C nveriti on‘rel ates to esters of 3- met hyl f | avone-8- 5 -carboxyﬁ?n
ac phar maceutically acceptable salts thereof, to processes for the
prepgration of the esters and their salts, ade to phar mceutical%!{ﬂ&f‘,p?
conpositions containing the esters or thelr salts. It is known t

esters of 3-nethylflavone-8-carboxylic acid 10 exhi bit a good

spasnmol ytic activity (See United States Patent Specification No.

2,921,070). Their action, however, night be inproved by increasing their

stability at phySTQlogical -oH. The I nventi o provi S :

3- et hyl f | avone- 8- ga&%ﬁ'gvllif@aéﬁ?ﬁ& pscarbo aﬁ&%eﬁge’tﬁﬁ? general formul a C
| O [ERR] 20 wherein Z represents an N-nethyl pi peridyl, tropyl or

quinuclidyl group or a group of the general formula Il 25 R

The invehthibnl E&Tlates 1o esteiy TF %Jﬁéé%jifihvéﬁe~8-

represents a hydrogen
5 -carboxylic acid, to pharmaceutically acceptable salts

-y 2104507 3- thhylflavone 8-carboxylic acid esters
T!,

thereof, to processes for the preparation of the esters
and their salts, and to pharmaceutical compositions
oontaining the esters or their salﬁs. It is known that
certain esters of 3-methyiflavone-s-carboxylic‘ecid

10 exhibit a good spasﬁolytic acﬁivity (see United States
Patent Specification No. 2,921,070). Their action,
however, might be improved by increasing their stability

at physiological pH.

The invention provides 3-methylflavone-8-carboxylic acid

15 esters having. the general formula I
O
CH
(1)
Ph
20 )
Co02

wherein Z represents an N-methylpiperidyl, tropyl or

quinuclidyl group or a group of the general formula II

25 (1I1)

I
b e () ==

|
R

1l 2
. Rg



- atom - ang al kyl group having from1 to 4 carbon atons or a phenyl .
group, :frerr] represents a hydrogen atomor an alkyl group having from1 to (2(

4 ‘carbon atons, 5 [err] represents a hydrogen atom or a hydroxy B
groupy™>or. R, [err] and [err] together'with the carbon atons to which they:
are attached represent a cycloalkyl ring having from4 to 6 carbon atons,

and R represents a hydrogen atom or an alkyl _group having 10 from1lto

4 carbon atons, with the proviso that R, ?Err], [err] and [err] do not al

si mul t aneously represent hydrogen atons, and further provides . :
pharmaceutically acceptabl e salts- of such esters. The conpounds according

to ™M@ invention haveidbeglickb n is ¢ thn(i't ® Q)é@rlgis@nggwgr h?hrggggt h rru.scl e

rel axant, cal cium bl ocking, |ocal anaesthetic, "and anti-inflammatory
properties. They artoreprsi deinghll raugbhavaingt e ophisitel dgicagbopHatsfs
that the half-life of the drug is highly prol onged. 2Q It has been |

foupd nor eover, t haft cgmga rphg;‘iyies;m,pdslsmrfaﬂmw aahydriogieas aWagar eas
their toxicity is dimnished or, at nost,” unaltered when conpared with the
known conpounds. -opan alkyl group having from 1 to 4 carbon atoms,
| 5 ' R2 represents a hydrqgen atom or a hydroxy group,
or R, R; and R, together with the carbon atoms
to which,fhey are attached represent a cycloalkyl
ring having from 4lt6 6 carbon atoms, and Rq
repreéents a hydrogen atom or an alkyl group having ;
io o | from 1 to 4_carbon atoms, with thé proviso that
| R, Rl; R2 and R3 do not‘a1l simultaneéusly représent

hydrogen atoms, and further provides pharmaceutically

acceptable salts of such esters.

‘The compounds accbrding to the invention have‘beeh

15 found to exhibit powerful smooth muscle relaxant,
caicium blocking, local anaesthetic, and
anti-inflammatory properties. They are
considerably stable at the physiological pH, sd
ﬁhat the half~life of the drug is highly prolonged.

20 It has been found moreover, that the novel esters

| possess further activitiés whereas their toxicity

is diminished or, at most, u@altered when compared

with the known compounds.



The invention further provides a process for the preparation of.the & -
edpounds haVing the general formula | as above defi-ned, the process
qqrising.condensing a 3-nmethylflavone-8- 5 - -carboxylic acid halide
3y* ng. the general formulta rlil [ERR] : wher'ein X represents a hal ogen atom
Wt h-/an ami noal cohol of the general. formula ZOH, wherein Z is as above
deffined. The 3-methyl fl avone-8-carboxylic acid halide is preferably
3-net hyl fl avone-8-carboxylic acid.chlofidle <111, X=Cl), 5 and is a known
conpound (see United States Patent Specification No. -2921070). . It is
readily prepared by reacting the corresponding acid with thionyl chloride
~or phosphorus trichloride. The acid is.prepared according to the standard
procedures for. the manufacturing of flavones. 10 The condensati on may be
carried out in theryy eSeRaet on ANGSer cgr@,fdgy@tprddeggrfdled out in the
absence of a solvent, the reactants are heated together. at a tenperature of
from[err] to [errthe gureparatdes obHfthidcdnpminds -haddingrichaé- car boxyl i c
acid is enployed.. -If carried out in 15 the presence of a solvent, the
reactants are genegenenaliskermuladlias|aboye ciafineshs, thehnenagess at ure may
be . _ _ .

