-1- Furo-(3,4-c)-Pyridine Derivatives The invention rel ates to

fur 3,4-c)-pyridine derivatives;” to a process for their preparation and
to maceut i cal conp03|t|ons contai ning them The i nvention _.provi q§
1, 3- ydr o- 6- et hyl - 5. hydr oxy-furo- (3, 4-c)-pyridine [ ' of

'the gener al

formula | (and their therapeutically acceptable addition

salts): [err] HO [err] [err] [err] N wherein each of. f‘
[err] and [err] independently represents a straight chain saturated or
unsat ur at ed hydrocarbon group 10 having from1l to 5 carbon atons, ' a
het er ocyclic group having up to 6 ring atons, a carbononocyclic group, a

" phenyl al kyl

group or a phenyl al kenyl group. each of the groups

represented by [err] and [err] being unsubstituted or being substltuted
by one or nore chlorine or fluorine 15 atons, trifluoronethyl groups,

al kyl group \J I arbaon .ato alkoxy groups having from1
to 5 car bonleal%;&(;ilbrrxs(ryg Jal%uﬂ%}gc P% E%%ﬁéﬁwg ves

10§ om1l to 5 carbon atons,

di al kyl am no groups in mhlch each al kyl group has from1 to 5 carbon atons,
di al kyl am noal koxy,groups i n I ch each,of 20 he wo_al kyl groups, and

t he al koxy gnnm)hgg fro%ﬁf?%?%°5arb55¥§&ﬁ% ort -éﬁI?31¥'k ¢) 2Pyt fine
-(N-pyrroli diewiyatlikesy gtoups iprobiecs t feral kwrgrmymtiom lang 5to
carbon atom%harmaceutical compositiohs containing them.

5

The invention provides 1,3-dihydro-6-methyl-7-
hydroxy-furo-(3,4-c)-pyridine derivatives of the generzl

formula 1 (and their therapeutically acceptable addition

szlts):

wherein each of " Al anc A2 independently represents a

- streight chein saturateé or unsaturated hydrocarbon group

10

15

20

having from 1 to 5 carbon ‘atoms, & heterocyclic group
having up to € ring atoms, & carbomonocyclic group,' a
phenjlalkyl‘ group or & phenylalkenyl group, each of the
groups represented by A, and &, being unsubstituted or
being substituted by one or more chlorine or fluorine
atoms, trifluoromethyl groups, alkyl groups having from 1
to 5 carbon atoms, alkoxy groups having from 1 to 5 carbon
atoms, alkyithio groups having frgm 1 to 5 carbon atoms,
dialkylamino groups in which each alkyl group has from 1 to
5 carbon atoms, dialkylaminoalkoxy groups in which each of
the two alkyl groups and the alkoxy group has from 1 to 5
carbon atoms or @ - or B -(W-pyrrolidinyl)-alkoxy groups in
which the alkoxy group has from 1 to 5 carbon atoms.



“-2- The conpounds according to the invention are of interest for their/(h

- therapeutical activity, principally in the fields of diuresis, the Iom@ﬂ&hg

0¥ bl ood pressure and ki dney protection, and as anti-histamnic 5 <7
agents. The invention further provides a process for the preparation of _ -
1, 3-di hydr o- 6- net hyl - 7- hydr oxy-furo- -(3,4-¢)-pyridine derivatives of P
general formula | as above defined, the p#ocess conpri sing oxidi zi ng(d L
setondary al cohol of the general formula Il [err] [err] 15
[err] wherein Ais as gbove defiaed, reaéiing t he refultan 20 Kg%one
‘with a conpound of th&P§eREPRPURESAFSOFEIRY FRFRENINVERLIR TS S by oni ne
or iodine atom adtsteeesk ferashebpvehdedpeaticalt detpvitsenceridcipabbgi um

i n diethyl ether at e kls_and - | t r M 4 al cohol
with an acidic aégnﬁh?ofgggegkégb?%gg%%gQQSQEeoiagééfﬁéd%f&%g@#%ene ring
and 3,4 cyclisat psessurpeandakifdngy sproheatjonl cahd| as | ampi~hbstimitnied as
“described i g Pat ggknfRR! i cati on 2092586. The oxidation may be carried out
by any usual technique, for exanple oxidation wth nanganese di oxi de. 30
The process according to the invention is illustrated by the follow ng
reacti on schene: - THe- invention further provides a process for the

preparation of 1,3-dihydro-6é-methyl=-7-hydroxy-furo-

-(3,4~c)-pyridine derivatives of the general formula I

as above defined, the process comprising oxidizing a
10 secondary alcohol of the general formula II

HyC
H.C
3 OH
15 i
CHohy I1

. N
aac

wherein Al is as above defined, reacting the resultant
20 ketone with a compound of the general formula XA,

wherein X represents a bromine or iodine atom and A2

is as above defined in the presence of magnesium in

diethyl ether at the boil and treating the resultant

" tertiary alcohol with an acidic agent to provoke breaking

25 of the isopropylidene ring and 3,4 cyclisation. The

starting secondary alcohol II may be obtained as

described in Patent Application 2092586. The oxidation

may be carried out by any usual techniqﬁe, for example

oxidation with manganese dioxide. :

30 The process according to the invention is illustrated
by the following reaction scheme:



L

[errg~3 . - ' 3 [err] [err] [err] My/[err] [err]
[err%@%_The I nventi on al so provi des phar maceuti cal conpositions
compN=gi g a furo-(3,4-c)-pyridine derivative of the general formula | as \f%
~ herein defined in adm xture with a pharmaceutically acceptable diluent or
carrier;, 5 The invention is illustrated by the followng _
exanpl.es. Exanple 1 1,3-dihydro-3, 3, 6-trinethyl-7-hydroxy-furo-(3,4-c)- ﬁ;J;
- pyridine 10 Into a 3-litre redacfor fitted with stirring, warmng = -

and cooling neans, previously submtted to a nitrogen circulation, were
poured 3.47 g (0.143 nmol) of magnesium .Slowy, under stirring, there
was then added 20.3 g (0.143 mol) of nethyl iodide dissolved in
400 m of = B3C4 - distilled diethyl etherH,&he m xture was refluxed for
2 to 4 3 hourﬁ,gt ' Ql ed to 10-15C and 22. 3. ON, 1ol )of [err],

a

3-0-1i sopropyl oxal OHJi ssol ved . i of o
o o
N ' N
H3C H3C .
XA2

The invention . also "provides phérmaceutical
compositions comprising a furo-(3,4-c)-pyridine derivétive
of the general formula I as herein defined in admixture
with a pharmaceutically acceptable diluent or carrier.

5 o The invention is illustrated by the following .
examples. ' '

Example 1 : - co
1,3-dihydro-3,3,6-trimethyl-7-hydroxy-furo-(3,4-c) -

-pyridine

10 Into a 3-litre reactor fitted with stirring, warming
and cooling means, previously submitted to a nitrogen
circulation, were poured 3.47 g (0.143 mol) of magnesium.
Slowly, under stirring, there was then added 20.3 g _
(0.143 mol) of methyl iodide dissolved in 400 ml of



distilled diethyl ether were slowy added. The m xture was 5 stirred
for 12 hours at roomtenperature, and then the diethyl ether was
-evaporated of f under reduced pressure (end of preparation of startin
- secondary al cohol). 450 ml of dry nethylene dichloride with 30.5 g
nol ) of pyridiniumchlorochromate and 2.3% g (0.0285 nol) of pure 10
~dry. sodi um acetate were poured all at once into the reactor and the m xture
was stirred for 2 hours at roomtenperature, and then for sone ninutes,
after addition-of 200 m of dry diethyl ether. After elimnation of

i nsol ubl e matter,, the organi c phase was filtered and evaporated to_15 '
dryness, |eadidi§tidlsed %ﬂ%ﬁqﬂloo%@?er(eﬂheof“é‘t%e(i‘ﬁﬁ rekluxed o foEt 2049
di ssol ved i n 460 hgur®, HhildocldR tITD4150E ceha g8 59 (0110 hoL) b2 od,

