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i ° ' Saubst:tuted Blsr-(Z-Oa.rboxy-Chronmnyl-Oxy) Derlvatlves
and preparation and: Pthhzrmafceutical Compositions: -
reo;

We, FIsons PHARMACEUTICALS anxmm, a Brjtish Company, of 12 Derby Road,
Loughborough, Leicestershire; do‘ hereby ‘declare the’ invention, for which we pray
that a patent may be granted to us, and the method by whlch it is to be performed, to
be particularly described i and by the followmg statement : =

This invention is concerned with improvements in or relating to new chemical
compounds and pharmaceutical composmons containing them.

. It has now been found that certain new chromone derivatives, as hereinafter de-
fined, possess special activity as inhibitors: of the effects of certain types ofef antigen- "‘7
antibody reaction, as evidenced, for example, by both i vitro and in vivo tests.

‘According to the invention, therefore, there are provided as new compounds bis- 10
chromonyl compounds of the formula : —

: -'»and functlonal derivatives of carboxyhc acid groups present, in w:hlch Ry, R%, R5 RY,
R® and R® dre the same or are different and each is.a hydrogen or halogen atom or an

15 ~alkyl, hydroxy, alkoxy or substituted alkyl.or alkoxy group, (for example a hydroxy- 15
alkoxy, alkoxyalkoxy or carboxyalkoxy group), and X is a saturated or unsaturated,

- -gubstituted or unsubstituted, straight. or- bra'm':hed ‘hydrocarbon chain. which may be
interrupted by a carbocychc or heterocy'- ring, or one or more oxXygen atoms Ot
carbonyl groups. "

In general, it is preferred that 1ot mon
than one of R%, R® and R® isother than hydrogen.

Aocordmgly a preferred embodxment of the invention is for bis - chromonyl com-
pounds of the formula: — SR

4 ‘one of RY, R? and R? and not more 20

PRI ——— .
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" hydtoxyl groups; a particalarly preferred chain bemg the 2 +h

_ _am:b ﬁmalonal derwatxves thereof, in which R* andi R* are- the same or are dﬂferent - \J
and each is: a “hydrogen: or- halogen atony or: an: alkyl;. hydroxy, alkoxy oF: sulbstituted oo

alkoxy group;.and X has the meaning defined above::

Particularly preferred compounds according.to. the.invention are-tfsse: MJM Q _
all of R¥, R%; R“ ‘R4 R¥ and R* are hydrogen and’ sccordifigly a: firtlice:pr o 5 -4
embodlment of the invention is for bis - chrommyl compmmds of the: fbmmﬁ#--ﬂ : ‘Q\

o,

and functional denmuves, thereof; in which X Hids. the meagiing:: d‘eﬁned above.

The group X may Bé-any of a wide variety of groups. Thus for example, it may _
be a substituted or unsubstituted straight or branched saturated or unsaturated hydro~—- - 1@ .
carbon chain. Further, X may; be such- a-chain interrupted by one or more oxygen '
atoms, carbonyl groups or by a carbocyclic or heterocyclic ring and may be substituted
by one or more halogen: atenss: (g:g;. chlozine. or bromine atoms) or-hydroxy or-aliexy -
groups. Specific examples. of the group.X.are woﬁthaﬁomlaew- :

(R | S U

;. CHOH-
S
. - f.':éﬂiﬂ-'-'-:-
—CI{zCHGHCI{z-—
—CH,CHOHCH,OCH, CHOHCH,—

The group. X is preferably a substituted or unsubstituted straight of brauchedi 'drc»
carbon chain, which may be interrupted by one. ox :morze: oxygen af '
from: 3 to. 7 carbon. atoms..Desirably such a chain is substituted.

chain (—CH,.CHOHCH,—).

>,
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ofithe: formulas —-.

- gy ﬁmctionaL denvat:vcs of: the 'éafboxylie acid groups : present. The chain

wei@ie O~ amiay:link different: or corresponding positions on the chromone mole-

- .- A parti¢ularly - preferred. compound. according to the inve?_ntion, in: view of its
activity;: is 1,3 bis(2= carboxychromon - 5 - yloxy) - 2 - hydroxypropane of the
formula: — ' . _

and:its functional-derivatives of. the.carboxylic acid groups present.
.. -Functional .derivatives of .the. conipounds according to the invention. include salts.

- "tions: present.and esters of. any hydroxylic functions present.

Salts of the bis - chromonyl compounds which may be mentioned are salts.-with

.~ -physiologically. acceptable cations, for example, ammonium salts; metal salts. such as
alkali. imetal. salts: (e.g.. sodium, potassium and. lithium salts) and alkaline earth metal

salts. (¢.g, magnesium and -calcium. salts) and salts with organic bases, e.g. amine salts

- such as piperidine, tricthanolamine and. diethylaminoethylamine salts.

Esters; .which.-may .be mentioned include simple alkyl esters and amides which

‘may be nientioned. include. simple amides.and more complex amides with amino acids:
such as glycine. .

. »-The. new: bis-chromonyl compounds according to:the invention have been shown
to inhibit. the- release.-and for -action of toxic.products which arise from the combina-

-:tion of certain types of antibody with specific antigen, e.g. the combination of reaginic

-antibody with. specific antigén, In man, it has beef found that both subjective

- and objective . changes - which result from the inhalation of specific anti-

gen' by sensitised ‘subjects are markedly inhibited by prior admiinistration™of the new
bis-chromonyl compounds. Thus the new compounds are of ‘great: value in the treat-
ment of “extrinsic” allergic asthma. It has ‘also” been found that the new bis-chrom-
ony}. compounds are of value in the treatment of so-called-“intrinsic” asthma-(in‘which
no ‘sensitivity to extrinsic“antigen can be demonstrated). Iti-#. vitro ‘tests, thé  bis-
chromonyl compounds: have been shown to reduce the’ telease ‘of; pharmacologically
active substances from passively sensitised human lung tissue after exposure to specific

tiodiment of: the invention: is for the bis'- chrémonyl compounds

suitable: ‘cations,esters and. amides of one or more of the carboxylic acid func- -
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aritigen using a modification of the in vitro technique of Mongar and Schlld a . L :

Mongar and H. O. Schild, J. Physiol, Vol. 150 (1960), pp. 546—564) The new bis-

chromonyl compounds may also be of value in the treatment of other conditions in

which antigen-antibody reactions are responsible for disease, for example, hay fever,

urticaria and auto-immune diseases. It has also been found that in certain virus/anti-
body neutralisation systems the new bis-chromonyl compounds enhance the- neutralis-

ing capacity of the antiserium, and thus the new compounds ‘may find use in the

treatment of viral infections.

According to a further feature of the invention, therefore, there . is provrded a:
pharmaceutical composition comprising a bis - chromonyl compound according to the ’

invention, preferably in the form of a salt with a physiologically acceptable cation, in
association with a pharmaceutical carrier or diluent, There is also provided a process
for the manufacture of a pharmaceuucal composition which comprrses mixing a bis-
chromonyl compound with a carrier or diluent.

The nature of the composition and the pharmaceutical cariier or diluent will, of
course, depend upon the desired route of admmlstratron, ie. orally, parenterally or by
inhalation.

In general, for the treatment of asthma, the composmons will be in a form suit-
able for administration by inhalation. Thus the compositions may comprise a suspen-
sion or solution of the active ingredient in water for administration by means of a
conventional nebulizer. Alternatively the compositions may comprise a suspension or

solution of the active ingredient in a conventional liquified propellant to be adminis- -

tered from a pressurised container. The compositions may also comprise the solid active
ingredient diluted with a solid diluent, e.g. lactose, for administration from a powder
inhalation device.

The pharmaceutical compositions may also contain other active ingredients, In
particular it has been found that the addition of a bronchodilator is of value when the
composition is to be administered by inhalation, - -

According to a further feature of the invention, therefore, there is provrded a
pharmaceutical composition containing a bronchodilator and a bis - chromony! -com-
pound according to the invention. These compositions will generally take the form of
a composition for administration by inhalation as described above.

Any bronchodilator may be used inthe novel compositions according to the in-
vention, Examples of bronchodilators -are isoprenaline, adrenaline, orciprenaline, iso-
etharine and physiologically acceptable acid addmon salts thereof, rsoprenalme sulphate
being preferred. :

The bronchodilator is suitably used in an amount less than the bis - chromonyl
compound e.g. in an amount of from 0.1~—109% by weight of the bis - chromonyl
compound.

The invention also-includes within its scope a method of mhrbrtmg the effects
of the antigen-antibody reaction which comprises the prior application to the area of
the antigen-antibody mechanism a therapeutically effective amount of a bis-chromonyl
compound according to the invention or a salt thereof rwrth a physmloglcally aoceptable
cation,

Accordmg to a parucular embodunent, the invention is for a met‘hod of relieving .
or preventing: allergic airway obstruction-which comprises administering to the patient
a therapeutically effective amount (¢.g. 150 mg) at-suitable intervals, of a bis-chrom-
onyl compound according to the invention, particularly in the form of a salt.

The new compounnds according to the invention are prepared by linking tegether
two hydroxy substituted - chromone --2: - carboxylic acids or precursors therefore v1a
either linkages to the chain X as defined above.

According to a further feature of the - invention, therefore, there is provrded a
process for the preparation of bis - chromonyl compounds of the formula o
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- f_‘.’md (c) a compound of the formula: —

and functional derivatives thereof, in which R, R?, R?, R‘ R‘ R‘ and X have the
meanings defined above, which comprises reacting in one or more, stages, ’
(a) a compound of the formula: — .

A—-X B

in which Z is a hydroxy group and Y isa hydrogen atom, a group —COCH or a
group —COOR’- (in which R’ 1s an alkyl group), or Y and Z together form a cham
w w

o

—-CO—-CH (I]—O—- or a chain —CO--CH,-—CH—-O— (in which W is a carb-
oxylic acid group or a functional derivatite; thereof or a group convertible to a carb-
oxylic acid group or to a functional derivative" thereof), Y’ and Z’ have the same defini-
tion as Y and Z above and may be, the same or -different; and A and B are the same

or 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: bemg converted to such'a
. reactive group; and X’ is such that the resulting group —A’— “— (in which A’
:and B are the residues of A and B after the formation of ether lmkages) has the same

'ngasX toformacompoundofthefonnula S o

'.and mtermedmtely or subsequently convertmg Y and Z and/or Y’ and Z’ to. chams

of the formuls —CO—CH= C(COOH)—0—, or functional derivatives thereof. In-
. termediate compounds of this type are oovered m our copendmg Application.-No.

:37765 /68 (Serial No. 1,144,906). .
As stated above, the process- accordmg to the invention may be carried out in one
-or more stages. Thus, it may be cdrried outmtwostages asfollows _
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This procedure will generally be :adofﬁe'd 'when the two chromone moieties of the

desired bis-cliromonyl compound are different, i.e. when R*, R® and R® are different

from R¢, R%, and R® or are linked at different positions. In the two stage process, the
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
stage, i.e. by reaction of a compound of the formula; —

zR'

g B

‘with'a compound of the formula : — '

When the reaction is carried out in two stages the compound A—X’—B may be such
that one of A and B is a group capable of being converted to an ether linkage forming
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 cofiipotinds. '

such that an ether linkage -is- formed by X* and the hydroxyl group, include halogen
atoms, eg.-chlorine, bromine or iodine atoms, or other anion. forming groups such as
tosylate or methane -mﬂfhonate groups. Where the group A contains a hydroxy group
beta to the stibsequently: formed ether linkage the group A or B may-represent an
epoxide group, giving rise to a residue A’ or B of —CH,—CHOH—. The groups A
and B may be the same or different; thus a compound A—X'—B capable of yielding
:a:2-+ hydroxy--:trimethylene linkage is the'compounds—-; .-~ » oo o —Loe

Examples-of groups A and B capable of .reacting with a phenolic hydroxyl group, |
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;- Groups-capablé:-of -being convérted to reactive gmups such that an ether lmkage

-: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:inay alternatively be a vinyl group (—CH=CH,) which may sub-
sseqaently: be: converted:t6: an-epoxide or halohydrin group. Thus, an example of a

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
the formation of ether linkages. Thus, the-reaction will generally be carried out in
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-
sirably carried out in the presence of an acid binding agent such as an alkali metal
carbonate (eg. 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 preserice

of a suitable catelyst, e.g. in the presence of 4 quaternary ammonium hydroxide.
The conversion of Y and Z and/or Y’ and Z’ to the desired chain

—CO-—~CH=C(COOH)—0—

-or functional derivative .thereof will be carried out simultaneously if Y and Z are the
~same s Y/ and Z* and in separate stages if Y and Z are not the same as Y’ and Z'.
--$1t-1s,. howevér, generally preferred that'Y and Z are the same as Y’ and Z' since this
:reducesthe:number of chemical stages involved.

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-
‘ties. *

LA preferred process involves the conversion of the substituents Y and Z in a
compound in which Y is a group —CO—CH,, and Z is a hydroxy group (i.c. a sub-
-gtitutéd o - hydroxyacetophenone) to a chain --CO—-CH—C(COOR)——O-— (in which

Risa hydrogen atom or an alkyl group); ie .

