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214978 2 6-Vinyl-Furo-(3,4-c)-Pyridine Derivatives The invention relates to
6-vinyl-furo-(3,4-c)-pyridine 5 derivatives, to a process for their
preparation and to pharnmaceutical conpositions containing them The -

i nvention provides 1, 3-di hydro-6-vinyl-7-hydroxy- -furo- glégzml di ne
derivat#Ues of the general fornmula I 10 [ERR] 15 wher (o [ ERR]

and [ V)ndependently representsla hydrogen atom a straight chain -
satura r unsaturated hydrocarbon group having from1 to 5 carbon atonB h
a heterdocyclic group having up to 6 ring atons, a' carbononocyclic group, a
phenyl al kyl group or a 20 phenyl al kenyl group, each of the groups
represented by Al and A2 being unsubstituted or being substituted by one or
nore chlorine o | uori pne, at pns rifluQronethyl groups, alkyl groups

havi ng fr%ﬁYﬁPY% épfgr6€n4a?bn%yrg§E8?y8§F636§¥N§ging from1 to 5 carbon -
atons, 25 al kylthio groups having from1l to 5 carbon atons, dlalkylan1no
groups iw-which each al kyl group has from -2-

The invention relates to 6é-vinyl-furo-(3,4-c)-pyridine
5 derivatives, to a process for their preparation and to

pharmaceutical campositions containing them.

bt
The invention provides 1,3-dihydro-6-vinyl-7-hydroxy- '
-furo-(3,4-c)-pyridine derivatives of the general
formula I
10
I
15 wherein each of Al and Az independenﬁly represents a :
'

hydrogen atom, a strgight chain saturated or unsaturated | ST
hydrocarbon group having from 1 to 5 carbon afoms, a
heterocyclic group having up to 6 ring atoms, a
carbomonocyclic group, a phenylalkyl group or a

. 20 phenylalkenyl group, each of the groups represénted by
Al and A2 being unsubstituted or being substituted by
one or more chlorine or fluorine atoms, trifluorcmethyl
groups, alkyl groups having from 1 to 5 carbon
atams, alkoxy groups having from 1 to 5 carbon atoms,

25 alkylthio groups having from 1 to 5 carbon atoms,

dialkylamino groups in which each alkyl group has from



1 to 5 carbon .atons, dial kyl am noal koxy groups in which each of the two
al kyl groyps and the al koxy groups has from1l to 5 carbon atonms or EERR] or

[(ERR] - (N-pyrrolidinyl)-al koxy groups in whi ch the al koxy group ha 1

to 55 carbon atons; and further prOV|ges pharmaceutical ly acc
sal ts of such conpounds The conpounds according to the |nvent|on a € of
|nn§;est for their therapeutical activity, principally in the field.of
selective diuresis: their adn1n|stration | eads to a |ow [ ERR] 10

el i mi nati on assogi g g wkbhod biahs! EBRL 1R 1BHASNIAK AT LS L ch

action. The invention also provides a procéess for the preparation of the

conpounds accor di@nt &£ tfRe | E¥ENRILRP bh}esu@rsoaeﬁas m1m>g>g FEREHS Mgadne
nol of a 6-chl oronet hyl - 7- benzoxy-furo- 15 -(3,4-¢)- I ne derivative

of the general fproml 2 tb §ERRYbRA whemelbr[ERRbra@G(NEBRrrhéudlnwé)abdk@xy
meani ngs with one nol of triphenyl phosphine and two nol of fornmal dehyde at
the boil in a pojaoupsl yenwhsaobhthe adkabkiagalouphihzs |fems X otoh® desired
substitution in position 6, 25 followed by an acidic treatnent to cl eave

t he benzyl §roupcarbon atoms; and further provides pharmaceutically

acceptable salts of such compounds.

A The compounds according to the invention are of interest
for their therapeutical activity, princiéally in the field
of selective diuresis: their adninistration leads to a low K

10 elimination asséciated with a high Na® elimination and a uricosuric
action.
The invention also provides a process for the preparation
of the éompounds accorcing to thé invention, the process
camprising reacting one mol of a 6-chloramethyl-7-benzoxy-furc-

15 -{3,4-c)-pyridine derivative of the general formula IT

11

20 _
wherein Ay and A2 have the above meanings with one mol
of triphenyl phosphine and two mol of formaldehyde at
the boil in a polar solvent such as ;n'alkanol which
leads to the desired substitution in position 6,

25 followed by an acidic treatment to cleave‘the benzyl

group.



-3- The 6-chl oronet hyl - 7- benzoxy derivatives Il may be obtained from
correspondi ng 6-net hyl - 7- hydroxy derivatives of the general fornula I
[ERR] wherein [ERR] and [ERR] havethe above meani ngs by the follomnng '
;>react|ons [ ERR] The conpounds |1 are disclosed in our

Britishfpaient No. 2092586 and in our British Patent Application No.
2137618. 4 preparation of one=8mly of the starting conpounds, Rl

1, 3-di hydro- 3- p- chl orophenyl - 6- chl or onet hyl - 7- benzoxy- 5
-furo-(3,4-c)-pyridine, is now described-in detail-, other starting

