2 vhi'gh -have confirmed the now generally accepted principle that a racenic
comggound and its levorotatory and dextrorotatory enantiomers should be
consj dgred as entirely distinct pharnacol ogical entities. The opti cal
activity;."which is an inmage of the asymetrical structure of an organic
conpound is one of the inportant factors which govern the pharnmacol ogical
activity of this conpound and its biological response. |Indeed, according
as to whether the levorotatory or dextrorotatory form of a drug is used,
consi derable differences in the properties, such as its transport, its
distribution_in the organjsmor its elipnation can appgear. These
properties aF%a’tfé(?i“%ﬁ/g’%f %)'rmqﬁ%hlc%ﬁ%tbeﬁ‘?ga% eSHP“b"Tt?‘i/gK“aEB‘S in the organi sm
or its exposmeenylphenyl sthtongllmwpefrazdeeivity. Furthernore, the

phar macol ogi gal.ackiyity of the two isomers can differ considerably. For
exanpl e, one enantionmer nmay be much nore active than the other or, in a
border-1ine case, ThfiRFeEARNIPUIRTLR RALGEPOSCRY COTRAEASY |thEhirbstantially
phar macol 0gi gatiAGLY iurg, 1éfdec0ideey N Bexdrotatdtpry n@ehtmerand setvi-ng

only as a sinple diluent. 1t can.also qccur t r Lcal
activities og}‘)’t?fé’pk‘e iqgtdﬁ%‘%l earyel?a?T[f(gf%%h,yagﬁ?ngap&p}rtggﬁéggg %%a%gég}efnf f";'/

t wo conpoundseimatiang di stinct therapeutic properties. Mreover, the

met abol i sm and the toxkgity can be very different fromone isonmer to

anot her, so nmuch so thaY one of the optically active isoners can be nore
toxic than the other. Ong the nost striking exanples in this field is
that of thalidomde, whgre thge two enantioners possess simlar hypnotic
effects but only the S{\enantjpnmer has teratogenic effects. Finally,
it has also to be added\\hat he optical isonmers are useful as probes

whi ch are of utternost i ance Dy—rhe\ztudy of enj\cal interactions
wi t h physi ol ogi cal nmechani sns\(for /exanple, the ity of binging to
a receptor). That is tHHT@Rson wh)i TadPzphar naceyt 1 cattal abor at ori es
devote nuch tinme and efforty to isyl ate/or synthesyze-i/he enantioners of a
phar macol ogi cally active/eeapound and to study the therapeutic properties
t her eof . A proc t he preparation of the enantioners of
2-[2-[4-[(4- chl orophe Znyl met hyl ] - | - pi perazi nyl | et hoxy] acetic acid

to a process for the preparation of these compounds and to their use for
the preparation of substantially optically pure Ievorotatory and
dextrorotatory enantiomers of 1l-( (4~ ) '
chlorophenyl)phenylmethyl]piperazine. The latter compounds, are
valuable intermediates.for-the preparation of substantially optically
pure therapeutically active compounds, in the levorotatory and
dextrorotatory forms.

These therapeutically active compounds may be used in the
treatment of asthma, éllergies, inflammation and anxiety, and as
sedative or tranquilizing agents. A property frequently observed with
these compounds is théir high degree of peripheral and/or central
antihistaminic activity} as the basis for iheir use as a drug.

It is well known that the biclogical properties of many fgmpounds,
such as for example drugs, hormones, herbicides, insecticides or
sweetening agents, are infiuencéd by stereochemical factors. The
importance of the relationships between the optical activity and the
biological properties, has been stressed since 1926 (A.R. CUSHNY,
Biological Relations of Optically Isomeric subst;nées, Williams and

Williams Co., Baltimore, 1926). Since that time, many examples abound



di hydrechl ori de, known as a non-sedative anti hi stam ne drug under the
generic nane of cetirizine, is described in British Patent No. 2,225, 321.
Thi-s: pr,ocess is based on the use of |evorotatory or dextrorotatory

1-[ (4-chl or ophenyl ) phenyl et hyl | pi perazi ne, as starting material. In that
patent, the enantioners of 1-[(4-chlorophenyl)phenyl -

3 nethyl ] pi PAIAZh&R: %B@:i%&@ld&%dn&}/ gGH@JE‘l@ﬁ'aJc%éﬂdJEk%l?ie tehQ el AGRBLKLC
form wusing conventional method articul ar salt formation with a

sui tably sel ERAPRHRS AFES ASVHRBR2ETEY, M et etk gt oey snantiffenyghguld be
di sadvant agesorzfidéiecs aprmsasauestmnttmrmmlhan@hl thateithe yheldpratal he

resolution s Ghl 1)) thyllRiperazine
is extrenel ygﬁeﬁ %%nlw *ﬁ’gqsn%}gf l!ma%; & tt%egg'tgﬁgrg %/11 8931%3?% 4 0trega
purity of theempeRed disoprg @Fyt%élmn’%%tfatcé?ﬁﬁ #hiFh geyems the obt ained is

i nsuf fi ci entpriidadorsy: 8ot aahlﬁwytb@tiqw%mps\g@usﬁd 1i@s hﬁomsgm&egesyowe an
opti cal purlt% reater uently,

very desirabt® ?cﬁﬁfég‘gnéﬁv ?oﬁ?eetgef otrhep}%‘b%gf?'fg“t‘(h‘ér ﬁﬁﬁ?ﬁ%ﬁﬁ%‘%@m
1-[(4- chl or@pheqynkg) plseusddnetdnsidienapee adirferaticeh imphe\redpepiiesal suystirad y

and in betteicsvwms%&@dutfshﬁs%gybuéignpfnozhgeocgégf‘éd gptiét@ilwlﬂgcmt Q%fleal S

to produce optically active isonmers of useful drugs wth a very high gree
of optical piadegy: These pIgperyigs [He dexdsiie sf°6bffe¢c€°nq°cntrstif76c@%sb&9ydm
find precursof snbadigagish le@aghs Ehﬁascaeé rage st eheosftendeakeoatll guration and

whi ch, on the hand can be thengel ves epar ed relatlvel I nd
‘econoni cal | y*'Wi Sﬁrné"ar‘tel’ sFA PRIFPA53T Y ng‘ﬁfl puﬁe Y37Y § gd:he ‘i\/"ﬁe’r‘a@ﬁ&%&?‘“
whi ch can becowhderdbdd. edir| sxagntie wionh dnaghigreg| may bﬁtwmmoresab@tvantlhaed |y
optically pung gpROL I.QMefs aoéorkeL-(ﬂneCéus%r OHQ%”XJ:Q:RQ@:HQ’J RBLW | LpifeLazi ne.

Appl i cant has now di scovered a _new conpound, 1i-[(4
chl or ophenyl 7%?§n§/3r1rréf‘ﬁy‘r’]arﬂa‘[°(139+@tlh§ﬁtﬁﬁéﬁ¥/4 )@EI?“&‘ﬁﬁl‘]e&PBe‘?ﬁiiﬁé inpgelve
| evor ot at or yaritNde gheptigl OAX) ak Of Wikgle BiNfenehi Gt eaalyo peeheahby et h this

obj ect . harmgggldgnga acgpgt?res%n{:hlrt]:y«gn}slogg ra%\“ }%e?esntcle c?)rrpounds’
the | evorotatory ana Jaekt rérot ory enant T oner s [

chl or ophenyl pyaisngsd renbsddently (t¥o mmpgtrpisehaningudfsshyty ghepearerkie of the.
fornul a properties. Moreover, the metabolism and the téxicity[éﬂﬂQLe very

different from one isomer to another, so much so that one of the
optically active isomers can be more toxic than the other. One of the
most striking examples in this field is that of thalidomide, where the
two enantiomers possess similar hypnotic effects but only the S
enantiomer has teratogenic effects. )

Finally, it has also to be added that the optical isomers are
useful as probes which are of uttermost importance in the study of
chemical interactions with physiclogical mechanisms (for example, the
selectivity of b;nding to a receptor).

' That is the reason why many pharmaceutiéal laboratories devote
much time and efforts to isclate or synthesize the enantiomers of a
pharmacologically active compound and to study the therapeutic
properties thereof.

A process fér the preparation of the enantiomers of 2-(2-{4-[(4-
chlorophenyl)phenylmethyl]-l-piperazinyl]ethoxylacetic acid i
dihydrochloride, known as a non-sedative antihistamine drug under the
generic name of cetirizine, is described in British Patent No.
2,225,321. This process is based on the use of levorotatory or
dextrorotatory 1-[(4-chlorophenyl)phenylmethyllpiperazine as starting

material. In that patent, the enantiomers of 1-[(4-chlorophenyl)phenyl-



Accordi-ng to the present invention, the enantioners of the conmpound of
formula | are advantageously in a substantially optically pure form

In the present specification, by "substantially optically pure", is meant
an optical purity greater than 98% and thi %'optical purity corresponds to
the percent excess of the optically active’ soner present in major anount

wi th respect rJeQnQﬂepj.BQI:éﬂ@xU é/reaQLéa\i%eb %‘}”@ﬁenﬂﬂ:@fe@soi&mm SPhnanpuual; - and
deternined by high performance Iiquid cg’uase chr omat ogga gé_dePLC on a
fF

chiral stati dfafy ‘kﬂ’r&gec°"t"ﬁf"'s“°abfl“lfé¥‘° r B yPACELFRIBE: Bymatien with
equati on descr ishechmagy @ﬂgﬁta@%paicilhEs&)QQkoﬂfta&tanMAmd "Advanced Organic

Chem stry", John Wl e 3rd_Edit] 198
opt i cal puri ty (i \nq(bo% Xla:ﬁgét %&fadvar%ag’es othh procw age, )ti,]ie one %and that

concent r at i orrhef YiHe déxiheoretcdvbkqp step of the racemic l E(4-

enanti omer ; %Qorophenyl)phenylmethyl]plpera[z(l.né]is extrem@I¢ 8BLT é:tn'l?nli)f'l kNSna,
|eV0rOtat0ry enanti oner. he present

i nventi on fur®hEPe REPSE S0 té’abrﬁt?eggtil“é?“ BR&pRrdnghe Fﬁé“f%‘\?&ﬁﬂré{t 8*Y and

dext r or ot at ongvenatitoopeinantiomkr$ (sb obtained 1s insufficient and does not allow

ehl or opheny| AARepyl et byl e G2-JIRLEN.PRERY kil d.00Y 1B RELOS Ghay

formula I, I Ses reactl an ena
chl orophenyl )¥¥hényl met hyl am ne of the f or mul a
5

consequently, it€igdears to be very desirable to provide new
routes for preparing the enantiomers of 1-[ (4-
chlorophenyl)phenylmethyl]piperazine with improved optical purity and in
better yields and, théreby, to provide excellent starting materials to
produce optically active isomers of useful drugs with a very high degree
of optical purity.

But, to achieve this object, it is necessary to find precursors
having already the correct stereochemical configuration and which, on
the one hand, can be fhemselvés prepared relatively simply and
economically with satisfactory optical purity, and, on the other hand,
which can be converted.easily and with high yields into the
substantially optically pure enantiomers of 1-{(4-
chlorophenyl)phenylmethyl]lpiperazine.

Applicant has noﬁ discovered a new cqmpound, 1-{(4-
chlorophenyl)phenylmethyl]-4-{ (4-methylphenyl) sulfonyl]piperazine, the
levorotatory and dextrorotatory forms of which comply perfectly with
this object.

Accordingly, the present invention provides as new compounds, the
levorotatory and dextrorotatory enantiomers of 1-{(4-
chlorophenyl)phenylmethyl]-4-{ (4-methylphenyl)sulfonyllpiperazine of the

formula



wi th”a N, N-di et hyl - 4- net hyl benzenesul f onam de of the formula

[err] wherein X is a chlorine, bromne or iodine atomor the (4-
met hyl phenyl ) sul f onyl oxy or met hyl sul fonyl oxy group, in the presence of 2.2
to 4.4 equivalents of an organic or inorganic base per equivalent of the
enanti omer of (4-chlorophenyl)phenyl net hyl am ne and at the boiling point of
the reaction m xture. Bases 'suitable for use to prepare conpounds of
formula | include orga®}c bases such as ethyl diisopropyl am ne,

N- et hyl nor phol-i ne, 2,4, ¢t trinmethyl pyridine or triethylamne, preferably
et hyl di i sopropyl am ne, \Or gani ¢ bases such as sodi um car bonat e.

The | evorotatory and dg atory enantioners of (4-

chl or ophenyl ) phenyl et ¢ of formula I, used as starting materials
are known conpounds; the i be pr d by chem cg esol ution of racemc
(4-chl or ophenyl ) phenyl net hyl am ne kno met hods tartarlc aci d.
These enanti oners can be prepqﬁpdmyﬁth anyopt kg3 | east 98%1%

The conpounds of formula Il gsed &s stayting mht e 3o known
obtalﬁkd-svgitlng from

products which can be easd
hydr oxyet hyl ) am ne and nown net hods. The present invention
further relates to the he new |evorotatory and dextrorotatory
enantioners of 1-[(4- _
chl or ophenyl ) phenyl net hyri==~[ (4- net hyl phenyl ) sul f onyl ] pi per azi ne of
formula I, for the preparation of the substantially optically pure
Fnanii oners Afcdrdfihd-vhkne graesnd ) phanrybietchy | drRhpesinzs nee efe tdoapbiidrdka
err

" formula I are advantageously in a substantially optically pure form.

In the present specification, by "substantially optically pure”,
is meant an optiéal purity greater than 98% and fhis optical purity
corresponds to the percent excess of the optically active isomer present
in major amount with respect to the optically active isomer present in
minor amount, and determined by high performance liquid phase
chromatography (HPLC):on a chiral stationary phase; this optical purity
can be defined by the equation described on page 107 of the book of J.
MARCH, "Advanced ofganic Chemistry", John Wiley & Sons, Inc., New York,
39 Eaition, 1985:
optical purity (in %) = {%E%%:%%:%% x?no

Where [(+)]

concentration of the dextrorotatory
enantiomer; and

(-1

concentration of the levorotatory
enantiomer.

The present invention further relates to a process for preparing
the levorotatory and dextrorotatory enantiomers of 1-[(4-
chlorophenyl)phenYlmethyl]—4-[(4—methylphenyl)sulfonyl]piperazine of
formula I, which comprises reacting an enantiomer of (4-

chlorophenyl)phenylmethylamine of the formula



Accordi ng to the present invention, the |levorotatory and dextrorotatory
enantionmers of the conpound of fornula |V are prepared by a process, which
conprii ses subj ecting an enantionmer of 1-[(4--
chl or ophenyl ) phenyl net hyl ] - 4- [ (4- et hyl phenyl ) sul f onyl ] pi per azi ne of
formula | to hydrolysis with hydrobromc a€id, in acetic acid nedi um and
in the presence of a phenolic conpound, preferably 4-hydroxybenzoic acid.
This hydrolysis’is generally carrie ut at a tenperature of between 18
and 100[err]C,- preferably at a tenperyture of about 25 err]C The
advant ages resulting fromthe use of
chl or ophenyl ) phenyl net hyl | - 4-{ (4- met Ayl phenyl ) sul f onyl ] pi per azi ne of
formula I, inthe formof it’s Ievorc>¥\ //or deXtrorotatory enantioners
accordlng to the invention, are nunerd These advant ages appear
not only at the |evel of the route which eads to the_enantioners of the
conpound of formula | but also at the |evekpotntshe ¢dhVersion step of
these enantioners to prepare the substanti/ally oﬁtlcally pure enantioners
of 1-[(4- chlorophenyl)phenyl net hyl ] pperazi ne of fornmula IV Fi rst
of all, the applicant has found-that antionmers of the conpound of
formula I, with a 4-nethyl phenyl sul fQ pup on the amne function, were
practically the sol e capabl e of -being pesi zed in a wholly satisfactory
manner. Indeed, if, in the preparation of these conpounds, it is attenpted
to replace the N, N-diethyl-4- nethyl benzenesul fonam de of fornmula Il by a
correspondi ngutmrmmunddlatnylmme&hyth@z&nmﬂtyhplwaw13mhéoma:tnugar oup has been
repl aced by hydrogen or / another protectlng group of the am ne function
such as for exanple a i "~ . - 7
car bonyl, al kyl or trlphenylﬁgﬁhylHé?oup, an i racem zation of the
starting conpound of formula Il and/éﬁNgﬁ_é. ' Cﬁorquig)l,

i ' 3

/'CH;—HZC
X

wherein X is a chloriﬁe, bromine or iodine atom or the (4-

methylphenyl)éulfpnyloxy or methylsulfonyloxy group, in the presence of

2.2 to 4.4 equivalents of an organic. or inorganic base per equivalent of

the enantiomer of (4-chlorophenyl)phenylmethylamine and at the boiling

point of the reaction mixture. :

Bases suitable for use to prepare compﬁunds of formula I iﬂclude
organic bases such as ethyldiisopropylamine, N-ethylmorpholine, 2,4, 6~
trimethylpyridine or triethylamine, preferably ethyldiisopropylamine,
and inorganic'bases such as sodium carbhonate.

The levorotatéry and dextrorotatory enantiomers of (4-
chlorophenyl)phenylmethylanine of formﬁla II, used as starting materials
are known compounds; they can be prepared by chemical resolution of
racemic (4-chlorophenyl)phenylmethylamine by known methods using
tartaric acid. These enantiomers can be prepared with an optical purity
of at least 98 %. o

The compounds of formula III used as starting materials ;re also
known products which can be easily obtained starting from bis(2-
hydroxyethyl) amine and using known methods.

