- 1 - 4-Chloro-Furo-(3,4-c)-pyridine Derivatives DESCRI PTION The invention
rela1Q§ to new 4-chloro substituted furo-(3,4-c)-pyridine derivatives,
pyocess for,their preparation and to pharmaceutical conpositions
copt ing them The invention provides 1,3-di hydron@ﬁ}&% hﬁroxy-
f uno ,4-c)-pyridine derivatives of the general for \ &herein
each of [ERR] and [ERR] independent|y_rgpLesents a hydrogen atom a
straight chain saturated or unsaturated hydrocarbon group having from 1
to 5 carbon atons, a heterocyclic group having up to 6 ring atons, a
car bononocyclic group, a 10 phenylal kyl group or a phenyl al kenyl group, -
each of the groups represented by [ERR] and [ERR] being unsubstituted
or belng substltuted by one or nore chlorine or fluorine atons, '

a1 o wreg Py emivativésto 5 carbon atons,
al koxy grougs haV|ng fron11 to 5 carbon atons, alkylthio 15 groups having
froml atons, dial kyl am no groups in which each al kyl group has
from1l to 5 carbon. atons, dialkylam noal koxy groups in which each of the

f\llz\DRR?l kyl %r Oumhﬁld :Ltrtwlﬁ%k@x?/ &r'eflllfn:évs ééorrhéwmﬁ-ﬁq?ﬁhf&ll Eémweu%eﬁ
pyrro i ny al kox roup in ic e al kox group. as
fron120£ﬁ£ RR% éL %%%ﬁ %% é Vﬁﬁé%%ﬁpou Bs &ccBFRGRFTo fRE their

i nvent ipnepaeadfion and to pharmaceut1cal compositions containing them.

The invention provides 1,3-6ihydro-ﬁ-methyl-?—hydroxy-
W, furo-(3,4-c)-pyridine derivatives of the general formula 1I

wherein each of_Al and A2 independently represents a hydrogen
atom, a straight chain saturated or unsaturated hydrocarbon

having up to 6 ring atoms, -a carbomonocycllc group, a
10 phenylalkyl group or a phenylalkenyl group, each of the groups
represented by Al and AQ being unsubstituted or being
substituted by one or more chlorine or fluorine atoms,
triflﬁoromethyl groups, alkyl groups having from 1 to 5 carbon
atoms, alkoxy groups having from 1 to 5 carbon atoms, alkylthio
15 groups having from 1 to 5 carbon atoms, dialkylamino groups in
which each alkyl group has from 1 to 5 carbon atonms,
dialkylaminoalkoxy groups in which each of the two alkyl groups
and the alkoxy group has from 1 to 5 carbon atoms or an ¢-or B~
-(N pyrrolldlnyl)-alkoxy group in which the alkoxy group has from

20 l to 5 carbon atoms.

S~

group having from 1 to 5 carbon atoms, a heterocyclic group t\



s _
interest for their therapeutical activity, principally in the fields of
sel.ecti‘ve diuresis and | owering of blood pressure. The diuresis induce

t hese conpounds 5. leads to a high elimnation rate of Na and a Iow§é§g>
el i m.nati‘on rate'of K+. The invention further provides a process for t
preparation of 1, 3-dihydro-4-chloro-6-nethyl-7-hydroxy- :
-furo-(3,4-c)-pyridine derivatives of the general 10 formula | as above
defined, the process conprising treating a conpound of the general formula
Il 15 [ ERR] wherein [ERR] and [ERR] have the neanings

ascribed to them above, THé t Gompourd@s t adcHPd Biig B ¥hé efhvehtion are of
N- chl or osucci ni nm de

to obtain the carrespondl ng, 4-chlorpderivative t he
general formula |%n?ﬁﬁﬁ?%aﬁ?¥dhh?§rp@??iﬁﬁ%ﬁtb%?be%ﬁpfﬁiﬁyvaBﬁl?Eﬁﬁfgﬁx a
non pol ar sol ventiOthe £iebdssofli sél ectiree hdieresisecandhyowefingnofThe
I nvention furthery [ ar ut i L1l o} LS
13 hydr o-6- et ey BEGRERFE REE i ihee £O PRTLELA N PERESS BopBonnas
t he general 3 or mul@ads a80 harkigh cel imiepticndrete PE Yathand a low
phar maceutical |y @cempha®lien dbdtende og+carrier. The starting conmpounds |
may be prepared as descrjbed in our Patent Applicati ons Nos 2092586 apd
2137618. The inventi ontpg +?Y%%?¥%?eguﬁgh?ﬁe87%Y¥éﬁfn@ process gor the

preparation of 1,3=dihydro-4-chloro-6-methyl-7-hydroxy-
~furo-(3,4-c)-pyridine derivatives of the general
10 formula I as above defined, the process comprising
L,,/ treating a compound of the general formula II

15 I

wherein A1 and A, have tbe meanings ascribed to them

above, with at least a molar equivalent of

N-chlorosuccinimide, to obtain the corresponding

4-chloroderivative of the general formula I; the reaction

is performed between 0° and 15°C in a non polar solvent
— 2b such as dichloromethane or tetrahydrofuran.

