
PATENT SPECIFICATION    (11) 1378241 (21) Application No. 8141/72    (22)
Filed 22 Feb. 1972 (31) Convention Application No;669/72    (32) Filed 17
Jan.1972 (31) Convention Application No. 2578/71    (32) Filed 23 Feb. 1971
in (33) Switzerland (CH) (44) Complete Specification published 27 Dec.
1974. (51) International Classification CO7C 91/16 A61K 27/00 CO7D 51/70
(52) Index at acceptance C2C  1173 1252 1300 1371 1626 215 220 225 226 227
22X 22Y 246 250 252 253 255 259 25Y 29X 29Y 305 '30Y 313 31Y 321 322 323
326 32Y 338 350 351 352 360361 362 364 36Y 385 386 401 40Y 450 451 456 45X
45Y 48Y 500 502 509 5OY  510 51X 534 54X 620 623 624 625 62Y 633 652 656
660 680 69Y 761 768 770 779 77X 790 79Y LE LJ MB SJ TC TX WH ZA ZM (54) NEW
AMI NES AND PROCESSES FOR THEIR MANUFACTURE / (71)   We, CIBA-GEIGY AG, a
body  tain up to 7, and above all 1-4, carbon corporate organised according
-to the laws of  atoms. The description lower cycloaliphatic Switzerland,
of CH-4002 Basel, Switzerland,  hydrocarbon radicals is used for radicals
do hereby declare the invention, for which  which possess 3-7, and
especially 5 or 6, 5  we pray that a patent may be granted to us,  ring
carbon atoms. The word "flower" used in  40 and the method by which' it is
to be. per-  conjunction with other groups containing car- formed  to be
particularly described in and  bon is to be understood, in the subsequent
by the following statement:            text, to have the general sense
which has just The subjects of' the invention are 9 - (2 -  been indicated
for hydrocarbon radicals. The 10  A- 3 R - propyl) - 9,10 - dihydro - 9,10
-  hydrocarbon radicals can be saturated or un-  45 ethano - anthracenes
containing the nucleus  saturated. of the formula.
As radicals of the type indicated, the fol- lowing should above all be
mentioned: lower alkyl and alkenyl radicals, especially radicals with not
more than 7 carbon atoms, such as  50 methyl, ethyl propyl or isopropyl
radicals, 5      and butyl, pentyl, hexyl and heptyl radicals which are
straight or branched and are bonded  at any  desired  position, lower
wherein R  denotes a secondary or tertiary  hydroxyalkyl radicals, such as
2 - hydroxy-  55 15 amino group and A denotes a free, etherified  ethyl and
3 - hydroxypropyl radicals, allyl or acylated hydroxyl group, and processes
for  and  metallyl radicals, lower cycloalkyl and their  manufacture.
cycloalkenyl radicals, such as cyclopentyl, A N - monosubstituted amino
group is des-  cyclohexyl, cyclopropyl, cyclopentenyl" and cribed as a
secondary amion group and a N -  cyclohexenyl radicals, which  are
unsubstituted  60 20  disubstituted amino  group is described as a  or
have one; two or more lower alkyl substi- tertiary amino group  'Possible
substituents  tuents, lower cycloalkyl - alkyl and 'cyclo- are, above all,
hydrocarbon radicals of ali-  alkenyl - alkyl radicals, such' as
cyclopentyl- phatic character which 'can also be interrupted  and
cyclohexenyl - methyl, -ethyl and -propyl by hetero-atoms,  such as oxygen,
sulphur or radicals which are unsubstituted  or have one, 65 25  nitrogen,
and/or be substituted  by  oxo, two or more allcyl substituents. hydroxyl
and/or amino  groups. Hydrocar-    Divalent radicals are above all lower
bon radicals of aliphatic character are radicals  alkylene and alkenylene
radicals which are of which the first member, bonded to the  optionally
substituted by hydroxyl, ' oxo and/ nitrogen atom, is not a member of an
aro- or amino groups, especially  those   radicals  70 30 matic system.
Radicals of this nature are, for  which contain 3-7, preferably 4, 5 or '6,
example, aliphatic and cycloaliphatic hydro-  chain members and accordingly
form  rings carbon radicals and especially lower radicals  with 4-8, and
preferably 5, 6' or 7, mem- of this nature.                           bers
with the nitrogen atom  of the amino The description lower aliphatic
hydrocar-  groups. Such radicals are, for example, 1,4  -  75 35  bon
radicals is used for radicals which con-  butylene, 1,4 - pentylene, 1   4
- hexylene, (                                        .    2
1,378,241                                         2 1,5 - pentylene, such
as 1,5 - dimethyl -  acid, propionic acid and especially acetic acid. 1,5 -
pentylene, 3 - methyl - 1,5 - pentylene,    A  preferably represents a
free. hydroxyl 1,5 - pentenylene, 1,6 - hexylene and 1,5 -  group.
- 



hexylene radicals. Radicals of this nature which    The propyl radical
which substitutes  the 5  are interrupted by hetero-atoms are above
9-position of the anthracene nucleus is pre-  70 radicals in which the
hetero-atom is separated  ferably only substituted by the radicals A from
both ends of the chain by at least two  and R, but can be further
substituted by carbon atoms, that is to say the chain contains  lower alkyl
radicals, for example those men- more than 4, and preferably 5, members and
tioned, above all by methyl or ethyl radicals. 10 accordingly forms a more
than 5-membered, The  propyl radical mentioned. preferably  75 and
preferably 6-membered, ring with the  possesses not. more than one such
alkyl radi- nitrogen atom. As examples there may be  cal as a substituent.
mentioned:                                   In the new compounds, the
positions 11 Lower oxaalkylene, azaalkylene and thia-  and/or 12 can be
substituted by lower alkyl 15 alkylene radicals which are optionally
substi-  radicals, for example those mentioned, but 80 tuted by hydroxyl,
oxo and/or amino groups, the positions 11 and 12 are preferably un- such as
3 - aza -, 3 - oxa, -.and 3.- thia -. substituted. 1,5 - pentylene
radicals, such as, for example,   The new  compounds are preferably un- 2,4
- dimethyl - 3 - thia - 1,5 - pentylene, substituted in positions 1-8 of
the anthracene 20  1,5 - dimethyl - 3 - aza - 1,5 - pentylene, 3 -  ring,
but can possess substituents in these  85 lower alkyl - 3 - aza: - 1,5 -
pentylene, such  positions, for example lower alkyl, alkoxy, as 3 - methyl
- 3 - aza - 1,5 - pentylene, 3 -  alkenyloxy  and/or  alkylmercapto
groups, hydroxy - lower alkyl - 3 - aza - 1,5 -  lower alkylsulphonyl
and/or alkanoyl groups, pentylene, such as 3 - hydroxyethyl - 3 - aza -
but above all trifluoromethyl or halogen, such 25  1,5 - pentylene, 3  oxa
o     1,6 - hexylene and  as fluorine, bromine and iodine, but very par-
90 3 - aza - 1,6 - hexylene radicals.        ticularly chlorine, alkyl
radicals to be men- The amino group is above all a mono- or tioned
particularly being methyl, ethyl propyl, di - lower allkyl - amino group,
such as  isopropyl, butyl i - butyl and tert. butyl, monopropylamino or
dipropylamino  group, alkoxy or alkenyloxy groups to be mentioned 30  or
preferably the monoethylamino or diethyl-  being the methoxy, ethoxy,
alkyloxy and  95 amino group, but above all the dimethylamino
methylenedioxy group, alkylmercapto groups group and very particularly the
monoethyl-  to be mentioned being the methylmercapto aminoamino group, or
the N - methyl - N. -  or ethylmercapto group, and alkanoyl radicals
ethylamino group, a cycloalkylamino group, to be mentioned being, above
all, the. acetyl, 35  such as the cyclopropylamino, cyclobutyl-  propionyl
and butyryl radical. There may be 100 amino,  cyclopentylamino  or
cyclopentyl-  several substituents in positions 1-8, but amino or
cyclohexylamino group, or a pyrro-  preferably two and above all one.
