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acid addition salts TF‘ng ‘FC V‘ﬁ?%‘?‘agggggm S b mter}%rdgg ?%gh‘(ﬁ fghl\ﬁ émo%gan be

prepared by enpl oyi ng vario foceSses and meth I'n the
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30 1) A suitabl e acyclic |soprébemdmh&updem &m@ﬁ@@EéHTMW 15
nonosubsti tut ed pi per- azine éﬁcordlﬁg to the fol | oW ene, wherein the

group [err] [Price 33p 1

wherein the presence of three double carbon-carbon bonds makes possible the existence
of geometric isomers with the following possibilities:
a) the sole configuration trans C,~—C,, trans C,—C;;
b) the sole configuration cis Co—C;, trans C,—C;;
20 ¢) a mixture of the two mentioned geometric isomers of triene; 20
d) the sole configuration cis Co—C,, cis C,—C;; :
e) the sole configuration trans C,—C,, cis C.—C;;
f) a mixture of the two just-mentioned geometric isomers of triene;
g) a mixture of the four specified geometric isomers of triene.

25 The compounds of the present invention (sole isomer or mixture of various iso- 25
mers, as explained before) are available in the form of free bases or in the form of
pharmacologically acceptable non-toxic acid addition salts thereof.

The compounds of the present invention can be prepared by employing various
processes and methods already known in the art, some of which can be summarized

30 as follows: 30

1) A suitable acyclic isoprenoid halide is reacted with a monosubstituted piper-
azine according to the following scheme, wherein the group

CH,
N
C= CH—(CHQ;—C(CH;,) CH—(CHZ)I——C(CH) CH—CHZ
/ :
| Price 33p]
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2 is conventionally indicated as 2) A suitable acyclic isoprenoid halide is
reacted with piperazi ne-carboxal dehyde and, after al kaline hydrolysis, the
resulting I-acyclic |sopren0|dp|pera2|ne is reacted wwth 5 a surtable
R-hal i de wherein R has the neaning stated above, according to the follow

5 ing schene: [err] 3) A suitable acyclic isoprenoid halide is reacted with
p-tosyl pi perazine and the resulting sul phonam de is reacted with Na in

| iqui2l ammonia to give a secondab$878@4 ne 10 whi ch, by treatenent with
a R-halide (K 1&%e&??d@%ﬁﬁﬁg stated above) gives the de5|red 10 product,

accordi ng o’ f I'owm ng schene: [err] The products of the present

i nvention show, as nentioned abov enmar e interesting

phar macol ogi cal activity as it ap%ea'r‘ls : foll owi ng description, 15
wherein A A

15 i.p. = intraperi t{)}t‘é“aﬂ@',Rd. =7 n{}d\du_d&nal ly i.v. = intravenously
p.o. =per os 20 L.D.,, = Lethal dose 50

20 E.Der r]mg %f&eﬁtgbtvtgcéﬁgs&gﬁfgﬂhaiaae u]teas;dtmmi ‘p;ﬂ:;ayxné}&r%ﬁdldghy;hi: ce of the
tested pro cﬂt nef sig, ghe praulting  yacsickindsopreepi 1aziges's wested wish hi nder cl i ni cal
expesl ment g '? %b TR FOFFB8 sl Terperryd Peiturerdne deiTad in X he table.
Behavi our | vestlgatlon proved no particul ar synptonatol ogy at 25 | ow
dosages, whereas at very high dogages, or at the dosages which caused the
death of 25 animals, fheateste —ﬁfdﬁﬂgt;eﬁaUSQM»sllght convul sions. Wth
regard to the effects on the |so at ed orga S (segnents of Guinea pig ileum

no one of the tested pre tu’;:)o A& Teidtr kabl e ant agoni st action to
acetyl choline or histam ne. fact, an i nhi biting acti on was evi denced

only with cory tragll ons,. at " | east . 100 _t| S rht than t he ones
prover o byl AR RS o iy e s SO subst ances
(atrygpi ne &u Fehdlifid (] has tid hﬁ aam/d)%t site@rr]/q.). On

t he contrapryducrtheorqbng)dmh:tfslloemgd@nmed a spasrml ytic action of the
papaverinic type, inhibiting the spasm i nduced by BaCl [err]. In this case

the concentrations \M;{\q + he sane range as

evi denced for the speci 1 " @n St (ptacpfﬂtvérc}ac ine 1-10
Terr]/m.). VWhen adm gj stzer,eekl nBcat sAar-eet Rzed wi t h chl oral ose (80
ng./Kg. i.v.b.w), even at o¥ages ™40 ny./Kg. i.d.b.w.), none of the

tested products caused renarkable variations on the bIood pressure or on
br eat hi ng. T%% teddp oduct s, showed a remar k- bIe act|V|ty in inhibiting

the gast 11 SR PRI IR St et s Seiihe appr oxi e

E. D.aber r] ,wheini . route are reporte int Tabl e. “Mor eover, thg products
di spl ayed significant anti-ulcer properties in the various experi nent aI

condi - 3 i.p. = intraperitoneally 1, 387, 324

3 tions in rat at dosages hetmtraduoﬁﬁmand 200 ny./Kg. i.p. (reserpine ulcer,
i mmobi |'i zation ul cer, pherpd Jepﬁrazone ul cer and Shay ul cerogenic test). The
proddct s di spl ayed al so bl gbahat desnd0 anti -i nfl ammat ory actions znd t he
active doses proved to b@qsromfﬁf)"etdfisefﬁo ./Kg. p.o. Wth regard to the

