
913,940                                         3        The curves shown
in Figures 1, 2 and 3       100 ml. of methanol. To this solution are
demonstrate that a smaller dose of tetra-      added 2.25 g. of L.-lysine
hydrochloride in  15     cycline-methylene-L.-lysine  is necessary in     7
ml. of water and 1 ml. of 38% form-     order to obtain the same blood
levels and      aldehyde. 5   the same therapeutic effect as that given by
The solution is allowed to stand at room     pyrrolidine - methyl -
tetracycline of tetra-    temperature for three hours and is concen-
cycline - hydrochloride.                       trated in vacuo at a low
temperature to almost  20        The  following  Examples will serve  to
dry state. The residue is dissolved in 25 ml.     illustrate  the
production  of  tetracycline    of distilled water and lyophilised. It is
finally 10  derivatives according to the present inven-     dried in vacuo
over P[err]O[err].     tion: -
The light yellow substance thus obtained                      EXAMPLE I
melts at 190-195[err] C.                        25        5 g. of
tetracycline base are dissolved in         Anal.   Calc'd for
C[err]H[err]N[err]O[err].HCl:   C, 54.49;  H, 5.99; N,8.76.
Found:                           C,55.18;   H, 6.71; N, 8.58.
Moisture 7.78 (determined by the Karl Fischer method).
EXAMPLE  II                    Stirring is continued for about two hours.
1 ml. of 38%  aqueous formaldehyde is        The precipitate is filtered
off and washed   35     dissolved in a solution of 5 g. tetracycline
with a small amount of methanol and diethyl 30  base in 160 ml. of
methanol; while stirring     ether. After drying in vacuo at 60[err] C. a
at 30[err] C. 1.75 g. of DL-lysine in 3 ml. of   yellow  powder, highly
soluble in water, is     water and 10 ml. of methanol are added.
obtained; it melts above 200[err]C. with a slow     Precipitation  begins
after a few  minutes.    decomposition.                                 40
Anal.   Calc'd for C[err]H[err]N[err]O[err]:    C, 57.79;  H, 6.35; N,
9.25.                   Found:                           C, 57.59;  H,
6.82; N, 8.52. 



The product may be converted into an acid      Example II is then applied.
The product is     addition salt (e.g., an inorganic salt such as   a
yellow powder, soluble in water and begin-     the hydrochloride, or
sulphate, or an organic    ning to decompose slowly above 190[err] C.  60
45  salt such as the formate, acetate, oxalate,     [[err]]D[err] [err]
195[err] (0.5% water).     citrate or ascorbate) by dissolution in water
followed by the addition of a stoichiometric                   EXAMPLE IV
equivalent of the acid of which the salt is      To a solution of 5 g. of
tetracycline base     desired.                                       in 200
ml. of methanol are added slowly,
while stirring at room  temperature, 1.78 g.  65 50
EXAMPLE III                     of L - "methylene"- lysine dissolved in
1.5       2.4 ml. of 38%  aqueous formaldehyde are     ml. of water and 2
ml. of methanol. After     added to a solution of 6 g. of tetracycline in
90  minutes, the  precipitated  product  is     200 ml. methanol at a
temperature of 30[err] C.  filtered off, washed with diethyl ether and
2 g. of L.-lysine dissolved in a mixture of    dried in vacuo at 50[err] C.
70 55  3.4 ml. of water and 12 ml. of methanol are       The product thus
obtained is a yellow     added.
powder which  decomposes slowly  above       A  similar procedure to that
described in    200[err] C.          Anal.   Calc'd for
C[err]H[err]N[err]O[err]: C, 57.79;  H, 6.35; N, 9.25.
Found:                           C, 57.12;  H, 6.33  N, 9.44.
Moisture 6.7.  75  The L-"methylene"-lysine can be obtained          of
formaldehyde in methanol is added.  80     as follows:
The reaction product is precipitated, fil-          1 mol of L-lysine is
dissolved in a small   tered off and washed with a small quantity
quantity of aqueous methanol.  To  the         of methanol.       solution
thus obtained a solution of 1 mol       
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EXAMPLE V                      stirring is continued for about two hours.
1 ml. of 38%  aqueous formaldehyde is         The precipitate is filtered
off and washed     added to a solution of 5 g. tetracycline in        with
a small amount of methanol and diethyl  10     160 ml, of methanol, 1.75 g.
of L. - lysine        ether. After drying in vacuo at 60[err]C. a 5   base
in 3 ml. of water and 10 ml. of meth-      yellow powder, highly soluble in
water, is     anol are added while stirring at 30[err] C. After  obtained;
it melts above 200[err] C. with a slow     a few  minutes, precipitation
sets in. The      decomposition.          The yield amounts to 82%;
[[err]]D[err] [err] 200[err] (0.5% water).          Anal.   Calc'd for
C[err]H[err]N[err]O[err]: C, 57.79; H, 6.35; N, 9.25.
Found:                            C, 57.30; H, 5.95; N, 9.02.
Moisture 10.49.                       EXAMPLE VI                        The
mixture is stirred for 15 minutes at        1.1 ml. of 35% alcoholic
formaldehyde are        room temperature, then heated to boiling and
added to a solution of 5 g. of tetracycline in     refluxed for 30 minutes.
The solution is  40     200 ml. of methanol. While stirring at 35[err]
filtered while hot to remove traces of insol- 20  C., 1.65 g. of L.-lysine
dissolved in a mixture    uble material. The filtrate is cooled down to
of 5 ml. of water and 7 ml. of methanol are        room  temperature and
the precipitate thus     added to the solution. The suspension is
obtained is filtered off and dried in vacuo at     stirred for 90 minutes
and then filtered. The      50[err] C.
45     precipitate is washed with a small amount          The product is a
light yellow  powder, 25  of diethyl ether. The yield amounts to 5.2
highly soluble in water, and begins to decom-     g. of a yellow  powder
which begins to          pose above 190[err]C.     decompose above 200[err]
C.                        To 2 g. of this substance dissolved in 60
Corresponding  products  were  prepared       ml. of methanol is added a
solution of 0.618  50     using  oxytetracycline,  6 - desmethylchlor-
g. L.-lysine in 1 ml. of water and 4 ml. of 30  tetracycline or 6 -
desmethyltetracycline in     methanol.     place of tetracycline in Example
6.                Precipitation  rapidly  sets  in  and  the 



