-1-~FURO (3, 4-C) -PYRI DI NE DERI VATI VES The invention relates to’ ,

furd-(3,4-c)-pyridine 5 derivatives, to processes for their t

preparation and to therapeutical conpgsitions containing, t he@-ﬁﬁfé.’; ”6 .

i nVgnti on provides 1,3-dihydro-6-met hyl™-7- hydroxy- furo- (3, 4-cJ “dy¥ Yithe .

derivatives of the general fornmula I 10 y . . [err] HO -

A N H3C wherein A represents a group of the fornula [err] 15 bei ng an £

i nteger ofpfgeuyd, hocp-poRIpIREMDERENAGTBfEdIEt erocyclic group, and R '

represent s g nydarogen, chiortme or fruorfne atom a trifluoromethyl group;

an al kyl group having from1l to 5 carbon atons, an al koxy group having from

1 to 5 carbon atons, a thioal kyl group having 20 from1l to 5 carbon

atons, a di al kyhaninoahkasy gedapeisn vthifrd-hes pd-ky) -gypu@sneach have from

1 to 5 carbon atons and the al koxy group has from1l to 5 carbon atons or a

N—ﬁ@rolichdqiiaakbx;sgrubppkncwhseh tioer alHenixy mprepkoraBvsofirandltbo 5 carbon

atons. 25 . r.di i tion are of interest

for theirE?ﬁﬁ%%%gpﬁggﬁngggggﬁfeg%%ﬁiﬁﬁﬁéﬁ%@ggél ‘%Hfields of diuresis and

of the | oweri fe : RLESS or-li 1 f 0B_ Qvi des
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a therapeutical conposition g ‘a ther 0 tive
amount of gueeEPYYAdc-RCERrdigffet @l dtIVRIY IOF the general formula I

10

wherein A represents a group of the formula -(CHZ)n-, n

15 being an integer of from 1 to 5, or a homocyélic or
heterocyclic group, and R represents a hydrogen, chlorine
or fluorine atom, a trifluoromethyl group; an alkyl
group~having ffom 1 to 5 carbon. atoms, an alkoxy group
having from 1 to S carbon atoms, a thioalkyl group having

20 from 1 to 5 carbon atoms, a dialkylaminoalkoxy..group in

which‘the alkyl groups each have from 1 to 5 carbon atoms

and the alkoxy group has from 1 to 5 carbon atoms or a

N-pyrolidinyl-alkoxy group in which the alkoxy group has

from 1 to 5 carbon atoms.

25 The compounds according to the invention are of
interest for their ﬁherapeutiéal activity, principally in
the fields of diuresis and of the lowering of blood
pressure. Accordingly'the'invention also provides a

therapeutical composition comprising a therapeutically

30 effective amount of a compound according to the invention

with a therapeutically accepfable diluent or carrier.



w th a t-herapeut’ically acceptable diluent or carrier. -/ -2- The

I nventign further provides a process for the preparation of

1, 3- d?hydr.o- 6- net hyl - 7- hydroxy-furo- -(3-42c)-pyridine derivatives of th
general formuba I, 4.the process conprising refluxing a ,
3-0-isopropy|idene- 5 -pyridoxal wth a conmpound of the general fornula
X-A R, wherein A and R have the neanings ascribed to them above and X
représents a bronine or iodine atom in the presence of nagnesiumin

di ethyl ether, and acidifying the resultant correspondi ng secondary 10

alconol  err]. 3-o0-1 sopugy iRt dioutgs g%%aéyt;g%rwéggo_ﬁhgetheto

break the |sopropyI|dene rtng pronote a 3 I sat |
process is eXG”D"b&%%é@hﬂﬂBhfdﬁ|l‘B“dEhy&fﬁ“%4ﬁE£ &&B- EiBo-
CHHC N [err] The s artlng a ,

3-0- |50pr0py|idene=ﬂﬁﬂ@ﬁQﬁ¢pYﬁ%ﬁine derivatives of the general formula I,
. the process comptisiﬁg refluxing a4,_3—0-isopropy1idene—

5  -pyridoxal with a compound of the general fofmula X-A-R,
whereiﬁ A and R have the meanings aecribed to them
above and X represents a bromine or_iodine_atom, in
the presence of magnesium in diethyl ether, and
acidifying the resultant _ correspondlng secondery

.10 eleohol- a4, 3 o—1sopropylldene-a—hydroxy—s -substituted-
pyridoxine to break the isopropylidene rlng and promote

a 3,4 cyclisation. The process is exemplified by the

folllowing reaction sequence:

