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50 In higher doses the new compounds decrease exploratory behaviour and have influence on condition _
avoidance response. These and other findings suggest that the compounds have antipsychotic properties. In
low doses the compounds induce behaviour effects in monkeys which are similar to what is seen after
antidepressants. This means that the compounds:will be useful in the treatment of depressions.
Furthermore, the new compounds show valuable analgesic properties, which are not reversed by naloxone.
55 Contrary to morphine the compounds have not been found to create physical dependenceé on chronic
administration.

The antianxiety and the protecting effect agalnst mduced stress shown by the compounds of formula 1 will
be of value in the treatment of psychosomatic disorders and of ulcus in man. Furthermore, the
anti-inflammatory effect of the compounds, the effects on the immunologic system as well asthe

60 psychotrophlc effects underline their use in geriatric and depressed patients.

* A unique binding profile of the compounds to specific binding sites in the membranes of dlfferent tissues
can be utilized in modulting ion-dependent processes, secretion, metabolism and aggregation of cells as
well as vascularization of different tissues. Some of these effects are manifested in-a hypothermic response.

Based on these findings it is concluded that the compounds of formula 1 will be useful in the treatment of

65 mental disorders in man as well as in animals although their pharmacological activities are different from 65
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| are prepared according to t \M@I‘ eacti on sequences: SequenceA (a)
10 by reacting a 1-pi perazi nec: xam gormula 11 = =

10 [err] 15 with a 4-substituted 1,1-diary 7outane of formula Il 20

[ err ]40 with an isocyanate or isothiocyanate R1 NCX, wherein X is O or S, or with a carbamoyl chlorid@®r 25 40

25 whert@parbpepyl hleride [err] are as defined above.and Y is selected fromthe
group ConShStl\lcQQ:l of - -
| : . . _
45 Rz - - o . - 45
to produce a compound of formula 1. _ _ _ _ 2
Sequence A (c) . | |

50 by reacting a 1-(4,4-diaryl- butyl)plperazme of formula v W|th an alkali metal cyanate, preferably potassium 50 .
cyanate, Metal-OCN to produce a compound of formula 1 whereln R; and R; are hydrogen.

SequenceA (d) .
by reactlng al- (4 4-d|aryl butyl)plperazme of formula (IV) with a phhenylcarbamate of formula (VIII)
55 : . : . . 55
@OCGNHR1
" 60 toproducea compound of formula {n.. _ '- - B - 60

The 1-piperazinecarboxamides of formula li which are used in the method of the invention can be prepared
by a sequence of reactlons accordmg to any of the followmg

Sequence B {a} .
65 Areaction between an |socyanate R1 NCO anda - benzyl-plperazme of formula Vv : 65



Hal ogen, e.g C, Br and 1, and another elininatable substituent, e.g. a @
mesyl or tosyl ester groeup, to produce a conpound of fornmula 1. 30 '
30 Sequence A (b) by reacting a 1- (4 4 di aryl - butyl) pi perazine of formula

IV [err} 35 GB2037745 B8 . 3
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45 to produce a corrpound of for mmNa rl—di@ pe- A (c) 50 by reacting a

1- (4, 4-di aryl -butyl) pi perazi ne of rrrul a wi t an al kali netal cyanate,
preferal® y potassium 50 cyanate, 'M%al OCN to produce a conpound of = 5
formula 1 wherein [err] and [err] are hydrogen. Sequence A (d) by reacting

a 1-(4,4- dmamydofbum;elg)\qasmh@mnu@fibfmma)\nrrul a (IV) wi th a phhenyl car bamat e of
formula (VIIl) 55,

55 [errfp 60 to produce a corrpoundo oHormJI ;g)

: 10
60 The 1-pi perazi necar boxani éesy b OrNvtice ich are used in the method
of the invention can be prepared by)—a—(sequen of v# eacti ons according to
any of the foI lowi ng: Sequence B (afs & A reaction between an isocyanate

C‘% 1- Eenzx era2| ne of fornula V 65 3
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VI by treatment first with a suitabl 15 strong base, e.g. lithium

wherein Z is selected from thergretN CcorsiHg of M and | |eads to the
N, N -dialkylated conpounds of formp4 VI
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t he conpostsimgauof formul a
Sequence B (b)
" Areaction between a carbamoyl chioride
30 - 30
R,-N-COCl

l
R2

35 anda 1-benzylpiperazine of formula V in chloroform or the like gives a compound of formula VIil. 36

Debenzylation over a nobel metal catalyst gives the compound of formula {l.

In sequence A (a) the compound of formula |l is reacted with a compound of formula Il (synthesised
according to French Patent M 3695) in a suitable solvent, e.g. a lower alkanol, such as methanol, ethanol,
n-butanol and the like, in the presence of an acid acceptor, i.e. an appropriate base, e.g. an alkali metal

40 carbonate or bicarbonate, which may be utilised to bind the acid that is liberated during the course of the 40

reaction to give the compound of formula 1. Elevated temperatures may be employed to enhance the rate of
reaction.

In seguence A (b) the compound of formula IV {synthesised according to Neth. Appln. 6,507,312) is reacted
with an isocyanate (or an isothiocyanate) R; - NCX or a carbamoyl chloride {or a thiocarbamoyl chloride)

v Ry-NCXCI

|
R

50 in a suitable solvent, e.g. diethy! ether, chloroform, toluene and the like to give the compounds of formula 1. 50
The mixture is reacted over a wide range of temperatures from about 10°C. to about 110°C,, althoughiitis
possible to employ temperatures above and below this range.

In sequence A {(c) the compound of formula IV is reacted with an alkali metal cyanate in an agqueous
medium containing acetic acid to form the compound of formula 1. .

55  In sequence A (d) the compound of formula (IV) is reacted with a pheny carbamate of formula (Vlll) ina 55
suitable solvent {e.g. an aromatic hydrocarbon such as benzene, toluene or zylene and the like) in the
presence of an appropriate base {e.g. an alkali metal carbonate) to form the compound of formula (1).

