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l.LVATI VES. Hal operidol, being chemcally designated as 4-[4-(4- 5
¢t or ophenyl ) -4 -hydroxy-l pi peridiny7-1 -(4-fluorophenyl)-1 -buta - none,
d bronperidol, being chem cally desilgnated as 4-4-(4- bronophenyl) -4
-hydroxy-1 -pipe ridinyl]- 1 -(4 -fluorophenyl)-1 -buta - none, are both
wel | - known psychotropi c agents belonging to the class of 4-piperidinols
whi ch are described in Japanese Pat. No. 300, 049. 10 '
Structurally, hal operi.dol and bronperidol are represented by the formula
wherein X is respectively chloro (haloperidol) or brono (bronperidol). The
conpounds are .powerful psychotropic drugs which can be used in psychotropic .
therapy permtting the return to normal 15 pursuits of patients who
ot herwi se m ght require prolonged or re- peated hospitalization. Alter
initial recovery or discharge of the patients it is advisable and nostly

I ndi spensabl e to continue the therapy with a mai ntenance dose to prevent
the frequent relapses which are re- corded at varying lengths of tine
after the. S%E$5n3|on of treatnent. AlthoRg% %arenteral admnistration is

15

repl aced by ARG PARENTERAL GQ T2ONSs OO FA LSRR 1t is
not practicable and LD tHROMEERASELODERTPLTIVESEtS burdensome. This

frequency of injection,

| Haloperidol, being chemically designated as 4-/4-(4-
5 chlorophenyl)-4-hydroxy-l -piperidinyi/-1 -(4-fluorophenyl)-1 -buta-
none, and bromperidol, being chemically desigﬁited as 4-/4-(4- _
 bromophenyl)-4 -hydroxy-1 -piperidinyl/-1-(4 -ﬂudr_ophenyl)-l -buta -
none, are both well-known 'p.s-ychot:opic agent§ bélong:'.ng to the class
of 4-piperidinols whick are described in J’apa.nese Pat. No. 300, 049.

' 10 Structurally, haloperidol and bromperidol are represented
by the formula |

rOﬁ -CH, -CH, -CH, -N

wherein X is respectively chloro (haloperidol) or bromo (bromperidol). y
The compounds are powerful psychotropic drugs which can ,
be used in psychotropic therapy permitting the return to normal _ ¢
15 pursuits of patients who otherwise might requ:.re prolonged or re-
peated hospitalization.
After initial recovery or discharge of the patients it is
‘advisable and ‘mostly indispensable to continue the therapy with a
maintenance dose to prevent the frequent relapses whi;:h are re-
20 corded at varying lengths of time after the suspension of treatment.

Althougk parenteral administration is replaced by oral administration,



whi-ch is oftentimes acconpani ed by tissue irritation, makes. it desi- rééye

to find a’‘composition for intranuscular administration which 5 preserves. -

the psychotropic properties of hal operidol or bronperidol while the g

frequency of administration can be reduged. In U S.Pat. No. 3,408,356 there "
are described a series of long-chain esfers of piperidinols and in

particul ar,ad Go@nCaai posibbé s rRhnF-ifhés Uoispbet practidable and then the
-[-3-(trifluoronethyl)phenyl]-4 -hydroxy - 10 1. i_pe&ﬂdi nyl }-1_-butanone,
ch is gdfeasensykabipiestion gatyhnrignaeme. TS| traqueRcy ofiiiscken: are

- phar maceut | S8l <16 QRNORE A HINE s GUBorRPhAidd byAHS dud ¥r £8HBES bl 16 4 Bt FWisiabl e
vehicles. According to U S. Pat. No. 3,408,356 the concerned conpounds

exhi bi t pr otahigetp findhquevinganjting for intrammadcnlraradministra tioe shisht  of
mental djis-_15_order T [ I 1V, ' 0% SPEMel It | ith
phar - el®iTH J’geo’r'rp%%%i ssfoéral"sﬁ%g icf ipsr%i"%yg%c]’ecdgnm c(aaecélzgg}és eggggé%ﬁqg‘:w _
peri dol or <ehileptie doequencsy dnadmiihi sivraticmwilcanbe. rddueceldcanoi ¢ acid

