] : » 4
Furo-(3,4-c)-Pyridine Derivatives DESCRI PTION This invention relates to new-
6- (|- hydroxy- 2-di met hyl - anino-nethyl-alIyI)-furo-(3,4-c)-pyridiQg 5IT2 Lo
derivatives, to a process for their preparation and to therapeutlJ i LT
conpositions containing them The i nvention provi des

1, 3-dihydro-6- (I - hydroxy-2- di net hyl am nonet hyl -al I yl')-7-hydroxy-furo -

(3,4-c) -_pyridine derivatives of the general fornmula : [ERR] wherein,

each of RR] and [ERR] findependently,l Fepresents a hydrogen atom
a strai&ﬁb,fhain saturated” or unsaturated 10  hydrocarbon group
having f 1 to 5 carbon atonms, a heterocyclic gr oup havi ng

up to 6 ring at ons, a carbononocyclic group, a phenyl al kyl grogp:
or a phenyl al kenyl group, each of the groups represented by [ERR] an

[ ERR] bein uns% stitqt%p or, bei subsiituted by one or nore chlorine or
15 fluo ML 7. o R A2 o t ps, alkyl groups having from1l
to 5 carboEﬁgéﬁgggggkfoxy groups having from1 to 5 carbon atons, alkylthio
groups hav o 5 carbon atons, dial kylam no groups in which each
al kyl group has fr, A rhon &l kyl,aginqal 3o, 8f O30$; Ot hy 1~
whi ch each 20 -of‘a%et‘&‘x%“éﬁéqf 5?%8%&'%%! t é a_:@k.g)((iy roqﬁ%’ has Yrom1
to 5 carboaminonsebhylERRLY3:) = (3 AyE oPYFIIRANe 5| kKERY 1yRSIYESn KRi cA
the al koxy, g6QuRs NS F e irt Grepdf POToAl @FRA ' t@NEhbrepRRtic compositions

containing them,

i The invention provides 1,3-dihydro-6-(l-hydroxy-2-
dimethylaminomethyl-allyl)-7-hydroxy-furo - (3,4-c) - pyridine
derivatives of the general formula :

H.C
3 \N ] l(i!-xz HO
"’ Hz-fC fh-—
H3C OH
| <
L/ wherein, each of A1 and- A2 independently, represents a

- hydrogen atom, a straight  chain saturated or unsaturated

10 hydrocarbon group having from 1 to 5 carbon atoms, a
heterocyclic group . having up to 6 ring atoms, a
carbomondcyclic group, a phenylalkyl group or a phenylalkenyl
group, each of the groups represented by Al and Az being
unsubstituted or being substituted by one or more chlorine or

15 fluorine atoms, trifluoromethyl groups, alkyl groups having
from 1 to 5 carbon atoms, alkoxy groups having from 1 to 5
carbon atoms, alkylthio groups having from 1 to 5 carbon
atoms, ‘dialkylamino groups in which each alkyl group has from

1 to 5 carbon atoms, dialkylaminoalkoxy groups in which each

20 of the two alkyl groups and the alkoxy groups has from 1 to 5
carbon atoms or & - orB -(N-pyrrolidinyl)-alkoxy -groups in which

the alkoxy group has from 1 to 5 carbon atoms ; and further



prOV|des pharmaceutically acceptable salts of such conpounds. The
conpounds. according .to the invention are of interest for their
therapeutlcal attivity, principally as antidepressive agents. 5

The . invention also provides .a process for. the preparation of t
sald conmpounds, the process conprising reacting a 6- formyl - 7- benZwrqxy
-furo - (3,4-c) - pyridine derivative & the general formula Il [E
wherein [ERR] and [ERR] have the above neani ngs w th 1-di nethyl -

am nonet hyl - V|n gnesi um bromi de .at the boil, in a non_pol ar solvent.
~such  as Pﬁﬁ%ﬂﬁ@ﬁﬁ eu % thaellvhascantabie sﬁ*ﬁﬁ7°%e%ﬁ?¢d&9mg¢%ﬁésef
t he Fesultant |nterned|ate by treatnment with an aci.d. 15

obtai §_. the 6- fo anz l,oxy- furq__{é#51 % p dlne derlvatlve II t he
starting material hec g 1 1A%cq 9 bt n ebyHPNG"ﬁéPHodare of
‘described i nm:re@d:t erfiormo th@:(tgz therapeuhival t bt ivitye, f gdindipally as

sequence of JnR3GdREBsive aé%ntEERR] The invention further
provi des a therapeutical *- : _

5 The ' invention also provides a process for the

' ‘preparation of the said compounds, the process comprising
reacting a 6~ formyl - 7- benzyloxy -furo - (3,4-c) - pyridine
derivative of the general formulé 11

N
11

10  wherein Al and‘4A2 have the above meanings with l-dimethyl-
aminomethyl-vinylmagnesium bromide at the boil, in a non polar
solvent such as tetrahydrofuran and hydrolysing the
7-benzyloxy group of the resultant intermediate by treatment
with an acidg.

v | |

15 : ' To obtain the 6~-formyl- 7-benzyloxy-furo-(3 4-c)-'

' pyr1dlne derivative II the start1ng material is the compound
III :

obtained by the method described in our patent No., 2 092 586
20 submitted to the follow1ng sequence of react1ons :



conposi t,ion conpri sing a 1,3-dihydro-6-(|-hydroxy-2-dihethyl- .
am.no-nmet hyl -allyl)-furo-(3,4-c)-pyridine derivative of the general fornula

| as above defined or a pharnmaceutically 5 . acceptable salt'thereof in <
admi xture with a therapeutically acceptable diluent or carrier. The
foll.ow ng exanples illustrate the invention. Exanple 1 1, '

3- di hydr o- 3- met hyl - 6- (| - hydr oxy- 2- di met hyl am nonet hyl -al |yl )- 10
7- hy, Xy-furo-(3,4-c)-pyridine a) E[gygjation of the organonagnesi um

re In a two litre reactor fitted With warm ng, cooling and stirring
mea re poured, under gqiitrogen circulation, 19.4 g (0.8 nmol) of
magnesi um . and 10 of tetrahydrofuran, 15 - preferably distilled
on lithiumalumniu de. The m xture was xeg. here was then-
slowy added 132 Ayold Bhofe FHY L po=2-Dr ono- | - propyl ehe.

dpplied, . the reflux y maint ai ned and
dﬁ?ition of this conpound. At the end of the
addition, one i offdistilled tetrahydrofuran was: added. The m xture was.
refluxed forHg houMs and then cooled to [ERR]. b) Reaction To the

reaction mxture fromthe previous -step was 25 sl ow y added, under
stirring, 107.6 g (0.4 nmol) of 1,3 -dihydro- 3-nethyl- 6-fornyl -
7-benzyl oxy- furo- (3,4-c) - pyridine. The tenperature reached about [ERR]
at the end of the addition. Stirring o was' nmmintained overnight at.
roomtenperature. The m xture was : ooled to [ERR] and 250 ml of 30
wat er saturate h amoni um chl ofi de ndgiéomﬂhhfgrg'SEQXLybenzoic

No external
controlled by thej20

o

CH, =~ acid
2
. 2 _ %
H3¢4
Mn02
CH?_—O _..)

