|p azmyl)butyl] 3,3-dinmethylglutarimde (Ilc) A mxture of

buf yt) -3, 3-di met hyl gl utari m de 20 (20.0 g; 0.07 nole (prepared

t hyl gl utari m de usi rg khe-net hod of Exanpl e 21); piperazine_ < -

F

concentrated and the unreacted piperazine renoved by vacuum subl i mation :

The resi dual

b.p. 170-

178C at 0.01 nm - -14- EXAMPLE 4

mat er Aal0 ¢a¢0.06 mold)sguddeddy taf yhid dyiup Zag 4ddwd) igpr oduct,

8- (2-(3- Cyswad} pparicdioms, [co 81297 al Seongz o, QYpi r\dldr Sheeaddigidr osdeonfplieted,) A
m xture of 1-[2-(3-cyano)pyridinyl]pi perazme (37.4 g; 5 0.2 nol e),
1, 4- di br orifleunixrare 166 heaedstest gpneked refivi gadorderedd fondi bm cadlpbonat e

(212 g,

st andi ng

10

15

20

25

0.2 nole) in 400 L isopropanol was stirred and refl uxed for
hr peri od.copPhéng &

rqp zogggpyl alcohol gave
8 g (80Z). of crude product, m.p. 110-112°C (literature m.p. 1l15-116°,

CE: N.S. Benica agd C.0. Wilson, J. Am. Pharm. Assoc., 39, page 451~

454 (1950)).
| EXAMPLE 2

N-(A-Bromobucyl) ~3-methyl-3~n~propylglutarimide (IIb)

A mixture of the IIa product prepared in Example 1 (25 é;
:O.lszﬁole),'l,&-dibfomobutane (33.5 g; 0.15 mole), and K,CO, (40.6 g3
0.29 mole) was stir:ed-for'a period of 16 hrs in 250 mL iefluxing
acetoﬁicrile, The inorganic solid was removed by filtration and the
filtrate was concentrated to a oil which was dis:ilied to give 42.5 g
(95%) of a light yellow oil, b.p. 165-190° at 0.09 mm.

| EXAMPLE 3

N-{4-(1-Piperazinyl)butyl]~3, 3~dimethylglutarimide (II¢)

A mixture of N—(A—btomobutfl)-S.3—dimgthylg;nta:imide_
(20.0 g, 0.07 mole [prepared f:om 3 3-dimethylglutarimide using the
method of Example 2]); piperazine (31 0 g; 0.36 mole); K2C0 (29.8 g;
o. 22 mole);. and KI (0.1 g) was :efluxed in 250 oL acetonitrile for
18 hr. The mixture was filtered, concentrated and the unreacted
piperazine rempved by_vacuum_sublimacioqg The res;dual materiél was

distilled to yield 17.2 g (85%) product, b.p. 170-178°C at 0.0l mm.

a 16

e RRRCE{h TRy fe o2 \ied Loy (oidy pepcinitated hichs selddified

at room tenperature, rov ed 50. g 0% yield) of product. 10
.(The 0[§en thai BLassr orSFIgFakdza lqye r%ﬁw‘:ﬁ%ﬂ%

/ \r



v

cyano) pyri di nyl ) pi perazine (ll1la), can be synthesized according to nethods
described by-Wi,"et al, US. Patent No. 3,717,634 or Pollard, et-
Journal of Organic Chemistry, Vol. 24, page 764-7 (1959)). EXA
1- (3- Cyano- 2-pyri di nyl ) pi perazine (I11b) 2-Chloro-3-cyanopyridi
0.04 nole) was dissolved in 80 nL_ethgpol. (warm ng) and pi perazj
0. 2:/dl e) was conbined with this solution and the whol e stirred\at om
tenpefature for 18 hrs. The reaction mixture was filtered and the filtrate
20 concentrated to a residue which was partitioned between Et20 and [err].
The water |ayer was made basic aid extracted with [err]. The [err]
extracts were washed with water, driq@w&ggégﬁ), concentrated to a solid
whi ch was recrystallized from Skellys : to yield 3.2 g product, mp:
102-104C.. 25 _ Ohetr }11b inter I at 1 be made sinmilarly by
sel ection of appro’pr-ia%% V y cb{m r}ﬁl"rg‘%{_g&\ -ac)‘anopyri di nes. -
These are commercially a . _ ert-cal literature, or
can be nade from ni qotjJu I dSpr, ] ( iqally.
her ei nabove. - %SILi:{Eugf/?lo?hgs[li; (g'?éplgggm@&%\mﬁ%;%gmex(g?rﬁ éé whi ch