esters, which are use cLiye i ngre-, 20 .dients_in the conposjtions,
-according to the pr esgﬁﬁffﬁv%#‘i 3#1",' a"r'é_"%eﬁgeés&?%ﬁ Hy ?ﬁé‘?@?’rﬂn‘a’?““
P wherein Xof fodléHn0é sty WL piperidiiolstakd THOsa Ftiedsa P 1bﬁg-a££§£e§m_
i nvention are_highly effécac_ou mrhe sanme tllﬁrer&k bg‘ safe and -
‘al most 25 cotpréfeitiporee esvf)aﬂ-r{‘* ByozprmRe R DY Wt 2R ESEREY 2l |y,
ahen adnj pi g} Qs b8, AR, w@%a RS &aaingﬁa{mi 'gﬁgl a
| ong- | agﬂgfaﬁ?%%é‘\kl%rﬁe:pegg uni o'r%psyc%’ogkgpl c effect, ﬁ?: C c‘?né%gﬁ
varied in dur ariperidolupilsw disclomied \evksphipaadienticabromposifirns com-
centration and:theANPHNe Una38°aN:% 861 iEMA LRI 4.5 AUSHEEh'
U.S.Pat. No. 3,408,356 the concerned compounds e:éhibit_ prolonged
tranquilizing activity, particulariy in the treatment of mental dis-
15 orders.

_ The present invention is specifically concerned with phar-
maceutical compositions comprising a decanoic acid ester of halo-
peridol or bromperidol in sesame .oi].. as a solvent.

The decanocic acid esters, which are used a.s_acﬁve ingre-

20 dieats in the compositions according to the present invention, are

represented by the formula ' o ®)

~ § _ o-g-(cnz)a-cns_
FQ—C-CHZ_-CHZ-CHZ-N o

(o)
wherein X is chloro or brome.

X

e ' The subject compositions of the present inve#t:ian are

 highly efficaceous and at the same time remarkably safe and almost

25 completely free of any undesired ‘side-effects. More especially, when
administered to warm-blooded animals, the.sa.i'd. compositions provoke
a loné-lasﬁng and nevertheless uniform psychctzapic effect, which can
be varied in duration to up to several weeks depending upon the con-
centration and the amount of decanocic acid ester which is ﬁresent in

30 the composition.



30 the conposition. 3 The conpositions of the present invention have
' found remarkably free of excitatory and extrapyrdm dal side-effects
\&\~are rather frequently encountered during trifluperidol therapy. It is
d_nt that a reduction or even conplete absence of such side- 5 ,effects
ar prerequisite to a therapy with Iéhg -acting psychotropic agents si nce
such effects, if existing, will continue during a |long period. of tinme, even

after interruption of ' ﬁg;ﬁ )
side-effects or even ﬁ%e con%?g’tr'% ‘T‘S%B%é’a g%%een% ere x&? ren&g ?%efound

‘conposi ti onermidrkdslypizseof qmatpmnaqéretnt:umazynﬁ@l sad.et-mﬁfectsamch

oo ke < s PRI, Bty R rhRitred SRR BU e R o

present|y iIoigserideht Rhst hepadiation drhavehs hmmplétanabgenes ofrsuwtbetdaneous
o 151000 L B B SR, B e R R e Bk
posi tions aigefts sihesesich affaeitsprif and stingn dwild &mﬁnﬁem ld ‘,loxfx -ee of
e i SrEcRSY Gt e o2 o A P =
Ch] oride (lddn of(!- atheXe—side Jelffdlts)oF eftien the complete d:.sa.ppeara.nce
thereof renders the compositions of the present invenﬁ.on particularly
- 10 attractive for long-term parenteral thera.py In this respect the subject
compositions show a marked supenonty over any lcng-a.ctmg psycho-
tropic composition presently in use.
It has been found that the intramuscular or subcutaneous
administration of piperidinols such as haiopéridol and bromperidol is
15 often associated with tissue irritation. Quite unexpectedly, the com-
positions of the present invention are found to be substantially free of
any tissue irritation. '
| The compounds of formula (II) may easily be prepared
by acyla.ting haloperidol (I-a) or brompendol (I-b) with decanoyi
20 chloride (III). '

g . oB - @- .
r@c--cnz--cnz-caz.n |+ Cl-C-(CH,)-CH, —> (T)
@

(I-a) X=CQl
(I-8) X = Br

Said acylating reaciio_n is preferably carried out following
art-known acylating procedures, such as by stirring the reactants
togetﬁer, if desired, in the presence of a suitable solvent, e.g.,

N, N-dimethylformamide, N,N-dimethylacetamide, acetonitrile, 2-
25 Dropanone,.and the like. Somewhat elevated temperatures are appro-
priate to enhance the rate of the-'rea.ctiox_x.f. Most preferably the reaction

is carried out in the presence of an a.pprbpria.te base, e.g., sodium



Said acylating reaction is preferably carried out follow ng art-known N,
acyl at.i ng pr-ocedures, such as$ by stirring the reactarits together, if: '
desired, in the presence of a suitable solvent, e.g., NN-dinethylformm de,;

N, N-~di met hyl acet anmi de, acetonitrile, 2- zs propanone,. and the |ike.

