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COMMONWEALTH OF AUSTRALIA !
Patents Act 1952

DECLARATION IN SUPPORT OF A CONVENTION APPLICATION UNDER PART XVI,
FOR A PATENT.

In suppcrt of the Convention application mader uader Part XVI,
of the Pitents Act 1952 by HOECHST AKTIENGESELLSCHAFT of 50,
Britningstrasse, D-6230 Frankfurt/Main 80, Federal Republic of
Germany for a patent for an invention entitled:
Alkylated polyethylenimine derivatives, process for their preparation, their
usze as pharmaceuticals and pharmaceutical preparations

We, Ulrich Tergau, Am Dornbusch 3, D-6239 Eppstein/Taunus,
grgnz Lapice, Sandweg 2, D-6233 Kelkheim (Taunus)
"ederal i 5

dn sole£n1538381%Sn%gﬂii¥“%%%1are as follows:

,

1. W¥a are authorized by HOECHST AKTIENGESELLSCHAFT the applicant

L, 4T tlhe patent to make this declaration on its behalf.

2. The basic application as defined by Section 141 of the Act was

made in the Federal Republic of Cermany
under No. P 39 01 527.0 -+pn January 20, 1989
by HOECHST AKTIENGESELLSCHAFT

3. a) Walter Heitz, 5 Am Schmidtborn, D-3570 Kirchhain
b) Thomas Fischer, 75 Kasseler StraBe, D-3550 Marburg
c) Bela Kerekjarto, FA8 Weilbdcher WHlder, D-6238 Hofheim am Taunus
a) - ¢) Federal Republic of Germany

ig/are the actual inventor(s) of the invention and the facts upon
wihich HOECHST AKTIENGESELLSCHAFT

is entitied to make the application are as follows:
The said HOECHST AKTIENGESELLSCHAFT

is the assignee of the said

Walter tHeitz, Thomas Fischer, Bela Kerekjarto

b, The basic application referred to in paragraph 2 ¢f this
Declaration was the first application made in a Convention
country in respect of the invention the subject of the application.

DECLARED at Frankfurt/Main, Federal Republic of Germany
this December 6,1989

To the Commissioner of Patents
HOECHST AKTIENGESELL‘Q@AFT

ﬂ N —
o [eapdy NV V'S
PAT 510 Prokurist Authorized Signat

ppa. Tergau i.V. Lapice
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ALKYLATED POLYETHY:ENIMINE DERIVATIVES, PROCESS FOR THEIR PREPARATION, THEIR
USE AS PHARMACEUTICALS AND PHARMACEUTICAL PREPARATIONS

International Patent Classification(s)
C08G 073/04 A23L 001/30 Cn8G 073700 AB61K 021/7568

Applicatior No. : 48618/90 {22) Application Date : 19.01 0

Priority Data .
Number (32) Date (33) Country
3501527 20.01.89 DE FEDERAL REF UBLIC OF GERMANY

Publication Date : 26.07.20
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Applicant(s) -
HOECHST AKTIENGESELLSCHAFY

Inventor(s) ' 7
WALTER }HEITZ; THOMAS F'SCHER; BELA KEREKJARTO

Attorney or Agent o
WATERMARK PATENT & TRADEMARK ATTORNEYS , Locked Bag 5, HAWTHORN VIC 3122

Claim

1. A non-crosslinked or cxcsslinked alkylated polyethyl-
enimine, wherein the starting polyethylenimine has a
molecular weight of 10,000 to 10,000,000, the alkylating
agent has the formula I

R-X (I)

in which X is chlorine, bromine, iodine, CH,-S0,-0- or
CH;=4, ,)—S0,-0 and

# is a straight-chain or branched C-Cy-alkyl
radical which is optionally substituted by i1 mono-
or bicyclic saturated hydrocarbon havirng 5 to 10
ring carbon atoms, or by a phenyl radical
and, in the case of the crosslinked alkylated pnlyethyl-
enimines, the crosslirking agent is an a,w-dih,aloalkéne
having 2-10 carbon atoms or a higher functionalized
haloalkane having 2-10 carbon atoms.