fol | ow, STel §]NGoP&) NSt~ BEERDUERRE (108Y; 08 [P RSLSE and Aokl Polfdedd: The
nucl ear magnetic resonance (NVR) spectral characteristics refer to chem cal

shifts ([ersddiuaX@urdehsee (21.2 g, 0.2 mole) in 400 mL isopropanol was stirred

and refluxed for a 16 hr period. The hot reaction mixture was

&\_/ filtered and the filtrate, on'standiﬁg at r;om temperature, provided
50 g (80Z yield) of product. |

10 . (The open chain in;ermediate, l-(4-bromobuﬁyl)~4—(2-(3—
cyapo)pyridinyl)piperazine (IIIa),'éag be Qynthesized aécording to

methods described by Wu, et al, U.S. Patent No. 3,717,634 or Pollard,

et al., Journal of Organic Chemistry, le. 24, page 764-7 (1959)).
| EXAMPLE 5 |
15

1-(3-0yano-2;pyridiny1)piperazine (IIIb)'
2-Ch10to-3-cyanobyridine_(5.5-3;.0.04 mole) wﬁs dissolved
in ﬁO nl ethanol (warming) and piperazine (17.2 g;.O.Z molej was
combined vigh this soluction #nd the whole stirred at room;température

for 18 hrs. The reaction mixture was filtered and the filtrate

20  concentrated to a residue which was partitioned between Et,0 and H,0.
- The water layer was made basic ard extracted witﬁﬂEtzo. The Et,0

extracts Qete washed with water, dpi;d (ngso4). concentrated to a
solid which was recrystallized fr&m Skellysolve B to yield 3.2 g
. p?oduc:,'m.p. 102-104°C.
25 - Other IIIb in:ermedia:e§ can be made similarly by selection
of appropriately'suﬁstituced 2-chloro-3-cyanopyridines. These are
commercially.avaiiable. described in the chemical literature, or can

be made from nicotinic acids Ot amides as shown schematically hereinabove.
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elative area reported for the various-shifts in the "H NVR

ha C rresponds to the nunber of hydrogen atons “of a particutar
-t

in the nolecule. The nature of the shifts as to

t/(d), triplet (t). quartet (q), or doublet of doublets (dd)

als in Hz resulting frompeak splitting by adjacent protonb}.
rackets. Abbreviations enpl oyed are DMSO-[err]

(deut er odi et hyl sul f oxi de), -CDC13 (deuterochloroforn, and are otherw se
conventi onal .

The infrared (I F ectral_ descri ons 15 . include only
absor pti on wave nunbers (cn{eﬁﬁ%#—é%ﬁﬁﬁé;4ﬂﬁi¥¥Lezéi group identification

The | R det ettt 00k |00 Y/ 6 SIP OV, URIAGBOI RS I BLO de (KB) s

val ue.
di | ue
6 20

butyl]-l-m

N- (4- br oroRpiY kpesdfal hitlaras Pedisepys &ke&@reorwe-meﬁx 7.49.19:3 Qa?
2-(1- plpera2|nyly

nt The el ement

Ses are reporte cen b wel ght . EXAMPLE

ecar n|tr|I e A mxtur

cifie@ ‘{']4‘ ﬁs&fl %@én Kl)(l:o%z@;gd OX@rd-oREPON ml%r?écﬂﬁr?&bﬂé(iée

erazi ny

3-pyridinylcarbonitrile (2.29 g;

g; 0.0182 nakeparcansed\ai1X{dn9Qpi) a&susO:memaﬂ{yaJsixﬁ{ee (ms)b hse&feaence

approxi mately 125 nlL acetonitrile and refluxed for 12-18 hr. The reaction
m xture wastandadrdt e Changelatiee riveat shorted Fouotieovarionsi shificsoid théi ch was
partitioned between chloroformand water.. The chloroform|ayer was dried
and R NMMR spectral data corresponds to the number of hydrogen atoms of a

