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Background of the Invention Related art can be generalized by conpounds of
the faol-low ng structural type: 0 05 in which nis 4 or 5 and Bis a
substftuted or unsubstituted 2-pyrimdyl 10 noiety. These and related
conp mm sjhave been prepared as psykhotropic agents and are ;%lqsg
-{, Journal of Medicinal Chem stry, 15/5, 477-479 (

. Patent No. 3,717,634 patented Feb. 20, 1973. Wi, et al.,

. 3,907, 801 paten . . wﬂr et aI

at ént No. 3,976,776 B?E%' o*ﬁ@1c use of one
above conpounds (n =4—= By-F-H-6y ; = ered to by the
nane buspirone, is disclosed by Casten et al., U S. Patent No. 4,182, 763
patented Feb. 8, 1980. Currently, clinical studies to support a submi ssi on
to U S Food &5 Drug Adm nistration for the use of buspirone in
treatment of anxiety neurosis are being conducted. Another related group of
conmpounds, including sone glutar-

Background of the Invention

R Related art can be generalized by compounds of the following

structural tvpe:

05

in which n is 4 or 5 and B is a substituted or unsubstituted 2-pyrimidyl
10 moiety. These and related coqpounds hzave been pirepared as psychotropic
ke agents and are described .in: -

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

Wu, et al., U.S. Patent No. 3,717,634 patented Feb. 20, 1973.
Wu, et al., U.S. Patent No. 3,907,801 patented Sept. 23, 1975.

15 Wu, et-al., U.S. Patent No. 3,976,776 patented Aug, 24, 1976.

P S |



I mdes but wherein the B substituent is phenyl or substituted phenyl, is
di.sclosed in: 10 . Wi, et al., U S Patent No. 3,398,151 patented
Axg. 20, 1968. Wi, et al., Journal of Medicinal Chenmistry, 12/4, 876-881
(1969). O increasing dissimilarity are the conpounds of the follow ng
structure disclosed by Najer, H, et & .. in UK Patent Application 15
7,921, 307, published as G 2,023, 594A on Jan. 3, 1980. 0 These CNS acti
conpourfds are described as being useful in treatnent of anxiety and
depressi on. A piperidyl conpound of the follow ng structure was reporte
Pollard, et al., in.The Journal of Organic Chem stry, 24/6, 764-767 20
(1959); but no utilitpwkdygieage of cugofrthpppove carpousds i =rfot BcPosel v,
are sone 3,3-diarkyl-lglutarinides'as shown in the follow ng structure and

reported by BETRYADLAL) afhichybyFREFTTER GonBY AREr Fifn PEARAr AR e dfi tiactosed
hesociation. 1990, 491,45 O,[ErEl 2. (ANl BET Ll ket bO b

al kyl and [er r]Te

Currently, clinical studies to support a submission to U.S. Food &

5 Drug Administration for the use qE buﬁpirbne in.treéfment of anxiety
neurosis are being conducted.
Another related group'of compounds, including some glutar-
o/ | imides but wherein the B substituent is phenyl or substituted phenyl,
is 'discloé-ed in: -

10 : - Wu, et al., U.S. Patent No. 3,398,151 pacented-Aug. 20, 1968.

Wu, et al., Journal of Medicinal Chemistry, 12/4, 876-881

(1969).
Of increasing dissimilarity are the compounds of the following
structure disclosed by Najer, H., et al., in ﬁK Patent Application

15 No. 7,921,307, published as GB 2,023,594A on Jan. 3, 1980.

- Gro9

These. CNS active compounds are described as being useful in treatment of

anxiety and depression.
A piperidyl compound of:éhé following structure was reported.

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

20 (1959); but no utility was given.
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Phar ntol ogi cal testing of these glutarimdes did not reveal any useful
-.physi ol ogi cal activity of significance. As described in the.references
‘cited hereinabove, buspirone has a biological profile of a clifically -
effecti nxi ol ytic agent. 3 10 However, in certain biological nodels
such asi} pi perone bi ndi ng studi es and aponor phi ne stereotypy inhibition, -
buspiro i ves results indicatiye_of neuroleptic or antipsychotic )
activit nsequently, an object of the instant invention has been to-/

[ series of nore selective CNS-active conpounds; i.e.. conmpounds
neurol eptic 15 activity but which otherw se retai-n buspirone's
novel anxiolytic prépally, tRiatad \bust et elosRiynt A% SPRe $3Hidndkaddkydn i s
concerned with a new series .of CNS-active conmpounds characterized by the

fol | owi ng &btfATINides, a3 Sheu inoFhe E9liqwingcthrucEyse and tepogtad PHe non-t oxic

phar maceut | cal | y acceptabl e aci ddition salts thereof. In the foregoing
fornul a [ebf‘?{‘:&nq‘iﬁ-&iw Mﬁge%mﬂmw LS ELRY orr]

al kyl grou 250 aggll_z.s'ks hydrogen; hydroxyl; 05 hal ogen, or

pseudohalog n,” preférably fluoro, chloro, or trifluoronethyl.

5 where RY 1s C. to C, alkyl and R> is H or C, to ¢, alkyl.

1 4 1
. Pharmcological-testing gf these glut#rimides did not teveallany
-useful physiological activity of significance.
As described in the references cited hereinabove, buspirone
.has a biological profile of a clinically effective anxiolytic agent.

3Hrspiperone.binding

10 However, in certain biological models such as
studies and apomorphine stereotypf inhibition, buspirone gi#es results._
indicative of neuroleptic or antipsychotic activity. Consequently,
an object of the iﬁs:an: invention has been to.discovef a series of Q;J
more selective CNS-active compoundég i.e.. compounds devoid of neuroleptic

15 activity but which otherwise retain buspirone's novel anxiolytic

profile. -

Summary of the Invention

This invention is concerned with a new series of CNS~-active

compounds characterized by the following general structural formula (I)

-0

()

R1 Y
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By a pseudohal ogen is meant any organic radical or noiety that contai
| east one atom.of G, F, Br or | and which has functional propertie
corresponding to a direct hal ogen substituent; an exanple thereof |
trifluoremethyl. 10 " . The instant conpounds differ nos
from buspirone and its related analogs Ln that their spiroalkyl-ene
has bgen replaced by gem nal dialkyl groups. Testing in biological ni
syst ems~have shown the conpounds 15 of the instant invention to |ack
activity, conpared to related spiro-"analogs, in in vitro binding and
behavi oral tests, predictive of antipsyghotic activity, byt.to
ot her wi ser et 3 :B§§BPF5?1“elcspttﬁTF'&fjeé‘cgﬁ'¥1cly a?ﬁ“f??)‘f{ﬂ' |35¥dpragﬂ'rrie°"o?al<'§(§t i on.
Det ai | ed Desgrd.nlkon of .t h [ upl t arysdr.oce - ndi ng .
several net h%{ rg%bditgecnt{es?%ggﬁm (f g\,pm'@aaﬁd % ?rafggeﬁéﬁgﬁ%%g{for

preparati on of; (ceePFBH <, 00 0T Tl Lrou;g?sﬁdnﬁthQ§d ¥nDGyadsphed to

variation in order to pradducethér Conpolnds e ace y this I'nvention

but no%peqlzhbg@&,l ¥rdhseohosadgenid bt fidrabhy FLudfe PRIKRISot R rRENBERedHYE.
same ¢ _ounds I'n sorrewha_t 30 5|fferen_t f ashi on wi Il al so b_e evi dent to one
oK1 £t orBP s o BELBT S5 BIPL8n"bldant® AlED b2'mtBE HHAE contatns

at least one atom of Cl, F, Br or I and which has functional properties

cnnxspmxﬁngtnaadﬁmntlmﬂogaxsﬂstﬁxmmt;qntaempkathmxnfjs
trifluorcmethyl. o '

o 10 "~ The tuscanﬁ compounds differ mosc nocably_from'buspirone
and its related analogs in that :Aeir spiroalkylene mbiéty has been
replaced by geminal dialkyl groups. ° .
Testing in biologicél model systems have shown tﬁe compounds
15 of the instant invention to lack activity, compared to related spiro-
analogs, in in vitro binding and behavioral tests predictive of

antipsychotic activity but to otherwise retain buspirone's unique

20 anxiolytic profile of action.

Detailed Description of the Invention

.A unitéry érocess comprehending #everal method embodiments
25 (A, B and C) may be employed for prepéracion of compounds of Formula I.
| These methods may be adapcéd to variation in order to produce other
compounds embraced by this invention but not specificaily' &isclosed.
Variations of the methods to ptoduc; the same compounds in somewhat
30

different fashion will aléo be evident to one skilled in the art.

Certain éxamﬁles will be given for specific illustractiom.



In this schenme, [err] and Z have the sanme neani ngs as previously assigned

to themin Formula I. The synbol "W can be [err] [err] or [err]-. The .
‘synbol "Y' _ean be [err]; [err] or H The relationship between Wand ¥ is: -
Met hod A B C when Wis:

(1ra) [z [err](11Db) = 5 = Jerr] (llc) then Y is: [err]

X- (CH2) H- (Illc) (lIla) (b (rrrbt ) 'Thﬁ;)
synbol ' fegfers to a suitable displacenment group such as chloride, 410°
bromi dq,’ i g¢i de, sulfate, phosphate, tosylate, or nesylate. Method A O
Method R 1./2. 111b" Method C O The condensatlon process in Method Ais
carried out by refluxing the reac L3 , inert reaction nmedi um such

~as pyridine or xylene. 5 For methods B and C the process is carried out
under reaction conditiong SU|tabIe for the preparatlon of tertiary anlnes
by al kyl ation of gt

W o+ 'Y-\t.-ﬁ Q__,
2 .

iI _ _— . - III

In .:hi# sche'mé., Rl. ‘Rz, and 2 .h.ave. the same me_a_fzingé aé

previously assigned to them in Formula I.  The symbol "W" can be )); \J
N\ N\ . - '
_NH; or }-(CHZJ 4—& The symbol "Y" can be HZN-,(CHZ) ot K-(_CHZ) Pt

5 Cx '3 or H. The"relationsh;{.p between W and Y is:

Method No. | A : B c

 when W is: 0 (I1a) | ma. (1m) XN-(CH,),~X (IIc)

then Y is: HZN-(CHZ) 4 X-(CHZ) ,; or C H (IIIs)
(IlIa) (IIIb) (am'y |

The symbol "X" refers to a suitable displacement group such as chloride, \)

10 brbmide,fiodide, sulfate, phosphate, tosylate, or mesylate.

