; rse3eXFU| 46TF; C, 1, 3- Dl OXOLANES W TH ANTI TUSSI VE ACTI VI TY The present
invention rel m -(4- phenyl - 1-pi perazinyl)-1,2 5 propanedi ol
cyclic acetal ammlmumm mum ntitussive agents and as internmediates fof \ilesq
.prepar ation of Iev,96g{6§;pr opi zine and the salts thereof. The invention also
relates to a process for the preparation of said acetals. Mre precisely,

the present i ! ates to (S)-2,2-substituted-1,3 di oxol anes of
formula ( 1 )M‘ﬂml‘lm[wmmﬂ] (1) wherein:jeach of Ra and Rb, which can be the
same or diffe , Is'hydrogen, to Ci-C6-al kyl, phenyl; or Ra and Rb,
taken together wi {HThe C atomthey are linked to, forma 4- to 7- nenbered
carbocyclic ring. Preferred conpounds of fornula (1) are those wherein Ra
and Rb are 15 al.k i ni ns. Preferably, Ra
and Rb are thei‘3-ﬁi99{(9ﬁﬂ§: I&?H ! i hyl or ethyl or,
together with the C atomthey are linked to, forma ring containing 5 to 6
carbon atons The invention also relates to the enantionerically pure
nonobasi ¢ salts 20 THe tf8sdnd) iderti s Bslatdsutte d{I)-B(diphypanpipenkinydrneH a (1)
wi th pharmaceutically acceptable acids. Particularly preferred

phar maceut i cal pyopasedipt aptle: sztals usefel acattitessiyer agrnonam] asneemedieiesfiomari c,
mal efic, L-malic, D- and L-tartaric, D- and L -nmandelic, L and D -

canphor sul f oni theapregerativar of rwbdropsopiriag end shie selip deraef. dhetineentipredisq on
are: ~ ~ MAY 2004 2 _ )

S(-)-1, 2- cycl opBaey e admecess for-thrarpriafrpof 43idacetals ) - pr opane- 1, 2-di ol ;

S(-)-1, 2- | oh | -3-(4- | - pi zi - 1=yl .- : i 0h;
()1 2- (Fpropyl i Metepricedr RERTSR! PRPROO il ofs3REn sl B o
(-)-1,2-(3- penhyd,goqiﬁ{gg)o-fqm%ﬁml@p)@yl - pi perazi n-1-yl)-propane-1, 2-diol; 5
S(-)-1, 2-cycl ohexyl i dene- 3- (4- phienyl - pi perazi n-1-yl) - propane-1, 2-di ol

o Ra
-~
@ /\ }O Rb
N N H ,
n__/
(1)
wherein:
each of Ra and Rb, which can be the same or different, is hydrogen,
10 C,-Cg-alkyl, phenyl; or 4

Ra and Rb, taken together with the C atom they are linked to, form a
4- to 7- membered carbocyclic ring.

Preferred compounds of formula (1) are those wherein Ra and Rb are
alkyl groups containing less than 6 C atoms. Preferably, Re and Rb are the

15  same; more preferably, Ra and Rb are methyl or ethyl or, together with the C
atom they are linked to, form a ring containing 5 to 6 carbon atoms.

The invention also relates to the enantiomerically pure monobasic salts
of the (8)-2,2-substituted-1,3-dioxolanes of formula (1) with pharmaceutically
acceptable acids. Particularly preferred pharmaceutically acceptable acids are

20  acetic, propionic, succinic, fumaric, maleic, L-malic, D- and L-tartaric, D -and
L -mandelic, L and D — camphorsulfonic acids.

Particularly preferred compounds of the invention are:



mal eat e;

S(-)-1, 2-cycl ohexyl i dene- 3- (4- phenyl - pi perazi n-1-yl)-propane-1, 2-di ol
L-tartrate, : 9 4

'S(-)-1, 2-cycl ohexyl i dene- 3- (4- phenyl - pi perazi n-1-yl ) - propane- 1,32- ,MﬁYo?miO
fumar at e; 2

S(-)-1, 2-cycl ohexyl i dene- 3- (4- phenyl - pi perazi n-1-yl)-propane-1, 2-di ol

D- 10- hor sul 86nat,2-cyBh _(f. i . f | a (1),
o o S SoDak2-cyhenaRyiauds Of phbRyl BYEPLHE™ Oh LRGIGR Sl
fornula (2): 1SSG)Ra?-QyCIdhdvtyMH%@lIl(%H%n?ﬁ-:pﬁg%rggir{ii? fl{‘r&)%ﬁ’z_dmr ei n

consi sting of C;{ Br, I and a 20 suita
Ris CI-C3-al k§f{-)-1,2iDL TeRy)-3-m@h _p-tolyl or. p-nmethoxyphenyl. The:
di oxol anes of formul a((2§ afe kg%{j\/\% @gﬁ%%ﬂﬂd@pgﬁacﬁ{g?l'XQﬁPWaBPEIpETCEGKby

usi ng known netdHGYd. 20 emaritbgar kY, sulfonic esters of formula (2)
(X= R 203- ) ax ewzgsprg/galfeed?{/lma%@c%rg%epn}%e}ngﬁﬁgﬁ@?%géyﬁﬂrﬁﬁaﬂ%‘é el '
anhydridbde or a ar? WBhex¥17 lr cangdlor, aryl -sul fonic acid of formula
(3): R-SO3H (3)8;(??) esitigrc ify 2’%1@%{%%%53?8@2{ ﬁ%@%{éﬁﬁiié’ﬂ&%&&%bﬁﬂ%t hanol
_of 3 rmM%_‘ﬁtéﬁOOg 3 formula (4): 5 O Ro 0 H(4) OHwherein Ra and Rb
have t he neani ngs defi ned above. The 1, 3-di oxol ane-4-net hanol s of fornula

