
[err]                           This procedure will generally be adopted
when the two chromone moieties of the        desired bis-chromonyl compound
are different, i.e. when R[err], R[err] and R[err] are different 5
from R[err], R[err], and R[err] or are linked at different positions. In
the two stage process, the  5        groupings Y and Z or Y' and Z' may be
modified at an intermediate stage but, in        general, it is not
preferred to follow this route. When the two chromone moieties of
the desired bis - chromonyl compound are the same the reaction may be
carried out        in two stages, or preferably, if Y' and Z' have the same
meanings as Y and Z, in one 10     stage, i.e. by reaction of a compound of
the formula: -                             10                 with a
compound of the formula:-                                            A-X'-B



When the reaction is carried out in two stages the compound A-X'-B may be
such 15     that one of A and B is a group capable of being converted to an
ether linkage forming  15         group. When both A and B are ether
linkage forming groups, the first stage of a two         stage reaction
will, of course, be carried out using substantially equimolecular propor-
tions of the two compounds.             Examples of groups A and B capable
of reacting with a phenolic hydroxyl group, 20     such that an ether
linkage is formed by X' and the hydroxyl group, include halogen  20
atoms, e.g. chlorine, bromine or iodine atoms, or other anion forming
groups such as         tosylate or methane sulphonate groups. Where the
group A contains a hydroxy group         beta to the subsequently formed
ether linkage the group A or B may represent an         epoxide group,
giving rise to a residue A' or B' of -CH[err]-CHOH-. The groups A 25
and B may be the same or different; thus a compound A-X'-B capable of
yielding   25        a 2- hydroxy - trimethylene linkage is the compound :-
1,144,905                                       7          Groups capable
of being converted to reactive groups such that an ether linkage
may be subsequently formed include hydroxyl groups which may be converted
to halo-          gen substituents or other anion forming groups such as
tosylate or methane sulphonate          The group A or B may alternatively
be a vinyl group (-CH=CH[err]) which may sub-   5       sequently be
converted to an epoxide or halohydrin group. Thus, an example of a  5
compound A-X'-B  which may be used to produce a 2 - hydroxy - trimethylene
linkage is allyl bromide.               The reaction between the chromone
moiety or precursor therefor and the linking           compound A-X'-B will
be carried out under the conditions normally employed for  10     the
formation of ether linkages. Thus, the reaction will generally be carried
out in  10           the presence of aqueous alkali or a solvent such as
acetone or dioxan and at elevated           temperature. Where the ether
linkage formation is carried out by reaction of the aroma-           tic
hydroxy group and a compound A-X'-B in which A and/or B is an anion form-
ing group (e.g. halogen, toluene sulphonate or methanesulphonate) the
reaction is de-   15     sirably carried out in the presence of an acid
binding agent such as an alkali metal  15           carbonate (e g. sodium
carbonate or potassium carbonate) or an organic acid binding
agent such as pyridine, diethylaniline or triethylamine. Where A and/or B
is an epox-           ide group the. ether forming reaction may be
conveniently carried out in the presence           of a suitable catalyst,
e.g. in the presence of a quaternary ammonium hydroxide.  20          The
conversion of Y and Z and/or Y' and Z' to the desired chain              20
-C-CH=C(COOH)-O-           or functional derivative thereof will be carried
out simultaneously if Y and Z are the 



same as Y' and Z' and in separate stages if Y and Z are not the same as Y'
and Z'.          It is, however, generally preferred that Y and Z are the
same as Y' and Z' since this  25     reduces the number of chemical stages
involved.                                        25               In the
following description of methods of converting Y and Z to the desired
chain -CO-CH=C(COOH)-O-  or functional derivatives thereof reference will
only be made to one chromone moiety but it will, of course, be understood
that where           Y and Z are the same as Y' and Z' the process will act
simultaneously on both moie-  30     ties.
30               A preferred process involves the conversion of the
substituents Y and Z in a           compound in which Y is a group
-CO-CH[err] and Z is a hydroxy group (i.e. a sub-           stituted o -
hydroxyacetophenone) to a chain -CO-CH=C(COOR)-O- (in which           R is
a hydrogen atom or an alkyl group); i.e
[err]          This reaction may be carried out by a number of routes. A
preferred route in          volves the reaction of o - hydroxyacetophenone
with an oxalic acid derivative of the          formula :-
[err]      40      in which R[err] is a halogen atom  or a group -OR' (in
which R' is an alkyl group), R[err]  40           and R[err] are both
halogen atoms and R[err] is a group OR' or R[err] and R[err] together
repre-           sent a carbonyl oxygen atom (=O) and R[err] is a halogen
atom or a group OR'.           8
1,144,905             Thus a particularly preferred process involves
reaction of the ortho-hydroxy-         acetophenone with a dialkyl oxalate,
such as diethyl oxalate, preferably in the presence 



of a condensation agent such as an alkali metal alkoxide, e.g. sodium
ethoxide,         sodamide, metallic sodium or sodium hydride and
conveniently in the presence of an 5      organic solvent such as ether,
dioxan, ethanol or benzene. This process goes through an   5
intermediate of the formula:-                                       [err]
where R' is the alkyl group of the dialkyl oxalate, which intermediate
may-be cyclised         directly by heating or may be isolated and cyclised
by heating in a suitable solvent 10     in the presence of a cyclisation
agent such as an acid.                               10             When
the oxalic acid derivative is of the formula:-           in which R" is an
alkyl group, e.g. ethyl ethoxydichloroacetate, the reactants are de-
sirably employed in substantially equimolecular proportions and the
reaction is con- 15     veniently carried out in the presence of a metallic
catalyst such as finely divided  15         metallic platinum, palladium or
ruthenium. When the oxalic acid derivative is of the         formula:-
Hal-CO-COOR          e.g. ethyl oxalyl chloride, the reaction is
conveniently carried out in the presence of an 20     acid binding agent.
When the oxalate derivative is an oxalyl halide such as oxalyl  20
chloride, the reaction is suitably carried out in the presence of an
organic solvent and         in the presence of an acid binding agent
The  o-hydroxy-acetophenone may be condensed  with  an ester of gly-
oxalic acid to give a compound of the formula: -     25
[err]              which may then be oxidatively cyclised to the desired
chromone - 2 - carboxylic acid.         Non-oxidative cyclisation gives
rise to the corresponding chromanone which may be         converted to the
chromone as described below.              A different route for the
formation of the desired chromonyl compound involves 30     the conversion
of Y and Z (when Y is -COCH[err] and Z is -OH) to an intermediate     30 



of the formula:-                                 [err]                  in
which V is a group convertible to a carboxylic acid, or fuctional
derivative thereof,         and subsequent conversion of the group V to a
carboxylic acid group or functional         derivative thereof.
Examples of the group V are the nitrile group which may  be hydrolysed to a
5      carboxylic acid group and groups such as methyl, hydroxymethyl,
halomethyl (e.g.         chloromethyl, bromomethyl, dichloromethyl,
trichloromethyl), formyl, acetyl, vinyl         and styryl groups,
oxidisable or hydrolysable to a carboxylic acid group.             The
2-methyl chromone may be prepared from the o - hydroxyacetophenone by
condensation with an alkyl acetate, in a similar manner to the condensation
described 10     above for the dialkyl oxolate.
10              The 2 - methyl chromone also serves as an intermediate in
the preparation of a         number of other oxidisable derivatives. Thus,
the 2 - methyl chromone may be con-         verted into the corresponding 2
- halomethyl - chromone, e.g. by reaction with hydro-         gen chloride
and manganese dioxide in boiling acetic acid to produce a 2 - chloro - 15
methyl chromone or by reaction with bromine in acetic acid to yield the 2 -
bromo-  15         methylchromone The 2 -halomethyl chromone may be
oxidised to the corresponding         chromone-2-carboxylic acid, for
example, with potassium  permanganate, or may be         hydrolysed, using,
for example, moist silver oxide, to give the 2 - hydroxymethyl
chromone which may then be oxidised to the chromone - 2 - carboxylic acid,
for ex- 20     ample, using chromium trioxide as oxidising agent in the
presence of acetic acid and  20         at ambient temperature or below.
The 2 - methyl chromone may further be reacted with p -
nitrosodimethylaniline         and the reaction product hydrolysed with
dilute mineral acid to give the correspond         ing 2 - formyl -
chromone which may be oxidised to the corresponding chromone - 2- 25
carboxylic acid using, for example, chromium trioxide as reagent.
25              Condensation of the 2  methyl - chromone with a
benzaldehyde in the presence         of a condensation catalyst gives the
2-styryl chromone which may be oxidised to the         corresponding
chromone - 2 - carboxylic acid, for example using potassium perman-
ganate. 30           A number of the chromone derivatives, other than the 2
- methyl chromone, con-  30 



vertible to the chromone - 2 - carboxylic acid may be prepared directly
from the o-         hydroxy- acetophenone.              Thus, the 2 -
formyl chromone may be prepared by condensation of a dialkoxy
acetate of the formula:- 35
(R'O)[err]CH-COOR"                                  35          in which R'
and R" have the meanings defined above, eg. ethyl diethoxy acetate, with
the o - hydroxy - acetophenone to yield an acetal which may subsequently be
hydro-         lysed, e.g. with dilute mineral acid, to the aldehyde, which
may subsequently be oxi-         dised to the carboxylic acid. 40
The 2-formyl chromone may also serve as a starting point for the
preparation of  40         the 2-cyano chromone Thus, the 2-formyl chromone
may be reacted with hydroxyl-         amine to yield the 2 - oximino  -
chromone which may then be dehydrated to the 2-         cyano-chromone
which may then be hydrolysed to the chromone - 2 - carboxylic acid
or amide thereof under acid conditions. 45           The 2-styryl chromone
may be prepared from the o - hydroxy - acetophenone by  45         reaction
with sodium cinnamate and cinnamic anhydride (i.e. by the Kostanecki re-
action) or by reaction with a cinnamoyl halide, e.g. cinnamoyl chloride, in
the presence         of an acid binding agent to yield the cinnamate ester
of the o - hydroxy - acetophen-         one followed by rearrangement of
the ester with a base, eg. potassium carbonate, in 50     the presence of
an inert solvent such as toluene or benzene to give (i.e. by the Baker-  50
Venkataroman transformation) an alpha-diketone of the formula:-
[err]              which is subsequently cyclised either by direct heating
or by heating in the presence         of a cyclisation agent.           10
1,144,905               The 2-vinyl chromone may likewise be prepared from
the o - hydroxy - aceto-         phenone by reaction with ethyl acrylate.
The compound in which Y is a hydrogen atom and Z is a hydroxyl group, i.e. 



the phenol of the formula:-
[err]  5              may be converted to the corresponding chromone - 2 -
carboxylic acid, for example by          reaction of acetylene dicarboxylic
acid or a dialkyl ester thereof, e.g. diethyl acetylene
dicarboxylate, with the phenol or with an alkali metal phenate thereof.
Where the acetylene dicarboxylic acid or ester thereof is reacted with the
alkali   10     metal phenate, i.e., the compound of the formula: -
10                                     [err]              in which M  is an
alkali metal atom, the reaction is desirably carried out in the pre-
sence of an inert organic solvent or diluent to yield a fumarate of the
formula: -                     [err]      15     which is then, if
necessary after hydrolysis, cyclised to the desired chromone-2-  15
carboxylic acid, for example by heating in the presence of a cyclisation
catalyst such           as sulphuric acid. In a modification of this
process the acetylene dicarboxylic acid or           ester thereof is
replaced by a halo-fumaric acid or an ester thereof, e.g. diethyl chloro-
fumarate, or by a dihalosuccinic acid or ester thereof.   20          The
chromone - 2 - carboxylic acid may also be prepared from the phenol by
20           reaction with a compound such as ethyl ethoxalylacetate.
In another method the phenol may be esterified, e.g. with ethyl ethoxalyl
chloride           to give an ester of the formula:-     



25     which may subsequently be cyclised in the presence of acetic acid or
a derivative  25           thereof (e.g. ethyl acetate or acetyl chloride)
to give the desired chromone - 2 - carb-           oxylic acid.
1,144,903                                    11              The phenol may
alternatively be condensed with maleic anhydride to give a com-
pound of the formula-
[err]            which may then be oxidatively cyclised to the desired
chromone - 2 - carboxylic acid.   5      Non - oxidative cyclisation gives
rise to the corresponding chromanone which may      5          then be
converted to the chromone as described below.               The compound in
which Z is a hydroxyl group and Y is a group -COOR' i.e.          the
substituted salicylic acid ester of the formula:          10     may be
converted to the desired chromone                      2    carboxylic acid
by reaction with  a            pyruvate ester of the formula: -
CH[err]-CO-COOR'         if desired in the prsence of a condensation agent
such as an alkali metal alkoxide (e.g. 



sodium ethoxide), sodamide, metallic sodium or sodium hydride, and
preferably in the 15     presence of an organic solvent such as ethanol or
dioxan.                               15               When Y and Z
together form a chain -CO-CH =  C-O- in which W is the         desired
carboxylic acid group or functional derivative thereof, obviously no
modifica-         tion of Y and Z will be necessary. When W is group
convertible to a carboxylic acid         group, or a functional derivative
thereof, it will have the same meaning as defined 20      for V above and
may be converted to the corresponding carboxylic acid group as de-
20         scribed for V above.               When Y and Z together form a
chain -CO-CH[err], CH[err]-O--, i.e. a chrom-         anone, the group W
will remain unchanged or be converted to a carboxylic acid group         as
necessary and further the chromanone will need to be dehydrogenated to the
cor- 25      responding chromone; which dehydrogenation may be carried out
either before or ater         any conversion of W.             The
dehydrogenation of the chromanone of the formula: -           may for
example, be effected using selenium dioxide or other suitable dehydrogenat-
30    ing agents such as palladium black or chloranil.           12
1,144,905              Alternatively, dehydrogenation may be carried out by
bromination followed by         dehydrobromination. Thus, the chromanone
may be brominated using N - bromosuc-         cinimide in an inert solvent
or by treatment with pyridinium perbromide in an inert         solvent such
as chloroform in the presence of a free radical catalyst such as benzoyl 5
peroxide, to yield the 3 - bromo derivative which may be subsequently
dehydrobrom-  5         inated.              The processes described above
generally lead to the formation of the chromone-         2-carboxylic acids
as such or in the form of their esters. These may be readily con- 