2. A process for the preparation of non-cfosslinked or
crosslinked alkylated polyaethylenimine riexrivatives, which
comprisey alkylating & polyethylenimine having a molec-
ular weight between 10,000 and 10,000,000 with an alkyl-
ating agent of tha formula R-X, in which X and R have the

0!‘/2*
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meanings indicated and, if desiréd, crosslinking with an
a,w~dihaloalkane having 2-10 carbon atoms or higher
functionalized haloalkane having 2-10 carbon atoms by
methods customary in polymer chemistry.

4. A pharmaceutical preparation which contains a compound
as claimed in claim 1 or its physiologically tolerated

salt with an acid.
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The following statement is a full description of thls Inventlon, including the best method of performirig it known to :« us
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Description

Alkylated polyethylenimine derivatives, process for their
preparation, their use as pharmaceuticals and pharmaceut-

ical preparations

The invention relates to alkylated polyethylenimine
derivatives, to a process for their preparation, to
pharmaceutical preparations based on these compounds and
to their use as pharmaceuticals, in particular for
lowering increased lipid levels.

Insoluble basic, crosslinked polymers have bzen used for
a considerable time for binding bile acid and are used
therapeutically in the 1light of these properties.
Chologenic diarrhea (for example after resection of the
iléum) and increased cholesterol blood levels are treated
causally as the object of therapy. In the latter case, it
is a matter of intexvention in the enterohepatic circul-
ation, the corresponding resynthesis of cholesterol in
the liver being provoked in place of the bile acid com-
ponent taken out of the circulation. Recourse is made to
the circulating DL (low density lipoprotein) cholesterol
to meet the cholesterol need in the liver, the hepatic
LDL receptoeors coming into effect in increased number. The
acceleration of LDL catabolism thus caused has an effect
owing to the reduction of the atherogenic cholesterol
content in the bloond.

The ion exchangers use¢l as pharmaceuticals have ¢ither
quaternary ammonium groups (such as colestyramine) or
secondary or tertiary amine groups (such as colestipol)
as active groups. The daily dose of colestyramine is
expediently 12-24 g, and 32 g are recommended as the
highest daily dose. 15-30 g is the recommended daily
colestipol dose. Taste, odor and high dosage make patient
compliance more difficult. The side effects go back to
lack of selectivity (for example avitaminoses), which
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even have tc be considered in the dosage of medicaments
given simultaneously, and also to bile . acid depletion,
which cause various gastrointestinal disturbances (co-
nstipétion, steatorrhea) to a different degree. For both
preparations, a therapeutic significance by combination
with other hypolipidemic pharmaceuticals such as fibr-
ates, HMG-CoA reductase inhibitors, probucol (cf., for

example, M.N. CAYEN, Pharmac. Ther. 29, 187 (1985) anc

8th International Symposium on Atherosclerosis, Rome,
Oct. 9-13, 1988, Abstracts p. 544, 608, 710) has been
described, the effects obtained even making the therapy
of severe hyperlipidemia possible. It therefore appears
significant to find suitable substances with the given
principle of action and without the disadvantages of the
preparations presently used.

The following features of the preparations mentioned and,
4dn particular, of colestipol are rzegarded as worthy of
improvement:

1. The high daily doses, which are to be put down to a
relatively low binding rate at neutral pH in iso-
tonic medium and the release (partial) of the
adsorbed bile acid again,

2. The qualitative shift in the bile acid composition
of the bile with a decreasing tendency for cheno-
deoxycholic acid and the increasing risk of chole-
lithiasis associated with this.

3. The lack of a damping effect on the cholesterol
metabolism of the intestinal bacteria.

4. The binding rate of vitamins and pharmaceuticals,
which is too high, makes a need for substitution of
these substances and for blood 1level controls
necessary in some cases.

5. A further improvement can be obtained in the form
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for administration.

The removal of the deficiencies listed is surprisingly
achieved by the use of high mbylecular weight alkylated
polyethylenimines. The non-~absorbable macromolecules
exhibit their action both in soluble form, corresponding
to the non-crosslinked structure, and in the insoluble
state as the crosslinked polymer.

Crosslinked polyethylenimines are described in US Patent
3,332,841, The crosslinking is carried out, inter alia,
by means of alkylene groups having 2 to 8 carbon atoms,
the molecular weight of the starting polymers being
between 800 and 100,000. For the treatment of temporary
hyperacidity of the stomach, 0.25 to 5 g are administered
per dosage unit. MNeither the binding of bile acid nor
a iipid-lowering activity of the crosslinked polyethylen-
imines associated with this is described, as without
alkylacion the polyethylenimines have no binding capacity
or-only an insignificant binding capacity compared to the
bile acids, clepending on the type. Owing to the large
potential charge density, provision can be made for
sufficient binding capacity by means of alkylation and
for affinity and binding specificity by means of the
choice of substituents af appropriate hydrophilic/hydro-
phobic character.

