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THEREGE! Technical field The present invention is related to ne 115?@(?)3
t he”’ ¢onpound al prenol ol which is a therapeutically active conmpoun

treatnment of cardiac 5 di sorders such gs hypertension, angina pectoris
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nunber 10 of ulceratlons in the oesophagus of patients have been
reported. AttemTeshiizadl fididate these side effects by usi ng coat ed tablets-
have not yet beén successful. The object of the invention is to provide

al prenolol in a formthat 15 - avoids the side effects nentioned while
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related to slowrel ease preparations.
not yet been successful.

- The object of the invention is to provide alprenolol in a form that
15 avoids the side effects mentioned while maintaining a high absorption

of the drug from the gastrointestinal system.

Background of the invention

20  Alprenolol, having the systematic name 1-{2-allylphenoxy)-3-isopropyl-
amino-2-propanol, is described in SE-C-214 378, GB-C-1 140 508,
DE-C-1 294 955 and FR-C-1 479 614. As salts were proposed the hydro-
chloride, lactate, sulfate and sulfamate. For other substituted
phenoxypropanolamines salts of numerous acids have been proposed in

25 generic and Specifié terms.

To reduce gastrointestinal side effects of locally 1kritating compounds
slow-release preparations are used. Thus, potassium chloride is success-
fully used in preparations named Slow-K and Kalium-DuretteéE{ Prepara-

30  tions of this kind containing alprenolol hydrochloride do however .
not reduce the risk of damage on the'oesophagué, To the contrary, most
of the damages reported are related to slow-release preparations. -
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5 - 2'Cbnplex formation with cérrageenan to reduce oesophageal damage of
nepr@ﬂlunr doxycycl i ne and propranol ol has been proposed in EP-Al -00914

09
conmpl exes are difficultly sol ubI; in water but release the drug in

cid environment of the stomach. The €ontent 5 of drug in these conpl exes
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Most pref er p@d claésépPbBTEMsOlin RRABESAINRre A3 ghh&oageT €dbNetls Tkt desited he

invention are represented by the fornmula H [err OCH[err]CHCHCH[err]N
(CH3) 2 A HCHerr]CHCH err] wherein A represents H
err]= C Description of e invention COO HOOC 600 The

resent invention also provides a pharmaceutical conposition 25 conprising -
salt of alprenolol with benzoic acid or naleic acid,
10 The present invention provides as new salts the salts of alprenolol

with benzoic acid or maleic acid. These salts are found to be very
well tolerated and they are not causing damages on the cesophagus.

Further, the absorption of the new salts is about as high as for the
. 15 hydrochloride. '

Preferred salts are alprenolol benzoate and alprenolol hydrogenmaleate.
Most preferred is alprenolol benzoate.

20 The preferred salts of the invention are represented by the formula

H

OCH,CHOHCH,NCH(CH3), A

N
|
H

CH CH=CH2

2

wherein A~ represents '

H /H_

Se=c/ or coo'
/ \ - .

The present invention also provides a pharmaceutical composition

25 comprising a salt of alprénoloL with benzoic acid or maleic acid,

HOQC

and a pharmaceutically acteptébLe-adjuvant.

- A pharmaceutical preparation fof administration of aiprenolol via |

the gastro-intestinal system where a1prenolol is in the form of a

salt with benzoic ac1d or ma1e1c ac1d, js a further aspect of the
30 invention.
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and a pharnaceutically acceptabl e adjuvant. A pharnaceutical preparation N
for adm nistration of al prenolol via the gastrointestinal system where
al-gFenolol is in the formof a salt w th3benzoic acid or maleic acid, is
furt her aspect of the 30 invention. 3 Oral pharmaceutical preparations

of the new al prenol ol salts are found to provide the greatest advantages
over previousl grdnpharmaicaltadapr preploat jpns pefi ahe orew, aprenbis satith aoe affound
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products which are rapidly absorbed and products with a prolonged duration.

