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6                       Example 5.                   caproic acid   there
is obtained  [(RS)-1-(3-        In a manner analogous to that described
furoyloxy)-3-methylbutyl]penicillin sodium of      in Example 1, with
(R)-2-(2,6-dimethoxyiso-  melting point 208 C. (with decomposition);
nicotinoyloxy)-isocaproic   acid  there  is  [[err]][err] (c=0.5 in water)
.         65  5   obtained  [[(R) - 1- (2,6- dimethoxyisonico-   The  (RS)
- 2 - (3 - furoyloxy)   iso-      tinoyl)oxy] - 3 methylbutyl]penicillin
sodium   caproic acid [melting point 85[err]-87[err] C]      melting point
from 170[err] C. (with decomposi-  which was used as the starting material
can      tion); [[err]] (c=2 in water).         be prepared via its benzyl
ester in a manner        The compound   [melting point 79-81   analogous to
that described for the prepara-  70  10  C.; [[err]] (c=2 in water)] which
was  tion of the starting material in Example 1.      used as the starting
material can be prepared via the corresponding benzyl ester in a man-
Example 10.      ner analogous to that described for the pre-    In a
manner analogous to that described in      paration of the starting
material in Example  Example 1, with (S)-2-(2-furoyloxy)-isocaproic  15
1.                                         add there is  obtained  [(S) - 1
- (2-  75                                                    furoyloxy) - 3
- methylbutyl]penicillin                      Example 6.            sodium
of melting point from 150 C  (with        In a manner analogous to that
described in  decomposition);  [err]  (c=2  in      Example  1, with  (R)
-. 2 - (5 - methyl-  water).      2 - furoyloxy) - isocaproic  acid  there
is    The  (S) - 2 - (2 - furoyloxy)  isocaproic  80 20  obtained  [(R) -3
- methyl - 1 - [(5 - methyl-  acid 1 [err] -7[err] (c=4 in ethanol)] which
2 - furoyl)oxy)butyl] - penicillin sodium of  was used as the starting
material can be pre-      melting point 204[err] C. (with decomposition);
pared via its benzyl ester in a manner ana-      [[err]]+211.3[err] (c=1
in water).          logous to that described for the preparation        The
(R) -2 -(5 - methyl - 2 - furoyl-  of the starting material in Example 1.
85 25  oxy)iscaproic acid which was used as the      starting material can
be prepared via its benzyl          Example 11.      ester in a manner
analogous to that described   In a manner analogous to that described
for the preparation of the starting material  in  Example  1, with  (R) - 2
- [(1,2,3,6-      in Example 1.                                tetrahydro -
2,6 - dioao - 4 - pyrimidinyl)-
carbonyloxy]-isocaproic acid there is obtained  90 30
Example 7.                    [(R)  3 - methyl -1- [(1,2,3,6 - tetra-
In a  manner analogous to that described in  hydro - 2,6 - dioxo - 4 -
pyrimidinyl)car-      Example 1, with (R) -2 - (2 - benzofuroyl-
bonyl]oxy[err] butyl]penicillin sodium  of melt-      oxy)-isocaproic acid
there is obtained [(R)-  ing point from 220[err] C (with decomposition);
1 - [2 - benzofuroyloxy]. - 3 - methylbutyl]-  [err]  (c-1 in water).
95 35  penicillin sodium of melting point 197[err] C;    The (R) - 2 -
[(1,2,3,6 - tetrahydro - 2,6-      [err]=+183.3[err] (c=l in water).
dioxo - 4 - pyrimidinyl)carbonyloxy]   iso-        The  (R) - 2  (2 -
benzofuroyloxy) - iso-  caproic acid [melting point 94[err]-96[err] C;
caproic acid used as the starting material, can  [a[err]= + 15.5[err] (c=2
in methanol)] which      be prepared via its benzyl ester in a manner  was
used as the starting material can be pre-  100 44  analogous to that
-described for the prepara-  pared via its benzyl ester in a manner ana-
tion of the starting material in Example 1.  logous to that described for
the preparation                                                   of the
starting material in Example 1.                      Example 8. 



In a manner analogous to that described                    Example 12.
in Example 1, with (R) - 2 - (3 - methyl-    In a manner analogous to that
described  105 45  5 . - isoxazolyl - carbonyloxy) - isocaproic  in Example
1, with (R) -2 - (1 - methyl-      acid  there  is  obtained  [(R) - 1 -
[(3-  4 - imidazolylcarbonyloxy) - isocaproic  acid      methyl - 5 -
isoxazolyl) - carbonyloxy] - 3-  there  is obtained  [(R) - 3 - methyl - 1-
methylbutyl]penicillin  sodium   of  melting   [err] [(1 - methylimidazol -
4 - yl)carbonyl] oxy  -      point 185[err] C. (with decomposition); [err]
butyl]penicillin sodium of melting point 150  110 50  +214.3[err] (c=2 in
water)..                      (with decomposition);   [[err]=25+182.8[err]
The (R) - 2(3 - methyl - 5 - isoxazolyl-  (c= 1 in ethanol).
carbonyloxy) - isocaproic  acid  (melting     The  (R) - 2 - (1 - methyl -
4 - imida-     point 5962 C.; [[err]]D52  +13[err] (c=2. in
zolylcarbonyloxy) -isocaproic acid which was     ethanol)] -which was used
as the starting  used as the starting material can be prepared  115 55
material can be prepared via its benzyl ester  via its benzyl ester in a
manner analogous     in a manner analogous to that described for  to that
described for the preparation of the     the preparation of (the starting
material in  starting material in Example 1.     Example 1.
