
EP 0 334 429 B1 Description In U.S. Pat. No. 4,654,362 there are described
2,2'-iminobisethanol derivatives having [err]-adrenergic block- ing
properties. It now has been found that a certain class of isomers of said
bisethanol derivatives potentiate 5 the activity of blood pressure reducing
agents. The present invention is concerned with the use for the manufacture
of a medicament for potentiating the effects of blood pressure reducing
agents having adrenergic and/or vasodilating activity, other than the
agents of formula (I) as defined hereinafter, of a compound of formula 10
[ERR] or the pharmaceutically acceptable acid addition salts thereof,
wherein 20        [err] and [err] each independently are hydrogen or
[err]alkyl; [err] and [err] each independently are hydrogen, halo,
[err]alkyl, [err]alkyloxy, hy- droxy, cyano, carboxy or
[err]alkyloxycarbonyl; or two vicinal radicals of      [err]  and [err]
taken together may form a -CH=CH-CH=CH- or - [err] radical. 25      As used
in the foregoing definitions the term halo is generic to fluoro, chloro,
bromo and iodo; the term "[err]alkyl" defines straight and branch chained
saturated hydrocarbon radicals having from 1 to 6 carbon atoms such as, for
example, methyl, ethyl, 1-methylethyl, 1,1-dimethylethyl, propyl,
2-methylpropyl, butyl, pentyl and hexyl. The descriptors R and S as used in
the above formula (I) indicate the absolute configuration at the respec- 30
tive carbon atoms. The carbon atom bearing [err] has the R configuration,
whereas the carbon atoms bearing the hydroxy functions and the carbon atoms
bearing R2 have the S configuration. Preferred compounds of formula (I) are
those wherein     [err] and [err] are hydrogen. Particularly preferred are
those preferred compounds wherein [err] and [err] are hydrogen or halo,
particularly fluoro. The most preferred compound is
[2R,[err]S,2'S,[err]'S]-[err]-[imino-bismethylene]bis[6-fluoro-3,4-dihydro-
2H- 1-benzopyran-2-methanol] or a pharmaceutically acceptable acid addition
salt thereof. The compounds of formula (I) can be prepared following the
procedures described in U.S. Pat. No. 4,654,362. Some particular ways of
obtaining the compounds of formula (I) will be described hereinafter in
some more detail. The compounds of formula (I) can be prepared by reacting
an oxirane of formula (Il-a) or (Il-b) with an amine of formula (III-a) or
(III-b). [ERR] 50 2    EP 0 334 429 B1 [ERR] 10 In (III-a) and (III-b), P
is either hydrogen or an appropriate protecting group, for example an allyl
group, or in particular P may be a benzyl group. Or, a reagent P-NH2 may be
reacted with (II-a) and (II-b) In a one-pot pro- cedure. The above
described reactions to prepare a compound of formula (I) may be conducted
In a reaction- 



inert solvent such as, for example, an aromatic hydrocarbon, e.g. benzene
or methylbenzene; an alkanol, e.g. 15   methanol, ethanol, propanol; a
ketone, e.g. 2-propanone, 4-methyl-2-pentanone; an ether, e.g. 1,4-dioxane,
tetrahydrofuran, 1,1'-oxybisethane; a dipolar aprotic solvent, e.g.
N,N-dimethylformamide or N,N-dimethyla- cetamide. In certain instances, in
order to Increase the reaction rate, it may be appropriate to heat the
reaction mixture. If in the above reactions P is other than hydrogen, the
N-protected derivatives of formula (I) are obtained 20  wherefrom the
compounds of formula (I) themselves can be obtained by a deprotection
reaction. For example, where P is allyl, by reaction with an appropriate
noble metal compound such as [err] or [err] or where P is benzyl, by a
catalytic hydrogenation procedure, e.g. palladium or platinum on charcoal
in a suitable solvent such as an ether, e.g. 1,4-dioxane, tetrahydrofuran,
an alkanol, e.g. methanol, ethanol, an alkoxyalk- anol, e.g.
methoxyethanol. 25     The intermediates of formula (III-a) or (III-b) are
obtained by the reaction of the amine P-[err] with (II-b) or (II-a) or, by
reacting a reagent P2NH, for example dibenzylamine, with (II-b) or (II-a)
and subsequently selec- tively removing one of the P-groups, e.g. when P is
benzyl by a catalytic hydrogenation procedure using one equivalent
hydrogen. The afore described reactions to prepare (III-a) or (III-b) are
conducted following the same procedures as described hereinabove for the
preparation of the compounds (I). 30     The starting materials (Il-a) are
obtained by an oxirane formation reaction from an aldehyde of formula
(IV-a), e.g. by reaction of the latter with a trimethylsulfoxonium halide,
or from an ethylene of formula (Va) by reaction of the latter with a
peroxide, e.g. a haloperbenzoic acid. In the same way, the Intermediate
(II-b) Is obtained from the corresponding S-isomers (IV-b) or (V-b). The
oxiranes of formula (IV-a-1) obtained in the aforementioned
oxirane-formation reaction are separated In their stereolsomers, e.g. by
HPLC or selective 35  crystallization. [ERR] 55 (V-a) 3    EP 0 334 429 B1
The compounds of formula (IV-a), (IV-b), (V-a) or (V-b) are obtained by a
suitable separation procedure, i.e. by HPLC, or by a reduction reaction of
the corresponding optically active racernic acids whereas (IV-a) or (IV- b)
can be converted to (V-a) or (V-b) by a Wittig reaction. The said
corresponding optically active acids in turn can be obtained by
conventional separation techniques, I.e. by salt or amide formation with an
optically active 5   reagent and a selective crystallization procedure or a
HPLC separation. The compounds of formula (I) have basic properties and,
consequently, they may be converted to their therapeutically active
non-toxic acid addition salt forms by treatment with appropriate acids,
such as, for ex- ample, inorganic acids, such as hydrohalic acid, e.g.