hours 2 1 SOM CeIPSLALYE Willea Ak SogR 2L HEG B fel] UEhTo gl 0w
(0.14 nol) of dhgtddiled dile¢hyiletetherctwene vidowlymmidédd THé mixieure was
nd. —drophi se. "asEeas For ot | Byea B AV SRR sR theh. (268, U The
mai nt ai ned f or dielbyds, ether nivasr evaperddatht off twrder esieduced preAsures
R i N e AT
ciner, v ecryot a2 SRl AN st (o Chit R (6110 1o EaC oS e
acid at room t pypéddninm childeochiriomatey dnd 2L.35ayr (0. 0265 piel) Pof aper &0
Veld 159 g (838dny "SSB4RE ATFERFS, RIS REREERg Sk [BFr PEfortine) the
el ement al anal yeactot v@ndhtbeoveikyone wasm r etponddnd®mi 2 hhougsf @truraom
[err] The prodyghp@¥RitBirksd ARPItROhURdL t Yomé "miWREYs, HELP¥Radition of
200 ml of dry diethyl ether. After elimination of insoluble
matter, the organic phase was filtered and evaporated to
15 dryness, leading to an o0ily product (end of step (ii)).
This product was dissolved in 400 ml of diethyl ether and
treated under stirring for 12 hours at room temperature
with a mixture obtained by refluxing for 2 hours 400 ml of
diethyl ether, 20 g (0.14 mol) of methyl iodide and 3.45 g
20 (0.14 mol) of magnesium. The diethyl ether was evaporated
~ off under reduced pressure ; after cooling, there were
added 0.5 1 of chloroform and, dropwise, under stirring,
150 ml of 2N hydrochloric acid. Stirring was maintained for
2 hours, the mixture was decanted, the precipitate washed
25 with water, dried on anhydrous sodium sulphate, redissolved
in diethyl ether, recrystallized, washed and dried (end of
step (iii)).  The compound thus obtained was then treated
with 100 ml of concentrated hydrochloric acid at room
temperatute, under stirring for 12 hours. The precipitate
30 obtained was treated twice by - ethanol and recrystallized
.. from acetone. Yield 15.9 g (67 %) of a pale yellow product
melting at 247°C (Tottoli), elemental analysis o_f'which
showed good correspondence with the formula C10313NO'ZHC1.
The product exhibited good solubility in water at room
35 temperature. '_ - . . S



35 t enper at ur e. - 5 - Exanple 2

1, 3-di hydro-3-(n-pentyl)-3, 6-di met hyl - 7- hydr oxy- fur o- (3,4-c) -pyridine: ;J

Thi g _conmpound was obtained as described in exanple 5 1 but replacing the™>y
met \. i odi de by n-pentylbronmide at step (iii) VYield: 72 %of a product -
- el &;eu [err] (Tottoli), elenental ana1g5|s of whi ch showed good
_corNeshondence with the formula [errT.? The conpound exhibited very ﬁg;J

good solubility in water at room 10 tenperature. Exanple 3

1, 3- di hvdr o- 3- phenyl - 3, 6- di net hyl - 7- hydr oxyfuro- (3, 4-c)- -pyridine This
conmpound was obtai ned as described in exanple. 15 1 but replacing the.
met hyl |od|degggggy§ng brom de in'step (i). Yleld : 69 %of a créam white
~product nelti : :

correspondenc . :
wat er at roomﬁémﬁmgkﬂﬂxgigzﬂé Exanpl e 4

1, 3-di hydr o- 3- (p- chl or.ophenyl ) - 3, 6- di net hyl - 7- hydr oxy-
furo-(3,4-c)-pyridine This con nd_was obtaln d_as SCrl,

but using p-chl oroprE¥F 6 F’B‘Rgﬁé’ a5 [P TR 1ing h?? 9% n@% dei'?n&s?'%if i),
Yield : 63 % qQf m:umréplacyagalthlenmqhhydermﬂidenanlg-i%&@y(chhmmlqe at
el ement al amﬂg§|s ?ixx). Yield : 72 & of a product melting at 222°C

(Tottoli), elemental analys1s of which showed good

correspondence with the formula C14H21N02.HC1. The

compound - exh1b1ted very good solubility in water at room
10  temperature. -

Example 3

This compound was 6btained as described in example
15 1 but replacing the methyl iodide by phenyl bromide in
step (i). Yield : 69 % of a cream-white product melting
~at 245°C (Tottoli), elemental analysis of" which showed
good correspondence with the formula ClsﬁlsNoz. The
"compound was insoluble in water at room temperature.

20 Examgle 4
B -dlhgdro-3-(g-chloroghenxl)-3 G-dlme thyl-7 —hydroxy-
furo—-(3,4~-c)-pyridine

This compound ﬁas obtained as described in example
1, but USing-g-chlorophenyl:bromide instead of methyl
25 jodide in step (i). Yield : 63 % of a white crystalline
| powder melting at 228°C (Tottoli), elemental analysis of
which showed good correspohdénée with the formula
C,5H, 4CINO,.HCl. The compound was insoluble in water at
room temperature.



"which showed good correspondence wth the fornmula [err]. The conpound
was insoluble in water at room tenperature. - 6 - Exanple 5

L,3-di hydro-3- (p-fl uorophenyl) -3, 6-di net hyl - 7- hydr oxy- ~ﬁ§
furo-(3,4-c)-pyridine The conpound was obtai ned as described in exa ) 3
1, but using p-fluorophenyl bromide instead of methyl iodide in step (1)
Yreld : 71 %of a white crystalline powdersnelting at [err] (Tottoli),
eMénent al anal ysis of which showed good “correspondence wth the
formula [err]. The conpound was insoluble in water at room 10

tenperature, but soluble in 0.1 N HClI. Exanple 6 1, 3-di hydro-3-(
a-thienyl) -3, 6-di nmet hyl - 7- hydr oxy-furo- (3,4-c)-pyridine This conpound was
obtai ned as deEuampke % exanple 15 2, but using a -thienyl chloride

i nstead of n- p@fﬁiddﬂﬂiggdka-Q§i¥1h8¥b§§éE122lﬁﬂﬁﬁa£m§§ﬂfi-ﬂﬁﬁidﬂexﬁt 198C
(Tottoli), elemental _analysis O I"Ch Showed good correspondence wth

the formula Faﬁﬁpiéiﬂugixﬂﬁiiﬂiﬂﬁms soluble in water. 20 Exanple 7

1, 3-di hydro-3-[2-(3, 4, 5-tri met hoxyphenyl )-ethyl] -3, 6-

described i exansl ¢ e tpsaind S “bREs 1ok, 9 BaPAELHEA 28" BkaRELE"
1-chl oro-8-(3, 4,5-but using p-fluorophenyl bromide 1nstead of methyl
iodide in step (i). Yield : 71 &% of a white crystalline
powder melting'at'238°c {Tottoli), elemental analysis of
which showed good correspondence with the formula
C15 14FN02. The compound was insoluble in water at room
10 temperature, but soluble in 0.1 N HCl.

Example 6
l,3-dlhxdro-341 ﬁ-th1enzl)-3 6-d1methyl-7-hydrox1-furo-
(3;4-c)-pyridine

This compound was obtained as described in example -

15 . 2, but 'using @ =-thienyl chloride instead of n-pentyl
- bromide. Yield 74 % of a beige product melting at 198°C
(Tottoli), elemental analysis of which showed good
 cotrespondence with the formula C,3H,3NO,8.HCl. The

13772
‘compound was soluble in water.

20 - Example 7
1,3-dibydro-3-[2-(3,1, 5-tr1methoxmhenzl)—ethgﬂ -3,6~

dimethyl-7-hydroxy-furo-(3,4-c)~pyridine

This compound was obﬁained as described in example
1, but replacing the methyl iodide by l-chloro-2-(3,4,5-
25  trimethoxyphenyl) ethane, in step (i). Yield : B3 % of a
white product melting at 219°C (Tottoli), elemental
analysis of which . showed good correspondence with the
formula CZOHZSNOSHCI. The compound was soluble in water
at room temperature.



25 trimethoxyphenyl) ethane, in step (i). Yield : 83 %of a white product:
mel ting at 219C (Tottoli), elenental analysis .of which showed good

I 4d

cs‘pondence with the fornula [err].
-

énper at ure. - 7 - Exanple 8 1,3-dihy dro-3-ethyl-3-(n-propy!)

The conpound was sol uble in water at

- 6N\PUhyl - 7- hydroxy furo- (3,4-c) -pyridine This conpound was obtai ned as _

described in

exanple 5 1, but replacing the nethyl iodide by n-propyl

bromide in step (i) and by ethyl iodide Pn=step (iii). Yield : 71 % of
white crystalline product nelting- at 212C (Tottoli), el enental

anal ysis of "

whi ch showed good correspondence with the fornmula [err].