comprising condensing a 3-methfiflavone-8-

5 ~carboxylic acid halide having the general

formula TIT




from{er#] to the reflux tenperature of the solvent, and an aci d- bi ndi ng
agént (hydrogen halide acceptor) may optionally be present. Suitable

sol vepts-include all inert 20 inorganic solvents, particularly
di methyl f ormam de, ethers and hal‘ogenat ed hydrocarbons. Aromatic
hydrocarbons, such - -4- as benzene and_ol uene, are al so useful,

especially when the reaction is carried olt at reflux.tenperature. The
aci d- bi ndi ng agent. may be any of 6hose customarjly used in such
condensati ons, for exanple, organjc bases such 5 as .triethylam ne and
‘i nofgani c bases such as 2™ bploxi des and al kal'i net al

car bohat es. .The inventio des & further process for the
.preparation of the conpo he general formAXER) in which Z
-represents a group of the _ OrwpRra |1 10 wherein nis 1, R and [err]
bot h represent hydrogen atofys and [err] represents a hydroxy group. This
further process conprises re€@e®i ng a conpound of the general fornmula IV
[ ERR] wherein [err] is as above defined with 2, 3-epoxypropyl 3- '

-nmet hyl f| avone- 8- carboxyl ate in the presence of a catalyst. 15 The

-

2, 3- €POXYPT DYy S TS Y| F4 50l GRHRAIOeRE Sadn i8N Gln GRTRRMGONE can

be prepared by condensi ng a
of the general formula 20H, wherein Z is as above defined.

The 3-methylflavone-s—carbogylic acid halide is preferably
3-methylflavone-8-carboxylic acid chloride (III, ¥=Cl),
5 and is a known coﬁpbund (see United States Patent
. Specification No..2921070),' It is :eadily prepared'by
reacting the corresponding'acid with thionyl thoridg or
- phosphorus trichloride. The.acid is prepared acco:ding

to the-séandard procedures for the manufacturing of flavones.

10 .The condensation may be carried out in the presence or
absence of a solvent. If carried out in the absence of a
solvent, the reactants_afe hea?ed together at a temperature
of from 140°C to 200°C, and an excess of the 3-methyl-

flavone—a-carquylic acid is employed. If carried out in

15 the presence of a solvent, the reacténts are generally
‘used in equimolar proéortions;.the temperature may be
ffom 0°¢ to tﬁe reflﬁx temperature of the”solvgnt, and an
acid—binding agént (hydrogen.halide acceétor) may
éptiénally.be'éréSenﬁ;'“Suitéble'solvents include all inert
20

inorganic'solvents,_particularly dimethylformamide, ethers

and halogenated-hydrocérbons. Aromatic hydrdcarbons, such.



yl fl avone- 8- carboxylic.acid halide (preferably the chloride) wth ?
bpoxy-| -propanol . -The reaction may be carried out in the presence of
: grgani t solvent, such as 20 any of those previously nmentioned or a .
n;trlle such as acetonitrile. The catalyst hmay be an organi c base such as .
tr1ethy|an1ne GEneraIIy equi nol ar aquunts of reactants are enpl oyed, and

ot oa ol® BAHTel B8 TRILENRE)aE8 BIEH] veRd cAkb R Ay s
prepar cd i £0EcbASh o1 EoESER1AR BedePbeleiGaPLaRERIS MlRACT RS above S

according to convention such as a an aci'd to the free

base di sscd¢edlihindisyi h§8he ﬁg&VSEtan§UbEth%s§Ch%§tUmﬂﬂf¥§ Racipoen

hal i des, phosphoric acid, nitriC acid, "al kyl sul phonic acids,” aryl sul phonic

aci ds, MONDE UAeEh OBGhdengaki bHEG! iFeRakxan EQQWU:@&QI&baQMFﬁ% 10
-carboxyllc aci ds and 1, 5- napht'hal enesul phonic acid. Isolation and

purifi®atias tmyeﬁeyb&ﬁtnEedndoﬁne&@aﬂna:l baseEhauchy aist ik ziddi ti onal | y
provi des a pharmaceutical conposition conprisirng a conpound having the
general foretiadh hydsozbdes dpfli mditaddi metladr marboniatzld.y acceptable salt .
t hereof 15 in adm xture with a pharnmaceutically acceptable diluent or

The invehtion also pthides a further process for the

preparation of the compounds having the general formula I

in which Z represents a group of the general formula II

10 wherein n is 1, R and'Rl both represent hydrogen atoms and’
R, represents a hydroxy group. 'This'fufther_process

comprises ieacting a compouhd.of the general formula 1V

(Iv)
P R3 .
wherein R3'is'asﬁabove defined with 2,3-epoxypropyl 3-
fmethyiflavone-8-carboxy1ate in the presence of a cétalyst.
15 The-2,3-epoxypropy1'3—methy1flavoﬂe-&—carboXylate is a
| novel compound,'But can be prepared by condensing é'3-
—methylflavone-8—carhoxylic acid hallde (preferably the
chloride) with 2, 3-epoxy-l-nropanol The reactlon may be
carried out in the presence of an organic solvent, such as
20 any of those previoué;y mentioned or a ﬁifrile such as
acetonitriie. The catalyst may be an organié base such as

.triethylamine.

Generally equimolar amounts of reactants are employed, and



car#ier.s The active conpounds according to the invention exhibit a powerful
snoot h*nuscl e retaxant and a cal ci um bl ocki ng action. .They are al so good
anaest-hetic and anti- 20 inflammat ory agents. As stated above, their
stabiJity at physiological pHis,” however, the nost interesting factor when
corrpared with simlar flavone der| vatives. The stability was studied at -
370CYin gastric fluid simulated (U S.P. XX, 1105, 1980) and in phosphate
buffer (pH 7.4) by 25 spectrodensitonetric determ nation of -

