ANTI DEPRESSANT 1, 2, 4- TRI AZOLONE COVPOUNDS 2147207. The present invention
rel s to 1,2,4-triazole heterocyclic:carbon conmpounds and to their

pr ration and use. More particularly, the invention relates to C r
¥ 4- ( 3- hal ophenyl ) - 1- pi per azi nyl ] propyl ] -

- hydr oxyet hyl ) - 2, 4- di hydr o- 4- phenoxyal kyl -3H 1, 2,4 -triazol-3-ones
and their therapeutic use in treati 3g-depression. The tranquilizing
conmpound known as etoperidane; chemcally, )

2-[ 3- [ 4- (3- chl or oph@Ry{DEFRESS M€Y 3 - TIRTAZORN MeaiNeshyl - 2H 1, 2, 4-
triazol -3(4H)-one, Wt y Palazzo I n U S 3,857, 845 mhlch 10

| ssued 12/1974. Etoperidone 4s depicted structurally belom/as (1) [err]
et operi done.and has been studied clinically; cf: La Sel va, q% q% nwv
Neur oi psichiat. Sci. Affini, 25/2, 57-68, 1979 (in Italian: Efgfi

sumary) . -2- Etoperidone is in turn related to a series of
1,2,4-triazolo- [4,3-a]pyridines of general formula (2) disclosed by
Pal azzo, et al., in U S 3,381,009 to exhibit tranquilizing action. [err]

In the above struct r
[err] al ky?/, rsowgr : ykﬁa&*ﬁ ogg%rzllgh gﬁgr%a- Ci1o§1| aéﬁg%gﬁ& one

conpound of L1SynS C h cal
2-[3-[4-(3- cH%br%ngenWP %ﬁ)tgrbaizﬂil‘%{ﬁ %&opy(‘i'?&Q ol 6B % ote particularly,

the invention relates to 2-{3-[4-(3-halophenyl)-l-piperazinyl]propyl]-
o 5 5-(1-hydroxyethyl)-2,4-dihydro—4~phenoxyalkyl-3H~-1, 2, 4~triazol~-3-ones

and their therapeutic use in treating deprgssion;

‘The tranﬁuiliziqj'cbmpound known as etoperidone; chemically,
2-[3-[4—(3—chloropheny1)-l-piperazinyllpropy1]-4,5—d1ethy1-2§ri,2,h-
triazol-3(4H)-one, was disclosed Sf.Palazzé in U.S. 3,857,845 which

10 issued 12/1974. Etoperidone is depicted structurally below as (1)

¢))
etoperidone

and has been studied clinically; cf: La Selva, et al., Riv. Neuropsichiat.

Sci. Affini, 25/2, 57-68, 1979 (in Italian: English summary).




¥1,2,4-triazol o[ 4, 3-a] pyri di n-3(2H) - one, have been described in nore detai |l
by Silvestrini, et al., International Journal of Neuropharnacol ogy, 10
.587-599 (1968). Trazodone has been studied extensively in man and is
“curre'nT'Ty mar ket ed as an anti depressant agent which is equivalent in
effectiveness to impram ne but -having fewer side effects (Fabre, et al.,
Current Therapeutic Research, 25, 824-834 (1979)). Also related is a series
of conpounds having structure (3) 15 as disclosed by Tenple, Jr., et al.
in WS, 4,338,317 which issued July 6, 1982. [err] - 3- In the above
structure (3), R is halogen. The nost Breferred enbodi ment_ of this series

i s the conpound of EFBP?H%&“EC%’ FhRefum, related £9 & sarins,of (1,2 4eriszalinr

bei ng co nly kno as nefazodope,_and.i s, al referred_to as Ml 13754.
Current| g?ﬂnéfét%\gﬁé“?%° L Eimsdsg n&@'lacﬁ%gnﬁ@%ﬁ“g? & Béf‘oﬁf%rﬁ-éipr essant
agent under inyestigatignal n rug stajus. It i.g of interest in regard to
the conpofyl-9f :{’ﬁgi‘? &ﬂt%gﬁt&dﬂq'f%iﬁsrﬂﬁt Yret abol i ¢ pat hway for
bot h et operi done and nefazodone invol ves al pha-carbon hydroxyl ati on of the
ethyl group located 10 in the 5- position of the triazolone ring. This has

been confirmed, for exanple, by conparison of netabolig'isolates of
nef asodone with the syaflayical |y available corresponding 5-hydroxyethyl

anal og of the instant I-on. / \

2) .

In the above stt_ucture R is hydrogen .ot methyl and R' is
5 hydrogen, lower (C, ) alkyl, lower alkoxy, or halogen. Pharma-
cological properties of one compound of this series :ln particular,
'~ trazodone; che_mically, 2=[3=[4~ (3-chlotopheny1)-i—p:l.peraz.:l.nyljéropyl]-'
1,2,4~-triazolo(4,3-alpyridin-3(2H)~one, have been deécfi‘bed in more

 detail by Silvestrini, et al., International Journal 'gg Neuropharmacology,

10 7, 587-599 (1968). Trazodone has been studied extensively in man and
N is currently marketed as an antidepressant agent which 1s equivalent

in effectiveness to imipramine but having fewer side effects (Fabre,

et al., Current Therapeutic Research, 25, 827-834 (1979)).
- Also reiated is a series of compounds having structure (3)
15 as disclosed by Temple, Jr., et al. in U.S. 4,338,317 which issued .
July 6, 1982.

o~y CO0




At
wh
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tention is also called to pending application Serial No. 15 06/ 509, 266

ich is a continuation-in-part of the U S. 4,338,317 subject matter -.
zodone) and di scl oses a series of conmpounds including those depivef ed
jucture (4) [err] In the above structure, n is 2-4, R remains hal ogen,
rr] is hydrogen, hal ogen, al koxy, 3I- trifruoronethyl. - 4 The

esent invention includes the conmpounds of Fornula | and the acid addition

salts of these substances.” [err] In the foregoing structural formula the

Sy
ph
ph
tr

nbol R designates hydrogen, 5 lower [err] alkyl, |ower acyl,
enyl -1 ower - al kyl 14 théeChbdvve GERZdture, mdnphenuto wrm%stweﬁ«
enacyl ); Y is hal ogen, preferably chloro or tritluoronethyl; Zis -

drogen ehbédfmeht of Whib deries Deithg Evubonsd of Fatwgan (3] amekesd fOAY, OF
i fluoronethyl; and n is 2-4.. The conpounds of the present invention are

psychot roEueaagﬂ.ats- lthis chnpoad i beingctamionly Idowhi £d nefizodone Symd 48
I C

effects

pr
as
15

are associated with useful antidepressant activity. The nost
ef er r ed atsoprafedred tohas MlcAB2S4.haCuttently) imifazeddneals amdergofrigso known
M) 14808. [err] For nedicinal use, the pharnmaceutically acceptable acid
asldi cltmicad| ssydy assen sakidepressmt fageht wdevnimessigartiosahtnewbut e
drug status. | . | |
It is of interest in regard to the compounds of the instant
invention that a.major metabolic pathway for both etoperidone and
nefazodone involves alpha-carbon hyd¥oxy1;tion of the ethyl group located
10 4in the 5- posit;on of ;he:criazolqna ring. This has been confirmed, .
. for ex#mplg, by comparisén of metabolic isolates of nefazodone with
the synthetic#ily availablé corresponding S-hydroxyethyl analog of
the instant invention. _ _
© Attention is also called to pending application Serisl No.
15 06/509,266 which is a continuation-inppatt of the U.S. 4,338,317

subject matter (nefazodone) and discloses a series of compounds

v

including those depicted by structure (4) : o/

(4)

In the above structure, n is 2-4, R remains halogen, and R; is hydrogen,

halogen, alkoxy, or trifluoromethyl.