Sonmewhat el evated tenperatures are appro4 pri-ate to enhance the rate of the
reaction. Mst preferably the reaction.is carried out in the presence of an

appropri ate bEAEPonatey PYHging And the lkepdRfaptiwtei tenbyamechinai pgdd to

captivate t hewhysk 9gh! Q{ﬂecr_aasadmm%hhb_scodﬂslaewwed rdiEtidd, the course of
the reaction. The preparations of the piperidinols of formula (1) are

general Iy known. They nipenrqpacpsians phithewipipe vidénels tdfefgmuls tRedur es
doscr i bed i n SapEenssBy Rt ey 6ty Of ARSI BEU AR cndea
duration 6f apreesdusfes fescupsdsin thentiteonmriesi ngga Suldawdag eneseetheof
tudres, 10 BENEREL 89pc AR SERIELY B Y IR Chi oh i nduces
vom - ting within a fewlkenffectiztness andcitearctrrsiednjwation ofeatig ofihen
51 et 1 act | vengiscanpd BRaFT o ig Sl LEEb bt R e e B e
emesis. 15 /lppoperidd gasdecdempnsirmtedr by iappevtephinaterapsts shadies.i n t he
bi ceps feqpri & plbddbhih€HyddQRhiofiad 10 Wehefll €O Wi AR T PUthES
ting within a few minutes after subcutane::us injection, except when
the test-animals are pretreéted with effective neuroleptics. The
duration of efiectiveness may be determined by chronic induction of
apomorphine emesis. |
15 Appropriately selected dogs are injected intramuscularly in the bicei:s
femoris with a test dose. Four hours after dosing and 90 minutes
following feeding, apomorphine hydrochloride (0.31 mg/kg) is injected
subcutaneously. The animals are observed during 30 minutes following
the. injection. Ther eafter, the é.po'morphih.e hydrochloride is adminis-
20 tered daily,' 90 minutes follbwing-feeding, and observations of the
response made during 30 minutes, The duration of action is the peried
between the first absence of emetic response and the first of three .
consecutive positive emetic responses. | _
Table I illustrates the median duration of action, the test being carried

25 outon 5 dogs.



owi ng feedi ng, aponor phi ne hydr ochl ori de (0. 31 ng/ kg) is injected
taneously. The aninals are observed during 30 nmi‘hutes foll ow ng t he
{ion. Thereafter, the aponorphine.hydrochloride is admnis- 20 tered
Ay, 90 m nutes fol | owi ng feeding, an%‘ observations of the response nade
during 30 mnutes. The duration of actidh is the period between the first
absence of eTi®blecIresponse and the first of three consecutive positive

enetic responses. Table | illustrates the nedi an durat ion of action, the
test beiNg ¢oltemtthrlrmgti—tf—t—etegs- Mogi-aia -
.duration of | Compound ng/ kp Dose acti om(mgg)dmtg&erdfdo

2. 5 Sd%@a%adol decanoa.e mg/kg Rction (days)

br onperi dol | ‘

1. 19 The corrp05|t|ons acfpordi ng to he present invention pay

“contain a s{i t aliadoneridalcrobi al preserpativ@-.But ¢ther additSves nor-
mal ly are nDt nmgég{,ydﬂ}ﬁgeme of puch % Br es rvative i%IbenzyI
Q' $ . .

al cohol. 5 conmpositi ons{ ma prepared in a Conventiona
manner, e.g|, byrafnperidplt he ester with the1p|5ese vative, if4present, ahd

then with the s%si_%ggpggdoﬂ eecacgglac_:t%ntra i on Qf 5t hezdecanm_c ailq;l d - a--
. The compositions acéarding- to the present inveantion may

coatain a suitable antimicrobial preservaﬁve but other additives nor-
mally are not necessary. An example of such a preservative is benzyl
alcchol, | _

-3 The compositions may be prepared in a conventional
man:ner, e.g., by admixing the ester with the pre servative, if present,
and then with the sesame oil. The concentration of the decanoic acid
ester may be from about 30 to about 150 mg per milliliter.

By the present invention there is also provided a method -

- 10 of eifecting psychotropic therapy which comprises administering to a
subject needing such therapy, a psychotropically effective amount ofa »
compound of formula (II) in 2 composition according to the invention.
Psychotropic therapy may generally be effected by administering
such compositions in an amount sufficient to supply from 0.4 to 20 mg -

15 of active ingredieént per kg of body weight.