[err]

10

doublets (ddf Coupling intervals in Hz'resulting from peak splitting

15

20

25

particular fonetionaI.type in the moleeule. The nature of the shifts

as to muitipiieity is reported as broad singlet (bs), singlet (s),

multiplet (m), doublet (d), triplet (t);.quartet (q), or doublet of

by adjacent protons are given in brackets. "Abbreviations employed

are DMSO-d (deuterodimethylsulfoxide), CDCl (deuterochloroform).

and are otherwise conventional. The infrared (IR) spectral descriptions

include only absorption wave'nunbers (cmfl) having functional group
identifieation'value. The IR determinations were employed using
potassium brouide (KBr) as diluent. The elemental analyses are

reported as percent by weight,

v

| EXAMPLE 6
2-(4=[4- (4-Methyl-2, 6-dloxo~4—propyl-l-piperadinyl)
butyl]-l~piperazinyli-3-pyridinecarbonitrile

A mixture of N—(4—bromobq£xi)-3-methy1-3:g:propylglutarimide

(3.70 g; 0.012 mole); 2-(l-piperazinyl)fdfpyridinylearbonitrile_

(2.29 g; 0.012.mole); K2603 (1.68 g; 0.012 mple);_and NaI (0.90 g;

- 0.006 mole) were combined in approximately 125 aL acetonitrile

and refluxed for 12-18 hr. The reaction mixture was_filtered_and

conéentrated in vacuo to a residual oil which was partitioned between

' ehloroform and water., The chloroform layer was dried.(ugsoa) and

reported as broad S|nqget (bs), 'singlet (s), 10 nultiplet 

~

K2003 (1.68

)

\/

AN
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- 16 - concentrated to an oil which was taken up in et hyI et her and con-
‘verted to the‘tosylate salt using a miniml amount of acetonltrlle .
Filtrati'on of the tosylate salt .gave 3.0 g white solid, mp. y j
146.5-149[err]. Anal. Calcd. for [err] C 58.79; H 6.54; 5 N, 9f 273
Found: C, 58.47; H, 6.60; N, 8.98._ (DVSO-[err]) O. 86 (3, m;
(3,%) 1.25 (2,nm; 1.56 (6,m; 2.30 (6,s); 2.53 (4,s); 3.19 (4, m;
(6,0, 4.27 (2,bd [13.0Hz]); 7.11 (3,m; 7.54 (2,m; 8.16 (I,dd |
7.5Hz]); 8.47 (1,dd [1.8, 4.7Hz]); 9.67 (I,bs); 11.00 (I,bs). 10
IR (KBr): 815, 1010, 1030,- 1120; 1165, 1225 1350, . 1435, 1555, 1620,. 1670,
1720, 2280, and 2960 cni MPLE 7 [ 4-

(4,4-Diet hﬁ? & 6r%l'feéixg :mpf’}p']ér"':?)‘(p‘nf/"fl fb'fﬁkcf' ue Enp?:ﬁg}azﬁhe)sl and con=

(B PO oL 1 sty s geggonosie
1-(3- Cyanol-‘glﬁ?érth&’& e i %Eﬁfé:@esil% gawﬂz 300 ehi®Y §d11d,Sh dll (116 75-9.69‘6. :

and. (1.8 gq; were reacted in acetonitrile

in the manner descrAnlan |03155,arfakec GHahp‘oe zd/‘larb 0 6f 98he9pnndecds;as the