Preferred lidino or piperidino group which is option-  positions for
substituents are the 3 - posi- ally C - lower alkylated and/or , - singly
un-  tion and very particularly the 2 - position. 40  saturated in the
ring, or an optionally C -    In the 10 - position, the new compounds 105
lower alkylated piperazino; N' - lower alkyl-  can possess, for example, an
aliphatic hydro- piperazino, such as N' - methylpiperazino,  carbon
radical, such as one of the abovemen- or N' - (hydroxy - lower alkyl) -
piperazino,  tioned lower alkyl or alkenyl radicals, or a such as N' - (/3
- hydroxethyl) - piperazino, halogen atom, especially a chlorine atom, but
45  thiomorpholino or morpholino group. The ex-  preferably the 10 -
position is unsubstituted. 110 pression "C - lower' alkylated" denotes
here,   In accordance with what has been stated as above and in the
following text, that the  above, the invention relates, for example, to
particular.radical is substituted at C atoms  compounds of the formula by
lower alkyl radicals, such as those men- 50 tioned, and especially by
C8--alkyl radicals.               4R          A A,0 An etherifled hydroxyl.
group is, for ex-                 \  \ /  / ample, a phenyl lower alkoxy
group, such as                  C/G  Cd-A' a benzyloxy group, an alkenyloxy
group, above all a lower alkenyloxy group, such as 55  an allyloxy or
methallyloxy group, or especi- ally an alkoxy group. Alkoxy groups: are,
above all, lower alkoxy groups, such as methoxy, ethoxy, propoxy,
isopropoxy, butoxy                                  (Ia) or pentoxy groups.
60    An acylated hydroxyl group, that is to say  wherein A and R have the
abovementioned  115 an acyloxy group, is preferably derived from   meanings
and A  above all denotes a free a carboxylic acid, for example an aromatic
hydroxyl group, a lower alkoxy.group or a carboxylic acid, such as benzoic
acid, or  lower alkanoyloxy group, n and m each de- above all from an
aliphatic carboxylic acid, 'note an integer from 0 to 4, n+m preferably 65
such as an zlkanoic acid, jar example butyric  being not greater than 3
aboy r epre-  120    3                                         1,378,241
3 sents 0 and n for example represents 2, but  lower alkylamino or di -
lower alkylamino 



above all 1 and especially 0, the radicals RA  group, a hydroxy - lower
alkylamino group, as  ependently of one another denote the  an optionally C
- lower alkylated 1 - aza- woups mentioned above as substituents of
cycloalkyl group with 5-7 ring members or 5  positions 1-8 and a single
substituent RA is  cycloalkylamino group with 3-7 ring mem-  70 preferably
in the 3 - position or especially in  bers or an optionally C-lower
alkylated mor- the 2 - position, R,4 denotes one of the groups  pholino,
thiomorpholino, N'-lower-alkyl-piper- mentioned above as substituents of
the 10 -  azino or N' - (hydroxy - lower alkyl) - position or especially
denotes a hydrogen  piperazino group, RA represents lower alkyl, 10  atom
and the symbols Ro, Ro' and R1" re-  alkoxy or trifluoromethyl groups or
prefer-  75 presents the lower alkyl radicals, for example  ably halogen
atoms, such as bromine atoms those mentioned, such as ethyl groups or  or
especially chlorine atoms and Ro denotes -above all methyl groups, or above
all re-  a halogen atom, preferably a chlorine atom, present hydrogen
atoms, with preferably at or above all a hydrogen atom, and A repre- 1i
most one of the three symbols being dif-  sents a free hydroxyl group or a
Cl.4 - alkoxy  80 ferent from hydrogen, and E denotes a 1,2 - or Cl
alkanyloxy group. ethylene radical which is optionally substi-    Compounds
to be singled out are above tuted in the 1 - position and/or 2 - position
all those of the formula by a lower alkyl radical, for example by one
O, 20  of those mentioned, such as methyl, ethyl, propyl i or isopropyl
radical, but is preferably                      -A unsubstituted. The  new
compounds possess  valuable                             A pharmacological
properties,  especially  a          c      c .25 psychotropic, for example
anti-depressant, action as can be shown in test animals, for ex-
at ample, in rats. The compounds are therefore  wherein &1 is preferably in
the 2 - position  85 useful as psychotropic agents, especially as  and
denotes a lower alkyl or alkoxy group, anti-depresants. They can also be
used as  a trifluoromethyl group, a bromine atom or 30  additives for
animal fodder, since they result  especially a chlorine atom, but above all
a in better foodstuff utilisation and in an in-  hydrogen atom, and Am
represents an amino crease in weight of these animals. The new  group which
is monosubstituted by a C3-7 -  90 compounds are also useful as starting
pro-  cycloalkyl radical or is monosubstituted or ducts or as intermediate
products for the  disubstituted by C!, - alkyl groups, or re- 35
manufacture of other valuable compounds, presents an optionally C - lower
alkylated especially pharmaceutically active compounds. pyrrolidino,
piperidino, morpholino, N' - Thus, for example, the 9 - (3 - amino -
methyl - piperazino, N' - ethyl - piperazino  95 1 - propenyl) - 9,10 -
dihydro - 9,10 -  or N' - (,8 - hydroxethyl) - piperazino group. ethano -
anthracenes can be manufactured if,   At the same time, those compounds of
the 40  in the new compounds, the radical A is elimi-  formula II are of
particular importance nated as AH, for example as water.         wherein R1
is in the 2 - position and Am re- Compounds to be singled out are above all
notes a mono- or di - lower alkylamino group, 100 those of the formula Ia
wherein R denotes an  wherein the lower alkyl radicals contain 1-4 amino
group which has one or two substi-  carbon atoms. -45 tuents from amongst
alkyl radicals, hydroxyl-    The following compounds are of especial alkyl
or aminoalkyl radicals, alkenyl radicals, importance: lower cycloalkyl
and/or cycloalkenyl radicals which are unsubstituted or have one, two or
9. - (2 - hydroxy - 3 - dimethylamino - 105 more lower alkyl substituents,
lower cydo-  propyl) - 9,10 - dihydro - 9,10 - ethano - 50  alkyl - alkyl
and/or cycloalkenyl - alkyl anthracene; radcals which are unsubstituted or
have one,    9- [2 - hydroxy - 3 - (N' - methylpiper- .two or more lower
alkyl substituents, or de-  azino) - propyl] - 9,10 - dihydro - 9,10 - note
a I-azacycloalkyl or 1-azacycloalkenyl ethano - anthracene;
110 radical which contains 48 ring members and    9 - {2 - hydroxy - 3 -
[N' -   - hydroxy- 55  can be substituted by hydroxyl, oxo and/or  ethyl) -
piperazino] - propyl} - 9,10 - di- amino groups, or denotes a 1 - aza - oxa
-  hydro - 9,10 - ethano - anthracene; cycloalkyl, 1 - aza thia -
cycloalkyl or 1 -    9 - (2 - hydroxy - 3 - cyclopropylamino - aza -
azacycloalkyl radical in which the  propyl) - 9,10 - dihydro - 9,10 -
ethane - 115 hetero-atoms are separated by at least two  anthracene; 60
carbon atoms and which can be substituted    9 - [2 - hydroxy - 3 - (ft -
hydroxyethyl - by hydroxyl, oxo and/or amino groups, and  amino) - propyl]
- 9J,0 - dihydro .- 9,10 - A represents a free hydroxyl, lower alkoxy or
ethano - anthracene; lower alkanoyloxy group.                     2 -
chloro - 9 - (2 - hydroxy - 3 - methyl- 120 Particularly valuable compounds
are those  amino - propyl) - 9,10 - dihydro - 9,10 - 65  of the formula Ia
wherein R denotes a mono-  ethano - anthracene;    



4
4,378,241  L  4 [2 - chloro - 9 -(2 - hydroxy - 3 - di-  propyl radical
which is substituted in -the 3- - methylamino - propyl) - 9,10 - dihydro -
position by a hydroxyl group, which together 9,10 ethano - anthracene;
with A forms an epoxy bridge.     - . 2 - chloro - 9 - [2  hydroxy - 3 -
(N' -    The conversion of the epoxy bridge into ' 5  methylpiperazino) -
propyl] - 9,10 - di- the amino group R is effected, for example, 55 hydro -
9,10 - ethano - anthracene;      by reaction with an amine of* the formula
2 - chloro - 9 - {2 - hydroxy - 3 [N'   HR, wherein R has the indicated
meaning.) (  - hydroxyethyl) - piperazino] - propyl) -   The reaction takes
place in the customary 9,10 - dihydro - 9,10 - ethano - anthracene; manner,
preferably in the presence of a s0l- 10   2 - chloro 9 - (2 - hydroxy - 3 -
cyclo- vent and preferably at elevated ' temperature  60 propylamino -
propyl) -. 9,10 - dihydro - and optionally in a closed vessel: under-pres-
9,10. ethano - anthrancene;              sure. and 2 - chloro - 9- [2.-
hydroxy- 3 -( -    The radical X can also be a radical 'which
hydroxyethylarino) - propyl] - 9,10 di-  can be converted into a 2 - A - 3
- R - propyl 15 hydro - 9,10 - ethano - anthracene.       group by
reduction.                       65 Such a radical is, for example, a
radical Particularly valuable compounds are those  corresponding to the 2 -
A - 3 - R - propyl of the formula                           group which.