¥significantly to toxicity or pharnmacol ogical activity of the organic . -5-
cation, are preferred. The acid addition salts are obtained either by >
_reaction of an organic base of structure I with an inorganic or organi C(T )
*aci d,” Yt ef erably by contact in solution, or by any of the standard neth :
detailed in the literature and available to any 5 practitioner skilled in -

the art. Exanples of useful organic acifgs_ are carboxylic acids such as

mal ei ¢ acid, acetic acid, tartaric acid, propionic acid, fumaric acid,

i sethionic acid, succinic acid, panoic adid, cyclamc acid, tannic acid,
and the like; useful inorganic acid are hydrohalic acids such as  HCl, HBr,
H: sulfuric acid, THeoRTRRSRF cinmengion) inglydes) the jqempounds of Foxmubt T nc| udes
conpounds of the Fornula | given above nodified by the inclusion of
certain st3nfktheAcid pddition salts of shese pubsEancassi o apove-cited Tenpl e.,
et al. patent and patent application. Mre specifically, the nodified
conpounds included are thgse in which the aromatic ring on the 4- position.
of piperazine is repl 288d N _ayhetero aryl_radical e.g. a pyridinyl or
di azi nyl radical. Since theg al pha-carbo et hyl group is
asynmetric, it is a eﬂtp_b_ unde : ds of the present

i nvention include all &M theé\e 3 I's, mxtures of
enantioners, 20 e.g., racem d!nodificat t he i ndi vi dual

enanti oners. : : ' : '

(1)
o In the foreﬁo:lng -structural formula the symbol R designates hydrogen,
5 lower (C,-C,) alkyl; lower acyl, phenyl-lower-alkyl ( such as benzyl ),
and pheuy;-lower-acyl (}such as phenacyl);Y is halogen, preferably
chloro, or trifluoromethyl; Z is hydrogen or —0@ o » with Rl
'bging hydrogen, halogm; cl -4 8lkoxy, or trifluoromethyl; and n is 2-4,
' The compounds of the present invention are psychotropic igents
10 displaying selective central nervous system effects which ai:e
associated with useful antidepressant activity. The most preferred

N\ compound of this series has the structure (Ia) and is also known as
‘MJ 14808, |

(Ia)

For medicinal use, the pharmaceutically acceptable acid
15 idd:_l.t:lon salts, those salts in which the anion does not contribute

significantly to toxicity or pharmacological activity of the organic



These i ndi

vidual enantioners are éonnbnly designatéd according to the’

optical rotation they affect, by (+) and (-), (1) and (d), or conbi nations

¥ h?rgr

‘of" these synbols. The individual optical isomers can generally be obtai/ned

four basic nethods. These are: 1) fractional 25 recrystallization
acid salt derivatives; 2) derivatization with a chiral organic

reagent, resolution and regeneration of -tde_original conpound in optically
active form 3) synthesis of the S|ngle opti.cal isomer using chiral

i ntermedi-ates; and 4) col um chromat-ography utilizing chiral stationary
phases. Applicatlons of these various methods are well known to

practiti onecstion,t hee gprefefisi.FoThellaeil adifmdondmlascarsobbiined either

~ pharmacol ogi cal agents 5 with psychotropic properties. In this regard,

t hey exhi bi by sedaection o f ant oxgander bames of ystiranrefd e:cirstlasmomcmgadiw éh
anti depressant activity according to conventional in vivo test systens such

as those |
Ref er ence

i etgahiccbold, Prkfierablyl bffavntact in solution, or by any of the
10 Suppr essi on of Conditioned Al bert, et al.

Phar macol ogstandard aethodsodetaided Rt thaskitezarRyre and mgaa)le Roegmnt i on or

Reser pi ne

Ni emegeers, lIndustrial Pharmacol ogy, Ptosis in Nice (anti-

Vol 2 - Ant PERGFi&IgneT pkidled inbyhﬁém:essﬁﬂmpi-%to)f useful organic &ids el di ng

and H Lal,

pp. 73-98, Futura, 15 New Yor Kk,

N.Y. (1975)are Farheselicesrids wwch mngaleinaeidedoenke issidpetantarinacid,

prevent ed,

10

15

20

25

but did not reverse, reserpln%ﬁPt05|s I n the nouse. Such
propionic acid, fumaric acid, isethionic acid, succinic acid, pamoic

acid, cyclamic acid, tannic acid, and the like; useful inorganic acid
are hydrohalic acids such as HC1, HBr, HI; sulfuric acid, phosphoric
acid; and the like. '

The invention includes compounds of the Formula I given
above modified by the inclusion of certain structural
Variations diSclosed in the related abovefcited Temple, et al.
patent and patent application. More specifically, the modified
compounds included are those in which the aromatic ring on the
4- position of piperazine is replaced by a hetero aryl radical,
e.g. a pyridinyl or diazinyl radical.

- Since the alpha-carbon atom of the S-ethyl group 1s aéyﬁetric,
it is also to be understood that the compound§ of the present inveantion
include all of the optical isomer forms, that is, mixtures of enantiomers,
e.g., racemic modifications as well as the individual enantiomers.

These individual enantiomers afe cﬁﬁmonly déSignated acéordiﬁg to the
optical rotation they affect,'bf (+) and (=), (1) and (d), or combinations
of these symbols. The individual optical isomers can generally be
obtained by one of four basic methods. These are: 1) fractional
recrystallization of chiral acid salt derivatives§ 2) detivacizatidn

with a-ch1231 9rganic reagent, resolutiog'ahd regeneratioé of the

original compound in optically active form; 3).synthesis.bf the

¥

C)

)



‘tactivity is characteristic of nost clinically useful antidepressant agents.
20 As further indication of the psychotropic activity and
specificity of the instant conpounds, state of the art in vitro central

S ner voly’ system recept or bi ndi ng et hodol ogy can be enpl oyed. Certain
conpounds (commonly referred to as |igands) have been identified which
preferentially bind to specific high affﬁhfty sites in brain 25 tissue
dealing with psychotropic activity or potential for side effects.

I nhibition of radiolabeled |igand binding to such specific high affinity
sites i s Cofifg1des i cal "Pitidk Cudingd ch VN0 ¥R rhedDidelst YarddO 43 éSinn _
correspondi ng central nervous system function or cause side effects in
Vivo.  Tétromabd@iiphy EiSingichiehl stac0dddySphdars. PAPPIRES RS HF
devel oping a profile of the psychotropic activity of the instant conpounds.
Recept or BiiedeNgartousymethods are well known to pRaé€itdbsérsdin tX@awele

Burt, et al., Modlecular Pharmacol ogy, 12, 800 (1976); Science, 196, 326
(1977); Creese, et The, F&iudACE cobPdundtdhré hi¥éetnl phaokidtlogical agents
Yamanura, et al., Proceedings National Acadeny of Science, USA 71, 1725
(1974) 5 10sitH pbpchorropi®iproperties. In this rEgard, théy axhibitwedective?02:
322 (1978); Rosenblatt,- et al , Brain Research, 160: 186 (1979);

U Prit cbarcentral ahervoGsisysten effects associated with antidepressant activity

according to conventional in vivo test systems such as those listed

W, | be;ow. | | .
' " Behavioral Test - Reference

10 Suppression of Conditioned Albert, et al., Pharmacologist, &, 152
Avoidance Response (CAR) (1962)., -
Prevention or keserpine Niemegeers, Industrial Pharmacology,
Ptosis in Mice (anti- Vol 2 - Antidepressants, edit. by
depressant test) . S. Fielding and B. lLal, pp. 73-98, Futura,

15 : New York, N.¥. (1975).

In these tests, MJ 14808 suppressed CAR in the rat and
prevented, but did not reverse,.rgserpine ptosis in the mouse. Such
activity 1s characté:istic of most cliaically useful antidepressant

— 8 | _
20 : As further indication of the psychotropic activity and

- "gpecificity of the instant compounds, state of the art _:Lg vitro

central nerﬁous systém récepcor binding mbthodology can be employed.
Certain compounds (commonly referred to as ligands) have been identified
which preferentially bind to éﬁecific high affinity sites in brain

25 tissue dealing with psychotropic activity or potential for side _
effects. Inhibition of radiolabeled ligand binding £§ such specific
high affinity gites is considered a measure of.; compound's ability
to affect corresponding central nervous.systan function or cause side

effects in vivo.



