1, 107,470 t he agqueous phase is separated and rendered al kal i ne by

the addltlon of concentrated soda lye with cooling. The resulting
m xt. ; TR TS ARAYY A Z-VE TN solution is dried
over- anhydrous sodi um sul phate and the solvent is evaporated in a

vacuum Thus, 34.5 g. of the desired base is obtained as an oil. For ..
conver &i ng® he 5 base into the dihydrochloride, the oily base is
di ssolved iin 100 cc. of al cohol and 5. et hereal HCl is added.
EXAI\_/PlL]E X‘ | . NRARENE- SPECITFICATIONbenzoy| oxy) .
propy

pyrr:ol i do

pi perazipe di hydr chl ori de nonohydrate gﬂbﬁ*
FAEEET RNt al g?n?%’?vrne% of iron) and 10 T 141590
stearate & | o AR

\X €0 Dbt of Apfliaation Grid @lidgi Gomplett Spadificaioh BDee] 19p6. 0duced

10 SN\ NS N28408byssry.  of t he above honopi perazi ne _
di hydroch ~ m ApplicatinQhdd€ fBRMhy Bl 131085 IVaMizp) & 1610ké, rbme) 0.7
ng. .of pop : j\/" / e c plett SPifica@bn Published: 27 Mdrdhi98d.ar ch, 12.0 ng. of
tal cum and. : g/r : rnCRbygR 1968hese tablets are coat ed

I n manner \ 0 y|e d dragees_wei ghi ng about 240 ng. each. When
15 - intimately xr1g t he above conﬁonents in such proportions that each
t abl'et COQ&&H&% u&émnce +—02 CPiG5a0 108B3,0lcena gmaim @kmm @Anwaz' OV,
derivative, of podAMILY BApSATAY, BATBAT, ~of corn
starch, 1§h 8£g_ ¢¢'m (free of |ron) and 1 6 ny. of nagne3|um
Sstearate, when coa{lng sai dod bl st Cﬁq&g§ﬁhqmelght of 380 nmg. per
each draglde, dragdes are pro uce .contal ning 50 ng. of the active
base each. 20 Basic Esters and a process for their production- \/ | |

20 A soyetAseRwkaE AERGESESCHAST, A B Edpbrdt orfinB&Dindin@e

N, N - bis-[3-(3' dlfm qus;gmny mﬁﬂﬂqesd Biclefelder Smsﬁﬁmwrga q';)o a, fso :
honDplperaZ|ne FH | 0 us, . an
amount  equi yal erg%go:g‘ _b_gr's %W"g?? teoe &K ?ges?ﬁ’f’%{nl%% Tont a§ ni ng
10 ny. a&&t bEhe pHbsent inSenfibn th PRbvitid e@ bRNIRELEH Biving improved

coronary dilatory effectiveness.
The new products according to the present invention have the following general

formula I
. _ - I
" (CH,)
. / e
«C0~0~(CH -N - ~ Q- -
10 . ( )m \ /n (Cy) ,-0-00 10
T L P (m&) (R, .

. wherein each of the groups R (which may have the same or a different meaning
but preferably have the same meaning) represents an alkyloxy group with 1 to 4
carbon atoms, preferably the methoxy group, = is a total numeral of from 1 to 3,
. préferably 3, m is 2 or 3, x is a total numeral of from 2 to 4, y is 2 or 3 and
15 *x and y together represent a total numeral of from 5 to 7. 15
The two values for m may be the same or different.
The present invention also provides processes for the preparation of these com- |
pounds and,in addition, pharmaceutical composnmns containing these compounds in
association with pharmaceutically acceptable carriers.
20 Preferably, there are three groups R having the positions 3, 4 and 5 with respect 20
to the carboxy ester group in the phenyl nucleus. Particularly favourable results are
obtdined with the homopiperazine derivatives, ie. with the compounds of formula I
wherein & is 2 and y is 3. Most favourable results are obtained with the bis-ester of
3,4,5-trimethoxy benzoic acid and N,N’~(bis-w-hydroxypropyl) homopiperazine. In the
25 same way useful as the above mentioned basic esters are the corresponding salts thereof 25
with pharmacologically acceptable acids, particularly with hydrochloric acid:
The process according to the present invention for producing the compounds of
1f:{omzmultsi.1 I and of their salts with pharmacologically acceptable acids is charactenzed by
t either L
30 a) a NN’-bls-w-hydtoxyalkyl compound of the general formula II 30

(CH II

TSn-(cH,) oK
2'm
(CHX/

. wheremm,xa.ndyhavethesamcmeanmgasmthcabovefonmxlal
[Przce4s 6d.]