hydrochloric and hydrobromic, and sulfuric acid, nitric acid and phosphoric
acid; or organic acids, such as, for example, acetic, propanoic,
hydroxyacetic, 2-hydroxypro- 10  panoic, 2-oxopropanoic, ethanedioic,
propanedioic, butanedioic, (Z)-2-butenedioic, (E)-2-butenedioic, 2-hy-
droxybutanedioic, 2,3-dihydroxybutanedioic,
2-hydroxy-1,2,3-propanetricarboxylic, methanesulfonic, ethane- sulfonic,
benzenesulfonic, 4-methylbenzenesulfonic, cyclohexanesulfamic,
2-hydroxybenzoic and 4-amino-2- hydroxybenzoic. Conversely, the salt form
can be converted by treatment with alkali into the free base form. 15
The compounds of formula (I) with the exception of
(RSSS)-[err]-[iminobis(methylene)bis(3,4-dihydro-2H- 



1-benzopyran-2-methanol] ethanedioate(1:1) are deemed to be novel compounds
and constitute in an addi- tional feature to the present invention. The
compounds of formula (I) and the pharmaceutically acceptable acid addition
salts thereof potentiate the activity of blood pressure reducing agents. In
particular they potentiate the reduction of the blood pressure 20  and of
the heart rate. As blood pressure reducing agents of which the activity is
potentiated there may be mentioned agents hav- ing adrenergic and/or
vasodilating activity. In particular such agents may be the compounds
mentioned in U.S. Pat. Nos. 3,663,607 and 3,836,671, in particularatenolol;
U.S. Pat. Nos. 3,337,628 and 3,520,919, in particular propranolol; U.S.
Pat. No. 3,873,600, in particular metoprolol; U.S. Pat. No. 3,511,836, in
particular prazosin; 25   U.S.Pat. No. 2,484,029, in particular
hydralazine; U.S. Pat. No. 2,928,829 in particular guanethidine; U.S. Pat.
No. 2,503,059, in particular phentolamine; U.S. Pat. No. 3,261,859, in
particular verapamil; U.S. Pat. No. 3,485,847 in particular nifedipine;
U.S. Pat. No. 3,910,924, In particular carteolol; German Pat. Nos.
2,458,624 and 2,458,625, In particular celiprolol. A particular group of
blood pressure reducing compounds are the com- pounds of U.S. Pat. No.
4,654,362 other than the compounds of formula (I) and in particular the
enantiomers 30  of the compounds of formula (I), i.e. the SRRR-isomers. A
particular compound is [2S,[err]R,2'R,[err]'R]-[err]-[imi-
nobismethylene]bis[6-fluoro-3,4-dihydro-2H-1-benzopyran-2-methanol. These
groups of active Ingredients are listed with the purpose of providing
representative examples. The said SRRR Isomers and the said partic- ular
compound can be prepared following the same procedures as previously
described for the preparation of the compounds of formula (I), but starting
from the enantiomers of the intermediates (II-a), (III-a), (II-b) and 35
(III-b). The latter enantiorners in turn can be obtained as described
hereinabove for the preparation of (II-a), (III-a), (II-b) and (III-b), but
starting from the enantiorners of (IV-a) or (V-a) and isolating the
appropriate ster- eoisomers in stereochemical separation procedures. The
enantiomers of (IV-a) and (V-a) in the same way can be obtained as
described forthe preparation of (IV-a) and (V-a) starting from the
appropriate enantiomeric start- ing materials and/or isolating the
appropriate stereoisomers in stereochemical separations. 40      The
compounds of formula (I) and the acid addition salts thereof may be
administered before, during or after the administration of the blood
pressure reducing agent provided that the time of the administration of the
compounds of formula (I) in relation to the administration of the blood
pressure reducing agent allows the com- pound of formula (I) to be
effective in potentiating the effects of the blood pressure reducing agent.
Preferably the compound of formula (I) and the blood pressure reducing
agent are administered in the form of suitable 45  compositions. Said
compositions are meant to also comprise products containing a compound of
formula (I) as defined hereinabove and a blood-pressure reducing agent as a
combined preparation forsimultaneous, sep- arate or sequential use in
blood-pressure reducing therapy. Such products may for example comprise a
kit com- prising a containerwith a suitable composition containing a
compound of formula (I) and another container con- taining a composition
with a blood pressure reducing agent. Such product may have the advantage
that the 50  physician wishing to administer blood pressure reducing
therapy can select, based on the diagnosis of the pa- tient to be treated,
the appropriate amounts of both components and the sequence of
administration. When administered during the administration of the blood
pressure reducing agent, a composition contain- ing both the blood pressure
reducing agent and the active ingredient of formula (I) may particularly be
conve- nient. 55      In a further aspect of the present invention there is
provided a composition comprising an amount capable of potentiating the
effects of blood pressure reducing agents of a compound of formula (I) as
defined hereina- bove and a blood pressure reducing agent. In the said
composition, the molar ratio between the compound of formula (I) and the
blood pressure reducing agent may be other than 1:1, but in particular may
be 1:1. The 4  



EP 0 334 429 B1 amount of the active ingredient of formula (I) in such
composition will be so that a potentiating effect on the effects of the
blood-pressure reducing agent is obtained; the amount of the blood pressure
reducing agent will be so that when potentiated, a blood pressure reducing
effect is obtained upon administration. In particular, It is contemplated
that the molar ratio of the compound of formula (I) to the blood pressure
reducing compound 5   may be situated between 501 and 1:50, in particular
between 20:1 and 1:20, or between 10:1 and 1:10, or between 5:1 and 1:5,
more particularly between 2:1 and 1:2. Particular such compositions are
those wherein the blood pressure reducing agent is one of the agents
pertaining to the patents cited hereinabove, and more particularly the
agents specifically mentioned hereinabove. The present invention also
provides a composition comprising a pharmaceutically acceptable carrier and
10   as active Ingredient an amount capable of potentiating the effects of
blood pressure reducing agents of a novel compound of formula (I) or a
pharmaceutically acceptable acid-addition salt thereof, as defined
hereinabove. To prepare such pharmaceutical compositions, an effective
amount of the particular compound or com- pounds, in base or acid-addition
salt form, as the active Ingredient or active Ingredients is combined in
intimate admixture with a pharmaceutically acceptable carrier, which
carrier may take a wide variety of forms depending 15    on the form of
preparation desired for administration. These pharmaceutical compositions
are desirably In uni- tary dosage form suitable, preferably, for
administration orally, rectally or by parenteral Injection. For example, in
preparing the compositions in oral dosage form, any of the usual
pharmaceutical media may be employed, such as, for example, water, glycols,
oils and alcohols in the case of oral liquid preparations such as suspen-
sions, syrups, elixirs and solutions; or solid carriers such as starches,
sugars, kaolin, lubricants, binders and 20    disintegrating agents In the
case of powders, pills, capsules and tablets. Because of their ease in
administration, tablets and capsules represent the most advantageous oral
dosage unit form, in which case solid pharmaceut- ical carriers are
obviously employed. For parenteral compositions, the carrierwill usually
comprise sterile water, at least In large part, though other ingredients,
for example, to aid solubility, may be included. Injectable solu- tions,
for example, may be prepared in which the carrier comprises saline
solution, glucose solution or a mixture 25  of saline and glucose solution.