This reaction : be carned out. by a number of routes. A preferred route in

“Volves. 1he!‘reaction - ol_o - hydroxyacetophenone with an oxalic acid denvatwe of the
formula:— . .
.COR®
- R é R“ :
:‘}::_,.,-i;« - ~ ' 2 gll )

in which R® is a halogen a or or a group -—-OR' (m whxch R' is an alkyl group), R*
and R are both halogen atoms-and R?is.a*group OR’ or R% and R!* rogether repre-
sent a carbonyl oxygen atom (=O) and R* is:a., halogen atom or a group OR’.
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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 convemently in the presence of an ,
organic solvent such as ether, dioxan, ethanol or benzene, This process goes through an 5
intermediate of the formula: — :

where R’ is the alkyl group of the d1alky1 oxalate, which mtermedlate may be cyclised

directly by heating or- may be isolated and cyclised by heatmg in a suxtable solvent

in the presence of a cyclisation agent such as an acid. 10
When the oxalic acid derivative is of the formula: — ' :

R'—O- C(Ha' l) _COOR”’

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
metallic platinam, palladium or ruthenium. When the oxalic acid derivative is of the .

formula ; —
Hal--CO—COOR

e.g. ethyl. oxalyl chloride, the reactxon is convemently carned out in the presence of an
acid binding agent. When the oxalate derivative is an oxalyl halide such as oxzalyl 20
chloride, ‘the reaction is sultably «carried out in the presence of an orgamc solvent and
in the presence of an acid binding agent - :
The: o-hydroxy-acetophenone - may be condensed w:th an .ester of gly-
oxalic acid to give a compound of the formula: —

"

X =0 o s

éR.COR' o
R 85

which may then be oxidatively cyclised to the desited 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 oompound mvolwes

- the conversion of Y and Z (when Y 15 —OOCH‘, and Z is —OH) to an mtetmedrate 30

of the formula: —

*i .,
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'm wlnch V is.a group: convernble 10: 8" carboxyhc dcid, or functmnal denvative thereof

and subsequent conversmn of the group v to a carboxylrc acrd group or- functlonal
derwatlve thereof.:: ;

Examples of the group V are the mtnle group whxch nidy e hydronSed to &
carboxylic acid group and groups such as. methyl, hydroxymethyl, halomethyl (e.g.

* chloromethyl, bromomethyl, dlchloromcthyl -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, m a simi manner to the condensatron described
above for the dialkyl oxolate, :

The 2 - methyl chromone ‘also’serves ‘4s-an mtermedrate in the preparation of a
number of other oxidisable derivatives. Thus, the 2 - methyl chromone may be con-
verted into the corresponding 2 . halormethyl :chromone, e.g. by reaction with hydro-
gen chloride and manganese dioxide in boﬂmg acetic acid to produce a 2 - chloro -
methyl chromone or by reaction with bromine in acetic acid to yield the 2 - bromo-
‘methylchromone - The :2'= halomethyl-chromorie may be oxidised to the corresponding
chromone-z-carboxyhc acid; for examplei th"'p_otassmm permanganate, or may be
hydrolyséd, using, for- example, mbist” silver, :okide; to nge the {2 - hydroxymethyl
chromone which may then be oxidised to th c_hromone 2= carboxyhc ‘acid, for ex-
ample, using chromiwm trioxide as- oxrdrsmg agent inthe. -présence . of acetic: actd and
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-
carboxylic acid using, for example, chromium trioxide as reagent.

Condensation of the 2 ::methyl - chromione with a benzaldehyde in the presence
of a condensation catalyst gives the 2-styryl_ chromone which may be oxidised to the
correspomdmg chromone ~ 2 - carboxyhc __c1d5 for example usmg potassium perman-

te.

A number of the chromone denvanves,'other than the 2 - methyl chromone, con-
vertible 1o the’ chrotione- &2 - "may be prepared dxrectly from thé o-
hydroxy - acetopherionie - - : i

Thus, the 2 - formyl chromone may be prepared by condensatron of a dlalkoxy

acetate of the formula:—
(R’O\,z CH—COOR’ 4

in which R’ and R’/ have the meanings deﬁned above, -e.g. ethyl drethoxy 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.

The 2-formyl chromone may also serve as a startmg point for the preparation of
the - 2-cyano chromone Thus, the 2-formyl chromone .may be reacted with hydroxyl-
amine’ to yield-the 2 < oximing - ‘chromorne - which ifiay then be dehydrated to the 2~
.cyano'-chromone ‘which ‘may then bé: hydro | t0 the chromone 2 carboxylxc acid
or aniide thereofinder acid conditions, 7 =4
v Thé 2—styryl -chremone may be prepared from_the o - hydroxy acetophenone by
reaction with sodium cinnamate and cinnajnic anhydude (ie. by:the Kostaniecki re-
action) or by reaction” with'a: cininainoyl halide; e.g. cinnaroyl chlonde in the presence
of an acid binding agent to yield ‘the cinnatmate ester of the o - hgdrOXy acetopheri-
one ‘followed- by : ‘redtrangement -of the ‘ester with'a base;’ eg. po'tassium cdrbonate, in
the presence of an inert solvent such as toluene or benzéne ‘to- grve (i-e. by the ‘Baket-
Venkataroman transformation) an alpha-diketone ; uf the formula:—

which is subsequently cyclised either by diréct heating or by heatmg in the presenee
of a cyclisation agent.
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- The- 2-vmyI chromone may likewise be prepared from the 0 hydroxy - aceto- '

.phenone by reaction with ethyl acrylate

The_ compound in whrch Yisa hyﬂrogen atém and Zisa hydroxyl group, ie

the phenol bf the formula

0= X—0

may. be converted to the correspondmg chromone 2 - carboxylic acid, for example by
reaction of acetylene dicarboxylic acid or a dialkyl ester thereof, e.g. d1ethy1 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
metal phenate, i.., the compound of the formula: —

in whrch M is an alkalr metal atom, the- reacnon is desirably carned out in the pre-
sence of an mert orgamc solvent or dlluent to yield a fumarate of the formula:—

whrdh is then, if necessary after hydrolysls, cychsed 10 the ‘desired chromone-2-
carboxylic acid, for example by. heating .in’the . ‘presence of a cyclisation catalyst such
as sulphuric ac1d ‘In a modification of -this process the acetylene dicarboxylic acid ot
ester. thereof is .replaced.-by a halo-fumaric-acid or an ester thereof, e.g. drethyl chloro-
fumarate, ot by a dihalosuccinic acid or ester thereof.

. The .chromone - 2 - carboxylic acid ‘may also be prepared from the phenol by
reacnon 'with a compound such as ethyl ethoxalylacetate.
. In another method the phenol may be esterlﬁed e.g. with ethyl ethoxalyl chloride
te give an ester of the. fnrmula —_

O X=-0-

which may subsequently be cyclised in- the presence of acetic acid or a derivative
thereof (e.g. ethyl acetate or acetyl chloride) to give the desired chromone - 2 - carb-
oxyhc ac1d

N Ge sl
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 The phenol may.alternatively bé condemsed with maleic:anhydride.to: give: a com-
paund.of.-t_he formula: i, S . A T T

o=x-0-

which may then be oxidatively cyclised to the desired chromone - 2 - carboxylic acid.
Non - oxidative cyclisation gives rise to the corresponding chromanone which may
thenbe converted to:the chromone as described below. I TooUn L
~- 1-The compound:in which Z is a hydroxyl group and Y is a group —COOR’ ie,
the substituted salicylic'acid-ester of the formula : — c

-

may be converted -to the- desired chromone -~ 2 .. carboxylic’ aCid-_'by_._'-rdactibn;'J/vith a
pyruvate ester of the formula: — = - : - S
T CHs—CO—COOR’

* if. desived fn the presence.of & condensation agent such as e alkal metal alkoxide (s

sodium ethoxide), sodamide, metallic sodium or sodium hydride, :and preferably in the
presence of an organic solvent such as ethanol or dioxan, ] - , L

When Y and Z together form a chain =~CO—CH = C—0— in which W is-the

: 'd_ésjre_d 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
- for V above and may be converted to the corresponding carboxylic acid group as de-

“scribed for V above.

_. oL 4
When Y and Z together form a chain —CO—CH,;—CH—0—, fe. o chrom.

--anone, the group W .will remain unchanged or be converted to a carboxylic acid group

.a8 necessary and further -the chromanone. will need to be dehydrogenated -to- the cor-

o --:_e_gpgﬂdjng_;.chjromone; which dehydrogenation may -be carried out either befo;e,gr—;gi,t;_r

-any conversion of W,

; +- The dehydrogenation of the chromanone of the formula:—

may, for example, beé ef

aple, be effected ising selenium, dioxide of othet.sultsble: débydrogendts
ing agents such as palladium black or chloranjl, ' T ST
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Alternatively, dehydrogenation may bé carried out by brommauon followed by
dehydrobromination. ‘Thus, the chromanone may be brominated using N ~ bromosuc-
cinimide in an inert solvent or by treatment with pyridinjum perbromide in an inert
solvent such as chloroform in the presence of a free radical catalyst such as benzoyl
pereélde, to yield the 3 - bromo derivative whlch may be subsequently dehydrobrom-
inat

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 othier functional derivatives, e.g. salts or amides, by conventmnal methods

In order that the invention may be well understood, the following examples are

- given by way of illustration, Parts and percentages are by welght unless otherwise indi-

cated
ExaMPLE ‘1 .
S (a) 13- B1s(2 acetyl - 3 - hydroxyphenoxy)pmpane .

A mixture of 30.4 parts 2,6-dihydroxyacetophenone, 20.2 parts of 1,3-d.1bromo-
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,
gave pale yellow crystals. These were combined with the first obtained solid residue
and extracted with refluxing isopropano] 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° and 185 °C. -

Analysis:
Found C, 65 4; H,5.68%
C,,H;,0, requires: C, 66.2; H, 5.819

-(b)- D1ethy1 ester of 1, 3—b1s(2-carboxychromon—5-yloxy)propane

A solution of 6.9 parts 1,3 - bis(2 - acetyl -~ 3 - hydroxyphenoxyjpropane in 15

parts by volume of diethyl cxalate was added to-a solution of 3 parts sodium in 30
parts by volume of ethanol and 5C parts by volume of benzene and the mixture was
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 watér and-acidified to obtain a sticky solid.  This was
boiled with about 50 parts of ethanol containing a catalytic amount of hydrochloride
acid for about 10 minutes, when crystals began to form. The solution was cooled and
filtered to obtain 7.4 parts of the desired product as a solid melting between 178° and
180°C, This was recrystallised from 200 parts by volume-of a 1:2 mixture of bean-
zene -and ethanol to obtain a first crop of 4.5 parts of the diethyl ester of 1 3-b1s(2-
carboxyehromon 5- yloxy)propane, melting be1Jween 182° ahd 183°C. - -

Analys_ls. .
Found: G, 63.2; H,4.60%,
CHH“OI., requn'es C, 63. 7 H,472%

(c) Dlsodlum salt of 1, 3. bis(2 - carboxychromon 5- yloxy)propane o

© . A suspension of 3 parts of the diethyl ester of 1,3 - bis(2 - carboxychromon 5=
yloxy)propane in. 50 parts- by volume of boiling ethanol was treated with 11.6 parts by
volume of 1.01 5N aqueous sodium hydroxide, Water was added until 3 clear solution
was obtained. This was treated with charcoal, filteréed and concentrated by boiling, with
the occasional addition of more ethanol. On cooling 2.2 parts of colourless crystals of
the dlslt))tdlm;ld salt of 1,3 - b1s(2 carboxychromon 5. yloxy)propane monohydrate
were obtain

Analysis:
' o Found G, 54.1 2.86%,
C.vsHuNagoquO requn-es. C,53 .11%
EXAMPLE 2

(2) 1,3 - Bis(2 - acetyl 3 hydroxyphenoxy) 2 - hydroxypropane

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 - dibromopmpan 2 - ol were reacted
in acetone to obtain 3 parts of pure 1.3 ~ bis(2 - acetyl - 3 - hydroxyphenoxy) 2-
hydroxypropane as colourless crystals meltmg between 165° and 166°C.
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Between 241°. and 242°C with decomposition, -

63.5:H, 5867 . . ...

- Found ( A
B3 H, 5367,

Gy H:. O, Tequires: C:

Xypheno
- -To;a Solution of .970: parts of 2,6 -dik
chlorohydrin:in 2,500 parts. t isoprop
 solution -of 233-parts. of -85 0, 2, Sopro
(ca.-"lOO-parts)_:‘tb?jdissolvie id. The i 'x_tu_z,-e.'wais-heatéd}wlth stirrmg, under reflux
for 48 hours, Half the solvent - was then: distilled . off ‘and.- 5000 parts of water were
added. The mixture was cooled and the: solid filtered off and washed with isopropanol
and ether. It was then recrystallised from 12,500 parts of ‘isopropanol to obtain g first
crop of 380 parts-and .a second crop;: after .honcgntratio;i, *of 300 parts of 1,3 - bis(2-

acetyl - 3 - hydrdxypﬁéhox‘y)' =217 _di'foxypropanei'id_'e'z‘_ititjx'l -with -that obtained in
ExampIeZ(a)-above. ' o s

-Teacted with diethy]’ ioxalate: and : the:: product
153 “bis(2- - carboxychromop -5~

- Analysis: : - :
SRR LT . Found:
Gy Hp0yy req 1?: H, 4'57%

(@ Disodium salt of 1,3 - bis(2 - carborychromon . 5 - yloxy) - 2 - hydroxy -
© propane N DT
By the method of Exainple 1. (¢), 4 parts of the diethy] ester of 1,3 - bis(2-carb.
oxychromon - 5 - yloxy) - 2 - ‘hydroxyprepane wége saponified to obtain 3.2 parts of
isodi : crystals from aqueous alcohol. _

B | Found: G, 47.8; H,3.8; Na, 7%
© e e Gyl Na 0,4 H,0 réquires - Q,:4Z3i'Héﬁ3-f7955' Na,77%

.(e) 1,3 - Bis(2 - carboxychromon - § - yloxy) - 2 - ﬁydro;:ypx;opang:'.

A s(;lut-ion of the disodium salt of 1,3 - bis(2 - carboxychromon - § _ yloxy) - 2-
hydroxypropane in:.witer. was . acidified -and the precipitate was recrystallised from
ethanol plus ether to ‘obtain 1,3 - bis(2. - capboxychirosion 5-yloxy)-2- hydroxy-

- Ppropane monohydrate as colourless crystals melting with decomposition between 216°

and 2_17?.