verted to other functional derivatives, e.g. salts or amides, by
conventional methods. 10           In order that the invention may be well
understood, the following examples are  10         given by way of
illustration. Parts and percentages are by weight unless otherwise indi-
cated.                                             EXAMPLE 1
(a) 1,3 - Bis(2 - acetyl -3 - hydroxyphenoxy)propane 15           A mixture
of 30.4 parts 2,6-dihydroxyacetophenone, 20.2 parts of 1,3-dibromo-  15
propane and 12.8 parts powdered potassium carbonate were heated under
reflux in         200 parts by volume of acetone for 72 hours The acetone
solution was filtered and the         solid residue was washed first with
acetone and then with water. The combined acetone         filtrate and
washings were evaporated leaving an oil which, on being boiled with ether,
20      gave pale yellow crystals. These were combined with the first
obtained solid residue  20         and extracted with refluxing isopropanol
in a Soxhlet extractor for several days to         obtain 16.1 parts of 1,3
- bis(2 - acetyl - 3 - hydroxyphenoxy)propane as almost         colourless
crystals melting between 184[err] and 185[err]C.
Analysis: 25                                         Found: C, 65.4; H,
5.68%                              25
C[err]H[err]O[err] requires: C, 66.2; H, 5.81%               (b)Diethyl
ester of 1,3-bis(2-carboxychromon-5-yloxy)propane              A solution
of 6.9 parts 1,3 - bis(2 - acetyl - 3 - hydroxyphenoxy)propane in 15
parts by volume of diethyl oxalate was added to a solution of 3 parts
sodium in 30 30      parts by volume of ethanol and 50 parts by volume of
benzene and the mixture was  30         heated gently under reflux for 20
hours. It was then poured into a large volume of         ether and the
precipitated solid was filtered, washed with ether and dried. This pre-
cipitate was then dissolved in water and acidified to obtain a sticky
solid. This was         boiled with about 50 parts of ethanol containing a
catalytic amount of hydrochloride 35      acid for about 10 minutes, when
crystals began to form. The solution was cooled and  35          filtered
to obtain 7.4 parts of the desired product as a solid melting between
178[err] and          180[err]C. This was recrystallised from 200 parts by
volume of a 1:2 mixture of ben-          zene and ethanol to obtain a first
crop of 4.5 parts of the diethyl ester of 1,3-bis(2-
carboxychromon - 5 - yloxy)propane, melting between 182[err] and 183[err]C.
40                      Analysis:
40                                         Found: C, 63.2; H, 4.60%
C[err]H[err]O[err] requires: C, 63.7; H, 4.72%               (c) Disodium
salt of 1,3 - bis(2 - carboxychromon - 5 - yloxy)propane              A
suspension of 3 parts of the diethyl ester of 1,3 - bis(2 - carboxychromon
- 5- 45      yloxy)propane in 50 parts by volume of boiling ethanol was
treated with 11.6 parts by  45          volume of 1.01 5N aqueous sodium
hydroxide. Water was added until a clear solution          was obtained.
This was treated with charcoal, filtered and concentrated by boiling, with
the occasional addition of more ethanol. On cooling 2.2 parts of colourless
crystals of          the disodium salt of 1,3 - bis(2 - carboxychromon - 5
-yloxy)propane monohydrate 50      were obtained.
50 



Analysis:                                                 Found: C, 54.1;
H., 2.86%                              C[err]H[err]Na[err]O[err]H[err]O
requires: C, 53.7;H., 3.11%
EXAMPLE 2 55           (a) 1,3 - Bis(2 - acetyl - 3 - hydroxyphenoxy) - 2 -
hydroxypropane            55               By the method of Example 1 (a)
10 parts of 2,6 - dihydroxy - acetophenone, 4,6         parts potassium
carbonate and 7.15 parts 1,3 - dibromopropan - 2 - ol were reacted
in acetone to obtain 3 parts of pure 1,3 - bis(2 - acetyl - 3 -
hydroxyphenoxy) - 2 -         hydroxypropane as colourless crystals melting
between 165[err] and 166[err]C.
1,144,905                          Analysis:
13              Found: C,63.5;H,5.86%
C[err]H[err]O[err] requires: C, 63.3; H, 5.56%                 (b) 1,3
-Bis(2 - acetyl - 3 - hydroxyphenoxy)-2-hydroxypropane                To a
solution of 970 parts of 2,6 -dihydroxyacetophenone and 325 part of epi-
5  chlorohydrin in 2,500 parts of hot isopropanol  was added with stirring
under reflux, a             solution of 233 parts of 85% KOH in 2,5000
parts of isopropanol and sufficient water (ca. 100 parts) to dissolve the
solid. The mixture was heated with stirring, under reflux for 48 hours.
Hald the solvent was then distilled off and 5000 parts of water were added.
The mixture was colled and the solid filtered off and washed with
isopropanol and ether. It was then recrystallised from 12,500 parts of
isopropanol to obtain a first crop of 380 parts and a second crop, after
concentration, of 300 parts of 1,3 - bis(2- acetyl - 3 - hydroxyphenoxy) -
2 - hydroxypropane identical with that obtained in Example 2(a) above. 15
(c) Diethyl ester of 1,3 bis(2 - carboxychromon - 5 - yloxy) - 2 -
hydroxypropane By the method of Example 1 (b) 4.6 parts of 1,3 - bis(2 -
acetyl - 3 - hydroxy- phenoxy) - 2 - hydroxypropane were reacted with
diethyl oxalate and the product cyclised to obtain 4.4 parts of pure
diethyl ester of 1,3 - bis(2 - carboxychromon - 5 - yloxy) - 2 -
hydroxypropane as pale yellow crystals melting between 180[err] and
182[err] from a mixture of benzene and petrol.     30
Analysis                                         Found: C, 61.5; H, 4.61 %
C[err]H[err]O[err] requires: C,61.8; H, 4.57%      25      (d) Disodium
salt of 1,3 -bis(2 -carboxychromon - 5 - yloxy) - 2 - hydroxy - 



propane By the method  of Example 1 (c),  4 parts of the diethyl  ester of
1,3 - bis(2-carb-          oxychromon - 5- yloxy)- 2 - hydroxypropane were
saponified to obtain 3.2 parts of              the disodium salt
tetrahydrate as colourless crystals from aqueous alcohol.
Analysis:      Found: C, 47.8; H, 3.8;. Na, 7.7%
30                         C[err]H[err]N[err]O[err]4H[err]O, requires: C,
47.3;H,3.79;Na,7.7%              (e) 1,3 - Bis(2 -carboxychromon - 5 -
yloxy) - 2- hydroxypropane.            A solution of the disodium salt of
1,3 - bis(2 - carboxychromon - 5 -yloxy) -2-      hydroxypropane  in water
was  acidified and the precipitate was recrystallised from      35  ethanol
plus ether to obtain 1,3 - bis(2 - carboxychromon - 5 - yloxy)-2-hydroxy-
propane monohydrate as colourless crystals melting with decomposition
between 216[err]          and 217[err].                      Analysis:
Found: C, 56.7;H,3.44%        40                 C[err]H[err]O[err]H[err]O
requires: C,56.8;H,3.70%            Dehydration of the monohydrate in vacuo
at 110[err]C gave the anhydrous acid melting         between 241[err] and
242[err]C with decomposition.            (f)Calcium salt of 1,3 - bis(2 -
carboxychromon - 5 - yloxy)- 2 - hydroxypropane            The disodium
salt of 1,3 - bis(2 - carboxychromon  - 5 - yloxy)- 2 - hydroxypropane
45   propane (0.8  parts)  dissolved in the minimum volume of  warm water
was treated with         a solution of 0.225 parts of calcium nitrate in a
small volume of water, to obtain  the               sparingly soluble
calcium salt. The mixture was cooled and filtered, and the solid was
washed with cold water and dried at 110[err]C.              50
Found: Ca, 7.19%                              C[err]H[err]CaO[err]3H[err]O
requires: Ca, 7.14%        (g) Magnesium salt of 1,3 - bis(2 -
carboxychromon -5-yloxy)- 2- hydroxypropane            A suspension of 2
parts of 1,3 - bis(2  carboxychromon - 5 - yloxy)- 2-hydroxy-
propane in 20 parts of water was treated with 0.36 parts of magnesium
carbonate.             14                                     1,144,905
The mixture was boiled with stirring until homogeneous, cooled, filtered
and dried at        110C to obtain 2.3 parts of the magnesium salt.
(h) Dipiperidine salt of 1,3 - bis(2 - carboxychromon - 5 - yloxy) - 2 -
hydroxy- 



5           A suspension of 2 parts of 1,3 - bis(2 - carboxychromon - 5 -
yloxy) - 2 -         hydroxypropane in 20 parts of water was treated with
0.7 part of piperidine. The mix-         ture was warmed under reflux until
a clear solution was obtained after which it was         cooled and
dehydrated by freeze-drying to obtain 2.8 parts of the dipiperidine salt of
1,3- bis(2 - carboxychromon - 5 - yloxy) -2 - hydroxypropane.
Analysis: 10                                   Found: C, 59.0; H, 6.12; N,
4.00%                      C[err]H[err]NO[err]2H[err]O requires: C, 59.1;
H, 5.67; N 4.18%                                            EXAMPLE 3
(a)1,4 -Bis(2- acetyl - 3 - hydroxyphenoxy)but - 2 - ene          By the
method of Example 1 (a), 15.2 parts of 2,6 - dihydroxy - acetophenone
were condensed with 10.7 parts of 1,4 - dibromobut - 2  ene to obtain 6
parts of          1,4 - bis(2 - acetyl - 3 - hydroxyphenoxy)but - 2 - ene
melting between 145[err] and 146[err]          from acetone.           (b)
1,4 - Bis(2 - carboxychromon - 5 - yloxy)but - 2 - ene  20          By the
method of Example 1 (b), 5 parts of 1,4 - bis(2 - acetyl - 3 - hydroxy-  20
phenoxy)but - 2 - ene were condensed with diethyl oxalate to obtain 3 parts
of the          diethyl ester of 1,4 - bis(2 - carboxychromon - 5 -
yloxy)but - 2 - ene as yellow crys-          tals melting between 215[err]
and 217[err]C from ethanol.                            Analysis:
Found: C, 64.1; H.4.69%                          25
C[err]H[err]O[err] requires: C, 64.6; H, 4.6%
Saponification of 2 parts of the diethyl ester of 1,4 - bis(2 -
carboxychromon - 5-           yloxy)but - 2 - ene by the method of Example
1 (c) gave 1.5 parts of the disodium           salt.   30
Acidification of an aqueous solution of this sodium salt gave the free acid
mono-  30            hydrate, melting between 193[err] and 195.
Analysis:                                 Found: C, 59.6; H, 3.56%
C[err]H[err]O[err]H[err]O requires: C, 59.7; H, 3.73%
EXAMPLE 4                                         35              1,12 -
bis(2 - carboxychromon - 5 - yloxy) - 2,11 - dihydroxy - 4,9 -
dioxadodecane                 A solution of 10 parts 2,6 -
dihydroxyacetophenone, 5.6 parts butane - 1,4 - diol             diglycidyl
ether and 0.1 part of 40% aqueous solution of benzyltrimethylammonium
hydroxide in 14 parts dioxan was heated at 100[err]C in a sealed vessel for
60 hours. The    40      dioxan was removed under reduced pressure leaving
a thick yellow oil. This was ex-  40             tracted several times with
boiling ether and the combined:extracts were fractionally
precipitated with petrol. The first fraction, which was about 5 parts of a
clear yellow             oil, could not be crystallised or distilled but
had an infra-red spectrum consistent with             that expected for
1,12 - bis(2 - acetyl - 3 - hydroxyphenoxy) -2,11 - dihydroxy-4,9-
dioxadodecane. This was condensed with diethyl oxalate by the method of
Example 1 



(b) to obtain 3 parts of the diethyl ester of 1,12 bis(2 - carboxychromon-
5 - yloxy)-             2,11 - dihydroxy - 4,9 - dioxadodecane as an oil.
This oil was stirred and warmed with             a saturated aqueous
solution of sodium bicarbonate until dissolved. The solution was
filtered and acidified with dilute hydrochloric acid. The precipitate was
dissolved in     ethanol plus ethyl acetate, treated with charcoal,
filtered and precipitated with petrol  50     50      and the solid was
recrystallised from acetone plus ether to obtain 1 part of pure 1,12-
bis(2 - carboxychromon - 5 - yloxy)- 2,11 - dihydroxy - 4,9 - dioxadodecane
di-              hydrate as colourless crystals melting with decomposition
at 80[err]C.        55                                   Found:  C, 55.3;
H, 5.24%              55
C[err]H[err]O[err]2H[err]O requires: C, 55.3; H, 5.22%         1,144,905
15 1,12 - Bis(2 - carboxychromon - 5 - yloxy) - 2,11 - dihydroxy - 4,9 -
dioxado-             decane dihydrate (0.325 parts) was dissolved in a
solution of 0.084 parts sodium bi-             carbonate in 100 parts
water. The solution was filtered and freeze-dried to obtain 0.3
parts of the disodium salt tetrahydrate.      5
Analysis:                                                              5
Found: C, 48.7; H, 4.75%                C[err]H[err]Na[err]O[err]4H[err]O
requires C,49.3; H, 4.9%                                       EXAMPLE 5
(a) 1,4 - Bis(2 - acetyl - 3 - hydroxyphenoxy)butane     10          By the
method of Example 1 (a) 2,6 - dihydroxyacetophenone was reacted with  10
1,4-dibromobutane to obtain 1,4-bis(2-acetyl-3-hydroxyphenoxy)butane
melting between             219[err] and 221C. from benzene.
Analysis:                                              Found: C, 66.0; H,
6.0%     15                               C[err]H[err]O[err] requires:  C,
67.0; H, 6.2%                         15              (b)Diethyl ester of
1,4 - bis(2 - carboxychromon -5 - yloxy)butane                 By the
method of Example 1 (b) 1,4 - bis(2 - acetyl - 3 - hydroxyphenoxy)butane
was condensed with diethyl oxalate to form the diethyl ester of 1,4 - bis(2
- carboxy-             chromon - 5 - yloxy)butane melting between 195[err]
and 199[err]C from a mixture of ethyl     20      acetate and isopropanol.
20  



Analysis:                                                   Found: C, 62.4;
H, 5.1%                                    C[err]H[err]O[err]H[err]O
requires:  C, 62.3; H, 5.2%              (c) 1,4 - Bis(2 - carboxychromon -
5 - yloxy)butane     25          The diethyl ester of 1,4 - bis(2 -
carboxychromon - 5 - yloxy)butane was hydro-  25             lysed by
heating with aqueous sodium bicarbonate until dissolved, filtering and
acidify-             ing the solution. The precipitate was recrystallised
from methanol to obtain pure 1,4-             bis(2- carboxychromon - 5 -
yloxy)butane monohydrate melting between 228[err] and             230[err]C
30                     Analysis:
30                                                   Found: C, 58.6; H,
3.95%                                 C[err]H[err]O[err]H[err]O   requires:
C, 59.5; H, 4.2%              This acid was dissolved in an equivalent
amount of sodium bicarbonate solution   and freeze-dried to obtain the
disodium salt.      35                                        EXAMPLE 6
35                               1,5 - Bis(2 - carboxychromon - 5 -
yloxy)pentane                 2,6 - Dihydroxyacetophenone was reacted with
1,5 - dibromopentane as in Ex-             ample 1(a) to obtain 1,5 - bis(2
- acetyl - 3 - hydroxyphenoxy)pentane melting between             131[err]
and 133[err]C from benzene.     40                     Analysis:
40                                                   Found: C, 67.4; H,
6.3%                                         C[err]H[err]O[err] requires:
C, 67.7; H, 6.5%                  This diketone was condensed with diethyl
oxalate as in Example 1(b) to obtain the             diethyl ester of 1,5 -
bis(2 - carboxychromon - 5 - yloxy)pentane, melting between    45
150[err] and 152[err]C from ethanol.
45                             Analysis:
Found: C, 64.6; H, 5.3%
C[err]H[err]O[err]   requires: C, 64.8; H, 5.3 %                16
1,144,905                  The ester was hydrolysed as in Example 5(c) to
obtain the acid as a monohydrate             melting between 226[err] and
228[err]C from ethanol.  