HO~-CH

OHC



-5 ether were added to it. After stirring for 15 mnutes at room
tenperature there was obtained a two-phase mxture with an [ ERR]
supernatant. The mixture. was separated and the aqueous phase was 5
extracted twice with 250 m aliquots of diethyl ether. The extrac Wer e
added to the oily phase, which had been %ashed with water three
The oily phase Was then dried on magnesi'um sul phate, treated wit
~ bl ack, concentrated to dryness and extracted twi.ce with 250 m of
diisopropylether cts falt centra n
~to 1/4 of initial vcﬁ urrgme% cog}ﬁgé%ec#ver?ﬁ%tld%@ Q Eﬁgréﬁgg%{:é?
- a pregipit sempositivrh COWSH!eraraleli‘dlhh‘ﬁﬁo'swﬁbhbﬂdlﬁw 2ndimethyl-
d"SOQLPpywéﬁiﬁ%-mé@ﬁ%iLéﬂﬂyﬂ)4?3:&@(3Ch E?bPQ%ihaheondHi1vat1ve of | NtRe

t he above reactor re poured the produc t revi ous step and, 700

of hydrochl¥RRRE 2k of Fi xkt uPAS WALOYE rfﬂ&f"'\ﬁa ne§ t8 oeear ‘Fﬁ‘t"é?“ﬁ%t‘:lﬂét
that tﬁﬁperﬁécﬂéﬁtilﬂlet hyalec heheseo&ndin hadmiaauee twitkRA . thét apeadiicaldy
of water, neutr %? w% g sodlun1h droxi de and saturation 'wth 20
sod|UWICM(ﬂ??ﬁP Yeep %ﬁs°3§f? Bted three tinmes with 500 mi

al i quot s of chloroforn1 The extracts were washed with water, dried on

magnest um SHENAL L1 ok Lhd CEEMRBILs CYIRALEESLe! Spdr ¥RGRReshe 1 esi due vas

recrystallized om net hanol . ) a product nelting at
200- 205C (Tottoli), 25 with deconposition, the analysis® of which

shoved 2 g@shple 1

U _1L3-d1hydro-3-methy1 6~ (l-hydroxy—z-d1methy1am1nomethy1-a11yl)-
10 - 7-hydroxy~-furo-(3, 4-c)fpyr1dine

a) Preparation of the organomagnesium reagent

In a two litre reactor fitted with warming, cooling and

stirring means were poured, under nitrogen circulation, 19.4 g

_ (0.8 mol) of -magnesium, and 100 ml of tetrahydrofuran,

15' preferably distilled on lithium aluminium hydride. The mixture
" was refluxed.

There was then slowly added 132 g (0.8 mol) of

o 3-dimethylamino-2-bromo-l-propylene. No external heating was

-/ appliea, the reflux being mainiained and controlled by the

20 ~addition of tlus compound. At the end of the addition, one

| litre of dlstllled tetrahydrofuran was added. The mixture was
refluxed for two hours and then cooled to 10°C.

b) Reaction

: To the reaction mixture from the previous ste'p' was
25 slowly -added,  under stirring,'_ 107.6 g (0.4 mol) of
- 1,3 -dihydro- 3-methyl- 6-formyl- 7-benzyloxy- furo- (3, 4-c) -
_pyr1dlne. The temperature reached about 25°C at the end of ‘the
addition. Stlrrlng was malntalned overnight at room
tempefature. The mixture was'tﬁen cooled to 0°C and 250 ml of

30 water saturated with ammonium chloride and 250 ml of diethyl



correspondence with the formla [ERR], 2HC1. .-The overall yield was 67 % |,
Thé preparation of the other corrpounds of the invention follows the same
process except that, in step (b), the 30 @ starting material is .
different ; the foll ovvi ng exanples will, accordingly refer to exanple 1
and 0_1—3% mention the new starting material, the overall vyi eI d and the
char gy enlstics of the conpound obt aingd- 6 Exanple 2

gf 0- 3- propyl - 6- (I - hydr oxy- 2- di met hyl am nonet hyl -al | yl') -

7- hydhaxy- f uro- (3, 4-c) - pyridi ne The nmet hod of exanple 1 was repeated, but
starting ethérswere hiidegd (¥ 4itwl| Afber stirring for 15 minutes at room

1,3-di hydegmge%e yb- %E%Wd-%ﬁya é#&%:ﬁsé ﬁ% SMEédw@h Zhekdx89 |

g (61 % o uct mel ting at (Tott ol econposi t 1 ony/t he
anal ysi s %ﬂpﬁméhan‘:shomed a good correspondence wth the fo mul a
[ERR], 2HC1. 10 Exarrpl e 3 -

1, 3- dlhydro 3-cycl.ohe dr oxy- 2- a oneth

al 1yl -7- hydr oxy-¥Rg “‘% ‘b%'? il? rﬂd\:@%?ﬁ%d ' eR9 pus; Rhase was

repesit ed, eburaeteatumautlmrw 2%0 mao dligobts of diethyl ether, The

13d|hydro I I r gyl | oxy-fura-(3,4-¢)- { disne.

" Yield 92% §§a§§% Q%W ?gdéepgédué H’Yn ?,Qé%’.;,[ : ot %‘?téﬂég’ R\%\H,gh_.

deconposi #ith, wakemndhrsies simesi.chTetowdy pbedecovasspumiency ikd honhe
magnesium sulphate, treated with carbon black, concentrated to
dryness and extracted twice with 250 ml of diisopropylether.

10 The extracts were filtered, concentrated (reduction_ to 1/4 ofv
initial wvolume) and cooled overnight, 1leading to a
precipitate, which was  separated ‘and washed  with

diisopropylether. Yield 104 g (73 %).

c) Debenzylation

15. " Into the 'ab.ove reactor were poured the product of the |
previous step and 700 ml of hydrochloric acid. The mixture was _
stirred, warmed to 55°C, maintained at that 'temp'erature for
three hours, and then cooled to 0°C. After addition of water,

- neutralisation with sodium hydroxide and saturation ‘with

20  soGiuw chloride, the mixture was extracted 'three times with
500 ml aliquots of chloroform. The extracts were washed with
water, dried on magnesium sulphate, filtered and evaporated to
dryness. The residue was recrystallized from methanol. Yield -
90.5 g (92 %) of a product melting at 200-205°C (Tottoli), ..

25 with decomposition, the analysis of which. showed a good
correspondence w1th the formula C14H20N203, 2HC1. The overall _

yleld was 67 %.

- The preparat1on of the other compounds of the 1nvent10n.
follows the same process except that, in step (b), the
30 starting material is different ; the foilow1ng examples will,:
accordingly refer to ‘example ‘1 and only ‘mention the new
starting mater1a1 the overall yleld and the character1st1cs
of the compound obtained. ' '



formul a*[ ERR], 2HCl. Exanple 4 20

1, 3-.di hydr o- 3- phenyl - 6- (| - hydr oxy- 2- di met hyl anmi nonet hyl -al | yl) -

7z hydr oxy-furo-(3, 4-c)-Pyridine The nmethod of exanple 1 was repeated, but
starting with 135 g (0.4 nol) of

1, 3- di hydr o- 3- phenyl - 6-f or nyl - 7-  benzyl oxy- fur o- (3,4-c)-pyridine. Yield
77 g (48 % of -a 25 product mettémg at [ERR] (Tottoli), \

- deconposition, the analysis of which showed a good correspondence g%%ﬁ§ he
formulla [ERR], 2HCl. Exanple 5

1, 3-di hydr o- 3- p- chl or ophenyl - 6- (| - hydr oxy- 2- di met hyl am nonet hyl - 30
aIIyLL 7 hng ﬁ r-(3,4-c)-pyridine -7- The nethod of exanple 1 was

repeaj e fyk_ th 14 (O. 1), of la \vlaminom —all 1'_

- 3-di hy ro 3 = -
: Y|eId 95 g7-h¢8¥bxj@funﬁ—(3%4Hd¥kn¥ri&ﬂﬂeng at [ERR] (Tottoli), mﬁth
- deconposition, the 5 analysis of which showed a good

correspondence wth the fornmula [ERR]. Exanple 6 .
1, 3-di hydr o- 3- (2, 3- ®hehmetbpdefl px@mplenyldmwas, raptahsdwy|but starting w1th

- am nonget hyl - r Q -
of exgﬁplg f-é%ﬁ&%éa 2¥g§ﬂ§%u§fs?a§§Fﬁh 4§$3ﬂ§f8§¥h & for%%% 57 Q%H&i%%{?ﬁi
1, 3-di hydro-faerz@ocﬁ IBYF g4 ) Yeeld 89 g (61 %) of a product melting

fornyl -7-bergyl QBY*&DQOC(3('1‘0€&0DYHde‘iQ:h déebiposBEion, (tife Yanalysis of
which showed ' a good <correspondence with the formula
- C, B 24N203, 2HC1.