Elevated temperatures are employed 10 enhance thé reaction rate.
Conventional types of neuroleptics are potent inhibitors of amphetamine induced behavioural sterotypies.

60 One determines in Sprague Dawley female rats the ability of subcutaneously administered compounds to 60
inhibit compulsory gnawing and chewing responses to a subcutaneous dose of 10 mg/kg of amphetamine
administered half an hour after the compound to be tested. The new compounds of formula | are weak
antagonists in this test.

Male mice submitted to prolonged isolation develop aggressive behavuour against each other when
65 paired. The isolation-induced aggressive behaviour test was used to determine tranquillising activity ofthe 66



£

qu ence B (b) A reaction between a carbanoyl chloride 30 :
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e gives a conpound of fornmula VII. 35 Debenzylation over.a nobel netal
cat a4 yst G§i2p88745hR conpound of fornula 11. In sequence A (a) the corrpound
of formura IT 15 reacted Wt a conpound of formotratH—synttesised

accor %lg,qgoutng E[egﬂﬁgg D&FaratM‘ %Qt?é% Slgﬁ\% Segsln;[e Qha(\an SO 9\§§ e swergcorﬁhcée Pr es e;::e

al ka rug MOU Ia 1 ehn
an agdotheP®6dPIsed in abgréssiodlle mgeﬂdﬂfdg%@'lchﬁﬂﬂ rat§ lsgaseaan lhte
c ar borsagressin [{Rart,2t, Bernagiber, 10\8 (1956)] TR Yok Evaab inblie findie- bings §tine s.aﬁatadedula at | S

| i besaekatiody mitmegexpétiencots LormEvak maleeats Wée plead iiinsividua cggey andpgested ipidiund  0fs
f or mulmjcelconsitenthywithin & minptes %ftemoe%mﬁaa n.Jestewvgst @Gtet’ 60 reintiagaiter Slum't&lneaue of

r eact iR sfrat "‘?ﬂﬁlp ?"‘ 9&“'1‘%’ gien- s :
s eg“%éaﬁf.z“ T Lol b &g 3‘%@ SR (o an
i sotfy Bhidusly, TNCED, Qa1 (SRS B6R th ek Rbach Hol RGARDAMOY],

chl or Idﬁ@adﬂnﬁlstratlon The new compounds of formula 1 do not produce ataxia at doses of < 20 mg/kg.
45 [ er rTheS@mpannds aseordigab the Bobntiemnbave Beeg foutd © hivglpoteithsdigesie ploperdsathey  t ol uene -
and t rrealbgsiceffecpoftfierempiradusergluetadiicornthe Wmhnra Fyadrbme whBh FEndre plickishgd by | s r eact ed
over_ _@ngipesies ‘@f”eﬂsé'i‘ﬁféP‘a*EaﬂF‘é'é dese B1kiagrthof remicp reefrogtymiptomepithe  al t houg h
u
g9

it |1§"ﬂﬁ‘ SH[‘\’ sex rtr;ggeé)Xmllle erat Bers |nth¥-})etio mlnetaeglq '
St i ol e Wk s R At et
cyanataeeﬂrgheagd.aqm@us ‘medi um cont ai ni ng acet i'c achd formthe corrpound of
formula 1. 55 1In sequence A (d) the conpound of fornula (I'V) is reacted
with a phenyl carbamate of formula (Vil) in a 55 suitable solvent (e.g: an
aromati ¢ hydrocarbon such as. benzene, toluene or zylene and the like) in
the presence of an appropriate base (e.g. an alkali netal carbonate) to
formthe conpound of formula (lI). Elevated tenperatures are enployed to
enhance the reaction rate. Conventional types of neuroleptics are potent

i nhi bitors of anphetam ne induced behavi oural sterotypies. 60 One

determ nes in Sprague Daw ey female rats the ability of subcutaneously
adm ni stered conpounds to 60 i nhibit conpul sory gnawi ng and chew ng
responses to a subcutaneous dose of 10 ng/ kg of anphetam ne admnistered
hal f an hour after the conpound to be tested. The new conpounds of fornula
| are weak antagonists in this test. Male mce submtted to prolonged

i sol ati on devel op aggressive behavi our agai nst each ot her when 65 paired.
The isol ation-i nduced aggressi ve behavi our test was used to determ ne
tranquillising activity of the 65 4 . @B 2037 745 B @ .

4 compounds listed in Table 1 (S. Garattini and E B. Sigg, Aggressive
Behavi our, 1969). Tests were conducted 60 m nutes after subcutaneous drug
adm ni stration. The new conpounds of formula 1 are potent in this test.
Anot her nodel used in aggression, i.e. nouse killing (muricide) by rats, is
based on existing interspecies



aggression [(Karli, P., Behaviour 10, 81 (1956)]. In Long Evans nmale rats @

nmouse-killing is still' a spontaneous 5 behaviour. In the experinents Long
Evans le rats were placed in individual cages and pretested to k|| 5 5
m ce:consistently within 5 mnutes after confrontation. Test® 3§37 &4

condueted 60 m nutes after subcutaneous adm nistration. The neM/conpounds
were found to be very .potent in blocking this type of aggression. The
effect of drugs on the notor coordination is investigated hy the.
performance of mce on the rotarod. The rotating rod test is a well-known
test of "ataxia in mce. The conmpounds listed in Table 1 were 10
adm ni st ered subcut aneously. The ED50- value is the dose maki ng 50% of t he
mce ataxic 1 hour after the 10 drug administration. The new conpounds of
formula 1 do not produce ataxia at doses of [err] 20 ng/kg. The conpounds
aécording to the invention hage been found to have potent anal gesic '
properties. The anal gesic eff*kg of tie genpqunds is evaluated fromthe
writhing syndrone which can bg‘abolléﬁgd'ﬁy anéFQesrcs The ED50-val ue is
t he subcut aneous ‘dose maki ng 50@6of t he nlce free fromsynptons of the 15

