.- 3- Carbazol yl - (4)-oxvpropanol am ne derivatives, processes for their
preparation and medi canments containi ng these conpounds The invention
concerns carbazol ylI'-(4)-oxypropanol - 5 anmine derivatives, processes for

.their preparation and nedi canments containing these conpounds. These
conpounds, as well as their pharnmacol ogic-, ally acceptable salts, show, in
t hé phar macol ogi cal test, vasodilating and B-receptor-bl ocki ng acti ons and
10 are, therefore, suitable for the treatnment and prophyl- axis of
Lirculatory and heart di seases, such as e.g. hypertension and angi na
pectoris. From DE-PS 22 40 599, there are already known carbazol e
derivatives which block the activity of the 15 B-receptors of the
synpat heti ¢ system The invention concerns carbazolyl-(4)-oxypropanol -

am ne derivatives of the fornula |, their salts with physiologically

accept abl e aci @rﬁﬁlﬁgﬂﬁﬁ-ﬁ%ﬁ am;nﬁ iqeiast iiviess ,U%_d_cﬁséé”e

preparation of nmedl canents. [err err err

Lerr] for their preparation and medicaments containing these

'\.\/- ..
Sompounds

The invention concerns carbazolyl-(4)-oxypr6panol-
5 amine derivatives, processes for their preparation and
medicaments containing these compounds.

These compounds, as well as their pharmacologic-
ally acceptable salts, show, in the pharmacological
test, vasodilaﬁing and B-receptor-blocking actions and

10 are, therefore, suitable for the treatment and prophyl-
axis of circulatory and heart diseases; such as e.g.
hypertension and angina pectoris.

From DE-PS 22 40 599, there are already known

_ carbazdle aérivatives which block the activity of the
15 B-receptors of the sympathetic system.

The invention concerns carbazolyl-(4)-oxypropanol-

amine derivatives of the formula I, their salts with
. thsiologically acceptable acids, processes for their
preparation and the use for the preparation of

20 medicaments.

Re

0-CH,~-CH~-CH,.~-N-CH~-CH=~ X (1)
Ry



«-4- In formula I, there signify: [err] hydrogen, a |ower al kanoyl group or(ﬁ)
a benzoyl or naphthoyl group, R2 hydrogen, a |ower alkyl group or a benzyl,
phenyl - et hyl or phenylpropyl group, [err] hydrogen or a lower 5 alkyl

.group, R4 hydrogen, a |ower alkyl group. X a val ency bond, a -CH2- group,
Aan_oxygen or a sul phur atom Ar a phenyly naphthyl, indanyl, tetrahydro-
napht hyl or pyridyl radical and R5 and , wWhich can be the sane or
di fferent, each signify hydrogen, 10 hal ogen, a’'| ower al kyl group, an
.ani nocar bonyl group, ¥ HFeda e othere #’fﬁm#f!é% kdy %Y%Eﬁﬂe’é' tRRnzyl oxy:
group, a |lower alkylnercapto group, a |lower | - s%%gp grau a | owner

et cby. Tortng cat *Tf’a‘%?‘zwii:?‘ Lt RPean”
bR S nadivandimicnbin o et
fmﬁ?l onggr oo" eig?*)]- a‘ﬁ% %3% i%]z t;nyi 3{%&% e Ga?:l&:/%gand
"grgtrjrtsyl egaecfgl% %M\é'r klgi H¥ egr%'oups a‘?dé S?ﬁ%y %\ﬁ%‘l % car bon

: p c?lérs%’nﬁ& Is§ﬁor| ne, zhl eI gén%l%%ena&g ngiﬁxg}ydrgroup >

hal ogen one un rom ne
atom, Ar a phenyl, naphthyl, indanyl, tetrahydro-

naphthyl or pyridyl radical and Rg and Re. which can
be the same or different, each signify hydrogen,

10 halogen, a lower alkyl group, an aminocarbonyl group,
a hydroxyl group, a lower alkoxy group, a benzyloxy
group, a lower alkylmercapto group, a lower alkyl-
sulphinyl group, a lower alkylsulphonyl group or
together also represent a methylenedioxy group,

15 whereby, for the case in which X represents an oxygen

| atom, R, and Rg can together also sighify the group
~CH,~0-.
The lower alkyl radicals of the substituents Rz,

6
20 carbon atoms and can be straight-chained or branched.

Ry, R4e Rg and R_. contain 1- 6, preferably 1 - 4

To be mentionéd as preferred are the methyl, ethyl,
isopropyl, t.-butyl and n-butyl radicals.
| The lower alkanoyl groups are groups with 1 - 6
carbon atoms, especially the formyl, acetyl, propionyl
25 and pivaloyl group.
By halogen one understands fluorine, chlorine

and bromine.



-A | ower al koxy, al kyl mercapto, -al kyl sul phinyl or al kyl sul phonyl radical c n)j

contain 1 - 6, prefer- ably 1 - 4 carbon atons. There are preferred the
met hoxy and the ethoxy group, the methyl mercapto, 5 t he net hyl aul phi nyl
.and the nethyl sul phonyl group. As exanple of a radical in which [err] and
lerr]. together forma -CH2-0- group, m@fn X signifies oxygen, the

| , 4- benzodi oxanyl - (2)-nmethyl radical isto be nentioned. 10 The
conpounds according to.the invention, as well as their pharmacol ogically
:acceptabl e salts, shdéwlaower alkoxysoalliylimeroaghcsy ialkylsudphimyslub-
stances with simlar constitution and action, besides an outstanding
B-recept or - bl osidt g kydisudphasiydo npstidals cany manhidin o y- fopsrefer- As
evi dence herefor, in the pharnacol ogical test, as representative of the
conpounds accoedlyy X o m@amtat@m&t h&hese Axrel Refioxras ¢he

| - [ carbazol yl - ( oxy] - 2 (2- met hoxyphenoxy) - et hyl_am no] - propan- 20
a\eéélqm M Q#sqqam ARy mmlwﬁﬁn&e

2-ol, was conp +- carbazol e

hydrochl oride o 2 40.99 ure vas dilation, on the
war cot i sed > ab gﬂé‘t’éﬁiﬂhﬁw "1[17@’1\)%% r'Ecﬂ"é"dosage of
t he pharnmacol ogi cal | y active.com 25 CSE refl ex
(temporary increase eﬁm]'@oé’fprae % H$on %%%%ﬁeck pul se

together form a —CHZ-O— group, when X signifies
oxygen, the 1,4-benzodioxanyl-(2)-methyl radical is
to be mentioned.

10 The compounds according to the invention, as
well a8 their pharmacologically acceptable. salts,
show, in comparison with the previously known sub-
stances with similar constitution and action; besides
an outstanding p-receptor-blocking action, also good

15 vasodilatory pfoperties.'

As evidence herefor, in the pha;macological
test, as representative of the compounds according to
the invention, the compound of Example 1, 1l-[carbazolyl-
(4)-oxy]-3-[ 2- ( 2-methoxyphenoxy )~ethylamino ]-propan-

20 é-ol. was compared with 4-(3—1sqpropylamino-z-hydroxy-
propoxy)-carbazole hydrochloride of DE-PS 22 40 599.

As measure for the vasodilation, on the |

narcotised rabbit was determined the DE value,

30 mm.Hg
i.e. the dosage of the pharmacologically active com-

25 pound which weakened the CSE reflex (temporary increase
of the blood pressure by occlusion of the neck pulse

arteries for 2 minutes) by 20 mm.Hg. As measure for




\!

bl ockade, there served the DE250 determ ned in awake rabbits, i.e. the

arteries for 2 minutes) by 20 nm Hg. As measure for -6- the B-receptor
dosage of the B-bloeker in the case of which the heart frequency after (i:>

- nj ection of i soprenaline only increased to 5 250 beats/mn. The

eyal uation of these experinents showed that for the chosen conpound
according to the invention, the quotieﬁTGTron1the [err] value lay at 1,
i.e. B-receptor bl ockade and vasodilation lie 10 at the same order of
amagni tude.  Fortheeg-oxugsptdr ISl selede)) Cehdre e fvedn e AE )2, 40 599, there

was found a quotient of over 100, i.e. this conpound showe actically
only B-bl ocki ngdletemnsined sin tdawake scablbli ta | hie brchehMosdgatobytheéi s
substance is negligibly 15 small. On the basis of a suitable selection of

sub- stances, ifi-Elndkebdnhten case ofiovhidierthe hrartsfreauentyig to t he
invention al so possess B-bl ocking and vasodil ating properties of a

conpar abl e or deafsgr 2njeckion mé.im@bv‘enawm cknexrasedperRinds
according to the invention is characterised in that, in per se known
ehner, ond 250 beats/min.

Thg evaluation of these experiments showed that
for the chosen compound according to the invention,
the quotient from the DE36 . Hg and DE,g, value lay
at 1, i.e. B-receptor blockade and vasodilation lie

10 at the same order of magnitude. For the coﬁparative
substance known from DE-PS 22 40 599, there was found
a quotient of over 100, i.e. this compound showed
practically only B-blocking properties; the vaso-
dilation brought about by this substance is negligibly
15 small. |

On the basis of a suitable selection of sub-
stances, it could be shown that the other compounds
according to the invention also possess f-blocking
and vasodilating properties of a comparable order of

20 magnitude.