anti - chol i nergk g toxmgr on &kalel ifibd Of theStesked pwdmatssomaeoecveqm“et ely inactive
up to dosesd efch 20t nrhidd&clinical pxpetimentatien. The approximate L.D.,, values are
reported in the table. Behaviour investigation proved no particular symptomatology at
25 low dosages, whereas at very high dosages, or at the dosages which caused the death of 25
animals, the tested products caused slight convulsions.
With regard to the effects on the isolated organs (segments of Guinea pig ileum)
no one of the tested products possesses a remarkable antagonist action to acetylcholine
or histamine. In fact, an inhibiting action was evidenced only with concentrations at
30 least 100 times higher than the ones proper to obtain an approximate E.D.,, with the 30
control substances (atropine sulphate 0,006 -/ml.; diphenhydramine 0,007 y/ml.).
On the contrary, the products evidenced a spasmolytic action of the papaverinic
' type, inhibiting the spasm induced by BaCl;. In this case the concentrations which
resulted active, are in the same range as evidenced for the specific antagonist (papaver-
35 ine 1—10 y/ml.). 35
When administered in cats narcotized with chloralose (80 mg./Kg. i.v.b.w.), even
at high dosages (100 mg./Kg. i.d.b.w.), none of the tested products caused remarkable
variations on the blood pressure or on breathing. The tested products showed a remark-
able activity in inhibiting the gastric secretion on the 4 hrs. Shay test in the rat.
40 The approximate E.D.,, by i.d. route arc reported in the Table. Moreover, the
products displayed significant anti-ulcer properties in the various experimental condi-



oxotrenorine test in the nouse, as well as in the chronodacryorrhea test in
the rat. In the sane tests, under the sane experinental conditions,

atropine_sul phate resulted to be highly active_already at doses of 0.5-1
ng./Kg. i.p. b.w. Moreover, other conventional pharmacol ogical tests were
utilized during the inves- 10 - tigations, but they are not reported

because no conclusive results have been achieved. 10 Fromthe table, the
products showi ng the highest toxicity are 2, 2" -bipyridine and

at ropi ne-sul phate, whereas the products :}r"(g?ﬁ?dl ng to the present jinventioch
(i ndicated as: [ errdondia rat at dosag&ib@veea s &id\200 ﬂgV/KQXiJ q'retseypnhyncaf dmobibizitien On
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ef fects of anti Ch0|dx616di:@hﬁ‘e tEsy'[h&h Bk, a I‘al; a&n romm&y&ﬂﬁdmnoﬂlefahe
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salts. Accordingly t%em&ﬁ (ﬂfe&aﬂld‘l&leﬂ)ﬁﬂﬁ(ﬁd‘ﬁlwwmg\/ﬁﬂhlgl&ﬁ tm‘o@yaxﬂezy-axptrMmamEut iC

conposi tion 25 atropipfyptpbast, righergas thehproducts jasgerding ¢y e ipresent igyeationf (indfsered
conpounds of the irfention together with 25 a pharnmaceutically acceptable
carrier. 4 A_— R
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5 1,387, 3245 The fol |l ow ng

non-limtativg EXanpo@S vehl 1% tebx®ief vl BRI RLRIDE 1R BRFAD HRGRES R8veOfroduftis is
present invention. kXpMPEbphhte, Whedeas]2,2-Bpyfidibd addr i met hyl - 2, 6, 1

O- dodecatri enyl pi perazine (four isonmers mxture) A sol ut| on of 45 moles
of 1-brono-3,7,11-trinethyl-2,6, 10- dod er‘eg (obtained fromsynthetic
farnesol, commercially avail abl e and cont our isonmers) in 10 m. of
benzene was added dropwi se at [err] to a sti rred solution of 45 mmles o

pi per onyl pi per azi neshow a @y dibse acfvipRBELENEe contai ning 5 g. of tri et hyl am ne.
The mixture 10 lsknown,eld’wvetr, tiat poepins- mamte:t %h(—f»he tdqee tnatl@dj

triethyl ammon?fUm  bEY: (f%%e 5 of antichplin e:ft‘;gt\f rggf? (ﬁﬁ iy %’ RS 1 S0
With vater and t hendmiisobucksc buch, 50 Wl dsQrhed il iy olbg ghyal of
benzene under reducss v miﬁuﬂﬁu@ame a cr ude 0| ly resi due whi ch was 15

di ssol ved in gcetone ordipgly theptfore t Wtﬂhmapwldfqht thergreptips copibosBipn o HC
solution. 15%The pf’ Vu@;ﬁﬁﬁfﬁ :EC@E’L?_ i e Gy ¢t dhedprentpn together Witk 25
acetone and with abs Pute ano e correspondl ng base was purified on a
silica gel colum and the purity of all fractions was checked by thin |ayer
chromat ography and gas |iquid chromatography. Thin |ayer chromatography on
silica gel gave three spots in the solvent systemethyl- 20 '
acet ate-petrol ether 1:1.

20 Gas |iquid chromat ography showed three peaks indicating the presence of
four pos- sible isonmers. Pure product was a colourless oil: the NVR showed
the followi ng signals in 8:




1.55-1.80 (m 12H, [err] ), 1.95-2.20 (m 8H, [err] ),25 25 2.48 (s,
J =

8H, [err] 3.00 (d, 2H, 7 cps, [err] .25
3.41 (s, 2H, [err] 4.90-5.50 (m 3H CH= O, 5.91 (s, 2H, Jerr] 6.75-6.90
(3H, arom. EXAMPLE Il. N -piperonyl-N -3,7,

11-trimethyl -2, 6, 10- dodecat ri enyl pi perazi ne. 30

(four isomers mixture) The title conpound is prepared condensing 45 mmol es
of piperonyl chloride with 45 mml es of

3,7, 44-trinethyl-2,6, 10- dodecat ri,xpt4i perazi ne foll ow ng the prgcedure

described 1n Exanple 1. N-fornmyl-N 4-3,7, 1 ~
1-trimethyl-2,6,10-dodecatri enyl pi perazi ne 35
(four isoners m xture) 35 The procedure of