The 10 conpound was insoluble in water at roomtenperature. Exanple 9

1, 3-di hydro-
Thi s conpoun

t he n-propyl ok ac. 2 VA
) '(ghcucjf%ytzgibétoll) el enent al anaIyS|s of mhlch shomed good
correspondence wth the fornula [err]. The conpound was i nsoluble in water

product nel ti

£ 5 3g (Nn- butyl) 6- met hyl - 7- hydroxy-furo- (3,4-c)-pyridin
ai ned as -scrlbedrln.-x e 15 ,ﬁ but replacing

at- room tenperature. 20. Exanple 10 _
1, 3-di hydro- 3- ethleBapheqypo&nﬂthylcmnﬂyUnnkyasLﬁescqtbadc}n eyamplee

5

1, but replacing the methyl iodide by n—propyl bromide in

step (i) and by ethyl iodide 1n_step (iii). Yield : 71 $

of a white crystalline product melting at 212°C
(Tottoli), elemental analysis of which showed good

~correspondence with the formula C,;H,gNO,.HCl. The

10

15

20

25

'1,3-dihydro-3-ethyl=3~

compound was insoluble_in water at room temperature.

Example 9
1, 3-dih ydro-3-ethyl 3gjn—buty11-6—methyl 7-hzdroxx-furo-

(3;4-c)-pyridine

ThHis compound was obtained as described in example

- 8, but replacing the.grpropy1bromide_by n-butyl bromide.

Yield : 67 % of a white crystalline'product melting at
238°C (Tottoli), elemental analysis of which showed gdod
correspondence with the formula 14H21N02.301. The
compound was insoluble in water at room temperature.

Examgle 10 . o
henyl-6-methyl-7-hydroxy-furo-

(3,4-c)-pyridine

ThiS'compbuhd was prepared aS'deséribed in example

- 8, but replac1ng the n-propyl bromide by phenyl bromide.

Yield : 66 % of a white crystallxne product meltmg at
234°C (Tottoll), elemental analysxs of whxch showed good
correspondence with the formula C. 6H17NO2 The compound
was insoluble in water at room temperature.:

St

a’

e

L



Thi s conmpound was prepared as described in exanple 8, but replacing the
n-propyl brom de by phenyl brom de. 25 Yield : 66 %of a white
Je¥ystalline product nelting at 234C (Tottoli), elenental analysis of ,’ =
showed good correspondence with the forrmula [err]..The conmpound was -

|nsoluble In water at room tenperature. - 8 - Exanple 11
$~3 di hydr o- 3- et hyl - 3- (p- chl or ophenyl ) - 6- net hyl - 7- hydr ox-

Bf0- (3,4-c)-pyridine This conpound was ebBairned as described in exanple 5
8, but replacing the n-propyl brom de by p-chlorophenyl bromde. Yield : 77
% of a creamwhite product nelting at [err] (Tottoli), elenental analysis -
of which showed good correspondence with the fornula [err]. The conpound
was i nsol ubl e i gy A¥kbEé 91 roomtenperature. 10  Exanple 12
1, 3-di hydro- 3-€
7- hydr oxy- f ur o-%8 S : F QEFFIRe :
exanpl e 8, bﬂﬂro-(zggtep+ggrldihbe n- propyl br oni de by 15
mtrifluoronethyl-phenyl bromde. Yield : 69 %of a white crystalline

~product nelting at 207-[err]  (Tottoli), elenental analysis of which
showed good correspodﬂbhéeqmmﬂﬁqm&eW@ﬁnQbhaﬁaeﬂ]aSTMasnnﬁhnﬁuhn@sxample

e e 18 1 S e R S D b e DV Lok

romxde. Yiel a cream-whlte producz melting at
215°C (Tottoli), elemental analys1s of which showed good

e

correspondence with the formula 016H1601N02; The compound
was insoluble in water at room temperature.

10 Example 12
1,3~-dihydro-3-ethyl- 34h-tr1f1uoromet l-phenyﬁzﬁ-met 1-

7-hzdroxx-furo—(3,4-c)-gzrldlne

This compound was prepared as described in example

8, but replacing the n-propyl bromide by

15 m-trifluoromethyl-phenyl bromide. Yield : 69 & of a white
‘crystalline product melting at 207-208°C (Tottoli),
elemental analysis of which showed good correspondence

with the formula C,6H,¢F4NO,. The compound was insoluble

1673°72°
in water at room temperature, but soluble in 0.1N HC1.

20 Example 13
1,3-dlhzdro-3-ethyl-3 { a-fu:yl)-s-methyl 7-hydroxy-furo-

53,4—c)-gzrldlne

This compound was obtained as described in example

8, but replacing the n-propyl bromide by a -furyl

25  bromide. Yield : 73 % of a pink product melting at 192°C
(Tottoli) with decomposition, elemental analysis of which

 showed  good correspondence with the  formula
- cl4HlSNO3.Hc1. The compound was 1nsolub1e in water at
room temperature. ’



(3,4-c)-pyridine This conpound was obtained as described in exanple 8, but |
cing the n-propyl bromde by a -furyl 25 bromde. Yield : 73 %
{ Nk product nelting at [err] (Tottoli) wth deconpositiaon, el ement al-

g of which showed good correspondence  with ° the*
“[err]. HCL. The conmpound was insoluble' in water at room _
t enper at ure. - 9 - Exanple 14 - - ' &g?

1, 3-di hvdr o- 3-vi nyl - 3- (p- met hyl t hi o- phenyl) 6 nmet hyl -

hydr oxy- furo- (3, 4-c)-pyridine This conpound was obtalned as described in
exanple 5 1 but replacing the nethyl iodide by p-nethylthio-phenyl. .
bromde in step (i) and-by vinyl bromde in step (iii). Yield: 63 %of a
cream white cﬁ@.‘&lﬁ_déproduct rreltlng at [err] (Tottoli), elemental :
anal ysi s of whi Gu.Eiim : ety h 30 mé ¢
conmpound was ins WAL At pfaiggperature but soluble I n
di met hyl sul ph
1, 3-di hvdr o- 3- propyl 3- (p-chl or ophenyl ) - 6- nethyl 7- hydroxy-

furo-(3,4-c)-pyridi i® compound Wis &S’E@Ph'é'd' Hes del¥ctiitrd aﬁndes&npbed .
in exanple 1 but replacing the net

hi d
ren (I 5and By BREnpenlonias itha wechyl) joavhs 3 BRORsyThn thighéryl"
crystalline m%%BﬁidéﬂﬁnlétbpM(iDChn@nbpsvinpm btoﬁ&de[amrpt@ﬁﬂﬁuﬂn»

el ement al analQ/'SIJ.Sd : 63 % of a cream wh:.te crystallxne product melting
| at 200°C (Tottolz), elemental analyszs of whlch ‘showed
_ good correspondence with the formula Cl7HI7NOZS HCl. The
10 . compound was insoluble in water at room temperature but
soluble in dimethylsulphoxide.

Example 15

~6-methyl-7-hydroxy-

furo-(3,4-c)-pyridine

15 This.compound was obtained as described in example
1 but replacing the’ methyld'iodide by p-chlorophenyl
bromide in step (i) and by propyl iodide in step'(iii).
Yleld : 61 & of a white crystalline product melting with
decomposztlon at 188-190°C (Tottol1), elemental analysis

20 - of which showed good correspondence with the formula
617H1QCIN°2' The compound was insoluble :in water at room
temperature but soluble in 0.1N HCI.

Exemple 16
1, -d1hxdro-3-d1methzlam1nopropgl—3-p-chlorophe nyl-6-
25 methxl-?-hxdroxz-furo-(3 4-c) -pyridine

Th;s compound was prepared as descrlbed in example

15 . but replac1ng the propyl iodide by
dimethylam1no-propy1 bromxde.,_

Yield : 56 $ of a white crystalllne product melting at

30 212°C_(Tottolx), elemental analysls of which showed good

correspondence with the formula C, gH,3N,0,C1.