writhing syndrone. ;ﬂ

15 The ED50-val ues expr essed E@ m | |‘}g¢a}\‘r${ 3@,‘3@ | ogram body wei ght in t'he
anti-anphetamine test, in the inhibition of aggression test, in the
spont aneous nouse Killi ng tesk =in the rotarod test and in the withing
test are presented in Table 18§ 5 - _
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6 The fornula 1 bases are conge3 i bl g, {0, ghg&ggeutlcally active non-toxic-
acid addition salts by treat n’@n&&mtrpma:pfsm'pr-r ate acid, e.g. an

i norgani ¢ acid, such as a hydrohalrc acid, especially hydrochloric and

hydr obr om ¢ acid, or sulfuric agi,dg nltric aci d, phosphoric acid and the

l'i ke, or an organic acid, suchuaéiﬁcetlc propionic, glycolic, lactic,

mal oni ¢, succinic, funarrc é? &3c, crtric and -the |ike acids.

Cbnversely, the salst 5 fomnrcqppﬁk%c tedcpg freatnment with alkali into
the free base form - 5 Effective quantities of
any of the foregordé%? cologlcally active conmpounds of formula 1 may be
adm nistered to a h erng;ﬂﬁ ani mal for therapeutic purposes according
to usual routes of adn%nrstra&avn and in usual fornms, such as oraIIy in

sol utions, em# sions, a’uspensr;oés le;Ics dablets and capsules, in.
pharnaceutlcaEiy accepiable céﬁsrers andApareﬂterally in the form of
sterile solutﬁbns Forzthe 10 parenteral administration of the active

subst ance t he't carrigr, or] excipient me9 @ewva sterile, parenterally 10
acceptable liquid, e.gf water, or-a parenterally acceptable oil, e.g."
arachidic oil. Al thotigh very sgall guantieties of the active materials of

t he present |nvent|oﬁLare ef f&tive when“nfnor therapy is involved or in
the cases of administration to subj ects having a relatively l.ow body

wei ght, unit dosages are usual$y fronr%:gi i grams upwards preferably 25,50
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or 100 mlligrams or even hlgher 15 depen Ing on the condition to be
treated and the age and weight of the patient as well as the response to
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medi cati on. The unit dose may be fromO0.1 to 200 nitligrans, préferabl y
'10to S50 mlligrams. Daily dosages should preferabl.y-range from 10
dss a0

grang to 200 mllgrans. The exact individual dosages as-well as daily
es wW#£9373f% Bourse, be deternined accor di ng, to standard nedi cal

principles under the direction of a 20 physician or veterinarrtan.
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250 S fqyp¢an be converted by treatment with alkali into the free base form. 120 I\/agne3| Um

st ear at Effectlve quantities of any of the foregoing pharmacologically actl\g QM pounds of formula 1 may be
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per t adsbaptapletiguid, e.g. water, or a parenterally acceptable oil, e.g. 3fachidi¢ dive | ngredi ent, as salt
10 Avi célthough very small quantities of the active materials of the present invention are effectivé @Ber@uhbroi dal
silica therapy is involved or in the cases of administration to subjects hawrm rgiqpvqimoy body welght unit

20 dosages are usually from 2 milligrams upwards preferably 25, 50 R@qyﬂ% W‘éet:\
ependj En)((a condrtlon to be treated E)hle age and wei ht o f\s v¥el asthe Tgponse tothe 156
2 To t edica sul I nj ecti Sh"T A

45 per Mnﬁhoséﬁfa{/ M rdr@ t@db(ﬂﬁﬂhgraﬁrs Mrébly from 10 to 50 milligrams. Daily dosages 1000
nmg Met sﬂlgulﬂ preferably range from 10 milligrams to 200 millgrams. The exact individual dosages@s &m@ dﬁg
Pr opagqquages will, of course, be determined according to standard medical principles undethéXigction of a
50 HPhysidien qvateringieng. 5 3m Aqg. 20
sterili I}j{} ér e formulations are representative for aIl of the pharmacologlcalhﬂ_%veﬁpmwds of this

mven ioh,

le of | le formulati
phar maeeut T carmBIrehar R SR ™A%  cont ai n t her apeuti cal Iy usef ul

subst ances other than the 55 pharmacol ogi cgd baps@gtigve conpounds of fornul a
1. 2s 55 The followi ng 25
exarrpl&ivqainm'edimt.esnwd toillustrate the pr#sent invention, without limting
t he sci¥pesa hereof . EXAVMPLE 1 N - Et hyl - 4- be?ﬁ?yl 1-pi perazi necar boxam de 60
To a syffdi.on of 1359(0 19 nole) of eth |socyanatein 300 m of ether
was g egde%”msmar%e at [err] over a 60.pe of 30 mnutes 37.0 g (O. é%)

nol e) of 1- benzyl pi perazi ne. The mxture was refl.uxed for 2 hours. 2 m
of pet ihedse bifighbrbeioukaor acile eigreaiat, ttqmndmhmwwsemncaveéemcw [err]. The
solid, ®noleopr ials this¢téambtioom t he :

35 . ' pertablet. mg 35
Active ingredient, as salt ' 10
Avicel 108
Colloidal silica ' 10 .
40 Talc _ 20 40
Magnesium stearate 2
Total 150
Example of a suitable injection formulation:
45 o 45
: per 100 mf/
Active ingredient, as salt 1000 mg -
Metagin : 0.8 mg
80 Propagin 0.2mg 50
HClI 1/10 N to pH 3.5 3mi
Aq. sterilisata ad 100 ml

The pharmaceutical preparations may also contain therapeutically useful substances other than the
656 pharmacologically active compounds of formula 1. 55
The following examples are intended to illustrate the present invention, without limiting the scope thereof.