Analysis:                                                    Found: C,
60.3; H, 4.7%
C[err]H[err]O[err]H[err]O requires: C, 60.2; H, 4.4%                    5
The acid was subsequently converted to the disodium salt by the method of
Example 5(c).                                               EXAMPLE 7  1,6
- Bis(2 - carboxychromon - 5 - yloxy)hexane                 2,6 -
Dihydroxyacetophenone was reacted with 1,6 - dibromohexane as in Ex-  10
ample 1(a) to obtain 1,6 - bis(2 - acetyl - 3 - hydroxyphenoxy)hexane
melting between             147.5[err] and 148.5[err]C from ethanol.
Analysis:   Found: C, 68.1; H, 6.71% C[err]H[err]O[err] requires: C, 68.4;
H, 6.8%                 15                  This diketone was condensed
with diethyl oxalate by the method of Example 1(b)             to obtain
the diethyl ester of 1,6-bis (2-carboxychromon-5-yloxy)hexane melting be-
tween 154.5 and 155[err]C, from ethanol.
Analysis:     20                                            Found:   65.0;
H, 5.4%                        20
C[err]H[err]O  requires: C, 65.4; H, 5.5%                  The ester was
hydrolysed as in Example 5(c) to obtain the acid monohydrate
melting between 228[err] and 230[err]C from dioxan.
Analysis:     25                                            Found: C, 60.2;
H, 4.9%                       25
C[err]H[err]O[err]H[err]O requires: C, 60.9; H, 4.7%                  The
disodium salt of the acid was subsequently prepared as in Example 5 (c).
EXAMPLE 8                               1,10 - Bis(2 - carboxychromon - 5 -
yloxy)decane     30          2,6 - Dihydroxyacetophenone was condensed with
1,10 - dibromodecane as in   30             Example 1 (a) to obtain 1,10 -
bis(2 - acetyl - 3 - hydroxyphenoxy)decane melting             between
102.5[err] and 104[err]C from ethyl acetate.
Analysis:                                                 Found: C, 70.0;
H, 7.4%     35                                C[err]H[err]O[err] requires:
C,70.6; H, 7.7%                        35                   This diketone
was reacted with diethyl oxalate as in Example 1 (b) to obtain the
diethyl ester of 1,10 - bis(2 - carboxychromon - 5 - yloxy)decane melting
between             146.5 and 148[err]C from ethanol plus dioxan.
Analysis: 



40                                         Found: C,67.4;H,6.45%
40                                      C[err]H[err]O[err] requires: C,
67.3; H, 6.3%                   The ester was hydrolysed by boiling with
aqueous sodium bicarbonate to obtain             the sparingly soluble
disodium salt which was recrystallised from water.
Analysis:     45                                            Found: C,61.0;
H, 5.2%                        45
C[err]H[err]Na[err]O[err] requires: C, 60.6; H,4.7%                   The
free acid was obtained by acidification of the salt.
1,144,905
17                         EXAMPLE 9                      1,7 - Bis(2 -
carboxychromon - 5 - yloxy)- 2,6 - dihydroxy -4- oxaheptane
2,6 - Dihydroxyacetophenone was reacted with diglycidyl ether as in Example
4                to obtain 1,7  bis(2 - acetyl - 3 - hydroxyphenoxy) 2,6 -
dihydroxy - 4 - oxaheptane        5      melting between 129[err] and
131[err]C from ethyl acetate plus petrol.                              5
Analysis:                         Found: C, 60.4; H, 6.31%
C[err]H[err]O[err]  requires: C, 60.8; H, 6.0%                      This
diketone was reacted with diethyl oxalate to obtain the bischromone diethyl
10      ester as an oil which could not be crystallised. This ester was
hydrolysed as in Ex-  10               ample 5 (c) to obtain 1,7 - bis(2 -
carboxychromon - 5 - yloxy) - 2,6 - dihydroxy - 4-               oxaheptane
monohydrate melting between 216[err] and 218C.
Analysis:                                      Found: C, 55.6;H,3.4%
15                            C[err]H[err]O[err]H[err]O  requires: C,55.7;
H, 4.3%                     The disodium salt was subsequently prepared as
in Example 5(c).                                  EXAMPLE 10
1,5 - Bis(2 - carboxychromon - 5 - yloxy) - 3 - oxapentane
2,6 - Dihydroxyacetophenone was condensed with 2,2' -  dibromodiethylether,
20      as in Example 1 (a) to obtain 1,5 - bis(2 - acetyl - 3 -
hydroxyphenoxy) - 3 - oxa -     20                pentane melting between
120.5[err] and 121.5[err]C from methanol.                     Analysis :
Found: C, 63.5; H, 5.1% 



C[err]H[err]O[err] requires: C,64.1; H, 5.9%        25        This was
condensed with diethyl oxalate as in Example 1 (b) to obtain the diethyl
25              ester of 1,5 - bis(2 - carboxychromon - 5 - yloxy) - 3 -
oxapentane melting between                129[err] and 131.5C from
methanol,                                Analysis:
Found: C, 62.3; H, 4.9%        30        C[err]H[err]O[err] requires:  C,
62.4; H, 4.9%                                                      30
The ester was hydrolysed as in Example 5 (c) to obtain the acid melting
between                219[err] and 220[err]C from ethanol plus dioxan.
Analysis:                                                   Found: C, 59.8;
H, 3.9%        35     C[err]H[err]O[err] requires: C, 59.8; H, 3.8%
35                      The disodium salt of the acid was subsequently
prepared as in Example 5 (c).
EXAMPLE 11                           1,4 - Bis(2 - carboxychromon - 5 -
yloxy) - 2,3 - dihydroxybutane                     2,6 -
Dihydroxyacetophenone was reacted with 1,2,3,4 - bisepoxybutane as in
40      Example 4 to obtain 1,4 - bis(2 - acetyl - 3 - hydroxyphenoxy) -
2,3 - dihydroxybutane,   49 melting between 211 and 212[err]C from dioxan.
Analysis:                                                    Found: C,
61.0; H, 5.7%                                 C[err]H[err]O[err] requires:
C, 61.5; H, 5.7%         45      This was condensed with diethyl oxalate as
in Example 1 (b) to obtain the diethyl     45                ester of 1,4 -
bis(2 - carboxychromon - 5 - yloxy) - 2,3 - dihydroxybutane melting
between 224[err] and 226[err] C.                             Analysis :
Found  C, 59.2; H, 4.6%        50
C[err]H[err]O[err]   requires: C, 60.6; H,4.7%
50                                                    1,144,905
This was hydrolysed by the method of Example 5 (c) to obtain the acid as a
di-          hydrate melting between 260[err] and 262[err]C. 



Analysis:                                                 Found: C,54.0;
H,3.7%   5                            C[err]H[err]O[err]2H[err]O requires:
C, 54.0; H, 4.1%                        5                This was
subsequently converted to the disodium salt as in Example 5 (c).
EXAMPLE 12                       1,4 - Bis(2 - carboxychromon - 5 - yloxy)
- 2 - hydroxybutane          2,6 - Dihydroxyacetophenone was condensed with
1 - bromo - 3,4 - epoxybutane  10      by boiling in acetone in presence of
potassium carbonate to obtain 1,4 - bis(2 - acetyl-  10           3 -
hydroxyphenoxy) - 2 - hydroxybutane melting between 207.5[err] and
208.5[err]C from           methanol.                          Analysis:
Found: C, 63.4; H, 5.8%  C[err]H[err]O[err] requires: C, 64.2; H,5.9%  15
15               This was condensed width diethyl oxalate as in Example 1
(b) to obtain the diethyl           ester of 1,4 - bis(2 - carboxychromon -
5 - yloxy) - 2 - hydroxybutane melting be-           tween 216[err] and
217[err]C from a mixture of chloroform, ethyl acetate and petrol.
Analysis:  20                                          Found: C, 62.7; H,
5.2%                          20
C[err]H[err]O[err] requires: C, 62.4; H, 4.9%                This was
hydrolysed as in Example 5 (c) to obtain the acid as a monohydrate
melting between 226[err] and 227[err]C.                        Analysis:
25                                            Found: C, 57.1;H, 3.9%
25                  C[err]H[err]O[err]H[err]O requires: C, 57.6;H, 4.0%
This was subsequently converted to the disodium salt as in Example 5 (c).
EXAMPLE 13                             1,5 - Bis(2 - carboxychromon - 7 -
yloxy)pentane  30          Ethyl 7 - hydroxychromone - 2 - carboxylate was
condensed with one half equi-  30          valent of 1;5 - dibromopentane
by heating in acetone in presence of potassium car-          bonate to
obtain the diethyl ester of 1,5 - bis(2 - carboxychromon - 7 -
yloxy)pentane          melting between 148[err] and 150[err]C from ethanol.
Analysis: 35                 5.3 %
C[err]H[err]O[err]   requires: C, 64.8;H, 5.3%                This ester
was hydrolysed as in Example 5 (c) to obtain the acid melting between 



283[err] and 284C.                           Analysis:  40         Found:
C,61.8; H, 4.2%
40                                    C[err]H[err]O[err] requires: C, 62.4;
H, 4.2%                The acid was subsequently converted to the disodium
salt by the method of Ex-           ample 5 (c).
EXAMPLE 14  45            1,10 - Bis(2 - carboxychromon - 5 - yloxy) - 3,8
- dioxa - 4,7 - dioxodecane  45             - Ethyl 5 (2
hydroxyethoxy)chromone - 2 - carboxylate (1.4 parts) and 0.4 parts
succinyl chloride were dissolved in chloroform and treated with 0.5 parts
pyridine.          The mixture was heated under reflux for 16 hours. The
chloroform solution was          washed with dilute hydrochloric acid,
sodium carbonate solution and water and dried  59     over sodium sulphate.
The chloroform was distilled to leave an oil which was solidified     50
by trituration with petrol.  It was recrystallised from ethanol to obtain
0.2 parts of the               1,144,905
19           diethyl ester of 1,10 - bis(2 - carboxychromon - 5 - yloxy) -
3,8 - dioxa - 4,7 - dioxe-           decane melting between 144[err] and
146[err]C.                Analysis:                           Found:
C,60.5; H, 4.97%    5
C[err]H[err]O[err] requires: C,60.2; H, 4.69 %                     5
EXAMPLE 15                        1,5 Bis(2 - carboxy - 8 - chlorochromon -
5 - yloxy)pentane                A mixture of 4.62 parts of 1,5 - bis(2
acetyl - 3 - hydroxyphenoxy)pentane           (from Example 6) and 2.7
parts of sulphuryl chloride in 300 parts of dry ether was   10      stirred
for 7 hours at room temperature. The solution was filtered and evaporated
to  10           dryness leaving a yellow solid. This was recrystallised
from ether to obtain 2.36 parts           of 1,5 - bis(2 - acetyl - 4 -
chloro - 3 - hydroxyphenoxy)pentane as pale yellow prisms
This was condensed with diethyl oxalate as in Example 1 (b) to obtain the
diethyl  15     ester of 1,5 - bis(2 - carboxy - 8 - chlorochromon - 5 -
yloxy)pentane melting between  15           162 and 164[err]C from ethanol.
Analysis:                                               Found: C, 57.7;H,
4.3%   C[err]H[err]Cl[err]O[err] requires: C,57.5; H, 4.3% 



20           The ester was hydrolysed as in Example 5 (c) to obtain the
acid, melting at  20           244[err]C from ethanol.
Analysis:                             Found: C, 54.2;H, 4.6; Cl, 12.9%
C[err]H[err]Cl[err]O[err]  requires:C,54.7; H, 3.28; Cl, 12.9%
The acid was converted to the disodium salt by the method of Example 5 (c).
25                              EXAMPLE 16                         (a) 2 -
(2,3 - Epoxypropoxy) - 6 - hydroxyacetophenone              To a mixture of
5.68 parts of 2,6 - dihydroxyacetophenone,  10.3 parts of epi-
chlorohydrin and 3 parts (by volume) of ethanol which was stirred and
gently refluxed,  30      was added  slowly a solution of 2.58 parts of
potassium hydroxide in 7 parts (by  30          volume) of ethanol and 1
part (by volume) of water. The mixture was then stirred and
refluxed for 1 hour, then after cooling an excess of water was added and
the product          was extracted into ether and the solution was dried
over sodium sulphate. After re-          moving the drying agent and the
solvent 5 parts of a crude oil remained. This oil was 35      extracted
using hot petrol ether (b.p. 40-60[err]) and on cooling yellow crystals of
2   35          (2,3-epoxypropoxy)-6-hydroxyacetophenone m.p. 61-63[err]
separated.                          Analysis:
Found: C, 63.5; H, 5.7%                                  C[err]H[err]O[err]
requires: C, 63.45; H, 5.8% 40      (b)  1 - (2 - Acetyl - 3 -
hydroxyphenoxy) - 3 - (4 - acetyl - 3 - hydroxyphenoxy)-  40
2 - hydroxypropane.          A mixture of 5 parts of 2 - (2,3 -
epoxypropoxy) - 6 - hydroxyacetophenone, 3.8          parts of
resacetophenone, 20 parts (by volume) of dioxan and 5 drops of trimethyl
benzyl ammonium hydroxide solution were heated at 100C in a sealed bottle
over- 45     night. After cooling the-product crystallised out and was
recrystallised from dioxan to  45         yield 2 parts of 1 - (2 - acetyl
- 3 - hydroxyphenoxy) -3 - (4 - acetyl - 3 - hydroxy
phenoxy)-2-hydroxypropane melting between 182 and 185C.
Analysis: 50                                             C[err]H[err]O[err]
requires: C,63.3;H,5.6%         50          (c 2 - (3 - Chloro - 2 -
hydroxypropoxy) - 6 - hydroxyacetophenone           A mixture of 10 parts
of 2,6- dihydroxyacetophenone, 7 parts of epichlorohydrin        in 18
parts (by volume) of dioxan and 5 drops of benzene trimethylammonium iodide



