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in or relating to the Preparation of Substituted Morpholines We, ALBERT
BOEHRINGER, ERNST BOEH-  of the general formula RINGER, ILSE  LIEBRECHT and
JULIUS LIE- BRECHT all German citizens and all of Ingel- heim am Rhein,
Geany, trading in partner-               [err] 5  ship as C. H. BOEHRINGER
SOHN, do hereby declare the invention, for which we pray that- a patent may
be granted to us, and the method  . where [err] is a phenyl residue, which
if by which it is to be performed, to be particu-  desired can be
substituted by a hydroxyl group   45 larly described in and by the
following stae-  or alkyl or alkoxy residue having from 1-5 ment:-
carbon atoms, [err] and [err] are hydroxyl atoms The present invention
relates to a process  or phenyl or alkyl residues anf [err] is a hydro- for
the production of new substituted mor-  gen atom or a phenyl residue, can
be sub- pholines.                                   jected to morpholine
ring closure under per-   50 Processes for the production of morpholine
ticularly mild conditions and without disturb- 15  derivatives are already
known in which di-  ing side-reactions. ethanolamines are treated, for
example, by    According to the present invention, there- heating to
temperatures of 160-180[err]C. with  fore, we provide a process for the
preparation 70%  sulphuric acid in order to bring about  of substituted
morpholines of the general    55 



morpholine ring closure.                    formula 20    However, it is
particularly necessary when preparing  substituted  morpholines to use
specially mild reaction conditions for the ring closure. In this case the
danger of undesired             [err] side reactions exists. which can be
brought 25  about by the influence of the temperature or'
4/ the acids employed for the ring closure.                   NH The object
of the present invention is, there- fore, a process by which ring closure
leading   where [err], [err], [err] and [err] have the above-stated to the
production of morpholine derivatives    meanings, in  which substituted
diethanol- can be carried out under particularly mild re-  amines of the
general formula                 60 action conditions, e.g. without
additional heat- ing or with only slight heating. In specifica-
[err] tion No. 662,829 a process is described according to which ring
closure takes place 35  when the substituted diethanolamine is allowed to
stand in solution. However, such an easy  where [err], [err], [err] and
[err] have the above- ring closure is limited to very definite indivi-
stated meanings, are treated with acid. dinal cases, whereas generally
vigorous condi-    According to a feature of the invention ring tions are
necessary.                        closure is brought about with
concentrated sul-  65 It has now surprisingly been found that a  phuric
acid without heating. group of substituted diethanolamines    According to
a further feature of the inven-    2                        773,780 [err]



773,780 [err]       4                                      773,780 2 or 3
times with water, dried over sodium   bath for 6 hours in 10%  hydrochloric
acid. sulphate and the benzene distilled off. The  After the usual working
up the hydrochloride residue crystallizes with alcoholic hydrochloric  of
2-phenyl-3-methyl-morpholine crystallizes acid. It is filtered off with
suction and washed  from methyl-alcoholic hydrochloric acid and 5  with
acetone. The reaction product 1-(p-  acetone. Mp.=182[err] C.
tolyl)-1-keto-2-benzyl-ethanolaminoethane  is             EXAMPLE 10.
obtained in a 60% yield, Mp. =171[err] C.
2,6-diphenyl-3,5-dimethyl-morpholine. 100 g of this product are
hydrogenated in  2 mols of 1-phenyl-1-keto-2-bromo-propane 1 litre of
methanol in the presence of 30 ccs  produces, on reaction with 1 mol of
benzyl- 10  of 2% palladium chloride solution and char-  amine, N -
benzyl-[err]-diphenyl-[err]-diketo-  75 coal. When 2 mol of hydrogen have
been   [err]-dimethyl-diethylamine, which on catalytic absorbed, the
reaction ceases., The catalyst is    reduction gives
[err]-diphenyl-[err]-dihydroxy- filtered off with suction, the methanol is
[err]-dimethyl-diethylamine. removed by distillation and the residue, 1-(p-
1 g of this product is dissolved in 1.5 ccs 15  tolyl) - 1 -
hydroxy-2-ethanolaminoethane, is  of concentrated sulphuric acid and the
product   80 heated with 700 ccs of 30%  sulphuric acid  worked up in the
normal manner after stand- over a water bath in an open flask. It is  ing
overnight at room  temperature. 2,6- allowed to cool, diluted with 700 ccs
of water  Diphenyl - 3,5-dimethyl-morpholine, Mp. = and made alkaline with
caustic soda solution.  147[err] C, is obtained. 20  It is then shaken
three times with ether, the              EXAMPLE II.                   85 



