EP*0 390 762 Bl Description Field of the invention 5 The present

I nveption relates to novel corrpounds éoni Fggcg)lerapeut Ic activity, to
processes for their prep- aration, 2 utical preparations

contai ning themand to nedicinal use of t he conpounds. In particular, the
conpounds of Reserdtienention have bronchospasnol ytic effectand are effective
in the treatnent of reversible obstructive lung ailnents of various
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circul atlon bﬁhlgemmewﬁgnhe ri sk of Inducing system c side effects, such
as palpitations and trenor, are mnimzed. 30 Qutline of the invention It

has been found tdnad beehRurtianat @B tonpsunas oftiedorirala@)| a (X) 35 [err]
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HO cH,
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R,
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and pharmaceutically acceptable salts thereof, wherein

R, and R; are the same or different and each is H, OH, OCH, ocsz, halogen or R; and R, together form

the chain -0-CH,-0O- or -O-CF>-O-; _ _
55 Rgis H orCHg;

Rs is H or -CO-R7;

Rg is H, OH, OCHj3, OC;Hj; or halogen;

R; Is a straight or branched alkyl group with 1-16 carbon atoms, aryl, -NH-CH; or N(CHjs)o; _



45* (X) and pharmaceutically acceptable salts thereof, wherein [err] are the
same;, or djfferent and each Is H OH, Iﬁ,ﬁor é‘ tbql ogen or [err] together form
t he chaln[err] 55 J[err] is Hor [e :{’? is Hor [err] [err] is H OH,
[err] or halogen; [err] Is a straight or branched al kyl group with 1-16
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ao’ [err] is Hand [err] is [err] Especially preferred conpounds according
to the invention are: the racemc (R &'+ psoners) and the ra- cemc (RR
S, S Isoners) of é’”’%?&éf

1-[ (4- hydroxy) - 3- ( p- net hyoxybenzyl am no) - phenyl ] -2-[ (1-netyl -2- (3, 4-nmetyl e-
nedi oxyphenyl ) et hyl ) am no] et-hanol . More especially preferred
according to the Invention isgthe igf

1-(R-(4-h droxy) 3- (p- net hoxyben
| am no) phehyl - 2-[ (1- (S) - met hyl - 2- (3, 4- met hj)lenedi oxyphenyl ) et hyl ) am no] et ha
nol . Preparatlon 30 The COﬁpOU\d$\~ «rnula (X) are prepared by

45 with a conpound of the formulg (VI) 50 55 3. EP 0 390 762 Bl 5 [err]
10 so (VI)415 mhereln [err] are as defined aboy

¢ ) rr] is Hor [err] 20
Ry _

R,
(VI)
15
wherein Ry, R; and R; are as defined above and Ry is H or
CH,
- 20
L."/
25
to give a compound of the formula (VII)
30
\/.
Q R, CH,
Reny
o 0@\8
: NO, OH R,
‘° (VII) R,

wherein Ry, R;, R; and R, are as defined above, whereafter (Vil) is hydrogenated to give directly or via a com-
pound of the formula (Vi)

45
©\/° R
50 N
NH, !
: oH R4
5 (VIII) Ry R,

a compound of the formula (IX)



25 to gi’ve a conmpound of the fornmula (VI1) 30 [err] 40

(M1) wherein [err] are as defined abgy after(VIl) is hydrogenated
to give directly or via a com poundb%ﬁ‘/&ﬁq\gp‘f%fnula (M11) 45 [err] 55
(VI1'1) a conmpound of the formula (IX) 4 EP 0 390 762 Bl [err] 5 (IX)
wherein [err] are as defined above, whereafter the conpound of the fornmula
(1X) is reacted with the conpeund of the follow ng foRgula 15 CHO wherein
[err] is as defined above, toge wi t BFeH; Qr Pd_dn carbon and hydrogen,

25 to yiefd a compound of Hhe Rg H and[err] are
as defined above, either as a p re of various
pel ow. 30 35 40 45 60

10 (IX)

wherein Ry, R, and R; are as defined above, whereafter the compound of the formula (IX) is reacted with the
compound of the following formula

15

-« 7
v CHO
wherein Rg is as defined above, together with PtO, or Pd on carbon and hydrogen,
25 to yield a compound of the formula (X), where R; is H and Ry, Rz, R; and Rg are as defined above, either as
a pure isomer or as a mixture of various amounts of the possible stereo-isomeres, as described below.
: 30
/
35
; 40
o
45
50
85



5 ' EP’'0 390 762 Bl 5 General nethod of preparation 10 [err] 20

3 LSerr]. 25 VIl 35 [err] 40 [err] E%EF %;B 762 Bl [err] 5 CHO 15

PtQ2 or Pd'C H2 Method A 25 Thi s W38 used for the preparation of
pure stereol soners and epiners differing In configuration only at the
benzyiic position. ([err] are as defined above.) [err] 35

General method of preparation

10
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40 racenate - R R or SS-isomer R3
=H 45 50 55 7 EP O 390 762 Bl1 5 1Q °

[err] Di astgrea?yr%%re separ at ed by
recrystallization or chromatography 15 25 Diastereoners are further [err]
separated by chromatography 35 40 [err] 50 55 EP 0 390 762 B1 [err] 5 10

Ry
S HO CH,
R HN
R,
10
CHO R;
1X > O
15 !
. PtO 2 OT Pd/C _ R
R 6
H 5
2 X
.\./ 20 {R 5 = H)
e
Method A
25 This method is used for the preparation of pure sterecisomers and epimers differing in configuration only
at the benzylic position. (R, R and Rg are as defined above.) .
. . 30 Rl
o
-+
o CHy
s 0 R;
NH
NG, R \
R,
_ 40
A racemate R,R- or S,S-isomer
R 3= H

S

50

55



15' [err] 20 Method B This nethod is used for the preparation of racenates

and nmbdures of racemates. ([err] aregg ,ged above.) 25 30 [err] 35
racemate (for [err]=H) 40 [err] 45 Eﬂﬁsﬂﬁ&hﬂ?

Separation of dia- stereoners (if [err]=H) by chromatography [err] 50 55 9
EP 0 390 762 B1 HO [err] 10 15

[err] 20 26 30

5

‘:::::l‘\\/’(J . i
10 j}::::L\T/ﬁ‘N .
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15
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Preparation of starting conpounds 35 Amines VI Method C Preparation of
pure entantionmers 40 Suitably substi Eyi,g%ﬁ- ghenyl - 2- propanones were
reacted with R-or. S-nethyl-benzyl-amne 1o fomed by reduction of the imne
by Rayney-Ni ckel giving the pure RR-or S, S-anmine, respectively. [err] are
as defined above. 45 55 10 EP 0 390 762 @H,[err]

[err] 10 R or S-isomer 1BOQ

[err] 25 30 35 [err] 40 45 5 S & i soner 55
5 HN
R,
10
R,
HO
15
R¢
. 0 Method B
o/ -
‘.\m,; This method is used for the preparation of racemates and mixtures of racemates. (Ry, Rz, Rs and R are
as defined above.)
25
HyC NH,
30 Ry
W, R
o +
O
35 R,
NO, _ . racemate
racemate {for R3=H)
40
R; CH,
45 Separation of dia-
HN . .
(o) stereomers {if R3=H)
by chromatography
50
NG, OH R, .
R,

65



EP 0 390 762 B1 Method D Preparation of racemc amnes VI 5 Suitably
substituted benzal dehydes were react e%%%gga?ﬂl troal kane foll owed by
reduction to give the amine. [err] are a ed above. 10 15 [err]
[err] 20 R2 25 30 [err] 40 45 50 55 12 EP 0 390 762 B1 5
[err] 10 15 25 30 35 [err]

2 .

R
5 OH H3C R3
—=> HO R,
NH
H,N

10

15

Ry
HO CH,
v 2 HN
S . R,
. oo
HN R
HO

o " Re

Preparation of starting compounds

35 Amines Vi
Method C
Preparation of pure entantiomers

k_,f “ Suitably substituted 1-phenyl-2-propanones were reacted with R-or S-methyl-benzyl-amine followed by
reduction of the imine by Rayney-Nickel giving the pure R,R-or 8,S-amine, respectively.
R, and R; are as defined above.

45

80

55
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45’ [err] 50 Racenic 4-benzyl oxy- 3-ni trostyrene oxide is prepared according
to the nethod described In J. Med. 9 (1974) by Kaiseo et al.
EXAMPLES 55 Exanple 1 (Preparation gggg}’ﬁé#o met hod A) .

1- (R) - (4- hydr oxy) - 3( p- net hoxybenzyl am no) phenyl ) - 2- ((1- (S) - net hyl - 2- (3, 4-ne
t hyl enedi oxyphenyl)ethyl) am @p,- et hanol (X) 13 EP 0 39H52 Bl o

1- (4benzyl oxy- 3-ni trophenyl ) - 2 (3N- nmet hyl benzyl - 1- net hyl - 2- ( 3, 4-wg&Ay| enedi o
xyphenyl )) ethyl am no-e thanol {(VI1) (RS, S- and S S, S-isoners) 23[9 g (88
mol ) of 4-benzylo
(S, S)-N-1 -phenet
stirred at [err]
In ethyl acetate, §
to give the crude MRk pefil ori de as a sol i d. Recryst glA from et hyl
acetate gave 17.3 g of the S,S,S- and R S, $- 1| sorrerR(85/1 . Concentration
of the nother |iquor gave 29 g of the crudd R S,S and S, S, S-isoners
(70130). Flash chrangt @gtapiay of the concentrated nother |iquor (petroleum
ether/ethyl acetate (2.5/1), silica) gave 41.3 g 10 of the 70/30 isoner

m xture. Jhe pure isoners RS, S and S, S, S rlespectively were obtained by
repeated flash chromat ography or by chroma\ipgraphy with MeCN/ sillca. NVR
(R'S,S isomer, [err] 7.85(d,1H), 7.54-6.33 15H), 5.87(m 2H), 5.23(s,

(1,339'anod|oxml 5-yl)-2 ganquiae (VI) were

2H), 4.58(dd, 1H), 4.08(g, IH, 3.06-2.54(m 4H), 2. 1.50(d,
3H), 0.96(d, 1H). 15 (S,S, S isoner); 7.79(d, 1H), 7. .28(m 15H),
5'8S9r'(/dd’ 24, 5.23(s, 2 H, 4.40(dd, 1H),6 4. %eq 3. 18(jm 1H,
2.82*2.39(m 4H), 1.44(d, 3H), -1.01(d, 3H). 3
H,C N
2 3 Z
R,
, 30
-/
R,
85
__ 40
45
CH,
50
R,R~ or S,S-isomer
65

1"



The RR R and S,R Risoners were prepared accordingly. 1

- (4-benzyl] oxy- 3- am nophenyl ) -2- (N rre\/Fﬂ‘%&e’E;éj‘ -1- et hyl - 2- (3, 4- net hyl enedi o
xyphenyl)) et hyl am no-e 20 thanol ( (R'S,S- and S, S, S-isoners) 10.8 9
(20 mmol ) of the corresponding nitro conpound (R S,S,/S,S,S ratio 70/ 30)
was di ssol veMethed 250 ml of nmethanol. 23 g (100 mmol) of [err] was added and
the solution heated to 60C. During 50 min 400 ng of [err] was added

porti onwi se. Praparation efirqcemic ARings\! addi tional 40 min at [err] the sol ution was

concentrafed tg 150 mi and then 350 m of 0.5 N eou .

fol | oned by éqqiéumb'yévmaﬂ‘ﬁg HW@?%‘;P ‘”ES?t’?‘é'@g i"’gh a gikelalfaps ﬁﬂ%ﬁné@ﬁﬁﬂ%@g the
with nore di l.et her, dryi evaporation, gave 7.9 g of an oily
product . Chrong"ggatf%‘paﬁeyas%’ﬁgww ca) gave 4.5 g of the pure R S, S isoner
and 1.5 9oof the S, S,Sisomer. NWR (RS, S Isoner, [err] 7.48-6.33(m 16H),
5.87(d, 21—!), 5.09(s, 2H), 4.54(dd, IH, 4.08(q, IH, 3.05-2.02(m 5H),
1.50(d, 3H), 0.97(d, 3H. 30 (S,S,S-isoner); 7.43-6.25(m _18H), 5.85(d,
2H), 5.05(s, 2H), 4.38(dd, 1 H ,4.08(q, IH, 3.11(m 1H) ,CH381-2. 36(m

4H), 1.41(d, 3H), 0.95(g . The monohydrochl ori e R S, S-i sonerwas
prepared Ry reactis_g Of acetyb chloride with Z thanol (180 m)
foll owed by addition of the bgse (4.5°g) and +«evaporati ghiNAfter washi ng
wi t h diethyl et her, 4. g @7/nmonohydr ochl ori de/was olRspi ned as a
salt. The S,RR- and R ere prepared accoN@,ngly

(R)-1-(3-am no- 4- hydgroxyp S) - 1- met hyl - 2- (3, 4- met hyl enedi oxyphenyl
) ethyl am o] et hanolR2(1X) 4.3 9 (8 nibl) of the prefious conpound

(R,§, S,-isonmer) - as hydrochl oride -was dissoly, in 75 -m ¢f nethanol. 0.3
9 of W¥0% Pd/ C was added and the ni xture hydrge€nated at 40 i for 5 h. The
met hanol solution was filtered and this sol #ion was used i h the next step.
The S,S,,- RR and SR -Isoners of (I X) were prepared 40 In a simlar way.
1- (R) - (4- fydr oxy- 3- (p- net hoxyd@enzyl ams phenyl)-2-[(1 H;C_
(S)-nethyl -2-(3, 4- net hyl enedi oxywle/1 ) et hyl ) am i no] et hanol (

solution of the R S, - A ¥0 mg of

Pt 2 was ggdded aRg the m - Q hrs.
Yi ekd of crude proadw ) [lica)
of the base and additj on of [j¢ : # its sulfate.
NWVR (R, S-isoner) DVBQ ; 7. , 1H), 4.23(s,
2H), 3.71(s, 3H),

% Rl R.=CH

12



0.99(d, 3H. 60 Simlarly prepared were the S,S S R and R Risoners
of (X). NWVR (S, S-isoner); 7.31-6. 42(@?%{) 9398(5 2H), 4.53(m 1H),
4.26(s, 2H), 3.74(s, 3H), 3.1(m IH) % 5(m and DMSO), 1.02(d, 3H).
55 Exanple 2 (Preparation according to nethod B) Preparation of the
racemates (RS+S, R i goners) of

1- (4- hydr oxy- 3- ( p- ngt hoxybenzyl am no) phenyl - 2-[ ( 1-

met hyl - 2- (3, 4- net hyllenedi oxyphenyl ) et hyl ) am no] et hanol .