OH

CH —aA — R
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ned by oxi dation, using nmanganese di.oxi de, of a4,

dinBritish 5 Patent Specification No 1 286 161. The

n is illustrated by the follow ng Exanples:’ Exanple 1
dro-3, 6-dinethyl -7-hydroxy-furo-/ 3,4-c 7-pyridine 10

itre réactor having stirring, warm ng and cool i ng neans, and

| y having been flushed with nitrogen, were placed 9.7 g (0.4 nol
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d diethyl et . dslomy i t he 15 ., tor, stirri
sty BherBAeiliy Fon Froti it S ot ie- 87 r i arkC T hen coo
B’ 0,3 4..3-0-iS0 | L d - id I

be ﬁ:%é&%a% 5 plfdds i 5, G105 SR RheRy AEBREARY. SN
o el f ré{fp%%%—f?d%??%%%ne 1 LE0Per ghuLenand then the

et her ‘was evap

i sopropyl i dene-pyri doxine itself obtained from pyridoxine by the nethod
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ng
ed

ced pressure. fter cooling,

1ee RA 841l dd e 10 EH&(Héﬁﬁgdnéggth%Q@W§ﬁeBrge§gﬁ stirring, 125

N hydrochl oric aci'd. Stirring was mal ntaine

anhydr ous 4 _
The invention . is illustrated by the following

Examples:
Examgle 1
1,3—dihydro-3, 6—dimethy1—7—hydr0xy—fufo-[-3,4-é /-pyridine

In a 3 litre reactor having stirring, wafming
and cooling méans,'and previously having been flushed
with nitrogen, were placed 9.7 g (0.4 mol) of magnesium.
56.8 g (0.4 mol) of methyl iodide dissolved in 600 ml of
distilléd“diéthyl ether was poured élowly'into the
reactor, stirring continuously; : The'mixfure was refluxed
for 2 to 3 hours and then céoled to 10—1s°q{ 62.1 g
(0.3 mol) of a4, 3-O-isopropylidene«pyridoqu dissolved
in .600 ml of distilled diethyl-ether were slowly added.
The mixture was stirred for 12 hours at room
temperature and then the diethyl ether was evaporated off
under reduced pressure., = After cooling, there were
added 1 litre of chloroform and, dropwise, under stirring,.

125 ml of 2N hydrochloric acid. Stirring was maintained

for 2 hours and the liquid was then decanted off., The

- precipitate was washed with water, dried on ' anhydrous

or 2 hours and the
sircantieshfdn NdeL 2586 DEECi pi tate was washed with water,

T e e oo o aie®




sodiun1su|phaté; redi ssol ved in dLisopropyI ether, recrystallized, mashégig;//
and driged. The conpound thus obtained was then treated (second step) w

500 ™ of concentrated hydrochloric 5 = 4atid at roomteperature, under
stirring, for, 12 hours. The precipitate obtained was treated twice with

et hanol and recrystallized from acet one. Yield: 46.6 g (779 of a beige
product nelting at 167 C (Tottoli), .el enental analysis of which showed
godd” correspondence 10 - with the fornula [err]. The conpound had good
solubility in water at room.tenperature. Exanple 2 . .
1, 3-di hydro- 3- et hyl - 6- net hyl - 7- hydr oxy-furo-/ 3,4-c7-pyridine This conmpound
was obtai ned by theodmbhoshlShate , desedibedl ved Bkandl sdpropylr epheei,ng t he
met hyl iodide by ethyl iodide (62.4 g, 0.4 nol). . Yield 46 g (71% of a
white product nel trexcrydstdVPifedJotvashed ahémdnied.anal ysis of which
showed good correspondence with the forrmula [err] HCL. . The conpound had
very good 20 . sol ubi|Thy compaued bbhusoohtabtngdreesr EheExsrphees 1

, 3-di hydr o- 3- propyl - 6- met hyl - 7- hydr oxy-furo/ 3 , 4-c/-pyridine This conpound
was obtai ned by thétsecemddsterkrivithi pOExBhpPE FonpaRtraprdchigrorslraisy|
i odi-de by propyl bromde (49.2 g, 0.4 nol). . ,YLeId:-55,8-% gB&@@ of a 25
bei ge produt nelt?%ﬂdaﬁﬁiBQOQ:g?%??%FPf?'eP%ﬁ%ﬁtﬁFlrrlng" or 12" hours.

The precipitate obtained was treated twice with ethanol
and recrystallized from acetone.  Yield: 46.6 g (77%)
of a beige product melting at 167°C (Tottoli),

elemental analysis of which showed good correspondence

10  with £he fofmula CnglNoé,HCl. ' Thé ¢ompound‘had good

solubility in water at room'témperature. 

Examplé'z

1, 3-dihydro-3~ethyl-6-methyl=7-hydroxy-furo-/"3,4-c/-pyridine
Thié compound was obﬁained by the méfhb&.'.'
15 = described in Example 1, but feplacing'thé methyihibdidetby
ethyl iodide (62.4 g, 0.4 mol). Yield 46 g (71%) of a -
white product melting at 172% (Tottoli) , eiementa;

analyéis of which showed good correspondence with the

formula ClOHl3N02,H?1.' The compound had very good
20 solubility in water at room temperature.
Example 3 o .