Exanple | was carried out with 45 muol es of fornyl pi perazine instead of
pi peronyl pi perazine. The oily residue obtained by evaporation of the ben-
zene sol ution was{chfomat ¢graphed on silica gel colum (elygtion with

chloroform nethahol) £& afford the pure base. The NMR shoyed the followi ng
signals inC& 40 5 3-°55-1. 85 (m 12H, [err] ), 1.95-2.20 (m 8H, [err]
)., sl o¥ | 40 2.30-2.60 (m AH, [£ri 300 (d, 2H J =
cps, [err][)\} 3.26-3{7®4( M 4H, [err]'“4‘95“5 45 tm 3H, CHC), 8.00 (s, 1H,
-CHO). 3,7 /1-tr thgl% P, 6, 10- dodecat ri enyl pi perazi ne. 4%

(four i somels ni x} o 4”? A sol ution of

D
N -Fofnyl derivative in 50 nl. ethanol {was refluxed for
of .NaOH in 50 m. water and then the ¢thanol was
An=et hyl et her extract of the reactionjm xture was
i err] and concentrated to an oiI a solution of
n Y siliga gelocql ugn. o
1iZ #efd by anal y'seS. "’I’hé‘l NVR ‘§hd\7ved,trTe fol | owi ng
oM 12H, [err] ), 1.95-2.20 (my 8H| [err] 2.30-2.60
s,@1H, NH), 55 2.80-3.10 (m 6H] [err] 4.95-5.50
b5 N -tosyl-N'-3,7,11
i enyl pi perazine. (four isonmers mxture) To a cold

———r—

47.09 mmol 6§ of t
20 hours wigh 7.5
evaporated §n vac
washed V\nthgwater
whi ch was pgirifie
50 Structurg was
signals in® 1.5
(m 411, [eXr] 2.
(m 3H CHZ 0.
-trinmet hyl ,‘2 6, 10
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sol ution (05:) of |2 mo| es of tosyl piperazine in 8 . ol absolute
et hanol cor ai ni ng=l..2 ? of anhydrous KDH, 23.8mBI| & &
1-brono- 3, & 11-trfi ifg¥ Nyl - 6
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/
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added dropv;se ur&dé%r\%sti rfing. 1he mxture was stirred for|1 hour at room
tenperatur & and fji fx&rled fo remove_KBr. Concent %_: on _of _the solution gave
a crude oi I‘;‘y resildeger whir'ch was tregt edl \@tbﬁSﬁ) ,seﬁraq ed with

nmet hyl ene d chl orfi de, |washed with water and dried [err] 5 Evapor ati on
to dryness 3 n vacpe—gadve—pa—ert—whi-ch—res—chroratographed—pn silica gel 5
using ethyliacetatje-petrol|ether as eluants. Ir (neat) 1345|[err] and 1160
[err] [err]€3,7, 1 1-trinethyl -2, 6, 10-dodecatri enyl pi per azi L|e. (four isoners
m xture) 10; A splution of 4.9 mmoles of the tosy| derivative in
10 m. of t';;ol ueng was sloiy 10 added to 100 m. of Iiqui P anmoni a and t he

r [tin nsfi on r t h ©
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Atropine Sulphate, 2,2'-Bipyridine,



about 250 ny. (10.9 ng.-atons) of sodiumin small portions until a deep
bl ue col our persisted for 15 mn. Then 1.0 g. of amoni um chl ori de was

addeWw ately discharged. The

m xt ional 10 15 mn. and then 100 m . of
tol uene were added dropw se all owi ng ammonia to evaporate 15 over a 2
hours period. The organic solution was washed with water, dried [err] and
concentrated under reduced pressure. Purlg—%&i\tl on by chronmat ography ovex
silica gel (ghl or of or m net hanol el uants 4P ded—tthe puredbaoséeesses 2P

For NVR si gnrat+s act: DOV1 i _limitative Examples illustrate the products and pr

20 EXAMPLE I I. g Qydon[ €r1] -3, 7,11

-trimethyl-2,6,10-d éecatrlenyl pi peraslli pigirs [err] trans [err] 10.5 nl.
of anhydrous pyridine are adde ;pf maupdodacaeerglpﬂpwﬂ% nol es) of 25
comrercial ly avail abl e ﬁhr”é"""? ans n fom ochrhs mtnu@DO p; {oolgdmenet her ‘and
then, 25 undler stirpi RGRAdof&b nfnamlm wg t éfr Edﬁesdslners)S and -

[err] a sol ution Qf)bn&&dgrom(sfﬁlﬂ@“ﬂﬁ d o3 w1 vaﬂansn%sh gaiunonpéﬂf omelsnifet her
are added t her et 0.in Whah of braze L Iﬂtgesog ofstipthylgeaies- TR WARIE ai nqg
for 2 hours at [erwpffgnﬂg f:f'lgems,g ald& IﬂQﬂ mépmrasheél vigylommepiph AT er S ce up to

neutrality, ¥nd t “& col sat ur An8ileh w&ﬁ)lmd:a)mlunwter
drying on [err] an tﬂhememmaqiiei%%‘ga shed fiF sfw“ﬁa wht 0 the sol vent E

el i m nated and t heand émedli f dnﬁe,t,gﬁ@aq,etSWetghvelaO@umoﬂY Yf e SOi5
d

ution.

obt ai ned sol ut| on o me o lond tredréd BT wzh 1 a,e ‘ il Gikabsdifie added
under stirrih :El &tecahﬁiﬂdcbibmd;rwa@)ﬁ“‘? d na nﬁsa)ldﬁfepurltyo

