
4                     961,317          and then the compound of formula IVF
is reduced to form                                                 [err]
whrein X[err] is a lower alkyl substituted or un-  the corresponding
difunctional alkylene deriva-         substituted methylene group, and n is
zero  tive                                      25         or one and
R[err] is a hydrogen atom or a lower                      [err]
alkyl group.           The condensation reaction includes one in  wherein Y
is a nitrile, and X[err] is a lower alkyl         which a compound of the
formula  substituted or unsubstituted methylene radical
and n is zero or one, or Y is a nitro group, an
X[err] is the same as X.                             This process may
preferably be carried out                [err]                   also by
reductively reacting two moles of a                   ketone         is
treated with acid to form                            using hydrogen under
pressure and metal cata-   lysts without a solvent or using chemical reduc-
ing agents such as metal hydrides or formic  40
acid in aqueous or organic solvent media.         wherein D is    When B is
alkoxy or acyloxy, the requisite
hydroxy group is formed by acid or alkaline hydrolysis before purification
of the final                              product             [err]
[err] The process of this invention includes one           [err]        15
in which two moles of                                   [err]  [err]
or the ketal of IIB are condensed under reduc-         ing conditions with
one mole of                          [err]
the unsymmetrical product,                     [err]      20 to form the
following amine                    [err]                           is
obtained.  The desired CH[err]OH  group is
formed in the course of the reaction when the
keto acid          R-C=O 



In carrying out this reaction the amine of          formula IIIA may be
produced in situ from        961,317         or its ester Is used as a
reagent. One or both    A  suitable catalyst for condensation of the
of the amine groups may be formed in the  alkylene oxide is a Lewis acid,
preferably in  35         reagent during the reaction by using com-  a
polar solvent medium.         pounds such as
Under the same conditions, one mole of the         alkylence oxide reacts
with                              [err]               10  and
With some Lewis acid catalysts the reaction         as reagent precursors.
In the case of      may proceed through discrete intermediates     15
[err]         the intermediate    [err]           may condense first to
give               formed from the alkylene oxide during the
reaction, and indeed these and analogous sub-
stances may be used as the reagents when                      [err]
desired.                                     The process of this invention
includes the  50       20  which is a suitable intermediate for reduction
case in which two moles of           introduced by reductive alkylation
using the                [err]          appropriate aldehyde or ketone.
The process includes the case in which two   [err]       25  moles of an
ethylene compound  of the          formula:                      are
condensed with one mole of    [err]                                    to
for  the following amine               55    are condensed with one mole of
the following           [err] amine in the presence of a suitable acid
[err]        30  catalyst     wherein R[err] and R[err] are identical 



Also this invention includes the process in            to form the
following  amine                which one mole of      [err]
is condensed wth one mole of     and the like and with a secondary amine
forms                                                     [err]  [err]
both of which compounds react further to  40
give the desired final product. The two dis-                     placeable
groups may be employed to unite
one or two nitrogeneous rings capable of con-                 [err]
version to hydroxy alkylamino group).  For
example, the uniting of two nitrogeneous  45
rings may be exemplified as follows:-       5     The condensation of the
halide and the          amine can be carried out preferably in an
inert solvent and preferably in the presence          of an inorganic or
organic base to serve as        an acid acceptor. Instead of halogen, one
can   [err]          such   as   [err]   [err]          [err]        [err]
quaternary ammonium  and -OH.  In the                                 [err]
latter case, one uses suitable Lewis acid cata-       15  lysts which in
some instances act by conversion          of the hydroxy tp a displaceable
group or one          uses a metal hydrogenation dehydrogenation
catalyst such as copper chromite at elevated          temperature and
moderate pressure.  In this       20  form of the process, the two
displaceable    [err]          groups need not be the same and good reac-
tion occurs with an unsymmetrical reagent              [err]
The intermediate bis quaternary is reduced   50
and the reduction product is acid hydrolyzed         25 Also, the two
displaceable groups may be  before purification and crystallization as the
united in a reactive ring in a reagent such as  acid salt, which is
preferably the dihydro-                                          chloride
salt. When an unsymmetrical -pro-                               duct such
as                    55                    [err]            which  react
with            tively, of  



is desired, the two displaceable groups may be
reacted in stepwise fashion with one mole each        [err]
two different amines. The two intermediates        in the form of their
hydrochloride salts  60             in the presence of acid or base. Other
ethylene imines and alkyl-substituted ethylene oxides    [err]
may be used in the same way. The two dis-           placeable groups.
35  multiple bond such as in acetylene HC=CH           which with a primary
amine forms   and                               [err]
961,317                                         7    formed in this way are
typical and are then      H   R2    reacted  with              and
are condensed with one mole of                  10  [err]     respectively,
to give the desired product.      wherein Z is-OH  or halogen or quaternary
A reaction according to the process of this    ammonium  groups or -OR[err]
where R[err] is an    5             invention includes that in which two
moles of  organic radical, to form                    and the resulting
compound IVC reduced to form       [err]  in which R[err] and R[err] are
identical, X[err] is an   are condensed with one mole of a suitable salt
unsubstituted  or a lower alkyl substituted   of
25         20  methylene group and n is zero or 1. Alternatively, the
process is one in which 



two moles of [err]                        and the resulting compound IVC
reduced to form    [err]                             961,317
in which X[err] is an unsubstituted or lower alkyl-  is condensed with one
mole of                substituted methylene group and n is zero or 1.
Where part of the reactant is preformed, the                reaction is one
in which one mole of
[err]                     radical and R[err] is a hydrogen atom or a lower
10                            15  wherein R[err] and R[err] are as
previously defined HOOC-CO-Cl. In the case of carboxylic            and
X[err] is an unsubstituted or a lower alkyl acid groups, a dehydrating
agent is employed                     substituted methylene group and n is
zero or 1.  or one may use only heating to an elevated
An alternative situation in which part of the  temperature. The reagent
diacid chloride can                reactant is preformed has been
illustrated  be reacted stepwise with one mole each of two             20
above in the preparation of compound IVG.   different amines added
carefully to the acid                  In the above reactions the amide may
be   chloride under the same  conditions to give an   45 



unsymmetrical diamide intermediate                formed usually without
external heating. For                example, the reaction may involve two
moles                    [err]                             with one mole of
Under the same reaction conditions, one can             [err]          35
Instead of halogen, anhydrides with other                inorganic acids or
their partial esters and with             [err]                organic
acids may be employed as well as                reagents with two different
groups such as                                                  961,317
may be reacted with an acyl chloride to give      The amine substituents
may be reversed to              a monoamide intermediate whose acyl group
give              is suitable for conversion by reduction to R[err].
The reduction stage of the amide linkage or           5   linkages of this
form of the process is accom-              plished by hydrogen under
pressure at an              elevated temperature in the presence of a
metal catalyst such as copper chromite or by        chemical reducing
agents such as  lithium           10  aluminium hydride.  The reduction is
applied              to any of the amide intermediates just dis-      by
using the amines in the reverse order; in              cussed. In the case
particularly of the cata-    either sequence of using the amines the two
reactions may be carried out successively in             lytic
hydrogeneration, the amine groups can be    the same solution without
isolation.  When one             formed from  nitro, oximino or nitrile
groups     uses this reaction to prepare an amide inter- mediate such as
15   at  low  temperature and pressure in the             presence of an
ester reagent such as [err]              [err] 