1- (4- benzyl oxy- 3- ni #r ophenyl - 2- (( 1- net hyl - 2- (3, 4- met hyl enedi oxyphenyl ) ) et hy
| ) am no- et hanol (VI1) (vari 14 EP 0 390 762 B1 m xtures of the R R-
RS-, S, S- and S, R—ISOTTEI’S}g 4 N ) of

10 m of nethan
crudg | soneric

evaporatlon of the me- 5 t hanol, the
ed In diethyl ether and the R S and
g @ of the pacemate. (The R R and S,S
i soners were renovedl ) NWVR [jgrr] 7. 8(d, IH), 7,5-6.5(m IOH), 5.9(s,2H),
5.2(s,2H) 55 4. 6(dd, P.5(m 5H), 1.2(d, 3H). The racenmate was
hydr ogenat ed (Pd/.c 0 give the correspondi ng am nophenol (IX).
This was 10 thém reacted with p-ani sal dehyde as previously descri bed,
giving the racemc (R S + S, R.isoners) of the pre- viously described
conpound (X). The RR- + S, S-isoneric mxture was prepared fromthe
preyiousl ¥ renoved isoneric mxture of (VII). General cu:_f;dure fo?".i he
prepggatl on of conpounds of the formula (X) 15 The hydroch 2h
corre&spondi ng nitroconpound (VI1) was dissolved in ethanol 0% Pd/ C was
add- ed and hydrogenati o was carried out at roomterrperat%?e for 4- 20
hour s at psl. The catglyst was filtered of f ™
p- met hoxybenzal dehyde wag added. After refl uxing
and hydrogenation nade atf | atm for 5-24 hours or
crude hydrochl oride was yashed with

| " V R,
9 |

Pt O2 was added
for 45 mn. The

35
H;C NO,
. 40 R3
o R
45
RI
Epoxide
80
Racemic 4-benzyloxy-3-nitrostyrene oxide is prepared according to the method described in J. Med.
Chem. 17, 49 (1974) by Kaiseo et al.
EXAMPLES
85

Example 1 (Preparation according to method A)

1-(B)-(4-hydroxy-3-(p-methoxybenzy|§mino)phenle—((ﬂS)—methtz-(s.Lmethylenedioxyphenyl)ethyl)
amino)-ethanol (X)

13



20 ether, the base taken up In ethylacetate and purified by chromat ography
on a sili.ca colum w th chl oro- forMﬂ%?% as eluent (1012). The pure
base was then transforned to the hydroc e or sul phate. Exanple 3 25

1- (4- hydr oxy- 3- benzyl am no- phen | - 2- (1- met hyl - 2- (3, 4- net hyl enedi oxyphenyl ) -
et hyl ami no) - et h "gkg_ 'R‘ Rﬂﬂy"snm kmafthéjz-(ﬁﬂ-ﬁmhﬂeﬂﬁdlngelﬁenvl))ethylamm-e
ni t r oconpoundhagp!(Vih ( QS‘I"S "'9131 of benzal dehyde and 40 err

1.2 9 of the (Pﬁr%(s% W&é"%&gxy uﬂ eiﬁhﬂy °fa(§ngﬂ11xpem°th&n1d

r ef erence) d; enior

pan@rrm Ig tlr
30 I ' soIIe
1-(4- hmydlr-?)xyzgrsc ' -%%?ﬁ/?g Q‘
nyl) - et hyl am g

%11 silj ave213
ni t rOCO”p%J“ '70/3 r('?rma Aﬁé
PtC2, 1.0 g qh ;n ,.p‘{hg Q,h,aﬁa are a| ned. Bove
d: 7.28 (d, zmMR.(R..s cm ) | 6(m1H) 422(2H) 3. 74(9H), 3728(m

), 1.2 (d, 3|—D7~sséﬂuﬁ>xwabam515m.5a7(m. 2H), 5.23(s, 2H),458(dd 1H), 4.08(g, 1H),306-2 54(m, 4H), 2.09(dd,
1- (4- hydr oxy-18y,a:500ai dmp008@mHy. ami no- phenyl ) - 2- (1, 1-di net hyl - 2- (3, 4- et hyl en
edl oxypheny| )ssisHstn@r)i no) - e t hanol (X) 45 (R/'S racemate) From 5.0 g of
ni t r oconpound.?8{d| 1H).7.42-6p8(af, 19M)\/589(dd\ 28), 5123(%) 2 H)) 4.4€(Hd) dbi))4008¢0z tH)B18im] @H,2red-230(my
of [err], 3.4H),d.44(, 3HHd.0pdodrct as hydrochl ori de was obtai ned. NVR (as
above) d; 7. 3(dTeiR.R6aNE S RRris@hérs wate Déparediapcording9@3 (m 1H), 5.24 (bs, 1H),

4.73 (bd, I H) 3 41'@5’90@'°Bf9-8ml@0mv|(-3-%mthyl®n@'?1 -nethyli2)(3 *metbﬂemnhﬁnﬂ»ﬂsmamime
1. 1 A's, 379 olyl ndsss-lsomers)

1- 4 hyd 3-1f: ’5ﬁﬂ‘ﬁ$ nd ?%@rﬁl?h@!” W disagly

- eE hy# Zlmr (r)l)(%/ ‘ *?6%@ ‘%;’ "(g '7“°‘7 2’%? Pyeing 6!!\;1@’)

(M1), 0.3 g fpmzé og!y was ‘;‘}Zgéol Ialflg 00 ofdlethylat en‘ g?h:gﬁo
ef,

of the pr %d u Cﬁ the aqueous phase with more diet drying and evaporation, gave 7.9 g of an oily product. Chroma-
tography (MeCN/silica) gave 4.5 g of the pure R,S,S isomer and 1.5 g of the 8,8,S isomer.
NMR (R,S,S isomer, CDCl,);
7.46-6.33(m, 16H), 5.87(d, 2H), 5.09(s, 2H), 4.54(dd, 1H), 4.08(q, 1H), 3.05-2.02(m, 5H), 1.50(d, 3H), 0.97(d,
3H).
_ 30 (S,S,S-isomer);
— 7.43-6.25(m, 16H), 5.85(d, 2H), 5.05(s, 2H), 4.38(dd, 1H) ,4.08(q, 1H), 3.11(m, 1H), 2.81-2.36(m, 4H), 1.41(d,
3H), 0.95(d, 3H).

The monohydrochioride of the R,S,S-isomer was prepared by reacting 0.58 ml of acetyl chloride with me-
thano! (180 mi) followed by addition of the base (4.5 g) and evaporation. After washing with diethylether, 4.3

385 gofthe monohydrochloride was obtained as a salt. The S,R,R- and R,R,R-isomers were prepared accordingly.
(R)-1-(3-amino-4-hydroxyphenyl)-2-§(S)-1-methyl-2-(3,4-methylenedioxyphenyl)ethylamino]ethanol (IX)

4.3 g (8 mmol) of the previous compound (R,S,S,-isomer) - as hydrochloride -was dissolved in 75 ml of
methanol. 0.3 g of 10% Pd/C was added and the mixture hydrogenated at 40 psi for 5 h. The methanol solution
was filtered and this solution was used in the nextstep. The S,8,,- R,R, and S,R,-isomers of (IX) were prepared

. 40 in a similar way.
N 1-(R)-(4-hydroxy-3-(p-methoxybenzylamino)phenyl)-2-[(1(S)-methyl-2-(3,4-methylenedioxyphenyl)ethyljam
' inojethanot (X)
2 ml (16 mmol) of p-anisaldehyde was added to the previously obtained methanol solution of the R,S,-
isomer of (1X). After reflux for 30 min, 30 mg of PtO, was added and the mixture hydrogenated at 50 psi for
45 1.5 hrs. Yield of crude product (90% pure) was 2.3 g. Chromatography (CHClg/silica) of the base and addition
of H,SO/EtOH gave 1.2 g of pure (IV) as its sulfate.
NMR (R,S-isomer) DMSO,;
7.3-6.40(m, 10H), 5.99(s,2H), 4.52(d, 1H), 4.23(s, 2H), 3.71(s, 3H), 3.08(bs, 1H), 2.89-2.44(m and DMSO),
0.99(d, 3H).
50 Similarly prepared were the S,8- §,R- and R,R-isomers of (X).
NMR (8,S-isomer);
7.31-6.42(m, 10H), 5.98(s, 2H), 4.53(m, 1H), 4.26(s, 2H), 3 74(s, 3H), 3.1(m, 1H), 2.90-2.45(m and DMSO),
1.02(d, 3H).

85 Example 2 (Preparation according to method B)

Preparation of the racemates (R,S+8S,R isomers) of 1-(4-hydroxy-3-(p-methoxybenzylamino)phenyl-2-[(1-
methyl-2-(3.4-methylenedioxyphenyi)ethyl)aminojethanol.
1-(4-benzyloxy-3-nitrophenyl-2-((1-methyl-2-(3,4-methylenedioxyphenyl)}ethyl)amino-ethanol (Vil) (various
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NVR (as above) d: 7.28 (d,2H), 7.14-6.36 (m11H), 5.12 (bs,1 H), 4.52 (m1
H, 422 (s,2H), 3.72 (2d,6H), 3.4- 2 i DVBO), 1.0 (d,3H). 15  EP
0 390 762 Bl Exanple 7 P olsfi Fel s

1- (4- hydroy- 3- p- net hox benzyl am no- phenyl ) - 2- (1- net hyl - 2- phenyl - et hyl am no)
-ethanol (X) wixtures of the Bfy B.S5 S§- arfd Silt-isemem)npound (VI I) 280 ng of the
product as suI Hétge("iW&’Q') 6"555 enzylogy - nitrogtwengr pide and .1 g7(6 mgrol) of (R{S}-24f4-methylene-

5.15(s, 1H) ";(y') reflue v’%'" %'"'#weth apolfor20 b, tﬂﬁ FRofatiqnotihpe me-
1.0 ( dd 3H§ ’ mng' 49 ofthe racemate {The Rar:?éés isomers :'vere rem\???e '?-5‘23 f %ls?m TYSH et
NMR (CDCl3);

7.8(d, 1H), 7,5-86.5(m, 10H), 5.9(s,2H), 5.2(s,2H), 4.6(dd, 1H), 3.0-2.5(m, §H), 1.2(d, 3H).
The racemate was hydrogenated (Pd/C in EtOH) to give the corresponding aminophenol (IX). This was
10 then reacted with p-anisaldehyde as previously described, giving the racemic (R,S- + S,R-isomers) of the pre-
viously described compound (X). The R,R- + S,S-isomeric mixture was prepared from the previcusly removed
isomeric mixture of (VII).

General procedure for the preparation of compounds of the formula (X}

15
The hydrochloride of the corresponding nitrocompound (Vil) was dissolved in ethanol. 10% Pd/C was add-
ed and hydrogenation was carried out at room temperature for 4-20 hours at 50 psi. The catalyst was filtered
off and benzaldehyde or p-methoxybenzaldehyde was added. After refluxing for 1 hour PtO, was added and
, hydrogenation made at 1 atm for 5-24 hours or at 50 psi for 45 min. The crude hydrochloride was washed with
o 20 ether, the base taken up in ethylacetate and purified by chromatography on a silica column with chloro-
form/methanol as eluent (10/2). The pure base was then transformed to the hydrochloride or sulphate.

Example 3

25  1-(4-hydroxy-3-benzylamino-phenyi-2-(1-methyl-2-(3,4-methylenedioxyphenyl)-ethylamino)-ethanol (X)
(R,S+8,R+R,R+S,S mixture)
From 2.4 g of nitrocompound VIl 0.7 g of Pd/C, 1.1 g of benzaldehyde and 40 mg of PtO,, 1.2 g of the hydro-
chloride was obtained.
NMR: (DMSO-Dg as solvent and reference) d; 7.4-6.4 (m,11H), 6.01 (s,2H), 5.90(d,1H), 5.35 (bs,1H), 4.72
Y 30  (m,1H), 4.35 (s,2H), 3.37 (s,3H), 3.1-2.9 (m,4H), 1.10(d.3H).

Example 4

1-(4-hydroxy-3-p-methoxybenzylamino—phenyl)-z-y-methyl-2-(3,4-dimetho;gphanyl)-ethylamino)-ethanol

(R,S+8,S mixture)
From 5.2 g of nitrocompound VI, 0.5 g Pd/C, 3.0 g of p-methoxybenzaldehyde and 50 mg of PtO,, 1.0 g of the
product as hydrochloride was obtained.
NMR: (as above) d; 7.28 (d,2H), 7.0-6.5 (m,8H), 4.6 (m,1H), 4.22 (2H), 3.74(9H), 3.7-2.8(m ), 1.2 (d,3H).

b Example 5§

1-(4-hydroxy-3-p-methoxybenzylamino-phenyl)-2-(1,1-dimethyl-2-(3,4-methylenedioxyphenyi)-ethylamino)-e
thanoal (X)

45 {R/S racemats)
From 5.0 g of nitrocompound Vi, 0.3 g of Pd/C, 4.9 ml of p-methoxybenzaldehyde and 30 mg of PtO,, 3.1 g
of the product as hydrochloride was obtained.
NMR: (as above) d; 7.3(d,2H), 6.9-6.4 (m,8H), 6.0(s,2H), 5.93 (m,1H), 5.24 (bs,1H), 4.73 (bd,1H), 4.25 (s,2H),
3.70 (s,3H), 3.37 (s,2H), 2.89(bm and s,5H), 1.19 (s,3H).