The present invention further relates to the use of the new
levorotatory and dextrorotatory enantiomers of 1-{(4-

chlorophenyl)phenylmethyl)—-4~[ (4-methylphenyl)sulfonyl]piperazine of



or the*production of many undesirabl e by-products, is observed during the
formation of the enantioner of the conmpound of fornula 1. Mor eover
the starting materials of forrmula Il1, wherein the 4- nethyl phenyl sul f onyl
group woul d have been replaced by hydrogen, are known to be extrenely
toxic due to the presence of a free amne §roup (nitrogen nustards).
However, all of these significant disadvantages can be avoided by using
the N, N-di et RFRdanEt FPEDEIR, BFRRAGPFIATa AT dPeof sBAREAALY | IPELGRILYSPUFY | ng
mat eri al . | ndggttiohées esanti[(@r@1sréfnehyl (¢henylmethyl]piperazine of the formula
chlorophenyl)phenylnethyl]-4-[(l-¥ethylphenyl)sulfonyl]plpera2|ne of
formula I, according to the inve are prepared by a process which
does not cause racem zation and pnavides a high yield, which can reach 89
% and these enantionmers are obt g jth an optical purity greater than
98 % which, in nmany cases, approé 30 % using sul fonated raw :
materials of relatively | ow toxi- much | ess hazardous to
mani pul ate. This | ast point neans a con;ydeﬁqgle advant age as regards
the industrial application of the proc- s acgording to the inven[ﬁgn
Mor eover, the use of the enantioners of GHreNconpounNHof fornula |
partlcularly advant ageous for the prep.ratloh of tﬁe enanti oners of

la 1V. Indeed, - on

t he one hand, the enantiomers of /1- [(4-

chlorophenyl)phenylnethyl]plpera;' formula IV are obtained W th
a yield nmuch greater than 80 % eld is considerably hi gher

. than that achi evabl e using the process described in British pat ent
No. 2,225, 321, - on the other hand, since the hydrolysis reaction,

| eading to the  Accordipg gt Fiem Poeserifelryratitmibs Jevordfaterysodnd of

formula 1V, asxtrorotato&sarlezfaaefamezsr& thbmp@&waf omfmaarze £t gradewigh
an optical is much greater an % even approaching

100 % A G SR B e X P SO
met hyl phenyl ¢siddopnstdyippipsyanethyl pf4-f(ametaylpheagtiGrudiconyll pigdrazinenwent i on,
t hus, open u I e t S_.0
114 chi o oS T b, bR IS PLERGERN KL ULE, LR ddEac I GRS
subst ant i al | ¥ d{rei eegdepcppfea | RApBPBicArerPUARd RFekeraFr ot HhgryexyearFaiiconer s
of 1-[(4-chl gephenyl) phenyl net hyl | pi perazine of formula 1V,

This hydrolysis is generally carried out at a temperature of
between 18 and 100°C, preferably at a temperature of about 25°C.

The advantages résulting from the use of 1-([(4-
chlorophenyl)phenylmethyl]-4—[(4—methylphen§l)sulfonyl]piperazine-of
formula I, in the form of its levorotatory or dextrorotatory enantiomers
according to the invention, are numerocus.

These advantages'appear not only at the level of the route which
leads to the enantiomers of the compound of formula I but also at the
level of the conversion step of these enantiomers to prepare the
substantially optically pure enantiomers of 1-[(4-
chlorophenyl)phenylmethyl]piperazine of formula IV.

First of all,_the applicant has found that the enantiomers of the
compound of formula I, with a 4-methylphenylsulfonyl group on tRe amine
function, were practically the sole capable of being synthesizéd in a
wholly satisfactory manner. Indeed, if, in the preparation of these
compounds, it is attempted to replace the N,N-diethyl-4-
methylbenzenesulfonamide of.;ormula III by a cdrresponding compound, in
which the 4—methylphénylsulronyl group has been replaced by hydrogen or

by another protecting group of the amine function such as for example a
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8 soprepared, are of interest mainly as precursor:s"‘*‘ In the preparation of
substantially optically pure therapeutically active |evorotatory and
dextrorotatory fornms of 1-[(4-chlorophenyl)phenyl net hyl{pi perazines of the
f or nu®a Jerr] wherein Ris a

met hyl , (3-nmet hyl phenyl)nethyl, (4-tert- 7butyl phenyl)nethyl,

22 Iy OB LMY o il d IS IR UV L ELOO Bl sacsen o
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known in th%rraf:.;egksmf&m ofPRATL 881 i 8y HRLIBRGH! QQ'O%QEnPJQOHSHA es a”d
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zi ny| FRtHrORY RIS PR 1npehya —-=((2- r{\64.'-115!{_~121henyl)sulfonyllpiperazine of

formula I, according to the invention, are prepared by a process which

et hy

p1 per
does not cause racemization and provides a high yield, which can reach
89 %, and these enantiomers are obtained with an optical purity greater
than 98 % which, in many cases, approaches 100 %, using sulfonated raw
materials of relatively low toxicity and much less hazardous to
manipulate. This last point means also a considerable advantage as
regards the industriai application of the process according to the
invention.

Moreover, the use of the enaatiomers of the compound of formula I
is particularly advantageous for the preparation of the enantiomers of
1-[(4-chlorophenyl)phenylmethyllpiperazine of formula IV. Indeed, -

- on the.one hand, the enantiomers of ;-1(4— '
-chlorophenyi)phenylmethyl]piperazine of formula IV are obtained
with a yield much greater than 80 %. This yield is considerably
higher than that achieﬁable using the process described in British
patent No. 2,225,321;

=~ on the other hand, since the hydrolysis reaction, leading to the
formation of the enantiomers of the compound of formula IV, is
.non-racemizing,.these enantiomers are obtained with an optical
purity which is much greater than 98 %, even approaching 100 %.
The enantiomers of 1—[(4-chlorophenyl)phenylmethyl]—4—[(4—f

methylphenyl)sulfonyl]lpiperazine of formula I, according to th;
invention, thus, open up a highly favorable preparative route to the
enantiomers of 1- [(4—chlorophenyl)phenylmethyl]p1peraz1nes of the
formula IV. _

- The substantially optically pure levorotatory and dextrorotatory

enantiomers of 1-((4-chlorophenyl)phenylmethyllpiperazine of formula IV,



chl orophenyl ) phenyl net hyl ] - 1- pi per azi nyl ] et hoxy] acetic acid and the

. pharmaceutically acceptable salts of these enantioners. The
preparation of these substantially optically pure enantioners can be
carried out by neans of known net hods which conprise reacting an
enanti omer of the compound of formula 1V, ®hile hot, with a halide of

9 the fOfmJ'séT{?eS pARES e'a@e%é*i‘ﬁtééégt 'H%QH!L % $0b V&R - 80V ¢ A % %&éﬁ&h@:@ﬁﬁ%? a

hal ogen atom ehantioners of fornula V are new conpounds

“exception of SEPEFaRSAPbIhABtIGIALR PREE sth&r%%&?h’dﬁy?ﬁiﬁexwvé’trﬁ*ﬁ“rrad?f@al

and possess vakthidto€atdtyl Bésisast Ni-¢ (PIAREFIPhesyl)ipReAmktOHl) Bipe dalk@Yes of

exhibit a very, dl%’[l nft difference in behavior as regards the inhibition

of the histarfe err receptor, one of the enantioners being a

conpetitive inhibitor and theQither a non-conpetitive inhibitor.

The pharnmacol ogi cal tests descriYed bel ow denonstrate these properties.

The followi ng Exanples illustratg i nvention wthout, however, limting

it. I'n these Exanples, the neltyng poiits are deternmined by differential

scanning cal orinetry (D S.C) \2 a fenperature gradient of 20[err]C mn.

~The optical purity as defined heXeinjefore was determ ned by high

~performance |iquid phase chromatograpQy, on/a chiyval stationary phase

" (CHI RALPAK AD colum, 250 x 4.6 nmm el g IE)I 50: 501\9__]_}{V/V/V) m xt ur e of
4

hexane- et hanol - di et hyl am ne; pressure erature 25[err]C flow
on ofwor otatory and

(v)

rate 1 m/mn). Exanpl e 1. PrepacLa

dextrorotatory enamt i oneks of

(4-chl orophenyl ) phenyl nmet hyl amifie of f,prnul a . 1.
Levorotatory (-)-(4-chlor opheny pherd/l nmet hyl am ne. This conmpound is

prepared by resolution of racem 4 chl or ophenyl ) phenyl net hyl am ne by
means of (+)-tartaric acid according to the nethod described by R CLEMO

et al. (J. ClREReiROR . is (alxge?t%}y QS-mé@é&pﬂeQ'@Q)methyz (a-td@xtrorotatory
( +) ) ( 4-chl or Oepyeln¥x| 21 h)?n2¥hyl,t .hy(lza-rhnyé‘]roxyethoxy) ethyl, 2-[2-(2-
hydroxyethoxy) ethoxylethyl, 2-(carhamoylmethoxy)ethyl, 2-
(methoxycarbonylmethoxy)ethyl or 2-(carboxymethoxy)ethyl radical.

These compounds, which are already known in the racemic form,
possess valuable pharmacological properties and may be used for the
treatment of asthma, allergies and inflammation or as sedative,
tranquilizing or anxiolytic agents.

The preferred compounds of formula V are the levorotatory aﬁd
dextrorotatory enantiomers of 1-[(4-chlorophenyl)phenylmethyl]-4-
methylpiperazine, of 1-{(4-chlorophenyl)phenylmethyl]-4-{ (3~
methylphenyl)methyl]lpiperazine, of 1-[(4-tert-butylphenyl)methyl]- 4—[(4-
chlorophenyl)phenylmethyl]plperazine, of
2-[2-{4-[ (4-chlorophenyl)phenylmethyl]-1l-piperazinyl]ethoxy]ethanol, of
2-[{2-[2-[4-[ (4-chlorophenyl)phenylmethyl] -1~
piperazinyl)ethoxylethoxylethanol, of
2-[2-[4-[(4-chlorophenyl)phenylmethyl]~l-piperazinyl]lethoxy]acetamide,
of methyl 2-([2-[4~([(4-chlorophenyl)phenylmethyl]-1- 2
piperazinyl]ethoxy]acetate and of 2-[2-(4-[(4- )
chlorophenyl)phenylmethyl]-1-piperazinyl]ethoxylacetic acid and the
pharmaceutically acceptable salts of these enantiomers.

The preparation of these substantially optically pure enantiomers
can be carried out by means of known methods which comprise reacting an

enantiomer cf the compound of formula IV, while hot, with a halide of



Thi s* compound i s prepared by resolution of racemc

- (4-chl or ophenyl ) phenyl net hyl am ne by neans of (-)-tartaric acid according
to the nmethod described by R CLEMO et al. (loc.cit.). 3. Recovery of
't he unrequired enantioner of (4- chl orophenyl ) phenyl met hyl am ne.
"Wth the ai m of recoveri ng and recycling the unrequired enantiomer of
(4-chl oropherR/ %g rretrl¥ mne, the corrBound I S sub‘Jl ected to a

. raceni zat i on f”i‘u 8 dEREY BsiAY FRY TeARHRY @Lyeh above and X represents a
'chl or opheny| hailegay | atethy | Tari #feink Sorteve no & Ut petactl atra aenennsdupgs pfwith the
10  resol utignBy; P3RSt canbauﬁewhe% thgt.@rz' Qy,?efeﬁggﬂﬁggg Ora%.fﬂsal

nmet hod descri bed at point or bove.

J dext r or ot at o¥f PRJSg=S- Va’dﬁPb‘l’ @}Bﬁ%’?ﬁﬁlt)”p%@ﬁy?ﬁ%’teﬁ?’r%ﬁn He PagBicyIgr( OhGE2 nol e)
of 2-  hydr oewhemzahl deby(jﬂs&ﬂd:tldﬂtﬂréﬁheOanKHhe)lidlf asmgumgr&hta%r&slafﬁ
:suspended |nﬁ2 h 9 .. The mixture i s heated gnder reflux for
five and a hil  fio Lf'rs ame'he la’ielc BT/t 8% SEUHIT EBRUMBIET PEHhar STWeEL tied
6.7 m of corddhirat eddhdr odisiron irpnacembesi el vediadbdtapwi se to the

~mxture. The met halolyl 5,.eY8RAKE] sl e sEefldiUBe { K 8LndARE L4t eSPndle Of
water, and a further 25 ml of concentrated hydrochloric acid are added

. thereto. AftR¥°PETW&Fr, the white precipitate which forms is filtered off,
washed with vvat er-rraandodxdv&dg m&dﬁﬁle\éawumwﬁté%er;rn]v&tﬁﬂwg:mhtr aeEver,

(4- et or ophepyl ) pheny! ML A D6 R0, OGR! s ylcBlls o2 dleackSlid L7 1)

N, N- di et hyl dli-ﬁtetﬁwibénmnew cahenimdbey dP.s.C.) with a temperatyke dxakdient].

4-met hyl - N, N digbemih4- The optical purity as defined hereinbefore was determined
met hyl phenyl ) sul f onyl oxy] et hyl ] benzenesul f onam de. (formula I'l'l, X =

(4- et hy| phet¥ P} 8IHEGROTERES - llquid phase R eARSGEIRI Yy sChPeffirad ¥5agipnazy
N, N- bi s( 2- hyglaexy etsdrrh).prk AD el besz enasaldmonaniede : afmeeoch g (¢ar/wvhe

ggtogog?)gg)scrnh %gr yof Pé}ﬂnggept% etyylngpregsure ar, ’tex(\&egr%%)lrg

25°C; flow rate 1 ml/min).

Example 1. Preparatién of the levorotatory and dextrorotatory
” enantiomers of (4-chlorophenyl)phenylmethylamine of formula
II.
1. Levorotatory {(-)-(4-chlorophenyl)phenylmethylamine.

This compound is prepared by resolution of racemic (4-
chlorophenyl)phenylmethylamine by means of_(#)-tartaric acid acccfding
to the method described by R. CLEMO et al. (J. Chem. Soc¢., (1939), p.

' 1958-1960) .

2. Dextrorotatory (+)-(4-chlorophenyl)phenylmethylamine.
This compound is prepared by resolution of racemic
(4—chlorophen§l)phenylmethylamine by means of (-)~tartaric acid
according to the method described by R.CLEMO et al. (loc.cit.).

3. Recovery of the unrequired enantiomer of (4- 3
chlorophenyl)phenylmethylamine. i
With the aim of recovering and recycling the unrequired enantiomer
of (4-chlorophenyl)phenylmethylamine, the compound is subjected to a
racemization reaction and the resulting racemic (4-

chlorophenyl)phenylmethylamine is then subjected to a new step of



MP.::.75.9[err]C. Yield : 79.7 % 2.

4- met hyl - N, N- bi s[ 2- (net hyl sul f onyl oxy) et hyl ] benzenesul f onam de.

(forpula 111, X = nethyl sul fonyl oxy). A solution of 11.4 g (0.1
"mol e) of nethanesul fonyl chloride in 17.1 m of dichloronmethane is cool ed
to 5 [err]C. A solution of 13 g (0.05 noie) of

N, N- bi s(2- hydroxyet hyl ) - 4- met hyl benzenesul fonam de and 10.1 g (0.1 nole)
of triethyl ameselutiob2byrimeafs ditcér dsomst hanantaridhenidcdedrdigdgopwite W t h

stirring. Theg égwlotelsggigpdx;y gill,ts ,aL} QV"QQoJeO return to anbient

tenperature and stirred for further hours. The reaction mxture is
‘then extracted thr‘be"stﬂn@s°%m“’t°l’|eh(§’frrf‘e’ﬁﬁe¥f’é?tat1’ﬁlé Orghtit ¢ phase is dried
 over sodium mhta&@enyliﬁrﬁﬁﬁﬁneaﬁfhaa@ﬂ@ermnaigedolamzamoreqt afizng evaporat or.

The resulting qil is Illzed h
4- et hyl - N, N° 9, benzhjte‘%h sul""f’%1 Vrokyh%e y'TC] Ln%;rs\g%l nah%ﬁxb%e &
obt ai ned. qunspenc&qi 6p e;}‘er@ll Vﬁeﬁ.ed:han% 7THé mixture is heat@] under reflux

N, N- bi s(2- chl gy, 0§£Jyla),aﬂa RBi HYWbRENZeR&gs uh i QhaMt dereturn to aﬂl%mea\péumé =
rd). Thi s cogﬁoun IS prep ared usi ng the nethod descri bed

by
AL- RASHOOD 3¢ &t7 A?%ﬁéP?ﬁ“tFa?%HY‘?’BFB&ﬁés“%beF? )29AgdgiFppwise to the
p 1242-1245) nixbifd. T%J&\Sf‘.l&’rfo]l.e.s ¥iepdtated,O the Ynesidde taken up 1n 50 nml of

N, N- bi s(2-i odget hyl | =
R L e
“sul f onyl oxy] etthhyél}d)enaétﬁers@llﬁ@namhéewl(imeepmla#el nhh@aﬁe@& Bs lflabewﬁ)

are di ssol veQ gl bnlh mna&aecteenﬁdaagléb anded GaORm Rt So-Of sodiugei odige.

are added thereto. The resul ting mxture is heated under _reflux for 22
hours. It is ‘t“ﬁ‘é’h“ﬁ°?89ﬁ¥&’P?)enéﬁﬂTthé(ﬁﬂ“itnﬁea’éecéPB‘?ﬁé’ef’s &tipdriatddof f.  The

solid resi due[cd]% takea up, imethamdyture of 10 ml of water and 25 m  of
di chl oronet hane and the two phases are separated. The aqueous phase is
extracted with 25 m of dichl oronethane and the organi c phases are
conbi ned. Thé&xewpdsi Bed Rpegardtdoprisl, N-sippHod rmerdytanzeetspliprapides Mt

formula III.

1. 4-methyl-N,N-bis[2-[ (4~
methylphenyl)sulfonyloxy]ethyl]benzenesuifonamide.
(formula III, X = (4-methylphenyl)sulfonyloxy).

This compound is prepared from N,N-bis(2-hydroxyethyl)-4-
methylbenzenesulfonamide according to the method described by
D.H.PEACOCK and U.C. DUTTA (J.Chem.Scc., (1234) p. 1303-1305).
M.P. : 75.9°C. Yield : 79.7 %. '

2. 4-methyl-N,N-bis[2~ (methylsulfonyloxy)ethyl]lbenzenesulfonamide.

(formula III, X = methylsulfonyloxy).

A solution of 11.4.g (0.1 mole) of methanesulfonyl chloride in
17.1 ml of dichloromethane is cooled to 5-“C. A solution of 13 g (0.05
mole) of N,N-bis(2-hydroxyethyl)-4-methylbenzenesulfonamide and 10.1 g
(0.1 mole) of triethylamine in 52 ml of dichloromethane is then added
dropwise with stirring. The resulting mixture is allowed to return to
ambient temperature and stirred for a further 3 hours. The reaé%ion
mixture is then extracted three times with 40 ml water. The oéganic
phase is dried over sodium sulfate, filtered and concentrated in a
rotating evaporator. The resulting oil is then crystallized from
ethanol. 17.8 g of 4-methyl-N,N-bis[2-
nmethylsulfonyloxy)ethyl]benzenesulfonamide are obtained.

M.P. : 64.6°C. Yield : 85.7 %.



of a 10 % aqueous sol ution of sodiumthiosulfate and then with 10 m of
‘wat er. The organic phase is then dried over sodiumsulfate, filtered and
-evaperated. The white solid obtained is dried under vacuum at 25[err]C.
4.7 g of N, N-bis(2-iodoethyl)-4-nethyl benzenesul fonam de are obtai ned.

MP. 93.8[err]C Yield : 98 % 5. 11
N, N- bi s( 2- brom)etgjy - met hyl benzenesul f onam de. formula I'l'l, X =
Br) This*c nﬂokffr?dzl%“lﬁf%‘?ﬁ‘ﬁ’éb'%%ﬁbyltbﬁéz%lshb‘if“ﬂ'é ‘i bed at point 4

~above, except ‘'t hat(tsadimantii,ori€elis used in place of sodiumi odi de and
‘the reaction m xt i t ot

66 2ferr]Cield g FppSakEls MeBEEL IR OB dkfhid hel it M, AL
.chl or ophenyl )lpﬁgggm ﬁétaﬁ'yl }Ar.z;nF{xmf ~Forsch./Drug Res. 40(II) (19%0), p. 1242 1245).