-



620 _of which showed good correspondénce with the formula [err]. The\_

conpound was insoluble win water at roomtenperature but sol uble i
HZ1. Exenple 16 1, 3-di hvdro-3-di met hyl am nopr opyl - 3- p- chl or ophenyl
met hyl - 7- hydr oxy-furo- (3, 4-c)-pyridine This conpound was prepared\s
descri bed in exanple 15 but repIaC|§3] t he propyl i odi de
by di net hyl am no- propyl brom de. Yield :

% of a white crystalline

pwoduct nelting at 30 [err] (Tottoli), elenental analysis of mhich showed

good correspon ence mnt

ound

t he
was i nsol ubl e Th¢ \RQRROUR rBBﬁ1%Bﬁﬁiﬁgiﬁw§4nﬁaéﬁFuBFe'ﬂ?m tempeza ure but
di met hyl sul pheolddbleodimd fndthtlsulphoxide.
3-di hydr o- 3. 3-di phenyl - 6- met hyl - 7- hydr oxY-furo- (3 4-c) - 5 pyri di ne
Thi s conpound was obtai ned as described in exanple 1 but replacing the
met hyl |od|dq_;gg§ggnﬂ_bron1de i n both steps (|) and (iii) Yield: 66 % of

. awhité crystiIH
~deconposi ti on?

with thé forng&gggggg The conpound was ‘i nsol ubl e in water at room

t enper at ur e.

Exanpl e 18

1, 3-di hvdr o- 3- phenyl - 3- (p-tol yl ) -6-net hyl - 7- hydr oxy-furo- 15
(3, 4-c)-pyridine This compound was obtained as described in example 1

10

15

20

25

30

but replacing the methyl iodide by phenyl bromide in both
steps (i) and (iii). ¥Yield : 66 % of a white crystalline
powder melting at 260°C (Tottoli) with decomposition,

elemental analysis of which showed good correspondence with .

the formula C,pB;9N0,.BC1l. The compound was insoluble in
water at room temperature. :

Example 18 _
1,3-dih drofB- henyl-3-
(3,4-c)-pyridine

-tolvl )—6-methyl~-7-hydroxv~-furo-

This compound was obtained as described in example 17
but replacing,'ih step (i), the phenyl bromide by p-toluyl
bromide. Yield : 73 & of a white 'crystalline product
melting at 253°C (Tottoli) with decomposition, elemental
analysis of which showed good correspondence with the

formula CZIngﬂoz.HCI. The compound was insoluble in water
at room temperature.

Example 19

1,3-d1hgdro-3 Ehengl-a ~fluorophenyl) -6-methyl-7-hydroxy-
furo=-(3,4-c) - grzd;ne ' '

. This compoﬁnd was prepared as described in exampie 17
using, in step (i), p-fluorophenyl bromide instead of
phenyl bromide. Yield : 74 % of a white crystalline product
melting at 259°C (Tottoli), elemental analysis of which
showed good correspondence with the formula CzoalsFNO LHC1l.
The compound was insoluble in water at room temperature.



Thi s cohpound was obtai ned as described in exanple 17 but replacing, in
step‘%i, t he phenyl brom de by p-toluyl bromde. Yield : 73 %of a

-whi t
fornu a

el e I 20 anal ysis of which showgqI _good correspondence with the

[err]. The compound was i nsol ubl n wat er roon1tenperature

Exanpl e 19 1, 3-di hydro- 3- phenyl -3- (p-fluorophenyl)- 6 met hyl - 7- hydr oxy 25 ;;V
furo-(3,4-c)- pyrlglneoThls conpound was prepared as described in exanple 17* -

using, 1in p- quorophenyI bron1de |nstead of phenyl brom de.
Yield : 74 %of-ai
el enental an
formula [err /R E OXF sy v

- 11 - Exanple 20 1, 3- dlhydro 3-

-trifluoronethyl

(7Phydroxy-furo-(§ %g[%ﬁ”f‘%‘? HP? g’g’rﬁ%lfh%dvﬁg Sﬁfgfﬁ(?&ddsnaeiﬁ?ﬁngéﬁ

gxanpgg 17 5but bwplgyifgluggtphepyanﬁrdmrﬂndbybp-prwﬁrdqxummhhylpbbagw'

romde in s | e 0 ite y t e uc r

[err] with d&é%ﬁ‘égg t*%nsquerrélh : fyé‘?\ea y5| S ﬁ i \?é# % dﬁﬁﬁ% gg%ﬁq"%

cor r espondenpeodwictth mﬂ#xﬁngrnﬂti[Z#QTC Twethcoqmmmmpoawﬁxonnsoebementaﬁ

10 water appLQD;lL MY Ayl foh EX8HBLEG21good correspondence with the
formula CZIH16 3N02 .HCl. The compound was 1nsoluble in

10 water at room temperature.

d correspondence wth the )
gin: wat er at Hmmtmmmauue

. Example 21 _
1,3-8ihydro-3 Ajp-ethoxxphenyll-3-phenyl 6—methy1 7-hyvdroxy-
furo~(3,4-c)-pvridine

. This-éompouhd was'obtaineé'as-éescribeé“in.example 17
15 but replacing the phenyl bromide .-by p-ethdxyphenyl bromide
in step (i). Yield : 58 & of & white 'proc‘mct melting at
230°C (Tottoli), elemental analysis of which showed good
correspondence with the formula C 22H21N°3‘HC1 The compound

was insoluble in water at room temperature.

20 " Example 22
1,3-dihyd ro-3Ajp-a1ethy1am1nomethoxyphenyl) 34phenv1—6-
methyl-7-hydroxy-furo-(3,4~c)~pyridine '

‘This compound was obtaxned as descrxbed in example 17

but replac1ng, in step (iii), the phenyl bromide by
25 p-diethylamint;methoxyphenyl bromide. Yield : 56 & of a
- beige powder melting at 202°C (Tbﬁtoli),_élemental analysis
of which showed good correspondence with"the formula

625H28N203. The compound was insoluble 1n water at room
temperatute.

ystalline product nmelting at [err] (Tottoli) wi th deconposition, 5Jq



furo-(3,4-c)-pvridine This conpound was obtai ned as described in
& but replactng the phenyl bromide by p-ethoxyphenyl bronide

(i). Yield : 58 [err] of a white product nelting at [err] (Tottoli), .
el emental anal’ysis of which showed good correspondence with the formula
[err]. The conpound was insoluble in matérlat'roonltenperature. 20

Xdnpl e 22 1, 3-di hydr o- 3- (p-di et hyl am nonet hoxyphenyl ) - 3- phenyl - 6-
“met hyl - 7- hydr oxy-furo-(3,4-c¢) -pyridine This conpound was obtai ned as
described in exanple 17 but replacing, in step (iii), the phenyl brom de by
25 p- di et hyl agemoTRt Paxyphenyl = brom de. Yield 56 % of a bei ge powder

1, 3-di hydro-3- (p- et hoxyphenyl) - 3- phenyl - 6- net hyl - 7- hydr oxy- @ :
pl.p. 17 .
Q 1)

melting at [er o] 1),. el enental anpal_ysis h _showed_ good |
wat er at room phepglatHnethyl-7-hi;dr o233} 4-8)cH dive

[ p- (N-pyrrolidinyl-nethoxy)-phenyli-3-
phenyl - 6- net hyl - 7- hydr oxy-furo-(3,4-c) -pyridine This conpound was obt ai ned
as described in exam3td €l compounduwas epbtisingd ias degcxibed, inhexpmpdyel 17

white or et o | PREPEEEFaicilly i SKRW) (PREVY e RECPNSEY] Biodige BV 2

whi ch showed gd¥tbyorelekdinifermsthaish) tgtemor retamidr s | .YiBiad cofBRnd  was

insoluble in of a white crystalline product melting at 189°C (Tottoli),
elemental analysis of which showed good correspondence with
the formula C25526N203.HC1. The compound was insoluble in

10 . water at room temperature.

Example 24
l,3-dihydro-3,3-di-(p-fluorophenvl)-6-methyl~-7-hvdroxy-
furo-{3,4-c)~pvyridine

This compound was obtained as Gescribeé in example 1
15 but replacincg the methyl iodide by p-fluorophenyl bromide
in steps (i) and (iii). Yield : 71 % of a white crystalline
. product melting at 236-239°C (Tottoli), elemental analysics
of which showed good correspondence with the formula
CZOHISFZNDZQ The compound was insoluble in water at room
20 temperature but soluble in dimethylsulphoxide.