N- pi per onyl pi perazeﬂMold‘ll‘ssqytr%se@d'i“hb 19vim LhrorbbcopRERZ iquid elir 8 g. of
triethyl am ne. 35 aglhlﬁacg;oﬁsc‘::; ﬁsxﬁg jef ka@«ﬂthres sw@nplﬂé’tsél&m‘ P FMhg is 20
mai ntained fqor 2 h pre- 35 cipit [ hdeREBIRIrpes- br omi de
is filtered of an®* é 1@Gﬂildﬁrbmgra$’hm§ﬁé§mfelpfagfmgca{tlﬁétﬁ er and then with

[err] solution andsiblefsadéry dried. Aff ﬁMgJﬁ@eaa{eusmwnngggr@vap%rat ed
under vacuum and t he_BYE 9% rﬁ‘%ﬂ"cﬁédﬁm gﬁgggﬂme@m&ﬁ, gHet6rd> and treated w th
a slight excefss_ of 1 ggg us\T)l;léloo (dyaHyk=al 9P "C=)’ the tenperature
bel ow + [err]“The gm@ & PH] GH egkr dl‘f@ }- é{“’@éﬁg i Ptered washed with 40
acetone and with ab%l(uﬂg,@‘t—ﬁé‘m : The cor(r espondl ng base is the expect ed
m xture of the two isoners cis [err] trmM[’E-Eﬂ]O and tr?Q?an§;£r] trans
[err] Chromatography of 1R gperéibi-Nhe?.priderty- Zérf“;ge negflf'PCa gel (160 x 93
cm 45 gl um), using 25% benze %“l‘ gﬁﬂé‘}i slatoepi@&oqu chiomitle withes ul t ed
in conplete separati Oﬁrhe“‘ge pff-mme &B‘aécstnen'?wxﬁzmﬂsﬂfﬂl@dlﬂzt%P’ﬁﬁ%‘ﬁ%ct is
the pure cis [err] esc{ ,?GF“ICI Th| n | ayer chromatography on silica
gel gave one spot i e system benzene- brazined 0
Gas |iquid chromat ography yhtm@&%ﬁﬂ;} tjﬁﬁhy ?’P‘?"t”?‘m‘e’%éfoon Chronpsorb 33
50 G AW DMCS 88- 100 ne 6 % f%gg,gl;p“ < GacFER out wiﬂeti mmelepest &Y S o1 1y

is a registered Trad goce iné. Vhe Nﬁly pisigeer @Wu‘ﬁmf’&f A :‘?ﬂf] chboroform-

1 co
| -trimethyl -2, 6, 10- dodes actohlveﬂ hrpingegraphid !lﬁzﬁge Is in 3:
'1“ showed the following signa
(trans [err] trans [ﬂeﬁ“1 °1) to afford the pure bast. hel\zzo (X%H CH,5B=Af t er separation

of the pure is#émver %@E '761( ]Kytﬁﬂ.SNCB e}cro (4, E*Af (‘f‘ﬁgﬂé C one fractions

40

are obtai ned which CHQnm—G@i—der%-— d, "t he pure isoner
trans [err] trans [ &mwols, 1Hs-—éllH@t)ed Thin | ayer chromatography on silica gel

gave one spot in the system ben ﬁﬁenm@Qyzzam-do&EaliﬁéhﬁﬂM@iﬂe 25: 75. 45
60 Gas liquid chrorrat ogr aphy shd\/be onfgm@neerp@a%lfe) in 50 ml. ethanol was

1 derivative
A solution of 47.09 mmoles ¥ t}:\c()I;II 15101;(1)1)ml e\:?at(:r and then the ethanol was

f N as

refluxed for 20 hours with 7. S5go 50 . e ixture was Cthanol

An ethylether extract of the re o
fry:t?rmgsgdm(Nv:f‘Sn())Q and c}(,mcentrated to an oil, a solution of which was purifie

1 column.
%0 sxhcaSgreruE:ul:'e was conﬁrme;l 1t1>y analyses i
NMR showed the following sign el
1.55—’1311680 (m, 12H, CH,—C=), 1.95—2.20 (I}n{, 8H, CH.—C=),
2.30—2.60 (m, 4H, CH. ~—N), 2.42 (s, 1H, N H) CH=C). | 55
55 5 80—3 10 (m, 6H, CH,—N), 4.95—5.50 (m,3

Ni-tosyl-N'

50

-3,7,11-trimethyl- -2,6,10-dodecatrienyl piperazine.

(four isorners mnxturc) g L. of absolute

ipiperazine in :

t 0°C) of 21.6 mmoles of tosylp 0 qute
ethar;f)‘fcznctzllguslgl? 1202 (of anl)my rdrous KOH, 23.8 mmoles of 1-bromo-3,7,11-trimethy!



7 1, 387, 324

7 EXAMPLE V. N -piperonyl-N-3,7,1

1-trinmethyl-2,6,10- dodecatrlenyl pi perazine. (cis [err] cis [err] The
procedur e of Exarrple I'TT is carried out with 0.45 noles of cis-nerolidol
(from5 commercially available m xture of cis and trans-nerolidols;

t he separation was achieved 5 on 5%silver nitrate |rrpregnat ed silica gel
colum wi th benzene-ethyl acetate 70:30 as eluant). The obtained base is the
expegted m xture of the two |sor1§r;;§32q|s [err] crs [err] and trags [err] cis

[err T AT CAromar ogr apiy - as Tl |:x ]r-,rr e—h-rs'r—m-eﬂ—pf@duct IS
the pure Eﬁll odeca gB%arT%i%fﬁlt P }gﬂ EL "é‘lﬁmgl?e m‘é@“é‘ﬁﬁ)?ﬁé’ﬂd thin |ayer
chr orrat ogr AP AbhedRiod /Bt balioslgave {10 FERE QAR B creEAAMBLE, VI .