possesses at least one oxo group. Off                        If oxo groups
are adjacent to the nitrogen I                        atom it, being
possible for a methyl group  70 4qq2-ct%-C112-Am2             substituted
by an oxo group to be additional- Al _      (Soally substituted by an
alkoxy group, such as a methoxy or ethoxy group, that is to say if X. is,
for example, an appropriate 2'- hydroxy - 2 - carbamyl - ethyl-group or an
75 wherein R2 represents a methoxy group, a appropriate 3 - acylamino - 2 -
hydroxy - 20 trifluoromethyl group but preferably a propyl group, such as,
for example, also an chlorine atom or above all a hydrogen atom  urethane
grouping, or also a cyclic urethane and Aim  denotes the diethylaniino
group or  grouping in which X is for example a corres- the monoethylamino
group, but above all the pondig 3 - amino - 2 - hydroxy - propyl 80
dimethylamino  group  or particularly  the  group, wherein the hydroxy- and
the amino- 25  monomethylamino group, above all. the 1 - group are
connected together with a carboxyl (3 - dimethylamino - 2 - hydroxy: - 1 -
group to an oxazolidinone ring, the reduction propyl) - 9,10 - dihydro -
9,10 - ethano - can be caried out in the usual manner, for ex- anthracene -
methanesulfonate and very par- ample by means of an amide reducing agent,
85 ticularly the 9 - (2 - hydroxy - 3'- methyl-  example a simple or
complex hydrde, 30 amino - propyl) - 9,10 dihydro - 9,10.- s   as a boran;
for example-diborane, or ethano - anthracene of the formula       a complex
di-light methal hydride, espeially an alkali metal-aluminium  hydride, such
as lithium-aluminium  hydride&- or; odium-alu-  90 OH
~~~~~M111i111 hydride, or an  alkoxy-ahimimnium ct/2-dM--d112-NHy-Caz 0
hydride or -borohydride for example sodium dibutoxy-aluminium  hydride or
sodium  tri- methoxyborohydride, or' an alkaline earth riiv i X X
-metal-aluminium  hydride, such  as  inag-  95 nesium-aluminium hydride,-
or sodiuha bore- hydride in a tertiary amine, such as pyridiie which, for
example, effets a distinct inbibi-  or triethylamine, or aluminium
hydride-alu- tion of -the noradrenaline uptake-on the heart minium
chloride. The reduction can, for ex- 35  and. brain of rats on subcutaneous
adiministra-  ample; also be carried out electrolytically on  100 'tion of
1 mg/kg, intravenous administration  cathodes of high overvoltage, such as
mercury, of 0.5 mg/kg or oral administration of 10  lead amalgam, or lead
cathodes. The catho- mg/kg,. or shows a distinct reserpin antago-  lyte
used is, for example, a mixture of water, nism in the mouse at an oral dose
of 200  sulphuric acid and a lower alkanecarboxylic 40 mg/kg.
acid, such: as acetic acid or propionic acid. 105 The new compounds are
obtained-'accord-  The anodes can consist of, for example, ing to methods
which are in themselves  platinum, carbon or lead, and sulphuric acid
known.                                    is preferably used as the
anolyte. Thus, for example, a possible procedure   If A does not represent
a free hydroxyl 45  is that in a 9 - X - 9,10 - dihydro - 9,10 - group, a
radical which can be converted-by  110 ethano '- anthracene, in which" X
has one of reduction into a 2 - -A - 3 - R ;- propyl group the meanings
given below, X is converted into  can also be6 a radical corresponding: to
the a 2 - A - 3 - R - propyl group, R and A  group mentioned, in which the-
nitrogen is having the indicated meanings.           bonded, by one of its
substituents, to a double 50    The radical X is, for, example, a 2 - A -
bond and optionally carries a positive charge, 115  



5,378,24-1                                      S: ' and wherein one of the
carbon atoms bonded  acid catalysts, for example alkali hydroxide, -n the
nitrogen atom carries a hydroxyl group, such as, for example, sodium
hydroxide solu- as an appropriate 3 - imino- or 3 -  tion, or sulphuric
acid or hydrochloric acid. immonium - 2' -'A - propyl radical, or an    The
radical which can be converted into 5 ' appropriate 3 - amino- or 3 - inmon
um -  a N - monosubstituted 2 - A. 3 - R - propyl 70 2 - A '- propyl
radical, in which the amino  group can also be a radical which can be con-
group is doubly bonded to one of the amino  verted thereto by, hydrolysis,
such as a N - substituents.                              monosubstituted 2
- A - 3 - amiino - propyl The conversion is effected in the usual radical,
which additionally carries on- the 10  manner by reduction; for example of
the azo-  nitrogen atom  a radical Y' which can be  75- methine bond.. The
reduction takes place in  split off by hydrolysis, and the radical Y' can
the usual manner, preferably. by means of a  additionally also be linked to
a' hydroxyl simple or complex hydride, for example a  group A. The
conversion is effected by hydto- borane, or a di-light metal hydride, for e
lx-  ytic removal of Y'. If the radical Y' is addi- 13 aniple an alkali-
mretal-earth ' metal hydride, tionally also linked to a hydroxyl group A,
80 such, as sodium borohydride or lithium  alu-  X represents a (3 -
substituted - 5 - oxazo. minium  hydride,' 'or an  alkoxyaluminium
lidinyl) - methyl radical which can also be hydride or alkoxyborohydride,
or with formic  substituted yet further in the 2 - position, for acid. It
is however also possible to effect the  example by hydrocarbon radicals of
aliphatic 20 reduction with hydrogen in the presence of  character, for
example those mentioned above, 85 a catalyst, such' as a platinum,
palladium or  especially lower alkyl radicals or phenyl- nickel catalyst,
or of a homogeneous catalyst,  lower alkyl radicals, for example methyl,'
for example a complex rhodium compound, ethyl, propyl, benzyl, phenethyl or
a - such as a rhodium chloro - tripheinyl - phos-  methylphenethyl
radicals. 25 :phine complex.                               The hydrolytic
removal of Y' is effected,  90: Another radical which can be converted by
for example, by means of hydrolysing agents, reduction into a N -
monosubstituted 2 - A -  for example in the presence of acid' agents, 3 - R
- propyl group is, for example, also a  such as, for example, dilute
mineral adds, N - monosubstituted' 2 - A - 3' - amino -  such as sulphuric
add or hydrogen halide - 30  propyl radical- which on the nitrogen atom
acids, especially hydrochloric acid.      95 additionally carries a radical
Y which can' be    In the resulting compounds, substituents' split 'off by
reduction. The ' conversion is  can be introduced, modified or split off
within effected by reduction, which is carried out in  the framework of the
definition of the final the usual manner.