199: 197 (1978); U Pritchard, et al., Ml ecul ar Pharmacol ogy, 13:454 (1977).
15 Serotonin Type 2 - Per out ka and Snyder, Mol ecul ar -

Phar macol ogy, 16:687 (1979). According to the foregoi ng assays, M 14808

i nbkp{.ts serotonin binding and was rel gtively inactive with respect to
do@ ne receptor binding, cholinergic receptor bi ndi ng, and al pha-receptor
20 binding. The latter is particularly significant in that drugs with
high affinity for alpha-receptors relative to serotonin type 2 receptors

are | ikely to causgeshioRlie Yedesliqh 4LPYURbiedr eseheoam%géwe

| owering. Thus, the |nstant conmpounds, ecte ntat fves of “whi

give sim dge15p Y 'agp@aghhlef%bcaé &.s&ogﬁsu&emegeof:%a'ﬂﬂ:s usef ul
ant i depressant s Acc ng to the present 1 nventioh, the pi pera2| nyI al kyl -
1,2, 4- trlaﬁgbﬁ&lpnes characterized by Fornula | are obtained by the

fol | ow ng synthetic processes shown bel ow as Schene 1. 8 Schenme 2 OP O
VIV [errjeceptor Binding Assay Reference
S5 Dopamine ' o Burt, et al., Molecular Pharmacology, 12,

800 (1976); Science, 196, 326 (1977);
Creese, et al., S_c:!_.ence, 192, 481 (1976).

'Chol:l.nergié' o Yamamira, et al., Proceedings National
' _ : ~ Academy of Science, USA 71, 1725 (1974).

10 Alpha-receptor Crews, et al., Science, 202: 322 (1978);
Rosenblatt, et al., Brain Research, 160:
\ 186 (1979); U'Pritchard, et al., Science,
S 199:197 (1978); U'Pritchard, et al.,
uolecular Phétnacologz 13:454 (1977).

15 Serotonin Type 2 Peroutka and Snyder, Molecular mcolon,
' 16:687 (1979).

. Ac_co_rd:l.ﬁg'.to the foregoing assays, MJ 14808 1nh:l.b:l._:s
sefotdnin binding and was relatively igactive with respect to dopamine
receptor binding, eholi.nersic receptor bin_diﬁg, and _aJ_.gh_a_freceptor

20 binding. The latter is pa::iculguy significant in that drugs with
high affinity for gl_gl_tg-reeepﬁars relaeive to serotonin type 2
receptors are likely to cause side effects such és s_eda_tion and blood
pressure lowering. Thue, the instant eonpounde, selected representatives
of which gi.ve similar bi.nding and b:lolog:l.cal test results are considered
25 useful antidepressants. _ _
According to the present :Imrention, the piperazinylalkyl-
1,2, 4-triazol-3-ones characterized by l?otmula I are obtained by the

' following syuthetic processes shown below as Schene 1.



--9- In the above Schene, Y, Z and n are as defined above and P represents
an acid-labile protecting group; a preferred group being the nethoxynethyl
Roi ety »J may also be lower [err] alkyl or |ower alkylphenyl, for thosg=~;
" cases in which the corresponding Tormula | 5 et her product is desiref
TVMSN is an abbreviation for trinmethyl- 3&i4yl azide; Ris lower [err(

al kyl, lower al kyl phenyl, |ower -acyl, Sshemewker acyl phenyl; and X
conprehends hal ogen, preferably brom ne or iodine, or a suitable |eaving
group such as sulfate, phosphate, tosylate, nesylate, and the like. 10

The above depicted synthetic process involves reaction of a suitably
protected | ad® c acid ester (VI) with hydrazine in ‘col d methanol to give

the hydrazidg¢ internediate (V). Aareactl ve isocyanate (VII) is generated in
situ by tr QCHyiR 5y sele d al kanoic acid (VII1) chloride with
trimethylsilyl |pzi de anmg% requi site i socyanates is
described in tHe af or MeSHt | oned pend| ap |cat| on, Seri.al No. 06/509, 266.
Fol l owing the in situgeneration of ( 1), i s introduced and the
subsequent réBction yields the seni cagbazi de i ntermedi ate product (I1V).
Cyclization of (IV) to give (Il1l1) is acconplished by refluxing in 5% KOH
solution. Alkylation of 20 (}11) with

1- (3-chl oropropyl) - 4- (3-chl or ophenyl) PI perazine (1) foI | owed by d| | ute
acid cl eavage of the protecting groupjprovides the appropriate Formula I
product. |If the Fornmula | product depired is au ether (where Ris |ower
a_LbyI or |lower alkylphenyl), such a msu 0

z-(caz) «=N=C=Q (—-2-(CHZ) -C—Cl

Vi1 VIII
N J
‘g'= | KOR  2-(CH,) -a '
z'(caz)n"'\(a“ — Ym\/ﬁ
Q 0 o
N\, 11T Iv
1. cv\/\O__@Y
2. a®
OH
| \s‘ . | Y. |
' | (R#H)



product may be prepared by reacting 2-chloropropionic acid with 2 25

mol ar equi val ents of the desired al koxide in a suitable solvent (usually

t he al cohol from which the al koxi de was derived) followed by esterifivation ¥
and reaction wi th anhydrous hydrazine to give Vwith P - 10 -

corr nding to R according to the al®%oxi de sel ected. Continuation of the

c process outlined as Schene 1, but without dilute acid cleavage in
nal step, provides I, [err] aI kyl, phenylal kyl. Alternatively, the

o ot a5 conpr i oi Y E84 Syet hepry .-oﬁcﬁ&viitfgﬁiohe{mh“% 8 8 opr i at o
SParti ng 1 aspRpcon of ARSI Floikiag sesﬂeé?neaﬁ SRR B er by
Cuch ag ACBRERDBRHEL S8F, P, Bty MG F Yhwer RS OF iR G0t SO5T
The synt HPaPREDo £8r R4 8 en,“%f""“‘ig‘r‘?'%h EoResninfla BAIIE 0 31,
of i nior cetite Bl 48 e Pl a&,a"*s‘s“é SRR Wifrriktuon fox crimeby | 25

E:TEE gﬁg![ gt&%&l cre anlgﬁ'otl me’s 1 ji ét %&hﬁﬁﬁﬁeﬁec &&raanother
5 P50 (405 P A TR Ez. Hahfids halogen, prpferably bromine or
iodine, or a suitable leaving group such as sulfate, phosphate, _ N\
tosylate, mesylate, and the like.
0 The above depicted synthetic process involves reaction of a

- suitably protected lactic acid ester (VI) with hydraz:i.ne in cold
methanol to give the hydrazide -intemediate (V). A reactive isocyanate
(VII) is génerated in situ by treating a suitably selected alkanoic
acid (VIII) chloride with trimethylsilyl azide. Preparation of the

15 requisite isocyanates is described in the aforementioned pending

| ‘application, Serial No. 06/509, 266. Folldw:lng the g situ geng:ation

of (VII), (V) is introduced and the subsequent reaction yields the u
semicarbazide intermediate product (IV). Cycliz#tion of (IV) to give |
(III) is accomplished by refluxing in 5% ROH solution. Alkylaﬁion of

20 (III) with 1-(3-chlotoprbpy15-4-(3-¢hlo:opheny1-)pipenzine, (Ii)
followed by dilute acid cleavage of the pré;ec;.ting group pfovides |
the appropriate Formula I product. If the Fomula. I product des:lreﬁ
is an ether (where R is lower alkyl or lower alkylphenyl), such a
product may be prepared by reacting 2-chloropropionic acid with 2