HEEME nalysis: : IR et
R o -'Fom:d:_C,56.7;_'H;'3-_.44’%
s :C:~;,I{16011H;_() Tequires : C,._5'658;‘H;;3j.7(;)%

Déhydiéﬁoﬁ of.:'-the-m.onc;ﬁ;}idrate in vacuo at 110°C _g'avq the -a#hyd_roﬁs -acid melti@g

4 solution’ of 0.225 parts of calcium nitrate in a small volumie”of water, to obtain the
sparingly soluble calcium salt, The mixture was cooled and filteted, and the solid was
washed with cold water and dried at 110°C, 7 - T

Ry

A suspension of 2 parts of 1,3
" Waldr Woa¥ cated

- yloxy) - 2
W?%?lbxx)_zggdrmq-

Magnesium carbonate,

propane in 20 pamsof
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" The mixture was boiled with stirring until homogeneous, cooled; filtered and dried at

110°C to obtain 2.3 parts of thie thagnesium salt, - v

(t) Dipiperidine salt of 13 - bis(2 - © oxychromon - § .- yloxy) - 2 - hydroxy-
omaner i e e ey
oA -guspedision - of 2: parts: of 13- - bis(2-- carb

] oxychromon = ‘5 = yloxy) = 2 -
hydroxypropane in-20-parts of water was treated with 0.7-part of piperidine. ‘The mix-
ture -was- wirmed under: reflux imtil a.cleat solution was. obtained after whichit:was
cobled::and :dehydrated: by freeze-drying o0 obtain 2.8 parts of the: dipiperidine salt of
1,3 bis(2- carboxychromior = 5 - ylo Y- 2.~ hydroxypropane. .. IR

R T AL Found: :C; 59.0; H, 6.12;- N, 4.00%: S S
Sl . CyHsNOi2H,O requires: -G 59.1;H,5.6T; N, 418%. -~ 7

: EXAMEPLE 3

{a)1.4.- Bis(2.= acétyl-3 -J-hyd'i'oxyphenoi:y)but' -2-ene . S0

... Byithe method: of Example 1 (a), 15.2 parts of 2,6 = dihydroxy --acetophenone
were- condensed: . with: 10.7pasts of 1,4 - dibromobut - 2 - ene to obtain- 6 parts of
¥4 - bis(2: - acetyl -3 -....hydroxy'phenoxy)but . 2 - ene melting between 145° and 146°
foth acetone; : i Lo EE - S C

(b) 14 - Bis(2 - carboxychromon - 5 - yloxy)but - 2 --ene '

By the method of Example 1 (b), 5 parts of 1,4 - bis(2 - acetyl - 3 - hydroxzy-
phenoxy)but - 2 - ené wete, condénsed with diethyl oxalate to_obtain 3 parts of the
diethyl ester of 1,4 - bi§(2™- carboxychromon -5 - yloxy)but - 2 - enc a8 yellow crys-
tals melting between 215° and 217°C from ethanol.

Analysis:
Coe T Found: .C, 64.1; H. 469
"+ CpeHuOn Tequires: C,646;H,46%
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 (¢) gave 1.5 .parts of the disodium
alt. ol e Shaely 1 oL A

Addiﬁéaﬁ'oh of an' .-aqli_eous sélution of this sodium salt gave the free acid mono-
hydrate, melting between 193° at_ld 195°.

A'nallysi:s':_. SR o - :
T L Found: C,S9.6;H,3;56% S
TR C,J_L.,pm 20 requires: C,59.7; H, 3.73% - -

EXAMPLE 4 SR

1,12 - bis(2 - carboxychromon - 5 - yloxy} - 2,11 - dihydroxy - 4,9 - dioxadodecane
A solution of 10: parts 2,6 1'_'dihyd‘roxyacetophenone, 5.6 parts butane - 1,4 - diol
diglycidyl ether and 0.1 part of 407, aqueous ‘'solution of benzyltrimethylammonium
hydroxide in 14 parts dioxan was heated at 100°C in a sealed vessel for 60 hours. The
ioxan was' removed. under -reduced. pressure feaving a thick yelow ol .- This -was ex-
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
.oily could:-not:be cryst (lised: or distifled but had an infra-réd spectrum consistent with
that expected for- 1512 - bis(2 -+ -acetyl - 3 = hydrozyphenoxy) - 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: = dibydroxy -'4,9 ++ dioxadodecane.as an oil. This oil was stirred and warmed with
a saturated aqueous solution of sodium bicatbonate . until - dissolved: The solutionwas
filtered and acidified with dilute hydrochloric acid. The precipitate was dissolved in
ethanol plus ethyl acetate, treated with charcoal, filtered and .precipitated with petrol
and the solid was rectystallised: from-acetone plus ether to obtain 1 part of pure 1,12-
bis(2 - carboxychromor: 5o yloxy) ~ 2511 - dihydroxy.~ 4,9 - dioxadodecane di-
drate as colourless crystals melting with decomposition at 80°C. .

Exl

STE

',,A,\n.aly\s‘is:‘ e T et T lewre ! - : o
A s Round: Gy 5533 H;:5.24%" = P g AT
CSQHQQO_M_,zHgo requircs: C, 553; H, 5.22%
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#1,12:Bis(2 ~ carboxychromon =:§ = yloxy) 2 11 - dthydroxy 49 dwxado—
decane diliydrate (0.325 parts) was dissolved in a solutlon of :0.084 parts sodium’ bi-
carbonate in 100 parts water. The solution was filtered and f:eeze-dned to obtain 0.3
parts of the disodium salt tetrahydrate _ S

AnaIysis.J -
) o o Found C,48 7 H,4.75% o
b g ._-__'_.f_ 5! CsoHésNa20114H20 requu.es C 49 3 H,'4-9 % o ey omel

EXAMPLE. 5
(a) 1,4 - Bis(2 - acetyk =3~ hydroxyphenoxy)butane S
By -the ‘method-of ‘Example 1 (a) 2,6 ~ d:hydroxyacetophenone was reacted with
: ,4-d1bromobutane to-obtain 1, 4-b1s(2-acety1—3-hydroxyphenoxy)butane meltmg between
219° and 221°C. from benzene.

Analysxs

B - Found: 'C, 66.0; H, 6 0°/
Cg(szo :véquires: C 67.0; H, 6.2%

{b)“Dlet.hyl éster of 1,4 - bis(2 ~ carboxychromon -5 - yloxy)butane SR
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. - carbozy-
- chromon - 5 - yloxy)butane melting between 195° and 199°C from a mixture of ethyl

acetate and 1sopropanol

An)alysm B
Found: G, 62.4; H,5.1%
* ‘CpqHz4 01, H O requires : C, 62..3 H, 5. 2% :

(c) 1,4 - Bis(2 - carboxychromon - 5 - yloxy)butane

_ "The diethyl ester of 1,4 - bis(2 - carboxychromon - 5 - yloxy)butane was hydro-
lysed by heating with agueous sodium bicarbonate until dissolved, filtering and acidify-
ing the solution. The precipitate was recrystalliséd from methanol to obtain pure 1,4-
bis(2 - carboxychromon -5 - yloxy)butane monohydrate meltmg between 228 and

-230°C."

Analyms : ,
7 Found: C, 586; H,3.95%,
CmHuOmHzO requn'es C, 59 55 H, 4. 2%

Thls ac1d was dlssolved in an eqmvalent amount of sodium blcarbonate soluuon
and freeze-dned to obtain the disodium salr. S

EXAMPLE 6 RN
1,5:-*Bis(Z - ‘catboxychromon - 5 - yloxy)pentane
2,6 - Dnhydroxyaoetophenone was “reacted with 1,5 - dibromopentane as in Bx-
ample 1(a) to obtain 1, 5 b1s(2 acetyl -3- hydroxyphenoxy)pentane meltmg beﬂween

;_1j_3'1-9~an& 133°C firom

Analysxs.: R
Found: C,674; H, 639,

v, CuHalO, requires: G 677;H,65% -
Thxs diketone: was condensed with dlethyl oxalate as inr Example: 1(b) to obtain the

diethyl ester of 1,5 - bis(2 - carboxychrumon - 5 yloxy)pentane, meltmg between
;156° and 152°C: fmm ethanol e ;

Analys1s '
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The ester was hydrolysed as in Example 5(c) to obwn the acid as a monohydrate
meltmg between 226° and 228°C fmm ethanol,

* Analysis:
Found C, 60.3; H 47‘:/.,
C&Hz,,OMH,;O reqmres C,602 H 44%

The acid was subsequently eonverted to ‘the disodium salt by the method of
Example 5(c).
EXAMPLE 7

1,6 - Bis(2 - carboxychfomon - 5 - yloxy)hexane . '
2,6 - Dihydroxyacetophenone was reacted with 1,6 - dxbmmohexane as in Ex—
ample 1{a) to obtain 1,6 - bis(2 - acetyl - 3 - hydroxyphenoxy)hexane meltmg between

147.5° and 148.5°C from ethanol,

Analysis: T
"+ . Found: C, 68.1; H, 6.7%
CooHO6 requires: C, '68.4;'-' H, 68%

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°G. and 155°C,ﬁ'om ethanol.

Analysxs '
Found: C, 65.0; H, 5.49%
CoellyoO,-requires: C, 65 4H 559,

30 30 o

The ester was hydrolysed as in Example 5(c) to obfain the acid monochydrate
melting between 228° and 230°C from dioxan.

Analysis'
5 Found: C, 60.2; H, 4 9%
anszOH)Hzo reqmres C, 60. 9 H,47% _
The dxsochum salt of the ac1d was subsequently prepared as m Example 5 (c).

S ExAMPLE 8
1, 10 Bis(2 - carboxychromon - 5 - yloxy)decane
26 - Dﬂlydroxyacetophenone was condensed with 1,10 - dibromodecane as in

Example 1 (aj to obtain 1,10 - bis(2. - acetyl’ - 3 - hydroxyphenoxy)decane meltmg :

between 102.5°¢ and 104°C fmm ethyl acetate.

Analysis: _ © _
_— - Found: G, 70.0; H, 749
C, HMO requlres C,70.6 H,77%

This diketone was reacted with dlethyl oxalate as in Example 1 (b) to obtain the
diethyl ester of 1,10 - bis(2 - carboxychromon - 5 - yloxy)decane melting between
146. S° and 148°C from ethanol plus dmxan

Analysis: . '
Found: C, 67.4; H,645%
C,‘Hnsom reqmres C,673;H,63%
The ester was hydrolysed by boiling with aqueous sodium bicarbonate to obtain
the sparingly soluble disodium salt which was recrystallised from water.
Analysls- _". e
. s Forund C,61.0;H,52%
CsnggNagOm requires: C, 60.6; H,4.7%

The free acid was obtained by acidification of the salt.
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, ,7 B:s(z carboxychromon 5 yloxy) 2,6 dlhydtoxy 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 meltmg between 129° and 131°C from ethyl acetate plus petrol‘ 5
; Analysls -
& _
RN : Found?: C; 60.4;°H, 6.3% -
szHzo o reqmres G, 60.3; H, 60%
This diketone ‘was-reacted thh dtethyl oxalate to ‘obtain the ‘bischromone dlethyl
10 ~stér;'as-an -oil which ‘could not be crystallised; This ester wis: hydrolysed as in Ex- 10
" . ~‘ample 5'(c):to 6btain:1,7 - bis(2: - carboxychromon ~ 5= yloxy) 2 6 dlhydroxy 4-
~oxaheptine monohydrate melting: ‘between 2162 -afid 218°C.- -
Analysts
e :Fotnd: C, 55. 6 H,3.4%
. 15 C,.HzgomHzo réquifes: C, :55.7; H, 4.3%,
- . - The: dasodmm sal was subsequently prepared as m‘ Example 5 (c)
’ ‘hXAMPLE 10
1,5 Bxs(2 carboxychromon 5- yloxy) 3 oxapentaue L
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° and 121.5°C from methanol. )
vApdlysisy e Lo e b
Found C, 63 5' '3, ‘%
" _ CeH,0; requires: C, 64.1; H, 5. 9&% -
:25 : Th!s ‘was condense with dtethyl oxalate as in Example 1 (b) to obtam the diethyl ‘25
: . .ester of 1,5 - bis(2-="carboxychromon:'5. -~yloxy) 3 oxapentane melting between
P -129° and 131 5°C from methanol _
. Analvsxs
Found® G, 62.3; H, 49%
30 o & ststo‘u reqmres Cs 624’_H5. n/ oL , 30
- e iwas hydrolysed as in Example 5 (c) t obtail the acxd meltmg between
. *219° and :220°C from ethanol phis dmxan L
' Analysis:
. Found: C, 59.8; H, 39%
35 e CuH 0,1 reqmres C 59.8 H 3.8% 35
Th dlsodnml_salt of the acxd was subsequently prepared as m Example 5 (c)
' Exameiz 11 R
1,4 - Bis(2 - carboxychromon - § - yloxy) - 2,3 - dthydroxybutane
.26 - thydroxyacetophenone was reacted with 1,2,3 ;4-=-bisepoxybutane as in
. 40 'Exmple4 to obtain 1,4 < bis(2"-‘dacetyl - 3= hydroxyphenoxy) 2,3 - dihydroxybutane,
"y meltmg between 211°: and 212°C from dioxan. 4.
Found C, H 5.7%
® N . Cg“szO tequu'es C, H 547[,
5w : le 1 (b)/ 0 obtain the diethyl
. __\_:oxy) 23 dthydroxybutane‘m'ltmg
G592 H,46%-
50 : C, 60.6, H,47% 50




by trituration with pmol lEt was‘;;ecxtysmlhsed from ethanol to obtain 0.2 parts of the

P .’