Ttred i SRR s, ATy abagee R RINARS
o rxgvb%g%gd"%rf%%c%%f% SE AT AR ALY oy, under
pheny! - 6Bt ive WY PRy ?gr%x(a%. FohmiAy 'I‘i'I”e After sti rr_i ng for 90

ere were

m nutes at room tenperat ur

III

wherein A, and'Aé hayve the above meanings by the

following sequence of reactions:




g—

added 16 o of. benzyl brom de and the resultant suspension was stirred

overni ght. After evaporation to 15 dryness, the pasty product obtained
was stirred with one litre of methylene dichloride, washed with water until
conplete elimnation of chlorine and brom ne and dried on anhy s sodi um
sul phate. The nethyl ene dichloride was evdborated of f and the ue was
20 . dissolved in isopropanol at the boil, treated with carbon ack and

warm filtered, and then recrystallized. It was .
and dried. Yield 33 g (74%. 1, 3-dihydprg- 3- - 6- et hyl -
-7-benzoxy-furo-(3,4-c)-pyrigiﬁne.3 HE:%LéE? fAme r@actor as above,
30 g of the product of the previous step were t 2d at [ERR], in the
presence of 300 ml of nethylene dichloride, with 18.2 g of :

m chl or oper oxybenzoi ¢ acid, slowy added. After stirring 5 over ni ght at
roomtenperature, there were added 150 ml of 10% sodi um sul phite sol ution
After stirring and decantation, the product was washed wth the sanme anount
of sodi um sul phite solution, twice with 150 m of sodi um bi carbonate
solution and three times with 10 100 nig of water, and then dried over
~anhydr ous sodi um

d with petrol eum et her

m-chloro peroxybenzoic

acid %

(CF3 CO)2 8]

>




sul phate. On evaporation to dryness, there was obtained a beige precjpitate
whi ch was washed with petroleumether, filtered and dried. Yiel:d 28 g (90%
of 1, 3-di hydro-3-p-chl orophenyl -6-net hyl -7- 15  -benzoxy-furo-(3, 4-¢c)
-pyrifdipe-N-oxide. c) In the same reactor as above, 28 g of the conpound
obt at “gkin the previous step werg-treated at [ERR], in the presence of 175
m of ‘hyl ene dichloride, with 4.3 m of trifluoroacetic anhydride added ., .
dropwi se 20 under stirring. The mxture was stirred overnight at room >~
tenperature, and then cooled and .treated dropwi se with 95 nl of nethanol.
After evaher sbimpoundsdiynase, dikelpeeddia wvar BriedshpPated®0 ni of
chloroform washed twice with 75 ml of 10% sodi um bi carbonate 25  sol ution
and thregol iZ083588 hAd 40l ity earandagsiied.am aah?i@z&@a.sosﬂ' um

sul phate. The chl or of or m was -7- evaporated off and the residue was
washed with diethyl ether and dried under reduced pressure. Yield 25 g
(899 of 1, 3-di hydro-3-p-c¢chloro hinyI-G- ydr oxy- et hyl - ' -

- 7- benzoXPef REEP ?&;ef-B%rPHan? ¥ of gpe phartipg compeuwndfotor fitted as

above anq  40gghyBrbl3930 ki bEBpRkhYl- 622 o2bms By A S b s k2Pt &1 Ned

5 -furo—(3,4¥c)-pyridine,:is now described in detail,

other startincg materials being obtained by the same way.

o a) Into a one litre reactor fitted with stirring, -
warming and cooling means were pourea 400 ml of
dimethylformamide, 12.5 g of 50% sodium hydride and

10 slowly, under stirring, 38 g of 1,3-dihydro-3~p-chloro~-
phenylfG—methyl-f;hydroxy-fﬁro-(3;4-c)-pyridine. After
stirring for 90 minutes at room'temperature there were
added 16 ml of benzyl bromide and the resultant
suspension was stirred overnight. After evaporation to

15 dryness, the pasty product 6btained was stirred with
one litre of methylene dichloride, washed with water
until complete elimination éf chlorine and bromine
and dried on:anhydrous.sodium,splphate. The methylene
dichloride was evaporated off and the residue was

20 dissolved in isopropanol at the boil, treated with
carbon black.and warm filtered, and then recrystallized.
It waé washed with petroleum ether and dried. vYield
33 g (74%) of 1,3-dihydro-3-p-chlorophenyl-6-methyl-

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



éonpound were stirred with 400 Ml of dry benzene; there were slowy added
6.3 m of thi onyl chloride under stirring at roamtenperature. The

resul tant 10 mixture was warned at [ ERR] for one hour, leading to el | ow
preC| pitate. This was separated off, washed with benzene and the )

di ethyl ether, and dissolved in 400 nl -o§-nethyl ene dichloride. | )
soJiuti on was vvashed wi th 10% sodi um bi carbonate sol ution until p T 15,

washed with water, treated with carbon black, filtered, and concentrated up
to crystalli zatlon The praduct was separated off, washed wi th diethyl

et her and dri edp)gi @inpngheb s;:(gur.émb&ﬂ%asfabeﬁedl Bﬁdgodf che product of the
- chl or ophenyl - 6- chl or onret hyl - 7- benzoxy- furo- (3, é - 20 pyridine. The-

i nvention furtherewiousieteap prexrerscred tedl atoﬁp65| inortheomre semge aof

1, 3-di hydr o- 6-vi nyl - 7- hydroxy- -furo-(3,4-c)-pyridine derivative of the
general f or nul a 30Camlatef euetdiy yanke cﬁl@hlbnm-ﬂaeeumtballlsyzzy ®Eeptabl e sal't

thereof in adm xture with a - 8- phar maceut i cally_acceptabl e diluent or
carrier. The i nKZ'e‘HN%OP%rW‘Y%W%%da‘b’;/dt hel P6HY BRPRE ExAbFes. SEXERPIS 1
5 overnight at room temperature, there were added 150 ml

of 10% sodium sulphite solution. After stirring and
decantation, the product was washed with the same
amount of sodium sulphite solution, twice with 150 ml
of sodium bicarbonate solution and three times with
10 100 ml of water, and then dried over anhydrous sodium
sulphate. - On evaporation to dryness, there was
obtained a beige precipitate which was washed with
petroleum ether, filtered and dried. Yield 28 g
(90%) of l,3—dihydro--3-2-chlorophenyl—éﬁnethyl-?-