1,34dihYdro—3-propzl—6-methy1—7-hydroxy-furo-[§,4—c7—pyridine
This compound was obtained by the method described

in_Exampie 1, but replacing the methyl iodide by propyl
bromide (49.2 g, 0.4 mol).  Yield: 55.8 g (81%) of a

25 beige product melting at 160°C (Tottoli), elemental



7 N

_l\ nal ysis of which showed good correspondence with the f or mul a [err] HCO .
T

he conpound had noderate solubility in water at roomtenperature. BExdangple
4 1, 3-di hydr o- 3- phenyl - 6- net hyl= ¥-hydroxy-furo-/3, 4-c7-pyridine This x
conpound was obtained by:the nethod described in Exanple 1, from7.9 g.
(0.325 nmol) of magnesium 51 g (0.325 nol) of phenyl brom de and 51.8.g
- (0.25 nmol) 4 of [err]3-0-isopropylidene-pyri-doxal. ~Yield:. 46.1 g§¢ﬁ
- (70% of a white powder nelting at 205-209 C (Tottoli), el enent al anal ysi's
of whi ch showed good correspondence. * wth the fornula [err] HCL. The

conpound_hagd good sol uhi li | ter -at_room t epgper at ur e, Exanple 5 15
1, 3- dlhyaPﬁggg L%Pﬁ%héﬁy? c?”?ﬁ%ﬁ?&€g?ﬁ?oW1th -c 7-pyridine
Thi s co ound.wa ta the nmet hod describ el from6.3 g
(0.26 no ? 8Plﬁa§a&g g (0. ZéHH%ISoTﬁoﬁpgdbﬁaoﬂﬂaggﬁtﬁron1de and
41.4 g ( I, 0 | dene- pyri doxal . Yi el d:
50.1 g (gﬁigbgﬁlkah%tgaéfﬁif%.|%%ﬂ§ﬁn et ??rng at 219-228 C (Tottoli),
el ement a ﬁxgﬂﬁhésks of whi ch showed good correspondence mnth the fornula

- [err] HCI——=ffre—conpound Was i nsol uble in water.

5 1,3~ dlhydro-3—phegyl—6-methyl-7-hydroxy—furo—[ 3, 4-c/—pyr1d1ne

This compound was obtained by: the method described S

in Examble 1, from 7.9 g (0.325 mol) of'magnesium,
.SI g (0.325 mol) of phenyl bromide.and SL.B g~(0.25 mol)
_of-a4, 3-0-isopropylidene-pyridoxal. 'Yield: 46.1 q
10 (70%) of a white powder melting at 205-209°C  (Tottoli),
elemental analysis of which Showed good oorrespondence
with the formula C14H13N02,HC1 - The compound had good -

.'solublllty 1n water at room temperature.

—'Example 5

15 . 'l,3-dihydro-3~p-ohlorophenyl-G—methyl-7;hydroxy—furo-
-/ 3,4-c /-oyridine |

?his compound was obtained by the method described
ih Example 1, from 6.3 g (0.26 mol) of magnesium, 49.8 g
(0.26 mol) of Brcnlorophenyl.bromide and 41.4 g (0.20 mol)
20 of a4, 3—0hisopropylidene—pyridoxal.- Yield: S0.1 g
(84%) of a wﬁite crystalline product melting at 219-228%
(Tottoli), elemental analysis of which showed good

correspondence with the formula C14H12C1N02,HC1. The

compound was insoluble in water.
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-6 - Exanple 6 1,3-dihydro-3-p-trif|uoronethylphenyl-6-nethy|-7-hydroxy-é2;;:>/
-furo-/4 3,4-c /-pyridine This compound was_obtai ned by the nethod descri
5, ® in Exanple 1, but replacing the ﬁE@h?I i odi de by

p- trlfluoronethylphenyl bromide (90 g, 0.4 nol). Yield: 76.6 g (77% of a

"white crystalline product nmelting at 220-[err](Tottoli), elemental
anaIyS|s of which showed good correspondence with the fornula 10

[ ery] HC1. The conpound was insoluble in water at room tenperature.
Exanpl e 7 1, 3-di hydro-3-mtrifluoronethyl phenyl - 6- met hyl - 7- hydr oxy- -furo-/

3, 4-c 7-pyridin ie 6 ,- This conmpound was prepared by the nethod
described in Exa m mtrifluoronet hyl' phenyl” brom de. Yleld. 73.6 ¢
(749% of a white Qf)?uéﬁﬂ%dﬁbiﬁégigilfﬁﬂ@%&&@gh%i$ggﬁ¥ggg ﬁééﬁg&thh%Erogz—
The conpound was
1, 3-di hydro- 3- p«-rmiﬂpxgp@e@yé To_%%(ﬁhyﬁeY hydr oxy-furo- -/
3, 4-c/-pyridine TATS conpound wa by the nethod described in
Exanpl e 1, but replaci ngrite d¢eigyind aghsleobyained by the method described
5 in Example 1, bﬁt :eplacing the methyl iodide by
B—trifluoromethylphenyl_bromide (90 g, 0.4 mol).
Yield: 76.6 g (77%) of a white crystalline product
melting at 220~-223°C (Tottoli), elemental analysis of
which' showed good correspondence with the formula
10 C15H12F3N02,HC1- . The compound was insoluble in
watér'at.room temperature.

