
872,991                                  5              Composition:
C[err]H[err]O[err]N[err](molecular weight 577.3)
Calculated: C= 56.12%, H=6.11%, O=30.49%     N= 7.28%   Found:  C=56.01%,
H=6.34%, 0=30.68%,                                       N= 7.01%.
EXAMPLE 7                 reduced pressure at room temperature and
Diethanolaminomethyl-tetracycline introduced into 2000 cc of dry ther. A
light                       ascorbate                yellow precipitate of
diethanolaminomethyl-    10   3.0 Grams of gaseous formaldehyde are
tetracycline ascorbate separates which is then  20        introduced at +
10[err]C into a mixture of 400  isolated and washed with ether. The
reaction        cc of methanol, 10.5 grams of diethanolamine  product can
be freed from the adhering sol-        (0.1 mol), 17.6 grams of ascorbic
acid (0.1  vent at 40[err]C under reduced pressure. The        mol) and
44.3 grams of tetracycline (base)  yield amounts to 68.2 grams (=92.5%  of
15 (0.1 mol). After standing for 1 hour the  the theoretical yield). The
light yellow crystals 25        reaction  solution  is  concentrated  under
decompose above 98[err]C.            Composition:         Compositon:
C[err]H[err]O[err]N[err] (molecular weight 737.4)
Calculated. C=53.71%, H=5.88%, O=34.72% 30
N= 5.70%                            Found:     C= 54.00%, H=5.91%,
0=34.56%,                                        N= 5.88%.
EXAMPLE 8                 obtained. The clear solution is stirred for a
N-(Diethylaminoethyl)-aminomethyl-   further 30 minutes and concentrated at
20[err]C  45    35            tetracycline diacetate         under reduced
pressure. By precipitation with          400 cc of methanol, 11.6 grams of
diethyl-  ether (2000 cc) N-(diethylaminoethyl)-amino-
amino-ethylamine (0.1 mol), 12.0 cc of glacial  methyl-tetracycline  is
obtained as a        acetic acid (0.2 mol) and 14.3 cc of a
microcrystalline yellow powder. It is washed        methanolic formaldehyde
solution (of 21.1%   with ether and dried at 40[err]C under reduced  50
40 strength) (0.1 mol) are mixed together. 44.3  pressure. The yicld
amounts to 61.2 grams        Grams of tetracycline (base) (0.1 mol) are
(88.4% of the theoretical yield). The reaction        added at room
temperature over a period of  product decomposes above 120[err]C.
1[err] hours, while stirring, to the solution 



Composition:    55                      C[err]H[err]O[err]N[err] (molecular
weight 692.4)                             Calculated: C=57.19%, H=6.99%,
O=27.73%,                                        N= 8.09%
Found:    C=57.34%, H=7.20%, 0=27.76%,
N= 8.34%.     60                EXAMPLE 9                  and is
introduced into 1000 cc of dry ether. 70
Piperidinomethyl-tetracycline penicillin G    The light yellow precipitate
of piperidino-                          salt  _
methyl-tetracycline thus obtained is isolated,       (a)
Piperidinomethyl-tetracycline:    washed with ether and dried at 40[err]C
under          In 300 cc of methanol are dissolved at room  reduced
pressure. The yield amounts to 4.93    65 temperature  13.0  grams of
N-methoxy-  grams (91.2% of the theoretical yield). The  75
methylpiperidine (0.1 mol) and 44.3 grams of  product dissolves easily in
water, methanol,        tetracycline (base) (0.1 mol). After standing
tetrahydrofurane, chloroform, glacial acetic        for 2 hours the clear
solution is concentrated  acid and pyridine. It decomposes above 155[err]C.
under nitrogen- and under reduced pressure,                Composition:
80                      C[err]H[err]O[err]N, (molecular weight 541.3)
Calculated   C=62.08%, H=6.53%, O=23.65%,
N=7.76%                             Found:     C=61.99%, H=6.40%, 0=23.53%,
N=7.95%.                         872,991         (b)
Piperidinomethyl-tetracycline penicillin  and the whole is shaken
vigorously. The       G salt:                                   aqueous
phase is separated and lyophilized.         5.4 Grams of
piperidinomethyl-tetracycline  The light yellow
piperidinomethyl-tetracycline       (0.01 mol) are dissolved in 75 cc of
water.  penicillin G salt is obtained in a yield of 8.5  10 An ethereal
solution of 3.3 grams of penicillin  grams (=96.8%  of the theoretical
yield).       G (0.01 mol) is added to the solution at 5[err]C,  It
decomposes above 139[err]C.               Composition: 