Price 5s. 0d. (25p)

no-(cuz) -N



25 TRI AL

25 A patient 35 years of age and suffering of serious angina
pectoris follow ng _apoplexia—was treated. Two 1 nml. anpoul es
(containing 10 mg. of N, N -bis-[3- (3", 4", 57=tri net hoxy benzZoyl oxy]
propyl) honopi perazine each in the formof its di hydr ochl ori de) per
day were adm nistered intravenously for 5 days and, thereafter, 30 g t wor
dragees containing 50 ng. of said honopi perazine conpound in the.formof
its 20 ‘dl hydr ochl ori da,lopswohydr at e wer e adni ni st er ed- t.hree

times a day for_tnre SUf sr antrar rovememt of the
i 11 ness occur’ 8HeERY" rﬁaén%avﬁgcal W"ﬁfam{lﬁ&%ﬁ%{?“l m‘ﬂf E’gr eased -

consi derably. No.side effects have_heen observed o VAR V\E
CLAIMI1S:- 35 1. The bag e%ﬂg{s ofrrt he gener aI for rruI a‘s_b{

35 . ferr]-

[err] wher ein @é@h R represents an al koxy group vmth 1to 4
carbon atoms, nis a’ - numeral of from1to 3, mis“2or 3, = -
[err] is a numerdkreiofR ﬁnd)m!@vetibe ¢ meanihg psin2thorbo3e formula I and Hal -and x and y
t oget heryg represé??feseé‘{lsgh Jg‘é‘fqa lp ehigrine gor7bromige, and, opsigepliy, hin tatr d Ssddl tion
salts thereof 4

2. N,N-bis- [3)\(M§' , 5 -trimet hoxyla cecﬁfz;ag@ gg%ﬁrsf\%ﬁﬂ hom)pl perazi ne and

t he : acid addr tion salts reof with pharnmacol ogi cally acceptabl e
aci ds. 3. NN -bi 5'@4@ 5' a¢ri met hoxy- benzoyl oxy) -propyl ]
honopi per azi ne di hydro- ride. 45 4, A process for the
production of basic esters offshe’ gener.al - forrrul al - 45

[err] -

wherem R and n have.the same meamng as in the above formula I and Me js an
. -alkali metal or a silver metal cation, '
10 1fs s\:g;ae%ted ‘to reaction with a NN -bls-halogenoalkyl compound of the general 10
ormy

Cemy,
2'% v
Hal-(CHz) -N/ \N-(cuz) -Hal :

\(cu I ~ _

wherem m, x and y have .the same meanmg as in the above formula 1 and Hal
© ' represents a ‘halogen, preferably chiorine- -‘or ‘bromine; - - —— G
15 at an: elevated temperature, or > ' T 18
c) 'a benzoic acid ester ofthe general formula VI L o S

.co-o,(cﬂz '“‘1 VI -
W, L

‘wherein 'R, 7 and m have the same: meamng as in the above formula I and Hal.- '
Tepresents a halogen, ‘preferably chlorine or bro '