Injectable suspensions may also be prepared in which case appropriate
liquid carriers and suspending agents may be employed. In the compositions
suitable for percutaneous administra- tion, the carrier optionally
comprises a penetration enhancing agent and/or a suitable wetting agent,
optionally combined with suitable additives of any nature in minor
proportions, which additives do not cause a significant deletorious effect
to the skin. Said additives may facilitate the administration to the skin
and/or may be helpful 30  for preparing the desired compositions. These
compositions may be administered in various ways, e.g., as a transdermal
patch, as a spot-on, as an ointment. Acid addition salts of (I) due to
their increased water solubility over the corresponding base form, are
obviously more suitable in the preparation of aqueous compositions. It is
especially advantageous to formulate the aforementioned pharmaceutical
compositions in dosage unit form for ease of administration and uniformity
of dosage. Dosage unit form as used in the specification and 35  claims
herein refers to physically discrete units suitable as unitary dosages,
each unit containing a predeter- mined quantity of active ingredient
calculated to produce the desired therapeutic effect in association with
the required pharmaceutical carrier. Examples of such dosage unit forms are
tablets (including scored or coated tablets), capsules, pills, powder
packets, wafers, injectable solutions or suspensions, teaspoonfuls and
table- spoonfuls, and segregated multiples thereof. 40      Those of skill
In treating subjects suffering from an Increased blood pressure could
easily determine the effective amount from the test results presented
hereinafter. In general it is contemplated that an effective daily dose of
the compounds of formula (I) or their pharmaceutically acceptable
acid-addition salts would be from 



0.01 mg/kg to 50 mg/kg body weight, In particular from 0.1 mg/kg to 10
mg/kg body weight and preferably from 0.1 mg/kg to 1 mg/kg body weight. 45
The following examples are intended to illustrate the scope of the present
invention in all its aspects. Unless otherwise stated all parts therein are
by weight. Whenever used In the following examples "A" refers to the isomer
which was first isolated and "B" to the one which was subsequently
isolated. 50   EXPERIMENTAL PART A. Preparation of the Intermediates
Example 1 55 a) A mixture of 63.4 parts of 6-fluoro-4-oxo-4H-1
-benzopyran-2-carboxylic acid and 400 parts of acetic acid was hydrogenated
at normal pressure and at room temperature with 3 parts of
palladium-on-charcoal catalyst 10%. After the calculated amount of hydrogen
was taken up, the catalyst was filtered off and the 5    EP 0 334 429 B1
filtrate was evaporated. The residue was stirred in petroleumether. The
product was filtered off and dried in vacuo at [err], yielding 49 parts
(83%) of 6-fluoro-3,4-dihydro-2H-1-benzopyran-2-carboxylic acid (int. 1).
b) To a stirred solution of 9.75 parts of Intermediate 1 in 90 parts of
methylbenzene were added 16 parts 5      of thionyl chloride. The mixture
was stirred for 2 hours at [err]. The reaction mixture was evaporated. The
residue was taken up twice in 45 parts of methylbenzene and the latter was
evaporated each time. The residue was taken up in 90 parts of
methylbenzene. There were added first 10.5 parts of N,N-diethyletha- namine
and then a solution of 14.25 parts of
(+)-1,2,3,4,4a,9,10,10a-octahydro-1,4a-dimethyl-7-(1-methy-
lethyl)-1-phenanthrenemethanamine [(+)-dehydroabiethylamine] in 45 parts of
methylbenzene. After stir- 10     ring for 2 hours, the organic layer was
washed successively with water, a sodium hydroxide solution 10%, a
hydrochloric acid solution 10% and water, dried, filtered and evaporated.