25 molar equivalents of the desired alkoxide in a suitable soivent
(ususlly the alcohol from which the alkexide vas derived) folloved by

esterification and reaction with anhydrous hydrazine to give V with P



20 et hyl -2, 4- di hydr o- 4- ( 2- phenoxyet hyl )-3H 1, 2, 4-tri azol - 3-one (NJ
14808) and 2-[3-[4-(3-chl orophenyl)-I-pi perazi nyl ] propyl]-4-ethyl-5-
{1-hydg%xyethyl)-2FF1,2,4-triazoI-3(4FD-one in purified pharnaceuticaafgg:>
acceptable form The invention includes nedication for use in a netho

for treating a mammal afflicted with depression. The nedication, for ‘
system ¢ adm nistration, conprises a non-toxic anti- depressant effective
dose of a conpound of Formula I or a phgiyraceutically 11 acceptable acid
addition salt thereof. The use and adm nistration of the conpounds of the
instant invention is considered to be done in the sane fashion as for the

reference gsmgsbbAdREORE. R Atcotd Rt tycrtosekagesefdcedt . Cbnt o188/ kg of
body wei ght with a dosage 5 dependent on effects sought, manner of

admi ni strapf Ahe dfEkHed 16 OpF>CREE Aditlthéd) a3 PélidneCll] butCoftkvutddsRitected. A
preferred dosage range is 0.5 to 1.5 ng/ kg body wejght. Systemc

adni ni st r ahé clebedge ta thealfinsketap, Providee T, eral= @lkel, pRehyTELIEGY] ar,
i ntravenous and subcut aneous). Generally, it will be found that when a
conpound oAltléinatively;r esendecondaryt abeolicl grinimioft (Fa)dmay de Yonvedtadger
gquantity of theé active agent Is required to produce the sane effect as a
smal | er5 quante tthegdessiregadRhmeleties. céomprisdng ddi chy W-abkylmados! ¢mi cal
practice, it is preferred to adm nister the instant conpounds at a
concent r at acyldtdvnl usingt the |apppepiace agengstvald knovynddpr & prantitioner
skilled in the chemical arts.
(N
The starting lactate intermediates (VI) can be conveniently
obtained either by heating an appropriate lactate ester with a
10 protecting group reagent such as dimethoxymethane; or by treating a
. 2=halo propionate with a sodium alkoxide reagent. The reaction
intermediate (II) is prepared according to the synthesis disclosed in
the Temple; Jr., et al. paﬁent.v.s. 4,338,317, reference to which is
particularly recommended. -
15 - It is also of interest that MJ 14808 (Ia) was used to
confirm the ideniity of a major metabolite of MJ 13754 by demonstration
that the mass spectra and gas chromatographic retention times were
the same. In this regard, another aspect of the instant invention
comprises-2-[3-[4—(3-chlqrophenyl)fl-piperazinyllpropyl]-s-(l-hydroxy-
20  ethyl)-2,4~-dihydro-4~(2-phenoxyethyl)-3H-1, 2, 4~triazol-3-one (MJ
14808) and 2-[3-[4-(3fchloropheny1)-lopiperazinyllpropy11-4-ethy1-5-
(1-hydroxyethy1)fzgrl,2,4—triazol—3(4§)-one in purified pharmaceutically

acceptable form.

The invention includes medication for use in a me thod
25 for treating a mammal afflicted with depression. The medication,
for systemic administration, comprises a non-toxic anti-
depressant effective dose of a compound of Formula I or a
pharmaceutically



15 effects wi thout causing any harnful or untoward side effects. The
conpounds of the present invention may be adm nistered for antidepressant
either as individual therapeutic agents or as m xtures wthother «

pur poses

co d

i c agents. Therapeutically, they are generally given as

of Fornmula | or a pharmaceutically acceptable salt thereof and a

pharmaceutical ly acceptable carrier. Pharmaceuti cal conpositions whi ch

o1 of o1 r ccAATECAPLS AGHD EREAST (o, REREE: o dne s Nepdahansbeion ¥, 067

powders,

sol uti ons

&CLF%%‘”?J&P %)%éh?he pha R?ﬁﬁceu???z%l%onpom 1|”(i))r(1é°rer§r%l%yedi%l\llufa?uso
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subcutaneous). Generally, it will be found that when a'Compound of
the present invention is administered orallf, a larger quantity of
the active agent is required to produce the same effect Qs'a'smﬁller
quantity given parenterally. In accordance with good clinical |
practice, it is preferred to admiﬁister the instant cdnpounds at a
concentration level that will produce effective antidepressant
effects without causing any harmful or untoward side effects.

' The compounds of the present invention na§ be administered
for antidepressant purposeé either as individual fﬁéraﬁeﬁticlﬁgenté
or as mixtures with other therapeutic agents. Therapeuticélly,'they
are generally given as pharmaceutical compositions cohprised of aﬁ “
antidepressant amount of a compound of Formula I 6r a pha:maceuticaily
acceptable salt thereof and'§ pharmaceutically acceptable catrier; '

Pharmaceutical compositions which provide from about 1 to 500 mg of

the active ingredient per unit dose are preferred $hd'#re ébnvéhtionally

25

prepared as tablets; lozenges, capsules, powders, aqueous or oily

-suspensions, syrups, elixirs, and aqueous solutions.

The nature of the pha:maceutical composition enployed will,

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



i nj ection. Description of Specific Enbodi ments The conpounds which
constitute this invention, their nethods of preparation and their biologic

actions will appear nore 15 fully fromconsideration of the .follow ng
‘exanpl &€ which are given for the purpose of illustration only and are
to be construed as limting the invention in sphere or scope. In the

foll om ng exanples, used to illustrate-tfye foregoing synthetic process,
tenperatures are expressed in degrees Celsius and nelting points are
uncorrected. The 20 nucl ear magnetic resonances (NVR) spectral
characteristics refer to chemcal shifts ([err]) expressed as parts per
mllion (ppral vompesiticns maxt be|in theforXN\) tablets orccapsulesaddruay The
relative area reported for the various shifts in the H NNVR spectral data
cor r espondsontainheonvensionadi exginiegts suchnas dindingegents {e.gusyromnal type
in 25 the nolecule. The nature of the shifts as to multiplicity is
reported ascanigadgedasin, syardieel, sragansnthy|as pemlpmegiiqne@ d).
Abbreviations ~-13- enployed are DMSO [err]  (deut erodi nmet hyl sul f oxi de),
[er]r (deufilersched@-olactnse, asnBaZy BAkznstHLED, ceAdrdimiRogPhateshe | nfrared
(IR spectral descriptions include only absorption wave nunbers [err]

havi ng ¥ unserhital oF glycinmdnt Lebrisants (#a81 Pasnpgiumseaaratt; taltens 5 were

enpl oyed usi ng pot.assi um brom de r)..as diluent., The el epgentgl anal yses
are report eel¥arhglene glyeal RT; gﬂ#%&&tﬁmts (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 parénteral compositions such as an aqueous solution for

10 intravenvous injection or an oily suspension for intramuscular

injection.

Descrigtion of Specific Embod:lments_

The coupou_nds vhich constitute this :lnvention,' their
methods of prepagaéion and their biologic actions will appeaf more
15 fully from consideration of the following examples, which are given
— for the purpose of -illustration only and are not to be construed as
limiting the invention in sphere or scope. In the following examples,
used to 1llustrate the foregoing synthetic process, temperatures are
expressed in degrees Celsius and melting points are uncorrected. Thé
20 guclear magnetic resonances (NMR) spectrﬁl characteristics refer to
chemical shifts (5§) expressed as parts per million (ppm) versus
tetramethylsilane (TMS) a; reference standard. The relative areﬁ
reported for the various shifts in the H NMR spectral data corre'spénds
to the number of ixydrogen atoms of a particular functional type in
25  the molecule. The nature of the shifts as to multiplicity is .teported

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



2-[3-[4-(3-Chl orophenyl ) -1 -pi perazi nyl ] propyl] -
(1- hydroxyet hyl) -2, 4-di hydro-4- (2-phenoxyethyl- 10 —
3H-1..2.4-triazol-3-one (la) a. Methods of preparation of hydroxy o
gyBup\protected lactic acid esters (VI) are well known to chem cal

¥:i/ti oners. One conveni ent nethod involve§ the use of di net hoxynet hane
(getxal ) for preparation of a nmethoxyngghyl ether-protected hydroxy group.