Example 25 o : _
1,3-dihydro-3-(¢ ~furyl)-3-(p-methylthio-phenyl)-6-methyl-
71-hydroxy-furo-(3,4-c) —pyridine

This compound was.obtained'as described in example 13
25  but replacing the ethyl iodide, in step (iii), by
‘ 24methy1thio-pheny1 br'dm_idé. Yield 52 & of a beige powder
melting at 176°C (Tottoli), elemental analysis of which
showed good cor:éspondence with the formula clgnl7uo3s.801.'
The compound was slightly soluble in water at room

30 temperature. | |



10 water at roomtenperature. Exanple 24

1, 3- di hydr o- 3, 3-di - (p- f | uor ophenyl ) - 6- met hyl - 7- hydr oxy-

furo#8\4-c)-pyridine This conpound was obtai ned as described in- exanple 1 ~,
‘ repl acing the methyl iodide by p-f |uorophenyl bromde i‘n steps

. ii). Yield: 71 %of a white crystalline product nelting at

236-239C (Tottoli) , elenmental analysis of which showed good %ﬁ

correspondence with the formula [err]. The conpound was insoluble in =<

~water at room 20 tenperature but sol uble i'n di met hyl sul phoxi de. Exanple-

25 1, 3-di hydro-3-(a -furyl)-3-(p-nethyl.thio-phenyl)-6-nethyl - - _

7- hydroxy furo-(3,4-c)-pyridine This conpound was obtai ned as descrlbed I n

exanpl e 13 25 but replacing the ethyl iodide, in step (iii), by

p- net hyl t hi o- Ehamgleb2§n1de Yield 52 % of a beige pomder nelting at [err]

(Tottoli), el gny _ ) Iu@uﬁg ‘ & W th the

formula [err] S POU e Ot '

30 tenperaﬂﬁ;é__l_EX_igiﬂgExanple 26 1 3- dlhydro 3, 3-di

([err]-furyl)-6-nethyl-7-hydroxy-furo- (3,4-c)- pyr|d|ne Thi s conpound was

Dby Terr]-ur ghis” coRpRind, vas Modafndd 4 ddfefinds ifoerSpelf 13
at [err] but replacing the ethyl iodide, in step (iii), by «-furyl
5 bromide. Yield 56 $ of a beige powder melting at 184°C
(Tottoli), elemental analysis of which showed good
correspondence with the formula 016313N04.HC1. The
compound was slightly soluble in water at room temperature.

Example 27
~1,3-dihydro-3-cyclohexyl=-3-(2,3-dichlorophenyl)-6-methyl-
7-hydroxy-furo—-(3,4-c) -pyridine

10

This compound was obtained as described in example 1
but replacing the methyl iodide by 2,3-dichlorophenyl’
_ bromide in step (i) and by cyclohexyl bromide in step
15 (iii),.Yield : 76 & of a white crystalline product melting
with decomposition: at 195-197°C (Tottoli), elemental
analeis of which showed good correspondence with the
formula C26H21C12sz. The compound was insoluble in water
at room temperature but soluble in 0.1N HCl.

20 Example 28 - _ _
' 1,3-dihydro-3-cs clohex 1-3- "-Chlor'o henyl -6-methyl-7-

hydroxg-furo—(l 4-c) ggr1dxn

This compound was obtained as described in example 27
but replacing 2, 3—dlchlorophenyl bromide by p-chlorophenyl
25 bromide in step (i). Yleld 2 79 % of a white crystalllne
' product meltlng at 205-208°C (Tottolx), elemental analysis
of which showed good correspondence with the formula
C,oH;,C1 NO,. The compound was ihsoluble_in water at room
temperature but soluble in 0.1N HC1,



(Tottoli), el emental analysis of which showed good correspondence
with the fornmula [err]. The conpound was slightly soluble i n-water at-{<QO8R
. henperature. Exanple 27 10 ’

"1, 3- di hvdr o- 3- cycl-ohexyl - 3- (2, 3-di chl or ophenyl ) - 6- net hyl -

7- hydroxy-furo-(3,4-c)-pyridine This conpound was obtai ned as descri béd in
exanple 1 but replacing the nethyl iodide 59 Z, 3-di chl orophenyl brom de in
st™ep (i) and by cycl ohexyl bromde in step 15 (tii). Yield : 76 %of a

white crystallipe E Edugé mel ting with deconposition at 195-197C
(Tottoli), el lysis of which showed good correspondence

with the formi EDohiEgly Ya3-(psllubkephenydl) 6 —fie thedR7 -
temperature but, sol ub , HC] ﬁd emmﬂe28 _

1, 3- di hydr o- 3- cyEtrehe or-of 6- met hyl - -
hydroxy furo- (3, 4- c) pyrldlne ThIS conpound was obtalned as described in
exanpl e 27 but repl aci o} h e

brom de in step (i)-. chémggﬁgb ?QQ §E¥E1HE9 staF%%ﬁglgE%guct 1P£¥5
205- 208C BTot t oPYY, éeeheﬁ@ag aparhiesophenyldi c Progyidfed YgomfluorOPheny

correspondence bi%:ﬂ\iethﬁ s‘ts&rp”rutﬁ) Ie&ri]eldThae agrrnowsﬂl ¥awhiigeoldystdlline
wat er at roomte

1, 3- di hydr o- 3- d@% éureéguﬂgfpﬂﬁgle' Bo§%$&g$ at- 20%-2105éam%é%téiz),

hydr oxy-furo- (3eleméntali anaktysis of which showed good correspondence with

the formula C20H22E NO,. The compound was insoluble in

10 water at room temperature but soluble in 0.1N HC1.
Examgle 30
l,3-dlhzdro-3,3-d1cyclohele- -methyl- 7-hydroxy-furo-
(3,4~c)-pyridine

This compound was obtained as described in example 1
15 by using cyclohexyl bromide in both steps. Yield : 69 % of
a white crystalline product'melting with decomposition at
187-190°C (Tottoli), elemental analysis of which showed
good correspondence with the formula CZOHZQNOZ The
‘compound was insoluble in water at room temperature but

20  soluble in 0.1N HCl.

TOXICITY

The toxicity of the compounds according to the
invention has been determined on rats and mige by the oral
route. No LD 50 could be found for no death was noticed at

25 the dose of 5 g/Kg for rats and of 2 g/Kg for mice.

A sub-acute toxicity study was undertaken'on rats and
dogs at the doses of 10,60 and 360 mg/Kg for six weeks by

. oral route : no deaths occurred and no variation of the
measurable factors was noticed.



Thi s conpound was obtained as described in exanple 28 5 but replacing

p-ch

R

tenperature but soluble in 0.1IN HCl. Exar 30
1, 3- di hydro- 3, 3-di cycl ohexyl - 6- et hyl - 7-'h oxy-furo- (3,4-c) -Pyridine
Thi s conpound was obtai ned. as described in exanple 1 15 by using

cycl ohexyl

brom de in both steps. Yield : 69 %of a white crystalline_.

product melting with deconposition at 187-[err] (Tottoli), elenental
anal ysi s of WRAHARMBBOROEGYgood correspondence with the fornula [err]
The conpound was insoluble in water at roon1tenperature but 20 squbIe

in 0.1N HCL. TOXICITY The toxicit of the co oun accordlng
invention has been F&ecr hnkegesk rof sthrq GRAMRP ?h@ ﬁﬁerbﬁY%n RB"LB%%)

coul d be foungebfr epdddndied WS varticwnsl pliadhacolodbcdeestst 5 g/ Kg for
rats and of 2 g/Kg for mice. ‘A sub-acute toxicity study was undertaken on
rats and dogs at the doses of 10,60 and 360 ng/Kg for six weeks by oral

no de&thsSQudgrn&dthujunl_ eﬂlImunﬁtihg_gggﬁhgagﬂs_factors was

route :
noti ced.
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- 15 - PHARMACOLOGY

This study'has been -cpndu_cted on Wistar male rats
weighing 250 - 260 g. | | |

Sixteen batches each.of eight animals were used : one
for control, one'_t:eated. by tienilic _acid ‘as reference
compound and fourteen batches by the compounds'according-to
the invention, all animals of these last fifteen batches at
the same dose of 50 mg/kg/day.

-~ Each aniﬁal was placed in a metabolic cage fitted for

‘the collection of urine and treated for three days;

neither food nor drink was given during the treatment in
order to avoid any'contaminétion; The collected volumes of
urine4w§re measured after six hours and twenty four hours.
After six hours, each animal received 25 ml/kg of
physiologic serum. On the fourth day, each animal received a
last treatment and blood wastaken off at the retro orbital
sinus under slight anaesthesia by dlethyl ether. The
results are reported inTable 1.

2 ) Action bngg;oodgpgessg;e.