.1 1Ak * 2
R 1,144,303 ~
Thls was hydrolysed by the method of: Example 5 (c) to obtam the ac1d as a di- et
hydrate meltmg between. 260° and 262°C
2.0 Analysis:
Found:; C 54.0, H,BJ%
5 Cg‘HnOuZHgO requn'es C, 54.0; H, 4 1% ) 5
This was subsequently convert'ed 1o the dlsodlum salt as in Example 5 (©.
" Bxameie 12 '
Py - 1;4 - Bis(2 - carboxychromon - 5 ~‘yloxy) = 2 - hydwxybutane
i r-z,&- Dlhydroxyacetophenone was -condensed- with. 1 .~ bromo <-3,4 - s:poxyhnta:ne o
10 .by boiling .in; acetone in presence of potassium carbonate to obtain 1,4 bls(z -acetyl- 10
3" hydroxyphenoxy) - 2 - hydroxybutane -melting between :207.5° .and . 208:59C from
methanol,
Analysls
o ~ .- Found: L,634-H58%
Tt Cgonzo'; re;quu'es C, 64 2 H 519 A, N
15 15
This was condensed-with diethyl oxalate as in.Example 1 (b)-to.obtain:the diethyl .
ester of 1,4 - bis(2 - carboxychromon S - yloxy) - 2 - hydroxybutane melting be-
tween 216° and 217°C from a mlxture of chloroform, ethyl acetate and petrol
. Analysxs . '
.20 Found C, 62‘7 H, 5. 2% 20
ngHchu, req!.llres C 624 H 49%
This was hydrolysed as in Example 5 (c) to obtain the -acid-as a monohydrate
melting between 226° and 227 C
Analysns - |
35 - Found: C,571H39% 25
et Cg‘Hj__QOquQ requlres C,, 576 H, 0% o
This was subsequently converted to the disodium salt as in Example 5 (c) .
- - . -EXAMPLE 13
i 1 S - .Bxs(z carhoxychromon 7- yloxy)pentane : i
30 Ethyl 7 - hydroxychromone -2 - carboxylate was-condensed with one half equi- 30 -
-valent:of :1;5 .- «dibromopentane .by -heating .in :acetone in presence. af -potassium car-
‘bonate to obtain the diethyl ester of 1,5 - bis(2 - carbw:ychromon - yloxy)pentane A
melting between 148° and 150°C from ‘ethanol.
Analysxs
“35 s . . Faund C 64 69 I‘I, 53 % ,35
C2 H,,,Ol., reqmres C 64.8;°H, 5.3%,
Th1s ester was hydrolysed as’in Example 5 (c) to obtain the ac1d meltmg between
283° and 284°C
Analyms
40 ' Fonnd C,61.8;H, 4.2% 40
C2 H,0,, 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
v : Ethyl §-(2. hydroxyethoxy)chromone - 2.- carboxylate.(1.4 parts). and 0.4 parts v
i.sggqcmyl 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 :
50 over sodium sulphate. The chloroform was distilled to leave an il .which was solidified . 50

=
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‘dietliyl.ester: of 1,10 = bis(2. - carboxycliromon - 5 - yloxy) = 3;8 --dioxa - 4,7 - dioxo-
decane mielring between. 144 sind 146°C. A P,

69%. - . -
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
stirred for 7 hours at room temperature. The solution was filtered and evaporated to
~dryness:leaving 2 yellow solid, This was recrystallised-from- ether ito-obtain 2.36- parts
of 1,5 - bis(2 - acetyl - 4 - chlorg - 3 - hydroxyphenoxy)pentan; asipale yellow prisms
avelting at 96°C: v o - . C e ng :
4w This was-conderised with ‘diethyl oxalate -as in Example:.
vester.of 1,5 -:bis(2+~ carboxy ~i8 ~.chlorechromon - 5 - yloxy:
»1622:and 364°C from ‘ethanol. .

tiodi 23l 0. Found: Gy 57.7; H, 4.3,
CooH34Cl:0, requires: <C,:57.5; H; 439 -

) to: obtain-the diethyl
entane melting between

- w7 The ester--was hydrolysed-as in Example 5 (c)to obtam ‘the -acid, melting -at
244°C from ethanol, o e SRR

C. L FoundsC, 542,H, 46; CL129%,
CosH,4€L,0;,:requires: -C, 54.7;H,3.28;.CL12.9%

The acid was converted to the disodium salt by the methiod of ‘Example 5 (c).
(@)2-(23- Epoxypropozxy) - 6 - hydroxyacetophenone
~{ziTo a mixture -of :5.68. parts: of .26 - -dihydroXyaoetophexiong,- 10.3 parts-of epi-
chlorohydrin and 3 parts (by volume) of ethanol which was:stirred and ; géntly refluxed,
(was -added : slowly - 4 -solution iof ;2598 parts of :petassium -hydroxide in 7 parts (by
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 5iparts of a crude oil remained. This oil was
- extracted using hot petrol_ether (b.p. '40—60°) -and -on .coaling: yellow crystals of 2-
(2,3-epoxy-propoxy)—6—hydtoxyaoetophenone m.p. 61—63° separated.

" Analysis: TR T O
Found: C, 63.5; H,5.7%:
CIIHIZQQ?igquires:' C, 63.45; H? 5.8 _

‘®) 1-(2- Acetyl - 3 - hydroxyphenoxy) - 3 - (4 - acetyl - 3 - ‘hydroxyphenoxy)-
vy b2-Thydroxypropane. | S e

. ‘A-mixture.of 5 parts:of 2 - (2;3 - epoxypropoxy) - 6 -“hydroxyacetophenone, 3:8
‘parts; of - ‘resacetophencne, 20 parts-(by volume)-.of ‘dioxas .and ‘5" drops -of :trimethyl
-benzyl ammonium hydroxide -solution ‘weré heatéd -at :100°C in .a;sealed :bottle -over-
-night.-After. cooling the-product crystallised -out- and -was srecrystallised- from. dioxan to
<yield .2 parts of 1 - (2,~acetyl -3 - ‘hydroxyphenoxy) -3 -(4 - acety} - 3 - hydroxy.
;Phenexy)-2-hydroxyprepane :melting “between -182° .and -185°C, - .

<. -Analysis:

. (3 aroﬁz-hydroxyprepoxy ;:f&)ydroxyaéefophene;ne . .
uxture.of -10; parts of :2,6. - dihyds yacetophenone, 77 iparts-of -.epichlorohydrin,
parts: (by wolume). of :diogan and "5 drops of benzene trimethylammoninmiodide
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was heated at 100°C in a sealed vessel for: 2& 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
sulphate and the residué was. purified by chromatography using an alumina column
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.

Analysls
; : Found C, 53 7 H, 5. 26%
CllHL,CIO requmes G, 540 H,S. 32%

@.1- (2 Acetyl .3 hydroxyphenoxy) 3 (4 acetyl - 3 hydroxyphenoxy)- .

.. 2-hydroxypropane .
To the above chiorohydrin (6 parts) was added 3 8 parts of resacetophenone, 35

-parts. of anhydrous potassium carbonate.and .50 parts- (by volume) of dry acetone.

This mixture. was refluxed for 2 days. Then the insoluble material was filtered, after
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° and

185°C and identical with the product from (b) above From the acetone filtrate a

further 2 parts of this product were obtained.

‘(e).1- - (2 - Ethoxycarbonylchromon - 5 - yloxy) -3 --(2:- eﬂxoxycarbonylchromon—

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

to form 1 - (2 ~ ethoxycarbonylchromon - 5 - yloxy) - 3 - (2 - ethoxycarbonyichromon-
7 - yloxy) -~ 2 - hydroxypropane melting-between 193° -and 194.5°C from ethanol plus

dloxan
Analys1s
Found C, 62.0, H, 4.3%
Cz'rHuon requlres C, 61 8: Ha 4.6%

(f) l - (2 Carboxychromon 5 yloxy) 3- (2 carboxyihromon 7- yloxy)-
-~ 2-hydroxypropane. -
The ester from (e) above was. hydrolysed as in Example 5(c) to obtam the ac1d
meltmg between 194-° and 200°C w1th prehmmary softemng :

Ana.lys1s*
Found C 552 H, 396%
CgaHuOquo requu-es* C 547 H, 3.9%

This acid was d1ssolved in an eqmvalent amount of sodlum blcarbonate soluuon
and freeze-dried to obtam the d:sodlum salt. .

EXAMPLE 17

01-0 - Acl - 3. hydroxyphenoxy) 5-¢4- écetyl - 3 - hydroxyphenozy)

. . .pentan :
A mixture of 5 1 parts of 2 6-d1hydroxyacetophenone, 7.7 parts of 1 5—dibromopen—
tane, and 2.3 parts-of anhydrous potassium carbonate in 100 parts (by volume) of anhy-

drous ‘acetone was refluxed for 20 hours. An examination of this mixture by thin layer

chromatography showed unchanged 2,6 - dihydroxy acetophenone, 1,5 - b1s(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. residie
yielded 1.9 parts of 1,5 - bis(2 - acetyl - 3 - hydroxyphenoxy)pentane. The filtrate was
taken to dryness and chromatographed on an alumina column. using cther as eluent.
The 2 - (5 - bromopentyloxy) - 6 - hydroxyacetophenone came off in the first frac-
tions, as confirmed by thin layer chromatography. Evaperation of these collected frac-
tions yielded 5 parts as an oil which was used as follows without further purification.
Thus a mixture of 24 parts of the crude oil, 1.2-parts of resacetophenone, 1 part of

.arhydrous. potassium carbonate and 40 parts (by volume) of dry acetone was refluxed

fcr 20 hrs. After cooling the acetone solution was filtered and evaporated to dryness,
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téllised from methanol-water to yield 1.85 parts of 1 - (2-acetyl-
3 - hydroxyphienoxy).-' 5. < (4 —acetyl:: <vhydroxyphenoxy)pentane melting between.

910 and 91.5° :

P : FoundC,673,H,6
Ce1H;, O, requires: C, 67.7; H, 6.5

b) 1 - (2 - Ethoxycarbonylchromon - 5~ yloxy) - 5 - @ - :étﬂox;éarbonylchfomon-
g 7 - yloxylpentane, =i - s 7 orpolen 0 oL
By the method of Example 1(b) 1 - (2 - acetyl - 3 - hydroxyphenoxy) - § - (4~

gcetyl =33 -+ -hydroxyplienoxy)pentane was condensed-with diethyl-oxalate to yield ‘the

esired product: crystallising: from ethanol- and ‘melting . between :149° and 152°C,

7 Found: G, 64.1; H, § o
- CsyH1404, tequires: C, 64.9;H; 5.3%: - . . ... LR
9 1 - (2 - Carboxychromon - 5 - yloxy) - 5 - (2 - carbosychromaon - 7 - yloxy)

pentame, Ui 0 T cnnae
To 1.0012 parts of the above ‘bis-ester in 30 patts (br: vohurie) of methanol was

-_;'gdded an amount of 0.969N sodium hydroxide in methano] just sufficient for the ester

‘hydrolysis, This mixture was then heated on the steam-bath: for: 3 hr, the.solvent was

-distilled off and the residue was taken up in water and filtered, the filtrate was then
-acidified with dilute hydrochloric acid. The solid which separatgd proved difficult to
- filter-and ‘was;i therefofe, separated-from the liquors by centrifuging, -washing ‘twice
~with water and recentrifuging. The 1 _ (2 - carboxychromon-.5. - yloxy) - 5 - (2 -

boxychrofion & 7=

- yloxy(pentane:.(0.25 . parts). was crystallised  from ethariol and
24 -

.cart
‘had a:melting’ point | etween 249° :and 251°C with:prglinﬁngry_ softening. . TS

. A—II-BJYISIS. ' B B P E':;;.é. .
Found: C, 60.3; H, 4.4%,"
qgﬁHzc_Olﬂ.I-;%O requires: C, 60.2; H, 445%. -

This acid was dlssolved man ei;uivélent amount of ‘sodium bicarbonate solution
and freeze-dried to obtajn the disodium salt.

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-
methylacetophenone and 3.34 parts of epichlorohydrin in 10:parts (by volume) of

. €thanol. The resulting’ ixture: was stirred: and refluxed for 4 brs; after cooling 250
- parts of water were added aid- thie solid was-isolated: by filtration. Crystallisation of -
- ;this solid from ethanol yielded 4.15 parts of 1,3 - bis(2 - acetyl - 3 - hydroxy - 5 -

- methylphenoxky):.~ 2 - hydrokypropane melting between 1859: and 186°C.. 7. .