3-methyl 1l avone- -8-carboxylic acid restnting from eventual hydrol ysis. °

As . ¢onpari son substance 2- pi peridino-ethyl 3-nethylflavone-8- -carboxylate

hyd'%er.hl ori de (Fl.avo was sel ect the b st of the esters
di scl osed in our ‘%ﬁi‘( %at'u %?Wgs Et%‘ﬂttosggcélf? FF?ﬁtlﬁﬁ 1% 921, 070.
The resul ts are rppefetabdyi carfaed eutk.at BA-647Cs Tabl e, and in subsequent _
Tabl es, the nunbers identifying the active conpounds are.those assigned to

the respective active conpounds in the Exanples which follow and which
describe 10 théihe prldsaneacrding tABHE fnwnihen may Reedrerased AremAct i ve

conpound the_lbé'ﬁllér esters obta@né’@ ®ySthe processes described above
5 accopding to conventional methods such ‘as ‘addition of an
acid to the free base dissolved in a suitable solvent.
Suitable acids include hydrogén halides, phosphoric acid,
'nitric acid, alkyléulphonic acids, arylsulphonic aeids,
monofunctional and b;functiqnal_carbOxylic acids, hydroxy-
10 -carboxylic acids and 1,5-naphthalenesulphonic ecid.
_ Isolation and purification may be effected conventionally.

The invention additionally provides a pharmaceutical

composition comprising a cempound having the general formula I

as-above defined or a phabmaceutically acceptable salt thereof
15 - in admixture with a pharmaceutically acceptable diluen; or

carrier.

The active compounds éccording to'the invention exhibit a
powerful smooth muscle relaxant and a calcium blocking
action. They are also good anaesthetic and anti-

20 inflammatory agents. As stated above, their stability at
.physiological pH is, however, the most interesting factor
when compared with similar flavone derivatives. The
stebility was studied at 37°C in gastric fluid simulated.
(U.S.P. XX, 1105, 1980) and in phosphate buffer (pH 7.4) by

25 sbeétrodensitometric detefmination'of 3-methylflavone—

(&

.
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©70 9 . 88 . 87 10
100 11 : 100 100 25 12
100- 13 | 100 | 100 FLAVOXATE

-séuhrboiymidliildﬁréduiﬂﬁmyffﬂdmwevamtukﬂ«ﬂ' A s N O

bbth'l.p and per os, follow ng the nethod described by C.-S. Wil
Ehompﬁxiebﬁisub§Hanceﬂaﬂu;enﬂﬂtnomethqﬂe3Hmethyiflavdﬁdﬂar#*J

TABLE I'l LD - = - nmMKg 50 Active conpound
-caquxylate hydrochloride (Flav@xa&e) was seleqtqu this

- being the best of the esters disclosed in our United

States Patent Specification No. 2,921,070.

The results aré reported in Teble I. In this Table, and

in subsequeht Tables, the numbers identifying'the active.

-'compounds are those'asSigned to the respective active

compounds in- the Examples which follow and which describe
their preparation. '
'mABtE“I

. Stability test, pH 7 4

" Active compoun& """"" l'hour" """"" 3'hours
1 100 100

2 ‘100 100

3 40 30

4 68 r 34

5 96 - 91

6 100 100

7 44 - 25

8 85 70

9 88 | 87

10 100 . 100
11 100 100
12 100 . 100

13 100 100

FLAVOXATE - 22 : 10



2 " . 0.16 0.69 10 3 (E;b
0.5 . 0.85 7 . _ 0.58 . . 3.10 8 i
- . 2.16 9 , - 0.19 1.08 10. .
X 157\ - 0.8515 11 0. 36 | |
0.77 12 : . 0.42 0.95 13

0.12 ' 0. 50 FLAVOXATE _ 0. 90 . 1.89 The

cal cium bl ocking activity was tested on gui nea pig 20 depolarlzed taeni a

col i~ according to the nethod descri bed?by Ferrari and

Carpepedo(Arch 1 nt. Pharnacodyn., 174, 223, 1968 The, guj nea taepj a colf
was al | owed t o TéeaBiDgy ©F rT-hPyrftﬁl'é eghaxs g% detramined | i nl'gig% g?ﬁé

hed th Ri n | ut d aft ds 25 f ith
e R nger | odmp -atqr%e ReF e T3 g the methea’ Gienthedi kY E05L
- PZLQrLQdaPﬁggqegﬁ PSSR s L 06, Y48, Pod P! THE eggaaesdof,ea%aa are

are reported in Table II

5 TABLE II
| | Lbso " mM/Kg
Active compound - i.p. ' . OS
1 0.56 1.86
2 - _o.16 0.69
10 3 - B .~ 0.5  0.85
7 - " 0.58 . 3.10
8 | = 2.16
g - | o 0.19 1.08
10 K - . 0.15 0.85
15 n - 7 0.36 0.77
12 . 0.42 0.95
13 0.12 0.50
FLAVOXATE . 0.90 - - 1.89

- The calcium blocking activity was tested on guinea pig
‘20

depolarized taenia coli, according to the method |
described by Ferrari and Cerpenedo(Arch.Int.Pharmacodyn.,
174, 223,1968) . The guinea pig taenia coli was allowed
to stablllze in Tyrode solutlon without Ca +. It was

25 then washed with K so4 Ringer solution and afterwards

perfused with KNO, - -



CaIC|un1bIock|ng act|V|ty Actlve conpound

24 2 L 16 3
1910 B 8.6 6 7.5 8
7.8 9 ' ' - 26 FLAVOXATE . ° - 25 15 The
anfispastic activity was eval uated fol|<8% ng the 20 MHgnus net hod

(Pfldgers Arch. Gen. Physiol., 102, 123, 1904). Two equal contractions were °

i nduced by BaCl2 at a concentration ranging between 1 and [err] M in

' ~guinea pig ileum mintained at £err] i n Ri nger solgglon nd aeraléﬁl t
Carbogen. 25 Rimgexs ugCumulativeGoneen trations zi et F9ART, °

[err] to the sane concentration. The inhibition of the cant r 0,
observed. The rE%%I?§9§Feb§Fbetn|ﬂpﬁ%ﬁﬁ% 9%/ presenrc éh &8l £5WE§St'

The dbtained results are reported in Table III.

