2- PHENOXYALKYL- 1, 2, 4- TRI AZOL- 3- ONE ANTI DEPRESSANTS The present invention
relates to 1, 2, 4, -trlazole het erocyclic carbon conpounds and to their -
preparat]j on. Mor'e particula ly, the invention relates to lcQ\c\’;n
2-[ 3-[ 4 ('hal o- phenyl ) - 1- pi per azi nyl ] propyl] -

5- et hyl -4+\(phenoxyal kyl )-2H1, 2, 4, -triazol=3 3t4H) -ones, 4-[3-[4-(halo- 05
phenyl - 1-'pi per azi nyl ] propyl] - 5- et hyl - 2, 4- di hydr o- 2- (phenoxyal kyl) -3H €

1,2, 4, -\ iAzol - 3- ones. 2 lpnEnoRal i -132 SA/RIAR0I-3-G\E ReTFRPRECiANTS| bes the
conpound 1- [ 3- (4- mta-mmmyhﬁrmmmmt hyl -2:1, 2;
4,- triazolin-5-one depicted structurally below. 10 [err] 15 Alternatlvely,

the conpound can be named 2-[3-[4-(3-chl orphenyl)-1-

| 1]-4, ' '
P T ed et oper| done. 3o bFédi” Bivcheforl s ae0ks YA - ASacAUnd SrbOIERT, v
di scl oses t hat carbc@tmom%@nda@ Sheimprepargitien . propertlt‘@gfetwt@aulaifl}',
tranquilizers i pEé UslveRtieACalaeBs ﬂoedl-fcf—‘hagidlb'-ﬁhén?m’\@!-%‘i e Ay plopRg LT

are reported v Sreonichebegade adi%%é‘n’aari"#gﬁx. i Voigéﬁﬂﬂiﬁ‘é‘ 3t pitod
in human t he®apphemyid + brpiverazingllpropyll] -S~et.hy1-2 4-dihydro-2= (phenoxyalkyl) -3H-
1,2,4,-triazol-3-cnes,

U.S. Patent 3,857,845 to G. Palazzo describes the compound
1-[3- (4-m_eia_-chlomphenyl-l-p1perazmy1)propyl) 3,4-diethyl-2-1,2,4,-
triazoiin-5-one depicted structurally below.

CHg
S_—E—- IN-CHZQ{ZCH N\ ,N@

Alternatively, the compound can be named 2-[3-[4-(2-chlorphenyl)-1-
piperazinyl]propyl]-4,5-diethyl- 2H-1 2 4-tr1azol-3(4§_{) -one, and is
commonly called etoperidone.

10

15

20 Regarding utility, the '845 Palazzo patent discloses that |
etoperidone has pharmacological properties typical of tranquilizers

including sedation, reduced activity towards the experimentor and i

lower motor activity. In addition, hypotensive and analgesic activity (

are reported with possible use as an antianxiety agent and tranquilizer -
25 Ain human therapy mentioned.




U S. .Patent 3;381,009 to G Palazzo, et al., discloses
1,2,4-triazolo[ 4, 3-al pyridines of the follow ng general formula [err]
wherein R is hydrogen or nmethyl and R ?s'hydrogen, al kyl (1-4C), 10 .
al koxy (1-4C), or hal ogen. The conpolinds are said to exhibit tran- -
qui i zing action, hypotensive action, and anal gesic action according(to
various animal tests. VW$hPrespedi3dlq00% anqed [Prkazzg, arxt kdn, diikeloses \
par nacol ogi cal profile includes such behavioral effects as sedation,
decrease i n nolo},sattiazelels, Bygployoidiaes mighheldoblawidg eederais fatmulals
non- coordi nati on and ataxia, and inhibition of conditioned reflexes in the
rat. According to the '009 patent, data relative to behavioral, adrenolytic
and anti-serotonin effects j#di{cate that the conpounds resenbl.e maj or
tranquilizers, such as chl nore 't han 1A ones sucs as

mepr obamat e. Phar macol ogi ertids_of one ¢onpouad in particular,
2-[ 3- [ 4- (3-chl or ophenyl ) - 13 i o THRSBy$HE 2, 4-)

triazol o] 4, 3-a] pyri di n- 3(2H) -jone, ve been deschibed in e detail - 3-
by Silvestrini, et al., tntergatiogal Journal of Neuropharnmacol ogy, 7,
587-599 (1968). The aforenentioned conpound, commonly known as trazodone,
has been studied extensively in man and is considered to be an

anti depressi ve equivalent in effectiveness to impramne but 5 with fever
side effects. (Fabre, et al., Current Therapeutic Research, 25, 827-834

(1979)) . BroadlyeAaack ifRefyardoBen RireRéity1 sNeeRt 11QMidogaNCaiRAd (1L4dY,

W 10 alkoxy (lfdc); or halogen. The compounds are said_to exhibit tran-
qﬁilizing action, hypotensive actidn, and analgesic action according
to various aﬁimal tests. With respect to tranquilizing action, the
pharmacological profile includes such behavioral effects as sedation,

.decfeasé in motor activity, hypotonia, high dose induced muscular
15 non-coordination and ataxia, and inhibition of conditioned reflexes
in the rat. According to the '009 patent, data relaﬁive to behavioral,
adrenolytic and anti-serotonin effects indicate.tha: the compoun&s '
resemble méjor trapquilizers, such as chlorpromazine more cﬁén”mipor

. ones such as meprobamate. Pharmacological properties of one conpound

20  in particular, 2-[3-[4-(3-chlorophenyl)-l-piperazinyl]propyl]-1,2,4~-
triazolo[4,31§]pyridin-3(Z§)-one, have been described in more detail
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p.i' perazinylal kyl -1, 2, 4-triazol -3-ones characterized by Formula | C2H5 5 <

1 (A [err] wherein Ais a ragdical of the fornula and B s a radi cal
of the fexnula O (CH2) and, - wherein'n is the integer 2-4, Ris halogen, *
Rlerr] ydr ogen, hal ogen or aI koxy, and pharnmaceutical ly acceptable
salts eof . The term "hal ogen" or hal o as used herein conprehends

e,./i odi ne and nost preferabl y brom ne and chlorine. The term al koxyu

fluori
as used herein b co ﬁg ds from1. t h_as net hoxy,

et hoxy, th¥r SHAMesksindmce RECTH PR A ‘Hﬁgé t| cgﬂﬁ?pg% éﬁggﬁﬁyé acid

dd al h b
2i glnlt :‘ |O(r:] P@f*‘ggeﬂ%@?& ?9? y ‘Ingemet Qfo %clo"?or']“& cal’ no%mogi)nt rlo #H%e salt and,
as such, ”;,r%donearha%reeénhsﬁpy 0 Le&v G by abgnis cgi.sida??&)%g;e of

Formul a | € genera erre nmedi cal “usage

i nst ance e i eEf i esirabl e
for phar Sn%’ae- Ee%lttltjcaﬁ% ?%?(%ug tlivgjr:]éqgu?%gggg@hgﬂeﬁkggﬂlﬂhggﬂlgg :gck of

hygr o5 SGARKCE My SREPEARSLDIdFhide, Wat Ml eSRREhnd ahhAdlegt1d RELBIA-QN and 15
conpati bility wth other i ngredi ents wth which the substance may be used
for pharnegegi?-®ak @urppses. The salts are made by reaction of the base of
Formula I™with the sel ected acid preferably by contact in

Broadly described, the present inveﬁtim is concerned with
piperazinylalkyl-1,2,4-triazol-3-cnes characterized by Formula I

CZHS F——-—-— 1 N
Lo
3
/ \“/ G
A(B)
(1)
wherein A is a radical of the formula . : R

and B is a radical of the formula

0- (CHZ) n—

and,



solution. They may al sa be nade by netathesis or treatnent with an ion
exchange resinm under conditions in which the anion of one salt of 20 t he
substance-of the Formula | is replaced by another anion under conditions
whi ch all ow for separation of the desired SQFCIES such as by precipitatyf
from$olution or extraction into a solvent, or elution fromor retenti
an_L on exchange resin. Pharmaceutically acceptable acids for the purpoge!

of salt formation.of the substances 25 of Formula | include hydrochl oriec,
hydrobromic, hydrgiodic, citrig, acet enz na ell osp
e et o aBrrata S Hhe Aneeter kb Brib Balgn dynts Syafozen hatpgen or

nost preferred eaftksityyeatd phmlapetﬂseally anca‘ptabre sabes dha'ebﬁe G'hamwmds of

Formul a | wherei R, le %E&%@nﬂ? %iF |l r 2.
20 The nula orrpoun s are usetu rmac&ﬁegl agg%ts

with psychotropl oot pyefenably breming and chlorine: hdhe esmmltkomelaécusedeherem
central ner\gus misﬂwdé%&mas&chmﬁ amoinB bkh RPHSERAP| ehdky,i LY
vent i,onal

according to con i n \ﬁmv .tkest systens such as those listed bel ow.
- Behavi oral Test Ref er ence Suppressi on of

“condi tioned AI Theer phamcahtman)aaumpthblgp atid 4dditionzsalits saree
response (CAR) 5&1e( &%ﬁ)d?é? hof %hﬁfibﬁ’@e SSSRALARy to the
Ni emegeers, | ndus r|a rnaco 0gy, Drosis in
Vol . 2 - Anti depitexiediyor cal activity of the salt and, as such, they

10 * are the phamacolog:.cal eqmvalents of the bases of Fornula I. They
U - are generally preferred for medical usage.. In some instances, they
' have physical properties which makes them more desirable for pharma-
ceutical formulation purposes such as solubility, lack of hygro-
scopicity, '-comp.ressibility with respect to tablet formation and
15  compatibility with other ingredients with which the substance may be
used for phammaceutical purposes. - The salts are made by reaction of
the base of Formula I with the selected acid preferably by contact in
“solution. They may also be made by metathesis or treatment with an
ion exchange resin under conditions in which the anion of one salt of
20  the substance of the Formula I is replaced by another anion under
conditions which allow for separation of the desired species such as
by precipitation from solution or extraction into a solvent, or
* elution from or retention on an ion exchange resin. Pharmaceutically
s acceptable acids for the purposes of salt formation.of the substances
25 of Formula I include hydrochloric, hydrobromic, hydroiodic, citric,
acetic, benzoic, mandelic, phosphoric, nitric, mucic, isethionic,
palmitic, heptanoic, and others.




‘(anti'depressant) . S. Fielding and H Lal, pp. 73-98',
Futura, New York, N Y., (1975). 10 Pptentiation of alcohol Hypnois in the
mouse (sedative) In these tests, 2-[3-[4-(3-chlorophenyl)-I-piperazinyll-
propyk -5-ethyl - 4-(2-phenoxyet hyl)-2H1, 2, 4-triazol -3(4H) -one 15

suppt *jd CAR in the rat and prevented but did not reverse reserpine

pt os t he nouse. Such activity is characteristic of nost clinically
usef ti depr esganlks gt Srefoefsd bfifodifert C ehamiesdritcinfdneditn of
antidepressants. In this regard, conpound Ia enhibited only,m ninal

act i vi t ypidviaes ehéiinboghds! 60 Fokmitppiodiereim Rt he mebarsihlotn cR™i ks 20 _

I ndicative of a relative lack of this adverse reaction. -6- As further

i ndi cat i nydrofen laed ps\ishdter dptegerc2d vity and specificity.of the instant
conpounds, state of the art in vitro central nervous systemreceptor

bi ndi ng net hodol ogy' can be enpl oyed. Certain conpounds (commonly referred
to as, i gands) haye e! L1 0 | 1t alyl Yo hiad to
specitic high af ?'}lh ni ? §’ﬁ‘gs1u|1fa egr%toh ‘rﬁ‘gls ng:[al )é\és]%fg&d aal%]l;n%%ﬁ\%%%lpé?%%t ropic .
activity p LAl - b el f oGt Shis! PAURLT T iy Of«ni Bl Qbabeligd | i gand
bi ndi ng t‘g{tgug%g%)%%i%{:?rﬁﬁgﬂag?figlﬁty s?it%s; P’s coﬁs‘%‘dered a nmeasure of a

conpound’ Ser2hi] igk¥ydud 2fdrehl eFALESTROEH ARG CARK e 186 uo S YSE KA UNCLi on
or cause side 10 effects in vivo. S o _

according to conventional in vivo test systems such as those listed

below.. = S - ~
" Behavioral Test _'. Reference
Suppression of conditioned " Albert, et al., Pharmacologist, 4,
S avoidance response (CAR) - 152 (1962). . o
Prevention of reserpine ' Niemegeers, Industrial Pharmacology,
ptosis in mice _ Vol. 2 - Antidepressants, Ed. by
(antidepressant) _ _ S. Fielding and H. Lal, pp. 73-98,
: o Futura, New York, N.Y., (1975).
10 Potentiation of alcohol - -
Hypnois in the mouse
(sedative)

In these ﬁests, 2-[34[4-(3¥chiorophenjl)-l—piﬁerazinyl]-
?ropyl]-S-ethyl—Af(ZQphenoxyethyi)—zgrl,2,4-:riazol—3(4§)-ene Q;)_
15 suppressed CAR in the rat and prevented but did not'reverse'geserpiné
ptosis.iﬁ the Rouse. Such éctivity is charécteristic_of most clinically
useful antidepressant agents. Sedation is a common side effect of

antidepressants. In this regard, compound Ia exhibited only mini=al

]

activity in potentiating alcohol hypncsis in the mouse which is

20 indicative of a relative lack of this adverse reaction.



»

The foI |l owi ng tests, as well as others, can be enployed in devel oping a
profile of the psychotropl c activity of t he i nstant corrpounds 15 Receptor

BFndi ng Assay . .Ref er ence Dopami ne

Burt, et al., Ml ec. Pharmaccl., 12,800 (19766),_ Sci ence, 196 326 (‘19

20 : . Creese, et al., Science, 192, 48
(2976). Cholinergic Yamanura, et al., Proc. Natn. ht.
Sci..USA 71 1725 (1974). 25 AI pha-recept or o _ Crews, et
al.,.Science 202: 322. 1978 Ros bI att, Brai n Res, .160: 186
(1979) U Pridhard, et. tiopgof (%W@Wﬁ%ra& tiity Mbl ec.

Phar nacol . 13: 45§e¢ﬁﬁ&&i7ﬁy oSOtlﬁehtsnant rcolp@mds, state of the art ifevitroka and

astays. conpounad b pherills Syale tdebhor hindind SEGILIGE, a;@ E@S&%@ ng
hydr ogen ‘i nhi bi t %ﬁ%ﬂo@ﬂmdﬁd (erymenly weferretlata as| Ligandst hane

to dopamine vecephfih progiresieisalipiiingrel spacerata ghuemh g, sﬁyi in bram

al pha-recept or bindi ng he I a.t i cul arl | n {hat
drugs with high &PT4 E@%{S’P %o

effects. Inh1b1t10n of radmlabeled 11gand binding to such specific

high affinity sites is considered a measure of a compound's ability

to affect corresponding central nervous system function or cause side
10 effects in v1vo.