Examgle 7
1,3~ dlhydro-3—mrtrlfluoromethylphenyl-6-methyl -7- hydroxy-

_—furo-[ 3,4-c 74pYr1d1ne

15 This compound was prepared by the method described
.in Example 6, from m—tr;fluo:pmethylphenyl bromide.
Yield: 73.6 g (74%)_of a wh%te c;ystal;ine product
melting at 206-207°C (Tottoli). The compound was
insoluble in water at rooﬁ temperature.
20 Example -8
| l,3-dihydro—B-p-methOXypheny1-6—methyl—7—hydroxy—furo;

" -/73,4-c 7-pyridine

This compound was obtained by the method described
in Example 1, but replacing the methyl iodide by

25 p-methoxyphenyl bromide (74.8 g, 0.4 mol). Yield: 59 g (67%)



5)\. p-nethoxyphényl bromde (74.8 g, 0.4 nol.). Yield: 59 g (67% ., of

2

4 ite orystalline product nelt*ng at 215 C with deconposition, elenenta

apdl ysis of which showed good correspondence with the fornula [err]HCL. e
.-The :conmpound was i-nsoluble in water at roomtenperature. 5 - Exanple 9

" 1, 3-di hydr.o- 3- p- t hi onet hyl phenyl - 6- net hyl - 7- hydr oxy-furo- -/ 3,4-c
7-pyridine This conpound was obtained by the nethod described i'n Exanple 1y

but. replacing the nethyl iodide by 10 p-t hi onet hyl phenyl bromi de (81. 8=
g, 0.4 ml). =~ Yield: 585 g (63% of a pink product nelting at

210- [ er r i h %ﬁ@@%é%lﬁ&@fﬁ@dc@ﬂﬁéi@iﬁ qP4t1hy SRcspepRd. good
correspondence with thé fornula [err] conpoun was insoluble in

wat er at de@emgodRaicH Ureﬂexﬂé_htal ﬁ@?&.@s l&flwﬁiéhhyﬂéa d- good
( p- di net hy- Ianlnoethoxy)phenyl 6- met hyl - -7-hydroxy-fur0?/ goo c /-pyridine

Thi s conpoune spamddiicd Reick ytHd efdiinkgl %if%{_;?zg@g,ﬁcllixarrp{rgel from 5. 05

g (0.208 nol) of magnesium 20 50. 75 ~208°nol ) of
p- di met hybapoumet heasgphiersdluble cim deatsawl 86 godRl. t&dpaphiruet.a |
3-0-isopropylidene- -pyridoxal. Yield: 36.1 g (66% of a belge powder

nsltlng xanpdel® C (Tottoli), elenental anal ysi s :of
1,3~ dlhydro-3-p—thlomethylphenyl—6—methyl-7-hydroxy—furo-

=/ 3,4~-c /—pyrldlne'

This compound was obtained by the method descrlbed
in Example 1, but- replaCLng the methyl iodide by
10  p~thiomethylphenyl bromide (81.2 g, 0.4 mol). Yield:-
58.5 g (63%) of a pink product melting at.210-2200C with
decomposition, elemenﬁel enalysis oflwhich'shoﬁed good
. cofrespondence with the-formula clSHlSNOZ (HCL. 'The'
compound was insoluble in water at room temperature.

15 .- Example 10

©1,3- dlhydro-3-(p—dlmethylamlnoethoxy)phenyl—G—methyl-

—7-hydroxy-furo-[ 3 4-c_/-pyridine

This compound was obtained by the method described
" in Example 1, from 5.05 g (0.208 mol) of magnesium,
20 50.75 g (0.208 mol) of‘E}dimethylaminoethoxyphenyl .
bromide and 36 g (0.174 mol) of a4, 3—0—isoprop§lidene- | . ‘
-pyridoxal. ‘vield: 36.1 g (66%) of a beige powder
melting at 178-185%% (Tottoli) , elemental analysis of
which showed good correspondence with the

25 formula C18H22N203. Tpe compound was.insdluble



whi.ch shomed good correspondence with the 25 . formula C H NO <2;%ED
o .

The conpound was insoluble 18 22 2 3 - I n water at roomtenperatur
Exan® e 11 1, 3-di hydro-3-(p-diethyl am no- e?hoxy)phenyl 6- met hyl -
<7-hydroxy-furo-/ 3,4-c [-pyridine 5 Thi s conmpound was obt ai ned

by the nethod described in Exanple 1, from9.7 g (0.4 nol) of magnesium
108.8 g (0.4 nol) of p- dlethylan1noethoxyphenyl brom de and 62.1 g (0.3
nnP?’of,[err] 3-0-isopropylidene-pyridoxal. Yield: 75 g (73% of a white
crystalline product nelting 10 at 179-180 C (Tottoli), elenmental

anal ysis of which shoypedagogQd egbhesappdencqryith the formula C20H26N203.
The conpound was insoluble in water at roomtenperature. Exanple 12

1, 3-di hydro- 3-(p- pgkggglglnylethoxy) phenyl - 6- net hy- 7- 15
- hydroxy-furo-/ 3,7~ -pyridine This conpound -was obtained by the method
descri bed in Exanplg3idihy8pb93+ (g-8Qedhpbbmiab- engbey)phenyaasgne&wml)
of p-pyrrolidinyl ethoxy phenyl bromde and 62.1 g (0.3 nol) of a 4,
3-0-i sopropyl i dene=pynydoxay-£fiaBo-/" 3Ydekd/-p8radired) of a bei ge powder
melting at 215 C (Kofler), elenmental analysis of which showed good

5 This compound was obtained by the method described

in Example 1, from 9.7 g (0.4 mol) of magne51um, 108.8 g
(0.4 mol) of p-diethylaminoethoxyphenyl bromide and

4, 3-0~-isopropylidene~-pyridoxal.