20 is sub]ected to reaction with a compound of the general formula VII e o - _20_.
2'x o VII
RN< \ . ol
(cti,) /

wherein x ami y have the same meanmg as in the above formula I P
at an elevated ‘temperatare and, optionally, in the presence of-an acid- bmdmg agent '
' Preferably, the reaction cemiponents are -used inr equxvalent amounts and/or the - -
25 reaction is carried out in the presence of an inert solvent and, in the case of reaction 25
(a) -at an elevated temperature. If a_hydrohalogenic . acid, for -instance - hydrochloric o
acid, is produced dunng the reaction, it is preferably carried out in the presence of an
acnd binding S
It desn‘ed the thus obtained bases may thereaftet be converted into acid addition = - .
30 salts with pharmacologxca!ly acceptable acids or the thus obtalned ‘salts-may be con- . 30 - -
verted irito the frée bases. -
' A most preferred manner of producing the compounds of formula 1 is the reaction o
of an acid chloride of the substituted benzoic acid of formula III with the diols of _
formula II in an. anhydrous inert organic solvent in the presence:-of a-tertiary:amiine as . .
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. nis a nuneral of f?gﬁ‘qor di fferent al kox
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07 or 3 and X
‘ and. y-t-oget her represent a n
urmrer al  of

5
rMe aqueous phase i _
m xture is ex ated and rend 1, 107
aver anhydrous s ted with benzene. T lye with cooling. kaline by the
odi um sul phat e i”(ﬁq g Ee benzene 9 Tlhe resul ting
| 7¢ he sol vent sol ut3on is drj
ed
noa

va

cuum Thus, 34.5 g. of th
Se S _
%ﬁmfm‘mw o o | For

gOnVertln
i SSOl vegiditindb@BS€Y cor:inl %%bsbtﬂi
maﬁ, eqrrﬁ &lkly base i s

EZQNP:_E Wbs bmh e ;? bd zN N:n. th Ctic
pyl] e : era yuse as: §n e reaction
o ia 1 -;{téluc;mgth fHEL i S
g%é’g;(r)l i O.A 0 bhfog@ g9, it xsmostpreefg ft% MWW‘BEHZO%aned
Ji e diols 9 arﬁ )ﬁed a B PP; odwepd 11 SV pol yvi nyl
i hydr ocHheps e TZH) Otiyain#ys & yp&ﬂie@mt hml %‘ihaﬁgthhe gﬁgnea um
ng. of poqoy % 99@@ il 01‘1)1%:‘11:; %0 " mfrgmthoﬁ!etq%%% b ieﬂf |eégpr oduced
fﬁldﬂman 3‘“130“@"‘ lna 870“9 o to 25 my. o!‘oe{hlne
i Cont&'aﬁalky&sdmamgemﬁeo?m%lg&wf&ﬁmﬂdﬁent ghtng about 240 ny. cach Canee
r
Y ial—(CHL)—Hal P Q;po”'ons t hat each
{ 15 s roaction is desciibed for sostance by K. Schiogl and ®- Schlogl, Monatshefte 15
i : ~ der Chemie, | vol. 95 (1964) P- 935. In the above formulae, 7, x and y have the same
¥ meaning -as- in formula L. diamino dlhalogenides of formula V may be P ed
‘{'; for mstan ce by the koown method of reacting @ compound of -the forn _
Hal——(CHz)m~NH—(GI'Iz)y-—NH-—(GHz),“——Hal X

alkylene dihalogenide of the formula TX of by reacting @ compound of the 20
A with -for mstancethlonlchl ide -or thionyl” ronﬁde.The-prepara- :
o tion ‘of -the € compounds of formula VI i descnbed for- instance in ;
i Ges. , vol. 23 (1890) P- 326-and vol 32 (1899) p. 2038.
A : products of the -present invention Pro oduce pamcularly Jesirable coronary
25 dilata uen in: humans: Over 8. pro nged- period of time, f instance when 2 administering. 25
" in-a dauly dose of about 20 to 300 mg. The most: effective product according to tha
ess: over a more prolon! onged period of time in COMX mparison

mventlon higher effectivenc
dﬂatauon
o further illustrate the jnvention’ without
paration of an 30

20 with an
above - fo formula T wi

' . e kno\wn'comp(mnds producmg
- exam;:les 11 to VI I

The following
30 powever Hmiting he same thereto, and Example 1 describes the Pre
intermediate compound. _
- ExammEl
i e Schiogl and R

g. of N,N'-bls-(S-hydr oxypropyl)-€
Chemie 95 = 35) are dissolved in a mixture O
1, - 35