~ ' The following tests, as well-as others, can be employed in
developing a profile of the psychotropic activity of the instant
15 .
Receptor Binding Assay | Reference
Dopamine - Burt, et al., Molec. Phammaccl., 12,800
(1976) ; Science, 196, 326 (1977);
20 Creese, et al, Science, 192, 481 (1976).
Cholinergic " Yamamura, et al., Proc. Natn. Acad. Sci.
- | USA 71 1725 (1974).
25 Alpha-receptor . ~ Crews, et al., Science 202: 322.(1978).
S ‘Rosenblatt, et al., Brain Res. 160: 186
(1979) U'Prichard, et. al Science 199: 197
(1978) U'Prichard, et. al Molec. Pharmacol.
13: 454 (1977).
30 | .
Serotonin Type 2 Peroutka and Snyder, Molec. Pharmacol.

16: 687 (1979)



relatlve to serotonin type 2 receptors are likely to cause side effects
edation and bl ood pressure 4. owering. Thus, the instant’ conpounds

and {papticul arly the above- rrentlone nost preferred enbodi ments are’ .
congi detgd i nproved-anti depr essants with mnimal side effect potential.

AG coy d to the Ascosdimg tatbat fuRYOkIeaSE P poERPHISaPk he formula 1 ]

1, 2, i azol - 3-ones characterl zed by Fornula | .are obtajned by the -

fol | owi rdrepriocBsts wataiehderhand é%lﬁr}%i’éf?‘i%‘ aniibit PREFREPIN Q{'-‘R@‘I“Br?’éizol one
of Formula Il.Jerr] wherein .R.is halogen attached in.th or 4 position

gf dr ggi gﬁéngﬁolfzﬁ:?umW%%W%l%%%irﬁgwebﬁﬁp%ﬁ)?@ﬁgr g(r)nnate to
fgr m an cg’P _ ?S'r‘é gﬂﬁ’g'r“gbﬁnga#&ﬁ %Pﬁ% ?ﬁ.‘? g%trtﬁﬁl
?%Z%Lg%‘aﬁal %(/\é%%l gg‘{&heel n eger qun@{ggggfcﬁgn Volr g@%ﬁ#‘%ﬁe{?&gg]
Ul T at o, obpERiento BRxBlorihifne &%%3?? wmlﬁa*%he“?é%@?%ﬁ.@@ R

[err] 1tgyif gsosQ&ﬂieﬂ%ﬂtBﬁ%dthéssﬁeé Mehrink., d9RLS] Shd LRRLAFRIrBburs
conmpound [err] -8- [err] Thé 4-piperazinylal kyl-1,2,4-triazol - 3-ones

char act engzga-thyulen gt hbdveemaitliahet® dobly p&aﬁeﬁrehlmaﬂwuc&%s whi ch
compr Secson;:'re.;ered improved antidepressants with minimal side effect potential.
Accordlng to the éresent in\rention, the .2-piperaz'ir13.zialkyl-
1,2,4-triazol-3-ones charactefiz_ed by Formula I are obtained by the
following process which .cdn;.:ri'ses treating a 2—piper:'a'zinYlaD<y1£riazolone

of Fdrmula II

CoHg

Wmm@@

I1)

wherein R is halogen attached in the 2,3 or 4 position of the phenyl

ring with a suitable alkali metal base such as sodium hydroxide, potassium ‘o
hydroxide, sodium carbonate or potassium carbonate to form an alkali metal

salt the:.'-eo'f; and then alkylating the FOrrmz_la IT alkali metal salt with a
phenoxyalkylhalide of Formula VII wherein Ry is as defined above, n is

the integer 2-4 and "X" comprehends halogen, preferably chlorine or bromine,

~or a suitable lcaving group such as sul{ate, phesphate, tosyletc @, nesvlate,
and the like 1
NN
(\ / -{CH,)_-X,
(ViD)

t is 10 ba understood that Forrala II dopicts a tsutomer of a curpound

. B » - ]
i h (T TP T R R >IN B 1A e,



actlng a 4-piperazinylal kyltriazolone of Formula Ila [err] wherein Ris

hal ogen attached in the 2, 3 or 4‘po§|r|on .of the phenyl (VI1) ring mnth a
phénoxyal kyl hal i de .of- For mul a [err] wherein Ris as defined above, n

i nteger. 2-4 and "X" conprehends 10 hat ogen, preferably chlorine or

brom ne, or a suitable: | &als p such as fate, phosphate, tosy
mesykate, and the like, in t pr sui {ableral kali nmetal bas
such as Sodiun1hydroxide pota un?ﬂ&%ﬁgilﬁ a\uﬁ4carbonate or

pot assi um carbonate in a reaction inert solven such as xyl ene or
acetonitrile and the |iKke. -9- Stgpdard | aboratory procedures are _
enpl oyed in carrying out the foregoing‘reaction such as those described for
the al kyl ation step of the Gabriel synthesis - S. Gabriel, Ber. 20, 2224
(1887). In the present case, the reactants are conbined in an inert

reaction solvent at teheerpiperesinkaanhyA9] 7 amaf lg%id;,'s L%' % c?:%;z [err]C.
ven

Aceto- ni-trile and xylene are partlcularly preferre rrying

t th chy Fortulia Dtadrercktabinahbg e €61
ou e rea r b$ EFL IRV RS erg%% %eé%g

reaction or.reactants can be enployed. In thisr vent's suc

benzene, t ol ¥&A8IH tepippirazinyballgd fridvolamo bf EtiiﬁluquQIél ke are suitable.
The reaction period varies to sone extent depending on solvent and

tmmmaﬂnesdeded RN|jga%f %%hTE=#TmHaHH%

: _ ?f:j}—N . N-{CH,).-N NH
O ._ A , 2’3

(Iw

wherein R is halogen attached in the 2, ‘Jor 4 position of the phenyl

¢ V;l)
ring w1th a-phenoxyalkylhallde of Formula

!

0-(CH -X

vH
' \

wherein Rl is as defined ebOVe, ﬁ is the integer 2-4 and "X" comprehends
10 ~ halogen, preﬁerebly chlorine or bromine; or a suitable leaving group
such as sulfate, phospﬁate, tosylate, mes&]ate, and the like, in the
presence of a suitable alkali metal base such as sodium'hydroxide,
potassium hycroxide, sodium carbonate or fotassxu* car o“ate in a

reaction inert solvent such as xylene or acetonitrile znd the like.



action periods are neededawhile at hi gher tenperatures,

s conpleted in a shorter tine. In the case of aceto- nitrile or
| ménapdetdddazratoht proedured Rra épastdonm gkt og 0L, 8 to 68 :
eferred process for preparing Formula | products conprises 10

r eact iti%g Eorsepigazéaryiion lspkh rdsazidsendeairibed Mok achlel amiyt br fonphenoxyal kyl -
halide of Formula VI in the presence of an alkali netal carbonate such asy
pot as $it@fn fatboFabriedr swodeein cadbGahtieli, nBacer®nizees |@ssfhe formula ||

pi perazinyl al kyl triazol one intermedi ates are preferably obtained by

al ky! &t Fnbrq‘iﬁﬂgé?ﬁﬁe the t1pagtantshaye ghebipell - i adSinert 3relaat fya opyl ) pi per azi ne
to provide a |- (hal ophenyl)-4-(3-hydrazi no- propyl)plpera2|ne of Formul a

11 [e‘r°tl]'e“t at {FUPSHATEFES Tangidg ExamdebensdSQiQ-hto 200°C. Aceto-

N- et hoxyc on ropionamde Jerr] in a reaction inert solvent at

el evat' é‘% f%nﬁ%%/ E?’!?paﬂgll’éﬁbjr%'laé)bIﬁra%eféﬁﬁaﬁqéventaréorpaattxingarI y preferred
as sol JeNis \1I_\A t % reat&t Il on convenjently carried out atrefl ux
tenperature o5 1&? BF QTEE ANT¥eRY YBighs dp ot advesselpéfectcehoni tri | e,

et hyl acetate, di nethylformanm de, ethers such as tetrahydrofuran and the

i ke, The Fornula |la 4-piperazinylal kyltriazol one internedi ates are
prepared by heating N-ethoxycarbonylthiopropi onam de with hydrazine 10 in
et hanol to fragtiateot reactirasotambe camppoysdd OIn Ebisntlegaddy p&lvehts such

as benzeng, toluene dimethylformamide, n-butanol, and the like are
suitable. The reaction period varies to some extent depending on i;j
solvent and temperature selected. For instance, at lower temperatures,
5 lopg reaction periods are reeded while at highar tewperatures,
alkylation is completed in a shortef‘ﬁime; In the case of acéto—
nitrile or gylene, optimum fields are obtained with a reaction period

of 8 to 68 hours.

A preferred process for prepéring Formula I products comprises
10 reacting a p1per321ny1alkyltr1azolone of Formula Ilﬂ;{gg a phenox}alsvl-
halide of Formula VII in the presence of an alkali metal carbonate such
as potassium carbonate or sodium carbonate in acetonitrile.
| lThe Formula II ﬁzperazinylalkﬁltriazolone intermediates are
preferably‘obﬁained by alkylating hydrazine with.a 1-(halophanyl)-4-

15 = (3-halopropyl)piperazine to provide a 1-(halophenyl)-4~(3-hyérazino-

propyl)piperazine of Formula III

NH,XH-CH,CH,,CH,,~X N—

(;13)



which is then alkylated with a 1-(hal ophenyl)-4-(3-hal opropyl)- piperazine
of Fonula V 20 R X-(a2) 3 25 : 3 wherein R
i 8 hal ogen and X conprehends hal ogen, preferably chlorine or bromne, or.a

suitabl e | eaving group such as sulfate, phosphate, tosylate, mesyl b8, “and
the like, in the presence of a suitable a k#di -netal base such as/g um
carbonate, potassium carbonate, 30 potassium hydroxide, sodium | de

and the like in a reaction-inert solvent. Laboratory procedures afd

sol vents. (prefer aﬁ!lyhatﬁe!:bm cendensed vith dlrethoxyrahopxbihigaropieramide for t he
al kyl ati on of For di,ates with Formul a VII henoxyal k

hal i'des are enpl O@d& %ﬁb@ M TBAFIGR JNeTh OLyeht 8 eegﬁl’%/??& Ivi%ffpﬁvm‘a‘n-
Il and Ila inter-Alkanokt, ewdnwretham]heate pgrt:.cularly preferred as solvents

N- et hoxycar bonl t the
triazol one con‘go[}}ncqfﬂoﬁ&FQ% Icghferrgi‘ Q@z‘%ﬁw} at

1-'( hal opheny| P54-Qthensuigatdisy s9kyvepts m@@ﬁp@&ﬁ@ﬂlﬁr%’eﬁ#@)’&%ﬂéﬁ?ux

tenperature. ConpimkRyliferidifde, @ehérss kil as ctetbafdpbARANddOthe 1 iker nul a
Il internediates, this nmethod is not as satlsfactory in that the triazol one

(I'V) is alkylated indiscrimnately at- "two and four" positions resulting in
| ower yields of the desThedormula IIa 4-piperazinylalkyltriazolone intermediates are

- prepared by heating N-ethoxycarbonylthiopropionamide with hydrazine
10 in etharol to provide the triazolone compound of Formula IV

- |
.. 5 1
CHy —=
5 . 4 )5 2
. 4] -
aw)
which is then alkylated with a 1~(halophenyl) -4-(3-halopropy1)-
plpera.zme of Fomula V
20 | o
_ Y R
e -
u | |
25

wherein R is halogen and X comprehends halogen, preferably chlorine
or bromine, or a suitable leawiing group such as sulfate, phosphate,
‘tosylate, mesylate, and the like, in the presence of a suitable
alkali metal base such as sodium carbonate, potassium carbonate,

30 potassium hydroxide, sodium hydroxide and the like in a reaction
inert solvent. Laboratory procedures and solvents (preferably
acetonitrile) previously disclosed as operable for the alkylation of
Fornula Ila intermediates with Formula VII phenoxyalkyl halides are

employed.



pi perazinyl al kyltriazolone (I1). For exanple, reaction of triazol one (1v)

10 At h 1-(3-phenv|)-4-(3-ch|orppﬁPpyI)piperazine in refluxing xyl ene

af f the foll owi ng conpounds (isolated as hydrochl oride salts) as ¢
sec Egiry products in addition to the desired Fornula (11) piperazinyl-

al kyl\t rl/azol émeshentaperehlicapecoghereifAr Rriegati@gatimube Al and 112- 1r‘;ﬁe::-andary o
Pro s d A CH . 05 [err] o

4- [3qu4a(g§.@ﬁpgﬂdﬁﬁfngqyp3nglkrﬁq§eﬁtﬁgrh9¢ﬂlth10prop10nar1de with

prop%/ -5-ethyl -2, 4-di hydro-3H 1,2, 4- triazol -3-one hQ/drochI orlde 10
rgz ine 1@ et(la%%l )to [g,oy}de the triazolone compound of Formul -

24b|s [ 3-[4-(3- Chlorophenyl) - 1-pi perazinyl ] -

propyl]-5-ethyl-2H1, 2, 4-t4 iyazol - 3 | §4H) one hyrdochl oride; mp.
206-208[err]C. (dec.) 0 An Zaﬁtdr nate' process for preparing a conmpound .of
Fornmula [err] [err] 20 corrprﬂses c# densing a Forrmula 111

| - (hal ophenyl) - 4- (3- hydrazi no- b pi perazine with a

N- phenoxyet hyl - N- et hoxycar bonyl t hilbpr opi on- am de of Formula (V) wherei n '
Rlerr] is as defined above and n Os 2-4. [err]
(Iv)

which.is then alkyla;ed with a 1¥(halopheny1)-4é(3;hai§propyl)piperaziné
5 compound in xylene at reflux temperature. Compared to the previously
described preparation of Formula II intermediates, this method is not
as satisfactory in that the triazolone (IV) is alkylated indiscrimina;ely
at "th and four" positions resulting in lower yields of the desired
piperazinylalkyltriazolone_(II). For example, reaction of triazolone (IV)
10  with 1-(3-phenyi)-4-(3—chloropropyl)piperazine in refluxing xylene
affords the following compo;nds (isolated as hydrochloride salts) as
secondary products in addition to the desired Formula (II) pipefazinyl—

~ alkyltriazolone intermediate wherein R is meta-chloro.