Example 13.                     Example 9.                      In a manner
analogous to that described  120 60    In a manner analogous to that
described  in  Example  1, with  (R)  2 - (4 - iso-     in Example 1, with
(RS)-2-(3-furoyloxy)-iso-  quinolylcarbonyloxy)-isocaproic acid there is
7                                        1,334,035
7  obtained  [(R) - 1   [(4  isoquinolylcar-  acid  there is obtained
[(R)-3 - methyl-        bonyl)oxy]  -  3  -  methylbutyl]penicillin  1 -
[err] [(tetrahydropyran - 4   yl)carbonyl]-  65        sodium of melting
point 136[err] C.; [[err]]   oxy [err]butyl]penicillin sodium of melting
point        +192.7 (c=1 in ethanol).                    183[err]  C, (with
decomposition);  [err] =    5    The (R) -.2 - (4 -
isoquinolylcarbonyloxy)-  +218.5[err] (c=l in water).        isocaproic
acid which was used as the start-    The   (R) - 2 - (tetrahydropyran - 4-
ing material can be prepared via its benzyl  ylcarbonyloxy)-isocaproic acid
which was used  70        ester in a manner analogous to that described  as
the starting material can be prepared via        for the preparation of the
starting material  its benzyl ester in a manner analogous to that    10  in
Example 1.                                 described for the preparation of
the starting                                                      material
in Example 22.                       Example 14.          In a manner
analogous to that described                   Example 16.
75        in  Example  1, with  (R) - 2- (1,2,3-    In a manner analogous
to that described        thiadiazol - 4 - yl - carbonyloxy) - isocaproic
in  Example  1,  with  (R) - 2 - (1,5-    15  acid there is obtained  [(R)
- 3 - methyl-  dimethyl - 3 -pyrazolylcarbonyloxy) - iso-        1 -
[(1,2,3 - thiadiazol - 4 - ylcarbonyl)oxyl-  caproic. acid  there is
obtained  [(R) - 1-        butyl]penicillin sodium of melting point
210[err]  {[(1,5 - dimethylpyrazol - 3 - yl)carbonyl]-  80        C. (with
decomposition); [[err]=+240.2[err]  oxy- 3 - methylbutyl]penicillin sodium
of        (c=l in water).                              melting point
205[err] C  (with decomposition);   20    The  (R) - 2- (1,2,3 - thiadiazol
-4-   [[err]= + 196.7[err] (c=l in water).        yl - carbonyloxy) -
isocaproic  acid  which   The compound which was used as the 



was used as the starting material can be pre-  starting material can be
prepared in the man-  85        pared in the manner described hereinafter:
ner described hereinafter:          13.0 g of 1,2,3-thiadiazol-4-carboxylic
acid    19.2 g of 1,5-dimethylpyrazole-3-carboxylic   25  are suspended in
100 ml of pyridine and  acid are heated at reflux for 20 minutes with
treated dropwise at 25[err]-35[err] C. within 20   80 ml of thionyl
chloride and subsequently        minutes with 12.8 ml of benzenesulphonyl
freed under reduced pressure from  excess  90        chloride. The mixture
is stirred at room tem-  thionyl chloride. The mixture is evaporated a
perature for a further half an hour and a  further twice under reduced
pressure with   30  clear solution results. 17.9 g of tert.butyl-  toluene,
then taken up in 100 ml of toluene        (R)-[err]-hydroxyisovalerate  are
subsequently  and added dropwise at [err] C. with stirring        added
within 20 minutes with further stir-  to 22.4 g of tert
butyl-(R)-[err]-hydroxyisocapro-  95        ring, the temperature rising to
ca 40[err] C  ate in 80 ml of pyridine. After stirring for        After
stirring for two hours at 60[err] C., the  two hours at room temperature,
the mixture    35  mixture is evaporated under reduced pressure,  is
evaporated under reduced pressure, taken        suspended in 200 ml of
ethyl acetate and fil-  up in ether and washed three times each
tered off. The precipitate is washed twice  with water and 10%  potassium
bicarbonate. 100        with ethyl acetate and the combined filtrates
After drying and evaporating off the solvent,        are washed three times
rapidly with ice-cold  there remains 25.5 g of a residue of melting   40
dilute hydrochloric acid, once with ice-water  point 69[err]-71[err] C.