' The invention further provides a pharmaceutical
composition comprising a 1;3—dihydro-6-methy1-7-hydroxy—
-furo~(3,4-c)~-pyridine derivafive having the general
formula I as herein defined in admixture with a



5 Exanpl es. -4 - Exarrpl'-e 1 ,
1, 3-di hydr o- 3, 6-di net hyl - 4-chl oro- 7- hydr oxy-furo-(3,4-c)- pyridine The - ,,

“starti g aterial  being the hydrochl ori de of 5 .

1, 3-di 3, 6-di met hyl - 7-hydroxy-furo-(3,4-c)-pyridine, it was first
necess 0 elimnate the hydrochloric acid before perform ng the ey
reacti '

nto a two litre reactor fitted Wath war m ng, cooling and
stirring neans, there were poured 22.15 g (0.11 nol) of the 10 starting
material and 500 m of water. After stirring, there was added, a sufficient
amount of a 10 % aqueous sol ution of sodium bicarbonate to reach pH 7
a white precipitate appeared, and was separated, washed and dri ed (16.5

gor 0.1 nol). 15 16 5 g of the base were then treated in a-
simlar reactor with 200 ﬂychl or omstﬂana under stirring, leading to
a suspensi on. Th.%haﬁga%%%ea% [E?!F&Ptalf’ erdiluentnexn EFSEF?‘-'added 14.7 g

(0.11 nol) of N-chloros CCIn ﬁge and T he stlrredf0é

hours. A white preci plt %ﬁ ﬁ"gaﬁ‘a‘“&m gépﬁ?gtgﬁ RS o‘??ed and
tallized frg 9 wWhi t

L?;QI; ?I n:azgr OdLC{%&%n% alo%%%%?%gggﬁ% ﬁgl géac%ggéggpeglﬁgﬁdence

with the fqr mul & 3459818 M'fl‘lé‘%lﬁ’@_‘éﬁ‘ﬁ;&ﬁpﬂ-lﬁﬁ‘@f&atgd by the following

5  Examples.



,25 1 3-di hydr o- 3- propyl - 4-chl or o- 6- nethyl 7- hydr oxy-furo- (3, 4- c) pyri di ne
This cenpound has been prepared by the method described in Exanple 1, from
1s 3- di hydr o- 3- propyl +6- net hyl - 7- hydr oxy- furo-(3,4-c)-pyridine. Y€ V9 %
of a product, “elenental 30 anal ysis of which showed good corre~-a»gp ce
mnth__he formul a [ERR]. Melting point [ERR]. -5- Exanple 3 1,3

- di hydr o- 3-phenyl -4 -chloro-6 -nethyl-7-hydroxy-furo- (3,4-c) - pyridine
Thi s conpound has been prepared by the methdd described 5 in Exanple 1
- from 1, 3-di hydro- 3-phenyl - 6- et hyl - 7- hydr oxy- furo-(3, 4-c)-pyridine.

Yield 69 %of a grystalline product, elenental analysis of which showed
good correéé%ﬁﬁ@i%eiMAth the formula [ERR]. Melting point [ERR]. Exanple 4
10 1, 3-di od Shypdebt-B; 6 pdmgithyledl~chlororTi-hyidro: d;4-c] 3. 4-¢)
- pyridine |§¥ggﬂgound has been prepared by the nmethod described in
Exanple 1, 1, 3-di hydr o- 3- p. chl'or ophenyl - 6- net hyl -
hydroxy-furo-(3,4-c)-pyridine. Yield 76 %of a crystalline 15 product,

[elEag?nt %L | ?nal ysis 'ﬂ'fe wtshtshewed MEGEk £01 ' eBReAGEN AN t My dfoéRLEPide of
|

1, 3- dlﬁydrolggﬁg£5¥ Bgyﬁh%nQFmg?gﬁﬁEFohgdﬁgFWWf“Fqn&ﬂwﬁquLR%Fidine: it

was first necessary to elxminate the hydrochloric acid before
performing the teaction.-

Into a two litre reactor fitted with warming, cooling
Lﬂ/' and stirring means, there were poured 22.15 g (0.11 mol) of the
10 starting material and 500 ml of water. After stirring, there
was added. a sufficient amount of a 10 % agueous solution of
sodium bicarbohate to reach pH 7 ; a white precipitate
- appeared, and was separated, washed and. dried (16.5 g or 0.1
mol).

15' 16.5 g of the base were then treated in a similar
reactor with 200 ml of dichloromethane, under stirring, leading.
to a suspension. This was cooled to 5°C ; there was then slowly
‘added 14.7 g (0.11 mol) gf N-chlorosuccinimide and the mixture
was stirred for two hours. A white precipitate formed, and was

20 separated, washed, dried and recrystallized from ethanol at

D 40°C. Yield 16.8 g (84 %) of a white crystalline product,
', elemental analysis of which showed good correspondénce with the
_formula C9310C1N02. Melting point 248°C. o
Examgle 2 o C
25 1, 3-d111ydro-3/groggl-4-chloro—s-mgthyl-?-hydro:g-furo-(344-cL
pyridine

This compound has been prepared by the method described
in Example 1, from 1,3-dihydro-3-propy1—6—methyi¥7-hydroxy- _
furo-(3,4-c)-pyridine. Yield 79 8 of a product, elemental

30 analysis of which showed good correspondence thh the formula

-]
C11314C1N02. Melting point 242°C.