10 Example 3 o _
1,3-dihydro-3-qyclohexy1—6-(1-hydroxy-2-dimethylaminomethyl-
allyl)-7-hydroxy-furo-(3,4-c)-pyridine

- The method of example 1 was repeated,'but starting with
135 g (0.4 mol) of 1,3-dihydro-3-cyclohexyl-6-formyl-7-
15 benzyloxy—-furo-(3,4-c)-pyridine. Yield 92 g (57 %) of a-
product melting at 180-184°C (Tottoli), with decomposition,
the analysis of which. showed a good cortespondeﬁce with the
formula C,gH,gN 05, 2HCL. | ‘

" Example 4 | |
20 : 1,3—djhydro;3—phenx;-6*(ljhydroxy-z-dimethylaminbmethyl—allyl)-
7fhydrogy-furotj3,4-c)-pyridine

The method of example 1 was repeated, but starting with

135 g (0.4 mol) of 1,3-dihydro-3-pheny1-6-fo:ﬁyl-7—
benzyloxy-furo—k3,4-c)-pyridine. .Yield 77 g (48 %) of a

25 ‘product melting at 210-215°C (Tottoli), with decomposition,
the analysis of which showed a good correspondence with the

formula 019H22N203,lZHC1.

Example 5 . : -
, LL3-d1hydro-3-p—chlorqphenyl -6~ (l-hydroxy-z-dimethylamlnomethyl-
30  allyl)-7- hydroxy-furo—(B 4-c)—pyr1dlne




of a product mel ting at [ERR} (Tottoli), with

deconposi tion, t he anal ysi s of  which showed a good 15

correspondence with the fornmula [ERR], 2HO . Exanple 7 - .

1, 3-di hvdr o- 3- p- f 1 uor ophenyl - 6- (1 - hydroxy- 2- di met hyl aim nonet hyl - - -
7~X- hydroxy-furo- (3, 4-c)-pyridifae7The nethod of exanple 1 was -

, but starting with 20 140 g (0.4 nol) of :

dr o- 3- p- f | uor ophenyl - 6- fornyl- 7- benzyl oxy-furo-(3, 4-c)-pyridine.

Zhg mﬁibodmofoexampiedwnwasﬂ:epgaaedl9®®t(émnntﬁmg wiithh 146 g -

deconposigpi @n, h nal gs g e ndenge. W th

the formﬁPa“ BoR)GEne. 3 Bﬁne@mm&ﬁﬁ@% PLOpoPoFRyASRRNEYISY

( 1- hydr ox§u5e au(éeﬂhﬁ)a‘mrrd@etw-l - Yield). ¥ hyﬂjroxy(-ffijr(i)(Saf— ) ppriodu] '

The nethﬁéleﬁngxamnie 1996§oboneat t@Hi1§tarUﬂE%‘Mdeb 91 Qoé ol
dlhydro toIYIa% Eg{nyl- - nﬁglox% - -furo-(3; f|d|

Y| eFd gen é ? | t99gd gerregpop Pece( T@tlttél i )the

with detopmaldatC zﬁﬁanyugﬁﬁngc1pf which showed a good

correspondence ' formula [ ERR]. Exanple 9

1, 3-di hydr o- 3- p- met'‘hoxyphenyl - 6- (| - hydr oxy- 2- di et hyl am no- met hyl - aIIyI)

- 7- hydr oRyample- 6(3,4-c) -pyridine 5 The net hod of exanple’l

was repegt §dg; Rk r3LaLLoNG Y éﬁlorophenyl) -6-(1- hydrogy-z-dlmethyl—
.amlnomethyl allyl)-?-hydroxy-furo-(3 4—c)fpyr1d1ne

10 The method of example'l was repeated, but starting with
160 g (0.4 mol) of 1,3-dihydro-3-(2,3-dichloro-phenyl)-6-

formyl-7-benzyloxy-furo-(3, 4-c)-pyr1d1ne. Yield 82 g (44 %)

of _a' product meltlng at . 180-184°C (Tottoli), . with
decomposition, the analysis of ‘which showed a good
15 .correspondence with the formula C19H20C12N203. 2HC1.

Exaﬁole 7 _ . _ :
;,3—dihydro-3-p-f1uorophenyl-6-(1—hydroky-2-dimethylaminomethyl-'
allyl)-7fhydroxy-furo—(3,4-c):pyridine

The method of example 1 was repeated but startlng with

20 140 g (0.4 mol) of 1,3-dihydro-3 -p-fluorophenyl 6- formyl- ~
7-benzyloxyffuro-(3,4—c)—py;1d1ne.‘ Yield 85 g (51 %) of a
product melting at 198°C (Tottoli), with decomposition,'the
analysis of which showed a good correspondence w1th ~ the

formula C19 21FN203 2HC1

25  Example 8 | .
: 1, 3-d1hydro-3fp-1xﬂ4g -6-(1-hydroxy-2-d1methy1am1nomethyl-
allyl)-?-hydroxy-furo—(B 4-c)-pyr161ne

~ The method of example 1 was repeated, but starting with

138 g (0.4 mol) of 1,3-dihydro-3-p- tolyl -6-formyl-7-benzyloxy
30  -furo-(3,4-c)-pyridine. Yield 81 g (49 %) of a product
melting at 203-207°C  (Tottoli), ‘with decomposition, the
analysis of which showed a good correspondence with the



145 9' (0.4 mol) of  1,3-di hydro- 3-p-net hoxyphenyl - 6-

formyl - 7-benzyl oxy-furo-(3,4-c)-pyridine. Yield 86 g (50 % of a product
melting at [ERR] (Tottoli), the.analysis of which showed a good-
correspondence wth the - fornmula 10 [ ERR] . Exanple 10

1, 3-di hydro-3-mtrifl uoronet hyl phenyl -6-81 =hydr oxy- 2- di net hyl -

am nonet hyl -al l yl ) - 7- hydroxy-furo-(3, 4-c)-pyridine The nethod of e
- was repeated, but starting with 15 161 g (0.4 nol) of

1, 3-di hydr oformula QMW 3Ry | - 6-

fornyl- - benzyl oxy-furo-(3,4-¢c)-pyridine. Yield 102 g (54 %9 of = a

- produgt  nelting at . 217-223C (Tottoli), - with deconposition, t he
anal ygis- of which =~ showed a good correspondence with the formula
[ERR]." 20 gy g 11 _
1, 3- dihydr0735?§g§*e1hylan1noethoxy phen I fI-hydrox -2- .
di met hyl am Ro@sIARAY.GIQ AR XRR ) ax methykaminos

exanple 1 V\/afét&@n@%thqu)w-rﬁidirdxwﬁ\téh(QN 6)@9y41aﬁ|n)e0f
-1, 3-di hydro-3-(p-di ethyl am noethoxy- phenyl) 25

-6 formyl - 7-benzyl oxy-furo-(3,4-c)-pyridine. Yield 76 g (37 %9 of a product
meltisg at [ ERR] (TthOMEﬁhoﬂhefanwamplz(ﬁ wans chepeahedgdbutastgetdng with

corresponde Ia RR] . _
"1, 3- dlhydroq% {p-[ ERR] %—pyrr |d|n%E %oxyﬁlg%en I?pé %ghoxyphenyl 6
_ formyl-7- benzyloxy-furo-(B —c)-pyr1dlne. Y;eld 86 g (50 &) of
a product melting at 169-170°C (Tottoll), the analysis of
which showed a good <correspondence with the formula

10 CygHy,Ny0,. 2HCL.

_ Exampie 10

1,3-dihydro-3-m-trifluoromethylphenyl-6-(l-hydroxy-2-dimethyl-
aminomethyl-allyl)-7-hydroxy-furo-(3,4-c)-pyridine '

The method of example 1 was repeated, but starting with

15 161 g (0.4 mol) of 1,3-dihydro-3-m—trifluoromethylphenyl-s-
formyl-7-benzyloxy~-furo-(3,4-c)-pyridine. Yield 102 .g (54 %)

of a product melting at  217-223¢°C (Tottoli), with

~ decomposition, the eanalysis of which showed a good

correspondence with the foemula C20H21F3N2°3' 2BC1.