5288
Schlogl, Monatshefte der 5 (1964) “P-
35 . 1500:cc. of- anbydrous ethyl-alc-ohol and 1250 g. of triethylamine. g. of 1,3-chloro—
bromepropane are added thereta dropwise O¥eT a period of about 3 ours while stirring
in an oil bath at 50°C. ompletion of
of the reaction

and heating the reaction miX mixture
addition, .the oil bath is heate ted 10 60°C for 20 min. while stlrrmg
i is continued. d. With jincreasing Yea ction time, Tt 'ethylannne ydroddonde is
allowed to cool to room 40

mixture 18
40 recipitated. After complenon of the reaction, the .mixture is
i i drochtoride is separated- by filtration’ and the filter cake
The alcohol and the excess of

temperature Triethylamune hy
js washed with- h. 100 cc. of anhydmus ethyl alcob hol.
triethylamine is distilled off ina vacuum of a water pump. The residue 1€ yepresents 3
s oil which is extracted 3 times W with 500 cc. of anhydrous
distilled off on @ water 45

ght—yellowxsh brown viscou

45 benzene each time with ‘stt rring at 40 10 60°C. The benzenc is

bath at 60°C. Thus, an oil i obtained which solidifies to 2 hard mass after some hours.

s mass is crushed 2 in a desiccator. The compound represents
46—-_4'7°C.;

nd dried over P.0;
i e. Yield: 128 5 g. Fp:
B.p-o.02 —— 42°C. :
50 _ ExampLE I 50
216 g of NN’-bis-(‘sahydroxypro pyl) homop1perazme obtained accordmg to
xy-be enzoic acid chlonde are dissotved i in 6

is heated t© boiling for 5 X
e residue is dissolved in water and the
i 55

55 aqucovus solution -is washed with ether. . Thereaiter the aqueous
alkaline by the addition of soda lye and d the separated oily base is extracte
ied oV er NazSO0,. Eﬂwrlsseparmd navamnm!

The emereal solution is -



57.50 ng. of said salt of honopiperazine derivative, 1.4 ng. of polyvinyl

pyrrolidone, 120.4 ng. of corn starch, 18.0 ng. of talcum (free of

iron) and 1.6 ng. of magnesium __——stearate, and when coating said

tabl ets to a_total—weight of 380 g, per _each dragee, . dragees are—
. produced contalnlng 50 ny. of the active base each. 20

EXAMPLE VI | | 20 A < .

solution for injection is prepared by di ssol vi ng

NN -pbis-[3-(3,4",5 - trlnethoxy . lugqagoyloxy) propyl] honopi perazi ne

di hydr ochl ord n-aguapro A BB HH i

equi Valent to 11. highlytyiscoperesi diierdisﬁolmmmSDMofeﬁiyldcoh@J'melcdculamqumhnmg 10 ng.

t of pqhq:rpaéa-l(}l g agl ghfmm The sopm, crystallizing dihydrochloride is
_(I)_ll;l Zte base per rgglp:‘:;ed by filtration, dned and recrystalfized from 120 by yvolume of e’chantzil pat '@t

35 years of sge 61@135’ ﬁbﬁra‘ 84! guaﬁfﬁ’éérﬁreéiﬁﬁés—m (66— Mﬁg‘? lu;eucal%m

apopl exi a was t I’&aﬁtﬁﬂng T\om! 4f witer oanfﬁﬁkﬂ:ﬁﬁon(ﬁ@ﬂmaddnﬂ'ﬂlg pibBuctrfias fnelting

N, N' - bi s-[ 3- point of (18419876 -t 1 | met hox benzoyl oxy] propyl ) d
honopi per azi ne each fo Of ro ay

wer e adni ni g§ er ed.J Qii? dﬁw‘g%-butoqg/ Pazmc sahlonde dnss 31.%@61 nganl(l) -N'-(3- £ Wp
dragees cont ai ni mgdrolyp Romopigdraking OB, &L, azmsnemwmrp(pupde #ecdrdify foor m of

its 30 dxdnw&rbmml{wdmﬂm Uf—@t—ledmm@pﬂmmmmd axkht,ée tines a
day for three we Td“mmmﬂwm“] 21 anpdypu e illness
occurred angsthe g %"; £t cggnhmo S %’Eﬁ% abl ys No
side effects haveanmﬁ shed with a small amount of béhJe -‘ 2bd ik Beated35 .