p| per oRH, Nktradied with Inethyiemedithdrid@ washpdl @itd oatecatirdrieh yKgiQper azi ne. (trans
[err ci SE%;@PTP ion{tg df}ness in vacuo gayetag oil 3‘@15 e feraeeraRbpe pice gilsonerscis [err]
cis [err] E%gfﬁﬁfe%’e %‘fg@glﬁ%c .],Q fgqgtions are obtained which contain
the i somer m xture asthe end, purée isomer trans [err] cis [err] is
eluted. Thin | ayer ctfr@rtﬂtmgkfaaﬁhyo Me@gkrsy@@egehe gave one spot in the system
bengene- et hyl la?o?lto?t % n%n‘SmIe?s ofotlée(t;g;nfrcsie:\lr’;ni: in 18561“& gdzncﬁmh ofyat ogr aphy showed
onl y” one 'tio \110() ml. of liquid ammonia an)d the resulting sus nsm o&x AN eparation
of 1000 t £259, mLandy HgAtoRsNbMGdiDR inBhall Pbrtib (ﬁmﬂatdeép&ah&ltblsﬂrance
[err] - pi peersinsd folNfSemin] Ti8p 7,0%. tif-atmnommbh hibrid@ wes siGedde degattion sy | pi per azi ne g.

50 the blue col% b Fl1at§liy |d} dada' cfnamlxtun: was stirred for additional 10
fg 0 min, and then ne were add ropwise allowing ammonia to evaporate 15
over a 2 hours ganic solution was washed with water, dried (K.CO;)
g 150 Laeddd&R8centrated under reduced pressure. g.
40 Tal ¢ Purification gi chromatography over silica gel (chloroform-methanol eluants) g. 8
re base.
I\P/?‘gcezh:,'lrer?@g%dar% signals see above. 29' 2 30

30 The active substance is di EaMpe® Ith et hanol and the resulting sol ution

i s adsor bed by ABtrErgtordiN i\ i ’eeﬂeztb?»éi%éqdwgtﬂeﬂym'aMe m xer. The mixture

is dried in aeﬁﬂ muéljgﬁl‘jh I “’dgf;‘g‘fgoa @§$§%°ﬁgd°ft he hal f of the
er

| ubgg cant sona.ree:xaayi a6li-h damxtmenl and thel}f t €F 5accurate
m Xi ng, |sndcosrp1uesrsedxammu$ig temhqrnhre &ctweeaf{ Eandalad@(l‘;;raaoiutioat ed. The re- 35

mai ni ng qff - (02 grolep) M ifait /9 i) dggé' gty esgzl_ggnul ate and the
mXture i ged BeT Rl é%sé&aﬁ& ,ﬁr vta%ﬁxé%f:'é O hedidlly, Wd e 3R cG@Nt ai ning 50 ng.
of JCti Vesatudusit RIHED, sbiXenPhlrer \dhidg. onPL$EY a2l @A oﬁ)ﬁn}@dr&ﬁmzcegoat edpt abl et s.
40 the sol¥Ehteis |ehrgln€di odtthe ameimbmetl rroetedjwnlemﬂdelsbmzdnedfhen Exampl e VI

are used. oAb solutiong(-bepipp 3, 21be Slpdec cel l ul ose
acet opht h%‘,r&ui)g@nﬁf ‘Egm?% zggfé‘ﬁé# 8’ﬁe ?ﬁréﬂmt ’B‘Tee?s of

sof35 gel at i nWhﬁxatBShbd&ﬁn 1s&ﬁﬂblet€d}r§ﬁrﬂhg’llsﬁxgun5ﬂlemrtho&@&heidﬁ!e&jﬂrkbst angg. 45
N[ err] - pi geiraesd tlcth[ d%lms bromide s lilrereﬁmﬁh{}d thQ soBridrQis d’@ﬂi@cfaitr“rltényl pi per azi ne

g. 50 water an Q opiti nd f;linaliyd ried q th g
Ve rated under a an residue, is
g. 70 Prog; Pon@&, e St P Cretl O e e C LD bmintag ar €
hon#geneoths Ite;npafnmedaelpw Oacle)edl Th@ pteheﬂtmfhpﬁbchtoﬁdet ik eltqﬂerdemlreatmtbn of 4&cher er
an a
type CapS%FFTéﬁe é%zareesltalortgﬂ ase 1s r(:) re];:[pg'c.!t Smxggrergg the two isomers cis C,—C,,

trans C,—C; and trans C,—C;, trans C,—C,. :
Chromatography of 15 g. of the product on 3 Kg. Silica gel (160 x 9.5 cm.
45 column), using 259, benzene in ethylacetate as eluant, resulted in complete separation 45
of the two isomers.
The first eluted product is the pure cis C;—C,, trans C.—C; isomer.
Thin layer chromatography on silica gel gave one spot in the system benzene-
ethylacetate 25:75. .
50 Gas liquid chromatography showed only one peak on OV 17—5%, on Chromosorb 50
G AW-DMCS 80—100 mesh, 6 m. length, 1.6 mm. inlet diameter. “Chromosorb™ is
a registered Trade Mark.

EXAMPLE IV.
N!-piperonyl-N*-3,7,11-trimethyl-2,6,10-dodecatrienylpiperazine.
55 (trans C,—C,, trans C,~C;) 55
After separation of the pure isomer cis C.—GC,, trans C,—C; of Example I1I, some
fractions are obtained which contain the isomer mixture. At the end, the pure isomer
trans C,—C,, trans C.—C, is eluted.
Thin layer chromatography on silica gel gave one spot in the system benzene-
60 ethylacetate 25:75. 60
Gas liquid chromatography showed only one peak.