which crystallizes under        and three times with 10% . potassium bicar-
petroleum ether. This residue which contains        bonate solution, dried
over sodium  sulphate  tert butyl - (R) - 2 - (1,4 - dimethylpyrazol- 105
and evaporated under reduced pressure. The  3 - ylcarbonyloxy) -
isocaproate is left to        residue  which  contains  tert.butyl-(R)-2-
stand at room  temperature for 30 minutes   45  (1,2,3 - thiadiazol - 4 -
yl - carbonyloxy)-  with 50 ml of trichloroacetic acid and, after
isoaproate is irligated with 100 ml of tri-  evaporation in vacuum, is
dissolved in ether       fluoroacetic acid and evaporated after half  and
exhaustively extracted with 10%  po- 110       an hour under reduced
pressure, taken up in  tassium bicarbonate. After acidification of the
ether and exhaustively extracted with 10%   bicarbonate extracts to Congo
red, it is ex-   50  potassium  bicarbonate. The combined bicar-  tracted
with ether and the ether is evapor-        bonate extracts are acidified to
Congo red and   ated under reduced pressure after washing and
extracted three times with ethyl acetate After  drying The residue which
remains is recry-  115        washing, drying and evaporation of the sol-
stallized from ethyl acetate to yield 16 g of        vent, there remain 19
g of a crystallizing  (R) - 2 - (1,5  dimethylpyrazol  3 - ylcar-   55
oil. Recrystallization from isopropanol yields  bonyloxy)-isocaproic acid
of melting point        12 g  of (R) - 2- (1,2,3 - thiadiaiol - 4-
155[err]-161[err] C.; [[err]]+l3.1  (c=1.0 in      yl - carbonyloxy) -
isocaproic acid of melt-  methanol).                                    120
ing point 104-105[err] C.;  [err]  +20.00        (c=l in methanol).
Example 17.                                                        In a
manner analogous to that described in   60                  Example 15.
Example 3, with  (R) - 2 - (2 - acetamido-          In a manner analogous
to that described   4 - thiazolylcarbonyloxy) - isocaproic  acid        in
Example  1,   with  (R) - 2 - (tetra-  there is obtained [(R) -    -{[(2
-acet   125        hydropyran - 4 - ylcarbonyloxy) .- isocaproic  amido -
4. - thiazolyl)carbonylloxy  - 3-           8
1,334,035                                        8 



methylbutyl]penicillin  sodium   of melting  acid [melting point 530-560
C.] which was    point  2200   C.  (with  decomposition);  used as the
starting material can be prepared  65    '[xe]a25=+151.50 (c=l in water).
via its benzyl ester in a manner analogous       The compound which was
used as the  to that described for the preparation of the 5  starting
material can be prepared in the man-  starting material in Example 35.
ner described hereinafter:       A suspension of 14.4 g of 2-aceamido-4-
Example 20.     thiazolecarboxylic acid in 200 ml of dimethyl-    In a
manne analogous to that described in  70     formnamide is brought into
solution with 11.9  Example  1, with  (RS) - 2 - (1,6 - di- 10  ml of
triethylamline. It is treated slowly at  hydro - 6 - oxonicotinoyloxy) -
isocaproic     -60 C. with strong stirring with 38.1 ml  acid  there is
obtained  [(RS)   1- [(1,6     of a 2.86 molar solution of phosgene in
toluene  dihydro - 6 - oxonicotinoyl)oxy] - 3 - methyl-     and then a
solution of 14.6 g of tert.butyl-  butylipenicillin sodium of melting point
2000  75     (R)-2-hydroxyisocaproate in 50 ml of pyr-  C. (with
decomposition);  [a}]j2'= + 1910 15  dine which has been previously cooled
to ca  (c=1 in water).      50 C., is added in one portion After the    The
(RS) -2 - (1,6 - dihydro - 6 - oxo-      mixture has reached room
temperature, it is  nicotinoyloxy)-isocaproic acid [melting point
evaporated under reduced pressure and the   167-1700 C] which was used as
the start-  80      residue is taken up in ether and washed three  ing
material can be prepared via its benzyl 20  times each with water and 10%
potassium   ester in a manner analogous to that described     bicarbonate
solution, dried and once more  for the preparation of the starting material
evaporated under reduced pressure. There re-  in Example 35.     main 26 g
of a crystalline mass which con-     tains tertbutyl - (R) - 2 - (2 -
acetamido-                 Example 21.                   85 25  4 -
thiazolecarbonyloxy) -. isocaproate. This    In a manner analogous to that
described     mass is allowed to stand for 30 minutes at  in Example 3,
with  (R) -2 - (pyrazinyl-     room temperature with 100 ml of trifluoro-
carbonyloxy)-isocaproic acid there is obtained     acetic acid. After
removal of the solvent under  [(R) -3 - methyl -1- [(pyrazinylcarbonyl)-
reduced pressure, the residue is taken up in  oxy]butylj peniclin
potassium  of melting  90 30  ether and exhaustively extracted with 10%
point 1500 C. (with decomposition); [a]n2=     potassium  bicarbonate
solution. After acidi-  +186.50 (c=1 in water).     fication of the aqueous
solution to pH 3, it is    The  (R) - 2 - (pyrazinylcarbonyloaxy)-
extracted three times with ethyl acetate and  isocaproic acid which was
used. as the start-     the extrac, after washing with water and  ing
material can be prepared via its tert.butyl  95 35  drying over sodium
sulphate, is evaporated  ester in a manner analogous to that described
under  reduced  pressure.  The  (R) - 2-  for the preparation of the
starting material     (2 - acetamido - 4 - thiazolecarbonyloxy)-  in
Example 17.     isocaproic acid remains as a non-crystallizing     resin.
Example 22.                                                    In a manner
analogous to that described  100 40                 Example 18.
in Example 1, with  (R)- 2- (nictinoyl-       In a manner analogous to that
described  oxy)isocaproic acid N-oxide there is obtained     in  Example
1, with  (R) - 2 - [(RS)-  [(R) - 3 - methyl - 1 - [(1 - oxidonicotinoyl)-
tetrahydro - 2 -furoyloxy] - isocaproic  acid  oxy]butyl]penicillin sodium
of melting point     there  is obtained  [(R)  3 - methyl - 1-  1750  C.