The preparation of the compounds according to

the invention ig'characteriséd in that, in per se

known manner, one

a) reacts a compound of the formula II

};“_



-a) reacts a conpound of the fornula II -7- OCH2-CH-CH2-Y (Il) Hin
which Y represents a reactive group and [err] has the 5 meaning given fqrl
[err] or Y and [err] together signify a val ency bond, with a conmpound of
-.the formula I'll [err] HN - CH - CH- X (ree) I
ENGY, R [err] 5in which [err], [err],[err], X
Ar, [err] and [err] have the given 10__-7heani ng; or b) reacts a conpound of
the formula IV [err]. (IV) H. 15 in which [err] and [err] have the given

smeani ng, with a conpound of the fo(r)_[rgllig_%ln_\_(él%—tg—l-x [err] (V) [err]
o] (11)
SHERY
H
" in which Y repi'esents a reactive group and R,‘' has the

5 meaning given for Ry or Y and Rl' together signify a

valenéy bond, with a compound of the formula III

_ Rg
rm-cn'-cn—x (II1)
ST .

R, Ry R, | 5

in which Rz, R3. R4, X, Ar, Rg and R6 have the given
10 meaning; or

b) reacts a compound of the formula IV

O—CHZ—CH—CHZ-NH
| i '
o ' 0 . R (zv)

15 in which R; and R, have the given nieaning, with a

compound of th_e formula V

Rg
Y-CH-?H—X (V)
I
R; R, - 5

20 in 'vmich Y, R3. Rye X, Ar, R5 and R6 have the given

meaning: or




20 in which Y. [err], [err], X Ar, [err] and [err] have the givén @

meani ng, or -8- ¢) reduces a mxture of a conpound of the fornula IV an
of a conpound of the formula VI O- G CH - X [err](VI) 5
Jerr] . 5in which [err], [err], X, Ar, [err] and [err] have
the /gi ven neaning; or d) reacts a corrpou%d of the formula IV with a
conmpound of the formula VII 10 C - -

(VIT) [err] [err] . R[err] 5in which,

ferr], X. Ar, [&)] reddces ja mdveturee ofi \2ecompauindy ofarthe dibmed d BV ani de
SO obt ai ned, whereupon, one optionally converts the conpounds of fornula I
prepared 15 a@asy mfng compioungh ofe tiveo Fogzmmd a MIo ot her conpounds of
formula | as well as, if desired, converts the conpounds obtained of

formula | into their pharmaco- | ogi cally acceptabl e q@l ts. Reactive groups
Y of the conmpounds of fornylae 20 I, V and _VN—are spemallglamd
resi dues, e.g. of hydrohal c"afl s S8 —of surp c acids. The p( Fdesses a)

: I
@j b) accogdl ng to the R. R Rg

3 T4

in which R3. Rye X, Ar, Rg and Rg have the given
meaning; or
d) reacts a compound of the formula IV with a compound

of the formula VII
0 : R
A 6
10 N C-CH~-X (Vi)
<

in which Y, Rye X, Ar, Rg and Rg have the given meaning,
and reduces the amide so obtained, whereupon, one
optionally converts the'compounds of formula I preﬁared
15 according to the above processes into-other compounds
of formula Ilas well as, if desired, converts the
compounds obtained of formula I into their pharmaco-
logically acceptéble salﬁs.
Reactive groups Y of the compounds of formulae
20 IXI, V and VII are especially acid residues, e.g. of
hydrohalic acids or of sulphonic acids.
The processes a) and b) according to the
invention are preferably carried out in an organic

i solvent inert under the reaction conditions. e.g.



tnvention are preferably carried out in an organic solvent inert under the(gg

reaction condit,ions, e.dg. t ol uene, di oxan, ethylene glycol dinethyl

et her, isopropanol or dinethylformam de, optionally in the presence of an
aci d- bi ndi ng agent. The reactions of the epoxides of formula Il (Y and
[écr] together a 5 val ency bond) with_ghe amnes of fornmula Il can,

however, also be acconplished after m Xing the reaction conponents, by

| eaving to stand at room.tenperature or by heating. According to process

€), an anine of tobranea dioxanpyathyianecalvrehk dimgtbyhyether. conpound of

formula VI in a ,suitable inert solvent (e.g. _ nethanol) in_the presence of a

cat al é;t (?. g. RﬂﬂE§°13FE‘tR£L or ¢r@emg&€9mﬁmafi?p h@PSi‘rPBél-l?bE'&il gbs

according to process es ace peans of  conplex ne

hyar des.’ e pr?rmlﬁ%a?tﬁhmi el Aykifding MEnEs  cfns FFESgi:_BHsoP_fth

conpounds of fo a r = Hc e e action w an

acid halide or gggdegﬂﬁ¥%??dé? %%§§Pg%y%£n2§h§n§rggeﬁeéeg @5n®aci d- bi ndi ng

agent (e.g.pyridine, triethylann t he rempyal of 20 nzyl

Protecti ve %rouﬁa%%EQYbﬁvnéFegﬁ ﬁéécg?éPﬁfi8¥h$8F%§§RaFang§Pfh nobl e

metal catal ystsyoJGes! oL L9nEOHRAYAAE: SHBRCKREek ni REng' eRESSES according
s a rule, Known Trom _

to the invention are, &
reaction components, by leaving to stand at room

temperature or by heating. According to process c),
an amine of formula IV %s hydrogenated with a carbonyl

10 compound of_formula VI in a suitable inert solvent
(e.g. methanol) in the presence of a catalyst (e.g.
Raney nickelj.

The reduction of the amides obtained according
to process d) takes place by means of complex meﬁa;

15 hydrides, e;g. lithium aluminium hydride. The ester-
ification of compounds of formula I with R; = H can
take place by reaction with an acid halide or acid
anhydride, possibly in the preéence of an acid-binding
agent (e.g. pyridine, triethylémine), the removal of

20 a benzyl protective group possibly present by
catalytic hydrogenation with noble metal catalysts.

The starting compounds employed in the processes
according to the invention are, as a rule, known from
the literature. New campoﬁnds are generally obtained

25 analogously to the processes described for the prepar-
ation of these known compounds. Thus, the amines of

formula III are preferably prepared by reacting halo-



the literature. New conpounds are generally obtained 25 anal ogously to

t he processes descr,ibed . for the prepar- ation of these known conpounds.
Thus, the am nes of ‘fornmula Il are preferably prepared by reacting hal o-
~10- alkyl nitriles with correspondi ng phenols, naphthols or aryl conpounds
¢8-g. chloroacetonitrile and phenol) and_ggbsequent hydrogenation in the
presence of ammonia. The am nes of forrmula IV can be obtained from5 the

known 4- (2, 3-epoxypropoxy)-carbazole (cf. DE-PS 2,240,599) by reaction with
1iquid amoni a. aREREtREEEELAS OEHER %?ra%m%qhmmﬁ?aog;sce@aghthofs

-tol | phoni i d , 1 ul - d f h
EO{?e:;SSEZrnS pczae b compewnte (8- a0 chLotpacehoBtELLS, 2paRbeRRL Y (
' t terifi ' i t h, p- sol I ' L d.
The car bony! TS RIRSEToTR Ararepeiptitn 1A (hRe PRRESERY| BF tiintodfas
obt ai ned from correspw?-ﬁ%ghggo{gmmhi@o naﬁg géiﬁggpfy&gs Vi a
abl e y su

reactions 15 W th sUi al oal conpounds. sequent conversion
of ;a conpound q&g@‘m _iHt -é’ﬂ&h&%c yuRd. ; I t ake
ptace, forquaﬁgr%, y o£+dg?1%n, e.d. 3%n€£fg?%ﬁ9% g%n§+€9l?ﬁﬁ€?capto

group into an aé,ky‘i@ng%rw,_géa@éMﬁwmq\y&uf@ amf@éRt®; Furthernore,

hydroxyl groups can be etherified or esterified according to known nethods
or, vice Reactive compounds of general formula V, e.g.

Qrtbluenesulphonic acid esters, are, as a rule, pre-
pared from the correéponding phenols, naphthols or
10 aryl compounds by reaction with haloalcohols and
subsequent'esterification with grsoluenesulphonic acid.
The carbonyl compounds of formula VI aﬁd acid
chlorides of formula VII are obtained from correspond-
ing phenols, naphthols and aryl compounds via reactions
15 with suitaﬁle haloalkyl compounds. |
A subsequent conversion of a compound of formula
I into another compound of formula I can take place,
for example, by oxidation, e.g. conversion of an alkyl-
mercapto group into an alkylsulphinyl or alkylsulphonyl
20 group. Furthermore, hydroxyl groups can be etherified
or esterified according to'known'methods or, vice
versa, ester and ether'groﬁps'can be converted into
hydroxyl groups.
For the conversion of compounds of formula I
25 into their pharmacologically acceptable salts, one
reacts these, preferably in an organic solvent, with

the equivalent amount of an inorganic or organic acid,



versa, ester and ether groups can be converted into hydroxyl groups. For (;a

t he conversion of conpounds of formula I 25 into their pharnmacol ogically
acceptabl e salts, one reacts these, preferably in an organic solvent, with
1 he equival ent amount of an inorganic or organic acid, - 11 - e.qg.