20 Example 11

1,3-dihydro-3 -(E-dlethzlam1noethoxx-ghenz )=6- 61 ~hydroxy=2-
dimethylaminomethyl-allyl)-7- hydroxy-furo-(3 4-c)-pyridine

The method of example 1 was repeated, but starting with

178 g (0.4 mol)'of 1,3-dihydro-3-(p-diethylaminoethoxy-phenyl)

25 | -6-formyl-7-benzyloxy-furo-(3,4-c)-pyridine. Yield 76 g (37 %).

' . of a product melting at 158-160°C (Tottoli), the analysis of
which showed a good correspondence with = the formula

C25H35N3O4 2HC1.



- hydr oxy- 2-di net hyl am nonet hyl -al | yl ) -7-hydroxy-furo- -(3,4-c)- pyridine 5,
The net hod of Exanple 1 was repeated, but startrng with 178g (0 nol ) of
1, 3-di hydro-3-(p-[[ ERR} - (N- pyrrolidinyl)- , e
- et hoxyl - phenyl }-6-fornyl - 7- benzyl oxy-f uro- (3, 4 c)- -pyridine. Yield 70
g (34%,-ef a product nelting at 173 C (Tottoli), the analysis of

whi ch a good 10 correspondence with the fornula C25H33N304. 2HO .
Exanpl e , 3-di hydr o- 3- met hyl - 3- n- pentyp-6- (| - hydr oxy- 2- di met hyl -

am nomeNhyl~al | yl ) - 7-hydroxy-furo-(3,4-c)-pyridine 15 The nethod of

Exanpl e ma§£EEB£SLéa_ but starting with 136 g (0.4 nol) of

1, 3-di hydro- 3, 888hykdBoRs PEPLYE ~ONF£ ] -phenyl}-6-(1-:">.

- 7-benzyl oxy- a QEO uc

mel ting a asaciey anal Si s
of which shdded-ci- omdlﬁé correspondence mnth t he formul a [ ERR] .

Exanpl e 1 di n 6 Xy di Vi
nmet hyl - aljsl4yl ﬁ lﬂy%roxy uro- Z)U)?I’sl %géé) h[e)aﬁet d"lbfr@;gr?r% el
was repeated1759t(9bérﬂpng aft 391 yapoz3ndp Br(N-pyrrolidxnyl -

1, 3-di hydr o- 3egmbhy u—§hah9myL66f6emy1L1—bznbynaxgeﬁuréu(o ; 43c$-C) - pyridine.

Yreld 104 g (639 f a t1ng 8-17 toIr& e an ysrs
of which shoﬁggadg goodqgcgk%gg'onﬁen 4%HM P# %H?ﬁn é%
: 173%C  (Tottoli), "the analys1s of whlch showed a good '
10 correspondence with the formula C25H33N304. 2HC1.

ﬁYbildln 1) ethox

\/

. @

EX_am_ElLE.
»3-dihydro-3-methyl- 3-n-p;pty; -6~ (1-hydroxy-2 dlmeth 1-

amlnomethyl—ally;) 7-hydroxy-furo-(3, 4-c) -pyridine

15 The method ‘of Example 1 was repeated, but starting with 136
g (0.4 mol) of 1.s-dihydro-s—methyl-s—n—penty1~6—formy1-
-7-benzyloxy-furo-(3,4-c)-pyridine. Yield 94 g (53%) of a
product melting = at 187-191° (Tottoli),  with
decomposition, the analysis of which showed a good

20 correspondence with the formula C,9H3oN,0; . 2HCI.

Example 14
1,3-dihydro- S-methyl agphenyl -6~ (l-hydroxy 2-dimethy1am1no- -~
methyl-allyl)-7-hydroxy-furo-(3,4-c)-pyridine
25 The method of Example-i was: repeated, but starting w1th .
138 g (0.4 mol) of 1,3-dihydro-3-methyl-3-phenyl-6- formyl—
~7-benzyloxy-furo-(3,4~-c)-pyridine. Yield 104 g (63%) of a
product melting at 178-179°C (Tottoli), the analysis of
which ”showed' a good correspondence wiihf the formula
30 C,,H,,N,0;. 2HCl. I |




-10- Exdnple 15 T
1, 3--di hydro- 3-nmet hyl - 3-[ ERR] - t hi enyl - 6- (| - hydr oxy- 2- di net hyl.-

ami nonet hyl -al | yl') - 7- hydr oxy-furo-(3,4-c)-pyridine The nethod of ex le 1
was repeated, but starting with 5 140 g (0.4 nol) of

1, 3-di hydro-3-nethyl-3- a -thienyl-6- _ 19 -

formyl - 7-benzyl oxy-furo-(3,4-c)-pyridine. Yield 77 g (46 %

pr oduct mel ting at. [ ERR] (Tottoli), wi t h deconposti on, t he
anal ysi s . Ofxampié - showed a good correspondence with the formla
[ ERR] . 10 6 ' : -hydroxy-2-dimé -

1, 3- djghydr o- sa thieny dre dimethyl

d|nethx}an1nmmﬁmggetgylja;lilnzﬂfgxgrégzofg 04(3)4U¢Dr91_gdthg met hod of
- exanple 1 was repeated, but starting with 172 g (0.4 nol) of

-1, 3- dlhydro 3-ethyl-3-mtrifluoromethyl- 15 .
" phenyl - 6- f or ny| - 7- b@they Ingshad;of (@XapRde bl was kePeated, 1Ryt gstaptipg o‘Pl'ah
© producd rrelt 188 ag [ kGRls (‘hegol 'aﬁ t%%-aé‘fﬁ &té—?-fmeﬁﬁ&Ph%S@V\eﬁ‘hlényﬂﬂed

correspondence with  the for
"1, 3-di hydr o- @@%&rYBbenayl?wn?uwrﬂn a?bxygg gﬂﬂﬁrhﬁ’aﬁﬁ%” g (46 %)
' nethyl al | ylo£ 7- hydr opyeduce- (3mditingyri dtne Is9o-agshad oﬂTexaumhe,l watth

: ted, b tart th I 1, d h
{EE&? ?furyl %3?@$ Iggogﬁbenéégoxy ég%ﬁ ?g ) 8% pygp |ng rQQ%W?E y 9°°d_
(41 9% of eofbespopdencetwithttheg fathERRplsﬂ gﬁN 9P}, 2fcdh

deconposi tion, the anal ysi s of which shomed a good correspondence with the

'foKmJIa[ERRl: 2 '13 18
xampie

1, 3-d1hydro—3-ethy1-3-m-tr1fluoromethylphenyl 6—-(1-hydroxy-2- '
d1methy1am1nomethy1—ally1) -7-hydroxy~-£furo-(3, 4-g)-pyrld1ne