substances. 35    Y is, for example, an arylsulphonyl group,   Thus, for
example, secondary amines ob- 100 such as the toluenesulphonyl group, which
tained can be converted hto tertiary amines, can be split off in the usual
manner, by re-  that is to say substituents, for example those duction with
nascent hydrogen, for example  mentioned above, can be introduced into N -
by means of an alkali metal, such as lithium  monosubstituted 2 - A - 3 -
amino - propylf 40'- or sodium, in liquiid ammonia. The splitting  or N' -
unsubstituted  piperazino  groups 105 off'of an arylsuilphonyl' group can
be also  which are obtained. The introduction is, in effected with a
hydride, for example one of particular, effected as indicated above for
free the 'abovementioned 'simple  or  complex  2 - A - 3 - amino - propyl
groups. hydrides,  preferably  lithium   aluminium    In the resulting
compounds which contain 45  hydride, appropriately in the presence of an
free hydroxyl groups, the latter can be etheri- 110 inert solvent, such as
an ether, fot example  flied. The etherification is carried out in the
tettahydrofurane.                          usual manner, for example by
reaction with A radical X which can be converted into  a reactive ester of
an alkanol, preferably in a 2 - A - 3 - R - propyl radical is, for ex-  the
presence of a 'strong base. 50  ample, also a 2 - Ya - 3:- R - propyl
radical;   In  resulting  compounds which  possess 115 wherein Ya has one
of the meanings given be-  etherified hydroxyl radicals, the latter can be
low. Such 2 - Ya - 3 - R - propyl radicals  converted into free hydroxyl
groups in the can be converted into a 2 - A - 3 - R -  usual manner. This
conversion is effected, propyl radicals by conversion of Ya into A.  for
example, by hydrolysis, above all by 55    Ya is, for example, a
hydrolysable radical, means of strong acids, such as, for example, 120 such
as a reactively esterified hydroxyl group, hydriodic :acid or hydrobrbmic
add, and if for example a hydroxyl group esterified with  appropriate in
the presence. of- light metal a 'strbng organic or inorganic acid, such as,
halides, such as aluminium bromide or boron in particular with an
arylsulphonic add; such  bromide, or by means of pyridine hydro- 60  as a
benzenesulphonic -acid, p - toluenesul-  chloride or aluminium chloride in
pyridine.  125 phonic acid or p - bromobenzenesulphonic   In resulting
compounds which contain a add, or  with  a  lower' alkanesulphonic  free
hydroxyl group A, the latter can be acid, for example methanesulphonic
acid,  acylated. The acylation is carried out in the which  is hydrolysed
in the  usual man-  usual manner, especially by means of reactive, 



65 ner, preferably in the presence of basic or functional- derivatives of
the acids concerned, 130    6
1,378,241                                          6- preferably acid
halides or acid anhydrides;  ethanesulphonic and ethylenesulphonic acid;
_ optionally in the presence of acdd-binding  halogenobenzenesulphonic,
toluenesulphonic agents, for example basic agents, such as those  and
naphthalenesulphonic acid or sulphanilL-' mentionied, or if appropriate, in
the presence  acid;  methionine, tryptophane, lysine  or 5  of acids, for
example, ithose mentioned above. arginine.
70 Conversely, it is also possible to split off the    These or other salts
of the new compounds, acyl radicals in resulting compounds which  such as,
for example, the picrates, can also be carry acyloxy groups A. They are
split off in  used for the purification of the free bases ob-. the usual
manner, for example as indicated. tained, by converting the free bases into
salts, 10  above for Y'.                               isolating these and'
again liberating the bases  75 In  resulting  compounds which  contain
from the salts. Because of the 'close relation- mercapto groups, the
mercapto groups can  ships between the new compounds in the free be
oxidised to alkylsulphonyl groups. The  form and"in the form of their:
salts, the free oxidation takes place in the usual manner,  compounds are
to be understood, in the pre- 15  for example with per-compounds, such as
ceding and following text, where apfropiate  80 hydrogen peroxide or
per-acids, especially also to include the corresponding salts, as re-
organic per-acids such as per-acetic acid or  gards general sense and
intended use. a per-benzoic acid.                           Depending on
the choice of the starting Thus it is also . possible, for example, to
substances and procedures, and depending on 20  start from, a 9 - (2 - A -
3 - oxo - propyl) -  a number of ' asymmetrical carbon atoms, 85 9,10 -
dihydro - 9,10 -. ethano - anthracene  the new compounds can be in the form
of and to treat this under reducing conditions  optical antipodes,
racemates or. isomer nix- with an amine of the formula H-R, or to start
tures (for example racemate mixtures). from a N - unsubstituted 9 - (2 - A
- 3 -    Resulting isomer mixtures (racemate mix- 25  amino - propyl) -
9j10 - dihydro - 9,10 -  tires) can be separated into the two stereo-  90
ethano - anthracene and to treat this under  isomeric (diastereomeric) pure
isomers (for reducing conditions, for example in the pre-  example
'racemates) on 'the basis of the sence of formic acid, with an appropriate
physicochemical differences of the consti- aldehyde or ketone. In the
course thereof, the  tuents, in a known manner, for example by. 30
abovementioned azomethine compounds are  chromatography and/or fractional
crystalli-' 95 introduced as intermediate products. In this  sation. case,
A should preferably not be present as    Resulting racemates can be
resolved accor- the free hydroxyl group.                 '  ding to known
methods, for example by re- The reactions mentioned are carried out in
crystallisation from  an optically active sol-' 35  the usual manner, in
the presence or absence  vent, by means of micro-organisms, or by re- 100
of diluents, condensation agents and/or cata-  action with an optically'
active acd which Iysts, at lowered, ordinary or elevated tem-  forms salts
with the racemic compound and perature and, if appropriate, in a closed
ves-  separation of the salts obtained in this man- sel.
ner, for example on the basis of their. dif- 40    Depending on the process
conditions and  feting solubilities, into the diastereomers, fol- 105
starting substances, the final substances are  lowed by liberation of the
antipodes by the obtained in' the free form or in the form of  action of
suitable agents. Particularly custo- their acid addition salts, which are
also in-  mary optically active acids are, for example, cluded in the
invention. The acid addition  the D- and L-forms of tartaric acid, di - o -
45  salts of the new compounds' can be converted  toluyltartaric acid,
malic acid, mandelic acid, 110 into the free compound in a manner which
camphorsulphonic. add or quinic 'acid. Advan- is in itself known, for
example by means of  tageously, the more active of the two anti- basic
agents, such as alkalis or ion exchangers. podes is isolated. On the other
hand, the resulting free bases    Appropriately, those  starting
substances 50  can form salts with organic or inorganic acids.  are used
for carrying out the reactions accord- 115 Acids which are'suitable for the
formation of  ing to the invention as lead to the final sub-
therapeutically usable salts are in particular  stances which have
initially been mentioned employed for the manufacture of acid addi-  by way
of examples or been particilarly tion salts. As examples of such acids
there  singled out 55 -may be mentioned hydrogen halide acids, sul-
Where the starting substances are new they  120 phuric acids, phosphoric
acids, nitric acid,  can be obtained according to methods which perchloric
acid aliphatic, alicyclic aromatic  are in themselves known. or
heterocyclic carboxylic or sulphonic acids, ' The new compounds can be
used,, for ex- such as formic, acetic, propionic, succinic,  ample, in the
form  of pharmaceutical pre- 60  glycollic, lactic- malic, tartaric,
citric, ascorbic, parations in which they are present in the free 125
'maleic, hydroxymaleic  'or  pyruvic  add;  form  or, where appropriate, in
'the form of phenylacetic, benzoic, p - aminobenzoic acid,  their  salts,
especially  the  therapeutically 



anthrattilic, p 1-hydroxylbenzoic, salicylic or  usable salts, mixed with a
pharmaceutical p  -  aminosalicylic  acid,' emboic ' acid,  organic or
inorganic, solid or liquid excipient 65  methanesulphonic, ethanesulphonic,
hydroxy- 'suitable, for example, for enteral or parenteral 130    7
1,378,241                                         7 administration.