1. The basic est etith 2¥ hydrehlginaidal Thisy nmmaz{p-bumxy-bmoyloxy) ethyl]-N’- [3--

35 butoxy- yipxy yl] homoplpetazme PFPdE%; ipiatsdl cos
?_.' kOXy ar OUEOWI 1 %ﬁl&ﬁ: :{gﬂgéls tereci oﬁgil%ex se, £ : g ,' 2
il

to.3, mis 2 org m&sh&tﬁ\ﬁﬂm
chloride. After washing with water and drying over anhydrous sodium sulphate, the
solvent is distilled off. Thus, 19.5 g. of the ctude oily base compound is obrained which
corresponds to about 70% of the theoretical. :

25 : - ExaMpLE IV ' 25
0.25 g. of sodium are dissolved in 20 cc. of isopropanol. 1 30 g of 3,4,5-m— _
methoxy-benzoxc acid are added thereto and, thereafter, 1.50 .g. of N,N’-bis-(3-
bromopropyl) homopiperazine - dlhydrobrom1de [F.p.: 203°C.; prepared according
to Example I from N,N’-bis-(3-bromopropyl) ethylene dxamme and '1,3-dibromo- -
30 propane] are added thereto. The mixture is heated to boiling at reflux for 12 hours. 30
\__ After cooling to room. ‘temperature, the separated sodium -bromide is filtered off. The: _
: filtrate is evaporated in a vacuum. The residue is dissolved in ‘water, rendered alkaline
and extracted with ether. The dried ethereal extracts are evaporated; the residue is
dissolved in 3 cc. of alcohol and treated with éthereal HCIL Thus, the dlhydtochlondc :
35 of N,N’-bis-[3-(3",4’,5’-trimethoxy benzoyloxy) propyl] homopiperazine is obtained. 35
Upon recrystallization from 2 cc. of alcohol, 0.6 g. of the above dihydrochloride mono-
hydrate is obtamed Thxs compound has &’ meltlng point of 196—199°C. .

EXAMPLE V
404 g. of 34,5 tnmethoxy—benzmc acid 3’-chloropropyl ester, 7.0 g of homo- _
40 piperazine, 9.7 g. of potassium carbonate and 70 cc. of anhydrous dioxane are-heated . 40
to’ boiling at reflux for 25 hours. The resulting reaction mixture is added to. water
and extracted twice with methylene chloride. The combined methylenc ‘extracts are -
washed 3 times with water. Thereafter, the methylene chloride solition is shaken with
2N hydrochloric acid, N,N”-bis-{3- *47, ’-tnmethoxy—benzoyloxy) propyl] homo- T
45 piperazine dxhydrochlonde separates ag an -oily product. It is xmmedxately separated = - 45
- and the product solidifies upon standing for a short time. Liquid is sucked off under :
pressing and the resulting product is recrystallized from about 100 cc, of ethanol, The
resulting -reaction product crystallizes with a substantial amount of water of - -crystal- _
lization.” After drying over P,O; for a prolonged period of time, the monohydraﬁe is T
50 obtained. Yield: 21 g. (43.29, of the theoretical). F.p.: 196—197°C. 50