The method of example 1 was repeated, but starting with

. 172 .g (0.4 mol) of 1,3-dihydro-3-ethyl-3-m-trifluoromethyl-
15 ° phenyl-6-formyl-7-benzyloxy-furo-(3,4-c)-pyridine. Yield 117 g
(59 %) of a product melting at 185°C (Tottoli), the analysis

of which showed a good correspondence - with the formula

C22325F3N203 2HC1,

.. Example 17 _ S
20 1,3-dihydro-3-ethyl-3- a -furyl-6-(l-hydroxy-2-dimethylamino-

methyl-allyll-7-hydroxy—furo-(3,4-c)-py:idine

_ The method of example 1 was repeated, but starting with |

© 140 g (0.4 mol) of 1,3-dih_ydro-3-ethyl-3-a.'. -furyl-6-formyl-

' 7-benzyloxy-furo-(3,4-c)-pyridine. Yield 68 g (41 %) of a

25  product melting at 164-169°C (Tottoli), with decomposition,
 the analysis of which showed a ‘good correspondence with the

formula C19324 2 4° 2HC1,

Examgle 18 :
~ 1,3-dihydro-3-phenyl- 3-p-ethoxyphenyl 6~ (;-hydroxy-z-dlmethyl-
- 30 amlnomethyl-allgl)-7-hydroxy-furo—(3 4-c)-pyridine




| , 3-di hydr o- 3- phenyl - 3- p- et hoxyphenyl - 6- (|- hydr oxy- 2- dlnethyl 30
an1nonethy| al lyl')-7-hydroxy-furo-(3,4-c)-pyridine The nethod of exanple
1 wagY-epeated, but starting with 180 g (0.4 nol) of »
diXRydr o- 3- phenyl - 3- p- et hoxyphenyl - 6- L : ‘
&5 /7- benzyl oxy-furo-(3,4-c)-pyridine- Yield 99 g [ERR] of a
progwct. nelting at 148-149C (Tottoli), the analysis of.5 whi ch showed
a good correspondence with the fornula [ERR]. Exanple 19
1, 3- di hydr o- 3, 3- ¢hepm@ﬂhmdndﬁﬂaﬂaﬁblé Dydasxyeﬁedmmaﬂnﬂut ‘starting with

ami nonet ally Xy 0 The hod
of exarrplq§°1 (béﬁea%‘gg? fétqﬁw&rgﬁglgbggyé (&) “*‘%Yiihe'a’ é :
|, 3- d|hydﬂ&NYX}IthFZYlQ#Dpﬁ@n9f(614*0)‘nyldlne- Yield 99 g (48 ¥?
formyl - 7&6”5%?63&}% Oméftfn%) a1 8 0pag¥eel @ror edbi g, (fiﬁe%arpélfsig; gict
melting at [E Tottoll e analysis of which sh

cor Bespowidicde atheg°°dfor¢ﬁﬁ%@§8°ndeFERR] witkhnpl theo . formula

1, 3- dlhdeOTQ R - fzﬁgi 3- p- et hyl t hi ophenyl - 6- (| - hydr oxy- 2-

dlnethylaﬁr1 téh aIIyI) 7- hydroxy-furo-(3,4-c)-pyridine The nethod of
exanple 1 was repeated, but starting with 20 =~ 177 g (0.4 nol) of

1, 3-di hy@xempld B -furyl-3-p-nethylthio o

phenyl o L SRSV Ofy LU o6 el

|\r\ A“ A NN AW |

analy5|sam1mbmetMyIﬁalLghbmmdhydaoxgeﬁdroeﬁ@ggggmipxgpdmn t he fornula-
[ERR. .

10 The method of example 1 was repeated, but starting with
178 g (0,4 mol) of 1,3-dihydro-3,3-di-p-fluorophenyl-6-

. formyl-7-benzyloxy-furo-(3,4-c)-pyridine. Yield 115 g (56 %)

of a product melting at 175°C (Tottoliy; the analysis of which

showed a good - correspondence with the formula
15 C25H24F2N203 2HC1. | |
" Example 20

© 1,3-dihydro-3~ %-furyl-3- 4methzlthiophenyl-6-(i-hydroxy?z-
dimethylaminomethyl-allyl)-7-hydroxy-furo-(3,4-¢)-pyridine

The method of example 1 was repeated, but starting with‘%
20 177 g (0.4 mol) of '1',3--dih_yt."lro--i«3_-'cl -furylf3fg-methylthio '
phenyl—6-formylv7-benzyloxy-furo-(3,4-c)-pyridine. Yield 82'gf
(40 %) of -a product melting at 143-151°C (Tottoli), with
decomposition, the analysis of. which _ ‘showed a good
correspondence with the formula C24H268N204. 2HC1.

25 TOXICITY

_ None of the prepared cornpounds- revealed an important
per os toxicity : LD, was comprised between 0.8. and 1.2 g/kg
on rats and between 0.7 ‘and 1 g/kg for mice.



25 . TOXI'CITY None of the prepared conpounds reveal ed an ifnportant per o0s
toxicity.: [ERR] was conprised between 0.8 and 1.2 g/kg on rats and between

0.7 and 1 g/ kg -for m ce. -12- PHARVACOLOGY The activity of the conpound
of the invention has been évidenced by various tests, three of which S
reported in details as follows. 5 I;Bg%q;hality provoked by Yohi mbikge )
HCl1 in mce This test was conducted on ches of 10 male CD-1 (Charlgs .L/°

Ri ver) m ce.” Each treated nouse received 0.25 nl/20:g of a suspension

containing_%ﬁiRhgggﬂgd@pse of  conpound. One hour after the

adm .ni strat n ce were injected 10 subcut aneously 30 ng/ kg of
Yohi gpi ne HCl . Percentage of death (L) was determ ned 18 hours after this

i nj eclion. A Yohi nbppe BEtivery’ o RakcCle upaRY igFe dHeO i At i A been
The results are repqorted in thée table No. [, 11 -fgnta oni sm agal nst .
catal epsy i RYICERCEE nBY opRAT LS 1 5ests, threeyq ‘é‘kg‘é‘?i AFR heported in
conduct ed | det@ipar iazorfo¥ldws W reference conpounds, |Impramne and
5- hydroxytrytophane on male Wstar rats of 140/170 g.in batches of each 6
rats. I'P administration of haloperidol at 5 ng/kg induces catal epsy.
Furt heis or all adiliethstlitty @rofoked by stohiintminps BCE 0 micene hour after
hal operidol injection has an adverse action against catal epsy.
“This . test was conducted on batches of 10 male CD-1
(Charles River) mice. Each treated mouse received 0.25 ml/20 g
K;* : of a suspension containing the tested dose of compound, One
hour after the -‘administration, the mice were injected
10 subcutaneously 30 mg/kg of Yohimbine HCl, Percentage of death
(L) . was determined 18 hours after this injection. A Yohimbine
HCl control batch was provided for each compound. The results

are reported in the table No. I.
I1 - Antagonism against cataiepsy induced by haloperidol

15 . .. This experiment was conducted in comparison with two
reference compounds, Imipramine and S—hydroxytrytophane on .
male Wistar rats of 140/170 g in batches of each 6 rats,

~ IP administration of haloperidol at 5 mg/kg induces

_ catalepsy. Further oral administration of the tested compounds

20 one hour after haloperidol injection has an adverse action
against catalepsy.