15 -benzoxy-furo-(3,4-c) -pyridine~-N-oxide,

L// _c). In the same reactor as above, 28 'g of the compound
obtained in the previous step were treated at o-5°c,
in the presence of 175 ml of .méthylene dichloride, with
4.3 ml of trifluoroacetie anhyaride added dropwise

20 nnder . stirring. The mixture was stirred overnight at
room temperature, and then cooled and treated dropwise
with 95 ml of methanol. After evapora't.ion to dryness,
the residue was taken up in 300 ml of chloroform,
washed twice with 75 ml of 10% sodium bicarbonate

25 solution and three times with 100 ml of water and dried

on anhydrous sodium sulphate. The chloroform was



1, 3-di hydr o- 3- net hyl - 6-vi nyl - 7- hydr oxy-furo-(3,4-c)- 5 -pyridine Using

the sanme apparatus as above, 14.5 g (0.05 nol of : i .

1, 3-di hydr o- 3- et hyl - 6- chl or onet hyl - 7- benzoxy-furo- (3,4-c)-pyridine

dissfTved in 300 M of absolute ethanol were refluxed with 13.1 g (0.05

nmol ) OFR 10 triphenyl phosphln% for two hours. There were then added 3 g
Al'Y of trioxynethylene and,’"dropwi se, a solution of 2.3 g of sodi ur

in 100 of methanol. At the end.of the addition, the m xture was refluxed

for two hours, and then treated with 3 m of acetlc 15 acid and

evapor at ggéqg:aq:r efﬁcan@et}% %ersq_%ug,a\ga%a@) eﬂ?’r |d3_é;_ ene and passed

t hr ough I ca ge ent . benzene actlo S cont ai ni ng

e 1. S-Sl it @eauéa@ga@@gtwo (et s yri di ne vor o

gat hered, evaporated to ness and 2 reat ed mnth |sopentane Yi el-d
7.36 ¢ ((:'zfé)f@) olfhi 15, INAAH Y r M- gL drfeptiedt, I a-thy 83 I=ochl oric acid
(d 1.18) and 50 ml of ethanol Under stirring at FERR] for 3 hours. -9-

After cod-behzagpawmic-oB dxt)wasididineat hanol, then water) there were
obtained 5.1 g (87% of 1,3-dihydro- -

5 d) In a two litre reactor fitted as gbove-and'unaer
nitrogen circulation, 25 g of the greviously obtained
conpound were stirred with 400 ml of dry begzene;
there were slowly added 6.3 ml of thionyl chloride
under stiiring at réom.temperaturé. The résultant

10 mixture was warmed at 70°C for one hour, leading to a
vyellow precipitate..-This was separaéed off, washed
with benzene and then with diethyl ether, and'dissoived
in 400 ml of methylene dichloride. fhe solution was
washed with 10% sodium bicarbonate solution until'pH 8,

15 washed with water, treated with carbon black, filtered, -

and cpncentrated up to crystallization. The product \L_J

was separated off, washed with diethyl ether and
dried, giving 25 g (yield 92%) of 1,3-dihydro-3-p~ -
_—chlorophenyl-G-chloromethy1-7-benzoxy-furo-(3,4;c)-

20 pyridine. .

The invention fnrther provides a pharmaceutical
_composition campris;ng al 3-d1hydro-6-vinyl-7-hydroxy-
-furo-(3 4-c)-pyrid1ne derivatlve of the general
formula I as above defined or a pharmaceut;cally

25 ~acceptable salt thereof in admixture with a

-
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-3 nethyl 6- V|nyI 7- hydroxy-furo-(3,4-c)-pyridine nelting at [ERR]
(Tottoli), elermental analysis 5 of whi ch showed good correspondence
with the fernula O oHLING2 HCl. The overall yield of this sequence of
reactions was 48% Exanple 2 1, 3-di hydro-3-propyl -6-vinyl -7-hyds, furo- .
(3,4-c)- 10 -pyridine The nethod of Exanple 1 was repeated, '¢arting
vmtil() 1 mol of 1, 3-dihydro-3-propyl-6-chlpronet hyl - ./f
-benzoxy-furo-(3,4-c)-pyridine. Yield ilg146% of a product melting at .
230-232 0OC (Tottoli), elenentatl 15 analysis of which showed good '
correspondence with the fornula [ERR]. Example 3

1, 3-di hydro- 3-cyc 2T @ ai»idi ne. 20

The net hod of Ex.a#r%%%ﬁ%e\g%ﬂrzéewi ataeé(;aléj‘?)ut sét ;Hr%éleg‘ Wldta?’] ki .1 rrél)lfj of 1

, 3-di hydr o- 3- cycl ohexyl - 6- chl or onet hyl - 7- - benzoxy-f. uro- (3,4 c)-pyridine.
Yield 14.5 g (52% of a product nelting at 2070C (Tottoli), el enental

anal ysi s of whi chre8oiRdegbbon cis r Eshusitheaniossd Vivy hchdef @Rl owimy rExamples.
C15H19NO2. HO .