'  Bxampie VI . '
307 g ovf 3 45—tnmethoxy—benzoxc acid chloride are dlssolved in 20 cc. of
anhydrous benzene in a three-necked bottle equipped with a reflux condenser. A- mlx-
tre of 152 g of NN’-bls-(3-hydr0xypropy1)-1 S-diazacyclooctane (B.p.o,o5 - mim, B
55 135—-140°C.; prepared as described in Example 1 from NN’ b:s-(B-hydroxypropyl)_ 55
propylene dzarmne—l 3 and 1,3—chloro-bromopmpane), 14 g of triethylamine and -
200 cc. of anhydrous ‘benzene is added dropwise at 50 to 60°C. Thereafter, the reaction” -
mixture is heated to boiling at reflux for 1 1/2 hour. After cooling to room tem-
perature, the precipitated triethylamine hydrochloride is separated by filtration,; The
60 filtrate is ‘extracted ‘with 2N hydrochloric acid.’ After separation of the two layers, . 60




and x and y together represent a numeral of fromb5 to 7 40 and the

acid additijon salts thereof w th pharnmacol ogically accept abl e aci ds. 40

2. NN Zhis- [3 (3',4',5 -trinmethoxy-benzoyl oxy) propyl] honopiperazine and

t he acid add| tion sal ts thereoi 1(yy|,4t7bl phar macol og| cal | y acceptgabl e

aci ds. NIN—=bis=1 o- T et nUX meruu |ny) propyl ]

honopi per azi ne dltb%egeﬂns Pha:: “gse res ?;kahnzc‘t’eyﬂ‘e a é‘ or t he

product i On f baslfy we r@ﬁtﬁf EQ‘EI e solvent rated in a

[err] vacuum. Th¥{184.£kgNof eaarr&rswaas obfaibeds ssnan @il Fei aarmgtthal koxy:

groups Wit h ‘s t 0 bisecimrobthe dihydrochloride, the oilyt basrsis déseql‘feﬁl in J0Q cqaofrelcetiol erfd f r ond-1

to 3, mis 2 or FheeaiHCls sddeder al of from o to lerr] is 2

or 3 and x and y &L 13 Q%S%%ﬂ@ t.,,f&oo HoBogigirafine dihydro-

and the salts th&ihmgf’k ﬁoﬁy e ogeYC%)iﬁI,Cs&&hr A ﬁé(%rhdjsf umi)laﬁd:terldsed

by that 10 emztghmum stearate are a:)unatem mtxedmn beprppmﬁpgﬂ t profdwredind

t %/'ie gener al f or Contalns 28-75 mg. Of the above homt) gie ydr%hloﬁ (4 Compound
correspondmg to 25 mg. of the base), 0.7 m polyvinyl pyrrolidone, 87.0 mg. of

corn starch, 12.0 mg. of talcum and 1.0 mg. of magnesium stearate. These tablets are
coated in manners known per se to yield dragées weighing about 240 mg. each. When
15 intimately mixing the above components in such proportions that each tablet contains 15
57.50 mg. of said salt of homopiperazine derivative, 1.4 mg. of polyvinyl pyrrolidone,
120.4 mg. of corn starch, 18.0 mg. of talcum (free of iron) and 1.6 mg. of magnesium
stearate, and when coating said tablets to a total weight of 380 mg. per each dragée,
dragees are produced containing 50 mg. of the active base each.

20 ExampLE VIII 20
A solution for injection is prepared by dissolving N,N’-bis-[3-(3',4',5'-trimethoxy-
benzoyloxy) propyl] homopiperazine dihydrochloride monohydrate in aqua pro inj. in
an amount equivalent to 11.5 mg. per ml. of solution. This solution containing 10 mg.
of the base per ml. is filled into ampoules.

25 -TRIAL . 25
A patient 35 years of age and suffering of serious angina pectoris following
apoplexia was treated. Two 1 ml. ampoules (containing 10 mg. of N,N’-bis-[3-
(3’,4,5"-trimethoxy benzoyloxy] propyl) homopiperazine each in the form of its
dihydrochloride) per day were administered intravenously for 5 days and, thereafter,
30 two dragées containing 50 mg. of said homopiperazine compound in the form of its 30
dihydrochloride monohydrate were administered three times a day for three weeks.
Thus, a substantial improvement of the illness occurred and the capac1ty of the patient
increased considerably. No side effects have been observed, :