The invention therefore relates to non-crosslinked and

crosslinked alkylated polyethylenimines, wherein the

starting polyethylenimine has a molecular weight of

10,000 to 10,000,000, the alkylating agent has the
formula I |

R-X (1)

in which X is chlorine, bromine, iodine, CH,;-S0,-0- or
cn,—@—soz-o and

R is a straight-éhain or branched C,-~Cy~alkyd
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radical which is optionally substituted by a mono-
or bicyclic saturated hydrocarbon having 5 to 10
ring carbon atoms, or by a phenyl radical
and, in the case of the crosslinked alkylated polyethyl-
enimines, the crosslinking agent is an a,w~dihaloalkane
having 2-10 carbon atoms c¢xr a higher functionalized

haloalkane having 2-10 carbon atoms.

The process for the preparation of the alkylated poly-
ethylenimine derivatives according to the invention
comprises alkylating a polyethylenimine having a mciec-
ular weight between 10,000 and 10,000,000 with an alkyl-
ating agent of the formula R-X, in which X and R have the
meanings indicated, and, if desired, crosslinking with an
a,w-dihaloalkane having 2-10 carbon atoms or a higher
functionalized haloalkane having 2-10 carbon atoms by
methods customary in polymer chemistry.

The crosslinking can be carried out before or after the
alkylation. Carrying out the crosslinking aund the alkyl-
ation simultaneously is particularly preferred.

Polyethylenimines having a molecular weight above 100,000
are preferably employed.

In the alkylating agents R-X, X is preferably chlorine or
bromine.

R is preferably a primary alkyl radical. If the alkyl
radicals are substituted by the ring systerns mentioned,
these are preferably arranged so that they are linked to
the polyethylenimine via a spacer having 1 to 4 CH,
groups. The cyclohexyl radical is particularly suitable
as a monocyclic saturated substituent. A suitable bi-
cyclic hydrocarbon radical is, for example, decalin. A
particularly suitable alkylating agent, whose alkyl
radical is substituted by phenyl, is benzyl bromide. A
suitable alkylating agent without substituents in the
alkyl radical is preferably butyl chloride.
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The alkylation can be carried out in several stages. In
this way, the possibility exists of fixing different

substituents tc the same polymer.

The ratio of the alkylating agent employed to the amino
groups of the polyethylenimine is 0.2:1 to 5:1, preferab-
ly 0.5:1 to 2:1.

By means of the reaction with alkylating agents, a part
of the secondary amino groups in the chain are converted
into tertiary and quaternary structures. The formation of
tertiary amino groups is preferred.

Suitable crosslinking agents are, for example, di- and
trihaloalkanes, preferably «,w-dihaloalkanes such as, for
example, 1,6-dibromqhaoxrne and 1,10-dibromodecane. The
amount of the crosslinker is preferably 2-25 mol-%,
relative to the alkylating agent employed.

The alkylated polyethylenimines according to the inven-
tion adsorb acids intrinsic to the body, in particular
gallic acid. In the light of these properties, they are
in a position to lower elevated cholesterol levels. The
alkylated polyethylenimines according to the invention
have essentially more favorable bile acid-absorbing
properties compared to colestipol, as is discernable from
the experiments described below.

1. In vitro experiments

1.1 Adsorption batch containing individual gallic acids
Experimental conditions: volume = 10 ml;temperature:
37°, inrubation in a shaking water bath, duration:
2 hours; medium: isotonic buffered physiological
saline jolution, pH 7.0; bile acid: 10-15 pmoles;
adsory sr (= compound according to the invention or
comparison compound): 10-100 mg.
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The gallic acid in equilibrium with the adsorbate is
determined by means of enzymatic analysis. The
methods via 3a-hydroxy- or 7a-hydroxysteroid de-
hydrogenases (EC 1.1.1.50 or EC 1.1.1.159) were
carried out according to the description in
Bergmeyer (H.U. Bergmeyer, Methoden der
enzymatischen Analyse (Methods of Enzymatic
Analysis), 2nd edition (1970), p. 1824) or the
product information to product No. H-9506 from SIGMA
CHEMICAL Co. (St. Louis, USA). The proportion of
bile acids bound was calculated from the dif-
ference between the control batches without adsorber
and the complete batches. The experiments for the
characterization of the adsorber were carried out
with variation of the prestated -bile acid concen-
tration or the adscrber amount, and less fréquently
the incubation period, pH or ionic strength.