hydrochl ori c acid, hydrobronic acid, Rhosphoric acid, sul phuric acid,
acetic acid, citric acid, maleic acr&,'benzoic acid. The conpounds of
formula | according to the 5 invention can be separated fromtheir racemc
m xtures accor demg.t bygeochdolricwacia, hbydrobxomic dicid,ecpbosphoriic sal ts,
into the optically-active forns. For the racemates resolution there can be
used e.g. tartamrddaceulphuric acid, acepicr pcidei gitzigpReid.10
sul phoni c acid. For .the preparation of nedicaments, the com pounds of
formula | are niadgirnachd.pbengeirnd®ddeanner with suitabl e pharmaceuti cal
carrier materials, aropm, fIavouring a%d co&ourin nabgrials d fornmed, 15
for exanple, as tabl ef8SoFoRPRYREs BFf fRrpylend 28GR Hngoaigfopriate
adj uvants, guspended. or disso%§ed in ter or oth such as.e. g. 0l oil.
Fhe conppungs of "VEPRAPR FAR:BS BPREE eﬁhgrpﬁv§~ ?Snrgﬁamfﬁeﬁfx§3F¥§ can
be adn]n'Steredaccording to per se known methods via the diastereo-
meric salts, into the.optically-active forms. For
the racemates resolution there can be used e.g.
tartaric acid, malic aciqd, cémphoric acid, camphor-
10 sulphonic acid.
For the preparation of medicaments, the com-
pounds of formula I are mixed in the per se known
manner with suitable pharmacéﬁtiCal carrier materials,
aroma, flavouring and colouring materials and formed,
15 for example, as tablets or dragees or, with the
addition of appropriate adjuvants, suspended or
dissolved in water or oil, such as e.g. olive oil.
The ccmpounds of formula I according to the
invention and their salts can be administered
20 enterally or parenterally in liquid or solid form.
As injection medium, it is preferable to use water
vhich contains the additives usual in the case of
injection solutions, such as stabilising agents,
solubilising agents or buffers. Such additives are
25 e.g. tartrate and citrate buffers, ethanol, complex-

formers (such as ethylenediamine-tetraacetic acid and

its non~toxic salts), high molecular polymers (such as



20 enterally or parenterally in liquid or solid form As injection ’q
medium it is preferable.to use water which contains the additives usual

the case of injection solutions, such as stabilising agents, solubilising
agents -or buffers. Such additives are 25 e.g. tartrate and citrate
buftfers, ethanol, conplex- formers (suchigs ethyl enedi am ne-tetraacetic
acid and its non-toxic salts), high nolecular polyners (such as -12-

1 gut o ool vet V) ey £ debel l XhacaRkit)” 04 9138 B9l AsRERELSR: .
i ghly i spersegopidl cherbk thacliOLEIChEE b2 | BEAYCAC! 3cLauEh 25 ©

stearic acid), ge I ne, agar-agar, calcium magnes! ufn st ear at e,

ani el and veQsahecss] mabtlyobef i SlleTPLERY! s gk y R spbuER o5

pol yet hyl ene glycol's), Conposftions suitable dmnlstration can

|1 desired, consfifeiéayeraslonfgll MYPELRTLPOFAREG heids (Buch as_  The
I nvention is explained in nore detail by the follow ng Exanpl es: Exanple 1.

l.-[; Carbazogyl - idy; X , & \ ;2-0l.
[ Corbeic dsbaend]sB; 48 ot et einbgathopuec

2- (2- met hoxyphatadgne sitin| stesicaté § shimadEdandrvégebable patsecand. séDid
triturates with ether, filters off with : o
high molecular polymers (such as polyethylene glycols):
compositions suiﬁable for ofal administration can, if
desired, contain flavouring and sweetening materials.
10 The invention is explained in more detail by
the following Examples:
Example 1.
1-| carbazolyl-(4)~oxy |~3-| 2-(2-methoxyphenyl )-

ethglaminol-grogan-z-ol.

15 6.0 g. 4-(2,3-Epoxypropoxy)~carbazole and 7.6 g.

2-(2-methoxyphenyl )-ethylamine are stirred for 20 hours

at 70°C. One triturates with ether, filters off with

suction and recrystallises from ethyl acetate, with the

use of active charcoal and fuliers‘ earth. Yield 6.0 g.
20 (61% of theory) of colourless crystals; m.p. 135’136°'t

In analogous manner one obtains:
a) l-|carbazolyl-(4)-oxy|~3-| 2-(3,64~-dimethoxyphenyl )~
ethylamino |-propan-2-ol.

42% of theory; m.p. 129-130°C.; acetate m.p.180-183°%C.
25 from 4—(2,3-epoxypropoxy)Qcarbazole and 2-(3,4-

dimethoxyphenyl )-ethylamine.




suction and recrystallizes fromethyl acetate, with the use of active

charcoal and fullers earth. Yield 6.0 g. 20 (61% of theory) of colourle

crystals; mp. 135-1360C. |n anal ogous manner one obtains: a)

1-rcarbazolyl- (4)-oxy]-3-[2-(3, 4-di nmet hoxyphenyl) -

et\ayl ami no] - progan- 2-ol . 42% of theory; p. 129-1300C.; acetate

m p.180-[err]. 25 from 4-(2, 3-epoxypro iy)-carbazole and 2-(3, 4-

di met hoxyphenyl eth.Ian1ne -13- b) '

1-rcarbazol yl - (B) - ixlcag v oky]esal i DaetBybbamBfisoef

theory; mp. 105-[err]. fron14 (2 3- epoxy- propoxy) carbazole and

2-(2-pyridyl)- ethyEEQEEE:ZEQi c)

1-[ carbazol yl - 3-[2-(4-pyridyl)-ethyl am nol - ogan-Z-oI 24% of

t heory- m p. 86 ¥ theerys- (M. B. e}® y105r6p0x9¥°@a4bﬁ oBeepQuy-

2-(4-pyridyl)-eth Ian1?

1- [ carbazol yl - (35 SC?Sgﬁﬁ%%?l%F@p?TéﬁTﬂﬁflde)—ethYb?@baﬁ-2 ol 30% of
' a g

t heory; sucgina
é“bhenylprd%yldﬁf et Jon] ~ =) ‘ BEY
(2)-am no] - propan 2~q£ 1 1396of t heory; n1p 124 [err] from
4- (2, 3- epoxy- proﬂ%ﬁ?%Jgéiﬁg%ole and 4-phenyl butyl - (2)-am ne.

24% of theory; m.p. 86-88°C., from 4-(2,3-epoxy-

propoxy )-carbazole and 2-(4-pyridyl)-ethylamine.

d) 1-[carbazolyl-(4)-oxy]-3-(3-phenylpropylamino)-

10 Erogan-z-dl
30% of theory; succinate m.p. 98-99°C., from 4-(2,3-

epoxypropoxy )-carbazole and 3-phenylpropylamine.
—[ carbazolyl- 4)-oxy |-3-]| 4—phenylbutyl-(2)—amino |-
érogan-z-ol _ |
15 13% of theory; m.p. 124-125°C., from 4-(2,3-epoxy-

propoxy)—carbazoie and 4-phenylbutyl-(2)ramine.

Example 2.
1-[carbazolyl-(4)-oxy]-3-[ 2-methoxyphenoxy)-ethylamino]-
propan-2-ol. |

20 22.6 g. 4-(2,3-Epoxypropoxy)-carbazole and 17.4 g.

2-(2-methoxyphenoxy)-ethylamine in 75 ml. ethylene
glycol dimethyl ether are stirred for 25 houfs at 50°c.
One brings the mixture to dryness in a Rotavapor,
triturates with etﬁer and recrystallises from ethyl

25 acetate, with the use of active charcoal. Yield
15.1 g. (39% of theory) of colourless crystals; m.p.
114-115%."



Exanpl e 2. 1-rCarbazol yl -(4)-oxy]-3-[2-net hoxvphenoxy) - et hyl am no] - (;)
propan-2-ol. 20 22.6 g. 4-(2.3-Epoxypropoxy)-carbazole and 17.4 g.

2- (2- nmet hoxyphenoxy)-ethylamne in 75 ml. ethyl ene glycol dinethyl ether

are stirred for 25 hours at 50 OC. One brings the mixture to dryness in a
Rotavapor, triturates with ether and regyystallises fromethyl 25

acetate, with the use of active charcoal. Yield 15.1 g. (39% of theory) of
colourless crystals; mp. 1l1l4-[err]. -14- I n anal ogous manner one
ebtains: a) 1-[car baz@ﬁn%@gm]m@l(%mm*@#ﬂ#hm no)- propan-2-ol 32%
of theory; mp. 105- ‘ ( \ -carb zol e and

2- phenoxyet hyl & , £ : Sionda’ -(2) -
am nol - propan- 2- ol 31@60f tgeory hydrochlorlde m p. 116 119OC from
4- (2, 3- epoxypropo e and 1-phenoxypropyl - 10 (2)- anlne )
| -rcarbazol yl - ( Xy ] ﬁJ 4- benzo ol2) 0 pan- 2
28% of theory: 3#1)’?) %ﬁ’ Ifyr‘] o%@@% cga'p’o rop ‘? cpcg’ﬁgzol e and
\J,(a”‘nom%j“”ﬂrépoi§f¥35¥53é8f31and 2-phenoxyethylamine.

b) 1 ]carbazolzl-(4)-oxy] 3-[l-gheno§zgrogxl-12)-

amino]- g__pan-z-ol

31% of theory; hydrochloride m.p. 116-119°c., from
4-(2, 3-epoxypropoxy )-carbazole and l-phenoxypropyl-

10 (2)-amine.

c) 1-[carbazolyl-(4)-oxy]-3-[1,4-benzodioxanyl—(2)-
methglamingl-grogan-z-ol '

28% of theory; m.p. 129-131°%., from 4-(2,3-epoxy-

propoxy)-carbazole and 2-(aminomethyl)-1,4-benzodioxan.