4 | Kk 1 ; thes. i th f i i del .
((Jle?sc(rair geg |S(r)1 I {ﬁi\é)r}am?wégﬁylllgegigng gﬁg{?ﬂggfﬂggaz%éﬁéﬁggFéiad‘l\/gbi/j’s'XIOI

f er ment at ilvéantee] uti on of the racemates of fornmula (4) according to the

rocess disclosed in US 5.190. 867 {02.03.1993) or, preferably, by oxidative

p { ) p y, by

degradati on of Sp-ydhicyelohdxpliGedsBLEr g I_qﬁ)% f OJ(| wing substantjally

t he process descri bed by Borza et alﬁﬁh&ég ?%QI?' 97 BY Of’,&‘i}‘é’led_for

t he pt@parfutiapatepf (+)-1, 2-i sopropylidene-sn-glycerol 1 S {formula (4)

wherein Ra ands%g are nethyl) and of the tosylate thereof {formula (3)

wher ei n Ra and SRb)-#2ecyelohykyRdénk-B (4SpRetAlY; Js ef t eachi .0l the

preparation of the D-nannitol 1,2; 5;06-%i?sc;iqoé%’lkganzggelé&b'B’f(’ptaﬁgpﬂi'(LOf A

cor r espond?-A§-Grgphomuifodeky de acetal s can also be found in J. Og. Chem

56, 4056 (I 991%thnd in Synthesis 587 (1992), where the 20 preparation of

2, 3- O (3- pent yllindesrnp&unydy o€ tied defutdon Hf FEX Y1t 8S, Tl nitol.is
AL el SRR ebeins® 1 s

specifically described. 4-Hal onethyl -di oxol anes of “f or

d, Br or Pherylpiperazimenwiih ep(Rpaga@meagr-amgmg@oﬁq«gnﬁgfar@épondi ng

sulfonic esters of formula (2) {X = RS03- whereln s as fined above) by
reactl_%n with a suitable alkali or 25 alkaline-earth (Na, K or Ca) halide
in an inert solvent selected frq®@thesgroup

Rb
0

H
X

wherein X is selected from the group consisting of Cl, Br, I and a

)

20 suitable sulfonic ester (R-SO;-), wherein R is Ci-Cs-alkyl, trifluoromethyl,

phenyl, p-tolyl or p-methoxyphenyl.
The dioxolanes of formula (2) are known compounds and/or can be

prepared by using known methods.

More particularly, the sulfonic esters of formula (2) (X= R-SO;-) are
25 prepared with conventional methods using use of an anhydride or a chloride of
an alkyl- and/or aryl-sulfonic acid of formula (3):
R-SO;H (3)

to  esterify an (R)-2,2-substituted-1,3-dioxolane-4-methanol . of



consi sting of acetone, nethyl ethyl ketone, tetrahydrofuran, dioxane,

di met hyl sul foxi de, acetonitrile, a C 1-C4-al cohol and m xtures thereof.

Al ternatively, dioxolanes of fornula (2) (X =, Br) can be pgepgredy
-~ 1 MAY 200g 4 di oxol anation of the correspondi ng 3-hal o-1, 2- propanedi ol s,
as disclosed in EP 0.930.311 (21.07.1999. Particularly preferred is

3-chl oro-propanediol. Preferred acetal yzi ng agents are formnal dehyde,

acet al dehydenuhud(4enzal dehyde, acetone, diethyl ketone, benzophenone,

cycl ohexanone, the acetals or S enolethers thereof such as

2, 2- di met hoxypr opane, 2, 2-di met hoxyet hane and 2net hoxy- propene.

Al ternatively, dioxolanes of fornula (2§a(x = Cl, Br) can also be prepared
by acetal yzation of chiral epichlao rtns or epi bronmohydrins or of the
correspondi ng chiral 3-hal o-propafedi ghks with a cycl oal kanone according to
10 the processes, described , for thg%peraration of

() 2-chl oronet hyl -1, 4di oxaspi ro[ 4, /- ca%% in FR 1.522. 153 or nore
generdly by Blicke FF et al., J¢ . S/ 74, 1735 (1972) and i bidem 76,
1226 (1954). Said chiral epichlor drins or epibronmohydrins and the
correspondi ng 3- hal o- propanedi ol s e intheir turn easily avail able

i nternedi ates, obtainable 15 for exanple by kinetic resolution of the

respective racemeiein RaeaaTh Rdve hdHe: . Chem, 63, 6776,
1998 or alternatively according to T. 'Iagmﬁegstc%i@ﬁ%?d %P(%&Tet rahedron, 36,

3391 (1980)] oThby EB (el i e i N,g al., JP 02257895
(1990§ . C. )A] 114, y410t23c;4/if:};;‘Jit bll@gel ?ﬁﬁ%‘%"éﬁﬁﬁp.( %gr afgﬁﬂgla} <& k%t é‘fﬁ‘w %ﬂo‘é{n

1, 2- gl ycecympdunds) and thé frepaiskdnthetddf 1S AGHPRYS B'Oé)d;%i é{t?fagﬁfg;‘?}rﬁrn o

conditions for the conversion of a secondary anrne in

usi ndf orexsmohlaythepfoanl bylotaingd e rmlnthAyE oo fubibbs k2 GRETRy OF @
slight rrgflfar ex&ess' of phenyl pi perdazi ne i.n the presence % at2f% s& &’Te nol
of a counteerthds g4) Hreocdingt & Has rosessedie f: t r i 88d-Rg of
finely divided 25 inor gani@c basegrsucsh alsgtglggglllﬁoglrs gﬁl?gr%-(gg{bt%hﬁ(%g, K,

My, Ca) cen; urfitrablygrbyioxeddibratesradatich OF DVhaAieS, 29 68k i3k daR 0 nes

as triethylam ne, dinethyl or diethylaniline, aromati¢ am nes as pyridine,

pi.col i ne fahldveinlg substentaldy the e§Ldest B ' ine kbs i ch
may be subsequently recycld}éd .t%%;c ~ R/AY %cggﬁn O?Eﬁgééa%leﬁﬁ E?og{h‘z‘tgiwgn

cycle. THO7HXYPA0),onsedaori tha p%pabgtigﬁrépr(@'q’2'37(?}}%’??1%“9%'%&%‘\%9?

the presence of inert solvents such as tol uene an ene
oper afi nd formula (4) | wkenfint Ra and VRSt arwmbt}ﬁd}’ad?f@%oﬁ% ytoﬁﬁﬁ‘t'@ethE&%f
reaction tines, S After conpletion of the alKkylation reaction, any
i nsol ubl déommula (AtwhextinRaxamd Ribf argadetyl andhens phgipngani ¢ phases are
repeatedly washed with water to easily renove the inpufities and
si de- product s,Usafd] t teackioigse fior ithe dpsdparhtion 0bf the Thu@idhiidl hiBB gbglds a
resi due consisting of a substantially pure 1,3dioxolane of the’i’nvention of
formul a @d1ex9langsi end jaf tiee ooeresgoatinpe D plydéabddhyd® acetaly dadl hissabion,
or after salification with the desired pharnmaceutically acceptable acid.
Conpound€0pnd ip Jak¥ra: Kdezal §6, 405 6199 BrandipBy aiHGIYSERFYIOD) GiNsleahti ze .
fron&{)he usual solvents: the process of the invention therefore mnimzes
any fYskPTePAEHMNamindi3-6he3 peatylidaney-Drgiyenmbdeyds Nai 99%5 wetHOFrom
epi hal ohydrins 1 S traces as potential inpurities. The nonobasic salts of
t he conpdlmaiytokissperiiqally dessrifisdai ned by using conventional et hods
such as salification w th equinolecular amunts of the desired acid in a
sui tabl e sol vénnaiemetutisdiguelanes rofsfoamuila 42) ovharkid beis €4y Bri ool sahtin 20
Furtherrr?re, t he compounds of the invention of fornmula (1) and the

urn be prepared starting from the corresponding sulfonic esters of formula (2)

(X = RSO;- wherein R is as defined above) by reaction with a suitable alkali or
25  alkaline-earth (Na, K or Ca) halide in an inert solvent selected from the group

consisting of acetone, methyl ethyl ketone, tetrahydrofuran, dioxane,

dimethylsulfoxide, acetonitrile, a C,-Cy4-alcohol and mixtures thereof.