Method A

dry solvent

ITa IIIa

”°



secondary amines. The reactants are heated in a suitable organic liquid at
tenperatures of about [err] to about [err] in the presence of an acid
Bi*ndi ng agent"Benzene di met hyl f ormam de, ethanol, 10 acetonitrile,
toluene, and n-butyl alcohol are preferred exanples of the organlc |1 gL

but pther |norgan|c and tertiary organic = bases may be enpl oyed
ot-her<akkali and al kyl ene earth netal carbonates, bicarbonates, :
hydri des, and the tertiary amnes. Al three nethods have.been a(d gl y
described by Wi, et al in the cited patents and articles |isted aQove-and
t hese are hengttiod rcor- 5 porated in [err] by reference. As an exanpl e of
a nmethod variation to produce the sane conpounds sonewhat differently, an
N-substituted [4-(1; plper@ nyl) - butyl]glutarinide (VI) can be reacted

w th an appr prlate ine system (VII) to | d av prodixct of Fornul a
|, e.g. O R (W) ~ + PN R q;; ionally, a I
Fornmula | conpound gé&n rgo a furthhéer chemxal Alt on of its Z-group
(e.g. hydrogenol ysis of beWgyl oxy to hydroxy) to yleldpa di fferent Fornmula

| product. The intermediate dialkyl glutaric acid anhydrides or im des

1Ib ' IIIb
| o _ N . |
U 2. 1Ib + : @\ N O —_— 1
IIIb'
Method C
0 | - _
RY X N X |
: + HI(-_-\! @ ———p I
r? N/ |
o
IIe . IIle

The condensation process in Me:hod.A is carried out by refluking the
reae:ants in a-dry, inert reeetidn medium such as'p?ridine or xXylene.

5 For methods B and C the process is carried out under reaction conditions

) suitable for the preparation‘;f tertiary amines by alkylation of

secondary amines. ' The reactants are heated in a suitable organic
liquid at temperatures of about 60°C to aboet 150°C in the presence -
of an acid binding agent. Benzene, dimethylformamide, ethanol,

10 acetonitrile, tolueme, and n-butyl alcohol ere preferree examples of

the organic liquid reaction media. The preferred acid binding agent

is ‘potassium carbonate, but other iﬁorganie'and tertiary organic



of Formula Il are commercially available, found in the ch em cal 15
literature, or described herein. The general synthesis of these cenpounds
“is il ated in Schene 1. ~-8- Schene | 1 R In the above schene, ‘[err] =

£\t he sane as defined herei nabove. The general synthesis is carried
out fby &tifrring a chilled mxturg of |.equivalent of the ketone with 2 -~
ifval ent/s of 5 et hyl cyanoacetate in an inert organic solvent contaiw¥ng
jo| ved/gaseous ammoni a. After stirring the chilled reaction m xture for
48 /hours, the 2,4-dicyanoglutarimde product (V) is obtained and is
ed in strong m neral, acid to the dicarboxylic acid product gi\o.
oA i orPafes Y c e iePioRdd Lacieding oghet [pdkath AR 2fkylene cagnth ey '
anhydride (I which jin turn can b verteqd to the dialkylglutar|mde
(1D byt bbuafass (HeArRERESRs RycPElEiags AR e ROHideT ARiegR ALbns
-9 The N-s0eL i ddthGes Habl el faqbhdatl bdadriadlh by AD! engl! sRYedd o2ti N
cited patentS'and arcicleé listed above and these are heareby incdt-_ '
5 porated in enlirety by reference.
As an example of a method variation to produce the same
compounds somewhat differently, an N-substituted [4-(1l-piperazinyl)-
. butyl]glucariyide (V1) dan be reacted with an approﬁriate_pyrimidine f

system (ﬁII) to yield a product of Formula i, e.g.

RZGWC/\H * #{@72_) )

(V1) R - (VII)
10 Addi?ioﬂally, a Formula.I.compound can dndgtgo a further chemical
alteration of its Z-group (e.g. hydtogenoljsis of benzyloxy to hydroxy)
to yield a different Formula I product. ‘

" The intermediate dialkyl glutaric acid anhydrides or imides
of Formula II are commercially available, found in the chémical
15 ' literature, or descriﬁed herein. The genetal:syn:hesis of these
o . -, ) ) .
compounds is illustrated in Scheme 1.
.Pv‘ S s —— N e :-a.'-:rs!:'-;:v:--;%?"é'.ﬁai: ot I oL P o M APt s Bl 0 L i E e m‘l"h-—- e S




1

(I'l'b) with an appropriate 1, 4-disubstituted butane, e.g. 1, 4-dibrono-

but ane. .The. pi perazine internediates(l11) are described in the 05
&forenentloned Wi, et al patents and certain references cited there- in.
Although t hese procedures are applicable to the preparation of other

pi perazi ne internedi ates not specifically disclosed therein but whichxare
required as internedi atesfor the pregent I nvention, a representati
synt iés-s of Illc is given as a working exanple for 10 further
exenplification. Internediates Illa and I11b are readily obtai
I1lc using the standard net hods shown by Wi, et al. Mddel Synth
(I'llc) 15 NaOH 20 25.1) Ra N Ischeme 10- Thi s synthetic schene
begins with a comercially available Z-substTtuted uracil and procgeds by
known reactions to the desired piperazine internmediate. Al though tthe r e

vi a carbet hoxypi perazine is nmore involved, the higher yield of Illc t hgut
by- products nmakes 5 It preferred. Ac,0 r2
' CN. 0
1 N, al |2 TG COI{////a
RNo (11a)
f’ C 0. E: —-—% : — 2/
. | . g2 CO,H
CN
L w (V) |
N - | o | O
\:
gl 7’
X
0
. (11Ib)
R; 0
2 Y
R o
; (IIc)
o/ _ _
In the above scheme, R;, Rz and X are the same as defined

heréiﬁabcve. The general synthesis is carried out.by stirring a
- chilled mixture of l.equiyaleﬁt of tﬁe ketone with 2 equivalents of
5 echylcyanoacetate in an inert o;ganic'solvent containing diséolved
g;seous 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 dicarboxylic acid product (IVj.
Dehydration with ace:ic'anhydfide yields the gialkyiglutarie acid
10 anhydride (IIa) which in turn caa bé converted to the dialkylglutarimide

(IIb) by treating with ammonium hydroxide under dehydrating conditions.



The formula (1) conpounds are useful psychotropic agents which exhibit
sel ective anxiolytic action. In particular, these inproved conpounds appear
< ah advantage over buspirone and its close anal ogs in that .- »
sychptjc or neuroleptic action, with 10 its potential adverse side
ef f dctd’, s pppears markedly reduced or absent. This realizes one objective of
i invention, i.e., to increase selectivity for this class of -~
agents. Various in vivo and in vitro animal tests confirmthat
formula (1) conpounds exhibit I9tfle antipsychotic activity, they
ot herwise 15 retain the novel anxioselective profile exhibited by buspirone
and its close apal ggs.. | n_general , antipsychofic agents are believed to act
vi a postsynapti ghedggﬁlmsﬁét‘%@geﬁ"&?"eﬁﬁ%g@ryﬁcg mS ﬁeT‘ﬁng‘?ﬁ’éiah‘.‘e‘lAﬁYi?}'§§'é’rP@ti c
drugs have var y(Hip)deiphcas approprdeteflf, dedisubstiichtat dugenrerald.yl 20-dibromo-
extensi ons of tfgpbarmacol ogical effects particular to that class of
drugs. Sone specific exanple's, of side effects possessed by antipsychotic -
drugs as a class are: sedati8nPir€Xzigsyintermediares(JIidfre(dregribadoinitdn
dystoni a, absat hafdiremedidbkédiwanigtmal ]Epalltldﬁcseadq/sdei:ﬂﬁs:i fferedtds0BDEEIC cnalrevouz
- system effects. .25 Th | | owi_ng screening tests were utili.ze
y ag the basis to et eHHiraesh fhess, ?%‘fe%f’ e S&T SoF; 'i'/cea%}.]i? gﬁ"l Igée EFSPHEL R ant
compounds. Thesethezspiperazine| intermediates not specifically disclosed therein

' but which are required as intermediates for the present invention, a

representhtive synthesis of IIIc is given as a working example for
10 further exemplification. " Intermediates IIIa and IIIb are readily u
obtainable from IIIc using the staﬁdard methods shown by Wu, et al.
Model Synthesis of (IIlc)

O~

15
) : S SCH,
HN- P S ' CH,I N
7z _4 10 "“j}_z 3
%H _ ()\H -NaOH J\H
26 o | _
POCL, .
A
25 - S ' ' : \4
- B | | ScH,
o g | IR . _
. N SN ) . .
cl
_ (1ILc)
30
o .
o cn.o-t4f u
B o . o ) 2 .
)
1) Ra Ni . "q(—-\N \ Z .
: . C.H.OC ' . &
2) 102 KOH 25 \_/ QQ/ -
35 o : : - SCH,