EXAMPLE VII                     stirring is continued for 1 hour. The pre-
10.5 g. of tetracycline base is suspended        cipitate is filtered and
dried in vacuo at 50[err]  55     in 160 ml. of tertiary butanol; to the
mixture     C. The product is a yellow powder, highly 35  thus obtained,
4.1 ml. of 38% aqueous form-      soluble in water, which exhibits the same
aldehyde and a few crystals of sodium car-      characteristics as that
described in Example     bonate are added while stirring.                V.
[[err]]D[err] [err] - 200[err] (0.5%  water).           Anal.   Calc'd for
C[err]H[err]N[err]O[err]: C, 57.79; H, 6.35; N, 9.25.
Found:                            C, 57.42; H, 6.67; N, 9.47.
Moisture 5.47.                      EXAMPLE VIII                     is
stirred for 4 hours at room temperature.        To a solution of 3 g. of
chlortetracycline    The precipitate is filtered off and washed      in 150
ml. of methanol are added, at room       with methanol and diethyl ether.
temperature, 0.55 ml. of 38%  aqueous form-        The product thus
obtained, after drying  70 65  aldehyde and a solution of 1.15 g. of
L-lysine   in vacuo at 60[err] C., is a yellow  powder      hydrochloride
in 3 ml. of water. The mixture    which begins to decompose above 190[err]
C.           Anal.   Calc'd for C[err]H[err]ClN[err]O[err].HCl: C, 51.70;
H, 5.68; N, 8.31.                    Found:                            C,
52.04; H, 6.07; N, 7.58.                    Moisture 0.99.
913,940                                          5        WHAT WE CLAIM
IS:-                            6. A process according to claim  4 or 5 



1. Compounds of the general structure        wherein the tetracycline
antibiotic as herein-     A-CH[err]-B  where A represents the radical
before defined is reacted with the form-  30     of a tetracycline
antibiotic as hereinbefore      aldehyde, the product is isolated and this
is 5  defined and B represents the lysine radical,       reacted with the
lysine.     the methylene group being connected on the        7. A process
according to claim  4 or 5     one hand to the nitrogen atom of the amide
wherein the lysine is reacted with the form-     group in the 2-position of
the tetracycline       aldehyde, the product is isolated and this is  35
molecule and  on the other hand to the         reacted with the
tetracycline antibiotic (as 10  [err]-amino group of the lysine molecule,
and     hereinbefore defined).     the acid addition salts thereof.
8. A process according to any of claims       2. A  compound  according to
claim  1       4-7 wherein the tetracycline antibiotic is     wherein A
represents a tetracycline radical.      tetracycline.
40       3. A compound according to claim  1 or         9. A process
according to any of claims 15  2 wherein B represents the L.-lysine
radical.     4-8 wherein the lysine used is L-lysine or       4. A  process
for  the  production  of      an acid addition salt thereof.
derivatives of tetracycline antibiotics as de-    10. A process according
to claim 4 sub-     fined in claim  1 which comprises reacting 1
stantially as set forth in any one of the fore-  45     mol of a
tetracycline antibiotic as herein-       going specific Examples I-VIII. 20
before defined with 1 to 2 mols of form-          11. Derivatives of
tetracycline antibiotics     aldehyde and approximately 1 mol of lysine
(as hereinbefore defined) whenever prepared     or an acid addition salt
thereof.              or produced by any of the processes herein-        5.
A  process  according  to  claim   4      before described and claimed.
50     wherein the reaction is effected in the pres-          J. A. KEMP &
CO., 25  ence of methanol or a mixture of methanol            Chartered
Patent Agents,     with up to 20%  by weight of water at a
14, South Square, Grays' Inn,     temperature of 30-40[err]C.
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