ethereal solution  is dried  and the ether
2-(m-hydroxyphenyl)-morpholine. . evaporated. The residue produces crystals
of    1 -(3-hydroxyphenyl)-1-hydroxy-2-ethanol- 2 -
(p-tolyl)-morpholine-hydrochloride  with  aminoethane, prepared by the
catalytic hydro- alcoholic hydrochloric acid, which are filtered   genation
of 1-(3-hydroxyphenyl)-1-keto-2- 25  off with suction and washed with
acetone.  ethanolaminnoethane, is heated for 2 hours on  90 Mp. =181[err]
C. Yield= 73% of theory.          a water bath with ten times the quantity
of EXAMPLE 7.                   20%  hydrochloric acid, filtered over
animal 3-phenyl-2-(p-methoxyphenyl)-morpholine.    charcoal, and reduced in
vacuo. The residue 50 g of 2-phenyl-1-hydroxy-1-(p-methoxy-  is made
strongly alkaline with ammonia. The 30  phenyl) -
2-ethanolamino-ethane-hydrochloride   base, 2-(m-hydroxyphenyl)-morpholine
crys- 95 produced by hydrogenation in the presence of  tallizes out, is
filtered  with suction  and palladium  of 2-phenyl-1-keto-1-(p-methoxy-
washed with water, M.pt. = 177[err] C., yield phenyl) -
2-benzyl-ethanolaminoethane-hydro-  35% of the theoretical yield. chloride
obtained from 2-phenyl-1-keto-1-(p-    What we claim is:- 35
methoxyphenyl)-2-bromoethane  by  reacting    1. A process for the
preparation of substi-  100 with benzylethanolamine, are boiled with 500
tuted morpholines of the general formula ccs of 5% hydrochloric acid for
two hours and after cooling, the solution is made alkaline with caustic
soda solution, the base taken up 40  in chloroform  and the chloroform
distilled.             [err] The residue when treated with alcoholic hydro-
chloric acid gives the hydrochloride of 3- phenyl -
2-(p-methoxyphenyl)-morpholine  of Mp.=238[err] C. 45
EXAMPLE 8.                   where [err] is a phenyl residue, which may be
2-(p-hydroxyphenyl)-morpholine.       substituted by a hydroxyl group or an
alkyl 1 - (p - hydroxy-phenyl)-1-keto-2-ethanol-  or alkoxy residue, having
from  1-5 carbon  105 aminoethane-hydrochloride obtained from  1-  atoms,
[err] and [err] are hydrogen atoms or (p -
hydroxyphenyl)-1-keto-2-bromoethane by  phenyl or alkyl residues and [err]
is a hydrogen 50  reacting with monoethanolamiine is hydro-  atom or a
phenyl residue, in which substituted 



genated in methanol in the presence of palla-  diethanolamines of the
general formula dium at room temperature. The methanol is distilled from
the weakly acid reacting solu- tion, and the hydrochloride of 2-(p-hydroxy-
110 55  phenyl)-morpholine of Mp. =220[err] C. crystal- lizes out directly.
EXAMPLE 9.                  wherein [err], [err], [err] and [err] have the
above- 2-phenyl-3-methyl-morpholine.        stated meanings, are treated
with acid. 10 g of [err]-phenyl-[err]-methyl-[err]-dihydroxy-  2. A process
as claimed in claim  1, in 60  diethylaminehydrochloride,  produced  from
which ring closure is brought about with bromopropiophenone by reaction
with benzyl-  concentrated sulphuric acid without heating   115
ethanolamine and hydrogenation of the result-    3. A process as claimed in
claim  2, in ing [err]- phenyl-[err]-methyl-[err]-keto-[err]-hydroxy-
which the starting material is the free substi- N - benzyl -
diethylaminehydrochloride with   tuted diethanolamine and the reaction is
65  palladium and charcoal, are heated on a water-  carried out with
cooling. 1111111111111111111111    773,780
5 4. A process as claimed in claim  2, in   where [err] is an unsubstituted
phenyl residue which the starting material is a salt of the   and [err] is
an alkyl group having from  1-5 substituted diethanolamine and the reaction
is  carbon atoms. carried out at room temperature.                11. As
new compounds, morpholine deriva- 5     5. A  process as claimed in claim 1
in  tives of the general formula                  30 which ring closure is
brought about by using dilute acid at temperatures below 100[err] C. 6. A
process as claimed in claim  5, in which sulphuric acid, hydrobromic acid
or 10  hydrochloric acid are used as the dilute acid.               [err] 



7. A process as claimed in any  of the preceding claims, in which the
substituted                   [err] diethanolamine used as staring material
is obtained by reacting benzylethanolamine with 15 a suitable halogenated
ketone and catalytic hydrogenation of the reaction product. 8. A process
for the preparation of substi-   where [err] is a mono-hydroxy-phenyl
residue tuted morpholines substantially  as herein      12. 2-(p-hydroxy
phenyl)-morpholine. described.                                    13.
2-phenyl-3-methyl-morpholine 20    9. A process for the preparation of
substi- tuted  morpholines  sunstantially as herein described with
reference to the examles                   For the Applicants, FRANK B.
DEHN & CO., 10. As new compounds, morpholine deriva- tives of the general
formula                          Chartered Patent Agents, Kingsway House,
103, Kingsway, London, W.C.2. [err]                         Reference has
been directed, in pursuance of Section 8 of the Patents Act, 1949, to
Specification No. 705,543. Leamington Spa: Printed for Her Majesty's
Stationery Office, by the Courier Press.-1957. Published at The Patent
Office, 25, Southampton Buildings, London, W.C.2, from which copies may be
obtained.    