Alternatively, dioxolanes of formula (2) (X = Cl, Br) can be prepared by



nonobasi c salts thereof are substantially tasteless and do not have the
bitter after-taste typical of |evodropropizine. Conpounds (1) are efficient
pro-drugs of |evodropropizine, in that aqueous sol utions of 1,3-dioxotpanes
“of fornmula (1) and of the salts thereof are converted to | evodropropizine
by hot hydrolysis 2S catalyzed by a nolaf excess of a diluted mneral acid
such as %droc]gl oric acid, or of a water-m sci bl? ](c:ar boryl i(c) acig SECh as
aceti c, 1ox¢lanetioni of ithe agd T 1 or a (1) _and the
aqueous sol utions of the mnorgissﬁozilagggsm?w;??dgr%eagﬁlﬁea§t<éll§131@sad in

hysi ol ogiEFa0.930.311 3(241.0AY _ : s of .the invention and the
ga%/ts thgreof 9[r):jlzfve he(r se ar????gs%rggﬁ?gmﬁ#g‘g”a@ bsvih-}]’@hlﬁé‘mmpah@diobsul ts

Commarson i Th | ovent ourpapoinars PERRRRYRG' SEAGERAL Snadenauenyde

conparison with | evodropropizine i1ts

conver si oac¢tonkgvdisthpr ORE#pRe- ts were. carried out on male
Dunki n-Hartl ey GQui nea?pi gs (n43 6%%?%‘%5&?“& 5?’8@6}%&%% ther eacstdlj eoted to

aerosd oénaleth&94h%dqd/ c i_Qt us soluytjon [Lavezzo A, Pulm
Phar macol ., 5 |43-147, IS\Q(DQCg; QSOGgi ?ngeﬁﬁliggr%l?ﬁneB:i.’i‘ngﬁlé@mbme, and 2-

79S-800. h@¥Mxp-propetees after intravenous administration of 0.5 m of a
(-)-1, 2-cycl ohexyl i dene- 3- (4l phenyl 10 wpi perazin-1-yl)-propane-1, 2-di ol

fumarate sol ut Aberiddvel 98 toxd 1 k8) r i,th Q.5 nl of a
| evodr opr opi zi ne sol uti gn, pXH %ngy(gg fr?g%"ia @gdg\ﬂn th {dn BHugenvalsanke of

sal i ne sgbugpaced byaadetallyati &R ecorded during the 4 mnute
capsai ci n aerosol , therZb)a/lev%r%g%%géﬁgégfl%{’ﬁﬁr&%mielﬁ’l’alPIIS’inﬁ‘PI@fﬁf(nB?OB% of

t he respdhsedroespoadinsshisns J'E;gyb - red with a 15 43.6% i nhibition
cal cul ated for the conrfétsr ol . Ina?% t, ﬁeeﬁgfegg‘%’rtgé’dcxg%ﬁﬁa@@@I@§§0Wén$tq he

f ol |1 30 nghe9.drocessksOlddseribkhe etk e! imals,. S.17.~.0.54 for
| evodr opr opi zi ne-treat ec? ani Eﬁlfgi) 4{5§3 p’?ggfg%kfoporo h(ei'};ﬁf’]ﬁ]&lrgmteﬂéét]eﬂ- wth

t he conpalinsasyire[des]-dvesid RNFRO] BH o1 antitussive action is
further characterized by a long | astzl’ﬁ%qé‘f{%—J’(}t%:g?r}ﬁﬁi’ﬂ}'tsqyoﬁl\?gﬁg ebel.34.6

and 27. 3% én ©h§, ?4!,5&@1%01%2)"&&&?&8&9973%%6 gg%g)@gl admi ni stration of the

capsai cin sol gﬁtﬂ:‘gn@mwere in fact cal cul at el m nutes after the
i ntravenous advildichiraltépichlo25hyid§ns FQ??IS&%% r mul 1) and the, salts
t hereof can suitably be pgdrri ni s}z_er edgal 0 thr%ﬁ%#?%se%got&‘? ?W?‘%’@P,ﬁl%l e
Dunki n- HArkaleyp@rianedigls gse Sntthert ey te@sﬁgra%%ﬂ:@bﬂ i’geﬁ?ﬁé%@ @ﬁgﬁgﬁ@

or ) a

solutions of DF 1689A and of | evodropropizine

r emakkabfer eample dvy deinetie resoleion of NEYredsdst: cough, st rokes i nduced
by the two nmedi caments conpared wi tnhocontrlz)elggé %‘Zﬁ irgzéer%tjegt [4550EbRgStel

i th an E86RW 38%l,nhiQrgt @heref, 63t 6 ' ts, For use a
a oo Tt S e AT AR B ab i 48T ca

antitussjve agents, conpounds (1) wll 'be for aﬁﬁ

conposi t i8K§1caE @dradi, Npttahedoon 6] 339 (1198@j]i5iu32 &Qﬁﬁ%&%%@% g c?ﬂfor t he

adm ni styation thro%h the oral, parenteral”or aeros (%ef?arrpl e

inthe f N ¢tedls e@22 HERAT OL998)] e:t;,qnqln,abm@@% Byg4ps, controlled
il

rel ease forrmbﬁti ons. The nean daily dosage w epend on various factors,

such as the 180GRYlpépprening tndlkydstedrwith 81 2-4] 8e/AL k he
geneyal é(}ndi.ti ons of the patient {age; sex ,an%ﬁ}mgxﬁght??ﬁ%% ggifﬁﬁgu%sage
for “n adul ¥SI88bf¥tentiinghiragetion conditions for the conversion of a secondary

amine 1nto a tertiary amine, using for each mol of alkylating agent of formula
(2) at least one mol or a slight molar excess of phenylpiperazine in the presence
of at least one mol of a counterbase.