which will react with the amine to form the          20  amide in the
course of reaching the elevated          temperature and pressure suited
for reduction               of the amide. In addition to the method des-
or its isomer, one can very conveniently intro-            cribed above for
preparing the monoamide         duce specifically a third substituent onto
the                     intermediate
basic nitrogen by an alkylating agent such as   45
R[err]-halogen or an alkanoyl acylating agent
such as  [err]           25 and the like, one can use
In the latter instance, both amide groups are
subsequently reduced together. Suitable amide  50
intermedates may be prepared by reaction of                        an alkyl
halide with a metal salt of a diamide.                    The process of
this invention includes the
sequece in which two moles of                  10
961,317           wherein R[err] and R[err] are identical. In this
elevated temperature if necessary to  get           sequence, n is zero or
one. The process also  adequate uptake of hydrogen. Chemical reduc- 35
includes the sequence in which one mole of   tion is also conveniently
accomplished with reagents such as lithium aluminium hydride in
tetrahydrofuran or sodium  borohydride in
aqueous medium.  If desired, a mono- or dialdehyde reagent can be generated
in the  40                                          reaction by reduction
of an acid chloride. The                        [err]
same conditions can be employed to introduce
nitrogen substituents into diamines such as         5  is condensed under
reducing conditions with            one mole of                       [err]
The  amine  reagent may  be  reductively  45
generated in the reaction solution by using, for    to form
example                 [err]             10  In this sequence, n is one or
two. In both            the above sequences, R[err] and R[err] when present



are the same or different and are hydrogen     atoms or lower alkyl groups
and X[err] is an un-            substituted  or a  lower alkyl substituted
15  methylene group. In the process, the com-  pound of formula IID  may be
prepared in  situ by the reduction of the corresponding          oximino
compound               instead of the amine reagent. The amine     reagent
may also be an amide such as     [err]       20  or by the reduction of the
corresponding nitro            compound
If the reagent is a dialdehyde such as glyoxal,                      the
reaction presumably proceeds through     55              or by the
reduction of the corresponding     [err]    hydroxylamino compound
as intermediate.  This embodiment of the         25                [err]
process can also conveniently be carried out by
using aminoaldehydes and aminoketones such                        as
60               Example of the above is the reductive con-
densation of an amine such as 2-aminobutanol            with a dicarbonyl
compound or its acetal or            ketal such  as  glyoxal,
acetoacetaldehyde    .         30  dimethylacetal. The reductive
condensation  and            can be carried out using hydrogen under
[err]            moderate pressure with a metal catalyst such            as
palladium  on charcoal using a slightly                        961,317
with an appropriate amine. Acetals and ketals  and the halo-derivatve is
then treated with of such substances may also be employed.    base to form
The process of this invention includes the       case in which a compound
of the formula:                                               10
[err]     and the product of formula IVM treated with
acid or base to form         is treated with a suitable reagent to form
[err]  The process of this invention may be
carried  out through various ethyleneimine  15 



intermediates. For example,             is converted to the chloro compound
with to form        thionyl chloride or similar reagents, and treated   20
with base to form                                 [err]
which is then converted to         The latter may also be formed from
[err]                          followed by chemical or catalytic reduction
(as                                       discussed more fully above) to
the alkylene-        and                           diamine.  It is clear,
of course, that other  40                                       groups can
be used in place of chlorine in the     reactions just cited. Also, it is
obvious that                                       one can carry out this
process with an unsym-        Treatment with acid or base of the bi
metrical intermediate such as        ethyleneimine then forms
[err]          An alternative is to react an acid chloride such     Another
possibility is illustrated by the  30  as oxalyl chloride
following sequence:                   [err]          12
961,317      In order to form  the desired hydroxy-  wherein R[err] is an
alkyl, aryl or aralkyl group.    methylene group in the hydroxy diamines of
The reaction can be achieved by condensing  35    this invention, one can
use the corresponding  a compound such as    compounds in which the
CH[err]OH is formed by 5  catalytic or chemical reduction of the corre-
[err]    sponding  COOH   or COOR[err]  compounds,    wherein R[err] is an
alkyl, aryl or aralkyl group.  or its acetal with a diamine such as
Where it is desired to employ [err]     10  as the intermediate to the
desired final product, 



one can convert the chlorine or other such    group to hydroxy by heating
in a polar solvent    with a base such as hydroxide ion, acetate ion
or methoxide ion.  The latter two would 15  require a hydro lysis which
could be carried     out on the reaction mixture. In other instances  the
water formed being removed, and under     the alkoxy- or
acyloxy-substituted alkylene-  anhydrous conditions in an inert atmosphere
diamines may be formed in various condensa-  (e.g. under nitrogen),
subsequent addition of     tion reactions and then subjected to acid and
an  organometallic reagent such  as butyl  45 20  alkaline hydrolysis,
respectively, usually with-    lithium, or ethyl magnesium chloride, using
out need for isolation of the intermediate.    at least one mole of
organometallic reagent for       Also, the process of this invention
includes  each primary or secondary group in the     the reaction in which
the following compound  diamine reagent.            The process of this
invention includes the  so
sequence which one mole of                      [err]  25  or the acetal
thereof is condensed with                                           is
condensed with      to form        [err]
in the presence of hydrocyanic acid to form   55      and the product
reacted with  an organo                    [err]  30  metallic reagent to
form                               and the nitrile group of the resulting
com-                                          pound then converted to a
hydroxymethylene      which is then hydrolyzed to form           group.
The above reaction can, of  course, be  60                   carried out to
form the diamine. Thus, an                            aldehyde, such as
propionaldehyde, can be                   [err]                 reacted
with an alkylenediamine such  as
etthylene diamine in the presence of hydro-  65
cyanic acid to form
961,317                              13           Diamines such as
The latter amide is then reduced as described
previously.                  [err]                     Also this  invention
provides a process for  20 and                                  preparing a
compound of formula  I, in which         R[err] and/or R[err] are inserted
by treating a com-                                  pound of the formula:
[err] 



5  can be used to give analogous products. The          cyano group may be
converted to the CH[err]OH          group desired through the aldehyde or
ester              [err]              analogs,  which are readily formed
therefrom            [err]          by conventional processes.          10
The formation of the alkyl-amine linkage          can be effected by
reaction of a nitrile  with          an alcohol. For example, a substituted
amino               alkanoylnitrile such as         with a tertiary alcohol
or an olefin containing  25                    a tertiary carbon atom using
an acid catalyst                                                and then
reducing the amide so formed,
group X[err] is unsubstituted or a lower alkyl-      15  can be reacted
with t-butanol in conc. sulfuric   substituted methylene group and n is 0,
1  30          acid to form           .or 2.
The following examples illustrate the pre-
paration and formulation of the novel them-             [err]
peutic compounds of the present invention,                         and the
compounds so prepared are sum-  35                         [err]
marized in Tables I below.        14               961,317         [err]
EXAMPLE 1.                   a  second  crop  of  10  g. melting  at
N -[N[err] - ([err] - methyl - [err] - hydroxyethyl) - [err]-
171.5-174.5[err]C.  This is the [err] racemate  65            aminoethyl] -
[err] - methyl - [err] - aminoethanol.  dihydrochloride.               A
mixture of 37.7 g. (0.50 mole) of 2-        5   amino-1-propanol and 12.4
g. (0.125 mole) of             EXAMPLE 3            ethylene dichloride was
refluxed for one hour.  N - [N[err] - ([err]-isopropyl - [err] -
hydroxyethyl)-            To the cooled mixture was added a solution
[err] - aminoethyl] -  [err] - isopropyl - [err]-            of 30. g.
(0.55 mole) of sodium methoxide in   aminoethanol.
70            75 ml. of methanol and the precipitated    A solution of 40
g. (0.22 mole) of ethyl 