Example 6

1-(4-hydroxy-3-p-methoxybenzylamino-phenyl)-2-(1-methyi-2-(p-methoxyphenyl)-ethylamino)-ethanol (X)
{R,S+8S,S mixture)
8§  From 7.7 g of nitrocompound (V1I), 0.3 g Pd/C, 6.5 g of p-methoxybenzaldehyde and 30 mg of PtO,, 0.6 g of
the product as sulphate was obtained.
NMR: (as above) d; 7.28 (d,2H), 7.14-6.38 (m,11H), 5.12 (bs,1H), 4.52 (m,1H), 4.22 (s,2H), 3.72 (2d,6H), 3.4-
2.5 (m,incl. DMSO), 1.0 (d,3H).

15



EP O 390 762 B1 10 [err] In the follomﬁng specific exanpl es for the
preparation of the conpounds |isted i are gi ven: Conpound S8 55

N 1- (S) - phenet hyl - 1- phenyl - 2-(S) - propaneanlne 1 g (0.1 nole) of

phenyl acet one_and 10.9 g of (S)-phenethylam ne mere refluxed in 200 n
benzene In a E@AReE: ark apparatus for 3 hours. After evaporation of the

sol vent the reS|due was dISSO|V‘d i n_ethanol . Rayne - i kel was gdded and
hydr Ogenat | On i3t el ‘ ’L ﬁ Al'* BIHTY '._-'_-l .i‘ E ' 'p eyt 1oLy, pangl.{ puri fied

rpcompp || .‘o ng of the prag Ip o Was
a2 geg,?{ N e e B st oo

7.33-7.06(m 1 2(1 1H), 2, 87(dd 1H), 2.75(sextett 1H) 2,48(dd,1 H),
1.29(d, 3H), 0.90(d, BFD 5 Conpound S3

N-1-(S) - phgnet hyl -1 - (4- net hoxyphenyl ) - 2- (S) - propanam ne Prepared as above.
From 16.4 g of the ketone and 10.9 g of (S)-1-phenethyl am ne was obtai ned
12.5 g 10 of product after chromatography on a silica colum
([err]/methanol, 1012). Conpound Sl

N 1(S) - phenet hyl - 1- (1, 3- benzodi oxol -4-yl)-2(S)-propanam ne and the
correspondsng RR-isoner were pre- 15 pared anal ogously from

(1, 3- net hyl endi oxy) phenyl - acet one. Conpound S5

1- (3, 4- net hyl enedi oxyphenyl ) - 2- net hyl - 2- (R/'S) - am nopr opane 20 A
solution of 380 g (2A nole) of. piperonal in 684 9 (7.7 nole) of

2-ni tropropane was added to 2.4 nole of freshly prepared sodi unmet hoxi de in
met Rapol (%60 nm) at [err]. After stirring at roomtenperature overnight
480 m of 5N sul furic acid was added. The reaction nlxture was t hen poured
into water. The organi c phase
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was treated with sodiumsul fite and recrystallized fromtol uene/ hexane.
Yield 247 9. To a solution of 247 g i P§§§§$§ was added 141 9 of

t hi onyi chloride in 250 m of benzene. }quing 25 for 4 hours the
sol vent and excess thionylchloride were evaporated | eaving an oily residue
which was recrys- tallized fromisopropyl alcohol. Yield 140 g. 28g (0.1
mol e) of this conpound was dissolved in 200 ml of dioxane. 0.3g of [err]
was added foll owed by hydrogenation at 1 atm at room tenperabure.
FiltrationSand evaporati on gave an oily residue which was di 8 solved in
ethanol (150 m ). I 9 of 10% Pd/ C was added. Hydrogenati on ak 50 psi
overni ght gave afterfiltration 30 and evaporation the produft.

Recrystallization gave 11.5 g of product. NWR (hydrochld&Lﬂemin [err] ref
TVM5) d; 8.45 [err], 6.8-6.6 (aromatic), 529 [lerr] 2.9 [ wl @ {efr@
Corrpound S’ 35 1- (34d| met hoxyphenyl ) - ZN(R/S) am nopr ﬁ (ggg(gg
nol e) of 3, 4-di net hoxy benzal dehyde was dt ssdlved In 10® gfhc v X X
nitronethane. 3 m of guty- |am ne was ad@ed.f Refl ux |n~a-’be§n%t§rﬁ £
apparatus for 2 hours foll owed by evaporaﬁlor gave a breavwoid m © v w
Recrystal | jszation froplj sopr pylalcggol g8ve(18.6 g. 16w B LoudZral @) of
the nitrostyrene wag opwi sesd 0 8 § of| hi thigingdl Snidi walrhdg in 1
| of dry 40 ether. ng was_cgntinuelf ojegnphf. wAK & Tork(d & o
yel l owi sh oil was OB d T \Phat e was prepared from an et her/ethano
solution. Yield g?A g sulph. Sonpound $4 " o e
1-( - met #y| enedt oxyphenyl ) - A ) - am nopr QAN a acc n
Beng S W et al, Metd Chem 12 26 (1970) . & &ugd%;%5§(§ :nsgn aglgg3
1- pheryl - 2- (R/gr I nopr opan¢ was prepared. 35 EP O 390 762 Bl [err]
[err] 30 35 z '
ol Z
25 & Qgh W m m N @D T mETDET
C>'d? o
) f |z ozocxom B o
K/ 30 Em
e ? ¥
o { ] 1 ] 1 ] 1 1
00000 0 O o)
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EPJO 396 762 Bl In the follow ng specific exanples for the preparation of

the conpounds listed in table 3 are
preparation of compounds of the for

Lven: eral procedure for the
mgﬁpaoe#w(%eg,)' where [err]=H 5

4- benzyl oxy-3-nitrostyreneoxi de was refluxed with a suitable amne In

met hanol overni ght or | onger.
silica colum with chloroformas el uent.
1- (4- benzyl oxy-3-ni trophenyl)-2-(1-net hyl - 2- (3, 4—~rEt

Products were purified by chromatography on a

hyl enesli @xyphgeny! ) et hy

| am no)-et%anol (RS + SR 10 racemat e and R6R3‘+ 3 & eacRn@t é) pepcys bed
under exanple 2 above. Conpound 19 15 o o
1- (4- benzyl oxy- 3- ni trophenyl ) - 2- ( 1- met hyl - 2- (384&i et hoxyphenyl ) - et hyl ani n

o)-ethanol (RR R S S,S and S, R isoneric mxtugef; Fr
and 5A g gf epoxide 5.2 9 of the product as an oil
procedure for the preparation of a compound of the f
[err] Am ne VI was heated under a streamof dry nitr
4- benzyl oxy-3-nitrostyreneoxide at [err] overnight.

purified by chromatography on a silica colum g#th ¢

Compound 1%
1- (4- benzyl oxy- 3-ni trophenyl)-2- (N-net hyl benzyl - N- (
| -am no)-ethanol (R S,S + S,S,S Isoneric mxture) 34
of the formula (VI) and 5.4 g of epoxide 7.7 g of o
[err] and TMS as reference) d; 7.86-6.71 (m12H), 5
4.58(mn 112 H), 4.37(m112 H), 4.1 Qm2H), 3.7&4s,
3.78(m1/2 H, 3.25-2.40(m ), 2.15 (im), 16fd,3

:

om4.3 g of the am ne
las @btained. 20 CGeneral
& @il f(vn), wheke
mt h “en
%gde product&was
rﬁomoEormas el uggt. 25
OxXmmmOo

|- met hoxyphenyl ) - 2- pr opy
) From 5.1 g of an am ne
| was obtained. NWVR

25(s, 1H), 5.23(s,1 H),
5H), 3.75(S 1.5H),
= T OEdE BHE. 235

Conporind 16 "
1- (4- benzyl oxy- 3- ni trophenyl ) - & ( Nﬁmt—l%l benzyl - N- 1} phenyl - 2- pr opyl - am no) -
et hanol 2% :
™
. MN Fo1oom E
) |
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80
In the following specific examples for the preparation of the compounds listed in table 2 are given:
Compound S8
85

N-1-(S)-phenethyl-1-phenyl-2-(S)-propaneamine

13.4 g (0.1 mole) of phenyiacetone and 10.9 g of (S)-phenethylamine were refiuxed in 200 ml benzene in
a Dean-Stark apparatus for 3 hours. After evaporation of the solvent the residue was dissolved in ethanol.
Rayney-Nickel was added and hydrogenation was carried out overnight at 50 psi. The product was purified
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From 4. é g of an amne of the formula (VI) and 5.4 g of epoxide 2.5 g of an
oi |y product was obtained. 40 COWPOU%QOJ;&‘?FFN

1- (4- benzyl oxy-3-ni trophenyl)-2-(1, 1-di nme 1- 3, 4- et hyl enedi oxyphenyl ) -e
t hyl am no) - ethanol ace- nate 45 Fron14 8 of anlne VI and 5.4 g of

epoxi de 7.4 m; ; bash as ref erence)
d;  7.85(d, 1 gﬂ‘"g g@g tmf>1l1)733§°§(ft*s°“kﬁ)92(1é*'k G, ZZP(%% & H) 24p(dd,1H),
2.91(dd, 15, '8 1k 099 2 56(m 1H), 1.04(2s,6H). 50 Conpounds 11, 12,13
and 14

1- (4- benzyl oxy- g’n|§rophenyl) 2-(1- nethyl 2- (3 4- et hyl enedi oxyphenyl ) - et hy
| am no) - et happl_sThG RS, S, S5 S and

S, R, R-i sOner s Taed TH6E g 5% .(?51 heneth ﬁ%ﬁ?w%sfb?mm d 125 g
preparati gn Qfpr aaﬁg}rgp,g,ug{ 3""% JB%I ai ANEHIEL, 4’,2?3 escri ove
under exanple 1. 21 EP O 762 Bl 5 Tabl e’ 4 ['nternedi ates of the
formula (VI Icomp&ngsrr] 15 20 VIII Conpound R R2 R3 R4
St ereochem stry M [err] H [err]
R R R M N-1(S)-phenef gk 1-(1,3-benzodioxol-4-y1)-2(S)-propanamine ‘and the corresponding R,R-isomer wer®pfa; R
M3 15 parpeamalogously from {1,3-methylendioxy)phenyi-acetone. R S S M
[err] H - S, S, S 35
Compound S5
1-(3,4-methylenedioxyphenyl)-2-methyi-2-(R/S)-aminopropane
: 20 A solution of 360 g (2.4 mole) of piperonal in 684 g (7.7 mole) of 2-nitropropane was added to 2.4 mole of
u ' freshly prepared sodiummethoxide in methanol (360 ml) at 15°C. After stirring at room temperature overnight
&,_; 480 ml of 5N sulfuric acid was added. The reaction mixture was then poured into water. The organic phase

was treated with sodiumsulfite and recrystallized from toluene/hexane. Yield 247 g.
To a solution of 247 g in benzene was added 141 g of thionyichloride in 250 mi of benzene. After refluxing
25 for 4 hours the solvent and excess thionylchioride were evaporated leaving an oily residue which was recrys-
tallized from isopropyl alcohol. Yield 140 g.

26 g (0.1 mole) of this compound was dissolved in 200 ml of dioxane. 0.3 g of Pd/BaSO,4 was added followed
by hydrogenation at 1 atm at room temperature. Filtration and evaporation gave an oily residue which was dis-
solved in sthanol (150 ml). 1 g of 10% Pd/C was added. Hydrogenation at 50 psi overnight gave after filtration

30  and evaporation the product. Recrystallization gave 11.5 g of product. NMR: (hydrochloride in CDCl;, ref TMS)
e d; 8.45 (-NH,), 6.8-6.6 (aromatic), 5.9 (OCH,0), 2.9 (-CHx-), 1.4 (-CHa).

Compound S6

35  1-(3,4-dimethoxyphenyl)-2-(R/S)-aminopropane
: 20 g (0.12 mole) of 3,4-dimethoxy benzaldehyde was dissoived in 100 ml of nitromethane. 3 ml of buty-
lamine was added. Reflux in a Dean-Stark apparatus for 2 hours followed by evaporation gave a brown oil.
Recrystallization from isopropylalcohol gave 16.6 g.
16.4 g (0.07 mole) of the nitrostyrene was added dropwise to 8 g of lithiumaluminium hydride in 1 1 of dry
. 40 ether. Stirring was continued overnight. After workup a yellowish oil was obtained. The sulphate was prepared
Nt from an ether/ethanol solution. Yield 10.4 g (sulphate).

Compound S4

45  1-(3,4-methylenedioxyphenyl)-2-(R/S)-aminopropane '
- Prepared according to Beng T Wo et al, J Med Chem 13 26 (1970).