(8,4-c) -pyridine 20 - Thi s conpound has been prepared'by t he net hod
described in Exanple 1, from 1, 3-di hydro- 3-p. net hoxyphenyl - 6- net hyl -7- -, .,

- hydr gxfy>furo-(3rd4-c)-pyridine. Yield 73 %of a crystalline product, e
el emgpi@ anal ysis of which showed good correspondence with the formila
[ERR]‘/-Itlng point [ERR] 25 Exanple 65 - -

1, 3-di'hydr o- 3- p. net hyl t hi ophenyl - 4- chl or o- 6- net hyl - 7- hydr oxy-
furo-(3,4-c)-pyridine This conpound has been prepared by the nethod
descrlbe____pggggple 1, from 1, 3-di hydro- 3- p thlonethylphenyl 6- met hyl - 30
7- hydroxi kL;ﬂeo_[ S o)= '
pr oduct , -

formul a QEEEE_gEkItlng point 193C. Exanple 7 o :

1. 3-di hydr o- 3- rfﬁluoronethylphenyl 4-chl or o- 6- nethyl

hydr oxy-f ur o- (3 r|d|n Thi s conpound has_been ared by the nethod
descri bed in Pec _“L‘P°“P oS beel} RRARAERG, BY ﬂe O‘E%Fk?‘ﬁygﬁﬁﬁﬁipeﬂ -

nethsl-71hYdmeM§lEO 13 4ﬂﬁh¢ﬂ&}SHdEhydrd¥BLﬂhe&&I—W&méthyaﬂﬂﬁhyaﬂdﬂYHB

Protuct, sRRatid A, MG TR NP O r B EERRE RIS

1, 3-di hyeﬂ.en@n[tﬁﬂ.fe] m%lvmnﬂﬁ almnqd q:m;ldcoxyesnpodence with the
formula C14812C1N02. Meltzng p01nt 230°C. SR
Example 4

10 1,3-dlhgdro-3fp chloro hen 1-4-chloro-6-meth 1=7-h drox ~furo-
(3, 4-c)-pyr1dine :

_ This compound has been prepared by the method described
in Example 1, £rom 1,3-dihydro-3-p.chlorophenyl-6-methyl-7-
hydroxy-furo-(3,4-c)~-pyridine. Yield 76 % of 5 crystalline

15 product, elemental analysis of which showed good correspondence
with the formula C14H11C12N02 Melting point 318°C:

Example 5
1, -d1hgdro-3-p.methoxzpheny1—4-chloro-s-methyl-7-hydroxy-furo-
(3, 4—c)—pyr161ne

20 _ This COmpound.has been prepared by the method described
in Example 1, from 1,3-dihydro-3-p.methoxyphenyl-6-methyl-7-
hydroxy-furo-(3,4~-c)-pyridine. Yield 73 §% of a cryStalline_
product, elemental analys1s of which showed good correspondence
with -the formula C,g 14C1N03. Melting point.204°C.

25 Ex gpleG
1,3—61hzdro-3-p.methzlthiophegyl-4-ch10ro-6-methy1-7-hydroxy-
furo-(3,4-c)-pyridine '

This compound has been prepared by the method described
in Example 1, from 1,3~dihydro-3-p.thiomethylphenyl-6-methyl-
30 7-hydroxy-furo-(3,4-c)-pyridine. Yield 72 % of a .crystalline



. . -
(3.4-c)-pyridine 15 Thi s conpound has been prepared by the nethod
- descrlbed in Exanple 1, from 1, 3-di hydro-3- [ERR]

~-furyl - 6-net hyl - 7- hydroxy- furo-(3,4-c)-pyridine. Yield 71 % of E!V

white crystalllne product, elemental analysis of which showed good
corgespondence with the formula [ERR]. Melting point [ERR]. 20 -Ex
1, 3-di hydro-3- a-thienyl -4-chl or o- 6- et fyl6- #- hydr oxy-furo- (3, 4-c)-pyridine
Thi s conmpound has been prepared by the nethod described in Exanple 1, from
1, 3-di hydro-3- a-thienyl-6-nethyl-7-hydroxy- 25 furo-(3,4-c)-pyridine,

Yield 70 p@@duca.wmlementaysaaaLYﬁespﬁsdubﬂchesb#ueéasoaﬁappfnssncnﬂﬁn9¢

showed good,geyT ©ORIEgSTe 'C| bul le1ROLSY! Mo ERElY bt no3eelt [ ERR

Exanple 10 1, 3-di hydro-3 en}$e¥ﬁ 42chl or o- 6- e hyl - 7- hydr oxy-furo 30
(3,4-c)-pyridine -7- Th|s conpound has been prepared by the nethod
descri bed iEx&mns 2 1 froml, 3 dlhydro 3- phenylethyl 6- nethyl 7- hydr oxy-
furo-(3, 4- . : / ‘ )

el enent al afky Ottt AT GO0t
[ERR] S\el th ynfu 4-E¢ idine _
1, 3- dlhydro 3. 3.6- trlnethvl 4-chl oro- 7- hydr oxy-furo- (3, 4-c) - pyridine
_ This compound has been prepared by the method described
in Example 1, from 1, 3-dihydro—3fg.trifluoromethylphenyl—s-
methyl-7-hydroxy-furo-(3,4~c)-pyridine. Yield 81 & of a
crystalline product, elemental analysis of which showed good
'1_6':""'cortespondence with the formula Cys 11C1F3N02. Melting point
221°C. '

Examgle 8
1, 3-d1hydro-3-u—fu:yl-4—chloro-s—methzl-7-§ydroxy-furo-

. g3,4-o}-gzrxd1ne

15 'This compound has been prepared by the method described
in Example 1, from 1,3-dihydro-3- a -furyl-6-methyl-7-hydroxy-
furo-(3, 4-c)-pyrid1ne. Yield 71 % of a white crystalline
product, elemental analysis of which showed good correspondence
with the formula C12H10C1NO3. Melting point 187°C.