15 For general nethodol ogy cf: Yardl ey and FI et cher, Synt hesi s, 1975,

244, Typi caIIy, an e e e va ts of nmet hal ,
and a cat $PRASY %ﬁﬂ?é’ ngi‘?%/ﬁhéfé ﬂﬁq'ccgg# t8XH uxed in
nmet hyl ene ¢ Ior|d for sever s and th t ol odu s renoved by
azeot r opi &* Pﬁﬂ ‘%P%ﬂﬁ“ﬁé c%WF@Ff#Z % f"g% g%#l on, a small
amount of

bri ne, th%‘;?rflr egﬂy gg'_éi"dﬂ’l gﬁaﬁ'@?r hgbgﬁcgh{qpﬁr%é%evgsﬁeg \rMetsPdge
%néa‘s'k ikl eont ARG EE R T iRy ?%# 8 geétddfoations ), 710
2) wek o B aad § Hf?*?.ﬂ%ﬁﬁ%da 3, fy ‘Bgiefe. TR HeRER

which is
crude mat

(1.36 g,
reaction
18 hours.

}:ﬁ‘g ) m ﬁ&rrpletlon of t he addltlon the
urmg ﬁ%aé; p??ace ree%?%:' f4- (approxi mately [err]) for

The net hanol was then removed under reduced pressure and the

residue distilled to give hydrazide gxampLe 1

10

15

20

* reaction mixture is washed with brine, the organic phase dried (cho

25

2=[3-[4-(3-Chlorophenyl)~1-piperazinyl]propyl]l-
5=(1-hydroxyethyl)-2, 4-dihydro-4-(2—phenoxyethy1—
. _38-1,2,4~triazol-3-cne (Ia)

8. Methods of preparation of hydroxy group-protected
lactic acid esters (VI) are well known to chemical practitioners.
One convenient method :l.nvolves the use of d:lnethoxymethane (methal)
for preparation of a methoxynethyl ether—protected hydroxy group.
For general methodology cf: Yardley and Fletcher, Synthesis, 1975,
244, .'ryp.i_.cally, an_equ:lvaie_nt__ of methyl lactate, 5 equivalents of
me_thal, and a catalytic amount (0.1 g) of __g—toluenesulfonic -acid are
refluxed in methyleme chloride for several days and the methanol

proddced is removed by azeotropic distillation. Following cdnplet:lon

- of the reaction, a small amount of triethylamine is added and the

3)
and concentrated in vacuo to a residue which is distilled to yleld
crude product (b.p. 95-105° at 20-30 Torr.). This crude material was
used w:lt:hqt;t further purification.

i b. The methoxymethyl ether .de.rivat:l.ve of methyl lactate
(6.3 g, pr_epared_ above _:Lt_l__a.) was added_-_d:opﬁise to a stirred, cold
(0°) solution of hydrazine (1.36 g, 1.35 mL) in 10 ml methanol. After

completion of the addition, the reaction mixture was placed in a freezer

-



‘oroduct (V) as a clear oil, b.p. [err] at 0.8 Torr. Anal. Calc¢d. for [err] .~

C, 40.52; H 8.18; N, 18.91. 5 Found: C, 39.96; H, 8.06; N, 18.57.
“Spectroscopy (IR NVR, and mass spectrum) were all consistent with the ,
*assign®l structure. c. A solution of trinmethylsilyl azide (2.05 g, 2.3¢ ¢
1.1 equivalent) in 1 nL toluene was added dropw se-to a hot (approxi ma\ery
10 [err]) solution of 3-phenoxypropi-oA —chloride in 2 nL toluene. This
reaction m xture was heated at [err] for 3-1/2 hours after addition of the
azi de reagent. The toluene and by-product trinethylsilyl chloride were
renoved by distillation. The residual isocyanate internedi ate was added to
a col d [ er (iprroxiharelyo+lq®), f8r 48ghoirfs.2 The methdrol wids Ghefguremivedt) in
approximately 5 nL nethylene chloride.- This reaction m xture was stored in
a freezer tnderl@educadspressurg aud chetresdduodalizsetlledr bagive hydwhizdde (| V)
crystallized fromsolution. Recrystallizatiou from 1, 2-di chl or oet hane gave
whi t e sol i produes. (Yems] aXlear oil, b.p. 9Mmil5°® a€d & Tofrw [err] C, 54.00;
H 6.81; N, 31.50. Found: C, 53.66; H, 6.79; N 31.10. Spectroscopy (IR
NVR, and mass spectinal) Caledsofer € Bﬁu it h Gh406323i Bnchi 185 r¥ctl8rB8l. d. The
sem carbazide (1V) is cyclized to (I11l) by refluxing 25 I'n 5% KOH
sol uti oh. Faunds s€ni9aPBaH.d8.08:v/N,318.5) was di ssolved in approxinmately 35
uL 5% KOH solution. The reaction m xture was refluxed under nitrogen for 5
hours. At this poi riPeckEogcopyt (Bh Mk« #nd Bass spectrum) were all consistent

with the assigned structure. |
c. A solution of trimethylsilyl azide (2.05 g, 2.36 nL,
1.1 equivalent) in 1 mL toluene was added dropwise to a hot (approximately
10  100°) solution of 3-phenoxypropionyl chloride in 2 mL tolueme. This
reaction mixture was heated at 95-100° for 3-1/2 hours after addition
of the azide reagent. The toluene and by-product trimethylsilyl
chloride were removed by distillation. The residual isocyanate |
intermediate was added to a cold (0°) solut.:l.on. of (V, i.é g, 16.2 mmole,
15 1.0 equivalent) in approximately S5 mL methylene chloride. This
reaction mixture was stored in a freezer for 16 hours during which
— time the semicarbazide product (IV) crystallized from solu_tion.
Recrystallization from 1,2—dichloroeth§ne gave white solid, m.P.
88-90°. ~ | ‘
20 Apal. Calcd. for Cy H, N,0.:
Found: C, 53.66; H, 6.79; N, 31.10.

C, 54.00; H, 6.81; N, 31.50.

Spectroscopy (IR, NMR, and mass spectrum) w#s consistent
with the assigned structure. | |
d. The semicarbazide (IV) is cyclized to (III) by refluxing
25 in 5% KOH solution. _ This sem:l.catb#zide (Iv, 3.1 8) .was dissolved in
approximately 35' ml 5Z KOH solution. The reaction mixture-was refluxed

under nitrogen for 5 hours. At this point the reaction mixture was



-15- cooled and the pH adjusted to approximately 8 using glacial acetic
acid. This aqueous solution was then extracted with nethylene chloride (3 x
40 mL) and the conbined organic extracts were dried [err] and concentfat ed
vacuo to give a clear oil which crystallized 5 on standing.

stal lization fron1ethano| wat er ylfgded a white solid, mp. [err]
Caled. for [err] - C, 57.32; H ~6-%47 N, 14.33.'Found: C, 57.66; H,

L ]

6\68; N, 14.19. Spectroscopy (IR NWVR and nmass spectrun) were consistent
10 wth the assigned structure. e. The triazolone ether inter madi ate
(I

o ascg?%fﬁ St pe 1 4RGRR g geﬁiﬁﬁ?é%euﬁ%aﬁﬁgéﬁ' SE8 o (TEAS,
3)15g) gxg,ags;,‘,tg,emowdgoqsasn%fgwr&m L Qe et 17115

for 15 reaction en f1 theflltrate

concentr g ‘hﬁgﬂ‘ﬁ cyqilﬁl_ﬁms ﬁié‘eco% "{ﬁﬁ%dr#fﬁ% d?% éSN HC at

[err] for I's aci |c mx ure en c and nade
"basic b Sacld f 0
mxt ur o (HE50) W) SheRErdeddeR peld & QT £ CARGK 1T K LEPnentTuBed ) ©

d d 'é'tﬁgn&
mrelt ﬁanE)F/r rre?ﬁﬁfkﬁgn ??%J%ila ?yﬁgggmf% g (%gﬁ%?aa Vi sgf)ﬁts{h(ﬁ The

oil (la) \gqusr}p\gn wa@pgctroscopy (IR, NWVR, mass spectrum) to be
consistent wth the assigned structure. The base formof la can be

conve_rted to the Rygrocatied) #8:r20 B ﬂ'é .bYCE reRBPEH, 6f &N ngt fesy.
sal ution of la w T &thanolic HCH4 19 '

Found: C, 57.66; H, 6.60, N, 14 19.