The residue was taken up In 120 parts of warm ethanol. The product was
filtered off and crystallized from ethanol, yielding 6.6 parts (28.4%) of
(A)-6-fluoro-3,4-dihydro-N-[dehydroabiethyl]-2H-1-benzopyran-2-carboxamide
(int. 2). c) Amixture of 6.8 parts of intermediate 2,75 parts of acetic
acid and 36 parts of concentrated hydrochloric 15     acid was stirred for
24 hours at reflux temperature. After cooling, the reaction mixture was
poured into wa- ter. The product was extracted with 1,1 -oxybisethane. The
extract was washed twice with water, dried, fil- tered and evaporated. The
residue was taken up in 1,1'-oxybisethane. 5 Parts of a sodium hydroxide
sol- ution were added. The product was filtered off, taken up in
trichloromethane and treated with 50 parts of a hydrochloric acid solution
10%. The organic layer was dried, filtered and evaporated, yielding 1.1
parts 20      of (+)-(S)-6-fluoro-3,4-dihydro-2H-1-benzopyran-2-carboxylic
acid; mp. [err]  = +[err](c= 1% in DMF) (int. 3). d) To a stirred solution
of 22.5 parts of intermediate 3 in 180 parts of tetrahydrofuran were added
18.7 parts of 1,1'-carbonylbis[1H-imidazole]. The whole was stirred for 1
hour at room temperature and cooled to - [err]. 136 Parts of a 25% solution
of[bis(2-methylpropyl)]aluminum hydride in methylbenzene were added 25
dropwise during a period of 20 minutes. Upon completion, stirring was
continued for 20 minutes at [err]. 40 Parts of methanol were added and the
mixture was poured into water. The product was extracted with 1,1'
-oxybisethane. The extract was washed successively with a hydrochloric acid
solution 10%, water and 



a sodium hydrogen carbonate solution, dried, filtered and evaporated,
yielding 12 parts (57.9%) of (+)-(S)-
6-fluoro-3,4-dihydro-2H-1-benzopyran-2-carboxaldehyde as an oily residue
(int. 4). 30      e) 6.3 Parts of a sodium hydride dispersion 50% were
washed twice with petroleum ether and then taken up in 250 parts of
dimethyl sulfoxide. 29 Parts of trimethylsulfoxonium iodide were added
during a period of 30 minutes and stirring was continued for20 minutes. A
solution of 12 parts of intermediate 4 in 10 parts of dimethyl sulfoxide
was added dropwise and upon completion, the mixture was stirred for 30
minutes. The reaction mixture was poured into water and the product was
extracted with 1,1'-oxybisethane. The ex- 35     tract was washed three
times with water, dried, filtered and evaporated. The residue was purified
by column chromatography (HPLC) over silica gel using a mixture of
methylbenzene and ethyl acetate (90:10 by vol- ume) as eluent. The pure
fractions were collected and the eluent was evaporated, yielding 2.1 parts
(9.8%) of (+)-[S(S)]-6-fluoro-3,4-dihydro-2-oxiranyl-2H-1-benzopyran as an
oily residue (int. 5). 40   Example 2 a) In the procedure described
hereinabove in example 1b) 6.1 parts (26.3%) of the compound (B)-6-fluoro-
3,4-dihydro-N-[dehydroabiethyl]-2H-1-benzopyran-2-carboxamide (int. 6) was
obtained as a residue. b) A mixture of 6.1 parts of intermediate 6,75 parts
of acetic acid and 36 parts of concentrated hydrochloric 45      acid was
stirred for 24 hours at reflux temperature. The reaction mixture was poured
into water. The product was extracted with 1,1 -oxybisethane. The extract
was washed twice with water, dried, filtered and evapo- rated in vacuo. The
residue was crystallized from petroleum ether. The product was filtered off
and dried, yielding 0.9 parts of
(-)-(R)-6-fluoro-3,4-dihydro-2H-1-benzopyran-2-carboxylic acid; mp. 102.5C
[err] = -13.39 (c= 1% in DMF) (int. 7). 50     c) To a stirred and refluxed
solution of 36 parts of intermediate 7 in 400 parts of methanol were added
1.8 parts of sulfuric acid. The mixture was further and refluxed for 4
hours. After cooling, the reaction mixture was evaporated. The residue was
taken up in 1,1'-oxybisethane. The mixture was washed successivily twice
with a sodium hydrogen carbonate solution and once with water, dried,
filtered and evaporated, yield- Ing 33 parts (82.6%) of (-)-(R)-methyl
6-fluoro-3,4-dlhydro-2H-1-benzopyran-2-carboxylate as an oily re- sidue
(int. 8). d) To a stirred and cooled (-80C) solution of 33 parts of
Intermediate 8 in 450 parts of methylbenzene were added dropwise 255 parts
of a solution of [bis(2-methylpropyl)]aluminium hydride in methylbenzene 6
EP 0 334 429 B1 under nitrogen atmosphere. Stirring was continued for 30
minutes at [err]. 16 Parts of methanol were added and the reaction mixture
was poured into water. The mixture was acidified with hydrochloric acid and
the two layers were separated. The organic phase was dried, filtered and
evaporated, yielding an oily residue of 32 parts (the residue was set
aside). 9.6 Parts of a sodium hydride dispersion 50% were washed 5
first three times with petroleumether and then taken up in 500 parts of
dimethyl sulfoxide. 44 parts of tri- methylsulfoxonium iodide were added
portionwise and after complete addition, the whole was stirred for 20
minutes at room temperature. To the thus obtained mixture was added
dropwise a solution of 32 parts of the oily residue, which was set aside
(see above), in 20 parts of dimethyl sulfoxide. Upon completion, stirring
was continued for 20 minutes at room temperature. The whole was poured into
water and the prod- 10     uct was extracted with 2,2'-oxybispropane. The
extract was dried, filtered and evaporated. The residue was separated by
column chromatography (HPLC) over silica gel using a mixture of hexane and
ethyl acetate (80:20 by volume) as eluent. The desired fractions were
collected and the eluent was evaporated, yielding 



8.2 parts (24.8%) of
(-)-[R(S)]-6-fluoro-3,4-dihydro-2-oxiranyl-2H-1-benzopyran as a residue
(int. 9). e) A solution of 8.2 parts of intermediate 9 and 20 parts of
benzenemethanamine in 80 parts of methanol 15     was stirred overnight at
room temperature. The reaction mixture was evaporated and the residue was
taken up in 2,2'-oxybispropane. The precipitated product was filtered off
and crystallized from acetonitrile. The product was fitered off and dried,
yielding 4.6 parts (38.1%) of
(-)-[R(S)]-6-fluoro-3,4-dihydro-[err]-[[(phenyl-
methyl)aminolmethyl]-2H-1-benzopyran-2-methanol (int. 10). 20  B.