Compound S7

50 Similarly 1-phenyl-2-(R/S)-aminopropane was prepared.
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The fol'l ow ng exanples illustrate how the conmpounds of the Invention can be

i ncorporated in pharmaceut- ical Exarrpl e P1. Aerosol for
i nhal ati 6n 40 Conpound accordi ng to%%h#‘ggi or

0.75 g Sorbitan triol eate
0.20 g 45 Frigen[err] 11/12/114
ad 100.0 g Exanple P2. Tablets 50 Each tablet contains: 55 22 ™ EP 0390

e
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762 Bl Conpound according to Exanple 1 _ 6.0 Mai ze
starch s o~ 78.0 ng 5 Lact ese
125.0 ng Povi done e o o/.0 Ny
M crocrystalline cellul ose _ 13 08ndg MigffEsi um
stearate - o 1.6 ng Exarplg BB.E ©
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1.0 ng 20  Supposi t« e (Fnmhausen®H) w wn ad 2g000.0 ny
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30 A§porpic acid 0.1 g Sodium
pyrosulfite EP 0 390 762 B1 0.01 g Disodium edetate

0.01 g orange essence 0.025 g 35
Certified col our 0.015 g Purified
wat er In the following specific examples for thespreparatignyf the oqn:pogrlgis listagimtakle Pare given:

I nhal ati on sol uti on Conpound accordi ng to Exanpl e
0.75 g Sodi ung_wpgegqrqgr the preparation of compounds of the formula (vil), whereRi=H 1 g

Di sodlun1eﬂetgg

hi d enzyloxy-3-nitrostyreneoxide was refluxed with a suitable a inglg ﬂeﬁnggt %}g?qsf. Products
;d o I108 0 i WEBPEEedy ch'°"'ﬁ9'ﬂ’h§gb"}'@°°§‘i""&5% ?ﬂ ‘ution for rectal
adm ni strati of(2eelal 3 Nirdbhehhi)2-(1-methy2! @BM&Hy:&S&B&ﬂIeM&&aﬁiﬁmaﬁm ®S+SR
6.0 mg Sodju R¥S,S racemate)
1.5 ng Di sodi um edet at e

0.3 ny Steril Begdfitedlinder exam 7plezabuvq.

ad 3.0 M 10 Exanple P7. Sublingual tablets 15 Compound according to
Example 1 Compound 19 3.0 ng Lactose

83.0 ng Suerose

87.0 ng 20 1-Qicbendyldxy-3-nitrophenyl)-2-(1-methyl-2-(3,4-dimethoxyphenyi)-sthylamino)-ethano! (R,R R,S S,S and
10. 0 ng Tal ¢ $,Risomeric mixture)

5.0 ng

From 4.3 g of the amine and 5.4 g of epoxide 5.2 g of the product as an oil was obtained.
i 2
¢

.- General procedure for the preparation of a compound of the formula (Vil), where R&=CH(CH;)Ph

Amine VI was heated under a stream of dry nitrogen with 4-benzyloxy-3-nitrostyreneoxide at 150°C overnight.
The crude product was purified by chromatography on a silica column with chioroform as eluent.

Compound 15

-(4-benzyloxy-3—mtrophenyl)-z-[N—methylbenzyI-N-(1-methoxyphenyl)-z-propyl-ammol-ethanol {(RS,S+
8,8,S isomeric mixture)

— From 5.1 g of an amine of the formula (VI) and 5.4 g of epoxide 7.7 g of oil was obtained.
NMR: (CDCl; and TMS as reference) d; 7.86-6.71 (m,12H), 56.25(s,1H), 5.23(s, 1H), 4.58(m,1/2 H), 4. 37(m,1l2
H), 4.10(m,2H), 3.77(s,1.5H), 3.75(s,1.5H), 3.78(m,1/2 H), 3.25-2.40(m, ), 2.16 (m ), 16(dd,3H), 1.0(dd, 3H).
35 Compound 16

1-(4-benzyloxy-3-nitrophenyl)-2-(N-methylbenzyl-N-1-phenyl-2-propyl-amino)-ethanol

From 4.8 g of an amine of the formula (V1) and 5.4 g of epoxide 2.5 g of an olly product was obtained.
o Compound 10

1-(4-benzyloxy-3-nitrophenyl)-2-(1,1-dimethyl-1-(3,4-methylenedioxyphenyl)-ethylamino)-ethanol (race-
mate)

From 4.8 g of amine VI and 5.4 g of epoxide 7.4 g of the product was obtained.
NMR: (CDCl; and TMS as reference) d; 7.85(d,1H), 7.52-6.52(m, H), 5.91(s,2H), 5.22(s,2H), 4.56(dd,1H),
2.91(dd,1H), 2.58(s,2H), 2.56(m,1H), 1.04(2s,6H).

50 Compounds H, 12,13 and |4

1-(4-benzyloxy-3-nitrophenyl)-2-(1-methyl-2-(3,4-methylenedioxyphenyl)-ethylamino)-ethanol

The preparation of the R,R,R-, R,8,S-, 8,8,8- and S,R,R-isomers is described above under example 1.
55 Also the preparation of the compounds in the following Table 4 is described above under example 1.
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Magnesi um st ear ate

1.0.nmy 25 Exanple P8. Drops Conpound &ff4 to Exanmple 1
0.60 g 30 Ascorbic acid bé2

1.00 g Sodium pyrosulfite

0.10 g Disodiwn edetate

0.10 g Liquid glucose

50.00 g Absol upgpfd gohol

10.00 g Prified
ad 100 OmM £ . DARE AFEXIIdi ng to Exanple | with the
stereochem stry RS is nlcronlzed to a partlcle size suitable for inhalation
t herapy. The substance is filed into a powder Inhaler, TurbuhalerR 45

The typicg) daily dose of the active substance varies within a w de range

and wi |l depend on vario ctors such as for exanple the individual
requi rement of each pati t he OQuULEXE mation and the di sease.
In general, oral and pare€ a™~dosdy be i the range of 0.5 to 15
ng per day of active substance. The s g0 ancq nay al so be forned

| nto pharmaceutical preparations Nyt al ni ng_a cgnbi pgatiyon of the active
conpound wi th | pratropi um bronide or Budesd?fde.™ 5@ M\ macol ogi ca
evaluation 1. The duration of the bronchodillating 3 ity studied In live
gui nea pigs. 55 A. Met hod Concl ous gui nea pigs W sed in the study.

The conpounds according to Exanples | and 2, sal ne er oRtand terbutal i ne,
mere“glveﬁoby I nhal ati on or by tracheal |nst|IIat|on whereafter the aninals
were; challenged in a histanmine mst after different time intervals. 24

EP 0*%90 762 Bl

) VII1
ompound
- P Rl Rz R3 R 4 Stereochemistry
M1 -ocnzo-. H CH{ CHB )JPh . R,R,R
14
M2 -OCH, 0~ H -" -
M3 oC 2 e
o % Mg o i ] . g
CH20- H - " - s,s,S
35 _
The following examples illustrate how the compounds of the invention can be incorporated in pharmaceut-
ical compositions: '
Example P1. Aerosol for inhalation
) 40
b‘
Compound according to Example 1 or 2 0.75 g
Sorbitan trioleate '
% Frigen™ 11/12/114 vog o
ad 100.0 ¢
Example P2, Tablets
50
: Each tablet contains:
-



a. Inhalation The guinea pigs were placed in plastic boxes and the test
conpounds, del i vered by conti nuous fl mp 1 ul i zation during 15

m nutes. b. Tracheal Instillation The animal's were |ightly anaesthetized by
i nhal ati on of Efrane. The test conpounds were instilled by use 10 of a
thin cannula t { fur ion. .Controlled animals were,.instilled
with saline. cgoﬁlﬁgué)ér ga\%%gg{i%%] tg’r %%éﬂﬁ:pee 1Af ter the adm ni strat ﬁoﬂs'f’g
accordi ng to oM@iz® $%henti oned routes, the animals were pl ad8d01mg
transparerft 15Laptaséi c cages and chal | enged with aerosolized 126Sbamg ne.
'(I)'hg rlns& was gepeiabsgl in a nebulizer froma solution containing o pg

.5-1. X[ err] | /1 of histamne.in 3% glycerol. This concentration
produced a def 55386° FEeb‘f‘g&l“ﬁPﬁﬁ appearing in control anPrBI®Iwithin
2-3 minutgy. THagnesiwe skesratml |y indicated by observation, sodefimes al so
a blinded trial" or recorded by use of a strain-gauge belt (see OA.T.

O sson in Acta Allergolo- gica 26, 438, 1971). An increasing anount of
spasnol yti c cExagplgPa SGppbdioiies! | Se t 0 a dose-dependent prolonga- 20 don of
the ablity of the aninmals to resist this histam ne spasm As soon as a
dyspnot i c 7br eat Bachguppesltorgstngeine: | i shed t he gui nea pigs were renoved fromthe
histamne mlieu since the sane aninmals have to be exposed to hi stam ne not
only after 30 Compdwsd utcoadieg ado 8xampband 9 hours after drug 6.0 mg

adm ni strationpaglyy aQhitde experinents the animals were chahl gnged with
met hachol i ne | nst ead, o h%sta ne to exclude the eventuality of an

ant {hi st aff ni c SUPPREALBY ﬁﬁemufﬁgt@d. 25 B. Resul t s29he? [08Pr §-Pecept or

agont'sts salneterol and terbutaline are both in use in the inhalation

t her apyand e t|h£ - fore chosen as reference conpounds In this study,
where the n%ﬂlﬁ—-%i sts according to this invention were 30 eval uated
wWth respegt to the duration of action of their bronchodilating activities.

General |l y, t heCompéurad apgcbeding tooExamyslenaw conpound accor di ngotosExgnpl es
1 and 2 are abgy?u{@egﬁ@ggeas for terbutaline but approximt elgb pen i nes

| ess than for salneterol. The duration of activity, calculated. froman
equi pot ent | evBPS*P8 nhowever, prol onged for the new conpounds®P tHe
present | nyent Ascoxbid fagidsal net erol when conpared with terbut&ltne.gln

conﬁafr'i son W t Bogddkmvaoghlfitee duration of the effect of the gegacognr 35
pounds seens e what nore extended. The conpounds prgsented In
Table 5 are 1- §§Q%é/§'r"g%§§'e¥? p- met hoxybenzyl - am no) phenyl - 2-( 1Br‘r§?hyq -

2- (3, 4- et hy| eRESRIX RRSERGE) et hyl ) ani no) et hanol s either in the%%B2Mmdf the
racem ¢ ma3kt ur eeptifieedorolodr its i soners. 0.015 g

Purified water . ad 100.0 ml

40 Example P5. Inhalation solution

LN

Compound according to Example 1 0.75 g

& Sodium pyrosulfite 0.10 g
Disodium edetate 0.10 g
Sodium chloride 0.85 ¢ '
Purified water ad 100.0 ml

50

55



40 ;15 SOl 55 25 EP 0 390 762 B1 TABLE 5 5 Conmpounds (given intra-
The ability of the drugs to tracheall prgsmké}fg) produce a
delay (in mnutes) in 10 t he

appear ance of dyspnotic breathing in histamne 0.5 and 6 hours after the
admi ni strati Ogm:nnJeﬁS:ﬁgytlonformMIa ministration (Rectal vialsy 1 (R S+S, R): [err]

. 30 Terbutaline (ref) [err]
Disod .
isodium edetatelzs Saline (control) 0.3 mg

<2 Sterile water o 35 40 The anmpunts instiladed PrOdmnLe

10
about equieffective protection (6 to 7 m nutes) against a histam ne provo-
cation 30 mnutes after the adm nistration of the test conpound. The degree

of protecti onEnmpRIPTSSulinge tabibis

7 6 20 (R, S+S,S): [err]

6 5 (RRtS,R: [err]

v 5 Compound accord:gmg:c( Bxmpple 1 [err] 6.0 mg
7 Sodium pyrosulfixd R S): [err] 1.5 mg
6

7

15

Compound according to Example 1 3.0 mg
Lactose 83.0 mg
Sucrose ' 87.0 mg
_ . Acicia 10.0 mg
v_
'&,' Talc 5.0 mg
d Magnesium stearate 1.0 mg
2
Example P8. Drops
Compound accbrding to Example 1 : 0.60 g
L/ 30 Ascc.:rbic acid ' 1.00 g
Sodium pyrosulfite ' 0.10 g
Disodium edetate 0.10 g
s Liquid glucose - 50.00 g
Absolute alcohol : 10.00 g
Purified water ad 100.0 ml
L Example P9

A compound according to Example 1 with the stereochemisfry R,S is micronized to a particle size suitable
for inhalation therapy. The substance is filled into a powder inhaler, Turbuhaler®,

45 The typical daily dose of the active substance varies within a wide range and wili depend on various factors
such as for example the individual requirement of each patient, the route of administration and the disease.
in general, oral and parenteral dosages will be in the range of 0.5 to 15 mg per day of active substance. The
active substance may also be formed into pharmaceutical preparations containing a combination of the active
compound with ipratropium bromide or Budesonide. '

50

Pharmacological evaluation

1. The duration of the bronchodilating activity studied in live guinea pigs.
8 A Method

Conclous guinea pigs were used in the study. The compounds according to Examples 1 and 2, salmetero}
and terbutaline, were given by inhalation or by tracheal instillation whereafter the animals were challenged in
a histamine mist after different time intervals.
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instillation of the test conpound indicates the duration of the
bronchospasnol ytic activity. 1. St ud¥ gé”tj&? Eronchospasm)l ytic and
heart-stinul ating effect In anaest het ° RLa pigs 45 The aimof this
study was to conpare the [err]-receptor agonists according to the present

i nvention witARaktionet erol and terbutaline in their ability to inhibit a
respiratory spasmln narcotized guinea pigs after intravenous injections or
| nhal ation. | n dAee4inespigs veiepiaced nplasticdoxss apd{he fegtcompoungs delivered by contigous flow neb-
heart - r at e waUizalipR fuing 23mindes.  \et hods a. | ntravenous adninistration Guinea
pi gs of eithe e re used In the study. The anaesthesia was produced by
| nt ravenous pé’ff@eaggshﬁat%rbi tal, The trachea was cannul ated and the

ani mal's articifigl glidye htly 3heaGenbtsedby GREER B EkY, 1iERest GRBbin \Q&Xmstilaleby use
intratrachgal (ks sdhhila foltre tachiarbiniiexton afiml feerg itktfiled Wi dafMEICEM - AN
I ncrease in I%@: agéohve the basic pressure ever‘, F’?{gl cating a respiratory

spasm was el | Ghé frovoatiopradedtid "€ | nfused In a jugular vein during 20 sec.
every 7 mnutes and in anounts producing a peak-1TP in the range 4-6 kPa.
To trace car di 0\Weithd sdinin@irdtions] seodrlifytd ohe ehdthdaiched 1BRted NG Biimdl vdbFeItcSY INERsparent
recorded f{s0Mpiastic cdges dnd Chafénisiwith Heérsolizeditating. Thelmistwasdardted inld vRbylizer frém @$vlution
EP 0 390 762 Eshtaiting®,5-1.0x¢0-TradiA sfhistainthe lincd96 glyssmb This cahgentration pdicad & dé€finédyspnotic
recor di ng t hebrdeatbing, appeering d1edytrol driiaald within 2<2omimgesn Tis phesecwas ugaly indichtdd byiobaatvetion,
bef ore a hi st semetimes aisb astilinded fiall ortrbperdadltyruemci@ sirain-geugateit {se@d.A.I.fQisson in Acta Allergolo-
i ntratracheal gipr 26438 1871){ Aninicreasing amaind of spasmalyticeirug gives thén ristte a dose-dependent prolonga-
br onchos pano Eaptof the gbility ofithe aninplgdo resist thisdintamingspasm. A4aoan as.a-dysnaotigheathing wagstal-
af t er, cunul t afishgdthe gyineapigs were remoyed fomihehistamine nyfliey sigee the sape @pimalp bav fohespmpages
Pl i .
i nhal ation 10 T )

was |ed to,t hEhegranfyaity ofigp arlisramigic ??’é?%’é'f‘ﬂ?“ﬁ'ﬁﬁ tracheal cannul a.