(with  decomposition); [(alP21=  105 45  [(RS) - tetrahydro - 2 -
furoyloay]butyl]-  +168.3 (c=1 in water).     penicillin sodium  of melting
point 170-     The (R) - 2 - (nicotinoyloxy) - isocaproic     1850  C
(with  decomposition);  [ai]D2'=   acid N-oxide which was used as the
start-     +200 (c1l in water).                       ing material can be
prepared in the manner       The  (R) - 2 - [(ES) - tetrahydro - 2-
described hereinafter:                         110 50  furoyloxy]caproic
acid  [[a]-D" =70           17.8 g of nicotinoyl chloride hydrochloride 



(c=4 in ethanol)] which was used as the  are dissolved ln 150 ml of
pyridine and 50     starting  material can be prepared via its  ml of
dimetylfotrmamide and the solution     benzyl ester in a manner analogous
to that  is treated slowly with stirring at maximally     described for the
preparation of the starting  150 C. with 22.2 g of benzyl-(a-hydroxy-  115
55  material in Example 1.                       isovalerate (prepared
from  (R)-2-hydroxy-
isovaleric acid and benzyl chloride in a man-                    Example
19.                  ner analogous to that described for the pre-       In
a manner analogous to that described  paration of the cqrresponding
compound in     in Example 1, with (RS)-2-(2-furoyloxy)-  Example 1). After
stirring, for -two hours at 120     valeric acid there Is obtained
(RS)-1-(2-  room temperature, the mixture is evaporated 60
furoyloxy)-butyl penicillin sodium of melting  under reduced pressure The
residue is taken     point 1650-1700 C  (with decomposition);  up in ether,
washed three tines with water     [a]-D"=+2090 (c=l in water).
and extracted six times with ice-cold 3-N       The  (RS) - 2 - (2 -
furoylmay) - valeric  hydrochloric acid. The hydrochloride phases 125
9                                       1,334,035
9       are immediately allowed to run into satur-    The  (R) - 2- (2,6
dichlordisonicotinoyl-      ated sodium  bicarbonate solution and the
oxy)-isocaproic acid [melting point 7908I[err]  65      base which is thus
released is extracted three        (with decomposition)] which was used as
times with ether. After washing and drying,  the startng material can be
prepared via  5  it is evaporated under reduced pressure and  its
tert.butyl ester in a manner analogous to      there are obtained 27 g of a
resin which con-  chat described for the preparation of the      tais
benzyl - (R) - 2 - (nicotinoyloxy)-  starting material in Example 16.
70      isocaproate. This is hydrogenated in 200 ml      of ethanol with 2
g of 5% palladium-on-                      Example 25. 10  charcoal until 2
equivalents of hydrogen have   In a manner analogous to that described
been taken up. After filtration and evapora-  in  Example  1, with  (R) - 2
- (4 - oxa-      ion, the residue is taken up in 10% potassium
zolylcarbonyloxy) - isocaproic acid there is      bicarbonate, washed twice
with ether and   obtained  [(R) - 1 - [(4 - oxazolylcarbonyl)-  75
adjusted to pH 3 with citric acid. After ex-  oxy] - 3 -
methylbutyl]penicillin  sodium 15  traction with ether, washing, drying and
eva-  of melting point 173[err] C. (with decomposi-      poration of the
extract, there-is  obtained a  tion); l[[err] +150.8[err] (c=1 in ethanol).
crystallizing oil. Recrystallization from  ethyl    The  (R) - 2 - (4 -
oxazolylcarbonyloxy)-      acetate/petroleum ether yields 14 g of (R)-
isocaproic acid which was used as the start-  80      2 - (nicotinoyloxy) -
isocaproic acid of melt-  ing material can be prepared via its benzyl 20
ing point 101-103 C.; [[err]=+ 18.8[err]  ester in a manner analogous to
that described      (c=l.0 in methanol).                         for the
preparation of the starting  material        The N-oxide is obtained from
26.4 g of  in Example 1.      the acid in 70 ml of glacial acetic acid by
treating it for three hours at 70[err]-80[err] C with              Example
26.             85 25  11 ml of 30%  hydrogen peroxide.. After the   In a
manner analogous to that described in addition of a further 8 ml of30 %
hydrogen  Example  1, with  (R) - 2 - (2 - methyliso-      peroxide, the
mixture is left overnight at the  nicotinoyloxy) - isocaproic  acid  there
is 



same temperature. It is then cautiously eva-  obtained [(R) - 3 - methyl -
1 - [(2 - methyl-      porated under reduced pressure  and evapor-
isoncotinoyl)oxy]butyl]penicillin  sodium  of  90 30  ated off twice with
50 ml of water each  melting point 195[err]-200  C. (with -decom-
tine, care being taken to ensure that the  position); [[err]+l88[err] (c=1
in water).      mixture is never evaporated to dryness. The    The  (R) - 2
- (2 -  methylisonicotinoyl-      residue is taken up in chloroform, washed
oxy)isocaproic acid which was used as  the      four times with water,
dried and evaporated   starting  material can be prepared via its  95 35
under  reduced  pressure.  Recrystallization  benzyl ester in a manner
analogous to that     from  ethyl acetate yields 19 g  of (R)-2-  described
for the preparation of the start-     nicotinoyloxy-isocaproic  acid
N-oxide  of  ing material in Example 22.     melting  point
132[err]-134[err]  C;  [[err] =     +20.8[err] (c=1.0 in methanol).