20                                       1,144,905          was heated at
100[err]C in a sealed vessel for 2[err] days. The solvent was then removed
under reduced pressure and an excess of ether was added to the residue. The
ether         solution was decanted from the insoluble, washed with water
(2 x 50 parts) and 2N         sodium carbonate (3 x 25 parts). The solvent
was removed after drying over sodium 5       sulphate and the residue was
purified by chromatography using an alumina column   5         and ether as
eluent. The oil was distilled to  obtain 2-(3-chloro-2-hydroxy-
propoxy) - 6 - hydroxyacetophenone (6 parts) as a yellow oil b.p. 166-8 at
1.5mm.                          Analysis:
Found: C,53.7; H, 5.26% 10
C[err]H[err]ClO[err] requires: C, 54.0; H, 5.32%                 10
(d) 1- (2 - Acetyl- 3 - hydroxyphenoxy) - 3  (4 - acetyl - 3 -
hydroxyphenoxy)-                     2-hydroxypropane              To the
above chlorohydrin (6 parts) was added 3.8 parts of resacetophenone, 3.5
parts of anhydrous potassium carbonate and 50 parts (by volume) of dry
acetone. 15      This mixture was refluxed for 2 days. Then the insoluble
material was filtered, after  15         cooling, and stirred in water to
remove inorganic material. Recrystallisation of the         residue from
dioxan yielded 0.7 parts of 1 - (2 - acetyl - 3 - hydroxyphenoxy) - 3 -
(4 - acetyl - 3 - hydroxyphenoxy) - 2 - hydroxypropane melting between
182[err] and         185[err]C and identical with the product from (b)
above. From the acetone filtrate a 20     further 2 parts of this product
were obtained.                                            20           (e)
1 - (2 - Ethoxycarbonylchromon - 5 - yloxy) - 3 - (2 -
ethoxycarbonylchromon-                     7 - yloxy) - 2 - hydroxypropane.
By the method of Example 1(b) 1 - (2 - acetyl - 3 - hydroxyphenoxy) - 3  (4
-         acetyl - 3 - hydroxyphenoxy) - 2 - hydroxypropane was condensed
with diethyl oxalate 25     to form 1 - (2 - ethoxycarbonylchromon - 5 -
yloxy) - 3 - (2 - ethoxycarbonylchromon-  25          7 - yloxy) - 2 -
hydroxypropane melting between 193[err] and 194.5[err]C from ethanol plus
dioxan.                         Analysis:
Found: C, 62.0; H, 4.3% 30
C[err]H[err]O[err] requires: C, 61.8; H, 4.6%                  30
(f) 1 - (2 - Carboxychromon - 5 - yloxy) - 3 - (2 - carboxythromon - 7 -
yloxy)-                     2-hydroxypropane.             The ester from
(e) above was hydrolysed as in Example 5(c) to obtain the acid
melting between 194[err] and 200[err]C with preliminary softening.  35
Analysis:                                                                35
Found: C,5.5.2; H, 3.96%
C[err]H[err]O[err]H[err]O requires: C, 54.7; H, 3.9%  



This acid was dissolved in an equivalent amount of sodium bicarbonate
solution          and freeze-dried to obtain the disodium salt.  40
EXAMPLE 17                                            40          a) 1 - (2
Acetyl - 3 - hydroxyphenoxy) - 5 - (4 - acetyl - 3 - hydroxyphenoxy)
pentane               A mixture of 5.1 parts of 2,6-dihydroxyacetophenone,
7.7 parts of 1,5-dibromopen-          tane, and 2.3 parts of anhydrous
potassium carbonate in 100 parts (by volume) of anhy- 45      drous acetone
was refluxed for 20 hours. An examination of this mixture by thin layer  45
chromatography showed unchanged 2,6 - dihydroxy acetophenone, 1,5 - bis(2 -
acetyl-          3 - hydroxyphenoxy)pentane and suspected 2 - (5 -
bromopentyloxy) - 6 - hydroxy-          acetophenone to be present. The
acetone solution was concentrated to half its volume          and the
residue was removed by filtration. After washing with water this residue 50
yielded 1.9 parts of 1,5 - bis(2 - acetyl - 3 - hydroxyphenoxy)pentane. The
filtrate was  50          taken to dryness and chromatographed on an
alumina column using ether as eluent.          The 2 - (5 - bromopentyloxy)
- 6 - hydroxyacetophenone came off in the first frac-          tions, as
confirmed by thin layer chromatography. Evaporation of these collected
frac-          tions yielded 5 parts as an oil which was used as follows
without further purification. 55      Thus a mixture of 24 parts of the
crude oil, 1.2 parts of resacetophenone, 1 part of  55          arhydrous
potassium carbonate and 40 parts (by volume) of dry acetone was refluxed
for 20 hrs. After cooling the acetone solution was filtered and evaporated
to dryness.                 1,144,905                                   21
The residue was crystallised from methanol-water to yield 1.85 parts of 1 -
(2-acetyl-          3 - hydroxyphenoxy) - 5 - (4 - acetyl -3 -
hydroxyphenoxy)pentane melting between
Found: C, 67.3; H, 6.7%   5
C[err]H[err]O[err] requires: C,67.7; H, 6.5%          b) 1 - (2 -
Ethoxycarbonylchromon - 5 - yloxy) - 5 - (2 - ethoxycarbonylchromon-
7 - yloxy)pentane.              By the method of Example 1(b) 1  (2 -
acetyl - 3 - hydroxyphenoxy) - 5 - (4-  10     acetyl - 3 -
hydroxyphenoxy)pentane was condensed with diethyl oxalate to yield the  10
desired product crystallising from ethanol and melting between 149[err] and
152[err]C.                         Analysis:
Found: C, 64.1; H, 5.3%                                C[err]H[err]O[err]
requires: C, 64.9;H,5.3%   15      c) 1 - (2 - Carboxychromon - 5 - yloxy)
- 5 - (2 - carboxychromon - 7 - yloxy)    15 



pentane.              To 1.0012 parts of the above bis-ester in 30 parts
(by volume) of methanol was         added an amount of 0.969N sodium
hydroxide in methanol just sufficient for the ester         hydrolysis.
This mixture was then heated on the steam-bath for [err] hr, the solvent
was 20     distilled off and the residue was taken up in water and
filtered, the filtrate was then  20         acidified with dilute
hydrochloric acid. The solid which separated proved difficult to
filter and was, therefore, separated -from the liquors by centrifuging,
washing twice         with water and recentrifuging. The 1 - (2 -
carboxychromon- 5 - yloxy) - 5 - (2 -         carboxychromon - 7 -
yloxy(pentane (0.25 parts) was crystallised from ethanol and 25     had a
melting point between 249[err] and 251[err]C with preliminary softening.
25                         Analysis:
Found: C, 60.3; H, 4.4%
C[err]H[err]O[err]H[err] requires: C, 60.2; H, 4.45%              This acid
was dissolved in an equivalent amount of sodium bicarbonate solution 30
and freeze-dried to obtain the disodium salt.
30                    EXAMPLE 18         a) 1,3 -Bis(2 -acetyl -3 - hydroxy
-5 - methylphenoxy) - 2 -hydroxypropane.             To a solution of
sodium ethoxide in ethanol (from 0.83 parts of sodium and 20         parts
by volume of ethanol) was added a solution of 12 parts of 2,6 - dihydroxy -
4- 35      methylacetophenone and 3.34 parts of epichlorohydrin in 10 parts
(by volume) of   35         ethanol. The resulting mixture was stirred and
refluxed for 4 hrs; after cooling 250         parts of water were added and
the solid was isolated by filtration. Crystallisation of         this solid
from ethanol yielded 4.15 parts of 1,3 - bis(2 - acetyl - 3 - hydroxy - 5 -
methylphenoxy) - 2 - hydroxypropane melting between 185[err] and 186[err]C.
40                    Analysis:
40                                           Found: C, 64.1; H, 6.3%
C[err]H[err]O[err] requires: C, 64.9; H, 6.2%          b) 1,3 - Bis(2 -
carboxy - 7 - methylchromon - 5 - yloxy) - 2 - hydroxypropane.
By the method of Example 1(b) the above compound was condensed with diethyl
45      oxalate to yield 1,3 - bis(2 - ethoxycarbonyl - 7 - methylchromon -
5 - yloxy) - 2 -  45         hydroxypropane crystallising from ethanol as
colourless needles melting between 194[err]         and 196[err]C. The
ester was hydrolysed as in Example 5(c) to obtained the acid as the
monohydrate crystallising from aqueous dioxan and melting between 240[err]
and 241[err]       C. 50                    Analysis:
50                                           Found: C, 58.3; H, 4.4%
C[err]H[err]O[err]H[err]O requires: C, 58.4; H, 4.3%              The acid
was subsequently converted to the disodium salt by the method of Ex-
ample 5(c).  



a)1,3 - Bis(2 - acetyl - 4- ethyl - 3 - hydroxyphenoxy) - 2 -
hydroxypropane            2,6 - Dihydroxy - 3 - ethylacetophenone was
condensed with epichlorohydria by        the method of Example 18(a) to
yield 1,3 - bis(2 - acetyl - 4 - ehtyl - 3 - hydroxy- 5    phenoxy) - 2 -
hydroxypropane melting between 135[err] and 137[err]C (from ethanol).
5                        Analysis:                    Found: C, 66.7,H,6.9%
C[err]H[err]O[err] requires: C, 66.3; H, 6.8%         b)1,3 - Bis(2 -
carbon - 8 - ethychromon  - 5 - yloxy) - 2 - hydroxypropane 10          The
above compound was condensed with diethyl oxalate as in Example 1(b) to
10         obtain 1,3 - bis(2 - ethoxycarbonyl - 8 - ethylchromon - 5 -
yloxy) - 2 - hydroxy-         propane melting between 159[err] and
161[err]C (from ethanol).             This ester was hydrolysed as in
Example 5(c) to obtain the acid as the dihydrate         crystallising from
ethanol and melting between l93 and 194[err]C.       Analysis:
15                                           Found: C, 57.5;H,4.9%
C[err]H[err]O[err]2H[err]O requires: C, 57.85;H,5.0%              The
disodium salt was then prepared as in Example 5(c). EXAMPLE 20 20     1 -
(2 - Carboxychromon - 5 - yloxy) - 3 - (2 - carboxy - 8 - ethylchromon - 5
-                   yloxy)- 2 - hydroxypropane.             2,6 - Dihydroxy
- 3 - ethylacetophenone was condensed with 2 - (2,3 - epoxy -
propoxy) - 6. - hydroxyacetophenone as in Example 16(b)to yield 1 -(2 -
acetyl - 3 -         hydroxyphenoxy) - 3 - (2 - acetyl - 4 - ethyl - 3 -
hydroxyphenoxy) - 2 - hydroxy- 25      propane melting between 102[err] and
103[err]C, from aqueous ethanol.                      25
Analysis:                                            Found: C, 64.8; H,
6.3%                                 C[err]H[err]O[err] requires: C,64.9;
H,6.2%              This diketone was condensed with diethyl oxalate using
the method of Example 30      1(b) and 1 - (2 - ethoxycarbonylchromon - 5 -
yloxy) - 3 - (2 - ethoxycarbonyl - 8 -  30         ethylchromon - 5 -
yloxy)- 2 - hydroxypropane was obtained, melting between 166[err] 



and 166.5[err] from ethanol.                         Analysis:
Found: C, 62.6; H,4.95% 35                              C[err]H[err]O[err]
requires: C, 63.0;H,5.1%                        35              The ester
was hydrolysed as in Example 5(c) to yield the acid dihydrate melting
between 190[err] and 192[err]C from ethanol.
Analysis:                                        Found: C,56.8;H, 4.4% 40
C[err]H[err]O[err]2H[err]O requires: C, 56.4; H, 4.5%
40              The disodium salt was prepared as in Example 5(c).
1,5 - Bis(2-carboxychromon -8 - yloxy)pentane              2,3 -
Dihydroxyacetophenone was condensed with 1,5 - dibromopentane using 45
the method of Example 1(a) to obtain 1,5 - bis(2 - hydroxy - 3 -
acetylphenoxy)  45          pentane, melting between 103.5[err] and
104.5[err]C, (from ethanol).                         Analysis:
Found: C, 67.7; H, 6.9%                                  C[err]H[err]O[err]
requires: C, 67.7; H,6.5%                1,144,905
23 This ketone was condensed with diethyl oxalate as in Example 1(b) to
yield 1,5-         bis(2 - ethoxycarbonylchromon - 8 - yloxy)pentane
melting between 128[err] and 130         (from ethanol).
Analysis: 5                                         Found: C, 64.5; H, 5.4%
5                                C[err]H[err]O[err] requires: C, 64.9; H.
5.3%                 As in Example 5(c) this ester was hydrolysed to the
acid monohydrate melting         between 237[err] and 238[err]C (from
ethanol).                                      Found: C, 59.9; H, 4.3%
10                              C[err]H[err]O[err]H[err]O requires: C,
60.2; H,4.45%  



This acid was then converted to the disodium salt as in Example 5(c).
EXAMPLE 22                      1,5 - Bis(2 - carboxy - 8 - methylchromon -
7 - yloxy)pentane. 15           2,4  Dihydroxy - 3 - methylacetophenone was
condensed with 1,5 - dibromo-    15          pentane using the method of
Example 1(a) to yield 1,5 - bis(4 - acetyl - 3 - hyroxy-          2 -
methylphenoxy)pentane melting between 116 and 117[err]C (from ethanol).
Analysis:                                              Found: C, 68.4; H,
7.3% 20                                 C[err]H[err]O[err]  requires: C,
69.0; H, 7.05%                       20               This product was
condensed with diethyl oxalate as described in Example 1(b)         the
yield, after crystallisation from dioxan plus ethanol 1,5  bis(2 -
ethoxycarbonyl-         8 - methylchromon - 7 - yloxy)pentane, melting
between 196[err] and 197[err]C.                          Analysis: 25
Found: C,65.7; H, 6.05%                              25
C[err]H[err]O[err]  requires: C, 65.95; H, 5.65%               The ester
was hydrolysed using the method as in Example 5(c) to obtain the acid
melting between 274[err] and 276[err] from dioxan.
Analysis: 30                                           Found: C, 63.9; H,
5.0%                            30
C[err]H[err]O[err] requires: C, 63.8; H, 4.8%               The disodium
salt of this acid was prepared-as in Example 5(c).
EXAMPLE 23               1,3 - Bis(2 - carboxy - 8 - methylchromon - 7 -
yloxy) - 2 - hydroxypropane. 35           2,4 - Dihydroxy - 3 -
methylacetophenone was condensed with epichlorohydrin   35          by the
method of Example 18(a) and after crystallising from ethanol, 1,3 - bis(4 -
acetyl - 3 - hydroxy - 2 - methylphenoxy)- 2 - hydroxypropane was obtained
melting          between 151[err] and 153[err]C.                Analysis:
40                                          Found: C, 64.5; H,6.25%
40                                   C[err]H[err]O[err] requires: C, 64.9;
H, 6.2%               This ketone was the condensed with diethyl oxalate as
described in Example          1(b) to yield 1,3 - bis(2 - ethoxycarbonyl -
8 - methylchromon - 7 - yloxy) - 2 -          hydroxypropane melting
between 191 and 193[err], (from dioxan plus ethanol).  45
Analysis:                                                               45
Found: C, 63.0;H, 5.24% 