&

30 The condensation is carried out in a suitable reaction inert solvent
such. as ethanol as previously described for the preparation of the Psthul a
(41) piperazinylalkyltriazol ones. The For Vintermediate can b N
obt ai ned by standard nethods such as conde ng nmet hyl dithio- prg
wi t h"a N-(phenoxyal kyl ) et hyl carbonate under basic conditions 35 or
alkyl ating N- et hoxycar bonyl t hi opr opi onani de with a phenoxyal kyl - hal i de -of
Formula VIl in the presence of an alkali_netal base. .- 13 - The

. procedures hereinabove described foe8 | ounds of the fornula
[err] constitutes a unitary process which conprises condensing an am de of
the Formula VI S O [err] UVI) wherein Rerr] is hy&!ogen or

Rl err]-phenoxyal kyl of 2 to 4 carbon atoqy”ﬁf\@ ab
1-(ha|ophenyl)-4-(3-hydrqunOpLegéﬁ?E%Eg(azine _nggrnula-lﬂﬁl[err] wher ei n
Ris haloggn in a reaction inert &0V 't\Qt elgva tenpera- tures to
provi de conpounds of Formula | when R err]s/R- phenoxyal kyl and conpounds

of Formula Il when Rlerr] is hydrogen and thereafter alkylating a Formula
Il conpound with a phenoxyal kyl halide of Fornula M1 in the 10 presence
of an alkall Jglal basey 4-L 3-[4-(3-Chlorophenyl) -1-piperazinyll-
. ' propyll-5-ethyl-2,4-dihydro-3H-1,2,4-
A~ : triazdl-S-ons hydrochloride;
10 O m.po 210-212 c. (dec')
U, : :
| CH—==N 2,4-bis-L3-[4-(3-Chlorophenyl) -1-piperazinyll -
5 l. propyll-5-ethy’ -2571,2,4-traaz01-3(4 -one
A- A hyrdochloride; m.p. 206-208°C. (dec.
15 0 ' _
Anzﬂienﬁna»pnxmss ﬁnrprqﬁnﬁng a compound of Formula Ciﬂg—rz=:ﬁ _
' | | B-N \8/ N-A
20 comprises condensing a Formula III 1-(halophenyl)-4-(3-hydrazino-
pnu»ﬂ)pnmuazﬁmayﬁth.al%phemnqethyb¢%ethnqcafhmnﬂrhﬂnnnpﬁxv-
amide of Formula (V) whereﬁniﬁ_is as defined above and n is 2-4.
O - CHCHC=S |
—0- (@), N ¢ _CHs
. - 114
0
4]

30 The condensation is carried out in a suitable reaction inert solvent
such as ethanol as previously described for the preparation of the
Formula (II) piperazinylalkyltriazolones. The Formula V intermediate
cmlbe(ﬁmahuﬂ.ﬁystmuhrdnbthxhisxﬂlascnmhmsﬁu;meﬂnﬂ.diﬂﬁn-,
propionate with a N-(phenoxyalkyl)ethylcarbonate under basic conditions

35 or alkylating N-ethoxycarbonylthiopropionamide with a phenoxyalkyl-
halide of Fornula VII in the presence of an alkali metal base.



- : i [ 4

- "14. - A still further preferredigrocess for preparing a conpound of the
va 05 [err] conprises alkylating a Fornula VII

al kyl t ri azdhenerdoeduedosl Drydk:hbyvewisrein Rier il isrimgdrogenzidal ogen *

y, and nis the integer 2-4*with a

| - { hatOplednihe faxnedahal opr opyl ) pi perazine of Formula.-1X 15 [err] (1X) 20 . .
wherein R is hal ogen and X conprehends hal ogen, preferaly chlorine or o
bromi ne, or a suitabl e |geaving gnpup such as sul fate, phosphate, tosylate,
mesyl ate, and the li ke,2Pn t esence of a suitable alkali netal base
such as sodi um car bonat e, potassfyum car bonat e, potassi-um hydroxi de and
preferably sodi um hydr oxede i? a rmaction inert solvent. The 2S term

0

"reaction inert.solvent" refels to any protic or aprotic solvent or diluent
whi ch does not enter into the“reaction to any substantial degree.

Labor at or, r.e eviously discl osed as_operahle for the
al kyl at i (?\rén%%ﬂ&or mil a i i *ﬁé eré rregggdi%'g?es cﬁoéj%sé%rcﬁﬂﬁwg %Eﬂ’g‘%’y&?k‘g'le
hal i des gpem@Pipyed, In the instant case, alkanols, 30 particularly

i sopropanol, are preferred. o

s -0
. " 1" .
- N
CH3CH2C_? COCZHS
R! '
(VI) ()
wherein Rﬁ'is_hydrogen or Rl—phénqualkyi of 2 to 4 carbon atoms with a

5 1-(halophényl)-&-(3-hydrazinopro§y1)piperaziné of Formula TII

NHZNH-CHZCHZCHZ-N h /

(111)

wherein R is halogen in a reaction inert solvent at elevated tespara-
tures to provide compounds of Formula I when R' is Rl-phenoxyalkyl and
compounds of Formula II when R' is ﬁydrogen and thereafter alkylating
a Formula II compound with a phenoxyalkyl halide of Formula VII in the

<
10 presence of an alkali metal base.



The aforenmentioned preferred processes for preparing conpounds of Fornula |
from-triazolome intermedi ates of Fornula Il and VII|I can be viewed as-—.
effbodi nent's of a unitary process which conprises al kylating a conpo \
Formul a X - 15 - [err] 05 wherein A is hydrogen or a g)i
1- (hal ophenyl) - 4- ( 3- hal opr opyl ) pi perazi ne radi ¢gal .10 [err] B is hy

or. t he phenoxyal kyl radical 15 [err] in whi ch "R' is as defl ned
above, "n" is the integer 2 to 4 and one of 20. "A" or "B" nust be hydr ogen
wi th an al kyl ating agentA aftiFb fomther\preferrddXprddess cforp prepdring

conposition of th can be used for treating a marrmal affllcted
W th depression byamnl systemcglly to said mammual a
therapeutically effective antl g'ﬁs fanount of a conpound of Formula |

or a pharmaceutically 25 accept abI e LeNaddi tion salt thereof. An
“effective doseqlsranges fromO0.01 to ﬁd riig/ of body wei ght with the dosage
on dependant o effects sought manner Qof adm nistration, and to some

extent with the p@&{,ﬂﬁ q Séf&g,?acj*gﬂpl t|on
refers to oral, rectal ang par ent i t . i ntr anmiecu In ravenous and

subcut aneous) . : czﬂsTﬂ
. ' . _@'O‘(Cﬂz)n YNH
10- o ' _
o - o

wherein R is hydrbgen; halogen or alkoxy, and n is- the “integer 2-4
with a 1-(halopheny1) -4-(3—halopropy1)p1peraz1ne of Formula IX

X-(G,) 5 U_gk

_20 wherein R is halogen: and X cm:prehends halogen, preferaly chlorine or
bromine, or a suitable leaving group such as sulfate, phosphate, tosylate,
mesylate, and the like, in the presence of a suitable alkali metal

 base such as sodium carbonate, potassium carbonate, potassium hydroxide

U and preferably sodium hydroxide in a reaction inert solvent. The
' 25 term "reaction inert solvent" refers to ény protic or aprotic solvent

or diluent which does not enter into the reaction to any substantial
degree. Laboratory procedures and solvents previously disclosed as
operable for the alkylation of Formula II intermediates with Formila VII
phenoxyalkyl halides are employed, In the mstant case, alkanols,

30 particularly isopropanol, are preferred.
' ~ The aforementicned preferred processes for preparing
compounds of Formula I from triazolone intermediates of Formula II
and VIII can be viewed as embodiments of a umtary process wh:.ch
comprises alkylating a cmlpomd of Formila x '

15



30 Cenerally, it will be found that when a conpound of the present

I nveaty on is admnistered orally, a |arger quantity of the active agent is
regfi ked to produce the sane effect as a smaller quantity given

rnally. 1In accordance with good clinical practice, it is preferred
to\a ster the instant conpounds at-aisoncentration -16- level that _ .
Mproduce effective antidepressant effects without causing any harnful w/
or untoward side effects. The conpounds of the present invention may be
adm ni stered for antideprgsgant purpos ei ther as individual therapeutic
agents 05 or as mxtures &4 — her apeutic agents. Therapeutically,
they are generally given as Qar ceutgcal conpositions conprised of an
anti depressant anount of a d@nﬁ%' of NEbt@iDa | or a phar maceutical ly
acceptabl e salt thereof and a phar eutically acceptable carrier.

Phar maceuti cal conpositions which provide fromabout 1 to 500 ng. of 10

the activesi ngredi ent per unit dose a{e@ preferred and are conventionally
prepared as tablets. | ozenges. capsul®es, powders, aqueous or oily

suspensi ons, 'S){‘I‘ ups, elixirs and acqueous sol utions. The nature of the
phar maceut i cal"ieBpHbA tsoRydnegeR \ax g2 wi1(halopheryd) -4 =(3-belnprerydn piveraging r ed
route of adm rhdidati on. For exanple, 15 oral conpositions nay be in the
formof tablets.or capsules and may contain conventional excipeints such as
bi ndi ng agents (e.g. syrup, acacia, gelatin. sorbitol, tragacanth, or

pol yvi nyl p@rrol i done), fill (e.q. osBR, sugar, maize-starch, calcium
phosphat e, : . - ST
@A D s
~ B' is hydrogen or the phenoxyalkyl radical
R

15 1
BV

in which "R," is as defined above, "n" is the integer 2 to 4 and one of
20. "A" or "B" must be hydrogen with an alkylating agent of Formula VII or IX.
| The compounds and composition of the hwvention can be used
for treating a mammal afflicted with depression by
administering_systemically to said mammal a therapeutically effective
'antidepressant amount of a compound of Formula I or a pharmaceutically x;)
25 acceptable acid addition salt thereof. An effective dose ranges from
0.0l to 40 mg/kg of body weight with the dosage on dependant on effects
sougﬁt,'mahne; of administration, and to .some extent with the particuiar
compouhdjselected. Systemic administration refefs to oral, rectal
- and parénteral_ (i.e. intramuscular, intravenous and subcutaneous).
30 Generally, it will be found that when a compound of the present
invention is administered orally, a larger quantity of the active
- agent is required to produce the same effect as a smaller quantity
given parenterally. In accordance with good clinical practice, it is
prefermaitoaxmﬁnster'duainstanttxmmnmmds at a concentration

«




o

sorbitol or glycine), lubricants (e.g. nmagnesium stearate, talc, 20
pol yet hyl enegl ycol or silica), disintegrants (e.g. starch) and wetting
agents (e.qg. sodiumlauryl sulfate).. Solutions or suspensions of a Fop
| ‘conpound wi th conventional. pharnmaceutical , vehicles are enpl oyed for,
parenteral conpositions such as an aqueous y%lﬁtion for intravenous
i njegction or an oily suspension for intrauscular injection. 25
following non-limting exanples illustrate the process and products of this
i nvention. Nuclear magnetic responance (NVR) spectral characteristics refer

to chem cal shi ftieudmthat ofidl [prodyce effective antidepressaut affpcts wigwut

mllion (ppm ver g4gsingt m_zq!lﬁ P URtRard &gk ed¥eefd andard.  The rel at | ve_ -
area reported for the var i ous ts correspolnds to ﬁe nunber of hydro
atons in the individual §?’FH°HE‘§R nthe RECSERL Linvention mays he radministe

mul'tiplici té i s 5fo:(' rantddéprdssantbpanpdses eftissr ébiilhdmﬂdhawmbrév&ud ragahﬁ
r), or quadry e ere
The' for mar 1 s CRVRCF *’%%gw ‘5‘?'& Gl S, MR RN,
Abbr evi at i ons enpP&§ &engral DI\B(W a(—‘olp mam:s@ )Flowmm:cmﬁe}‘mw of an
(infrared), and Kﬁtﬁg g‘g 3:?/1 offfound of Formula I or a phammaceutically
Ve

EXAMPLE 1 2-[3-[4; e)ﬁ°f|-§“‘£ a]%r%%éﬁllly(%ﬁceptable carrier.

propyl ]-5-ethyl-I
1- (3- Chl or opr opyl ?hmeum rdmpgsi)tpomsawhm}nprcmideofm about 1 to 500 mg. of
10 the active ingredient per unit dose are preferred and are convent:.ona.llv

- prevared as tablets. lozenges. capsules, powders, aqueous or oily
suspensions, syrups, elixirs and acqueous solutions.
The nature of the pharmaceutical composition employed will,
of course, depend on the desired route of administration. For example,
15 oral compositions may be in the form of tablets or capsules and may
contain conventional excipeints such as binding agents (e.g. syrup,
acacia, gelatin. sorbitol, tragacanth, or polyvinylpyrrolidone),
fillers (e.g. lactose, ‘sugar, maize-starch, calcium phosphate,
sorbitol or glycine), lubricants (e.g. magnesium stearate, talc,
.20 polyethyleneglycol or silica), disintegrants (e.g. starch) and.
wetting agents (e.'g. sodium lauryl sulfate). Solutions.or suspensions
.of a Formula.I compound with conventional pharmaceutical. vehicles are
employed for parenteral compositions such as an aqueous solution for

NS intravenous. injection or an.oily suspension' for mtra:mscular injection.
25 - The following non-limiting examples illustrate the process

and products of this invention. Nuclear magnetic responance (NMR)-
spectral characteristics refer to chemical shifts down field (&).




chloride.- A 50% sodi um hydroxi de sol ution (430.6 g., 5.333 nole) is 15

added dropwi se to a stirred sol utdi ob7 of 1-(3-chl orophenyl) pi per azi ne

"b{:hl oride (502.0 g., 2.153 nole) and 1-brono-3-chl oropropane (339.0 g.,
3 0| SdprbBsiB@s Par eyl midltod Ippdll versial oftaainbiilyds MinGt &4 Ni ng

eyature of 0-10[err]C  Stirring i.s continued for a 16 hr. period atu
t enpeirRi i@ abshdhbe. UPREtcigaBi SrophicRridefo?he 6818308t ed and
concentrated under reduced ‘pressure. The remaining residual oil is taken
up in 500swiftsaartesm@nd$ idot eiccdutbed bhaylitdgenaimmeoitc ehé riabediasatier reduced
pressure to an oily residue which is dissolved in ‘boiling dilute

hydr ochl osibstcatiethe(dnd6thd inhedrenaf athepshifes |asAtd exshetdliyinaied

2-[3-[4-(3-chl orophenyl) - 1-pi perazinyl] propyl]-5-

L]

. et hyl -2, 4zehidryert @c3btnad, Lingl et i(hzhl =8} Gpdet (m), ¥83p280 (h}. vconcentrated -« ... .