Suitable substances for form-  ethano - anthracene in 200 ml of xylene, and
.ing the latter are those which do -not react hydrogen is then passed
through mixture at the new compounds, such as, for. ex-  120'C. After 7
hours, the catalyst is filtered  60 ample, water, gelatine, lactose,
starch, stearyl off and the filtrate is evaporated in vacuo. 5  alcohol,
magnesium  stearate, talc, vegetable  The residue is dissolved in methylene
chloride oils, benzyl alcohol, gum, propylene glycol, and extracted by
shaking with sodium  car- petroleum jelly or other known medicinal ex-
bonate solution. The organic phase is sepa- cipients. The  pharmaceutical
preparations  rated off, dried over sodium sulphate and then  65 can, for
example, be in the form of tablets, diluted to a volume of 250 ml by adding
10  dragees, capsules or suppositories or in a  methylene chloride.- After
1 ml of triethyl- liquid form, as solutions (for example as an  amine has
been added, 20 ml of hydrogen elixir or :syrup), suspensions or emulsions.
cyanide are added and the mixture is left to They are optionally sterilised
and/or contain  stand for 12 hours at room temperature. It is  70 auxiliary
.substances, such as preservatives, then extracted by shaking with water
and the 15 stabilisers, wetting agents or emulsifiers, sQlu-  solvent- is
evaporated. Crystalline '9 - (2 - bilising agents or salts for regulating
the  hydroxy - 2 - cyano - ethyl) - 9,10 - di- osmotic pressure or buffers.
They can also  hydro - 9,10 - ethano - anthracene is obtained contain other
therapeutically valuable sub-  as the residue and after recrystallisation
from   75 stances. The pharamaceutical preparations are  methylene
chloride-petroleum  ether has a 20  formulated in  accordance with
customary  melting point of 139-1410C. methods The new  compounds can also
be    This nitrile (18 g) is dissolved in 150 ml .used in -veterinary
medicine, for example in  tetrahydrofurane and added dropwise to 6 g one of
the abovementioned forms or in the  of lithium aluminium hydride in 100 ml
of  80 form of feedstuffs or of additives to animal .tetrahydrofurane.
After 8 hours' stirring at 25 fodder. Herein, for example, the customary
600C, the mixture is cooled, and 8 ml of extenders and diluents or
feedstuffs are used. water, 8  ml of  15%   strength  sodium The invention
is described in more detail; hydroxide solution and 24 ml of water are in.
the examples which follow.             successively added. The precipitate
which has  85 -  -    . .separated out is filtered off and the filtrate is
Example 1                  evaporated in vacua. 9 - (2 - Hydroxy - 3 - 30
3.9 g of 9 - [(3 - methyl - 5 - oxazoli-  amino - propyl) - 9,10 - dihydro
- 9,10 - dinyl) - methyl] - 9,10 - dihydro - 9,10 -  ethano  -  anthracene
of  melting  point ethano - anthracene and 60 ml of 2 N hydro-  176-1770C
is left.                       90 chloric acid are warmed to 90'C for 3
hours.   20 g of this amino-alcohol in 150 ml of Thereafter 5 N sodium
hydroxide solution is  formic acid are warmed with 10 ml of form- 35  added
until an alkaline reaction is obtained, aldehyde solution to 950C. for 1
hour and the and the mixture is extracted with methylene  mixture is then
evaporated in vacuo. The chloride. After separation, and evaporation of
residue is rendered alkaline by adding 2 N   95 the solvent, 9 - (2 -
hydroxy - 3 - methyl-  sodium hydroxide solution, the mixture is ex- amino
- propyl) - 9,10 - dihydro - 9,10 -  tracted with methylene chloride and
the 40 ethano - anthracene of the formula          organic phase is
evaporated. 9 -  [(3 - Methyl - 5 - oxazolidinyl) - methyl]  9,10 - *1fi
dihydro - 9,10 - etbano - anthracene of melt- l00 CgC-S AW-C'3  ing point
106-109'C is obtained. Ad           Example .2 A solution of 12 g of N  -
(p - toluene- sulphonyl) - 9 - (2 - hydroxy - 3  methyl- amino - propyl) -
9,10 - dihydro - 9,10 - 105 is left. This is dissolved in 10 ml of ethanol,
ethano - anthracene in 100 ml of tetrahydro- 1 ml of a 10% strength
solution of hydrogen. 'furan is slowly added dropwise to 3 g of chloride in
ethanol is added and the mixture  lithium aluminium hydride in 50 ml of
tetra- 45  is treated with ether. The crystalline hydro-  hydrofuran. After
the reaction mixture has chloride of 9 . (2 - hydroxy - 3 - methyl-  boiled
for 4 hours under reflux, it is cooled  110 amino - propyl) - 9,10 -
dihydro - 9,10 -  to room temperature, and 3 ml of water and ethano  -
anthracene, of  melting . point  10 ml of 15%  strength sodium  hydroxide
211-213'C, is thus obtained.               solution are carefully added.
The precipitate 50    9 - [(3 - Methyl - 5 - oxazolidinyl) -  which has
formed is -filtered off and the fil- methyl] - 9,10 - dihydro - 9,10 -
ethano -  trate is evaporated. The residue contains 9 - 115 anthracene,
required as the starting material, (2 - hydroxy - 3 - methylamino - propyl)
- can be manufactured as follows:            9,10 - dihydro - 9,10 - ethano
- anthracene, 



10 g of 10%  strength palladium on char-  which is identical to the product
obtained in 55 coal, poisened with quinoline-sulphur, are  Example 1, and
the cyclohexylsulphamate of added to a solution of 46 g of 9 - (chloro-
which has a melting point of 143-1450C.  120 carbonylmethyl) - 9,10 -
dihydro - 9,10 -    The toluenesulphonamide used as the start-    8
1,378,241                                         8 ing material can be
manufactured as follows:    To a solution of 2.8 g of 9 - (2 - hydroxy -
65K2 25 g of p - :toluenesulphonyl chloride are  3 - amino - propyl) - 9,10
- dihydro - 9,10 -  - added- to a solution of 25 g of 9 - (2 -  ethano -
anthracene in 50 ml of bentene6 j hydroxy - 3 - aminopropyl) - 9,10 -
dihydro -  20 ml of dioxan and 5 ml of 2 N sodium' 5  9,10 - ethano -'
anthracene in 200 ml of  hydroxide are added dropwise and with stir-
pyridine. After 12 hours, water is added, and  ring at room temperature 20
ml of a 10%   70 after adding 50 ml of 5 N hydrochloric add, solution of
phosgene in toluene. The precipi- ' the mixture is extracted  with
merthylene  tated portion is filtered off after 3 hours and chloride. The
crystalline residue which is left  the filtrate is evaporated; The residue
is dis- 10 after drying and evaporating the solvent is  solved  in
methylene  chloride  and  the dissolved in 150 ml of dimethylformamide and
methylene chloride solution is extracted with  75 treated with a* solution
of diazomethane in  a 3%' aqueous solution 'of methanesulphonic ether.