This study wés conducted on rats éuffering lfrom
induced high blood pressure, by the method of GOLDBLATT in
comparison with Indapamine. This method is not -

—

Qrophenyl bromde by p-fluorophenyl bromide in step (i). Yield : 83"

ite crystalline product nmelting with deconposition at .

| (Tottoli), el'emental analysis of which showed good correspondence
formula [err]. The conpound was insoluble in 10 watef at room

.

Lo

b ]

N

et

t he

described in detail for it is well known. The study showed, at the

same therapeutic doses, that the compounds of the invention
have on this test the same action for the lowering of
blood pressure on the rats.



The interest of the conpounds of the invention has been evidenced by.
various pharmacologic tests. 1 ) Study of the urinary elimnation iz
Hat. 5 . - This study has been conducted on Wstar nale rats
250 - 260 g: Sixteen batches each of eight animals were used : one Y€
control, one- treated by tienilic acid ~aggreference conpound and fourteen
‘bat ches by the conpounds according to 10 the invention, all animals of
tese last fifteen batches at.the sane dose of 50 ng/kg/day Each ani nmal
was placed in a metabolic cage fitted for the collection of urine and
treated for three days. nelther food nor nk mai.o|ven durln
treatnent in 1 jo 2R EXE : En
of urine-were neasured after Si X hours and tmenty four hours. ﬁﬁter Si X
hours, each aninmal received 25 m/kg of physiologic serum On the fourth
day,,each animal received a last treatnment and bl ood was taken off at the
retro orbital 20 siPabs shady hasibeen ganductked accoydiagettioytheemedhod
The results argg epQit,edaMMERRAR land@ )cdial. on oAmD! qpd @m%surrwm S 200,
study was co ed on rats suffering frominduced high b

pressure, by thHeethod of GOLDBLATT in 25 conparison wth [|ndapanine.
This nethod is not described in detail for it'is well known. The study

have on Phis teot 1S ShF e PBRET n. shEREERERHF oor i oEHF o taT
the rats. days induces in the rabbit a higher hepatic bio-synthesis
of cholesterol. Blood is taken off after the sixth day in

Xthe abdominal aorta for the dosage of total 1lipids,
triglycerids, total cholesterol, HDL cholesterol (enzymatic

=R -l - A —d

10 method after electrophoresis on cellulose acetate).

The livers are taken off and weighed. In all the
cases the administration was done directly in the
oesophagus from the third to the £fith days. This
experimentation has been  conducted simultaneously on 15

15 batches _each of six animals, two control batches (normal
control and control without food), one reference batch
(animal -without food but treated by tienilic acid) and the
last twelve batches by twelve of the compounds of the
invention. These thirteen last Dbatches receive 50

20 mg/kg/day. The results are reported in Table 2 wherein the
‘letters A to F represent : -

Weight of livers in g,

Total lipids in g/1,

T:iglyqerids in g/1,

Total cholesterol in g/1, _
HDL cholesterol in g/1 (two columns),
LDL cholestercl in g/l.

25

MO OWD



- 16 - 3__Action on an experinental hypér lipema on rabbit. This study has

been cgha ed according to the nethod of C.B. AMVERMAN and Coll. ; Am '\J
J PHY L/1961) 200, 75- 79. 5 In this nethod, thé suppressmn x
of dring f6r five days induces in the rabbit a higher hepatic bio-synthesis

of choresterol. Blood is taken off after the sixth day in the abdoni nal
aorta for the dosage of total lipids, trigtylderids, total chol esterol, HDLA’j
A

chol esterol (enzymatic 10 met hod afteir ElEetE onhoresi s on cellul ose
acetate). The livers are taken off and wETghed. In all the cases the
- adm ni strati qmr—was—done _diyectry I tne oesopnagus rTom thne —wnrrtd

"to the fitH Admjnistrypien e' eri ment at i on hasVeja®gs c@dduct ed
si mul t aneouslly on R&r P% ches each o I X an l's, two gontr
bat ches (nornfa I°fcéﬂt‘?&ﬂ‘8éﬁﬂ§' c ntral %%t hout foo>c<f) gﬁg ref er ende l?é‘gch
(ani mal withd Syt ep e t—aR et R e et pe-y-e——t
batches by jtwelve of-the c ounds of the I-nvention. T1ese th| rteen
| ast bat ches Cesetole 50 20 = n@/kg/day The déslul ts afe rept.8ed in
Table 2 wherdin the letters Ato F represen A Wight of livers in gl B
: Total Iipids 1 94411cC ¢ glycerids in ¢/1, 25 D : TJotal chol esterfol
ingll, E: HoL cQplgsterol ip o/ 1 840 col firms), B+9 LDL ¢hol est@rol in
o/l . _ _ —

EX. | | 10.2 . 10.6 ~ 20.8

EX. 3 10,2 - 10.6 - 20.6

- - — '

EX. 4 10.4 : 10.9 ' 20.7

EX. 6 10.0 10.8 20.5

EX. 8 10.1 10,7 20,5

EX. 11 -~ 10.3 11.0 20.9

EX. 12 _. 1.1 - | 10.8 20.3

EX. 15 8.8 o 10.0 20.1

EX. 17 10.1 10.8 21.0

EX. 20 10.5 e | 213

EX. 21 10.2 - _ 10.9 _ .20.8

EX. 24 1 100 ©10.6 | 20.2

EX. 28 9.8 - 10.9 20.4

EX. 30 10.5 " 11.2. 21.1




-~

- 17 - TABLEZ1Admnistration Vol unes (m) per
os of 50 ng/kg/ day 0 - 6h - 6 - 24h 0 - 24h
Sefitrol . 5.7 14.1 19. 8 Ti eni
8.0 8.9 16.7 acid EX. 1 .
10. 6 20.8 EX. 3 10. 2 10. 6
20.6 EX. 4 10. 4 - 18 - 10.9 20.7 EX. 6
180 10. 8 20.5 EX. 8 . - 10.1
10.7 20.5 EX. 11 ~10. 3 11.0 _
20.9 EX. 12 10.1 _ 10. 8 20.3 EX. 15 -
8.8 ' 10.0 . 20.1 EX. 17 10.1
10. 8 21.0 EX. 20 10.5 11.4
21.3 EX. 21 ' -10. 2 18 9 20.8 EX. 24
10.1 . 10. 6 . 8. 9.8 '
10.9 20.4 EX. 30 10.5 11. 2.
21.1 T A B L E 2—chetqsteroh—of Fot-at—R-asHBi-i-c—vat
t he chol §s- 1 ipgoprot |ei ”ﬁmmc =Tl A c“““‘:;:“l“ C
D E . F E Contr ol g lepoprotuﬁ 18 tero 1.69.
0. 83 0.18 - 0.29 , 4. 43 P » £ r .
Control 3.52 5.18 1.69 0.83 ' _ 0.18 0.29 4.73
Control
without 2.52 11.10 1.23 2.66 0.41 2.12. 6.81
food
Ti:t_::lic 5.80 12.28 1.97 2.48 0.23 1.77 15.72
EX. 1 2.63. 11.05 1.48 2.51 0.31 1.70 8.0)
EX. 3 2.79 .l|.67l 1.53 2.47 0.30 1.62 7.93
EX. 6 2.72 11.44 1.57 2.50 0.24 1.65 8.17
EX. B8 2.72 12.04 1.47 2.48 0:27 . 1.67 8.3]
EX. 11 2.65 11.56 1.61 2.50 0.28 1.67 7.79
EX. I2. 2.66 iZ.lO 1.62 2.46. 0.29 1.63 Bl.lG'
EX. ‘15 2.77 11.86 1.44 2.49 0.25 " 1.66 8.19
EX. 17 2.70 | 11.93 1.49 | 2.4 0.27 1.64 | 8.24
sx..zp 2.69 ll.?9 ) 1.4 2.5) - .0.26 I.G;o 8.12
EX. 24 2.78 ' 11.97 1.48 2.46 0.27 1.70 7.85.
EX. 28 2.62 11.46 1.48 2.45 0.23 1.64 8.22
zx; 30 2.65 11.88 | 1.50 2.53 0.29 1.67 B.22




Control w thout 2.52 11. 10 1.23 2.66 0.41

2.12 6.81 food Tienilic 2.80 12. 28 1. 97 2.48 0.23
1.77 | . 5 72 EX 1 2. 63 11. 05 1. 48 2.51 - .0.31
1.7012' 01 EX. 3 2.79 11. 67 1.53 . 2. 47 - 0. 30
1.62 ; 93 EX. 6 2.72 11. 44 1.57 2.50 0.24
-1.65 %8.17 EX. & 2.72 12.9409 - 1.47 2.46 0. 27