HC1, 3.36 nole). The oil which initially separates fromthe cool ed acid

sol uti on, qeasituElqt §8) gathktcaneling cavgtins repdrsed edhere iapgeebniatédr col d wat er

and air dried. Crystallization of this material from water enpl oying

acti vat edTen £peent 1afRM8r (elyent)s3g8 (rglagiggogregs multiplicity, J value).

1- (3-chl oropropyl)-4-(3-chlorophenyl) pi perazi ne hydrochl oride, mp. .

196. 5- 198.‘*5'{)‘&”%@” pioyed. Efffjgl‘%%ﬂen f")“.—‘ﬁ‘l‘ldé'-“ﬁﬁ}lﬂ%‘i]ifﬁﬁb‘?ﬁpypj_'pi per azi ne. -

Hydr azi ne bydrata (10 ., 0.184 nole),iin 20 M. of ethanol is added

slowy to (1‘¥ T3re |,Qﬁﬁ)_&ﬁyﬁ?f}ﬁs_s(lg@g%ﬁ}#%ear opy! ) pi per azi ne hydrochl oride 10

(9.29,4., 0.03 nole) in 20 m. of | After refluxing the m xture for

a3 h%s period, the solvent is rerme%/}ie\gp%]&er reduced [

2-[3-[4-(3-Chlorophenyl)-l-piperazinyl]~

propyl]=-S-ethyl-1H-1,2,4~criazol-3(2H)-one* (I11a)

c . _ . : . L
-2 5‘-r1=====ﬂ . //___\\
o m\]/'bl-cazcuzcaz-u u,—d

0

(a) - l-(3~Ch19ropfdpy1)-6-(3—chlorbhéhv1)piperaziné'Hydro-

chloridg.f A SQZ sqdiﬁm hydroxide solutibn (430.6 g.,.5.333 mole) is
15 added dropwise to a stirred solution of 1-(3-chlorophenyl)piperazine
hydtochlorid;-(SOZ.O g+, 2.153 mole) aqd l-Bromo-B-chlofopfgpane
(339.6_3.. 2.153 moie) ip 435 ml. water and 535 ml. acetone while
maintaining'températgre of 0-10°C. Sti:ring'is continued for a.
16 hr. period at room temperature and the upper organic phase theh
20 separated and concentrated under reduced pressure. The remaining
residual oil'is taken up in 500 ml. acetone, filtered and the filtrate
concentrated under reduced pressure to an oily residue which is

dissolved in boiling dilute hydrochloric acid (1.67 liter water plus

[l #aleernacely named 2—[3-[4-(3-chiorupheny1)-l-piperazinyl]prdpyll-S-

athvi=-2,%-dihydro-30-1,2,4-triazol-3=one: . %, .. o
_ _ FL ¥ F

-



(2
pressure and 20 ml. of water added to the residue. A 50 m . portion of
tetrahvdrofuran is added to the aqueous m xture which is then satu d
wkt h pot assi um hydroxi de pellets enpl Qying ice bath cooling. 15
t et rahydr of uran phase is separated, dlrxed over magnesi um sul fate an
concentrated under reduced pressure to afford 7.4 g. (92% of
I --(3 ‘chl orophenyl ) -4-(3-hydrazi nopropyl ) pi perazi ne enpl oyed wi thout furt her
purlflcatlon in the follow ng st ep. (c)
2-[3-[4-(3-Chtorophenyl)-1-pi era2|n ]pro ]ﬁ 5- '20 o
ethyl -1 H 1, 2, 459 r“}laz‘iﬂ“SS‘FZPI):@g §t9|la i oAn@foil which hindr bpteny| ) -
4-( 3- hydra2| nopropyl)p| perazi ne 19 6 , 0.073 nole) in 90 m. of et hanol
is added to I\l-béfwy%efrrﬂ'&rﬁy‘Ft‘Fﬂ%bﬁ‘ 0‘;‘}|"6n?5’|+f‘ﬂ’é’“( 1?1191%3‘35 or G?%“%Be%“dl n 30
m . of ethanol,. gg éturel(i igdfor a 16, hr. Eg{grlod wi t.h evol ution
of hydrogen sdfffd&esiry:Hage @ﬁ&érﬁ (R O ity a5 driqds g (YT ldZatiog

0,
g{gt ‘F‘l4| I(éaz;lh;)gr%];) en;%e)ni Er%t%%ééerner? r;?igé gacrt:la?\lracgfifc raggoa 8a§fo%ds(72/() of

propyl ] - ?t hyhg 1 Lo~ Lesgmdt-de h agRLa3(ALLs S, (L 811:-7-9 "e;kﬂ?ﬁgse z " 19 -

Addi tion of ethanoli c ydrogen chlorifle t6’a sa
W th precipitalhpn@bridae s.3 194 5t Fuedr af for ds
2-[3-(4-(3-chl orophenyl) -1 -pi perazinylTpropyll-5-ethyl-IH1,2, 4-

triazol -3(2H)-one hydrmhlpf(lz.d@uo% en ﬁﬁ-‘lol@i-@ ;dPazinopropyl)pi erazo"ﬂal
Calcd. for [err] N, 18.13.7 Found:

(DI\\ZB;O dlerr]) Hydiiaz’hﬁe(l@ldxhct.? (BOHZ);. , D 1@4 (rBH:YT)in 2 413 (o%"k:ﬂlam..)l is added

slowly to 1-(3-chlorophenyl)-4-(3-chloropropyl)piperazine hydrochloride
10 (9.29 ¢g., O;OB-hole) in 20 ml. of ethanol. After.refluxing the

mixture for a 3 hr. period, the solvent is removed under reduced

pressure and 20 ml. of water added to the residue.. A 50 ml. portion

of tetrahydrofuran is added to the aqueous mixture which is then

saturated with potassium hydroxide pellét§ employing ice bath cooling.
15 TheICetrahydroEuran phase is separated, dried over magnesium su;fate

and concentrated under reduced pressure to afford 7.4 g. (92%) of

i-(3-chlorophenyl)-4-(3—hydrazinopropy1)pipérazine employed without

further purification in the following step. |

(c) 2-[3—[6-(3—Chlorophcnvl)-l-piperazinyl]propvl]-5-

20 étbyl-lH-i.Zih-triazol-B(ZH)—one.- A.éolutiqn of l-(3-chlorophenyl)—
- 6-(3-hydrazinoptopyl)pipérazine glg.é g., 0.073 mole) in 90 ml. of
ethanol is added to N-ethoxycarbonylﬁhioprcﬁion;mi¢e (12.13 g., 0.073
mole) in 30 ml of ethanol _ The mixture is refluxéd-for alé hr.
perxod w1ch evolution of hydrogun sulfide and then concentrated under
25  reduced pressure. CrystallxzaC1on.oE residual material from ethanol
affords 18.3 g. (72%) of 2-[3-[4-(3-chlorophenyl)-l-piperazinyl]-

propyl l-—S-ethyl-lll_—l, 2,4=-tr iazol.-S(Zﬂ)-one, m.p. 79-81°C.

"1 * o -
n_ et hanol



7.3 1z), 3.18 (8lI,mM, 3.68 (41, mM, 6.89 (3H. M, 7.24 (1H M, 11.49

(I Hbs). 10 IR (0.5% KBr, cm ): 770, 940, 1255, 1440, 1485,
1 \1690 2570, 2980. EXAMPLE92 - ’

(3-Chl orophenyl) -1 - pi perazisnyl ] propyl ]-5-et hyl -

enoxvet hyl )-2H 1, 2,4-triazol -3(4H)-one [err] 15 (a) ..
ron in Xyl ene. - Sodi um hydroxide (2.08 g., 0.052 nole) in 10 m. ofw'
water is added slowy to 2-[3-[4-(3-chl orophenyl) -

1- pi perazinyl ] prop 5-ethyl-1H 1,2 4-triazol one (18.2 g., 0.052
mole) in 150 m . Hﬁﬁﬁmﬁhaﬂmmm h’%’i‘ﬂ%?u%°‘\ﬁ?3.°rﬁ§??ﬂj°u of %Gﬁpl ete,

rest ig'ula?b' X ?Filer=h%‘m?°vl?eh§€§§51h%§§¥ﬁ?§ocﬁééfﬁ | el a%ar*weg#%aﬁﬂgfﬁ '
2-[3

Cthyl -2, 4- B G EECR RN é%*%?@f’fédﬁ??%%@s BB 50 - the

propess rep tzst H-lonkhl?y&Pg}hﬁﬁilﬁgflgbl%ﬁ - (3-chl orophenyl ) -

1- pi peraziny ]propy et’hy trlazo 3(2H)-one is obtained as a

hard soti'd. The sodhyim salicdl sfoqubvefl éffn.apspended an 20G rkh. of 05 |
xylene and ni xed wiTT phenoxyet hyl'thP8m de (10.4 9., 0.052 nolé) in 20 n.

of xyl ene. NThe@.L8sUFbhdag NEXBRIR;I 8§, reeuumedlwgt,h stirring for a 64 hr.
peri od and the hot reaction mixture filtered. The

NMR (D\ISO-dﬁ) 1, 15 (34,¢, 7.3 Hz), 2.16 (2H,m), 2.43 (2H,q,

7.3 Hz) 3.18 (8H,m), 3.68 (4H,m), 6.89 (3H,m), 7.24 (1H,m), - \J

11.49 (1H,bs).
10 IR (0.5% KBr, cm ©): 770, 940, 1255, 1440, 1485, 1595, 1690,
2570, 2980. |
EXAMPLE 2

- 2-[3-[4-(3-Chlorophenyl)-1-piperazinyl]propyl]-5-ethyl-
4-(2-phenoxvethvl)-2H-1, 2 4-triazol-3(4H)-one 1%

- C H- . -
2 ——
| \
Q—ocu cuz-v\/\z-cu CH,CH - ,—@
o v

15 - '(a) Reection.in Xvlene.~- Sodium hydroxide (2.08 g. ; 0.052

¢

mole) in 10 ml. of water is added slowly to 2—[3-[4-(3-chloropheny1)-

l—plperazxnyl]prOpvl] 5-ethyl-1H-1,2 d-crlazol—a(ZH)—one (18
0.052 mole) in 150 ml. of warm ethanol with stirring. When mixing is
complete, distillablee are removed undef reduced pressure. Ethanol‘

20 is added to residual material and removed under reduced pressure and

*Alternately named 2-[3-{4-(3-ch1q:ophcnyl)-l-pipernzinyl]propyl]-S?
~ ethyl-2,4-dihydro-4~(2-phenoxyethyl)-3H-1,2,4-triazol-3-one.



filtrate is concentrated under reduced pressure and residual materig
up in ether. I'nsolubles are collected and the ether filtrate 10 y
concentrated to afford 22.9 g. (94% of 2-[3-[4-(3-chlorophenyl) 0 ;
pi perazi nyl ] propyl]-5-ethyl -4-(2-phenoxyet byl )-2H-1,2, 4-triazol - H) - one
as the free base. Purification of the product is carried out by aci difying
assptution of the free base in ethanol wth ethanolic hydrogen chloride,
“and crystallization to afford hydrated (0.25 nole) 15

oyl )2 1.2, 4L HELPICcse 9pes g@@pgﬁ%p}@% Shity ot pAS B Herompepy s,

yield). Anal. Cal-dpefazingflorepyl] eﬁ-qtsylz-ﬁ.&m,s-mazol,-smj)nne Fisupbraiged

t aken

58.61: H, 6148; '\Ls]a3hm gﬁd Nl\/R(Il\/BOd[err]) . 1.20. (3H,t
7.5.Hz), 2.16 (2H M, 2166 (2H q, 27 (8 3174 (4H, n), 3.96
(2H,t), 4.17 (2H1t), 6. e(?csﬂlm Sa#tz@ Mxﬁru 18{? dyin 200pmk-0pE0, KB,

cnferr]): 705, 9%A.end2id, mibeddOvith4pienokzthyl H’%ﬁzd&iﬁﬂ@.,tl 394@ O%nﬁléa)alml e

of non-hydrated 2 [ 4 or

(2- phenoxyet hyl) 2&2%-1 fg%%?rl g@%l{%%&%g &{lﬁg_&?ocﬁ ori de l'g farne
according to the’ mbaé%mcmxmmmtmmmmmre filtered. Thef\nal
Calcd.. for [err] fiictate & @RcePiratbd ®mddr reduced pressure and residual material

taken up in ether. Insolubles are collected and the ether filtrate
10  concentrated to afford 22.9 g. (94%) of 2-({3-L4-(3-chlorophenyl)-1-

U * piperazinyl] propyl]-5-ethyl-4-(2-phenoxyethyl)-2H-1,2,4-triazol-
3(4H)-one as the free base. Purification of the product is carried
out by acidifying é solution of the free base in ethanol with ethanolic
hydrogen chloride, and crystalhzatmn to afford hydrated (0.25 mole)

15  2-[3-[4-(3-chlorophenyl)-1-piperazinyllpropyll- 5-ethy1—4-(2-phenoxy
ethyl)-2i-1,2 4-tnazol-3(4§)-one hydrochloride, m.p. 175-177 . .
(30.7% yield). |

Anal. . Calcd. for CZSHSZC]'NSOZ‘ml 1/4H20 C, 58.77;

" H, 6.61; N, 13.71. Found: C, 58.61; H, 6148; N, 13.68.

20 | NR (IMSO~dg) : 1.20 (3H,t 7.5 Hz), 2.16 (ZH,m), 2166 (ZH,q,
7.5 Hz), 3.27 (8H,m), 3174 (4H,m), 3.96. (&H,t), 4.17 (H,t), 6.96
(6H,m), 7.29 (3H,m), 11. so (1H,bs) .

IR (0.5% KBr, am %): 755, %40, 1235, 1440, 1490, 1595,

N 1710, 2580, 2940.
25

A sample of non-hyd:rated 2{3-£4-(3-cmoropheny1) -1-
piperazinyl]propyl]-5-ethyl-4~(2-phenoxyethyl) -2H-1,2,4~triazol-
3(4H) -one h.ydrochlonde obtained according to the above process
melted at 175-177°C.