After standing for 12 hours at 'room   acid. The extract is dried and the
solvent- temperature, the solutions is evaporated in  evaporated to yield
as residue the crude-5 - 15 vacuo. Crude N  - (p - toluenesdlphonyl) -
[%,10 - dihydro - 9,10 - ethano - 9 - 9 - (2-- hydroxy - 3 -
methylaminopropyl) '-  anthryl - methyl] - oxazolidin - (2) - one in  80
9,10 - dihydro - 9,10 - ethano - anthracene is.. the form of a solid
substance. obtained as the residue and can be used with-: out further
purification for the reaction des-            Example S 20  cribed above.
18 Grams of 9 - (2 - epoxy - propyl) - Example 3                  9,10
dihydro- 9,1:0 -'ethano- anthracene' A mixture of 10 g of 9 - (2 - hydroxy
-  and 20 g of methylamine are heated' in 150  85 3 - aminopropyl) - 9,10 -
dihydro - 9,10 -  ml of ethanol for 4' hours at 900C and the ethano -
anthracene, 1:0 mnl of a, 35% solution  mixture is subsequently evaporated
in vacuo. 25  of formaldehyde in; water and 100 ml of  The' residue is
dissolved in ether and the formic acid is heated for 1 hour to 1000 C.
ether solution extracted with 2 N acetic acid. The mixture is then
evaporated to dryness in  The acid solution is then made alkaline with  90
'vacuo and the residue dissolved in 100 ml  10% sodium hydroxide solution
and the base of 2 N acetic acid. After washing with ether, extracted with
ether. The ethereal extract is 30  the acid solution is treated with 10%
sodium   dried and the ether evaporated to yield as hydroxide solution
until it shows alkaline re-  residue 9 - (2I- hydroxy - 3'- methylarhino-
action and' the liberated base is then extracted  propyl) - 9,10 - dihydro
- 9,1G - ethanio -  95 with  methylene  chloride. The  methylene
anthracene whose hydrochloride melts: at chloride extract is dried and' the
solvent 237-2390C and which is identical with the 35  evaporated to yield
as residue 9 - (2 -  product obtained in Example 1. hydroxy - 3 -
dimethylamirnopropyl) - 9,10 -    The epoxide used as starting material can
dihydro - 9%0 - ethano - anthracene, which  be manufactured as follows:
100 after sublimation melts at 118-1210C. The    To a solution of 46 g of 9
- (chlorocar- methylane suilphonate melts at 185-1860C. bonylmethyl) - 9,10
- dihydro - 9,10 - ethano - anthracene in 200 ml of xylene are 40
Example 4                   added 10 g of 10%  palladium carbon which To a
solution of 1.0 g of lithium-alu-  is contaminated with quinoline-sulphur.
Then  105 minlum-hydride in 20 ml- of tetrahydrofuran- -at 1200C hydrogen
is passed in and after is added a solution of 2.1 g of 5 - [9,10 -  7 hours
the catalyst is filtered, off and the re- dihydro - 9,10 - ethano - 9 -
anthrylmethyl] -  action mixture evaporated in vacuo. The resi- 45
oxazolidin - (2) - one in 20.ml of tetrahydro-  due is dissolved in
methylene chloride and furan. The mixture is boiled under reflux for the
methylene chloride solution is extracted  110 4 hours, subsequently
cooled,, and then there  with sodium carbonate solution. The organic are
added 2 ml of water, 2 ml of 15%1 phase is isolated, dried and evaporated,
to sodium hydroxide solution, and a further 6 ml yield as residue the crude
9,10 - dihydro - 50  of water. The precipitate which was formed is  9,10 -
ethano - anthryl - acetaldehyde. filtered off, the filtrate is evaporated
and the    To convert the aldehyde into the epoxide, 115 residue is taken
up in acetic acid after  19:6 g of trimethyloxosulphonium 'iodide are
evaporation of the solvent The acid solu- ! added to 2.2 g of sodium
hydride in 175; ml tion is extracted with, ethers made alkaline  of
dimethyl sulphoxide. When evolution of: 55 with.10%' sodium hydroxide
solution and the  hydrogen has ceased, a solution of 21 g of the base
extracted with methylene chloride. The  crude 9,10 - dihydro - 9,10 -'
ethano -9 - 120 solvent is evaporated to yield as residue the  anthryl -
acetaldehyde in 35 ml; of dimethyl 9   (2 - hydroxy - 3 - methyl - amino -
sulphoxide is added' dropwise and the batch 



propyl)'- 9,10 - dihydro - 9,10 - ethano -  is stirred' for 20 minutes at
room tempera- 60 anthracene  whose  hydrochloride  melts at ture and then
for 30 minutes at 55-60`C. 237-2390C'and which is identical with the  The
reaction mixture is' then poured 'into  125 product described in Example l.
300 ml of water and after extraction with The oxazolidone used as starting
material  methylene chloride, the methylene chloride can be manufactured as
follows:           solution is isolated -and evaporated to yield'    9
1,378,241                                       9 C      as residue the
crude 9 - (2,3 - epoxy -  amino group and A denotes a free, etherified
propyl) - 9,10 - dihydro - 9,10 - ethano - or acylated hydroxyl group.
C3nthracene in the form of a viscous oil.      2. A compound of the formula
55 Example 6AlR';    r 5     In an analogous fashion, the following
\o      / / compounds can be prepared:
C#-C-C/1-R 9 - (2 - iijdrioxy - 3 - isopropylamino - propyl) - 9,10 -
dihydro - 9,10 - ethano - anthracene, 2 - chloro - 9 - (2 - hydroxy - 10  3
- isopropylamino - propyl) - 9,10 - di- hydro - 9,10 - ethano - anthracene,
9 - (2 - methoxy - 3 - methylamino - propyl) - 9,10 - dihydro-9,10-ethano
anthracene and 2-chloro-  wherein R denotes a secondary or tertiary 9 - (2
- methoxy - 3 - methylamino - propyl)-  amino group, n and m denote
intergers such 15  9,10 - dihydro - 9,10 - ethano - anthracene. that n+m is
not greater than 3, the radicals RA independently of one another denote
lower 60 alkyl, alkoxy, alkenyloxy and/or alkylmer- Example 7
capto groups, lower alkylsulphonyl and/or Tablets containing 25 mg of 9 -
(2 -  alkanol groups, trifluoromethyl groups or hydroxy - 3 - methylamino -
propyl) - 9,10 -  halogen atoms, RiG denotes a lower alkyl or dihydro -
9,10 - ethano - anthracene may be  alkenyl radical, a halogen atom or a
hydrogen  65 20  prepared with the following ingredients:  atom, the
symbols R., R.' and R." represent : lower alkyl radicals or hydrogen atoms,
with Per tablet preferably at most one of the three symbols 9 - (2 -
hydroxy - 3  methyl-             being different from hydrogen, E denotes a
amino - propyl) - 9,10 - di-            1,2 - ethylene radical which is
optionally sub- 70 hydro - 9,10 - ethano -                 stituted in the
1- and/or 2-position by a lower 25    anthracene                     25 mg
alkyl radical or is unsubstituted and A de- lactose
34 mg   notes a free, etherified or acylated hydroxyl wheat starch
30 mg   group. colloidal silicic acid            5 mg      3. A compound of
the nature described in  75 talc                              5 mg   Claim
2, wherein R denotes an amino group 30  magnesium  stearate               1
mg   which has one or two substituents chosen from alkyl radicals,
hydroxyalkyl or aminoalkyl 100 mg   radicals, alkenyl radicals, lower
cycloalkyl and/or cycloalkenyl radicals which are un- 80 Method
substituted or have one, two or more lower The active substance is mixed
with the  alkyl substituents, lower cycloalkyl - alkyl lactose, part of the
wheat starch, and with  and/or cycloalkenyl - alkyl radicals which 35
colloidal -silicic acid, and the mixture passed  are unsubstituted or have
one, two or more through a sieve. Another portion of the wheat lower alkyl
substituents, or denotes a 1 -  85 starch is pasted with the five-fold
quantity of  azacycloalkyl or 1 - azacycloalkenyl radical water on a water
bath, and the powder mix-  which contains 4-8 ring members and can ture is
knealed with the paste until a slightly  be substituted by phenyl,
hydroxyl, oxo and/ 40  plastic mass is obtained. The mass is forced  or
amino groups, or denotes a 1 - *aza - through a sieve, dried, and the dry
granulate  oxacycloalkyl, 1 - aza - thiocycloalkyl, or 1 - 90 is again
passed through a sieve. Then the  aza - azacycloalkyl radical in which the
remainder of the wheat starch, talc and mag-  hetero-atoms are separated by
at least two nesium stearate are admixed. The resulting  carbon atoms and
which can be substituted 45  mixture is compressed into tablets of 100 mg
by phenyl, hydroxyl, oxo and/or amino each.