Example 1
1,3—dihydro-3-methyl-6-vinyl-7-hydrogy:furo-(3,4-c);

Y
AN
n

-pyridine
Using the same apparatus as above, 14.5 g (0.05 mol of

g

1, 3-dihydro-3-methyl-6~chloramethyl-7-benzaoxy-furo—-
(3,4-c)-pyridine dissolved in 300 ml of absolute
ethanol were refluxed with 13.1 g (0.05 mol) of
10 triphenyl phosphine for two hours. There were then
added 3 g (0.1 mol) of trioxymethylene and, dropwise,
a solution of 2.3 g of sodiumwinlloo ml of methanol.
At the end of the addition, the mixture was refluxed
] for two hours, and then treated with 3 ml_of acetic
{,{ 15 acid and evaporated to dryness. The dry residue was
dissolved in benzene and passed through a silica gel
column (eluent : benzene). The fractions containing the
1,3-dihydro-3-methyl-6-vinyl-7~benzoxy-£furo-(3,4-c)-
-pyridine were gathered, evaporated to dryness and

20 treated with isopentane. Yield 7.35 g (55%).

" This product was then treated with 70 ml of hydrochloric

acid (d 1.18) and 50 ml of ethanol under stirring at
70° for 3 hours.



Exampl e 4 1, 3-di hydr o- 3- phenyl - 6-vi nyl - 7- hydr oxy-furo-(3,4-c)- -pyridine
The nmet hod of Exanple 1 was repeated, but starting with 5 0.1 nol of

1, 3- di hydr o- 3- phenyl - 6-chl or anet hyl - 7- benzoxY- -furo-(3, 4-c)-pyridine.
Yield 12.25 g (45% of a product nelting at 241-243 C (Tottoli), elenental
anajysi s of which showed good correspondence with the formula [ERR]. 10

i

Ex 5 1, 3-di hydr o- 3- p- chl oreghenyl - 6- vi nyl - 7- hydroxy-furo- -(3,4-c¢) ;;?
-p ne The method of Exanple 1 was repeated, but starting with 0.1 nol"
of ©N38-di hydro- 3-p-chl orophenyl - 6- chl or onmet hyl - 15

-7-benzoxy-furo-(3,4-c)-pyridine. Yield 16.6 ge 549% of product nelting
at [E}&ﬂAtﬂemtc¢¢;in@1emem@aﬁtamnlqgﬁsw%$hvmmc th@meh-gbbﬁncorrespondence
with the fornula [ ERR].

1, 3- dlhyﬂﬁbﬂBl[t#@qefY#§¢ @ggﬁﬁQ?d75h§d$ok§7$hr6f %83ﬂdé¥YdrByr|d|ne The
met hod of _Exa epeated, but star |ng 1 nol of

1, 3- di hygeomet ¥#$é;¥g?¥i g ~RRERP BT W P- #2 %x28¥§1¢b?8 (3, 4-c) - pyri di-ne.
MR 1ft9n547%295°852380cpregeealme'tgf&.gatLER&aiTgagol'> el ement al

anaIyS|

5 of which showed good correspondence with the formula-

cloﬂllNoz.HCl. The overall yield of this sequence of

N~

reactions was 48%. _ _ \
o/
- gle 2

1,3~ dihydro-3-propyl-6-v1ny1-7-hydroxy-furo-(3 4=c)~

10 -pyridine _
The method of Example 1 was repeated, but starting with

0.1 mol of 1,3~-dihydro-3-propyl-6-chloromethyl~7-
~benzoxy-furo-(3,4-c)-pyridine. Yield 1llg (46%) of a
product melting at 23Q—232°C (Tottoli), elemental

15 analysis of which showéd good cdrrespondence with the ‘“

*
formula C12H15N02.§Cl. _ W,

Example 3 _
l,3-dihydro-3?cyclphegyl—6-viny1-7-hydroxyefuro—(3,4-c)-

~pyridine.
20 The method of Example 1 was repeated, but starting with

0.1 mol of 1,3-dihydro-3-cyclohexyl-6-chloromethyl-7-
-benzaxy-furo-(3,4-c) -pyridine. Yield 14.5 g (52%) of
a product melting at 2079C (Tottoli), elemental |
analysis of which showed good'cqrrespondence with the

25 formula CISHIQNOZ.HCI.



L
S

6f which shomed good correspondence with the fornula [ERR]. Exanple 7

1, 3-di hydr o- 3- p- met hoxyphenyl - 6-vi nyl - 7- hydroxy-furo- 5

-(3,4-c)-pyridine. The nethod of Exanple 1 was repeated, but starting with
d.1 nol of 1, 3-di hydro- 3- p- met hoxyphenyl - 6- chl or onet hyl -
- 7-benzoxy- furo- (3,4-c)-pyridine. Yield 13 g (43% of a product Rg at
[ERR] (Tottoli), elemental 1Q = anal ysis ofl@which showed good -
correspondence with the formula [ERR]. Exanple 8 o
1, 3- di hydr o- 3, 3- di net hyl - 6-vi nyl - 7- hydr oxy-furo-(3,4-c)- -pyridine I5 The
met hod of Exanple 1 was repeated, but starting with

1,3;dihydro-3,3-d§§iﬂ2&£a$-chloronethyl 7-benzoxy-furo- -(3,4-¢)- pyrldlne
Yield 11.8 ¢ (529@ [ | j

anal ysis of whic A Fod—et heter -t e O -T2

Exampl e 9 1, 3-di hydro: 3 net hyl - 3 n- pentyl 6-viny|-74hydroxy-furo-

(3,4-c)-pyridine.—3‘uléﬁﬁgod of Exanple 1 was repeated, but starting with
The method of Example 1 was repeated, but starting with

5 0.1 mol of 1,3-dihydro-3-phenyl-6-~chloramethyl-7-benzoxy-
-furo-(3,4-c)-pyridine. Yield 12.25 g (45%) of a

product melting at 241—243°C (Tottoli), elemental

e
-

o | analysis of which showed good correspondence with the

formula C15§13N02;ﬁC1.