C[err]H[err]O[err] requires: C, 63.0; H, 5.1%            24
1,144,905             The above ester was hydrolysed as in Example 5(c) to
give 1,3 - bis(2 - carboxy-         8 - methylchromon - 7 - yloxy) - 2 -
hydroxypropane dihydrate melting between 272[err]         and 275[err].
Analysis: 5                                            Found: C, 56.7; H,
4.35%                            5
C[err]H[err]O[err]2H[err]O requires:  C, 56.4; H, 4.5%          The
disodium salt of the acid was prepared as in Example 5(c).
EXAMPLE 24                      1,5 - Bis(2 - carboxychromon - 5 - yloxy) -
3 - methylpentane. 10           2,6 - Dihydroxyacetophenone was condensed
with 1,5 - dibromo - 3 - methyl-   10         pentane by the method
described in Example 1(a) to give 1,5 - bis(2 - acetyl - 3 -
hydroxyphenoxy)   3 - methylpentane melting between 123[err] and 124[err]C
(from         ethanol).                         Analysis: 15
Found: C,68.8;H,6.9%                                15
C[err]H[err]O[err] requires: C, 68.4; H, 6.8%               The ketone was
then condensed with diethyl oxalate as in Example 1(b) to yield
after crystallisation from ethanol 1,5 - bis(2 - ethoxycarbonylchromon - 5
- yloxy)-         3 - methylpentane melting between 128[err] and 130[err]C.
20                      Analysis:
20                                               Found: C,65.3; H, 5.4%
C[err]H[err]O[err] requires: C, 65.4; H, 5.5%               Hydrolysis of
the above ester by the method described in Example 5(c) yielded
after crystallisation from aqueous ethanol 1,5 - bis(2 - carboxychromon - 5
- yloxy)- 25      3 - methylpentane monohydrate melting between 215[err]
and 217[err]C.                    25                          Analysis:
Found: C, 61.6; H, 4.8%
C[err]H[err]O[err]H[err]O requires: C, 60.9; H, 4.7%               This
acid was converted to its disodium salt by the method described in Example 



30      5(c).
30                                             EXAMPLE 25          1,3 -
Bis(2 - carboxy -6 - chlorochromon - 7 - yloxy) -2- hydroxypropane.
Disodium                                                 salt.
2,4 - Dihydroxy - 5 - chloroacetophenone was condensed with epichlorohydrin
35     using the method as described in Example 18(a) to yield, after
crystallisation from n-  35         propanol, 1,3 - bis(4 - acetyl - 2 -
chloro - 5 - hydroxyphenoxy) - 2 - hydroxypropane         melting between
197[err] and 199[err]C.                          Analysis:
Found: C, 52.6; H, 4.7% 40
C[err]H[err]Cl[err]O[err] requires: C, 53.1; H, 4.2%
40              The ketone was condensed with diethyl oxalate as described
in Example 1(b) to         yield after crystallisation from ethanol, 1,3 -
bis(2 - ethoxycarbonyl - 6 - chloro -         chromon - 7 - yloxy) - 2 -
hydroxypropane melting between 199[err] and 202[err]C.
Analysis: 45                                            Found: C, 54.7; H,
3.6%                            45
C[err]H[err]Cl[err]O[err] requires: C, 54.6; H. 3.7%               This
ester was hydrolysed using the method described in Example 1(c) and the
disodium salt of 1,3 - bis(2 - carboxy - 6 - chlorochromon - 7 - yloxy) - 2
- hydroxy-          propane tetrahydrate was obtained from aqueous ethanol.
1,144,905                                   25                EXAMPLE  26
1 - (2 - Carboxychromon - 5 - yloxy) - 3 - (2 - carboxy- 6 - chlorochromon-
7 - yloxy) - 2 - hydroxypropane. Disodium salt.                       2,4 -
Dihydroxy - 5 - chloroacetophenone was condensed with 2 - (2,3 - epoxy-
5      propoxy) - 6 - hydroxyacetophenone as in Example 16(b) to give 1 -
(2 - acetyl - 3-  5                  hydroxyphenoxy) - 3 - (4 - acetyl - 2
- chloro - 5 - hydroxyphenoxy) - 2 - hydroxy- propane melting between
139[err] and 140[err]C.                      This diketone was condensed
with diethyl oxalate as described in Example 1(b) to                  yield
after crystallisation from ethanol 1 - (2 - ethoxycarbonylchromon - 5 -
yloxy) -          10     3 - (2 - 1ethoxycarbonyl - 6 - chlorochromon - 7 -
yloxy) - 2  hydroxypropane melting  10                  between 166[err]
and 168[err]C.                                  Analysis:
Found: C, 57.4; H, 4.3 % 



C[err]H[err]ClO[err] requires: C, 58.0; H, 4.1%           15          This
ester was converted to the disodium salt using the method as described in
15                  Example 1(c) to give from aqueous ethanol the disodium
salt of 1 - (2 - carboxy -                  chrmon - 5 - yloxy) - 3 - (2 -
carboxy - 6 - chlorochromon - 7 - yloxy) - 2-hydroxy-
propane tetrahydrate.                            Analysis:          20
Found: C, 45.5; H, 2,9%                        20
C[err]H[err]Cl[err]Na[err]O[err].4H[err]O requires: C,44.6; H,3.4%
The free acid was obtained by acidification of the salt
EXAMPLE 27                                   1,5 - Bis(2 - carboxychromon -
6 yloxy)pentane.  25          Quinacetophenone was condensed with 1,5 -
dibromopentane using the method    25                  described in Example
1(a) to obtain 1,5 - bis(3  acetyl - 4 - hydroxyphenoxy)pentane
melting between 107[err] and 109[err]C, from ethanol.  Analysis:
Found: C, 67.8; H, 6.8%          30
C[err]H[err]O[err] requires: C, 67.7; H, 6.5%                      30
The diketone was condensed, using the method as in Example 1(b), with
diethyl                  oxalate to yield 1,5 - bis(2 -
ethoxycarbonylchromon - 6 - yloxy)pentane.
Analysis:                                                    Found: C,
64.7, H, 5.5%          35                             C[err]H[err]O[err]
requires: C, 64.9; H, 5.3%                     35
This ester was hydrolysed using the method described in Example 5(c) and
yielded, after crystallisation from dioxan, 1,5 - bis(2 - carboxychromon  6
- yloxy)                  pentane melting between 275 and 277[err]C.
Analysis:          40                                        Found: C,62.6;
H, 4.5%                          40
C[err]H[err]O[err] requires: C, 62.5; H, 4.2%  This acid was converted to
its disodium salt by the method described in Example                  5(c).
EXAMPLE 28          45            1,3 - - Bis(2 - carboxychromon - 7 -
yloxy) - 2- hydroxypropane.  45 Resacetophenone was condensed with
epichlorohydrin as in Example 18(a) to give         1,3 - bis(4 - acetyl -
3 - hydroxyphenoxy) - 2 - -hydroxypropane melting between 152
and 154[err]C (from ethanol).                Anialysis: 



50                                        Found:  C, 63.5; H, 6.2%
50                                          C[err]H[err]O[err] requires: C,
63.3; H, 5.6%            26                                       1,144,905
1,3  Bis(4 - acetyl - 3 - hydroxyphenoxy)  2 - hydroxypropane was condensed
with diethyl oxalate using the method as described in Example 1(b) to
obtain 1,3-bis         (2 - ethoxycarbonylchromon - 7 - yloxy) - 2 -
hydroxypropane melting between 178[err]         and 180[err]C (from aqueous
dioxan).  5                      Analysis:
5                                              Found: C, 62.2; H, 4.5%
C[err]H[err]O[err] requires: C, 61.8; H, 4.6%              The ester was
hydrolysed as in Example 5(c) to yield, after crystallisation from
dioxan-water, 1,3 - bis(2 - carboxychromon - 7 - yloxy) - 2 -
hydroxypropane mono- 10     hydrate melting between 155[err] and 165[err]C.
10                          Analysis:
Found: C,56.8; H, 3.7%
C[err]H[err]O[err]H[err]O requires: C, 56.8; H, 3.7%              The
disodium salt of this acid was prepared as in Example 5(c). 15
EXAMPLE 29                                           15
1,2 - Bis(2 - carboxychromon - 5 - yloxymethyl)benzene              1,2 -
Bis(bromomethyl)benzene was condensed with 2,6 - dihydroxyacetophenone
as described in Example 1(a) to give, after crystallisation from ethanol,
1,2 - bis(2-         acetyl - 3 - hydroxyphenoxymethyl)benzene melting
between 148[err] and 153[err]C.  20                      Analysis:
20                                              Found: C, 70.5; H, 5.4%
C[err]H[err]O[err] requires: C, 70.9; H, 5.5%               The diketone
was condensed with diethyl oxalate as in Example 1(b) to yield         1,2
- bis(2 - ethoxycarbonylchromon - 5 - yloxymethyl)benzene melting -between
25      204-206[err]C.
25                         Analysis:
Found: C, 68.1; H, 4.55%
C[err]H[err]O[err] requires: C, 67.4; H, 4.6%               This ester was
saponified using the method as described in Example 1(c) to obtain 



30      the disodium salt as the tetrahydrate.
30                          Analysis:
Found: C, 54.0; H,3.3%
C[err]H[err]Na[err]O[err]4H[err]O requires: C, 53.3; H, 3.8%
The free acid was obtained by acidification of the salt.  35
EXAMPLE 30                                           35
1,3 - Bis(2 - carboxychromon - 6 - yloxy) 2 - hydroxypropane.
Quinacetophenone was condensed with epichlorohydrin as described in Example
18(a) to obtain after crystallisation from aqueous methanol 1,3 - bis(3 -
acetyl - 4 -         hydroxyphenoxy) - 2 - hydroxypropane melting between
127[err] and 129[err]C.  40                      Analysis:
40                                              Found: C,62.6; H, 5.7%
C[err]H[err]O[err] requires: C, 63.3; H, 5.6%               This ketone was
condensed as described in Example 1(b) with diethyl oxalate to
yield 1,3 - bis(2 - ethoxy carbonylchromon - 6 - yloxy) - 2 -
hydroxypropane melting 45      between 187[err] and 189[err]C (from
ethanol-dioxan-water).                            45
Analysis:                                                 Found: C, 62.0;
H, 4.3%                                  C[err]H[err]O[err] requires: C,
61.8; H, 4.6%                         1,144,905             Hydrolysis of
this ester using the method described in Example 17(c) gave 1,3 -
bis(2 - carboxychromon - 6 - yloxy) - 2 - hydroxypropane dihydrate melting
between         268[err] and 270C (from ethanol-dioxan-water).
Analysis:  5                                          Found: C, 55.0; H,
33%                       5
C[err]H[err]O[err]2H[err]O requires: C, 54.7; H, 3.9%              The
disodium salt of this acid was prepared as described in Example 5(c).
Disodium salt of 1 -(2- carboxychromon - 5 - ylox) - 3 - (2 -
carboxychromon - 6 - 10                               yloxy) - 2-
hydroxypropane. 



Quinacetophenone was condensed with epichlorohydrin as described in Example
16(a) to yield, after crystallisation from petrol (b.p. 60-80[err]C), 5 -
(2,3 - epoxy -         propoxy) - 2 -hydroxyacetophenone melting between
76[err] and 79C.                        Analysis: 15
Found: C, 64.0; H, 5.6%                         45
C[err]H[err]O[err] requires: C, 63.45; H, 5.8%              This epoxide
was condensed with 2,6 - dihydroxyacetophenone as in Example         16(b)
to yield 1 - (2 - acetyl - 3 - hydroxyphenoxy) - 3 - (3 - acetyl - 4 -
hydroxy-         phenoxy) - 2 - hydroxypropane melting between 185[err] and
186C, after crystallisation 20     from ethanol.
20       Analysis:                                           Found: C,
63.5; H, 5.6%                                 C[err]H[err]O[err] requires:
C, 633; H, 5.6%         This compound was condensed with diethyl oxalate as
in Example 1(b) and after 25     crystallisation from ethanol, 1 -(2 -
ethoxycarbonylchromon - 5- yloxy) - 3 - (2 -         ethoxycarbonylchromon
- 6 - yloxy) - 2 - hydroxypropane was obtained melting be-         tween
164[err] and 166C.                                         Analysis: C,
62.4; H, 4.5%                                 C[err]H[err]O[err] requires:
C, 61.8; H, 4.6%  30          This ester was hydrolysed to the disodium
salt using the method as described in  30        Example 1(c).
EXAMPLE 32         Disodium salt of 1 - (2 - carboxychromon - 5 - yloxy) -
3 - (2 - carboxychromon-                                 8 - yloxy) -_2
hydroxypropane. 35          2 - (2,3 - Epoxypropoxy) - 6 -
hydroxyaceophenone was condensed with 2,3-   35
dihydroxyacetophenone by the method described in Example 16(b) to give,
after         crystallisation from ethanol plus dioxan, 1 - (2 - acetyl - 3
- hydroxyphenoxy) - 3 -         - acetyl - 2 - hydroxyphenoxy) - 2 -
hydroxypropane melting between 166 and  40                    Analysis:
40                                           Found: C, 63.6; H, 5.7%
C[err]H[err]O[err] requires: C, 63.3; H, 5.6%  After condensation with
diethyl oxalate, as in Example 1(b), this compound gave        1 - (2 -
ethoxycarbonylchromon - 5 - yloxy) - 3 - (2 - ethoxycarbonylchromon - 8 -
45      yloxy) - 2 - hydroxypropane melting between 162[err] and 165C,
(from ethanol).    45                        Analysis : Found : C,61.6;
H,4.75%                              C[err]H[err]O[err] requires: C, 61.8;
H, 4.6%  



Ihis ester was saponified as described in Example 1(c) and the disodium
salt was 50     obtained.
50                  28                          EXAMPLE 33
1,8 - Bis(2 - carboxychromon - 5 yloxy)octane.                   2,6 -
Dihydroxyacetophenone was condensed with 1,8 - dibromooctane as in Ex-
ample 1(a) to give 1,8 - bis(2 - acetyl - 3 - hydroxyphenoxy)octane melting
between       5      107[err] and 109[err]C, from benzene.
5                               Analysis:
Found: C, 69.6; H, 7.25%
C[err]H[err]O[err] requires: C, 69.5; H, 73%                    This
diketone was reacted with with diethyl oxalate in the usual manner (Example
10     1 (b)) to obtain after crystallisation from ethanol, 1,8  bis(2 -
ethoxycarbonylchromon-  10               5 - yloxy)octane melting between
139[err] and 141[err]C.                               Analysis:
Found C, 66.0; H, 6,0%
C[err]H[err]O[err] requires: C, 66.4; H, 5.9%       15          Hydrolysis
of this ester as in Example 5(c) yielded 1,8 - bis(2 - carboxychromon-  15
5 - yloxy)octane monohydrate of indefinite melting point.
Analysis:                                                  Found: C, 61.1;
H, 5.4%                                   C[err]H[err]O[err]H[err]O
requires: C, 62.2; H, 5.2%        The disodium salt of this compound was
prepared as in Example.5(c).          20 EXAMPLE 34
1,9  Bis(2 - carboxychromon - 5 - yloxy)nonane               2,6 -
Dihydroxyacetophenone was condensed with 1,9 - dibromononane as in Ex-
ample 1(a) to yield 1,9 - bis(2 - acetyl - 3 - hydroxyphenoxy)nonane
melting between 25      55[err]-59[err]C after crystallising from ethanol.
25                               Analysis:
Found: C, 69.7; H, 7.5%
C[err]H[err]O[err] requires: C, 70.1; H, 7.5% 