WHAT WE CLAIM IS:— :
35 " "1, The basic esters of the general formula I ' 35
- I
(cH,)
Qco-o- (o) m—u< >N (ch,) -o-ocQ
® lcHp)y _ (R4

wherein each R represents an alkoxy group with 1 to 4 carbon atoms, n is a
numeral of from 1 to 3, m is 2 or 3, x is a numeral of from 2to 4, y is 2 or 3
and x and y together represent a numeral of from 5 to 7,
40 and the acid addition salts thereof with pharmacologically acceptable acids, 40
2. N,N’-bis-[3-(3",4’,5-trimethoxy-benzoyloxy) propyl] homopiperazine and the
acid ‘addition salts thereof with pharmacologically acceptable acids.
- 3d N,N’-bis-[3-(3",4',5'-trimethoxy-benzoyloxy) propyl] homopiperazine dihydro-
oride.
45 4. A process for the production of basic esters of the general formula I : 45

/(Cﬂz’;
€0-0-(CH.,) ~N SN (cn) -o—ocQ
2'm 2
- < > N P o (

a (CHa)y

I

R) n
wherein R represents the same or different alkoxy groups with 1 to 4 carbon
atoms, z is a numeral of from 1 to 3, m is 2 or 3, x is a numeral of from 2 to 4,
y is 2 or 3 and x and y together represent a mumeral of from 5 to 7,
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ExampLE VII 20
N,N’-bis-[3-(3’,4’,5’-trimethoxy-benzoyloxy) propyl] homopiperazine dihydro-
chloride ‘monohydrate, polyvinyl pyrrolidone, corn starch, talcum (free of iron) and
magnesium stearate are intimately mixed in such proportions that a tablet produced
therefrom contains 28.75 mg. of the above homopiperazine dihydrochloride compound
(corresponding to 25 mg. of the base), 0.7 mg. of polyvinyl pyrrolidone, 87.0 mg. of
corn starch, 12.0 mg. of talcum and 1.0 mg. of magnesium stearate. These tablets are
coated in manners known per se to yield dragées weighing about 240 mg. each. When
intimately mixing the above components in such proportions that each tablet contains
57.50 mg. of said salt of homopiperazine derivative, 1.4 mg. of polyvinyl pyrrolidone,
120.4 mg. of corn starch, 18.0 mg. of talcum (free of iron) and 1.6 mg. of magnesium

~ stearate, and when coating said ‘tablets to a total weight of 380 mg. per each dragée,

dragées are produced containing 50 mg. of the active base each.

ExampLE VIII
A soluuon for injection is prepared by dissolving N,N’-bis-[3-(3’,4/,5’-trimethoxy-
benzoyloxy) propyl] homopiperazine dihydrochloride monohydrate in aqua pro inj. in
an amount equivalent to 11.5 mg. per ml. of solution. This solution containing 10 mg.
of the base per ml. is filled into ampoules.

TRIAL

‘A patient 35 years of age and suffering of serious angina pectoris following
apoplexia. was treated Two 1 ml. ampoules (containing 10 mg. of N,N’-bis-[3-
(3’,4’,5"-trimethoxy benzoyloxy] propyl) homopiperazine each in the form of "its
dibhydrochloride) per day were administered intravenously for 5 days and, thereafter,
two dragées containing 50 mg. of said homopiperazine compound in the form of its
dihydrochloride monohydrate were administered three times a day for three weeks.
Thus, a substantial improvement of the illness occurred and the capacity of the patient
increased considerably. No side effects have been observed.

_ WHA_T.WE CLAIMIS:— .
- 1. The basic esters of the general formula I

I

(cnz)

x

Qco-o—(cx )m-u/ >N—(CH ) -o-ocQ
(w7 = ~ ()
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wherein each R represents an alkoxy group with 1 to 4 carbon atoms, r is a
numeral of from 1 to 3, m is 2 or 3, x is a numeral of from 2 to 4, y is 2 or 3
andxandytogeﬂnerrepresentanumeraloffromSto?

and -the acid ‘addition salts thereof with pharmacologically acceptable acids.