62.1 g (0.3 mol) of o
Yield: 75 g (73%) of a white crystalline product melting
10 at l79-180°c (Tottoli), elemental analysis of-which
showed good correspondence with the formula C20H26N203. |
The compound was-lnsoluble in water at room temperature.

Example 12

: : i S
1,3-dihydro-3- (p-pyrrolidinylethoxy)~phenyl-6~-methy/-7-

15 ~hydroxy~furo-/ 3,4-c /-pyridine
| This compound was obtained by the method described
in Example 1, from 9,7.g (0.4 nol) of megnesium, 108 ¢
(0.4 mol) of E_—-pyrrolidinylethoxy phenyl bromide and 62.1l g
(0.3 mol) of a4, 3-0~isopropylidene-pyridoxal.
20 Yield: 98 g (79%) of a beige powderfmelting'-at_215°c;,
(Kofler),_elemental analysis of which ‘showed good

-correspondence with the formula C 03, 2HC1l.

20'24M2
The compound had good solubility in water at room

temperature. . - g




lq rrespondence with the forrmula [err]HCL. The conpound had good sol ubility
i1

wat er at room t enperat ure. -9- Exanple 13
71, 3- di hydr o- 3- a- t hi enyl - 6- net hyl~ B hydroxy-furo- -/ 3,4-c/-pyridine Thi o -
conpound was obtained by the nethod described 5 i'n Exanple 1, from4.74
-7 g(0.195 nol). of nmagnesium. 31.8 g (0.195 nol) of a- bronDthlophene and 31
g_g_(O 15 nol) 4 of a , 3-o0-isopropylidene-pyridoxal. Yield: 25.1 g (62%~
of -a bei ge powder nelting at 190 C (Tottoli), elenental analysis of whi ¢
- showed good correspondence 10 with the fornmula [err] HCL. The conpound

"mab'slighélé sglugle hn water -at room t.enperature. TOXICITY The toxicity of
t he conmp ing to. the invention has been determ ned on rats and

m ce, by ihg_é ] 150 oEaI !%} _For_the ra; Jo LD 20 could be det er mi ned
as no de he LD 50 for t-he
nost tOX|c;ﬁ§nEogzd SEhé& %f Exanpl e 12) was 4.2 g/kg. A sub-acut e toxicity
study wa and 20 dogs at the doses of 10,60 and 360
.'ng/kg for six m@ﬁ§§ compound was obtained by the method described

.:5 . in Example 1, from 4,74 g (0.195 mol)-'of magneSLum,.

- 31.8 g (0.195 mol) of a-bromothiophene and 31 g (0.15 mol)
of a4, 3-o-isopropylidene-pyridoxal. = Yield: 25.1 g
(62%)'of a beige powder"mélting at 190°% (Tottoli),
elemental analysis of which showed good correspéndehce

lQ with the formula-clellNozs,'HCl.  The compound was
slightly soluble in water at room temperature.
TOXICITY |
The toxicity of the coﬁpduﬂds according té;%he
'j_inéention,has beeﬁ'determined on rats éhd mice, by the

.fls. oral route. For the rats, no LD 50 could be determined:

| as ho death occuréd at the dose of 5 g/kg. For the miée,
the LD SO'for the most toxic compound (that of Example

© 12) was 4.2 g/kg. |
A sub-acute toxicity study was undertaken 6n rats and.
éo " dogs at the doses of;lb,GO and 360 mg/kg for six weeks
by oral route : neither death nor any variation of. the
measurable factors occurred.

PRESENTATION

The preferred mode of administration includes tablets
25 ané gelatine capsules; Ior tablets the dosage units
comprise 50 or 100 mg of active ingredient together with

an appropriate carrier, such as starch.



by oral-route : neither death nor any variation of the nmeasur abl e facto(%}%;;i/
occurred. PRESENTATI ON The preferred node of adm nistration includes

tapl &ts 25 - and gel atine capsules; for tablets the dosage units conprise
50 or 100 ng of ‘active ingredient together WPth an appropriate carrier,

such as starch. -10- POSOLOGY In human'therapy it is generally -advi sabl e
to.adm nister 100.to 400 ng per diemfor at |east one week and, nore

gerefal ly, two orgthree yeeks. 5 PHARMACOLOGY The interest of the
conmpounds of trmagéééﬁéégﬁ has been evidencedby various pharmacol ogic-

St ud f t ' rat _Thi s tud has
nghscoﬁéucteéuo% SVStéﬁi é#“ naég%gi%91n€ 3%?6%? Eag%ﬁ adgsgb Ehgﬁtth .
e reated W
bammounds, accor i TN S LTINS K56 g SpEr PRIEHROIPRE HESRECnt! bRkl s

conpounds according to t i nventr on,

f f th atches at the Sanme
acid as re er enc ey P| o e|é$%ﬂ?%1fa'§wg o} @ﬁ?e% ggog

dose of 50 ng/kg/day h was untre control purposes.
The ani malgs Were;tmg@qmbﬂ@@ythree days and pl aced in

R The interest of the compounds of the invention has

been evidencedby various pharmacologic tests.