TABLE I‘II
5 ' calcium blocking activity
.Active.ccmpound..ffﬂf?.fEDgé.bﬂM |
1 24
2 - 16
3 19
10 5 8.6
6 7.5
8 7.3
i . 26
FLAVOXATE Y25
15 . - - -
The antispastic activity was eﬁaluated following the
20 . Magnus method (Pflligers Arch.Gen.Physiol., 102, 123,
| 1904). Two'equal eontractione were induced.by BaCl2 at
a concentration ranging between 1 and 4 10 -4 M in guinea
’ pig ileum.maintained at 30°C in Ringer-solutlgn and
aerated with Carbogen. | _
25 ' The drug to test was administered and, a minpte'later,

BaClz'to the same concentration. The.inhibition of the
. contraction was observed. The results are given in

Table IV.

»



TABRE {'Vs Active. Conpound. . [err] 1 4 2 - (zég?
6.2 5 ° 3 ; 9.7 4 . i 6.7 5 ~
2.4 6,7 ~ o 3.4 8 2.710 9

4 12, .« 4.3 13 ' -9— 2.1 14 :

7.7 FLAVOXATE o 5.6 ‘15 The snbot h -nuscl e rel axant act|V|ty of

t he novel ‘flavone 20 ~ derivatives has been al so studi ed through the

spont.aneous nobility of guinea pig isolated_ureter. The test has been

execut ed according to the Trendel enbu®8BERLE¥d (Arch. Exp. Path: Pharmak., 81,

55, ﬂ@ﬁi?) ‘The ute s allowed to stabplize Tyrode solution with the
upper . part 8#g¥83@8ﬂ8°9ﬂ§elnner par#bBOnﬁﬁgied to a pressure

transducer The drugs to test were given in a cunulatlve may and the

spont aneous ci rcullar and: Iongltudlnal _ 4
2 6.2
5 3 9.7
4 6.7
5 2.4
6 3.4
2.7
- 10 4
12 | a:3
13 - 2.1
14 7.7
. FLAVOXATE 5.6
15

 The smooth muscle relaxant activity of the novel flavone
20 derivatives has been also studied through the spontaneous
mobility of guinea pig isolated ureter. The test has
been exeouted according to_the Trendelemburg method
(Arch.Exp.Path;Pharmak;,‘gl,_55, l9l7): ‘The ureter was '
allowed to Stabilize in~Tyrode solution with the upper |
25 | part'closedland the inner part connected to a pressure
| transducer. The drugs to.teSt_were given in a cumulative

u5y'and the spontaneous circular and longitudinal

e T

"~



D-* contractions of the ureter were neasured. The results obtained are®
ted‘in Table V. TABLE V Antispastic activity Isaolated ureter [err] S

ACtji~ve Conmpound = ~ ~ Gircular. Iongltudlnal contractions . ~
contractlons 1 : 8.5 - ~lo-: 6.9 5 . 12
2.8 6, - 5.3 : 2.5 8 5
2.5 10 . . déntractions of thQOureter were measuredg Th@heorEQuﬂng
Exanples illustrate the invention, EXAMPLE 1 To a mi xture consisting of

7.86 g of 3-(chhmined prerlisted - hmd%%hbﬁ V40 ml of anhydrous 15

di net hyl for mam de -and 10.5 g of anhydrous_pot assi um carbonate, 14.9 ¢ o{qs

3- et hyl - f | avone- 8- carboxyl i ¢ aci d chi®BEHeVwere added. The mixture

. heated at [err] for 8 hours under stirring then it was poured in-500 n1 of
icy water. The premneispistiduscevieg lBGlQEe&th&eeed(ED%B LAM2t hyl et her,

washed with watér and dried. The saol vent was evaporated of f~and the .

. conpound, as brown oil residue, was transforned into the corresponding -

hydrochl5r|deAéﬂ;véyCamﬁmmgdhydrogbncular ' longitudinal
. contractions . contractions

1 8.5 6.9

5 12 ,' 2.8

6 ' 5.3 . | '_. . 2¢5l

8 s o 2.5

10 12 20 o 9

The following'Exemples illustrate the invention.

ﬁXAMPLE 1
To a mixture consisting of 7.86 g of
3—(2—me£hy1piperidino)-propanol, 40 ml of anhydrous
15 dimethy;formamide and 10.5 g of anhydrous potassium'
carbonate, 14.9 g of 3~methy1-flavone—Svcarboxylic
acid chloride were added. The mixture was heated at
609C for 8 hours under stirring then it was poﬁred in
500 ml of icy water. The precipitate thus formed was
20 _exrracted with diethyl ether, washed-with water and
dried. The solvent was evaporated off and the compound,
as brown oil residue, was transformed into the
corresponding hydrochlorlde (1) by addlng hydrogen
chloride in isopropanol. The 3~(2-methylpiperidino)-
25 - =propyl 3émethyf1avone-8~carboxylate hydrochioride
melts at i85—187°c, o :




chl 8ride*in isopropanol. The. 3-(2-nethyl pi peridi no)- -propyl .
3- et hyf I'avene-8- car boxyl-ate hydrochl oride nelts at 185-[err]. - EXAMPLE 2.

To a stirred suspension consisting of 5.75 g of 3-

-hydr‘oxy N- et hyl pi peri dine and 10.4 g of anhydrous potassium car bonat e |n
50 M dinethyl formamde, 14.9 g 5 of 33t hyl fl avone- 8-carboxylic acid

chl oride were added. The nixture was stirred. at anbient tenperature for 20
hours, poured into |cy wat er and the precipitate thus formed was extracted
W|th et hyl acetat The extract was neutralized with water and
driads The 1 - was evaporated off and the residue was. di ssolved in

| sopr opanol ter- dded. Th
hydfocﬁl ori deéf(ol sn\'/\e/a‘ghe"l(}y%\nr?%%gxl ec{Hnn isq:tqf#eil daﬁ?éﬁg]qﬁ :ﬁg-:daf rgm .
I sopr opanol . ﬂqﬁ% t | R 15
I-ialrobol?yl ate- hygl rochl7ori dﬁ\é‘{ﬁ#ﬁ %{ Zigger I[ag?dr]l% rqla'hd(;)q‘fr ee base&f/\s/as

crystal I'i zed ARG INCarBorPld o 150 mIAElre thyf Gertdnirdend 14 08 W ecool ed
at 10-[err], an consisting of 12.8 g of 3-hydroxyqui nuclidine, 240 m of

~dimethyl - 20 JdPriaEdey BfTevéhe-Bicdib@yld e oYerididaera 3Q 40

.