15 d) l-[carbazolyl-(4)-oxy]-3-[2-(4-carbamoylphenoxy)-

ethylamino ]-propan-2-ol |
13% of theory; m.p. 120-122°C., from 4-(2,3-epoxy-

propoxy)-carbazole and 2-(4-carbamoylphenoxy )-ethylamine.

Example 3.
20 l-|carbazolyl-(4})-o =3-] 2=(2-etho heno -ethyl-

amino ]-propan-2-ol. )

6.0 g. 4-(2,3-Epoxypropoxy)-carbazole and 9.1 g.
2—(2—etho#yphenoﬁy)-ethylamine are stirred for 20 hours
at 70°c. After cooling, one stirs with ether, filters

25 off with suction and recrystallises the residue from
ethyl acetate, with the use of active charcoal and

fullers' earth. Yield 4.4 g. (42% of theory) of



et hyl am no] - propan-2-ol 13% of theory; mp. 120-1220C., from 4-(2, 3- epoxy-
propoxy) - car bazol e and 2-(4-car banoyl phenoxy) - et hyl am ne. Exanple 3. 20

1-[ Car bazol yl - (4) - oxy] - 3-[ 2- ( 2- et hoxyphenoxy) - et hyl - am no] - propan-2-ol.
G\Q/g 4- (2, 3- Epoxypropoxy) - carbazole apd 9.1 g.

2- (2- et hoxyphenoxy) -ethyl amine are stirred for 20 hours at 700C. After
cooling, one stirs with-ether, filters 25 off with guction and

recrystal | ises ¢¢ieonéb¢ﬂmec¥}'%hﬂe¥hylm&eth3'é-57&1—’%4%- use of active

45 d) |-[carbazol yl-(4)-oxy]-3-[2- (4- car bamoyl phenoxy) - ' @

charcoal and fullers' earth.  Yield 4.4 g. (42% of_ theory) of -15-
colourl ess crystals; EﬂpanEEQQQBEZBa?Qﬁ¥]°n?rP%ﬁ%&%ﬁous manner one obt ai ns:
a) |-rcarbazolyl - 2- (4-f1 uorophe ) n nol-propan-2-ol 5

-a‘ .4-83’ .s

56% of theory; bazol e and

i gﬁaﬁL;ggFBPe?2§y I%@%é?jé?{%&?n‘ Lﬁ%lphenoxy) et hyl am no] - pr opan- 2- ol
SRR T YRR o T e e
1- [Carba20|y|'&ﬁ&ﬁ&%%})ékif%égbféCﬁﬂﬁtﬂytiifiﬁﬁfaphenoxy)-ethylamzne. -
b) 1l-| carbazolyl-(4)-oxy j-3-| 2~ 4-tert.—bﬁt 1pheno;
ethylamino ]-propan-2-ol
51% of theory:; m.p. 127-128°c.,_£rom 4-(2,3-epoxy-
10 propoxy)-carbazole and 2-(4-tert.-butylphenoxy)-
| ethylamine.
c) l-[carbazolyl-(4)-oxy|-3-| 2-(2,3-dimeth heno
ethzlamino]-grogan-z—ol
51% of theory: m.p. 128-129°C., from 4-(2,3-epoxy-
15 propoxy)-carbazole and 2-(2, 3-dimethylphenoxy)-
ethylamine. _
d) l-]|carbazolyl-(4)-o -3-{2-[indanyl-(5)-o
ethxlamino[-grogan-z—ol.
54% of theory; m.p. 143-145°C., from 4-(2,3-epoxy-
20 propoxy)-carbazole and 2-[indanyl-(5)-oxy]-ethylamine.
‘e) 1-[carbazolyl-(4)-oxy]-3-{2-[naphthyl-(1)-o
_ethzlamino[—grogaq-z-ol
64% of theory; m.p. 116-119°c., from 4-(2,3-epoxy-
propoxy )-carbazole and 2-[naphthyl-(1)-oxy]-ethylamine.
25 f£) l-[carbazolyl-(4)-oxy]-3-|2-(3,4-methylenedio

heno -ethylamino |-propan-2-ol



et hyl am nol - pyropan-2-ol 51% of theory- mp. 128-[err]., from4-(2, 3- epoxy-
15 propoxy)-carbazol e and 2-(2, 3-di net hyl phenoxy) - ethyl am ne. d)
1-rcarbazol yl - (4)-oxyl -3-{2-[indanyl - (5)-oxy]- ethylam no }-propan-2-ol.

54% of theory, mp. 143-[err]. fron14 (2, 3-epoxy- 20 propoxy)-carbazole
ang—2- [ i ndanyl - (5) - oxy] - ethylanrne

1-[ carbazol yl - (4) - oxy] - 3-{2- napht hyl - (}? oxy] - et hyl am no}-propan-2-ol 64%

of theory; mp. 116-[err]]., from4-(2. 3- epgxy- pr opoxy) - car bazol e and
2- [ napht hyl - (I)3Z%y¢fethqbaywnem.ﬁ5 142-143cai bafovoml 4¢ (2, 3xgposyf
2- (3, 4- et hyl enedi oxy- Phenoxy) - et hyl am no] - pr opan- 2- ol -16- 32% of

theory; mp. 14Pr¢pexy)-carbazdle2andecoky,4pnebbyienediowyphenaxyl)-
2- (3, 4- nethylenedroxyphenoxy) et hyl am ne. Q)

1- rcarbazolyl (etbylapines 2- (2, 6- di met hoxyphenoxy) -

et hyl am no] -. ﬁg n: 2 65% of theory, .+ 136- [err]

pr opoxy) - car ba garbazolylir (4) e ‘arl ¥
1-[carbazol yl-(4)-0 3-[2- 2 nethox phenoxy) 10

P opylanino¥-prop Py LA RO TR IODAL oT-$ p. 137-[err]. (crude m xture of
t he

fron14»(2 3= epoxy-

65% of theory; m.p. 136-138°C., from 4-(2, 3-epoxy-
propoxy)-carbazole and 2-(2,6-dimethoxyphenoxy)-

ethylamine.

h) l-[carbazolyl-(4)-oxy]- -f2-(2-methoxyghggg§zl_
10 ' Erogzlamlnol—grogan-z-ol

83% of theory:; m.p. l37-157°c. (crude mixture of the

diastereomers); from this, by two recrystallisations
from ethyl acetate: 22% of theory: m.p. 173-175°c..
from 4-(2,3—epoxypropoxy)-ca;bazole and 2-(2-methoxy-
15 phenoxy)fpropylamine.
| i) l-jcarbazolyl-(4)-oxy |-3-| 2-(2-methylmexrcapto-

phenoxy )-ethylamino ]-propan-2-ol
40% of theory: m.p. 83—85°c., from 4-(2,3-epoxy-

propoxy )-carbazole and 2-(Z—methylmeréaptqphenoxy)-
20 - ethylamine.
—[carbazolyl-(4)-o -3-[ 2- (2-benzyloxypheno:

ethylamino]-propan-2-ol

56% of theory; m.p. 138-139°C., from 4-(2,3-epoxy-
propoxy)-carbazole and 2-(2-benzyioxyphenoxy)-
25 ethylamine.
The starting amines emploﬁed in.Examples 3¢,
3d, 3f, 3g and 3i can be prepared via the corresponding



di astereoners); fromthis, by two recrystallisations fromethyl acetate:
22% of theory, mp. 173-[err]., from 4-(2, 3-epoxypropoxy)-carbazol e and

2- (2- nmet hoxy- 15 phenoxy) - propyl am ne. i)

d-rcarbazol yl - (4)-oxy]-3-[2-(2-net hyl ner capt o-

pﬁeﬁoxy) et hyl am nol ] - propan- 2-ol 40% of~}M7keory; mp. 83-850C., from

4- (2, 3-epoxy- propoxy)-carbazole and 2-(2- nethylnercaptophenoxy) 20

ethylam ne. k) %l 1%??%é-ré&€kﬁaﬂg é%éid%d&%‘@%ﬂ&%k&%yaﬂﬁ

et hyl am no] - propan % of theory; mp. 138-[err]. fron14 (2 3- epoxy-
propoxy) - car bazqlj@e3atuie(,2- benzyl oxyphenoxy) - 25 ethylan1ne The
starting am nes enployed in Exanples 3c, 3d. 3f, 3g and 3i can be prepared

via the correspgg@;ngme%H% Pygyggﬁddgtgggtnﬁanslons anal ogous to those in
the literature met hyl phenoxyacetonitrile 100 g. 2, 3- D net hyl phenol ,
57 m . chloroaceto- 5100nig.ri2,8~Diethylphienedi,usH7c mlho chile raadetcd g.
potassiumiodide are stirred under reflux for 5 hours in 300 m. nethyl
et hyl ket oné. Ond tiillieqgr 116f ig.wipbitassitm carbomadea@ddd 2di0sd. s t he resi due
ant obtains 88.0 g. of colourless oil; b.p.13 137-1420C.

potassium iodide are stirred under reflux for 5 hours

in 300 ml. methyl ethyl ketone. One filters off with

suction, evaporates, distils the residue and obtains

88.0 g. of colourless oil; b.p.;, 137-142%%.