- hydrochloride salt 'yrelded 1.1 g ofP-dhix & sdi £d3 mp. 134-139[err]. 20
-Anal . $al ag. 9f201. [wunfi: ©, $4.437;H,H6.60;6&, &9815. 64. Found: . C, 61.41; H,
7056;. N, 15.54. NMR (DVMBO-[err]): 0.79 (6,t.[7.2]); 1.32 (4,q [7.2]); 1.65.
(4,m; 2.55 (4,s); MMRLADMSO-8)): 30686 ((B,m));; 0491283(ﬂ;bal.151322ﬁ), .06 (1,dd
(4.8, 7.81); 8.17 (l,dd (1.6, 7.81); 8.48 (l,dd (1.6, 4.81); 11 90 (1, bs).
N\ 1.56 (6,m); 2.30 (6,s); 2.53 (4,8); 3.19 (4,m); 3.60 (6,m); &. 27

./

(2,bd [13.0H2]); 7.11 (3,m); 7.56 (2,m); 8.16 (1,dd (1.8, 7.SHz]);
8.47 (1,dd [1.8, 6.7Hz]); 9.67 (1,bs); 11.00 (1,bs).
10 IR (RBr): 815, 1010, 1030, 1120, 1165, 1225, 1350, 1435,
1555, 1620, 1670, 1720, 2230, and 2960 cml.
EXAMPLE 7

2-{4~{4=(4,4-Diethyl~-2,6~dioxo-1-piperidinyl)butyl]
-l-piperazinyl]-3-pyridinecarbonitrile Hydrochloride

15 ' _ N—(&-Bromobutyl)-3 3-die:hylglutarimide (3. 4 g; 0.012 mole),
| 1-(3-cyano-2—pyridiny1)piperazine 2.3 g, 0.012 mole), cho (1.7 g;
e 0.012 mole), and NaI (1.8 g; 0.012 mole) were reacted in acetonitrile
in ché manner described in Example 6 abdve. Work up of the product
as the hyd:ochlorideisalt yielded I. 1 g off-white solid, Q.p. 134-139°C.
20 Anal. Cal.c.d..for C23H33N502 HCl: G, 61.67; H, 7.66;
N, 15.64. Found: C, 61.41; H, 71.56; N, 15.54. - |
MR (DMSO-d,): 0.79 (6,5"..['27.21); 1.32 (4,q (7.2]); 1.65 (4,m);
2.55 (4,s); 3.14 (4,m); 3.67'(6,m);_4.28 (2,bd [13.2]); 7.06 (1,dd (4.8,
7.81); 8.17 (1,dd (1.6, 7.8]); 8.48 (1,dd (1.6, 4.8]); 11.90 (1,bs).
25 IR (KBr): .1120, 1360, 1440, 1555, 1585, 1670, 1720, 2210,

2450, and 2965 cm .



25 | IR (KBr): 1120, 1360, 1440, 1555, 1585, 167%0, 1720,;2210,

2450, an Q65 cnil. - 17 - EXAMWPLE 8

2-[4-(‘“ 4 4y Di et hyl - 2, 6- di oxo- 1- plperldlnyl)hutyl]-l-

pi pera T 3- pyrldlnecarbonltrlle pryoghlorlde Hydrate Fol | owi ng the
proced en in Exanple 6, N—(4 br onobut yl ) - 3, 3-di net hyl ghutari m de

(2.0 g; 0.50 nole), 1-(3-cyano-2-pyridinyl)- plpera2|ne (1.4 g; 0.007

r\

solid, p./ 185-190[err] (dec). for [err] C, 56. 51 H 7.02;

N, 15.69; -0, 12. 73 (£940¢ , Coinehy85s, eai ey peridifrvddr)-f1 . 12.89.
NVR ( DMSO- d6) : 1.9 £a6£ in 11-13- '(d%n arhgngﬁ't(lé tﬁ)d’rog‘hljaqléé ragé 64 .
(6,.mM; 4.25 (2,b 51, 8. L7 (t;ad 1.8, 7.51);
8.50 (I,dd [1.8, 4. 6§6L1&15Q :ﬁbbﬁaceé&e( EB&én mléa?aﬁaplelit‘SON—éa%Qomolﬁéﬂ)-
1605, 1620 1670, 1720, 15 2212, 2400, and 2960 cnierr]. The foll ow ng
product s 50f fonmﬁahylmmabmméemneg, 05 007 nole) AR Brdyianbe2-Pydidinyld<de and
pyridinyl pi perazine in the procedure of Exanple 6. [err]