Spectroscopy (IR, NMR, and mass spectrun) were consistent
10 with the assigned structure. |
e. The tria_zolon_c ether intermediate (III, 2.5 g), 1-(3-
chioroprooyl)-lo.-.'(3-chlorophcny1)pipcr_azine (1T, 2.45 g), potassium
carbonate (4.7 g), tctrabutylamonimh_ydrog sulfate (TBAHS, 0.18 g),
and potassium iodioe (O. 02 g) were refluxed in 20 nI. acetonitrile for
15 18 hours. The reaction mixture was then filtered and the filtrate
concentrated in Yacuo to a ‘'regsidue which was heated in 10 mL of -
6N HC1 at 60' for 15 ninutes. '!h:ls acidic mixture was then chilled
to 0° and ucde basic by the dropwise addition of 502 sodium hydroxide
solution. This basic mixture (pH ca. 10) was extracted with methylene
20 chloride (4 x 25 mlL), dricd_ (choa) and concentrated in vacuo.
Flash chromatograohy (4: methanol/methylene chloride) afforded 2.95 g
(71%) of a viscous oil., The oil (Ia) was shown by spectroscopy (IR,
NMR, macs spectrum) to be consistent with the assigned structure.
The base form of Ia can be converted to the hydrochloride
25  salt by'treatment of an ethanol solution of Ia with ethamolic HC1.
The hydrochloridc salt crystallizcs on standing to produce white -
powder, u.p. 163‘ (dcc)

C e 4 .



“The hydrochl oride salt crystallizes on’standing to produce white powder,”

mp. [err]
N, 13.40:;

"(DMBO™Y' 6): 1.47 (3,d [6.1 Hz]); 2.18 (2,m; 3.18 (8, m; 5 3.77 (4, m;
(4,m; 4.81 (1,q (6.1 Hz]); 6.60 (I,bs); 6.95 (6,mM; 7.27 (3,n); 11.50

(dec). -16- Anal. Calcd. for C[err] C. 57.57; H 6.37,
cd, 13.57. Found: C, 57.44; H 6.38; N 13.19; d, 13.35 NW

(1,bs). IR (KBr): 690, 760, 1105, 1245,16445, 1490, 1600, 1700, 2500,

2930, and

3410 [err] EXAMPLE 2 10 Gener al

Preparation for Al kylation or Acylation of | (R—H):A Al kyl ation The -

sodi um sa

Wi th sodi um hydri dandl dFakedy fen Gy é
solvent, followi ng which the salt |s reacte with an alk
appr opri afisn§e %ﬁ.kgn,

Acyl ati on
with a sel
| al cohol

5

t of a Fornula. | conpound mhereln R=H i s generated by reaction
*HG3-0. 2rpHper  Gol 3F.protic

i odi de, or ot her
o4 1405 Bon 8¢ B¢ WRewaey €, (17468 Rur 6385 kb iderc. ) B

Acyl ation can be achi eved by direct condensatlon starting 20

rmul a- | conpound wherein R=H  In one nethod the Fornula -

compound iR (st e% N R P W) ?.Cfa (2,m); 3.18 (8,m);
3.77 (4,m); 4.18 (4,m); 4.81 (1,q (6.1 Hz]); 6.60 (1,bs); 6.95 (6,m);
7.27 (3,m); 11.50 (1,bs).
IR (KBr): 690, 760, 1105, 1245, 1445, 1490, 1600, 1700,
2500, 2930, and 3410 cu™l.
EXAMPLE 2

General Preparation for
Alkylation or Acylation of I (R=H)

A. Alkylation

The sodium salt of a Formula I compound wherein R=H is
generated by reaction with sodium hydride in dinethylformanide, or
another polar aprotic solvent, following which the salt is reacted
with an alkyl iodide, ér other appropriatidg alkylating agent (RX

where X = C1, Br, I, tosylate, etc.).

B. Acylation

Acylatioﬁ can be achieved by diréct condensation starting
with a selected Formula I compound wherein R=H. In one method the
Formula I alcohol compound is reacted with an appropriate acid

chloride in the presence of .a catalyst (e.g. 4-dimethylaminopyridine)

) in a suitable solvent such as methylene chloride. Alternatively,lthe

w
10
15

s
20
25

Formula I alcohol compound can be reacted with an appropriate carboxylic
acid in the presence of a condénsing agent such as dicyclohexocarbodiimide.

Alkylation and acylation of secondary alcohols may be

- accomplished by a variety of synthetic methods which are well known




chloride in the presence of a catalyst (e.g. 4-dinethyl ani nopyridine)
sui t abl e sol vent such as net hyl ene chl ori de.
conmpound can be reacted with an appropriate carboxylic 25 aC|d/|n
esence of a condensing agent such as dicycl ohexocar bodii mi de.

\ition and acyl ati on of secondary=at@ohols may be acconplished by a

s t'y ¢° shetdhenicakpractittisneen Bycsedeictitmefnthe approptimtehrmeagenns cal

By selection of the appropriate reagents and utilization of

al cohol
'/ D

pr act itioner.

Al ternatively,

the Fornmgl a |

the abovandestildsnsion ofdthe jabaue meshedolesy, caddiclonal ﬁ‘aymﬂ@ Br mbadds

. PhO- 8

Addi ti onal Formula I Conpounds OR N [err] .05 Exanpl e No
R may be prepared. Z 3 2 -H
| 4 3 [err _PhO 5 2
[e r] : [err] itiona.l Fo a I Compo
h O [err] 10 OR [err]
3 - [err] ,#_él IVEOPhO c1
2-(CH,) \(\ '
k)
5 Example No. n R Z
3 2 -H H
4 3 ~CH(CH,), PhO-
6 4 -CH3 H
(o}
”
10 7 2 -ccn3 Pho-
. 0 .
. "
8 3 -CéCBZCE 4-MeO-PhO-
9 4 -cnzcazO 3-CF,-PhO-
10 2 -CH(Cﬂs)CB B
o
" o
11 3 c-© 3-CF,~Pho-
| | 0 | |
) . .
15 12 2 - c-cH, 2-MeO~PhO-
| o - - |
13 2 c-cuzcazcaz-© PhO-
14 2 B 3-CF,-Pho-
15 3 H ' 3-CF,-Pho-
16 4 H Pho-
20 17 '3 H. Pho-
18 2 H 4~Me0O-PhO-

in a

+



k4

9" 4 [err] [err] 10 2

[err] 11 3 ' [err] 15

.2 [err] 2- MeO PhO- 0 13 2

‘Pho- T 2 I [err] 15

h [err] 16 : 4 H

PhO 20 17 . -3 H- 18 - PhO 18
2 ' H 4- MeO PhO - 18 - EXAMPLE 19
2-[3-(4-(3-Chl orophenyl)-1-piperazin bl -