10 Example 5 |
1,3-dihydro-3-p-chlorophenyl-6~-vinyl-2-hydroxy-furo-

-{(3,4-c)-pyridine

The method of Example 1 was repeated, but starting with
0.1 mol of'l,3-dihydro-3-E-chloropheqy1-6-chlofcmethy1—
15 -7-benzaxy-furo-(3,4-c)-éyridine. 'Yield 16.6 g (54%)
i,j : of a ﬁroduct.melting at 218-221% (Tottoli), elemental
analysis of which shdﬁed good correspondence_with the

formula C15 12N02C1.HC1.

Example 6
20 1,3-dihydro-3-ct-furyl-6-vinyl-7-hydroxy~-furo-(3,4-c)-

-Ezridine

The method of Example 1 was repeated, but starting with
0.1 mol of 1,3-dihydro-3-X-furyl-6-chloromethyl-7-
-benzoxy-furo-(3,4-c)-pyridine. Yield 12.15 g (47%) of

25 a product melting at 210%¢ (Tottoli), elemental analysis



25 1, 3-di hydr o- 3- net hyl - 3- n- pent yl - 6- chl or onet hyl - 7- benzoxy- , -12-
-furo-(3,4-c)-pyridine. Yield 14.40 g (51% of a product nelting at, [ ERR]
(Tottoli), elemental analysis of mhlch showed good correspondence with the
f0 Ae‘[ERR] Exanple 10 5

PO rydro 3- net hyl - 3- p- chl or ophedyh- 6- vi nyl - 7- hydroxy-

1, 3. dlhydro 3- et hyl - 3- 2- chl or ophenyl - 6- chl or onet hyl -
- benzoxy-furo- (3, 4- c -pyridine. Yield 15.1 g (47%- of 10 a product neltlng
at [ERR]°@TUPEGP| °@P§n§ﬁP§I°8ﬁ£P§§P§dGP°ﬁhP&ﬁhsﬁéﬁe§°§EW&acorrespondence

with the for ] Exanple 11

1, 3- dlhygﬂcngg 5ER -fl uor ophenyl - 6-vi nyl - 7- hydr oxy- 15
-furo-(3,4-c)-pyridine The met hod of Exanple 1 was repeated, but starting
wi th 1, 3-di hydr o- 3- et hyl - 3- p- f | uor ophenyl - 6- chl or onet hyl - 7-.
-benzoxyEggggﬂ@§74 c)-pyridine. Yield 16.2 g (53% of a product nelting.at

[ERR] (T enental analysis of 20 which showed good correspondence
wi th theif,a~elih¥dro-3-p-methoxyphenyl-6-vinyl-7-hydroxy~-furo-

5 -(3,4-c)-pyridine.

The method of Example 1 was repeated, buc startiné_with
0.1 mol of 1,3—dihydro~3-E—methoxypheoYI-6-chloromethy1- %‘é
-7-ben20xy-furo;(3,4-c)-pyri§ine._ Yield 13 g (43%) of
a product melting at 189-191°C (Tottoli), elemental
10 analysis of which showed good correspondence with the

formule C16H15NO3.HC1.

Example 8

1,3-dihydro-3,3-dimethyl=6-vinyl-7-hydroxy-furo=(3,4-c)-
gﬁridine |
15 The method of Example 1 was repeated, but startlng w1th \')
1,3~ dlhydro-3 3-dimethyl- 6-chloromethy1 7= benzoxy—furo-
-(3,4-c)-pyridine. Yield 11.8 g (52%) of a product
melting at 246-248°C (Tottoli), elemental.enaiysis of
which showed good cqQrrespondence with the formula

20 NO .HC1

11 H13

Example 9

l,3—d}hydro—3-methy1~3-n-pentyl—GévinyJ-7-hYdroxy~furo-

{3,4-c)-pyridine.

The method of“EXample 1 was repeated; but starting with

25 1,34dihydro-3-methyl-343-penty1-6-chloromethy1-7-benzoxy-

&



['ERR] . .-13- Exanple 12

1, 3-di hydr o- 3- et hyl - 3- p- chl or ophenyl - 6-vi nyl - 7- hydr oxy-
-furo-(3,4-c)-pyridine. The nethod of Exanple 1 was repeated, but star
ith 5 1, 3-di hydr o- 3- et hyl - 3- p- chl of ophenyl - 6- chl or onet hyl - 7-
-benzoxy-furo-(3,4-c)-pyridine. Yield 14.813-(44% of a product neltyny
[ERR] (Tottoli), elenental analysis of which showed good correspondence
witthe formula [ERR]. 10 Exanple 13 _

1, 3-di hydr o- 3, 3-di phenyl - 6-vi nyl - 7- hydr oxy-furo-(3,4-c)- pyridine The
met hod of Exanpl e-funas(Bgpea) epyridinat arfieabdwi4hd0 g (51%) of a

1, 3-di hydr o- 3, 3- di phenyl - 6- chl or onet hyl - 7- benzoxy- furo- 15 .