Analysis: : :
. Found: C, 64.1; H,63%,1. -
L3 G Hy Oy requires: 'C, 64.9; H,62%

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

- oxalate to yield 1,3 - bis(2 - ethoxycarbonyl - 7 - methylchromdn - 5 - yloxy) - 2 -

hydroxypropane crystallising from ethdiol ‘ascolourless needles melting between 194°

" .and 196°C. The ester-was.hydrolysed as in Example 5(c) toff-'_bbgé_ined the acid as the
* monohydrate. crystallising : froni: aqueous dioxan and melting betweeri'240° and :241°

Found: C, 58.3; H, 44%,
nggzqqn‘;}_lfolrquires: ' G 584; H,43%: .+

| The acid was subequently Convérted-to. the disodiuth salt by the method of Ex-
ample 5(c).
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EX?AMBLE 1,9* - di'n R
9:) 1;3‘ BIs(Z’ aceuyL 4. ethyli-: 3 - h‘ydroxyphemm:y) -,2 hy W
2,6 - Dihydroxy - 3 - ethylacetophenone was condensed with ep1eHIﬁml‘fydﬂh liyr _
the method of Example 18(a} to yield 1,3 - bis(2 - acetyl - 4i - othyl - 3 - hydroxy- )
5 phenoxy) - 2 - hydromgpmpane meltmg b’anwem 135° and 137°C., (from ethanol). 5
Analysls h _
AT .- Found:-G, 667586907, -
_ Cg,sto-g requlres C,663; H, 6&8%
B 1,3s Bus(z . carboRy - 8:~ ethplehromon:— 5 - ylogy)i- zs_,ﬁmmym atie: :
10 “Iier aboves: compotmids was . condensed: withi: diethyl: oxalate: asan:-Eﬁamplg I@mﬁ 10
obtain 1,3 - bis(2 - ethoxycarbonyl - 8 - ethylchromon - 5- yloxy) -2 - hydroxy- :
propane meltmg between 159° and 161°C (from ethanol), L
This ester was hydrolysed as.in.Example 5(c) to obtain the ac1d as the dihydrate
crystallising from ethancltand:melting betveen'193-and. 194-°C
13 Analysist- : =
Found C, 57 5; H, 4.9%
' C,,»H;,Gn,ZHzG requlresz €, 57. 85/, H,s,o%
The d1sod;1um sait Was thenxprepaned asurnEx.ampl@:S(c)
| Biampig 2%¢
20 b (@2im @arbroxychmmom 5 yloxy) -3 - (1 cubqu-st ediylctwrm 53-— 20 -
yloxy) - 2.--hydroxypropane:. - -

2 6 - Diliydroxy: - -3 - ethylacetophemnbne: m ctmdtnseti wn:h 2 (253 .. epoRys
propoxy) 6. - hydioxyacetophenone. as in- Example 16(b): tee yield: It (2 —-acetyli-- 3% -
hydroxyphenoxy) - 3 - (2 - acetyl - 4 - ethyl - 3 - hydroxyphenoxy) - 2 - hydroxy-

25 propane melting between 102° and 103°C from aqueous ethanot:. 25
Analyslss'
Found C 64.8; H, 63%
- Gl O -reqiiives: C, 64&9\, H; 6:2%
This diketone was condensed with dxethyl oxalate using the method of Example
30 1(b) and 1 - (2 - ethoxycarbonylchroitrotii--5 - yloxy) - 3 - (2 . ethoxycarbonyl - 8 - 30
ethiylchromon - 5 - yloxy) - 2 hydroxyprbpane«wx&ahmned meking» Betiwten 1662
and. 166 5°C front: ethanol». Do :
_ Analysxs‘ -
' " Founds C 62:6; H,4a95%
35 Cg‘,H%(Du reqmres. C, 63105 H, 5.19% 35

The ester: was hydrolysed. as: mrExnmph 5(c) tosyield: the: ac:d dlhydmmglﬁﬁgs .

between 190° and 192°C from ethanol.
Analysis: :
Feund C 56.8; H,44%
40 Cs; Hzoou 2H20 requlres C 56. 4, H,45% 40

'mmdzsod:um salt was: pnepamd.as mEXample; 5(E)-

:  EAMPLE:2L
' 1,8 Bm(z- cax:h‘exycliromon 8- ylmyx)petrm . _
- ,Bf Eﬂiydmxyacetoplremne was. condensed: with: 1,5 - mbmmpemawusmy .
45 the method of Example 1(a) to obtain 1,5 - bis(2 - hydroxy - acetylphenoxy) 4

pentane, melting between 103. 5° and 104 5°C, (from ethanol). -

Analysiss: - i
Found C, 67.7; H, 6.9%,
- GpHgi0; requires: G, 67.7; Hy.6:5%:
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. This. ketoneé wag: condensed: with:diethyl- oxalate as: iny Exampie l(b) to-yield 1,5-

bts(ZI : ethoxycarbonylcliromon: -= 8 = yloxy)pentane. melting’ between:. 128°. and 130°"

(from ethanol).

Analysns '
PR Found::C;.64.5; H,54%
C,,H;,@,, requirest €;64.9;°H, 53.%"

: As 'in Example 5(c);this:ester-was:hydrolysed: to:the acid‘monohydraté: melting
between 237° and 238°C (from ethanol).

- Thts acld was then converted to the dlsodlum salt as in Example 5(c)

’ . EXAMPLE’ 22
1,5 - Bls(Z carboxy -8 - methylchromon - 7 - yloxy)pentane.
2,4 - Dihydroxy - 3 - methylacetophenone was condensed with 1,5 - dibromo-
l'sentane.usmg the method of Examplé I(a)ito: yield 1,5 - bis(4:- acetyl: - -3 - hydroxy-
2. methylphenoxy)pentane- melting: between 116° and 1:17°C (from ethanol)

Analysis:
Found: C,684; H,7.3%. -
c,stsoe tequu:es C, 690 H 705“%

‘This product was condensed with dxethyl oxalate as descnbed in Example 1(b)

o yigld, “after’ cr,ystalhsatmn front dioxan; plus ethanol’ 1,5 - bis(2 - ethoxyz:arbonyl-
8- methylchromon: .. 7 = yloxy)pentane, meltmg between 196° and. 197°C. :

Analy31s .
_ Found: C, 65.7; H,605%. .
‘G;"xﬁﬁg@l}, 're‘q‘uires- C, 65.95; H, 5.65%,

The ester was hydrolysed usmg the method as m Example 5(c) to obtam the acid
ween: 2749 and 276 from: dmxan.

Analysis:

' Found: G, 63.9; H; 5.0%
CmHhOm requires: C, 63.8; H, 48%

: dxse‘dmxmsalt of thls acid; was prepared asin: Example 5().

EXAMPLB 23 . N
1,3 - Bis(2 - carboxy - 8 - methylchromon - 7 - yloxy) - 2'- hydroxypropane
2, 4- Dihydroxy - 3 - methylacetophenone was condensed” with epichlorohydrin
by the methiod of Exariple. 18(2) and after crystallzsmg from ethanol, 1,3 - bis(4 -
acetyl - 3 - hydroxy - 2’-‘methylghenoxy):-+2;< hydroxypropane was. obtamed melting
between 151° and 153°C

Analysxs

Found C,645 -H, 625%
CnHqu requires: C, 64.9; H 6.2 A,

This ketone was -then condensed: with:. dtethyl oxalate as descnbed in Example
1(b) to yield 1,3 - bis(2.: ethoxycarbonyl.~: 8 - miethylchromon - 7 - yloxy) - 2 -
hydr xypropane meltmg between 191 and 193° (from d1oxan plus ethanol) :

Analysts* - :
RS Foun‘d,;.::: C,—:.-63.0;- H,5124%
C'MI'I;.vfou requires: G, 63.0; H, 5.1%,
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“"The above ester was hydrolysed as in Example 5() to glve 1 53 - b1s(2 carbox -
8- methylchromon -7 - yloxy) - 2 - hydroxypropane. dlhydrate meltmg ‘between 272°
and 275°C,
Analys1s

L Found G, 56. 7,n 435%
c,,,.H,oon zngo requires: C, 56.4; H. 4.5%,

The disodium salt of the acid was prepared as.in Example S(c).' '

EXAMPLE 24 '
1,5 - Bis(2 - carboxychromon - 5 - yloxy) -3 - methylpentane.
2,6 - Dmydroxyacetophenone was-condensed with 1,5 - dibromo - 3 - methyl-
pentane by the method described in Example 1{(a) to give 1,5 - bis(2 - acetyl - 3 -
hydroxyphenoxy) - 3 - methylpentane melung between 123° and 124°C (from

ethanol). Anal
ysis :
“Found: C, 68.8; H,69%
CMHQGO requu'es C 684 8%

-  The! ketone was- then condensed with d1er.hy1 oxalate as in Example l(b) to yleld
after crystallisdtion -from"ethanol 1,5 = bis(2 - ethoxycarbonylchromon 5 - yloxy)-
3 - methylpentane melting between 128° and 130°C.

Analy'sis R
Lo Found C,653 H, 5.4%
C,.,H,,,,Ol., requires: C, 65.4; H, 5. 5%

. Hydrolys1s of the above ‘ester by the. method descnbed in Enmple 5(c) yxelded '

after crystallisation -from aqueous ethanol 1,5 --bis(2 - carboxychromon - 5 - yloxy).
3- methylpentane monohydrate melting benween 215° and 217°C _

Analysls
. Found C,61.6;H,4.8% -
(;geszom Hgo feqmres C,609 H 47% .

' EXAMPLE 25
1,3 - Bis(2 - carboxy - 6 clﬂomchromon -7 - yloxy) - 2 - hydroxypropane. Dlsodmm
-salt.

24 - Dlhydroxy 5 - chloroacetophenone was condensed with épichlorohydrin
using the method as déscribed in Example 18(2) to yield, aftér crystalhsanon from n-
propanol, 1,3 - bis(4 - acetyl - 2 - chloro 5 hydroxyphenoxy) - hydroxypropane
melting between 197° and 199°C. .

Analys1s :
o Found c;szs H4—7% -
CmH:sClzof requires: C,53.1; H, 42%,

The ketone was condensed with dicthyl oxalate as described in Example l(b) to
yield after crystallisation from ethanol, 1,3 - big(2 - ethoxycarbonyl - 6 - chloro -
chromon - 7 - ylozy) - 2 hydroxypropane meltmg between 199° and 202°C,

Analysm
: *  Found: C,54.7; H,3.6%
CZ'(szClzo:u quml'es C 54 6 H, 3 7% -

Tlns ester was hydrolysed usmg the method descnbed m Ethple 1(c) and the
disodium salt of 1,3 - bis(2 - carboxy - 6 - chlorochromon - 7 - yloxy) - 2 - hydroxy-
propane tetrahydrate was obtamed from aqueous ‘ethanol.

: ( ') Tlus ac1d was converted to its d1sod1um salt by the method descnbed in Example
5(c .
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syl . L EXAMPLE 26" i '

- Carbo' "chromon- ~ 5 -:yloxyy.- 3 - (2 - carboxy 6 = chlorochromon—
2. 7« yloxy) =2 ~hydroxypropane. - Disodium salt T
2, 4 Dnhydroxy 5 - chloroacetophenone was condensed :with: 2: - (2,3.- epoxy
propoxy) 6 - hydroxyacetophenone as in Example 16(b) to give 1 - (2 acetyl - 3-
-hydroxyphenoxy) - -3 - (4 - acetyl - 2 - chloro 5 - hydroxyphenoxy) - 2 - hydroxy-

~ propane melting between 139° and 140°C.:

This diketone was condensed: with d1ethy1 oxalate as’ described in Example 1(b) to
yield after crystallisation from ethanol 1 - (2 - ethoxyoarbonylchromon 5 - yloxy) -

- 3.4 (24~ ethoxycarbonyl -76.~ chlorochromon = yloxy) 2= hydroxypropane meltmg
-ibetween.166%and 168°C. - . : :

Analysis:
Found: C,57.4; H,43%
Hz,,Clon reqmres C 580 H 4 1%

- This ester was converted to the dxsodmm salt usmg the ‘method as described in
Example }c). to givéfrom -aqueous:éthanol the disodium:salt of 1 =2 ~ carboxy -
‘chromon - 5 - yloxy) - 3 - (2 - carboxy b ch]orochromon 7 - yloxy) - 2-hydroxy-
propane tetrahydrat

' Found C455H29%
------ EII-JQngngclNazogu 4'H20 requ“'es C 44, 6, H 3 4 /o

The free acid was obtamed by ac:dxﬁcauon of the salt.

Ti e EXAMPLE 27 ;

_ 1, 5 BIS(Z carboxychromon 6. yloxy)pentane

Vi Qumacetophenone -was condensed -with 1,5 - dlbromopentane using ‘thie method
;'described in Example'1(a) to obtain 1,5 - bis(3 - acetyl - 4 - hydroxyphenoxy)pentane

_ melting bet'ween 107° and 109°C, from ethanol.

Analys1s
R Found C,67.8; H,6.8%
C21H240. requn'es C 677 H 65%

. The dzketone was condensed usmg the method dsin: Example l(b), wnth dxethyl
- oxalate to yield 1,5 - bis(2 - ethoxycarbonylchromon 6 - yloxy)pentane,

Analysis: .« 7. - i
I ' Found v G 647, H, 5.5%
C,,,H%O10 reqmres' L 649 H 53%

This ester was hydrolysed using the method descnbed in Example 5(c) and
yielded, after crystallisation from dioxan, 1,5:- blS(Z - carboxychromon - 6 - yloxy)
_pentane melting betweé 275° and 277°C e

Analysis:

Lo Found C,626 H 45% .
CzaHZt,Olm requires: C, 62.5; H 4.2%,

Onve] ted ® 1ts dxsodmm salt by the method described in Example

EXAMPLE 28 .
et Pl Bie B1s(2 - carboxychromon:~ 7 - yloxy) - 2 - -hydroxypropane. ‘
: Resacetophenone ‘was" condensed: with eplchlorohydnn ‘as ifi*Example’ 18(a) to give
1,3 - bis(4 - acetyl - 3' - hydroxyphenoxy) - 2 < hydroxypropane ‘melting ‘bétween 152
and 154°C (from ethanol) _

Found ‘C, 63.5; H, 6.2%
CwHa‘,OT requires: C 63.3; H 5 6%,

5().
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1 3 - B:s(4 acetyl - 3 - hydroxyphenoxy) 2- hydroxypropane was condensed.
- with d1ethy1 oxalate. using the methoed as described in Example 1(b) to .obtain 1,3-bis

(2 - ethoxycarbonylchromon - 7 - yloxy) 2 hydroxypropane meltmg between 178°
and 180°C (from aqueous dloxan)

Analys1s B - SR
Found: G; 622; FL45% - ...
C,-HuOn requlres C, 61 8 H, 4 6 A, Ry
The ester. was. hydrolysed as-in Example 5(c) to yleld, after crystalhsatwn frem

droxan-water 1,3 - bis(2 - carboxychromon - 7 - yloxy) - 2 - hydtoxypropane moamo-
hydrate meltmg between 155° and 165°C. '

Analysis: . -
- Found C,56.8; H,3.7%
C,;,H]L.-,O11 H20 requires: C, 56. 8 H 3 7%

The dxsodmm salt of th1s acrd was prepared as m Example 5(c)

EXAMPLE 29 ’
1,2 - Bis(2 - carboxychromon - § - yloxymethyl)henzene _
1,2 - Bls(bromomethyl)benzene was condensed with 2,6 - -dihydroxyacetophenone
as descnbed in Example 1(a) to: give, ‘after crystalhsatmn from ethanol, 1,2 - bis(2-
acetyl - 3 - hydroxyphenoxymethyl)benzene melting between 148° and issec, #

Analysis: L R C
: Found: C,70.5; H, 54%
C24H2205 reqmres C 70.9; H 5. 5%

. The diketone ‘Was. condensed with dxethyl oxalate as in Example 1(b) to yield
1,2. - bis(2 - ethoxycarbonylchromon -5 - yloxymethyl)benzene meltmg ‘between
204—206°C.
Analysis:
Found: C, 68.1; H, 4.55%;
Ca_Hzaolo requlres C, 674 H 4.6%

This ester was sapomﬁed using the method as descnbed in Example l(c) to obtain
the dlsodxum salt as the. tetrahydrate ST :

Analys1s - N '
. Found: C, 54.0; H,3.3%,
Co HlaNagolo 4H20 reqmres C 53 3' H, 348%

The free ac1d was obtamed by ac1d1ﬁcatlon of the salt

_ E’XAMPLE 30
1 3. B1s(2 carboxychromon 6- 'yloxy) 2- hydroxypropane
Qumacetophenone 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 meltmg between 127° and 129°C,

Analysis:
. Found: C,62.6;H,5.7%
Cl,Hz[,OT 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 meltmg

‘between 187° and 189°C (from ethanol-dioxan-water).