- Eight of the compounds of the invention were tested at.

various doses (one batch for each dose of each% compound) .
Action on catalepsy was appreciated 1,2,3,4 and 5 hours after

25 . the administration of the tested compounds by placing anterior
paws of the rats on a metal bar located at 10 cm ébove table

level (test performed in a noiseless room at 22°C) ;. if the

rat was able to stay for 20 seconds, the score was 1 point ;

_ for 40 seconds the score was '2 points and so on up to 100
30 seconds for 5 points. Average values were calculated for eadh[



Eieght. 8f the conmpounds of the invention were tested at various doses (one
batch -for each dose of each: conpound). Action on catal epsy was appreci at ed
~3nd 5 hours after 25 the adm nistration of the tested conpounds
g anterior paws of the rats on a netal bar |ocated at 10 cm above
el (test perforned in a QpHEFLgss roomat [ERR]) ; if the rat was
able to stay for 20 seconds, the score was 1 point ; for 40 seconds the
score was 2 points and so on up to 100 30 seconds for 5 points. Average

1,2,3,
by pl
tabl e

val ues wepechal Cebgbeek0r @a&h  thel3 wdidle@pondidff! NPerceiitdye ! loF

correspondlng ,gercentage of antagonism The results are reported in the
JOPLEM: Despair test on nmice 5 This experiment->was
conducted on male nmice CD-1 (Charles River) in batches of each 10‘gce

t abl e No@BER

I

E 3

R R B s 0 L s

appropriate dose in ng/kg of the tested conpounds. 10 The, mce

wer e plaigg Langgég?E%%%Fc¥hLﬂQ%@ (height 25 cm dianeter 10 cm)

cont ai ni Ng wat er

neasure of .imuobility period was effected

bet ween the 2nd and 6th minute. There was .one control batch for each

COWBO;JHS findtone'fwﬁsl:cheNggéf‘li?&hed %@-A csle?aauctefd on TRg1eesHlikte a[g:fbl-_lt )
reporte | e e . ereln S ngs oy e average.,l nMmoDol, Yy
period-aﬂﬁgérgﬁﬁngg qo th

10

- 15

20

25

-stands for the average immobility period and B stands for the

var) if, batches of eac
Maprotiline as a reference compound. One hour before the test,

mice 1n comparison wi

the mice received in. a dose of 0.4 ml/20g of suspension, the :;J

appropriate dose in mg/kg of the tested compounds.

The mice were placed in plexiglass cylinder (height 25
cm, diameter 10 cm) containing water at 22°C. The measure of

immobility period was effected between the 2nd and 6th minute.

There was one control batch for each compound and one batch
per tested dose.

'The results are reported in the table No. III wherein A

t of variation with regard to control,

PRESENTATION - POSOLOGY

More commonly used forms in human therapy comprise
tablets or gelatine capsules containing 0.1 g of -activé.
ingredient per dosage unit or phiais containing the same
amount in a dissolved or suspended form for IV injection.

Usual posology is up to 0.5 g/day for at least two
weeks, for oral forms or up to 0.2 g/day for at least one
week for the injectable form, this treatment being followed by
at least one week of oral administration. ' |



% of variation with regard to control. PRESENTATION - POSOLOGY More
comionl y used forns in human therapy conprise 20 tablets or gelatine
capsules containing 0.1 g of active ingredient per dosage unit or =
phi al s. cont-ai ning the same anount in a dissolved or suspended form for 1V

I njection. Usual posology is up to 0.5 g/ d?y for at |east two weeks, (f I
oral forns or up to 0.2 ¢g/day for at | east4 ofe 25 week for the
injectable form this treatnment being foll owed by at |.east one week of oral

admi ni strati &g@le No 1_4& - Table No. | Products: - Doses
L Yohi nmbi ne _ 30 ng/ kg SC 20 % Ex. -1
30 nuLkg PO 400 no B0 Nobhi i o
Hrrg/lkg’%o | sedledd 5o g/ kg TS PR 40 o6 vEhi mbi ne boL
30 ng/ kg SC 20 5 TO g7 Kg_PO
60 % 30 ng/ kq ¥ahimbine HC1 60 930/drg Ak nEC HCL 30 #y/ kg SC
20 % Ex. 7 JEx, 1 q ny/ kap Ry /kg PO . 50 % 46 su/ kg PO
- 50 % Yohi nbi rﬁe HC1 30 rrg/i(é;o Sn%/kg PO 20 %60 s
Yohimbine HCl 30 mg/kg SC ' 20 %
Ex. 4 | 30 mg/kg PO 50 %
. B ' 60 mg/kg PO : 60 %
% _
Yohimbine HC1l 30 mg/kg SC 20 8
Ex. 5 _ 10 mg/kg PO 60 %
30 mg/kg PO . 60 %
Yohimbine HCl 30 mg/kg SC 20 %
Ex. 7 3 mg/kg PO 50 %
10 mg/kg PO 50 %
Yohimbine HC1l .30 mg/kg SC 20 &
Ex. 11 - 30 mg/kg PO 30 &
| 100 mg/kg PO 90 %
| Yohimbine HC1 30 mg/kg SC 20 %
1\ Ex. 12 30 mg/kg PO 1 40 s
60 mg/kg PO . 50.%
Yohimbine HCl 30 mg/kg SC 1 20 8 -
Ex. 17 30 mg/kg PO ._ 80 %
100 mg/kg PO " 90 8
Yohimbine HC1 30 mg/kg SC | 20 %
Ex. 20 | 30 mg/kg PO ' . 50 %
100 mg/kg PO 60 %




Ex.. 11 30 mg/ kg PO 30 % 100 ng/ kg PO -
90 % Yohi nbi ne HC1 30 ny/ kg SC 20 wEx. 12 .
30 ng/ kg PO . 40% 60 ng/ kg PO ) 50 % Yohinbine . ¢
HC1 30 mg/ kg SC 20 % Ex. 17 30 -
my/ | 80 %100 ng/ K kglgo 90 % Yohi mbi ne HC1
30 nyie’ SC % Ex. 2 _ 30 ng/ kg PO
50 % 100 my/ kg PO 60 % Table No. |l Dose i
Ant agoni s oS L qu (hours) Exanpl es nmy/ kg per os 1 h- _
2 h ‘i‘a'b'l 5h Im'pram'ne 15 100 52.3 -
42.3 4&-2 56-667 —EE ot G e ~89=85—f{P
30 53.3 Iﬁ Dose20. b lﬂrﬂt&onﬂﬁn&ﬂoﬂ after :33h8urs) 42
31 6 | | | |
- 35.7 25 %B%mplg% 100 md&kgzﬂ), — 54.5 _ 6.4 7 .Ex. 4*
1 58. 3" Iperss | 11837 2165.6§33 h h | 3-8
80 6.6 50 Ex 5 10 104 0 78
78 6} 30 37 75 46] 50 47 Bx. 4
3 Ipipramingg 3] 107 | W04 [4852.3] 42.3] 48.2] so
| 1 0 68.7 ] 76.1] 42.3 31 33.3
5 HTP 30 53.3 | 42.8] 20.6] 13.8]| 16.6
100 33.3 | 46.4 .3; 138} 6.6 |
Ex. 1. 30 . 60 63.6 | 44 35.7] 25
100 - 100 50 54.5 | 46.4] 40
Ex. 4 1 58.3 70 50 33.7] 16.6
| 3 100 75 80 56.6 | 50
_ {
Ex. 5 10 © 100 100 78 78 | 64
| 30 37 75 46 50 47
Ex. 7 3 -0 | 58.3] 60.7] a1.4] 4s.2
10 28.5 ] 79.1 78.6 79.3 | 72.4 { _
_ ' — ' N
Ex. 11 10 50 100 60 53.3 ] 53.3
30 100 80.7 62.9 | 55.1] 41.4
Ex. 12 10 0 30.4 ) 37 43.3 ] 46.6 |
| 30 0 30.4 40.7 ] 46.6] 40
Ex. 17 3 100 sa.5 | 48.3 ]| 24.1] 26.6
10 100 59 { 51.7] 24.1] 40
Ex. 20 10 93.3 | 76 70 60.7{ 55.1
30 100 68 50 54.5] 51.7