C[err]H[err]O[err]NS (molecular weight 875.5)    15
Calculated:  C=60.30%, H=6.10%, 0=21.93%,
N= 8.00%, S=3.67%                             Found:      C=60.09%,
H=6.12%, 0 =22.03 %,                                         N= 8.22%, S
=3.96%.                       EXAMPLE 10                  trihydrate (base)
(0.01 mol). The solution   20  Pyrrolidino-methyl-tetracycline pantothenate
which becomes clear very soon is allowed to         (a)
Pyrrolidinomethyl-tetracycline:    stand for 30 minutes under nitrogen.
Lyo-       710 milligrams of pyrrolidine and 1.4 cc  philization  yields
pyrrolidinomethyl-tetra-  30       of a formaldehyde solution (0.01 mol) of
cycline. The light yellow product decomposes       36.7%  strength are
dissolved in 350 cc of above 156[err]C. The yield amounts to 5 grams   25
water. Into the solution are introduced at  (=95%  of the theoretical
yield).        15[err]C, while stirring, 5.0 grams of tetracycline
Composition:   35                       C[err]H[err]O[err]N[err] (molecular
weight 527.3)                             Calculated: C=61.45%, H=6.31%,
O=24.27%,                                        N= 7.97%
Found:     C=61.71%, H=6.09%, O= 24.23%,
N= 8.16%.    40   (b) Pyrrolidinomethyl-tetracycline  panto-  thenate
solution by means of a cation ex-       thenate:
changer). Lyophilization yields the light yellow         5.3 Grams of
pyrrolidinomethyl-tetracycline  pyrrolidinomethyl-tetracycline
pantothenate. It       (0.01 mol) are dissolved in 30. cc of water,
decomposes above 122[err]C. The yield amounts  5C       and there are then
added 43.8 cc of an aqueous  to - 7.3 grams (=97.3%  of the theoretical
45  pantothenic acid solution of 5%  strength  yield).       (0.01 mol)
(prepared from a sodium panto-               Composition:
C[err]H[err]O[err]N[err] (molecular weight 746.4)   55
Calculated:  C=57.88%, H=6.75%, 0=27.86%,
N= 7.51%                            Found:     C=57.94%, H=6.51%, O=27.77%,
N= 7.70%.                       EXAMPLE 11                  sure and
introduced into 1500 cc of dry ether,   60
Diethylaminomethyl-tetracycline     whereupon the light yellow
diethylamino-         10.8 Grams of diethyl-oxymethylamine (of
methyl-tetracycline separates. The precipitate       95%  strength) (0.1
mol) and 44.3 grams of  is isolated, washed with ether and dried at 70
tetracycline (base) (0.1 mol) are introduced  40[err]C  under reduced
pressure. The yield       at -10[err]C into 350 cc of methanol. The
amounts to 44.3 grams (= 83.7%  of the 



65  reaction mixture is stirred for one hour. The  theoretical yield). The
product decomposes       solution is concentrated under reduced pres-
above 158[err]C    75        Composition:
C[err]H[err]O[err]N[err] (molecular weight 529.3)
Calculated: C=61.22%, H=6.66%, O =24.18%,
N= 7.94%                            Found:     C= 61.42%, H =6.86%, O
=24.10%,  80                                    N= 8.21%.
872,991      EXAMPLE 12                   cycline is obtained by
concentrating the mother                 Aminomethyl-tetracycline
liquor under reduced pressure. The product is          4.6 Grams of
tetracycline (ammonium salt)  dried at 40[err]C under reduced pressure. It
de-       (0.01 mol) are dissolved at 25[err]C in 100 cc  composes slowly
above 180[err]C. The free base, 15    5  of methanol. To the clear solution
are added  as compared with most of the substituted        1.4 cc of a
methanolic formaldehyde solution  aminomethyl compounds, is less soluble in
(of 21.1% strength) (0.01 mol). After about  water. However, it forms salts
with organic        30 minutes the precipitation of yellow amino-  acids,
for example, with acetic acid, which are        methyl-tetracycline sets
in. After 3 hours the  easily soluble in water. The yield amounts to  20
10 precipitate is isolated, and washed with ether.  4.0 grams (= 85.0% of
the theoretical yield).       A further quantity of the aminomethyl-tetra-
Composition:                              C[err]H[err]O[err]N[err]
(molecular weight 473.2)                              Calculated: C=58.33%,
H=5.75%, O=27.04%,   25                                     N= 8.88%
Found:      C=58.19%, H=5.79%, O=27.26%,
N= 8.67%.                        EXAMPLE 13                   4.6 grams of
oxytetracycline (base) (0.01 mol)
Piperidinomethyl-oxytetracycline    are dissolved at 35[err]C, while
stirring, in 30  45                         acetate                   cc of
glacial acetic acid. 0.6 Gram of para-    (a) 1.8 Grams of N:
N[err]-methylene-dipiper-  formaldehyde (0.02 mol) is added to the solu-
idine (0.01 mol) and 4.6 grams of oxytetra-  tion, and the whole is stirred
for 30 minutes. 