Preparation of the final compounds Example 3 a) A solution of 1.8 parts of
intermediate 5 and 2 parts of intermediate 10 in 40 parts of ethanol was
stirred 25     for 4 hours at reflux temperature. The reaction mixture was
evaporated, yielding 3.5 parts (100%) of
[2R,[err]S,2'S,[err]'S]-[err]-[[(phenylmethyl)imino]bismethylene]bis-[6-flu
oro-3,4-dihydro-2H-1-benzopyran-2-m ethanol] as a residue (int. 11). b) A
mixture of 3.5 parts of intermediate 11 and 250 parts of 2-methoxyethanol
was hydrogenated at normal pressure and at room temperature with 2 parts of
palladium-on-charcoal catalyst 10%. After the calculated 30     amount of
hydrogen was taken up, the catalyst was filtered off and the filtrate was
evaporated. The residue was taken up in trichloromethane and purified by
column chromatography over silica gel using trichloro- methane as eluent
The pure fractions were collected and the eluent was evaporated. The
residue was crystallized twice from acetonitrile. The product was filtered
off and dried, yielding 1.2 parts (42%) of
[2R,[err]S,2'S,[err]'S]-[err]-[iminobismethylene]bis[6-fluoro-3,4-dihydro-2
H-1-benzopyran-2-methanol];  mp. 35      [err] (compound 1). Example 4 A
mixture of 19.4 parts of
(RS,SS)-[err]-[[(phenylmethyl)imino]bis-(methylene)bis[3,4-dihydro-2H-1-ben
zopyr- 40  an-2-methanol], prepared as described In US-4,654,362 (see
compound 16 in the experimental part of the lat- ter, the designation
"[err] referring to the RSSS isomer) and 243 parts of 2-methoxyethanol was
hydrogenated at normal pressure and at room temperature with 2 parts of
palladium-on-charcoal catalyst 10%. After the cal- culated amount of
hydrogen was taken up, the reaction mixture was filtered over diatomaceous
earth and evaporated. The residue was crystallized twice from acetonitrile,
yielding 6.8 parts (43.8%) of (RS,SS)-[err]- 45
[iminobis(methylene)]]bis[3,4-dihydro-2H-1-benzopyran-2-methanol]; mp.
[err] (compound 2). Example 5 A mixture of 6 parts of Intermediate 10, 5
parts of (SS)-3,4-dlhydro-2-oxiranyl-2H-1-benzopyran, prepared as 50
described in example 17 of US-4,654,362 (intermediate 53, the designation
"[err]" referring to the SS-isomer) and 119 parts of ethanol was refluxed
for 18 hours. The reaction mixture was evaporated and the residue was added
to 275 parts of 2-methoxyethanol and hydrogenated at normal pressure and at
room temperature with 2 parts of palladium-on-charcoal catalyst 10%. After
the calculated amount of hydrogen was taken up, the cat- alyst was filtered
off and the filtrate was evaporated. The residue was crystallized from
acetonitrile, yielding 55  3.8 parts (49.3%) of
(RSSS)-[err]-[[[2-(3,4-dihydro-2H-1-benzopyran-2-yl)-2-hydroxyethyl]amino]m
ethyl]-6- fluoro-3,4-dlhydro-2H-1-benzopyran-2-methanol; mp. [err]
(compound 3). 7    EP 0 334 429 BI Example 6 Following the same procedures
as described In example 5 and starting from
(SS)-6-fluoro-3,4-dihydro-[err]-
[[(phenylmethyl)amino]methyl]-2H-1-benzopyran-2-methanol (obtained from the
reaction of Intermediate 5 



5   with benzenemethanamine) and
(SR)-3,4-dlhydro-2-oxlranyl-2H-1-benzopyran (obtained as described in ex-
ample 17, compound 52 of US-4,654,362; the designation "[err]" referring to
the SR isomer) there was also pre- pared
(SSSR)-[err]-[[[2(3,4-dihydro-2H-1-benzopyran-2-yl)-2-hydroxyethyl]amino]-m
ethyl]-6-fluoro-3,4-dihydro- 2H-1-benzopyran-2-methanol; mp. [err]
(compound 4). 10  C. Pharmacological examples Adult spontaneous
hypertensive rats (6 months of age) were anesthetized by ether Inhalation.
The femoral artery was dissected and cannulated, and the catheter was
connected to a strain-gauge blood pressure trans- ducer. When the animals
were fully awake, they were restrained and the systolic and diastolic
arterial blood 15 pressure were continuously recorded. An observation
period of at least 30 min preceded the administration of the test compound.
All test compounds were dissolved in 20% polypropylene glycol and Injected
intraperito- neally. After administration of the test drug the systolic and
diastolic arterial blood pressure and the heart rate were recorded during a
period of 120 minutes. The average blood pressure and heart rate was
calculated from the results obtained at various time Intervals after
administration of the test drug. The following table illustrates 20 the
difference between treated and untreated animals expressed as a percentage
([err]%) In the systolic and dia- stolic blood pressure and the heart rate.