10  sodium chloride was removed by filtration.  dl-valinate hydrochloride
in 100 ml. of pyri-             Distillation gave 11 g. (49% of theory) of
a  dine was treated dropwise with stirring and             yellow  viscous
oil, b.p. 150-170[err] C./0.2  cooling with a solution of 13.97 g. (0.11
mole)             mm. This product crystallized in the receiver  of oxalyl
chloride in 100 ml. of anhydrous  75             and was recrystallized
from ethanol 6.8 ml./g.)  ether over a period of 45 minutes. Sufficient
15  to yield 2.6 g. of meso base as white crystals,  1N hydrochloric acid
was added to bring the             m.p. 137-145[err] C.
pH to 5 and this solution was extracted several               Fractional
crystallization from the filtrate  times with ether.  The ethereal extract
on             gave some additional product predominantly  concentration
gave a gum which crystallized             meso base, but the [err] base did
not readily  from 50 ml. of ethanol on adding 100 ml. of 80        20
crystallize. Addition of ethanolic HCl to the  water and cooling to 0 C.
The product, 29             filtrate followed by fractional crystallization
g., was a  white  crystalline solid, m.p.             from methanol gave
2.0 g. of the [err] dihydro-   44[err]-48[err] C.             chloride as
whitecrystals, m.p. 184-186.5[err] C.    The above oxamide (17.2 g., 0.05
mole),               The meso base was converted to its dihydro-  dissolved
in 250 ml. of ether, was added drop-  85         25  chloride which on
recrystallization  from   wise to a solution of 10.0 g. (0.26 mole) of
methanol weighed 3.5  g., m.p. 201.5-  lithium  aluminium  hydride in 500
ml. of ether followed by a 2 hour refluxing period.
204.5[err]C.                                 Addition of ethyl acetate
followed by 200 ml.                             EXAMPLE 2.
of 10 N sodium hydroxide gave a clear solu-  90             N - [N[err] -
([err]- ethyl - [err] -  hydroxyethyl) - [err]-  tion. The ether layer was
separated and com-         30   aminoethyl] - [err] - ethyl - [err] -
aminoethanol.   bined with two additional ether extracts. On
To 227 g. (2.55 moles) of 2-amino-1-  concentration of the ethereal
extracts, adding             butanol was added 100 g. (1.0 mole) of
ethanolic hydrogen chloride and acetone, 7.2             ethylene
dichloride. The mixture was heated  g. of the dihydrochloride salt as white
crystals  95             to reflux and in a few minutes the exothermic .
(47%  yield) were obtained, m.p. 216-224[err].        35  reaction required
the removal of exterior  C. Recrystallization from ethanol and water
heating.  After 10 minutes, exterior heating  gave 6.6 g. of white needles,
m.p. 231.5-              was recommenced for an  additional 20  233.5[err]
C.              minutes. The hot mixture was then poured              into
a flask, washing with and adding 300 ml.               EXAMPLE 4.
100         40  of methanol. To this was added cautiously    (a)
Preparation of [err]-Isopropylaminoethyl-              84 g. (2.1 moles) of
sodium hydroxide in 80            chloride hydrochloride.              ml.
of ' water. The  precipitated  sodium    A solution of 48.5 g. (0.470 mole)
of [err]-              chloride was removed by filtration. The excess
isopropylaminoethanol in 100 ml. of chloro-              2-amino-1-butanol
distilled as a light yellow   form was cooled, and a solution of 59 ml. 105
45  oil at 83-87[err] C/13 mm. The viscous residue  (0.82 mole) of thionyl
chloride in 600 ml.              distilled at 165-170 C/0.6 mm. as a light
of chloroform was added dropwise over 40              yellow oil which
tended to solidify in the air  minutes with vigirous stirring, keeping the
condenser; yield, 108 g. (58%  of theory).   reaction temperature below
10[err] C.  After          Recrystallization by dissolving in 80 ml. of
standing at 5[err] C. for 1 hour the mixture was 110          50  hot
ethanol, adding  about 150  ml. of  allowed to come to room temperature
over 3              petroleum ether (b.p. 90-100 C.), and cool-  hours.
Most of the chloroform was distilled,              ing at 5[err] C.
overnight, gave 64 g. of white  50 ml. of ethanol was added and distilled
crystals melting at 128-132.5[err]C.  This, on   leaving a black viscous
residue which solidified              recrystallization from 100 ml. of 95%
ethanol,  on standing overnight. The residue was dis- 115              55
gave 35 g  of white crystals melting at  solved in 200 ml. of boiling
ethanol treated            134.5-136[err]C. and a second crop of 10 g.
with about 5 g. of "Norite". The red filtrate              melting at
132.5-134[err] C. (total yield 45 g.,  was concentrated to 80 ml. and 180
ml. of              22% of theory) which is the meso base.  The  acetone
was added.  After cooling to 0[err] C. the          dihydrochloride of this
melts at 202-203[err] C  resulting crystals were filtered and dried in 120
From the ethanolic filtrates on  addition 'of  a vacuum oven to give a
white product weigh-               130 ml. of about 4N ethanolic
hydrochloric  ing 59 g. (80% yield) and melting at 179.5-
acid and cooling, there was obtained 55 g. of  188[err] C. (corr.). The
word   Norite" is a               white crystals melting at 176.5-178[err]
C. and  registered Trade Mark. 



16                                       961,317               (b) N -
[N[err] (isopropyl) - [err] - aminoethyl]-  30 ml. 10N NaOH. The insoluble
oil was                       [err] - ethyl - [err] - aminoethanol.
extracted into benzene followed by several  65                  A mixture
of 15.8 g. (0.1 mole) of [err]-iso-  successive extractions of the aqueous
layer with                propylaminoethylchloride hydrochloride  and
benzene. The combinedextracts were dried            5  35.6 g. (0.4 mole)
of 2-aminobutanol was  over anhydrous Na[err]CO[err]. The benzene solu-
heated at reflux for 4 hours. The cooled  tion was concentrated and the
residue distilled                viscous oil was treated with 100 ml. of
10N   under reduced  pressure to remove excess  70                NaOH and
the organic layer extracted into  2-ethylamino-1-butanol; b.p.
75-85[err]C./15 benzene. Several additional benzene extrac-  mm.  Further
distillation  at 0.03  mm.            10  tions followed and the combined
extracts dried  afforded 7 g. of the desired product, a pale        over
anhydrous Na[err]CO, concentrated, and the  yellow liquid b.p. 82-83 C.
residue distilled. The first fraction collected                 consisted
of  2-amino-butanol, b.p. 80-85                 C./15 mm.  Further
distillation yielded the                   EXAMPLE 7.                   75
15  product as a light yellow oil, 11 g. (63%   (a) Preparation of N - [1 -
(hydroxymethyl)-                 yield), b.p. 85-86C/0.005 mm.
propyl] - [err] - [1 - (hydroxymethyl) - propyl-                   In a
similar manner  N -[N[err] - (sec-butyl-    amino] - propionamide.
[err] - aminoethyl]. [err] - ethyl - [err] - amino-    178.2 g. (2.0 moles)
of 2-amino-1-butanol                 ethanol was prepared using
[err]-sec.-butylamino-  was dissolved in 100 ml. benzene and placed  80
20  ethanol in place of [err]-isopropyl aminoethanol.  in a 3-necked flask
equipped with a dropping                   Also in a' similar manner N -
[N[err] - tert.-  funnel, a condenser, and a magnetic stirrer.
butyl) - [err] - aminoethyl] - [err] - ethyl - [err]-  A solution of 25.0
g. (0.2 mole) of [err]-chloro-                 aminoethanol and N - [N[err]
- (tert. - amyl)-  propionyl chloride in 50 ml. benzene was
[err]- aminoethyl] -[err] -ethyl - [err] - aminoethanol  added dropwise
with cooling and stifring  85             25  were prepared using [err] -
tert. - butylamino-  whereupon white fumes were evolved.  The
ethanol and [err] - tert. - amylaminoethanol,  solution was. heated for one
hour, allowing the                 respectively.
benzene to escape through the air condenser.
The resulting viscous yellow oil was treated
EXAMPLE 5.                    with a methanolic solution of KOH (0.4 mole).
go             N - methyl - N - [N[err] - methyl - N[err] - ([err]-   The
white product (KCl) which precipitated             30    ethyl -[err] -
hydroxyethyl) -[err]- aminoethyl]-  was removed by filtration. The filtrate
was                    [err] - ethyl - [err]  - aminoethanol.
concentrated to remove the methanol and the                    To 16.5 g
(0.36 mole) of 98% formic acid  residue distilled at reduced pressure to
remove                  was added 10.0 g. (0.048 mole) of N - [N[err]-  the
excess 2-aminobutanol, b.p. 80-85  95                  ([err] - ethyl -
[err]-  hydroxyethyl)- [err] - amino-  C/15 mm.   The residue remaining in
the             35 ethyl] - [err] - ethyl - [err] - aminoethanol in por-
distilling flask was used to prepare N-[N[err]-                  tions,
with cooling. 9.0 g. (0.105 mole) of  ([err] - ethyl - [err] -
hydroxyethyl) - [err] - methyl-                  35-37%  formaldehyde was
added and the                                          [err] - aminoethyl]
- [err] - ethyl - [err] - amino-                  mixture was heated on the
steam bath with  ethanol.                                        100
considerable effervescence, due to evolution of   40  carbon dioxide during
the first hour. Reflux-  (b) N - [N[err] - ([err]  - ethyl [err] -
hydroxyethyl)-   ing was continued for an additional seven    [err] -
methyl - [err] - aminoethyl] - [err] - ethyl-   hours. The solution was
cooled and treated    [err]-aminoethanol.                  with 15 ml. of
conc[err] HCl, and the excess    15.2 g. (0.4 mole) of lithium  aluminium
formaldehyde and formic acid was removed  hydride was added to 700 ml. of
dry tetra- 105              45  by evaporation on the steam bath. The
result-  hydrofuran in a 3-necked flask equipped with 