cycline (base) (0.01 mol) are dissolved at 15[err]C,  The residual
undissolved paraformaldehyde is       while stirring, in 30 cc of glacial
acetic acid.  then separated. The dear filtrate is concen- 50   35  After 2
hours the reaction mixture is added,  trated under nitrogen and under
reduced pres-       while stirring, to 300 cc of ether. The light  sure,
and introduced into 100 cc of ether.       yellow  precipitate of
piperidinomethyl-oxy-  The light yellow precipitate of piperidino-
tetracycline acetate is off with suction,  methyl-oxytetracycline  acetate
is  further washed with ether, and dried at 40[err]C under  treated as
described above. The yield amounts  55   40  reduced pressure. The yield
amounts to 5.2  to 5.3 grams (=86% of the theoretical yield).       grams
(= 84% of the theoretical yield). The  The products obtained under (a) and
(b) have       product decomposes above 135[err]C           the same
properties.          (b) 0.85 Gram of piperidine (0.01 mol) and
Composition:   60                        C[err]H[err]O[err]N[err],
(molecular weight 617.3)            Calculated: C=58.32%, H=6.37%,
O=28.51%,                                           N= 6.80%
Found:      C= 58.60%, H =6.35%   O =28.44%,
N= 6.79%.    65                 EXAMPLE 14                    time the
crystallization of the pyrrolidino-
Pyrrolidinomethyl-tetracycline     methyl-tetracycline formed is complete,
and          To 120 cc of methylene chloride are added  the contents of the
flask solidify.     80       7.5 cc of pyrrolidine and 6.5 cc of a methano-
There are obtained fine needles, which are       lic solution of
formaldehyde (content 48.5%  often united in clusters. The yield (after
70  of formaldehyde). The water formed by the  drying the product for 24
hours at 60[err]C       reaction is removed by means of sodium  in the
vacuum) amounts to 29.20 grams       sulphate (calcined). To the dried
solution are  (=73%  of the theoretical yield).    85       added dropwise
in portions, while stirring,    The product has the specific rotation
33.6 grams of tetracycline (anhydrous). The  [[err]][err]22[err]C =
-183[err]C (in methanol). It melts   75  suspension first obtained soon
becomes a clear,  at 162-165[err]C (with decomposition). 1250        dark
yellow solution, which becomes turbid  milligrams of the product dissolve
in 1 cc        after a further 10-20 minutes. In a short  of water at
18[err]C.                         90               Composition:
C[err]H[err]O[err]N[err] (molecular weight 527.3)
Calculated:  C=61.45%, H=6.31%, 0=24.27%, N=7.97%
Found:       C=61.71%, H=6.09%, O =24.23%, N= 8.16%.       



WHAT WE CLAIM  IS:                        10.
Diethanolaminomethyl-tetracycline or its                    1.
Physiologically tolerable aminomethyla-  ascorbate.                  tion
products of tetracycline, chloro-tetra-   1l. N - (Diethylaminoethyl) -
aminomethyl -                  cycline and hydroxy-tetracycine in their
anti-  tetracycine or its diacetate.              5  bacterial isomeric
forms, which products cor-    12. Piperidinomethyl-tetracycline penicillin
50                  respond to the presumed general formula   G salt.
13. Pyrrolidinomethyl-tetraycline or its
pantothenate.                                14.
Diethylaminomethyl-tetracycline.
15. Aminomethyl-tetracycline or its acetate. 55
16. Piperidinomethyl-oxytetracycline or its
acetate.                                        17. A process for the
manufacture of new,
water-soluble, physiologically tolerable amino-
methylation products of the tetracyclines as de-  60
fined in claim  1, wherein an anti-bacterial        in which
R[err]represents hydrogen or an alkyl  isomeric form  of tetracycline,
chloro-tetra-                 group containing 1 to 8 carbon atoms, a
cycline or hydroxytetracycline corresponding             10 cycloalkyl, a
hydroxyalkyl or a diethylamino-  to the general formula
ethyl group, R[err] represents hydrogen or an                 alkyl group
containing 1 to 8 carbon atoms,       a cycloalkyl or a hydroxyalkyl group,
or                [err]                  15 represents the radical of a
heterocyclic amine,                 R[err] represents hydrogen or chlorine,
and R[err]  in which R, and R4 have the meanings given
represents hydrogen or, where R[err] is hydrogen,  in claim 1, or an
anti-bacterial isomeric form                 R[err] is hydrogen or a
hydroxyl group, and also  of anhydro-tetracycline, is aminomethylated
physiologically  tolerable  aminomethylation  (Mannich reaction) so as to
introduce the             20  products of anhydro-tetracycline in its anti-
aminomethyl radical                bacterial isomeric forms in which the
amino-                                         70         methyl group
corresponds to the formula                           [err]
in which R[err] and R[err] have the meanings given 