Analysis: :
Found: C, 62.0; H, 4.3%,
Cz/H,,O1, requires: C, 61.8; H, 4.6%,
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Do sl ¢

H.ydrolyszs of thls ester usmg the: method descnbed in Examp]e 17(c) gave 1 3 -
on 6 yloxy) 2 hydroxypropa 'd“_dihydrate meltmg between

Found: G, 55; _H's.a%
Cz,HquLl 2H20 requn'es C 54.7; H,39%

The disodium salt of thxs acid was: prepared a8’ described in Example 5(c).

S - BxaMPLE 31"
-’:-carboxychromon 5 - yloxy) 3 (2 carboxychromon '6-
yloxy) - 2 - hydroxypropane; -
anacetophenone was condensed with epichlorohydfin as descnbed in Example
16(a) to yield, after crystallisation from petrol (b.p. 60—80°C), 5 - (23 -~ €poxy -
propoxy) -~ 2 - hydroxyacetophenone meltmg between 76° and 79°C.

_ Analvsxs
i ' ‘Found:: G, 64,05 + H; 5.6%
CHI-IwO requires:: C, 63.45; H 5.8%

This epoxide was condensed with 2,6 - dihydroxyacetophenone as in Exampie

.. 16(b) to yield 1 - (2:<-acetyl = 3"~ hydroxyphenoxy) -3 - (3 - acetyl - 4 - hydroxy-
" phenoxy) - 2 - hydroxypropane melting between *185° and 186°C, after crystallisation
" from ethanol.

~Analysis: o0
Found C, 63. 5 H 5. 6%
C;,,Ha.,01 reqtures C 633 H, 5 6%

Thxs cempoundw 8 condensed twath d:ethyl oxalate ‘as-in Example 1(b) and after

};..erysmumauon from -ethanol,>1 - {2~ ethoxycarbonylchromon - 5 = yloxy):--3 {2 -
" ethoxycarbonylchromon - 6 ylozy) - 2 - hydroxypropane was iobtained melting be-

‘Tween 164° and 166°C.
* Analysis: ‘G, 62.4; H, 4.5%
Cz-HhO,1 requues C, 61..8 H 4.6%

EXAMPLE 32

stodmm sait of 1 - (2 - carboxychromon - § - yloxy) 3 : (2 carboxychromon—

- 8- yloxy) 2 - hydroxypropane. . ‘i
- (23 - Epoxypropoxy) -6 - hydroxyacetophenone was condensed with 2,3-

g-dlhydroxyacetophenone by the «method +desctibed - in Example 16(b) to give, after
:; crystallisation from ethanol plus dioxan, 1 - (2 - acetyl - 3 - hydroxyphenoxy) - 3 -

3 =?{-aoetyl' 2_-
. o Analys:s

; hydroxyphenox -

e 2 hydroxypropane’meltmg between 166° and

Found: C, 636; H,S 7%
C,9H2c01 requtres C 633; H, 56%

After condensauon thh dlethyl oxalate, 4s in Example 1(b), this compound gave

-1 - (2 - ethoxycarbonylchromon - 5 - yloxy) - 3 - (2 - ethoxycarbonylchromon - 8 -

yloxy) - 2 - hydroxypropatie tielting between: 162%-and: 165°C, (from ethanol).
Analysis: LE

] C21H24011 l'equfEB : C: .

. 'Thm“estet was: saponiﬁed a8 desmbed in Example ] (c)--and the dlsodtum aalt~was
obtained.

This ester was hydrolysed to the disodmm salt usmg the method as. descnbed in
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. ExAMPLE 33 et
‘ 1, 8 B.IS(Z carboxychromon 5- yloxy)octane .
2,6 thydroxyacetophenone was. condensed with 1,8 « d1bromooctane asin Ex-
ample 1(a) to give 1,8 - bis(2 - acetyl - 3 - hydroxyphenoxy)octane melting between
107° and 109°C, from benzene‘

Analysis: . _ o
Found: C, 69.6; H, 7.25%
C; H,,0, requires: G, 69.5; H, 7.3%; .

This diketone was reacted with with diethyl oxalate in the usual manner (Example
1 (b)) to obtain after crystallisation from ethanol, 1,8 - bis(2 - ethoxycarbonylchromon-

5 yloxy)octane meltmg betwcen 139° and 141°C. -

AnalySJs
FoundC 66.0; I-I,6.0%
C,zH“O,., requires: C,aﬁ'4 9%

Hydrolysis of this ester as in Example 5(c) yielded 1,8 - bxs(z carboxychromon-
5 - yloxy)octane monohydrate of indefinite melting point.,

Analysis: .
. Found: C, 61. 1; H, 54%
- CagH26010 Hzo requires: C, 62.2; H 5.2%

The disodium salt of this compound was prepared as in Example 5(c).
ExAMPLE 34-

1 9 B1s(2 carboxychromon 5- yloxy
2,6 - Dlhydroxyacetophenone was condensed with 1,9 - dibromononane as in Ex-

. émyle 1(a) to yield 1,9 - bis(2 - acetyl - 3 - hydroxyphenoxy)nonane melung Pbetween

55—59°C after crystalhsmg from ethanol.

Analysis: S
g - Found: C,69.7; H,7.5%
Co.H;:00 requires C,70.1; H,7.5%

'Ihs dlketone w1th diethyl oxalate gave, usmg the method of Example 1(b), 1,9-
bis(2 - ethoxycarbonylchromon - 5 - yloxy)nonane crystallising from ethanol and melt-
mgbetween 128° and 129°C. .

Analys:s : )
Found: .C,66.4; H, 6.2%
C”HMOM requlres C 66.9; H,6 1% .

Hydrolysxs of this ester as in Example 5(c) yielded 1,9 bis(2 - carbo chromon

5. yloxy)nonane), crystallising from dioxan plus petrol ether (b p 60—-80°), melting

between 123° and 127°C

Ana,lys;,s: o
Found: C, 64.5; H, 5.7%.

_ CgyH:, O, requires: C,64.9; H,53%. -

The disodium éai’c of this acid was prepared as in Example 5(c). -

ExaMmPLE 35
1,2 - Bis(2 - carboxychromon - § - yloxy)ethane .
2,6 - thydroxyacetophenone was condensed with 1,2 - dibromoethane using the
method of Example 1(a) to obtain 1,2 - bis(2 - acetyl ~ 3 - hydroxyphenoxy)ethane
meltmg between. 188° and 189° after crystallisation from aceticacid. = -

’ Analysns
Found: C, 65.7; H, 5.4%
Cqu.O., reqmres C, 65 4, H 55%
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" between 165° and 168°C.

Ao adeees

Jethane tielting betiicen 264 and 265°C:

alysis :

“ew e - Founds C,630,H, 47% BRI
CysHz204, requires: C,63.15; H, 4.59% - *+:

This ester was hydrolysed using the method as in Example 17(c) to give 1,2-bis
(2 - carboxychromon = 3= yloxy)ethane telting between 262° and 263°C.

.. Analysis: o
Tt LD L L s Lt Found: -C’ 59.6;H, 3_1% :'...._:-_’; [T
C;:H,,0,, 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 w
1,3 - Bis(2 - carboxychromon -5 ~'yloxy): % 2~ chlotoniethy] - '2’'-" hydroxymethyl-
propane; dipotassisaum salt tetrahydrate.’ :
2,6 - Dihydroxyacetophenone was condensed-‘with 3,3 - bis(chloromethyl)oxetane
usifig “thie method as ‘described in Example 1(a) to give 3,3 - bis(2 - acetyl'=.3-.
hy henoxymethyl) xetaiie melting between 209° and 211° S T

AnalySIS ."_ ':'.\‘"_ "‘-*,'“"';_ ’ e N . ‘."‘."""" -
S <+ " Found: C;65.3; H, 575% -
€uH50; requires: €, 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
yellow that precipitated: crystallised on keeping. After recrystallising from ethanol 5.44
parts of 1,3 - bis(2 - acétyl =3 - hydroxypherioxy) - 2 - chloromethyl - 2 - hydroxy-
methylpropane were obtained melting between 148° and 150°C,

R R N R S : N R T
Analysis: .
_ -Found: C, 59.6; H, 5.5%,. .- /.
21H,3ClO; requires: C,59.6; H,54%

This ketone was' condensed With_ diefhyi bxq.léfe " as in E iple‘ l(b) fo yield, after
crystallising from ethyl acetate ‘plus petrol-ether: (b:p. 40—60°), 1,3 - bis(Z = ethoxy-
carbonylchromon - 5 - yloxy) - 2 - chloromethyl - 2 - hydroxymethylpropane melting

5I_I-I_,:-,C!On rquirgs‘_: GC; 5-9.3:-;:*H,":4:=6-

" To 0:8 parts of the estef in 30 parts (by. volume}: of methaniol ‘was -added 315
parts:of a'0.87N: solition of potassium :hydroxide in: siiethanol ‘This solution was heated
under‘reflux- for-10-minutes, decolourised withi charcoal,filtered-a ; {
by evaporation untili oncooling ‘0.6 parts of the’dipotassium salt of 1,3 - bis(2-carb-
oxychromon - 5 - yloxy) - 2 - chloromethyl.-- 2 hydroxymicthylpropane. tetrahydrate
crystallised. : _

RENR ~Found: C, 44.4; H, 3.
3;H,3.

Ce;H,iCIK;04, 4H;O requires: G 44,

The freeacid was' bb;ain'e_'d by acidification of the salt

salt of 13- bis(2 < carboxychromon =S i~ ylowy} -2 - ethiosypropane:
»3+< Bis(2 - carbogychromon .2 5 - yloky) 222 hydroxypropane, diethyl ester-15-

parts, was suspended in 75 parts of ethyl iodide and 10 parts of freshly prepared silver

hé cohdénsation “of this ‘compound”with diethyl’ oxalate was- carried: out' asin -
* “yield -after: crystallisationi’ fromi: dioxan’ 1;2 ¢ bis(2'~ ethoxycarboriyl-.-

d reduced in volume:
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oxide was added with stmng The str.rred suspensxon was heated. under reﬁux 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 chromatogtaphy on a
silica gel column using chloroform as eluent, to obtain 20% by- weight of the pure
diethyl ester of 1,3 - bis(2 - carbexychromon ~ § - yloxy) - ethoxypropane melting
between 192 and 193°C. o

Analysis:
Found C 63 I; H 5.06%,
_ Cz,Hz,;O11 requires: C 63. 0, H, 507%
By the method of Example I(c) this ester was converted o the disodium - salt.
Analysm . . .
Found: C, 52.2; H, 3.32%
C;,H,,Na,0,,.2H,0 requires: C, 52.1; H, 3.85%,

The free acid was obtained by acidification of the salt. .

EXAMPLE 38
Dlsodmm 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 anhydnde and 24 parts dimethyl sulphoxtde was
ground in a revolving glass jar containing glass beads for three days. The mixture was
then heated to 100°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 - b1s(2 - carboxychromon 5- yloxy) 2-
oxopropane melting at 210°C

- Analysis: - S
. .~ Found: C, 61.6; H,4.61%
cz,szou reqmres G 621 H 4.21%,

By the method of Example 1(c) patt of this ester was convened to the sodium
salt.

Analysisz : .
Found: C, 48.1; H, 2.80; Nz, 7.85%
C%H12Na;011,4 H,O requires: C, 47.4; H, 3.43; Na, 7.9 A,

The free acid was obtamed by acxdlﬁcatxon of the salt..

" EXAMPLE 39
a; 2,5 - BIS(Z acetyl - 3 - hydroxyphenoxymethyl)dioxan. :
To a solution of 12.4 parts of 2,6 - dihydroxyacetophenene 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-
propano} was added and the mixture. heated with stirring under reflux for three days.
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) dloxan as
an orange solid melting between 230° and 232°C., .

Analysis:.
: Found: C, 63.7; H, 589%
C,,H.,0, requires: C, 63.5; H, 5.77%,

b) Diethyl ester of 25 b1s(2 carboxychremon - 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
salt of the diketo ester. This was suspended .in water and-acidified with acetic acid to
obtain an orange solid melting between 176 and 177°C 'I'hls ‘was recrystalhsed from
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"a mxxtune ”o'I-T-H;tl.z.a.nol aﬁd -be-nzen-e to. obtain a ﬁfst crop- of, 0.3 part :solid melting be-

and 194°C and which then solidified. and remelted between 274 and 278°C.
data and.infra-red spectra suggest this product to be the diethyl ester .of
is(2:

tween: 192
Ana}
1,6

position.