ing gum was treated with 25%  NaOH and  a condenser, a mechanical stirrer
and a drop-                   the organic layer extracted into benzene. The
ping funnel, and the suspension was refluxed                   combined
extracts were dried over anhydrous  with stirring for 1 hour. A solution of
ca. 46                   Na[err]CO[err] and concentrated leaving an oily
g. (0.2 mole) of N - [1 - (hydroxymethyl)- 110         50  residue which
on  distillation  under high  propyl] - [err] - 1 - (hydroxymethyl)propyl-
vacuum yielded the product as a colorless oil,  amino]  propionamide in 250
ml. of dry                   7.4 g. (67%), b.p. 132-134[err] C/0.01 mm.
tetrahydrofuran  was added  slowly to the
lithium aluminium hydride suspension. After
EXAMPLE 6                     addition  was completed  the mixture was 115
N - ethyl - N[err] - [N[err] - (isopropyl) - [err] -  amino-  refluxed for
an additional 16 hours.  The              55    ethyl] - [err] - ethyl -
[err] - aminoethanol.    excess lithium aluminium hydride was decom-
A mixture of 25 g. (0.21 mole) of 2-ethyl-  posed by successive additions
of 15 ml. of                   amino-1-butanol and 11.1 g. (0.07 mole) of
water, 11 ml. 20% NaOH, and 50 ml. of     [err]-isopropylaminoethyl
chloride hydrochloride  water. The white precipitate was removed by 120
was heated to 180 [err]C. After 20 minutes of  filtration and the filtrate
concentrated by dis-               60  heating a vigorous reaction ensued
and the  tillation at atmospheric pressure. The residue
solution turned a deep red. The mixture was  was distilled under reduced
pressure giving                   refluxed for an additional 18 hours after
which  30 g. of product, b.p. 149  C/0.01-0.02                   the cooled
viscous liquid was treated with ca.  mm.
125
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EXAMPLE 8.                   2 - ethylamino - 1 - butanol were distilled
off                    N - [N[err]- ([err] - ethyl - [err] - hydroxyethyl)
- [err]-  and the residue, 12 g., distilled at 90-130[err]  65
aminopropyl] - [err] - ethyl - [err] - aminoethanol.  C./0.02 mm.
20.2 g. (0.1 mole) of 1,3 - dibromopropane    On redistillation, the
product was obtained                5  was mixed with 44.57 g. (0.5 mole)
of 2-  at 125-140[err] C/0.07 mm.                    amino-1-butanol and on
slight heating  a                    vigorous  reaction  occurred. Dense
white                 EXAMPLE 11                    fumes were liberated
and the colorless solu-  N - ethyl - N - [N[err] - ethyl - N[err] - ([err]
- ethyl- 70                    tion turned deep red. The solution was
heated    [err] - hydroxyethyl) - [err] - aminoethyl] - [err]-
10  for an additional 2 hours, then cooled to give    ethyl - [err] -
aminoethanol.                a  viscous   liquid.   The  mixture  was    An
alternative method of preparing the pro-                    neutralized by
treatment with excess 10N   duct of Example 12 is to treat N - [N[err]
-([err]-                    NaOH and the insoluble base extracted into
ethyl - [err] - hydroxyethyl) - [err] - aminoethyl]-  75 ethyl acetate.
The combined ethyl acetate  [err] - ethyl - [err] - aminoethanol with
excess acetic                15  extracts were dried over anhydrous
Na[err]CO[err].  anhydride to obtain the N,N[err], O,O[err]-tetra-
The extract was concentrated and the result-  acetyl derivative. By
reduction of this inter-                    ing residue distilled at 15 mm.
to remove  mediate with lithium aluminium hydride as in the  excess
2-amino-1-butanol, b.p. 80-85[err]   Examples 3 and 7, the desired
N,N[err]-diethyl 80                    C. By further distillation of the
residue, yellow   derivative is obtained, the O-acetyl functions
20  viscous oil boiling at 130-170[err] C/0.08 mm.  being removed during
the reaction.                    was collected.  The oil was dissolved in
ethanol and ethanolic HCl added to pH 1.                   EXAMPLE 12.
Addition of acetone to the acid solution caused  N - [N[err] - ([err] -
ethyl - [err] - hydroxyethyl) - [err]-                    precipitation of
9.4 g. of a dihydrochloride  aminoethyl] - [err] - ethyl - [err] -
aminoethanol. 85                25  salt which on recrystallization from  a
1:4  To 6.0 g. (0.03 mole) of 30%  aqueous
ethanol-acetone mixture gave 8.8 g. of white  glyoxal was added 9.2 g. of
2-aminobutanol                    crystals, m.p. 139-142[err] C. and
tentatively  (with moderate heat evolution) and 30 ml. of
assigned the meso configuration. Concentra-  absolute ethanol. A total of
3.7 g.(0.1 mole) of 



tion of the acidic mother liquor gave a gummy,  sodium borohydride was
added in portions over 90                30  low-melting dihydrochloride
salt which could  10 minutes. The reaction mixture, after the
not be purified. The dihydrochloride salt was  vigorous reaction had
subsided, was heated for                    converted to the corresponding
base by treat-  30 minutes. On adding water and extracting
ment with excess aqueous alkali. A yellow   with  chloroform, the meso
isomer, m.p.                    oil (1.7 g.) was isolated by distillation,
b.p.  132-134[err] C., was isolated on cooling. The  95                35
150-170[err] C./0.3 mm.  This product is  dl isomer was isolated as the
dihydrochloride                    probably the dl racemate.
salt, m.p. 176-178[err] C  on acidifying the  filtrate with ethanolic HCl.
EXAMPLE 9.                    N  - ([err]- hydroxyethyl) - N  - [N[err] -
([err]-                EXAMPLE 13.                      hydroxyethyl) -
N[err] - ([err] - ethyl - [err]-    A mixture of 30 parts of
dl-N-[N[err]-([err]-ethyl- 100   40    hydroxyethyl)-[err]-aminoethyl] -
[err]- ethyl-  [err] - hydroxyethyl) - [err] - aminoethyl] - [err]-
[err] - aminoethanol.                      ethyl - [err] - aminoethanol
dihydrochloride, 15                      To 4.08 g. (0.02 mole) of dl N -
[N[err] - ([err]-  parts of starch, and 1 part of magnesium
ethyl - [err] - hydroxyethyl) - [err] - aminoethyl] -  stearate was
thoroughly blended and then                    [err] - ethyl - [err] -
aminoethanol dissolved in 25  screened through a 60 mesh screen.  The 105
45  ml. of dimethylformamide was added 2.95  resulting powder was tabletted
in an automatic ml. (5.0 g., 0.04 mole) of ethylenebromo-  tabletting
machine whereby suitable 500 mg.                    hydrin. The mixture was
refluxed for four  scored white tablets were obtained.
hours at which time a quantitative test for        ionic bromine indicated
complete reaction.                 EXAMPLE 14.                50  The
mixture was concentrated under reduced  N - [N[err] - ([err] - ethyl -
[err] -  hydroxyethyl) - [err]- 110                    pressure to a
viscous oil.                  aminoethyl] - [err] - ethyl -[err] -
aminoethanol.                                   EXAMPLE 10
N - ethyl - N- N[err] - ([err] - ethyl-    [err]
hydroxyethyl) - [err] - aminoethyl] -[err]-    55    ethyl - [err]
-aminoethanol.                   A mixture of 33 g. (0.28 mole) of 2-ethyl-
[err]                   amino-1-butanol and 13.2 g. (0.07 mole) of
ethylene dibromide was heated to reflux for 2                   hours with
a vigorous initial reaction. To the                60  cooled mixture 30
ml. of 10N NaOH  was    A mixture of 25.0 g. (0.068 mole) ditosyl-
added  and  the  resulting  oil layer was  glycol and 24.24 g. (0.272 mole)
2-amino- extracted with benzene. After drying over  butanol was refluxed
for 18 hours giving a 115                    anhydrous Na[err]CO[err]  the
benzene and excess  viscous red oil. Both the dl (dihydrochloride
m.p. 176.5-178[err]) and meso (base, m.p.    Sodium methylate, 1.59 g.
(0.03 mole) was 30                 132.5-134[err] C.) isomers of
2,21(ethylenedi-  added to a solution of 2,2[err](ethylenediimino)di-
imino)di - 1 - butanol were isolated from the  1-chlorobutane 1.57 g.
(0.005 moles) dissolved                 cooled reaction mixture by a
procedure similar  in 75 ml of absolute methanol, and the mix-
5  to that previously described.              ture refluxed for 15 minutes.
The insoluble                                                       portion
was removed by filtration and the  35                             EXAMPLE
15.              filtrate diluted to 100 cc. and refluxed for an
N - [N[err] - ([err] - ethyl - [err] - hydroxyethyl) - [err]-  additional
20 hours to give the desired 2,2[err]-                 aminoethyl] - [err]
- ethyl - [err] - aminoethanol.  (ethylenediimino)di - 1 - methoxy butane
dl.                 A. 2,2[err](ethylenediimitro)di-1-chlorobutane.  Half
of the reaction mixture obtained as 