20 Example 9 o . o |
' 1,3-dihydro-3- a-thienyl-4-chloro-6-methyl-7-hydroxy-furo-
- {3,4-c)+pyridine : |

This compound has been prepared'by ihe method described
in Example 1, from 1,3-dihydro-3- a-thienyl-6-methyl-7-hydroxy-
25 furo-(3 4~-c)-pyridine. Yield 70 % of a white crystalline

_ product, elemental analysis of which showed good correspondence o

with the formula C1231°CINOZS. Melting point 168°C.

_Examgle 10

1,3-d1hzdro-3-ghenzlethgl-4-chloro-é-methxl-?-hgdroxz-furo-
30 (3, 4-o)fpyrzdine




Thi s conpound has been prepared by the nethod described 10 in Exanple |,

from1,3

3-di hydro-3, 3,6-trinethyl-7-hydroxy-furo- (3,4-c)-pyridine. Yield,

89 @6of-a'mhite crystalline product, elenental analysis of which showed

& Thi s conmpound has -been preparetl by the nmethod described in

"1, from 1, 3-di hydr o- 3- phenyl - 3, 6-di net hyl - 7- hydr oxy-

furo-(3,4-c)-pyridine Yield 84 % of a white crystalline 20 product,

el enent al

anal ysigh, aﬁg&;ﬁaowsg seeﬁ PREPATA By Ctn eV L h68 §€58FiBed

[ERR] Nbltlng p0|nt

, 3-di hyd M&oﬁmyl é'giBYﬁiPFT?r‘Pﬁ'%]rﬁ‘iﬁYilTﬁ/dF%WYlTZ?BY@§°§Yc) |

-pyrl di neeyro-(3, 4-c) -Eﬁrsasﬁavomrmsmeea pepar g ovish netpstalline

descri bed in Exa

hydr oxy- fﬂﬁ‘?f"{%t'él ?:

proddéct

[ ERR] - t hi
conpound

[ERR]. - Exanple 14 1, 3-di hydro- 3-

repared by the method descri bed
1,3-dihydro-3 3 G—trimeth 1—4 chloro-?-hydroxz,furo-(3 4-c) -

pyridine

10

15

20

hrespondence with the formula [ERR. Melting point [ERR] Exanple 12
15 | euw hydr o- 3- phenyl - 3 . 6-di met hyl - 4-chl or o- 7- hydr oxy-furo- (3,4-c)

eftptafoanalyfig) ge whiln Quhfd Wod Loe At BEOMpR s,

widilerthe aformalysCy ?HQIBMNQ .sm@@m rk&PpUdence with the
formula [ERR]. Melting poin :
enyl - 3, 6- di net hyl - 4- chl or o- 7- hvdr oxv- f ur o- (3,4-c) -pyridine This

This compound has been prepared by the method descr1bedxn~J_

in Example 1, from 1{3—d1hydro-3 3 6-tr1methyl—7-hydroxy-furo-
(3, 4-c)-pyridine. Yield 89 % of a white crystalline product,
elemental analysis of whlch showed good correspondence with the
formula C10 1201N02. Me1t1ng point. 251°C.
Example 12

1, -dlhzdro-3-phenxl-3 6-d1methyl-4-chloro-?-hydroxy—furo-

L;A-_e).:plr_;&e_

This compound has been prepared by the method descrlbed
in Example 1, from 1, 3—d1hydro-3-pheny1-3 6-d1methy1-7-hydroxy-
furo~-(3, 4-c)-pyr1d1ne. Yield 84 % of a white crystalllne
product, elemental analysis of which showed good correspondence

with the formu}a.C15H14ClN92. me}tlmg polnt 246°C,

 Example 13

25

30

1, 3-d1hydro-34p,chlorophenyl-B 6-d1methy1-4-chloro—?-hydroxy-
furo-(3,4-c)-pgrldxne

This compound has been prepared by the’ method descr1bed

in Example 1, from 1 3-dihydro-31p.chloropheny1—3 6-d1methyl-7-'

hydroxy-furo-(3 4—C)-pYr1d1ne.r' Yield 87 % of a white
crystalline product, elemental analysis of which showed good
correspondence with the formula c15H13p12N02 ) Meltzng point
233°C, o -



5 in Exanple 1, from1, 3-di hydro-3- a -thienyl -3, 6-di nethyl - ,
hydr oxy.- f ur o- (3, 4-c) --pyridi ne. Yield 68 % of a white crystalline
product, elenental analysis of which showed good correspondence wi e
forpat@ [ERR]. Melting point [ERR] 10 Exanple 15 — -
1, 3=di hydr o- 3- n- Pent vl - 3- p-t ol yl - 4- chl or 0- 6- et hyl - 7- hydr oxy-
furo-(3,4-c)-pyridine This conpound has_kheep prepared by the nethod
described in Exanple 1, from 1, 3-di hydro-3-n-pentyl-3-p- tolyl-6-nethyl- 15
7- hydroxy-furo-(3,4-c)-pyridine. Yield 66 % of a product, elenental
anal ysi s ELaﬁ@?ghgihOMEd good correspondence with the formula [ERR].