-met hyl phenyl ys#ll f.oayl 4<Rl. periazd nes9fo fzQrnul a | . Al . Levorotatory
. (-)-1-[(4-chl orophenyl ) phenyl met hyl ] -4-[(4-
- met hyl phenyl ) sul f onyl ] pi per azi ne. 3.4 g (0.0156 nol e) of

‘levorotatorya(-)- Mn—b:cshlzerquphvafmh}p*:emyi/mhyhmn@a(npue.par ed in Exanpl e
:1.1) and 5.1 g Qlddapie) x

"N, N-bi s(2-chl or oet 3!/1 - 4- et h I benzenesul f onam de
12 (prepared in Bxarpli@-2! 3p ?’n of frimethylNgNokisd2oBUsmpBvapheTYL)
et hyl di i sopr gpytciyh by @k By ivéRLbreBubrodamibe r(gumrb@tatsomctaha@ kn 1TdlRve)

“mi xt heat ed f 2] C t | ed
it Sirri A PRI 1T b STas e A hiindy G BB LR CE e

‘m Xture i s then cdelietheratan fioe rba@hlagdniscttuté ist heated dYmgler lrdfdur . fokhez

~precipitate whiGh oL g bed biidileftedlhor WRNEGE %L&nloi;ﬂevgéoﬁ%gam and
dried under vacuum at 40[err]C. The product is recrystallized froma 3:1

(v/v) m xt ur EheTSOrAe EafARURAS BRKER YR 106a MBFUTR 98 M BL 0FY) WRt9K [and 25 ml
[ (4-chl Orophelyd:)cﬁhlefafdeﬁﬁiﬂbybiad %en(edTBhAYAsDBEN Weba Stk BONYhE NiiR6ES iphase ar ©

obt ai ned. s eé%racti Elé:zsygfﬂog dié%Zorométhane %gd the organic phases are
combined. The combined organic phase is washed successively with 10 ml
of a 10 % aqueous solution of sodium thiosulfate and then with 10 ml of
water. The organiC-phase is then dried over sodium sulfate, filtered
and evaporated. The white solid obtained is dried under vacuum at 25°C.
4.7 g of N,N-bis(2-iodoethyl)-4-methylbenzenesulfonamide are obtained.
M.P. 93.8°C. Yield : 98 %.

5. N,N-bis(2-br6moethy1)—4—methylbenzenesﬁlfonamide.

{formula III, X = Br)

This compound is prepared using the method described at point 4
above, exéept that sodium bromide is used in place of sodium iodide and
the reaction mixture is heated in acetone under reflux for 16 days.

M.P. : 69.2°C. Yield 98.7 %.

Example 3. Preparation of enantiomers of 1-{(4-
chlorophenyl)phenylmethyl]-4-{ (4-
methylphenyl)sulfonyl]piperazine of formula I.

Al. Levorotatory (-)-1-[(4-chlorophenyl)phenylmethyl]-4-[(4-
methylphenyl)sulfonyl]lpiperazine.
3.4 g (0.0156 mole) of levorotatory (-—)-(4-
chlorophenyl)phenylmethylamine (prepared in Example 1.1) and 5.1 g
(0.0172 mole) of N,N—bis(z—éhloroethyl)—4—methylbenzenesulfonamide



[err] [werr] - 40.68[err] (c =1, toluene) Optical purity : 100 % Analysis

for Jerr]Herr]CONerr]Oferr]Sin %: Calc. : C 65. 37 H
5. 71 . N 6. 35 Cl 8.04 S 7.27 Found : 65. 95

5. 80 6. 60 . 8.12 7.33 A2 to AS5. I nfl uence of the
nature of the base. * Levorotatory 12

1-[(4- chlor he henyl npt | ]-4-
Ere% hyl E)Elenyl )guﬁ%ongﬁj piner%i.'Zl neﬂ?/sla mi( 4 ep%r°erd°1'°r3(§r?1 ’N’]ﬁ-) bf s( 2-

. chl or oet hyl )enhyﬁ@lihwmmumgala‘@nam@eimsa 12§ mlheom-hedtqﬂescﬂabéd dhe

Ip0| nt Al abo}ﬁ?xttﬂ‘ét iWﬂthé(@ru'nQU;s rgkf\ﬁ{ (Q@'ﬁ’%ﬁ fcﬂ: Qlk?oQJ‘?:sOJnd then cooled, with
et hyl di i sopro he results obtained are set out in Table I,

'wherein the® F?/ J°s"t“9’co‘f‘h|’ih‘fl S AR (9‘31‘%5‘“11 RE TATABRS: 6f° tE=BAPIE- e second

;col um, the haswureses, thehhﬁ:otl.hd! rich e®lidenpathhen@saum sefrbaSeotiIeHour. The

gexpressed in [ en gui_val.en
t(-)-(4-chl orB %ﬁ ?fp Re”r§1’>i/ ﬁ‘§ grsﬁ ﬁiel% E?cﬂ fFouratsﬂe%gﬁth 0 {“Jh °4 PREARTH
hours) duri ngnmréhdtmere‘e?@w@rﬁtnﬂdcurél‘hel Bricegt imete¢ryr5éﬂlwsed 1!4% §4ifth

colum, the Xi'fl @/9; Ai@:‘égf@toétﬁt‘ﬁaﬁo]) ailxa[a(cé'tone g of levorotatory (-)-1-
chl orophenyl ). phenyl:met hy I L(4 met hyl phenyl ) sul f%gy pltgeram ne aobtai ned
~and the sixth(¢H Frﬁ"P“teﬁi‘; ’d’ﬁ‘ﬁ by ey Bh ot £ 4L

BrhintRgrazine
. expressed i naperaeained. _ 13
TABLE I Exappl e 3; 1ec. viera PR5E: s. Amount Ti e vield
. opti cal 25 of base (hours) (%
Purity (x]p™: - 40.68° (c = 1, toluene) (eq.)
(9 Al optl&tlhyllug_l IySOQ_I’o@psw an ne 2.2 4 87.2
[err] 100 4, 6- trlnetg¥lpyr|d|ne 3.0 1.5 64. 2
[err] 100 mﬁé’s’-s f°“|\p°eu‘fz>s 2.2 4 61. 2
98.4 A4 cale. trriethyl amenes.37 H 5.71 3N06.35 481 8.04 5% 7.27
[err] 100 ] Na[ err] rr]/xy e (*) 3.0 28
56. 7 f%‘gx@d © Auxiliar jg/gsgl vent lngérr]J reaction . 8.12 7.33
A2 to AS. Infiuence 6f the nature of the base.

Levorotatory (43—1—[(4—chloropheny1)phenylmethy11—4—[(4-
methylphenyl)sulfonyllpiperazine is alsoc prepared from N,N-bis(2-
chloroethyl)~4-methylbenzenesulfonamide using the method described at
point Al above, but with various other bases in place of
ethyldiisopropylamnine.

The results obtained are set out in ?éble I, wherein
the first column indicates the number of the Example,
the second column, the base used,
the third column, the amount of base used, expressed in equivalents per
equivalent of (-)-{4-chlorophenyl)phenylmethylamine,
the fourth column, the time (in hours)  during which the reaction mixture
is kept under reflux,
the fifth column, the yield of levorotatory (-)-1-[(4-
chlorophenyl)phenylmethyl] -4-[ (4-methylphenyl)sulfonyllpiperazine
obtained and the sixth column, the optical purity of the product

obtained, expressed in percent.



Fromthis Table, it can be seen that the nature of the base has only a
smal | influence on the optical purity of the product obtained.

Howewver, it appears that ethyldiisopropylam ne is nmuch nore advant ageous

as regards the yield of the reaction. 13 A6 to A9. I nfl uence of the
nature of the N, N-diethyl- met hyl benzenesul f onam de of
formula I'11. Levorotatory TABLE T

(-)-1-[(4- chlorophenyl)phenylnethyl] 4-1 (4-

met hyl pheny[Exawrlfeody| | pi per az®ase. i s al so praggarted usiing t heY¥mhod optical
described at point A above, but the N, N bbg(rvasehl qreeishyl) - dr) Purity
nethylbenzenesulfonan1de of fornula 11 (X:g used as startlng nater*al
i s repl aced—by - SH-OA1e e -
tosyl ated (X=(4xmet hydqhmms):mdppmyhexy) orz.rzesyl at ad 87.2 = 1oo
(X=met hyl sul f ogyl oxy),, deLi pared respectivel | es

2.4, 2.1 and 25{% z q b Q’&E\T_%ﬁ;\@gﬁﬁ g%t he fl‘r?ls col Eénna?’[gjl vesl?%e
nunber of the ERanpl ¢y-ethylmorpiwléreond coI unh2 t he nature oféitde 98.4
substituent X Lp the sShatfjiQ8ine material pof, formyga 111, 59 5 the § ddy rd
colum, the anount of the conpouqd)of formula 111 used, expresse

. equi val ent s peRs equi WHER3/Fleqe ) - 4- chl%r ophé‘ﬁyl ) phel§l tret hykFa¥ftne,
‘the fourth colum, the tinme, expressed in hours during which the

reaction nﬂxiumexusrkegﬂxgmdemrrﬂﬁhuum the fifth colum, the yield of

| evorotatory (-)-1-[(4-

chlorophenyl)phenylnethyIL - met hy Iphenyl)sulfonyl]glpera2|ne

14 obt ai ned and t REC%itRtH Téb’reur’rﬁt PRSPPI EP2DFRE P EBFe CRHSr BRSPS
expressed i n pesfBnk. small influence on the optical purity of the pbéBkdt bbtaimpie 3

Corrpound of for Hwe%elcl itf aqularf‘rE?lHngrtgyldeis%’%cpylamﬁéﬂ.rsi z{u.?;?\t héal advantageous

Substituent X
(eq_) as regards the yiegﬁ of the reaction.

A6 to AS. ) Influence of the nature of the N,N-diethyl-4-
' methylbenzenesulfonamide of formula III.

Levorotatory (—)-1—[(4-éhlorophehyl)phenylmethyl]~4-[(4-
methylphenyl)sultoﬁyl]piperazine is also prepared using the method
described at point Al above, but the N,N-bis(2~-chloroethyl)-4-
methylbenzenesulfonamide of formula III (k=cl) used as starting mgterial
is replaced by the cor:esponding brominated (X=Br), iodinated (xii),

 tosylated (x=(4-methylpheny1)sultonyloxy)-cr mesylated
(x=metﬁylsul£onyloxy) derivative, prepared respectively in Examples 2.5,
2.4, 2.1 and 2.2.

In Table II,
the first column gives the number of the Example,
the second column, the nature of the substituent X in the starting
material of formula III;
the third column, the amount of the compound of formula III used,
expressed in equivalents per equivalent of (-)-(4- -
chlorophenyl)phenylmethylamine, £

the fourth column, the time, expressed in hours during which the
reaction mixture is kept under reflux,

the fifth column, the yield of levorotatory (~)-1-{(4-
chlorophenyl)phenylmethyi]-Q-[(4-mechylphenyl)sultonyl]pipezazine



Ao d 1.1 4 87.2 [err]

100 A6 Br 1 1 88.9 =
100, A7 met hyl sul fonyl oxy I 2 84.6 =
100 A8 141 1 84.1

99.4 A9 4- net hyl henl sul fony 83.8

100 ongh S14TF pY ' QIO Rk o | B mstcph Rert it Ha s 7875
conpound of expkessnd anmelrcm only a srral I i an uence on the optical purity
of the product obtai ned. Moreover, the conpound of forrmula Il has only
a very smal |l influence on the yield of the reaction, although the best
yield is obt ai ned using the brom ne derivative. B. Dextrorotatory
(+)-1-[(4-chl orophenyl)phenyl net hyl ] - dagudzz

met hyl phenyl ) sul f onyl ] pi per azi ne. 57 g (0.2618 nole) of

dext r orot atwple (3+) - (4empoundI‘Hﬂ)lf@prhﬂayi])mhen)dmaﬁﬁthw amine (prepad edopbical
Exanple 1.2) and 86.4 ¢ 4/ ol e) of

N, N- bi s(2-chl oroet hyl ) - 45#%%% enzenesul fonf Iije th uﬁrs)epar édin ué:rj?f) e
2.3) are added to 200 o (1 1R onl e) of ef¢fslldiisopropylanine in &)500
m three-necgked round-bottoneg flask. The pmxture igs heatgd under flux
for 3 hours,cﬁlit hen poured in 400 m . of nmet hg]nlol and qtshe mﬁjure |516oe

. cooled, in &% ice bath, and sB¥rred for 1 hour. Thelpreciitat e=wlcch
cforms is filg,ered off, wasbed, et t hanol and drigd undgy cvacyuygat

t 50[err] C 8§'6 g of dextro?otatori};}o )-I-[(4-1 ®

chl or ophenyl®phenyl net hyl ] -4- [ (4- et hyl phenyl ) sul flonyl ] p#4$ér azi ne®%are

obtalned M P. 143, 385 Ed Yélﬁlg 6.7 % [errd[err]gs. gt 43 - 2T rl
(c = t(ﬁ uene)]( " h%{: %yl) i nylo 88 35 % Anlal ySi 583;‘ or eﬁ]
H[err] CIN[err]O[err]“ |n% Cal : C 65. 38 H5. 71

N 6.35 - C 8. 04?1:0 thisSTayblf7 it Cﬁglﬁfdseen that the natuga cgfsthe compoxsnd78f
6. 40 fﬁrﬁﬁia IIT has/omly a small influence on the optical purity of the

15 Exanple 4. of vorotatory and . dextr nant i oners
of 1-[(4-chl (f’r op‘ﬁen%%?; eﬁyl #ef% bl ft:?)heer ﬁéz{TpnOé“g °%<E &L‘qtaa#%rxig °n% 8 very

Levor ot at or y sfna}l Hnflyends| emmbhemﬂl)ip‘mmyb resaliyidmi pEiherpndhe best yBgIQl §s
(0.839 nol e) Rtalfotold @hY Hrohide héfrvative. |

B. Dextrorotatory (+)-1-[{4-chlorophenyl)phenylmethyl]-4-[ (4~
rethylphenyl)sulfonyl]lpiperazine.

57 g {(0.2618 mole) of dextrorotatory (+)-(4-
chlorophenyl)phenylmethylamine (prepared in Example 1.2) and 86.4 g
(0.2917 mole) of N,N—bis(z—chloroethyl)—4-methylbenzenesulfonamidé
(prepared in Example 2.3) are added to 200 ml (1.15 mole) of
ethyldiisopropylamine in a 500 ml three-necked round-bottomed flask.

The mixture is heated unde# reflux for 3 hours, then poured in 400 ml of
methanol and the mixture is coocled, in an ice bath, and stirred for 1
hour. The precipitate which forms is filtered off, washed with methanol
and dried under vacuum at 50°C. 88.6 g of dextrorotatory (+)~1-[(4-
chlorophenyl)phenylmethyl] -4~

[ (4-methylphenyl)sulfonyl]lpiperazine are obtained. -

M.P. 173.3°C. Yield : 76.7 %.

(212®: + 43.2° (c = 0.5, toluene).

Optical purity : 98.35 %.

Analysis for CZ4HZSClN2°25 in % :

Calc. : C 65.38 H 5.71 N 6.35 C 8.04 s 7.217
Found : 64.98 5.70 6.40 7.96 7.35



chl or ophenyl ) phenyl net hyl ] - 4- [ (4- net hyl phenyl ) sul f onyl ] pi per azi ne
(prepared in Exanple 3. Al) and 405 g of 4-hydroxybenzoic acid are added to
‘1 liter. of a 30 %solution of hydrobromic acid in acetic acid. The
'suspension is stirred for 17 hours at 25[ert]C. 2 liters of water are then
‘added thereto and the suspension is cooled™in an ice bath. The precipitate

whi ch fornms igaphtef edEﬁé}ﬂrm%Iﬂegt WellBr2Ro b 2k X@&@Srot%tl:ﬂ QhenQfomers
toluene and 0.9 lTiters of a 50 % aqueous sol uti on of sodi um hydroxi de are

then added to the filtr8f & HhErdPRRRFRY PRESRY Mt RAP R 26FF “EnEo TSRt -
wth 100 nl of. wat e¢veandatdrgn(-0rce( (aganrbzwphémy]l)bnéx@um@\fhympﬂﬁtruﬁateed
aqueous solution o di r I ase,is dried over sodium
sulfate, filtered gvno(i%t k‘lgms:igp{l/ognk %vélg‘r?rggeg&yf Brrl&dg(r? Teduced pressure.

The residue |@Mé@?%@tyé!H’I}ezlé%f“eftlhblﬁrh'@@@(‘Fﬂmeéﬁymeh?ﬁguhm%mﬁhrezw ution

is filtered WydegaQd inSkkadB1d @ .AEYRUE AW gSbi Ah¥rdxPSQlMBL & TR £fd ghaaNd
the filtrate is then allowed to cr stal lize, first at anbient tenperature,

and then for 2% 1hotreE PR 1A% L EOPSHRT ThaverRars agtd M PERYSd2eYY, WB&hed
wi th hexane asukpénsiath bimcenryatdomiat hdids a2026°¢5 g vicdrever @tbaéxﬂl‘a)te then

-)-1-[(4- n A ra a bt aj
00 5ler ] C. VG s 4 AU SRR E 1R o 15 BEh, Vohe
met hanol ). Oprdesapifakei ¥Rich feyms]iFiZteged %IWSP%" o122 750 ml of Water 2
g[e'irz] ggell;r] G iNeekrds hgl&@n@a&ﬁi 0.9 litegs 6k 1%0 & acﬁe@u@&olutionl\loggz&itém
ound
“ Dext ror ot at or@ydﬁfi% [‘(’i t(f‘ﬁf’o‘?"cﬁlﬁﬂe‘?ﬂ/ltﬁ)hféﬁf]ﬁfeet hyT% P paRas piigse is decanted
Dextror ot at ororf( ajd |walshdd citkiorigpheinpic) mmyhxmatthyrh |pepergazn ne.thsl priepared
enanti oner ot TR afecfit Biktlon of WMiEuy Worh. oAl ik (HaBL ALY
met hyl phenyl )44Hef oA BPWai‘i%t‘Frs f#é’ﬁﬁ‘&éeﬂncb}hF htelgext eyprazated it under

enant i oner (pfeeiﬂaé@¢rb'sfﬁéanpﬂlﬂ BefMue '\433J:ec::%ﬂst:éi.:ﬁj!’zre]:lCfrc;%I b m1 ggbglf/ﬂng
[err] [err] + 14. 94

th | t | t %
el Vsi ST oy Resape; rrge ek b A bore e ot Ye B4 epgYeriovt Syl o5

' N 9. 77 @1ipBtB6 inEqm.upale material Z0d Gfe filtratd.igdthen allowld7/td
12.23 Exarrpg s§a:1.ll:l|§g 0{ rts@eateQMe'nQnPJ eggtu]re aAhd then for 24 hours in an
chl or ophenyl ) phen of

met h%/% pi perazine in repar ation
t her apeut i cal3gg 8&'%’} veTkd FEBthrds dre P‘-é*‘?ﬂflea ‘V;f' washed widhohestageand dried
di hydr ochl or i frieef vakulf4atc Abar. ophanyb ) plhenydvrbbstory (-)-1~[(4d- |

: Eg rorgzgyl,rg|hg)%h.])onegﬁtgh%y%;)pd{)egi{&e;}g{&})piperaz:.né areI lélgéa%.gegont ai ni ng 10 ¢
'E ( (4- chl or ophefwpl.) presnyptavet nidibpi parazéne (prepared in Exanple 4.2) in 100

m of n-but an&hznbg hegted 3 Q[ §fdthinory.> M (0.0417 nole) of 1-

Optical purity : 2 99.8 %.
Analysis for 017H1901N2 in % :

Calc.: Cc 71.19 H 6.68 N 9.77 Cl 12.36
Found : 71.19 6.84 9.55 11.48
2. Dextrorotatory (+)-1-[(4-chlorophenyl)phenylmethyl]piperazine.