(3, 4-c)-pyridine. prodett nelttng 379245 0€ bT@tb@ﬁei'nel?mﬁgta% pERRYSis
(Tottoli), elenmental analysis of which showed good correspogdegce mﬁth t he
fornul a [ ERR] Exaq§|gh;qh2ghowed good correspondence with the formula

1, 3-di hydro- 3, 3-di_ - [ ERR].- f - 6- Vi - 7- y- - -¢c)- - [
. y & [ L02?ﬁ¥£.6 Vi nyl - 7- hydr oxy-furo- (3, 4-c) pyri di ne

15821

Example 10

5 1,3-dihydro-3-methy1-3-p—chloropheny1-6-vinyl-7-hydroxy:

¥
x_

-furo-{(3,4-c)-pyridine

(eg

The method of Example 1 was repeated, but star;ing_with
1,3-dihydro-3-methyl-3-p-chlorophenyl-6~chloromethyl-7-
-benzoxy-furp-(B,4—c)-pyridine. Yield 15.1 g (47%) of
10 a product melting at 212°C (Tottoli), elemental analysis
of which showed good correspondence with the formula
C17H14N02C1.HC1.

Example 11
Vo : _1,3-dihydro-3fmethy1-3-p-f1uoropheny1-6—vinyl-7-hydroxy—

15 -furo-(3,4-c)-pvridine

The ﬁethod of Example 1 was repeated,but starting with

1,3-dihydro-3-methyl-3-g-f1uor0pheny1-6—chloromethy1-7- |

-benzoxy-furo-(3,4-c)-pyridine. Yield 16.2 g (53%) of a

product melting at 222°C (Tottoli), elemental analysis of
20 Wwhich showed good corfespon@ence with the formula

c17H14N°23'HCIf



The nethod of Exanple 1 was repeated, but starting with
1,3-di hydro-3, 3-di -[ ERR] -furyl - 6-chl or onet hyl - 7- benzoxy- f ur o-

-(3,4-gxpyridine. Yield 13.7 g (42% of a product 25 melting at- [ERR] :
(Tott el enental anal ysis of -14- whi ch showed good correspondence -
W th t ormula [ERR]. Exanple 15 B

1, 3-di ro- 3-cycl ohexyl - 3-( 2, 3- dﬂ@ﬁlorophenyl) 6-vinyl- 5 i
-7-hydroxy-furo-(3,4-c)-pyridine. The nethod of Exanple 1 was repeated Gﬁ

starting with 1, 3-di hydro-3-cycl ohexyl -3-(2, 3-di chl or ophenyl ) - 6-
-chIoronEthﬁl17-2§nzoxy-furo-(3,4 c)-pyridine. Yield 16.15 g (38% of a
pr oduct ' 179-1820C 10 (Tottoll) el enental anal ysis of which

howed £ d f
shoved, 9399 05380808056 10 LS LR LB dine 15

The netha@ugg $§aqpbq_#ﬁy§§1neepeated but starting mnth 0.1 nol of
1, 3-di hy =6- chl or onet hyl -

-7- benzomef He®hod, H£CExANDIG Newa¥ Hebebied g t(uiﬁ%taﬁtﬁ@rmt mel ting
at [ERR] (Tottoli), elenental

1,3-dihydro-3~ethyl-3-p-chlorophenyl-6~chloromethyl- 7-

-benzoxy-furo-(3,4-c)-pyridine. Yield 14.8-g_(44%) of a

product melting‘at 199-201°C (Tottoli))'elemental

N S
(..ij\

analysis of which showed good ¢orrespbndence with the

formula C18H16N02C1 +HC1.

10 Example 13

1;34dihydro-3,3-diphenj1-6-vin§1-7-defq5i7§pré—(3;4-c)-
pyridine |
The method of Example 1 was repeated, but starting with
l,3-dihydro-3,3—dipheny1—6-chloromethy177-benzoxy-fqro-
15 = (3,4-c)-pyridine. Yield 17.15 g (49%) of.a product
-melting at 206-208°C (Tgttoli); elemental analysis of
which showed good eorrespondence Qith the formula
C21H17N02.HC1.

Example 14

20 1,3-dihydro-3,3-di1x4furylf6-vinyl-7-hydrexy-fﬁro-(3,4-c)-
-pyridine | - | |
The method of Example 1 was repeated, bet startihg with
1,3-dihydro-3,3-di-X-furyl-6-chloromethyl-7-benzoxy-furo-
=(3,4~c)-pyridine. VYield 13.7 g (42%) of a product

25 melting at 184-~186°C (Tottoli), elemental analysis of



< : *

anal ysis of which showed good correspondence with the 20 formula [ERR].
TOXICITY Acute toxicity was determ ned by the usual routes per os and I p on
m,ce. LD50 per os and ip were over 600 ng/kg for all conpounds. hG-
PHARMACOLOGY Diuretic action has been appreciated on rats (nmale
wei ghi ng 180-200 g by the foll owi ng nmet hoetld4Rats to be treated
subfi,tted to a conplete fast for 5 16 hours and placed in net.F?’lc'-
cages wherein the urine mght be collected. The rats received 2.5 nl/kg of
physi ol ogi ¢ serum per os for controls or the same vol ume of serum
containing, in soMiicin shovwed 909feFOLEESPARGENCED Witk Fhsr foraulést ed
conpounds. Urine was _10 coll.ected after 6 hours and [ERR], [ERR}] and uric
acid dosed. Six c&qp@ﬁu&?4w@$%"tested (identified by the Exanple No.). For
t he experinents, seven batches of each eight rats were used, one for
control and the six other for conpounds. The results are reported in 15

the foll ow ng Tabkg:ﬁgqﬁeu% the figures are, in each case, the average

val ues of the cor bat ch.
1,3-dihydro-3-cyclohexyl-3-(2,3~dichlorophenyl )-6-vinyl-

5 . =7-hydroxy-furo-(3,4-c)-pyridine.