N, 13.83. Found: C, 58.98; Il, 6.44; N 13.58. NWR (DMSO-d[err]): 1.20
7.5 Hz), 2.14 (2H m, 2.65 (2H,q, 7.5 Hz), 3.25 (811, m, 3.72 i
3.95 (2H,t), 4.16 (2H,t)~ B -6.91. (6H, M, 7.25 (3H M, 11.61
Clerr] NVR (DVMSO-d[err]): 9.65, 18.40, 22.90, 40.57, 41.89, 44.73,
' 52.92, 64.95, 114.06, 114.30, 115.21, 119.12, 120.93, 129.53, o
—55, 133.94, 147.92, 150.78, 153.15, 157.87. Ir (0 5% KBr, cnferr]):
750, 940, 1235, 1440, 1485, 1595, "10- 1710, 2570, 2930. (b) Reaction’in
Acetonitrile Wth Potassium Carbonate.- A m xture of :
2-[3-[4-(3-chlorophenyl)-I-piperazinyl ] propyl]-5-ethyl-IH

1,2,4-triazol - 3( 2tHhabnecoldai.gfor @ % comlog) Helpheopxsgetdy ki, bg.gmi de (8. 62 g.
0. 043 nol e), potassium carbonat e E % 0. 086 nol e) and 15 a trace of
pot assi umni, oti.@a. | Foldf3? nt, 56f983cat0&1|4&r|\i ell}s8refl uxed for a 64 hr.
period. The reaction mxture is filtered, the filtrate concentrated under
reduced pressure W@ (RSPl nat0r (B, cf akénialp RildelPiem)anl 66i | t er ed.
Concentration of the ethereal filtrate affords 18.35 g. (91% of the free
base produdt,®- 83 [Hg) ( 3.2h| GllepheRyld (pH,mde 3.95 (2H,r), 4.16 (IH,t),

pi perazinyl ] propyl]-5-ethyl-4-(2-phenoxyethyl)-2H1,2,4-triazol- 3(4H)-one.
The frée t?aég § noert St » tHe ﬁy@r"@éﬂ .oride in ethanol enploying - ©
et hanol i c hydroger]_ghl oride ang crystallized fromethanol to afford a 53%

yield of analyticat| PFHUPESCrdea: 1 :6%. léhltoor &5178my49- 57 » Filp8? adfnid

E;S%LL[;S%GSQ" 2 4221%99% %’@??{Cﬁ{\‘ ”éa%&d ﬁ?oﬁ c?& Pﬁ(ﬂépf gb 59, 29;';)

H' 6.57 Njolss 8?33 9':0%9 92C156%%2i 59,45, G568, N 13.52.

. Ir (0.5% KBr, cm ): 750, 940, 1235, 1440, 1485, 1595,

— - -

10 1710, 2570 2930.

(b) Reactlou in Ace:on1cr11e W1:h Potassium Carbonate.- A

mixture of 2-[3-[4-(3-chlor0pheny1)-l-piperazinyl]p;opyl]~5—ethyl-l§}
1;2,4-criazol-3(2§)4§ne (15 g., 0.043 ho;e),'phenokyethyl bromide
(8.62 g., 0.043 mole), potassium carbﬁnate (ll.é g., 0.086 mole) énd

15 a trace of potassium iodide in 100 ml. of acetonitrile is refluxed
for a 64 hr. period. The reaction mixture is'filﬁered, the filtrate
concentrated under réduced pressure aﬁd fesidual maéérial taken up in
ether and filtered. Concentration of the ethereal filtrate affords
18.35 g. (91%) of the free base product 2-[3-[4(3-chlorophenyl)~1-

20 pipérazinyl]probyi]-S-ethyl—&-(2-phenoxyechyl)—zgfl,2,4-::13201-
3(4H)-one. The free base is cqnverted to the hydrochloride in
ethanol employing ethénolic hydrogenchloride and crystallized from
ethanol to afford a 537 yield of analytically pure 2-[3-[4-(3~'
chlorophenyl)-l-piperazinyl]p;oﬁyl]—S-c;hyl-b-(2-phenoxyethy1—2§r

25 1,2,4-Eriazol-3(4§)-one hydrochloride, m.p. 175-177°C.

Anal. Caled. for C CIN_O.-HCl: C, 59.29; H, 6.57;

25 3'7 572
N, 13.83. Found: C, 59.42; H, 6.068; N, 13.52..



- 22- - NWR (DVBO-d[err]): 1.20 (3Ht 7.5 Hz), 2.15 (211,m), 2.65 (2H q,
7.5 Hz), 3.25*(8Il,mM, 3.72 (411,m, 3.95 (2H,t), 4.16 (2H,t), 6.93 (6H M,

727 (3H,m, 11.61 (1H bs). IR (0 5%N§'L ¢cm ): 755, 940, 1240, 1440, -
1490, 1595, 1710, 5 2580, 2940. EXA 2E ey
2-[3-[4-(3-Chl orophenyl) -1 - pi perazinyl] propyl]-5- et hyl -2, 4-di hydro-4-(3 \
pRenoxypropyl)-3H1,2,4-triazal-3-one [err] 10 A m xture of r);'/(3-"'

2-13-[4-(3-chl orophenyl ) - 1- pi pera2| nyl ] propyl ] -

S5-ethyl -1 H 1,2, 4-tri azml o368+ Hona.e8.€f,g, 7.9.1), nD.hG)("HQﬁDhQUGXV("HPdi opyl

brom de (2. 15 g., 0.01 nole), Ppotassium carbonate (4.15 .g., 0.01 nole) and

a trace of pot.as&i)l,lm-ilﬁd(ﬁilemin3'5®z ngett, W, ACHt O,k i 14 16S(mgt) useds f(@n,s) ,65

hr. period. The reaction mxture is filtered, 15 the filtrate

concentr-at ed 7uﬁﬂe(01!tx@)dutbdlp(ﬂ$§u)e and residual material taken up in ether

and filtered. Solvent is renoved and further purification carried out by

sequential Iy convertilfg(@+hé K3mechade tid5t h%tohym#@crﬂlllémdléo9QaI1t>9anc17ﬂ-Qen to

the free base which is chromato- graphi caIIy treated enploying a silica °

col um wi fh #eBhad8fPchloroform 20 eluant.. Free base, obtained fromthe -

chromat ogr aphi ¢ separation, is converted to the hydrochloride salt in

et hanol enpl oyi ng et hanolic hydrogen cRi%FLES to afford 1.17 g., (22%

y| el d) of analytically pure

2-[3-[ 4- (3-chl or ophenyl ) - 12 APP%‘*F% m“gﬁyfsﬁ’@ﬁﬁ iyl di hydro- 4-

hydro-&
phenoxypropvl)- 3“— 1,% 4-triazol-3-one (
. o , ——

k*/

Collg ——e N ' cL

25T Y/ / \
@-o-(cnz)3 -k'/bll-(CIlz)J-N N \—/ |

)

10 A mixture of 2—[3—[4-(3—¢hlorophen91)-l-piperazinyl]pfopyl]-
S-ethyiflgrl,2,4—::iazpl—3(2§)—one (3.86 g., 0.01 mole), 3-éhenoxy—
propyl bromide (2.15 g., 0.0l mole), potassium carbonate (4.15_3;,
0.01 mole) and a trace of potassium iodide in 50 ml. of acetonitrile

\ " is refluxed for a 65 hr. period. The reaction mixture is filtered,
15 che f?ltrace concentrated under reduced pressure and residual macterial
- taken up in ether and Eiltered.: Solvent is removéd and further
purification carried out by sequentially converting the free base to
' che hydrochloride salt and then to the free Sase which is chromato-
graphically treaged employing a silica-cﬁlumn with methanol/chloroform

20 eluant. Free base, obtained from the chromatographic separa:iOn; is
converted to the hydrochloride salt in ethanol employing ethanolic
hydrogen chloridg to afford 1.17 g., (22% yield) of analytically pure
2-(3-[4-(3-chlorophényl)-1-pipcraziﬁyl]propyl)-S-cchyl-Z,A-dihydro-&-

(3-phenoxypropyl)-3H-1,2,4-triazol-3-one hydrochoride, m.p. 145-147°C.



( 3- phenoxypropyl ) -311-1, 2, 4-tri azol - 3-one hydrochoride, mp. 145-147[err]C.
-23- Apal. Calcd. for Cferr] HC1: C,,60.00; H 6.78; N, 13.46. *Found:

60. |, 6.82: N, 13.67. NVR (DVBA3d6): 1.15 (3H.t, 7.2 Hz): 2.10
(4H, 2.55 (2H,q, 7.2 Hz): 3.18 (BH,m: 3.75 (8H m: 3.99 (2H, 6.0 Hz):
6.94\(8A, m): 5 7.27 (3H m: 11.70 (1H. bs). EXAMPLE 4

2-[ 3- [4- (3- Chl or ophenyl ) - | - pi perazi nyl] propyl | -5-ethyl -2, 4- di hydr 0- 4- (4- =

phenoxybutyl)-3H 1, 2,4-triazol -3-one [err] 10 - A m xture of
2-[3-[4- (3-chl oropkeny! Jcaledi go¢azinyldnps.opeld - ¢, 60.00; .78;
5-ethyl-1H1, 2, 4-trTazol -3-(2H) -on 6(%‘. 86@92. , 0.01 rrt?l g())', HZ1-(;’)h7ee'r’loxy- but yl
brom de (2.2913.46.0.MLndo| 69,2730l a%s8LyMNGarhanate (4.15 g., 0.01 nole) and
a trace of potassiumiodide in 50 m. of acetonitrile is refluxed for a 65
hr. period. The r @t (B¥50mi xt:ur k. I5s (34,let, €T .@dHz Y5 2. 10 e d);t 2 285€ (2H, q,
concentrated under reduced pressure and residual material taken up in ether
and filtered? Eoricdnkd 46H.a\; of- 78t (B mhi 3£ 99 tRRUs e, &F0 Oz)ls 6.9¢ (emem) pase.:
Conversion of ‘the free base to the hydrochloride salt in ethanol with
et hanol i’c Myd? o8 bnitdr i%é1 %M@ crystal i zati on of the salt from ethanol

affords analytically pure 2-[3-[4-(3-chlorophenvl)- 20
. 1-pi perazi nyl ] propyl ]-5-ethyl - 2, 4-di ﬁ?ﬁ?’&ﬁz}f(& phenoxybutyl )-3H1, 2, 4-
triazol -3 one hydr ochl OTi-‘i?y-[Jl‘(E?'-ch %§0p1h5eﬁ}c':i)-l-piperazinyl]

propyl]-5-ethyl-2,4-dihydro-4~ (4~
phenoxvbutyl)-3H-1, 2, 4~-criazol-3-one [

| _Cz“s_‘]_—"' - c1
. Q_ 0- (cnzl) 4-NYNI_(CHZ) - N _O

10 A mixture of 2—[3—[&—(3—Chlotophenyl)-l-piperazinyl]propyl]- '

5-ethyle1§71,2,4-triazol-3#(zg)-one (3.86 g., 0.01 mole), 4-phenoxy-
butyl bromide (2.29 g., 0.0l mole), potassium carbonate (4.15 -

0.01 mole) and a trace of potassium iodide in 50 ml. of acetonitrile

is refluxed for a 65 hr. period. The reaction mixture is filtered, A

15 the filtrate couccntfatgd under reduced pressure and residual material
taken up in gther and filtered. Concentration of ethereal filtrate
affords the freg base. Conversion of the free base to the hydrochloride
salt in ethanol witﬁ ethanolic hydrogen chloride and crystallization of
the salt from ethanol affords analytically'pufe 2-[3-[4-(3~chlorophenyl)-

- 20 l—piperazinyl]propyl]-5-eghyl-2,4-dihydto—4-(4—phenokybuty1)-3§7l,2,4-
triazol-3-one hydrochloride, m.p. 152;154°C.
anal. Caled. for C, H,.CLN.O,-HCL: C, 60.68; H, 6.98:

277367572
N, 13.11. Found: C, 60.70; H, 6.86; N, 13.25.



Anal . -Galcd. for Clerr] HO: C, 60.68; H 6.98; N, 13.11. Found: C,
60.70; H, 6.86; N, 13.25. -24- NWR (DVSO-d[err]): 1.19 (3H,t, 7.4 Hz);
¥.74 (4H,m; 2.19 (2H'n); 2.58 (2H,q,-7.24 Hz); 3.19 (6H, m; 3.70 (6H, r’r)
3.99 (4H mM; 6.92 (6H M; 7.26 (3H mM, 11.70 (1H bs). EXAMPLE 5 5

5- Et-hy- 4- (2henoxyeth -2H 1,2,4-triazol-3(411)-one (Villa, n = 2) [err

3 Phenoxypropi onyl Hydrazi de Hydrochl oride.- Ethyl 3-phenoxypropionat

: (17181 0 g., 7.62 nole) obtai ned according to R Hall, et al., J. Chem
Soc., 2035 (1949) is .stifFled. .a e.path A dur| ditiqn,of, ,95%
hydra2| ne (308.3 g ‘9 1§1dﬁgl qugrg(?{l %)’I ta?euzf)OrnJS Q‘q{t’ﬂ ’ ?ﬁ‘gtfu(rjg |f

al |l owed to stya t er aku r 2544 he efr.iaer r 16
hr. period andgg (? rqtéﬁgpoj\r/?()j Miligg’ 7&,(6" )\)\hytgg yl'l 9‘3 3&%9 {’9?[ mgl d)
of 3-phenoxypr, Q@I@Ry‘l‘) Nyfdrazifdeysfr eparation of the hydrochloride salt i's
carried out by dissolVing 15 '3-phenoxypropi onyl hydrazide (2000.6 g.,
11.1 nole) in 5 liters of nethyl ene chtipe.s The solution is stirred and
chilled in an ice bath as anhydrous hydrogen chloride is bubbled into the
mxture tg pH 3. Solid is -col $-aehgrhs-(2pnesb:-Weth-1yBbinyl ene chloride and air

dried to give 2100.0 g., (182,49%ryhadidh (- Bnd)henmaypﬁepamnyl hydr azi de 20
hydrochl oride, mp. 145-156[err|C.

| . CyHs — T
C QZ:>L-0—(CHZ i-L“jT’/N"

(a) 3-Phenoxypropionyl Hydrazide Hvdrochloride.- _Ethyl
3-phenoxypropionaCe (1481.0 g., 7.62 mole) obtained according to

" R. Hall, et al., J. Chem. Soc., 2035 (1949) is stirred in an ice bath

10 during addition of 95% ﬁydrazine (308.3.g., 9.14 mole). A precipitate
forms and the mixture is allbwed'tb ;tand at room temperature for
5 hr., then refrigerated for a 16 hr. period and filtered to provide
1128.0 g., of white solid (82.12 yield) of 3-phenoxypropionyl hydrazide.-
Préparacion.of the.hydrochloride éalt is c#rried out by dissolving
15  3-phenoxypropionyl hydrazide (2000.6 g., 1l1.l mole) in 5 liters of
" methylene chioride. The solucioﬁ i#_stirred #nd chilled in an ice
bacth as anhydrous hydrogen chloride'is bubbled into the mixture to
pH 3. Solid is collected, rinsed Qirh methvlene chloride and air
drled to give 2100 0 g., (87.1% vield) of 3-phenoxypr0p10nvl hydrazxde
20  hydrochloride, m.p. 145-156°C.