I nhal ati on coat 'egHgd for 15 m ntues for each concentration of the test
conpounds. Th&%‘?ﬁﬁc' hodi | ating effect on heart-rate was cal cul ated as

percent reducti Gy, b—FL:ipLE oﬁ%ﬁ%&&nﬂhmwf%fg& meﬁ%a%&&&m%
cunul tative | pef Resfk rgfefj?& fuda itk SeddySwiibe the aw B rdirfg 'td this ihVention were
Ef fect neagur giRiied wm%ﬁe &lratioh &acton ﬁén%ronai%ala& la@ifviied. f f er ent
concefitrati ons \dehérally Sth&linitiah potencies of the new compound according to Examples 1 and 2 are about the same
as for terbutaline but approximately ten times less than for salmeterol. The duration of activity, calculated from
an equipotent level, is, however, prolonged for the new compounds of the present invention and for salmeterol
when compared with terbutaline. In comparison with salmeterol, the duration of the effect of the new com-
35 pounds seems even to be somewhat more extended. :
The compounds presented in Table 5 are 1-(4-hydroxy)-3-(p-methoxybenzyl-amino)phenyl-2-(1-methyl-
2-(3,4-methylenedioxyphenyl)ethyl)aminc)ethanols either in the form of the racemic mixture or as one of its
isomers.



B. Results a. Respiratory effects 20 The three used [err]-receptor
agoni,sts, ,the conpound according to Eé?gghﬁsﬁmsal neterol and terbutaline
all showed a dose-related inhibition Of the histam ne-elicited bronchospasm
after injection as well as after inha- lation. Salneterol was the nost
active and the potency at least ten tines higher than for the other two
drugs when injected and about five tines when inhaled. Injection of 5x[err]
mol / kg of sal neEABRE S[err] nol/kg of the conpound according to Exanple 2
or [err] finl/kg of terbutal i ne gives about 50 per cent reduction of |ITP.
25 b. Effect onheart-rate e effect—om = and
seens primrily ?'Bp%‘é'ﬁ%ndgéﬂeﬁ YAt aci Thejabidityn B thetdrugmdends
rather than as arachedllyofinamehékgle in bl ppodise e detay! | iNasimies)bkg to
denonstratg a dose 30 related influence t rage,.not qnly after
| nt ravenou? injection, but also after | nhgﬁﬁti{%\%‘}%&éﬁ S%j%%ﬁpéﬁ’,n?al met er ol
and terbutaline increased the heart-rate RbPRtRiNg, iphbhiseamping®-5f anfie6
present invention, and a dose of [err] nohdkgs Gffteal BRé cadhimiytraek byt al i ne
i ncrease the heart-rate by about 30 beats/mn. To reach the sane increase
in heart-rate with the conpounds of the present invention an at |east 10
times hi gher dose had to be given. Inhalation off<BeBr] nol/I of sal feherol

i ncreased the heart-rate by 15 beats/min. The same 35 Increase In
heart-rate was m,cgilg,gq,wﬁfno'[%rr] nmol /1 by the gonpounds of the pr egent
invention, while the effect of terbutaline lies in between. The

rel atj-onsh?®® bet ween the effec_t8 on the respiratory systemand heart is the
same (for the cofp@hdSdecorxihg to Exanple 2 andésal meterol, when thg drugs
are i ected. However, this relation does not seemto be the sane after

I nhal ation. In IS «L£a5€e <cpnpound according to Exanple 2 shows a nore
reduced ef;sect %Rﬁsﬁiﬁiéaﬁ ate conpared with sdl meterol . Concl usi oh The
conmpounds according to the Invention are thus active during a | onger period
of time than e.®,R)qrbu- sotallne. In additi on,they have less effegt on
the heart than salmeterol. The best nobde of carrying out the invention
known at present is to use th_(a9 conpound 1-(R)-(4-hydroxy)-

3- (p: met hoygyberdRpiSdni no) phddy1™ 2- [ (1- net hyl - 1( S) 63, 4- (et hyl enedi oxyphenyl )
eth am no] ethanol. 50 Cdainms Clains for the foll ow ng Contracting

fS_E)?tnﬁls;i ,(A;) BETngthEineDﬁ’re'f‘.'?’ 1}({;?0-11 LI, LU, 7NL, SE 1. Acorrpound2 of the

Saline (control) <2 <2
. hY

40 The amounts instilled produce about equieffective protection (6 to 7 minutes) against d histamine provo-
Nat' cation 30 minutes after the administration of the test compound. The degree of protection 8 hours after the
instillation of the test compound indicates the duration of the bronchospasmolytic activity.

Il. Study of the bronchospasmolytic and heart-stimulating effect in anaesthetized guinea pigs

The aim of this study was to compare the g-receptor agonists according to the present invention with sal-
meterol and terbutaline in their ability to inhibit a respiratory spasm in narcotized guinea pigs after intravenous
injections or inhalation. In addition, the influence of the test compounds on the heart-rate was evaluated.

5 Methods

a. Infravenous admlnish‘_ation

Guinea pigs of either sex were used in the study. The anaesthesia was produced by intravenous pento-

85  barbital, The trachea was cannulated and the animals articificially ventilated by a constant volume respiratory.
The intratracheal pressure (ITP) was measured by a pressure transducer. An increase in ITP, above the basic
pressure level, indicating a respiratory spasm, was elicited by histamine infused in a jugular vein during 20 sec.
every 7 minutes and in amounts producing a peak-ITP in the range 4-6 kPa. To trace cardiovascular effects

from used drugs the blood pressure was recorded from a carotide artery via a pressure transducer. The pulse



27 EP 0 390762 Bl wave, Indicating the rate, was triggering a tachograph
recording the heart frequency. The testeLpanousags were injected 3 mnutes
before a histam ne inf u5| on and the decrease 1 n percent of the

i ntratracheal >p}};ai?’ssurgt'n qe vvas taken as a marasure of t e

br onchospasnol s, eval yate

after cumultatiy % F@W"‘F r["g' 'F?eg?j 2 Béa e?’Fﬁ@é‘fmeﬂﬁe“f
one had produc m lﬁe wenwe

i nhal ati on 150 ‘ Ne'"gctf?e?janew' aH ems e?r%cﬁu'g%%f'ehad
was |led to the ani mal oug% e respl rator and tracheal cannul a.

I nhal ati on cont R&lﬁiﬂlﬁfaé wngldhues for each concentration of the test
conpounds. The I"OTTC?I’O‘S‘I%%T‘I‘I’I’Q—EH ect on heart-rate was cal cul ated as

percent redygti ONThgtest ddMpouridsware hétlize® Bnd it pralibiSod VRS 1 RitRY AR GraRbH (A6 relpirator
cunul tative | NCgn@ @ached Banhil&: Ifh@BR Béntimiel P $5 Mihtubs ¥6r daBdbhdehtlorbst kHéltdsPEbMpounds. The
Ef fect measur ensghicodidtingefRBtGA hédrt-rite QasiialctiaRid 8s persaft rbdUEIRR indTH, rid 18kt on heart-rate was
concentrati ons dsefminadnfiera cirhultitive iersase inthecondsatfdtionisat thé hebaifzédxakutions. Effect meastifdMents
t hree used [ er rvers eadept steadpsiate,iasd Bree differentetirentratona seeueddng t o Exanple 2,
salneterol asd terbutaline all showed a dose-related inhibition of the

hi st am ne- el ci tB®e@tpnchospasm after injection as well as after inha-

| ation. Sal rreterol was the nost active and the potency at |east ten tines

hi gher than f ora RespirgterMeffects\o dr ugs when injected and about five tines when

I nhal ed. Injectlon of [er mol / kg of salneterol, [err] nol/kg of the
conmpoui acé‘Y)r di nghethre F°@°PE°’69°“ E'rtF °°H\BP9“R °8‘F"“9@r %\?? ?’9'é§d tarhutgline all
50 per cent rediif¥qdsfoss '"'"E‘g" 1%*'? ¢p after inha-
h l

heart-rate was H820E 'B?f%n )}g‘%ﬁ % Htk tm:;;g:
bl ood press g\RﬁS %osm "® \%T"E?e e )%'56 a?%f atpgrcfg fﬁ@ﬁ&fém

acitivity of tf}?e%{?

on the heartrat ter Int ravenous injection, butalso after
beEféLP nHé

i nhal ati on. We al reterol and terbutaline increased the

heart-rate more t bt Bn REFTIGE Wels Qe HHBNdRRESE Blems BHEEHY 19 BepeATSh AaRSENE] of the

[err] mol/kg oftest@dnipRlifaE RitheRdhen 4% rbddit 8 d difingk Mbid3d PresduREit WaTobsibieth Berbstriti d dose

30 be atf/ M B0 Trdate@RfMildnce onthe heartrate, not only after intravenous injection, but also after inhalation. When injected,

salmeterol and terbutaline increased the heart-rate more than the compound of the present invention, and a

dose of 1-10-7 mol/kg of salmeterol and terbutaline increase the heart-rate by about 30 beats/min. To reach

the same increase in heart-rate with the compounds of the present invention an at least 10 times higher dose

had to be given. Inhalation of 5.10~ mol/l of salmeterol increased the heart-rate by 15 beats/min. The same

35 Increase in heart-rate was produced with 5-10-2 mol/l by the compounds of the present invention, while the
effect of terbutaline lies in between,

The relationship between the effect on the respiratory system and heart is the same for the compound
according to Example 2 and saimeterol, when the drugs are injected. However, this relation does not seem to
be the same after inhalation. In this case the compound according to Example 2 shows a more reduced effect

40  on heart rate compared with salmeterol.

Conclusion
The compounds according to the invention are thus active during a longer period of time than e.g. terbu-
45 taline. In addition they have less effect on the heart than salmeterol.
The best mode of carrying out the invention known at present is to use the compound 1-(R})-(4-hydroxy)-
3-(p-methoxybenzylamino)phenyl-2-[(1-methyl-1{S)-3,4-(methylenedioxyphenyl)ethyl)amino]ethanol.
5 Claims

Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE

1. A compound of the formula (X)

27



t he sane Increase in heart-rate with the corrpounds of the present invention
an at .l east. 10 times hi gher dose had tog ¢#8y | nhal ation of [err] nol/|
of salnmeterol Increased the heart-rate by 15 beat s/mn. The same 35

i ncrease In heart-r'g m roeluced vvrth ! gl? {hﬁggﬂﬁf‘ge c??{rrpounds of
l n
Jﬁ NG

the present in/ i %ﬁ\i&e‘
Eﬂvﬁ@ Jg I mé£ go d
Halded d0E not see 6" SANE a

e
rel ati onship be&em%%?hw
same for the
are inject eds %tg
i nhal ation. In s case the conpound according to Exanple 2 shows a nor e
reduced effect ﬂﬁdmiﬁ’l&aﬁf_‘r%{é;ﬁnhﬁl&bﬁ conpared with sal meterol. Conclusion The

conpounds accord tion are thus active during a |onger period
of time thanee. g. Theétbst dompdinds vérb hébRlized SndakkCthibtipRiduded Ris 1AL Ehelafifmal titbigh €He ré¥pirator
the heart than gndkadhba einula. Tihalatiof Séntindad! or 15 miftadsfoiesid contbntiativh of thy RBticbifipbunds. The
known at pr esentronchodiiatingéffdction Beaptcra was chicillated &3) pefoédnt PedaitionKi JTP. The effect on heart-rate was
3- ( p- et hoxy bendejdrminedafteraivamyitativa infrédse in the concentrations of the nebulized solutions. Effect measurements
- et hyl - 1( S) - 3, wer¢ madelal steadp state engpthren gifprett logricordntionowvee bemdol . 50 C ai ns
Clainms for te follow ng Contracting States AT, BE, CH DE, DK FR GB, IT,
LI, LU, NL, SE B-Remteonpound of the formula (X) 55 EP 0 390 762 Bl [err]
6 15 and phar maceut i cal Ie')}eaccept abl e salts thereof, wherein 20 [err]

t oget her formth Bespigteryeffectsar 1] [err] is H or [err] [err] is Hor [err]

[err] is H OH, rr hal ogen; err] is a strare%ht or branched
Jr%ﬁﬁ

nis cioordmg to Example 2, salmeterol and terbutaline all
al kyl \gcr oup i t uwe a dose-re nhibi oﬁnq'zf the.ﬁlg?ammelll}gcrgs%i bronchospasm after injection as well as after inha-

&: lation. Salmeterol was the most active and the potency at least ten times higher than for the other two drugs
when injected and about five times when inhaled. Injection of 5x10-19 mol/kg of salmeterol, 5x10-% mol/kg of
the compound according to Example 2 or 1x10-2 mol/kg of terbutaline gives about 50 per cent reduction of ITP.

b. Effect on heart-rate

The effect on heart-rate was dose dependent and seems primarily to depend on a direct acitivity of the

test compounds rather than as a result of a change in biood pressure. It was possible to demonstrate a dose

30 related influence on the heartrate, not anly after intravenous injection, but also after inhalation. When injected,
salmeterol and terbutaline increased the heart-rate more than the compound of the present invention, and a
dose of 1-10-7 molfkg of salmetsrol and terbutaline increase the heart-rate by about 30 beats/min. To reach
the same increase in heart-rate with the compounds of the present invention an at least 10 times higher dose
had to be given. Inhalation of 5-10-4 moiAl of saimeterol increased the heart-rate by 15 beats/min. The same

35 increase in heart-rate was produced with 5-10-3 molfl by the compounds of the present invention, while the
effect of terbutaline lies in between.