Mel ting ] Exampl e 16 . _ -

1, 3- di hydie38dihydEem3y] crthienvi 3 (ferdi eh izehloros7-hydroxv—-furo-
(3,4-c)-pX§iQLQ?_Egkgdqgﬁpound has been prepared by the met hod described in
Exanpl e 1; : ydr o--3, 3- di phenyl - 6- et hyl - 7- hydr oxy-

furo-(3,4-c)-pyridine. Yield 88 % of a white crystalline product,

el ement al anal ysi Bhog ubhpbuabohed @m@h(prepﬁxnmdbycehESmemhbﬂ desdmibed a
C20160 NCR. ltin

3-di r3droin (Examafep by p‘#ERR]} ?%{eﬂ 3%, 5t ienyls3,6-dimethyl~7-

7- hydroxyh&dmox@&fu&ceﬂﬁwﬂqhanymnélmenpOUhdehds bé8n p%epa@éd b§ thehite
method degglich@d1ine JProduct, elemental analysis of which showed good
correspondence with the formula 13 12ClNO2 Melting point

209°C.

10~ Example 15

o 1, 3-d1hydro-3-n-penty1-3-p-toly;-4-chloro-s-methyl -7=-hydroxy-
furo-(3,4~c) -pyridine
This compound has been prepared by the méthoé described

in Example 1, from 1,3-dihydro-3-n-pentyl-3-p- tolyl-6é-methyl-

15 7-hydroxy-furo-(3,4-c)-pyridine. Yield 66 % of a product,
elemental analysis of which showed godd correspondence with the

. °
formula c20H24C1N02. Melting point 180°C..
Example 16
_ 1,3-dihydro-3, 3-d;pheny1—4-chloro-s-methxl—?-hydrq;y-furo—

20 (3,4-c)-pyridine

This compound has been prepared by the method described
in Example 1, from 1,3-dihydro-3,3—&iphenyl-sfmethyl-7-hydroxy-
furo-(3,4-c)-pyridine. Yield ‘88 % of a white crystalline
product, elemental analysis of ‘which showed good correspondence

25 with the formula C20816C1N02 Meltlng point 240°C.
Examgle 17
1, 3-dihydro-B-L;;;ﬁd1chloroghenzl)-3 phenzl-4—chloro-6—methyl—
7-hydtoxy-furo-(3,4-c)ggridxne

This compound has been prepared by the method described



e 1, from-.1, 3-di hydro-3-(2, 3- dlchlorophenyl) 3- phenyl -

6- met - hydroxy-furo-(3,4-c)-pyridine. Yield 81 %of a white crystalllne,
pr odu 1'emental anal ysi s of whi ch showed good correspondence w t h the &
f or mul RR]. Melting point 5 [ ERR]. Exanple 18 ) -

1, 3- dlhydro 3-p.trifluoronethvl phenyl - 3-pﬁeﬁyl 4- chl or o- 6- N
nethyl 7- hydroxy furo-(3,4-c) -pyridine This conpound has been prepared by

the met hOCi mp¥s 10 fiom wah ai:o-sf-rer,ns-aichlorophenyl)-3-pheny1-

1, 3- dlhyd .ﬁiluo onethg e g i

pheny! - Fortu et i o) rrur gineectiedd M Plup pehite

crystal I i rca:ymmucine e product], aehéglental)f ard ys & oofd wiobeh C shbwedo rgsad e
with the f ] . 15
1, 3-di hydro- I?Q nﬁﬂ?}l %™ “etﬁgx enyigﬁaoghﬂg}%yﬁe}%ing point

chl or &- 6- & 7 hydr oxy- furo (3 4 c)-pyridine This conpound has been
prepared by the nethod described in Exanple 1, from

1, 3-di hydro- 3- yrrolldlnylethoxyphenyl 3-p- 20 -
chloropheﬁﬁﬁﬂﬁﬁébﬂﬁyl-7 hydr oxy-furo-(3,4-c)- pyr|d|ne "Yield 78 % of a

whi t e crysI:4dﬂkygy§*BE§ tﬁiﬁmﬁﬁfchei‘vl 1-3@G ro-Gpod
correspondge or . Melting porn

Exanple 262 Trore A -+ Bsyehenyl - et hyl ) - 3- [ERR]
-furyl -4- chloro 6- nethyl 7- hydroxy furo (3 4-c)-pyridine This conpound has
been prepared by r

1 3-di hydr o 3- (3, 4 5 ygq%g%ox p lé?%ﬁ%%éalb§ Pt method described
a- f ur p0- 6-imet IERAMBLE) drkwy - EXOB- (k, ndéyy yerarRe trifdueromethylphenyl-3-

phenyl-S-methyl-?-hydroxy-furo-(3 4-c)~pyridine. Yield 84 % of -_
a whlte crystalline product, elemental analysis of which showed
good correspondence with the formula C2131501F3N02. Melting

point 259°C.