(bf l-Perionvl-é-(Z-phenoxyethvl)semicarhazide.- A

mixrure oE'3—phenoxyprdbiony1 hydrazide hydrochldride (938.9 g.,'

4.333 mole), 6.8 kg. ice-water and 3.4 liters tolucne is stirred in



(b) 1-Propionyl-4-(2-phenoxyethyl)sem carbazide.- A mxture of _

3- phenoxypropi onyl hydrazi de hydrochl oride (938.9 g., 4.333 nol'e), 6.8 Kkg.
ice-water and 3.4 liters toluene ts28titred in  -25- an ice bath as a

of sodiumnitrite (328.6 g*, 4.763 nmole) in 1.4 liters of water is
r-a l0 mn. period. The mxture is stirred for 0.5 hrs. at :
Celite (Registered Trade Mark) added and the mixture filtered -

through a Celite bed. The filtrate Iayers are separated, and the 5
aqueous Iayer ex

. i ned
tol uene extPat®®s L%\?’ aarl 585“5\}8? ?’F&é?\%’s‘ﬁ"u?rf%lﬁf? a({fl% 4igrter'ég§é'ﬁ§o?bﬁlé‘nteol uene
| ut f | d dd d.t fl k
bont od_on_ 4+ BIEROREPLARE Y wadé] P‘g‘g’gn mit, ipef é%tg @ezfﬂfﬁﬁ"ﬁg R e

addi tion, 0 0 %ﬁf'&] . ’ﬁfge hyl, . yanat e
|nternedlagggﬁchghébe?éﬁt ‘ﬂﬁeatlng an stlﬁrlng untrl g%sygbofgflon
stops. The qk&h ay@éﬂeé/vb@m utmarm&moig&ko % L@JJ:L&:! agﬁ%%ep' onyl

hydrazi de (381. nol e) obtained ‘according to in, et al

J. Og. SChEé"‘Lem;’BOl._Wén(r:EQE’@) iLh aasiaaboumoeerp%ymtmm stirring. ..
Stirring is 15 continued and the reaction mxtuie chilled to 10[err] C

and filter edmbidedr 6AuéR2.exteacts(Tek 8%tad 6ved) mﬂinesxum sulfate, filtered

1- propi onyl - 4- (2- phenoxyet hyl ) - sem carbazide, mp. 178- 183[err]C (c)

5- Et hyl - 4- (édptten caliehbydolulidnl o, Irphenoxypropd frit]) aotie addedsoves iaon of
~potassi um hydroxide (88.4 g., ‘1.576 nole) in 10 liters 20 of -water is
stirred andl.hebt-edeti®vdO8f er £la3k; hedted dn prsqFasrdthiud@r a nitrogen &J

»

atmosphere with stirring. Eollowing'addition, decomposition of the
10 ’azide to the phenoxyethyl isocyanate intermediate is completed by
heating and stirring untii ga$ evolution stopé. The clear, yellow
- solution is cooled to 20°C. and propionyl hydrazxde (381.8 g., 4 333
mole) obtalned according to T. Rablni,_35_3£ » J. Org. Chem., 30,
2486 (1965) is added in one portxon with stirrzng Sclrring is
15 " continued and the reaction mixture chllled to 10°C. and filtered
affords 792.2 g, (72.SZ y1eld) of l-propionyl=-é4-{2-phenoxyethyl)-
semicarbazide, m.p. 178-183°C.

(¢} 5-Ethvl-4-(2-phenoxvethvl)-2H-1,2, 4-triazol-3(4H)-one.~

" "A solution of potassium hydroxide (88.4 g., 1;576 mole) in 10 liters
20 of water is écirréa and heated to 95’3;; thn l-ptopiqnyl-h-(z-
phenoxyethyl)-sémicarbazide.(396.1 g., 1.576 mole) added and the
mixture stirred at 95-96‘0; for a 40 min. period. Insolubles are
collecﬁed and the filtrate sﬁirred iﬁ an ice bath as 145 ml. (1.74
molé) of 37Z'hydrochloric acid is added. Stirring is continued with
25 cooling to provide a white solid which is collected, rinsed with
water and air dried to ptovidéii33.5lg., (65.$Z_yield) of S;éthyl-h-

(Z-phcnpxyethyl)?2§fl,2,4-criazol-3(4ﬁ)-qne, m.p. 136-139°C.



phenoxyet hyl ) - sem car bazide (396.1 g., 1.576 nole) added and the m xture
stirred at 95-96[err]C. for a 40 mn.. period. Insolubles are collected and

the filtrate stirred in an ice bath & 145 m. (1.74 nole) of 37%

hydrochl oric acid is added. StirringdJds continued with 25 cooling tg

provide a white solid which is collected, rlnsed with water and air:

tqQ provide 233.5 g., (63.5%Yyield) of 5-ethyl- -

(2<phenoxyet hyl ) - 2H-1 2,4-triazol - 3(4H) one, mp 136-139[err] C

Anal.  Calcd. for Chgir] cabd, #@r th u 6:48: Ng,18: 0%, dFounek; c31:56@>177 H,
6.50; N, 17.91. EXAVPLE 6 2-[3-[4- ( 3LCAP ot dphenyl)-I - pi perazi nyl ] -

propyl]-5-et bydd?, 42,dohyndr ond6( 2y;phenagxyLet hyl ) -3H 1, 2, 4-tri azol - 3- one

[err] Reaction in Isopropanol w th Sodi um Hydroxide.- A mixture of

5-cthyl - 4- ( 2- phenoxyet hyl ) - 2H 1, 2, 4- t rixazmle- 8( 411) - one (60.0 g., 0.257

nmol e), 1-(3-chlorophenyl)-4-(3- chIoropropyI)prera2|ne hydrochl ori de 10

(79.7 g., 0.257 nole), sa@ei3nbbhyIHCbxombphéRB)Flp.ipethz@6@Llrnl €) and 400 ni.

of |soprobanol is sti rre@rarndlh&aﬁtéml-aﬁt,41'darﬂ1lydko-f40K2-aphpe¢4‘vod of 10 to 18

hrs. The m xture is acidifiethwhs 38262 4-eriagok<8-one¢ &) _of 37% hydrochl ori Ce-esis .=
acid and the solvent concentrated under reduced pressure. Residual material
Is stirred wwth 400 m . of nethylene 15 ' chloride, filtered, and the .
filtrate concentrated under reduced '

| | @-o CH.,Cll ~N ~‘: cH cﬁ Cit,-N NG
. Bl ity Al Ay a2
C Y \ /

o)

Reaction in Isopropanol with Sodium Hvdroxide.- A mixture

of 5-cthy1-4-(Z-phcnoxyethyl)-zu-l,Z,A-Eriazol-B(AH)-one (60.0 g., _
0.257 mole), 1-(3-chlorophenyl)-4-(3-chloroprony1)plper321ne hydrochloride
10 (79 7 g., 0.257 mole), sodlum hydroxide (26.7 g., O. 669 mole) and
400 ml. of isopropanol is stirred and'heated at reflux for a period
of 10 to 18 hrs. fhe mixtufe is'acidified.with 35 ml. (0.42 mole) of
37% hydrochloric acid and the solvent concentrated under reduced
. pressure. Residual material is stirred with 400 ml. of methylene
15 chloride, filtered; and the filtrate concentrated under reduced.
pressure. nystalliiétion of the re;idue from 600 ml. of isopfopanol
affords 81.5 g. (62.5% yield) of product which is further crystallized
from water and then isopropanol to provide 2-[3-[4-(3-chlorophenyl)-
l-piperazinyl]propyl}-5-ethyl-2, 4-dihydro-4~(2-phenoxyethyl)-3H-
20, 1,2,4-triazol—3-§ne hydrochloride, m.p. 180-182.5°C.
Spectral (NMR, 13C NMR, IR) and elemental analysis data Are
consistent and in accord with ﬁhac obtained for the identical product

of Ekample 2.



. pressure. Crystallization of the residue from600 m. of isopropanol

affords 81.5 g. (62.5%yvyield) of product which is further crystallized from
wat er ‘e hen i sopropanol to providé 2-[3-[4-(3-chl orophenyl)- - ']
| - pi pgf azi nyl ] propyl]-5-ethyl -2, 4-di,hydro- 4- (2- phenoxyet hyl ) - 3H 20.
1,2, 411 ol - 3-one hydrochloride, mp. 180-182.5C Spectral (NVR, [err]C
NIVR, d el emental analysis data are consistent and in accord with that
obt ai or the identical. product of Exanple 2. - 27 - EXAMPLE 7
Additional Formula | Product: By substituting the enunerated phenoxyal kyl
hal i de for phenoxyethyl brom de in Exanple 2, alkylation of
2-[3-[4-(3-chloro- 5 phenyl) -1 -pi perazinyl]propyl]-5 ethyl-1H 1,2, 4
triazol -3(2H). one is carried oy&.h@'p{ovide t he indi cated compounds.

[err] Conpound “XBf&Rokyal kyl - halide Rlerr] n 4-c

2 4- chl or ophenQx l, ghl oFi A0 3-d 2 '
3-chl or ophenoxyet hl chlugﬁﬁ§§§¥& ﬁnhai“qglrmhmc" 4-f | uor ophenoxyet hyl

broni de 4-F By suBstituting the 4nlhd+QES Y R{1QRY Logj de 3-CH O 2
3- et hoxyphenoxyyetsHyT gﬁf’bnr% gle°2 3n. ___L _ (P%E';Q-}&,Qﬁ%& Laﬁ%e s : _

phenoxyethyl bromide in Example 2, alkylation of 2~[3~{4~(3-chloro-

5 phcnyl)-l-piperaii:yl}p:ep?l]=5 ¢thyl-1B l,l,ﬁnt:ia::1-3(2§)-cnc is

(%

carried out to provide the indicated comoounds. .

C. il ——— Cl
et Aond -
0-(CH,) N _N-(CH) N M= )
2% Y 273 -y
Compound Phenoxyalkyl halide
Rl n
4=Cl 2 . &-chlorophegoxyethyl chloride
10 3-C1 2 3-chlorophenoxyethyl chloride
4-F 2 - 4-fluorophenoxyethyl bromide \;"
4-F ' 3 _ fé-fluorophenoxypropyl chloride '
3—CH30 2 3-mechoxyphenoxyechy1 chléride

4-CH30 2 : 4-m¢:hoxyphenqugthyl chloride



CH

4- (0} .2 ' 4- nethoxyphenoxyethyl chloride 3 - 28 EXAMPLE 10
4-13-[4-(3- ChIOrophenyI)-I-plpera2|nyuhpnppyl]

5-tthyl -2, 4-di hydro-3H1, 2, 4-triazol -3-one (lla) [err] (a)

1-

(3- thoropropyl) 4-( 3- chlorphenyl)plpera2|ne Hydro- chloride.- A 50% - ‘\\
sodi um hydr oxi de solution (430.6 g., 5.333 nole) is added dropwi se to a /<
stiter ed sol ution-of 1-(3-chlorophenyE¥uiidérdzi ne 15 hydrochl ori de (502,

g., 2.153 nole) and 1-Dbrono-3-chl oropropane (339.0 , 2.153 nole) in 43

M. wat¥ and 535 i 4ddetnid-CHPrerteny Wrareisegatisnblsraertls of 0- 10C
Stirring is continuesrStylsd; srdibydrosdirh®, Artriszohdnentediak e and t he upper
organi ¢ phase then separated and concentrated under reduced pressure. The
remaining 20 @ residual oil is taken u |n 500 n1 acetone, filtered and

the filtrate concentraté und:;r+eq§ce 2!y o an oily residue which
is dissolved in boiling hydr chlorlc aC|d

1.67 liter water plus 280

m . concentrated I1Cl, 33 CEQM3 chornitially - 29-
separates fromthe cool ed aC|d I on, solidjfies on standlng and
- _ 0

“(a) 1-(3—Chlorqprogyl)-4-(3-chlorpheny1)piperazine Hvdro-

\/ chloride.- A 50% sodium hydroxide solution (430.6 g., 5.333 mole) is

added dropwise to a stirred solution of 15(3-chloroph;nyl)piperazine

15 hydrochloride (502.0 g., 2.153 mole) and l-bromo~3~chloropropane
(339.0 g.,.2.i53 mole) in 435 ml. water and 535 mi..ace:one while
maintaining-cempera:ure of 0-10°C. Stirring is continued for a
16 hr. period at room temperature and the upper organic phase then
separated and concentrataed under feduced pfessure. The remaining-

20  residual oil is taken up in 500 ml. acetone, filtered and the filtrate
concentrated.undgn reduéed pressure to an oily residue which is
dissolved in boiling dilute hydrochloric acid (1.67 liter water plus

280 ml. concentrated HCl, 3.36 mole). The oil which initially



s collected, rinsed with cold water and air dried. Crystallization of this
material fromwater enploying activated charcoal affords 438.4°'g. (66% of .

1-(3- ropropyl)-4-(3-ch|Qro%Feqyl)piperazine 5. hydrochl oride, "'mp.

| 96. 5[err]C, The hydrochloride salt is converted to the free base
with us 10% sodi um hydr oxi de and recovered by extracting with ether .
(dried over magnesium sul fate). Concentration of the etheral extract '

af fords 1-(3- chloropropyl) 4- (3-chl orophenyl ) - piperazine free base as an
oily resrdue on-in Sodi.um h Qroxide

| )
a % o GRaets Gen ﬁh@z@%e(d %r*%va?le‘r“?% AHER RS on SRR -
5-et hyl -2, 4d 31 I 1,96.90., m d
acgorér ng ’ts C%’J;uye p?o’ce u("r"gl o#th ; %?gateéhggqe aQ% dn§§33 C§§%F79?’l%£ ellr(rz 15216ne
of et h@g%is Rakd ‘é’lg%aﬁdxgitte'co&plgnﬁ"uﬁ%? ek smﬁdrwder reduced

pressure et hano ed to resi materi a d renoved under reduced
pressure .k 500CeS 1-9BSA6Fbg+Bhi ) -kDEI3R } erazi
5-et hyl - ZaﬁﬂgrﬁngOQQSH-l g 4- trréng*Q ongyﬁsﬁgﬁ?géﬁégpgirazéfy solid. The
sodi umssal fyd-sciisri@d, 208, 196speagledci N 180 droctl- X3 @AC: aRdedHveeekdM t h
1-(3- chloropropyl) 4-( 3- chlorophenyl)prperazrne 20 free base (28.6 g.
0. 105 nol e}o thEhfreeetdset witdh H4utbous A0%Ssdddlh hya@dovidehasd rbedvaged &y 60 hrs
and the reaction mxture filtered and concentrated under reduced pressure.
Resi dual nakwemacedng aken etiger Kdri@ddverohagaesinokubfadeici Gofcendranioh
et hanol i ¢ hydrogen chl oride provides, on standing, 8.7 g. of solid further
purified byf mhysrt!aﬂerﬂz&xtrdqtzafﬁocds flr-dh'r@tlhmbpzb-&ffb-rcdlr&@hglyl()iS 5% : 3
yield) of 4-[3-[4-(3- e
chl or ophengiperazine Eres bass 1agrapphly Teatdwel - 2 4- di hydro- 3H1, 2, 4-
trrazol 3 one hydrochloride, mp. 213- 215[err]C

(b) Reaction in Xylene. Sodium hydroxide (4.2 g., 0.105

mole) in 20 ml. of water is added to_5-ethyl—2,4~dihydro-3§71,2,4-
triazbl-3-on§ (11.96 g., 0.105 mole) obthined according to the procedure
of J. Org. Chem., 41, 32333237 (1976) in 120 al. of ethanol.
Eolldwing addition, distillébles are removed under-;educed pressure,
15 -ethanol added to residual material and removed under reduced pressure
and the process repeated until- the sodium salt of S-Ethyl-ﬁ,&-dihydro-
-3H-1,2,4-criazol-3-one -is obtained as a dry solid.
The.sodium salt is pulverizgd, suspended in 600 ml. of
xylene and mixed with 1-(3-chloropropyl)-4-(3-chlorophenyl)piperazine
20 free base (28.6 g., 0.105 mole). The resulting mixture is refluxed
with scirriﬁg for 60 hrs. and rhe.reaction mixture filtered and
concentrated under reduced ﬁressute. Residual material taken up in
40 ml. of ethanél and acidificd'with ethanolic hydrogen chloride
provides, on standing, 8.7 g. of solid further purified by cryscal-
25 lization from ethanol to afférd 6.3 g. (15.5% yield) of 4-[3-[4-(3-
chlorophenyl)-l—piperazinyl]propyl]—S-ethyl—z,a—dihydro-3gfi,2;4—

triazol-3-one hydrochloride, m.p. 213-215°C.