10 One obtains analogously by the reactions of 5-
indanole, 3,4-methylenedioxyphenol or 2-(methyl-
mercapto)-phenol with chloroacetonitrile;
indanyl-(5)-oxyacetonitrile; b.p.l4 162-165°¢C.
3.4-methylenedioxyphenoxyacetonitrile: b.p.12 170-175°c.

15 2-methylmercaptophenoxyacetonitrile; m.p. 56—5800.7-

b 173-176%C.

*Pe12
2-| indanyl~(5)-oxy |-ethylamine
| 109 g. Indanyl-(s)—oxyacetonitrile are hydrogen-
ated in the presence of Raney nickel in 700 ml. ethanol
20 and 180 ml..liquid ammonia at 110 ats. and 90°C. After
distillation, one obtains 86 g. of colourless oil; |

b 154-156°C.

*Pe32
Analogously from 2, 3-dimethylphenoxyacetonitrile
or 3,4-methylenedioxypheﬁoxyacetonitrile, there are

25 obtained by hydrogenation:
2-(2,3-dimethylphenoxy)-ethylamine; b.p.;, 129-132°%.
2-(3,4-methylenedioxyphenoxy)-ethylamine; b.p.;,

162-164°C.



i0 One obtai ns anal ogously by the reactions of 5-

3, 4- net hyl enedi oxyphenol . or 2- (et hyl - nercapt o) - phenol

i ndanol e,
wth

chl oroacetonitrile: indanyl-(5)-oxyacetonitrile; b.p.14 162-[err].

3, 4- net hyl enedi oxyphenoxyacetonitrile; b.p.12 170-175 C.
2-\gpt hyl mer capt ophenoxyacetonitrile; mpjyga6-[err]; b.p.

15
12 173-1760C. 2-[

i ndanyl - (5) - oxy] - et hyl am ne 109 g. |ndanyl-(5)- oxyacetonltrlle are

hydr ogen- ated in n ZOO m .

180 m . liquid &R SRI0LSt

et hanol 20 and
Il ati on, one

5 i et ﬁy?phgﬂog;g??oﬁsgrﬂ‘? %}?tﬁYi'%ﬁ%?%?l 2R graéﬁﬂﬁ%%%%g%&%%? trile,
there are 25 Eénoxy Q§h9¥Qﬁpgegab'Oﬂlf§1¥59§ﬁgp%r;um hydride in

2-(2,3-dinethylp am ne;

2- (3, 4- nethylengdgoiEQQQQOéxheEtbx|ﬁHhQ rgfﬂu§§.16ﬁf¥@40@he'usual

2- (2- et hyl mer capi ophenoxy) - et hyl'am ne

(rﬂwbthylnescapheehsﬁ?XMb anat abtithatdbA, reﬁéeedawbtbb&aénad RLLDI gD

m ni um hydride in 3litres ether (4 hour's reflux).

wor ki ng up and gfstblbariess bikse BLH.Qbt alngd120°8.0.
b.p.0.1 117-[err]. Anal ogously, by the Feduction of 2,6-

Analogously, by the reduction of 2,

phenoxyacetonitrile:

After the usual 5
of colourless oil;
di net hoxy-
6-dimethoxy-

2-( 2, 6~-dimethoxyphenoxy )-ethylamine:; b.p.l2 160-162°C.

10 Example 4.

1~{ Carbazolyl-(4)-o -3-| 2-( 2-methylpheno: -ethyl-

amino |-propan-2-ol.

6.0 g. 4-(2,3-Epoxypropoxy)-carbazole and 7.6 g.

2-(2-methylphenoxy)-ethylamine are stirred for 20

15 hours at 70°C. One dissolves in methylene chloride

and separates the mixture by chromatography on a

silica gel column (500 ml.) with the elution agents

methylene chloride, methylene chloride-ethyl acetate

(921 and 7:3), ethyl acetate and ethyl acetate-

20 methanol (9:1). The sequence of the elution:

tertiary amine, secondary amine and primary starting

amine. After trituration with ether and

recrystallis-

ation from ethyl acetate, with the use of active

charcoal and fullers' earth, there are obtained 5.2 g.

25 (53% of theory) of colourless crystals;

In analogous manner one obtains:



phenoxyacetonitrile: 2-(2,6-di net hoxyphenoxy)-ethylamne; b.p.12 4
160-[err]. 10 Exanple 4. J
| - [ Car bazol yl - (4) - oxy] - 3-[ 2- ( 2- net hyl phenoxy) - et hyl - am nol - pr opan- 2- ol

6.0 g. 4-(2, 3-Epoxypropoxy)-carbazole and 7.6 g.

2-\(2- net hyl phenoxy) -ethyl ami ne are stirreggfor 20 15 hours at [err]. One

di ssolves in methylene chloride and separates the m xture by chromatography

on a silica gel I t|on agents net hyl ene
g sz g B y

chl ori de, nethyl S oos sratsid EE AN DIEROXY )acet at e and
et hyl acetate- t hanol .. Tt equence of the elution: tertiary
am ne, secondary a g amne. After trituration wth

carcen T SE SR RS BHING, c olf a1
t
R N e e

ethylan1no|1pro§qnj;, arbebsf a3 [1£S ijgﬂﬂor o 2, 3- epoxy-
pr-opoxy) - carbazole'a4gi7?T1TTn¥%é;%}ﬁa%%gﬂ*Tgé§x1nn7mr-3é-é%E£&i=

1-rcarbazol yl-(4)- Qﬂgﬁg&mhgnfgﬂﬁﬂﬁgﬁpgﬁggpxy)- ethylaﬁino]-propan-z-ol

26% of theory: m.p. 111-112°c.. from 4-(2,3-epoxy-
propoxy)-carbazole and 2-(2-chlorophenoxy)-ethylamine.
c) l-lcarbazolxl—(4)-oxy]-§-[2-(3-@e£hoxygheno§!!-

10 ethylamino]-propan-2-ol

22% of theory:; m.p. 111—113°c., from 4-(2,3-epoxy-

propoxy )~-carbazole and 2-(3-methox9phenoxy)—ethylamine.
* d) 1-[carbazolyl-(4)-oxy]-3-[ 2-(4-methoxypheno
ethylamino]-propan-2-ol
15 48% of theory; m.p. 106-108°C., from 4—(2,3-epoxy-
propoxy )-carbazole and 2-(4—methoxyphenoxy)-ethylamlne.
e) 1 carbazol 1-(4)- =3-]| 2-(2-methoxyphenyl-
mercagto)-ethzlamlno|-grogan-2-ol
15% of theory: m.p.-108-109qc., from 4-(2,3-epoxy-
20 propoxy)-carbazole and 2-(2-methylphenylmercapto)-
ethylamine. | |
£) 1-[carbazolyl-(4)-oxy]=-3-[1-(2-methoxypheno
propyl-2-amino]-propan-2-ol |
85% of theory; m.p. 112-125%. (crude mixture of the
25 diastereomers), from which, by reérystallisation from
ethanol, ethyl acetate and toluene-isopropanol,

colourless crystals, m.p. 140-141°C. and from the



26% of theory; mp. 111-[err]., from 4-(2, 3-epoxy- propoxy)-carbazole and (i}é
2- (2- chl or ophenoxy) - et hyl am ne. c¢)

1-[ carbazol yl - (4) - oxy] - 3-[ 2- ( 3- net hoxvphenoxy) - 10

et hyl am no] - propan-2-ol 22% of theory; mp. 111-113C., from 4-(2, 3- epoxy-
pr\Qpoxy) - car bazol e and 2- ( 3- nethoxyphe_ﬂ%%) ethylan1ne d)

| - [ car bazol yl - (4) - oxy] - 3-[ 2- (4- met hoxypHenhoxy) - et hylanmino | -Dropan-2-o0

15 48% of theory; .mp. 106-[err]., from 4-(2, 3-epoxy- propoxy)-carbazol e
and 2- (4-net hoxmmﬂ)immtﬁmha;) product m.p. 121.5-122.5°C.,