An alkylated crosslinked polyalkylenimine according
to Example 2 showed a qualitatively better effect
owing to stronger cholate binding than colestipol
since, incubated with a 2 mM glycocholate solution,
50 mg of colestipol adsorbed under 6 % of the pile
acid, on the other hand polyimine as in Example 2
absorbed 74 % to 76 % of the gallic acid.

Reversibility testing.

The adsorbate removed from the equilibrium in a
batch as described under 1.1 was postincubated with
fresh  bile acid-free medium and the bile acid
released was determined as under 1.1.

In this experiment, it was possible to show that
less hile acid was released again from adsorbates
containing alkylated crosslinked polyethylenimine as
in Example 2 since, from the adsorbatz of 50 mg of
colestipol with 2 mM of glycocholate, 57 % of the
bile acid was released again, on the other hand
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only 4 % to 5 ¥ was released from the adsorbate of
50 mg of compound according to Example 2.

1.3 Adsorption batch containing bile . acid mixtures.

The conditions indicated under 1.1 were modified
with respect to gallic acid such that 40 uru.les of
the tauroconjugate of cholate, chenodeoxycholate,
deoxycholate and lithocholate were brought into the
batch simultaneously, 20 - 100'mg of the adsorber
being used. The imdividual adsorption rate of

the bile acid was determined by separation and
determination by means of high pressure 1liquid
chromatography (N. Parris, Analyt. Biochem. 100
(1979) 260-263).

Under these experimental conditions, an alkylated
« polyethylenimine according to the invention as in
Example 1 showed a larger binding rate, as 20 mg of
colestipol bound 54 % of a mixture of 4 tauroconju-
gated bil: acids (each containing 4 mM), on the
other hand polyimine as in Example 1 bound 83 %.

In vivo experiments

‘ Young male Wistar rats of a body weight of about 200 g

were divided into groups of 6 animals and kept on stan-
dard feed. In each case samples of faeces were taken from
the animals for analysis before the start of the experi-
ment, and 1 and 2 weeks after the start of the experi-
ment. If water-soluble, the adsorber was administered
daily as a weakly acidic buffered solution at 100, 250 or
500 mg/kg of body weight for 14 days using the stomach
tube; as the insoluble substance the adsorber, suspended
with 1 % of Tylose®™ (water-soluble cellulose ether) as
the vehicle, was incorporated at 250 or 500 mg/kg of body
weight daily for 14 days using the stomach tube.

In samples of faeces, the neutral steroids were extracted
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after homogenizing with chloroform/methanol 2:1 (v/v),
the extract was hydrolyzed and the hydrolyzate was
extracted with diethyl ether/heptane 2:1 (v/v). After
evaporating the solvent, the sample was subjec. :d to gas
chromatographic separation and analysis (H-CH. Curtius
and W. Blirgi, 2. Klin. Chemie 4 (1966) 38 - 42).

The examinations of the samples of faeces showed the

following:

2.1 If che adsorber was a crecsslinked alkylated poly-
ethylenimine as in Example 2, a more rapid onset of
action was determined since, after feeding 250 mg of
adsorter/kg of body weight daily for 7 days to rats,
the additional excretion of unconjugated bile acid
in the taeces was 38 % with colestipol, on the other
hand it was 115 % with the compound as in Example 2.
The effect of polyethylenimine is obtained with

* colestipol only after 14 days.

2.2 The desired inhibition of the bacterial conversion
of cholesterol in the intestine, associated with an
addition: excretion of chiolesterol, is caused to a
larger degree by alkylated crosslinked polyethylen-
imine as in Example 2, since under identical experi-
mental conditions, the cholesterol excretion in rat
faeces by colestipol is increased by 28 %, and by
839 $ by a compound as in Example 2; &t the same
time, the coprostanol excretion owing to colestipol
changes by +4 %, but by -30 % owing to a compound
as in Example 2.