EXAMPLE 1
N'-Ethyl-4-benzyl-1-piperazinecarboxamide

60 To asolution of 13.5 g (0.19 mole) of ethyl isocyanate in 300 mi of ether was added dropwise at 25°C. overa 60
period of 30 minutes 37.0 g (0.21 mole) of 1-benzyl-piperazine. The mixture was refluxed for 2 hours. 250 ml
of petroleum ether was added and the mixture was cooled to 5°C. The solid, which precipitated from the
solution, was collected by filtration and recrystallised from toluene-petroleum ether 1:1 to give 43 g of
N’-ethyl-4-benzyl 1-piperazinecarboxamide. Melting point 100-102°C. '



solution, was collected by filtration and recrystallised from
tol uene-petroleumether ;1:1 to give 43 g of

-et hyl - 4- benzyl -.1- pi per azi necar boxam de. Mel ting point [err]. 7
GB 2 037 745 B 7 EXAMPLE. 2 N -Et hyl - N - met hyl - 4- benzy| 682037745 B 7
1-.pi per azi necar boxam de hydrochl oride To 0. 068 nol e of Tithium R
dii soprop 9 prepared from n-butyllithi um and diisopropylam ne in
tet rahydr - (o [o[-Ts P G -1 al,bajtd,mgﬁ ja% nol e) of '
-et hyl o@ﬂhﬂ%&%ﬁ%& ﬁ@%@m rdn’ﬂn—gl ﬂumand)éusap%pgiﬁh)ﬁdfrpf ur an
over a pefetrm;d.«afuraa Owd¥laByd Q640700 €1.9Y (30801 S)EIN’ SR (1RSI 01 -fifdrdzinedaktdkardde in

m nut es.51d0 nAﬁﬁtafahmm‘btangvdmp{reu 0130 ininufesgrhe Gm&lBmeﬁaa):ediﬁ o°cetdnpd minods.de Was
added dur Aftegcddingtp r82°@97.6 7 8inglelaf metivd dodizle veswsided dyrind 29rminutas. The ointure was
t emper at u?'@WBQ/’eFta From tﬁ’h@"ﬁ‘l"ﬁ?‘(ﬁ pigh{glde %‘dasc?ﬁ't!'éd ‘P’E‘é"’%’?d”é’)?’e“?‘h‘wfwev\n th
cohor. R e SRR e i
onlw SS era heh rid was ecl |ta noli was co

rem)vednb ﬁfa?'t; 1:jd¢i el %m Fo to M 1Akt V6Bl b e 10
hydr ochl Oﬁlb&l@zm\é@a‘ib&grﬁ@éwd@| et anoflc HC The SO|I vvas coI | ect ed
10 by filtration and recrystalllzed from i sopropanol. - to-give 14.0 g -of

- et hyl - BKAMRLERY] - 4- benzyl - 1- 10 pi per azi necar boxam de hydrochlori de.
EXAI\/PLE 5’3NNV' %’h}ﬁ"é! 1-pipetyeil e per azi necar boxam de 15 Asol ution of

26. 4g( Sﬂ'tﬂmé' 491‘0 °b 'ﬁ7°/@' f° ‘1" gar'i' ed'®
G e
‘a d hcl

di et hyl cap, @nﬂ% n%ﬁm‘erﬂand ﬂ:rnﬁ m&mn .eETb F re was
refl uxed £darun2su QME ,She sdidéht RARIRGANTIhY tebitice distifflediB§lte 28R G I0EN" )N’ Hiathslauchew 1=

hydr oxXi B‘Epnéﬂazﬂﬁcam:lxemda,@ pO14g-150°C. 6td. 1@ mnoiig. wat er) and extracted with - .20
chl orof orm The chI oroformextracts were dried over. sodi um sul phat e t'he
sol vent r%’y _p trcléar gxgmdue distilled to give 25.4 g of

NN i el e Sl bgnzaqtpé.lpze',agsgc%,rb%xa o bl 'bi {12 T
Hg' * 25 scidified with ethanolic HCl was treated with h drog era dE% Iy n llb\éiator at .

1 pi per az gg st PR ¥ Ah i wasiémeved by(ﬂtrz-Qig soﬂént removed under. reduced pressure. The -

- et hyl - desib@vizag disdoivatl P26 azafm&MrhwamMam Bigh0lb g @5 indleBat@odidm WfdrazidB G50 |
and 25 acmipffvated Tha rhiktustwaa erddacted wibichineboring Tha tarnbingt eXiratty dere diéad over epdium
pal | adi yyfyriesagdonsentratedotiewhite epgustnsiresrysigilised fropisobuviaggtalgde giveé- 0gat al yst 59
was renpvEa DY PPPEIRECTBHeRI‘E MeHeo EYMPAATCr enpved under reduced pressure.
The resi dggaggsdi ssolved in 25 ml of water and was nmade basic with 10 g
(0. 25 nol. mgmmadmnmy@v,%naﬁym 1pigePazifbcambboxaRdeyerodiipign Xt ur e was
extract ed Wistitfed@litktOre@f 07 d10.03 A 61e)PNLEtHYE OpiperbairdEdriSoxvRIEE 1alT ¢ ®d3e@é) o5 0di UM
sul phat & andorodnddntiuarbpiebnyiiBhenayhid b of Spdtmdu@tbdmasartdecmydbfabdd waesdhedtecotreflux 35

i sobut yI a@e@%toerStﬁQ my pRweatet GragpddedpThepistyre wasieyty hatzﬁrnﬁeafrms@dmts
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hydr ocC hM)E, a$l§dxésr¥1g cﬁ’nlUﬁ Aditi int) 17% 67 m number1

-et hyl - 1- pi perazi necar boxam de, 1 . 036 nmol e) of
4 chl or o- ExAmgLdl6- p- f | uor ophenyl ) but ane 5 0 g of sodum bi car bonate and 10 m
of et hanolV'-MetsyHidbd-Eip- ﬁQOfQFéP'?VﬂkUtV/BB’IAPWm%fMQMI# 50 ni of vvat er was added.