50 active substance.
50 EXAMPLE X. Gastro-resistant soft-gelatine capsules. The sane ingredients
and procedures of Exanple | X are used. The capsules, at the end, undergo a
treatnment with formalin |n order, to obtain gastro-resistance. 55
VWHAT WE CLAIM I S: -
55 1.
N err] - pi petpnyl,- N err]- 3 7,11-trimet hyl -
phar- maceuti ¢

EXAMPLE V.

i somers thereof. 7
Ni-piperonyl-N*-3,7,11- trzmethyl~2 6,10- dadecatrzenylptperazmé
7 EXAMPLE V. (c1s C,—C,, cis Cs—C7

)
N[ err]-pi per onyI Nl er r]Tt’&p?qcacﬂxretdf Emtpktylln-12¢a&;ea(autc+mdeaahﬂoieeuiyﬂs-ptrmmblanbme

2.18sAfzdodecat ri enyl pi per azi ne ang

387, 324

(cis [err] cisJer r] ¥° BY e dablgrreixipfe OExlams‘It@nﬁ fefoliglals; ghg 0
mol es of cis-nerolidff @fb%ﬁiémbﬁ’;gfsﬁt % K%‘%g@f"ﬁﬁg 7 : CI s
and trans-nerolidol sc n@gmtal_cpe,su@.s chieve Ritrate

i npregnated si|ica gel Mndrwhmnwmgrkphbanzlemmdﬁm,ab«eﬁat dut?@pﬂ:@ucass éah part )
The obtai ned b¥se i sSit fe—€x g}y@rea ifAmer @ WowH by Hdn taygs chremriesraphitind spsdjapif m s10
r] Af

omato

[err] and trans [err‘jh oy ter chromatography as in Exanple Ill, the
first eluted product is the pure 10 EXaMPLIEeVY.] cis [err] isoner, as
showed by thin | ayer chronﬁ'{'wg’waw éﬁdlgwtﬂyl Qﬁ?Qﬂdvdec{{t@mhrmﬁeeography
EXAIVPLE VI trans Cz—Cs, C18 C;)

N T pperondl - N exad ST BT A o el S IR e,

(trans [err] cis [ertrdns C3—C;,, cis C,—C; is Mireder Separati on of the pure isoner cis
[err] of Exanple V, sonihmlayerEfBOW%eﬂIPPbﬁ‘s‘lha#ElE?MQ@FPE@Hmm sgseechsprensrathyt-he

i somer mi xtur ey At t?‘f&‘“éﬁ@igul& gg?]&ygggpﬁys Rk mhé&@gea[(er r] cis [err] is

20
ave one spot in the system

eluted. Thin | ayer chr omat ogr ap nsi | ca
benzene-et hyl - acetate 25:75. 20 ) EXAMEEE|VIQui d chr onat osgraphy showed
only one peak. Preparation of 1000 tablets, euch containin® ¥ ngx pf\NPE EE1RA S stapr,eepar ation
of 1000 tablets, each cQny %r&ﬂzlrk@ ﬁpunﬁme&llztsfl@ d@@eEa'trYeﬁyl?iHJ?a%ﬁn@”CG . 50
N err] - pi per ongzs N[ er r ] Eclipidal Tlicit adidret hyl - , 10- dedecatri enyl pi @euﬂm ne ga2as
50 25 Col | oi da#relsi|icic acid . . 150
g. 150 25 St apEie ‘ 0
Tal c 30, Proced _ g. 8
I rocequre.
I\P/?gggglu:’l? Stearate The active substance is dissolved in ethanol and the resulting solution% adso% 0 30
by colloidal si Axmc acid using a, suitable mixer.
30 The active subst ancerteSnifths SQkNEH stovt uBldd a2@m A6k he resul ting sol uti on

i s adsorbed by_coll 0| daStarh, lactgse@nca@e dalwldngubacs@mateabdee ta1thx dried mBtvare whidh, ur e

is dried in stove undEr asue SC@FR” g Wh‘F ﬁ??@“é“’ dihe reof  t ha5
| ubricants are addediip: ﬁ"amﬁ?',htg [ﬁa%ff% ?Q‘ e S0 me af%ﬁfh‘i&bg%w&e
m xi ng, is conpressed in sl ugs which are a tervvar Egr anul ate e re- 35
mai ni ng quantity of lubricants is added BXAMPEE Mﬁﬁal ned granul ate and the

m xture i's thep, conpre ”’ "fﬂg@’ ted t ai ni.n
of active subst ance. m&,@é&%ﬁiﬁm ogrii%héh Xérﬁ'j;'esgga &5 gb?‘&t s.
40 The ingredients and the pr ocedur es 5escr| bed in Exanple VI

r A h 4 EXAMPLE IX.
are used t the OPreparatxon of 1000 tablets of soft-gelatine capsules, each containing 50 mg of

active substance.

45 N*.piperonyl-N+*-3,7,11-trimethyl-2, 6,10—dodecamenylp1petazme g 30 45

Vegetable oil g 70
Procedure .

The active substance and the vegetable oil are homogeneously mixed proceeding
thereafter to the preparation of Scherer type capsules. Each capsule contains 50 mg. of '
50 active substance. , 50
. EXAMPLE X.
Gastro-resistant soft-gelatine capsules.
The same ingredients and procedures of Example IX are used. The capsules, at
the end, undergo a treatment with formalin in order to obtain gastro-resistance.