Example 27.                                                      In a
manner analogous to that described  100 40                 Example 23.
in  Example  1, with  (R) - 2 - (3 - isoxa- In a manner analogous to that
described  zolylcarbonyloxy)-isocaproic  acid  there  is      in  Example
3, with  (R) - 2 - (4 - chloro-  obtained  [(R) -1 - [(3 -
isoxazolylcarbonyl)-      picolinoyloxy) - isocaproic  acid  there  is
oxy] - 3 - methylbutyl]penicillin sodium      obtained  [(R) - 1 - [(4 -
chloropicolinoyl)-  of melting  point 188[err] C. (with decomposi-  105 45
oxyl - 3 - methylbutyl]penicillin sodium of  tion); [[err]]= +209.6[err]
(c= 1 in ethanol).      melting point 140 C  (with decomposition);    The
(R) - 2 - (3 - isoxazolylcarbonyloxy)-      [[err]]=+146.7[err] (c=l in
water).          isocaproic acid which was used as the start-        The
(R) -2 - (4 - chloropicolinoylioxy)-  ing material can be prepared via its
benzyl      isocaproic acid (melting point 120-122[err]  ester in a manner
analogous to that described  110 50  C.) which was used as the starting
material  for the preparation of the starting material in      can be
prepared via its tertbutyl ester in a  Example 1.      manner analogous to
that described for the      preparation  of the  starting  material in
Example 28.      Example 17.                                     In a
manner analogous to that described
in  Example  1, with  (R) - 2 -(3 - in- 115 55                  Example 24.
dolylcarbonyloxy)-isocaproic  acid  there  is        In a manner analogous
to that described   obtained  [(R)- 1 - [(3  indolylcarbonyl)-      in
Example  1, with  (R) -2 - (2,6 - di-  oxy] - 3 - methylbutyl]penicillin
sodium  of      chloroisonicotinoyloxy) - isocaproic acid there  melting
point 175 C  (with decomposition);      is  obtained  [(R) - 1 - [(2,6 -
dichloro-   [err]]=+131.2[err] (c=1 in ethanol).         120 60
isonicotinoyl)oxy] - 3 - methylbutyl]penicillin  The  (R) - 2 - (3 -
indolylcarbonyloxy)-      sodium of melting point from 162[err] C  (with
isocaproic acid which was used as the start-      decomposition);
[[err]]=+164.6[err]  (c=2 in  ing material can be prepared via its benzyl
water).                                      ester in a manner analogous to
that described            10                                      1,334,035
10    for the preparation of the starting material in  The (R) - 2 - (7
chlorocinchoninoyl-    Example 1.
oxy)-isocaproic acid which was used as the
starting material  can be prepared via its                    Example 29.
benzyl ester in a manner analogous to that  65 



In a manner analogous to that described   described for the preparation of
the starting 5  in  Example  2, with  (S)  - 2 - (isonico-  material in
Example 1.     tinoyloxy)-isocaproic acid  chloride  hydro-     chloride
there is obtained  [(S) - 1- (iso-                  Example 33.
nicotinoyloxy) - 3     methylbutyl]penicillin    In a manner analogous to
that described     sodium of melting point 177[err] C (with de-  in
Example 1, with (R) - 2 - (2 -chloro-  70 10  composidon);
[[err]][err]=+225  (c=2  :in  nicotinoyloxy) - isocaproic  acid  there  is
water).                                      obtained  [(R)- 1 - [(2 -
chloronicotinoyl)-       The compound which was used as the  oxyl - 3 -
methylbutyl]penicillin potassium     starting material can be prepared by
treating   of melting point 120[err]C. (with decomposi-     (S) - 2 -
(isonicotinoyloxy.) -isocaproic  acid  tion); [[err]25=+167.3 (c=1 in
water).  75 15  with thionyl chloride. The (S) - 2 - (isonico-    The  (R)
- 2 - (2 - chloronicotinoyloxy)-     tinoyloxy)-isocaproic  acid  [melting
point  isocaproic acid [melting point 64-67[err] C.;     138[err]-139[err]
C.; [[err]=+22.3[err] (c=2 in   [[err]]=+17.5[err] (c=1 in methanol)] which
ethanol)] can be prepared via its benzyl ester  was used as the staring
material can be pro-     in a manner analogous to that described for  pared
via tert.butyl ester in a manner ana-  80 20  the preparation of the
starting material in  logous to that described for the preparation
Example 1.                                    of the starting material in
Example 16.                     Example  30.
Example 34.       In a manner analogous to that described      In a manner
analogous to that described     in, Example 2,  with  (RS) - 2 - (2,6 - di-
in Example 1, with (R)-2-(quinaldoyleoy)-  85 25  methylisonicotinoyloxy)
- isocaproic  acid  isocaproic acid there is obtained  [(R)3-     chloride
hydrochloride  there  is obtained  methyl - 1 - (quinaldoyloxy) - butyl]
penicillin     [(RS) - 1 - [(2,6 - dimethylisonicotinoyl)-  sodium of
melting point 170[err] C. (with de-            3 - 3
methlbutyl]penicillin sodium;  composition);  [[err]= +119.3[err]  (c=1  in
([err]= +1590 (c=2 in water).            ethanol).