From the experimental results it can be clearly discerned
that:

both the nonecrosslinked and the crosslinked alkylated
polvethylenimines show by means of in vitro adsorption
evperiments that, compared to colestipol

- the quantity of the bile acid bound it increased

by 50-60 % (Examples 1 and 2)
- tha binding of cholate is increased 10-12-fold
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(Example 2)
- the desorption rate is 10-15-fold lower from bile

acid polymer adsorbates (Example 2).

In the rat experiments, it was shown that non-crosslinked

polyethylenimines, like crosslinked alkylated polyethyl-

enimines, given orally in the test range up to 500 mg/kg

of body weight daily are tolerated without symptoms. It

was possible to show advantages compared to identical

doses of colestipol, in that

- a more rapid onset of action takes place, whereby
the additional bile acid excretion was tripled
after one week'’u use

- the cholesterol elimination was increased three-fold

- the bacterial conversion of cholesterol in the
intestine was slowed down and in this way the
production and excretion of c¢prostanol was signi-

* ficantly (= 30 %) reduced (Example 2)

The compounds according to the invention are suitable in
the light of their properties for use as pharmaceuticals,
in particular for lowering increased lipid levels. The
invention therefore also relates to the use as hypolipi-
demnic agent and pharmaceutical agent. In the pharma-
ceutical agents, poiyethylenimines according to the
invention csa also be present in the form of physiologi-
cally tolerated salts with acids.

A particular advantage is the use of crosslinked alkyl-
ated polyethylenimines. The crosslinked products can give
off no substances into their environment. This is of
significance for the development of a non-toxic material.

The dose to be administered daily is preferably 1.0 to
10.0 g, in particular 5 g. It can be divided into several
individual doses.

The compounds according to the invention can be converted
as such, or after addition of customary auxiliaries, into
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forms of preparation for oral administration, such as,
for example, tablets, capsules, syrups, aqueous solu-
tions, suspensions etc. In this connection, it may be
expedient first to bring active compounds obtained in
$0lid form to a desired particle size, for example, by
fine grinding. Suitable auxiliaries are, for example,
lactose, starch, gelatin, talc etc. The production of
tablets is carried out, for example, by means of moist
granulation and subsequent compression.

Moreover, the alkylated polyethylenimines can aiso be
incorporated into foodstuffs such as bread, fruit juice
etc. or taken together with foodstuffs.

The compounds according to the invention can also be used
in combination with othexr active compounds. Other active
compounds which are suitable are, for example, HMG-CoA
reductase inhibitors, vitamins, geriatric agents and
antidiabetic agents.

The following examples are intended to illustrate the
invention:

Example 1

44.3 g of polyethylenimine (mol. wt. about 1,000,000) are
dissolved in 1.05 1 of H,0 in a 4 1 reaction flask;
191.4 g of butyl chloride are added and the mixture is
heated to reflux fexr 24 hours with vigorous stirring
(500 rpm). A turbid visccus reaction mixture is formed.
1 1 of 2 N NaOH solution is added to this rl:ture after
cooling and the batch is again brought to reflux for 24
hours. After cooling, two phases form. The organic phase
is separated off and freed from the solvent in vacuo. The
weight of solid is 75.4 g.

The product has a degree of alkylation of about 50 % and,
afver addition of equivalent amounts of acid, is water-
soluble.
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Example 2

44.3 g (1 mol) of polyethylenimine is dissolved in 1.05 1
of H,0 in a 4 1 reaction flask; 186.6 g of butyl chloride
(2 mol) and 48.8 g (0.2 mol) of 1,6-dibromohexane are
added and the mixture is heated to reflux for 24 hours
with vigorous stirring (500 rpm). A turbid wviscous
reaction mixture is formed., 1 1 of 2 N NaOH solution is
added to this mixture after cooling and the batch is
brought to reflux again for 24 hours. After cooling the
reaction mixture, the solid is filtered off with suction,
washed until neutral and dried. The weight is 87.27 g.
Thie product is insoluble in water and can be swollen in
methanol.

The ratio of starting compound to alkylating agent and
grosslinkiﬂg agent can be varied within certain limits.
Under the reaction conditions indicated, products are
then obtained having another degree of alkylation and
crosslinking.