Analysis:

: 4,5 - Bis - (2 ~carboxychromon - § - yloxy):- pentane - -

for 4 hours, After cooling the solid was filtered off, washed with water and crystallised
from ethanol to yield 1,5 - bis(2 - carboxychromon - 5 - yloxy)pentane monohydrate

-melting between 226 and 228° and shown to be identical with the material prepared in. -

Example 6.

. ExaMPLE 41
1,5 - Bis(2 - carboxychromon - 5 - yloxy)pentane, . . ¢ u:
- . To a.mixture of 10 parts of 1,5 - bis(2 - ace

20-parts-of  pyridine cooled in ice was slowly added .13 patts of ethyl oxalylchloride..:
The mixture was-then allowed to stand for 24 hours and then heated at. 100° for:30-
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;

and hloroform solution was dried over sodium ‘sulphate. .- After. filtration: and -

moval, of -the solvent the residue was. crystallised from: ethanol ‘to. give: the diethyl
ester..of 1,5 -
152° and; shown to be identical with a sample as prepared in Example 6. .

ExAMPLE 42

a) 1,5 - Bis(2 - methylchromon - § - 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 reffux for
24 hours with stirring, - . : Tk o D innn o

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 3 red oil.

hy

rochloric 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: crystal-:
. lised from a' mixture of cthyl acetate and- petroletm: ethe; (bip:: 40—60°C) 'to'-give:

4.82 parts of 1,5 - big(2 - methylchromon .5, - yloxy)pentarie, melting. point 140
3°C. The ether wash dfforded a further 0.4 parts of the same in’ateriai. '

-carboxychromon - 5. - yloxy) ~ 2-- hydroxy - 5. . hydroxymethyl - 4 -
oxahexane produced: by ring opening of .the dioxan ring, . A -second:crop. of - a:solid:.
melting’ between '276%-and- 280°C was, obtained by concentrating the: filtrate.-This: was .
parified. by tecrystallisation from ethanol to: obtain 0.2 part of the diethyl ‘ester:;of -
2,5~ bis(2. - carboychromon - 5 - yloxymethyldioxan melting at.285°C with: decom-

-:2:A mixture of 37 parts of 1,5 - bis(2 - acetyl .- 3 - hydroxyphenoxy)pentane and-

52 parts by weight of ethyl ethoxydichloracetate (80% purity) was heated: at 150—

- 170°for:5 hours., After evaporating under reduced pressure; the mixture. thus. obtained,
-vehich contained. the diethyl ester of the desired acid, was dissolyed. in acetic acid-
. Containing: 17%, concentrated hydrochloric acid. This' solution ‘was boiled under reflux-

713 heopbenceypenane snd

»3. - bis(2 - carboxychromon - 5 - yloxy)pentane melting: between 150 and .

.- The resulting. orange sblﬁti;on. 'wés- -fcbé_lg&; and | 'ﬂ.iiutcd‘ thh 400 parts ‘ Bf':-e.tilelj'-.-' ;.
The precipitated solid was extracted with water and. the extract -was -acidified; -with -

is.:0il was. heated under reflux with ethanol- and- 05 ;’)’affts;_.df‘:';:con'c.eﬁmé&-
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b) 1,5 B1s(2 carboxychromon 5 - yloxy)pentane.

To a mixture of 5 parts of 15 - bis(2 - methyléhromon 5. yloxy)pentane i

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
filtered off and the solvent was removed from the filtrate under vacuum. The résidue
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°,

identical with the material prepared in Example 6.

EXAMPLB 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
of benzaldehyde and 2.7 parts of 1.5 - bis(2 - methylchromen -5 - yloxy)pentane in
35 parts-of ethanol. The mixture was stitred 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 tnturated thh"
ether. The resulting solid was filtered off and dissolved in glacial acetic acid. The

solution was treated with charcoal, filtered, and diluted with water to give 1.55 parts
of L5 - b1s(2 - styrylchromon 5 - yloxy)pentanc, mel;mg point 217—220°C."

B Analys1s -L
Found: G, 774; H L 5.87_%
Cs.Hs20, requires: C, 78.50; H, 5.41!%

b) 1,5 - Bis(2 - carboxychromon - § - yloxy)pentane. = - '

* A solution of 10'parts of potassium permanganate in 200 parts of water was added
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 tempcrature -for several hours, The
presence - of excess potassiim permanganate was checked from time to time and fur-
ther .amounts of a 5% aqiieous solution of potassium permangdnate were added’ as re-
quired; When no further oxidation took place the solution was acidified with hydro-
chloric. acid and, sulphur dioxide was passed to decolourise. Theé 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° and shown

to be identical with the material prepared in Example 6.

EXAMPLE 44 '
-1,3 - Bis(2 -~ ethoxycarbonylchromon - 7 - yloxy) - 2 = hydmxypropane

. A-solution of sodium ethogide was prepared from 0.115 parts of sodmm and 30
parts of ethanol. To this was added a mixture of 2.34 parts of ethyl - 7 - hydroxy-~'

.chromon - 2 - carboxylate and 0.462 parts of eplchlorohydrm The mlxture was stirred
and heated under reflux for 4 hours.

~Half of the ethanol was evaporated off and the remaining mixture was diluted
w1th 300 parts of water. The aqueous solution was then extracted with chloroform.
The organic solution was dried over anhydrous sodium sulphate, filtered, and evapor-

ated to leave a red oil. The yellow solid obtained by trituration of this 011 with ethanol

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-

ity jof the product with a sample as prepared in Example 28 was confirmed by a
mixed - melting pomt determmatmn, by t}un layer chromatography, and by mfra-red
analysis.

ExAMPLE 45 o
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

parts of ethanol The mixture was heated under reflux for 16 hours, then the ethanol

was evaporated off and the mixture was diluted with 200 parts of water, acidified with
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: "Hydf?xyghenoxy)pentane---mglting-- point. 11012

'con'c_ent:ated hydrochloric acid and the resu_ltigfi__g;pr'fecip_itate was filtered off, The solid

thus- obtained . was extracted -with-hot benzeng ‘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-

- Analysis :

Found: G, 717; H, 7.14%
Ci:H5,0, requires: C70.85 "6;9_9|%~. ;

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 ‘witer; Water, was €vaporated :from the
mixture and the solid was dried in an oven at 100°. The solid was treated. with 50
parts:of dioxan and .the mixture was stirred and heated under reflux, Subsequently,
6.8 parts_of diethyl acetylenedicarboxylate’ were-added dropwise to the miixture, which

- - was stitred and heated under reflux for 50 ‘minutes. The .mixture: was: cooled and
* acidified with 20% v/v sulphuric acid, then. th

le mixture was treated with 25 parts of

25i% sodium- hydroxide solution:and heated: srefluxfor. 50 minutes;: The mixture

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 acidifiedwith-dilute" sulphiiric. acid- and ¢he: resulting precipitate

was filtered off and dried in air to give 10.4 paits of a light coloured :solid; which was
crushed with 30 parts of concentrated sulphuric acid. The mixture was allowed to
stand for: 40 minutes and then it was - filtered 'through’ a-plug of:‘glass-wool. “The fil-

. trate 'was tipped ontd 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 - carboxychrémon - 6 -~ yloxy)pentarie thielting point, 270:<1°, shown to be: identical
. with the material prepared in Example 27. B R

PLE 46 ; %
The activity of the new bis chromonyl compounds has been evaluated by the anti-

gen inhalation test on humaﬁ.i'\'rélimre'e'r-ﬁ-’--‘wh&'-;sufféx’s‘-f-?f;i'b'm-lspecx' cific' allergic' asthma. The
 degree- of asthma proveked 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.

A suitably ‘designed ‘spirometér was iised to méasuré the forced’ eXpiratory volume
at one second (F.E.V., ), and hence the changes in the air way ‘resistanicé; The anti-

+ allergic activity of a compound is estimated: from the difference between the maximum

. per cent F.EV; reductionr. following' coritrol and-tes ~provocations“after drug admin-
istratjon conducted under identical experimental conditions, Pl

Thusi —_

“AV. max%EEV: MaxBEENLO
alrolshock  Fali te '
JAv.max %re VJ :'OJ’QW confro/ shock

7o protection = IOOx

The compounds under test were administeré%i as lan aerosol by inhalation for five

- minutes, two hours before challenge ‘with antigen. The compounds for administration

were dissolved in sterile water at a concentration of 0.5% and aerelized 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. '
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- Compound Under Test = % Protecuon |
Disodium salt of 1 5-bxs(2-carboxychromon-S—yloxy)— ) — 35
pentane
stodmm salt of 1 7-bis(2-’carboxychr0mon—5—yloxy)-’- 25 — 30
2 6-d1hydroxy—4—oxahepmne _ N _
| Disodium salt of 1 4—b:s(2-carboxychromon—5-yloxy)— S 45——50 ;,' ) .
| butane - N EREER ;
.| Disodium salt of 1,4-bls(2-carboxychromon-5—yloxy)— | w—os
: :2,3-d1hydroxy-butane : L _
'| Disodium salt of 1 4-b15-(2-carboxychromon—5—yloxy)—2—' 1 50 —55
hydroxy-bumne R R _
- Dlsodmm salt of 1,4-b1s(2-carboxychromon-5—yloxy)- 45—50- ).
N but-2-ene . B I
Disodium salt of 1, 10—bxs(2-mrboxychromon-5-yloxy)- s —a0 |
decane : B BRI
. Dlsodxum salt of 1 6-bxs(2-mrboxychromon-5-yloxy)- a5 —50
hexane BRI o
Disodium salt of 1 3—b1s(2—carb0xychromon-5-yloxy)- 56— 70 ¢S
2-hydroxypropane
RN Dlsodmm salt of 1,3-bxs(2-carboxychromon-5-yloxy)- e 1 ;4() —_ 45
propane _ L
Disodium salt of 1 s-b.s(z-carboxy-s-chloro-chmmon-f;-' Liae—~25
yloxy)pentane S _ -
‘ D1sod1um salt of 1 5-b1s(2—carboxychromon—G—yloxy)— 20 —25

pentane
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4 si-f.Disodium;salt.of 1 3-b1s(2-carboxychromon—7—yloxy)—
-|:2-hydroxypropane, ., . S

hydroxyp pane

] Dlsodxum ‘salt’of 1

2-chloromethyl—2—hydroxymethylpropan

 3-methylpentane .

Disodium salt of 1-(2-carboxychromon-5-yloxy)-3—(2-
carboxy-6-chloro-chromon—7-y10xy)—2—hydroxypropane

Disodium salt of 1 ,3-bls(2-carboxychromon-5—yloxy)-
2-ethoxypropane

. .| Disodium salt of __l,3-b1s(2-carboxy—8-ethyl—chromon—5- e

S :Dlsodmm salt of 1 3-bls(2'Garb°XY°hf°m°n76'yl°xy>_ B
_.2-hYdIOXYPI°pane O P

Bbxychromon-S—yloxy)-3—(2— g
carboxy—8-ethy1—chromon—5-yloxy)-2-hydroxypropane .
Dipotassium salt of 1 3-b1s(2-carboxychromon—5—yloxy)-:

“{'Disodida’salt ‘of 5-bxs(2-carboxychromon—5-yloxy)- :

bis(2-carbosychromion-5-yloxy): | !
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Chmcal 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, ie. was pro-
voked by a spemﬁc antigen; the majority of the ‘vohinteérs, however, were classified as

suffering from intrinsic asthma, i.e. did not respond to a large number of skln and '

aerosol provocation tests.

In the case of the volunteers suffering from" extrms1c asthma it ‘was possible to
assess. the degree of protection afforded quanutauvely using the’ test” prooedure de-
scribed above. | -

In the ccase of sub]ects suffering from - intrinsic ‘asthma the therapeutlc effect of

compound ‘A could be assessed subjectively and by objective tests of lung function.

The results of the clinical mvesugatmns may be summarised as follows:—

(1) Inhalation of compound A in doses of 1—20 mg, repeated at 4 to 8 hour -

intervals is well tolerated; no side effects or other evidence of tox1c1ty bemg observed
during a continuous trial penod 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 & maximum in-1to 2 weeks.
A dose of 2—6 mg. 4 to 6 hourly induces a slgmﬁcant unprovement as shown by
objective tests of lung function in mild cases.

In more severe cases, doses of up to 20 mg. at 4t 6 hotirly intervals are re-
quired to produce 4 significant improvement.

In quantitative objective tests it ‘has been found that compound A, adrmmstered
in a dose of 20 mg. gives up to 849 protection 2 hours after admmstratlon, up to

70%; protection 4 hours after admmlstratlon, and not1ceab1e protectwn, e.g. about 20%,

protection 18 hours after administration. * .

Subjective improvement usually includes: —

(@) Reduction of chest tightness; _

) Increased tolerance to exercise; and - _

(¢) Reduced sputum volume and cough. '

Withdrawal .of therapy with compound A was followed by a relapse w1tlun 48
hours in severe cases or after 7-—14 days in rmld cases.

The acute ie. toxicity of compound A in rats, has been found to be low, ie. the
LDso is at least 1000 mg/Kg . .

EXAMPLB 47 '
The following are examples of compositions containing a bronchodilator and the
disodium salt of 1,3 - bis(2 - carboxychromon - 5 - yloxy) - 2 - hydroxypropaue
(Compound A) .

' Aerosolformulatlon a

1,3 - bis - (2 - carboxychromon - 5 - yloxy)-

2 - hydroxypropane, disodium salt 2.0%
(Compound A). .
Isoprenaline sulphate 0%
Sodium dioctyl sulphosuccinate 0.0041%
Mixture of propellant 12 and propellant 114 ad.