Toa 2 ) [ P was
The i 55 Jd%d Z%lg\:\zgg ;tvgl"%gpéerlod oqyg r%fléutes 45¢g (§‘S%Q|‘?1:Ie) o metmanate in T0 ml %%zlgzér The 45

R mixture was allowed to stand at room temperature. On short standing a white crystalline precipitate
appeared which was collected by filtration and recrystallized from ethanol-ether to give 21.0 g of
N’-methyl-4-{4,4-(di-p-fluorophenyl)butyl]- 1-p|perazmecarboxamlde Melting point 160-162°C. Infrared spec-

0 trum number2

EXAMPLE 7
N'-Pheny!-4-[4,4-(di-p-flucrophen yl}butyl]- I1-piperazinecarboxamide hydrochloride

To a solution of 5.0 g (0.015 mole) of 1-[4,4-(di-p-fluorophenyl)butyl]-piperazine in 30 ml of ether was
added dropwise 2.0 g (0.017 moie) of phenyl isocyanate in 2 ml of ether. The mixture was refluxed for 1 hour.
After standing over night the mixture was acidified with ethanolic HCI. The solid, which precipitated, was 55
collected by filtration and recrystallised from ethanol to give 5.6 g of N’-phenyl-4-(4,4-(di-p-
fluorophenyl}butyl]-1-piperazinecarboxamide hydrochloride. Melting point 202-204°C.

EXAMPLE 8
60 trans-2,5-Dimethy/-N'-methyl-4-[4,4-(di-p-fluoropheny)butyl]- 1-piperazinecarboxamide oxalate €0
To a solution of 5.0 g {0.014 mole) of trans-2,5-dimethyt-1-[4,4-(di-p-fluorophenyl)butyi]-piperazine in 25 mi
of ether was added dropwise a solution of 0.9 g (0.016 mole} of methyi isocyanate in 5 ml of ether. After
stirring for 30 minutes, the mixture was refluxed for 2 hours. The ether was removed under reduced
pressure. An analytical sample of the oily residue was isolated by preparative thin layer chromatography
{tlc). Preparative tic was performed on plates covered with a 2.0 mm thick layer of silica gel (Merck Fas4). 65



t hanol -et her and the hydrochl oride was .precipitated with ethanolic HCl .
solid was collected by filtration and recrystallised fraom
uttanon@B 2 eFFpBanol 4:1 to give 6.4 g of -+ 8
N - ethyt=4= [4 zr-(di p f1aor oprieny| )Dutyl -1 - 40 piperazi necar boxam de

were dried over sodi um sui phate and concentrated. The residue was dissol ved
@

E&g\%ﬁ %rtﬁ g |et (r?cla ,[,]1 (ﬁ o ar e ﬁ' e tr%mmrg];lilhe productwas S 40 -

e ct 3& lut d pectr r3. .-

1- pi per t!llé‘ Iv @in@ﬂtﬁ £ olb ﬁt%n@ g nQ 0 ml of

1-[4, 4- z(ad.tan&efwaueada@hﬂé\sdna bhsw.ir}mmh@@ws?obm:eu ﬂ,fﬂﬁao m% froms 45 added
dr opws S@pmeeno! @ giye A.D o df axfys@linegompier betdvedn tgpng-05-0ir@thyel’ eﬂ)ethyi At 5

i socy arfuprephenylibgtyfi{l-pipkragitdsenboxaifiire andidkaliviagitl containigabedt .5 weld oxatic sdidnedmele r oom -
t enper dtepPase angp carin amapnted &PH@P%N\}OHWP eouid-aplyibg remoned by extemsimeanseMelfisear ed |
whi ch VUQE“F& PEEt ed by filtration and recryst aI I | zed f rom et hanol - et her t o »
give,

N - rret hy afhfé Amé’m,(ﬁihyu@u&);.upxoga;»eewbaxbwdx%}m&m,&er azinecar boxani de. Mel t i ng
poi nt [ ETd‘a]solu’ntﬂicdf 8.0 § (.03 9M6le of 1 [WAYdIpHGE 6 phdny|)bldyl]-piperazine in 25 mi glacial acetic acid

50 EXAMREs eddéd NlopWiaehd (042 indlielof patassigmicyanete oyIA evhyfiwaien Thd rixture was allowed to

1- pi persteng nmeas'nt@kram tfemhwmwwmwmﬂm V\as dilyted it 75 ro*rof'satera d e@zsc nm
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vvas a.ClmltngQdegs ho7ed. hanol | c The s which precipitated, was
coI I emted by filtrati on and recrystalli sed from et hanol to give 5.6 g &@

LEW 4-(di-p- fluor ophenyl ) but er azi necar boxam de

4 f4 vo-flugio, era drochlonde
Pydr 002 g}fqt 1"%{’? @%ﬂ [% Wéﬁ% &511 4 I fetherwasadded
rans dro w:se a soI on o met né%%pcv;nate rgi%?{w al Ivzd to
| - P DR Wk A9 e re S e fol o of
trans- Zj s'imcudmthahbr drd Aveﬁec(tdthelaaﬁdyuau.mbwwn | lﬂk:ytt]'nermapﬁfdati bftfhd S M of
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i socy arf¥{tnesthyhd-B.4rf{ii-pgfioreptiseyilbutiy-1-ipergdinecarhatiiosmie hy@ochianide. Msiting print @4xt ur e was
r ef | ux ddSFdifraediseretrym nameerét her was removed under reduced pressure. An 4
anal ﬁol cal sanple of the oily residue was isolated by preparative thin

| ayer chromatography 65 (tic). Preparative tic was perfornmed on plates
covered with a 2.0 nmthick: Iayer of silica gel (Merck F254). 65 .8

GB 2 037 745 B . S .