1-[ carbazol yl-(4 oxy 3-[2- (2- net hoxyphenyl -

mer capt o) - et hyl ‘ﬂﬂbém@ggxmptgvﬁﬁﬁ)ﬂqnﬂhQPOLﬁ[andHI}QZﬁmchdxyﬁn

4- (2, 3-epoxy- 20 ro 3xy) carbazole and 2-(2-net hyl phenyl nercapt o) -

et hyl am ne. f) hF@&FB:ﬂBﬁHPY uines. [I-(2 nethoxyphenoxy)

propyl - 2- am no] - Rr Qpgn- 2 ol ) of, . i .. (crude n1xture
of the 25 di a¥’ereds RZO SAI ' phinylpher

et hyl acetake and roQ ano{ c‘Iourfess crystals m p. 140 [err].
ard fromthg é&é&-&&ﬁ%ﬂﬁ@oduct mp. 121.5-122.[err] from
4- (2, 3-epoxypro % ﬁ% 2- t hoxy- _phenoxy- yl --2--am ne.
g) I-[carbazoIng?% foxy S f 39?%%1suF%ﬁPﬁ@P%ﬁ&ﬁS%&Y?yéng%E' f%om

ethy|a”1nO]‘pr043Q223proxypropoxy)fcarbazole and 2-(2-methyl-

sulphinylphenoxy )-ethylamine.
The compound is also obtained by the oxidation
10 of 1-[carbaioly1-(4)-oxy]-3-[2—(2-methy1mercapto-
phenoxy )-ethylamino]-propan-2-ol (cf. Example 3i) with
the equivalent amount of hydrogen peroxide in acetic
acid at room temperature. |
The starting amines in Examples 4e, 4f and 4g
15 can be prepared by reactions analogous to those in
the literature as follows:
2~ ( 2-methoxyphenylmercapto)-ethylamine
by the reactibn of o-(2-chlorocethylthio)~-anisole in
liquid ammonia (8 hours at 1zo°c.): oil: b'p'0.0S
20 118-122°.; hydrochloride m.p. 163-167°C.;
1~ (2-metho henoxy)-propyl-2-amine
by the hydrogenétioh of 2-methoxyphenoxyacet0ne in
ammonia-ethanol (120 ats.; 90°C.): oil: b.p.1_3
144-146°C.;: oxalate m.p. 199-200°C. (decomp.):
25 2-(2-methylsulphinylphenoxy)-ethylamine
by the oxidation of 2-(2-methylmercapto)-ethylamine

with 1 equivalent of perhydrol (30%) in acetic acid



25% of theory; oxal ate deconposes above 1260C., from

4- (2, 3- epoxypropoxy) - car bazol e and 2-(2-net hyl -

sul phi nyl phenoxy) - et hyl am ne. The conpound is al so obtai ned by the
oxidation 10 - of 1-[carbazolyl-(4)-oxy]-3-[2-(2-nethyl nmercapto-

phepoxy) - et hyl am no] - pr opan- 2- ol (cf._gianple 3i) with the equival ent
anount of hydrogen peroxide in acetic &Cid at- roomtenperature. The
starting am nes in Exanples 4e, 4f and 4q 15 can be prepared gy reactions
anal ogous to thateroomt temperatures e @ilf ol satate m.p. 174-1757C.

2- (2- met hoxyphenyl ner capt o) - et hyl am ne by the reaction-of
o-(2-ch|oroethyEE!ﬂE&§a§+sole in liquid ammonia (8 hours at [err].) oil;

b.p. 0 05 20 . hfd

1- ( 2- met hoxy oh cHOM FF=E+EE Vol A owds il S St

2- met hoxyphenoxyacet one | D t hanol (120 ats.; [err]) oil; b.p.-3
144-Terr]., oxdEreoies tz*?é °Pz5 -

342 et nul ul o | o) £L Pyl ARG ML SO SRLA2R00 apa o,
Bcampl e 5. |- [ AFba TH (S BE R ety ) HORPL T Relley Tk ng L
50 ml. ethylene glycol dimethyl ether are heated under
reflux for 24 hours. One brinés to dryness, purifies
over a silica gel column with the elution agents
10 methylene chloride, methylene chloride-ethyl acetate
(9:1 and 7:3), ethyl acetate and triturates the residue
of the main fraction with ether. Yield: 25.0 g. (80%
of theory) of éolourless crystals; m.p. 97-99%.
In analogous mannexr one obtains:
15 a) 1—|carbazolil-‘4!—o§!|-3-]N%methgl-z-gz-methogz-
henoxy )~ethylamino |-propan-2-ol |
22% of theory; colourless oil; hydrochloride m.p.
109°c. (slight gaséing), from 4-(2,3-epoxypropoxy)-
carbazole and N;methyl-z-(2—methoxyphenox§)-ethylamine.
20  b) 1-[carbazolyl—(4)-oxy]-3-[R-butyl-2-(2-methosxy-
henoxy )-ethylamino |-propan-2-ol
84% of theory; colourless oil; hydrochloride m.p.
_ 169-170°c., from 4-(2.3-epoxypropoxy)-carbazoie and
N-[ 2-(2-methoxyphenoxy)-ethyl ]-butylamine.
25 c) i-[carbazolyi-(4)-QXY]-3-fNLbenzzl-2-(5—carbamoxl-
Z-eridzlogzl—ethxlamiho|-grogan-2-ol

-



phenoxy) - et hyl am no] - propan-2-ol. 5 15.1 g. '
4- (2, 3- Epoxypr opoxy) - carbazole and 16.2 ¢g. - &
N-[ 2- (2- met hoxyphenoxy) - et hyl ] - benzylamine in 50 m . ethylene glycol

di net hyl ether are heated under reflux for 24 hours. One brings to dryness,
pucifies over a silica gel colum wth L?g_elution agents 10 nethylene

chl oride, nethylene chloride-ethyl aceta (9:1 and 7:3), ethyl acetate and
triturates the residue of the main fraction with ether. Yield: 25.0 g. (80%

of theory) of c8P¥upEetbeoryst amsp.mlp5-287820¢. fromaral@gBueporyner one
obtains: 15 a) 1-[carbazolyl-(4)-oxy]-3-[ N-nethyl-2-(2-methoxy- phenoxy

) - et hyl ani no] - pPERRAXY )orarbezele: pndr ¥-[ 2ol Suchzbemoyl - 2ppyrodylLoryde m p.
1090C. (slightng SSj g%é from 4- (2, 3- epoxypropoxy)- carbazol e and

N- et hyl - 2- ( 2- nBERBkypRERBXI#MEPRY| ani ne. ~ 20

1-[carbazo|y|-(éé-oxx!-g-[N-butyl-2-(2-nethoxy- phenoxy

) - et hyl am no] - P 84% of theory; colourless oil; hydrochloride mp.

169-[err], ron14 2.3 -

N 2- ( 2- met iox

1-[ carbazol yl - : (

2- pyridyl oxy) - ot . St

165-[err]., from 4-(2pRsCRP¥¥wsPhOPoXYiaC V4

N—[2-(5-carbanDyI-2-py§?dy?ox¥?- R
mixture prepared from 3 ml. formic acid and 6 ml. acetic

e hydro hide.
dacid anhydride

anhydride to act for 2% days at room temperature on

10 7.9 g. l-[carbazolyl-(4)-oxy]~3-[N-benzyl-2-(2-methoxy-
phenoxy)-ethylamino]-propan-z-ol, pours into ice water,
neutralises with sodium hydrogen carbonate solution,
extracts with methylene chloride and precipitates the
hydrochloride from an ethereal solution of the

15 extraction residue. VYield 8.1 g. (91% of theory)
of colourless crystals, sinter above 85°C.. bubble

formation above 120°C.

Example 7.

1-|Carbazolxl;‘4!—o§zI-Z—Eivalozlogz-B-lN;benleaz-
20 (2—metho§zgheno§¥)-ethxlaminoI-grogane hzdfochloride.

1.9 ml., pivalic acid chloride is introduced into
a solution of 7.0 g. 1-[carbazolyl-(4)-oxy3-3-[N;benzyl-
2-(2-methoxyphenoxy)-ethylamino ]-propan-2-ol in 35 ml.
pyridine. After standing overnighﬁ, one pours into
25 water, takes up methylene chloride; purifies chromato-
graphically over a silica gel column and precipitates

the hydrochloride from an ethereal solution of the



et hyl ] - benzyl am ne. Exanple 6. 5

1-[ Car bazol yl - (4) - oxy] - 2-f or nyl oxy- 3-[ N- benzyl -

(2- met hoxyphenoxy) - et hyl am no] - propane hydrochl oride. One allows a formc
aci d-acetic acid anhydride m xture prepared fron13 m. formc acid and 6
m\_-acetic anhydride to act for [err] dg _at roomtenperature on 10 7.9
g. 1-[carbazolyl-(4)-oxy]-3-[N benzyl - nethoxy-

phenoxy) - et hyl am no] - pr opan- 2- ol pours into ice water, neutralises with
sodlun1hydrogenbﬂé?bong}ﬁléoﬁuﬁlGH (2%t e&ctheary) nft nolenslelbori de and
precipitates the h ﬁghlorlde froman_ethereal solutign of the 15
extraction re5|85% el §18terabpyeod 82 EheyP- 0k 200Feuf BEight yst al s,
si nter above 8500 bu?ble fornatlon above [err]. Exanple 7.

1-[ Car bazol yl - 2- pi val oyl oxy- 3- [N—benzyl 2- 20

2- met ho heno et o) dr de. | i c acid
ghlorldeXYE |nt§géuc gxlﬂﬁ% aé%g% @g%ﬁe%¥ 98% thifis nzogiag I !
1-,carbazolyl-(fu

2- met-hoxyph

st andi ng over ni g me RIS ASHe : . - 1.k U ag&éyigpfaghlorlde

purifies chromal.o-

t he hydrochl or Imfdﬁ)n&ﬁbﬁheﬁ@&b 5Pi39¢ 0“(9]‘.16‘1‘9@ gass:n?&g).

Example 8.
d-]carbazolyl-(4)-oxy]-2-formyloxy-3-[ 2~ (2-metho

10 Rhenogz!-ethxlaminoI-grogane hydrochloride.

2.2 g. 1-[carbazolyl-(4)-oxy]-2-formyloxy-3-

[N;benzy1-24(Z—methoxyphenoxy)—ethylamino]-propane
hydrochloride are hydrogenated in 40 ml. abs. tetra-
hydrofuran in the presence of 0.3 g. 10% palladium-

15 charcoal at normal pressure. The residue obtained
after-suction filtration and evaporation becomes
crystalline in the case of working up with ether.
Yield 1.3 g. (70% of theory) of colourless crystals:
m.p. 62°c. (with bubble formation).