90 30    The compound which was used as the    The (R) -  2
-(quinaldoyloxy) - isocaproic     starting material can be prepared by
treat-  acid which was used as the starting material     ing  (RS) - 2 -
(2,6 - dimethylisonicotinoyl-  can be prepared via its  benzyl ester in a
oxy)-isocaproic acid with thionyl chloide.  manner analogous to that
described for the     The (RS) - 2 - (2,6 - dimethylisonicotinoyl-
preparation  of  the  starting  material in  95 35  oxy)-isocaproic acid
(melting point 95[err]--96[err]   Example 22.     C.) can be prepared via
its benzyl ester in a     manner analogous to that described for the
Example 35.     preparation of the starting material in Ex-    In a manner
analogous to that described     ample 35.
in  Example  1, with  (RS) - 2 - (isonico-
tinoyloxy)  isocaproic acid there is obtained  100 40
Example 31.                    [(RS) - 1  (isonicotinoyloxy) - 3 - methyl-
In a manner analogous to that described   butyl] penicillin sodium; [err]
=yl]penicin  sodium;  197.5[err]     in Example 1, with  R)   2
-(cinchoninoyl-  (c=2 in water).     oxy)isocaproic acid there is obtained
-[(R()-   The compound which was used as the     1 - cinchoninoyloxy) - 3 -
methylbutyl]peni-  starting  material can be prepared in  the  105 45
cillin sodium of melting point 143[err] C  (with  manner described
hereinafter;     decomposition); [[err]]=+208.7[err] (c=1 in    29.5 gd of
benzyl-(RS)-[err]-bromo-isocaproate     ethanol).
are added dropwise at 60 C  with stirring       The  (R) - 2 -
(cinchoninoyloxy) - iso    within 15 minutes to a solution of 12.8 g of
caproic acid which was used as the starting  isonicotinic acid in a mixture
of 60 ml of 110 50  material can be prepared via its benzyl ester
dimethylformamide and 14.8 ml of triethyl-     in a manner analogous t that
described for  amine. The reaction mixture is stirred for 5     the
preparation of the starting material in  hours at 90[err] C. The
triethylamine hydro- 



Example 1.                                   bromide is filtered off by
suction and the                                                   filtrate
is evaporated under reduced pressure  115                     Example 32.
at 60 C.  The residue is dissolved in 100 ml 55    In a manner analogous to
that described   of ethyl acetate and filtered and the filtrate     in
Example -1, with -(R)3 2 - (7 -chlo-  is washed three times with 15 ml of
1-N     cinchinonoyloxy) - isocaproic acid  there  is  potassium
bicarbonate solution each time and     obtained [(R) - 1 - [(7 -
chlorocinchoninoyl)-  twice with 20 ml of water each time. The  120
oxy] - 3   methylbutyl]penicillin sodium of  ethyl acetate solution is
dried with mag- 60  melting point 135[err] C  (with decomposition);  nesium
sulphate and evaporated under re-     [[err]][err]=+196.4[err] (c=1 in
ethanol).         duced pressure at 45[err] C  The benzyl-(RS)-
11                                       1,334,035
11      2 - (isonicotinoyloxy) - isocaproate is obtained   decomposition);
[a.]f25= + 210.40 (c= 1 in      as an oil.
water).                                       65        'For purification,
this ester is dissolved  The  (R) - .2 - (mica  looy) - .isocaproic      :
n 10 iml of ethyl -acetate and the solution   acid which was used as 'the
starting material  5  -which results is mixed with 'a solution of 19  can
be prepared via its benzyl ester in a man-      g of p-toluenesulphonic
acid in .35 ml of  ner analogous to that described for the pre-      -ethyl
acetate and crystallized for 2 hours  paration of the startiig -material in
Example  70      at 0 -C  The  benzyl - (RS) - 2 - (iso-  22.
nicotinoyloxy) - isocaproate  p - toluene-  10  sulphonate is filtered. off
by suction, washed               Example '38.      with 100 ml of ether and
dried under re-    In a manner analogous to that described      duced
pressure at 600 C. to give a compound  in  xample 1,'with (R) - 2 - (2
-thenoyloy)-      of melting point 1360 C  The vp-oluenesul-  isocaproic
acid there is obtained [(R) - 3-  75      phonate is dissolved in 30 ml of
water and   methyl - I - (2 - thenoyloxy)butyllpenicilin .13  the solution
is adjusted to pH  9 with pot-  sodium; t[1]D32=+1030 (c=1 in water).