R : AT :
R T R L FREEPC NI o S R SV . L. .
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- 11 - 1. Conditioned avoi dance response in fasted rats treated orally.
These data were obtained by the nethods described in the Wi, et al. patents
and publi-cations described hereinabove. 05 2. Dopam ng~ X

receptor binding assay reflecting anti-- psychotic activity (Burt,

and Synder, Ml ecul ar Phar nmacol ogy,_i%'oBO_p (1976); Burt, Crease # der ,
Sci_en@_g-, 196: 326 (1977); Crease, Burt, "and Synder, Science, 192: XJ76) .
10 - ~ 3. Aponor phi ne stereotype behavior test in non- ed rats
whi ch determines the ability of centrally active conpounds to bl ock

aponor phi ne i nduced stereotype behavi or. This preclinical test is an
i ndi cation of bl ockad&hds sysshetignsgheme brginsiwish % commercially available .
receptors and: potential antipsychotic efficacy (Janssen, et al.,
Ar znei i t t el - EopuRsfituced. wieril 13ngspiocettv WolRRsinERAcSons do prhes dpgired
SRR R DRATRRENL W T TR A AT A
2nd 5 ae desdP BER SEELEe baf dushis HAlESr R Pt ket fBhent
~of phar macg)l og_Lc ef@fﬂd‘fi ty. According to the pharnmacol ogical profile
establ i shed by the arorenentioned tests, these conpounds of Formula (I)
have promi sing The formula (I) compounds are useful psychotropic agents
which exhibit selective anxiolftic action. Im pargicular, these
N\ improved compounds appear to offer an advantage over buspirone and
. its close analogs'in that antipsychotic or neuroleptic action, with
10 ~ its potential adverse side effects, appears markedly reduced or
~absent. This realizes one.objective of the instant invention, i.e.,
to inérease:seiectiyitﬁ for this clasé_of an#ioly:ic.agen:s. Various
in vivo and in vitro animal tests coﬁfim that while the formula (I)
compounds exhibit litctle ancipsycho:ic activity, they otherwise
15 retain the novel anxioselecéive profile exhibited by buspirone and
its close analogs.
| In general, antipsychotic agents are believed to act via
postsyn#pcic dopamine reéepcor aﬁtagonismnin the brain. Antipsychotic
drugs have varying degfees‘of side effects which are generally
20 extensions of the pharﬁacological effects particular to ch;: class of
drugs. Some specific examples oé_side effects_pésseSsed by éntipsfchocic
dr&gs as.a class are: sedatipn, éxtiapyramidal reactions (acuté
torsion dystonia, akathisig;'fﬁfkinsoni§;:7Eardive dyskinesias),
autonomic ﬁ;rvous system effects. _
25 . The following screening test§ were utilized as the basis to
determine the anxio;ytic seleétive profile of the instant compounds.

These tests comprise:



ntial as selective anxiolytic agents. Thus, the cnpounds of the
izﬁstag?t?nt/ention can be used for aneliorating an anxi ety state in.a mtam"ral

in need g such treat ment. by . systenic administration. of
' an effective dose of about- 0.01 to 40 ng/kg body wei ght of a

pnpound or a pharmaceutically 30 acceptabl e acid addition

salt t 12 The . termsystem c-admi nd+ stration as used herein rg,eus,
to oral t/al , and parenteral (i.e., intranmuscular, intravenous, .
subcut angou routes. ‘Cenerally, it WI Il be found that when a corrp]?un 3
the presént’inventionis affRditionedeavajdande, resyringh @ fastedt herspref erre

o et fect e aleml | of ot aaRaLI, A0Rse drdacfld pRdBeBiGTCE 10
sane effect as a snmaller
~good clinical practice, i t*Elh %‘édg ‘¥ r&fdaa?n'i’n‘ies‘l"br_ﬁh&i -i Petteans conpounds

at a concentration |evel tans publﬂcaprmdu&aceiﬁarhéy}ﬁfnaﬂéﬁi&' %éfaggfﬁi; y,
the The  ad8 09 eona2?n) hﬁéﬂlﬁiﬂﬁ Rcdiftod iy a?ﬁ&:é’%ﬁ%‘&?‘“%éﬂﬁbm tions
the instant conpounds are genera $ I ven . as aoteormol & 01 or
conprised of an effective %ﬁ?ﬁf’%ﬁftd?% lawgnd@uot.zfrm;nm e

a pharnmaceutically accept adleceXardpididiatd Sajal. g i oh
phar maceutical | y accept abl%eggé ri gr%%er’%%ﬁen@c%%t I?»%G (lggnmtioﬁ tions
provide from about 1 to.50

' ' L Crease, Burt, and Synder, Science, 192:481 (1976).

10 3. :Apomorph;ne stereotype behavior test in non-fasted

.rats ﬁhich determines the ability of centrally - i;}
activé compounds-to block aﬁomorphine induced
‘stereotype behavior. This preclinical test is an
indication of blockade of post syﬁaptic dopamine
15 : _ receptors and potential aﬁtipsychctic efficacy
| 'f(Jénséen, EE_EL.,'Arznéimit;e14Forsch., 17:841 (1966)).
The compounds of . the present invention show good activity in test 1
" above and this is indicatiﬁe of anxiolytic and/or antipsychotic action
without pronounced sedative effects. The 1nstant compounds exhibit
20 very low levels of act1v1ty in tests 2 and 3, as descrlbed above,
-indicating a decreased anczpsychotlc component of pharmacologlcal
activity. o
According to the pharmacological profile established by
the aforementioned tests, these compounds of Formula (I) have promising \v)
25 . potential as selective anxiolytic agents.. Thus, the compounds of the

'mstant :anentlon can be . used for amelmrat:.ng an anx:.ety
state in a mammal in need of such treatment by

systemic
administration to said mammal of an effeptlve dose of about 0.0l to
40 mg/kg body weight .of a formula (I) compound or a pharmaceutically

30 acceptable acid addition salt thereof.
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active ingredient per unit dose are preferred and are conventionally
prepared as tablets, |ozenges, capsules, powders, aqueous or oily

‘suspensi ons, syrups, elixirs and aqueous solutions. Preferred oral

conpositions are in the formof tablets or 20 capsules and nmay con
conventional excipients such as binding agents (e.g. syrup, acacia,
gel at{_n> sorbitol, tragecanth, or pdlywvinyl pyrrolidone), fillers
| act ose, sugar, maize-starch, calcium phosphate, sorbitol or glycil|n
| ubricants (e.g. magnesium stearate, talc, polyethyleneglycol or s\lic
di sintegrants (e.g. starch), .and 25 wetting agents (e.g. sodium | auryl

sul fate). Sol utions %esg@maﬁ &m@fada.ifﬁc@fukﬁm( hd JsREPKUHadn Weflrs to
conventi onal pharmaceuti cal icles are enployed for parenteral

conposi ti ons gysl), @GcEdl,AGnE QuBertekal i(@0e., intrakdscular)! iddtaveneuB)Usnd
injection or an oily suspension for intranmuscul ar injection. Such

conposi tions Bavéurtgnédus)desidesd deaerdlly, Steabill by foutdacieyet abed iaty for
parenteral use are obtained by dissolving fromO0.1%to 10% by wei ght of the
acti ve conpouedmpaoundadfrtherpresewtiiclentionsiss adwigdsterqdobydiilsh i whizhi phati.c
al cohol such as glycerine, propyl eneglycol, and polyethyl enegl ycols or-

m-xt ures ther daf tueTprefarredtdourenaglyzasrsquantits ofothen antine pgenst is
non-volatile, normally liquid, polyethyleneglycols which are soluble in

bot h wat er and’e&\ﬂg“@dl o IPF-‘QGH% tg?ué%l%fﬁe#a\?é fomadlem quartight giverom about

200 to
‘parenterally. In accordance with good clinical practice, it is

—

preferred to administer the instant compounds at a concentration
levél that will produce effective anxiolytic effects wiﬁhout causing‘
10  any harmful or untoward side effects. |
.Therapedcically, the instan:.campounda are generally given
as pharmaceutical compositions cémprised;of an effectivé anxiolytic amount
of a compound bf-FOtmula (I)_or.a pharmacéucically éccepcable acid
addition salt thereof and a pharm&ceﬁtically acceptable carrief;
15  Pharmaceutical compositions which provide from about 1 to 500 mg of the
active ingredient'pef unit dose are preferred and are conventionally
Kv/ ' prepared as tablets, lozénges,'c;psules, powders, aqueous or oily
| suspensions, syrups, elixirs and aqueous solutions.
Preferred oral cbmpdsitions are in the form of tablets or
20 capsules and may contain con@ensiodallexcipiént{”such as binding |
agents (e.g; syrup, Acacia,‘;elatin, sorbitol, tragecanth, or polyvinyl
pyrrolidone), fillers (e.g. lacéose, sugar, maize-starch, calciumJ
phosphate, sorbitol cr'glycinéf,_lubricancé (e.g. ﬁagnesium stearate,
tale, polyethyieneglycol or silica), diéintégtaﬁts (e.g. starch), and
25 wetting agents (e.g. sodium lauryl éﬁlfate). Solutions or suspension
of a'Forﬁnla (I)'comﬁound'with conventional phafﬁaceuticél vehicles

are employed for parenceraI‘Sompositions such as an aqueous solution



10 1500. Descri ption of Specific Enmbodi ments The conpounds which
constitute this invention and their nethods of preparation will appear

ose of illustration 15- W&ly and are not to be construed as
the invention |n_sphere or scope. All tenperatures are understood
¥ [err] when not specified. Synthesis of. Internediates A

nor e

‘aonla consideration of the follow ng exanpl es which are glven for
U

a_,i
pdi ates of Fornmula Il 20 o EXAMPLE 1
3 Met hyl - 3-n-propyl glutaric Acid Anhydride (IIa) (a)
2, 4-di cyano- 3-net hyl -3-n-propyl glutarimde (V).- - A mxture of 107.8 g

(1.25 nol espr olatzayrneugnbtiect dgpog ap ehly 9#§P@§ji°ﬂff°é't ﬁl}qraeymet ate and

650 nL of anhydrous ethanol containing 25 proxi mat el y q of . di ssol ved .
anmoni a gadnRecionp; r Sugh f‘iﬂ“‘"ﬂ%"%f’“ﬁﬂ“‘l"é“%éﬁhﬁ %&ﬁi’d é’(laf%‘ﬁ?v] ses

duct 1 (] d haot t
Rerdifi eg'a%ft?ﬁa%ﬁgbﬁ%a b, Ahde et uae b pbeaingh Sor LS tas Tpra o 2

recrystaH

C¥r ude

and

125 1 S0 ] S 5 LRhRCe B Aed b R RS L R 0P

- ofs
Ty
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consis;ing,of a polyhygticﬁalipha;ic ;lcoholzsqch as glycerine,
propyleneglyco;, ;pd polyethy1eneg1y9o1s orbmix;ures thereof. The
polye:hyleneglygols_cqnsist of a mixtu;g of noqrvolacilg, normally
liquid, polyethqupgglyéolﬁ which_;re solubLe 1n_boch.watér_and
drganic liquids and which have molecular weights from about 200 to
1500. ' |

'"ﬁescriptioﬁ of Specific Embodiments

~ The compounds whigh conscitute.this invention and their
me:hod§ of prgparation_wiil appear mbre_fully from a consideration of
;hg folldwing,exaﬁples which are given for the purpose of illustration
only aﬁﬁ_are not to be construed as limiting the invention in sphere

or scope. All temperatures are uudersiood to be in °C when not

gpecified.