Example 3

The reaction mixture from 4.3 g of polyatkwienisine,
100 ml of water and 29.3 g of l-chloro-2-cyclohexylethane
is heated to reflux for 24 hours, a yellowisk turbid
mixture being formed. After adding 100 ml of 2 N NaOH
solution, the mixture is heated to reflux again for 24
hours. The reaction mixture forms a two-phase system. The
organic phase is separated off and freed from the solvent
on a rotary evaporator, 15.34 g of a highly viscous
material are obtained.

Fxample 4
A mixture of 88.6 g of polyetiylenimine (50 percent in

water; 23 mol), 186.6 g of neslutyl chloride and 48.8 g
of 1,6-dibromohexane in 2 1 of water is heated to 80°C
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for 24 hours under 10 bar of nitrogen in a stirring or
shaking autoclave. The protective gas is replaced by 7
bar cf ammonia and the mixture is again heated to 80°C

for 24 hours.

After cooling the reaction mixture, the precipitate
formed is filtered off with suction and washed with water
until neutral. The product is washed with methanol and
eluted in a column using about 2.5 1 of methanol, about
1.5 1 of 2 N acetic acid, about 2 1 of ~2 N amnonia water
and finally about 2 1 of methanol. After filtering off
with saction; the product is dried in vacuo at a maximum
of 50°C.

Yield 78 g.

The product can be swecllen in various solvents, hut is

insoluble.

.
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THE CLAIMS DEFINING THE INVENTION ARE AS ¥FOLLOWS:
1. A non-crosslinked or crosslinked alkylated polyethyl-

enimine, wherein the starting polyethylenimine has a
molecular weight of 10,000 to 10,000,000, the alkylating
agent has the formuiz I

R-X (1)

in which X is chlorine, bromine, iodine, CH;-S0,-O- or
cna—Q— S0,-0 and

R is a straight-chain or branched C,;-Ci-alkyl

radical which is optionally substituted by a mono-
‘ or bicyclic saturated hydrocarbon having 5 to 10
R ring carbon atoms, or by a phenyl radical
veen and, in the case of the crosslinked alkylated polyethyl-
enimines, the crosslinking agent is an «,w-dihaloalkane
havirg 2-10 carbon atoms or a higher .‘unctionalized
haloalkane having 2-10 carbon atoms.

2. A process for the preparation of non-crosslinked or
EINK crgselinked alkylated polyethylenimine derivatives, which
o comprises alkylating a polyethylenimine having a molec-
: ular weight between 10,000 and 10,000,000 with an alkyl-
ating agent of the formula R-X, in which X and R have the
ea meanings indicated and, if desired, crosslinking with an
a,w-dihaloalkane having 2-10 carbon atoms or higher
functionalized haloalkane having 2-10 carbon atoms by
methods customary in polymer chemistry.

3., The process as claimed in claim 2, wherein one or more

of the following measures are obsexved:

a) polyethylenimines having a molecular weight above
100,000 are employed,

b) in the alkylating agents R-X, X is chlorine or
bromine,

c) in the alkylating agents, R is a primary alkyl
radical which is optionally substituted by a cyclo-
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hexyl, decalin or phenyl radical, where these
substituents are arranged such that they are linked
to the polyethylenimine via a spacer having 1 to 4
CH, groups,

d) the ratio of the alkylating agent employed to the
amino groups of the polyethylenimine is 0.5:1 to

2:1, .

e) the crosslinking agent is 1,6-dibromohexane or 1,10-
dibromodecane,

f) alkylation and crosslinking are carried out
simultaneously.

4. A pharmaceutical preparation which contains a compound
as claimed in claim 1 or its physiologically tolerated

‘salt with an acid.

5.” A method for the production of & pharmaceutical
preparation, which comprises converting a compound as
claimed in «claim 1 into a suitable form for

administration.

———6+—The—use—of—a—compeund—as—elaim i

hypolipidemic agent.

ﬁ{/;/;; an

7. The use of compounds as claimed in cl

additive in foodstuffs and fruit juice
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6. A method of hypolipidemic treatment comprising administering to a patient suffering

hyperlipidemia, an effective amount of a compound as claimed in claim 1.

7. A method of rendering foodstuffs and fruit juices hypolipidemic comprising adding
to them in an effective quantity a compound as claimed in claim 1.

DATED this 3rd day of February 1992

HOECHST AKTIENGELLSCHAFT
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