- The preferred route of administration is intramuscular

although subcutaneous administration may also be employed.

. The following Examples I and IT illustrate the

preparation of compounds for use in the composition of the invention.

20 Example IIT is an illustration of the invention.



‘invention there i.s also provided a method 10 of effecting psychotropic

t herapy which conprises adm nistering to a subject needing such therapy,
psychotropically effective anmount of a compound of fornula (11) in a
conposi tion according to the invention.é Psychotropic therapy may generally
be effect gg bg Edg\ ni stering such conpositions in an anount sufficient to
supply fr c¥=ss 20 mg 15 of active ingredient per kg of body weight. The
pgéf erred route of adfeni Sidshi@nedspddaioaBETT Gibagks UG/ SuicHhRRAALS
adm ni strati on _ymay_ al so be_enpl oyed. ollow n app| es and |

i | | ust rat PEeRYL Mamnlopnpm s?rl)‘#-fh%tq. qwé%bﬁﬁ%wmﬁnof t he

I nventionsgg @rbbhinbie ke Adasd rs%fc'cQQsNeIZh?SH‘\ﬁ&tt'sO& N,N$ Exanple
1. To a warnmed suspenSion of 37.6 parts of 4-[4-(4-chloro-

phenyI5) - 4dagthy3s thapampine and; 481 ¢ party #frd eryPyide . Fhearsfvlting 320
parts of RENG RELeeylelRd URCESS VLS &énl-s"’. 9%*:&-? g%lh#? bhie Pnixture
. 9 parts chloride. The

di ethyl ethanai nine and Z8. 9 parts of decanoyl ch _ resulting
. mxture i dsi@tevddand the fllteate ig evapnoated updearradugednpressurdxture is

tesi due. witeKiRg 4 reblfld JicR P RBLAad 0t [T RBGHIRERRC 0 KeBalll 2
tri et hyl athedrigtivydainiveikisdzdoehlovifiec by -Fhedict.t Thaectilirateriscoencantaated
and pyri fi.gd BY-SOl4BY LR QU ARDNo S B hutng 1, PIRFELDBNGSS
eluent, yielding 33 parts (66.3%) of 4-(4-chlorophenyl)-1-/&-(4-fluoro-
phenyt)-4-oxobutyl/ -4-piperidinyl decancate, as a viscous oil. |

Example II

ester may be from about 30 to about 150 ng per nilliliter. By the present O
. “’
a

" To a stirred and warm (60°C) solution of 10 parts of 4-[7!-- _

15 (4-bromophenyl)-4-hydroxy-1l-piperidinyl/-1-(4-flucrophenyl)-1 -butan-

- one in 90 parts of N,N -dimethylformaz:;ide. are added dropwise 5.76
parts of decanaoyl chloride. Upon completion, stirring at 60°C is
continued overnight. The reaction mixture is cooled and poured onto
water. The mixture is alkalized with a sodium hydroxiie solution 2N.

20 The aqueous phase is decanted and the sticky oil is dissolved in 1,1'-
oxybisethane at room temperature whereupon the unreacted starting
material is filtered off. The 1, 1'-oxybisethane -phase is washed twice-
‘with water, dﬁed, filtered and evaporated. The oily residue is purified
by column-chromatography over silica gel using 1,1'-oxybisethane as

25 eluent, yielding 8.4 parts of 4-{4-bromophenyl)-1-/4-(4-fluorophenyl)-
4-oxobutyl/-4-piperidinyl decancate as an oil.

[ ____g;____Exa.m eIl .
Injectable compesitions are prepared by intermixing the
components: - '
30 . composition A:
‘Haloperidol decanoate 70.5°grams
Benzyl alcohol - 12 grams

Sesame o0il, g.s. ad . 1 liter -



Nt , yielding.33 parts (66.3% of 4-(4-chlorophenyl)-1-[4-(4-fluoro-
I) 4- oxobut yl ] - 4- pi peri di nyl decanoate, as a viscous oil. Exanple Il
d/stirred and warm [err] solution of 10 parts of 4-[4- 15 (4

. rmphenyl) -4-hydroxy-1 -piperidinyl]r 1- (4-fluorophenyl)-1 -butan- one
in 90 parts of NN-dinethyl formam de are added dropwi se 5.76 parts of
decanoyl chloride. Upon conpletion, stiring at- 60°'C is continued overnight.