Synthesis of:Intermedigtes
- A. Intermediates of_Fo:mula II
.

EXAMPLE 1

3-Methyl—3-nrpropzlg}utaric Acid Anhydride (IIa)

(@) 2,4edicyano-3-methyl-3ﬁ579ropy1glutarimide .- a
mixture of_107.8'g.(1,25 moles) of Zépentanpne,'ZBZ.S g (2.5 moles)
of ethyl cyamoacetate and 650 ul of anhydrOQs_e:hapql_containiﬁg

approx;mace;y:454g ofidissolved ammonia gas was stirred for 48 hr

- . while being kept at Ofcf The cru@é product was removed by filtration,

-, ) L]

€



¢
(b) 3-Methyl-3-n-propylglutaric Acid (I1V).- The glutarimde
(V); (225 g, 1.02. noles) was added in portions to 480 nL conc. H2804 The
eesul t'i ng orange solution was stirred for 12 hr and then diluted
sl ow addition of 420 nL H'0. Carbon dioxi de evol uti on began i me
‘Fol  owi ng conpl etion of the additign of water, the 10 m xture
gra@/&l |y heated, to m nim ze excéssive foam ng, up to refl ux.
evol ution ceased after 5 hr of reflux and the reaction m xture di | uted
with 1 L water, saturated with NaCl, and extracted three tinmes with 600 nL
portions of ether The et her extracts were dried [err], filtered and
concentrat ed de@idsd198d di!ﬁahodl%k:@ﬁ\/aﬁkri&idiﬁed WhirC Ros0)! 'Hdl fﬂe@dléi%ggiﬂ/e 88 g
of the crude diacid product, nelting point [err]. A 70 g (0.37 nole) '
portion of thirectsitdeis WEad vbibeisdl{d Vhivmsadi fo0hbar by NE{itPadonoko acet i c
~anhydride and gently refluxed for a period of 4 hr. The solution was
concentr at ed givea2ldai’ kg Aj8DZWoifchatdial whscll spod lredrisralilizachda Xrgm( 84. 5%

of colorless syrup, boiling point Il at 0.1 mm Upon standing, the
anhydri de (I |ethagelsshad |a melring. peinwidft @042054C. EXAVPLE 2
3-Methyl -3-n-propylglutarimde (I1b) 25 - A 10 g (0.06 nole)

quantity &f the anhydﬂhé‘ﬁ?'éﬁ!&r%ﬂrpwn!)h#pﬁas&& Avdd €Bded iThesshutarimide ons
to 120 .nL conc.. NHAOH After “the addition was conpleted, the mi xture was
heated to a g@’ﬁbl €225c8} |he 02 moles) was added in portions to 480 mL conc. H,S0,.

The resulting orange solution was stirred for 12 hr and then diluted

~ by the slow addition of 420 mL H,0. Carbon dioxide evolution began
immediately. Following completion of the addit:ion of water, the
10 mixture was greduallz heated, to minimize excessive foaming , .up to
reflux. Gas evolution ceased after 5 bhr of reflux and the reaction
"mikture was diluted with 1 L water, saturated with NaCi, and ex:'rac:ed_
three times with 600 mL portioms .of ether. The ether extracts were
dried (Nazso 4), filtered and concentrated to a residual yellow syrup
15 which solidified to give 88 g of the crude dfacid product,.melting
point 90-92°C. | | |
\J ' A 70 g (0.37 mole) pottion of this orucie glutaric acid (IV)
| was d:l.s'.solved' in 110 oL of acetic anhydride and gently refluxed for a
' period oE 4 hr. The solution was 'concen:ra’t:ed to .a dark oil which
20 was dis:illed to give 53.2 g (84 sz) of colorless syrup, boiling
" point 111' ‘at 0.1 mm. Upon s:anding, the anhydride (11a) crystall:.zed
to a whice-solid.
. EXAMPLE 2

3—Meth}1—3—n-proby]ilutarimidé (IIb)

25 A 10 g (0.06 mole) quantity of the anhydride orepafed in

Exémole 1 was added in small portions to 120 mlL conec. NH OH. After

4
the addition was completed, the mixture w;_s_heaf:ed to a g_eni:ie reflux



tirred for 4 hr. Upon cooling the reaction m xture, a yellow oil
preci_‘ed which solidified to a glass. Crystallization of the gl ass
from/fsopfopyl al cohol gave 8 g (80% of crude product, mp. [err]

(it e mp. [err], C: NS Bepicaand CO WIson, 5 J. Am Pharm
Assod. , Y39, page 451-454 (1950))~ . EXAWPLE 3

N-(4- butyl) 3-net hyl - 3-n-propyl gl utari m de (IIc) A mixture of the)l@
product”prepared in Exanple 2 (25 g; 0.15 nole), 1,4-dibronobutane (33.5

0.15 nole), and [err] (40.6 g; 10 0.29 nole) was stirred for a period of

16 hrs in 250 nL refl uxi ngl acetonitrile. The inorganic solid was renoved
by filtratiand afkrredefon ftheat e mcewesns%ttemienawwrem ¥AL1RYs

dlstiled g 0lve 42,5 0 (950 ol L1 gh gsgs'.9Wc9y's'mmpm%§5ofl%ﬁe .
EX'[A Ié\l/P I(_ 5 ?’yrlﬁlg??ﬂ%g? %%PMQ&F?@E Iﬁ%%%o%pétsgﬁf ot pﬁ"J'ﬁ"!ﬁ Pfe) was

di ssol ved |ioluPac (RARLAM. @l £ONGL.11¢S0PERX\BL a0 o, Aagensi on

of Raney nhi c rous ef hanal' Wwas’a and e resu |ng
reactior m xtyre h r X4 41954V e (120 g) was slowy
. added drlgopvg( ta; #iné K. (39 EgatgHe %’eg?:u@%%’t)ﬂe spent catal yst was
renoved by f||trat|on and the f||tratmﬁgcg)ncentrated in’'vacuo to a
yeIIow0|IV\hlchwasdlstllledtoyleld :

N-(4-Bramobucy1)-3-mechy1-3-nrprcpylg;utarim1de (11c)

A mixture of the IIb product prepared in Example 2 (25 g3
0.15 mo;e), l,d-dibromobgtane?(33.5 g: 0.15 mole), and cho3 (40.6 g;
10_' 0.29 mole) was stirred for a period of 16 hrs in 250 al ref;ﬁxing
| acetoni:;ile. 'The'inotgaqiclsolid wﬁs_removed bi fil:ra;ibn and the
filtrate -waszconcentrated to an oil which was distilled to g;vé 42.5 g

(95%) of a light yellow oil, b.p. 165-190° at 0.09 mm.

B. Intermedia:es of Formula IIl
15 : " EXAMPLE &

1-(A-Aminobu:yl)-&-(Z-erimidyl)piperazine (IIIa)

4-{4-(Z-Pyrimidinyl)-lrpiperazinyl]butyronit:ile (115.7 g;
0.5 mole) was dissolved in 1.5L isopropyl alcohol. Approxima:ely
50 mL of a suspengion:of Raney nickel in anhyd:ous.e:hanql vas added
20  and the rgsul:ing reaction mik;u;e was heated :o.ref;ux and hydrazine
(150 g) was slowly added dropwise. 6n completion of the reaction,
,che'spent catalyst was removedlpy'filtratiqn and the filtrate was

qoncentraced_ig_vacuo_:g a yellow oil_which was distilled to yield

80.1 g (60%) of product, boiling point 135-145°C at 0.10 mn. (The

25 nitriie used in thié reaction is described in Wu, et al., Journal of

Medicinal Chemistry, 15, page 477-479 (1972).)



'y
80.1 g (609 of product, boiling point [err] at 0.10 nm (The 25 nitrile
used.in thi's reaction is described in Wi, et al., Journal of N@dlClnaI
‘éhenlstry, 15, page 477-479 (1972).) * - 16 E
© .8-(2-Pyrimdinyl)-8-aza-5-azoni aspi ro[ 4. 5] decane Bromide (I11b
of 1-(2-pyrimdinyl)piperazine (SE 8 g; 0.2 nole), 1,4-dibronob
g; O nole) and finely powdered %dlun1carbonate 5 (21.2 g,
400 nmL isopropanol was stirred and refluxed for a 16 hr period.
reaction mxture was filtered and the filtrate, on standing at room
tenperature, provided 50.3 g (84%yield) of product. Crystallization of
this material fromisopropanol .affor dEXMBUEySi cal |y pure product, mp.
[err] (corr.).- 10 . Anal Cal cd. for [err]: C 48 17, H _6.40;
N,. 18.72; Br, 3u(ZrByrimidiayl)-8-aga-5oe spiza(4.3lde o 1Zh’) The

TPy can be- synt HRSHEBEF SE o dPREy S RN ENATITR 58%”%';2 e adten:
u. S. Patentgg?;d 717, 634 o oII

. 5 .J '
Cheri stry, ypongintane (10 %-135% o) i, 59817 R o Tl Cafoonace
di gyl ) pi-
}lrc;;nbe![ ﬁgxg/ I p?@f Egrﬂ%iﬁi )nt égﬁ f“}tﬁ'i i(.)s_ogg%glafnlor]ﬁ v(:]alsn >:ﬂ:%tred and refluxed for

a 16 hr period. The hot reaction mixture was filtered and the

filtrate, on standing at room temperature, provided 50.3 g (84Z
k*; yield) of product. Crystallization of this material from isopropanol
affords analytigaily pure pfoduct, m.p. 261.5-2642.5°C (corr.).
10 Anal. .Caled. for C),H oN,Br: C, 48.17; H, 6.40; N, 18.72;
Br, 26.71. Found: C, 48.39; H, 6.53.,N, 18.64; Br, 26.60.