The relationship between the effect on the respiratory system and heart is the same for the compound
according to Example 2 and salmeterol, when the drugs are injected. However, this relation does not seem fo
be the same after Inhalation. In this case the compound according to Example 2 shows a more reduced effect

40  on heart rate compared with salmeterol.

Conclusion
The compounds according to the invention are thus active during a longer period of time than e.g. terbu-
45 taline. In addition they have less effect on the heart than salmeterol.
The best mode of carrying out the invention known at present is to use the compound 1-{(R)-(4-hydroxy)-
3~(p-methoxybenzylamino)phenyl-2-[(1-methyl-1(S)-3,4- (methylenedioxyphenyl)ethyl)amino]ethanol.
50 Claims

Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE

1. Acompound of the formula (X)

-
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2. A conpound according to claim1, wherein [err] representing a halogen is-
fluor, chlor or bromand [err] rep- rﬁﬁﬁﬂbw%éfulafyl Is a group with 3-8
carbon atons, preferably 6 carbon atofrs.” 3. conmpound according to claim|l
in the formof a substantially pure optical isonmer. 4. A conpound according
to claim1, wherein [err] tggether formRshe chain [err] is H [err] is H
and [err] is [err] 5. A conp®ad acgordi \g tgﬁglain1l, which is the m xdure
of RS and S, S isoners of 1-(4-NT T p- ne-

t hoxybenzyA ani no) phenyl - 2- [ (1- 2% (3,¥- net =nedi oxyphenyl ) - et hyi ) -am
I no) et hanol or a phar- maceut &l |y accept b hereof. 6. Aconpound
according to claim1, which NR racemat e of 27 Ry S, R i soners of

1- (4- hydr oxy) - 3-

( p- met hoxypenzyl am no) pheny - et hyl - 2- (3, 4-
| ) - am no] et hanol or a 40 s cal | y acce

hyl enedl oxyphenyl ) - et hy
Eable salt thereof. 7.

1(R) - (4- hydroxy) - 3- ( p- net hoxy®enzyl am no) o
nyl -2-[(1-(S)-nethyl -2-(3, 4- mgt hyl enedi ox -et hyl)-am no] et hanol or a
phar maceutss cal |y accept- abl e®™alt thereof . \42 The hydrochl oride of the
conpound according to claim7.- 9. A procesi£¥wthd&preparation of a
conmpound of the forrmula (X) according to cl*@‘m 1 , wher eby4-benzyl oxy-
3-nitro-styreneoxide of the formula (V) 50 56 EP 0 390 762 Bl [err] (V)
15 is reacted mmﬁp@rwmﬂnwmwwﬂm whergi/| ) 20
[erg]: 25 @) R and R, together form the chain -
™ 0-CHx-C- or -O-CF»-0-;
L Rs Is H or CHy;
RgisHor-CO-Ry; -
Rg is H, OH, OCH;, OC;H; or halogen;
25 Ry is a straight or branched alkyl group with 1-16 carbon atoms, aryl, -NHCH; or -N{CH),.

2. A compound according to claim 1, wherein Rg representing a halogen Is fluor, chlor or brom and R; rep-
resenting an aryl is a group with 3-8 carbon atoms, preferably 6 carbon atoms.

A compound according fo claim 1 in the form of a substantiaily pure optical isomer.

4. A compound according to claim 1, wherein R, and R, together form the chain -O-CH,-0-, Rgis H, Rs is
H and Rg is OCH;.

5. Acompound according to claim 1, which is the mixture of R,S and 8,8 isomers of 1-{4-hydroxy)-3-(p-me-
35 thoxybenzylamino)phenyl-2-[(1-methyl-2-(3,4-methylenedioxyphenyl)-ethyl)-amino)ethanol or a phar-
maceutically acceptable salt thereof.

6. Acompound according to claim 1, which is the racemate of the R,S and S,R isomers of 1-(4-hydroxy)-3-
(p-methoxybenzylamino)phenyl-2-[(1-methyl-2-(3,4-methylenedioxyphenyl)-ethyl)-aminojethanol or a
40 pharmaceutically acceptable salt thereof.

7. A compound according to claim 1, which is the isomer 1(R)-(4~hydmxy)-s-(p-methoxybeniylamino)phe-
nyl-2-[(1-(S)-methyi-2—(3,4-methylenedioxyphenyl)-ethyl)-aminolethanol or a pharmaceutically accept-

able salt thereof.
45
8. The hydrochloside of the compound according to claim 7.
9. Aprocess forthe preparation of a compound of the formula (X) according to claim1, whereby 4-benzyloxy-
3-nitro-styreneoxide. of the formula (V)
50
55
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wherein [err] are as defined above in claiml and [err] is hydrogen or 35
[err] 40 45 to give a conpound of1ﬂu%ffgg?#ﬂ%(VIl) 50 55 EP O 390 762
Bl [err] 10 (VI1 ) wherein [err] are o b above, whereafter the
conmpound of the formula (Vil) Is reacted with hydrogen and a suitable
catal yst and with 20 25
[err] wherein R Is as defined A to yield after hydrogenation a conpound
of the formula (X) as a pure a racemate or a m xture of isoners.
30 10. Phédf maceutical preparalisgay”’comai ni ng a conpound according to claim
| together with a pharmaceut- cally acc arrier. 11. Use of a

conpound according to claiml in the of a p.eparatlon wth
prol onged broncho-spas- 35 nmol ytic act for the follow ng
Contracting States : ES, GR 1. A process fr i on of a conpound
of the formula (X) 40 [err] 45 NG
v)
15
is reacted with a compound of the formula {V1)
_ R
- 20 1
\?m
CH
NH
Ry \
, R
o ) (V1)
wherein Ry, Rz and Rs are as defined above in claim 1 and R, is hydrogen or
% CH,
: 40
V‘
45

to give a compound of the formula (Vi)

A A



50 (X) a‘nd pharmaceutically acceptable salts thereof, wherein [err]
together formthe chain [err] 30 §) ZBl[err] Is Hor [err]
[err] is Hor [err] [err] is H, C]—I_,[EEP 3%3%1% ogen; [err] is a
straight or branched ai kyl group with 1-16 carbon atoms, aryl, [err],
wher eby 4- benzyl oxy-3-nitro-styreneoxide of the fornula (V) 10 0 15 20

(V) is reacted with a conpo f the formula (VI) 25
[err] 30 36 R CH, (V)
wherein [€tr] are as define in cIa| err] I s hydrogen or 40
[err] 45 50 to give a conpound of e NVII) 55 31
10
R,
{vii)

15
wherein Ry, Ry, Ry and R, are as defined above, whereafter the compound of the formula (Vil) is reacted
with hydrogen and a suitable catalyst and with

.
25
CHO
wherein Rg is as defined above to yleld after hydrogenation a compound of the formula (X) as a pure iso-
3 mer, a racemate or a mixture of isomers.
i 30
— 10. Pharmaceutical preparations containing a compound according to claim 4 together with a pharmaceuti-
cally acceptable carrier.
11. Use of a compound according to claim 1 in the manufacture of a preparation with prolonged broncho-spas-
35 molytic activity.
Claims for the following Contracting States : ES, GR
1. A process for the preparation of a compound of the formula (X)
- R
HO
CH,
HN
45
' R
50 HN R,
0]
\
Ry .
o - xy R

and pharmaceutically acceptable saits thereof, wherein
R, and R, together form the chain -O-CHz-0Q- or -O-CF,-O-;

R



EP 0 390 762 Bl [err] 10 (VI1 ) 15 wherein [err] are as defined above,

wher eafter the conpound of the fornul S reacted with hydrogen and a
sui tabl e catal yst and with 20 &"(3%%261 R 25

CHO wherein [err] is as defined above to yield after hydrogenation a
conpound of the&@r"’rﬂﬂpﬁs.gX) as a pure iso- mer, a racemate or a mxture of

| soners. so 2. according to claiml1, wherein In the conpound of
the formula X [é*FF‘PE G Off2le 5 haloge®| ogen is fluor, chlor or brom and
[err] reprlesent ﬁ’i aasﬂ‘a‘ gTb'?“ghegagrgg' Eg V(F"W%“WEQ‘P‘B%WYMW’%NW&Y‘@FVW&
carbon atons. 3%®

ﬁQ@ claiml| wherein a conpound of
the formul a X|r1theform(ﬁ a

bstantl ally pure optical isomer is
obtained. 4. A process accordig# tQ claim1l, wherein a conpound of the
formul a Xuyhere [err] together

he chain [err] is H J[err] is H and
[err] is [err] is obtained. 4Q m~pLocess according to claim1l1, wherein
the mxture of RS and S, S | some of 1% (4- hydroxy) - 3- ( p- ne-
t hoxybenzyl am no) phenyl - 2-[ ( 1- net hyl - 2- TRyl enedi oxyphenyl ) - et hyl ) -am
i no] et hanol or a phar- nmaceuti caIIy acceptaml e sa\t theQeof |s obtained. 6.

| soners of 1-(4- hydroxy) 3-(p- 46
nmet hoxybenzyl am no) phenyl - 2- [(1 nmet hyl - 2- P( 24- net hyl enedi oxyphenyl ) - et hyl) -
am no] et hanol or a pharmaceutically acceptable salt thereof is obtained.
7. A process according to claim1l1, wherein the * prer
1- ( ).~ (4- ¥ dr oxy) - 3- (p- net hoxybenzyl am no) pheny

(S) - et hyl 3, 4- et hyl enedi oxyphenyl ) - et hyl) - ani nol et hanol or a
pharsmceutl cal | 3}”&!‘%’@&‘55%’"’3@“““‘“"5&1‘1 MPhereof is obtained. 8. A process
according to claim?7 wherein the conpound is in the formof Its
hydrochl oride. 9. A process f i
preparati &hs cont ai ni ng a conB{J ™6

- 30
L

® (v1)

wherein R,, R, and R; are as defined above in claim 1 and R, is hydrogen or

- 40 CH,
L

45

50

to give a compound of the formula (Vi)

31

. * c L L s *



55 wherein said conpound Is m xed with a pharmaceutically acceptable
carrier. ,10. Use of a conpound of theE;#)“g%%B%( according to claiml In the
manuf acture of a preparation with pro- [onge roncho-spasnol ytic activity.
32 EP 0 390 72 Bl Patentanspri Cche Patentansprfche far fol gende
Vertragostaaten AT, BE, CH, DK, FR, &B, IT, Li, LU N, SE 5 1.

Ver bi ndung der Formal () Rl CH, Fo- R

R und pharnazeut dsch anneh @i R und R2 zusamen die
Kette -O CHT-O oder 25 \i e Bedeutung H odor CH3
hat; R H oder -CO R7 darstellt RNQ OCAH6 oder Hal ogen ist; und
R7 esi ne gerad- odor verzwel gtketuge dar upgbe DA bis 16

Kohl enst of f at onen, Aryl, -NHCHs odor 7 ’ 2. Ver bi ndung nach
Anspruch 1, worin Hal ogen darstel | eN@s Rs Fl @r, &L~ pdor Bromist, und
Aryl dar- 30 stell endes R7 esin G uppe ils 8 hl enst of f at onen,
vorzugswel se 6 Kohl enstoffatonen, let. 3. Verbindunggnhach Anspruch 1, in
Form ei nes I mwesenilichen rei nemﬁsi achen Isomers. 4. Verbi ndung nach
Anspruch 1, worin R1 und R2 zusa die Kette -0-CH2-O bilden, R3 die
Bedeutung # hat, RS darstblt und R OCH3 bt. 5. Verbi ndung nach Anspruch 1,
wel che di e M sciwherginRe Rz Rs 81d Ry ard asxieBnddabener whereaitan the cémpoliydaf tha fojmuda (Viij-s reacted
met hoxybenzyam rdthhysiesanénd2 saifable patalystand it 3, 4- net hyl endi oxyphenyl ) -ethyl)-a
m no] - et hanol odor ein pharmazeutfsch annehnbares Sal z hievon ist. 40 6.
Ver bi ndung nach Anspruch 1, wel chﬁ das cemat der RS- und S. R-Isonere von

1- (¢ Hydr dky) - 3- (p-
S

CHO

wherein Ry is as defined above to yield after hydrogenation a compound of the formula (X) as a pure iso-
‘mer,a racemate or a mixture of isomers,

30
(O 2. A process according to claim 1, wherein in the compound of the formula X Rg representing a halogen is
fiuor, chlor or brom and R; representing an aryl is a group with 3-8 carbon atoms, preferably 6 carbon
atoms.

35 3 Aprocess according to claim 1 wherein a compound of the formula X in the form of a substantially pure
optical isomer is obtained.

4. | A process according to claim 1, wherein a compound of the formula X where R, and R, together form the
chain -O-CH,-0-, R; is H, R is H and Rg is OCH; Is obtained.

40 5 Aprocess according to claim 1, wherein the mixture of R,S and S,S isomers of 1-(4-hydroxy)-3-(p-me-
thoxybenzylamino)phenyl-2-[(1-methyl-2-(3,4-methylenedioxyphenyl)-ethyl)-aminojethanol or a phar-
maceutically acceptable salt thereof is obtained.

6. Aprocess according to claim 1, wherein the racemate of the R,S and S,R isomers of 1-(4-hydroxy)-3-(p-
45 methoxybenzylamino)phenyl-2-[(1-methyl-2-(3,4-methylenedioxyphenyl)-ethyl)-aminclethanol or a
pharmaceutically acceptable salt thereof is obtained.

7. Aprocess according to claim 1, wherein the isomer 1-(R)-(4-hydroxy)-3-(p-methoxybenzylamino)phenyi-
2-[(1-(S)-methyl-2--(3,4-methylenedioxyphenyl)-ethyl)-aminojethanoi or a pharmaceutically acceptable
50 salt thereof is obtained.

8. A process according to claim 7 wherein the compound is in the form of its hydrochloride.

9. A process for the preparation of pharmaceutical preparations containing a compound of the formula X,
55 wherein said compound is mixed with a pharmaceuticaily acceptable carrier.