This diketone with diethyl oxalate gave, using the method of Example 1(b),
1,9-      30      bis(2 - ethoxycarbonylchromon - 5 - yloxy)nonane
crystallising from ethanol and melt-  30               ing between 128[err]
and 129[err]C.                               Analysis:
Found: 0,66.4; H, 6.2%               C[err]H[err]O[err] requires: C, 66.9;
H, 6.1%      35          Hydrolysis of this ester as in Example 5(c)
yielded 1,9 - bis(2 - carboxychromon-  35               5 - yloxy)nonane),
crystallising from dioxan plus petrol ether (b.p. 60-80[err]), melting
between 123[err] and 127[err]C.                               Analysis:
Found: C, 64.5; H, 5.7%.      40
C[err]H[err]O[err] requires: C, 64.9; H, 5.3%                      40
The disodium salt of this acid was prepared as in Example 5(c),
EXAMPLE 35                                 1,2 - Bis(2 - carboxychromon - 5
- yloxy)ethane.                   2,6 - Dihydroxyacetophenone was condensed
with 1,2  - dibromoethane using the       45      method of Example 1(a) to
obtain 1,2 - bis(2 - acetyl - 3 - hydroxyphenoxy)ethane  45
melting between 188[err]:and 189[err] after crystallisation from acetic
acid.                               Analysis:
Found: C, 65.7; H, 5.4%
C[err]H[err]O[err] requires: C, 65.4; H, 5.5%               1,144 ,905
29                 The condensation of this compound  with diethyl oxalate
was carried out as in                 Example 1(b) to yield after
crystallisation from dioxan 1,2 - bis(2 - ethoxycarbonyl-
chromon - 5 - yloxy)ethane melting between 264 and 265[err]C.
Analysis:         Found: C,63.0; H.4.7%                           5
C[err]H[err]O[err] requires: C,63.15; H, 4.5%                    This ester
was hydrolysed using the method as in Example 17(c) to give 1,2-bis
(2 - carboxychromon - 5 - yloxy)ethane melting between 262[err] and
263[err]C.  



Analysis:         10                                       Found: C, 59.6;
H,3.1%                                        C[err]H[err]O[err] requires:
C, 60.3; H, 3.2%                    The disodium salt of this acid was
prepared in the manner described in Example                5(c).
EXAMPLE 36        15     1,3 - Bis(2 - carboxychromon - 5 - yloxy) - 2 -
chloromethyl - 2 - hydroymethyl-
propane; dipotassium salt tetrahydrate.                    2,6 -
Dihydroxyacetophenone was condensed with 3,3 - bis(chloromethyl)oxetane
using the method as described in Example 1(a) to give 3,3 - bis(2 - acetyl
- 3 -                hydroxyphenoxymethyl)oxetane melting between 209[err]
and 211[err]C.        20                    Analysis:
20                                            Found: C, 65.3; H, 5.75 %
C[err]H[err]O[err] requires: C,65.3; H,5.7%        This oxetane (7 parts),
2 parts (by volume) of concentrated hydrochloric acid; 10     parts of
water and 25-parts (by volume) of dioxan were heated under reflux together
for 2 hrs. After filtering aqueous sodium carbonate was added until neutral
and the  25                yellow that precipitated crystallised on
keeping. After recrystallising from ethanol 5.44                parts of
1,3 - bis(2 - acetyl - 3- hydroxyphenoxy) - 2 - chloromethyl  2 - hydroxy-
methylpropane were obtained melting between 148[err] and 150[err]C.
Analysis:       36                                       Found: C,59.6;
H,5.5%                           30
C[err]H[err]ClO[err] requires: C, 59.6; H 5.4%                   This
ketone was condensed with diethyl oxalate as in Example 1(b) to yield,
after               crystallising from ethyl acetate plus petrol ether
(b.p. 40-60[err]), 1,3 - bis(2 - ethoxy-               carbonylchromon - 5
- yloxy) - 2 - chloromethyl - 2 - hydroxymethylpropane melting       35
between 165 and 168[err]C.
35                              Analysis:
Found: C,59.0,H,4.7%
C[err]H[err]ClO[err] requires: C,59.3;H,46%                  To 0.8 parts
of the ester in 30 parts (by volume) of methanol was added 3.15       40
parts of a 0.87N solution of potassium hydroxide in methanol. This solution
was heated  40               under reflux for 10 minutes, decolourised with
charcoal, filtered and reduced in volume               by evaporation until
on cooling 0.6 parts of the dipotassium salt of 1,3 - bis(2-carb-
oxychromon - 5 - yloxy) - 2 - chloromethyl - 2 - hydroxymethylpropane
tetrahydrate               crystallised.       45
Analysis:                                               Found: C, 44.4; H,
3.4%                                C[err]H[err]ClK[err]O[err]4H[err]O
requires: C, 44.3; H, 3.9%                    The free acid was obtained by
acidification of the salt.  



EXAMPLE 37       50      Disodium salt of 1,3 - bis(2 - carboxychromon - 5
- yloxy),  2 -ethoxypropane.      50                 1,3 - Bis(2 -
carboxychromon - 5 - yloxy) - 2- hydroxypropane, diethyl ester 15
parts, was suspended in 75 parts of ethyl iodide and 10 parts of freshly
prepared silver        30                                        1,144,905
oxide was added with stirring. The stirred suspension was heated under
reflux for four         days. The solids were then filtered, washed with
cold ethanol and then extracted with         boiling ethanol in a Soxhlet
extractor to obtain 9.7 parts of a mixture of starting         material
with the required ethyl ether. This was separated by chromatography on a 5
silica gel column using chloroform as eluent, to obtain 20% by weight of
the pure  5         diethyl ester of 1,3 - bis(2 - carboxychromon - 5 -
yloxy) - 2 - ethoxypropane melting         between 192 and 193[err]C.
Analysis:                                              Found: C, 63.1; H,
5.06%. 10                               C[err]H[err]O[err] requires: C,
63.0; H, 5.07%                  10               By the method of Example
1(c) this ester was converted to the disodium salt.
Analysis:                                                Found: C, 52.2; H,
3.32%                           C[err]H[err]Na[err]O[err]2H[err]O requires:
C, 52.1; H, 3.85%  15           The free acid was obtained by acidification
of the salt.                            15
EXAMPLE 38          Disodium  salt of 1,3 - bis(2 - carboxychromon - 5 -
yloxy) - 2 - oxopropane.              A mixture of 4 parts diethyl ester of
1,3 - bis(2 - carboxychromon-- 5 - yloxy)-         2 - hydroxypropane, 16
parts acetic anhydride and 24 parts dimethyl sulphoxide was 20      ground
in a revolving glass jar containing glass beads for three days. The mixture
was  20         then heated to 100[err]C for two hours and filtered while
still warm. The solid was         washed with ethanol and recrystallised
from a mixture of chloroform and petrol to         obtain 1.2 parts of the
diethyl ester of 1,3 - bis(2 - carboxychromon - 5 - yloxy) - 2 -
oxopropane meling at 210[err]C. 25                      Analysis:
25                                              Found: C, 61.6; H, 4.61%
C[err]H[err]O[err] requires: C, 62.1; H, 4.21%  



By the method of Example 1(c) part of this ester was converted to the
sodium         salt. 30                      Analysis
30                                         Found: C, 48.1; H, 2.80; Na,
7.85%                   C[err]H[err]Na[err]O[err],4.H[err]O requires: C,
47.4; H, 3.43; Na, 7.9%               The free acid was obtained by
acidification of the salt.
EXAMPLE 39 35      a) 2,5 - Bis(2 - acetyl - 3 -
hydroxyphenoxymethyl)dioxan.                               35
To a solution of 12.4 parts of 2,6 - dihydroxyacetophenone in 50 parts of
iso-         propanol under nitrogen was added a concentrated solution of
5.4 parts of potassium         hydroxide in water. Benzene was added and
the mixture distilled to remove water as         an azeotrope. A solution
of 15 parts of 2,5-bis iodomethyl-dioxan in 50 parts of iso- 40
propanol was added and the mixture heated with stirring under reflux for
three days.  40         The solvent was distilled off and water added. The
mixture was extracted with chloro-         form which was then evaporated
to leave a red oil. This was extracted with boiling         ether to leave
1 part of 2,5 - bis(2 - acetyl - 3 - hydroxyphenoxy methyl) - dioxan as
an orange solid melting between 230[err] and 232[err]C. 45
45                         Analysis:
Found: C, 63.7; H, 5.89%
C[err]H[err]O[err] requires: C, 63.5;.H, 5.77%           b) Diethyl ester
of 2,5 - bis(2 - carboxychromon - 5 - yloxymethyl) - dioxan.
As in Example 1(b) 1 part of 2,5 - bis(2 - acetyl - 3 - hydroxyphenoxy
methyl)          dioxan was reacted with diethyl oxalate as far as the
isolation of the sodium     50 50     salt of the dikeco ester. This was
suspended in water and acidified with acetic acid to         obtain an
orange solid. melting between 176 and 177[err]C. This was recrystallised
from                    1,144,905                                       31-
a mixture of ethanol and benzene to obtain a first crop of 0.3 part solid
melting be-       tween 192 and 194[err]C and which then solidified and
remelted between 274 and 278C.           Analytical data and infra-red
spectra suggest this product to be the diethyl ester of           1,6 -
bis(2 - carboxychromon - 5 - yloxy) - 2 - hydroxy - 5 - hydroxymethyl - 4 -
5       oxahexane produced by ring opening of the dioxan ring. A second
crop of a solid           melting between 276[err] and 280[err]C was
obtained by concentrating the filtrate. This was           purifiedr by
recrystallisation from ethanol to obtain 0.2 part of the diethyl ester of
2,5 - bis(2 - carboychromon - 5 - yloxymethyl)dioxan melting at 285[err]C
with decom- 



position.   10                      Analysis:
10                                               Found: C, 62.3; H, 4.61%
C[err]H[err]O[err] requires: C, 62.1; H, 4.83%
EXAMPLE 40                           1,5 - Bis - (2 - carboxychromon - 5 -
yloxy) - pentane  15         A mixture of 37 parts of 1,5 - bis(2 - acetyl
- 3  hydroxyphenoxy)pentane and   15           52 parts by weight of ethyl
ethoxydichloracetate (80% purity) was heated at 150-           170[err] for
5 hours. After evaporating under reduced pressure the mixture thus
obtained,           which contained the diethyl ester of the desired acid,
was dissolved in acetic acid           containing 17% concentrated
hydrochloric acid. This solution was boiled under reflux  20      for 4
hours. After cooling the solid was filtered off, washed with water and
crystallised  20          from ethanol to yield 1,5 - bis(2 -
carboxychromon - 5 - yloxy)pentane monohydrate          melting between 226
and 228[err] and shown to be identical with the material prepared in
Example 6.                                              EXAMPLE 41 25
1,5 - Bis(2 - carboxychromon - 5 -yloxy)pentane.                     25
To a mixture of 10 parts of 1,5 - bis(2 - acetyl - 3 -
hydroxyphenoxy)pentane and          20 parts of pyridine cooled in ice was
slowly added 13 parts of ethyl oxalylchloride          The mixture was then
allowed to stand for 24 hours and then heated at 100[err] for 3
minutes. After cooling, and pouring onto a mixture of ice and excess of
concentrated        hydrochloric acid an oil  was formed which was
extracted with chloroform, washed,      30          and the chloroform
solution was dried over sodium sulphate.  After filtration and
removal of the solvent the residue was crystallised from ethanol to give
the diethyl          ester. of 1,5 - bis(2 - carboxychromon - 5 -
yloxy)pentane melting between 150 and          152 and show n to be
identical with a sample as prepared in Example 6.  35
EXAMPLE 42                                           35          a) 1,5 -
Bis(2 - methylchromon - 5 - yloxy)pentane.              A mixture of 4.6
parts of powdered sodium, 744 parts of 1,5 - bis(2 - acetyl - 3-
hydroxyphenoxy)pentane and 150 parts of ethyl acetate was heated under
reflux for         2[err] hours with stirring.         The resulting orange
solution was cooled and diluted with 400 parts of ether.      40
The precipitated solid was extracted with water and the extract was
acidified with         dilute hydrochloric acid. The precipitated oil was
extracted with chloroform and the         chloroform solution was dried
over anhydrous sodium sulphate, filtered, and the sol-         vent was
then removed to yield a red oil. 45      This oil was heated under reflux
with. ethanol and 0.5 parts of concentrated       45         hydrochloric
acid for 10 minutes. The solution was evaporated to leave an oil which
was triturated with ether and the resulting solid was collected. This solid
was crysal-         lised from a mixture of ethyl acetate and petroleum
ether(b.p. 40-60[err]C) to give         4.82 parts of 1,5 - bis(2 -
methylchromon - 5 - yloxy)pentane, melting point 140- 



50      3C. The ether wash afforded a further 0.4 parts of the same
material.           50                            Analysis:
Found: C, 71.00; H,5.87%                     C[err]H[err]O[err] requires:
C,71.41; H,5.75%             32
1,144,905                b) 1,5 - Bis(2 - carboxychromon - 5 -
yloxy)pentane.                   To a mixture of 5 parts of 15 - bis(2 -
methylchromon - 5  yloxy)pentane in               100 parts of dioxan was
added 6 parts of finely divided selenium dioxide and the mix-
ture was heated under reflux for 6 hours. After cooling, the precipitated
selenium was       5      filtered off and the solvent was removed from the
filtrate under vacuum. The residue  5               was dissolved in
chloroform and the chloroform was extracted with sodium bicarbonate
solution The crude product was precipitated upon addition of hydrochloric
acid to               the alkaline extract and it was crystallised from
ethanol to yield 1,5 - bis(2 - carboxy-               chromon - 5 -
yloxy)pentane as the monohydrate melting between 226 and 228[err],       10
identical with the material prepared in Example 6.
10                                                 EXAMPLE 43
a) 1,5 - Bis(2 - styrylchromon - 5 - yloxy)pentane., A solution of sodium
ethoxide was prepared from 0.294 parts of sodium and 8.0
parts of ethanol. To this was added with stirring over 10 minutes a mixture
of 1.5 parts       15      of benzaldehyde and 2.7 parts of 1.5 - bis(2 -
methylchromen - 5 - yloxy)pentane in  15    35 parts of ethanol. The
mixture was stirred and heated under reflux for 4 hours and
then allowed to stand at room temperature for 16 hours.
The brown oily solid which had precipitated was filtered off and triturated
with ether. The resulting solid was filtered off and dissolved in glacial
acetic acid. The 20     solution was treated with charcoal, filtered, and
diluted with water to give 1.55 parts  20 of 1,5 - bis(2 - styrylchromon -
5 - yloxy)pentane, melting point 217-220[err]C.
Analysis: Found: C, 77.4; H, 5.87%
C[err]H[err]O[err] requires: C, 78.50; H, 5.411%       25      b)  1,5 -
Bis(2 - carboxychromon - 5 - yloxy)pentane.                              25
A solution of 10 parts of potassium permanganate in 200 parts of water was
added A l           to a solution of 5 parts of 1,5 - bis(2 - styrylchromon
- 5 - yloxy)pentane in 50 parts               of pure pyridine. The mixture
was stirred at room temperature for several hours. The
presence of excess potassium permanganate was checked from time to time and
fur- 