The method of Example l_was repeated, but starting with

i
1

va/' 1,3~dihydro-3-cyclohexyl-3-(2,3-dichlorophenyl)-6-~
-chloromethyl-7-benzoxy-furo-(3,4-c)-pyridine. Yield
16.15 g (38%) of a product melting at 179-182°C

10 (Tottoli),‘zlemental analysis of which showed good.

correspondence with the formula C21H21N02C12.HC1.

Example 16

1l,3~-dihydro~3-p-fluorophenyl=-6~vinyl=-7-hydroxy-furo-

-{3,4-c)-pyridine

.y 15 The method of Example 1 was repeated, but starting with
0.1 mol of 1,3-dihydro~-3-p-fluorophenyl-6-chloromethyl-
~7-benzoxy-furo-(3,4-c)~-pyridine. Yield 17.2 g (58%)
of a product melting at 187°C (Tottoli), elemental
analysis of whichshowed good correspondence with the

20 formula-clsleuozFHCI.

TOXICITY
Acute toxicity was determined by the usual routes per os

and ip on mice. LD50 per os and ip were over 600

mg/kg for all compounds.



Each is acconpani ed by the percentage of increase with respect to centrol.

-16- ]

mg/ 9.7 10.1 9.9 9.8 10.3 10.0 V mi

1. 3% 60 1.58 1.18 1.02 1.92 (6 h) 0.56 + 137%+ 185% + 172% +

11194 B2% + 243% Na -15- 253.0 298.5 330.0 246.5 298.0  _

285.0°3. 10 nEq (6 h) 93 + 172% + 221% + 255% + 165% + 220% + 20§%

-83.0 '86.5 90.5 83.5 77.5 77.0 [ERR] nEq (6 h) 76 + 8.5% +
3.65  2.95

14% + 19% 4 11% & 2% + 1.3%[ERR 1.24 - 3.05 = 3.45
LHERMAGOROGY

3.85
(6 h)
POSOLOG

10

15

3.12 3.33 2.66 3.15 2.90 2.81 acid.

ABLE Contro EX 1 EX 5 EX 6 EX 14 EX 15 EX 16 Per os dose

' 9 0 0 0 9 0 -
iddetic *adfi8n 'h88"bedn 0prdc{Btla or *4h s tia TEWESTAR) N

weighing 180-200 g by the following method.

Rats to be treated were submitted to a complete fast for

16 hours and placed in metabolic.dages wherein the urine

might be collected. The rats regeived 2.5 ml/kg of

physiologic serum per os for controls or the same

volume of serum containing, in solution or in suspension,

about 10 mg/kg of the tested compounds. Urine was .
collected after 6 hours and Na+, X" and uric acid
dosed. Six compounds were testéd (identified by the
Example No.). For the experiments, seven batches of
each eight rats were used, one for control and the -
six other for compounds. The results are reported in

the following Table wherein the figures are, in each

- case, the average values of the corresponding batch.

" Each is accompanied by the percentage of increase with

respect to control.

Ci~

S



s .
Preferred .oral_  forms for human use include tablets and gel ati ne capsul es
each contalnlng-50 ng of active ingredient in adm xture with appropriate.
excipient and/or carrier. Daily doses in human therapy are from50 to 2

il

ny. -17- CLAIMS: 1. A 1, 3-di hydro- 6-vi nyl - 7- hydr oxy-furo- (3, 4-c
-pyridine derivative of the general forniig-1 as herein defined, or
phagnaceutically acceptable salt of such 5 a conpound. 2.
1,3ﬁﬁ-hydro-3-nethyl-6-vinyI 7- hydroxy-furo- -(3,4-c)-pyridine. 3.
1, 3- Di hydr o- 3- propyl - 6-vi nyl.- 7--hydr oxy-furo- (3, 4-c)- pyridine. 10 4.
, 3- Di hydr o- 3-cycl ohexyl - 6-vi nyl - 7- hydrBABLEur o- -(3,4-c)-pyridine. 5.
, 3- D hydr o- 3- phenyl - 6- vi nyl - 7- hydr oxy-furo-(3,4-c)- -pyridine. 6.
, 3- Di hydr o- 3-p-chl nnhpnvl 6-viny|l-7-hydroxy- 15
furo-(3,4-c)-pyridih '
, 3-Di hydro-3- [ ERR] - GP?FrBIVFKy}-7-ﬁ§d§oxy5¥u§o- EX3l4 tEXp)Pi|dEXel6
Per os
dose . .t .
mg/kg |- *R9.7 10.1 Yf9.9 “R9.8 10.3 J*10.0
v ml "F1.33 ‘Pr.60 “Pl.58 °"F1.18 P1.02 [*1.92
{6 h) 0.56
NS : +:137%] + 185%] + 172%|+ 111ls{+ 82% | + 243%
) : :
Na® 253.0 }298.5 | 330.0 [246.5 |298.0 | 285.0
10‘3mEq ' : :
(6 h) 93 + 172%|+ 221%| + 255%|+ 165%|+ 220% + 206%
x* -83.0 |86.5 [190.5 }83.5 [77.5 |77.0
10 3mEq |
(6 h) 76 + 8.5%|+ 14% |+ 19% j+ 11% |+ 2% + 1.3%
+ + L o 23 ’Li. i{. . 1t
Na /K 1.34 . F3.05 13.45 ‘}3.65 2.95 3.85 3.70
uric “$3.12 1h3.33 fe2.66 13.15 [|'2.90 }'2.81
_ acid
v 10 3mM
- (6 h) |1.77 + 76% |+ 88% |+ 508 |+ 78% |+ 64% | +59%

PRESENTATION - POSOLOGY

Preferred oral forms for human use include tablets and
gelatlne capsules each contalnlng 50 mg of active
ingredient in admixture with approprlate exc1p1ent and/or
carrier. Daily doses in human therapy are from 50 to 200

mg.