10. Use of & compound of the formula X according to claim 1 in the manufacture of a preparation with pro-
longed broncho-spasmolytic activity.

32
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met hoxybenzyl am no) - phenyl - 2-[ ( 1- net hyl - 2- (3, 4- net hyl endi oxyphenyl ) -et hyl) -
am nqg] - et hanol odor ein pharnmazeuti sc SeRRer es Salz hievon Ist. 7.
Ver bi ndung nach Anspruch 1, wel che dagpﬁgomer ?

1-(R) - (4- Hydrﬁx z Bég met hoxybenzyl am no) - phenyl - 45

2-1(1-(S)-net ?%-?‘-‘1 "%%ret hyl endoxyphenyl ) - et hyl ) - ami noj et hanol odor ein
pharmazeutiscf_annehm bares Saiz hievon 1st. S rochl ori e

Ver bi ndung,, naEﬂ“&ﬁgfﬂrpﬂﬁ'ffaf% fcé!ﬂ?""@‘.’"béﬁ'é?#’éﬁ qUFE'I-éX gFeﬁPdﬂ{; ‘%’ ﬁ'e{'" LU, NL, SE
Ver bi ndung de R wAnspruch 1, bel wei chem 4-Benzyl oxy-
3onirstyrol oxid %@Mﬁf&?@?o% EP 0 300762 1 5

(V) 10~~~ mt eaner Verbindungyder Fornmol (i) 25 worin R1, R2 und R3 w0
obon I n Anspruch efiniert d, d R 4 Wasserstoff oder 30 CH,
35~~~~~~~~ o~~~ NH 3 R3 40 bedeut e,
ungeset zt wird, wobei ormal (VI) o 9 e
oben definiert sind, drhaltn
Wysserstoff und ei NQEY

und pharmazeutisch annehmbare Salze hievon, worin R; und R; zusamimen die Kette -O-CH,-O- oder

25 -0O-CF,-O- bilden; R; die Bedeutung H oder CH, hat; Rs H oder -CO-R; darstellt; Rg H, OH, OCH,;, OC,Hg
oder Halogen ist; und R; eine gerad- oder verzweigtkettige Alkylgruppe mit 1 bis 16 Kohlenstoffatomen,
Aryl, -NHCH; oder -N(CHj3), bedeutet.

2. Verbindung nach Anspruch 1, worin Halogen darstellendes Ry Fluor, Chlor oder Brom ist, und Aryl dar-

(/ 30 stellendes Ry eine Gruppe mit 3 bis 8 Kohlenstoffatomen, vorzugsweise 68 Kohlenstoffatomen, ist.
Verbindung nach Anspruch 1, in Form eines im wesentlichen reinen optischen Isomers.
4. Verbindung nach Anspruch 1, worin Ry und R; zusammen die Kette -O-CH,-O- bilden, R; die Bedeutung
35 H hat, R darstellt und R OCHj ist.

5. Verbindung nach Anspruch 1, welche die Mischung von R,S- und S,S-Isomeren von 1-(4-Hydroxy)-3-(p-
methoxybenzylamino)-phenyl-2-[{ 1-methyl-2-(3,4-methylendioxyphenyl)-ethyl}-amino}-ethanol oder ein
pharmazeutisch annehmbares Salz hievon ist.

. 4 6. Verbindung nach Anspruch 1, weiche das Racemat der R,S- und S, R-lsomere von 1-(4-Hydroxy)-3-(p-
e methoxybenzylamino)-phenyl-2-[(1-methyl-2-(3,4-methylendioxyphenyl)-ethyl)-amino}-ethanol oder ein
pharmazeutisch annehmbares Salz hievon ist. :

7. Verbindung nach Anspruch 1, welche das Isomer 1-(R)-(4-Hydroxy)-3-(p-methoxybenzylamino)-phenyl-
45 2-[(1-(S)-methyl-2-(3,4-methylendioxyphenyl)-ethyl)-amino]-ethanol oder ein pharmazeutisch annehm-
bares Salz hievon ist.

8. Hydrochlorid der Verbindung nach Anspruch 7.

s0 9 Verfahren zur Herstellung einer Verbindung der Formei (X) nach Anspruch 1, bei welchem 4-Benzyloxy-
3-nitrostyroloxid der Formel (V)

| R



L

34 :1 1111111 1212171 12121 11211 11 1111 * C L M s ¢ EP 0 390
762 B1 5 10 worin R wi e oben definlortgisShe 7és@geset zt wird, wobel nach
Hydri erung sine Verbi ndung der Fornel () a?s rei nos |somer, Racemat odor

M echung von |soneren erhalten wird. 10 Pharnmazeuti sche Zuberel t ungen.

wel che ei ne Vorbi ndugg pach Anspruch | zusammen mt sinem phar- 16
mazeut | ech annehmbafB ager enthalten. 11. Verwendung el ner Verbi ndung
nach Anspruch 1, bg Her st el | ung ei ner Zubereitung mt verlangerter

br onchospagrml yt | ad pkoet. 20 Pat ent ansprficho fOr fol gendo

Var traggast aat en: ES, . Nerfahpep zur Herstellung el ner Verbiggyng der
Fornmel (X) 26 0 R80 ~9 '

@ R

annehnbar ey, Sai ze hi evon, worin R ‘
-0 CFz-O biden; Rs die Bedeut ynd at, Rr H odor -CO R7
darstellt Re H OH OCH3, OC2H6 Gdor Hal ogen ist; und R7 ene gerad- oder
verzwei gt kettige Al kylgruppe mt | bNs 16 Kohl enstof fatonen, Aryl, -NHCH$
odor - N(CH8) 2 beeteertverbinding derlFotren(viyer f ahr en 4- Benzyl oxy- 3-ni t rost yr ol oxi d
der Formal 145 50 ' C3) ' :

en die Kette -O CH2- O- odor

~~~~~~~~~~~~ (V) 05 55
R,
G tH, (vI),
R
2 NH
% Rs \
R,
worin Ry, R; und Ry wie oben in Anspruch 1 definiert sind, und R, Wasserstoff oder

30

\_/
CH,

85

. 40

bedeutet, umgesetzt wird, wobei eine Verbindung der Formel (Vil)

- R |
VII),
X (VII)
' R
N OH . 2

Ry

worin Ry, Ry, R; und R, wie oben definiert sind, erhalten wird, wonach die Verbindung der Formel (VII)
mit Wasserstoff und einem geeigneten Katalysator und mit

* (A [ M s *



mt ol ner Verbindung der Formol (VI) 35 EP 0 390 762 B1 R _ \/ >}
~~~~~ ~~(Vl), 10 * ' NH 34 15
worin RI, '??2 und R, wie oben In AnsprchPhoﬁsoase B|1ni ert sind, und R4
Waserstof f odor CH3 20 25 bedeutet, ungesetzt wird, wobel sine Verbindung
der Formel (VIl) 30 RI CHf3 (<~~~~~~ O " RIVvA 40

Rl , worin R, R2, R5 Ry g oben definiert sind, orhalten wird, wonach
di e Ver bi ndung der For nel Wasserstof f und | nerm goei gnetn

Kat al ysator® und nit 45 OD | 1-CHO ss worin Rt wie
oben definlert Ist, ungese wobel nach Hydrierung sine Ver bi ndung
der Fornel (X) als reines agemat odor M schung von | soneren
erhalten wird. 2. Verfahren na AnsprGH@ 1, bei weichem In der Verbindung
der Fornmel 4X) Hal ogen darstellondes RP Flu- or, Chlor odor Bromist, und

Aryl dar st el | endQarid, wid sban S8rHBR Bt, UndesetztWird, wobéf Akth $dreRhd Sk VBRI hdungQeZiberial (X)
36 1 1]1]1 11111%%%%3&%&?%9&&3&«Mi::hu:9v0nIsomerenerhaltenwird. e

10. Pharmazeutische Zubereitungen, welche eine Verbindung nach Anspruch 1 zusammen mit einem phar-
15 mazeutisch annehmbaren Tréger enthalten.

11. Verwendung einer Verbindung nach Anspruch 1, bei der Herstellung einer Zubereitung mit veriéngerter

bronchespasmolytischer Wirksamkeit.
\., ’ o Patentanspriiche fiir folgende Vertraggsstaaten : ES, GR
\_, 1. Verfahren zur Herstellung einer Verbindung der Formel (X)
2 R _ .
HO CH, |
. Ry
[ 30 x
N’ . (x)
Rg '
HN _
35
0
\
40
s und pharmazeutisch annehmbarer Saize hievon, worin R; und R; zusammen die Kette -O-CH,-O- oder
-0-CF,-O- bilden; R, die Bedeutung H oder CH, hat; Rs H oder -CO-R; darstellt; Rg H, OH, OCHj;, OC,Hs
oder Halogen ist; und R; eine gerad- oder verzweigtkettige Alkylgruppe mit 1 bis 16 Kohlenstoffatomen,
Aryl, -NHCHj3 oder -N(CHj), bedeutet, bel welchem Verfahren 4-Benzyloxy-3-nitrostyroloxid der Formel
45 i\ -
50
) v)
0
. . 0
55

mit einer Verbindung der Formel (V1)

AT



EP 0 390762 1 weise 6 Kohlenstoffatonen, ist. S. Verfahren nach Anspruch
1, bel wel,chem sine Verbindung der Forggelsgfsaeds" FOrmeines imwesentiichen
5 rel nen optischen Isoners erhalten wrd. 4. Verfahren nach Anspruch
1, bei wel chem sine Verbindung der Fornel (X), worin RI und R2 zusanmen die
Kette -O CH2O bilden, R3 digBedeutung H hat, Rs H daretellt und Re OCH3
ist, erhalten wird. 50 hren nach Anspruch 1, bei welchemdie

M schung von R S- u S-S von 1-(4-Hydroxy)-

3- (p-net hofybenzyl am no) - (1- met hyl - 2- (3, 4- st hyl endi oxyphenyl ) - et
hyl ) - am no] - st hanol odor
erhaiten wird. 6. Verfahrg
RSund S, R-1sonere von 1. :
(p- mst hoxyhlgenzyl aml no) thsnyl - 2-[ (1- neZhyT=NH 3, 4- net hyl endi oxyphenyl ) - et hy
| ) -am no] - et hanol odor 15 sin armazeuyf sch annehnbares Satz hbevon
erhalten wird. 7. Verfahren nach Ansp?uch 1, el wel chem das | soner

1- (R) - (4- Hydr oxy) - 3- ( p- met hoxybenzyl am no) - ph#&-

ny-2-[(1-(S)-nethyl-2-(3, 4-nst hyl endl oxyphenyl ) - et hyl ) - am no] - et hanol odor
sin phar mazeut i esriref; RyvedRiele eten Bangprivh d definiectrsind | uhd R, WassaistofP@leB8. Ver f ahr en
nach Anspruch 7, bel wel chem di e Verbindung in Formihree Hydrochl oride
vorllegt. 9. Verfahren zur Herstellung phar me€Hyt | acher Zubereitungen, die
si ne Verbi ndung der Formel (X) enthal - teg  Ael wel chem di e Verbindung m t

| nem phar mazeut| ech -annehnbaren Triger gem¥cht wird. 25 10. Verwendung

ei neg_\er bfhdung der Formel (X) nach Ansprufh 1, bel der Herstellung einer
Zuberigitung mt verl Angerter bronchospasnpMgcher Wrksankelt. 30

Revendl cat | ons Revendl catl ons pour |ea H nt ract ants sul vants AT, BE,
CH DE, DK FR GB, IT, LI, LU NL, SE 3 fonpoe6 de formule (X) HGs

~ 40 - . PN

ch 1ﬂ'§3ei wel chem das Racemat der
{(vI1),

Itz R

bedeutet, umgesetzt wird, wobei eine Verbindung der Formel (Vi)

. @
% o | (vII1),
N OH Ry
worin Ry, Ry, Rs und Ry wie oben definiert sind, erhalten wird, wonach die Verbindung der Formel (Vi)
mit Wasserstoff und einem geeigneten Katalysator und mit
45
50 )
CHO
85 worin Rg wie oben definiert ist, umgesetzt wird, wobei nach Hydrierung eine Verbindung der Formel (X)

als reines Isomer, Racemat oder Mischung von isomeren erhalten wird.

2. Verfahren nach Anspruch 1, bei welchem In der Verbindung der Formel (X) Halogen darstellendes Rg Fiu-
or, Chior oder Brom ist, und Aryl darstellendes Ry eine Gruppe mit 3 bis 8 Kohlenstoffatomen, vorzugs-
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50 RS (X) . et sels pharnmaceuti quenent

acceptabl es de oe dernler, formule daEFoh&%fHe Rl et R2 fornentensenble
55 ° I'a chains -O Cl2-O ou - O CF2 set H ou CH$; RN set H ou
-COR R set H OH OCH3, OC2H6 ou un hal ogene; 37 | 11111111111111111 1111
EP 0 390762 Bl Reeisg&Kohiensigffalomen. ish kyl e | in6alre ou ramif16 conportant 1-18
at ones de cargor@

revendi cation 1, F@%ﬁ%mmge& %&gmf ‘?g;ﬁ %ﬁ%%ﬁ%@mg E’lo‘r%;e'lu%he"

chlore ou fin bro represent ant un groups aryle eat un group.
conportant 3-8 alep@mén whch ARpraeH beihelckdimdife-Vefbwng dbr FRENEIDS, wdfin RAIND R Zusandmen
Conpos6 sel on | adié kete KOLCHAGH bilden,1R; de@dBeutung HBatR;UH dalstelliURd Ry @CI%:GST lektaltdnavii@Nt
optiquenent pur. 10 4 Conpose selon | a revendication 1, dans |lequel R et
R2 f or nent ,en%enYsrighreronaghinsprych tobebwelehem digMischungpvon RS- vl 6,5 lsmeranyon: {4-Hydwm)-

5. Compos6 sel ord-{Panethowdanpyiamine)mhenyl-2-licmetayie- %mmeaﬁ'g’@f"?qut%ﬂ@fﬂelset anad ot
S, S du 1- (4- hyd rW" ggnarmzeuﬂsch annehmbares Salz hievon erhalten wird

nbt h b

n Gtﬁgoenzgﬁmu%ﬂ% I‘T%lll&‘ mgl%‘ch“‘ﬁif:zlé i&wk @ﬁf@ Q-Q%r?