In the preparati on of r cal ti is0 | t

of the bresent e FER BFERE" R B BEL Byo POl 8656 R4 pdridtelnfenn
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stearate, polygiéauc@8eEHiXAOAre Papid1§ AbdePbediAdDFrdALESS Gdth Y BréFddlgeds. |f
coated tablets are wanted, the above prepared core may be coated with a

concentrat ed s8PTAYI8A: of sugar, which solution nmay contain e.g. gum arabic,
gelatine, talc, titandi oxide or the i ke.. Furthernore,

In the preparation of pharmaceutical preparations containing a salt .
15 of the present invention in the form of dosage units for oral _
administration the alprenolol salt may be mixed with suitable excipients
_ such as lactose, saccharose, sorbitd], mannitol, starch such as potato
starch, corn starch, amylopectin, cellulose derivatives or gelatine,
as well as with a lubricating agent such as magnesium stearate, calcium
20 stearate, polyethyleneglycol, or the like, and be pressed into tablets.
If coated tablets are wanted, the above prepared core may be coated
with a concentrated solution of sugar, which solution may contain
e.g. gum arabic, gelatine, talc, titandtexide or the like. Furthermore,
the tablets may be film coated with a polymer in organic or agueous
25 solution.

In the preparation of soft gelatine capsules (pearl-shaped closed

capsules) which consist of ge]atine and e.g. glycer1ne or in the.

preparation of similar closed capsules the alpreno1ol salt is mixed
30 with a vegetable oil. Hard gelatine capsules may contain the active
compound in combination with suitable excipients such as lactose,
saccharose, sorbitol, mannitol,'starch (such as e.g. potato starch,
corn starch or amylopectin), cellulose derivatives or magnesium
stearate. - '
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the tablets may be filmcoated with a polynmer in organic or aqueous 25
solutiQn. In the preparation of soft gelatine capsules (pearl-shaped,
chesed capsul es), *which consi st of gél atine and e.g. glycerine or in t.el Hr
preparation of simlar closed capsules the alprenolol salt is m xed 30 v/

with a vegetable oil. Hard gelatine.ca sul es may contaig the dctive
conpound | POTAGeHERELS AT iechak @dmimistrakion Pan o8 RIRPRreS inatheg derm

sacehar 0seof Spbb Plori &8N @ .cofit HrC Ithé et hvasuBstancRoimtaombitreh, corn
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starch or amyl opect.in),.cellul ose derivatives_or egiu egrate. 35
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capsul contain the acti'vé substance in a mxture 5 Wwth a _
-vegetable oil or paraffin oil. The alprenolol salts of the invention may be
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‘hydr ochl ori dge. Fh

us, suitable daily dosages of the n sal ts_would be from -

0'1 Lo 1 5! ar GMOUts, 3% gECaRIIergprs 8l REEIP )0 L MBEAGH 19 tiEn TeSor r espondi ng
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prepared inR_a nmann known .pel,.se reactj | or I S j t | ei c
Beia dfa bBaSdt Tt hay ciyBEb” Falterhr oY heRbiiefhe 43 E0 . epdie
i | | ustratedlprsenoiel fhyldroctilogidexanpl es. Exanple 1 | _

‘The salts of the invention may be prepared in a manner known per se

by reacting alprenolol base with maleic acid and benzoic acid, respect-

15 ively.

The invention is further illustrated by the following examples.

Example 1
20
31.2 g of a 40% solution of alprenolal base (50.1 mmol) in acetone
was evaporated and 35 ml isopropyl alcohol was added. After evaporation.
the residue was dissolved in 18.7 g of isopropyl alcohol and heated
to 50°C. 5.8 g (50.1 mmol) of maleic acid was dissolved in 60 ml iso-
25  propyl alcohol with stirring. The maleic acid solution was mixed with
the alprenolol solution at 50°C. 15.3 g of alprenolol hydrogenmaleate
(1:1 salt) was obtained as a white cryStal]ine powder after crystalliza-
tion and drying. Yield 83.6%. M.p. 111°C.