*added. The mixture was stirred at ambient temperature for
20 hours, poured'intc,icy water and the precipitate thue
formed was extracted with ethyl acetate. The extract
was neutralized with water and dried. The
10 solvent was evaporated off and the residue was dissolved
.in isopropanol. After cooling, hydrogen chloride in
‘isopropanol was added. The hydrochloride (11) was washed
with diethyl etherx and_crystallized from:isopropanol;
The desired N—methy1—3—piperidy1 3-methylflavone-8-
15 -carboxylate hydrochioride>helts at 228—2299C. ?he-free
" base was crystallized from hexane, mp'99—93°d;
EXAMPLE 3
To a-stirred mixture,cooied at 10415°C,_and consieting'of
12.8.g'of 3-hydroxyquinuclidine, 240 ml of dimethyl-

20 fcrmamide and 20 g of triethylamine, were.added in 30-40
minutes 29.8 g of 3-methylf1avone-8-carboxylic'acid
‘chloride. The temperature ‘was allowed to_ reach 20-25 C,
the:ﬁadeEewas stuzrﬂ for 4 hours. and'ﬂuuxpourei:uﬂx>:ry'water.
The nnxnpﬁtatethus formed was separated, washed with water

25 and then extracted with ethyl acetate. Lhe extract was
washed with agueous sodium carbonate solution, then w1th

water and dried. The residue was chromatographed on a



‘mpytes 29.8 g of 3-nethyl flavone-8-carboxylic acid chloride. The . - &
tepperature was allowed to reach 20-25 C, the m xture.was stirred for 4

*“houfs and then poured into icy water. The precipitate thus forned was
separated, washed with water 25 and them extfracted with ethyl acetate.
The extract was washed w th aqueous, sodi um carbonate solution, then wth-
wat er and dried. The residie was chronmat ographed on a -12- silica gel
colum using ethyl acetate : nethanol (7:3 by volunme) and chloroform:
met hanol (87:13 by volune) as eluent. 11.25 g of the desired conpound, np
180-[err], g@reLYel neshumn h.?siﬂ%ee E destitansimdeshot mweb% i
correspondi ng hydrochl oride (13) by addi ng hydrogen chloride in et anol,Eﬁﬁ;
The 3-qui Nnugdlwid) Ed@tdlérEFORE- : -fe£REDOX Y| 8 A3 by reshims) das was
crystallied fromethanol, np 302-305 0C. EXAMPLE 4 10 To a solution of 4.6

g of cis-2-glymrtdi Nkl 35| @hek arivd desﬂ:ﬂé)dntoqbomm@ydnpubsaeh&bﬂ@, stirred
and mai ntained at 20-[err], 7.5 g of 3-methylflavone-8-carboxylic acid .
chl ori de wafereyRhkpined. a The | freefbase ivasit txanghermedt imkovkRer ef | uxed

for 18 hourgoridior@mhgthy @r88W1 6P ad 51808y 2h8aeng HP&regesuct thus
formed was filtered off’ =

chloride in ethanol. The 3§quinuclidyl 3-methylflavone-

~8-carboxy1ate_hydrochloride was crystallied from
ethanol, mp 302-305°C.

EXAMPLE 4
10 fo a solution of 4.6 g of'cis-2fpipefidino-cyclohexanol
“in 100 ml of anhydrous benzené, stirred and_ﬁaintained at
' 20-25°C, 7.5 g of 3-methylflavone-8-carboxylic acid
chloride were added over a period of 15 minutes. The
mixture was refluxed for 18 hours, then cooled to ambient
15 temperature. The product thus formed was filtered off,
washed with ethyl acetate, dried,.and crystallized
from ethanol. The'cié-2—piperidino-cyclohexyl 3-methyl-
flavone-B-carbokylate hydfochloride (8) melts aF 258-259°C.
The traﬁs'form'(14) was similarly obtained by starting
20 from trans-2-piperidino-cyclohexanol. its hydrochloride
melts at 222-225°C. Using 1,1-dimethyl-2-piperidino-
-ethanol instead bf cis-2-pipefidino;cyélohexanol, 1,1~
-dimethyi-z-piperidino-ethyl 3-methylflavone—s-éar§oxy1ate
wés'pteparé&.. Thé coméouhd was directed isblated as its

25 ﬁydrochlofide (5) of melting point 203-2019C.