~ piperazine (1.4 g; 0. 007 mole), K (1 1 g; 0.008 mole), and

KL (0.1 g) gave 1.5 g of off-white: soiid, m.p. 185-190°C (dec).
| Anal. Calcd. for czluzgnsoz 1.6HC1-0.25 H 0: C, 56.51;
H, 7.02; N, 15.69; C1, 12.71. Found: C, .56.85; H, 6.89; N, 15.65;

10  C1; 12.89. ' | o | - o/

R (DMSO~d,): 1.00 (6,5); 1.60 (4,m); 2.56 (4,5); 3.10
(4,m); 3.64 (6,m); 4.25 (2,bd [13.0]);°7.06 (1,dd [4.6, 7.5]);
8.17 (1,dd [1.8, 7.5]); 8.50 (l,dd [1.8, 4.6]); 9.50 (1,bs).
IR (KBr): 1125, 1350, 1440, 1550, 1605, 1620, 1670, 1720,
15 2212, 2400, and 2960 ca™ . |

The following products of Formula I can be prepared using

the appropriate glutarimide and pyridinylpiperazine in the procedure
of Example 6. -

id 9 Et : ﬁe - H
| 10 n-Bu Mé 5-F
1 ;' e B sl
12 e e 5~CF,
13 Et -  Et S~F

25 | 14 n-Pr  Me 5-F ' N

ot

3 (1.1 g; 0.008 nole), g) gave 1.5 g of off-white ‘w*
Analdm!ﬁé‘a#)é,1

3



- 18 - CLAIMS : 1. A conpound selected fromthe group consisting of a
conpound "havi ng Formula (1) [err] (1) wherein [err] and [err] are =
Pndependently selected from[err] to [err] alkyl groups; 5.
with Z being hydrogen; hal ogen or- pseudohal ogen, preferably fl
or trifluoronmethyl and the non-toxie @8arsfaceutically accepta
addrTTon salts thereof. 2. A conmpound of claim1l wherein Z is
Fhe cow&@&ﬁ of claiml, 2-[4-[4-(4,4-dinethyl-2,6-
dIOXO | -pi p myl ) butyl ] -1 - pi perazinyl] - 3- pyrldlncarbonltrlle or a’
pharmaceutical ly acceptable-acid addition salt thereof. 15 4.
The conpound of claim1l, 2-[4-[4-(4,4-diethyl-2,6-dioxo-I-

i peridinyl)butyl]-Il-pi I Lb r ma-
P P yl) butylI] - Iy pi p B%Jgﬁ let’ici?acf ts@%ﬁ% g&!u& k %xQEm%pQPaJ

ceutically acceptable aci tron s ereofr. e corpound of claim

1, 2-[4-[4- (HspaRhd Havind b (2P
4- propyl - 1- pi peridinyl)butyLl -1-pi perazinyl]-3-pyridincarbonitrile or a

pharmaceutical |y acceptable acid addi'tion salt thereof.
1
R N/x\//\\/)(f_——\k

0

S ' | o N (1)
| wherein " '
R; and Rz are'independently selected from Ci to 04 alkyl groups-
5 with Z being hydrogen; halogen or pseudohalogen, preferably
£luoro, chloro, or trifluoromechyl

and the non-toxic pharmaceu:ically acceptable acid addition salts

thereof.

i 2. A compound of claim 1 wherein Z is S-fluoro.

A ‘ 3. The compound of claim 1, 2-[4~[4-(4,4~dimethyl~2,6—
dioxo-l-piperidiayl)butyl]-l-piperazinyl]-3-pyridincarbonitrile or

a pharmaceutically acceptable acid addition salt thereof.

s 4. The compound of claim 1, 2-[4=[4~(4, 4-diechyl-2, 6-dioxo-1-
piperidinyl)butyl]—l—pxperazinyl]-3—pyridincarbonitrile or a pharma-

’

ceutically acceptable acid addition salt thereof.