30 ExamETe 2

31.2 g of a 40% solution of'alpreno1ol_base (50.1 mmol) in acetone

and 25 ml of acetone was heated to 50°C.. 6.1 g (50.1 mmol) of benzoic

acid was dissolved in 70 ml acetone. The benzoic acid solution. was
35  added to the alprenolol solution and heéted to 50°C. 16.7 g of
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20 3 2 g of a 40% sol ution of al prenolol base (50.1 nml) in acetone was
evaporat ed 'and 35 ni i sopropyl al cohol was added. -After evaporation the

r esffdpe was di,ssol'ved in 18.7 g of isopropyl alcohol and heated to

50[ rr]C 5.8 g (50.1 mmol) of naleic aci ddwas dissolved in 60 m iso-
pro yl al cohol with stirring. The nmaleic acid solution was mxed with t

al prfepol ol solution at 50[err]C. 15.3 g of al prenol ol hydrogennal eate (

sal t}zwas obtained as a white crystalline powder after crystalliza- tion
and Hryi ng. Vi el f ;Ben fi% M&oa@é%@réﬂ&m@@ as b@(Wi:@ cPy$a1d Pridr a 40%
sol uf on. of alprenolol base (50 mol ) .in a;gtgfe and ig of acetone was
heatfd to 50C. erysgal! 56331%1“3 d(W”Eﬂa'nﬂ'ﬂ)F@ wisP dil ved in 70 m

acet bie. The benzoic acid solution was 35 added to the al prenol ol

sol ufion and heai ed Eo§50[err]c 16.7 g of .al prenol ol benzoate was
obtajned as big ystals after."crystallization and drying. Yield
89.8% Mp.5119[err]C. Exanple 3 5 Al prenol ol hydrogennaleate (128 g,
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m xed wi th Hnhydyablets arisostegrated dar y&5avetere ine3 mihoSeest according to USP
XX)

Example 4

15 Alprenolo) benzoate (130 g, corresponding to 100 g alprenolol hydro~
chloride) was mixed with anhydrous lactose, microcrystalline cellulose
and magnesium stearate according to Example 3. Tablet weight 360 mg.
Disintegration time according to USP XX 3.5 min.

20 Example §

Tablets were prepared'in-a manner ;Ea1ogous to Example 3 of a mixture
- of alprenolol benzoate (260 g), anhydrous lactose (142 g), micro-
crystalline cellulose (181 g), crosslinked polyvinylpyrrolidone (29 g)'
25 and magnesium_stearate (6 g). The tablet weight was 309 mg and the
time of disintegration 20 s.

Example 6

.30 Slow release tablets were prepared by m1x1ng a1pren0101 benzoate (260 g)_.
‘with magnes1um stearate (26 g). The mixture was moistened with a




and nmagnesi um stearate according to Exanple 3. Tablet weight 360 ny.
Disi ntegration tinme according to USP. XX 3.5 nmin. 20 Exanpl e 5 Tabl

ets .
were prepared in a manner anal ogous. Qo Exanple 3 of a m xture of al pr
benzoate (260 g), anhydrous |actose (142 g), mcro- crystalline celluko

(181 g), cr Linked v Py )92 sium .
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gccor di ng aocdygibngoto WHP XX. 2 6 hours Tablets, Exanple 6
40 - 49 58 77 88 %Aptln[err] Dur ul esp[err] 45 63
: 0 : r . '
g3 94 A>15.Exanple.7 . 2 A 6 hours
- Tablets, Example 6 40 58 77 88 %
apti®purute® 45 63 83 94 1%
15
Example 7

Alprenolol hydrogenmaleate (64 g) was granulated with ethanol (17 g).
After drying the granules were sieved through a 0.7 mm sieve and mixed

20  with anhydrous lactose (136 g), microcrystalline cellulose (91 g),
crosslinked polyvinylpyrrolidone (14.5 g) and magnesium stearate (3 g).
The mixture was compressed into tablets with 10 mm diameter weighing
308 mg. The disintegration time was about 10 s and the dissolution

|
1 : in artificial gastric juice was complete in 10 min.
25

B Example 8
A slow release preparation based on a large number of individually |
coated small pellets.was prepared in the following manner. |