20 In analogous manner one obtains:

a) 1-|carbazolxl-{4l-ogxl-z-givalozloxy-B-l2:&2-

metho heno ~ethylamino |-propane hydrochloride

85% of theory: m.p. 199-210°¢c. (slight gassing):;
by hydrogenolysis of 1l-[carbazolyl-(4)-oxy]-2-
25 pivaloyloxy-B-[N;benzyl—z-(2-methoxyphenoxy)-ethyl-

amino]-propane hydrochloride.



base. Yield 6.6 g. (7% of theory) of colourless crystals, sinter above (};)
[err]., mp. [err]. (slight gassing). In anal ogous nanner, one obtains by
benzoyl ation: 5 1-f carbazol yl - (4)-oxy]-2-benzoyl oxy-3-[ N-benzyl -

( 2- met hoxyphenoxy) - et hyl am no] - pr opane hydrochl oride. 70% of theory; mp.
L1330C. (slight gassing). Exanple 8. -24-

| - [ Carbazol yl - (4) - oxy] - 2-f or nyl oxy- 3-[ 2- (2- met hoxy- 10

Phenox et hyl ani.n ropane hydrochl oride. 2.2
1-[ Car %;zol y|y %) Mﬁﬁ%&ﬁk 2-benzc9yloxx-3-f 2-(2-
I

[ N-benzyl - 2- (2 neth0££Phen X

hydr ogenat ed i n 40 =R - * h s beEie-d g. 10%
pal | adi um 15 at nornal pr. T e re5|du t ai ned after
suction filtrat |8§iq€z9r%o rat |“brP'b c‘r Iqa}sfﬁs"‘} case of

o 6300 (w t BicHBbenthY i ok - %0 Balo1yi% Y4 ar?éfyog%%l%eﬂaérc T4
gg;ﬁlo;])s/phenoxy) E[[W‘%'Hﬂ(' pr opanﬂ%&%&%e%%qq;e&rf?ane

199- 210%C. (sl i g ?gkgéﬁa e by hydrogenol ysis of 1-[carbazolyl-(4)-oxy]-2-
25 pival oyl oxy- N-bénzyl - 2- (2- met hoxyphenoxy) - et hyl - ami no] - pr opane

hydrochloride. ¢) 1-[carbazolyl-(4)-oxy]-3-[2-(5-carbamoyl-2-

ridyloxy)-ethylamino |-propan-2-ol
m.p. 176-178°c.; by hydrogenolysis of 1-[carbazolyl-
10 (4)foxy]—3-[N;benzyl-2-(5-carbamoyl-2-pyridyloxy)-
ethylamino |-propan-2-ol.
d) l-|carbazolyl-(4)-o -3-[ 2- (2-hydroxypheno

thylam no'l-p__pan-z-ol
77% of theory; hydrochloride m.p. 214-215%%.; by

15 hydrogenolysis of 1-(carbazolyl-(4)-oxy]-3-[2-(2-
benzyloxyphenoxy )-ethylamino ]-propan-2-ol.

Example 9.
l-| Carbazolyl-(4)-o =3=| 2={5~-fluoro-2-metho heno:

ethylamino |-propan-2-ol.

20 7.0 g. 1—Am1no-3-[carbazoly1—(4)-oxy]-propan-2-ol,
9.2 g. p-toluenesulphonic acid [2-(5-fluo;o-2-methoxy-
phenoxy)-ethyl ester] and 3.8 ml. triethyla@ine are
stirred in 20 ml; dimethylformamide for 20 hours at
70°C. One pours into a dilute aqueous solution of

25 sodium hydroxide, extracts with methylene chloride,
dries and purifies chromatographically as described

in Example 4., After recrystallisation from ethyl



=24- Db) I-[carbazolyl-(4)-oxy] 2- benzoyl oxy-3-[ 2-(2-
nmet hoxyphenoxy) - et hyl am no] - pr opane hydr ochl ori de 84% of theory m p.
[err]. (with gassing); by hydrogenolysis of

1-[ car bazol yl

-(4)-oxy] - 2-benzoyl oxy- 5

3JLg#benzyI-2-(2-nethoxyphenoxy) ethylanbgg] propane hydrochl oride. c)

| -[ car bazol yl

|-.- (car bazol yl -

et hyl am no] - propan-2-ol. d) |-[carbazolyl oxy] - 2- (2- hydr oxyphenoxy) -
et hyl ami no] - proﬁéﬁtb4th¢¥%)GFetﬁbﬁﬁynedh?d7é

hydr ogenol ysi s

-(4) - oxy] - 3-[ 2- (5- car banoy[™
pyri dyl oxy) - et hyl am no] -proran-2-ol mp. 176-[err]. by hydrogenol ysis of

agetate) wikh the[ Nsgepnfyhcziye chualmma)‘tl andp;euilmmxy)

of _1- (carbazol yl - (4)-oxy] -
benzyl oxyphenox§9t QPgiﬁéﬁlﬁﬁysﬁPgﬁan PPl lEﬁa&ﬂVeCQ

| - [ Car bazol yl -

(4) - 0xyJg 3 %gagingugggegla thé pgenoéééared as

et hyl am nol - pr opan- 2-

1- Am no- 3- [ arb

[2Z(5- quoro 2-
stirred in 20

dilute aqueous

10

15

20

25

ﬁé?%é@s(4) oxy] -propan-2-ol, 9.2 g. p-tol uenesul phonic acid

©

ghl drzﬁ%eo#] fhepr¥) ofr] by 15

Xy< phenoxy) - eth¥l e;ter] and 3.8 ml. triethylamne are

rom eth
with 500 ml. liquid ammonia in 2 litres methanol for

24 hours at 50°C. (autoclave). After evaporating and
recrystallising ffom ethanol:- 31 g. of colourless
crystals; m.p. 141-143%c.

Toluenesulphonic acid | 2-(5-fluoro-2-methoxyphen -
ethyl ester]

40.4 g. 5~Fluoro-2-methoxyphenol, 24.6 ml. 2-
chloroethanol and 20.7 g. potassium hydroxide are
stirred in 100 ml. DMF for 2 hours at 70°C. One pours
into water, extracts with methylene chloride, distils
the extract residue in a high vacuum and obtains
11.3 g. 2-(5-fluoro-2-methoxyphenoxy )-ethanol,
colourless oil, which solidifies upon standing; m.p.
43-45°C. The further reaction with p-toluenesulphonic
acid chloride gives the tosylate; m.p. 66-68°c.

(from ethanol).

Example 10.
1-[carbazolyl-(4)-oxy]-3-[1-(2-metho héno

propyl-2-amino ]-propan-2-ol.

One pours into a
w th net hyl ene

chloride, dries and pablélea_@brgngbgg&ﬁg@bSﬁ&b¥c§§bﬂﬁéié'Q%Q s@iFxaapl e 4.

After recrystallisation



-25- acetate with the use of active charcoal and fullers' earth, there are!g;;)
obtained 2.7 g. (23%of theory) of colourless crystals; mp. 146-[err]. Th
starting materials can be prepared as 5 fol | ows:
4 - am no- 3-[ car bazol yl - (4) - oxy] - propan-2-ol 40 g.

4-\(2, 3- Epoxypr opoxy) - car bazol e are stijred with 500 ml. liquid anmmonia in 2
litres nmethanol for 24 hours at 500C. “(faut ocl ave). After evaporating and 10
recrystallising fromethanol: 31 g. of colourless crystals; mnp.

141-[err]. P-Tol ueneSmephydrogenates a fExtune of2-8wdt g Iptamimor)3~ et hyl
ester] 40.4 g. .5-Fl uoro-2-nethoxyphenol, 24.6 m. 2- 15 chl or oet hanol and
20.7 g. pot asslGRIRpFEIYLrd Yrox¥il-propant2red @nd GvP Gor (2-hours at 700C.

One pours into er, extracts wi th nethylene ¢chloride, distils the extract
residue in a hfna XYB Pﬂ)aﬁF&tﬁgelin?) 23.0 m(i. methanol in t%le

215t vor o 2 BEMGRNEIoN T 503 padl s LSRR AT
LS oene g 2 SE0e, 3o BgAled lneschiel BRUAEE ol o111 (1o
propyl - 2-am nokhrBihakdgraphlically as described in Example 4. After
| triﬁurating the residue of the main fraction, there
are obtained 5.5 g. (41% of theory) of colourless
crystals, m.p. 113-117°c;, of crude diastereomeric
10 mixture. By recrystallisation from ethyl acetate and
from ethanol, there is obtained therefrom a product

with constant m.p. 140-141°%.

Example 11.
1-| Carbazolyl~(4)-oxy |~3-| 3-(2-methoxyphenyl )—propyl-

15 amino]-propan-2-ol.