[err]% Changes (average 120 min) in systolic and diastolic (SBP, DBP) 25
and in heart rate (BR) in spontaneous hypertensive rats *
Hydralasine   Guanethidine   Phentolamine 30               1.25 mpk   0.63
mpk           2.5 mpk           0.63 mpk SBP     0             -7.5
-9.3              -9.85 DBP    +2.1         -9.9             -6.2
-13.1 35 HR     0.5          -1.45            -7.9              +5.1
Hydralasine   Guanethidine   Phentolamine 40
0.63 mpk + *   2.5 mpk + *          0.63 mpk 1.25            1.25
+ *     1.25 45         SBP                  -20.9           -15.7
-16.7 DBP                 -28              -16.7             -21.2 HR
-3.6             -17.6             +0.9 50 55 8    EP 0 334 429 B1 *
Atenolol    Propranolol  Metoprolol   Prazosin 5      2.5 mpk       10 mpk
5 mpk         10 mpk         0.01 mpk SBP   -7            -3.7          -2
-1.2          -10.9 10    DBP   0              +5.9         +12.4
+12.8         -11.3 HR    0              -28.1       -20.7         -16.6
+1.6 Atenolol    Propranolol  Metoprolol   Prazosin 15 10 mpk + *   5 mpk +
*         10 mpk + *      0.01 mpk 2.5          2.5           2.5
+ *     2.5 



20     SBP                  -21          -9.6          -12.7         -27.6
DBP                  -21          +3.2          -4            -28.7 HR
-32          -33.1         -28.25        -6.8 25     * =
[2R,[err]S,2'S,[err]'S]-[err]-[iminobismethylene]bis[6-fluoro-3,4-
dihydro-2H-1-benzopyran-2-methanol]. (compound 1). 30 Claims 1. The use for
the manufacture of a medicamentfor potentiating the effects of blood
pressure reducing agents 35      having adrenergic and/or vasodilating
activity, other than the agents of formula (I) as defined hereinafter, of a
compound of formula [ERR] 45 or a pharmaceutically acceptable acid addition
thereof, wherein [err] and [err] each independently are hydrogen or
[err]alkyl; [err] and [err] each independently are hydrogen, halo,
[err]alkyl, [err]alkyloxy, hydroxy, cyano, carboxy or
[err]alkyloxycarbonyl; 50      or two vicinal radicals of       [err]  and
[err] taken together may form a -CH=CH-CH=CH- or [err] radical. 2. The use
according to claim 1 wherein     [err]  and [err] are hydrogen. 55  3. The
use according to claim 1 wherein the compound is
[2R,[err]S,-2'S,[err]'S]-[err]-[iminobismethylene]bis[6-
fluoro-3,4-dihydro-2H-1-benzopyran-2-methanol]. 4. A pharmaceutical
composition comprising a pharmaceutically acceptable carrier, a compound of
formula 9    EP 0 334 429 B1 *             Atenolol    Propranolol
Metoprolol   Prazosin 2.5 mpk      10 mpk        5 mpk         10mp
0.01 mpk 5 SBP   -7             -3.7         -2             -1.2
-10.9 10    DBP   0               +5.9         +12.4          +12.8
-11.3 HR    0              -28.1        -20.7          -16.6          +1.6
Atenolol    Propranolol  Metoprolol   Prazosin 10 mpk  + *     5 mpk  + *
10 mpk + *        0.01 mpk 2.5          2.5           2.5            + *
2.5 20     SBP                  -21          -9.6           -12.7
-27.6 DBP                  -21           +3.2          -4            -28.7
HR                   -32           -33.1         -28.25        -6.8 25    *
= [2R,[err]S,2'S, [err]'S]-[err]-[iminobismethylene]bis[6-fluoro-3,4-
dihydro-2H-1-benzopyran-2-methanol]. (compound 1). 30 Claims 1. The use for
the manufacture of a medicament for potentiating the effects of blood
pressure reducing agents 35      having adrenergic and/or vasodiiating
activity, other than the agents of formula (I) as defined hereinafter, 



of a compound of formula [ERR] 45 or a pharmaceutically acceptable acid
addition thereof, wherein [err] and [err] each independently are hydrogen
or [err]alkyl; [err] and [err] each independently are hydrogen, halo,
[err]alkyl, [err]alkyloxy, hydroxy, cyano, carboxy or
[err]alkyloxycarbonyl; 50      or two vicinal radicals of       [err]  and
[err] taken together may form a -CH=CH-CH=CH- or [err] radical. 2. The use
according to claim 1 wherein     [err]  and [err] are hydrogen. 55  3. The
use according to claim 1 wherein the compound is
[2R,[err]S,-2'S,[err]'S]-[err]-[iminobismethylene]bis[6-
fluoro-3,4-dihydro-2H-1-benzopyran-2-methanol]. 4. A pharmaceutical
composition comprising a pharmaceutically acceptable carrier, a compound of
formula 9    EP 0 334 429 B1 (I) as defined in any of claims 1 to 3, and a
blood pressure reducing agent having adrenergic and/or va- sodilating
activity, said agent being other than the said compound of formula (I). 5.