10 . = 28.5 79.1 78.6 - 79.3 72.4 Ex. 11 10

50 . ' 100 60 53.3 53.330 - 100 80. 7 629
55.1 41.4 Ex.-12 10 0 30. 4 37 AN
46.6 30 - 0 30.4  40.7 = 18676 40 Ex. 17 35/
100 - Fatile NolS.BII 24.1 26.6 10 100 59 .
24.1 40 Ex. 20 10 93. 3 76 70 - 60.7
RN [ SPPar T | RS I
204 Maproti llickhtror 10 N4/ kg PQ 154 3 204 23.4 30 ng/ kg PO
143. 3 -~ 29.7. 100 }ng/ kg PO 86. 5 - 57.6 Contro
203.8.4Ex. JMaprotiline j{,y/1Q maykg PO  j57 156.3 - 25 23rf/ kg PO
PO R s T U e £
135.6 - - 31 4 100 ggi‘i‘g Bgfkg PO 142 - 86.5 .30, §705n??ol °
207.1 Ex. Jcontrol  10]nu/kg PO 145.403.8 | - 29.8

Ex. 1 1 mg/kg PO 157.4 - 25
. 3mg/kg PO | 133.1 - 34.7
10 mg/kg PO 82.1 - 59,6
Control - 198.3
U lex. 4 -1 10mg/kg PO | 136.4 ] - 31.2
- - . 30 mg/kg PO 135.6 - 31.6
100 mg/kg PO 138.3 - 30.3
Control - : 207.1
Ex. 5 {1 10 mg/kg PO 145.4 | - 20.8
" 30 mg/kg PO 124.4 - 39.9
L _ '100 mg/kg PO 86.7 - 58.1
] Control ' - 189.9
Ex. 7 3 mg/kg PO 137 - 27.9
10 mg/kg PO 135.2 = 28.8
.30 mg/kg PO 101.1 - 46.6
Control - = 200.3
N, Ex. 11 10 mg/kg PO | 144.6 | - - 27.8
30 mg/kg PO 136.6 - 31.8
100 mg/kg PO 118.1 - 41.4
Control - _ '148.5 | _
Ex. 12 30 mg/kg PO .106.1 - 28.6
100 mg/kg PO 99.0 - 33.3
; 300 mg/kg PO 77.4 - 47.9
Control - ' - 200
- Ex. 17 10 mg/kg PO 175.2 - 12.4
' 30 mg/kg PO 142.7 - 28.6
. 100 mg/kg PO -155.4 - 22.3
Control - o 213.5
Ex. 20 10 mg/kg PO 183.4 - 14.1
' 30 mg/kg PO 86.3. - 59.6
60 mg/kg PO 97.2 - 54,5




“

30 ng/ kg PO 124. 4 - 39.9 100 ny/ kg PO 86.7 ’
-. 58. 1 Control 189.9 E. 7 3 ny/ kg

137 - 27.9 10 ng/ kg PO " . 135.2 - -_28.8 30+
\ 101.1 - 46.6 Cbntrol — ’ .
11 10 mg/ kg PO -
e IS -
12 - 30 ng/ kg PO = 106. 1 00 ng/kg
99.0 - 33.3 300 ng/kg PO :
Cont r ol _ 200 Ex. 17 : 10 ng/kg PO
175. 2 - 1ZLAIMS ng/ kg PO - 142. 7 - 28. gléog ng/kgézo
155. 4 - 22.3 Control ' :
1 /' kg PO . 183. / k 86.
58 ng6ogng/kg po 1. Agﬂ.Q-dlhydro-ﬁ-éA-gn%ro%ygpwglgethylanlnomethyl-

1, 3-di hydro- 6- (1- hydr.o m_no t )
-aIIy:)y7rﬁydrgxy Fﬂgﬁﬁ% %Z$@¥F5V$ %Pﬁ@ rlvgglpgrﬁQ&PﬁgdﬁﬁéV§$H¥Pm
formula I as def'%%%ﬂ%awﬂﬂé‘géd%ral formula I as defined herein or a

pharmaceutically'acceptable salt thereof.

2. 1,3-dihydro-3-methyl-6-(1l-hydroxy-2-dimethyl- .C;f

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

3. 1,3-dihydro-3-propyl=-6~(1-hydroxy-2-dimethyl-
10_' -aminomethyl—allyl)-7thdroxy~furo-(3,4-c)-pyridine.,

4. l,3-dihydro-3-cyclohexyl-G-(1-hydroxy¥2-dimethy1- -
-aminbmethyi-allyl)-7-hydroxy-furo-(3,4-c)-pyridine.

15 5. " 1,3-dihydro-3-phenyl-6-(1-hydroxy-2-dimethyl- S

-aminomethyl-allylJ-7-hydroxy-fufo-(3,4-c);pyridine. : N

6. 1, 3—dihydrd-3-p-ch16rophehyl46-(l-hydroxy-z-
-dlmethylamlnomethyl—al1y1) 7-hydroxy-furo-(3 4-c)-
'20 ' pyrldlne.

- 7. 1,3-dihydr6b3-(2,3;dichloropheny1)-6—(1-hydroxyf
Fz—dimethylaminomethyl-al1y1)-7-hydroxy-furo-(3,4-c)-

pyridine.



ha[nacéutically acceptable salt thereof. 5 2.

p

1, 3-di hydr o- 3- nethyl 6- (I - hydroxy 2- dlnethyl

-am nomet hyl - UI

1, 3-di hydr o- 3- propyl 6 (1- hydroxy-2 d

) - 7- hydr oxy-furo- (3, 4-c)-pyridine. 4.

1, 3-di hydr o- 3-cycl ohexyl - 6- (| - hydr oxy- 2- glpgthyl

-am nonet hyl -al I yl') - 7- hydr oxy-furo- (3, 4-c) - pyrldlne 15 5.

1, 3- di hydr o- 3- Bkenyt- &= %1hw§/a¢os<ypz Woxeplyenyl-6-(1-hydroxy-2-dimethyl-
-am nonet hyl - ahh!hbm@tﬁ%ﬂ‘@llf%iﬂl‘ﬂ-lﬁﬁifbﬂ) =PYFo i $184-&) -pyridine.

1, 3- dikhydr o- 3- p- chl or ophenyl ( - hydr oxy- 2-

- di métby! ani.nonet hyl -al | yl ) - 7- hydr oxy-furo- (3, 4-c)- 20 pyridine. 7.
1, 3-di hydro- 3-¢2, 3- ﬂtahdbhyﬂwmﬁ@4 -Eblﬂl#@@(n%bydroxy— -dimethylamino-

o methvam gompt vl Uy L) il ony s (P ey gine 18 -

am nonet hyl -al | yl') - 7- hydr oxy- f ur o- ( 3. 4- c) pyrldlne 9.

1, 3-di hydro- 3- Qot0| Y1 ; §=§ in a6 03p Jndk e é’d%fm& ~2-

nethyl allyl)- 7 drox fur%a(3 4- c) ﬁgrlcfgg 0 é1- -hydroxy

1, 3- di hydr o- 3- p i]/ FRERGREEDY L= 4, 1-hydroxy-furo-(3,4-c)-pyridine.
-dlnethylan1nonethyl allyl)-7- hydroxy furo (3 4-c)-pyridine. 10 11.

1, 3-di hydrg.3-mtrifl ugr I

- 2-di et hy?gm g%l’ret h%/l'g) a&%@y"fp% ‘b’id/f# %twlcgherb‘gﬂr &7 (f-hydroxy-
be ~2-dimethylaminomethyl-allyl)- 7 hydroxy-furo-(3,4-c)-

' pyridine. '

12, 1,3-dihydro-3-(p-diethylaminoethoxy-phenyl)-6-(1-
15 -hydroxy-2 —d1methy1am1nomethyl-ally1) 7-hydroxy furo-
(3,4-c)-pyridine.