" The open. chain intermediate, 1-(4~-bromobutyl)=4~(2-pyrimi-
_dinyljpiperézine (IIIb), can be synthesized according to methods .
described by Wu, et al, U.S. Patent No. 3,717,634 or Pollard, et al.,

15 Journal of Organic Chemistry, Vol. 24, page 764-7 (1959).
EXAMPLE 6

\/ 1-(5-Fluoro-2-pyrimidinyl)piperazine (IIIc)

.(a) 1-Carbethoxy-4~-(5-fluoro~4-methylthio~2-pyrimidinyl)
piperaziue. A miituteléf 2-ch16ro-5-£1uoro—4;mechylthio-z-pyrimidine
20 (5.5 g; 0.03 mole), N—carbethoxypiperazine (4.9 g; 0.03 mole),
| K,C05 (12.7 g5 0.09 mole of ﬁinely divided material); KI (approximately
0. 1 g) and 150 mL of acetonitrile was refluxed for 18-20 hr. The reaction
was filteted while hot and the filtrate was concentrated to a residue
which was crystallized in ethanol to yield 6.7 g (72, SZ) of produc:,
25 m.p. 110-112‘0.
(b) S-Fluoro-z-(4-carbe:hoxy—1-pipera£1ny1)pyfimidine.-
A mixture of 5.24% g (0.017 moie) of :he_éroduct prepared-abové'in (a)

and a teaspoon full of wet Raney nickel in 100 mL ethanol was



pi perazine.- A mxture of 2-chloro-5-fluoro- 4 met hyl t hi o- 2- pyri m di ne 20
(5.5.9; 0.03 nole); N carbethoxypiperazine (4 9 g, 0.03 nole);, K2C03 (12.7
‘g; 0.09, of finely divided material); ‘(approximately 0.1 g) and" 150

"L of itrile was refluxed for 18-20 hr The reaction was filtered

whil e the filtrate was coRgentrated to a residue which was L
crystal in ethanol to yield 6.7 g (72.5% of product, 25 mp. [err]
(b) 5- ofo- 2- (4- car bet hoxy- 1| - pi perazi nyl )pyrimdine.- A mxture of 5.24
g (0.01 e) of the product prepared above in (a) and a teaspoon full of

wet Raney nickel in 100 nlL ethanol was 4 -17- refluxed for at least 12 °
hr. The ni ckeglflexadaifgrtatpdeasteid\hed bihef piekedt cafplynt wagerenoved he was

recrystallized fromethanol to give a 62%yield of material, mp. [err]. A

3.1 g (0.01%i}sFayiogorad she oﬁfﬂ‘FFé“céﬁ'f)é&eﬁﬁ&%Fﬁﬂ-b%ﬁeéz FrRm sthanql é? ridfrat e

prepared i n bove, was dissol ve 0% et hanolic KOH solution (5 g
KOR in 50 n1_ vdehdhah St eRiftt + BeP- sgpéj'& 2n 'Was refI uxed for 6-8 hr.

Filtrati-on renoved -t he, sol i ch,h | ux and
filtrate was concent P‘a?zjd g"!&?e@a ep'" °tfe§ g Vﬂ&' “ien 100 m
?T | ,E :{ (rall Sandi V%%ﬁ%tfein%té} ﬁeed’ inTa:g L?J : ésl'% F.‘sgbq.vewafn _(ar i@f’ ‘eL:EHJl’ic

KOH solution (5 g KOH in 50 mL 95% ethanol) and .the solution was refluxed

for 6-8 hr., Filtration removed the solid which hadfformgd during

reflux and the filtrate was conceritrated to a residue. The residue

was caEen-up in 100 ml of Etzo.and washed with Qater. Ihe'EtZO-laier

10 was dried (MgsoO,), filtered, and concentrated to 1.9 g of residual
light oil. - The oil was treated with ethanolic HCl to yield 1.6 g
(61.5%) of the hydrochloride salt of l-(S5-fluoro-2-pyrimidinyl)-

piperazine, m.p. 250-252°C (dec.).

Synthesis of Products (I)

15 . ‘Method A
EXAMPLE 7

. &,4-Dimethyl-l=-{4=~[4~(2~pyrimidinyl)~-1l-piperazinyl]~
bucyl]-Z,6-piperazinedione Hydrochloride

| A solution of 3, 3—dimethylglutaric ‘anhydride (17.1 g; 0.12
20 mole) and. 1-(a-aninobu:yl)-4-(z-pyrimidiny1)pipe:azine (28.2 g; 0.12
mole) in 200 nl xylene was rqfluked Eor 20 hr colleeting wvater of
rgactxon_by means of a Dean SCark.crap. The :eaction mixture was
filtered while warm (approximately 80‘¢) and thé filtréte was concen-
::4:5&_;5”35525 to givé 47.2 g of residue. Dis:illation of the
25 residue yielded 31.8 g of base, b.p. 210-230°C/0. oL mm. The distilled
produc: could ei:her be crystallized from aceconittile to give solid
base, melting approximacely 97-99°c or could be treated with ethanolic

. HC1 to give the hydrochlarlde salt, m.p. 203-205'6.

*



=

light oil. The oil was treated with ethanolic HOJ to yield. 1.6 g (61.5%
of the hydrochlori-de salt of 1-(5-fluoro-2-pyrimndinyl)- piperazine, mp.
[®rr]-"(dec.). Synthesis of Products (1) 15 _ Met hod A EXANPL
4,4-Dimet hyl - 1-[4-[4-(2-pyrimdinyl)-I-piperazinyl]-
butyl] 2, 6-.pi perazi nedi one Hydrochl d8i de A solution of 3, 3- dlnethylg
anhydplde (17.1 g; 0.12 20 nole) and :
1- (4- am nobutyl)-4-(2-pyrimdinyl)piperazine (28.2 g; 0.12 nole) in
xyl ene was refluxed -for 20 hr collecting water of reaction by neans of a
Dean Stark trap. The reaction mxture was filtered while warm

(approxi mately [err])anand tdaged) lebeat xggsccngnmra ¢y 3vesh;i p, vAGHY to give
47. 2 9 of residue. Dstillation of tfe re5|due.y|elded 31.8 g of
base, b.p. [®;r}7.68m Fobhd: dicst3A.52¢d Hyr ddgt g Arl.688.,i t her be crystallized
fromacetonitrile to give solid base, nelting approximately [err] or could
be treated with ethan®i &Dm&dgb glm Khes)hy UrGL 1§k omdi;d@. Sal(B,sIm p. [err].

- 18 - Anal. Calcd. for I ~ 57.64; H 7.64; N, 17.69. Found: C,
57.59; H, 7.4899N4,a)y; 5855 loresé? @) bd 11303H23)$)6.75. Gnc(iar@&zlz. 56

f4,5)i S 8.45 (2,d [4.6Hz]); 11.70 (1,bs).

IR (KBr): 1120, 1360, 1450, 1555, 1587, 1670, 1720, 2450,
and 2960 cm.l.
- In this and the other examples which follow, melting po;nts,
unless specifigd otherwise, are uncorrected. Thé nuclear magnetic
.10 resonance (NMR)'spectrai characteristics refer to chemical shifts ( )
expressed as paits per million (ppm) versus tetramethylsilane (Tﬁs)
as reference standard. The relative area reported for the various
shifts in the H MMR spectral data corresponds to_tﬁg number of
hydrogen atoms of a particular functional type in the molecule. The
15 _ nature of the shifts as to multiplicity is reported as broad singlet (bs),
singlet (s), mul:iplet (m), doublet (d), eriplet (t), quartec (q), or
Y doublet of doublets (dd). Coupling intervals in Hz resulting from
'peﬁk splitting by adjacent protons are giyen in brackets. Abbreviations
employea are DMSO-d6 (deuterédimgthilsulfoxide), CDCI3 (deﬁterochlorofoim),
20 and are otherwise conveational. Tﬁe infrareq (@B) spectral descriptiqns
include only absorption wave'numbers (cmfl) having functional group
identification value. The IR detéféinacions were employed using

potassium bromide (KBr) as diluent. The elemental analyses are

reported as percent by weight.




m;
~eHz] ) ;

Ny, pRiints,

3.55 (6,n); 4.67 (2,bd [13.3Hz]); 6.75 (1,t [4.6Hz]); 5 8.45
11.70 (Ibs). IR (KBr): 1120, 1360, 1450, 1555, 1587, 1670,
and 2960 [err]. In this and the other exanples which follow, -
unl ess specified otherw se, are uncorrected. The nucl ear

~ resonance (NMR) speetrl® eharacteristics refer to chenical -
expressed as parts per mllion (ppn) versus tetranethylsil aneyy

reference standard. The relative area reported for the various
shifts in the H NWR spectral
atonms of a particular functional
shifts as to nulti pkt
-multiplet (M,
doubl ets (dd). Coupling intervals in. FHAYPLE
adj acent protons are giyen,
(deut er odi et hyl sul 'foil'd'. -

data corresponds ‘to the nunber of hydrogen
type in the nolecule. The 15 nature of the
Bis reported as broad singlet (bs), singlet (s),
doublet (d), triplet (t guartet (q), or doubl et of

ting frompeak splitting by

bracket s. br avi- at oyed are [err] |
4o 'ﬁ_t)z' E%‘E@ OFOT i ?“’igpk'én%eare ot herwi se