Dextrorotatory (+)-1~[(4-chlorophenyl)phenylmethyl]piperazine is
prepared using the method described at point 1 above, but the starting
levorotatory enantiomer of 1-[(4~chlorophenyl)phenylmethyl]-4-{(f4~
methylphenyl)sulfonyl]jpiperazine is replaced by the dextrorotat:.ory
enantiomer (prepared in Example 3.B).

M.P. : 91.5°C. Yield : 97.9 %.
(«127: + 14.94° (c = 1, methanol).

Optical purity : 100 %.



chl or oret hyl - 3- met hyl benzene, 8.9 g (0.0836 nole) of sodiumcarbonate and
0.5 g (0.0030 nole) of potassiumiodide are added thereto and the m xture
is heated at reflux tenperature for 3 hours. The m xture is then cool ed
~and the solid residues renoved by filtration and washed with 200 nml of

| tol uene. The organi-c phases are conbined atfi the solvents evaporated until
a residual oil js. .obtained e oil Is redissolved in 500 m of ethanol
to which 15 #flal s%o%%%%ﬂf’%’eggnhyi&r %c’nl oric acid, dissolved in 35 nm of

et hanol , arecatlded. This 73etuti orf! Bsé& ool ed Pr7ln | & Batif the resulting
precipitate fgbliher.ed of f 1gnsh the figl§yate evapprated. They esi due obtai ned
after evaporation and the precipitate are conbined and suspended in 100 n
of isopropyl alcohol. The suspension is filtered and the solids are
washed with axstgelel 5anoiset odfthei gaprmglsalacahol4-and dri ed under vacuum at

50[err]C. 12.7 g of the,lLevor [ ipvdrochl oride .of 1-[(4- .

chl or ophenyl ) phenyl net hcslllfg%%ﬁ%ﬂ%g?%g#‘ﬁﬁy@%}??% aﬁflﬁgﬁ 6|gp1ér?ea%|§:ﬁ%a#§F’é°n of
obtained. MP. : 252. 3herrjeGticalilyg| aFtivygompoynds| ef rjorfreky V.

27.96[err] (¢ = kevhBiddRBSY kinydRbhLfHiaP W t1¥[(4-am;l&%p9(eny1/y\gﬁérmh§tﬁﬁﬁ_
Clerr]Herr]ONerr].2HA in % Calc. : C 64.73 H 6. 30 N 6.0
d 15.29 Found :-T(3™metpylppsnylimethyldpjperazine. 5 g3 15.18 2.
Dextrorotatory di mydeneodtbord¢aieanfing-{q 4- (0.0348 mole) of dextrorotatory (+)-1-
chl or ophenyl ).pheny! 5 4- = | gt I perazi . The
pr ocedure deég?i%éaggéﬁ%c%h\ée%péﬁegg%ﬁ*éggﬁ%i%e rEé%Jneg tpﬁe&%#eveor‘lé)%%tlgry
1-[ (4-chl or opRRHA PpheTRMt AR | h5ieped &5 AR prefafed 9 f417 mole) of 1-

17 Exanpl e 4nigrdmetRyreem&fnyilbenzda¥] 1s060§ alo0by3eLRad) QBBIodald dashbthdene
sane quantities of rea(%ent s. 13 9 of the, dextrorotat qrﬂrg\f/, di hydrochl ori de of
1- [ (4- chl or opR&r1%) BhERYPREREHYP) 4 P AEPhy P RHENFFT ASERTITBIPET 827 i are
~obtained. MmPxtui2b2s Heared Gt refflakdtemp8Oathre) for 3[maurfs| erthp mixtur@ AsS[ err ]

: (C =1, nEth%HQA)cooled and the solid residues removed by filtration and washed with

4

200 ml1 of toluene. The organic phases are combined and the soclvents
evaporated until.a residual oil is obtained. The oil is redissolved in
500 ml of ethanol to which 15 ml of concentrated hydrochloric acid,
dissolved_in 35 ml of ethanol, are added. This solution is cooled in an
ice bath, the résulting~precipitate filtered off and the filtrate
evaporated. The residue obtained after evaporation and the precipitate
are combined and suspended in 100 ml of isopropyl alcohol. The
suspension is filtered and the solids are wéshed with a small amoﬁnt of
isopropyl alcchol and dried under vacuum at 50°C.

12.7 g of the levorotatory dihydrochloride of 1-[ (4~
chlorophenyl)phenylmethyl]—-4~{ (3-methylphenyl)methyl]lpiperazine are
obtained.

M.P. : 252.3°C. Yield : 78.6 %.

25 | _ o =
[a]365 : 27.96 (c = 1, methanol).
Optical purity : = 100 %.
Analysis for C25H27C1N2.2HC1 in % : _
calc. : C 64.73 H 6.30 N 6.04 cl” 15.29 -
Found : 64.45  6.42 5.93 15.18 '
2. Dextrorotatory dihydrochloride of 1~[(4-

chlorophenyl)phenylmethyl]-4-[ {(3-methylphenyl)methyl]piperazine.
The procedure described at point 1 above is followed using the

levorotatory 1l-[(4~chlorophenyl)phenylmethyl]piperazine (prepared in



g;lt i-cal puritCy64 [7grr] 10& ‘23/030Anal ySiNS6f 821 C[err]CIH[ er1r5] glgN[ I(irr]QjZHCI in %
c. : : : : : ound:

64. 47 6. 32 5. 88 15.18 3. Levorotatory

di hydrochl oride of 1-[(4-tert-butyl phenyl)nethyl]-4-
[ (4-chl or ophenyl ) phenyl met hyl ] pi per azi ne. 17 A solution containing 10 g
(0.0348 nol e)_of dextrorotator +),- 1- .

[ (4-chlor ophe%xyalnfgieﬁeri; met ﬁ?/?ﬁ%f%egrhaezfi?lxetr(’ﬁ?':eaﬁ:é’f%cfnlaﬂtﬁmaeﬁp?ned 3.5539 iR 100
m of n-but aneime] guiradties 8 BOAPRerts-C. 1¥.96oR] theQdOtk8rofgtefy gfthydrochloride
chl or onet hyl - de ek { 7ML ¥ RRBZANBherfy1 e th 119 - D838 -AD 1S ) pifdn yS Pl hepal.e
and 0.5 g (0.0030 nol e) oc? pol{aass?ﬁ’m ieo i de are a_dc?gdptr?gr eto %]n%%{ehe
mxture i s heXt%edPHi"F8f | ux tenperature for 1 hour. It is then cooled and
the solids ane menmzededy tidld atdcam ®nd washed with 200 ml  of tol uene.
The organi c phaees are, conbined,a e .solvents evaporated wuntil a

- residual oil I's3§Bt éi%égf;‘?ﬁ?s of Iq’galtép?oel i'ssolved in 300 M of acetone,
“and 15 m of eFAcahtRruaied ‘hydv®chi oric acid, dissolved in 35 m  of
acetone, are Rgdedid h@geﬁz%azf@lnl oyd by a:.further 200 m of acetone. The
mxture is cooled in an_i<e?batR and_the precipitate which forms is -

filtered of f EH§-dtied Brffel®vacuiri-3P 50[ el rﬁ'&.q 14. 68" glafzst he
| evor ot at ory xbuaywdr ochl ordade7 of 1-[g.42tert - bua.gBphenyl ) nmasd | - 4-[ ( 4-
chl orophenyl ) phenyl net hyl ] pi perazi ne are obtained. MP. : 257.7[err]C

Yield : 83.3 % [err][err] : - 13.26. (c = 0.2, nethanol). Optical
purity [et+] 1Byoyptatany|didydrdchlorider pF Hi~d( £ e Rty piogn@d ) ek hyd 1 -4~
Calc. : C 66. 4¢(a-ch1ioddpRefil ) pnenylRethy2dpiperazide. = 14. 01 Found :

- 66. 35 7.39 5.45 . 13. 85 4. Dextrorotatory

- di hydrochl ori de of® ERPEPeFBIPYADALNY | (Pt tfyFpie) of dextrorotatory “t+)-i-

4- [ (4- chl or ophetrgh}iephgiyiepherylpe ol dgipegazine (prepihed ipobpuawie 4.2) in
prepared by %mmt#nmlé}ﬁgh 48SHEd R0 50RON Y. & mAPPNGre ML FIA HLNG W LH

4 g of levorotatory (-
18 chl or ophefhHoF nEtRyF Ry pEreRZERRy Cp? chdP P3P rmeednpt #odiyy . 4. 75 ¢

carbonate and 0.5 g (0.0030 mole) of potassium iodide are added thereto
and the mixture is heated at reflux temperature for 1 hour. It is then
cooled and the solids are removed by filtration and washed with 200 ml
of toluene. The organic phases are combined and the solvents evaporated
until a residual oil is obtained. This oil is redissolved in 300 ml of
acetone, and 15 ml of concentrated hydrochloric acid, dissolved in 35 ml
of acetone, are added thereto, followed by é further 200 ml of aéetone.
The mixture is cooled in an ice bath and the precipitate which forms is
filtered off and dried under vacuum at 50°C. 14.68 g of the
levorotatory dihydrochloride of 1-[(4-tert-butylphenyl)methyl]-4-[ (4-
chlorophenyl)phenylmethyl]piperazine are obtained.

M.P. : 257.7°C. Yield : 83.3 %.

[a]é%s T - 13.26°. {¢ = 0.2, methanol).

Optical purity : = 100 %.

Analysis for 028H33C1N2;23Cl in $%:

calc. : C 66.47 H 6.97 N 5.54 cl” 14.01 £

Found : 66.35 7.39 5.45 13.85 )

4. Dextrorotatory dihydrochloride of 1-[(4-tert-butylphenyl)methyl]-

4-[ (4-chlorophenyl)phenylmethyllpiperazine.
This compound is prepared by using the method described at point 3

above, but starting with 4 g of levorotatory (-)-1-[(4-



of the dextrorotatory dihydrochloride of 1-[(4-tert-butyl phenyl)nethyl]-

4-[(4-chl orophenyl ) phenyl net hyl ] pi perazine are obtained. MP. : 273.9

[err]C. .Yield : 67.4 % [err][err] : +11.33[err] (c = 0.2, nethanol).

Optical purity [err] 100 % Analysis_for Cerr]Herr]CiINerr].2HC in

% Calc. : C 66. 47 H6.97 N 3%54 - Cl[err] 14.01 Found

ai hydr OCﬁbercéaé.o(r)?phze_?me(%f);.thf_nr](nhe_thyf’rp%Zerazine (pregi§re%51n E:‘;’:'ample IneY)Or Ot4a‘59rgy

chl or opheny! )pFh&hy | drstR9Fqtarepy gervirraiddrate dy et Hahett-putylphenyliggrurylon

f?zt aihlni ng ﬁ&-gl(?%ﬂ%&mﬁe?;irﬁji,yﬂwehygr@%a}.ﬁme(%fae_- AntEa;ned.l 42 | 100
- chl or ophen yL nget hy, i,pergzine (prepared in anpl e 4. in

m of n-butar%‘?(’"Emﬁga%e(‘f'toyfgfe‘rrsqéq'S m (0.0464 nole) of 2-(2-

chl or oet hoxy)@ﬂﬁ goi +18.3B°g (¢ G 0836 mathamplbf sodi um carbonate and 0.5 g

(0. 0030 nol e)q3f POLRSSEHM | Pdigdey are added thereto and the mxture is.

heated at reflux tenperature for 16 hours. A further 2 m of 2-(2-

chl or oet hoxy ) eh%Ef LaF CalldsdNartiGet? Béing-is continued for a further 4

hours. The mgdhdre: i s coadecdr and fid.bered amds.5he preciphkagie washed with

200 m of toluene. The orgapic phases_are ev ated until an oil is

obt ai ned and ’i"l’i‘f’g is di ss%l‘gjéd in i’ogsm of (aasﬁ%gnol. 12 f*"%F concentrat ed

hydrochl oric acid, dissolved in 38 nl of ethanol, are added thereto. The

sol vent is evqapor a,dtee,qr@mowqﬂwgg%gogi%r¥§t2altgif4eq(,§_r om ethanol. The
precipitate is filtered off and"washed wth a small anount of i sopropyl

al cohol (first crdfy-oraphenytRbeRY Rty i dpBinaraginidetiesy] €drrat r esi due
washed with a snmald saenbtitin 6dntaseiMOpy|g abcodusl m19CondexCrdplatolye (+wa -

cro are rec tallized et her fr a 30:.1 / 1 xture of i r |
ol g R Rl A B et ORI Ehe s O BedBrchel Y 2ebardl Xhiliinlle | 29I OPY
2-[ 2- [ 4- [ (4- civioomb pifenytysehehyiisnbearpt] tal S0°Gi permizilhydeethedny] et Batdt are
obtai ned. MdjorokdBxH) dtBhhdiC: 8.9YigE|(9.68887m<§.e%01{ ﬁaéﬂ&ne]g-_%%bohaeé-a% 0.5 g

(c =1, water). optical purity ;: [er] 1 % Analysis ,
[ err] H err] ANPE3 Fof-el (FoRpRiEspimfodiflecare added shgpetprand thy mlugyre is
6. 26 Cleated atlbefihix CéMpadature for 166hodds. A fufché® 2 m1l of 2-G208

15. 63 )

chloroethoxy)ethanol'ére added and refluxing is continued for a further
4 hours. The mixture is cooled and filtered and the precipitate washed
with 200 ml of toluene. The organic phases are evaporated until an oil
is obtained and this is dissolved in 100 ml of ethanol. 12 ml of
concentrated hydrochloric acid, dissolved in 38 ml of ethanol, arg*added
thereto. The solvent is evaporated and thg”residue recrystallized from
ethanol. The precipitate is filtered off and washed with a small amount
of isopropyl alcchol (first crop). The filtrate is evaporated and the

' solid residue washed with a small amoﬁnt of isopropyl alcéhol (second
crop). The two crops are recrystallized together from a 30:1 (v/v)
mixture of isopropyl alcohol and methanol. 10.57 g of the levorotatory
dihydrochloride of 2-[2-[4~[(4-chlorophenyl)phenylmethyl]-1-
plperazinyl}ethoxyl]ethanol are obtained.
M.P. : 229.8 °C. Yield : 67.8 %.

25 . _ - | .
[oc]365 : 6.07° (¢ = 1, water). -~
Optical purity : = 100 %.

Analysis for C21H27¢1N202.2Hcl in %
calc. : C 56.32 H 6.53 N 6.26 cl” 15.83

Found : 56.32 6.79 6.08 15.63



19 6. * Dextrorotatory dihydrochloride of 2-[2-[4-[(4-

chl or ophenyl ) phenyl nmet hyl ] -1 - pi perazi nyl ] et hoxy] et hanol . Usi ng the
sanme: anpunts of reagents as used in the method described at point 5 above,
the dextrorotatory enanti oner is prepared in the same way, but starting
with levorotatory (-)-1- (4- chl or ophenyl ¥ghenyl net hyl ] pi per azi ne

(prepared in Exa le 4. é t he dextrorot ator% di hydrochl ori de of
2-[2-[4-[(4- °chl oP%’bﬁf@ﬁ 'ﬁtﬁﬁ%rﬂ*?'ﬁ%‘f‘?ﬁﬂlfrjtdepf’f)é’r A27Hy L&t hoxy] et hanol are
obtained. MP. ! 28lrdpeenyl(pheviydhetnylyVal-piperazisyyiekrsuy] ethantd. 16[ err]

(c =1, water). a Yamo ells a8 S J es
Cerr] H[ err]A N e?l?éi&%e#r];é)‘é b |mnuL/§sr ok Jeoa% s 2 nﬂfé %irg th mﬁ—rlhgd gEscribeq
6. 25 Cl a2t Poip® 5 ERYVd the dextrqutqury enantgompy is preparegl ip the same

15.81 7. waﬁveﬁotﬂbefmﬂthduM&atd@ ef)-121f2- [ 2- [ 4- [(4-

hi h I | met th th th A
ol U1 on cont STREHE T L SR T B e et o B BTA B pRE £ 1 1175
[ (4-chl orophewyIt_)xph@stkmdaybimldpermcneox(lpaemrzemﬂm Exanpl e 4.2) in 100
m of n- bUtangﬂlorg E éhglm gi%ﬁf:piefé;zl%im]eQﬁ%ﬁ%?lé%a iegreogb%%J£2

: (2-chl or oet hoxy) et%oxy hanol , nol e ium car bonat e
‘and 0.5 g (0.%030¢ n%ﬂ’e%’ of b{-ﬂlé‘sa |’bd| de are added thereto. The mixture
'is heated at [@@5 Xz tempevat ure=f oy vak¥chours. It is then cooled and the
solids are rerm\é_e r}{l Itratio%n and washed with a small amount of

tol uene. The TETPAFETARY ‘t Re Walhi ng solvent are conbined and the

sol vents evapaaiyets fﬁhe T QYL I, Ps-Agkein @p in 50 nl of toluene which is

then evaporatgg.. The regigligaobt ajngd,i s takes dp agginkNgsl00 nl of
t ol uene, washed with a 100 nl of water and the organic phase evapor at ed.