30     ther amounts of a 5% aqueous solution of potassium permanganate were
added as re-  30               quired. When no further oxidation took place
the solution was acidified with hydro-               chloric acid and
sulphur dioxide was passed to decolourise. The precipitated material was
filtered off, dried, and crystallised from ethanol to yield 1,5 - bis(2 -
carboxy-                chromon - 5 - yloxy)pentane monohydrate melting
between 226 and 228[err] and shown 35     to be identical with the material
prepared in Example 6.                            35
EXAMPLE 44                    1,3 - Bis(2 - ethoxycarbonylchromon - 7 -
yloxy) - 2 - hydroxypropane.                    A solution of sodium
ethoxide was prepared from 0.115 parts of sodium and 30
parts of ethanol. To this was added a mixture of 2.34 parts of ethyl - 7 -
hydroxy-       40      chromon - 2 - carboxylate and 0.462 parts of
epichlorohydrin. The mixture was stirred  40                and heated
under reflux for 4 hours.                    Half of the ethanol was
evaporated off and the remaining mixture was diluted                with
300 parts of water. The aqueous solution was then extracted with
chloroform.                The organic solution was dried over anhydrous
sodium sulphate, filtered, and evapor-       45      ated to leave a red
oil. The yellow solid obtained by trituration of this oil with ethanol  45
was filtered off and washed with alcohol giving 0.12 parts of 1,3 - bis(2 -
ethoxycarb-                onylchromon - 7 - yloxy) - 2 - hydroxypropane,
melting point 178-9 C. The iden-                tity of the product with a
sample as prepared in Example 28 was confirmed by a                mixed -
melting point determination, by thin layer chromatography, and by infra-red
50    analysis.
50                                                  EXAMPLE 45
1,5 - Bis(2- carboxychromon - 6 - yloxy)pentane.                    A
solution of 5.7 parts of 1,5 - dibromopentane in 80 parts of ethanol was
added                to a solution of 5.6 parts of potassium hydroxide and
33 parts of hydroquinone in 40       55      parts of ethanol The mixture
was heated under reflux for 16 hours, then the ethanol  55
was evaporated off and the mixture was diluted with 200 parts of water,
acidified with                        1,144,905
33                 concentrated hydrochloric acid and the resulting
precipitate was filtered off. The solid                 thus obtained was
extracted with hot benzene and the solution was treated with char-
coal and filtered whilst hot. The solution on cooling, yielded  4.9 parts
of 1,5 - bis(4-                 hydroxyphenoxy)pentane melting point
110-12.          5                     Analysis:
5     Found: C, 71.7; H, 7.14%
C[err]H[err]O[err] requires: C 70.8; H, 6.99%                      5.8
parts of 1,5 - bis(4 - hydroxyphenoxy)pentane were treated with a solution
of                 1.6 parts of sodium hydroxide in 10 parts of water.
Water was evaporated from the 



10      mixture and the solid was dried in an oven at 100[err]. The solid
was treated with 50    10                 parts of dioxan and the mixture
was stirred and heated under reflux. Subsequently,                 6.8
parts of diethyl acetyleredicaboxylate were added dropwise to the mixture,
which                 was stirred and heated under reflux for 50 minutes.
The mixture was cooled and                 acidified with 20%  v/v
sulphuric acid, then the mixture was treated with 25 parts of         15
25% sodium hydroxide solution and heated under reflux for 50 minutes. The
mixture  15                 was cooled, acidified with 20% v/v sulphuric.
acid and dioxan was distilled off. The                 resulting
precipitate was filtered off and was extracted with sodium bicarbonate
solu-                 tion. The extract was acidified with dilute sulphuric
acid and the resulting precipitate                 was filtered off and
dried in air to give 10.4 parts of a light coloured solids which was
20      crushed with 30 parts of concentrated sulphuric acid. The mixture
was allowed to     20                 stand for 40 minutes and then it was
filtered through a plug of glass-wool. The fil-                 trate 'was
tipped onto 100 parts of ice and the resulting precipitate was filtered
off,                 washed with water and crystallised from aqueous dioxan
to give 1.5 parts of 1,5-bis                 (2  carboxychromon - 6 -
yloxy)pentane melting point 270-1[err], shown to be identical        25
with the material prepared in Example 27.
25                                                   EXAMPLE 46 The
activity of the new bis chromonyl compounds has been evaluated by the anti-
30   gen inhalation test on human volunteers who suffer from specific
allergic asthma. The                degree of asthma provoked by the
inhalation of an antigen to which the volunteers are
sensitive can be measured by repeated estimation of the increase of air-way
resistance.  30                A suitably designed spirometer was used to
measure the forced expiratory volume                at one second
(F.E.V.[err]), and hence the changes in the air way resistance. The anti-
35     allergic activity of a compound is estimated from the difference
between the maximum                per cent F.E.V.[err] reduction fell
owing control and test provocations after drug admin-
istration conducted under identical experimental conditions.
Thus:-       [err]                    The compounds under test were
administered as an aerosol by inhalation for five               minutes,
two hours before challenge with antigen. The compounds for administration
40      were dissolved in sterile water at a concentration of 0.5% and
aerosalycid from a Wright               nebulizer operating at 10
litres/minute air flow, giving a total weight of drug aero-
solized of 5 mg. The following table shows the protection obtained with a
number of               new bis-chromonyl compounds.    



1,144,905             Compound Under Test                      % Protection
Disodium salt of 1,5-bis(2-carboxychromon-5-yloxy)-  30 -35 pentane
Disodium salt of 1,7-bis(2-carboxychromon-5-yloy)-  25 - 30
2,6-dihydroxy-4-oxaheptane  Disodium salt of
1,4-bis(2-carboxychromon-5-yloxy)-  45 - 50 butane  Disodium salt of
1,4-bis(2-carboxychromon-5-yloy)-  40 - 45 2,3-dihydroxy-butane  Disodium
salt of 1,4-bis-(2-carboxychromon-5-yloxy)-2-  50- 55 hydroxy-butane.
Disodium salt of 1,4-bis(2-carboxychromon-5-yloxy)-   45 -50 but-2-ene
Disodium salt of 1,10-bis(2-carboxychromon-5-yloxy)-  35 -40 decane
Disodium salt of 1,6-bis(2-carboxychromon-5-yloxy)-  45 - 50 hexane
Disodium salt of 1,3-bis(2-carboxychromon-5-yloxy)-    65-  70
2-hydroxypropane  Disodium salt of 1,3-bis(2-carboxychromon-5-yloxy)-
40- 45 propane  Disodium salt of 1,5-bis(2-carboxy-8-chloro-chromon-5-
20 -25 yloxy)pentane  Disodium salt of 1,5-bis(2-carboxychromon-6-yloxy)-
20 - 25 pentane  



1,144,905                Compound Under Test                 %Protection
Disodium salt of 1,5-bis(2-carboxychromon-7-yloxy)-  45 - 50   pentane
Disodium salt of 1,3-bis(2-carboxychromon-7-yloxy)-  40-45
2-hydroxypropane.       Disodium salt of
1,3-bis(2-carboxy-8-ethyl-chromon-5-   20-25      yloxy)-2-hydroxypropane
Disodium salt of 1,2-bis(2-carboxychromon-5-yloxy            30-35
methyl)-benzene       Disodium salt of 1-(2-carboxychromon-5-yloxy)-3-(2-
45-50      carboxychromon-7-yloxy)-2-hyoypropane    Disodium salt of
1,3-bis(2-carboxychromon-6-yloxy)-         40-45      2-hydrorypopane
Disodium salt of 1,3-bis(2-carboxy-8-methylchromon-  15-20
7-yloxy)-2-hydroxypropane      Disodium salt of
1-(2-carboxychromon-5-yloxy)-3-(2-  25-30
carboxy-8-ethyl-chromon-5-yloxy)-2-hydroxypropane       Dipotassium salt of
1,3-bis(2-carboxychromon-5-yloxy)-   40-45
2-chloromethyl-2-hydroxymethylpropane  Disodium salt of
1,5-bis(2-carboxychromon-5-yloxy)-   20-25        Disodium salt of
1-(2-carboxychromon-5-yloxy)-3-(2-      35-40
carboxy-6-chloro-chromon-7-yloxy)-2-hydroxypropane       Disodium salt of
1,3-bis(2-carboxychromon-5-yloxy         30-35      acetone  



Disodium salt of 1,3-bis(2-carboxychromon-5-yloxy)-   30 -  35
2-ethoxypropane               36
1,144,905                  Clinical investigations of 1,3 - bis(2 -
carboxychromon - 5 - yloxy) - 2 - hydroxy-             propane in the form
of its disodium salt hereinafter referred to as compound A, have
been carried out on volunteers having clinical evidence of allergic asthma.
In the case             of some of the volunteers this asthma was
identified as extrinsic asthma, i.e. was pro-     5      voked by a
specific antigen; the majority of the volunteers, however, were classified
as  5             suffering from intrinsic asthma, i.e. did not respond to
a large number of skin and             aerosol provocation tests.
In the case of the volunteers suffering from extrinsic asthma it was
possible to             assess the degree of protection afforded
quantitatively using the test procedure de-    10     scribed above.
10                 In the case of subjects suffering from intrinsic asthma
the therapeutic effect of             compound A could be assessed
subjectively and by objective tests of lung finction.                 The
results of the clinical investigations may be summarised as follows:-
(1) Inhalation of compound A in doses of 1-20 mg. repeated at 4 to 8 hour
15     intervals is well tolerated; no side effects or other evidence of
toxicity being observed  15             during a continuous trial period of
5 months.                 (2) The therapeutic effect of compound A may be
apparent in 4 hours but in-             creases for several days with
continued therapy reaching a maximum in 1 to 2 weeks.             A dose of
2-6 mg. 4 to 6 hourly induces a significant improvement as shown by    20
objective tests of lung function in mild cases.
20                  In more severe cases, doses of up to 20 mg. at 4 to 6
hourly intervals are re-             quired to produce a significant
improvement.                 In quantitative objective tests it has been
found that compound A, administered             in a dose of 20 mg. gives
up to 84% protection 2 hours after administration, up to     25      70%
protection 4 hours after administration, and noticeable protection, e.g.
about 20%  25             protection 18 hours after administration.
Subjective improvement usually includes: -                  a) Reduction of
chest tightness;                     Increased tolerance to exercise; and
(c) Reduced sputum volume and cough.
30                  Withdrawal of therapy with compound A was followed by a
relapse within 48             hours in severe cases or after 7-14 days in
mild cases.                  The acute in toxicity of compound A, in rats,
has been found to be low; i.e. the             LD[err] is at least 1000
mg/Kg.  



35                                        EXAMPLE 47
35                  The following are examples of compositions containing a
bronchodilator and the             disodium salt of 1,3 - bis(2 -
carboxychromon - 5 - yloxy)  2 - hydroxypropane             (Compound A).
Aerosol formulation       40                 1,3 - bis - (2 -
carboxychromon - 5 - yloxy)-                               40
2 - hydroxypropane, disodium salt                    2.0%
(Compound A).                         Isoprenaline sulphate
Sodium  dioctyl sulphosuccinate                     0.004%     45
Mixture of propellant 12 and propellant 114 ad.
45 (60:40 mixture)                                    100%
Propellant 12 is dichlorodifluoromethane.                  Propellant 114
is dichlorotetrafluoroethane.
Solid Powder formulation      50          Each dosage unit contains:
50                                    Compound A                 20  mg.
Isoprenaline sulphate       0.1 mg.
Lactose                    15  mg.
1,144,905                            37                       The present
invention is also for the preparation of bis-chromonyl salts of the
formula:-     [err]                     in which R[err], R[err], R[err],
R[err], R[err], R[err] and X have the meanings defined in claim 1 and M
5     represents a salt forming cation, which comprises converting a
bis-chromonyl com-  5                    pound of the formula:- 



in which R[err] is a hydrogen atom or an alkyl group, to the desired salt.
WHAT WE CLAIM IS:-             10        1. As new compounds, bis-chromonyl
compounds of the formula: -                10     [err]
and functional derivatives of carboxylic acid groups present, in which
R[err], R[err], R[err], R[err],                    R[err] and R[err] are
the same or are different and each is a hydrogen or halogen atom or a
hydroxy, alkyl, alkoxy or substituted alkyl or alkoxy group and X is a
saturated or             15    unsaturated, substituted or unsubstituted,
straight or branched hydrocarbon chain  15                    which may be
interrupted by a carbocyclic or heterocyclic ring, or one or more oxygen
atoms or carbonyl groups.                       2. As new compounds,
bis-chromonyl compounds of the formula:-        [err]             20    and
functional derivatives of carboxylic acid groups present, in which R[err]
and R[err] are  20                    the same or are different and each is
a hydrogen or halogen atom or a hydroxy, alkyl,                    alkoxy
or substituted alkoxy group; and X is a saturated or unsaturated,
substituted                    or unsubstituted straight or branched
hydrocarbon chain which may be interrupted by                    a
carbocyclic or heterocyclic ring, or one or more oxygen atoms or carbonyl
groups.             25        3. As new compounds, bis-chromonyl compounds
of the formula:-                25      [err]   



1,144,905                          37          The present invention is
also for the preparation of bis-chromonyl salts of the       formula:-
[err]          in which R[err], R[err], R[err], R[err], R[err], R[err] and
X have the meanings defined in claim 1 and M 5    represents a salt formin
cation, which comprises converting a bis-chromonyl com-  5       pound of
the formula: -   [err]          in which R[err] is a hydrogen atom or an
alkyl group, to the desired salt.           WHAT WE CLAIM IS:- 10       1.
As new compounds, bis-chromonyl compounds of the formula:-
10      [err]          and functional derivatives of carboxylic acid groups
present, in which R[err], R[err], R[err], R[err],       R[err] and R[err]
are the same or are different and each is a hydrogen of halogen atom or a
hydroxy, alkyl, alkoxy or substituted alkyl or alkoxy group and X is a
saturated or 15    unsaturated, substituted or unsubstituted, straight or
branched hydrocarbon chain  15       which may be interrupted by a
carbocyclic or heterocyclic ring, or one ormore oxygen       atoms or
carbonyl groups.          2. As new compounds, bis-chromonyl compounds of
the formula:-   [err]  