1) Sthdy'bf'the'ﬁrinary elimihation‘in‘the rat
This sthdy has_beeh conducted on Wistar @ale rats
10 weighing 270. ~280 g:

Eight batches of eight animals each were used; six
batches were treated with the compounds accordlng to the
invention, one batch was treated with tlenlllc acid as

reference compound, all animals of these seven batches
15 at the same dose of 50 mg/kg/day; the eighth batch was
untreated for control purposes. |

The animals were treated for three days and placed in
a metabolic cage fitted for the collection of urines; -

neither food nor drink was given during the treatment in

20 order to avoid any contamination. The collected volumes
of urine were measured after six hours and twenty four
hours. After six hours, each animal received 25 ml/kg
of physiologic serum. On the fourth day, the animal
received a last treatment and blood was taken off at the

25

retro orbital sinus-under slight anaesthesia by diethyl

ether. The results are reported in Table 1.



t.abolic cage fitted for the collection of urines; neither food nor
pink was given during the treatnent in 20 order to avoid any Y
Acoht am nation. The collected volgnes of urine were neasured after six *«
hour-s and twenty four hours. Aft8F13i x hours, each aninal - received 25, n1/kg
” of physiol ogic serum On the fourth day, the aninal received a | ast
“treatnment and bl ood was taken off at the 25 retro orbital sinus underfj

slight apa égngkaagys§gg&h. ~8LljeL.. The results are reported in Table 1, e

2) Action udy was conducted on rats suffering from

~induced high sPﬁ syag <BY hg@egeégogaggdescrlbe§g ff_;}__()%pnparlson mnph

| ndapam ne. |s net 'S no onger I's well

known a%a&eeétwﬂyhsm&@a %Ee%@ﬁr@anﬁyt feﬁte_aﬁasle oa %(P%Lﬂéﬁtrg 0 he

conpounds .of the invention have, on'this test, e sanme actlon .

| ower i nguofc&h%@ﬂl@é@sayfs PAdLBemiALS- 8h1é0hé%ﬂoan1§nn®<&%dg@flt al hyper

i pem a on bi t hi s study has been conducted according to

the met ek efiked, AOYERVANs awd1CokhownABnhd) thBhYEudyl 86bws20Qt 75-79. In

this method, the suppression of drink for five days, induces in the rabbit

a hlgheHﬂMﬂnﬁm@ therayatbisi dodbs, that ehel eshpiodhds Boathd s taken off

after the sixth day in the abdom nal aorta for the dosage of total 1ipids,
invention have, on this test, the same action for the .

lowering of blood pressure on the rats.

10 This study has been conducted according to the method
_:of C.B. AMME RMAN and Coll.; nm. J. Phys. (1961) 200,

75-79.
~In this métpod, the suppfegéioﬁ of drink'fqr five
j;dayg(-inéuces in the rébbit a higher hepatic bio—syhthesis.
15  of cholesterol. Blood is taken off after the sixth day
' in the abdominal aorta for the dosage of total lipids,
Eriglyggrids, total cholesterol, HDL cholesterol
(enzymatic method after electrophoresis on cellulose
acetate) . . _
20 - The livers are taken off and weighed. 1In all the
cases_thé_administration was doné directly in.the

oesophagus from the third to the fifth da&s. This

.experimentation has been conducted simultaneously on

baﬁches of six animals, two control batches (normal
25 _ control and control without food), one reférénce batch

- (animal without.food but treated by_tienilic acid) and

the last three batches by three of the - compounds of




B

trirglycerids, total cholesterol, HDL cholesterol (enzymatic nethod after tzfl/%
el ectrqphoresis on cellul ose acetate). 20 - The livers are taken of

ang ¥®ighed: 1In all the' cases the adm nidRration was done directly in the

- oesophagus from'the third to the fifth days. This experinentation has been
conduct ed S|nultaneously on ‘bat'ches of six animls, two-control batches

“(normal 25 contral and control.w thout food), one reference batch

(artfral W t hout f¥&bd bBVe@Féaﬂéd bFheisenifione d@ﬁ@)bﬂﬁfhﬁﬁeqeﬂﬁlWQNﬁgamg/kg/day
bat ches by three of the onpounds _of -12- the i nvention). = These

four |ast batches*hP@cEPFE1ES ﬁﬁPkﬁPB&?teﬁhénr3§GﬂFs are reported. in Table

2. I n concl usion, noti ced that the conpoynd the_ i nventi on have_a
regul ar diuretic actloinsFP ﬁ&Pﬁlgn' it lﬁePﬁéﬁQFﬁagquu§qﬁuﬁﬁWHﬂQH{§ :

Cover i ng of EP;?dgﬁ?eiﬁﬁ"?'a%%xE R R s e ”ﬁbr%ate\oh
the most § mporam el Gt LiaR ShAKELERL IR ERYEL 1 Thd Nl par;hdlralféaef in

bl ood : avour abt’é action, for- Ien
treated by diuretkgs;aie (98852l %)Suf FRiNg, ) s%fsroorgnarat s or
‘other circul atory lnéu ffc?enc?es %herg?h&n ebmerlng Of<$%<9flpl rates.