groups, and A represents a free hydroxyl, 95 lower alkoxy or lower
alkanoyloxy group. WHAT WE CLAIM  IS: -                      4. A compound
of the nature described in 1. A 9 - (2 - A - 3 - R - propyl) -9,10 -  Claim
2, wherein R denotes a mono- or di- dihydro - 9,10 - ethano - anthracenes
con-  lower alkylamino group, a hydroxy-lower 50  taining the nucleus of
the formula        alkylamino  group, an  optionally  C-lower 100 alkylated
1 - azacycloalkyl group with 5-7 



60         " 8ring members or cycloalkylamino group with 7
2                3-7 ring members, or an optionally C-lower l fl\IJ,
0)       alkylated moropholino, thiomorpholino, N' - 6                D o
lower alkyl - piperazino or N' - (hydroxy - 105 o r        4
lower alkyl) - piperazino group, RA repre- sents lower alkyl, alkoxy,
alkanoyloxy, where R  denotes a secondary or tertiary  alkanoylamino,
hydroxyl or trifluoromethyl    * c   L   N   5 9gS                *
1,378,241                                      ( 9 - as residue the crude 9
- (2,3 - epoxy -  amino group and A denotes a free, etherified propyl) -
9,10 - -dihydro   9,10 - ethano -  or acylated-hydroxyl .group. Qnthracene
in the form of a viscous oil.        2. A compound of the formula
55 Example 6                                     % R.'4 - ' 5     In an
analogous fashion, the following                     \  \/  / compounds can
be prepared:                                    -U-c-cd-p 9 - (2 - hydroxy
- 3 - isopropylamino - propyl)  9,1O - dihydro   9,10 - ethano -
anthracene, 2 - chloro - 9 - (2 - hydroxy - 10  3 - -isopropylamino -
propyl) - 9,10- di- hydro - 9,10 - ethano - anthracene, 9 - (2 -
Ro -methoxy - 3 - methylamino - propyl) - 9,10 - dihydro-9,10-ethano
anthracene and 2-chloro-  wherein R  denotes a secondary or tertiary 9 - (2
- methoxy - 3 - methylamino - propyl)-  amino group, n and m denote
intergers such 15  9,10 - dihydro - 9,10 - ethano - anthracene.  that n+m
is not greater than 3, the radicals RA independently of one another denote
lower  60 alkyl, alkoxy, alkenyloxy and/or alkylmer- Example 7
capto groups, lower alkylsulphonyl and/or Tablets containing 25 mg of 9 -
(2 -  alkanol groups, trifluoromethyl groups or hydroxy - 3 - methylamino -
propyl) - 9,10 -  halogen atoms, R.0 denotes -a lower alkyl or 'dihydro -
9,10 - ethano - anthracene may be  ailcenyl radical, a halogen -atom or a
hydrogen  65 20  prepared with the following ingredients:   atom, the
symbols R., R.' and B.l" represent lower alkyl radicals or hydrogen atoms,
with Per tablet  preferably at most one of the three symbols 9  (2 -
hydroxy - 3 - methyl-              being different from hydrogen, E denotes
a amino - propyl) - 9,10 - di-             1,2 - ethylene radical which is
optionally sub-  70 hydro - 9,10 - ethano -                  stituted in
the 1- and/or.2-position by a lower 25    anthracene
25 mg   alkyl radical or is unsubstituted and A de- lactose
34 mg   notes a free, etherified or acylated hydroxyl wheat starch
30 mg   group. colloidal silicic add             5 mg       3. A compound
of the nature described in  75 talc                              5 mg
Claim 2, wherein R denotes an amino group 30  magnesium  stearate
1 mg   which has one or two substituents chosen from alkyl radicals,
hydroxyalkyl or aminoalkyl 100 mg   radicals, alkenyl radicals, lower
cycloalkyl and/or cycloalkenyl radicals which -are un-  80 Method
substituted or have one, two or more lower The active substance is mixed
with the  alkyl substituents, lower cycloalkyl - alkyl ;     lactose, part
of the wheat -starch, and with  and/or cycloalkenyl - alkyl radicals which
35  colloidal -silicic acid, and the mixture passed  are unsubstituted or
-have one, two or more through a sieve. Another portion of the wheat  lower
alkyl substituents, or denotes a.1 -  85 starch is pasted with the
five-fold quantity of  azacycloalkyl or 1 - azacycloalkenyl radical water
on a water bath, and the powder mix-  which contains 4-8 ring members and
can ture is knealed with the paste until a slightly  be -substituted -by
phenyl, hydroxyl, oxo -and/ - 40  plastic -mass is obtained. The mass is
forced  or amino groups, or denotes a 1 - -aza - through a sieve, dried,
and the dry granulate  oxacycloslkyl, 1 - aza - thiocycloalkyl, or 1 -  90
'is -again passed through a sieve. Then the  aza - azacycloalkyl radical
-in which the remainder of the wheat starch, talc and mag-  hetero-atoms
are separated by -at least two -nesium stearate are admixed. The resulting
carbon atoms and which -can -he substituted 45  mixture is compressed into
-tablets of 100 mg  by  phenyl, hydroxyl, oxo and/or -amino each.