assium carbonate and extracted:i.ice with 50  The (R) - 2 - (2 -
thenoyloxy) - isocaproic      .-ml of ethyl acetate each  ime. The ethyl
acid  [.[a]n25= +.13.79  (c=2 in ethanol)]      acetate solution is washed
twice. with 10 ml  which was used :as the stting material can  80      of
water each time, dried with magnesium   be prepared via its teatbutyl ester
in a man- 20  sulphate and evaporated under reduced pres-  ner analogous to
that described for the pre-      sure at 400 C. Cystallization'of the
result-  paration of the starting :materal in Example      ing .oil from
low-boiling petroleum  ether  16.      gives benzyl - (RS) - 2 -
isonicotinoyloxy)-                 Example 39.                   85
isocaproate of melting point 49-50f  C.      In a manner analogous to that
described -25    8.2 g of benzyl - (RS) - 2.- (sonto-  in  Example  3, with
2 -(2 - pyrrolycar-      tinoyloxy) - isocaproate are hydrogenated in
bonyloxy)-isocaproic acid there is obtained      50 ml of., alcohol after
the addition of 800  [3 - methyl - 1 [(-pyrrol - 2 - ylcarbowyl)-      mg
of palladium-on-charcoal (5%) until the  oxy]butyl]peiillin sodium  as a
diastereo,  90      theoretical amount of hydrogen has been   medic mixture
of melting point 2080 C. (with .30  taken up. The catalyst is then filtered
off and   decomposition); [aJ]j,5"4+ 187.50 (c= l in      the 'filtrate is
evaporated under reduced pres-  ethanol).      sure at 450 C. The oil is
dissolved in ex-    The  2 - (2 - pyrrolylcarbonyloxy) - iso- 



cess sodium bicarbonate solution and extracted  caproic acid which was used
as the starting  95      twice with 20 ml of ether each time and the
material can be prepared -via its benzyl ester  35  bicarbonate solution is
adjusted-to pH  2.5  in a manner analogous 'to :that described for
with 3-N  hydrochloric acid. The .acidic solu-  the preparation of the
starting material in      ion is extracted twice with 70 ml of ethyl
Example 35.      anate each time. After being washed twice      with -20 ml
of 5%  sodium chloride solution                  Example 40.
100  40  each time, the ethyl acetate solution- is dried  In a manner
analogous to that described      with  magnesium  sulphate  and  evaporated
in  Example 1, wit h  (R) - 2 - (1 - oxidos-      under reduced pressure
:at 450 C  The ret  ilsonictinoyloxy)-isocaproic  acid  there  is
suliting oil as crystallized from ether/petroleunm   obtained  :[3   methyl
- 1 - [(1 .- oxido-      ether to give (RS) - 2 - (isonicodnoylaxy)-
isonictinoyl)oxy]butyl]penicidlin  sodium  of 105  45  isocaproic acid of
melting point 980-1000 C.  melting point 1950 C .(with decomposition);
[aV]i26=+1870 (c=2 in owater).                      Bxample 36.   ..
The  (R) - 2.. (1 - oexido - isonicocroyl-        In a manner analogous to
that described  oxy)-isocaproic acid {melting point 1680-      in Example
2, with (RS)-2-(ieonicotinoyloxy)-  1690 C.; [a]D2S =+4.20 (c=2 In
ethanol)]  110      valeric acid there is obtained [.(RS-(isos  which was
used as the starting material can  50  nicotinoyloxy) -: butyllpenicillin
sodium;  be prepared via its .benzyl ester in -a manner      [a]D25'= +2220
(c=2 in water).               analogous io that described for the .prepara-
The (RS) - 2 -(isonicoadnyloay) - valeric  tion of the starting material in
Example 22.      acid (melting point 1520-1530 C) which was      used as
the starting material can be prepared                Example 41.
115  55  via its benzyl ester in a manner analogous    In a manner
analogous to that described      to that described for the preparation of
the  in  Example  3, with  (R) - :2 -(2,4-- di-      starting material in
Example 35.-             methyl - 5 - pyffinidinylcarbonyloxy) - iso-
caproic acid  there is obtained  [(R) - 1-                     Example 37.
[(2,4 - .dimethyl - 5 - pyrmidinylcarbonyl)- 120        In a manner
analogous to that desribed in  oxy] - 3 - methylbutyl}penicllin  sodium
'of  60  Example 1, with  (R) - 2 _:(nicotnyloxy)-  aiielting point 1850 'C
(with decompoition>;      isocaproic  acid  there  is  obtained  *[(R)-
l[a]DI'B=+225' (c=l in water).      1 - (nicotinoyloxy) - 3 -
methylbutylipenicil-    The -(R) - ;2 - (,4 - dimethyl - 5 - pyri-      lin
potassium of -meling point 1950 C. (with  midinylcarbonyloxy) - iscaproic
acid,  an  125           12                                     1,334,035
oily substance, which was used as the start-  :C. (with  decomposition);
[a]D25=+1960     ing material can be prepared via its benzyl  (c-l in
water).     ester in a manner analogous to that described  The - (R) - 2 _
[(R) - 5 - oxot ydro-     for the preparation of the starting.material in
2    :furoyny]. - isocaproic  acid, an  oily  65 5  Example 1.
substance, which was used as the starting
material can be prepared via its benzyl ester                    nExameple
42.           d   in a manner analogous tootbcat described for       In a
maner analogous to that described  the preparation of the strng  material
-in     in  Example 3, with  R) - 2 - (5 - pyri-  Example 22.
.  70 



midinylcarbonyloxy) -- isocaroac  acid  there    The following Examples
illustrate pharma- 10  is obtained  [(R)             pyrimiiyl-  centichl
preparations          a representa-     carbonyl)oxy] . 3 -
methylbuitylipenicillin  tive 6ic   acid derivative pro-     sodium of
melting point 205: C. (with de-  vided by te invention:     compoditon);
:[a&]2S=+237O  (c=l  in     ethanol).          -  .               .
.        Example A.    .             75 15   ~The  (R) - 2 - (5 -
pyrimidinylcarbonyl-    Interlocking gelatie capsules containing the
oxy)-isocaproic add, an oily substance, which  following' ingredients are
prepared in -he     was used as the starting material can be pre-  usual
manner:     pared via its benzyl ester in a manner ana-
per capsule     logous to that described for the preparation
[(R)-4-(2-furoyloxy)-                    80 20  of the staring material.in
Example 1.           3-methylbutyl]penicillin.
sodium               .   .526. mg                    Example 43.