A composition according to claim 4 wherein the blood pressure reducing
agent is selected from atenolol, 5       propranolol, metoprolol, prazosin,
hydralazine, guanethidine, phentolamine, verapamil, nifedipine, carteo- lol
and celiprolol. 6.  A composition according to claim 4 wherein the blood
pressure reducing agent is [2S,[err]R,2'R,[err]'R)-[err]-
[iminobismethyene]bis-[6-fluoro-3,4-dihydro-2H-1-benzopyran-2-methanol]. 10
7. A composition according to claim 5 or 6 wherein the molar ratio of both
active ingredients is 1:1. 8. A composition according to claim 5 or 6
wherein the molar ratio of both active Ingredients is other than 1:1. 15
9. A product containing a chemical compound of formula (I) as defined in
any of claims 1 to 3, and a blood pressure reducing agent, as a combined
preparation forsimultaneous, separate or sequential use in blood pressure
reducing therapy. 10. A chemical compound of formula (I) as defined in any
of claims 1 to 3, the compound (RSSS)-[err]- 20
[iminobis(methylene)bis-(3,4-dihydro-2H-1-benzopyran-2-methanol]
ethanedioate(1:1) being excluded. 11. A compound according to claim 10 for
use as a medicine. 12. A pharmaceutical composition comprising a
pharmaceutically acceptable carrier and as active ingredient 25      an
amount capable of potentiating the effects of blood pressure reducing
agents of a compound of formula (I) as claimed in claim 10. 13. A process
for preparing a composition as claimed in claims 4 to 8 and in claim 12,
characterized in that the active ingredient or active ingredients is or are
intimately mixed with the pharmaceutical carrier. 30  14. A process for
preparing a compound as claimed in claim 10, characterized by reacting an
oxirane of formula 35
7         2 40                                   [ERR] 45      with an
amine of formula 



[ERR] or reacting a reagent [err] with (II-a) and (II-b) in a one-pot
procedure; in a reaction inert solvent; and 10    EP 0 334 429 B1 wherein P
is hydrogen ora N-protective group; and where P is a N-protective group,
deprotecting the thus obtained N-protected derivatives of formula (I); and,
if desired, preparing a pharmaceutically acceptable acid addition salt by
treatment with an acid; or conversely, preparing the free base form by
treatment with a base. 5 Patontanspricho 1. Verwendung elner Verbindung der
Formal 10 3                                27 B        R  Olt
OH  R         R o  I               I                    8 0 -   CR-CU
-NH-CH -                           .      (I) RS     2       29 15
WjJ             R9 oder esnes pharmazeutisch annehmbaren
Saureadditionssalzes hievon, worin 20      R1 und R2 jewels unabhingig
Wasserstoff oder CI4-Alkyl bedeuten; Ky           R3, R4, Rs, Rs, R7, R8,
Rs und RIO jewells unabhangig Wasserstoff, Halogen, CI.-Alkyl,
C14-Alkyloxy, hydroxy, Cyano, Carboxy oder CI-Alkyloxycarbonyl bedeuten;
oder zwei benachbarte Reste von R3, R4, R6, Rs, R7, R8, R9 und R1I
gemeinsam elnen -CH=CH-CH=CH- oder -(CH2)4-Rest biden kfnnen, 25      zur
Herstellung eines Medikaments zum Potenzieren derWirkungen von
blutdrucksenkenden Mitteln mit adrenerger und/oder vasodilatorischer
Akilvitlt, die von den Mitteln der Formel (I) geml& vorstehender Definition
verschleden sind. 2. Verwendung nach Anspruch 1, worin R3, R4, Rs, R7, R8
und R10 Wasserstoff bedeutenb 30 3. Verwendung nach Anspruch 1, worin die
Verbindung [2R,aSS, aS]-a, a'-[lminoblsmethyien]bls[6-flu-
or-3,4-dihydro-2H-1-benzopyran-2-methanoij ist 4. Pharmazeutische
Zusammensetzung, umfassend elnen pharmazeutlch annehmbaren Trager, sine
Ver- 35      bindung der Formel (1), wle In dlnem der Ansprflche 1 bis 3
definiert, und aln blutdrucksenkendes Mittel mit adrenerger und/oder
vasodilatorischerAktivitit, waeches Mittel von der genannten Verbindung der
For- mei (I) verschieden ist. 5.  Zusammensetzung nach Anspruch 4, worin
das blutdrucksenkende Mittel unter Atenolol, Propranolol, 40
Metoprolol, Prazosin, Hydralazin, Guanethidin, Phentolamin, Verapamil,
Nifedipin, Carteolol und Celiprolol ausgewAhit 1st. 6. Zusammensetzung nach
Anspruch 4, worin das blutdrucksenkende Mittel [2S, caR,2R, a
'R]-cE,ae-[lmIno-
bismethyienlbis[&-fluor-3,4-dihydro-2H-1-benzopyran-2-methanoq ist. 45  7.
Zusammensetzung nach Anspruch 5 oder 6, worin das Molverhaltnis der belden
wirksamen Bestandtelie 1:1 betrigt. 



a Zusammensetzung nach Anspruch 5 odor 6, worin des Molverhaltnis der
belden wirksamen Bestandteile von 1:1 verschieden ist. 50 9.  Produkt, des
eine chemische Verbindung der Formel (i), wle in elnem der AnsprOche I bis
3 definiert, und ehn blutdrucksenkendes Mittel enthilt, als sin
kombinlertes Priparat fOr die glelchzeltige, getrennte oder
aufelnanderfolgende Anwendung In der Blutdrucksenkungstherapie. 55  10.
Chemiche Verbhndung der Formal (1), wie in elnem derAnsprfoche 1 bis 3
definlert, unterAusnahme der Verbindung (RSSS)-ay,
c[l:m)nobls-(methylen)bls(3,4-dihydro-2H-1-benzopyrn-2-methanomj-ethandio-
EP O 334 429 B1 C   L  M   S II. Verbindung nach Anspruch 10 zurVerwendung
als ein Medizin. 12. Pharmazeutische Zusammensetzung, umfassend olnen
pharmazeutlesch annehmbaren Trager und als wirksamen Bestandtoil elnezum
Potenzleren derWirkungen von blutdrucksenkenden Mittein fihige Men- J   5
ge elnor Verbindung der Formel (I), wie in Anspruch 10 beansprucht. 13.
Verfahron zurHerstellung einerZusammensetzung nach denAnsprfichen4 bis 8
und 12, dadurch gekenn- zeichnet, dag detwirksame Bostandteil oderdle
wirkeamen Bestandteile innig mitdem pharmazeutischen Trager vermischt wird
odor werden. 10  14. Vorfahron zur Herstellung elner Verbindung nach
Anspruch 10, gokennzeichnet durch Umsetzen sines Oxirans der Formel 3
1.7                                          2 15                  2
2                                               0 oder    R R
R~~~~~~ 20 >                {~~~~II-a)
{Ib mit elnem Amin der Formel 25 2        7
1         3 OH  R         R7                                 OH  R
R P-NH-C2 du        0                  bzw.        P-NH-CH -CH        0
R R~~~~~~~~~~~~R 35      odor Umsetzen sines Reagens PNH2 mit (Il-a) und
(Il-b) In elnem Eintopfverfahren in einem reaktionsinerten L6sungsmittei,
wobel P farWasserstoffoderene N-Schutzgruppesbeht; und, falls P oine
N-Schutzgruppe bedoutet, Abspalten der Schutzgruppe aus den solcherart
erhaltenen N-geschfltdon Derivaten der Formel (I); und gewfOnschtenfalls
Herstellen sines pharmazeutlsch annehmbaren Saureadditionssalzes durch Be-
J)  ~       handlung mit einer Saure; oder umgekehrt, Hersteilung derfrelen
Basenform durch Behandlung mit olner Base. 4S   Revendications 1.