described above was refluxed with 10 ml 40  (0.19 mole) 48%  hydrobromic
acid for  20                                   hrs. to give dl
2,2[err](ethylenediimino)di - 1-
butanol  (dihydrochloride,  m.p.  176.5-             10            178[err]
C)    [err]                                 EXAMPLE 16.                 45
N - N- -    ethyl - [err] - ydroxyethyl) - [err]-
[err]                   aminoethyl] - [err] - ethyl - [err]- aminoethanol.
A  solution of 100 g. (0.49 mole) 2,2[err]-
(ethylenediimino)di - 1 - butanol dl dissolved                in 250 cc.
chloroform was added dropwise with  [err]                cooling and
stirring to 260 ml. (3.7 moles)        [err]             15  thionyl
chloride over a period of 20 minutes.                 The red-orange
solution was refluxed for 3                 hours on steam bath after which
the solution                 was concentrated under aspirator pressure.
The resultant gum was treated with benzene             20  and on
concentrating, yellow crystals precipi-                 tated. Water (39
ml.) was added to the filtrate                 to decompose the excess
thionyl chloride                 whereupon additional product precipitated.
A solution of 11.3 g (0.1 mole) [err]-chloro-             The mesh was
dissolved in n-propanol, the  acetylchloride in 50 ml benzene was added  50
25  solution cooled giving 147.4 g. (96%) of crude  dropwise with cooling
and stirring to a solu-                 product.  Recrystallization  from
[err]-propyl  tion of 71.2 g (0.8 mole) 2-aminobutanol in
alcohol afforded white crystals m.p. 235[err] C.  25 cc benzene. The pale
yellow solution was                 (dec.).
refluxed for [err] hour and the resultant viscous oil neutralized by
treatment with KOH. The  55
precipitated KCl was removed by filtration,                 B.
and the solvent and excess 2-amino butanol
removed by distillation.  The residue, the
amino amide, was dissolved in 50 ml dioxane                      [err]
and reduced at 245[err] C., 3500 p.s.i.H[err], for 60
3[err] hours using 3.3 g CuO.CuCr[err]O[err] as cata-
lyst to give the desired 2,2[err](ethylenediimino)-
di-1-butanol (meso base, m.p. 132.5-134[err]  I
C; dl dihydrochloride, m.p. 176.5-178[err] C).                     EXAMPLE
17.             65                                   N - [N[err] - ([err]-
ethyl -    hydroxyethyl)-[err]-                      aminoethyl] - [err] -
ethyl - [err] - aminoethanol.                       [err]              



[err]                             A mixture of 33 ml (3.0 g, 0.05 mole) of
To 4.4 g (0.02 mole) of ethylenediamine                ethylene diamine and
7.2 g (0.10 mole) of  dibenzenesulfonic acid salt dissolved in 15 ml
5  1,2-butylene oxide with a trace of an acidic  of pyridine was added 2.9
g (0.04 mole) of                ion exchange resin was refluxed for four
1,2-butylene oxide. The mixture was refluxed  45                hours with
some white solid forming in the  for about 4 hours.  The pyridine was then
flask. On cooling, the mixture solidified and  removed under reduced
pressure and from the          was dissolved in 40 ml. of boiling methanol.
solid residue by neutralization with alkali,            10  The resin was
removed by filtration and the  extraction with butanol and chromatography
methanol removed by distillation.  To the  the isomeric products [dl and
meso 2,2[err]- 50                solid residue was added 35 ml of
chloroform  (ethylenediimino) - di - 1 - butanol and dl                and
15 ml (24 g, 0.2 mole) of thionyl chloride  and meso 1,1 -
(ethylenediimino) - di -2-                obtaining a vigorous reaction.
The excess  butanol] could be separated.            15  thionyl chloride
and the chloroform  were    Alternatively the mixture could be treated
removed by distillation first at atmospheric  as in Example 18 converting
it to a mixture  55                pressure and then at 20 mm.  The residue
of halides with thionyl chloride cyclizing to                gave white
solid from a methanol n-propanol,  the bis butyleneimine derivative and
opening                acetone mixture.  To 3.3 g (0.01 mole) of  to give
the desired 2,2[err] - (ethylenediimino)-            20  this crude product
was added 7.0 ml (0.07  di-1-butanol isomers.                mole) of 10N
sodium hydroxide. The brown                oil which separated was
extracted with 10 ml              EXAMPLE 19.                 60
of benzene. The benzene was removed and  N - [N[err] - ([err] - ethyl -
[err] - hydroxyethyl) - [err]-                the residue dissolved in 30
ml of dioxane.  aminoethyl] - [err] - ethyl - [err] - aminoethanol.
25  To this solution was added 4.0 g (0.024 mole)                of
p-nitrobenzoic acid and the solution was                refluxed for 2
hours, allowing it to stand at                room  temperature overnight.
The solution                was then refluxed with 3.5 ml (0.035 mole) of
[err]            30  10N sodium hydroxide for 3 hours with solid
depositing. From the dioxane solution after    [err]
removing  the sodium  p-nitrobenzoate the                desired meso
(base, m.p. 132.5-134[err] C.)           and dl (dihydrochloride, m.p.
176.5-178[err]           35  C.) isomers of
2,2[err]-(ethylenediimino)-di-1-                butanol could  be  isolated
as previously                described.             EXAMPLE 18.    N -
[N[err] (a - ethyl - [err] - hydroxyethyl)-[err]             40
aminoethyl] - [err]-ethyl- [err]- aminoethanol.
To 72 g (1.0 mole) of 1,2-butylene oxide 