(60:40 mixture)™ 100%

Propellant 12 is dichlorodifluoromethane.
Ptopellant 114 is dichlorotetrafluoroethane,

Solid Powder formulation

Each dosage unit contains:
Compound A 20 mg.

Isoprenaline sulphate 0.1 mg.
Lactose 15 mg.
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. . The present invention is also for the preparation of bis-chromonyl salts of the
Eass formula:— - :

& waped

;. in which R, R, R, RY R R and X havé the mé:anings defined in claim 1 and M o
5. represents a salt forming cation, which comprises lconverting a bis-chromonyl ‘com- 5
' pound of the formula:— D

.o

o°.

Rfo.c

WHAT WE CLAIM IS: — :

10 . 1. As new compounds, bis-chromonyl compoundsg of the formula: — 10

Bre - O

and functional derivatives of carboxylic acid groups present, in which R?, R? R’ R,
R5 and R® 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. S .
2. As new compounds, bis-chromonyl compounds of the formula:— -

0

20 and functional derivatives of carboxylic acid groups present, in which R" and R® 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
o a carbocyclic or heterocyclic ring, or ofe or more oxygen atoms or carbonyl groups.
. 25 3. As new compounds, bis-chromonyl compounds of the formula: — 25

R

HO.C Zz
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15

" and functional derivatives of carboxylic .aci

in whlch R’L R2 R"’ IR4L R5 R‘ and X have the meanmgs deﬁned in clalm 1 and M
represents 4 salt formmo =catnon, _whxch compnses convertmg a bxs-chtomonyl com-

in which RM is a hydrogen atom or anh'alkyl- gfoup,\to .;tlie";desited salt.

WHAT WE CLAIM IS: —
1. As new compounds, bis-chromonyl compounds of the formula:—

* and ‘functional derivatives of carboxyhc aud groups pnesent, in wh;ch RY, R?, R3 R?,
- R* and R® are the same or ar¢-differesit-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
. unsaturated, substituted or unsubstituted, straight or branched thydrocarbon chain
" which may be interrupted - by a carbocychc or. heterocychc rmg, or .one ‘or-more oxygen
" atomis or carbonyl:groups.: :

2 Asnew compounds bxs—chromonyl compounds of th ¢ rmula — -

Whlch R and :'R“ .are

oups : presen

" 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 mterrupted by
~ acarbocyclic ‘or ‘heterocycli¢ ‘ring, or: one. or.:more oXygen: atoms, of carbonyl groups
' 3 As new compounds b1s-chromonyl compounds of the formula S Lo JEes

HIIIIII I lllH 1 ﬂ llll
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15
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and functlonal denvatwes thereof, in which:X is a-saturated or unsaturated substltuted

or unsubstituted straight or branched hydrocarbon chain, which may be mterrupted by
a heterocyclic or carbocyclic rmg, 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 ¢hiain;, which may be interrupted by
one or more oxygen atoms, and contams from 3'to 7. carbon atoms.

5. Compounds as clalmed in' claim 4 in which X.is substnnted by One Or more
hydroxyl groups.

6. Compounds as cla1med m clalm 4 m which X 1s the 2 hydroxytnmeﬂlylenc
group -
7. Compounds as clanned in any of the precedmg clalms in which the cham

' —O—X—O— links corresponding position on the two chromone miofeties.

8. 1,3 - Bis(2 - carboxychromon 5- yloxy) 2 hydroxypropane of the for-
mula: — .

and funcnonal denvatxves of the carboxyhc acld groups present c

9. Compounds as claimed in any of claims 1—7 other than that clalmed in clatm
8, as disclosed in any of the examples herein;* "

10. Compounds as claimed m any of clauns 1—9 in t.he form of then- salts with
physiologically acceptable cations;

11. Compounds as- clanned in claxm 10 in the form of thetr ammomum or amine
salts.

12, Compounds as claxmed in claim 10 i in the form of the1r a]kall or alkahne earth

© metal salts.

13, Compounds as claimed in any of clalms 1—9 i 1n ) ‘the. form of their esters,

14. Compounds as claimed in any of claims 1—9 in the form of their anudes

15. Ammonium, alkali metal, alkaline earth metal and amme salts of 1,3 b1s(2-
earboxychromon ‘5 - yloxy) - 2 - hydroxypropane. -

16, The sodium and calc1um salts of 1,3 blS(Z carboxychromon 5- yloxy)-
2 hydroxypropane. 7

17. A pharmaceuttcal composmon compnsmg a4 bts-chromonyl compound as
claimed in any of the precedmg clalms in assocwuon w1th a SOlld or liquid pharma-
ceutical carrier or diluent. -

18. A composition as clanned in clalm 17 in whlch the bts-chromonyl compound
is in the form'of a salt with a physiologically acceptable cation.

19. A pharmaceutical composition as claimed in claim 17 or clalm 18 i in a form
suitable for administration by inhalation.

20. A pharmaceutical «composition -as- claimed in ela1m 19 compnsmg a solutlon
or suspension of the active ingredient in water. .

21. A pharmaceutical composition as claimed in clalm 19 comprising a solutlon
or suspension of the active ingredient in a liquefied propellant

NN L
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24 ceutical: composition’as® )
containing-other active ingredients;”. s :: F

1 ( 254 phprmaceutical composition- as ‘claimed ‘i any of claims: 17:24 glko ‘con.

taining a broncodilato

26. A pharmaceuticil composition as claimed in claim 25 in which the broncho-
10 dilator is isoprenaline, adrenaline, orciprenaline, isoetharine, or a salt thereof, 10
27. A’ pharmiaceutical composition as claimed in claim_26_in which the broncho-
dilator is isoprenaliné sulphate. C T
28. A phiarmaceutical composition & clairied in"any of claims:25—27 in which
. the bronchodilator is-used in an amount of from 0.1—10i, 7 weight of the bis-
15 chromonyl compound or functional derivative thereof. : :
¥ 29. A pharmaceutical ‘composition as claimed in claim 17 substantially as herein
described with reférence to the examples,

0. A process for-the p; on of bis-chiroimoniyl compounds of the"forsiula <=

15

20 and functional derivatives thereof; in’ which RYy RY, R, R4, R% R¢ and X have'the 20
' meanings-defined 1t laim 1 ‘which comprises rescting in-one ormore sta y
4t (a) a'compound of the formulaz— 1 tv1s b or o ©o - L

- 25

which'Z s i iydiony gro

| i
30 gréup —COOR (i
W iy

| [ ' - [ |
—CO—CH'= C—O— or a chain —CO~—CH,—CH-—0— (in which W is a carboxylic
group or a functional derivative thereof or.a group convertible to a carboxylic acid

I
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group or 2 functional derjvative thereof), Y’ and Z' ‘have the same meamngs 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- .
’— (in which A’.and B’

are the residues of A and B after the formation of ether lmkages) ‘has the same mean-

active group; and X’ is such that the group —A'—X'—

ing as X; to form a compound of the formula: — .

and, intermediately. or thereafter converting as herembefore deﬁned Z and Y and Z’ '
and Y’ to chains of the formula —CO—CH= C(COOH)—O0— or functional deriva- -
tives thereof to form a bis - (chromone - 2 - carboxyhc acid) or functional derivative

thiereof.

group.

a toluenesulphonate or methanesulphonate

group, -
33. A process as clalmed in claim 30 in which A and/or B represents an epomde' E

or halohydrin group. .

34. A process as clanned in claim 30 in Wthh oneof AorBisa hydroxyl group-_ .

and is converted to an anion forming group.

35. A process as claimed in claim 30 in wh1ch A and/or B represents a vmyl.':

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 Bis
an anion forming group, the reaction is carried out in the presénce of an.acid binding . .

agent.

and Y and Z and for Y’ and Z’ are converted 10 a chain
—CO—-CH C(COOH)—O——
or an alkyl ester of the carboxyl group thereof

38. A process as claimed in claim 37 in 'which the conversion of Yand Z and/or_ :

Y’ and Z’ is effected by condensation with an oxalic acid derivative of the formula:—
COR®
RU—C—RiE

in which R® is a halogen atom or a group —OR’ (in whxch R’ is an alkyl group) R -
and R are both halogen atoms and R** is a group OR” or R** and R** togettier repre-

sent a carbonyl oxygen atomg (=0) and R** 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. A process as claimed in claim 39 in which said d1alkyl oxalate js diethyl -

oxalate.

-;COCH: and Z is a hydroxyl. group. and/or Y’ is a group --COCI-Is and Z’ js. a
hydroxyl group, Y and Z and/or Y/ and Z’ are converted to chains *

»

31. A process as claxmed in claim 30 in which A and/or B is an anion formmg-- '
32. A process as claimed in dlaim 31 in wlnch A and/or B 1s a halogen atom or -

37. A process as claimed in any of claims 30—36 in which Y is a group —COCH, o
and Z is a hydroxyl group andfor Y’ is a group —COCH; and Z’.is a hydroxyl group - .

41, A process as claimed in any of clalms 30—36 in which, where Y is a group .

L
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~hydroxy! group; Y-and: z and/or Y"-and Z’ are- convcned toa "hain -

(m wh:ch V is 3 group convertrble 10 a. carboxyhc acxd grotip: or'd: functlonal derivative

thereof) -and the group V issubsequently converted: by oxxdatxon -or hydrolysxs toa
carboxylic acid group or a functional® :dérivative thereof. :

42. A process as claimed ‘in-any. of clarms 30—36 in whlch where Y iis a. hydrogen
atom and Z is 4 hydroxyl group and/or-Y“ is a hydrogen atom-and Z’ ‘is a .’nydroxyl
grotip, Y and Z and/or Y and Z' are conve ed to a cham SRR

or an alkyl ester thereof for examp]e by 'nver*mg Z and/or Z’ to a group OM (in
which M is an alkali metal atoi) :and subsequently reat:tmg the‘- product so formed with
acetylene dicarboxylic acid ora dialkyl ester ‘thereof.. ; -

43. A process as:claimed:in any of claims 30—36 i ‘which - where Y is a group
—COOR’ and Z is a-hydroxyl group“and/or Y’ is a- group: COOR” and Z' is a

' 44 A process.as claxmed in any of clal

0——36 in whxch where Y- an_d l repre-

- sént a-chain —-CO—-CH’-C(V Y—O== and /ot Y’ arid Z’ represent a cham
R et I TSI T S B R RSN g, ¢ S g & £ C(V)—o—- .

(in which V has the ‘meaning definéd-in: clalm 46) ) the group V is converted to a carb-

o oxyhc acid group or funcuonal denvatxve thereof. -

45. A process as claiied in"any: of -claims’ 30-—36 in- whrch where Y and Z:to-

" gether "represent a chain —CO——CHz—GH(W)——O-— and/or Y’ and Z’ represent a
"+ chain —CO——CHz—CH(W‘,—-O
.V as defined in-claim 41, Y. and: Z:and/or-Y’ and Z' are converted to a chain
-7 —CO—CH={COOH)--0=
K 'grouthoacarboxyhc acid group. -

(i -‘which "W is a’ carboxylic acid group or a group

< by dehydrogenation’ and, if necessary, conversion of the

6.:A. process as.claimed in- claim:30 substantrally as herem descrxbed
7A process’as’ claimed:in claim 30 substantrally 45 herein descnbed wuth refer—

: ence to the appropriate examples.

48, Bxs—chromonyl compounds when prepared by a process as claimed in any of

_Eiahms 30—47.

49. A process for the preparation of b1s-chromonyl salts of the formula: —

__in which R, R?, R"'.: R% R R® and X have the meanings defined in claim 1 and M
_ represents a salt formmg cation, wh1ch comprises converting a bis-chromonyl com-
* pound of the formula: —

in which R* is 2 hydrogen atom or an alkyl group, to the desired sal'tE

50. A process as claimed in claim 54 in which M is an- ammomum, alkali metal.

or alkaline earth metal salt forming cation.

51. A process for the preparation of a pharmaceutical composition as claimed in
any of -claims 17-——29 which comprises mixing the bis-chromonyl compound with a
pharmaceuﬂcal carrier or diluent therefor.
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52 Acompound selccted from _—
1,5:- bis(2 - catboxychromon - 5 - yloxy) pentane,
1 4 - bis(2 - carboxychromon: - 5 - yloxy)butane; =~ .
1, 4 - 'bis(2 - carboxychromon - 5 - yloxy) - 2,3 - dthdI‘OXY butane,'
. 1,4 - bis(2 - carboxychromon - 5 - yloxy) - 2 - hydroxy - butane;
14 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,
L 3 bis(2 - carboxychromon - 5 - yloxy) - propane; .-~ . .
.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, . o
PRI 2 bis(2 - carboxychroinon - 5 - yloxymethyl)benzene; .~
1 - (2 - carboxychromon - 5 - yloxy) - 3 - (2 - carboxychromon 7 yloxy)—
2 - hydroxypropane;
1,3 - bis(2 - carboxychromon - 6 - yloxy) - 2.- hydroxypropane,
I- (2 - carboxychromon 5 - yloxy) - 3 - (2 carboxy 8- ethyl cnromon—.
7* . 5.-yloxy) - 2 - hydroxypropane;
1,3 - bis(2 - carboxychromon - 5 - yloxy) 2 chloromethyl - 2 hydroxy-
-methylpropane;
1 - (2 - carboxychromon - 5 ~ yloxy) 3.- (2 carboxy 6 - chloro - chromon-
7 ~ yloxy) - 2 - hydroxypropane,
1,3 - bis(2 - carboxychromon - § - . ylogy) =2 - 0x0 - propane;
1, 3 bis(2 - carboxychromon - 5 - yloxy) -2 - ethoxypropane;
and functzonal denvatmes of the carboxyllc acid groups resent.,
Lo F. MURPHY,
Agent for the Apphcants, '
Chartered Patent Agent,
FlSOIlS Lumted Harvest House, Fehxstowe, Suffolk.
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