2, 4- di hydr o- 4- (2- phenoxyet hyl ) - 5-[ 1- (pheny %ethoxy)

ethyl]-3(H-1, 2, 4- tr = CRZ - An
al ternate net hod fg Bl;éf leehﬂ‘mﬁe Py Dl E‘i"°&§¢,ﬁ£§,g‘%§%§pond| ng to
Formula | ([err]q t_q,gg sﬁ Qny,‘a,ltlg 1 91 5$d galg 12 g) was

added cauti ousl y= Tt benzyl
al cohol 5 After ms%ﬁ&“aﬁd&%&é&jh&mtﬁf iﬁﬂjpgézp%%ﬁh!&ﬂoftbﬁne&eé@ﬂo%ﬁdws

heat ed to [err] | or opropi onic 10 acid 25 nol e) was added

dr opwi se i mo%ée%ona&gwrbrﬂxaototxlanddm rﬁﬂ#ylme;lm K10 e BoRgum@n

additional 3 hours ncentration in vacuo gave crude 2-benzyl oxypropionic
acid whi Ch_d&_il (about 12 g) was added cautiously to a stirred cold (ice bath)

portion (250 mL) of benzyl alcohol. After most of the sodium metal
had dissolved, the_reaé:ion vas heated to 150°C. 2-Chloropropionic
10 #cid (27.2 g, 0.25 mole) was added dropwise in 35 mL of benzyl
alcohol and the resulting mixture heated an additional 3 hours.
Concentration in vacuo gave crude 2-benzyloxypropionic acid which was
used without further purificationm.
About 44 g of the 2-benzyloxypropionic a;id was dissolved
15 4in 200 mL methanol; cooled to 0°, and treated dropwise with thibnyl
chloride (29 8» 17.8 mL). Following completion of the additiom, the
reaction was maintained at 0° for an additional hour with rapid
stirring and then placed in the reffigerator overnight. Distillation
gave 40 g of the corresponding methyl ester, b.p. 64° at 0.1 Torr.
20. The ester was converted to the corresponding hydrazide by
dropwise addition of the estef to a cold (0°) methan§1 solution
containing anhydrous hydrazine. Distillation gave an 80X yield of
hydrazidé product; m.p. 120-150° at 0.2 Torr.
This hydrazide intermediate product was utilized in the
25 gynthetic process aepicted supra. as Scheme 1 and described in more
detail in Example 1. i
Finally, the triazolone ethef intermediate (III, P =
benzyl; Rz = OPh; 1.5 g, 4.42 millimole), 1=(3~-chloropropyl)-é4~(3-
chlorophenyl)piperazine (11, 1.27 g, 4.65 millimole), potassium



used without further purification. About 44 g of the 2-benzyl oxypropionic
acid was dissol ved 15 in 200 nL nethanol, cooled to [err], and treated
dropwi se with thionyl chloride (29 g, 17.8 L). Followi ng conpl etion o&kft he
addi ¥ Non, the reaction was nmaintained at [err] for an additional hour with
rapg® jstirring and then placed in the refgigerator overnight. Distillation
gaxe 40 g of the corresponding nethyl ester, b.p. [err] at 0.1 Torr. 20
The ester was converted to the correspondi ng hydrazi de by dropw se addition
of the ester to a cold [err] methanol solution containing anhydrous

hydr azi ne capbenate 41;%&h 8gale Hnubbbimple) d agd abanta9; Ao gpameunss, ofn p.
120-150 at 0.2 Torr. This_hydrazide internedi ate product was utilized in
the 25  Ppheseiunc ipdidec aud fasrabutylagmenium, bydragenesulfane eseetered in
nore detail i.n E§§§p| 1. Finall riazol one Ether int.ernediate (111,

. th
P - benzy®itFile ] ,"ai.hfaj,e“z. EF Tring| £9 reflys fom &% gy )The. (3.
hl heny! ) pi i 11, 1.27.g, 4.65 millinmole), potassi - 19-
car bonat o HebButige fers renoved b Eiteranion. mod: 45 ST rdRome o8RBT ase; um

was ol cRaFe A ke 73, YRrLP S Pedeh R eldbhR Stenttasuacod U7

Vol Tow o eeshrdEimatRy (e et onthahoad, S8R 205 6 RT eh P e prprasin s ' © °

chloride) 4o ¥i&ld fme 13sb%d Bhvédtdd®1 V" U hydRochloride salt by

<

treatment with ethereal HCl and ethanol thefeby giving 1.8 g white - \;i

solid, m.p. 163° (dec).



+the base. The base was converted into the hydrocht oriue satt by -+ eat nent

with ethereal HC and et hanol thereby giving 1 p. [err
(dec) . - 20 - CLAIMS 1. A conpound having t ,ﬂﬂ ” l a
en | owe

*pharnaseutlcally accept abl e. salt thereof wherel
[err] alkyl, |ower acyl, phenyl- |ower alkyl, or phenyl-lomer acyl n
2-4; Y -is hal ogen or trifluoronethyl; Z I s hydrogen or [err] wher ei n
R .is hydrogen, hal ogen, |ower al koxy or-t20f+4uoromethyl. 2. A conpound
of claim1 I'n which Ris hydrogen. 3. A conpound of claiml1 In which Yis
3-chloro. 4. ctAIMSonpound of claim n which Ris benzyl. 5. A conpound
of claim2. of 4 in which Yis 3-chloro. 6. A conpound of any precedi ng
claimin which Z is phenyl oxy. - 21 - 7. The conpound of claim1,
2-[ 3-[ 4- (3-chl or ophekhwy| A-gompound having the formula I

2-(cH,) —

9]

\ or 2 pharmaceutically acceptable salt thereof wherein

"R is hydrogen, lower (cl-_c,‘) alkyl, lower acjl, phenyl-
lower alkyl, or phenyl-lower acyl;
‘fa is 2-4;

Y is halogen or t{ifluotonethyr

z is hydrogen or @-O » wherein Rl is hydrogen,

halogen, lower alkoxy or trifluoromethy].

2. A compound of claim 1 in which R is hydrogen.
~ 3. A compound of claim 1 in which Y is 3-chloro.
4. A compound of claim 1 in which R is benzyl.

5. A compound of claim 2 or 4 in which Y is 3-chloro.

6. A compound of any preceding claim in which Z is phenyloxy.

e



piperaziny+}ﬁ+epyL+-5~4L=hydLQxyethyI)¥2,4-dihydro-4-(2-phenoxyethyf)-

3H1,2,4-triazol-3-one or a pharmaceutical |y acceptable acid addition_salt

3
t her eof . 8J’ Hﬂﬂ Iﬂﬁﬂﬂ'u Iclain11, which is 2-[3-[4-(3-chloro- 1 .
phe 1 \- | - c M| ! ]-4-ethyl - 5;(%%hydr oxyet hyl)-2H 1, 2, 4- gt _

&l - 3(4H) -one, or a pharnaceutically ceptabl e acid addition salt
thereef. 9. Medication conprising a non-toxic antidepressant effective dose

f- d [t | ai med i | ai . f in.a nmethod.for
Ceat g el St T coB spprpandope clas Ty g-Thr et ap RO SRS 1 o
wh in th i d d (ar, salt i's .

(o cimineseab e oS gt mastyh) -2 4y ihvdrona-(2-phesosyechyD) -

hydr oxyet hyl ) - 2, 4-dj hydr o- 4-( 2- phenoxyethyl)-3H-1. 2. 4-triazol - _3-Qn r, a
p%ar ma>c/eut %/céﬂ'ﬁ"éczt'e%géﬁ?kégf’g er e(ﬂ‘th.ayrf}l?c' ‘é?%%%%’én?%ﬁ%%%é?%g ?ngl aim
9 or 10, mhereig.gaid doggngg sai%uFornuIa | conpound is an anmount w thin

- the range froﬁ? 1p1°Pos% §§P°kg of, body wei ght of said host. 12.

Medi [ di t l-aim 9 Q | . id,.F
Comound |'s an anoutt wAR, FOREshE R L e °Tg 8T 3 a5 ek oo

i aht of C B ) I S Nt e _
oui tabl o repeRydfek-piiere AlaRa R (Rl OHRPRLS L Db f ol fR939C 26012, 4
h ti _ . X ; X but
on foxi o pbags1 a3 2Bne OB o pAihdle S CAPRY Capetbegbl e Hila P!
addition salt thereof.

9. Medication comprising a non-toxic antidepressant gJ
effective dose of a compound (or salt) as claimed in claim 1,
for use in a method for treating a mammal afflicted with
depression.

10. The medication of claim 9 wherein the said compound
(or salt) is 2-[3-[4—(3-chlorophenyl)-l—pipe:azinyl]propyl]-S—(l-
hydroxyethyl)—z,4-dihydro—4-(Z-phénoxyethyl)-Jgrl,2,4—triazol—

3-ohe or'a pharmaceutically acceptable salt thereof.