15 xample 19"
'1 3-d1hydro-3fp-pyrrol1dxnxlethoxzphenyl-3-p-chlorOphenvl-4—
chloro-6-methyl-~7-hydroxy-furo-(3,4~c) -pyridine

This cbmpound has been prepared By the method described
in Example 1, from 1, 3-dihydro-3-pyrtolid1ny1ethoxypheny1-3-p-
20 chlorophenyl-6-methyl-7-hydroxy-furo-(3, 4—c)-pyr1dlne. Yield
78 % of a white crystalline product, elemental analys1s of\,)
which showed good correspondence -with the formula
C,6H,C1,N0;. Melting point 200°C.

Example 20 -

25 l 3-dihydro-3-(3,4; _ =3- ¢ ~furyl-4-

This compound has been prepared by the method descr1bed
in Example 1 from 1 ¢3-dihydro-3-(3,4 S-trimethoxyphenyl-ethyl)-_
3-a —furyl-s-methyl—?-bydroxy-furo-(3 4-c)-pyrldlne. Yleld 58 &

30 of a yellowish crystalline product, elemental analysis of which

showed good correspondence with the formula C " C1NOg-
~ Melting point 197°C. - ST 723025



30—of—=a yel I'owi sh crystalline product, elenmental analysis of which showed
goad. correspondence wth' the formula [ERR]. Mlting point [ERR]. -
16 - TOXICITY Toxicity has been researched on rats and nice, per ora
route; no [ERR] c¢ould be determined on rats, whereas for mce it was
| owee~than 4 g/ kg. 5 PHARVACOLOGY The interest of the conpounds
I nventi on has been evidenced by various pharnmacol ogic tests. 1. ¢ of
the urinary elimnation in the rat. This study was conducted on Wstar mnale
rats 10 wei ghi ng 270-280 g. Ten batches eag% Qf twelve animals were

used; eight batches were treated with conpounds according to the invention
and one batch was treated with tienilic acid as reference conpound, al

ani mal s of these nine 15 bat ches receiving the sane dose of 10
ng/ kg/ day; the tentJBo f&f@Ymas a control. The animals were treated for
three days and - pl nmet abolic cage fitted for the collection. of

urine; neither food nor g#agf#]\ggc%%/g%?%gr%o iPend eﬁéirqaﬂszgnd miZeOr der

to avoid any contam nati unes o ne were neasuf ed

after six hours andpgyeg}glfpyﬁtgpqﬁgrLDégtésuﬁaXbéqwééérﬁfﬁﬁaaﬁﬁnﬁéts,_

recei ved _
whereas for mice it was not lower than 4 g/kg.

5 : PHARMACOLOGY

The interest of the compounds of the invention
— . has been evidenced by various pharmacologic tests.

1. Study of the urinary elimination in the rat.

This study was conducted on Wistar male rats
10 weighing 270-280 g.

Ten batches each of twelve animals were‘used;_.
eight batches'were treated with compounds according to
the invention and one batch was treated yifh'tieQilic
acid as referenge coﬁpound, all animals of these nine

15  batches receiving the same dose of 10 mg/kg/day ; the
) | . ~ tenth batch was a cqqﬁfol.

The animals weﬁe treated for three days and -placed
in ;_metabolic cage fitted for the collection of urihé;
neither food no£ driﬂk was given during the treatment

20 in order to avoid any contamination.. @hejcollected :
volumes of urine werg_measu:éd afte:'six hours and 5
twenty four hours. ‘After six hours, each animal recéived
25 ml/kg of physiologic serum. On.the fouith.day, |
the animal recéived the last treatment. For all batéhes

25 Na® and K+ were measured and'the.fatio Na+/K+
calculated. The resﬁlts are reported in the followiﬁg

Table.



the ani mal received the

"25°'m / kg of physiologic serum On the fourth day,
| ast treatment. For all batches 25 [ERR] and [ERR] - were neasured and the
ratio [ | calculated. The results are reported in the follow ng Tabl e. .
.- 11 - B L E ADM NI STRATI ON VO_UI\/ES(rﬂ) :
Na/ K P OF - RATLQ;
10 ny/ kyLday 0 -6 6= BUh- 0 -24 h Control
6.6 11.3 17.9 1.24 Tienilic acid
8.4 10. 8 19.2 1.51 EX. 2 : 9.0
11. 3 20. 3 P e IABLE 9.9 10. 8
20. 7 2.53 EX. 4 10. 8 10. 8 21.6
2.80 .7 10.1 11.6 21. 7 2. 37
EX. 12 ADMINISTRATION 9 11. 4 VOLUMES (mlP1. 3 2. 1&7/KEX 15
10. 9 PER 1k OF 22.7 2. 46 EX. 17 : RATT.
12.0 io 21/ 6,. » 2.55_EX. 18 92 4
22.4 mg/kg/dyy 1.0 6 b Acti oﬁ dre4kood pPeSslf'rb 1th s study vvaﬁs
conducﬁ ed on rats suffering from~
Control 6.6, . . 11.3 17.9 1.24
Tienilic acid 8.4 10.8 19.2 st | -
EX. 2 9.0 1.3 20.3 2.24
EX. 3 9.9 10.8 20.7 2,53
EX. 4 10.8 10.8 21.6 2.80
EX. 7 10.1 11.6 | 21,7 2,37
.
EX. 12 ‘9.9 11.4 21.3 2.87
"EX. 15 10.9 11.8 22.7 2.46
EX. 17 19,6 12.0 21.6 2.55
EX. 18 - -10.0 12.4 22.4 2.39