5. The compound of ‘claim l 2-[4—[4-(&-methy1~2 6-dioxo—
20 4-propy1-l-piperidinyl)butylI-l—piperazinyl] 3-pyridincarbon1crile

or a pharmaceutically acceptable acid addi:ion salt :hereof.

-,

O O



5 6. A pharnmaceutical conposition in dosage unit form suitable for
'\»adnlnlstratlon to—a—frammal i an host conprising a phar naceut i-cal
carrier d a-Formula (1) conpound.to provide an effective 10
- nongron (€ doqwmim, ﬂ 40 mg/ kg body wei ght of said host. 7. A
or ot conpmgnds of formula (I) is O [err] [err] 25
whengi n and R are |ndependently selected from[err] to [err] alkyl &
group i s hydrogen, hal ogen or pseudohal ogen, and the non-toxic -
pharmaceutically acceptable acid addition salt thereof, which conprises
reacting a glutaric acid inide of formula (I1) - 20 - R wherein [err]
are as defined i LS a
sui tabl e dlsplacenent group,

mﬁth a,pyridine.pf formula (11

6. A_phatmacgucical composition in dosage unit form suitable -

for systemic administracion to a mammalian host comprising a phérmaceutica{
carrier and an amount of a ?ormula (I) compound to provide an effective

10- uoh-toxiq dose of from 0.01 to 40 mg/kg body weight of said host.

7. A process for the preparation of compounds of

formula (I)

15

Fa
\_/

20

(1)

25 .where1n R! and R2 are 1ndependently selected from Cy to C,
alkyl groups, Z is hydrogen, halogen or pseudohalogen, and the
non-toxic pharmaceut1cally acceptable ac1d add1tlon salt thereof,

which comprises reacting a glutaric acid imide of formula (II)

.




*

15 [err] 20-in which Z is as defined above, Y is X-(CH2)4 [err] or X

wperein X i's 'as defined above, in a suitable organic liquid nmediumin the
presence of an acid binding 25 agent at a suitable.tenperature for :
-sufficient time to give the resulting conpound of formula (1), and/or
desired, the resulting conpound- o20fernmula (1), is converted into a
nonmeXic phar maceutical |y acceptable acid . addition salt. 1111111 1
11117711111 111111 * C L M S * 4 - 21 - 8. . The process o

7 for the preparation of Conpound R
2-[4-[4-(4, 4-dinmet hyl -2, 6-di oxo-] - pi p% di n}l butyl]-I-

pi perazi nyl]-3-pyridinecarbonitride (| or ;tonpound 2-[4-[4-(4, 4-

di et hyl - 2, 6- di oxo- | - pi peri di nyl ) butyl)) - Yperazi nyl]-3-pyridi necarbon- 05
itrile (Ib), or their non-toxic aci ®waddition salt, which conprises
reacting N—(4-bronDbutyI)-3,3-dinethylgln)arinide or N-(4-bronobutyl)
-3,3-diethylglutarimde with 1-(3—eyaRe-2-fyridinyl)-piperazine, in

refl uxi n@Ssuitable organic |iquid medium-for sufficient time in the
presence of acid binding agent to yield the free base of (1a) or (1b) 10
and then converting said free base of (1a%I;o t he hydrochl ori de

[ ' wherein~R1, R

are as defined above, and W is H, -(CH2)4-X. or

2)4- H, wherein X is a suitable displacement group, wfth

~a pyridine of formula (111)

15
© CN
- (111)
\_/ : o (I11)
20 o
in which Z is as defined above, Y i_s_x-(CHz)4 R

®>®-. HO¥, or X, wherein X is as defined above, in a

suitable organic liquid medium in the“presénce'of an acid binding

5 agent at a suitable. temperature for sufficient time to give the
resulting compound of formula (I), éhd/or, if desired, the resulting
‘compound of formula (I), is converted into a non-toxic

pharmaceutica]ly acceptable acid addition salt.