-30- An-analytical sanple prepared in a simlar manner nelted at 210-212 C.
Anal . Calcd.-for CJerr] HO: C 52385 H, 6.52; N, 18:13. Found: C,
53.03; H,:6.47; N, 18.16. 5 NVR (DMBO-d[err]): 1.17 (3K
7.3 Hz); 2.09 (2H, m; 2.57 (2H, q, 7+3 Hz); 3.19 (8H, m; 3.62
6.92 (3H, m; 7.23 (1H, t, 7.7 Hz); 11.40 (1H, bs). 13[err] NWR
9.56, 18.36, 23.36, 37.43, 45:07, 50.51, 52.92, 113.98, 115.07, ;
130. 48, 133.87, 148.07, 150.90, -155.15. 10 ' (c) . Reaction in
Acetonitrile Wth PotmassahalpcfedlDeamile. prepabeX il £ s@hilar manner melted at
5-ethyl -2, 4-di hydro-3H 1, 2, 4-tri azol -3-one (11.3 g., 0.1 nole),

1- (3- chl or oprPy?2d2°8. ( 3- chl or ophenyl ) pi perazine (27.32 g., 0.1 nole),

pul veri zed potassi um carbonate (27.64 g., 0.2 nole) and a trace of

pot assi um i odi de i'n 28@lpl Cadéd.afet 'yti%ljdmsﬁ-sxcr.ef ICyx%d 835 H, 682;18 hrs.
and filtered. Concentration of the filtrate under reduced pressure and
aci di fi cati onot8ridsi dieard raferi3al3i M. ebHdnof, WBt¥6-et hanol i ¢ hydrogen

chl oride provides the h ?r\ochl oride salt purified by croys.tal lization from
ethanol to afford 11.%‘3“%.“{%?@)@ yretldf3thf €, 7.3 Hz);" 2.09 (2H, m);

4-[3-[4-(3-c phenyl) -l - Ri_Rer.azi.n propyl ]-5-ethyl -2, 4-di hydro-3H 20
1,2, 4-tri azolhiggf gﬁ‘g %ydramﬁgorf’é& &r’rerp‘.") Qégézzﬁb m); 6.923¢3U, m);
| 7.23 (1H, t, 7.7 Hz); 11.40 (1H, bs). |
13 '

C NMR (PPm):: 9.56, 18.36, 23.36, 37.43, 45.07, 50.51,
52.92, 113.98, 115.07, 118.91, 130.48, 133.87, 148.07, 150.90, 155.15."

10 {c) Reaction in Acctonitrile With Potassium Carbonate.-

A mixture of 5-ethy1-2,4-dihydro-3§71,2,4—c£iazolf3-one (11.3 g.;

0.1 mole), 1-(3-chloropropyl)-4-(3-chlorophenyl)piperazine (27.32 g.,

0.1 mole), pulverized potassium carbonate (27.64 g., 0.2 mole) and

a trace of potassium iodide in 230 ml. of acetonmitrile is'¥efluxed

15 for 18 hrs. and filtered. Coﬁceutration of the filtrate under reduced

preésure-and acidification of.residual matefial in ethanol with

ethanolic hy&rogen chloride provides the hydrochioride salt purified
\_ _ by crystallization from ethanol ;o.afford 11.0 g. (23.62 vield) of

4-[3-[6-(3-chlorphehyl)#l—pipefazinyl]propyl]-S-ethyl—Z,h-dihydro-lgf

20 1,2,4-triazol-3-one hydrochloride, m.p. 209-211°C.



EXAMPLE 9 4-[3-[4-(3-Chl orophenyl)-1-pi perazinyl ] propyl]-5-ethyl-

2, 4-di hydr o- 2- (2- phenoxyethyl )-3H 1, 2, 4-tri azol -3-one [err] (a) - Reaction
£8e. - Sodi um hydroxide (1-23.,-0.03 5 nole) in 5-10 m . of- water ¥

to 4-[3-[4-(3-chl orophenyl -1 -

| ] propyl]-5-ethyl-2,4-di hydro-3H 1, 2, 4-triazol - 3-one _ ,

fide (5.8 g., 0.015 nole) in 100 m. of ethanol. After mxing,

| es are renoved under reduced pressure and residual materi al

repeatedly taken up in ethanol and cersemgreated until the 10 dry sodi um

salt of 4-[3-[4-(3-chlorophenyl)-I-piperazinyl]propyll-5-

et hyl -2, 4-di hydro-’*Sl—B 442 ( 1-ChiLo apbinyd) elbvep lipsrodihpl Jpedp Ay -a-dtayd- sol i d. The

sodiumsalt is pliéydilivied-2-@spiendecdthyl Y-08-1y2, sofrixgdleneomnd i xed with

phenoxyet hyl brom de (3.02 g., 0.015 nole). The resulting m xture is

refluxed with stirring for a 60-70 hr. period 15 and the hot reaction

m xture filtered and _concentrat ed der reduced pressure to provide 7.46

g., of the crude fre Ipase [ Z.HSPE!'r'i=$=iNcation of the free base is
carried out chronmato hi yial I y\errpl oy| g a siflica columpwith

et hanol / chl or of or m el Free MaS@l,) gBt Qi -tmolrhzt-dne-’borrat ogr aphi c

. separation, is converted: to t he/hydrochl ori e 20 Sal t d crystallized
fromethanol to afford 2.8 g. (37%yield) anal yticall y pure

4-1 3- [4 (3 chl or ophenyl ) - 1- pi per azi nyl ] propyl -

et hyl - 2, 4- di hydr o- 2- (2- phenoxyet hyl ) -3H- 1, 2, 4- trl azol - 3-one hydro- ,
chlori de1 mp. 182- ¥34 @kAdcGon in Xylenc.- Sodium hydroxide (1.2 g., 0.03 d

5 mole) in ' 5-10 ml. of water is added to 4-[3-[4-(3-chlorapheny1) 1-
plperazinyllpropyl] 5-ethy1—2 6-d1hydro-3H—l 2,4-triazol-3-one
hydrochlorlde (5.8 g., 0 015 mole) in 100 ml. of ethanol After
mixing, dlsc1113bles are removed under reduced pressure and residual
materlal repeacgdly taken up in ethanol and concencrated until the

10 dry sodium salt of 4-[3-[4-(3-chlorophenyl)-l-pipera21nyl]propyl]-S-
ethyl—Z,é-dihydro-Jﬂrl,-,4-cr1azol—3-one is obtained as a hard solid.
The sodium salt is puiverized, suspended in 100 ml. of
xylene and mixed with phenoxyethyl bromide (3.02 g., O. 015 mole)
The resulclng mxxture is refluxed with st;rring for a 60-70 hr. period
15 - and the hot reaction mixture filtcred and concentrated under reduced
‘pressure to prov1de 7.46 g., of the crudg free base as an oil. Puri-
fication of the free base is carried out chrbmacogggphically employing
a silica column with ethanol/chloroform eluant. Free base, obtained
from the chromatographic separﬁtion, is conver:t:ed to the hydrochloride
20  salc and crystallized Erom ethanol to afford 2.8 g. (377 vxeld) of
| analytically pure 4-[3-[4- (3-chlorophenyl) -l-piperazinyljpropyl-5-
ethyl-Z,&-dihydro-z-(2-phenoxyethy1)-357l,2,4-triazol-3-one hydro~-

chloride, m.p. 182-184°C.



®

- 32~ - Anal. Calcd. for Cerr] HCL : C, 59.29; H 6. 57 N, 13. 83.

Found: C, 59:37; H, 6.74; N, 13.53. NI\/R(DIVISOd[err]) : 311, t,
kiz) ; 215(2H n) 2.62 (2H, q, 7.2 B&)- 3.18 (6H, ; m ; 401
" (2H, 1, 6.0 Hz); 5 4.25 (2:H t,60Hz)695(6Hrr) 3Hrr)
11.70 (1H, bs). (b) Reaction in Acetonitrile Wth Potassi um Carbonat e. -
ni_;t'ure of 4-[3-[4-(3-chl orophenyl) - 1-pi perazi nyl] propyl]-5-ethyl -

2,4-di hydro-311-1, 2,4-triazol -3-one hydrochloride (10.8 g., 0.028 nole),
phenoxyet hyl broni de AnglgFaged. Go0ZY HpICaY 0 pitlassCubdcebana.6740 (11.6
g., 0.084 nole) and a trace of pota55|um|o Ide in 100 m. of acetonitrile
is refluxed forl3x3e6 Heuwper Fod?- Yhellndt7fedot 1b®3mi xture is filtered, the
filtrate concentrated ungq reduced pressure and residual material taken up
in chloroform The cHFEr FEP&s! Utit8nlIts. Ymagh%d*%t%l\?va@é!r’ mYried over

magnesi um sul.f and centrated 15 und reduced ressure to provide
13.2 g. of the%l Cezg bqasz % ! 8 @t‘ig (6H, m); (5“ m); 4.01 (2H, ¢, 6 0 HZ).

(2" phenoxgiet R e 1o FE E308 3, bR r el b A dbed ed (o e

hydrochl oride salt ingst h@é&ghﬂ, th @ep%grhcc E}/@l‘r Egen‘z ¢hlqri ge atmd_
crystallized from et hano } 0 pure

3- 2 A s erhylo
G hodr o oo o RLORREIE ke ol PO BRLT ARG S b1geck I Brdbvt oscechnt

175-177C. Anal, 4-dGgheshant Dy2, 626 1HB -BNGQ2 9. a9: s N, 13.83.
Found: G, 59.04; ﬁ?a 6T N 13,98 25 Yécochforid N@R%g\ﬂs g)err])

1\18 (311, t,mole}, Iplnéno@eﬂlﬁl(ﬂﬂ'dnlﬁé (52893. ( 81028 mole ¥, PEiassIudtGatBohacld)
3. 68 (6H n) 4.01 (2H, t, Hz) ;
(11.6 g., 0.084 mole) and a trace of potassium lodlde in 100 ml. of
acetonitrile is refluxed Eor a 66 hr. perlod The ho: reaction |
mixture is filcered, the filtrate concontrntcd under reduced pressure
and residual material taken up in chloroform. The chloroform solution
is washed with water, dried over magnesium sulfate, .and con;encracéd
15 unacr reduced pressure to provide 13.2 g. of the free base product,
4—[3-[4-(3-chloropheny1)-l-piperazinyl]propyl]-5-echy1-2,4-dihydro-2-
(2-phenoxyethyl)-3§rl,2,4-triazol-3-§ne. The free base is converted
A to the hydrochloride salt in ethanol with ethanolic hydrogen chloride
and crystallized from cthanol to afford a 71% yield of analytically
20 pure 4-[3—[4:(3-chlorophenyl)-l-pipetazinyl]propyl]-S-ethyl—2,4-
dihydro-Z-(Z#Qhenoxyethy;)—lﬂrl,2;4—triazol-3-one'hydrochloride, m.p.
- 175-177°C. |
Anal. Caled. for C25H32C1\1502 HCl: C, 59.29; H, 6.57;
N, 13.83. Found: C, 59.04; H, 6.61; N, 13.98.
25 - MR (DMSO—dG): 1.18 (3H, t, 7.2 Hz); 2.16 (24, m); 2.62
(21, q, 7.2 Hz); 3.18 (6H, m); 3.68 (6H, m); 4.01 (2H, t, 6.0 Hz);

4.25 (2M, t, 6.0 Hz); 6.95 (6H, m); 7.28 (3, m); 11.70 (IH, bs).



4.25 (2H, ¢, 6.0 Hz): 6.95 (6H, m): 7.28 (3H, m): 11.70 (1H bs).

pot a

EXAMPLE 10 4-[3-[4-(3-Chl orophenyl - 1- pi perazi nyl ] propyl ] - 5- et hyl -
ohhydr o- 2- ( 3- phenoxypropyl )-3H 1, 2, 4-triazol -3
oxypropyl bromde (3.01 g., 0..014 nole), 5
(3-chl orophenyl) -1 - pi perazi nyl ] propyl]-5-ethyl -2, 4-di hydr o- 3H
I azol - 3-one hydrochloride (5.4 g., 0.014 nole), pulverized
‘um car bonate (5.8 g.,

-33-

-one [err] A mxture of

50 m . of acetonitrile is refluxed f%ﬁ:@nﬁgphr' period. The hot reaction
.t..r'

mxture is filtered, the filtrate conCent
~and residual mater) gh_{akenyp.| ﬁ'@-&{'ﬂ
removed and furthey_ pd E£ahl G

a silica gel colomr
chromat ographically purified materi al

-%‘gﬁch»

Qm A04 1 S dobb
B ARt et

r-

.with ethanolic hydrogen chloride to 15 provide a solid which is
triturated with ethagpl to provide lo 6 .4 (2Q% yield) of
4-[ 3-[ 4- (3-chl orophenyl| ) -1 - p/peryzi nyd Pprlopyl ] -I5-

et hyl - 2, 4-di hydr o- 2- (8- xypr oy a3

Hy , 2, di hydr o-

. . \ y 3 4 -I‘(b@égl-o 3-
. chloride hydrate, m p.\-¥46- M8C. sAnal .= Cdbﬁ?(“for. err| 2HC1 0.75
Herr] O: F

12. 49.