The counterbase is selected from the group consisting of finely divided

25  inorganic bases such as alkali or alkaline-earth (Na, K, Mg, Ca) carbonates or

bicarbonates or Ca or Mg oxides, or tertiary amines as triethylamine, dimethyl
or diethylaniline, aromatic amines as pyridine, picoline and collidine and, if

desired, the phenylpiperazine itself which may be subsequently recycled to a



60 kg will vary fromabout ten ng to 1 SO0 ng of the conpounds of fornmula
(1) daily, optionally distributed in nmultiple adm nistrations. The
conpounds of the invention nay al so be adm nistered to chil dreréiﬁsdvg,%or
-long tinmes, suitably 15 adjusting the dosages, thanks to their¥o A J
toxicity. Finally, the conpounds of the igvention are useful internediates
for the preparation of |evodropropizine and the salts thereof. The.

fol | owi ng %«Hﬂﬁphﬁ&nf?fad@&idnlé};gfg'r ate the invention. Exanple 1 20 To a
solution of 13.8 g of humd 1,2:5,6-Di - O (3-pentylidene)-D mannitol,

prepared accor di THetOk{ @iy PERSSH Rib i n nt hesis, 587a 1992) in

t et rahydr of ur an (TIﬁF) gglgllogld to %8 g%g,ﬂeasgﬁfggggéi%ﬁﬁ ?‘Bﬁt%gi’ yéritbelat e
(7.95 g) a BOh &S 5 § i i n,wat e 50 ) i.s added in 10
mn. The rrir!gteure |s%@%@rﬁ?@?ﬂ%&%ﬁé?;@%g%t#é%r KX{‘?P ,W@I(‘?bb Shenopsatig and

filtered. Thridre€iuR B i e is,washed with ethyl acetate
and the two conbi nél% %ﬁggsgqgér@?%p?d[@g%qﬁuﬁwF ert8ppesciiar mephe

aqueoussphase i sp e j: .epeat edl y extracted with ethyl
acetate. The conbi nggbo glg\frll{)@ Oﬁgégg@?éogcfﬁéﬂt,‘oénw ol ehilgs ere filtemed owi t h

a solution FifudRCoff of NaBH4 and 1.88 g of i

t et rabut yl acrf’rrrlorﬁiﬁhm bpgﬁiggﬁitﬁfel%ﬁaﬁf’c 8;“5%1 are relﬁ?@t‘?ﬁﬁi(t\_’f{ﬁém?% widaoraer tor 3
cthyl acet stery ey MEImBRAHT: B GHFaf3GEl’ abd e salvenk & disnlied ot
sol vent i stevapift v The resultiing 5 oily residue is
distilled under rledﬁge}ggfﬁrg{s%gﬁgr & ?gﬁgg]fealcﬂnsf.sﬁ%gotfa Substuitiglly pure 1,3-
pentyl i dendiotdlah¥csy ; . _Fa a solution of, 6.45 g, of
this al coholoi n et hyl f_}iaecler%vg’t}’ela%’zi ‘}’gf‘fnm&‘ﬁérc@)aa{}&&ﬁ IS Tecpetedssigher ‘av%ﬂregt

tri et hi0 ancrgsthefatiom EL1E§ Qg Y xt.ernal cooling, .a solution of
7.76 g of- pi-sb'fsol uenelsurgﬁﬁt}ié{%: IF%%%@F g’ﬁ%%i&es(lﬁeéyﬂ*‘ﬁmﬁ@‘rméubﬁ agegpiabies,

stirred foacidl2 h at r.t., then diluted with water (10 m) and the phases
are separated and repeatedly washed with water (3x 10 ml), dried over

sodi um sul f at e, (Jorh r ness_under reduced pressure
Co bt e 13 on o upeLed BIMlaRY ARE AN efe i XS RotinEbe ey do qplize 4

DVF) . To. froswltheiguadf Ol [ -hut.anal ..(70,m ). are added in the
f)rdez 15 and under starSﬁé‘@ﬁ‘??’?éng‘t@?ﬁpé’?otggf‘?‘ﬁgﬂ}gaiQ}F ars Gy ZSSr Bhat e

and 6 m ofiskhefydqutpeigtioss dddes 1 i X under stirri .then
reacted at the refl ux terrperatureoﬁeﬁ(&)gé?%d&&fg%lg% ‘Pﬁgﬂr EPHKP AT dinsof £
under 1r5edutredesna&p@tﬂfrftialtihg)urrﬁgsdue is taken up with water and repeatedly
extracted with ethyl acetate. The conbi ned organic phases are dried and

filtered, then The mohvbasici sulR0 f acuum _ The resul ting
B b0 RoRSlufis) o MR P EHY e, DRfaikE by

residue is crystallized from aqueous net

1, 2- ( 3- perusihgdmmjendiondt ' kAR ECHhd; -1 2-diol, al d
& phenyl bl por azine, 1-(2. 501 oy iyl o 85 SPbcHiba AR B Ao Fo R amdpib A5

Fol | owi ng thkeedpsiveddavid feacsiuitaslei sb1FSAMMY ' o
2,3-0(2propylidene)-D-glycerol tosylate, él(% )%ubé’@cllﬂ:%t crystallization of the

1, 2- ( 2- pr opyultoemedlt3- { 4- phenyl pi per azi n-1-yl ) - propane- 1, 2-di ol , al so nanmed
4- phenyl pi perazi ne, 1-(2,2dinethyl -1, 3-di oxol an-4-yl-nmethyl), is obtained.
31 M&é 2t 4 Furthermore, the compounds of the invention of formula (1) and the
monobasic salts thereof are substantially tasteless and do not have the bitter
after-taste typical of levodropropizine. Compounds (1) are efficient pro-drugs
of levodropropizine, in that aqueous solutions of 1,3-dioxolanes of formula (1)
~and of the salts thereof are converted to levodropropizine by hot hydrolysis
25 catalyzed by a molar excess of a diluted mineral acid such as hydrochloric acid,
or of a water-miscible carboxylic acid such as acetic, malonic or citric acids.

The compounds of formula (1) and the aqueous solutions of the

monobasic salts thereof are quite stable at physiological pH.