1. 67 - 8.31 EX 11 2. 65 11. 56 .1.61 2.50 0.28
1.67 7.79 EX. 12 2.66  12.10 1.62 2.46 0. 29
1.63 8.16 EX .15 2. 77 11. 86 1. 44 2.49 0 25 ..
1. 66 8.19 EX. 17 2.70 . 11.93 1.49 2. 47 0. 27
1.64 8.24 El. 20 2. 69 11.79 1.44 2.51 0. 26
1.64 8. 12 EX. 24&n conclygion of]thgy varxq:sqgexperngquatzonso it7can
i- 22 g ggb@( n3§1ced @hﬁ@ the Je7e unds 1048 the 21x4v5ent10n hate a
1.67 8. Zregulan -d"lur’r'ec?d't‘l’cl G§|td'ﬁ"of sllﬁgh\éyl oﬁgtgﬁﬁeﬁ%ﬂt aft!?%ngnpfm

' gan be noticddurekdicst ket ctr:tmposamb chigmidal fmbmyhoﬁhlﬂazed:icr)eguhahuman
t t t
LS ot 1B aB A RS, apbh™n Ut CHiE 1kt Ul B 38R

action on t hepre®snireg wifich ¢isl mdmnr@ommnhmsdmmbncSOMn limited to~

di uretics but ¢hieMdafd drix 4 or é’é’éﬁ@ﬂﬁ? Qﬁ%ﬁ%ff‘&n@ﬂoﬂypﬁht BRhleen 1mﬁBrQh'ﬁ%r

inmportant fact, 1S a significative Towering th I pid rate in ;
this is a hi gfRgts a¥®r b &ignifdicatige ¢ H-Qwﬁét’-l"@ntgflcﬁhe t tdREEd rqﬁ;es 1n

diuretics aralgeaePMHHAssn&féwhighlplﬁ@véf@ﬁl@raetieﬁclQbQStheOpthbats

cireul ar])./O | ns‘é];:];la %ncbes %grr%tlcs are generally suffering also from
arteriosclerosis or other circulary insufficiencies wherein
the lowering of the lipid rates is highly desired. For this
reéso_n, the 'compounds 'of the invention may Be_' considered as
diuretics .offering a better prOteétion of the patient.

15 ' CLINICAL EXPERIMENTATION

A clinical éxpérimentation has been conducted on 127
patients ‘with compounds of examples 3, 4 and 5. Each
‘patient was treated as follows : on days 1, 3, 5 and 7,
administration (double blind route) of a single dose of

20 100 mg or 200 mg or 400 mg of the selected compound or an

equivalent presentation of placebo at 10.00 a.m. after a
complete urination. Unns were collected for the following
24 hours for determination of the diuresis. No treatment
was given on days 2, 4 and 6.

25 | The diuresis was increased by 130 to 164 % at the
dose of 100 mg, by 192 to 248 % at the dose of 200 mg and’
288 to 371 % at the dose of 400 mg (percentages given by
reference to the action of placebo) with a better tolerance
than with the compounds of patent application no.

30 2092586 ' |



the lowering of the lipid rates is highly desired. For this reason, the
conpounds of the invéntion nmay be considered as diuretics offering a be
Jprotection of the patient. 15 CLI.NI CAL EXPERI MENTATI ON A cl i ni cal
experimentation has been conducted on 127 patients with conpounds g
_ xanples 3, 4-and 5. Each patient was treabgd_as follows : on days \
-a adm ni stration (double blind route) of a single dose of 20 100" .ny
GN“ZOO ng or 400 ng of the selected conpound or an equival ent presentation
of placebo at 10.00 a.m after a conplete urination. Uines were collected
for the follow ng 24 hours for determnation of the diuresis. No treatnent
was gi ven on da&g§§§§3é5£9§6 25 The diuresis was increased by 130
to 164 % at the dose of 100 ny; by 192 to 248 % at the dose of 200 ng and
288 to 371 % at the dgse of rcent ages en hy reference to th
~action of placebo) mﬁ?ﬁeapﬁg FéFnBoﬁgs gtfﬁm&!iﬁqﬁ?t “Eﬂﬁ%%ﬁ%
-patent appli catamd ng;elSﬂuerOé&ﬁSﬁles - :120for PRESEDE¥S | Ciihél’heiq:s&g‘ear n.afri.ts
node of adminis i gp! yge e
t he dosage uni téséc £9€?5265 io?ogb of %%gé?%lvgﬁdr%%r e%q‘ent gteher \;ﬁ%‘s
an 5 aépropraBPEOEGJaterCasnsﬁrassschréH -sR@BchQGY I n hunan therapy it

is generally advisable to adm nister 100 to 400 ng per diemfor at |east
one week

POSOLOGY

In human therapy it is generally advisable to
administer 100 to 400 mg per diem for at least one week
and, more generally, two or three. weeks.



N e i T el e L

and, nore genérally, ree weeks. -21- CLAIMS: 1. A

1, 3- dlhydro 7- hydroxy-furo-(3,4-c)- -pyridine derivative of the ., |
_ general for m&y ”Hmnﬁ herein or a therapeutically accept abl e acid 5 e
addigd~qn sal t* , 3-di hydro- 3, - .

3, 64k#pet hyl - 7- hy r oxy-{ uro- (3 4-c)- -pyridine. 3. | _
1,3 dr o- 3- (n-pentyl ) - 3, 6-di met hyl - 7- hgdroxy- furo-(3,4-c)-pyridine. 10@f¢

- di hydr o- 3- phenyl - 3, 6-di net hyl - 7- hydroxy-furo- -(3,4-c)-pyridine.

. 1, 3-di hydr o- 3- p- chl orophenyl ) - 3, 6-di met hyl - 7- - hydr oxy-

uro(3,4-c)-py : 6. 1, 3-di hydr o- 3- (p-f |l uorophenyl) -3, 6-di net hyl -

5  -hydroxy-furo(g, 4 QldQM ngns-mz 7-hydroxy-furo-(3,4-c) -

, 3-di hydr o- 3-( err tﬁl ¥ 6- di EE - K¥ i %Y

furo- (3, 4- c) ngF& ge i ative o gene a rmula I as

, 3-di hydro-3 Béf@ﬁed ﬁeteinebhoayphen;ppueﬁbylly acceptable acid

3, 6-di nmethyl - y o] )-pyridine. 20 9.

, 3-di hydio- 3-¢€ Exgggﬁ(ﬁ;EE tﬁ?féggnethyl 7- hydr oxy- . .

furo- (3, 4-c)-pyridine. 10.

, 3- di-hydr o- 3- chyl133@8199&&5)3?3nELthmzthydnqxuydrak&aeaxé-qb nyendlne

1. 1,3-dihydro-3 ¥I-3- heny nmet hyl hydr oxy- f ur o-

(3 4-¢) - pyri dirR¥Fi in 1, 3- di hydr o- 3- et hyl - 3- (p- chIorophenyL) 6- net hyl -

3. 1,3-dihydro-3- (n-pentyl) -3, 6-d1methy1-7-hydroxy-
furo-(3 4-c)-pyrid1ne.

10 4. 1, 3-dihydro-3-pheny1-3 6-dlmethyl-7-hydroxy-furo-
~(3,4-c)-pyridine.

5. 1, 3-d1hydro-3-(Erchlorophenyl) 3, 6-d1methy1—7-
~-hydroxy-furo{3,4-c)-pyridine.

6. 1,3-dihydro-3-(p-fluorophenyl)-3,6-dimethyl-7-
15 <~hydroxy=-furo<{3,4-c)-pyridine.

7. l,3-dihydro-3-(thhienyl)-3,6-dimethyl—7-hydroxy-
-furo-(3,4-c)-pyridine.

.8.  1,3-dihydro-3-/2-(3,4,5-trimethoxyphenyl)~ethyl/-
-3,6-dimethyl-7-hydroxy-fure{3,4~c)-pyridine.

20 9. 1,3-dihydro-3-ethyl=-3-(n-propyl) -6~-methyl-7-hydroxy-
- =furo-(3,4~c)-pyridine.

10. l,3-dihydro-3-ethyl-3-(g—butyl)#G-methyl-7-hydroxy-
-furo{3,4-c)-pyridine.