8 El uent, chtoroformdi- et hyI am ne- et hanol (17:2:1). The zone of silica gel
contai ning the product was detected by UV light, scratched of and el uted
‘With ether. [err]-value: 0.67. Infrared spectrum nunber- 3. The oily residue -
was dissolved in 10 m of 2-butanone and 2.5 g (0.028 nole) of oxalic acid
in 30 mM of 2-butanone was added. The solid which precipitated was

collected by filtration and recrystallized from5 isopropanol to give 4.0 ¢
of a crystalline conplex between trans-2,5-dinethyl-N -nethyl-4-[4,4-(d-p-

5 fluorophenyl)butyl|-1-piperazi necarboxam de and oxalic acid containing
about 1.5 nole oxalic acid per nole free base and a certain anount of

i sopropanol which could only be renmoved by extrene means. Melting point
lerr]. o _ : o d



10 EXAMPLE 9 ) @
10 4-[4, 4-(d- p- Fl uorophenyl )butyl]- 1-piperazinecarboxam de-hydrochloride - \
To a sogution of 5:0 g (0.015 nole of 1 |
-[ 4, 4~ (disp-fluoraphenylyhutyll-piperazine in 25 m gl acial AW P*HBid wad
addedvdropvm se 1.6 g (0 02 nol e) of potassium cyanate in 10 nl of water.

The: m xture was allowed to stand over night at roomtenperature. The cool ed

m xture was diluted with 75 m. of water and made basi.c 15 with 5N sodi um
hydroxi'de. The solid, which precipitated, was collected by filtration,

washed wi'th water, and 15 dried. The resulti ng solid was dissolved in

et hanol ‘and the soI ution wastreated with a slight excess of ethanolic HC .

The product, which precipitated, was collected by filtration and

recrystalllzed from et hanol - et her to give 4.7 9 of

4-T4, 4-(di - p-fl uorophenyl )butyl] -1 - pi perazi necarboxani de hydrochl ori de.
-Melting point [err]. 20

2Q EXAMPLE 10 N - Met hyl - 4= [ 4, I R

1- pi per azi necar bot hi oam eFe égﬂ Bﬁgl@éggiﬁgél%égéégﬁ @0101 rml e)

of 1 -[4,4-(di-p-fl uor%ohenxdfk*gﬂsw#,]w SPELiIPE R R LT ¥ PR eFher was

added dropwi se a sol utign of § &/ g @G Inphe) sty R & g B ©gy@nate in 5
m of ether. The mxtur%"waS’aI“IUvmﬁ"tﬂ'ZS "St'a'hd'\‘/vr‘t'h“s‘rr'r'rf“ng"O'Ver ni ght .

The ether was renoved under reduced pressure. The oily residue was 25
di ssolved in ethanal, and coverted to the salt by addition of ethanolic
HCl . Ether was added, and the solid, which precipitated, collected by
filtration. The salt was recrystalllzed from methanol to give 35 g. of

N - et hyl - 4- [ 4, 4- (di - p- f yor epbeIwk) 81 ¥ld b okl BSS 8% BRS BT dRtHiaaNi de
hydrochl oride. Melting point 214- [err]. Infrared spectrum nunber 4. 30
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-Ethyl - 4- [ 4, & (i f1uor ophenyl ) butyl ] - 1- pi per azi necar boxani de

hydrochl oride A stgjrred nmxturempf 9.9 g~(0.48 nole) of 1
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. K - =
butyl] - 1-pi perazq-ﬁecar boxam de hydrochl ori dey el ti RBi & [grmr} 10 CLAI M5
[+ Qg
10 (f fnffft?d’énmm:&',"’ :(.? .':(r) :E):lt:o:é
IIC"MMI 1 IIIUB'III“ _UU
nmfffac‘;qqggg—odde Kd"gcg’ N:E'(—Ij .N(.‘)“
e T T 0009989 QLLT Q9T ? T I
£ 00000 cce223TFccel0cdcBSa00 o
2
3
= ' £
£ 9 g 3
'g’o'i'd < 10 1 S I
S88E i + 2% 2
BO®ECE NN < _ =25
s c8x +++ o o+ o o o .o Qe 2
=2Ltoad Oe=MNMMN NN NENNENNENMANNENNN Eg:
- . cEo
' 298
Q‘lﬂ_"’
. 2o 2
o ! £&E
0 ® 53
g - 25T
X R
§ CYPYLeCe®2RINRIL]RRRRFNRIL w5

31
- 32



Acorrpoundofthegeneral formula [err] 15
@ 15 20 |
erein err and [err]. are |ndependently sel ected fromthe group of
Aydr Yyen, % P37 %ﬁ? or branched al kyl having from1 to 10 carbon atons,
cycloalkyl having from 3 to 8 carbon atons, cyclopropyl nethyl, aral kyI '\
havi ng to 9 carbon atons, alkenyl havi ng from2 to 10 carbon atons,
’?thgl
SIFI’

and phe ﬁﬂt? .'ﬂL&IrB (1 S bbb IS oY m B B Qb .E€ substituents

sel ect e iy S’LE@ fﬁ«a AifoFBperly m,u Vué‘.’ Eﬁfaiaa&gqg&amaéoa' koxy
havi ng phdnQIm- &hw@arﬁam @@o@bﬁmm @FBoR&té 4HAQb0R RvaS heatdd RErbAXr @6t DY One
or t we midukeg! Thg mbtpewastiiteradatiditige sbiventwas r&rﬁo\édcraé.bﬂauaadumss)ussow%a and -CN|§