?

conventional . The HAf '-.-3 LS Pee Hydre nly
b (i | < i . ; Pt | ue.
__?_hzolr% :]sgtne\rl\%yﬁatnfg%gﬁv\er SE;JWpf P%‘E‘@%;ﬁ%“%ﬁ‘{ g&%%ldgr??ﬁsg £ (ngﬁ'u%geY? e

-diluent. The @LGrpRliRlaANBLYSAT o ferbERY hESkARaBP LR (DY YPIIBi6 mole) 19
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15

20

Found: C, 58.42; H, 7.81; N, 17.25.

prepared in example 5, and choj (2.6 g, 0.019 mole) was stirred in
150 oL dimethylformamidelfor 12-16 hr at 150°C. The éoéléd reaction i;)
mi#ture was filtered and the filtrate was concentrated ié_ggggg_co a
residue which was taken ué'fn chloroform and washed with two 250 aL

pbrtions:of'wéter. "The ‘chloroform extracﬁ'ﬁas dried (NaZSOA)'and

" concentrated to a:guﬁmy residue which was dissolved in a minimim

" amount of acetonitrile and tréa;ed-with 2.6 nL of 6.15 N ethanolic

HCl. The hfdiochloridé'salt was obtained by filtration to yield
4.9 g (75% yiéld) of white solid,' Recrystallization from aceto-

nitrile gave material, m.p. 195-197°C.

N.0.-HCl: C, 58.60; H, 7,87; N, 17.08.

Anal. Caled. for 0201131 50,

NR (DMSO-d): 0.81 (3,& (7.2Hz1); 0.93 (3,3); 1.32 (2,q

(7.2821); 1.61 (4,m); 2.56 (4,5); 3.07 (4,m); 3.55 (6,m); 4.67 (2,bd
C [13.082]); 6.73 (1,t [4.5Hz]); 8444 (2,d [4.5Hz]); 11.90 (1,bs).

IR (KBr): 1120, 1365, 1445, 1480, 1555, 1590. 1670, 1720,
2450, and 2960 e t. B |



£ .

Met hod B EXAVPLE 8 4-Ethyl -4-nmethyl-1-[4-[4-(2-pyrimdinyl)-1-
pi perazi nyl'] butyl]-2, 6-pi peri di nedi one Hydrochl oride 5 A
Hi xt ure of 4-ethyl-4- met hyl glutarimde (2.5 g; 0.016 nole), oy
1-(2-pyrimdinyl)-4-spiropiperazine quaternary salt (4.8 g; 0.016 nol&
' prepared i n exanple 5, and K2003 (2.6 g, 0.019 nole) was stirred in
di mathyl formam de for 12-16 hr -at2Qerr]. - The cool-ed reaction m xtu :
filtered and the filtrate was concentrated in vacuo to a 10 residuewhich .
was taken up in chloroformahd washed with two 250 nL portions of water.
The chl orof orm extract E@S dried (Na2S04) and concentrated to a gummy

resi due whi ch was di In a mninum anount of acetonitrile and treated
with 2.6 nL of 6.15 N et hanolic HC drochl ori de salt was obtai ned
by filtration to yield 15 4.9 g (7§§L@ﬁéré) of white solid.

Recrystal lization fron1.,¢ ) I Lerr]. Anal
Calcd. for [err]: ., b ' 49 ilmid Byi)e 1 cfg2; H 7.81,;
N, 17.25. NWR [erri= , . aq 20

[7.2Hz] )5 1.61 (4, M4 m%xé&re( éf%@q(a%x%oélﬁ —3%5@1(—@-&%: ﬁyﬁilu(:g Bftde

[13.0%&]) 6.73 (It [4 Brz]); 8 .44 (2.d L4 BHz]); 11.90 (I 58). TR (KBr):

1120, .1365 biédparedsd i) ,Exiﬁpii 3]15(30g, 113396 abldy, 1245Lby:§ﬂ£h1&9§$>pi[pei’:ﬁine
(2.62 g; 0.016 mole), K,CO, (6.6 g; 0.048 mole) and KI (0.5 g) vas
stirred in 200 nL refluxing acetonitrile for approximately 18 hrs.

- The reaction mixture was filtered and concentrated £25V3°“° to a

10 - residual oil which was partitioned between CHCl, and water. The

3
63013 ;ayer was dried (ugsoa), filtered, and concentrated t§ an oil
which was puiified as the HC1 salt by rec:ystallizacion from isopropyl
alcohol. A total of 5 g of white soiiﬂ ‘m.p. 188-204°C, was obtained.

fnal. Caled. for CpHy N.0,-ZHCL: C, 54.79; H, 7.67;

‘1S N, 15.22, Found: C, 54.93; H, 7.69; N, 14.96.

NR (DMSO-dg): 0.86 (3,m); 0.9 (3,8); 1.24 (2,m); 1.55
(6,m); 2.54 (4,s); 3.09 (4,m); 3,60 (6,m); 4.71 (2,bd [13.0]);
6.81 (1,t [4.9]); 8.50 (2,d [4.9]). 11.80 (2,bs).

IR (KBr): 1117, 1350, 1435, 1540, 1585, 1620, 1670, 1718,

20 2580, and 2960 cm 1.

mm.z 10 '.

4 4—D1ethyl-1-[4—[4-(2—pyrimidiny1)-l-piperazinyl]
- butyl]=2, 6-piperidinedione Dihydrochloride -

Using the procedure outlined in Example 9 but starting with
25 Nh(A-broﬁobutyl)—3,3-diechylglutarimidin; as thg IIc comgonent, a tan
| colored hydrochloride salt, m.p. 181—203'C was obtained.
Anal. Calcd. for C, H,.N.0,°2HCL: C, S4.78; H, 7.66;

21733752
N, 15.21. Found: C, 54.77; H, 7.74; N, 14.85..

-,



-20- Method C EXAMPLE 9 4- Met hyl - 4- propyl 1-[4-[4-(2- pyr|n1d|nyl)-l-
o nyl ] butyl]-2, 6-pi peridi nedi one -Di hydrochl oride 5 :

f N(4- bronDbutyJ) 3- et hyl - 3-n-propyl gl utari m de (prepared in

i1 (5 g; 0.016 mole), 1-(2-pyrimdinyl)piperazine (2.62 g; 0.016
Yr] (6.6 g; 0.048 nole)_anqd K- (0.5 g) was stirred in 200 nL AN
acetonitrile for approximately 18 hrs. The reaction m xture vaw
and concentrated in vacua to a 10 “residual oi'l which was. '
part\tidned between [err] and water. The CHC13 layer was dried [err],

-Lél:ﬁ?[ste o | o Con il ABE a8 By (ieclr 3 AL FEd 7,415, 18k 3% |tdby
. erri|,,  wa .

N 2315 :2%2 ﬁéoer?}%%' &b Q%E “fgggcyﬁgf%“@grg'}\fh(?ﬁ\‘ﬁ}lﬁﬁ”% 57366(73 ﬁf
271 (5 o §BY Gof B 350 T fe oDt Bk, beace b vt 2D 1o i

(KBr): 1117, 1350, 3 54 S5 1640 38, d 2960
Cm EXAWPLE " 104, 4- B ﬁ;? e oy 0T 70, rag eanc

butyl | -2 6- g{doggﬂegilcaeéll one Di hydrochl oride

EXAMPLE 11

4 4-Dime:hy1-l-[6-[4-(S-flunro-z—pyrinidinyl)-l- .
gigerazinxlIbutzl|-2,6—gigeridinedione Hydrochloride . t.}

. Equimolar amounts of N-(ﬂ-btomobutyl)—3,3-dimgthy1g1utar1mide
10 and 1-(5-fluoro-2-pyrimidinyl)piperazine [prepared in Example 6] were
feac:ed uéing the pro;edure outlined in Example 9. The hydrochloride
- salt was obtained as a white solid m.p. 241—243‘0. |

.

Anal.  Caled. for c19 28msoz-ncl. c, 55.145 B, 7.07;
N, 16.92. Found: C, 54.86;_3,-7.08; N, 16.58.
15 NMR_(DMSO-d,): 0.98 (6,5); 1.60 (4.m); 2.54 (4,3); 3.07
(4,m); 3.52 (6,m); 4.56 (2,bd [13.2]); 8.5 (2,8)5 11.75 (1,bs).
IR (RBr): 1115, 1250, 1350, 1490, 1560, 1610, 1670, 1720,
2600, and 2960 em ~. o | o ~.
EXAMPLE 12

20 4 ,4=-Dimethyl-1=[4~[4~(5~hydroxy-2-pyrimidinyl)~-
l-gigerazinzlIbugzl|—2,6—gigeridinedioue

(a) Z-Met:hzlsulfonxl-s-ghegzlmethomzrim.dine. A solution
of 2-methyl:hio-5-pheny1me:hoxypyrinidine (Cf: Chesterfield, et al.,

J. Chem. Soc., 1960, 45903 D. T. Hurst, et al., J. Chem. Soc., 1965,
25  7116) (2.72 g, 0.012 mole) in 25 ul CHCL, was added dropwise to
m-chloroperbenzoic acid (4.38 g, 0.025 molg).in.CHCl3.- The resulting |
mix:u:e'ﬁas-heated at reflux for 18 hr, cooled, filtered, and

concentrated in vacuo. The residue was triturated with 102'NaHC05,

-,
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Using the procedure outlined in Exanple 9.but starting with 25