20    and functional derivatives of carboxylic acid groups present, in
which R[err] and R[err] are  20       the same or are different and each is
a hydrogen or halogen atom or a hydroxy, alkyl,       alkoxy or substituted
alkoxy group; and X is a saturated or unsaturated, substituted       or
unsubstituted straight or branched hydrocarbon chain which may be
interrupted by       a carbocyclic or heterocyclic ring, or one or more
oxygen atoms or carbonyl groups. 25       3. As new compounds,
bis-chromonyl compounds of the formula:-               25         [err]
38                                     1,144,905                and
functional derivatives thereof, in which X is a saturated or unsaturated,
substituted               or unsubstituted straight or branched hydrocarbon
chain, which may be interrupted by               a heterocyclic or
carbocyclic ring, or one or more oxygen atoms or carbonyl groups.
4. Compounds as claimed in any of claims 1-3 in which X is a substituted or
unsubstituted, straight or branched hydrocarbon chain, which may be
interrupted by  5               one or more oxygen atoms, and contains from
3 to 7 carbon atoms. 5. Compounds as claimed in claim 4 in which X is
substituted by one or more               hydroxyl groups.
6. Compounds as claimed in claim 4 in which X is the 2 -
hydroxytrimethylene      10      group.                  7. Compounds as
claimed in any of the preceding claims in which the chain
-O-X-0- links corresponding position on the two chromone moieties.
8. 1,3 - Bis(2 - carboxychromon - 5 - yloxy) - 2 - hydroxypropane of the
for-               mula: -    



15
15                         and functional derivatives of the carboxylic
acid groups present.                   9. Compounds as claimed in any of
claims 1-7, other than that claimed in claim               8, as disclosed
in any of the examples herein.                   10. Compounds as claimed
in any of claims 1-9 in the form of their salts with      20
physiologically acceptable cations.
20                   11. Compounds as claimed in claim 10 in the form of
their ammonium or amine              salts.                   12. Compounds
as claimed in claim 10 in the form of their alkali or alkaline earth
metal salts.      25          13. Compounds as claimed in any of claims 1-9
in the form  of their esters.   25                   14. Compounds as
claimed in any of claims 1-9 in the form of their amides.
15. Ammonium, alkali metal, alkaline earth metal and amine salts of 1,3 -
bis(2-              carboxychromon - 5 - yloxy) - 2 - hydroxypropane.
16. The sodium and calcium salts of 1,3 - bis(2  carboxychromon - 5 -
yloxy)-      30      2 - hydroxypropane.
30                   17. A pharmaceutical composition comprising a
bis-chromonyl compound as              claimed in any of the preceding
claims in association with a solid or liquid pharma-              ceutical
carrier or diluent.                   18. A composition as claimed in claim
17 in which the bis-chromonyl compound      35     is in the form of a salt
with a physiologically acceptable cation.                   35
19. A pharmaceutical composition as claimed in claim 17 or claim 18 in a
form              suitable for administration by inhalation.
20. A pharmaceutical composition as claimed in claim 19 comprising a
solution              or suspension of the active ingredient in water.
40          21. A pharmaceutical composition as claimed in claim 19
comprising a solution  40              or suspension of the active
ingredient in a liquefied propellant.   



1,144,905                  22. A pharmaceutical composition as claimed in
claim 19 comprising the solid              active ingredient diluted with a
solid diluent. 23. A  pharmaceutical composition as claimed in claim 22 in
which said solid              diluent is lactose.        5    24. A
pharmaceutical composition  as claimed in  any of claims 17 23 also   5
containing other active ingredients.        25. A pharmaceutical
composition as claimed in any of claims 17-24 also con-        taining a
broncodilator.                 26. A pharmaceutical composition as claimed
in claim 25 in which the broncho-       10    dilator is isoprenaline,
adrenaline, orciprenaline, isoetharine or a salt thereof.  10
27. A pharmaceutical composition as clai ed in claim 26 in which the
broncho-             dilator is isoprenaline sulphate.                 28.
A pharmaceutical composition as claimed in any of claims 25-27 in which
the bronchodilator is used in an amount of from 0.1-10%  by weight of the
bis-       15    chromonyl compound or functional derivative thereof.
15                 29. A pharmaceutical composition as claimed in claim 17
substantially as herein             described with reference to the
examples.                30. A process for the preparation of bis-chromonyl
compounds of the formula::-        [err]        20    and functional
derivatives therof , in which  R[err], R[err], R[err], R[err], R[err],
R[err] and X have the  20                meaning defined in claim 1 which
comprises reacting in one or more stages,                (a) a compound of
the formula: -      [err]                  (b) a compound of the formula:
-  



[err]               and               ()a compound the formula:- [err]
in which Z is a hydroxy group and Y is a hyrogen atom, a group-COCH[err] or
a                (group -COOR[err] (in which R[err] is an alkyl group,) or
Y and Z together form a chain                           [err]
group or a functional derivative thereof or a group convertible to a
carboxylic acid                40
1,144,905            group or a functional derivative thereof); Y' and Z'
have the same meanings as Y and            Z and may be the same as or
different from Y and Z; A and B are the same or are            different
and each is a group capable of reacting with a hydroxyl group to form an
ether linkage, or one of A and B is a group capable of being converted to
such a re-            active group; and X' is such that the group
-A'-X'-B'- (in which A' and B'            are the residues of A and B after
the formation of ether linkages) has the same mean-            ing as X; to
form a compound of the formula:-       [err]             and,
intermediately or thereafter converting as hereinbefore defined Z and Y and
Z'     10     and Y' to chains of the formula -CO-CH=C(COOH)-0- or
functional deriva-            tives thereof to form a bis - (chromone - 2 -
carboxylic acid) or functional derivative            thereof.
31. A process as claimed in claim 30 in which A and/or B is an anion
forming            group.     15         32. A process as claimed in claim
31 in which A and/or B is a halogen atom or  15 



a toluenesulphonate or methanesulphonate group.                33. A
process as claimed in claim 30 in which A and/or B represents an epoxide
or halohydrin group.                34. A process as claimed in claim 30 in
which one of A or B is a hydroxyl group     20     and is converted to an
anion forming group.                                  20                35.
A process as claimed in claim 30 in which A and/or B represents a vinyl-
group and is converted to an epoxide or halohydrin group.
36. A process as claimed in any of claims 30-35 in which where A and/or B
is            an anion forming group, the reaction is carried out in the
presence of an acid binding     25     agent.
25                37. A process as claimed in any of claims 30-36 in which
Y is a group -COCH[err]            and Z is a hydroxyl group and/or Y' is a
group -COCH[err] and Z' is a hydroxyl group.            and Y and Z and/or
Y' and Z' are converted to a chain
-CO-CH =C(COOH)-O- or an alkyl ester of the carboxyl group thereof.
30                38. A process as claimed in claim 37 in which the
conversion of Y and Z and/or            Y' and Z' is effected by
condensation with an oxalic acid derivative of the formula: -    [err]
in which R[err] is a halogen atom or a group -OR' (in which R' is an alkyl
group); R[err]     35     and R[err] are both halogen atoms and R[err] is a
group OR' or R[err] and R[err] together repre-  35 sent a carbonyl oxygen
atom (=O) and R[err] is a halogen atom or a group OR'.                 39.
A process as claimed in claim 38 in which the conversion of Y and Z and/or
Y' and Z' is effected by condensation with a dialkyl oxalate in the
presence of a con-             densation catalyst with simultaneous or
subsequent cyclisation of the reaction product.     40         40. A
process as claimed in claim .39 in which said dialkyl oxalate is diethyl
40             oxalate.                 41. A process as claimed in any of
claims 30-36 in which, where Y is a group             -COCH[err] and Z is a
hydroxyl group and/or Y' is a group -COCH[err] and Z' is a
hydroxyl group, Y and Z and/or Y' and Z' are converted to chains
[err]     



1,144,905                                   41               (in which V is
a group convertible to a carboxylic acid group or a functional derivative
thereof) and the group V is subsequently converted by oxidation or
hydrolysis to a               carboxylic acid group or a functional
derivative thereof.                   42. A process as claimed in any of
claims 30-36 in which where Y is a hydrogen       atom and Z is a hydroxyl
group and/or Y' is a hydroyl      5           group, Y and Z and/or Y' and
Z' are converted to a chain            -CH-CH=C(COOH)C-O-                or
an alkyl ester thereof, for example by converting Z and/or 2' to a group OM
(in               which M is an alkali metal atom) and subseqetly reacting
the product so formed with       10     acetylene dicarboxylic acid or a
dialkyl ester thereof.                          10                   43. A
process as claimed in any of claims 30-36 in which where Y is a group
-COOR' and Z is a hydroxyl group and/or Y' is a group COOR' and Z' is a
hydroxyl group Y and Z and/or Y' and Z' are converted to a chain
-CO-CH=C(COOH)-O-         15         44. A process as claimed in any of
claims 30-36 in which where Y and Z repre-  15               sent a chain
-CO-CH=C(V)-O-  and/or Y' and Z' represent a chain  -CO-CH=C(V)-O-
(in which V has the meaning defined in claim 46) the group V is converted
to a carb-               oxylic acid group or functional derivative
thereof.       20       45. A process as claimed in any of claims 30-36 in
which where Y and Z to-  20               gether represent a chain
-CO-CH[err]-CH(W)-O- and/or Y' and Z' represent a               chain
-CO-CH[err]-CH(W)-O- (in which W is a carboxylic add group or a group
V as defined in claim 41), Y and Z and/or Y' and Z' are converted to a
chain                      -CO-CH-=(COOH)-O- by dehydrogenation and, if
necessary, conversion of the       25  group W to a carboxylic acid group.
25                  46. A process as claimed in claim 30 substantially as
herein described.                47 A  process as  claimed in claim 30
substantially as herein described with refer- ence to the appropriate
examples.                   48. Bis-chromonyl compounds when prepared by a
process as claimed in any of       30     claims 30-47.
30                   49. A process for the preparation of bis-chromonyl
salts of the formula: -
[err]    



in which R[err], R[err], R[err], R[err], R[err], R[err] and X have the
meanings defined in claim 1 and M               represents a salt forming
cation, which comprises converting a bis-chromonyl com-       35      pound
of the formula: -
35                                                      [err]
in which R[err] is a hydrogen atom or an alkyl group, to the desired salt.
50. A process as claimed in claim 54 in which M is an ammonium, alkali
metal               or alkaline earth metal salt forming cation.       40
51. A process for the preparation of a pharmaceutical composition as
claimed in  40               any of -claims 17-29 which comprises mixing
the bis-chromonyl compound with a               pharmaceutical carrier or
diluent therefor.           42
1,144,905                              '              52. A compound
selected from:-                1,5- bis(2 - carboxychromon - 5 - yloxy) -
pentane;                1,4 - bis(2 - carboxychromon - 5 - yloxy)butane;
1,4 - bis(2 - carboxychromon - 5 - yloxy)- 2,3 - dihydroxy- butane; 5
1,4 - bis(2 - carboxychromon - 5 - yloxy) - 2 - hydroxy - butane;
5                1,4 - bis(2 - carboxychromon - 5 - yloxy) - but - 2 - ene;
1,10 - bis(2 - carboxychromon - 5 - yloxy) - decane;                1,6 -
bis(2 - carboxychromon - 5 - yloxy) - hexane;                1,3 - bis(2 -
carboxychromon - 5 - yloxy - 2 - hydroxypropane; 10             1,3 - bis(2
- carboxychromon - 5 - yloxy) - propane;                               10
1,5 - bis(2 - carboxychromon - 6 - yloxy) - pentane;                1,5 -
bis(2 - carboxychromon - 7 - yloxy) - pentane;                1,3 - bis(2 -
carboxychromon - 7 - yloxy) - 2 - hydroxypropane;              1,2 - bis(2
- carboxychromon  5 - yloxymethyl)benzene; 15             1 - (2 -
carboxychromon - 5 - yloxy) -3 - (2 - carboxychromon - 7 - yloxy)-     15
2- hydroxypropane;                1,3 - bis(2 - carboxychromon - 6 - yloxy)
- 2 - hydroxypropane;                1 - (2 - carboxychromon - 5 - yloxy) -
3 - (2 - carboxy - 8 - ethyl - chromon-                5 - yloxy) - 2 -
hydroxypropane; 20             1,3 - bis(2 - carboxychromon - 5 - yloxy) -
2 - chloromethyl - 2- hydrox-        20 



methylpropane;                1 - (2 - carboxychromon - 5 - yloxy) - 3 - (2
- carboxy - 6 - chloro - chromon-                     7 - yloxy) - 2 -
hydroxypropane;                1,3 - bis(2 - carboxychromon - 5 - ylody) -
2  oxo -propane; 25             1,3 - bis(2 - carboxychromon - 5 - yloxy) -
2 - ethoxypropane;                     25         and functional
derivatives of the carboxylic acid groups present.
F. MURPHY,                                       Agent for the Applicants,
Chartered Patent Agent,                          Fisons Limited, Harvest
House, Felixstowe, Suffolk.
ERRATA                               SPECIFICATION No. 1,144,905  Page 1,
line 8, delete "of" (fourth occurrence)  Page 27, line 2, for
"hydroxypropano" read    Page 6, line 11, for (existing formula)
"hydroxypropane"                                             Page 28, line
14, for "36" read "66"     [err]                Page 28, line 25, for "55"
read "55"                                             Page 28, line 36,
delete "bracket" (second                     occurrence)
Page 29, line 16, for "dipotassimum" read
"dipotassium"                    Page 29, line 26, after "yellow" insert
"oil"                                             Page 32, line 33, after
'off," insert "washed                                                 with
hot water and extracted with sodium                 bicarbonate solution.
On acidification the    Page 7, line 37, after "of" insert "the
product was precipitated and was filtered off,"   Page 12, line 34, for
"hydrochloride"' read  Page 33, line 37, after "E.E.V." (first occur-
"hydrochloric"                       rence) insert "1.0"    Page 15, line
28, for "228" read "228[err]"   Page 33, line 39, for "aerolized" read
"aero    Page 16, line 18, delete "C." (first occurrence)        and full
stop (third occurrence          Page 34, Table, for)"56" read "65"    Page
16, line 21, for "C[err]H[err]O[err]" read    Page 36, line 33, for "i.e."
(first occurrence)    "C[err]H[err]O[err]"                            read
"iv."    Page 17, line 19, for "dbromodiethylether,","  Page 36, line 46,
after "mixture)" insert full        read  "dibromodiethyl ether,"    Page
17, line 46 after "3" insert comma     Page 38, line 12, for "position
"read "posi-    Page 19, line 27, after  "2"  first occurrence)
tions"       insert full stop                Page 39, line 8, for
"broncodilator" read   Page 20, line 31, or "carboxyvhromon" read
"bronchodilator" 



"carboxychromon"                     Page 40, line 36, for "atoms" read
"atom"   Page 21, line 47, for"obtained" read "obtain'  Page 40, line  43,
for "COCH[err]" read   Page 23, line 47, for "H[err]"  read ""obtain""
Page 41, line 24, after "CH=" insert "C"    