The oil obtaifétdafter evipdration 9.4 dissol%dd in 100 AP-B¥ isopropyl
al cohol. A solution containing 12 m of concentrated hydrochloric acid in

38 m of isopropyl.al cohal is.adde t 0 vent evapor at ed.
The solid residue ?‘*s"°tr§Eat°‘c‘i diq’ﬁ{gr‘l%%f thz{“i!z @ng *"al cohol , 100
of hexane are adde@hlamdplnwl)MMLmMthd{—edpmdemylﬂeﬂhwlemyktﬁmmpbn is

then cooled in an A%%lu@fénhcoriﬂahk%éa%a&m(ot 9?4805@13(}%% HeGebSrot@shsf (W 11 S0

m of a 1:1 (v/v) mxture of tsopr.op al cohol hexane and t hén vvlth 50
m of hexane. [ (4-chlorophenyl)phenylmethyl piperazmne (prepared in Example 4.2) in

100 ml of n-butanol 1s heated to 40°C. 6.1 ml (0.0419 mole) of 2-~[2-
(2-chloroethoxy)ethoxylethanol, 8.9 g (0.0836 mole) of sodium carbonate
and 0.5 g (0.0030 mole) of potassium iodide are added thereto. The
mixture is heated at reflux temperature for six hours. It is thep:
cooled and the solids are removed by filtraéion and washed with a small
amount of toluene. The filtrate and the washing solvent are combined
and the solvents evaporated. The residue is taken up in 50 ml of
toluene which is then evaporated. The residue obtained is taken up
again in 100 ml of toluene, washed with a 100 ml of water énd the
organic phase evaporated. The oil obt;inéd after evaporation is
dissolved in 100 ml of isopropyl alcchol. A solution containing 12 ml
of concentrated hydrochloric acid in 38 ml of isopropyl alcohol is added
thereto and the solvent evaporated. The solid residue is taken up in
150 ml of hot isopropyl alcohol, 100 ml of hexane are added and*the
solution heated under reflux. The solutlon is then cooled in ;n ice
bath, filtered and the precipitate is washed with 50 ml of a 1:1 (v/v)
mixture of isopropyl alcohol and hexane and then with 50 ml of hexane.
The resulting solid product is dried under vacuum at 50°C. 12.2 g of
the levorotatory dihydrochloride of 2-[2-[2-[4~[(4-



The resulting solid product is dried under vacuumat 50[err]C. 12.2 g of
the |l evorotatory di hydrochloride of 2-[2-[2-[4-[(4-

20 ehl orophenyl ) phenyl net hyl ] - 1- pi per azi nyl ] et hoxy] et hoxy] et hanol are
obtained. MP.: 198[err]C Yield: 71.13%% [err][err] : 10. 7[err] (c =
1, methanol). Optical purity : [err] 1000% Analysis for

H . n . - |x: Z 11' echo y ethan o 6
2 A A S ik oy st sennt] e

N 5. 69 al "1“‘10 :
21.76 8. obpgiR rotatory di hydrochloride of 2-[2-[2-[4-](4-
chl or ophenyl Mphenylssetdyl ¥idrdpt par.azinyl | et hoxy] et hoxy] et hanol . _
‘Usi ng the sang,e2®et hod descri be t int 7 above, the dextrorotatory
enanti oner i rsfg([])Fé?)a'r ed?@t?ar ] ngp'f Sﬂgr@ﬁﬁn@\go?ot atory (-)-1I-
[ (4- chl or ophé@Rytyadhenytuvet hy|11PPi per azi ne (prepared in Exanple 4.1). MP. :
196. 1[err] C ¥nel¢kit3e& % .u..cihesr.bhernnh s:: + 8.94[err] (c = 1, nethanol).
Opt i cal puri;t;y: err] 23730 463" Anal ysis for (Jerr]Herr]

]a_le? 76 5469

CIN[ err]O[ er HA . in 98- 1%al c B 8- c 36318 6 78-%2 N 5.69
Ctot 21.62 rkonmd : 56.56.48 7.00 6.965.67 5.65 21.76 22.1
‘9. Levorotatory (-)-2-[2-[4-[(4-chlorophenyl)phenyl nethyl| -1-

pi per azi nyl ] et hoxy] acet am de. 77 g (0.2685 nole) of |evorotatory

(-)-1-[(4- &Rl or GskersAorpheryy PRdng i isirpes £ frel2Cp2efalét- i n Exanple 4.1),
40.5 g (0.2932 mMhedr&pfne’dyi)nehi o 00§11 0X 3360l Ayl fot Ry feclok P 28dnd ! €)
of 'sodi um carbonat e an‘% 2 %?(0. 0120 ol e%\ _%f pot assi um 1 odi de are added to
700 m of toluene."Sthe TWexPTISe P oHedt SG55T 0P8 T UR NP eFRRVSr e H%r 24
-hours. 10 g ekxdordotatery ehmerviemedsonepehel staxtuing fonf Lévoepeatongi -0 -1Rot

t hrough Di cali ;e ) | | 5 & 5 1} hen
wth 800 m o e et er el Aeie bR S et A SR 4

25 =
[a}365 : + 8.94° (c = 1, methanol).
Optical purity : = 100 $%.
Analysis for C,jH,,CIN,0,.2HCl.in % :

23731
Cale. : c 56716 H 6.76 N 5.69 | cltot 21.62
Found : 56.48 6.96 5.65 22.1
9. Levorotatory (-)-2-[2-[4-[(4—-chlorophenyl)phenylmethyl]-1-

piperazinyllethoxy]acetamide.’ _

77 g (0.2685 mole) of levorotatory (-)-1-{ (4~
chlorophenyl)phenyimethyl]piperazine (prepared in Example 4.1), 40.5 g
(0.2932 mole) of 2-(2-chloroethoxy)acetamide, 62.8 g (0.591 mole) of
sodium carbonate and 2 g (0.0120 mole) of.potassium icdide are added to
700 ml of toluene. The mixture is heated at reflux temperature for 24
hours. 10 g of Norit are then added and the mixture is filtered while
hot through Dicalite. The filtrate is washed with 500 ml of water and
then with 500 ml of a saturated aqueous sclution of sodium chloride.
The organic phase is separated and dried over 250 g of sodium sulfate.
It is then filtered and the solvent is evaporated. The residuals oil is
taken up in 1500 ml of hot diisopropyl oxide. The solution is‘heated
under reflux and allowed to crystallize by cooling in an ice bath. The
crystals are filtered, washed with a small amount of diisopropyl oxide
and dried under vacuum at 40°C. 82.91 g of levorotatory (-)-2-[2-[4-

{ (4-chlorophenyl)phenylmethyl)-l-piperazinyl]ethoxylacetamide are

cbtained.



The organi ¢ phase is separated and dried over 250 g of sodiumsulfate. It
is then filtered and the solvent is evaporated. The residual oil is taken
up in 1500 m of hot diisopropyl oxide. The solution is heated under
reflux and allowed to crystallize by cooling in an ice bath. The crystals
are filtered, washed with a small -amunt ofldiisopropyl oxide and dried
under vacuum 40[ £r 1] .91 f, levorotatory (-)-2-[2-][4-

[ (4-chl orophe’ﬁ%g},bh%ﬁfl %et }!l% -1 -%i'ge%r'azi nyl ] et hoxy] acet anmi de are

obt ai ned. [d]365 : - 23.5° {c = 1, methanol). 21 M P, 94. 3
[err]C Yiel bhpr1é®r @uiacy arkdorsl - 23.5 (c = 1, nethanol). Optical
purity : = 100.% Analysis for Cerr]Herr]CINerr](err] in % Calc. :

C 65. 02 Hglygts for Gg1¥96%883% "t 9. 14 Found : 65. 39 6. 70
10. 99 123 : 10.c esDextrormteate®ry N 10.83 cl 9.14
(+)-2-[2-[4-[L4-ch] orophenyl) phenyl hyl ] - 1- :

pi perazinyl]e u(r)!>8{y] acet aﬁdﬁgd%ag. o7 5¢g (0.1(5)53% mol e) %6F% dext ror ot at ory

(+)-1-1(4- chl orophenyl) phenyl net hyl ] pi perazi ne (prepared in Exanple 4.2),

8.3 g (0.060%.m0! £xt@brAatdrs bk nr0¢b hopy )} 2cahdbbdiRnylypnén fhre@nidQ3- nol e)
of sodium carbonate and 0.5 %J(()ﬂ 0030 npl e) of potassiumi odide are added
to a mxture of 10UBFEAHPYPISPPEHEERH P80 M of tol uene. The nixture is

“heated at reflux tenperatose® node) b bextrsrotetsrpl (+)amdliat of Norit is

added and the_.m i S..f i I j jte. ,The .resjdue
on the fil tercﬁmggs\g/\%{%eﬁg%%e% Jﬁfn%&g%'a]\lg?b %%Eﬁ% %’? e? %engé%%%#%hé'gf'i Pi r§a e
and washi ng s@-06Pbmodek sfotrbiznerlorraehoryl yeatraids e 18V gof 183 neda) tde
residue is taiRRukkadrBoddQ #Ha 0fs t0l(0EIB0 ndt® 6f GRBhEsiphasRIILE ardasSied

2aueous Sol UiToR BISEER iR FOr THE-SHB<cRLAPE e oiaerCepdiaren o

and t he sol verst heyaporat@dluftemretpo: for 1Théoersider smadi cureunbiodi Nexit

coul d be purifd edadd afta BRNGLeedkdN1ls2k: 1R L 0319850 PRGugRDIRALIY. .9 AROVE,

in order to obtaln dextrorotatory (s+£-2- 2-[4- %4-

chl or opheny| )5§si5éAys P8t B8A FL1tssi perasher WLER Ho SR He SPAMRTIET | YPLEPRS RBR NS
filtrate and washing solution are combined. The solven;s are evaporated
and the residue is taken up in 100 ml of toluene. The organic phase is
washed successively with 100 ml of water and twice with 100 ml of a
saturated aqueous solution of sodium chlecride. The organic phase is
separated off and the solvent evaporated. At this point, the crude
residue obtained could be purified in a manner similar to that descéribed
at point 9 above, in order to obtain dextrpfotatory (+)-2-[2—[4-f(4-
chlorophenyl)phenylmethyl] -l1-piperazinyl]ethoxy]acetamide in the form of
the free base. However, if desired, the crude residue may also be
converted to the'correépondihg dihydrochloride in the following manner :
the crude residue obtained is taken up in 100 ml of acetone, cooled in
an ice bath and 15 ml of concentrated hydrochloric acid are added
dropwise thereto. A further 200 ml of acetone are added and the mixture
is cooled and stirred on an ice bath for 1 hour. The precipitate is
filtered off and dried under vacuum at 50°C. 19 g of the levorotatory
dihydrochloride of 2~[2-(4-[{4~chlorophenyl)phenylmethyl]-1- £
piperazinyl]ethoxylacetamide are obtained. )
M.B. : 237.4°C. Yield 78.8 %.
(133, : - 19.64° (c = 1, methanol).
Optical purity : = 100 %.



the free base. However, if desired, the crude residue may al so be
converted to the correspondi ng di hydrochloride .in the foll owi ng nmanner the
crude residue obtained is taken up in 100 ml of acetone, cooled in an ice
bath and 15 m of concentrated hydrochl ori @zacid are added dropw se
thereto. A further 200 ml of acetone are added and the mi xture is cooled
and stirred oma:ysu.set:obacﬂﬂfz clmaolgoznc,l fine precipitate is filtered off and

dri ed under vgﬂﬁm at 5Q [;{) ﬁ: 1? Ef t he Ig:\ﬁ_grotatgiy gbhyéjg?eqsogbde
pheny

of 2-[2-[4-[( I"or ophen -1- pi per azi n§AY ei hoxyJ acet’ani de
are obtai ned. Fowadp: : 2373%['@rr] C. Gt‘I2@| d 78. 88 [err] [err]23 108 19 194F&rr]
(c =1, nethanol). Optical purity :[err] 100 %

22 Anal ysis for err Herr] Ner err C

54.73 H 612 CLe"“ﬂt “ory &l ‘i% %r’ﬁt]‘%g@oé cfl]‘t‘ér“r‘]“hga§°p§’§“y1f’o‘ﬁ‘r‘?a
53.70 6. 20 nylmethyB.-93piperazinyl)eti@3yD8:-etate.15. 61 11.
Levorotatory di mal gate (gf Jrﬁgﬂy, o 1ok dedeb gy Ch) ogp[p(l;gnyl ) pbhe-

nyl met hyl ] - 1- pi per azinyl acet at e. (0.16 nole) of

| evor ot at ory ‘Ehl)"arﬂiplfe(fwl’l’lﬁﬁ‘lyb‘f‘ HEHRAPE RS | WFT’EPB&“&Z‘P%@ Yptepsr&ddin
Exanpl e 4.1), ((3&46m@1e)(9f Akchgl Q2-af10aéthpky et er get haxyd aasehais, 037 39
(0.35 nole) of droys sodi um carb te an 064 nol e

pot assi um i od‘?w %/se Sgéléupmeﬁ(a:l]éb(fnane Zf'é‘gnf % gquﬂ’g%g m%Jl'%u) o T)tear?ée‘l i°§ide
heated with atd spspepdedrinl 86hgurs 1a=tlutslezéfl u?he SUHpReTELon eLs bh@wdcwhed to

anbi ent terrpséla;wﬁ;tf%@dlé ob B 89 £el1x SUnpOPa R, ERSHLbotlel ol Qf 4T cOf

:toluene and the fi rate and the washi ng sol vent are conbi ned. The tol uene
i's evapor at eteBPErBHIRS ARE ThhERASYr e FRE TP IFE STAF BaHPIa T 209 G &% i9dFeR%r .
76 g of a brawn cakl riakeatddbad nad Mlﬁé &oll Akt alp doRbBdll Tie toluene is

di chl oronmet hane. The s n purified by chromatogr um
(15 to 40 [ o1 PRRp-x e o Erpiesy Dot R t¥ated IR PLARRY, ogbeliidy o'

wi t h et hanol ggs mbgpwnmiham GPtQiWo?n%FhaWen(w WiR)80 BB, Q‘ﬁ g of rret hyl
2-[2-[4-[(4- chi ohophrstnbadhesyd meikhloh- s pupiﬁ%aaz%wk&ﬁthexaﬂr@cesﬁtieaI n

the formof an oil are thus obtained. Yield :
column (15 to 40 pm) 1 kg; eluent: pure dichloromethane gradually

diluted with methanol up to a maximum bf 2 % of methanol (v/v)). 43.5 ¢
of methyl 2-([2-{4-[ (4-chlorophenyl)phenylmethyl]-1-
piperazinyl]ethoxg]acetate in the form of an oil are thus obtained.
Yield : 67.5 %.

This compound can be converted to the corresponding dimaleate in
the following manner: 15 g (0.037 mole) of methyl 2-[2-[{4-[ (4-
chiorophenyl)phenylmethyl]—1-piperazinyl]eéhoxy]acetate prepared above
are dissolved in 45 ml of methanol at reflux temperature and 9,1 ¢
(0.078 mole) of maleic acid are then added at once thereto. The mixture
is maintained at reflux temperature until the maleic acid is completely
dissolved, then the solution is allowed to return to ambient
temperature, always with stirring. The crystals which form are filtered
off and suspended in 15 ml of methanol. The suspension is stirred for
an hour and a half at ambient temperature and then again for an hour and
a half at 0°C. The crystals are filtered off, washed with 15 ml of
methanol at 0°C and dried to constant weight. 19.5 g of the
levorotatory dimaleate of methyl 2-[2-(4-[(4-chlorophenyl)phenylmethyl]~
1-piperazinyl]ethoxy]acetate are obtained.
M.P. 143.5°C. Yield : 56 %.
(335
Optical purity : = 100 %.

: = 10.09° (¢ = 1, methanol).



Thi s conpound can be converted to the corresponding dimaleate in the
follow ng manner: 15 g (0.037 nole) of nethyl 2-[2-[4-[(4-

chl orophenyl ) phenyl met hyl ] -1 - pi per azi nyl ] et hoxy] acet at e prepared above are
di ssolved in 45 m of nethanol at reflux tenperature and 9,1 g (0.078
nol e) of nalelc acrd are then added at oncé3thereto. The mixture is

mai nt ai ned at ux e Lature unf h leic acid is conpletely
di ssol ved, then e §8 H‘Pﬂ ﬂ"clﬂszaﬂr}ocl\ﬂgﬁs‘tg p%turn to anbient tenperature,

al ways with stalering. The crgsicalg whi &rs.56rm ar¥ 4.ditered off and
suspended in dpqgl . of nmethanolsg ghe suspergion is ghbrred for an hour and
a half at anbient tenperature and then again for an hour and a half at
O[err]C. The crystals are filtered off, washed with 15 m of nethanol at
0C and dried 12 cousa{taatombg;htdimi&aiegominetm 2te~qret a-ory di nal eat e of

thyl 2-[2-[4-[(4-¢hl hyl1- .
r1mp| ger a2|[ nyl[] e'E groxy agr $ pfp%‘rezé&o gﬁ-éfgl%ﬁrﬁ?lﬁ%?ﬁ"é‘ryﬂ fe***Yeld 56
% [err][err] @ -14.6.99(q.85 @lemmamr)orotmrhrcaﬂ “pubi4y @ [err] 100 %
23 Analysi SctIlQEoﬁe%gi%ﬁf{eﬁ{)fde@%g{]gﬁﬁlagﬁﬁé] ep?r%eferd] ﬂegxrahpieemrl, '3.%g

Calc. : Found
56. 81 5(0g§33 male) ofymgthyl ‘i’fhl°r<l§§}2f’¥36r56f&‘t*cﬁfylhr7rral atté BHehethyl

2-[2-[4-[(4- anhydrous sodium carbonate and 0.332 g (0.002 mole) of potassium icdide

chl or ophenyl )fhe”é(?p de% ]n 1-4@ R? ﬁafZI n%'e]n%t th}%] g?s% £n 1s heated +HtR Y

(0.05 nol e) “déxtroro
chl or ophenyl )g5iesRingrErRyl7| pPlp@r azlwélw( presperadyre n Pximyher 4.-2% 9 8040y
(0.055 nol e) RfiefEdN¥kriA le&rlee&Mzswﬁeewéeearéladzeg 4. drle RRLEINSObn is

anhydr ous sodi um carbonate and 0O 0. 002 nol e o‘g‘? of potassium i odi de
are suspended¥iPe% PEARE SRR o‘ﬂtﬁé‘ﬁé‘g sﬁ%‘b‘énér TRex FEUR T tHF ¢-h then
stirring for céibourcs athidnef tampetangper adiEel tekeliur tiherscliB2 aye(Gadhkd wimnl e)

of methyl (2- ﬁ‘h&?@@%?%é% &1 Le Ang ‘ﬁl &ds and &mlﬁyss%eoartoqréoormgw& her

heated with stirrin ours at ux tenperature, then ¢
anbi ent t enpeihet E?Jeleaﬁdisf ieveraraged 'Fﬁes%&I wu:serared%aérwesmehin a rotating

evaporator. 22.8 g of a brown oil are obtained and are taken up in 45
nml of dichloromethanel- The solution is purified by chromatography
{silica column (15 to 40 um) 1 kg; eluent: pure dichloromethane
gradually diluted with methanol up to a maximum of 2 % of methanol
(v/v)). 11.1 g of methyl 2-[2~[4-[(4-chlorophenyl)phenylmethyl]~-1-
piperazinyl]ethoxy]acetate in the form of an oil are obtained.
-Yield : 55.1 %. '

This compound can be converted to the corresponding dimaleate in
the following manner: 8 g (0.0198 mole} of methyl 2-[2-[4-[(4-
chlorophenyl)phenylmethyl}-l1-piperazinyl]ethoxylacetate prepared above
are dissolved in 16 ml of methanol at reflux temperature and 4.85 g
(0.0417 mole) of maleic acid are then added at once thereto. The
mixture is maintained at reflux temperature until the maleic acid is
completely dissolved, then the solution is allowed to return to ambient
temperature, always with stirring. The crystals which form are filtered:
off and suspended in 16 - ml of methanol. The suspension is stiffed for
two hours at ambient temperature. The crystals are filtered off, washed
with 10 ml of methanol and dried to constant weight. 7.3 g of the
dextrorotatory dimaleate of meﬁhyl 2-{2-{4~-[(4-
chlorophenyl)phenylmethyl]l~-l1-piperazinyl)ethoxylacetate are obtained.
M.P. 143.2°C. Yield : 32 %. |
[a]§25 : + 9.8° (¢ = 1, methanol).