N- (4- bronmobut yl ) -3, 3- diethylglutarimdine-as the Ilc conponent, a tan

£0l ored hydrochloride salt, mp. [err] was obtained. Anal. Calcd. for
[err]: C, 54.78; H, 7.66; N, 15.21. Found: C, 54.77; H, 7.74; N, 14.85 _
-21- NWR [err]: 0.77 (6,t [7.31)+ 2231-(4,q [7.31); 1.62 (4, m; 2.55 . :
(4,s);, 3.08 (4,m; 3.59 (6,m; 4.71 (2,bd [13 0]); 6.81 (I,t [4.91); 8/
(2,8 (.4.91); 9.30 (1,bs); 9.70 (I, bs). IR (KBr): 1118, 1355 1440, 185
1620, 1670, 1720, 2440, 5 = and 2970 [err]. EXAMPLE 11

4,4-Dinethyl -1-[4-[4-(5-fluoro-2- pyrlmdl nyl)-1-

pi perazi nyl | bagidkéeed by pamfaﬁbasaounanee&»%mhlzeaIﬁemE&tuaHDi% praMaes of
N- (4- br omobut yl) - 3, 3- d| methyl glutarimde 10 = and

1- (5-fl uoro- 2. aygi (682) nyds) phiy 83l bhiy.cpog-ad2re. Exanpl e 6] were react ed
using the procedure outlined in Exanple 9. The hydrochl oride salt was
obtai ned as a white sqb) dS5-Phgnylmekthorf=ds(1Apieraz{nylipyrimddidenrr |4 nixture
55.14; H, 7.07; N, 16.92. Found: C, 54.86; H.  7.08; N, 16.58. 15 - _
NVR [ ERR] : m@&hg @y inidinéOprepanyd i8. &0 @dow) (2@.50%.(01.09) nol)52p{p@rAyine
4:56 (2,bd [13.21); 8.51 (2,s); 11.75 (lbs).

S (77.5 g, 0.9 mole), and toluene (160 mL) was heated at 150 C. in a

stainless s:eel omb for 22 hr. The reaction mixture was filtered,
concentrated in vacuo, and the residue crystallizéd_from Skelly B to
— give 10.15 g (42%) off-white solid, m.p. 94—97'0.

(c) 4-Dimethy1-1—[a-[;r(Sfphegylmechoxy-z-pyrimidinyl)-

10  1l-piperazinyl]butyll-2,6-piperidinedione.- Equimolar amounts of

N-(4—bromobuty1)43,3-dimethylglﬁtarimide and the piperazinyl pyrimidine
prepared in (b) above can be reacted using the proéedure outlined ;n .
Example 9. Filtration of the hot reaction mixture and concentration
invacuo of the filtrate will give a residue which can be dissolved in
15 cnc13, washéd with water, dried cugsoa), and evaporated; The crude
material can be recrystallized from Skelly B to yield the product in
- its base form. | . ”
This phenylmethoxy defivatiQe can undergo hydrogenolysis by.
shaking a mixture of 10 g of the base, 1 g 102 Pd on carbon in 500 mL
20 ethanol at 50°C under H, for.10:30 min. The ré?c:ion mixture can be
| filtered and the filtrate céhcen:tayed.ég_ggggg.and the residue
r;crystallized.from acetonitrile to provide the desired 5-hydroxy

product.

R u T B



‘IR (KBr): 1115, 1250, 1350, 1490, 1560, 1610, 1670, 1720, 2600, and 2960
[err] EXAMPLE 12 20 4. oo N
-

i met hyl - L-[ 4-[4-(5-hydroxy-2-pyrimdinyl)- . .
1{ptRerazi nyl | butyl ] - 2, 6- pi pefi di nedj_oue (a) - |
21] | $ul f onyl - 5- phenyl et hoxypyri“M dine.- A sol ution of -
2 tthi o- 5- phenyl met hoxypyri m dine (Cf. Chesterfield, et al., J. Chew¥
Sec.’, 11360, 4590; D. T. Hurst, et al., J. Chem Soc., 1965, 25 7116)

( /g,/0.012 nmole) in 25 nL CHC13 was added dropw se to

m erbenzoic acid $'_4..38 g, 0.025 nole). in CHC13. The resulting '
mi xhur &/ was heat ed Ae Fofiquingproducts ,°Ec5?5i’"\¥b,a § icpp e grenarad utid@nt rat ed

in vacuo.. The residue was trituyrat W th 109 H -22- || ect ed- by
(1t on, S gpreriar REvAsgatds kol and eeain By Eiperasing. (GER) of
white solid r]...(b) 5- nvl,ekhoxy- 2- (|- pi perazi nyl ) pyri m di ne. -
. A mxture o%‘_’]‘?]ﬂ‘['e)j_"l%/?f‘%p(ﬁf’%%auﬁfe%g:%ﬂxglﬁ a) above (24.5 g, 0.09 nole),
piperazine 5 - (77.5 g, 0.9 nole), and toluene (160 nmL.) was heated at [err]

in a stai-nless steel onb for 22 hr. The reaction mixture was filtered,
concentrated i vacus 0 and the resi due crystallized fromSkelly B to give

. 10.15 g (42% ,Rb te solid, mp. [err]. 4, ANDetpyl -1 -[ 4-
o) -, i ﬁ“<; — 1

4- (5-phenyl et ho

R Y% | | _ .
(I1c) . ' (Itre) | o/
E:.cagg'.-_'le | r! _5_2__ Z
5 | o 13 | - m=Bu | Me 5-C1
| | 'fla | Me Me 5~CF,
15 i Et | Et = 5-CF,
16 | ~ Et Me 5-F
17 n-Pr . Et 5-F
' .
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10 1- pi perazinyl ] butyl | -2, 6-pi peri di nedi one. - Equi nol ar amounts of
N- (4- hr onobut yl ) -3, 3-di net hyl gl utari zqi d pyrimdine -
zor epareed in (b) above can be reacted using the procedure outlined in o
Exanmple 9. Filtration of the hot reaction MIKMHMEMMMMUM invacuo
~of the filtrate will give a residueyphich in 15 L] -
washed with water, dried [err], and evaporat*edc 'Thd' cfudé materi A
recrystallized fromSkelly B to yield the product in its base fofm
phenyl net hoxy derivative can undergo hydrogenol ysi s by shaking a
10 g of the base, 1 g 10% Pd on carbon in 200 nL 20 ethanol at .
under [err] ﬁhﬁm$0;30 mn. The reaction mxture can be filtered and the
filtrate concentrated in vacuo and the residue recrystallized from
acetonitrile to provide the desired 5-hydroxy product. -23- The
_ following products ofl-Fok reompoundcaglegted) fopmrthe groiupgeansdstingr ofra at e
glutarimde (11c) and pyr|n1d|nyI€|peraZ|ne (I'ttc) follow ng the procédure

of Exanpl e 9¢omeeyfd| having Forpyla ( [err] z5 .. 13
.n-Bu Ve 5-d 14 Me Me [err] 15 °
S Et [err]
kE; _
()
.wherein

.R; and R? are independen:ly selected from C1 to C4 aIkyl group5°
S _ with Z being hydrogen; hydroxyl; halogen or pseudohelcgen,
preferably fluoro, chloro, or trifluo:omethyl;

~and the non-toxic pharmaceutically aeceptable acid addition salts thereof.
2. A compound of claim 1 wherein Z is 5-fluoro.
3. A compound of elain'l wherein Z is S~-hydroxy.

4. The compound of claim 1, 4,4~dimethyl-1-[4~[4-(2-
pyrimidinyl)-l-piperazinyl]butyll-2, 6~-piperidinedione or a pharma-

. : 1 ) . -
ceutically acceptable acid alidition salt thereof._

5. The compound of claim 1, 4—ethyl-4-methyl—1-[@-[4-(2;
pyrimididyl)-lépipetazinyl]Butyl]ez;ﬁ-ﬁiperidinedione or a pharma-

ceutically acceptable acid addition salt thereof.

6. The compound of'claim 1, 4,b4~diethyl-1=[4=(4=(2-
pyrimidinyl)-l-piperazinyl]butyl] -2, G-piperidinedione or a pharma—

ceu:ically aceepcable acid addition salt thereof.

s R
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16 Et . Me 5-F 17 - n-Pr Et
5-F - 24 - CLAIMS: 1. A conpound sel ected frgmthe group consisting - »
orpound having Formula (1) O O (1) wherein [e&rr] and [err] ar e’ "

I ndependeqt | err] to C4 al kyl groups; 5
| e] n “ﬂmmam ll“ﬁm hal pgen or pseudohal ogen, preferably .
' I 0, cOf LtTnf uorometh | ; and the non-toxic pharmaceutically ‘=
Cce N: aC|d addition salts thereof 2. A conpound of claim1 wherein Z
orfo. 3. A conpound of claim 1l wherein Z is 5-hydroxy. 4. The

of claiml, 4 49]dl net

pyri m\di gyl ) - 1- pi per dzi n eJBﬁTp?ﬂY' df%‘b‘ﬁb‘eﬁra“ﬂ‘ém’dhé groryly ha{rany’-(z' '
ceutically Z‘Sfreeiﬁ%@frlﬁ)gg :ﬁxggg!ih&fﬂuﬁ:%f- . Be5 52t 1athealdife %Q”P%Wﬁgm?f Cl aim

1, 4-ethyl-
~pyrim dinyl )céuawg,aawyddabgéyécka%&emeaaﬁe idtepe or a pharma--

ceutically acceptabl'e acid dition salt thereo

8. The compound of claim 1, &,4—dimethy1—1—[&-[4-(5—

fluoro-2-pyrimidinyl)~1-piperazinyl]butyl]~-2,6-piperidinedione or a

pharmaceuticaliy acceptable acid addition salt thereof.

9. A pharmaceutical ééﬁpositidn in dosage unit form
su:u:able for systemic administration to a na.malian host com#rising a
pharmaceu:ical carrier and an amoun: of a Fotmnla {I) compound to
provide an effective nonrtoxic dose of from 0.01 to 40 mg/kg body

5 weigh: of said host.