- 30 ' o _ _

" Alprenolol benzoate (74 g), microcrystanine' cellulose (16 g), di-sodium

hydrophosphate (10 g) were mixed in an intensive mixer. The mixture

was moistened with about 35 g of water and was worked until round

granules were formed. These were dried and granu1es greater than 1.0 mm
35 and smaller than 0.5 mm were sieved off. '




ol ol hydrogennal eate (64 g) was granul ated with ethanol (17 g). After

dry ~the-granul es were sieved through a 0.7 mm sieve and m xed 20 W
Wyt ous | actose (136 g), mcrocrystalli ng cellulose (91 g), crosslinkeg

pols VI nyl pyrrol i done (14.5 g) and magnesium stearate (3 g). The m xture

coffiressed into tablets with 10 nm di ameter wei ghing 308 ng. The :
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The-granul es vve coate tin Lth a . sql utian
contsting of 107 @Byl et hiy psbusred 8 Reerte, BHteE) Trdasthof aBu el itgase
kg Rt hanol . Aftdzheoh‘q&agg dshe targeuhumbenesfe shalll gdamuitee emohdcgeladhedavithin

jul es in an lﬁ%ﬁ %Aghggsltog éeﬁ%gl g df & the drug. #:?Qés%l means_ .furthgr-

hydtochl ori de. %he ca fest repar egr at e~ af ' nges
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gastric juice (USP XX) with equipment II according to (USP XX) was as follows
15 0.5 1 2 3 4 hours
21 41 72 85 90 %

Biological tests
20 . .

Qesophageal irritating effect

Tablets prepared accofding to Examples 3 and 4 were compared on
desophagus-irritating effect with tablets containing 100 mg alprenolol
.25 hydrochloride (Aptiégz AB Hissle) and tablets containing di-alprenolol
fumarate in an amount corresponding to 100 g of the hydrochloride, |
said tablets being prepared in analogy with Example 3. The test was
carried out in the anaesthetized pig by lowering-the tablets into
the oesophagus and fixing with a silk thread according to Olofsson .
30 et al., Acta Pharmacol. et Toxicol. 53, 385-391'(1983) After 5 hours
' the tablets were taken up and the oesophagus was rinsed with 50 ml
of water. The mucous membrane was photographed through fibre optic.
The results appear in the table below. '
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ui ce (USP XX) mnth equi pment |1 according to (USP XX) was as follows 1
5 - 2. 3 4 hours 21 41 8

T 90 WbBloIoglcaI tests 20 CEsophageaI irritating effect Tablet
repared according to Exanples 3 and 8 were conpared on
esophagus-irritatjng effect with tablets containing 100 ng al prenol ol 25
ydrochloﬁqﬂ9%§%ﬁ49ﬁerr] AB . Hassle)P&ﬁanabIets 86ﬁF§ ﬁmh&ﬂmﬁhﬁpwenolo
umzat e i-R—an ofs a & sai d
abl ets bei repared nalogy mnth anple 3. The test mas carried out
in the ané@ggHg i £ by |owering t Eitablets i BP0 FERE W& phagus and
f|X|ng wth a silk thread according to O2ofsson 30" et “"al., Acta
Pharmacol . et Toxicol. 53, 385-391 (1983). After 5 hours the tablets were
t aken up aabléte, oexmpphgué was rinsed wdth 50 ni @kyﬁhﬁaﬁ. The mucous

menbr ang was phot ogr aphed through fibre gptic. The results@appear in the
tabl e below. 35 Preparation - Pig no. Reaction in the
gg;ggpggzmwﬁslofxmfscﬁlmaeg 5L sedRreaaldedn & Jfab! et

4 tapP¥efcti on Al prenol ol - h}drochﬁorlde) ulceration geyere
ulceratlon t abl et ) 6 ul ceration Al prenolo

fumar at e tapl et
, A

prenoloz fumarate tabieaCtloq

no reaction
8 . ulceration

10 Thus, tablets containing the alprenoclol salts of maleic
acid and benzoic acid p&oduced substantially less harmful
effects than did the marketed alprenolol hydrochloride
product. '

;; 7ivo absorption

15 Absorption of tablets prepared according to Example 5 and
alprenol hydrochloride (Aptin™) tablets 100 mg was studied
in 6 healthy test persons after one night of fasting.
Plasma samples were taken during 25 h and alprenolol
content was determined by gas chromatography. In the

20 accompanying drawing, Figure 1 shows the absorption of an
alprenolol benzoate tablet compared with an alprenolol
hydrochloride tablet, whereln(j represents alprenolol
HC1 (Aptléﬁtabl) 100 mg (n=6) and ] represents alprenolol
benzoate tabl 130 mg (n=6); the absorptlon from the