‘ .
washed wth ethyl acetate, dried, and crystallized fromethanol. The }(%ﬁ&
cis-2- pi peridi no-cycl ohexyl 3- nethyl fl avone- 8- car boxyl ate hydrochl oride

(8) nelts dat 258-[err]. The trans form (14) was simlarly obtained by .
starping 20 from trarns- 2-pi peri di’no-cycl oh ﬁ nol Its hydrochl oride nelts
at 222-[err]. Using 1;1-dimethyl-2-piperidi _ et hanol instead of

ci-s- 2-pi peri di no- cyclohexanol 1, 1- -di net hyl - 2- plperldlno et hyl

3- nethylflavone 8- carboxylate was prepared. The conpound was directed

isolated as its 25p béogaﬂe £Re ﬂemaé@%w'@ép@éeé&”ht merééu

Fronljhls salt the ree ase was separated. 1t nelted at 103-[err]
Moreover, the f0||Q%ﬂﬂ§35£b5@chaVﬁoB§@Ge§Ieﬂﬁéeﬁolib&iﬂQGSalts have been
np. [err] (wi th deconposition) 5 ' hat e np. [err]
‘(W th deconposi ti oprepapaghat e np. [err] (with deconposition)
Mal eat e ' np. 144. Terr] p-Tol uene ul phonat e np.
149-[err] Using 1, Nidratehyl - 2- (2- met hyl pigpesi HVHC éWhhhodedﬁmposithsmbad
of ci s-2-piperidino-cycl ohexanol, 1, 1-dinethyl-

- 2- (2- met hy 5- pi per Builpbatet hyl 3- nethylflampneZQS Cc&wbb&yde@@mmegihbgn)
obtalned Thi s conpound, as

"~

Phosphate - mp. 175-176°C (with decomposition)
Maleate | mp. 144-148°C
| 'jE?Toluenesulphonate mp. 149-152%

Using 1,1-dimethyl-2- (2-methylpiperidino) -ethanol

10 insteed.oé cie—z—piperidioo—cyo1ohe#anol, 1,i-dimethy1-
| -2-(2—metﬁy1-piperidihof-ethyl 3—methyif1avone-8—
'-carboxylate {6) was obtained. This compound, as

'hydrochloride, melts at 194-195 c.

The free.beée was separated from this salt, and had a
15 melting point of 78-80°C. The following salts were

also prepared:

Hydrobromide . o m@. 209°%
Nitrate mp. 176°c (with decomposition)
Sulphate . Mp. 184-188°C o

20 Maleate mp. 147-149°C

BrToluenesuiphonate'h. mp. 15741599C'



ofide, nmelts at 194-195C. The free base was .separated from this* *

had a 15 . nmelting point of 78-80 C. The followng salts were
. A pared: Hydrobrom de - np. [err] Ni trate : '
m, [err] (with deconposition) Sul phate -1g4~ : np. 184 [err] 20
Mal €at e np. 147-[err] p-Tol uenesul phonate ) np.
157-[err] " EXAMPLE 5 5. A m-xture conprising 8.9 g of troplne

hydrochl ori de and 22.5 g of 3-nmethylflavone-8-carboxylic acid chloride was
heated for 4 hours at 170-[err] under a nitrogen atnosphere. Wen the :
reaction was over, a further 7.5 g of the flavone derivative were addedxgad
the m xture was 10 . heated again for 11 hours at the sane tenperature
After cooling, the product was powdered, suspended in water and stirred for
6 hours. The whole was filtered off and dilute sodium hydroxi de sol ution
was. added .to the solution. The precipitate was centrifuged, washed with-15
wat er and . dri.ed. The desired conmpound, tropyl 3-nethyl-

f!avone-8~carb0§%%§é§%§:$s treated with hydrogen chloride in ethanol'to

give the corres drochl oride (12),
' 5 - A mixture comprising 8.9 g of tropine hydrochlorlde and

22.5 g of 3—methy1f1avone-8—carboxylic acid chloride
was heated for 4 hours at 170-175°C under a.nit;ogen
atmosphere. When the reaction was over, a further 7.5 g
of the flavone_de:i?ative Qére_added and the mixture was
1-10 . heated again for 11 hours at ‘the same témperature. After
cooling, the product was powdered, suspended in water
and stirred for 6 hours. The whole was filtered off and
dilute sodium hydrdxide'solﬁtion was added to the
solution. The pfeéipitate was centrifugéd; washed with
15 water and dried; The desired compound; tropyl 3-methy1-
| flavone;s—carboxylaﬁe, was treated'witﬁ hydrogen chloride
in ethanol to give the corresponding hydrochloride (12),
melting point 276;-278°C_3... |

S
20 21.3 g of 3—me£hy1flavone-8-carboxylic acid chloride were
slowly added,iovér a periéd.of 4 hours at 20°C, to a
B . stirred solution of 5;55 g.6f.2,3—epoxy—1-propanol and
8.34 g of triethylamine in 165 ml of anhyéréus benzene.
The mixtﬁre.was alloﬁed to stand at 20-25°c for 20 hours,
25  and then 60 ml of water were addeé. The whole was stirred

for 15 minutes and the layers were separated. The organic



melging point 276-[err]. EXAMPLE 6 20 21.3 g. of : c
3-net hyl f| avone: 8- carboxylic acid chloride were slowy added, over a perio 2?6.
of thours-at [err], to a stirred solution of 5.55 g of : . N
2, 3zepoxy-|-propanol and 8.34 g of triethyldamne in 165 -m of anhydrous
berizene. The mixture was allowed to stand at 20-[err] for 20 hours, 25

-and then 60 mM of water were added. The whole was stirred for 15 m nutes
and the | ayers were separated. The organic -15- tayer was washed and
dried, the sol veliayexs wasapashedd apdf dadedl3the godvedt3wesoryppoppked

3-net hyl fl avone-8- -carboxylate, mp. 103-105 C, was obtained. A mxture

co fs#ng 16. 8 ®IF ande 18.95c SofpRodyePoxypropyl 3-methylflavone-8-

-met hyl Tl avone- 8- car boxyl.ate, 100 nl_ _of _acgtonitrile .5 m of piperidine
and 7 m of triefﬁﬁé%ﬂ%&%ﬂﬁ&y Wb&be&ogflgggélfUPsl?bﬁégP§§'The sol vent was
evaporated off and the brown, oily-residue was washed twice with 75 m of
benzene. The 2-hydroxy- 3-pi peridi no-propyl 3-nethyl- 10

hyar oohl or Fde (71 PR TS e 160G %) 52 i RrpReToRRL e

5 -methylflavone-s-carboxylate, 100 ml of acetonitrile, 5.5

ﬁl of piperidine and 7 ml of triethylamine was heated at
60°C for 12 hours.. The solvent ﬁas evapoféted ?ff and
the brown, oily residue.wés washed twice with 75 ml of
_benzene. The 2—hydrox§-3—piperidino-propyl 3-methyl-
1'10 : flavone;SJcarboxylaté'tﬁus férmed was converted into the
'_correspénding hydrbchlbride (7) in tﬁe usual manner.