1l. Medication according to claim 9 or 10, wherein said

dose of said Formula I compound is an amount within the range
from 0.01 to 40 mg per kg of body weight of said host.

12, Medication according to claim 9 or 10, wherein said
dose of_said Formula I_compound is an amount within the range
from_O.S to 1.5 mg per kg of body weight of said hdst.

13. A pharmaceutical composition in unit.dcsagé form
suitable for syStemic.adminiétration.to'a mammalian hostcamnisug'
a éﬂarﬁéceutically acceptable carrier and an antidepressant
effective but non-toxic dosage amount of a Formula I compound, as

claimed in claim 1.



=22 - 14. A pharnaceutical conposition of claim-13 wherein the fornula I
conpound is 2-[3-L4-(3-ch|orophenyl)-l-piperazinﬁhh propyl ] - 5-

(¢1- hydroyyet hyl ) - 2, 4-di hydr o- 4- ( 2- phenoxyet hyl ) - mmmwﬂgm 3- one_ﬂ._9_®

a pharmaceutically acceptable salt thereof. 15.
conposition according to claim13 or 14 whepgia saidcddsage amount of sai-
Formula | conpound is an anmount within the range fromO0.01 to 40 ng per kg
of body wei ght of said host. : '

dosaige ammunt of bsd KoPhRFRAFeRSARaIEOBORi HARAE FIaTh 1 haRbEn, tat,
i G et 1 S IR
for proparPHOPRL LoRp shrhYREORYS R Pa-An i ! (2 idpodyeeny BT 05050
Mover acyiLs SrkrbPIaEgYc I ERR) Prl § hasr ML 00y | QEIpHASIE Sak¥l thereot.
- 15. A pharmaceutical composition according to claim 13
or 14 wherein gaid dosage amount of said Formula I compound is an :
amount within the range froy 0.01 to 40 mg per kg of body weight

of said host.

SJ 16. A pharmaceutical éomposition.accérding to claim 15,
wherein said dosage amount of said@ Formula I compound is an
amount within the range from 0.5 to 1.5 mg per kg of body
weight of said host.

17. A pharmaceutical composition according to claim
13 or 14, wherein said dosage amount of said Formula I compound
is from about 1 to 500 mg per unit dose.
- 18. A process for preparing a compound h;ving the
formula I |

o/

30/5—_-_—N Q Y

- Z=(CH,) —N

2'n Y" ( >

_ o ~— _
(1)

or a pharmaceutically acceptable salt thereof wherein

R is hydrogen, lower (ci-c‘)-alkyl, lower acyl, phenyl-
" lower alkyl, or phenyl-lower acyl;_



23 - n Mn or trifluoromethyl; Z is hydrogen or -

[err] V\/nerel \ rogen, hal ogen, | ower aI koxy or trifluorosethyl.

sai d proce “m “\“\m reacting hydrazine with a suitably protested *
AL aC| a\‘/ln t'he fornul a Vlje%%] wherein P is an acid-labile

t| ng group (preferably t he net hoxyne noiety), lower [err] aI Kyl
-Oer al kyl phenyl, under conditions so as to produce a hydrazide

i ntef medi ate of the for éa%/.\‘ JJerr] (b) reacting said conpound of fornula V

with a conpound of f‘br * [err] -24 - wherein Z is as defined

above, under reacti co SYO: | gm ampound of formula IV

[err] (c) refluxi ngogal dqgorrm fo g/t ﬁﬁpoun ?éirlacycl i zing conditions, so

as to forma conpouril of ﬂo“m,logélar @-O' wherein B is hydrogen,

halogen._ _lower -alkoxy or trifluoromethy].

said process comprising:
(a) reacting hydrazine with a suitably protected
lactic acid ester having the formula VI

)ﬁ,"c"s v/
o

\'29

wherein P is an acid-labile protecting group (preferably
the methoxymethyl moiety), lower (C, ,) alkyl or lower alkylphenyl,
under conditions so as to produce a hydrazide intermediate of

the formula V

T o

v . _

(b) .reacting said compound of formula V with a

compound of formula VII

Vil



EErr] (d) al kylating said conmpound of formula IIF‘mf%h--“_\*_‘~rh

1- (3-chl oropropyl)-4-(3-chl orophenyl ) pi perazi ne t hen cl eavi ng e
protec¢king group P therefromw th dilute acid, sz _ jag) conmpound
of foer%Pa | wherein Ris hydrogen; then-(23 &f a% L’"”WI’E Irrula |

which Ris not hydrogen is desired, reacting said conpound off fernmula l
wherein R is hydrogen with a conpound RX (wherein R is not hydrogen) un®e

al kylating conditions sp as tQ form,sajd conpound of formula | (wherein R
i s not hydrod'ré}?ﬁl,‘"g'hd’t n‘ffgeﬁgi‘ﬁéna*’wﬁi-f dex, Teaction gonditions o e
salt of said conpoupd of fornula | i; gesir d, .teacting said conpound of
formula I (frn %13 FoRPPUNG, 8%, gﬁmﬁiafF3h1step (e) if Ris not

hydroge) with suitable organic or inorganic acid, -25- preferably by
contact in solution, so as to formsaid pharmaceutically acceptable salt of
said conmpound of formula 1. 19. A process for preparing .a conpound (or

pharmaceutically acceptable salt) asglainmed in ¢laiml, substantially as-
descri bed in respect of any Ofa. e)f_;gegom Ex | es. 20. A conpound of
the formula I (or pharmaceutica I?n '

o 0
Iv
(c) refluxing said formula IV compound under cyclizing
~ conditions, so as to form a com%;uné of formula III
- z-mz:.s.':rﬁ..
' Q
(d) alkylating said compound of formula III with .
1-(3-chloropropyl)-4-(3-chlorophenyl)piperazine and then
cleaving the protecting group P theréfrom with dilute aciqd,
so as to form said compound of formula I wherein R is liy¥drogen:;
then
— (e) if a compoﬁnd of formula i in which R is not

hydrogen is desired, reacting said@ compound of formula I
wherein:ﬁ is hydrogen with a compound RX (wherein R is not
hydrogen) under alkylating conditions so as to form said compound
of formula I (wherein R is not hydiogen): and then

(f) optionally if a pharmaceutically acceptable salt of
said compound of formula I is desired, reacting said compound
of formula I (from step (d) if R is hydrogen or from step (e)
if R is not hydrogéd‘with suitable organic or 1norgahic acid,



acceptable—ea%t-rheréﬁTT—BTEBared by a process according to claim18 or 19.
A co inclaiml, nodified in that the [err] radlcayf
at “the "4" m“g‘ ‘ piperazine ring is replaced by a hetero any& = -

onpousnd*as claimed in claim21, wherein the said hetero .
ar ad| cal is a pyridinyl radical. 23.25 -A conpound as clained in claim

radi cal .

21[{gaherein the said hetero aryl radical i.s a diazinyl radical. 24. . A_;,
ph aceutical co 05|t|on c?ﬁPr|S|ng a conmpound (or salt) as clainmed in

any of clai n@TEREFaR 1P canRasy: g soistdomg so R fpHarmcaid cal |y
accept abl e C@manmaceutlcally acceptable salt of said compound of

formula I.

19. A process for preparing a compound (or
pharmaceutically acceptable salt) as claimed in claim 1,
substantially as described in respect of any of the
foregoing Examples.

20, A compound of the formula I (or pharmaceutically
acceptable salt thereof) prepared by a process according
to c¢laim 18 or 19. '
21. A compound as claimed in claim 1, modified in that
the —CSH4¥ radlcal at the "4" position of the piperazine
ring is replaced by a hetero aryl radical.

22. A compound as claimed in claim 21, wherein the said
hetero aryl radical is a pyridinyl radical.

23. A compound as ¢laimed in claim 21, wherein the said
hetero aryl radical is a diazinyl radical. |
24, A pharmaceutical composition comprising a compound
(o? salt) as claimed in any of claims 1 to 8, or claim
20, 21, 22 or 23, and a pharmaceutically acceptable
carrier. |
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