25 benzoate tablet was as fast and complete as. from the

 reference tablet '

Ansorptlon of alprenolol from tablets prepared according to
Example 7 was studied and compared with tablets containing
- 50 mg alprenolol hydrochloride (Aptlég 50 mg) by

30 administering orally on different occasions two tablets to -
a fasting dog. Blood samples were taken repeatedly durlng

five hours. Plasma concentrations appear from the table
below. ' ' |




; ul ceration 10 Thus, tablets cont ai ni ng the al prenolol salts of
.o‘-am d and. benzoic -acid produced substantially less harnful effec
r did the mar ket ed al prenol ol hydrochlgorl de product. In vivo absorp
Absor ption of tablets prepared according to Exanple 5 and al prenol .
hygr ochl ori de (Aptinn) tablets 100 ng was studied in 6 healthy test persons
af fer one night of Tasting. Pl ashprepaipl dydoere t akdiabtel Engneds-h and

~enol ol content was det er ni neU1%dga'sabdhtomat ograth In the 20
ac¢onpanyi ng drawi rig) Figure 1 shovi@mehé&l Jabsor pti.on of {2 141 br enol ol-
bejzoat e tabl et compared W T an arprenor ol nyadr ocnl or| de tablet, V\/ner ein
[erdr] represents al renol ol HC1 (Apti[err]abl) 100 ng (n=6) and [err]

regr esent s 3al pr enol 25benzoat e tabl 230 ng (n=6); the ab rption fromthe
25 fbenzoat e tabl et* m/ass as fast and qgnplete as fromthe §4ference tablet.
Abdor ption-of alpre f+om t abl et 1prepared accordin o Exanple 7 was
st ydi ed and conpare th tabl ets contai ni ng 50 ng al prehol ol hydrochloride
(Adtin[err] 50 ng) by 30 adninisterid®§ orally on differé¥ occasions two
taljl ets to a fasti n‘deog. Bl ood'sanmfﬁs were taken repegggedl y during five:
hodrs. Plasma concentrati ons appear omthe table below, -9 Ti me
Al grenol oltthydra- 2 Tabl et Exaifdle 7 315

. . 3 164 S 206

] 4 62 _126

; 5 19 64 .

15 -

; Both tablets were rapidly absorbed to about the same degree.

20




¢h| ori de tablet (h) . (nmol /1) T ot
S T iy O
L i i

64 15 Both tablets were rapidly- absorSRINR about the sanme degree. 20 I.°
- 10 - CLAIMS 1. A salt of al prenol ol wth benzoic acid or naleic acid. 2.
A salt. according to claim1 which is aIprenoIoI benzoate or al prenol ol

hydr ogennal eat e.

: | ol ., b 4. A d
according.to cl ai m 1 éubst%rﬁq%ait I‘?f"l e %?Jn"ﬁg‘é{?ﬁ’% ﬁ?t‘ﬁcggg Egnce to

any one of the Eﬁ mples . A pharnaceutlcal conposition conprising a 10
conpound as one of claims 1 to 4 and a -

2. A salt according to claim 1 which is
albrenoloi benzoate or aiprenoloi hydrogenmaleate.
5 - . 3. Alprenolol benzoate.
| 4. A compound according to-claim'l
substantially as herein descriﬁed with reference to any
one of.the Examples. |

5. A pharmaceutical composition comprising a

10 compound as defined in any one of claims 1 to.4 and a
pharmaceutically acceptable adjuvant.

6. A pharmaceutical composition according. to
claim 5 which is suitable for oral administration.

Ry .A pharmaceutical composition according to

15 claim 5 substantially as herein described with reference
to any one of Examples 3 to 8.

8. A process for prepariﬁg an'alprenolol selt
as defined in any one of clalms 1l to 4 whereln an
alprenolol base is reacted w1th ben201c acid or maleic

20 acid,

9. A precess-according to c1aiﬁ 8
substantlally as herein descrlbed w1th reference to
Example lor 2.

lO. A compound according to any one of clalms

25 1 te 4 or a compos;t;on accordlng_to any one of claims
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5 cla:.ms 1 to 4 or, a comp051tz.on accord:.ng to any one of :
claims 5 to.7 for use in the treatment of card:.ac
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