11. 1,3-dihydro-3-ethyl-3-pheny1-6-methyl-7-hydrdxy-fur¢-
25 -(3,4~-c)-pyridine.

12. 1,3-dihydro-3-ethyl-3-(p-chlorophenyl)-6-methyl-7-~



“-22- -hydroxy-furo-(3,4-c)-pyridfne. 13. | \\\\\\\\\\\\‘\\~

1, 3-di hydr o- 3- ethyl-3-(n}trifluoronethyl-pheny

‘7 hydroxy furo-. (3,4-c) -pyridine. 14. 1, 3- d| ?IIMII
[err]( furyl) -6-nethyl-7-hydroxy- 5 -furo- (3 4 d) +p 1
, 3-di hydr o- 3-vi nyl - 3- (p- net hyl t hi o- phenél) 6- met hyl -
-<7-hydroxy-furo-(3 4,c)-pyridine. 23 di hydr o- 3- propyl - 3
(@wchlorophenyl) -6-nmet hyl - 7- - hydroxy-furo(3,4-c)-pyridine. 10
1, 3-di hydr o- 3-di net hyl ani nopr opyl - 3- p- chl_aor ophenyl -
_6- met hyl - 7- hyohpRyoryréures (Z.g)-clpywam&ls
‘1, 3-di hydro, -3, 3 di phenyl - 6- net hyl - hydroxy furo- .-(3,4-c¢)- pyrldlne

B e i e

- 7- hydr oxy- furamé8h§1ey-hpatbﬁyn£ur34(3 4-c)-pyridzne.
1, 3-di hydro-3-(p-trifluoromet hyl phenyl)-3-phenyl - 6- -nethyl 7- hydr oxy- fur o-
(3,4-c) -pyridine. 20 22. 1, 3-di hydro- 3-

(pBeEhﬁxyphenylﬁ'B bhézﬁfhgduptBybthyl;ﬁydryﬁefxmkrﬁfmaﬂhz} 7phydatioxy - 23.
I ny L ypheny - o-

- phenyl - 6- net hy %858 33!* é?L o- ?§§4-c) -pyridine. 24.

1, 3-di hydr o- 3- [p (N—pyrrol|d|nyl-nethoxy)-pheny!];

- 3-pheny] - 6-nej gyl - 1, B¥di9§)iri>u50v16§143¢-)(g-9&€11®1&1o-pheny1) -6-methyl-

-7-hydroxy-furo~(3,4,c)~-pyridine.

~16. 1,3-dihydro-3-propyl-3-(p-chlorophenyl)-6-methyl-7-
-hydroxy-furo<{3,4-c)~pyridine.

10 17. 1,3-dihydro-3-dimethylaminopropyl- B-Efchlorophenyl-
~6~-methyl-7-hydroxy-furo-(3, 4-c)-pyrid1ne

ig. l,3—dihydre—3,3-dipheny1-6-methy1-7-hydroxy-furo-
-(3,4-c)~-pyridine.

l9. 1,3~dihydro-3-phenyl-3-(p-tolyl) -6é-methyl-7~
15 -hydroxy-furo—(3,4-c)-pyridine;

20. 1, 3-&1hydro—3-phenyl-3-(E-fluorophenyl) 6-methyl-
—7-hydroxy-furo~(3 4-c)-pyr1d1ne. '

21. 'l.3-dihydro-3-(Eftfifluoromethylphenyl)-3-phenyl-6—
- =methyl~-7-hydroxy-furo-(3,4~c)-pyridine.

20 22. l,3—dihydro—3-(Erethdxyphenyi)-3-phenyl-6ﬁmethy1-
=7-hydroxy-furo-(3,4-c)-pyridine.

23. 1, 3-dihydro-3—(g-diethylaminomethoxyphenyl)-3-
-phenyl—G-methyl-?-hydroxy-furo-(3 4~-c)-pyridine.

24. 1,3-dihydro-3—[p-(N-pyrrolidinyl—methoxy)-phenyl]-
25 -3-phenyl-6-methyl-7-hydroxy-furo-(3,4-c)~-pyridine.



-23- 25. 15 uinyuro 3, 3-di (p- quorophenyI)-61nethyI-

1, 3- dlhydro

- et < 7- hy
' ro-3,3
dlhydro 3-cycl ohexyl - 3- (2, 3-di chlpfophenyl ) - 6-

-hydroxy-furo- (3, 4 c)- (rldlne

ﬂ“M ([err]- nethylthlo phenyl ) - 6-
pyridine. 5 :

TR

A

([err] furyl) 6- met hyl - 7- hydroxy- -furo- (3 4-¢c) - pyr|d|ne

- et hyt? 7- hydr oxy-furo-(3, 4-c)-pyridine. 29.
1, 3- di hydr o- 3- cycl ohexyl - 3- (p- chl orophenyl ) - 6- 10

Teghé|h7dhyde&y fuﬁ fﬁfhf%rd%ﬁ}!“dﬁﬁ]4Kluorophe$¥%)-6-methyl-7-
i hydro-3-¢ exy rophe met hy
- 7- hydr oxy- f uro® ‘grg?‘%')%‘b‘;’/‘?'g?hje &) 1‘9 Fiddde °

1, 3-di hydro-3, 3- d|C|cIohexyI 6- nethyl 7- hydr oxy- -furo- (3, 4- c) pyrldlne

32. A processyfor {he
- et hyl - 7- hydroéy f%f% %

%

15

%%feﬁ %&oﬁuﬁ'o-ener -fo-r mil a |

as defined rmwtm¢¢h!lmﬂ1hzékgﬁy %;HﬂTéﬂrﬁrQ%nEY§§¢@P%vsecondary al cohol - of

- the general

formula Il as defined herein, reacting the resultant 20

cetone uih 2 s9ToounS ol 0o 95ne el o IR LEthl o6 oligegenerel n 11

resul tant tert+fuyoal3phet) vpyidineci dic agent to provoke br eaki ng of t he

i sopropylidene ring and 3,4 cyclisation. 25 -33. A process according to
claim32 in which the oxidation is effected with nanganese di oxi de.

process for the8 prehad=dinydes-3IrqyGlohenylkui-6(2,3-dichlorophenyl) -6~
met hyl - 7- hydr Qxye § 1y = 1 h fafox b Ab-063 A d Vvt veq He [ he

10

15

20

25

29. 1.3-dihydro—3-cyclohexyl-3—(E-chIOrophenyl)-G-' e
methyl-7-hydroxy-furo{3,4-c)-pyridine.

'_30. 1,3-dihydro-3-cyclohexyl-3-(p-fluorophenyl)-6-methyl-

-7-hydroxy-furo-(3,4-c)-pyridine.

31. . 1,3-dihydro-3,3-dicicl ohexyl-6-methyl-7-hydroxy-
~furo-(3,4-c)-pyridine.

32. A process for the preparation of a 1,3-dihydro-6-
-methyl—?-hydroxy-furo—(3,4-c)-pyridine derivative of
the general formula'I as defined herein, the process
tomprieing exidizing a secondary alcohol of the general
formula II as defined herein, reacting the resultant
ketone with a compound of the general formula Xa, as
defined herein in the presence of magnesium in diethyl
ether at the boil and treating the resultant tertiary
alcohol with an acidic agent to provoke breaking of the

' isopropylidene ring and 3,4 cyclisation. .

33. A process according to claim 32 in which the
oxidation is effected with manganese dioxide.’

'34. A process for the preparation of a 1,3-dihydro-6--

methyl-7-hydroxy~£furo-(3,4~c)-pyridine derivative of the

34. A



T.24- gener al

. formula | as defined herelgqﬁ substantlally .

._herein with reference to any of the Exa iH'i? ceu
\conposition conprising a 1, 3- l m"n”ﬂm”m

- di hydr o- 6- nethyl 7- hydr oxy- furo (3,4-c)- pyrldlne derfvalive b

formula 1 as
salt. thereof

garrier.

e general
defined herein or a therapeutically acceptable acid addition
in.adm xture with a phar+seutically acceptable diluent or

" general formula I as defined herein being substantially
as described herein with reference to any of the
Examples. ' '

35. A pharmaceutical cdmposition comprising al,3~
-dihydro-6-methyl-7-hydroxy~furo- (3, 4~c)~pyridine
derivative of the general formula I as defined herein
or a therapeutically acceptable acid addition salt.
thereof in admixture with a pharmaceutically acceptable
diluent or carrier.