in 80 ml of absolute methanol was added 5.0  65   g(0.09 mole) of sodium
methoxide.  The                               961,317
solution was refluxed for 20 hours during    B. This reaction may be
carried out using  50     which time the vapor temperature rose from
trimethylamine or triethylamine primarily as                   57[err] to
67[err] C. On adding solid CO[err] a white  acid acceptor for the reaction
of the halide                   precipitate formed  and  was removed  by
groups but in any case the reaction probably                5  filtration.
On distillation of the filtrate the  goes partly through the quaternary
inter-                   1 - methoxy - 2 - butanol distilled at 135-
mediate.                         55                   139[err] C. as a
colorless liquid.                             EXAMPLE 21.
To 63 g (0.603 mole) of this methoxy  2 - [(3 - isopropylamino - n -
propyl)amino]-   alcohol in 25 ml of benzene was added 72
1-butanol.               10  ml (1.0 mole) of thionyl chloride with stir-
ring and cooling in an ice bath. The mixture                   was brought
to room  temperature over 40           [err]                   min. and
then refluxed for 1 hr. After distil-                   ling off the
benzene and  excess thionyl               15  chloride, the residue was
flash distilled at                   reduced pressure. On redistillation at
1 atm  a center cut of 17.9 g of colorless oil was
obtained at 115-128[err] C.                     To 12.3 g (0.10 mole) of
this chlorometh-               20  oxybutane in 20 ml of ethanol was added
13.9 ml (.10 mole) of triethylamine and 3.3                   ml (0.05
mole) ethylene diamine. A reaction                   occurred on mixing
these reagents with some    To 9.8 g of [err]-dimethylaminopropionitrile in
60   solid depositing. The mixture was refluxed  50 ml of
1,2-dimethoxyethane is added 6.3 g               25  for 3 hours to
complete the reaction.       of dimethyl sulfate. After heating one-half
A  portion of this reaction mixture was  hour at 80[err] C. 17.8 g of
2-aminobutanol is                   heated for two hours with 70%  aqueous
sul-  added and the temperature is raised to the                   furic
acid and from this mixture by the pre-  boiling point. After refluxing for
one hour, 65                   viously discussed isolation procedure both
the  the reaction mixture is subjected to catalytic               30  meso
(base, m.p. 132.5-134[err] C.) and dl  reduction and then reacted at the
boiling point                   (dihydrochloride m.p. 176.5-178[err] C)
2,2[err]-  for one hour with 7.9 g 2-chloropropane. The
(ethylenediimino) - di - 1 - butanol isomer  product is isolated by the
method described                   could be obtained.
herein; b.p. 85 86[err] C/0.005 mm.            70
EXAMPLE 20.                 WHAT WE CLAIM  IS:-               35  N -
[N[err] - ([err] - ethyl -  - hydroxyethyl) - [err]-    1. Hydroxy diamines
of the formula                   aminoethyl] - [err] - ethyl - [err] -
aminoethanol.                          [err] 



[err]                          A. 113g of chloroacetyl chloride in 50  are
hydrogen atoms, lower alkyl (of 1 to 6                   ml.
1,2-dimethoxyethane is reacted with  carbons) or lower hydroxyalkyl groups
(of 1  80                   13.0 g (a 10% excess) of trimethylamine gas  to
6 carbons),                      is passed into the solution. After heat
R[err] is a lower alkyl (of 1 to 6 carbons)                   evolution
subsides, the reaction mixture is  or lower hydroxyalkyl (of 1 to 6
carbons)  heated at 50 C  and 17.8 g of 2-amino-  group,  butanol added.
After the initial reaction, the    X is a lower alkyl-substituted or
unsubsti- 85               45  mixture is refluxed for one hour and then
the  tuted alkylene group having 2 or 3 carbon                   volatiles
distilled off to give the amide as  atoms separating the two nitrogen atoms
and residue.  This residue is used directly for  at least one of these
carbon atoms forms a                   reduction  to  the  ethylenediamine,
2,2[err]-  methylene group in the chain,
(ethylenediimini)di-1-butanol.                   and the non-toxic acid
addition salts thereof. 90             20
961,317                     solution was refluxed for 20 hours during
B. This reaction may be carried out using  50                     which
time the vapor temperature rose from   trimethylamine or triethylamine
primarily as                     57[err] to 67[err] C. On adding solid
CO[err] a white  acid acceptor for the reaction of the halide
precipitate formed   and  was removed  by  groups but in any case the
reaction probably                 5  filtration. On distillation of the
filtrate the  goes partly through the quaternary inter-
1 - methoxy - 2 - butanol distilled at 135-  mediate.    139[err] C. as a
colorless liquid.                            EXAMPLE 21.
To 63 g (0.603 mole) of this methoxy  2 - [(3 - isopropylamino - n -
propyl)amino]-                      alcohol in 25 ml of benzene was added
72              1-butanol.                 10  ml (1.0 mole) of thionyl
chloride with stir-                    ring and cooling in an ice bath. The
mixture                                     [err]                    was
brought to room  temperature over 40                    min. and then
refluxed for 1 hr. After distil-                    ling  off the benzene
and  excess thionyl                 15  chloride, the residue was flash
distilled at                    reduced pressure. On redistillation at 1
atm                    a center cut of 17.9 g of colorless oil was
obtained at 115-128[err] C.                      To 12.3 g (0.10 mole) of
this chlorometh-                20  oxybutane in 20 ml of ethanol was added
13.9 ml (.10 mole) of triethylamine and 3.3 



ml (0.05 mole) ethylene diamine. A reaction                    occurred on
mixing these reagents with some    To 9.8 g of
[err]-dimethylaminopropionitrile in  60                    solid
depositing. The mixture was refluxed  50 ml. of 1,2-dimethoxyethane is
added 6.3 g                25  for 3 hours to complete the reaction.
of dimethyl sulfate. After heating one-half A  portion of this reaction
mixture was  hour at 80[err] C., 17.8 g of 2-aminobutanol is
heated for two hours with 70%  aqueous sul-  added and the temperature is
raised to the                    furic acid and from this mixture by the
pre-  boiling point. After refluxing for one hour, 65
viously discussed isolation procedure both the  the reaction mixture is
subjected to catalytic                30  meso (base, m.p. 132.5-134[err]
C.) and dl  reduction and then reacted at the boiling point
(dihydrochloride  m.p. 176.5-178[err] C) 2,2[err]-  for one hour with 7.9 g
2-chloropropane. The                 (ethylenediimino)- di - 1 - butanol
isomer  product is isolated by the method described
could be obtained.                     herein; b.p. 85-86 C./0.005 mm.
70                                  EXAMPLE 20.                 WHAT WE
CLAIM  IS:- 35  N - [N[err] - ([err] - ethyl - [err]- hydroxyethyl) -
1. Hydroxy diamines of the formula    aminoethyl] - [err] - ethyl [err]-
aminoethanol.
[err]                                    A. 113 g of chloroacetyl chloride
in 50  are hydrogen atoms, lower alkyl (of 1 to 6                    ml. of
1,2-dimethoxyethane is reacted with  carbons) or lower hydroxyalkyl groups
(of 1  80                40  13.0 g (a 10%  excess) of trimethylamine gas
to 6 carbons),                    which is passed into the solution. After
heat    R[err] is a lower alkyl (of 1 to 6 carbons)
evolution subsides, the reaction mixture is  or lower hydroxyalkyl (of 1 to
6 carbons)                    heated at 50[err] C. and 17.8 g of 2-amino-
group,                    butanol added. After the initial reaction, the
X is a lower alkyl-substituted or unsubsti-  85                45  mixture
is refluxed for one hour and then the  tuted alkylene group having 2 or 3
carbon                    volatiles distilled off to give the amide as
atoms separating the two nitrogen atoms and                    residue.
This residue is used directly for  at least one of these carbon atoms forms
a                    reduction  to  the  ethylenediamine,  2,2[err]-
methylene group in the chain,
(ethylenediimini)di-1-butanol          and the non-toxic acid addition
salts thereof. 90                                                   961,317
21             2. N -N[err] - ([err] - methyl - [err]- hydroxy-    16. A
process for preparing the compounds             ethyl) - [err] -
aminoethyl] - [err]-methyl - [err]-  of general formula I -herein, in which
two           aminoethanol.                      moles of
50 