Mp 187-189°c.

 EXAMPLE 7
Following the procedure deséribed in Exaﬁple 2, the
15 lfollowing esters of 3-methy1flavone—8-cafboxy1ic acid
were prepared from apéropriate starting materials:
(2) l—methy1-34piperidino-propyl; separated as its
hydrochloride hemihydrate, mp 161-168°C;
.- (A0) l-methyl-4-piperidyl, melting.at 103-105°c;
20 (3) l-ﬁethyl-Z-éiperidino-ethy1, separated as its
hydrochléride hydrate; mp 218-220°¢c;
(4) 1-phenyl-2-piperidino-ethyl (hydrochloride) of
melting point 219-221°C; and
(9) 2-piperidinomethyl cyclohexyl, as hydrochloride,
25  mp 236-237%. |



\owi ng the procedure described in Exanple 2, the 15 follow ng estdrs
; met'hyl f1 avone- 8- car boxylic acid were prepared fromappropriate
Stapting materials: (2) 1-nethyl-3-piperidino-propyl, separated as its ™

~ydr ochl ori de henihydrate, np 161-168 (égér%;?ELDXL———Q—QQLJdyl mel ting
att 103-105¢;, 20 (3) 1-nethyl-2-piperi Separated as its '
hydrochlorrde hydrate, np 218-220C, (4) 1- ph et hyl
(hydrochl ori de) of nmelting point 219- [err] ﬁ"mm muml nonet hyl
cycl ohexyl, %gggghlorlde 25 : -*err - F6- *CLAI VE: 1

- 3- nethylflavone- rboxylic acid ester havrng t he general fornula I

10 wher ei n ereprﬁsQQH%6H}ﬂ%f§¥$ﬁ@¥m¥ﬁif9¥£¥3iéoﬁfidoéstQH'B@Uﬂd&’

group or a group of the general formula In which-nis

1, R represent stRehgenegan Fs¥hu®d al kyl. group havrng from1l to 4
carbonatons or a

5
(1)
10 wherein Z'iepreSenﬁs an N-méthylpiperidyl, tropyl or.
quiﬁuclidyl grdup or a"group of the general formula II

R m o _ :
(l: | |
[ (CHy) N HIT)

. R R .

15 | Ry

in which n is 0 or 1, R represents a hydrogen atom,
an alkyl group having from 1 to 4 carbon’ratoms or a

phenyl group, R1 represents a hydrogen atom or an alkyl

group having from 1 to 4 carbon atoms, R, represents a

2

20 hydrogen atom or a hydroxy group, or R, Ry and R,
together withlthe carbon atoms te_which they are
fattached fepresent a cycloaikyl ring having from 4 to
6 carbon atoms,'ana R3 represents a hydrogen atom or
an 2ikyvl group having from 1 to 4 carbon atoms, with

the proviso that R, Ry, R, and Ry do not all-

simultaneously represent hydrogen



phenygl . group, [err] represents a hydrogen atomor an al kyl group having .
froml to 4 carbon atons, [err] represents a 20 drogen atomor a '
hydroxy group, or R, [err] and [err] together mr‘\\?%e\EETb0ﬁ~aLQﬂ§ to h
~whi of they are attached represent a ‘cycl oal kyl r om4 to 6

"~ carben atons, and [err] represents a hyd-r]og-en at WHH{M oup havi ng
from1lto 4 carbon atons, .With the proviso that R [%err] a ] do not
al | simultaneously represent hydr ogen -17- atons; or a pharnaceutically

acceptabl e salt of such an ester 2- Met h eri dj po) - pr opyl
3- nethyfflavoneagoméarﬁ6x9IBF%rm3¢e“ti§al£Yhﬁﬁ§?%§$ ge tgrdyl

3- heihylflavone 8- carboxylate 4, 3- Qui nucl i dyl

3- et hyl f | avone-®t %Bx??a?étes- .ci s-2-Pi peri di no-cycl ohexyl

3-nethy|f|avone-§ gx% B - trans- 2- Pi peri di no- cycl ohexyl
3-met hyl fl avone- —(2=-fgt 8}?P§ﬁglaﬂn°)1PHQEI¥m§TW¢tQ¥bfbeYPEPné et hyl
3-nethy|f|avone- lﬁécarf ? | ate. 8.
1, 1- D et hyl - % %erldlno) ethyI 3-
' 5 3. N- Methyl 3-piperidyl 3—methy1flavone 8- carboxylate.
2. 3-Quinuclidyl 3;methy1f]avdne-a-carboxylate.
5. cis-2-Piperidino-cyclohexyl 3-methylflavone-8-

—carboxylate. _
6. trans-Z—Piperﬁdino-cyclohexyll3—methy1f1avone-8—

10 ; ~-carboxylate. ' . |
7. 1,1-Dimethyl-2-piperidino-ethyl 3-methylflavone-
-—8-carbo£y1ate.

8. 1,1-Dimethyl-2-(2-methylpiperidino)-ethyl 3-
-methylflavone-8-carboxylate. .

' 15 9; . Tropyl Bfmethylfleyone-e-carboiy]éte.
10. 2-Hydroxy-3-piperidinopropyl 3-methylflavone-8-
-carboxylate. ' !
11, 1*Methyl-B—piperidinb;propyl 3-methylflavone-§-
—-carboxylate. | -

20 12. %—Methy1-4-piperidy1 3—methy]flavonees—carboxylate-
13. 1-Methyl-2-piperidino- ethyl 3-methvlflavone-8-
—carboxvlate. |
14. 1-Phenyl- 2—p1perldlno—ethy1 3—mathy1flavone 8-
—carboxylate.