8.. 1, 3"arhydrn—ﬂ—p—ﬁﬁfhﬁxyphenyI 6- vi nyl- 7- hydr oxy-

d“ﬁﬂ'ﬂﬂm EII Inyl 7-hydroxy-furo- (3, 4-c)-pyridine." 10.
yro- Ro- tyI 6- vinyl - 7-hydroxy- -furo-(3,4-c)-pyridine.

3- Di hydr o- 3 nethyl 3- p- ctior ophenyl - 6- vi nyl - 7- 25
g furo-(3,4-c)-pyridine. 12.

1, 3N\Di p4dr o- 3- net hyl - 3- p-f | uor ophenyl - 6-vi nyl -

-hydroxy furo-(3,4-c)-pyridine. 13.

1, 3-Di hﬁ% et hyI 3- p-chl orophenyl 6-vi nyl -

-hydrox furo

hydr o- 3 '%)éhhydﬂ@d r?{ﬁn]sé y&‘%&@o’% %ur% (3. 4(%)4 C)-pyri d| ne.

(3 4- c) %ﬁr %?{neg &éﬂti@%& og%ééfq %Jnhqﬂéo%yaiu% c?ﬂ‘orophenyl )

- 6- Vi nylgef iMed, 00k fé”ﬂfa(ﬁnaﬂ:éﬁtﬁé[]!&%‘ccé&abﬂg salt of such
1 3- Di hydr o- 3- p-fl uor ophenyl vi nyl hydroxy- -furo-(3,4-c)-pyridine. 18.

A Brocess doipduifd.preparation of a- conpound accordlng to claiml1, the
process conprising reacting one nol :of a ,
6- chl or onet hyl - 7- benzoxy furo-(3,4- c)

-

;

2. 1, 3-D1hydro-3-methy1 6—v1ny1 7= hydroxy-furo-

-(3 4-c)-pyr1d1ne. | N4
3. 1,3-Dihydro-3-propy1foviny1-7-hydro§y-furo-
(3,4-c)-pyridine. | _i?

10 4. 1, 3-D1hydro-3-cyclohexy1 6-vinyl-7- hydroxy-furo-
-(3, 4-c)-pyr1d1ne. '
5. 1,3-D1hydro-3—pheny1fﬁéviny1-7-hydr6xy-furo-(3,4fc)-
-pyridine. |
6. 1,3-Dihydrd-3-2-chidropheny1-6-vinyi-7—hYdroxy-

15 -furo-(3,4-c)-pyridine.
7. 1,3-Dihydro-3-&=furyl-6-vinyl-7-hydroxy-furo- -;-4

o

-(3 4-c)-pyridine.
8.. 1,3-dihydro=-3 -E-methoxyphenyl 6-v1ny1 7 hydroxy-
-furo=-(3,4-c)- pyrzdlne.
20 9. 1,3~ D1hydro-3 3~ dimethyl 6-v1ny1 7= hydroxy-furo-
(3, 4-c)-pyr1d1ne.
10. 1,3~ Dlhydro-3-methy1 3-n-penty1 6-v1ny1 7-hydroxy-
-furo-(3 4-c)-pyridine. _
11. 1,3-Dihydro~3-methyl-3~p~-chlorophenyl~6-vinyl-7-
25 ~hydroxy-furo-(3,4-c)-pyridine.
12. 1,3-Dihydrp-3-méthy1-3-g-f1uorophenyl-6-vinyl-?-

-~



B

-~ 15  -pyridine derivative of the general_formil a | erein defined with
. one pol.of triphenyl phosphine and tmnj H g iﬂ de aj—~the boil in a
polar solvent, and treating the resu|t an gt jt o cl eave

v

t he benzyl group. 20 19. A pharmaceuti cal conposition ¢8&
- di hydr o- 6- vi nyl - 7- hydr oxy- f ur o- (3, 4- c) 487 i di ne derivativ&saecording to
‘any of clains 1 to 17 or a pharnaceutically acceptable salt thereof in
admi xture with a pharnaceutically acceptable diluent or carrier.

~-hydroxy-furo-{3,4~c)~pyridine.

13, 1,3-Dihydro-3-ethy1-3-g-chloropheny1-6-viny1-7-

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

14. 1,3-Dihydro-3,3-diphenyl~6-vinyl-7-hydroxy-furo-
5 -(3,4~-c)-pyridine.

15. 1,3-Dihydro-3,3-di+ot-furyl-6-vinyl-7-hydroxy-furo-

-(3,4-c)-pyridine.

T
("'\.

16. 1,3-Dihydro-3fcyclohexy1-3-(2,3-dichloropheny1)—
-6~-vinyl-7-hydroxy-furo-(3,4-c)-pyridine.
10 17. 1,3-Dihydro-3~g;fluorophenyl—6-viny1-7-hydroxy-
-furo~(3,4-c)-pyridine.
18. A process for.the preparation oi a compound
acéording to claim 1, the process comprising reacting
one mol of a é6é-chloromethyl-7-benzoxy-furo-(3,4-c)-
15 -pyridine derivative of the general formula II as herein
defined with one mol of triphenyl phosphine and two.mol
L of formaldehyde at the boil in a péiar solvent, and
treating the resultant compound with an acid to cleave

the benzyl group.

20 19. A pharmaceutical composition comprising a 1,3-
-dihydro-s-vinyl-7-hydroxy-furo—(3,4-c)-pyridine
derivative according to any of claims 1 to 17 or a
pharmaceutically acceptable salt thereof in admixture

with a pharmaceutically acceptable diluent or carrier.