9 Example 3 A solution of 3.1 g of 2,3-0(3-cycl ohexylidene)-D-glycerol,
[a]D =+.15.6 (EtOH) in dichloromethane (10 m) is added, under inert gas :
atnosphere, with 2.8 m of triethylam ne and then, after cooli §%M%Ya@@ut 1 .
-SC, 5with a solution of 1.44 ml of nethanesul fonyl chloride i '
di chl oronet hane, drop by drop, preventing the reaction m xture inner
tenperature from exceedi ng 30C. The resulting suspension is stirred for 1 h
at room t enper aTheecomhonndi! 4 i (Fox=% e of;gani hase is
separ at ed, washed vvithrpaat er, 53?8}’“0“?‘??3 %WIW? g%:et E@gscggﬁ%?féﬁaeeg%fpéﬁat ed

under 10 : antasylie 4Qidty st vi8sh e -
2,3-0 (3-cycl ohexyl i dtane};/- IZS> gllygﬂér ol fft}rlrégé/%lua Scegf C[Oé]"f?@tlyeé?gs(ﬂ@j%ﬁé)thel H

NVR 8 4. 37i : : - 1=8. 7Hz.. JZ=6. o
3.8 (dd, 1h o1 sh e St in g i with o hinme el Saig
sol ution ofictiviey iLaY¥t ahé té @oh%féﬁ}gté i&%é@@%&%ﬁ%‘ad with S.45 ni of

“penyl pi perazine, the mxture is n ref I conpl etion of the

tion ' : ' Xt ' | ed t bout
500;  naded with 1o Kool e er o Reer A D8 GAgeRopied: Arans:

10 m nut i ' ' dl
washed w th watsr o0 T A ant Ve sYEERAT S0 sPNS BEER OB A IR
whi ch i ' ' ‘b 15,m). T | yt | j s ..th
Slonl'y cool ar n ATLS SHRIbR [/ APRERR A Ll P phacl 57 TS LA, Iz,
S(-)-1, 2- v AN - - = DJ [ -1, 2-di.ol .
L T B P o
3 (oo DT GRS IO (oSt e Bt ettt
2i ~~ 10 :Exlgl?lcg 4 Fo P(Z)I)\;\for?gant HéQBrlgge%@%{agi%?liggé i(]r?]FEilaé ‘Aé’soqp éﬂ%ﬁ%) by

reacti ng acdmpagidonethn0s sl 6€h . consi &t i 20, 0f ;
2S-1, 4-di oxasgi ro[ 4. 4] nonane- 2- %?Egﬁrwglgéﬁggﬁgﬁl #%n%’t%e(,msmg/kg) and

2S- 1, 4- di oxthpin eqvaldls1QRRNET Raléhe § oy
2S- 1. 4- di oxaspi rg{[14. 5] decane- 2- net hdzsil(r?gflétnt iOPItrl%)r'o(r:r%Itl%}zlirs]gglﬁF? gvneg?é?corded

2S- 1, 4- di akaspg rthe] 4. Shiteg@napdatdihonerRbhy! , : - i

S- 1, 3-di oxol ane- 4- chl or omet TN REIOERlY kherby  evidencing a significant

S- 1, 3- di oxohbitod- (47ud%ayes e Rspolsenes M tudlg¥nitd §BmBNRNYSRIRESAFifkE, the
foll ow ng conpounds were obtai ned:

S( - ) - 152- AABcbbpinttipiticteosloubatéd foPaytomtisler azi n- 1-yl ) - propane- 1, 2-di ol ;
S(-)-1, 2-cycl ohexyl i dene- 3- (4- phenyl - pi perazi n-1-yl ) propane-1, 2-di ol ;

S(-) -1, 2- (2- pr dpyfaitjehexeCordédnhigtl strblpgrweid k- sllswingpane- 1, 2- di ol .
Exanple 5 15 0.232 g of fumaric acid are added under stirring to a solution
of S(-)-1, 2cycl%héxyl ildefoe-tBe cénplodayimpisper azi n- 1-yl ) propane- 1, 2- di ol
(0.632 g) in 20 absolute ethanol (8 m). The m xture is stirred until

conpl ete di ssolul7en0.Séhker lsvbdmptropizivsafeatal aigdls, under vacuum and t he
solid residue is crystallized fromacetone, to obtain a crystalline solid
of S(-)-1,2-cyd,dhex i i4idortizs adimphlsnytatpd peithzihe- dontbbifi@ REMerelindediioh
fumarate (DF1689A, 0.52 g), mp. 162-164C, [a]D = -1S.7 (c=1% CH30H). 'H
NMVR 828. 5 RHd6894. J,=8.7 J2=7.3); b 7.2 (m 3H); ~6.75 (s, 2H: $ 4. 8
(m 1 H; 84.35(dd, 1. H J i=8.9H JZ=6.7Hz); 8 3 .8 6 (dd, 1 H J,=8

. 9Hz JZ=5. 8Hz) ;Th® 3nBtugsive artiooHy; fusther Shrd@efimed16f)a RonEXaie efleBy
salificati,on,.of,

S(-)-1, 2- é?ﬁﬁh&ﬂ@ﬁyl"ﬁ’d’@ﬁeoﬁ-:’(%ﬁ phedty27.pMperrazthe- fyds)geo painealis2 isdwedwb h
L-tartaric, malefic, D(+)-10-canphorsulfonic, L-rnandelic acids, the

f ol | owi ng agmﬁgimwg,r@u@@p@ﬁ thedapsaicin solution were in fact calculated 15 and

30 minutes after the intravenous administration.

25 The compounds of formula (1) and the salts thereof can suitably be
administered also through aerosol; in fact, male Dunkin-Hartley Guinea pigs
subjected to aerosol with 1% (w/v) aqueous solutions of DF 1689A and of

levodropropizine for 10 minutes, showed a remarkable reduction of the number
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(-)-1, 2-cyclohexyl i dene- 3- (4- phenyl - pi perazi n-1-yl) propane-1, 2-di ol ,
L-tartrate, mp. 130 - 132C, [a]D = -9,7 (c=1 % MOH); - "
"S(-)-1, 2-cycl ohexyl i dene- 3- (4- phenyl - pi perazi n- 1-yl ) pr opane- 1,923d?%)f ,2004
mal eate, mp. 160-162C, [a]D = -23.6 (c=%% CH30H); 5

S(-)-l -cycl ohexyl i dene- 3- (4- phenyl - pi perazi n- 1-yl )propane 1, 2-diol,

D( +) - 10- caoplooughl strokes indused bYOtHd 3Gd %Eﬁmarﬁén ﬂ-g)p/ gﬁ) controls
S(-)-1, 2-cycl ohexyl i dene- 3- (4- phenyl - pi perazi n-1-yl) propane- 1, Iil

L- randel at @saliakD sohford ferotdt) GViRHAn BHaTp! 85 SIf
g of -8(-)-1,2-cycl ohexyli dene) 3- (4-phenyl pi per%’zlﬁ-hﬁl;/ t)é?g{)cgne q kﬁ)th
in 70 m omedigmaenstsaceti c acid (10% w v) is refluxed for 2h, then vapor |s
bubbl ed therein to distil cycl ohexanone, which is separated. The aqueous

phase i s neutraFbzaget @ d n Ssohuti hen .
cooled to S-10C, to gbt Z@?tﬁ“g%ivg g ér%t@ C‘?)[nzﬁo s(')nw%ﬁp be ngUUf t&d" in