6. Conposéssel O”eﬂ&la:‘n%&ﬂ Qﬁﬁehuﬂ& Saﬂ % ahe?wﬁré‘ es '50 es R
et S, R du 1-(4-hydroxy)-3-(p-

mht hoxybenzy!| am vesfalrimagh Angpriséhl; ebidiohem das(ssmér-1r(R}- Myamﬁqummmhmmhymm

i nol 6t hand, ou unyl-&m-(q»mmmemmmpmmmmm}%ambmea rmhareazedtiscly an-

Conpos6 sel on | anemmabamnrl@ltenqam eat |'lsonbre

1- (RL- (4- hddr oxy) - E!S'ﬁ mht hox benz m no hdn

21- [ ﬁaj S) - it h - Verfehennagh fngpnu 7eB? %W)'?fm‘ﬁffrévmwsvﬂﬂ%n sel

phar mECeut i QUGB il zur Herstellung pharmazeutlscher Zubemntungen, die eine Verbindung der Formel (X) enthal-
ten, bei welchem dle Verbindung mit einem pharmazeutisch annehmbaren Tréger gemischt wird.

25
-10. Verwendung einer Verbindung der Formel (X) nach Anspruch 1, bsi der Herstellung einer Zubereitung

mit verlangerter bronchospasmolytischer Wirksamkeit.

30 Revendications

~’
Revendications pour les Etats contractants suivaats : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU,
NL, SE
ss 1. Composé de formule (X)
R
HO_ _CH,
40
Ry
45
BN Rs
0 .
)
80 Rs Re
! (X).
et sels pharmaceutiquement acceptables de ce dernier, formule dans faquelie R, et Rz forment ensemble
55 la chaine
~0-CH,-0- ou -O-CF,-0-;
R3 est H ou CHy;

R est H ou -CO-Ry;
Rg st H, OH, OCHj3, OC,H; ou un halogéne;

a7

| O DR



ceptable de ce dernie. 25 8. Chlorhydrate du conpos6 selon |a

revendi cation 7. 9. Procbdb de pr6pargti yn oonpos6 de formule (X)

sel on la“revendi cation 1, dans | oquelagéﬁg#]%#taqmagi r |' oxyde de

4-benzyl oxy-3-nitrostyrene de formule (V) 4 35 40 avec un conpos6 de
formul e (VI) 45Rp@tyagrape alkyle lindaire ou ramifié comportant 1-16 atomes de carbone, un aryle, -NHCH; ou

R4 dans | aquel | Nfls)- R2 et R3 sont tels que dbfinis ci-dessus dans |a

revendi catfon 1. et R4 g§t un. Wp&gpl ; uJﬁ;l I;L lélejo&
e 5 soo7e2 B i Rt e i i o et
(VI I) rence & atomes de carbone. R dans laquelle RI, R2, Ra et R4

sont tels qua. dbbmpuiséseitnidievadicationilods fofmd duntisom®m@ssentieondat gptimbmehepur.or mul e

(VI'l) aveg, de rhydrogbne et un catal yseur convenable et avec 30 35
4. Composé selon la revendication 1, dans lequel R, et R, forment ensemble la chaine -O-CH»-0-, R, est

H, Rg est H et Ry est OCHs. -

5. Composé selon la revendication 1, qui est le mélange des isoméres R,S et S,S du 1-(4-hydroxy)-3-(p-
méthoxybenzylamino)phényl-2-[(1-méthyl-2-(3,4-méthylénedioxyphényl)éthyl)aminoléthanol, ou un sel

15 pharmaceutiquement acceptable de ce mélange.

6. Composé selon la revendication 1, qui est le racémate des isoméres R,S et S,R du 1-{4-hydroxy)-3~(p-
méthoxybenzylamino)phényl-2-[(1-méthyl-2-(3,4-méthylénedioxyphényl)éthyl)aminoléthanol, ou un sel
pharmaceutiquement acceptable de ce racémate.

. 2 _

& - 7. Composé selon larevendication 1, qui est I'isomare 1-(R)-(4-hydroxy)-3-(p-méthoxybenzylamino)phényi-

k/‘ 2-[(1-(S)-méthyl-2-(3,4-méthyldnedioxyphényl)ethyl)aminoléthanol, ou un sel pharmaceutiquement ac-
ceptable de ce dernier.

25 8. Chlorhydrate du composé selon la revendication 7.

9. Procédé de préparation d'un composé de formule (X) selon la revendication 1, dans lequel on fait réagir
'oxyde de 4-benzyloxy-3-nitrostyréne de formule (V) :

p 30
N -
. %0
-\-// ‘v’ [ )
avec un composé de formule (Vi)
4
R;
bo o
R 3
NH
Ry \
55 {v1) |

dans laquelle R,, R, et R, sont tels que définis ci-dessus dans la revendication 1, et Ry est un hydrogéne,
ou
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KCHO o~~~~~~~~~~~ (i 40 00 Resttel quedefinici-dessusdana |a revendication
6, pourobtenir apres hydrog6nation, i de fornmule (X) sous forne
d' i someré pur, do raénate, ou de nﬁ|§ﬁ8§&§ﬂgé nmeres. 10. Preparations
phar macout i ques contenant un conpos6 selon |la revendication | avec un
v6hi cul e phar- 45 maceut i quenment accepCHy e. 11. Uillsation d' un
conpose salon |l a revendication 1 pour f&pry/quer une preparation ayant une
activitA ant- bronchospasnodl que prol onge¢. s Revend| eat | ons pour | ea
El ate confractants sulvants ES, GR 1. Pr
de formule (X 55 39 1 11111111111ME111
et de sels p har naceuti quene nt acce™”
| aquedle RL et R2 for me nt en- 20 se 3
R3 est Hoy CH8i; R eat H OH OCH8, AH ow un hal ogbne; R7 eatun
group.oal kylo lineaire ou ramtfle conﬁ?\ ant 1-18 atones do carbons,
aryle, -NHCH3 ou 25 -N(CH3)2, proc~d6 par |equel on afat reagir |'oxyde do
4- benzyl oxy- 3- Npduf sbdnly Lt EbmMpsld db fFme @Y V) 40 | ~~~~~~~~~~~~ ae d cope
de formule (M) 20 sel la chte--fzO u 0Cr-

15

111 EP 0 390 762 B1 R 15
le ce der nier, 1br nul e dans
chatne -0CH -0 ou -O CF~0O;

R;
2 (Vi)
dans laquslle Ry, Ry, R; 6t R, sont tels que définis ci-dessus, puis on fait réagir le composé de formule
) (Vi) avec de 'hydrogéne et un catalyseur convenable et avec
oo 30
-
35
CHO
. 40
_/ ol Rg est tel que défini ci-dessus dans la revendication 8, pour obtenir, aprés hydrogénation, un composé
de formule {X) sous forme d'isomére pur, de racémate, ou de mélange d'isoméres.
10. Préparations pharmaceutiques contenant un composé seion la revendication 1 avec un véhicule phar-
P maceutiquement acceptable.

11. Utillsation d'un composé selon la revendication 1 pour fabriquer une préparation ayant une activité anti-
bronchospasmodique prolongée.

50 Revendications pour les Etats contractants sulvants : ES, GR

1. Procédé de preparation d'un composé de formule (X)
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L |
RRt et HICN dens laqudlle Rl, R2 et Ra sont teis que definis cl-deassus dans
| a revendication 1, et R4 sest un hy u 40 RI
1111111Ng11111111111111111- * qéﬂﬂﬁpﬁmé} EP 0390762 B1 5 10
pour obtonir un conpos6 de fornule (Vi) 15 (VI1) avec do tuhydrogbns ot un
cata-iyseur convenablo et avoc &30 26 R
R 30 CHO oi Rs est tel quo ®Qini ci-
hydroanatlon un conpose6 de T Y
de racénat®e, ou de milange d'isofreres
dans | equel, dans | e oonposb de
est un quor, un chlore ou upg
un groupe conportant 3-8 ato
carbone. 4p 3. Prod6de solo
conpose6 de formule (X) eat
opti quenent pur. 4 Proc6d6 sofon | &

r obtenir, aprbs
fornms d'isonere pur
| on | a revendi cation 1,
ysent ant un ha- | ogbne
’ Ry groups aryle set
f£rence B atones de
pns | oquel on obtient un
ssent | el | enent
dans | oquel on
et R2 forment ensenble
OCH3. 5. Proocde solon |la
des leonbres RS et S,'S

la chatne -O-CH2-O, RWest H ¢RN eat H et
revendki cat on 1, dans |equel oRgobtlent |le
du 1-(4- R
hydr oxy) - 3- ( p- nﬁthoxybenzylanlno)phenyl 2-[55’nﬁthyl-2-(3,4-nﬁthy|bnedioxyp
hényl ) 6t hyl ) am noj 6t

et de sels pharmaceutiquement acceptables de ce dernier, formule dans laquelle R, et R, forment en-

- 20 sembie {a chaine -O-CH,-O- ou -O-CFz-O-
,\; Ra st H ou CH3;

Rg est H ou -CO-Ry;

Rg est H, OH, OCH,3, OC;Hg ou un halogéne;

Ry estun groupe alkyle linéaire ou ramifié comportant 1-16 atomes de carbone, aryle, -NHCH; ou

25 -N(CHs),,
procédé par lequel on fait réagir 'oxyde de 4-benzyloxy-3-nitrostyréne de formule (V)

K,— 30
85
o v) -
\//
" avec un composé de formule (VI)
45 R;
50 C"’
R NH
R; \&
% (vz)

dans laquelle R,, R; et Rs sont tels que définis ci-dessus dans la revendication 1, et R; est un hydrogéne;
ou
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hanol , ou un sel pharnmacouti quenent acceptable de ce n6l ango. 55 6
Proc6d6 salon |a revondication 1, dan n obtient |le racémate des

i sonbres R S et S R du 1-(4- Ep 0 $6i 162

hydr oxy) - 3- ( p- not hoxybenzyl am no) phényl - 2-[ ( 1-.net hyl - 2- ( 3, 4- n6t hyl bnedi oxyp
hényl ) et hyl ) am no] 6t hanol, ou un sel pharnge8gt | quenent acceptabl e de ce
racématb. 7. Proc6d6 selon |a rovendica 1, dans | equol on obtfent

| "ieonmbre 1-(R)-(4-hydroxy)-3-(p-nmnthoxybdg 41 111111111 1111117 U 11 1
EP0390762
zyl am no) phényl - 2-[ (1- (S) - n6t hyl - 2- (3, 4,4% bnedloxyphenyl)6thyl)an1no]6t
hanol, ou un sel pharna- ceutiquenent pCceptalj e de ce dernier. 5 8.
Procbd6 selon |la revendication 7, dans§l equel §§ e conpose esat sous sa forne
chl orhydrage. 9. ProWd6 de pri paratfoniy gar at i ons phar maceuti ques
contenant un conpose de formule (X), Equel ledit conpos6 eat n6l angh
avec un ve6hi cul e pharmaceuti quenent acceptable. 10. Uilsatlon d' un
compose de f or msirebiénicwl compdsade fenmlddViat i on | pour fabriquer une
prepartion ayant une activité antlbronchospasnndlque prol ongee. 15 20 25 30

35 40 45 59 55 42
R; ,CHy
ReN

; 20 0
N/ R
v " OH . 2
_ Vi .
2 | Ry
dans laquelie Ry, Rz, R3 et R, sont tels que définis ci-dessus, puis on fait réagir le composé de formule
(VIl) avec de I"hydrogéne et un catalyseur convenable et avec
50
N
35
CHO
ou R; est tel que défini ci-dessus pour obtenir, aprés hydrogénation, un oomposé de formule (X) sous
40 forme d'isomére pur, de racémate, ou de mélange d'isoméres.
N2
2. Procédsé selon la revendication 1, dans lequel, dans le composé de formule (X), R représentant un ha-
logéne est un fiuor, un chiore ou un brome, et R; représentant un groupe aryle est un groupe comportant
3-8 atomes de carbone, de préférence 6 atomes de carbone.
45
3. Procéde selon la revendication 1, dans lequel on obtient un composé de formule (X) est sous forme d'un
isomére essentiellement optiquement pur.
4. Procédé selon la revendication 1, dans lequel on obtient un composé de formule (X) dans laquelle R; et .
50 R, forment ensemble la chaine -O-CH.-O-~, R, est H, R; est H et Rg est OCH,.

5. Procéds selon la revendieation 1, dans lequel on obtient le mélange des isoméres R,S et S,S du 1-(4-
hydroxy)-3-(p-méthoxybenzylamino)phényl-2-[{1-méthyi-2-(3,4-méthylénedioxyphényl)éthyl)amino]ét
hanol, ou un sel pharmaceutiquement acceptable de ce mélange.

5 6. Procédé selon la revendication 1, dans lequel on obtient le racémate des isoméres R,S et S,R du 1-(4-
hydroxy)-3-(p-methoxybenzylamino)phényl-2-[(1-méthyl-2-(3,4-méthylénedioxyphényl)éthyl)amino]ét
hanol, ou un sel pharmaceutiquement acceptable de ce racémate.

7. Procédé selon la revendication 1, dans lequel on obfient I'isomére 1-(R)-(4-hydroxy)-3-(p-méthoxyben-
41 —
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15

10.

EP 0 380 762 B1

zylamino)phényl-2-[(1-(S)-méthyl-2-(3,4-méthylénedioxyphenyl)éthyl)amino}éthanol, ou un sel pharma-
ceutiquement acceptabie de ce dernier.

Procédé selon la revendication 7, dans lequel le composé est sous sa forme chlorhydrate.

Procédé de préparation de préparations pharmaceutiques contenant un composé de formule (X), dans
lequel ledit composé est mélangé avec un véhicule pharmaceutiquement acceptable.

Utilisation d'un composé de formule X selon la revendication 1 pour fabriquer uhe préparation ayant une
activité antibronchospasmodique prolongée.
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