10

15

20

C, 54.75; 20 H 663 N, 12.28.

A mixcure of 3-phenoxyprqpyl bromide (3.01 g., 0.0l4 mole),
4—[3-[4-(3—chlorophenyl)-l-pipernzinyl]ptopyll-S-e:hyl—Z,4-dihydro—3§r

1,2,4~-triazol-3-one hydrochloride (5.4 g., 0.014 mole), puiverized

.potassium carbonate (5.8 g., 0.042 molc) and a trace of potassium

iodide in 50 ml. of acetonitrile is refluxed for a 20 hr. pericd.

The hot reac;ion mixcurg is filtecred, the filtrate concentrated under
reduced pressure and residual material taken up in chloroform and
filtered. " Solvent is removed and further purification carfied out
chromatographically employing a silica gel column with_ethanol/
chloroform eluent; The chromatographically purified material is
taken up in ether and aéidified with ethanolic hydrogen chiofide to

provide a solid which is triturated with ethanol to provide 1.6 g.
.

(207 yield) of 4=[3-[4~-(3-chlorophenyl)-1l-piperazinyl]propyl]-5-

echy1-2,4~dihydro-2-(3—phenoxyprobyl)-3§rl,2,4—Criazol-3-one dihvdro-~

chloride hydrate, m.p. 146-148°C.

26 34 5 2
H, 6.63; N, 12.23. PFound: C, 55.03; H, 6.54; N, 12.49.

Anal. Cac}d._for C,.H,, CIN 02-2H01~0.75 H,0:. C, 54.75;

R _(DHSO-dé): 1_.19 (31, £, 7.3 Hz); 2.15 (44, m);
2.62 (24, q, 7.3 -Hz); 3.20 (6H, m); 3.80 (8H, m); &4.01 (2H, t,

6.0 Hz); 6.96 (6H, m); 7.29 (3H, m); 7.78 (3H, bs); 11.80 (LH, bs).

ol vent is

0 ound: C, 53.03; H 6.54; N,

o

\Hj\

0.042 nole) and a trace of potassiumiodide in
ed -under 10 reduced pressure

a_g_&g:cal |y enpl oyi ng

Is taken up in ether and acidified



NNR (DNBC>d[err]) 1.19 (311, t, 7.3 Hz); 2.15 (4H, m; 2.62 (2H, q, 7.3
Hz); 3.20 (6H, m; 3.80 (8H, mM; 4.01 (2H, t, 6.0 Hz); 6.96 (6H, mM; 7.29
{3H mn);-7.78 (3H, bs); 11.80 (1H, -bs¥* - 34- EXAWLE 11

4-[3-[4-(3-Chl orophenyl ) -1-peperazinyl ] propyl]-5-ethyl -

2, 4-di hydr o- 2- (4- phenoxybutyl )-3H 1, 2, 4-triazol -3-onc [err] A mxtur
Q:phenoxybutyl chloride (2.29 g., 0. 01 role), 5

F-[3-[4-(3- chlorphenyl)-l-plpera2|nyllpropyl] 5- ethyl 2, 4-di hydro
1,2,4-triazol -3-one hydrochloride (3.8G:utLy £ 01 nole), pulveriz
potassiun1carbonate (4.15 g., 0.03 nole) and a trace of potassiumiodide in
50 m. of acetonitgifie(dsiraflovX@idnlpy-1ap G rht inyR@pdopdL | -FRecthal reaction
mxture is filtenethdilid@o-l t4-phenos0naan) L M-ed2 Wrdefazd0-1-ok€duced pressure
and residual materral taken up Tn ether and TiTtered. Solvent 1S renoved
and further purification carried out chromato- graphically enploying a
silica gel colum with ethanol/chloroformeluent. The.chromatographically
purified material is @pken up |n et hgngl tdified with et hano

hydr ogen chloride to pr /5 \2 17 .
4-[3-[4-(3-chl orophenyl —a:perazwnxhlpr
.2, 4di hydr o- 2- (4- phenoxy yI - 3H-

mp. 125-127C. Anal . Calcd. err] HCl 1o
N, 13.00. Found: C, 60.19; H 7.11; N, 12.89.

Hz
1

@uhy/)-o
-3-o0n %yd | ori de hyrate,
4 H[err]O C, 60.17; H, 7.02;

L-f - A mixture of k—phéﬁoxybu;yl chloride (2;29 g., 0.01 mole),

5 4-[3-[4-(3-chlotphenyl)-l—piperazinyl]pfopyl]-s-ethyl—z,A-dih?dro-3gj
1,2,4-triazol—3—one hydrochloride (3.86 é,, 0.01 mole), pulverized
potaséium'carbonate {(4.15 g.,_0,03 mole) and a trace of potassium
iodide in 50 ml. oE.acetqnicrile is refluxed for a éS'ﬁr. period.
The hot reaction mixture i# filtered, the filtrate concentrated under

10 reduced pressure and residﬁal material taken up in ether and filtered.
Solvent is removed and further purification carried out chrogaco-
graphically employing a silica gei column with ethanol/chloroform
eluent; The chromatographically purified material is taken up in
e:hanoi and acidified with ethanol hydrogen chloride to provide

15 | 2.17 g. of 4-[3—[4-(3—chlorophenyl)-l-piperazinyl]propyl]-S-ethyl—
2,4dihydro-2i(k-phendxybutyl)-lﬂrl.2,4-triazol~3—one hydrocnloride
hyrate, m.p. 125-127°C. |

Anal. Caled. for C,,H,.CIN.O -HC1-1/4 H,0

277367572 2"
H, 7.02; N, 13.00. Found: C, 60.19; H, 7.11; N, 12.89.

c, 60.17;

20 MR (DMSO-dg): 1.18 (3H, t; 7.4 Hz); 1.75 (4H, m);
2.16 (24, m); 2.61 (2M, q, 7.4 Hz); 3.18 (6H, m); 3.80 (6H, m);

3.96 (41, m); 6.92 (6H, m); 7.25 (3H, m); 11.75 (LH, bs).



20 -. - NVR (DVBO-d6): 1.18 (3H, t; 7.4 Hz); 1.75 (4H, m); 2.16 (2H,

m ; (2H, g, 7.4 Hz); 3.18 (6H, m; 3.80 (6H m; 3.96 (411," nm); 6.92
(611 7.25 (311, m; 11.75 (1H zbs). - 35 - EXAMPLE 12 Additional
Pr od By substituting the enurrera ed phenoxyal kyl halide for

phen@XyYetyl bromi de in Exanple9 , al kylation of 4-[3-[4-(3-chloro- oo
phény - pi perazi nyl ] propyl -5-ethyl -2, 4-di hydro-3H 1, 2,4-triazol - 3-one | 3

carried out- to provide the indicated compounds. conpounds. [err] Conpound
Phenoxyal kyl halide R n 4-Cl - "é%g 2
4- chl or ophenoxyet hyl chloride 10 C%

3-chl orophenoxyet hyl chl ori dgyfirifonal pﬁghmts
4-f | uor ophenoxyet hyl brom de™2Z=F

4-f 1 uor ophenoxypr opgy &bgwdudﬁ@tw[&mm&a pacnox,nm halxde for
3- met hoxyphenoxyet hyl chloride 4-CHerr]0

4- met hoxy phgieasyedthyl vrbhild 48 ExamplEd ,QlAH\ﬁmn of 4-[3-[4-(3-chloro-

[

S phenyl)«l-piperazinyi]pfopyl-S-ethyl-Z,&4dihydro-3ﬂfl,Z,Q—triazol-

2.

3-one is carried out to provide the'indicatedcemnounds.compounds.

c1 | c HS———q ' . N

b—.- N- (CH,) o -\x\l/N (CH ) O—O/

Comnound . ~ Phenoxvalkvl halide
R | |
4-Cl .2 4-ch1qrcphenoxyethyl chloride
10 3-CL | 2 f 3-ch10rophgnoxyethyl ;hloride
4-F 2.‘ . 3 4-fluorophenoxyethyl bromide h
.o &-F 3 | 4-fluorophenqupropyl chloride ~
3-Cﬂ30 2 - o o 3-methoxyphenoxyethyl chloride

4—CH30 s 2 4-methoxyphenoxyethyl chloride



1. A conpound of Fornula I [ERR] wherein Ais a radical of the formula

R and B is a‘radical of the fornula [E and, wherein R ERR] is hydrogen,

. hal ogen or al koxy of 1-4 carbon atons, i§ Z=4, R s hal ogen o¢
pharmaceut i c&tARMSaccept abl e ‘aci d addl‘tl on sal )

‘Caiml wherein RIERR] is hydrogen, nis 2 an%L"m ﬂm“‘m—mﬂo/ The
QonpoundofClalmlorZV\/mchlsZ[3[ :
phenyl ) -1 - pi per azi n¥t | pr eFPpnd Sf Ly I4 di hydr o- 4- (2 pheno hyl) -
3H1,2,4-triazol -3-one. 4. The conpound of daim1l or 2 whichis

2-1 3-[4-(chl oro- phenyl) “’L pi perazi nyl ] propyl] -5-et hyl -2, 4, - di hydr o- 4-
(2- phenoxyet hyl) - 3H1, %25 TTsa-z-o-}—S' and hydrochl ori de. 5. The

und of

compound of claim1 or 2 whichlis 4-[3-[4-(3-chloro- phenyl)

- 1- pi perazinyl] propyl]-5-et hyI 42 4 d| r o- 2-- (2- phenoxyet hyl) -
3H1,2,4-triazol -3-one. 6. /:% nd of claim1 or 2 which is
4-[3-[4-(3-chl oro-

phenyl) -1 - pi perazi’nyl]pr&@;ﬂ] 5- ethyng 4- dIKI r o- 2 (2- phenoxyethyl) 3H1
,2,4-triazol - 3-one hydrochloride. 7. The phar maceutical conposition
corrprl sing an antidepressant amount of a compound of any of clainms 1-6 or a

-phar maceutical ly accept abl e 1

wherein A is a radical of the formula : ' R

— ' | | -(CH,) 3N <:>_©/

and B is a radical of the formula

L

0-(CH,) -

and, wherein R, is h’yd.rogén, halogen or alkoxy of 1-4 carbon atoms, n is
2-4, R is halogen or a pharmaceﬁtically acceptable acid addition salt
ﬁhereof.

2. The compound of ClaJ.m 1 wherem Ry is hydrogen n is 2
and R is meta—chloro.

*3. The compound of Claim 1 or 2 which is 2-[3-[4-(3-chloro-
phenyl) -l-piperazinyl] propyl] -5¥ethy1-2 »4-dihydro-4- (2-phenoxyethyl) -
34-1,2,4-triazol-3-one. |

4. The compound of Claim 1 or 2 which is 2-[3-[4-(chloro-
phenyl) ~1-piperazinyl ] propyl] -5-ethyl~2 4, ~dihydro-4- (2-phenoxyethyl) -
38-1,2,4,-triazol-3-one hydrochloride. '



acid addition salt thereof and a pharmaceutically gcceptable carrier. 8.
A process for the preparati'on of a conmpound of anyjef——e—l—arl—ﬁ%—i—ﬁ”mch

conprises alk i ng a conmpound of the forrrula [err] wherein

hydrogen or '1- (hal ophenyl ) - 4- ( 3- hal opr op )p| per lLI“éI”AH@j mir] and

B' 'i.s hydro or jt he phenoxyal kyl radi c‘al Terr] Rerr]"

Is as defin e, "n" is the integer d one of "A" or "B" nust bew-
al kyl ating agent of the fornula [err] (I1X) wherein.Ris

hvdr ogen wi _
hal ogen and %x-As, hal Og\hB compoursd of ajllaém | oy i Zghiclodp 3af4-ql3k¢ma&oag agent

e L O A o i, 26 AL

defined in d ai 3Hi-1,2f-tuiagoln3wonget hod of treatnent of the human or ani nal

body. 10. A eorrpourt@heasoﬁ@b&waftaa%q B %2 f Oryii43R 38§ @-ﬂ[ﬁ-ﬂﬁlﬁd@ﬁiﬁésa”t
‘phenyl) -l-plperazmy]_] propy]] -5-ethyl-2,4-dihydro-2-(2-phenoxyethyl)-
3H-1 ,2,4-t;'1az01 -3-one hydrochloride. :

7. The pharmaceutical composition comprising an antidepressant

amount of a compomd of any of claims 1-6 or a pharmaceutically acceptab?[(
acid addition salt thereof and a pharmaceutically acceptable carrier.

8. A process for the preparation of a compound of amy of

claims 1-6 which comprises alkylating a compound of the formula

CHis— L—N
(A")B'-~ -A'(B')

t
.._o

X

wherein A' is hydrogen or a 1-(halophenyl) -4-(3-h310prouy1)p1perazme
radical

O
' -~ and

B! is.hydrogen or the phenoxyalkyl radical

(g




-

11.

Specifically descri qu I n

A corrpound according to Oaimtsubstantially as hereinbefore

specifically described. 12. ca_pouﬁ ﬂﬂ m caiml
substantially as hereinbefore sp ifica Hm I“'He(arrpl es. 13.
: phar maceuti cal conposition according to claim 7 dubstanti ally as

\aer ei nbefir shidhetR{" 48ldsy ddfinedidbede, 14" is thé iptegas ofe tof Cl aim 8

f or

maki ng a conp

process as clainmed in either of ains 8 and 14

X-(cu,) -~, y{)

(1X)

wherein R :’Ls halogen and X is halogen or a suitable leaving growp or an
alkylating agent of 'the formula

0- (C}lz)n-‘(

(VII)

wherein'Rlandna.re defined above and X is halogen or a suitable leav:ang

group.

9. A pharmaceutical campound as defined in Claim 1 for use in
a method of treatment of the human or animal body.

10. A compound according to claim 9 for use as an anti-depressant.

11. A compound according to Claim 1 substantially as hereinbefore
specifically described in ————— examples for the use hereinbefore
specifically described. o |

12. A -campound as defined in Claim 1 substantially as hereinbefore
specifically described in examples.

13. A pharmaceutical composition according to cla.'lm 7 substantially
as hereinbefore specifical‘.ly described.

14, A process according to Claim g for making a compound as defined
in Claim 1 substantially as hereinbefore specifically described in
examples. |

15. . A campound when produced by a process as claimed in e1ther

| es for the use hereinbefore

nd as defined in C aim 1 substantial | y. as herei nbefore
speci fi cald"yod &8t riuisedbe hvamamplvash &b alkylating egentuné theefoyprdauced by a -

A



: {
TN

@ Claims 8and 14.

|
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