'S_h|9h|y desirediowering of blood pressure which is rather common in
diuretics. Eowever, the most important fact is a
significative lowering of the lipid rates in blood : this

10 is a highly.favéuraﬁie action; for_the“patients'treated
by diuretics_are genérally suffering aiso from
arteriosclerosis or other circulatory insufficiencies
.Wherein tﬂe’iqwering of the lipia rétes is higﬁly desired.
Fo# this reason, the compounds of the invention may bef

15. ’ considered as diuretics offéring a better protection of
the patient,.and preclinicél experimentations have

confirmed the reality and the interest of this action.




r this reason, the conpounds of the invention nmay be 15 ~consi dered
diuretics offering a better_protection qof the patient, and preclinical

experinentations have confirmell £nB FeXl ity and the interest of this ®.
~action, - 13- TABLE 7T Admnistration . o : * Vol umes (m)
per_os of 50 ng/kg/day 0 6 h 6 - 24 h Q -24 h Control -
5. q L. 14.2 o 19.8 Tignilic 79 T~
g8.q Administrafioniq Ex. .1 olumes (ml) g g 10. 8 -t
20.{3 Ex. ?e§f°s ' 10.1 10. 6 20.7 Ex. B '
1014 _: '10.8 " 21.3 Ex. -8 : . 710.1 )
1046 >0 mg/kgfﬁ%Y7 Ex. L0 9.8 11.0
20.18 Ex. 13 _ . 08-96 h 6-+123 h 0 22 h 1B- T A
B E 2

Control ' 5.6 - 14.2 19.8

Tienilic | - | .

~cid 7.9 8.5 16.5

Ex.. 1 9.5 10.8 | 20.3

Ex. 3 ’ 10.1 10.6 .20.7

Ex. 5 | 10.4 10.8 21.3

Ex, 8 10.1 . '10.6 20.7 | .

Ex, 10 9,8 11.0 : 20.8

Ex. 13 | 8.9 11,3 . 20.2




Pl asmati ¢ val ues - 14

PEPEQ PN

Chol esterol of " Total the |ipoproteins (Efe)
choles+- 0 terol HDL LDL HDL .
chel €s- chol es- chol es- terol terol terol g./1.- g./l. '
g./1. g.ll. ‘g. /1. g./l g./ 1. Cbntrol 3.48 5.22
1.70  0.79 0.18 0.3% A B L% 692Control without 2.55
11, . 1.19 - 2.63 0. 38 2.10 ~ 6.85 food Tienilic.
84 12.34 2. 02 2.51 0.22 1.73 15.99 acid Ex. 1
66 11.10 1. 60 2. 49 0.27 1,65 8.24 Fx.__5
£6 11. 39 .45 2150 . 0.31 1.167 7.71 Ex. 8
9 11.92 - 1.51 o| 46 Plagnapic values 1 lg7Cholestgxml of oL A|METotal
A 1, 3-di hyd o-gﬁr ethyl - 7- hydr oxy- f uf o- (3, 4-jc)the gyimanrrteinsyvati gholes—
flthe general formila I ps herein definefl. 51 2. ' terol
. 3- Di hydro- 3, 6- §li mi& Byl -[7- hyd} oxyl- f &7 &-/ B, 4 oc7-| - pwordi ne| 3.1oL HDL
, $- Di hydr o- 3- et fhyl Bnet hy|57&hycr0@ﬁ uf 6553.9-lc tholg d| nehodes- choles-
, $- Di hydr o- 3- pr pyge net hy‘g-j- hydr(g;xg-f Jrgg b terol terol terol
g./1. g./l. g./l. g./1. g./1. g./1. g./l.
. Control 3.48 | 5.22 | 1.71 | o0.79| o0.18 0.31 4.69
Control . :
without 2.55 11, 1.19 2.63 0.38 2.10 6.85
food
Tienilic. 2.84 | 12.34 | 2.02 | 2.51| o0.22 1.73 15.99
acid .
Ex. 1 2.66 | 11.10 1.60 2.49 0.27 1.65 8.24
Ex, 5 2.76 11.39 1.45 2.50 0.31 1.67 7.71
Ex. 8 2.69 11,92 1.51 2,46 0.32, 1.67 8.01




—3,74-Cc/-pyridine. .

~c/ - pyr|d|ne .- 1,3-Dihydro-3"'-mtrifluoronet hyl phenyl -
--hydroxy furo- /3 4-c/-pyridine. 9.