3. N- [N[err]  - [err] - ethyl -        - hydroxy-        5  ethyl) -[err]-
aminoethyl] -[err]-ethyl  [err]-           aminoethanol.             4. N -
[N[err] - ([err]  isopropyl - [err] - hydroxy-           ethyl) - [err] -
aminoethyl] - [err] - isopropyl - [err]-           aminoethanol.
or the ketal of IIB  are condensed under        10   5. N  - [N[err] -
(isopropyl) - [err] - amino-  reducing conditions with one mole of
ethyl] - [err] - ethyl - [err] - aminoethanol.             6. N - methyl -
N- [N[err] - methyl - N[err]-           ([err] -ethyl- [err]- hydroxyethyl)
- [err]-amino-           ethyl] - [err]- ethyl - [err] - aminoethanol.
15   7. N - ethyl - N - [N1 - (isopropyl) - [err]-           aminoethyl] -
[err] - ethyl -[err] - aminoethanol.  to form the following amine
55             8. N - [N[err] - ([err] - ethyl -[err]- hydroxyethyl)-
[err]- methyl - [err] - aminoethyl] - [err]- ethyl -[err]-
aminoethanol.        20   9. N - [N[err] - ([err] - ethyl -[err] -
hydroxyethyl)-           y - aminopropyl] -[err]-ethyl - [err]-  amino-
ethanol.             10. N - [err] - hydroxyethyl) - N  - [N1-
L           ([err] - hydroxyethyl) - N[err] - ([err] - ethyl - [err] -
wherein R, R[err], R[err] and X are as defined in        25  hydroxyethyl)
- [err] - aminoethyl] -[err] - ethyl-  claim 1, and B is a hydroxy group or
a sub-           [err] - aminoethanol.                         stituted
hydroxy group.             11. N - ethyl -N- [N[err] - ethyl - N[err] -
([err]-    17. A  process according to  claim  16, 60          ethyl -
[err] - hydroxyethyl) - [err] - aminoethyl]-  wherein the amine of formula
IIIA is pro-          [err] - ethyl - [err] - aminoethanol.
duced in situ from the corresponding difunc-        30   12. N - [N[err] -
(sec. - butyl) - [err] - amino-  tional alkylene derivative ethyl] -[err] -
ethyl - [err] - aminoethanol.             13. N - [N[err] - (tert. - butyl)
- [err] - amino-           ethyl] - [err] - ethyl - [err] - aminoethanol.
14. N - [N1 - (tert. - amyl) - [err] - amino-  wherein Y is a nitrile, and
X[err] is a lower 65        35  ethyl] - [err] - ethyl - [err] -
aminoethianol.  alkyl-substituted or unsubstituted methylene
15. A process for preparing the compounds  radical and n is zero or one, or
Y is a nitro           of general formula I herein, in which two  group or
an oximino or a hydroxylamino           moles of
group and X[err] is the same as X in claim 1.
18. A process for preparing the compounds  70                         H
of general formula I herein, in which two
moles of an ethylene compound  of the                      formula: [err]
[err]          40  are condensed with one mole of     are condensed with
one mole of the following  75                                amine in the
presence of a suitable acid cata-                         lyst
to form the following amine                    HN-X-NH [err]     



wherein R, R[err], R[err] and X are as defined in        45  claim 1 and B
is a hydroxy group or a sub-   stituted  hydroxy  group  (as hereinbefore
wherein R, R[err], R[err] and X are as previously           defined).
defined in claim 1.                     22                        961,317
19. A process for preparing the compounds  wherein R, R[err], R[err] and X
are as defined in  of general formula I herein, in which two  claim 1, and
R[err] and R[err] are identical; and B is  10            moles of
a hydroxy group or a substituted hydroxy                         [err]
20. A process for preparing the compounds                        of general
formula I herein, in which two                      moles of
15            5  are condensed with one mole of
Halogen-X-Halogen             are condensed with one mole of  to form the
following amine                                                   0
0   [err]              wherein Z is -OH  or halogen or quaternary
ammonium or -OR[err] where R[err] is an organic  20
radical, to form                    and the resulting compound IVC reduced
to form                25  wherein R, R[err] and R[err] are as defined in
claim  are condensed under reducing conditions with  35            1,
R[err] and R[err], being identical and X[err] is an 



unsubstituted or a lower alkyl-substituted            methylene group and n
is zero or 1, and B            is a hydroxy group or a substituted hydroxy
21. A process for preparing the compounds            of general formula I
herein, in which two            moles of                        H  R2
[err]                      or the acetal of IIIE to form
961,317                         23         wherein R, R[err] and R[err] are
as defined in claim  is a hydroxy group or a substituted hydroxy         1,
R[err] and R[err] being identical, R[err] and R[err] are  group.
25         the same or different and are hydrogen atoms    24. A process
according to claim  21, in         or lower alkyl groups, X[err] is an
unsubstituted  which the compound of formula IID is pre-      5  or a lower
alkyl-substituted methylene group,  pared in situ by the reduction of the
corre-         and n is zero or one, and B is a hydroxy  sponding
hydroxylamino compound of the         group or a substituted hydroxy group.
formula:                                   30         22. A process
according to claim  21, in      which the compound of formula IID in which
10  R[err] is hydrogen is prepared in situ by the         reduction of the
corresponding oximino com-         pound of the formula:
wherein R and R[err] are as defined in claim 1,
and B is a hydroxy group or a substituted                      hydroxy
group.                                           25. A process for
preparing the compounds 35         wherein R is as defined in claim 1, and
B   of general formula I herein, in which two 15  is a hydroxy group or a
substituted hydroxy  moles of     group.          23. A process according
to claim  21, in                 H          which the compound of formula
IID in which R[err] is hydrogen is prepared in situ by the
[err]      20  reduction of the corresponding nitro com-         pound of
the formula:                       H                  are condensed with
one mole of a salt of             wherein R is as defined in claim  1, and
B   to form   [err] 



and the resulting compound IVC reduced to form             45  wherein R,
R[err] and R[err] are as defined in claim  is condensed with one mole of 1,
and X[err] is an unsubstituted or lower alkyl-         substituted
methylene group and n is zero or         1, and B is a hydroxy group or a
substituted         hydroxy group. 50    26. A process for preparing the
compounds         of general formula I herein, in which one  to form
mole of                     H                       24
961,317                 wherein R, R[err], R[err], R[err] and X are as
defined  is condensed with one mole of                 in claim  1, and B
is a hydroxy group or a                 substituted hydroxy group. 27. A
process for preparing the compounds                 5   of general formula
I herein, in which one       [err] [err]                              and
the compound of formula IVF then reduced to form
[err]    



wherein R, R[err], R[err], and R[err] are as defined in  wherein R, R[err],
R[err], R[err] and X are as defined in             15  claim 1, X[err] is a
lower alkyl-substituted or un-  claim 1, and B is a hydroxy group or a sub-
substituted methylene group, and n is zero or  stituted hydroxy group.
30                 one and R[err] is a hydrogen atom or a lower    29. A
process for preparing the compounds                 alkyl group, and B is a
hydroxy group or a  of general formula I herein, in which one
substituted hydroxy group.                  mole of             20   28. A
process for preparing the compounds    of general formula I herein, in
which one                      [err]                 mole of
[err]                                                      is condensed
with one mole of               35                 is condensed with one
mole of    [err]                 to form                  and the resulting
compound IVJ reduced to form [err]                wherein R, R2[err]
R[err], and R[err] are as defined in    33. A process according to claim
30, in          claim 1, R[err] and R[err] are as defined above and   which
the compound of formula IID is pre-       5  X[err] is an unsubstituted or
a lower alkyl-sub-  pared in situ by the reduction of the corre-  40
stituted methylene group and n is zero or 1,  sponding hydroxylamino
compound of the          and B is a hydroxy group or a substituted
formula:          hydroxy group.          A process for preparing the
compounds       10  of general formula I herein, in which one mole
wherein R and R[err] and B are as defined in            claim 30.
34. A process for preparing the compounds          is condensed under
reducing conditions with  of general formula I herein, in which a com-
one mole of                             pound of the formula:  