1 - : 2, 8(V CH2C12
g(grer{)ﬁg g %%é%d;h?ﬂ&gps,@bﬁip%mm Sargicc?tjfla% ents OF Vg%éé%agl itrgh JA¥EE; éle ane

d t o
S((ar |) vit |2 v(eézx pgi(:‘)egi;? Iblg)g rflg)@ a?&?gﬁtgaatbcﬂn g}rggggﬁbﬁ ora lgarex}tgﬁaaln%r iergsa]i rqutes,

S(-)- 1, 2- cfel | |
S(-) 1. 2- Cycl oham 1 Qoo grid Sty E*S%%E’%‘Q'z‘?ﬁfs o aﬂ’%%j; A e

1, 2- ( 2- pr apjddséefoemudatidndhenyl pi perazi n-1-yl) - propane- 1, 2-diol, are added
in portions to a 36% hydrochloric acid solution (36 nl) |n 45 n1 of water

under stirring; Théiemsais p@d1s} (Hbs'ageh@ﬂqegeﬂé}lf' %@r@%&aﬁ[&t Y seugﬁeagltg%i on

which is kept at this tenperature for a furt m nu | ed

to 20105C fré end
(3 20105 ithemmagend Sepbrine °Ef§héq*f’?%?“§%lé§é“ﬁ¢%@ st bl gpom hare

refluxed tmatibinst(agef b&mﬁ%e{%}ﬁytﬁmldaﬂxtgggﬁyy ﬂ*%n}“a%f‘t sd@g%vwekﬂgng’tzolz

300 mM of distillate, then cooled to pro i zation-o

() 3-(a-litkghvill penatiom dbyh tobl ORABEETY nily OF ALNLQRDEENGERE Rormfla (1)

solution of the hydrochloride in 12 er 1s orize

charcoal (dily, gjptbgnafhl@adis&@bﬁtfédﬁﬁ%hﬂhgl%f’adﬂlﬁ%ﬁﬁtiofx JTRE %Qgg:ﬂﬂmds of th

subsequent|ly neutralized by addition an ammoni um y r oxi agueous

sol uti on ([iBventwm)mapfdles bler adrhinisteeed ltBQcHﬂtlr%ﬁCeVEﬁYf%fr abh g ZHken 1'11%ab1y
started by addition of (-) 3-(4-phenyl-piperazin-1-yl)- propaned |of

cryst &bs. afiestsng pendosupesstianlkis tbahspdotansaerly cool , then kept for 2
hours at +2 +4C, and filtered to yield 70-72 g of (-)

3- (4- phenyl - pi f@nallyntte ydopbuddprodphsdadivehtiontire usekul 1rﬁ€n§écﬂ’ﬂtés3fcﬁ;'—tﬁé'v5
1. Compounds of forrmula (1) S Ra Rb Ho 10 wherein: each of Ra and Rb,
whi ch can prepatagigiailesoddoropizint anidsthieysdl 3a8Breof,
The following examples further illustrate the invention.
Example 1
20 To a solution of 13.8 g of humid 1,2:5,6-Di-O-(3-pentylidene)-D-
mannitol, prepared according to the process described in Synthesis, 587, 1992)
in tetrahydrofuran (THF) cooled to 20-25°C, a suspension of potassium
periodate (7.95 g) and potassium bicarbonate (0.32 g) in water (50 ml) is
added in 10 min. The mixture is stirred vigorously for three hours, cooled to
25 5°C and filtered. The precipitated potassium iodate is washed with ethyl acetate
and the two combined phases are left to warm to room temperature. The

aqueous phase is treated with NaCl and repeatedly extracted with ethyl acetate.

The combined organic phases are added, under strong stirring, with a solution



Cl- C6-al kyl, phenyl; or Ra and Rb, taken together with the C atomthey are
linked to, forma 4- to 7- nenbered carbocyclic ring. 15~ 2. Conpounds as
claimed in claim1 wherein Ra and Rb are the sane. 3. Conpoundss,qsw g@r‘md
‘inclaim1l or 2 wherein Ra and ~Rb are nethyl or ethyl. 4. Conpoun

claimed in claim1, selected from 8

S(-)-1, 2-cycl opentyl i dene- 3- (4- phenyl - pi perazi n-1-yl)-propane-1, 2-diol; 20

S(-) -1, 2- cpéloBex\dfi NeB&L3ak d-1p ' hn-1-vl:) - propang- 1, 2-di ol ;
SRR TR G L e My
ent Vhe daners hper azi.n- ropane- 1, 2-di ol :
S(-)-1, 2-cycl ohexyl i dene- 3?(4- ghgr%rqrgig’ggrgglrgl’ﬁ}%l }B&eégﬁ??e-sil?az@%ﬁdolthe

mal eat e; 28queous phase is extracted wit .

S(-) -1, 2- cycl ohexyl i deme. 3- (4-ahert cthyl acetate (2 x 30 1), filisred, drigdgver
L-tartrat esodium sulfate, and the solvent i .
S(-)-1, 2-cycl ohexyl i dene- 3-( 4-Op?1’grrl1yis- B eorrgtzeldngq-quer%‘élﬁé-Ih?Iﬁq%ﬁng

fumar atle; oil® resii¥ R~distil .
S(-)-1, 2-cycl ohexyl | dene- 3-6(d 4"fier Teduced pressuretq pbtaip 7,42 c8 F2.3rQ1(3-

D- 10- canphpemstylidena)-B-obicefoPTAGESS reparation of the conpounds of
formula (1) by reac}ti né@phenﬂr[p'rgzré?%]gﬂv?{{ﬁ' a (R 1, 2-glyceryl-dioxol ane

f f | 2):TbaQ i : el ' | ect - th
2or oup conss st g or ool 45 ot il A inihiy Aot S milSBuaddee,
wh i N R ins s@cdes€ibnal kF: OHEL |, ..p-tolyl .