* < L M $ *



hydraj.e salt or converting said free base of (Ib) to the hydrochloride salt
I ng said fre? base (la) or (1b) to.other non-toxic acid-addition
_ : . The process of claim7 for the preparation of
conpguRd 4-[4-(4- Met hyl - 2, 6- di oxo- 4- prqﬁyl 1-piperidinyl) butyl]-I

- pi per axl ]-3- pyrldlnecarbonltrlle (1c) or its non- toxi c acid addition
sal t,\ whi chjconprises, reacting N (4-bronobutyl)-3-nethyl-3-n- o

propyAgl utafim de, wi8.h 2The- pmopesanfng]Qiae-mwwdthgllpcepmmﬁm iofe in 20 U"_

t he presenge of acid binding agent in refluxing suitable organic |iquid
medi um compound r{4+[ 444 mﬁlyt'lhé,ﬁ-idéoxmds-mnﬁrl(nn;))l)batndl]t-lien
converting the free hase of § c) to the tgsylate salt or to other non-toxic
aci d addi t i Biperaginylls3-pyridinecarbonitpile (1a) oracompound iZhf-[dipAmd as

def d | t t .of fhe h I
TR L R e L L M L

i d | .1 sub |l |
her o nbPor BB ot el SBFRHE S o tIoh sl nice Baptfaes for”the

use her ei nbgfQrén i fy SErd_ n ribed in
claim1 substantlgnﬁi& '%@gé%yqﬁgéil gg’@"f%‘}zﬂ"s‘% cﬁ?ﬁ@n&)%g E'Pf“ﬁi ]E each
of the exanpd ng@ethyl&lutJaﬁmde%?ﬁﬁﬁ@@-%h&ﬁé-pSPm‘aﬂ)"p%eﬁé‘z‘%ﬂéd'i'?ig to
cl ai m 6subst anti al | y
- refluxing suitable organic liquid medium for suff1c1ent time in the
presence of acid binding agent to yield the free base of (Ia) or (Ib)
10  and then converting said free.base of (la) to the hydrochloride
hydrate salt or converting said free base of (Ib) to the hydrochloride
salt or converting said free base (la) or (Ib) to other non-toxic acid

addition sait.

15 . 9. The process of claim 7 for the preparation of
compound 2-[4-[4-(4-Methy1-2,6- d10xo-4 -propyl-1-piperiuinyl) butylj -1
-piperazinyl]- 3-pyr1d1necarbon|tr1le (Ic) or its non-toxic acid

addition salt, which comprises, reacting N-{(4-bromooutyl)-3-methyl-3-n-

propylglutarimide, with 2-(1-piperazinyl)-3-pyridinylcarbonitrile in \_J
o

20 the presence of acid binding agent in refluxing suitable organic
liquid medium for sufficient time to give the free base of (Ic), and
then converting the free base of (Ic) to the tosy]ate salt or to other

non=-toxic ac1d additxon salt.

25 10. A pharmaceutlcal compound as defined in claim 1 fbr

use in a method of treatment of the human or animal body.

1. A compound accordlng to claim 1 fbr use as an
amel1orant of an anxiety. '

* c L M S *
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‘as hereinbefore specifically described. 10 15. A process for making
;:a conpound as defined.in-claim1 substantially as herei nbel fore - '

*speC|f|caI |y described in. the exanples 6 - 14..16. A conpound
produced by a process as clai med in any one of 15 claims 7 to 97apN 15.
17. The use of a substance accordi ng-toz%l aim1l for the manufA e Jof a
negisanent which is an aneliorative of anxiety states. 1111111 ¥l 11111

1112 111111 * C L M S *.

12. A compound according to claim 1 substahtially as
hereinbefore specifically described in each of the examples 6 to 14 for the
use hereinbefore specifically described.

13. A compound as described in claim 1 substantially as
05 hereinbefore specifically described in each of the examples 6 - 14.

14. A pharmaceutical composition according to claim 6 substantially
as hereinbefore specifically described.

\I 10 15. A process for making a compound as defined in claim 1
~ substantially as hereinbefore specifically described in the examples

6‘14.

16. - A compound when produced by a process as claimed in any one of
15 claims 7 to 9 and 15.

'17. - The use of a substance according to claim 1 for the manufacture
of a medicament which is an ameliorative of anxiety states.

* c L M S *