[err]             wherein R, R[err], R[err] and R[err] are as defined in
claim  1, R[err] is a hydrogen atom  or a lower     20  alkyl group, X[err]
is a lower alkyl substituted          one or two, and B is a hydroxy group
or a          substituted hydroxy group.       and the Halo-derivative is
then treated with          31. A process according to claim  30, in  base
to form      25  which the compound of formula IID in which          R[err]
is hydrogen is prepared in situ by the          reduction of the
corresponding oximino com-          pound of the formula
[err]                   [err]                     and the product of
formula 1VM treated with  55                                         acid
or base to form      30  wherein R and B are as defined in claim 30.
32. A process according to claim  30, in           which the compound of
formula IID in which           R2 is hydrogen is prepared in situ by the
reduction of the corresponding nitro com-      35  pound of the formula:
wherein R is as defined in claim  1, and            wherein D is
wherein R and B are as defined in claim 30.                26
961,317            35. A process for preparing the compounds and the
product reacted with an organo-            of general formula I herein, in
which a com-     metallic reagent to form.    pound of the formula:
which is then hydrolyzed to form            is treated with acid to form
[err]                     wherein R is as defined in claim I and R[err] is
40                                         an alkyl, aryl or aralkyl group,
and wherein 



wherein R is as defined in claim, 1, and D is           wherein D is
[err]                  A process for preparing the compounds          36. A
process according to any one of the  of general formula I herein, in which
two  45            preceding claims 15 to 35, wherein the group-   moles of
the following compound        ing CH[err]B forms a carboxylic acid (-COOH)
or an ester thereof which is converted to a           15  hydroxymethylene
group by. reduction.             37. A process according to any one of the
preceding claims 15 to 36, wherein B is a           halogen and is
converted to a hydroxy group by hydrolysis with a base.             38. A
process according to any one of the  are condensed with one mole of
20  preceding claims 15 to 37, wherein B is an           ether group which
is converted to a hydroxy           group by acid hydrolysis.
39. A process according to any one of the to form.           preceding
claims 15 to 38, wherein B is an           25  esterified hydroxy group
which is converted             to a hydroxy group by hydrolysis. 40. A
process preparing the compounds             [err]               of general
formula I herein, in which the       30            and the product then
reduced  and hydro             ot the acetal thereof is condensed with
961,317                              27               42. A process for
preparing the compounds   R[err] is the group                 of general
formula I herein, wherein one mole                 of                 5. is
condensed with  in which R is lower alkyl (of 1 to 6 carbons),
[err]                R[err] and R[err] are the same or different and  40
are hydrogen atoms, lower alkyl (of 1 to 6
[err]                       carbons) or lower hydroxyalkyl groups (of 1
to 6 carbons),                 in the presence of hydrocyanic acid to form
R[err] is a lower alkyl (of 1 to 6 carbons) or
lower hydroxyalkyl (of 1 to 6 carbons) group  45
X is a lower alkyl-substituted or unsubsti-
tuted alkylene group having 2 or 3 carbon                             atoms
separating the two nitrogen atoms and 



at least one of these carbon atoms forms a
methylene group in the chain,               50
and the non-toxic acid addition salts thereof, and the nitrile group of the
resulting com-  and a pharmaceutically acceptable carrier.              10
pound then converted to a hydroxymethylene    47. A pharmaceutical
composition accord- group by hydrolysis of the nitrile to an alde-  ing to
claim 46, wherein the hydroxy diamine                 hyde, ester or acid
followed by reduction  is N - [N[err] - ([err] - methyl - [err] -
hydroxyethyl)-  55                 wherein R and R2 are as defined in claim
[err] - aminoethyl] - [err] - methyl - [err] - amino-                 1,
and wherein D is                  ethanol.
48. A pharmaceutical composition accord-             ing to claim 46,
wherein the hydroxy diamine                                   is N -
[N[err] - ([err] - ethyl - [err] - hydroxyethyl)-  60
[err] - aminoethyl] - [err] - ethyl - [err] - amino-
ethanol.              43. A process according to any one of the    49. A
pharmaceutical composition accord-   preceding claims, in which R. and/or
R[err] are  ing to claim 46, wherein the hydroxy diamine
inserted by treating  a compound of the  is N - [N[err] - ([err] -
isopropyl - [err] - hydroxy-  65                 formula:
ethyl) -  [err]- aminoethyl] -[err]- isopropyl - [err]-
aminoethanol.                          50. A pharmaceutical composition
accord-                              ing to claim 46, wherein the hydroxy
diamine              is N - [N[err] - (isopropyl) - [err] - aminoethyl]-
70                              [err] - ethyl - [err]- aminoethanol.
51. A pharmaceutical composition accord-
ing to claim 46, wherein the hydroxy diamine         with a tertiary
alcohol or an olefin containing  is N - methyl - N - [N[err] - ([err] -
ethyl - [err]-                 a tertiary carbon atom using an acid
catalyst  hydroxyethyl) - [err] - aminoethyl] - [err] - ethyl- 75
and then reducing the amide so formed,  [err]-aminoethanol.       wherein
R[err] is hydrogen, R[err] is a tertiary alkyl    52. A pharmaceutical
composition accord-             25  group, X[err] is an unsubstituted or a
lower  ing to claim 46, wherein the hydroxy diamine       alkyl-substituted
methylene group and n is 0,  is N - ethyl - N - [N[err] - (isopropyl)
-[err]-       1 or 2.                              aminoethyl] -  [err] -
ethyl - [err] - aminoethanol.  80                   44. The preparation of
hydroxy diamines of    53. A pharmaceutical composition accord-
formula I substantially as described.       ing to claim 46, wherein the
hydroxy diamine        30   45. Hydroxy diamines of formula I when-  is N -
[N[err] - ([err] - ethyl - [err] - hydroxyethyl)-                 ever
prepared substantially as described.    [err]- methyl -[err] - aminoethyl]
- [err] - ethyl - [err]-                   46. A pharmaceutical composition
contain-  aminoethanol.                              85                 ing
as an active ingredient at least one    54. A pharmaceutical composition
accord-                 hydroxy diamine of the formula              ing to
claim 46, wherein the hydroxy diamine       is N - [N[err] -     ethyl -
[err] - hydroxyethyl)-                               [err] - aminopropyl] -
[err]- ethyl - [err]-amino-             ethanol.
90             55. A pharmaceutical composition accord-
ing to claim 46, wherein the hydroxy diamine                 is N- ([err] -
hydroxyethyl) - N - [N[err] -[err]-          28.
961,317    hydroxyethyl) - [err] ([err]-ethyl-[err]-hydroxy-  ing to claim
46, wherein the hydroxy diamine    ethyl) - [err]-aminoethyl] - [err]
-ethyl - [err]-  is N - [N[err] - (tert.-amnyl) - [err] - aminoethyl]-
aminoethanol.                              [err] - ethyl - [err] -
aminoethanol.          25 



56. A pharmaceutical composition accord-    60. A pharmaceutical
composition accord- 5  ing to claim 46, wherein the hydroxy diamine  ing to
any one of claims 46 to 59, wherein     is N - ethyl - N - [N[err] - ethyl
- N[err] -([err] the concentration of the active ingredient of     ethyl -
[err] - hydroxyethyl) - [err] - aminoethyl]-  formula I is in the range of
10 mg. to 500     [err]- ethyl - [err] - aminoethanol.         mg.
25       57. A pharmaceutical composition accord-.   61. A pharmaceutical
composition accord- 10  ing to claim 46, wherein the hydroxy diamine  ing
to any one of claims 46 to 59, wherein     is N - [N1 - (sec;- butyl) -
[err] - aminoethyl] -  the concentra tion of the active ingredient of
[err] - ethyl - [err]- aminoethanol.        formula I is from 0.6 g. to 30
g.       58. A pharmaceutical composition accord-     ing to claim 46,
wherein the hydroxy diamine   STEVENS, LANGNER, PARRY &. 15  is N - [N[err]
- (tert. - butyl) - [err] - aminoethyl]-         ROLLINSON,       [err]
ethyl - [err] - aminoethanoL                 Chartered Patent Agents,
59.  A pharmaceutical composition accord-           Agents for the
Applicants.            Leamington Spa: Printed for Her Majesty's Stationery
Office, by the Courier Press               I       (Leamington) Ltd.-1964.
Published by The Patent Office, 25 Southampton Buildings,
London, W.C.2, from  which  copies may be obtained.
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