p- re;lre'?lh(r)]xyplﬁzzyl . 6. A %?ﬁg}:edsﬂshgéﬂh ;[al rreeg)ﬂ:l%n’gpg{i‘%% é?lpﬂﬂgr%lq]%{’% $xda@al on

s, carr| ec-amling,ra sbinthresenors of of phete AR AL OLYES LLOKY GRS 85

sol yents_.m15 7. Phar.rrag:_eutical conposi tions con _
cl ai mdl | s atickurt-i¢ stirred b Wat R SUREARKRGAN LT Foicl (1 8MG1)'580 He £ "0

conpounds- as claimed in clains 1-4 for the preparation

phases are separated and repeatedly washed with water (3x 10 ml), dried over
sodium sulfate, filtered and evaporated to dryness under reduced pressure to
obtain 11.98 g of 2,3-O-(3-pentylidene)-D-glycerol tosylate, [a]p =- 4 (DMF).
To a solution of the tosylate in n-butanol (70 ml) are added in the order
15 and under strong stirring 4.5 g of finely divided sodium carbonate and 6 ml of
phenylpiperazine. The mixture is refluxed under stirring, then reacted at the
reflux temperature for 20 h. Butanol is then evaporated off under reduced
pressure, the residue is taken up with water and repeatedly extracted with ethyl
acetate. The combined organic phases are dried and filtered, then the solvent is
20 evaporated off under vacuum. The resulting residue is crystallized from
aqueous methanol to obtain 8.95 g of S(-) 1,2-(3-pentylidene)-3-(4-phenyl-
piperazin-1-yl)-propane-1,2-diol, also named 4-phenylpiperazine, 1-(2,2-
diethyl-1 ,3-dioxolan-4-yl-methyl).
Example 2
25 Following the procedure described in Example 1, using 2,3-0-(2-
propylidene)-D-glycerol  tosylate, S(-)  1,2-(2-propylidene)-3-(4-phenyl-
piperazin-l-yl)-propane-l,Z-diol, also named 4-phenylpiperazine, 1-(2,2-
dimethyl-1 ,3-dioxolan-4-yl-methyl), is obtained.



medi canents with antitussive activity.
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a]J ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] caU] ca] ca]ca]ca]ca

9886 (0( () *** +H+a++80lutions- -off . 3.5/ 1¢//éf  2,3-O-(3-cyclohexylid ne)-D-glycerol

1t 11~ytoi d_ZU] 9]1] gg](ﬁ(;}:&g ci\a] i:cg]aé:l]i] C&Li:é};?] ca]ca]calc cae] caj czﬁ %aejrca] caj

Dcajc un ¢ ! i :

g?]zgg]egﬁ%ét2203$459&_9g:ﬁ- :8/ ; ﬁpz 9: C:“?‘m 410 ml) is added, under inert gas

<<: =E==©0 AA'RYIRPALKGWENX .8 14 ie Jrss) Sal cal ¢

ay] ca] cal] ca] ca] c*a] ca] ca] ca] ca?ga?ﬂ(ﬁjﬂcﬂ] cgﬁgﬂﬂéﬁégﬁﬁ?%@&%&&] £5 %]’ ]

<A’?AHA§BDDD[§L_ ERFRRSIGGeacE) | 1.04 <KLaOBRethanesulfony] . chloride in 2. ml

O xsmhcMYi %_]%t%];}c)lﬂ (ig] caj ccﬁ]bca] c”a] ca] ca] ca] c™a] ca] Za] ca]] ca calﬁ] ca] ¢ca] 85] caj

c”a] ca] ca]¥4& Ga cdiem] ghral &t - - -

; Poaoa EE]R;R?\}MS! Srrg]sgngTT%ﬁmu%%ﬁ%l 1S Joaction. pixtpre IReL 1 ca
cal ca] ca RE& mm dajgca) @] Th ~ak al] ca

} Ca} Ca]! UULV\H/]VVVS:O m Xxxaﬁ]mz];; algca) @] Tht cadwlGakGkpah§8hGs aticflc ] cRlg 2l

SESSFTTTHROLUWRIupRAattey theq cliadd atidklcalaadc aﬂ}feabpggrﬁekc}%gg qglg%&?@a] ca]

ca] ca] ca] ca] ].ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal]Ta+priK-s -8

109 () - s W0dked) aithigneler, sdeklBiitdd Wit &obiye L@LLRYEL) fdFordted under

109% 0-&0%JU&' ()-1% 109%°P& ()-! -10%a& ()-Z 10%& ()-F10%& ()™

59109 ()-VPaBum foogige1@umsidue of 4.3 g of 2,3-O-(3-cyclohexylidene)-D-glycerol

F(109& () - S&MLOY&' () - 3S&L0%&' ()~ &$109& () -"10%&' ()™~ % dE-"s

1098 YS8109BEY 3182 {0dr=(-) 3,30 (THR1Y) - / mLOY& ()- - mLO%& ()-FS/ 109%& () -

WKYZgi ~_ @ 1098 109%& ()-9@0%& ()-!9sT10%&' ()-3 108 108 108 ;

109B& () - Ya100@ (YMR '8 437 _(@n, 1Y b B4 (0).- ZEOYES (3.1 1OYE 1 - 71098ig6) -

, #109& ()ji__,_gﬁ% '()-~ ehmu"<~_@ 10! ZpF~#$10% N

6 3.8 (dd, 1H, J;=8.7Hz, J,=5.4Hz); & 3.1 (s, 3H); 5 1.7,1.3 (m, 10H).
15v A solution of the mesylate in toluene (16 ml) is added with 5.45 ml of
penylpiperazine, the mixture is then refluxed until completion of the reaction
(approximately 8 hours). The reaction mixture is cooled to about 50°C, added
with 10 ml of water and kept under strong stirring for at least 10 minutes. The
phases are separated, then the organic phase is repeatedly washed with water.
20  The solvent is evaporated off to obtain a thick oil which is dissolved while hot
in isopropanol (15 ml). The solution is then slowly cooled, to separate a.
crystalline  solid  of S(-)-1,2-cyclohexylidene-3-(4-phenyl-piperazin-1-
yl)propane-1,2-diol.
63-64°C, [a]p= - 7,8° (1% MeOH).
25 'H NMR 5 7.26 (t, 2H, J=7.4Hz); 8 6.95 (d, 2H, J=8.9Hz); & 6.85 (t, IH,
J=7.28Hz); § 4.3 (m, 1H, J=6.1Hz); § 4.1 (dd, 1H, J,=8.0Hz, J,=6.1Hz); & 3.65