25 15. 2-Piperidinomethyl-cyclehexyl 3-methyiflevone—8—

~carboxylate.



ayone-8¥carboxylate. 15 9. Tropyl - » e @

avone- 8- car boxyl at e. - 2- FNdroxy 3“ﬁfﬁe++fH+Kﬁ#4¥H4———

J

1

fl avone- 8- -carboxylate 11 _ thhyl ro
I'fl avone- 6- -carboxylate. 20 12, - I\/e“m“j .Ial ”ﬁ
fl avone- 8- car boxyl ate- 13. 1- Meghyl -

f

| avone- 8- -carboxylate. 14. 1- Phenyl 2- plperldlno ethyl
fl avone- 8- -carboxylate. 25 15. 2-Pi peri di nonet hyl - cyclohexyl
hyl f| avone- 8- -carboxyl ate. . -18- 16. A process for the preparatlon
f a conpound acddrdi iy pxoeceasnf ¢r the prepes?tiompafsiangampmendi ng a
3-met hyl fl avone- 8- carboxylic acid halide having the general fornula |14+75"
[ERR] wherein X ragnassEing tohalagenlat SBRWPEIPCES Sa RGP iF iquhfonderaing

general formula ZOH-wherein Z is as
- a 3-methylflavone-8-carboxylic ac1d halide hav;ng the

general"’ formula III

_(III)

CO-x

wherein X represents a halogen atom with an amino-
alcohol of the general formula ZOB wherein Z is as

defined in claim 1.

17. A process according to claim 16 in which X

15 . represents a chlorine atom.

- 18. A process according to claim 16 or claim 17
carried out by heating the aminoalcohol with an excess
of the flavone derivative at from 140°C to 200°C in

'the absence of a solvent.

20 19. & process according to claim 16 or claim 17
carried ouvt by reacting the aminoalcohol with an
eguimolar amount of the flavone derivative in the

presence of a solvent at a temperature of from 0°C to



)
def i*ne@d kn-clai.m 1. 17. A process according to claim16 in which X 15 'giggi
represents a chlorine atom 18. A process according tg claim16 or claim1l

carréed out by heating the am noalcohol wth an_eggess_oL_Lhe—++avone -
derivative at from[err] to [err] in the absence of a solvenflu 1@“ . A
t he

process according to claim116 or claim 17 carrl_edumm““
am noal cohol with an eauinol ar anount of the flav t he
-presence of a solvent at a tenperature of ¥$0n1[err] o] - 19 - the

reflux tenperature of the solvent. 2Q A process according to claim19 _
carried out in the presence of an acid- binding agent. 21. A process for the

preparation of a cerpowedIRGLCQ, cl ai t he. process bei ng
substantially as descri bed hergm#g}%¢$ref e ?Qﬂ%ﬁ@tof Examples 1 to 5

or 7. 22. A process for the preparatioon of a 3-nethyl- flavone-8- carboxyllc
.aCI d having the gezm,reg ljﬁd@g@ dc&ﬁing to claim 19 carried out

in the presence of an ac;dsblndlng agent.

21. A process'for the prepafation of a compound
according to claim 1,_the process being substantialiy
as described herein with referehce to any of Examﬁles-‘

l to5 o0or 7.

22. A process for the preparation of a 3—methy1—l

flavone-S—qarboxylic acid having the general formula I

(1’ -

cooz

10 wherein 2 Tepresents a group of the-general formula 11

(13)




] 10 wherein Z represents a group of the general forrmula II R L i
- 20 - wherein nis 1, R and R both represent hydrogen atons,

epresents a hydroxy group and [err] represents-a—hydrogen atomor an-
al kyl"-group having from1 to 4 carbon at'ons, the eroc nprising

reacting a 5 conpound of the general forn'mmw ein R is as .
defined in claiml with 2, 3- epoxyprapyH 3 8- car-boxyl ate in
_the presence of an organic base. 23. A procéss® accordjng to claim?22 in
which the 10 organic base is triethylamne. 24. A process according to
claim23 carried out in a'solvent at from[ERR] to [ERR] using equi nol af
proportions ofhersin Imvighd aritl g1idhd datd kepressntehydhgen process for

the preparation of a 3-nethyl-.
atoms, R; represents a hydroxy group and Rg represents

a hydrogen atom or an alkyl group having from 1 to
-4 carbon atoms, the process cOmprising reactihg a

5 compound of the general formula IV

(1v)

wherein R3 is as defined in cleim 1 with 2, 3-epoxypropyl
'3-methylflavone-—8—carboxylate in the presence of
an organic base. ' °
23. A process according to claim 22 in which the
10 organic base is triethylamine,
24. A process according to olaim 23 carried out in
a solvent at from 20°C to 80°C using equimolar
proportions of the flavone and piperidine derivatives.

25. A process for the preparation of a 3-methyl-



- 217-*Tlavone- 8- carboxylic acid having the general fornula | as defined
cl ai.h 22, the process being substanti alTy as describet—herein with

rePereﬁEe te Exanple 6. 5 . 26. A phar ftion conprising a .
3-met hyl f1 avone- 8- car boxylic acid esterﬂlm ﬂm ”ﬂﬂm mlor a _
pharnfeceutically acceptable salt of such+arnc xture with a :

phar maceutically acceptable diluent or carrier.
- 21 -

flavone-8-carboxylic acid_having the general
formnla I as defined in claim 22, the process
being'substantiaily as described'herein with

-referencé to Example 6.

5 26. A pharmaceutical compositioﬁ éomprising a
3-methylflavoneés-carboxylic acid ester accor&ing
to claim 1 6r a pharmaceutically acceptable
salt of -such.an ester in admixturé with a-

pharmaceutidally acceptable diluent or carrier.