13. 1,3-dihydro-3-{p-[p-(N-pyrrolidinyl)-ethoxyl-phenyll-
- -6- (1-hydroxy-2- d1methy1am1nomethyl allyl)-7-hydroxy-furo-
20 -(3, 4-c)-pyrldlne

14. 1, 3—d1hydro -3-methyl- 3-n-penty1 6”(1-hydroxy-2-
- dimethylaminomethyl—allyl) 7-hydroxy-furo (3,4-c)-
-pyridine.



12. . 1, 3-di hydro- 3-(p-di et hyl am noet hoxy- phenyl ) - 6- (I- 15
.- hydroxy- 2-di met hyl am nomet hyl -al | yl ) - 7- hydr oxy- f ur =T)-pyridi ne.

1. 3-dizhydro-3-(p-[[ERR] - (N-pyrrolidinyl)-ethoxyl - phen I

- 6- (Jcippar oxy-2-di et hyl arm nomet hyl -l 1Y1) - 7-hydr oxy ﬁ ‘W“HILLUM\“‘
- (3, pyridi ne. 14. 1. 3-di hydr o- 3- qgf hyl - 3- n- pe

di nmet am nonet hyl -al | yl') - 7- hydr oxy-furo-(3,4-c)- .-pyrldlne 19 15.

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

- 2-di met hyl am nonet hyl -al | yl ) - 7- hydr oxy- f ur o- (3'4 c) pyridine 5

16. - 1, 3-di hydro-3-net hyl -3-. [ ERR] -thienyl-6-(1-hyd
- 2- dlnethylanlnoneﬂﬁyl allyﬁrd? Fos Qymﬁﬁhyl %TPQF%Sld§T‘HTh%dr9¥Y' Y
1, 3-di hydro-3-ethyl -3-mtrifl uoronet v

- (1- hydr oxy- 2- di mfﬁyﬂ&%ﬁ&ﬁ‘é@ﬂ&}l"%ﬁ%@ %&r’ox@q’yq{f?ﬁ'(%uﬁ°c) pyr i Eitne
18. 1, 3-di hydr o- e%h ﬁg -furyl -6-(1-hydroxy- 2-
-dinethylaninonethyl3all ﬁ)PVr dSxy- furo- (3, 4-c)- 15 pyridi ne. 19.

1, 3-di hydr o- 3- phenyl - 3- p- et hoxyphenyl -6-(1-. -
-hydroxy 2-di met hyl am nomet hyl - al | yl) - 7- hydroxy-furo- -(3,4-c)-pyridine. 20

5 l16. - 1,3- dlhydro-3-methy1 3-a -thienyl-6-(1-hydroxy-
-2~ dlmethylamlnomethyl-al1y1) -7- hydroxy-furo-
; -(3 4- c)-pyrldlne. o
_ \,j
17. 1,3-dihydrb—3-ethy1—3—m-trif1uoromethy1pheny1-6?
10 '—(1-hydroxy-Z—diméthylaminomethyl-al}yl)-7-hydroxf-

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

18. 1,3-dihydro-3-ethyl-3-a -furyl-6-(1l-hydroxy-2-
-dimethylaminomethyl-allyl)-7<-hydroxy-furo-(3,4-c)-

15 pyridine.
19. 1,3-dihydro-3-phenyl-3-p-ethoxyphenyl-6-(1- L
-hydroxy-2-dimethylaminomethyl-allyl)-7-hydroxy-furo-

-(3,4-c)-pyridine.

20 -
20. 1 3-dihydro-3'3-di-p—f1uoropheny1—6-(1-hydr¢xy-
-2-d1methy1am1nomethyl-al1y1) 7= hydroxy-furo-
-(3,4-¢c) pyrldlne. '
. 25 21.  1,3-dihydro-3-o -furyl-3-p-methylthiophenyl-6-

'—(lfhydroxy-z-dimethylaminomethyl-al1y1)—7-hydrox§-



s .
20.., ° 1,.3-di hydro- 3, 3-di-p-fl uorophenyl - 6- ( 1- hydroxy-

- 2-di net hyl am nonethyl -al | yl) - 7- hydroxy-furo- -(3,4-c)-pyridine. 25 R
21. . 1,3-dihydro-3-a -furyl-3-p-nethylthi ophenyl N
- (I - hydr oxy- 2- di met hyl am nonet hyl -al I yl ) - 7- hydr ox;”“l“l "m“"" "III " IIII AL
-furo-(3, 4-c)-pyridine. 22. A process for the preparatioh of & _
1, 3- di hydr o- 6- (I - hydr oxy- 2- di met hyl ami non®®hyl-al lyl)- 5
- 7-hydroxy-furo-(3,4-c)-pyridine derivative having the general formula | as
defined herein, the process conprising reacting a :

6-fornyl -7-benzyl oxy-furo- -(3,4-c)-pyridine derivative having the general
formua Il as definedfheeeld,dreh-pydidenéy| ami nonet hyl - 10

- Vi n§,;magnesi um brom de at the boil in a non-polar solvent and hydrolysing
the 7-benzyl oxy group of the resultant internediate by treatnment with an
acid. 23. A proce§§ according to claim?22 in which the 15 non- pol ar
sol vent is tetrahydréfaran. 22BTOCess £pF Lhe PEePRFALIPRRAF Rio0n of a

1, 3-di hydro-6- (I - hydroxy=2: di.et byl ani nomet hyl - al | - . '
-7-hydroxy-fuwo-(3,4ic§-8§P¥8FﬂegdeTB%€¥9§yﬁgv H@¥%$¥Q§E%“°met2¥}ﬁﬁ%&Yl"
formul a | asgdefi ned_het.gj i) I pgess.bejlng. t | scri bed
herein with ?efergnpegté§g2?ng§?ﬁ§ Eiénprségg%aygé i?%%g%%%%%3?$§éﬂé
conposition conprisi Rfledgeneral formula I as defined herein, the process

\

N

comprising reacting a 6-formyl-7-benzyloxy-furo-
N -(3.4-c)-pyridine derivati&e héving the general formula
IT as defined herein with l-dimethylaminomethyl-
10 -vinylmagnesium.bromide at the boil in a non-polar -
solvent and hydrolysing the 7-benzyloxy groﬁp of the_

resultant intermediate by treatment with an -acid.

23. A process according to claim 22 in which the
15 non-polar solvent is tetrahydrofuran.
24. A process for the preparation of a

1,3-dihyd:o-6f(1-hydroxy-2-dimethy1aminomethy1-al1y1)f

-7-hydroxy-fur0f(3,4-¢)-pyridine derivative having the
- 20 general formula I as defined herein, the process

being substantiaily as.described herein with reference

to any of the Examples.

25. - A pharmaceutical compoéition comprising a

25 1,3~dihydro-6~-(1-hydroxy~2-dimethylaminomethyl-~allyl)-



25, ’1,3-dihydro-6-(|-hydroxy-2-dinethylaninonethyl-allyl)- - 21'5 .
-7- hydroxy-furo-(3, 4-c) -pyridine derivative havi ng—the—gemeral formul a |
as defined herein or a pharnaceutically acceptable salt ther| 1;“‘ I\“\

' gW th a pharmaceutically acceptabl e dil uent “g er.

gy th . [

- 21 - ;

-74hydroxy-fur6-(3,4-c)-pyfidine defivatiVe having i;;_
the geperal'formula I as_defined'herein or a
pharmaceutiéaliy'acceptable'salt thereof in

admixture with a pharmaceutically.aéceptable diluent

5 . or carrier,