(dd, 1H, J1=8.0. J2=7.1Hz); 8 3.2 (t, 4H, J=5.05Hz); & 2.9, 2.55 (m, 6H); 5 1.7,
1.3 (m, 10H)
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Following the procedure described in Examples 1 and 3, by reacting a
1,3-dioxolane selected from the group consisting of;
28-1 ,4-dioxaspiro[4.4]nonane-2-methanol, p-toluenesulfonate;
5 28—1,4-dioxaspiro[4.4]nonane-2-chloromethyl;
2S8-1 .4-dioxaspiro[4.5]decane-2-methanol trifluoromethanesulfonate;
2S-1,4-dioxaspiro-[4.5]decane-2-chloromethyl;
28-1 ,3—dioxolane-4-chloromethyl-2,2-dimethy1;
2S-1,3-dioxolane-4-iodo-methy1-2,2-dimethy1;
10 - with phénylpiperazipq, the following compounds were obtained:
S(-)-1,2-cyclopenty1'idene)-3-(4-phenyl-piperazin-1-y1)-propane-1,2-diol;
S(-)-1,2-cyclohexylidene-3 -(4-phenyl-piperazin-1 -yl)propane-1,2-diol;
S(-)-1,2-(2-propylidene)-3 -(4-phenyl-piperazin-1-yl) -propane-1,2-diol.
Example 5 |
1.5 0.232 g of fuxﬁaric acid are added under stirring to a solution of S(-)-1,2-
cyclohexylidene-3-(4-phenyl-piperazin-l-yl)propane-l,2-diol (0.632 g) in
absolute ethanol (8 ml). The mixture is stirred until complete dissolution, then
.solvent is evaporated off under vacuum and the solid residue is crystallized
from acetone, to obtain a crystalline solid of S(-)-1,2-cyclohexylidene-
20 3-(4-pheny1-piperazin-1-yl)propane-l,Z-diol fumarate (DF1689A, 0.52 g),
m.p. 162-164°C, [a]p = -15.7 (c=1%; CH;0H).
'"H NMR § 7.5 (dd, 2H, J;=8.7 J,=7.3); § 7.2 (m, 3H); & 6.75 (s, 2H);
8 4.8 (m, 1H); & 4.35 (dd, 1H, J1=8.9Hz J,=6.7Hz); & 3.86 (dd, 1H, J,=8.9Hz
J2=5.8Hz); 8 3.6-3.4 (m, 10H); & 1.8-1.48 (m, 10H)
25 Example 6
By salification of S(-)-1,2—cyclohexylidene-3-(4-pheny1-piperazin-1-
yDpropane-1,2-diol  with L-tartaric, maleic, D(+)-10-camphorsulfonic,

L-mandelic acids, the following compounds were obtained:
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$10% 4
L-mandelate [a]p =+26.8 (c=1%; CH;0H).
Example 7
10 . A suspensmn of 35 g of S() 1,2-cyclohexylidene-3-(4-phenyl-

p1peraz1n-1 -yl)-propane-1 2 diol in 70 ml of aqueous acetic acid (10% w/v) is
refluxed for 2h, then vapor is bubbled therein to distil cyclohexanone, which is
separated. The aqueous phase is neutralized to pH 7 by addition of a 10%
NaOH solution, then cooled to 5-10°C, to obtain 2.05 g of (-) 3-(4-phenyl-
15 piperazin-1-yl)-propanediol, m.p. 102-103°C, [a]p= -23,5° (2,8% CH,Cl,).
Example 8
Alternativel{y, 0.35 molar equivalents of one of the 1,3-dioxolane
derivatives described in Examples 1-4, namely S(-)-1,2-(2-propylidene)-3-(4-
phenyl-piperazin-1 -yl)-propane-1,2-diol; S(-)-1,2-cyclopentylidene)-3-(4-
20 phenyl-piperazin-1-yl)-propane-1, 2-diol; S(-)-1,2-cyclohexylidene-3-(4-
phenyl- plperazm 1-yDpropane-1,2-diol; S(-)- 1,2- -(2-propylidene)-3-(4-phenyl-
piperazin-1-yl)-propane-1,2- diol, are added in portions to a 36% hydrochloric
acid solution (36 ml) in 45 ml of water under stirring; the suspension is heated
to 80°C to obtain a clear solution which is kept at this temperature for a further
25 30 minutes, then cooled to 20-25°C. The aqueous phase is repeatedly extracted
with dichloromethane (3 x 15 ml), then n-butanol (0.5 L) is added. The
diphasic mixture is refluxed to distil the water-n-butanol azeotropic mixture,

recovering about 300 ml of distillate, then cooled to promote crystallization of
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addition of (-) 3- -(4-phenyl-piperazin-1-yl)-propanediol crystals. The

suspension is left to spontaneously cool, then kept for 2 hours at +2 +4°C, and

filtered to yield 70-72 g of ) 3-(4-pheny1-piperazin-l-yl)-1,2-propanediol.
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5 o Ra
N4
O ™\ _X*O ®
N N H
_/ |
1)
10 wherein:
each of Ra and Rb, which can be the same or different, is hydrogen,
C,-Cs-alkyl, phenyl; or
Ra and Rb, taken together with the C atom they are linked to, form a
4- to 7- membered carbocyclic ring.
15 2. Compounds as claimed in claim 1 wherein Ra and Rb are the same.
3. Compounds as claimed in claim 1 or 2 wherein Ra and Rb are methyl or
ethyl.
4, Compounds as claimed in claim 1, selected froni :
8(-)-1,2-cyclopentylidene-3-(4-phenyl-piperazin-1-yl)-propane-1,2-diol;
20 S(-)-1,2-cyclohexylidene-3-(4-phenyl-piperazin-1-yl)-propane-1,2-dio;
S(-)-1,2-(2-propylidene)-3-(4-phenyl-piperazin-1-yl)-propane-1,2-diol;
S(-)-1,2-(3-pentylidene)-3-(4-phenyl-piperazin-1 -yl)-propane-1,2-diol;
S(-)-1,2-cyclohexylidene-3-(4-phenyl-piperazin-1 -yi)-propane- 1,2-diol
maleate;
25 S(-)-1 »2-cyclohexylidene-3-(4-phenyl-piperazin-1-yl)-propane-1,2-diol
L-tartrate;

S(-)-1,2-cyclohexylidene-3-(4-phenyl-piperazin-1-yl)-propane-1,2-diol

fumarate;
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RomanAri alsCour iAerpiyesd {BpotheEpkEpaPefi diPo5H TRAT ompounds of formula (1) by
" #$UR' ()*+,-./0123456789: ;

<=>7? @B@Efﬁﬂn%mgﬁﬁ?%%z[th]f@ﬁ%—%§w-@igy&%ﬁe of formula (2):

5
o Ra
O%Rb
@
H
X
10 wherein X is selected ‘from the "group consisting of Cl, Br, I and a
suitable sulfonic ester (R:SO;-), wherein R is C;-C;-alkyl, trifluoromethyl,
phenyl, p-tolyl or p-methoxyphenyl.
6. A process as claimed in claim 5, wherein the reaction is carried out in
the presence of a base and using toluene or xylene as solvents.
15 7. Pharmaceutical compositions containing the compounds as claimed in

claims 1-4 in mixture with suitable carriers.

8. The use of the compounds as claimed in claims 1-4 for the preparation of

medicaments with antitussive activity.