A solution of 4.4 g. 3-(2-methoxyphenyl)-
propionic acid chloride in 50 ml. methylene chloride
is added dropwise, with stirring, to a solution of
6.0 g. l-amino-3-[carbazolyl-(4)-oxy]-propan-2-ol and

20 3.3 ml. triethylaﬁine in 50 ml. methylene chloride at
room temperature. After standing overnight, one shakes
out with water, dries the organic phase, evaporates,
stirs the residue with ether and obtains 8.2 g. (84%
of theory) l-[carbazolyl-(4)-oxy]-3-[3-(2-methoxy-

25 phenyl)-propionylamino]-propan-z-ol: m.p. 142-144°c.
7.7 g. of this intermediate product are reduced with

1.5 g. lithium aluminium hydride in 100 ml. abs.



~26- One hydrogenates a mixture of 8.1 g. 1-ami no- 3- | \
[ carbazol yl - (4) - oxy] -propan-2-ol and 6.0 g. (2- nmethoxyphenoxy)-acetone in
250 m . nmethanol in the presence of 1.0 g. 10% pal | adi um charcoal (5 ats. 5
{err]) and purifies the crude product obtained chromatographically as
dascribed in Exanple 4. After triturati the residue of the main fraction,
there are obtained 5.5 g. (41% of theo?g?"of colourless crystals, mnp.
113-1170C., of crude. diastereoneric 10 m xture. By recrystallisation
f.rom et hyl acettetrabydfofmranhé20 houher zefiuxht ai The ohhrebte:medpr oduct
with constant mp. 140-141 C. Exanple 11. |-[ Carbazolyl-(4) L

3- (2- et hoxyph §T prepyl - qukmgmmo:}sm@paﬁledwhrmawgrm%mal Y4 g

3- (2- met hoxyphenyl)- propionic acid chloride in 50 m. methylene chlori de

i s added dropwi@¥eT\tPikica rgel cobumn stef: i Brample. ﬁ)g By re-

1-am no- 3-[ car bazol %:H(-b% oxy] - ropan 2-ol and, 20 triet hél am ne
in 50 nl. net hy‘FEﬁ% ?EP(-P%t B it LHPRR at W ED ﬂ?e\‘s&‘aﬁd?ﬂﬁl erni ght,

one shakes put ter es the organi c phase, orates, stirs the
fesi due  h o Toont cnd Fulfesd? eﬁ% s $Fechyg obtaine
| - [ carbazol yI - - OXY] #3?%2 met ho .
phenyl ) - pr opi o n?'noﬁf tl?%’Fy 5,°&l{2’:‘{hﬁ6&_ crystals;
mop. 102—104 c. )



7.7 g. of this internediate product are reduced with 1.5 g. lithium (Ej>
al um ni um hydride in 100 m . abs. -27- tetrahydrofuran (20 hours
reflux). The oil obtained after usual working up is purlfled

chromat ographically over a silica gel colum (cf. Exanple 4y By re-
crystallisation fromtoluene, with the use of active 5

fullers earth, there are obtained 2.1 g§28¢28% of theory)cj'mmqmﬂﬂﬂm”m
crystals; mp. 102-1040C. * C L M S * Patent

carbazol yl - (4) - oxypropanol anmi ne dgriyati #ggink the fornula | [err] 5
[err] [err] in which [err] sign res—ﬂydfegeﬁ— a | ower al kanoyl group or a
benzoyl or napht hoyl group, R2 hydrogen a lower al kyl group or a benzyl,
phenyl et hyl or bhenyl §*5bgzolpl- {4 dupxyPeoharebasaner darivabiveskoE group,

R4 hydrogen or a | ower aIkyI group, X is a valency bond,.a -[err]-
the formula -

i\/'; 6
0-CH.,~-CH-CH.,.~-N~-CH~-CH- X (I)
2 20 0T 2
5 ‘ 0 R, R; R, 5
NS w Ry
H

in which Ry signifies hydrogen, a lower alkanoyl group
or a benzoyl or naphthoyl group, R, hydrogen, a lower
alkyl group or a benzyl, phenylethyl or phenylpropyl

10 group, R3 hydrogen or a lower alkyl group, R, hydrogen
or a lower alkyl group, X is a valency bond, a —CHZ-
group, an oxygen or sulphur atom, Ar a phenyl,
naphthyl, indenyl, tetrahydronaphthyl or a pyridyl

| radical and Rg and R6' which can be the same or’

15 different, each hydrogen, halogen, é lower alkyl group,
an aminocarbonyl group; a hydroxyl group, a lower |
alkoxy group, a benzyloxy group, a lower alkylmercapto
group, a lower alkylsuiphinyl group, a lower alkyl-
sulphonyl group or also.together a methylenedioxy

26 group, whereby, for the case in which X represents
an oxygen atom, R, and Rg together can éléo signify
the group ~CH,~0-, aé well as their physiologically

'acceptable salts..



group, an oxygen or sul phur atom Ar.a phenyl, naphthyl, indenyl,
tetrahydronapht hyl or a pyridyl radical and [err] an mhrch can
the sane or 15 di fferent, each hydrogen, hal ogen, omer aI

am nocar bonyl group, a hydroxyl group, a | owner alkox nzyloxy
grQup, a lower al kyl nercapto group, ager aIkyIsuI #av wer
al kyl - sul phonyl group or also together “met hyl enedi oxy 20L

whereby, for the case in which X represents an oxygen atom [err]and [err]
t.oget her can al 20 si gRrbyeisisc fgrothe- Greparatienvelf] casbalzeilyl-(4)-

physi ol ogi cal |y acceptabl e salts. - 29- * C L MS * 2.
Process for the0§w9pepappénménecésmaxamywe§4pccoxﬂpnap&nondnnmelder|vatrves
according to claim1 with the there-given neanings for [err], [err ,lerr],

[err]. X Ar, [with khe[ theFe-giyepcmpanings £pa RiphfsicoRagi &alsl 5
accept abl e salts characterised in that, in Q se known _manner,, one either
a) reacts a conﬁﬁun&so?nphgaﬁoPﬁuPEIFIaFePF] heiy physiologically [err]

Hin which ¥ repressnte:d L83el! VendiuRe329.6%ih! ¢h32, in per se
known manner, one either
a) reacts a compound of the formula IIX
0 (11),
10 ~ e Rl'

in which Y represents a reactive group and Rl' has
the meaning given for R, or ¥ and Rl' together

represent a valency bond, with a compound of the

formula IIIXI
Rg
15 ' HN - CH - CH - X @ (1II1),
| I R
R, Ry R, 5 _

in which R,, Ry, R,, X, Ar, Rg and R have the given
meaning; or

b) reacts a compound of the formula IV

20 ' O-CHZ—?H-Cﬂz—TH

Ly PR -
I
N~ R,



lhe nmeaning given for [err] or Y and [err] together—feﬁfeseﬂt—a—¥atency CHEgiD

bond, with a compound of the formula Il [err] 15

X (111) [err] [err] in which uwmum[ﬂmﬂm Hm X,
“Ar, [err] and [err] have the given neaning; or b) f the
foroula 1V 20 [err] [ermp. H® *-30- in

which [err] and [err] have the given neaning, wth a conpound of the

formula V [err], CH - I
RR3 R4 1n Wh1°h Ry Bng RzlHawﬁléheYQFQFFImeﬁéﬂﬂpo Xﬁﬁhga [err] and

[err] have the |ven uces a mxture of a conpound of the
fornula IV and€ Bgﬁﬁ% ﬁgeo%°FWé 18o¥mla Vi RO=C- CH- X [err]

(VI), Rg
Y~CH~CH-X Ar (V),
| |
R
o R, R, 5
A

5 in which Y, R3,

Ry X, Ar, Rg and R¢ have the given
meaning: or '
c) reduces a mixture of a compound of the

formula IV and of a compound of the formula VI

R

6
o=c-cr1-x (vi),
P R
10 R3 R4 5
in which R3, Ry X, Ar, Rg and Rg héve the given
meaning; or
d) reacts a compound of the formula IV with a
compound of the formula VII
0 : R
® 6
15 -/c-lcn-x _ (VIiI),
Y R
. R, 5

in which Y, R4, X, Ar, R5 and R6 have the given meaning,
and reduces the so obtained amide,
whereafter one possibly converts the compounds of

20 general formula I prepared according to the above

process into other compounds of formula I, as well as,



10 R3 R4 5in which [err], [err], X Ar,
[err] and [err] have the given neaning; or d) reacts a conpound of tThe

V) fergy o O i eh Y, [err] lllllllmm[m,!wm[em

bave the given neaning, and reduces thejso0 obtai ned am de. one
possi bly converts the conpounds of 20 general fornula | prepared
according to the above process into other conmpounds of fornula I, as well
as, if desi Adddesdmest.t §qm@r&ﬁm@9md@e@hﬁamdmﬂfa formuIA t hei r
phar macol ogi cal_ |y acceptable_salts. _3. Use of conpQunds qof formula | and
of their phar mdcd§ leggéﬁac@ﬁ @cqers-aRle f3k%on 5 of

medi caments w th vasodl I at ory an e r- bl oc ct.ion. 4.
Medi canents corrai ni N9 mqﬁ%ﬂégﬁ“ﬁ& rﬁJIaé‘ °rg§ q as per se

known phar ITB.CO|p%%I ¢al lo&og:.@%?l 'ybla%cce%rtr s LY aéor the preparation

U 5 of medicaments with vasodilatory and/or B-receptor-
blocking action.
4, Medicaments containing an active material of
formula I, as well as per se known pharmacologically

compatible carrier materials.

S A S RO