50 M of toluene and the filtrate and the washing sol vent are conbi ned.
The toluene is evaporated at 50[err] C under reduced pressure in a rotating
evaporator. 22.8 g of a brown oil are obtained and are taken up in 45 m
of dichloromethane. The solution is purifigd by chronmatography (silica
‘colum (15 to 40 [err]m 1 kg; eluent: pure dichloronethane gradual | y

di |l uted vmthdgeuangl,rm ; 0= aowl mum of 2 % of net hanol (viv)). 11.1 g
of nethyl 2-[2-[4- [(4 chl orophen hen thyI] 1-

pi per azi nyl ] &FRALK/Palet sra’ 21l 2,36/3 fzg 'érf 6il are obtained. Yield :

55.1 % calcThi s conpourd séate be chvthed to 4t he correspondi ng
di mal eate ingofhe follow ng rgnper: g? 0198 npl¢) of nethyl
2-[2-[4-[(4- chl or ophenyl )phen met hyI I pi pera2| nyI ] et hoxy] acet at e

prepared above are dissolved in 16 m of nethanol at reflux tenperature
aRd 4.85 g 160. O%Zomae)gépfdmy&@icsl@qidd o e-thean-agded at on?:e t her eéo
The m xture is i,ntained a t enper at ur malei¢c acid is
conpl etely di ssol \f a°r?‘ﬁ‘§ﬁy{)ﬁ%‘ 5@1“\3?%(% . i Hﬂ%thr"é?{hcﬁtf‘% 358t ent
~tenperature, alvways w-tdf stnqgenkparedTiirorlirdk saciidi afe fagded @repiiset es ed

of f and Susp%@g&gl@nl& 3k, 9fg _ﬁt&%@%mw@ RS :1%%59& S+ 5kl &éeﬁl (595 two

hours at anbi en erature. e crystals are |Itere of wth

10 M of net W&ﬁ%?”&ﬁﬂyh’rﬂhéﬂyltnﬁt’éﬂﬁsf"em-tpeﬁk?’@‘ﬁ{ﬂ-]e"?‘°33’ba‘-'§1"-a’t“r?€ (prepared at

dext r or ot at orpigt Nl QB&\&)Oin rmtxhylo:Zm(r%r[ dedulsdng the temperature of the

chl or ophenyl ) phenyl net h -I- b ergz et hox e are t

| M P. 143.2]ef i:eu.y to .:dr.y %& 397069 thl.u 8:][11 ez]ea?:ed_atlsgﬁ.’e ﬁ.

24 Optical parksy The [#x=artion g;gg:ucy@ isApQ_Q:rygpglefcbﬁ.n an ice bath and the pH

g[ §r6r ]75[ er I‘] ngl%ftr ngrJalugqteﬂJr]thlLﬁr4r ]ag & 51{ add@.tl/en ofcﬁltﬁ\« aque015.1358

Found :

4.17 13. SPLYost af o'fr"g‘i‘iﬁﬂ‘ WﬂF‘B‘&H? or iTHe Fsudting f‘ah{t(ian s extracted

chl or opheny! )spbesysirret y1\ikn lropi f5r agéh ekl ed Imxrx]smcai ig® agdrloromethane 26 THE

of concentrat ed t}_ydr cshe! orlgc%mld & gle ¢ vvlasee tl(‘)lmasuﬁ%g)en%gn a(p;

25.2 g (0. 065 HBTE) PAT=aTosts SPARea P $1 PET fafer - Ehéy

chl or ophenyl Xphesnednendyche- Slclpielpeﬁazqawb]ﬁettdq’oxyql@cee@rﬁudb GAr epatiedoiated
in 243 ml of acetone and the solution is treated with 3.5 g of Norit and

filtered through Celite, which is then washed with 35 ml of acetone.
The solution is heated at reflux temperature and 198 ml (0.13 moie) of
concentrated hydrochloric acid are added dropwise thereto. The mixture
is cooled in an ice bath and allowed to stand for one hour. The
precipitate which forms is filtered off, washed with 100 ml of acétone
and dried under vacuum at $50°C. 24.1 g of the levorotatory
dihydrochleoride of 2-[2-[4~[(4-chlorophenyl)phenylmethyl]-1-
piperazinyl]ethoxylacetic acid are obtained.

M.P. : 229.3°C Yield : 80.3 %.

[a]%s: - 12.79°  (c= 1, water).

Optical purity : = 100 %.

Analysis for C21H25clN203 .2HCl in %

calec. : C 54.61 H 5.90 N 6.07 cl” 15.35 Cl ¢ 23.03
Found : 54.67 5.91 6.03 15.34 ~ 23.28
14. Dextrorotatory dihydrochloride of 2—[2—[4-[(4-

chlorophenyl)phenylmethyl]~1-piperazinyl]ethoxylacetic acid.

The dextrorotatory dihydrochloride of 2-[2-([4-( (4~
chlorophenyl)phenylmethyl]-1-piperazinyl]ethoxylacetic acid is prepared
according to the method de#cribed at point 13 above, starting with



point IO above) in 70 mM of water, causing the tenperature of the mxture
torise to 38[err]C. The mxture is then heated at 50*C for 17 hours. The
‘reaction mxture is then cooled in an ice bath and the pH brought to a

val ue of between 4 and 5 by addition of a 4N aqueous solution of sodium
hydroxi de. The resulting solution is extraéfed successively with 100 ni,
then twice w h 50 di.chl Qr onet hane. The hases are conbi ned
and dri ed oveztr "fral ne3|08%nms°llfp g ge“fﬁ"tator 07 tg‘ggg gh"g the solvent is
evapor at ed. Tnd orentietiyh] phsink 1eshi} bslcbimd:a zipy12 48haxy] afetaptdoriprepadet hat
solution is tyQates a‘%b@) 3. 95 % Qf oAREL aedbea frbifitedrd REQUARLRLdL €, Which
I's then washed with m of acetone. The solution is heated at refl ux
tenperature dhd- 19822r719(0.1’8e31‘?ofé35 3f¥: concentrated hydrochloric acid are
added dr opwi sm@@ ret+oi12 Jdme 'm'cxt=ux Lwat&r)cooled in an ice bath and al |l owed
to stand for ongcaoqurl;rhe s BrEC pltate which fornms is filtered off, washed
with 100 m of 4Cet éne —and dried under vacuum at 50[err]C 24.1 g of t he

| evor ot at or y AngdiWgil deh| Gy HelsC1dh0 2021 (Y[ ( 4- chl or ophenyl ) phenyl net hyl ] - 1-

pi perazi nyl | ethexy] acetéma@id arg solabai nedy .MyP. @ 229:3[®yrle, Yesld :

80.3 % err]ferr - 79 c= wat er tical rity : [¥@Fr]_ 100
%  Anal y[si s ‘]ng Cl[err] H%r ft a §\I[ ersrfé[ err]. ) 2ﬁ—|€quol In % pClé'JlFL: [ Cl?ﬂil%l
'H 5.90 N 6. 07 Cl[err] - 15.35 d [err] 23.03 Found :

54.67 5.: 91 tro t§t9§ di?ycbror:&lc[rig %: 2-[2-[4- [(423 28 .14'

Dextrorotatory “di h rOChI o
chl or ophenyl )phenWWFMWMI&%WFWﬂ?aPWFMﬂ pehogyi gketic acid.The

dextrorotatory di FMJ'F;QC@' @I b@.qsolttol%')[gf [fﬂse[.‘(él/orotatory dimaleate of methyl 2-
chl or ophenyl ) phenyl net ch r{) zﬂgam n hL{et hoxy] acetic acid i.s prepared
according to 't% nédT n’e‘t"ﬁfiﬁy SRRFIY t11%3P W?‘n%%%?:??’ﬁ'd "ﬁ?e

25 25.2 g (Op@epamml e} miint eMorbéwe) Osse @dfe +ith [sdiffihg and at ambient

chl or ophenyl )§£QS§%4€EEWJ Jsa! aPicRel 3¢l 1 Je]o E%Xlﬁo%ehg;gog ?;%gg?:&%g. alrpe

poi nt 9 abov of the desired uct are t
reaction mixture is extracted succes51ve1y with 100 ml and 75 ml of

diethylether and the organic phases are combined. This organic phase is
dried over anhydrous.sodium sulfate, filtered and the filtration residue
is washed with 50 ml of diethylether. The organic phases are combined
' and the diéthylether is evaporated. The oil thus obtained (8.4 g)'is
taken up in 50 ml of ethanol and 1.3 g (0.0229) of solid potassium
hydroxide are added thereto. The mixture is heated for one hour gt
reflux temperature and then allowed to-retufn to ambient temperature,
then filtered and the filtrate is evaporated. The residue is taken up
in 50 ml of water and concentrated in a rotating evaporator to remove
residual ethanol. 10 ml of water are added to the partially
cancentrated solution and the pH of the solution is brought to a value
of between 4 and 5 by addition of a 10 % aqueous solution of
hydrochloric acid. The resulting solution is extracted with 50 ml of
dichloromethane, the pH of the solution is again brought to a value of
between 4 and 5 by addition of a 10 % agqueous solution of hydrochloric
acid and the solution is once again extracted with 50 ml of £
dichloromethane. The organhic phases are combined and dried ov;r
anhydrous magnesium sulfate, filtered and the dichloromethane is
evaporated. The viscous oil thus obtained (9.8 g) is dissolved in 68.6
ml of acetone and the slightly cloudy sclution is treated with 1 g of
activated charcoal and filtered while hot through diatomaceous earth.

3.6 ml (0.043 mole) of concentrated hydrochloric acid are added to the



MP.": *227.9[err]. Yield 853 % [err][err] : + 12.87 (c =1,
water). Optical purity : 99.87 % Analysis for

Cerr]Herr]ONerr]O[err].2HC % Calc. : C 54.61 H 5.90 N

6. 07 Cl[err] 15.35 Cl[err] 23.03 Igound : 54.71 5.92

6. 04 15. 34 23.19 15. Bext r or ot at ory di-hydrochl ori de
of 2-[2-14-[(fs¢ .ca llow soluti ined. _ Th ion is allowed

chl or ophenyl) p%%r?yf?r%tyﬁyl i f—op‘i“beorna'%?ur?yf??t ﬁgxy] acgtsiugpgr(l:s? ém s cmelS.“?’S g

(0.00216 nol eFoVf LhAIEGEr PMALEASCeliwhih citlE T H19 FBf i rping of the suspension
[ 2-[ 4-[ (4- chl o5 apienydephen\snseidiy 3+ b=Pi pehezirayidiatboxynias edorte is
(prepared at pojnt 11 ove re. added with stirring and at anbient

t enper at ur e tgl%:frﬁ% %ft?awaz%{]egqﬁlégugsjoeé%l ?J{ iaﬁﬁg?ﬂ‘e aBUiIUAT Ry ROk VS T RS
reacti on m xt @@%€.i s6-Sxoreatitbd drxtcesshyatyy dipidrotipritie afd2 781k~ Df4-

di et hyl et her and ABEeQNIpRly1RDGSE - fp?f@&@h?ﬁdzth&v]%cgfig:agj:ﬁj RRESE,usS

dried over anhydrous sodi umsulfate, tered and the filtration residue
i s washed witPPHB32AF- of di ethyl ether. The organic phases are conbined and
the di et hyl ethey. i:s2evapor aveetd Therookl st hus obtained (8.4 g) is taken up
in 50 mM of ethasol apnd 1.3 g,(0.022 f solid potassium hydroxide are
added t heret oTtQ]ﬂ‘ﬁé m??ll?r‘é is eé‘tews@éf' one hour at reflux tenperature
and then all ooeticed pwtisyn: trol@hBient tenperature, then filtered and the

filtrate i s eyapgkateshr cThe EBSIcdUsdiSidaken up in 50 nl of water and
concentrated in a rotatinft évapdrdtor to renove residual ethanol. 10 m of
water are add®¥%o‘the Farti®ally Ecdrifentral'et %ol uti on and the pH of the
.solution is breaught to a valiee of éebween 4 sued 5 by addition of a 10 %
aqueous sol uticon of hydrochloric acid. The resulting solution is extracted
with 50 M of dichloromethane, the pH of the solution is again brought to
a val ue of bet weefhel fehdod.ngycempdindsohayf bged Gudyerfigdots PhatRACedPdiFRl

hydrochloric raasd afd beLSOobHtin®tn iaSe 0GR MM AnSle-act ed Wi th 50 m  of
di chl or onet hane. The otganic phases are caonbi ned and dri ed over anhydrous

magnesi um sul f at &, (FiT% d¢ EFPARTPRPRRY PR OFE R HBIRS 5321 P EFBUPE R The
vi scous oil tpiepaebs aimnedanfe84g);is dissolved in 68.6 nl of acetone and

i1 tered while hot \throogh rermveilBlethbdpvatafendild, (GBI 2R 20
concentrat ed pyaheged|ior Egarpdedé@?e added to the

~ levorotatory dihydrochloride of 1-[(4-chlorophenyl)phenylmethyl]-
4-{ (3-methylphenyl)methyl]piperazine (compound C, prepared in Example
5.1);

~ dextrorotatory dihyd?ochloride of 1-((4-
chlorophenyl)phenylmethyl]}4-[(3-methylpheﬁyl)methyl]piperazine
{compound D, prepared in Example 5.2);

- levorotatory dihydroéhloride of 1l-[(4-tert-butylphenyl)methyl]-4-
[(4—chlorophenyl)phenylme;hyl)piperazine (compound E, prepared in
Example 5.3); ”

- dextrorotatory dihydrochloride o; 1-[{(4-tert-butylphenyl)methyl]-
4—[(4-chlorophehyl)phenylméthyl]piperazine (compound F, prepared in
Example 5.4); f

- levorotatory dihydrdchloride of 2-(2-1(4-[(4- <

" chlorophenyl)phenylmethyl]-l-piperazinyl]ethoxy]ethanol (compoﬁnd G,

prepared in Example 5.5);.

- dextrorotatory_dihyarochloride of 2-{2~{4-[(4-
chlorophenyl)phenylmétﬁylj—l—piperazinyl]ethoxy]ethanol (compound H,
prepared in Example 5.6);



26 hot, «clear yellow solution thus obtained. The suspension is allowed
to cool to anbient tenperature with stirring and stirring of the
suspension is continued for one hour at O[err]C. The precipitate which
forms is filtered off, washed with 50 ml of acetone and dried under vacuum
-at  40[err]C. 6.8 g of the dextrorotatoryZ2di hydrochloride of 2-[2-[4-((4-
-chl or ophenyl )phen | met 1- pi per azi n | ].et hoxy] acetic acid are thus

‘obtai ned. M P. °2’27°%{lté’rrly]ﬁhyd‘ﬁ%‘llar de7pt & <¥ (Fdiri{%srr]  : + 13.7[err]
(c= 1, wat eréhlorQiHeanaipkpulyllﬁqthy{.ﬂ”ll’—biperaznil;ﬂoe%oxyMﬂ'{oy@]Stl-ncaﬁbl (compound

C[err]H[err]ICI N[:eegarljeg%gr%ggﬂg |ﬂ % Calc. : C 54.61 H 5.90

"N 6.07 Found ® '6.02 5.68 The fol | owi ng
- conmpounds have betaxtsoftaseed dibypieghbhadideotfi @al2-Rebtd,(4the results of

~Which are g'éﬂier£5ﬂé%&ﬂﬁﬁﬂéﬂ§lmethyl]Jl -piperazinyl]ethoxylethoxy]ethanol (compound
(-)-1-[(4-chl oropheny hyl ] pi perazine (conpound A, prepared in

Exanpl e 4.1)% Prepared(i‘? Efa%/‘tlzf 2ht’dr ophenyl ) phenyl met hyl ] pi per azi ne
(conpound B, pr—epar-eeltz-anxeathox!&pﬁényl)pheny-lmétemuei-atory di hydr ochl ori de

of 1-[ (4 ohl acapheyl | AIEQY|ITLINL: | <dihis ! JudabEnyl) BELYL ] igper azi ne

(conpound C,;” prepar trorotator
dlhydrochlcnw de- (ﬁ+)r2f zr[4-[(4-chlorophenyl)phenylmethyl] -1-

chl or Ophenylﬂiﬁhei%nﬁiMokiﬂa{e@&nmt hyAn@h@mlﬂ npﬁég ¥kdPispeEazbne s.Gepppound

D, prepared in evor ot at or drochl ori de of
1-[(4-tert-but yl'plrﬁr,?l;?ﬁsaﬁé’t‘ yhfahsate of neibyy Sph n&?r)‘% ‘tenyl met hyl ] pi per azi ne

(compound E, cmbemfeedll;meﬁxmmhglﬁ-lamperazinyl]dmmamtat:e)rgcompound M,
di hydrochl o t | phenyl ) met hyl ] -

4-[ (4-chl orod’%g % %ﬂen;‘/al %hsy ﬁo%lper azine (conpound F, prepared in
Exanpl e 5.4); - dextrprfGteratridRiladithyf BeH By Fue-df- QU‘rZ [4-](4-

chl or ophenyl ahqhggpﬂe&{gi ftlehylmdthPEr-azpipd-heldyar vl paadcat 6 ofRRPGhGY,

pr[ega{ id[ |(2 prenged ig é‘a ample 5. lz)’dext rorotatory di hydrochl ori de of

- levorotatory dihydrochloride of 2-(2-(4-[ (4-
chloropheﬁyl)phenylmethyll-l-piperazinyl]ethoxy]acetic acid (compound O,
prepared in Example 5.13) and

- dextrorotatory dihydrochloride of 2-[2-[4-[ (4-
chlorophenyl)phenylmethyl] l-plperaZLnyl]ethoxy]acetlc acid (compound P,
prepared in Example 5. 14)

1. Affinity towards the histamine Hy receptor. _
The affinity of these compounds towards the rat cortex histamine
H,; receptor has been determined using the method described by M. M.
BILLAH et al., J. Pharmacol. ExXp. Ther., 252 (3), (1990), 1090-1096.
These conventional assays involve the competitive binding to the
histamine Hy receptor of, on the one hand, the compound to be tested
and, on the other hand, a radio;igand, which in the particular case of

the histamine H. receptor is [3H]mepyramine, known to be a selective

1
antagonist of this receptor.