2. N,N’-bis-[3-(3’,4’,5’~trimethoxy-benzoyloxy) propyl] homopiperazine and the
acid addition salts thereof with pharmacologically acceptable acids.

chloride.
4. A process for the production of basic esters of the general formula I

v (CHZ) ) :
- (R}ll ' . ' (CHz) (_R)B
wherem R represents the same or different alkoxy gmups with 1 to 4 carbon

atoms,nlsanumeraloffromltoB m is 2 or 3, x is a numeral of from 2 to 4,
y is 2 or 3 and x and y together represent a pumeral of from 5 to 7,

or

3. N,N’-bis-[3-(3’,4",5'~trimethoxy-benzoyloxy) propyl] homopiperazine dlhydro-

5.

10

15

20

30

35



[err] wherein R [err] and [err] have the sane neaning as in

formula | and Hal is a hal ogen. preferably chlorine or brom ne,
is reacted with a conpound of.--the-genreral- fornula VI

[err] : wherein [err] and [err] ~have the sane neanrng. as
formula | at an el evated tenperature and optlonally in the presence
of an acid binding agent - and that the thus obtained estegs, ‘éf '
desired, are reacted with a pharnmacol ogically acceptabl e acid t'o

yi eI & the correspondl ng salt 1m74m : 5 A process as’ cI ai rred [ n cI aim

Ho- (CH,)  ~N ~ >N—(CH2) -OH
| fougl o | _
5 .wheremm,xandyhavethesamemeamagasmfom:dal, 5,

is reacted with a.benzoic acid halogenide of the generai ;Eonmula H;'I

whemnRandnhavemesamem:amng asmiormulalandHalasahakgm,_.
: preferably chlorine or bromine, . | -
10 optionally in the presence of an acid binding agent or 10
_ b) an alkali metal salt or silver meial salt of 2 bemzoic acld of the general formula IV

. wherein R and » have the samemeanmg.a&mformulal and;Mems an alkali metal _

or a-silver metal cation .. T
15 1sreactedw1thanNN’-hxs—halugenoalkylcomponndethegeneralfommv S L

(G'HZ, . o o '«F

/ _\
Hal—(m{ ) —N ‘N—-(CH -Ha.l _

wherein m, x and y have the same meanmg as.in f.urmula Iandl:m.mahnhgen
preferably chlorine or bromine, .
at an elevated temperature or C . o :

20  ¢) abenzoic acid ester of the general formula VI R S2

QCG—O-.{CH;)#»M | 'II

{x)_é | | | S |

wherein R, n.and m have the same m.eamngasm formmalandHal ls.ahahgen,_:; S o o : i
preferably chiloring or bromine, . L E

is reacted with a compound of the; generai formula VI .

2 X - ViI

wheremxandyimvethesamemeamngasmformnﬂal
at an elevated. temperature and optionally in the presence of an acid ‘bmdmg agent .
and that the thus obtained esters, if desired, are reacted with a pharmacologlcally
-acceptable acid to.yield the corresponding sait. o
5. Apromsas clmmedrnclaun4mw1uch1t1sstartedfrom smungmatcmls
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are in the 3-, 4- and 5-positions to the group derived froma carboxy

group, mis 2, [err] is 2 and [err] is 3. 6. A process
as cl ai ' or.claimb in ' cidis used 5

as pharmacol ogi cal |y acceptabl e aci d. -

5 7. A process as clalned inclaims 4 to 6 in which the
reactions a) aand c) are carried out in the presence of an acid

bi ndi ng agent in a suitable solvent at an el evated t enper at ur e.

8. Conpounds as clained in.cl a| s 1 to 3 utvepamver produced by a process7 as

10 cl ai med IT] an of @&L ﬁl?
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conposi ti on -COApri spapharmacoivgicad) mn@emal?le@tlél med in_an t he_cl a| ms51 _
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11. Pharnmaceuti cal stan erern descri

reference 15 8.0 Cﬁmﬁfﬁﬁds&s \dlaime®lin bﬂulnl; 1 to 3 whenever produced by a process as
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