The reaction 'm xture i poured onto water. The m xture is -
al kali zed with a sodi & sﬁqo&rﬁ Iut| on 2N. 20 The aqueous phase is he
decanted and the stic ved,in 1,1 - -oxybi hane at room

t enper at ure wher euponl&#ﬁﬁ’ﬁfﬁ? gg dsecf%'nt i ng mat eri al é%iﬁ EPE&d of f. The

1, 1 '-oxybisethane -[Bessyl alewsdled twice with water, diBegkarhisl t ered and
evaporated. The oily I‘SESI due | pur| flgd by col umm- chr orra& éga hy over
“silica gel using 1,1’ -ﬁ?@'ﬁfs hakt el uent, vyiel di 3‘9 4 parts- of

4- (4- bronophenyl)-1-[4-(4-fluor ophenyl ) - 4 oxobutyl ] - 4- pi peri.di nyl

decan(r?te as an oil . Exaglg 1 énj ectabl e conpositions are prepared by

intern? xi ng the conpo .conposi tion A: Hal ope ridol

decanoat e Benzyl aI cohol _ 12 i
grans Sesane oil, q. sar%pergdg{rﬁecanoz liter -34 grams
) Benzyl alcohel _ : 712 gram

- LY

Sesame oil, q.s. ad ‘:-i liter

'composition D
10 Bromperidol decanoate 136 grams
| ' Benzyl alcohol .12 grams
Sesame oil, g.s. ad T_1 liter,

%}



conbosi%ioq B: Hal operi dol decanoate 141 grans Benzyl al cohol

12 grams Sesane oil, qg. s. ad lliter 5 .
conposition C. _Bronperidol decanoate 34 granms Benzyl al cohol (,

:12 gram Sesane oil, g. s. ad - ' tﬂ“on D: 10
Br onperi dol decanoat e 136 granﬁ! m‘““nnw :
12 grans Sesa@LAEMS ¢.s. ad : fter. ™ SCLAIMS 1. A
psychotropic conposition, suitable for parenteral adm nistration,

Compr i Si ng sesane o] |y 45efsobyGh o 52018611 ¥8:1+091R0ERR paRalilasl ve

psychotropi c amount of cl ster having t tor mul X wherein
X.i's a chlori ngydim M HoR} OFdmpridi fENBEshmE0812S a6l @1 3BA vieh tClatldMak

~conprising from30 ng to 150 ng of 4-(4-chlorophenyl)-1I-

i

[ 4- (4-f1 uor ophgnyddtive Okl ¥ dt - 4n PéPeELEL B! pgg@ﬁaeabpiaelam&m@ ofA
conposition as clainmed in claim1 conprising from30 ng to 150 ng of
4- (4- bronophenyldedand#c (deid LosOehenyving the formula:

_ _ a.

I
, F C=CH,~CH,~CH,-N

LY 1

-CH

2

X

wherein X is a'chlorihe-or bromine atom..

2. A composition as claimed in claim 1 comprising from
30 ﬁg to 150 mg of 4-(4-chloropheny1)-1r-Eﬁ(4-fluorophenyl)-
4-oxo-buty1-.l ~4-piperidinyl decanoate per ml.

3? A ébmposition a; claimed in claim 1 comérising frdm
30 mg to 150 mg of 4-(4-bromophenyl)-l—_E—(4-fluorophenyl)-
—4-oxo-butyﬂ =4-piperidinyl decanocate per ml.

4. A composition as claimed in claim 2 which is
suitable for intramuscular and subcutaneous

administration.



-
N A

.-470x0-butyl] -4-piperidinyl decanoate per ni. on as clalned
[ ni im2 which is suitable for intramiul ar an AH ﬁmw l
- admrif)strati on. -9- 5. A conposition as clalne

‘'suNt abpl e for intranuscul ar and subcutaneous adnlnlstratlon
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been reproduced by photocopying the applicants original typescript. It may
contain a few anendnents which are difficult to read. The origi na

typescri pt cont ag ni fg den of
{he Patent OFfi ié R9:HRBS61 8FRRIARNS ATohed 8 o W%r?é’ OF {H€ PEEBLESHg

‘claims which contains an antimlcroblal preservatlve.

7. A composition as claimed in claim 6 wherein the 3

preservative is benzyl alcohol.

8. A composition as claimed in claim 1 substantially

as hereinbefore described.

The text of the specification  has been reproduced by photocopying  the applicants original
typeacript. 1t may contain a few amendments which are difficuli to read. The original
typesoript containing these amendments may be inspected on the premises of the Patent Office
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