[err] sathehd-etherpndthehydragbipddecian bres pl@@kiwtlgtdanbhqj'ml filyeckoticeas coltattkdy fitatiomg from -
1 to 32pdegyipllizediram Hbtieng P@'ﬁgimp ‘éH‘ ) tojgive § 8 p et ethv4- b midipdnergrhenyihal ogen, ¥
al koxy PYPri-pigerpainsraraoxpidg hydigehigride Mejting POighT 77485 and X is 0 or S; and the <
phar ﬁaemgbcal |y acceptable acid addition salts thereof. 30 2. A conpegind
as claimed in claim1l wherein.RlL and R2 are independently selected fromthe
group 30 K&npobid dithe@énehyyfagen - and al kyl containi:ng from1 to 10 carbon ¢
atons. 3. A conpound as ‘claimed in Ctaim1 wherein [err] and [err] o
mdeggndently are cycl.oal kyl cagtsmi ni ng 3 to 8 carbon at O{V; 4, A15 .
compotnd as clained in claffmf, Fshid conj@']d faei ng t he product’ of any ©one

of the Exanples 5-36 35 RhEINE'IchN N {CHR3CH

35 5. A process for the prepara};én of a. aynd as claimed in claiml,

whi ch conprises reacting a 1-pi perfazi necartfoxani de of forrrul a 11 40
[errPOwWith a 4-substituted 1,1 dlar | but ane of fornul a

5 [or sy w;@%% AR s e
tl

10

20

1 t ro
hal oge 8r7 to ato s, a oms; and)éihéﬁ’vf:%
pr ep E.f n’1 mﬂdg, 2 bIRH haviginehh ﬁwmuoﬁeﬁmﬁeact ing a
1 25 Ghexdh ﬁd' f dl‘n bl’d%).‘ rbor{itdaey, @dihdlensObstifueididtduBstitded by one or two alkyl groups 25
55 [ er Ih]avnﬁﬁrom 1 to 5 carbon atoms), —CF5 and —CNJ; R, R4, Rs and Rg are independently selected from _
60 Wi t ihydrpgengatioyhaviag Eorof toidserben seryeand peen 'ewaseteamﬁyem hydesoer helsgenaaligxyr S,
or Wi t wa\aanm"b%fﬁﬁgqerF%?ﬁaa% Bffe: A X R ALFaRAS\ e rEATMEPUligaihToctRRRISEER nul a 10
g?dltyodlgalg ther % 10

Mgﬁ A tompound as claimed in claim 1 wherein R, and R, are independently selected from the group
EXA It::o ting of hydrogen and alky! containing from 1 to 10 carbon atoms.
3. Acompound as claimed in Claim 1 wherein R, and R; independently are cycloalkyl containing from 3
to 8 carbon atoms.
4. Acompound as claimed in claim 1, said compound being the product of any one of the Examples 5-36

35 herein. 35
5. A process for the preparation of a compound as claimed in claim 1, which comprises reacting a

1-piperazinecarboxamide of formula Il

R3 Ry,
21 M\ a0
40 R-N-C—-N M
Rs Rg (Il
with a 4-substituted 1,1-diarylbutane of formula lll o
45 45
| o ‘
Y(CHzl 3 CH
50 \Q 50 >
wherein Ry, Rz, R3, Rs, Re and R, are as deflned inclaim 1 and Y is halogen or another eliminatable
substituent.
6. A process for the preparation of a compound as claimed in claim 1 which comprises reacting a
55 1-(4,4-diarly-buty!) piperazine of formula IV 55
R3 Ry QR7
HN  NICHyl 3CH
60

- HTQ,.
Rs Rg : 5

with an isocyanate or isothiocyanate Rq - NCX, wherein XisO or S, or with a carbamoyl chloride or
thiocarbamoyl chioride of the formula




N ~Et hyl -4-[4, 4-(di - p-fl uorophenyl ) buty erazi necar boxam de

hydy\chl oride A stirred mixture of 9.9 g ( ﬁﬂirlﬂ“ll"ﬂﬂ”“"l?

1 4/4- (di quoro henyl)butyl]plpera2|ne ) of phenyl
N-€e I° car':{OSa E of potassium car bonat € afid 100° m* of tol uene” was!

heatéd at reflux for45 5 mnutes. The m xture was filtered and the solvent {
3 reno U resi dual oiI was di ssolved in 5 et hanol - et her and the

e

hy#r ochl ogy. gfﬁy,mgm B5L&b tfiﬂ, ] lla g;ﬂ%b&m bvarddBrigo! i d was col | ected
by f¥Itr alshiecabtured#8.5§ lodh mofePst 1144 RO D AEHFRPER (008 motbloft © U1 Ve
6. 8 g oOf pHdnyl @ity e#b{né;éségbfpﬁmﬁﬂlmédﬂﬂm&gy 100 mi of toluene was heated at reflux for 45

but yl ] ﬁmg: feeThe nixbrawisditenat ghel tipsdivere hbokinded. Tk tésidoagoipadsatssdh@tin] 10 CLAI RS

10 1. A ¢ brihry aksf the Ivdrashinddeyyas progipitated with ethanolic HCI. The solid was collected by filtration
[err] 20b dll' crystallized from 2-butanone-isopropanol (4:1) to give 6.8 g of N*-ethyl-4-[4, 4-(di-p-fluorophenyi)-