groups, and A  represents a free hydroxyl, 95 *             lower alkoxy or
lower alkanoyloxy group. WHAT WE CLAIM  IS: -                       4. A
compound of the nature -described in 1. A 9 - (2 - A - 3 -R.-propyl) -9,10
-  Claim 2, wherein R denotes a mono- or di- dihydro - -9,10 - ethano -
anthracenes con-  lower alkylamino kgroup, a -hydroxy-lower 



50  taining the nucleus of the formula         alkylamino -group, an
optionally  C-lower 100 alkylated 1 - azacycloalkyl group with 5-7 8    *
I 4                  ring members -or cycloalkylamino group -with 7
2       .       z 3-7 ring members, -or an optionally C-lower I    I \BJ
aP        alkylated moropholino, thiomoipbolino, N' - -6ff lower alkyl -
piperazino or N' - (hydroxy - 105 -  8  0    4                   lower
alkyl) - piperazino group, RA -repre- sents  lower  alkyl, -alkoxy,
alkanoyloxy, where R  denotes a secondary or tertiary  alkanoylamino,
hydroxyl or -trifluoromethyl    _10                              -  1.37844
1   1111111  *gL 11 1151 111Ill1113__4_L___ groups or halogen atoms, R10
denotes a  (N' - methylpiperazino) - propyl] - 9,10 - chlorine atom or a
hydrogen atom and A de-  dihydro - 9,10 - ethano - anthracene. notes a free
hydroxyl group or a CQ-4.- alkoxy    16. 2 - Chloro - 9 - (2 - hydroxy - or
C 4 - alkanyloxy group.                [N' - (/3 - hydroxyethyl) -
piperazino] - 5    5. A compound of the formula            propyl) - 9,10
dihydro - 9,10 - ethano - 55 anthracene. o0t                     17. 2 -
Chloro - 9 - 2 -hydroxy   3- a I2-ct-c-AX         cyclopropylamino -
propyl) - 9,10 - di- hydro - 9,10 - ethano - anthracene. 18. 2 - Chloro  9-
[2 - hydroxy- 3-  60 rG8 - hydroxyethylamino) - propyl] - 9,10 - dihydro -
9,10 - ethano - anthracene. .19. A compound as claimed in claim 1-18, "'
having at least two asymmetrical centres, in wherein RI denotes a lower
alkyl or alkoxy  the form of a pure racemate.           65 group, a
trifluoromethyl group, a bromine or    20.9 - (2 - Hydroxy - 3
isopropylamino - chlorine atom or a hydrogen atom and Am   propyl) - 9,10 -
dihydro - 9,10 - ethano - 10  represents an amino group which is mono-
anthracene. substituted by a C3-7 - cycloalkyl radical or is   21. 9 - (2 -
Methoxy - 3 - methylamino - monosubstituted or disubstituted by C   -
propyl) - 9,10 - dihydro - 9,10 - ethano -  70 alkyl groups or represents
an optionally C-  anthracene. lower alkylated pyrrolidino, piperidino, mor-
22. 2 - Chloro - 9 - (2 - hydroxy - 3 - iso- 15 pholino, N' - methyl -
piperazino, N' - ethyl-  propylarnino - propyl) - 9,10 - dihydro -
piperazino or-N' - (N t - hydroxyethyl) -  9,10 - ethano - anthrancene.
piperazino group.                           23. 2 - Chloro - 9 - (2 -
methoxy - 3 - 75 6. A compound of the formula           methylamino -
propyl) - 9,10   dihydro - 9,10 - ethano - anthracene. oil
24. A compound as described in any one I                       of claims
1-19, in the form of an optical CA'2- Ch/- WCA'-Amz          antipode.
80 Az       (2/0 v25. A compound as described in any one of claims 20-23,
in the form of an optical antipode. 26. A compound as described in any one
20  wherein R2 represents a methoxy group, a  of claims 1-19 and 24, in the
form of an  85 trifluoromethyl group, a chlorine atom or a  acid addition
salt hydrogen atom and Am2 denotes the diethyl-   27. A compound as
described in any one of amino or monoerhylamnino group, the di-  claims
20-23 and 25, in the form of an methylamino group or the monomethylamino
acid addition salt. 25  group.                                      28. A
compound as described in any one of 90 7. 9 - (3  Hydroxy - 3 - methylamino
-  claims 1-19 and 24, in the form of a thera- propyl) - 9,10 - dihydro -
9,10 - ethano -  peutically usable acid addition salt. anthracene.
29. A compound as described in any one of 8. 9 - (2 - Hydroxy - 3 -
dimethylamino -  claims 20-23 and 25, in the form of a thera- 30  propyl) -
9,10 - dihydro - 9,10 - ethano -  peutically usable acid addition salt.  95
anthracene.                                30. A compound as claimed in
claim 1 as 9. 9 - [2 - Hydroxy - 3 - (N' - methyl  described in any one of
the Examples. piperazino) - propyl] - 9,10 - dihydro -    31.
Pharmaceutical preparations contain- 9,10 - ethano - anthracene.
ing a compound as claimed in any one of 35    10. 9 - {2- Hydroxy - 3 -[N'
-(f-  claims 1-19, 24 and 28, in admixture or 100 hydroxyethyl) -
piperazino] - propyl}  -  conjunction with a carrier. 9,10 - dihydro - 9,10
- ethano - anthracene.    32. Pharmaceutical preparations contain- 11. 9 -
(2 - Hydroxy - 3 - cyclopropyl-  ing a compound as claimed in any one of
amino - propyl) 9,10 - dihydro - 9,10 -  claims 20-23, 25 and 29, in
admixture or 



40  ethano - anthracene.                      conjunction with a carrier.
105 12. 9 - [2 - Hydroxy - 3 -B - hydroxy-    33. Animal feedstuffs and
animal fodder ethylamino) - propyl] - 9,10 - dihydro - 9, additives
containing compounds as claimed 10 - ethano - anthracene.                in
any one of claims 1-19, 24 and 28. 13. 2 - Chloro - 9 - (2 - hydroxy - 3 -
34. Animal feedstuffs and-animal fodder 45  methylamino - propyl) - 9,10 -
dihydro -  additives containing compounds as claimed 110 9,10 - ethano -
anthracene.               in any one of claims 20-23, 25 and 29. 14. 2
Chloro - 9 - (2 - hydroxy - 3 - di-   35. A process for the manufacture of
new methylamino - propyl) - 9,10 - dihydro -  9 - (2 - A - 3 - R - propyl)
- 9,10 - di- 9,10 - ethano - anthracene.              hydro - 9,10 - ethano
- anthracenes contain- 50    15. 2 - Chloro - 9 - [2 - hydroxy - 3 -  ing
the nucleus of the formula          115    1,378,241 group is adjacent to
the nitrogen atom in the radical X, it being possible for a methyl [err]
~group substituted by an oxo group to be sub- stituted yet further by an
alkoxy group, is 6                 3              reduced with an amide
reducing agent.     35 37. A process according to claim 36, char- acterised
in that reduction is carried out with wherein R  denotes a secondary or
tertiary  a simple or complex hydride. amino group and A denotes a free,
etherified    38. A process according to claim 35, char- or acylated
hydroxyl group, characterised in  acterised in that Y is an arylsulphonyl
group. 40 5  that in a 9 - X - 9,10 - dihydro - 9,10 -    39. Process
according to claim  38, char- ethano - anthracene X is converted into a
acterised in that reduction is carried out with 2 - A - 3 - R - propyl
group and, if desired, lithium a-luminium hydride. free hydroxyl groups are
converted  into    40. Process according to claim 35, char- etherified or
acylated hydroxyl groups, X  acterised in that X is a N-monosubstituted  45
10 denoting a 2,3 - epoxy - propyl radical, which  2 - A - 3 - amino -
propyl radical which can be opened by an amine HR, or in which
additionally carries, on the nitrogen atom, a X is a radical corresponding
to the 2 - A -  radical Y' which can be split off by hydro- 3 - R - propyl
group possessing at least one  lysis. Oxo group which can be reduced, or in
which    41. Process according to claim 40, char-  50 15 X is a radical
corresponding to the 2 - A -  acterised in that the radical Y is addition-
3 - R propyl group in which the nitrogen is  ally also linked to hydroxyl
group A. bonded by one of its substituents to a double    42. Process
according to claim 41, char- bond and optionally carries a positive charge
acterised in that X represents a (3 - substi- or wherein one of the carbon
atoms bonded  tuted - 5 - oxazolidinyl) - methyl' radical.    55 20 to the
nitrogen atom carries a hydroxy group    43. Process according to any one
of claims which can be converted into a 2 - A - 3 - R -  35 and 40 to 42,
characterised in that hydro- propyl group by reduction, or in which X
lysis is carried out in the presence of acid is a N - monosubstitured 2 - A
- 3 - amino -  agents. propyl radical which additionally carries, on 25 the
nitrogen atom, a radical Y' which can be split off by reduction, or in
which X is a           ABEL & IMRAY, radical which can be converted into a
2 -          Chartered Patent Agents, A - 3 - R - propyl group by
hydrolysis.             Northumberland House, 36. A process according to
claim 35, char-       303-306 High Holborn, 30  acterised in that compounds
in which an oxo         London, WClV 7LH. Printed for Her Majesty's
Stationery Office, by the Courier Press, Leamington Spa, 1974. Published by
The Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from which
copies may be obtained.    