Displacement curves of the binding of [3H]mepyramine are-piotted
for various concentrations of the compounds to be tested ranging from
10-10 to 10”4 mole/l, and for a concentration of 4.5 x 10 ° mole/l of
[3H]mepyramine (24.8 Ci/mmole, provided by New England Nuclear,
Belgium) .

Cerebral cortexes from méle Sprague-Dawley rats are homogenized in

2 ml per cortex of a 20 mM Tris-HCl buffer (pH 7.4) containing 250 mM



chl or ophenyl ) phenyl net hyl ] - 1- pi per azi nyl ] et hoxy] et hanol (conpound H,
prepared in Exanple 5.6); 27
levarotatory di hydrochl oride of 2-[2-(2-[4-[(4-

:chl or ophenyl ) phenyl met hyl ] - | - pi per azi nyl ] et hoxy] et hoxy] et hanol (conpound

|, prepared in Exanple 5.7); - - dext ror otatory di hydrochl ori de of
2-[2-[2-[4-[ (4-

o oy R, TR MohodenRl 28 LUl geéu@%éylte Bo3d §1AANSh iGQTPLURd
2- [ 4- [ ( 4- chl4de opleeniy¢ )qehenydugetiopl pelllets pigeeranispyhdeet hoxopaseteaniekh
(compound Ky, RE&PaLA, LdLeE( R € 13ufd ; nitrogen.

(+)-2-12-[4-[(4-chl orophenyl )phenyl met hyl |- 1- pi perazi nyl ] et hoxy] acet ani de
(conpound L, prepdr 889%h SBARTFFEINS. 1R pinding Lo|@olpt"8FERYP di Thel satRlesf
met hyl 2- [ZTkét{(n&ng 0.5 mg of cortex membrane protein, in 0.5 ml of 50 mM Trls—

chl or ophenyl en ]:21-pi razinyl | et hoxy] acet at e

prepared i nﬂgizhb jytj JHH 4 cgnpﬁnﬁle?(t rﬁuquo'?azgf‘og’!umdcm réa% ’rf’&‘ﬂ? ed
2-[2-[4-[ (4witphl @!r]msﬂ:m;ytkr)ﬁ)heﬁwmetwoynq 4o pertw_stﬂy,l pet3fdgyicxcet at e

(corrpound N’mJ.nQE@soar@ﬁie 'b@u@‘%ﬁﬁj rJI&}\e is se arét%gofr.%hatt.ﬁy ¥ree

~di hydrochloride of 2-[2-[4-[(4 Iorophenyl phenyl net hyl %
-1 - pi per azi. PP} AHIERY | EBPE §H‘ifaft‘ifhﬁau‘|‘ﬂf gampls, ERequal 3 et FE S, 13)
- and - dexténr pravnsuglgdilngépabbdriodeatdfNeds] 2- hduds(dith a 0.1 3

ot or opheny | bahenl TRt Ll hSiag] Y LELCKAGEL iadd (eamRoun P
receptor.  non-spephdiqfdipdingy OQfChFhe%-OGbgﬁJ@uﬂt@ ool dsottddpsy atTheort ex

hi stam ne Hegldle &R RLQT fm§aa%«anlsi%eﬁ rua@ﬁdd UshP O itRe JRLNOG;de8 o hed
by M M BILLAH et al., J. Pharmacol. Exp. Ther., 252 (3),

1090- 1096. Tris-HCITHRELST &R/énﬂ eﬁawes&sayg Fﬁv’cﬂevaa%e T:'tﬁrﬁé‘?’i"taFéb‘”&Wndl ng
to the histcasterer Hd tremepéaured usdiy tahe ware BB ritdaebCOrHPOsEIchth D1 438 on

tested  andcogRedcRllihaAard B2H1%h) 920En- AR BildIRo PR bel ar case
estimated in the presence of a 10 uM aqueous solution of cetirizine and

represents 30% of the total binding. The ICsq values of the compounds
to be tested (concentrations in mole/l necessary to inhibit binding of
the radioligand to the H1 receptor by 50%) are determined by analysis of
the competitive binding curves (A. DE LEAN et al., Mol. Pharmacol., 21
(1982), 5-16) and their inhibitidn constants (K;) are calculated by:
means of the CHENG and PRUSOFF equation (Y.C.CHENG and W.H.PRUSO;E,
Biochem. Pharma;ol., 22 {(1973), 3099-3108).

Table III below giﬁes the values of pKi (cologarithm of Ki)
calculated from Ki (mean value * deviation with respect to the mean (n =

2)), for the compounds tested.



the: hi.stamne Herr] receptor is [[err]H nepyram ne, known to be a
sel ective antagonist of this receptor. Di spl acenent curves of the
bi nding of [err]H nepyram ne are plotted for various concentrations of the
conpounds to be tested ranging from 10[&®Pr] to 10[err]nole/l, and for a
concentration of 4.5 x 10[err] nol e/l %\BL! eIrI&] Hl mepyram ne (24.8 C /mol e,
provi ded by New Engl and Nucl ear, Bel ; Cerebral cortexes from
mal e Sprague-Daw ey rat SCO%roenr&oaneni zed in 2 m per corfex of a 20 nM
Tris-HCL buffer (pH 7.4) °Containing 250 nM 1
28 sucr ose—Fhe huuugcnat esS—are \,cntlifugcd 30660 g for—So—mmutes at
4[err] C and the centrifugatd on pellets are resuspended®if # Relsane fresh
~ buffer and preserved in liquid nitrogen. In ordegr,to,dgterm ne the
binding to the Herr] receptor, the sanples containing 0.5 ng of cortex
menbrane protein, in 0.5 me of 50 MM Tris- HCl buffer 3¢pH P-4) containing
2 mM magnesi um chl ori de, arzEe incubated with [err]H nmegysamgng and the
conpound to be tested, at 25[err]C for 60 mnutes. The bound [err]
H mepyram ne is separated feomthe free radioligand by-fapi%difiltration of
the sanmple through.a Wiatmgp G-/ C filter, previously ignpregnated for at
| east 2 hours with a 0.1 % solution of polyethyleneimne, in order to
reduce the possibility of Ton-specific binding of the7radt&-Pgand with
other proteins. The residug fromthe filtration is thgngwaghgd four tines
-with 2 mM of 50 MM Tris-HO buffer (pH 7.4) and cooled in an ice bath. The
radi oactivity thereof is then neasured using a [err] Faft¥d-& Tri-carb
1090 scintillation counter, (Canberra-Packard, Bel gi umg, gNory-gpecific
. binding has been estimated in the presence of a 10 [err] M aqueous sol ution
- of cetirizine and represets 30% of the total binding7-1Th®-LC50 val ues of
' the conmpounds to be testeg\,(concentrati ons in nole/l npegessary to inhibit
binding of the radioligand to the Herr] receptor by 50% are determ ned
by analysis of the conpeti@ive binding curves (A DE IEAN&t-%al., Mol.
Pharmacol ., 21 (1982), 5-16) and their inhibition congtanis.cKlerr] are
cal cul ated by: neans of the CHENG and PRUSOFF equation (Y.C. CHENG and
W H. PRUSOFF, '

From this Table,:it can be seen that the compounds of formula V
have good antihistaminic activity. These results also show that there
is a difference, between the pKi values for the two enantiomers of one
compound, which corresponds to a difference in relative affinity (thus
in Ki)-of a faétor of between about 2 and 64ItOWards the rat cortéx:Hl
receptor. Such a difference indicates that the enantiomer, which has
the greatest affinity for this type of receptor (for example compound J
compared with the other enantiomer I), is to be used specifically as an
anxiolytic or tranquilizing agent for the treatment of diseases which

are caused by an excitation of the central nervous system.

2. Peripheral antihistaminic properties.

The peripheral antihistaminic properties of the compounds are
determined by measuring the inhibition of the contraction cf the
isolated guinea pig trachea,.caused by histamine, using the methdd
described by M. H. BMIRI and G.GRBELLA (Anat. Embryol., 178 (1988), 389-
397). |

Tracheas of Dunkin-Hartley guinea pigs of both sexes (weight: 250
- 500 g) are excised and cut into four fragments of three segments of
éartilage each. These fragments are immersed in a Krebs-Heinseleit

- -5
solution at 37°C containing 10 7 mole/l of atropine and 10 mole/l of



Bi ochemn Pharmacol ., 22 (1973), 3099-3108). Table 111 bel ow gi ves
the values of pK[err] (cologarithmof Klerr]) <calculated fromK[err] (nean.

val ue .deviation with respect to the nean (n = 2)), for the conpounds
t est ed. 29
TABLE 111 Conmpound 30 pK[ err]
] 6.2 0.1 D
2 0.2 indomethacin and afe stre%;h;d 1%t8 a weight of 1 g. The s%;é%iog-éé
6 0. 1 a€rated with a curgent of oxygen containing 5 % carbon dioglde. Eggh
change in tension is recokdéd wl.t@ an isometric force indidator K 30
6 0.0 (from Hugo Sachs Efgktronﬁg)Bcowglig to an amplifier and a %%A%org'igoo
1 0.1 recorder (from Hewlgtt Packérd) 'The preparation (i. é traghay (.1
fragment) so obtained is élléweJ)tQ stablllze for one hour 5hrlng which
.2 0.0 seen that the conpounds of

formula V hdPe @%sc?dlé?ﬁ |fﬁfs'ih§rrF‘T‘ﬂsd'°’éc‘t ﬁﬁcﬁ?“sﬁ%éﬁ YEEEFIE -al so show t hat
there is a differeasbeprepetaion {herpiinsradtedabyladefl gtdithen toworEifamsiomer s

of one CO”p%‘f”%st%&ﬁé‘ SOLLEIPONGS LA B LLaranteald helathyg atlini ty

(thus in Klerr of a factor t ween about and t owar Re”rat
cortex Herr]FetpERasst 6100 ;‘BUChAét%H WpeEhiagcend FarRidiLE3tiMat 2 (NBUATANE | BIFEE,
whi ch has t hacgimatiastesdkbtiickynfs@bmidd, Sad )épquthiEEC‘c&p'&.O§ doheéntasang e

conpound J ar ed-s t ot her,epant i oner 1), be used
specifically (ggpanq’ganm (r)é] ;?iacm?) e/{l a’hqﬁ’ﬁ' 1ftzeldni’f agen‘ftrf’gr t he treatnment of
di seases whi ch arEercthss sdudprapam@cien attpon okthdre cagiacive F8rVEUShewigitem

2. PerithQﬁ@'ef?%EEQiég:ﬁﬂ;ﬂym§n¥”53p§r54n3§ion of its concentration are then
recorded at four increasing concentrations of each compound to be
tested. |

The compounds to be tested are incorporated in the medium five
minutes before the histamine. Between each measurement, the
preparations are washed at least four times with an interval of five
minutes between each washing. Each compound is tested on at least 6
trachea fragments. When the last curve is plotted, additional

=4 and 1072

concentrations of 3.2 x 10 mole/l of histamine are added in
order to determine whether the antagonism is competitive or not.

When non-competitive inhibition is observed, PDy: is calculated,
i.e. the cologarithm of the concentration of the compound tested which
causes a 50 % inhibition of the maximﬁm recorded contraction (J.M.VAN
ROSSUM, Arch. Int. Pharmacodyn., 143 (1963), 299-330). When competitive
inhibition is observed, pAz is calculated, i.e. the cologarithm of the
concentration of the compound tested which requires the histamine dose
to be doubled in order to obtain the same contractidn effect.

Table IV below gives the pA2 or pD25 calculated for the compounds

tested (mean value * standard deviation). -



The "peri pheral antihistam nic properties of the conpounds are determ ned
by neasuring the inhibition of the contraction of the isolated guinea pig
trachea, caused by histam ne, using the nethod described by M H AMR
and G GABELLA (Anat. Enbryol., 178 (198831 389- 397) Tracheas of
Dunki n-Hartl ey guinea pigs of both sexes (weight: 250 - 500 g) are excised
and cut into four fragnents of three sERERt¥ of cartilage each. These
fragnents are imrersed in a Krebs-Heinseleit solution at 37[err]C
containing 10[err] nol e/l of atropine and 10 nol e/ | of
30 indonethacin argmpdudastretched with apwgi ght of 1 g. The sebution is
aerated with a current of oxygen containing™5 % carbon di oxi de. Each
- change in tension 1s recorded wih an 1sqnmetric Torce 1ndicator K 30 (from
Hugo Sachs El ektroni k}* coupled to an anpl’i fi®r* and a Sanborn 7760 recorder
(from Hew ett Packardl. The preparations.o zeo.1rachea fragnment) so
obtained is allowed to stabilize for one hour during which the base |ine
for the tension is refdjusted if necess%Fy?‘L3 Each preparation is
precontracted by the addition of 10[err] mele/l of histam ne.te ¢e
medi um the observed contraction is taken as_ a reference (100 % . After
washi ng and stabilizafion, a cunulativeaﬁth%“qshomﬁng the effeets of
hi stam ne, as a functizon of its concentration (10[err], 10§eare]oand
|Jerr]nole/l) is plotted as a control. For the sane %{egaration,
four further cumul ati Ve curves showing the effects of hi st ainé %€ a
function of its concemtration are then e.xdegosbed at four increasing
~concentrations of each conpound to be %esged. , The conpounds to be
"tested are incorporatgd in the medi um f1e* %i*hutes before the ki stanine.
. Between each neasurenent, the preparations are washed at |east xfolr tines
~with an interval of five mnutes between each washi ng. Each conpound is
. tested on at |ea f . J_as r i tted,
$hi P el %OQ%S ‘[‘ag%%%en?rv?ﬂakﬁhb% AL L4 ]\!kge/ ::%.«?J

cadditional concentrations of 3.2 X err] nmo 0 i stam ne
. are added | Hevorotatory and dextrorotatory enantlomer pairs. With the exception of

the pair of enantiomers A and B, it is found for all the other pairs,
that one enantiomer is a competitive inhibitor, whilst the other is a
non-competitive inhibitor. This clearly demonstrates the advantage of
preparing optically pure derivatives of 1-[(4-
chlorophenyl)phenylmethyl]lpiperazine.

The advantage of the competitive inhibitors stems from the fact
that they have generally-a lower affinity towérds the rat cortex H1
histamine receptor,'which predicts that the anti-allergic properties of
these compounds are associated, wvery little or not at all, to
updesirable effects on the central nervous system, such as for example
sedation or drowsiness. Non-competitive inhibitors have the advantage
of being able to inhibit the effects of histamine, even when the latter
is present in high local concentrations. They, thus, are better
indicated for the topical treatment of diseases of the skin or the
mucous membranes.

3. Inhibition of the cutanecus reaction induced by histamine in dogs.

The dog is considered, among the animal species, to be the species
having a sensitivity to histamine relatively close to that of man.

Thus, it is considered that the antihistaminic activity of a compound,
observed in the dog, is prediétive of the activity which would be

observed in man.



order :to determ ne whet her the antagonismis conpetitive or not..

When non-conpetitive inhibition is observed, pDferr] is calculated, i.e.

t he. col ogarithm of the concentration of the conpound tested which causes a

50 % i nhibition of the maxi numrecorded contraction (J.M VAN RGSSUM Arch.

I nt. Pharmacodyn., 143 (1963), 299-330). W£n conpetitive inhibitionis

observed, pAlerr] is calculated, i.e. the cologarithmof the concentration

of the conpound tEB'Ieditwhiesh; megeligeegld hioghi steanserie WosSeg 4 aperaipubkEahti n

order to Obt%l k?agl?d %?”Jk{oﬁ‘étgﬁ& QJJSGSIE "age and omelcﬁ tl.h\é QQJ!M:‘\Q'I\@Q/%
err] calc t Or

the pAlerr] or p ate the conpounds tested (nmean val ue
st andard dev|q§pp0:|¢ec_ally shaved. 50 pl of a 0.9 % aqueous solution of sod:.ugl

TABLE |V chloride, Q&{H&Qﬂﬂd; 10 pg/ml of histamine, RA[ &iyekted intradermally
EDE)er B] 1 into the shi-;led area. Simultaneousl_\g,:é bc?olél%ion of Evans bpﬁ dye (60
6.7 0.1 mg/ml in a 0.9 % aqueous solution of Gscd@ium @hdoride), is adminidtered
6_3 0 2 by lntravenghé)lngééilon to each dog 4@ 2 doig %f 0.1 ml/kg. An 0 -
6.6 0.3 allergic regntion develops at the intradermal injection site and th?;q3
0.2 THppSai £t wheMEatse arsalloir Wsidhgi € haeaniedr ésddtty {3 miheesestwd

| evorot at ory and_dextrorqtatory. enanti one airs. h t f
the pair of em&ntTor8lEARhy éhls 25P8 Ol%n & F 8F Al E%]tﬁtr g? é%@?adlﬁrag 8. t hat
one enanti omer is TpecormuBunditeebe mﬁsmﬂ@oﬁ thydn PSmirtlHéeWh@Falils’r aa“ a dose

non- conpet i tieqi F@lmla,;‘&r(o az Wh§ Q:Enggg)k%,derm@stf a3t es, tshes adgani Ageq of2
preparing opti cal ure derivatives of

chl or ophenyl )Hﬂ\‘éﬁyﬁ%t‘h@ﬂ“}lﬁf-ﬁ%“&i‘?ﬁéf the °°'gP°FH8 Wdbanteigedofey Hpeals are
conpetitive iiHaubéd QrSastREend raemziﬂi\elfmtaudﬂ%aby tingycthayehigearind .| yEach
| over affi nlté/ tova-d§r£41%frége 98 uce $ﬂea&rls measured 30 minutes after the
injection of histamine.

The antihistaminic activity of a compound on the cutaneous
allergic reaction is determined by measuring the reduction in the area
of the induced wheals, following administration of the compound, with
respect to the area of the reference wheal, and then expressed in
percent.

Table V below, gives the antihistaminic activity obtained for
conmpound E.

In this table, the first column indicates Fhe time, expressed in hours
elapsed since administration of the tested compound;

the second column, the area, expressed in mm?, of the wheals induced by
histamine (mean observéd for nine dogs * standard deviation);

the third column, the reduction (in percent) in the area of the wheals
observed with time, with respect to the reference area and;

the fourth column, the statistical significance of the effect observed

with time, evaluated by means of the Wilcoxon test.

»



hi st am ne receptor, which predicts that the anti-allergic properties of

. these conpounds are associated, very little or not at all, to wundesirable

- effects on the central nervous system such as for exanple sedation or

drowsi ness. Non-conpetitive inhibitors have the advantage of being able to

inhibit the effects of histamne, even when the latter is present in high

| ocal concentrations. They, thus, are bet f2r. indicated for the t opi cal

treatnent of di‘seases of the skin or th ous nenbr anes. 3.

| nhi bition of the cutaneous reaction-ingﬁ%gggby hi stam ne i n dogs.