20 wher e YT EPPIrANsEE R ide Bydoohiotds, MAtieg R WAECt ed from the group of
hydrogmemgal ght or branched al kyl having from1l to 10 carbon atons, 10
cycl oal kyl having from3 to 8 carbon atons, cycl opropyl nethyl, aral kyI

havi ng fr omAfcotrpoéhdadithb geneer formayla al keny!| haV| ng from2 to 10 carbon atons,
.and phenyl [unsubstituted or substituted by one to three substituents

sel ect from hal ogen, al kyl. havisgggrfrom 1 5 carbon atons | koxy

havi ng%?rom 1 to 5 carbon at s Eﬁkno(uns t ed or substltu{’gd by on18
or two al kyl groups 25 hdvifg S om!1 Ctids bon at'oms), -CF3 and -CN|;
[err] and [err] are independent|y}lSElected fydr ogen, al kyl havi ng from
lto 3 car bon atom; and phenyl (Resrr |s sel ct ed from hydrogen hal ogen

al koxy2h aV|n arbo

phar rrac % g;r?{ai 11 v.t%1 m‘; E;:#l héngﬂceét%% ran r§|>§ ;‘5 Sund
*7 QQ: F{’»bﬁ‘lt m ﬁérﬁ:\ ed

from t hes@EtQMQd byddhe EXRGE &Ibbtl‘IGe seladt ﬁﬁﬁﬁhléyaﬁl awnkwmg@@,a{m aedngmfatdam 1to 10

car bon2sasliaxg havihg frRmCIGOP Caulibtsh agEnsCdnsihslarcsubstitufddar subdtitwttyeneoftes alkyl gnogbs] er r |25

i ndependeaying jroarido Teactianatos). ~EGuandi-ANI Gs Re &mneﬁéame 'Bdapmwvsa‘ﬁmﬁbfrom A

corrpoundh\‘SS"gg'l‘ 3!"#@6"'"9‘?’%‘? Hiograrbonaterps 3n 'nB" dfreqph ?t')%q“ aksY one

of the @L & ts Iz%l a}?g}sg‘\(h—CF:, and Xis and the ph aceuticadlly accepta le acid _

35 5. g PLOGESHp md Js BEmRE BRANRT AR, a@ndﬁ?ﬁ@ﬂh’é}@n&ﬁﬂﬁk@&tmrﬂ fRe g.loa,l, m 1, A

whi ch coems.gtﬁ@%f HiyQRSgbh A1a afkyl bortBhiR@H&rE h R0 BRI € formula 11 [err]

40 w t h a34-mapbiidbsedimed i ki n Whbigin®néndd, mfdéb’eﬁilﬂnﬂyéré dycldHikyl containing from3

45 [ err ] toP@arbon atoms.

50 whe sel @ . Asforpogitfcrs Flaimef inglaim 4said eamaedard peinadherefudt obam ok qf dreffarenyeert-36r

anot he?® BYP P @ in R labr 88 bom SundbsRa RS R Jhtlﬁcd?ﬁd??@rr&t:ﬁrﬁ'ﬁ of a

conpound. &,y@bmaﬂnmesifmam whi ch conprises reacting a
1- (4, 4-di arly butyl) piperazine of forrrula |V

55[err] Ry O )3_\‘

R‘-N-E-N NH .40
Rg Rg m

with a 4-substituted 1,1-diarylbutane of formula Iti
45 45

I =7
Y(CH+) 3 CH
{m
50 R 50

<7

wherein R,, Ry, R3, Rs, Rg and R; are as defined in claim 1 and Y is halogen or another eliminatable
substituent,.
6. A process for the preparation of a compound as claimed in claim 1 which comprises reacting a
55 1-(4,4-diarly-butyl) piperazine of formulalvV 55

Ry
R3 R
HN  NICHyl 5CH

60 \—~ \Q | 60
Rs Rg Ry tw)'

with an isocyanate or isothiocyanate R, - NCX, wherein X is O or S, or with a carbamoyt chloride or
thiocarbamoy! chloride of the formula



60
60 with an i socyanate ‘or isothiocyanat Hm Ml“ll Numumerel n Xis 0 or S.
or with a carbanmoyl chloride or thioca of the fornula 11 &=
GB2037 75 B [err] 5 [err] being as defined i'n cIa| m 1. GB 2037745 B 1

5 7. A . ; .

which [err] a'ﬁdn{c ] are hydrogen, which conprises reacting a

1-(4,4-diarly- btlj 3 pi perazine of forrmula IV (as defined in claim6) with

an al kali netal ggyanate. 8. A process for the preparation of a corrpound as
claimed in clai m 1 which conprises reacting a 10 1

- (4, 4- di &rRi+A bty Jspiped mziame1.of formula (1V) as defined inclaim6 with a 6
phenyl car bafraf@rogéss fop thenteparftigh of e)comm())mfig; qie]lmg_djn claim 1in which R, and R, are hydrogen,

15 9. A pt’l’%ﬂ'?‘?ﬁ&'émsie%’a?"“mr‘p éldtaf'Y)'h“‘V'lPrPS'faélE?‘éf"i’@'éﬁl"’l(% deffnsd '“P'La "t%mtwm!,kab

e -
cenpou nd d‘a ? erocexf éz! ara 1on o a I ?un% as clalmed in thﬁ;q lcn Qo nses reactmg a¥
I

convent I10ml (QQ% nca%Sw & f §\u
inclaim1 f uselnt treatne hurran belngs an ammas su

20 from ment aI and psychosonati c@ %ers
20 11. A conpound as clainmed in Irm1'for use in the treat rrent of human
bei ngs d animals for anal gesic purpgags. 12. A conpound as claimed in

vty ed 10
ering

claiml for use in the treatment of human beings and aninals for 5
anti - i nf | angyah@RafmpdLRAROHposion, chérdteribediPPOLLDtaiASa PbETIGF fofinuld (8 s@elinddor

. use i n t hénd¢aimdimnembinedoniwitha conveitingshafroaceygicalyeceptalge cegigr.nst t he 25

devel opnment10efA mrrtpewsi as F‘P'mw @G'afﬂo'r foryse '"IWF] teegimentof Bt'mmbe'n@rgmd @fimple E"ffems

Cr oydonzP’r"Pﬂt’P ' on.. Surrey 2. Publi.s by The 20
Pat ent O bk lf.ﬂfawfég“ AT o 2R PR o7 PR

copi es may mﬁfjas clalmedm claim 1 for use in the treatment of human beings and animals for

antl-lnflammatory purposes.
13. Acompound as claimed in claim 1 for use in the treatment of human beings for protecting againstthe 25
development of ulcers.
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