55 WHAT WE CLAIM IS:— 55
1. N*-piperonyl-N*-3,7 ll-tnmethyl -2,6,10-dodecatrienylpiperazine and phar-
maceuntically acceptable acid addition salts thereof and the geometric isomers thereof.



end, the tablets are covered with a cellul ose acetophthalate-film EXAMPLE
| X. Preparation of 1000 tablets of soft-gel atine capsul es, each contai ni ng
50 ng of active substance. 45 N err]-piperonyl-Nerr]-3,7,1
1-trinmethyl -2, 6, 10-dodecatrienyl pi perazine g. 50 45 Veget abl e oi l
g. 70 Procedure Thi i,Ct ve substance and the vegetable oil are

hompgeneousl y ni xe ! ﬂﬂ u ﬂ lmmeafter to the preparation of Scherer
50 ng. of 50 active substance.

type capsul es. Eac
50 EXAMPLE X. gastro resi st ant soft gel atw,e,ggapsul es. The sane |ngred| en;ts

and procedures—o s et e TanSy
t reat ment vmthformallnlwgggrg;; 5\20993 1) t [
P i 7 9
WHAT WE CLAIM I S: - (cxs cz—cs, cis C—C,)
55 1. The procedure of Example 111 is carried out with 0.45 moles of cis-nerolidol (from

N[ err] - pi per oryl - N[ eanpercilly avpilablemiypae ol fis and (ranserery i’i e % PP SR pachs iine
and phar- maceuti Cél. é@éﬁfaﬁ ﬁﬂ&f%ﬁi ﬁm‘éc SR ca

geonmetric jisomers t dtmns ., cis cﬁ___c,

1, 387, 324 After chromatograph} as in Example III, the fil§ QutedApr@@;q'pGLmd pure
according to 8aim %h %E?eimhct‘hﬁ iF9F&T Aeretre {08 A1 lpyer eheomstography aad g4t ligeidi ti o?
salt is the hydrochf8FieRE=sby

N[ err]-piperonyl-Nerr]-3,7, 11-tri met hy Ex2mPLEOrIdodecat ri enyl pi perazi ne. 4.
N[ err]-piperonyl-Nerr] - BM,PMMUF Nﬁ‘éﬂﬂytrw@tlﬁl-Aﬂwd@g@!defPWfpi perazi ne

m_._

hydro- 5 15 chlori d er separatign of the pure1 ?121;(;:5’ SS—C cis C,—C, of Example V, some 15
5 5. A corrpound aCC@:EchbeQu Sbtafirted wHich thOfSHes e, O teli@d, :ﬁ&p isénfief

[err] trans [err] 6trarACE-9-Ep@i§Ed—G£1€aﬁT€H ng to claiml and consistin of the
i somer cis [err] trgC?;TlFelﬂve]f cirgmatography on silicazgel gavecanprPOLIn de AvsEmbenzeng-cy- cl ai m
1 and consi stihang of cis [err] 8 A conpound
according to c?al m 1 a% X ogg{r%#ﬁkoﬁmgﬁfs{‘%wﬁ%%b’s%]né%ktrans [err] cis [err] 920
A conpound according to claiml and CONBXAMPHE V8. a m xture of the isoners
15 as cl ai med i n ersratier o 1904 dablpts, each containing 50 mg. of the active substance.

15 10. A conpound aCCOﬁdeBQonEPNQ ﬁil”&xﬂ-tetﬁﬁQ6019'8§de§'irl ikazite M XgUrsy of the

i somers as cl abned in cligidirsilbic and 7 . A conpound accordi nggt pocl ai m 1325
and consisting of a niengre of all of the i soners as clained i&g b?ﬁy of
clains 5 to 8. 20 Lactoss 15 A process for the preparation8of ga
conpound as clained i nMgén@g,m gredii Ch 20 conprises reacti ngga 2
1-halo-3,7,1 1-trinethyl- 10- dodecatriene wi th piperonyl pi pera- Zi ne.

13. A process3for the P‘E‘baﬂr at| on of npound clainmed in whi 3h
conprises reacting gyg(’%f%;ﬁ{; ‘ﬁégmjr‘a?‘ﬂén e&ﬂ&‘é@é‘fl}‘?"&ﬁe“ lt’?jg
(3

pi per azi ne car- 25 Th @cochxH elin@4dole resulting
N err]-fonnyl-N4-3,7, 1S;art:lr,|lmtehyd th hff, qi(ﬂmdlad@oatamaddedﬂﬁthewhpwpm akitne to

al kal i ne hydr dPysi s2ffen agcap  FORRITSHE [The re- 35
pi per azi ne” and thenmﬂﬁﬁ,ﬁﬁgﬁgyﬁg é?tféd ﬁ&e‘tﬁm;égﬁ ﬁg,g Elcﬁdfl de.

14. A process for the preparatlon corrpounc as claimed 1hcla ml which
conprises reacting a 1-halo 3, 7 11 tr| rEXAMPLE2VBI.10- dodecatriene with tosyl

pl per azin e, 3 grmz Oﬁ tern-coated tablets.
N 11 tosy! - Nerr] ua, Pontkbholfe M Rtiutiacried o brompt I} o 5,y
30

EXAMPLE IX.
Preparation of 1000 tablets of soft-gelatine capsules, each containing 50 mg of
active substance.

45 N*-piperonyl-N*-3,7,11-trimethyl-2,6,10-dodecatrienylpiperazine g S0 45

Vegetable oil g 70
Procedure ‘

The active substance and the vegetable oil are homogeneously mixed proceeding
thereafter to the preparation of Scherer type capsules. Each capsule contains 50 mg. of
50 active substance. 50
: EXAMPLE X.
Gastro-resistant soft-gelatine capsules.
The same ingredients and procedures of Example IX are used. The capsules, at
the end, undergo a treatment with formalin in order to obtain gastro-resistance.