The dog is consi Qﬁeed, anopg. t Be ANLIRl  SPE&I8Siod nberbne $P8GIESca1havI NG

. a sensitivity tg,Jysfam ne réﬁqﬁm&ely close to that of man. ThRuge it is

considered that—the anttnfstanm ntc activity ol _a conmpound, observed in the

dog, is predictive of the activit3 whech woul #¥®e observed in nman

32 I'n thigsstest, nine Beagke, dggs are uged, having an gygraage wei ght

of 12.6 kg and of about two years of age and of which the abdonens have

been locally shavéd. 50 [err]| ofé4at (329 % aquedlis sol uti on ofP<¥e8flm

chloride, contaiging 10 [err]g/ms30f jRi stam negzis injected igdyr ggernally

. into the shaved area. Sinmultaneously, a solution of Evans bl ue dye (60

- mg/m in a 0.9 %aqueous sol uti odto¥ Bodi um chPbride), is admsfi-8%%ered by

- intravenous injegtion to each dog,at ,3 dose of s§.1 nl/kg. An @o.gsgic
reaction develops at the intradermal i njection site and there appears a

- wheal, the area ¥ which is neasdtetl ¥xactly 308%ni nutes afterpﬁ%ﬁgltmo

injections. This,area is taken assd hesreferencggarea (100 % .pc0.001 The

conmpound to be tested is then adm nistered orally, at a dose of 0.15 ng/kg

(0.32 x 10[err] #¥le/kg). 0.5 1.% %35 6, 9, 157 24 and 32 h8&PLafter

adm nistration of the conpound to be tested, new wheals are induced at

di fferent abdom nat danCeé iseBs dhati tHecbdut@ibn Ihathe@redLaxhthd iwheald,he area

OT t he- I nducgéjsevmg |30| I%ili\&n%a?gur&%rsaodmgnpbgrea %Oar.lr to?rco gund ry, e:l(.:é Ilgn .Of
hi st am ne. He antihistamnic activity of a conpound on the
cut aneous Maximum inhibition is observed after three hours and reaches 57 %.

After 32 hours, a statistically significant inhibition of 33 % is still

observed.

4. Toxicity.

The compounds of formula V have low toxicity. The lethal dose
(causing death in 2 out of 3 mice following intraperitoneal injection of
the compounds) is appreciably higher than the dose required to inhibit
the cutaneoué reaction ihduced by histamine in the dog. Table VI gives

| the values for the lethal doses (in mice) for the compounds of formula

V.



all ergfc reaction is determ ned by neasuring the reduction in the area of

‘the induced wheals, follow ng adm nistration of the conpound, wth respect

ito t:he .area of the reference wheal, and then expressed in percent.
' Tabl e V bel ow, gives the antihistam nic activity obtained for conpound P.

In this table, the first colum indicates the tine, expressed in hours

el apsed since adninistration of the tested*conpound; the second col um,

the area, expressed in merr], of the I\§ i nduced by hi stam ne (rrean
observed for nine dogs standard devi at the third colum, the

‘reduction (in’percent) |Q:the area of the V\/neali c;llsggvegmoget/r]\( EI me, with
respect to t - Astieal

significance of the effect abser ved with tinme, evaluat ed by neans of the

W | coxon test. > 1 x 10-3 33

TABLE V Ti me Afea of wheals . Redudtidn i n area

Statistical (hour s) E (mierr] ) 1x 1073 (%

~val ue 0 r 76 8 _ 100 0-30.5

65 10 85 p[err]0.01 > 4 x5t 44
12 58 ¢ p[err] 0 001 3 6 x 107? 33 +
10 43 p[err]0.001 6 41 13
54 pferr]O. 6'01 9 6 x 1°41 10 54
.p[err]0.001 12 41 - 10 1 x 5d74

“p[err]0. 00l 24 45 5 4

p[err] 0. 001 32 7 51 5 1= 28_

p[err] 0.0l It can bexeen that the reduction 3 Léie’ area of the
wheal s, observed 30 minutesg after admnistration of nd P, is 15 %

Maxi mum i nhibition is observed after three hours andlreaches 57 % After
32 hours, a statistically significant inhibition of 3% 97% still
observed. -4

P ' 3 x 10
S. Posology and administration.
The compounds of formula V have, in particular, antiallergic and
antihistaminic activity as well as tranquilizing and anxiolytic

activity. Pharmaceutical compositions containing these compounds may be

-

administered orally, parenterally or rectally. They may also be
administered in a nasal spray or instillations (aerosols) or in the form
of a cream or ointment.

For oral administration, solid or liquid forms are used such as
tablets, gelatine capsules, sujar-coated pills, granulated materials,
solutions, syrups, etc.

For parenteral administration, agqueous or oily solutions,
suspensions or emulsions.can be suitable.

For rectal administration, suppositories are used.

The pharmaceutical fofms listed above are. prepared using methods
currently used by pharmacists and can contain traditional excipients in
pharmaceutically non-toxic amounts, such as dispersants, stabil@;ers,
preservative agents, sweeteners, coloring agents and the like.

The percentage of active compound can vary within wide limits,
depending upon the mode of administration and in particular the
frequency of administration. As regards the daily dosage, this can vary
within a wide range'of ffom 0.5 to 100 mg, preferably between 2 and 20

mg of active compound per day.



4. - Toxicity..——__ The conpounds of fornula V have low toxicity. The

lethal dose (c j L out of 3 mce follow ng intraperitoneal
i nj ection of tﬁmugm i@i ﬂ!ﬂ ppreci abl y hi gher—than the dose required
to inhibit the w! Cal n i nduced by histam. . Tabl e

aﬁ¥n in the do

VI gives the values for the |lethal doses §sn m ce) REs s of

formula V. lnﬁﬁﬂﬁﬁm ﬁf

TABLE VI CLAIMS Conmpound | e/ kQ)
- D

C . > 1 x 10[err]

> 1 x 10[err] E 1 x 10[err]
F - "1. Levorotatory ang ﬁ?&%rﬂfﬁQQF?fy enantiomers of 1-((4- G

6 X 10[err] chlorophenyl)phenylmethyl]-4-((4-methylphenyl)sulfonyl]pipe®Ba2ank0fLrehk

I formula 1 X 10[err]

1 x 10[err] K ' 3 x 10[err]

L Cl 1 X 10[err] O

3 x 10[ ERR] P 3 x 10[err]
5. Posol ogy and admi { | on. The conpounds of fornula V have,

in particular, antialle
tranquilizing and anxi o\\
cont ai ni ng these conmpouny

antihistamnic activity as well as
activity. Pharmaceutical conpositions

be adm njistered orall parenterally or
rectally. They may also be dnmnigtereN in a nasg Qy or instillations
(aerosols) or in the form of crgam or Qjnin Qral (L)
admnistration, solid or |iquyd fo ar e/ used able?s% gel ati ne
capsul es, sugar-coated pi gr anul mat eri al s, utions, syrups,
etc.

2. Process for the preparation of the levorotatory and dextrorotatory
enantiomers of 1-[(4—;hlorophenyl)phenylmethyl]-4—[(4—
methylphenyl)sulfonyl]piperazine of formula I according to claim 1,
characterised in that an enantiomer of (4;chlorophenyl)phenylmethylamine
of the formula

Cl

II
CH—NH, (2)

-

is reacted with an N,N-diethyl-4-methylbenzenesulfonamide of the formula

X

N
CH;—H,C
(ITI)

N—S50; CH

/CHZ——HZC
X



For “par ent er al —-adni-ni-stration, _aqueous or oily solutions, suspensions or

enmul si ons can b For rectal adm ni-stration, suppositories
are:used. ! a H“La forms |isted above are prepared using
met hods curren cists and can contain traditional

excipients in pharnmaceutically non-toxicsgnmounts, such as dispersants,
stabilizers, preservative agents, sweeteners, coloring agents and the
like. whEreiper dend a:g}eor)ifﬁeacmdmnemrpmmudaecattﬁWaﬁg/ tvet A-Nn wide limts,
dependi ng u d I ular _.th I cy
of adm ni st Bg% g?&ﬁgfseﬂar rgxgeé%%ﬁ% ﬁ%&,‘gg é)loxlﬁl%é:gc%n i\%/Iatrhe S\r/\f;teﬁ'ig'%ug'r}

wi de range of° fir 6rﬁ°0‘1533f?5“20®f 1}, et e rcgbiyousapie £ase P&Hde%"ahij‘fopfa‘é’tei ve
conpound peredkhﬁiomer of (4—chloropﬂlﬂ§hm§%enylﬁethylemidivQﬁ&nd%t€Hé/b9£11ng point

-dextrorot at ory gnant

(4-
chl orophenyl?pheﬁyﬁ?e?hﬂ ]'“Qﬁt"[r(ell net hyl phenyl ) sul fonyl ] pi perazi ne of the

“formul a [err] 2. A process for the preparation of

a | evorotat Ofy p{ocqgétarcgu?&fi\t;ofé’ c@Qﬁptzl Ogﬂragterlsed in that the _bhase i
1-[ (4-chl orophenyl ) phenyl net hyl ] -4-[ (4- net hyl phenyl ) sul onyl]plpera2|ne of

formul a | actBraFef &Ee™ A& %%P ISR PF | TEYLEACPFIRY L AR Enalit i omer  of
24 )chl or ophanyh xRyl aet byl art Pimethylgi@ 1800 Uk Biethylamine and an {1%6L]
I

metal carbonate.

4. A process according to anyone of claims 2 and 3, characterised in

that the base is ethyldiisopropylamine.

5. Use of the levorotatory and dextrorotatory enanticmers of 1-[(4-
chlorophenyl)phenylmethyl]~4-[ (4-methylphenyl)sulfonyl]lpiperazine of
formula I, according to claim 1, for the preparation of the enantiomers

of 1-[(4-chlorcphenyl)phenylmethyljpiperazine of the formula

v
CH—N (v

by hydrolysis with hydrobromic acid, in acetic acid medium, in the
presence of a phenolic compound, preferably 4-hydroxybenzoic acid.

_ -~
6. Process for the preparation of the levorotatory and dextrorotatory

enanticmers of 1-[(4-chlorophenyl)phenylmethyl]piperazine ¢f the formula

This Sheet Has Been Reﬂlaced
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with anh N, N-di et hyl - 4- et hyl benzenesul f onami de of the fornula
[err] .wherein X is-a-chorine, bromne or iodine atom or the (4-

-36:- nethy Xy or net hyl sul fonyl oxy group, in the presence
cof 2.2 to 4. mﬂiﬁ“w‘! Iyts of a base per nolar equival ent of the
;enantloner

. the reaction m xture. . A process as ¥lained in claim2, wherein the .
' base is sel ected fron1the group consi sting of ethyldllsopropylan1ne N-

et hyl norphol ine, 2,4,6, trinethyF

):phenyl nmet hyl am ne and at the boiling point of

pyridine, triethylamne and al kali netal
car bonat es. 4. A process as cl\ained in claim?2, wherein the base is
eht yl di i sopropyl am ne. 5. A pr/otess, for the preparation of a

| evorotatory or dextrorotatory egantio of 1-[(4-

i chl orophenyl ) phenyl met hyl ] pi pera \Qe of//t he fornul a [err]

whi ch conpri ses subjecting an enar ¢r of 1- = _
chl or ophenyl ) phenyl net hyl ] - 4-[ (4- met hylNphenyl fsul f §nyl ] pi perazi ne of the
fornul a [err] CH—N NH _ (IV)

characterised in that an enantiomer of 1-[(4-chlorophenyl)phenylmethyl]-
4-[(4—methylphenyl)sulronyl]piperazine of the formula

H—N N— S0; cx, )

is subjected to hydrolysis with hydrobromic acid, in acetic acid medium,
in the presence of a phenclic compound, preferably 4-hydroxybenzoic acid

and at a temperature of between 18 and 100°C.

7. Use of the levorotatory and dexrorotatory enantiomers of 1-{(4-
chlorophenyl)phenylmethyl]lpiperazine of formula IV obtained according
to the process of claim 6 for the preparation of the enantiomers of 1-

[ (4-chlorophenyl)phenylmethyl]piperazines of the formula -

This Sheet Has Been Replace

L I




(I')"to* hydrolysis with hydrobromc acid, in an acetic acid nedium in the
presence of a phenoLLc_cnnpnund+_and at a tenperature of between

Substitute sheet - 16/ 3/ 9 -37 - 18 and

100[err]C uu IHHL&"'lﬁEd in claimb5, wherein the phenolic
“conpound is 4 hy : A process for the preparation of

. conprises reacting an enantiome
- chl orophenyl ) phenyl net hyl ] pi per ax

(1Y) with a halide of the fornula
i above and X represents a hal ogen atonlcﬁﬁ éﬂsolveyy, ak a tenperature

a |l evorotatory or dextrorotatory enanti oneggof a 1-[4-
chlorophenyl)phenylnethyllplpera2|ne of the fornul a

[err] wherein Ris @inethyl, (3-nethylphenyl)nethyl, (4-tert-
but yl phenyl ) met hyl , 2-(2-hydroxyrthoxy)ethy|, 2-[2-(2-

hydr oxyet hoxy) et hoxy] et hyl , 2- (carpateyl net hoxy) et hyl , 2-

(et hoxycar bonyl net hoxy) et hyl or boxymnet hoxy) et hyl radical, which
(4-

the formul a

wherdin R has t he meani ng given (v

[err]

bet ween room tenperature and the bhoilyng poi §t_of/the solveni. 87"7"A——
conpound sel ected fromthe group ting of - the Ievormgaka

PR AN HllllIHllllHﬂllllﬁll

in levorotatory or dextrorotatory form, therapeutically active and
wherein R is a methyl, (3-methylphenyl)methyl, (4-tert-
butylphenyl)methyl, 2-(2-hydroxyethoxy)ethyl, 2-[2-(2-
hydroxyethoxy)ethoxylethyl, 2-(carbamoylmethoxy)ethyl, 2-
(methoxycarbonylmethoxy) ethyl or 2-(carboxymethoxy)ethyl radical, by
reaction, while hot, with a halide of the formula RX

wherein R has the meaning given above and X represents a halogen atom.

8. As new compounds:

- the levorotatory dihydrochloride of 1-[(4-
chlorophenyl)phenylmethyl]-4-~[ (3-methylphenyl)methyllpiperazine;

-~ the dextrorotatory dihydrochloride of.l-[(4— ‘
chlorophenyl)phenylmethyl]-4-[ (3-methylphenyl)methyl]lpiperazine;

- the levorotatory dihydrochloride of 1-{(4-tert- '
butylphenyl)methyl]-4-[ (4 chlorophenyl)phenylmethyl]piperazine;

- the dextrorotatory dihydrochloride of 1-[(4-tert-
butylphenyl)methyl]-4-( (4-chlorophenyl)phenylmethyl]lpiperazine;

- the levorotatory dihydrochloride of 2-[2~[4-[(4-
chlorophenyl)phenylmethyl]}-l-piperazinyl]ethoxy]ethanol;

- the dextrorotatory dihydrochloride of 2-[2-[4-[ (4-
chlorophenyl)phenylmethy;]—1-piperazinyl]ethoxy]ethanol;

- the levorotatory dihydrochloride,of 2-[2-[2-[4-[ (4~
chlorophenyl)phenylmethyl]—1—piperazinyl]ethoxy]ethoxy}ethanol;

- the dextrorotatory dihydrochloride of 2-{2-[2-[4-[(4-
chlorophenyl)phenylmethyl]-l-piperazinyljethoxy]ethoxy]ethanol;

- the levorotatory 2—[2?[4—[(4—chlorophenyl)phenylmethyl]-1—

piperazinyl]ethoxy]acetamide and its dextrorotatory dihydrochloride;



-38 -+ chl or ophenyl ) phenyl net hyl ] -4- [(3-nethyl phenyl) nethyl ] pi perazi ne;
- the dextrorotatory di hydrochl oride of 1-[(4-

chl or ophenyl ) phenyl net hyl ] - 4-[ ( 3- et hyl phenyl ) net hyl ] pi per azi ne; - the
- levorotatory di hydrochloride of 1-[(4-tert- but yl phenyl )nmethyl ]-4-[(4
~ chl orophenyl ) phenyl net hyl | pi per azi ne; - the dextrorotatory

di hydrochl oride of 1-[(4-tert- but yl phenyd9 net hyl ] -4-[ (4-

e et ko TR ey 2704~ (a-chEodemhenyd) Phipmecny11-1-
- chl or opheny! ) phgasd 1Ry dthodyippeiraae k] ethaxeydetchamal dihydrochidpdde;

dextrorotatory dihydrogchl or e of _
chl or ophenyl )phenyl gﬁet}fl °%edrlé“§|£enay ] e% (ﬁni)é)%i’lffletzhézn (I‘l (e t he

- levorotatory @thhymhpd)shvbrphdwlmetwl[l21-[pZLpFnai[1(ﬂd!llethOxYlacetater and

. chl or ophenyl ') phenyl gt Q&Qt]rogoﬂw@s}’ @;hm@a}:gtgpmlﬁ}lhgxyd.qhhmal - the
: dextrorotatory di hydrochl ori de of Z-L ’n‘6£7§7
- chl or ophenyl ) shépsARReR R} IPPeRYIGRBHRHE 7 T'F)?'IP]EET ]%ﬁ“l‘?é%ﬁcéfﬁ*a%ol - the

| evorotatory 2-[2-[4-[(4- chlorophenyl)phenyl nmet hyl]-1-
~ pi.perazinyl ] ethoxy] acetam de and its dextrorotatory di hydr ochl ori de; -

t he dextrorotator . chl or ophenyl ) phenyl net hyl ] - 1-
. pi perazinyl]et hoJmulleum[wmlllumrts | evorotatory  dihydrochl ori de; -
the | evorotatory di mél eate"of® nethyl 2-[2-[4-[(4-

: chl orophenyl ) phenyl net hyl ] - 1- pi per azi nyl ] et hoxy] acetate, and - the
" dextrorotatory dinal eate of rrethyl 2-12-14-[(4-
. chl or ophenyl )phenyl met hyl J-T-pi peraz pipe i nyl ] et hoxy] acet at e. 9. A conpound

- as clainmed in clailhs h%tsHas lgoaaly set forth herein. 10. A process
. for producing a co d in claiml substantially as herein
described with ref arrpl e thereof.

_ - the dextrorotatory 4-1 (4-chl or ophenyl ) phenyl met hyl ] -1 -

- pi perazi nyl ] et hoxy] acet ani de and |ts | evor ot at ory di hydrochl ori de; -
. the levorotatory dimal eate of methyl 2-[2-[4-[(4-

- chl or ophenyl ) phenyl net hyl ] - 1- pi per azi nyl ] et hoxy] acet ate, and - the

"~ dextrorotatory dinaleate of nethyl 2-[2-[4-[(4-

- chl or ophenyl ) phenyl met hyl | - 1- pi per azi nyl ] et hoxy] acet at e.