 10_ The'pharmaceucical:composicion of claim 9 wherein the
Formula (1) compodnd is 4 k-dimethyl-l-[6-[4—(Zépyrim1dinyl)-1-
giperazinyl]bu:yl]-z G-piperidinedione or a pharmaceutically acceptable

' acid addition sal: thereof.



.6. The conpound of claim1l1, 4,4-diethyl-1-[4-[4-(2-
: pyr|nldlnyI)-I-plpera2|nyl]butyll-2 6- plperldlnedlone or a"ﬁarna-

gceutically acceptabl e acid addition salt th :
conpound of claim 1, 4-methyl-4-propyl - ml !)Iru"!ll BII
pyr|n1d|nyI)-I-plperaZ|nyI]butyI] 2, 6- plperh '8 har ,
ceutlcally acceptable acid addition salt thereof 8. The conpoun ~Tl ai m
1, % 4-di net hyl - 1- 14-[ 4- (5- '
quoro 2-pyrimdinyl)-1- plpera2|nyl]butyl] 2 6- plperldlnedlone or a
pharnaceutlcally acceptabl e acid addition salt thereof. 5 9. A
pharmaceut i cal - copposi ti on 4 BeHosa0fod!2hd pfrgﬂﬂa@f?]&%w&mggﬁnd%y§f%1 |
adm nistration to a mammal i an host conprising a pharneceutical. carrier and
an amount of a K& nula (1) conmpound to provide an effective non-toxic dose
of fromO0.01 to 40 ng/kg body 5 weight of said host. . The

phar maceut i cal conposition of claign 9 wherein the Fornula (I) conpound i's

4, 4-di nethyl -1 -(4-[4-(2- pyr¥Ri 1)-1- zi nyl -
butyl]-2, 6- Bﬁperldlnedlone or Xa pmarnaGBuLgcaIN .:j;/fe acid addition
salt thereof : R2

(D
1\} 10 wherein Rl and RZ are independently selected from C1 to Ca alkyl

groups, and Z is hydrogen, hydroxyl, halogen or pseudohalogen, and
the non-toxic pharmaceutically acceptable acid addition salt theredf,
which comprises reacting a glutaric acid anhydride or imide of
formula (II)

15 |

0
&t .
R2
_ 0
20 (1D
wherein Rl, R? are as defined above and W is ‘:0 “SMH or
\»/ \\‘N (CHZ) -X, in which X is a suitable displacement group, with a

pyrimidine derivative of formula (III)




- 26 - 11. A process for the preparation of conpounds of formula
- (1) 05 10 wh | dependently selected from[err] to"[err]
al kyl groups, and Z i s hydrogen,  hydroxyl, hal.ogen or pseudohal ogen,- and

the ng( XI c m m accept abl e acid addition salt ther eof , whi ch'
conpr ﬂmmlm ,m" LCI d gnhydride or imde of fornula (I I) 15 Q
20 whg a R arb a% defi*ned above and Wis [err] or [err], in whichs

ahl e dlsplacenent group, with a pyrimdine derivative of formula
27- Y-Nin which Z is as defined above, Y is [err], [err] or H,
In a dry ert reagtion nediumor a suitable organic liquid with or w thout
an aci d\b¥ndi ng agent at a suitable tenperature for sufficient tine to give
t he

<G

(1)

in'whichlz is:aﬁ_defih d_aﬁove, Y-is'HZN-(CH2)4-,

_x-(CHzla-,- S xﬁi or H, in a &ry inert reaction
medium or a suitable organic liquid with or without an acid binding
agent at.é suitable temperature for sufficient time to give the
resulting compound of formula (I), and/or, if desired, the resulting
compound of formula (I), is converted into a non-toxic

pharmaceutically acceptable acid addition salt.

12. A process for the pieparatiqn of compounds of - ;‘) :

formula (I)

[\

O

K¢

swN -



®
-

resul ting conpound of fornmula (1), and/or, I ired, the resulting
conpound of “fornul-at (1), is converted into im’iﬁiuﬁul’ﬂ"ﬂs&ﬂmfceuu ca
acceptabl e acid addition salt. 12.-A2process’, ion of
conmpounds of formula (1) -28- ‘wherein [err] and [err] ar'e indepén ,
sel ected fron1[erng to [er] al kyl group, Z is hydrogen, hydroxyl , \dalegen
or pseudohavherein fandnd RE aren-independedtiynsetacted dironm Geeeptabl e acid

adai tion salt thereof,_which conprises reacting a glutaric acid imde
defivative dkkyflodnayPa 4 19) hydregenhaydraxy[l erhdlogen or epsdudabalogendeahidned
above, with a B rinig;ne of .formula (V) -29- wherein X is a-suitable

di spl acementhey é’ﬂ'ﬁ?" iphagmaceut icddy Asseatable acidipdaifiiencyadani c | quid

di int ' f id bindi t at .sujtable t ture f '
sur {11 ent  ThepEbty w51 s SPREFISBE Bk e Gphiiog 6 acid, RS arvasive or i1
desired, tNg formula (1v) : _ _

C

(Iv)

_ where in R] ‘and RZ are as defined above, with a pyrimidine of
formula (V) ' '



05 resultlng conmpound of forrmula (I) is converted into a non-toxic

phar mac cal Ly acceptaple acid addition salt. 13. The process of .
claim the preparamnpounds of formula (1) wherein [err]- and

[err]

in claim14, Z is hydroxy, and the
non-t o ar nqmmm “"ﬂms! mkgbl e acid addition salt thereof, which
conpri § eacting a nd of fornula (1rv) of cIa|n114 n ~
whi ch “and R are as defined in claim 1%, Wth a pyrinidine of fornula

(V) 15 wherein X is as -definned in cla|n114 and Z is a protective group, in

20 @ suitable ggan o Ll qiads (9L YRR aclbbd Gl CHPSY 4L U1K sbove

sufficient tine O gl ve e prote eril val nmpoun Ol’m.l

(1), and then coWemt syifables @rpanicetiquid npddum :@ot%ermeﬁ graAgidt o y| el d
conpound of for nindikg )age@é’"i/toiux.thﬂléjfiﬁhﬁé&dcuéé'@of euiFidiese GafR Ngi @

f | | t t 2 | Ly t abl
aglr(rzlmagdl(tl)onI :a? Om{'gsr“tl%f’,bg %Tgtwa On%ﬁgx"@g g]f) -Cgtéf’r&r. i%“?%%tafﬁﬁ cheCCPtabt €

preparati on ¥ Ctﬁﬁ@bﬂﬁﬂt compound of formula (I) is converted into a non-toxic

4, 4-di met hyl -1 - [ g lifad ieB¥411y siécwubﬂe ReRELENEIBY sh1bUt VI ] -
2, 6- pi peridi nedi one hydrochloride (VlI) or its other non-toxic acid addition

salt whi ch conprises reacting a m xture of 3, 3-di nethyl -
13. The process of claim 12 for the preparation of

compounds of formula (I), wherein Rl and R? have the meaning given

10 in claim 14, Z is hydroxy, and the non-toxic pharmaceutically )
acceptable acid addition salt thereof, which compriées reacting a \-J
compound of formuia av) of.claiﬁ.lk, in which R} and R2 are as '
defined in claim 14, with a pyrimidine of formula (V)

| x—<§§>/ ‘
")

15

wherein X is as defined in claim 14 and Z is a protective group, in

20 a suitable organic liqﬁid medium at suitable temperature for
sufficient time to give the protected derivative of compound of
formula (I), and then coverting said protective group to the hydroxy .
group to yield compound of formula (I), and/or, if desired, the

resulting compound of formula (I), is converted into a non-toxic

25 pharmaceutically acceptable acid addition salt.




*glutaric anhydride and 1-(4-amni nobutyl)-4-(2- pyrimdinyl)- piperazine in
.refluxing inert solvent for sufficient tinme to yi.eld the free base of (VI),

« sand then converti ng said free base of (VIJto the hydrochioride sa “ON(M)

or to its other non-toxic acid addition sal eutl
as defined in claim1 for use in a method ll
anihmal body. 16. A conpound according to cl s an

ameli orative of anxi ety states. -1730 A-conpound accordl ng to claim1l
substantially as herei nbefore specifically described in each of the
exanples 7 to 17 for the use herelnbefo specifically described. 18. A
conpound as descrHred he,Prqeess, of Sddin aaflfzﬁ’rl the;greparatieonodre speficial ly

acoor di nGE ROk b fos BERATIEPT 47t Z%-swﬁémlnxefapﬁ?é%gﬁfﬁvbﬁa#wﬁiﬁ8?I bed.

*her ef nber e il 'Bﬁe%ﬁgﬁﬁﬂégﬂdﬁﬁi "B ehnet Bafsradto R, o1 %

clzgngggngomﬁmm %tteedmbuh acoaaprs%isr@&t%@'a"ﬁs&éu?ea&w 30§'fai%tﬁ}ﬁ' ms 11 to

glutaric anhydride and 1- (4-aminobutyl)-4 (2-pyrimidinyl)-

piperazine in refluxing inert solvent for sufficient time to yield
the free base of (VI), and then converting s_aid free base of (VI) tﬁ
_ \_}, the hydrochloride salt (.VI) or to its other non-toxic acid addition

salt.

15. A phammaceutical compound as defined in claim 1 for use
in a method of treatment of the human or animal body.

16. A cdmpomd according to claim 15 for use as an ameliorative
of anxiety states.

17. A compound according to claim 1 substantially as hereinbefore
specifically described in each of the examples 7 to 17 for the use hereinbefore
specifically described.

18. A compound as described in claim 1 substantially as hereinbefore
speficially described in each of the examples 7 - 17.

12. A pharmaceutical composition according to claim 9
substantially as hereinbefore specifically described.

20. A process for making a compound as defined in claim 1
substantially as hereinbefore specifically described in each of the
examples 7 to 17. '

21. A compound when produced by a process as claimed in any one
of claims 11 to 14 and 20.



22.

The use of a substance according to claim1 for the manufacture of a
which is an aneliorative of anxiety states. . -

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

.

L a