55 WHAT WE CLAIM IS:— 55
1. Nt-piperonyl-N*-3,7,11-trimethyl-2,6,10- dodecatnenylplperazmc and phar-
maceutically acceptable acid addition salts thereof and the geometric isomers thereof.



sodiumin liquid ammonia to form

3,7,11-trimethyl -2, 6, 10-dodecatri enyl pi perazine and then reacting the

| atter conpound with a piperonyl halide. 15. A process as clained in any of
clains 12 to 14 wherein the 1-halo-3,7,11-tri- nethyl-2,6,10-dodecatri ene

is 1-bromo-3,7,11-trinethyl -2, 6, 10-dodeca 16. A process
as claimed in claim13 or 14 wherein the mm Hu/m Hlllﬂimlused S 35

pi peronyl chloride. 17. A therapeutic conposition conprising as the acti

i ngr.é&di ent a conpound as cl ai ned38324ny of clains 1 to 4 togethér with a

pharmaceuti cal | y RHELERL AR EneCHR dalf 1 - whidin it Eﬂiﬁﬁé&ﬁ&w GeckRARRROS | i 0N

conpri si Ngcidsdditioe sat G4 thatgdlothghiiedli ent a conpound 4 as clainmed in any
of clains 5 8.0 Miplnemgsé{}ﬁéﬂ mmmm-gﬁae Mecemnymmeﬁa iniaccept abl e carrier. 40
19. A pro s% ABPRRBY IR} Sl P 6f 1SRG IRPeRErT | ai “inclaim1 or

claim 3 sUbSEAN ilbbita 3SolBE & dhif 8564 tRGRnN e SfceraREe g Exanple |. 20.
A processwiz@rcﬁa:-kte preparation of a conpound as clainmed in claim1l sub-

stant i all mwndes‘mdméﬁcwrt h andefopsistirgcef theoismensBiCesChl to VI. 45
Pt hel &4 redi e a
corrpound cis c as C a%éo; nlgﬁo gllggﬁnlm? érsa)u @ga%ﬁagﬁégg dhgrg:el n dgéscrl bed

with referenge M@mmmcesmk/kd claing 14nd szsxstmg pfrtbfcmr frans GR€spreparati on of a
conmpound &3 med in anti al | as her ei n
deSﬁ" i bed erﬁiﬂéioﬁ‘lg% (gc lémg It:oxc(faumll and Fon%mm%/f) a ggg.u'e r} tfle lsonx '1A5 conpound
as ¢l ai med | 10. aAYofpousd atomngkotlanﬂﬂmMQﬁxsmepaﬁﬂdner&:p;mﬁess 50 as
clained i Fﬁcam}ed@fd@h%ﬁm 12 to 16, A therapeutic

19, 2Q or 22. 24.
conposi tign_ ti ng uég}{g‘ ﬁs?f%"? A GPLERERiPE of L BIBTLHALLE BEl ai med in any of
cl abgrs 1 t0 SaraVibel 5 PcoRlBARATRS QhthnbE Bl davm AGRERL abl gy carri er.

For the Amnipnaamh&ng Gllhhlp SJHNthNEEI &6, B/ ariGhanith gipedinilsipesaat Agents, 51/52

Chancery E@Pné ondonﬁﬁ\/ﬁz 1HN. Pr| nt ed or He Maj estly s . Stationery

CI f i ce byc émnhsP ;plai ’sg‘) ;9 ln ll{:é%d by the Pat ent
O fpre, 2boxsiadydia amg el sdmﬂg&,-f 3,7, Nlie 10-B&8ahi ch @9pi es may
be obt ai nedlpxperazxﬂAﬁEWaanA@ﬁr‘i@rAgo SFRECBFJICAHGGM m%@s&aﬂ%l- The foll ow ng

n pqu ipa rony
correcti oﬂ'ge‘yjé’i" 4 g;g)me i brersampqugh iB‘ﬁi]al jﬁ!ﬁ"ﬁ 1975 Page 5. line 41,
for J =c¢ rxge? 3,7, It t&/l—ZTS (ﬁogod tr 1@1 Mtos§H [ﬁﬁeﬂﬁm elete 6 and 7
i nsgot 7 n@th?ldﬁxl%h%Tl’EWsy -Q&eﬁ{ﬁ 6197dodecatrienylpiperazine with 30
R 22627/ 8sedium in liquid ammonia to form 3 7 ll-mmethyl-Z 6,10-dodecatrienylpiperazine and
then reacting the latter compound with a piperonyl hahde
15. A process as claimed in any of claims 12 10 14 wherein the 1-halo-3,7,11-tri~
methyl-2,6,10-dodecatriene is 1-bromo-3,7,11-trimethyl-2,6,10-dodecatriene.
35 16. A process as claimed in claim 13 or 14 wherein the piperonyl halide used is 35
piperonyl chloride.
17. A therapeutic composition comprising as the active ingredient a compound as
claimed in any of claims 1 to 4 together with a pharmaceutically acceptable carrier.
18. A therapeutic composition comprising as the active ingredient a compound
40 as claimed in any of claims § to 11 together with a pharmaccutlcally acceptable carrier. 40
19. A process for the preparation of a compound as claimed in claim 1 or claim
3 substantially as herein described with reference to Example I.
20. A process for the preparation of a compound as claimed in claim 1 sub-
stantially as herein described with reference to Examples II to V1.
45 21. A therapeutic composition comprising as the active ingredient a compound 45
as )c(lalmed in claim 1 substantially as herein described with reference to Examples VII
to
22. A process for the preparation of a compound as claimed in any of claims
1 to 11 substantially as herein described with reference to Examples I to VI.
50 23. A compound as claimed in any of claims 1 to 11 when prepared by a process 50
as claimed in any of claims 12 to 16, 19, 20 or 22.
24. A therapeutic’ composition comprising as active ingredient a compound as
claimed in any of claims 1 to 11 or 23 together with a pharmaceutically acceptable
carrier.
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