i'utilisation pour Ia fabrication d'un midicament destine A augmenter les
effete des agents abaissant la pression sanguine, qui pr6sontent une
activite adrenerglque etlou vasodilatatrice, autres quo los agents de
formula (I) tels quo d6finis ci-apnbs, d'un compos6 de formule 



50 3        31                       2        7 R        K  OH
OH  R         R 4                   I                   ~~~~~~~~~~~~8 Rs
0it-  CH-CH2 -NH-CH -CH                        R           (I) R
R 1 12    EP 0 334 429 B1           | ||||||| |1|11| 1111 II||| 1|11|| *C
L  M   S* ou d'un de ses sels d'addition pharmaceutiquement acceptables,
dans laquelle RI et R2 repr6sentent cha- cun, ind6pendamment, de
l'hydrogbne ou un alkyle on C1 A CO; R3, R4, R6, RS, R7, RS, R9 et RI"
representent chacun Indopandamment, un radical hydrogene, halo, alkyle en
C1 a Cg, alkyloxy en C, a Co, hydroxy, cyano, carboxy ou alkyloxycarbonyle
en C1 A C8; 5            ou deux radicaux volsins parmi R3, R4, R6, RG, R7,
Rs, R et R' prls conjointoment peuvent former un radical -CH=CH-CH=CH- ou
-(CH2)-g. 2.  L'utillsation solon Ia revondlcation 1, dans laquolle R3,
R4,R1, R17, R8 et RIO sont de l'hydrogbne. 10  3.  'utillsation selon la
revendication 1, dans laquelle Is compose est Ie (2R. a
S,-2'S,Q'SI-z,cGe-(lmlnobls-
m6thylonejbis(6-fluoro-3,4-dlhydro-2H-1-benzopyran-2-mdthanoll- 4. Une
compositIon pharmaceutique comportant un support pharmaceutiquement
acceptable, un composw de formule (I) tel quo defini dans l'une queloonque
des revendlcations I A 3. et un agont d'abalesement de Is presslon
sanguine, presentant une activit6 adrenerglque etlou vasodilatatrice, ledit
agent 6tant dif- ferent dudit composo de formule (Q). 5.  Un. composition
slon la revendication 4, dans laquelle l'agent abalssant la presslon
sanguine est choise parml l'atenolol, l propanololle motoprolol, Ia
prazoslne, I'hydralazino, la guanethidine, la phentolamine, le verapamii,
la nifedipino, le carteolol, et Is celiprolol. 20 K>      6. Une
composition solon ia revendication 4 dans laquelle ragent abalssant la
presslon sanguine est le [2S,aR,
2'R,a'R)-ri,ce-(kminobism6thytenelbis-(6-fluoro-3,4-dihydro-2H-1-benzopyran
-2-methanolI. 7. Une composItion solon la revendication 5 ou 6 solon
laquelle to rapport molaire entre les deux Ingredients 25      actifs est
de 1:1. a  Uno compositIon solon la revendication 5 ou 6, dans laquelle le
rapport molalre entre les deux Ingredients actifs set different de 1:1. 9.
Un prodult renfermant un compose chimique de formule (1) tel que defini
dans lune quelconque des re- vendlcations I a 3. et un agent ababssant la
presshon sanguino, sous la forms d'une preparation combfn6e pour une
utilisatlon simultanee, separee ou sbquentielle dans une theraple
d'abalbsoment de Ia pression sangulne. 10. Un composo chimique de formula
(1) tel quo defini dane I'une quelconque des revendications I a 3, to
composo (RSSS
ai'-(iminobls(methylone)bie-{3,4-dlhydro-2H-1-benzopyran-2-m6thanol]
6thanedloa- te (1:1) etant excius. 11. Un compose solon la revendication
10, destino A otre utl1so comma medicament. 40  12. Une composition
pharmacoutique comportant un support pharmaceutiquement acceptable et,
comme In- gredient actif, une quantlte susceptible daugmenterles effets des
agents abalssant la presslon sanguine 



d'un compose do formulo (I) tel quo revendlque dans la revendication 10.
13. Un procode pour preparer une cot  ition tel quo revendlqu6 dans los
revendications 4 a 8 et dans la 46      revendicat0on 12, caracterise on co
qidl'lngrndlent actif ou lee ingredients actifs est ou sont Intmerment
melangos avoc le support pharmacoutique. 14. Un procedo pour preparer un
composo tel quo revendiquo dans Ia revondication 10, caracterlso on co quo
l'on falt reagir un oxirane de formule 50 55 13    EP 0 334 429
Si||||||||||||1 334429 BI           I I!~~1III]1 31 11111 u  11111 11 1!I *
C .L   M   S* 5  R      I                                 R7        R2R R
~    0ou                              R8          0 R
R     R (Il-a)                                           ('rr-b) 10 avec
une amine de formule OH   R  R                       1~~~~OHH 15
P-IH-CRP-CHH -CH                                                         R4
0      R9       ou bien  de                       R Ro            formule
ou bien on fait reagir un reactif PNH2 avec les compose6 (QI-a) et (l1-b)
dons une technique A charge uni- que; dens un solvent Inerte dens les
conditions de la r6action; et dans lesquels P est de I'hydrogbne ou 28
un group. protecteur N ; at oib P eat un groups protectour N, on
deprot6geant les d6riv6s proteges en N ainsi obtenus de formule (I); et, ei
on le souhaite, en preparantun sel d'addWlon d'scide pharmaceutiquernent
acceptable par traitement avoc un acids; ou A linverse, en pr6parant la
forme de base libre par traiternent au moyen d'une base. 30 35 40 45 50 55
14    