’ - D hy@f.ardsp- met hoxyphenyl - 6- met hyl - 7- hydr oxy-furo- 20

~c/ pyridTﬁ€“I0 1, 3- Di hydr o- 3- E-t hi onet hyl phenyl - 6- net hyl
-furo-/314- C?AplrdeﬂﬁydibPG—nethyl-7 -hydroxy-furo- (3, 4-c) -

-11, 4-
- 7- hydr oxy-

4 D.hydr .7 hydroxy furo- -13,4-c/ - pyrldlne 6. '
2b3 E)hydr H l “ I-6 met Qyl_- 7- hydroxy-furo- -/3,4-c/- pyrldlne 15
1, yar 0-3- - - 6ri f | uor onet hyl phenyl - 6- met hyl - 7- - hydr oxy-
6- met hyl -

furo-/3,

/\.

1, 3- Di hydr o- 3- ( E- di net hyl am noet hoxy- phenyl ) -6- -net yI 7- hydoxy- f ur o- /3

4 c7-pyripynedia® deriviBiveloF- Bhlydededal formula I as hereln
-c/ - pyridine.

(p-di et hyl am noet hoxy- phenyl )-6-net hyl - -7-hydroxy-furo-/3, 4
13. 1, 3d&Fhyedo- 3- (p pyrrolidinyIethoxy-phenyl)-6-nethyl-
-7- hydroxy furo-/3,"4"-c/-pyridine.  16- 14.

, 3- Di hyd¥ o- 31a3thlbmyk°63n§rHymetmmﬁm%qudnmxy—ﬂuro4x1u4mm$s for the
- preparatlon of 1, 3-di hydro-6- -nethyl-7-hydroxy-furo-(3,4-c)-pyridine

‘2er|vatlvﬁﬁrb@lge- the general fornmula | as herein defi
-pyridine.
4, 13- Dlhydro-B—propyl-G—methyl—7—hydroxy-furo—
| 10 | -/3, 47_/—oyr1d1ne.
| .5. 1,3-Dihydro-3-phenyl-6-methyl~7-hydroxy-furo-
~-/3,4-c/-pyridine.

b. - 1.3- Dlhydro- —E—chlorophenyl 6—methyl 7- Hydroxy—;uro—

-/3, 4~ c/-pyrldlne-

ned, the process

3. l,3—D1hydro—3—ethyl—6—methyl-7-h§droxy-furd~[§,4-27-'

15 7. 1, 3-D1hydro- —Eftrlfluoromethylphenyl 6—methyl -7~

—hydroxy-furo-£3 4- _/—pyrldlne.

8. 1,3-Dihydro-3-m-trifluoromethylphenyl-6-methyl-7-

-hydroxy-furo-/3, 4-c/-pyridine.

9. 1,3-Dihydro-3-p-methoxyphenyl-6-methyl-7-hydroxy-furo-

20 -/3,4-c/-pyridine.

1o. 1, 3-D1hydro—3-Efth1omethylphenyl G-methyl 7-5ydroxy- _

- furo-/3, 4—c7¥pyr1d1ne.

1. 1,3- D1hydro—3 (E—dlmethylamlnoethoxy—ohenyl) -6-

~methyl- 7—Aydroxy—furo-43 4-c7-pyridine.

25 12. 1,3-Dihydro-3- (E—dlethylamlnoethoxy-phenyl) G—methyl-

~7- hydroxy-:uro—[3 4- c/-pyrldlne.

13. 1,3-Dihydro-3- (Ef yrrolldlnylethoxy phenyl) -6-methyl-

—7-nydroxy-;uro—é3 4—_/—pyr1d1ne



conprising refluxing a , 3-0-isopropy|idene-pyrid nd -of
the gegneral fornmula X-A-R as herein defined in th ﬂigﬁﬂﬂﬁgeem umiyj
di et Ryl -ether, and acidifying the resultant correspon

al cohol a4, 3-0- |sopropylldene a- hydr oxy- 5=6ubst|tuted -pyridoxi ne to break

t he isopropylldene ring and promote a 3,4 cyclisation. 16. A therapeutical

- cqnposition conprising a therapeutically effective anount of a conpound
actordi ng 15 14t 0 any-sfn dfh@bnﬁ-&-mléﬁynnsaﬁlamymnq-mﬁh}oﬁy- furo-

t herapeutically acceptable | uent or carrier

-/3,4-c/-pyridine.

15. A pfocess for the preparation.of 1,3-dihydro-6-

-methyl-?—hydroky—furo—(3,4-c)—pyridine derivatives of

5 the general formula I as herein defined, the process
comprising refluging a4; 3—O—isoproleidené—pyridoxal -
with a compound of the general formula X-A-R as herein
defined_in the presence of magnesium in diethyl ether,
and acidifying the resultant corresponding secondary

10 _ alcohol a4, 3-0-isopropylidene~g~hydroxy-5-substituted-
;pyridoxine to break the isopropylidene ring and
promote a 3,4 cyclisation.
16. A therapeutlcal com9051t16n comprlslng a
'therapeutlcally effectlve amount of a compound accordlng .

15 ° to any of claims 1 to_14 in admixture with a

therapeutically acceptable diluent or carrier.