hi gh bl ood pressure induced by the nethod of GOLDBLATT in conparison wth

| ndapam.ne. This nethed 5° is not described here, for it is well known.
The study showed,. at-the same therapeutic doses, that the compounds of the
i nvention have a simlar action on the [owering of blood pressure on the

ratss The major interest.of the conpounds of the 10 invention lies in
the high [ERR] ratio which is a very favourable factor. It is well own
that a lowelimnation rate of [ERR] is benefic to the patient in
cases. PRESENTATI ON - POSOLOGY 15 - A2 rough any oral for

suitabl e, tablets and gel ati ne capsul es each containing from 25 t 0
of active ingredient are preferred. Usual posology in human therapy is 50

to 250 ng/ day. CLAIM5 1. A 1, 3-di hydro-4-chloro-6-nethyl -7-hydroxy-
-furo[ 3, 4-c] pyridine derivative having the general fornmuLa | as herein
defined. 2. 1,3-Di hydro-3,6-dineth 4-chl oro-7- hydroxy-

_fur0[3,4_c]pyr|d|ﬁ% 3 Action on b ood pressure.
, 3- Di hydr o- 3- propyL-4-chlqr.o- 6- h I-7 h furo 3. 4- %%f ridin :
1, 3- Di hydr o- 3- phenyl - 4-¢ sc‘!:rgr:?té{ cﬁ%*%ﬁ FrEs, 51 %‘f/’f’??il%?m

high blood pressure induced by the method of

GOLDBLATT in comparison with Indapamine. This method

5 is not described here, for it ié weillknown. The

k~/ ' study showed, at the same t@frapeutic doses, that the
compounds of the invention.Eéve a similar
action on the lowering of blood pressure on the rats.
The major interest of the compounds of the

10 ~invention lies in the high Na+/§<+ ratio which is a"
very favourable factor.. If is'well kqun that a low
elimination rate of K" is benefic to the patient in most
cases. | | |

PRESENTATION ~ POSOLOGY

15 Although any oral form 1s suitable, tablets and
k—vj. _ . gelatlne capsules each contalnlng from 25 to 100 mg
of active ingredient are preferred. Usual posology

in human thérapy_is 50 to 250 mg/day.



5. 1, 3-Di hydre— p_thnrnnthvl 4- chl or 0- 6- et hyl - 7- hydr oxy-

-furo[ 3, 4-c] pyri t . . 5
1f 3r 8 . rg] gyfllm Ecmm["mml"m hi ori)-16:; rr.et hyl - 7- hydr oxy- . | 4.

.
TN,

o- 3- p. met hyl t hi opheny - 4- chl or o- 6- et hy! - ” AN\

-7-hy -furo[ 3, 4-c] pyridine. 8.
1,3-D ‘wﬂ()Elﬁgﬂglfluoronethylphenyl 4- chl or o- 6- et hyl -

-7-hydroxy-furo[ 3,4-c ridine.
1, 3- Di hydro- 3t{ EFR]Lf %hﬂmh@@mﬁme%m&ﬂﬂk@row-
-furo[3 4-c] pyri di ne.

1, 3- Di hydr o- 3- [E u’t%‘?%«fy‘rclﬂiﬂm%‘ﬂlﬁ cdertvative Raning -the general
-furo[ 3, 4-c] pyri

1, 3- Di hydr o- 3- pheW%%‘r&l RTINS ‘Fﬁaﬂ‘rm"'? hydr oxy-
-furo[ 3, 4-c] pyri d rEeoifyard-3; LIV By Sabe (4 MBI PNy dr ) 0 O- 7- hydroxy-

-furo[ 3, 4-c]pytidif

1, 3- Di hydr o- 3- phexy, afné&hl oro- 7- hydroxy- -furo[ 3, 4-c] pyri di ne.
14. 1, 3- Di hydr o- 3 &xuxw é?ﬁi%ﬁ 3, 6 di met hyl - 4-chl oro- -14-

-7- hydroxy fU§0[314BCﬂﬂW dFo+B~pAdpyl-b4=-chloro=-6- methyl -7-hydroxy=-
1, 3- Di hydr o- 3- [ERRﬁ t hi enyI 3, 6-di net hyl - 4-chl or o- 7- hydr oxy-

-furo[ 3, 4-c]pyri diterol®,4-clpyridine.
1, 3- Di hydro- 3-n. pentyl - 3-p. t ol yI*- 4- chl or o- 6- net hyl - 7-
-hydroxy furof3, 44 3 yitixdre-3<phenyl-b=chloro-6-methyl-7-hydroxy=- _
- Di hydr o- 3, 3-di phenyl - 4- chl or o- 6- met hyl - 7- hydr oxy- C
y_ -ghrog s4-clpyridine. Y Y Y - "