where R[err] and R2 have the meanings given    18.  A  process as in claim
17.                                                          wherein the
free tetracycline, chloro-tetra-  75                  2 Addition  salts of
the compounds            cycline, hydroxy-tetracycline or anhydro-tetra-
75    in claim 1 with acids yielding physiologically  cycline is used as
starting materiaL  tolerable salts with such compounds.        19. A
process as claimed in claim  17,                  3. Compounds as claimed
in claim I or 2,  wherein a salt of the tetracycline, chloro-tetra-
cycline, hydroxy-tetracycline or anhydro-tetra-  80
cycline with an inorganic or organic acid or
[err]   with an inorganic or organic base is used
as starting material.
20. A process as claimed in claim 17, 18 represent, the pyerazino,
piperidino, piper-  or 19 wherein formaldehyde and ammonia or
azino, methyl-piperazino or morphplino group.  an  amine are used for the
aminomethylation                4.  Piperidinomethyl-tetracycline  or  its
21. A  process as claimed in claim  20,            acetate.
wherein the formaldehyde is used in the form                 11.
blopholinoethyltetraqycllne or    21itsl                     1,i  se.
f                 5.  Morpholinomethyl-tetracyclin or its    of a substance
yielding   formaldehyde under               hydrochloride
the conditions of the reaction.           90
6.Pyrrolidinomethyl-oxytetacycline or its    22. A process as claimed in
claim 20 or               formate.                                  21,
wherein a primary or secondary aliphatic           40    7. N
-Methylpipeazinomethyl - chloro-  amine is used.               tetmcycline
or its                 23. A process as claimed in claim 20 or
8.Piperidinomethyl-anbydrotetracycline or  21, wherein a heterocyclic amine
is used.  95               its acetate.                                24 A
process as claimed in claim 17, 1.8                 9.
Ethanolaminomethyl-tetracycline or, its  or 19, wherein the tetracycline,
chlorotetra                                 872,991 cycline is reacted with
an                tion products of the tetracyclines, whenever    pound
capable of bringing about trans-amino-              made by the process
claimed in any one of 10    methylation (as hereinefore defined).
claims 17-25.      25. A process for the manufacture of a    water-soluble
aminomethylation product of a           ABEL & IMRAY,    tetracycline,
conducted substantially as des-      Chartered Patent Agents,    cribed in
any one of the Examples herein.        Quality House, Quality Court, 



26. Physiologically tolerable aminomethyla-   Chancery Lane,London, W.C.2.
Leamington Spa: Printed for Her Majesty's Stationery Office, by the Courier
Press.-1961. Published by The Patent Office, 25, Southampton Buildings,
London, W.C2, from which                                    copies may be
obtained.                                       CORRECTION OF CLERICAL
ERROR/S                               SPECIFICATION NO. 872,991
The following correction is in accordance with the Decision of the
Superintending    Examiner, acting for the comptroller-Genral, dated the
15th day of March 1963.         Page 1, lines 40 and Page 8, line 7
Page 1, line 67 and Page 8, line 65   



[err]             Attention Is also directed to the following printer' s
errors:-          Page 1, line 21, for "there of" read "thereof"
Page 3, line 10, after "amounts" insert "to"          Page 3, line 13, for
"decompositions" read "decomposition"  Page 3, line 26, after "solution"
insert "of"  Page 3, line 91, for "pyrolidine" read "Pyrrolidino"
Page 4, line 78, after "solution" insert "is"           Page 4, line 81,
for "ethandamine" read "ethanolamino"           Page 5, line 48, for
"disacetate" read "diacetate"           Page 7, line 38, for "filtered"
read "filtered"           Page 8, line 41, for "dieacetate" read
"diacetate"    