5. 1,3-oihydro-3-p.5hLorophenyL:f-chgorb;éamethy;:Z:hydroxy-
-furo[3,4-c]pyridiné, |
6; 1,3-01Hydro-S-p:methoxyphenyL:4-chloro-é-meth}t-?—hydroxy-
-fﬁrot3,4-c]pyridine.
7. 1,3-§ihydro~3-p.methylthidphenyi-4-chloro-é-methyL-
-7-ﬁydroxy-fur§E3,4-c]pyridine. |
8. 1,3-Dih}dro-3-p.trifLuoromethprhenyl-4-chloro-6:methyl-
~7-hydroxy-furol3, 4-gIpyridine.
9. 1,3- D1hydro-3-¥-furyL-A-chloro-b-methyL 7= hydroxy-
h -furo[3 4-c]pyrid1ne.
10. 1,3-D1hydro-3-¥-thienyL44-chLoro~6;meth9l;7-hydroxy-
-furoES,éfcjﬁyridihe. |
11. 1,3ﬁpihydro-3-phgnylethyl-f—chloro-é-methyt-?-hydroxy-
-furql3,4~clpyridine. '
12. 1,3-bihydro-3,3,6-trimethyl-4~chloro-7-hydroxy-
~furol3,4-clpyridine. . |
13. 1,3-Dihydro-3-phenyl-3,6°dimethyl-4‘chloro;7-hydroxy-'
-furot3,4-c]pfridine. |

14. 1,3-Dihydro=-3-p.chlorophenytl~3,6-dimethyl~4~chloro~-



-furo[ 3, 4-c] pyridine. 18.
1,.3- Di-hydr o- 3- ( 2, 3-di-chl or ophenyl ) - 3- phe ﬂ"ﬂ’”’ﬂl’"ﬂcﬂ"ﬂ”’"
< 6- et hyl - 7- hydroxy furo[ 3, 4-c] pyri di ne.

1, 3-Di hydro-3-p’trifluoronethyl pheny |-3-phenyl -4- chloro-
-6\gEthyI 7- hydr oxy-furo[ 3, 4- c]pyrhghq . 20.

1, 3-Di hydr o- 3- p. pyrrolidinyl et hoxyphényl - 3- p. chl or ophenyl -
-4-ch|oro-6-nethwlﬁhﬁthquﬁJNﬁﬁﬂékﬂblqxnmdthme 21.

1, 3-Di hydro-3-(3, 4, 5-tri net hoxyphenyl ‘g 3-[ERR] -furyl -

" 4-chl or o- 6-1et hwlﬁ?wdmlhkﬁ[hawyd]-@/ 'cmrl'eetfml"’#*pk@cesé Bydrene
preparation of a 1, 3-di_hydraq-

- 4-chl or o- 6- nethfL”TﬂFﬂmﬁ oy frigdines c] pyri di ne derlvatlve havi ng the

general for re ef i ned, th rocess co ing tre

conmpound havi%rg t 1H§s'd’e’ﬁ'é’|‘id'l_°% MnpeL ! §p"‘11'e CXb A géﬁm%lf}t'lga T a
nol ar equi val ent gl fromO to [ERR] I n a non-pol ar
solvent. 23. A prg'(’,’éi\l-s” d‘r'(f%l't c?r?(ﬂye{‘l r#‘fbeﬂ n whi ch the non-pol ar sol vent
i s di chl oronst hane I r g~ “qygiguﬁg%“ 7 lon
conpri si ng ;qe,tl SWJ% ?Jﬁ}%rﬂ#ﬁ% t hyl - dr oxy- urngB % f?){‘/}rl di ne

derivative accor difig drs a,n-;e;g;y,qlcql,{gs 1to 21 in adm xture with a
pharmaceutical ly acceptable iluent or carrier.

18. 1,3-Ddihydro=3-(2, S-dichlorophenyl)-S-phenyl-4-chloro-
~6~methyl~7-hydroxy~-furol3,4=clpyridine.

_ (N~ 19. 1,3-bpihydro=3-p.trifluoromethylphenyl=3=-phenyl=4-chloro~
-6-methyl-?-hydroxy-furoE3,4-c]pyridine.

20. 1,3-Dihydro-3~-p.pyrrolidinylethoxyphenyl=-3~p.chlorophenyl~
~4=chloro~6-methyl=7~hydroxy-furol3,4~clpyridine.’

21. 1,3-Dihydro-3-(3,4,5-trimethoxyphenyl~ethyl)~3-X~furyl-
~4~=chloro~6~methyl=7~hydroxy~-furol3,4~clpyridine.

22. A process for the preparation of a 1,3-dihydro-
=~4=chloro=6~methyl=7-hydroxy=furcl3,4~clpyridine
derivative having the general formula I as herein
defined, the'process coﬁprising treating a compound
having thé general formula II as hgrein defined with.
at least.a molar equivalent of N-chlorosuccinimide
at from 0 to 15°C in a non-polar,solvent.

23. A process according to claim 22 in which the non-polar
solvent is dichloromethane or tetrahydrofuran.

24, A pharmaceutical composition comprising a 1,3~dihydro-
-4-chloro-é-methyL-?-hydroxy-fhro£3,4-c]pyridine
derivative according to any of claims 1 to 21 in

~admixture with a pharmaceutically acceptable_diluent

or carrier.