Luviskol (Registred       In a manner analogous to that described
Trade Mark)                 23 mg     in  Example 3, with  (R) - 2.- (2
-.meth-    mannitol                        20 mg    85     oxycarbonyl -
nicotinoyloxy) - isocaproic acid    talc                       19 mg 25
there is obtained. [(R) -1- (2 - methoxy-    magnesium  stearate
2 mg     carbonyl - nicotinoyloxy)j- 3 - methylbutyl] -     penicillin
sodium. which melts above 145 C.               Example B.     (with
decomposition); [cr]D5=M+ 1950 (c=1     A lyophilisate containing the
following in-     in water).                                  gredients per
2 ml of injectable solution is  90 30    The  (R) - .2 - (2 -
methoxycarbonyl-  prepared in the usual manner:     - ncotinoyloxy) -
isocaproic  acid  [melting  [(R)-1-(2-furoyloxy)-     point 63-650 C;
[a]D'5=i+27.l1.(c=l in         3-merhylbutyl]penicillin     methanol)]
which was used as the Vstarting      sodium                  263    mg
material can be. prepared via its benzyl ester    methyl-p-hydroxybenAaft
- ... .- mg:.:.  95 35  in a manner analogous to that described for
propyl-p-hydroxybenzoate    0.135 mg     the preparation of the strting
material in     Example 3.     .                              This
lyophilisate Ss filled into an ampoule;
such an ampoule contains the lyophilised                    Example 44.
.       active ingredient for 2.2 ml of injectable       In a manner
analogous to. that described  solution For the preparation of 2.2 ml of 100
40  in  Example  1, with  (R)- 2 - [(S) - 5-  injectable solution, 2 ml of
water are added     oxotetrahydro - 2 - furoyl~ouy] - isocaproic  to the
lyophilite.     acid there 6 obtained E(R),- 3 - methyl-     1 - [(S) - 5 -
oxotetrahydro - 2 - furoyloxy]-    WHAT WE CLAIM IS:-     butyllpenicllin
sodium of melting point 2160  1. Compounds of the geral formula 45  C.
(with  decomposition); '[q]D5= +235     (c=1 in water).       ,
:6\AH.       The  (R) - 2 - [(S) - 5 - oxotetrahydro-
A . cHV     2 - furoyloxy] - isocaproic. acid . [melting
-A-coo-C--NH-CH-CH CI     -point 115-1160 C.; [a]D"+23.40 (C=
T                CH 50  0.5 in dioxan)] which was used as -the start-
I I     ing materiel can be prepared via its benzyl
COON     ester in a manner analogous to that described     for the
preparation of the starting material                                    (I3
.in Example 22.                                                     wbrdA
and T haave -the s~fic &i 55                 Example 45.
group or the cyclopropylmethyl, cyclobutyl-       In a manner analogous to
that described  methyl' or cyclopentyl group and A repre- 



in  Example  1, 'wth  (R) - 2 - [(R) - 5-  sents a furyl, tetrahydrofuryl,
pyrrolyl,:pyrro-     oxotetrahydro - 2 - furoyloxy] - isocaproic  lidinyl,
thienyl, oxazolyl, isoarazolyl, dii  110     acid  here is obtained  [(R) -
3 - methyl-  zolyl, 1,2,34hiadiazolyl, pyridyl, inridazolyl, 60  1 - {(R) -
5 - oxotetrahydro - 2. - furoylbxy]-  pyrazolyl, 1-oxidopynrdyl,
tetrahydropyranyl,     butyl]penicillin sodium of melting point 215
pyriryl, pyrazinyl,. benzofuranyl, indolyl,          12
1,334,035     oily substance, which was used as the start-  C. (with
decomposition);  [[err]][err]=+196[err]     ing material can be prepared
via its benzyl  (c=l in water).     ester in a manner analogous to that
described    The (R) - 2 - [(R) - 5 - oxotetrahydro-     for the
preparation of the starting material in  2 - furoyloxy].- isocaproic  acid,
an  oily  65 5  Example 1.                                   substance,
which was used as the starting
material can be prepared via its benzyl ester                    Example
42.                  in a manner analogous to that described for       In a
manner analogous to that described  the preparation of the starting
material in     in  Example 3, with  (R) - 2 - (5 - pyri-  Example 22.
70     midinylcarbonyloxy) - isocaproic acid  there    The following
Examples illustrate pharma- 10 is obtained  [(R) - 1-[(5- pyrimidinyl-
ceutical preparations containing a representa-     carbonyl)oxy] - 3 -
methylbutyl]penicillin  tive 6-aminopenicillanic acid derivative pro-
sodium of melting point 205[err] C. (with de-  vided by the invention:
composition); [[err]][err]=+237[err] (c=1 in     ethanol).
Example A.                  75 15    The  (R) - 2 - (5 -
pyrimidinylcarbonyl-    Interlocking gelatine capsules containing the
oxy)-isocaproic acid, an oily substance, which  following ingredients are
prepared in the     was used as the starting material can be pre-  usual
manner:     pared via its benzyl ester in a manner ana-
per capsule     logous to that described for the preparation
[(R)-1-(2-furoyloxy)-                    80 20  of the starting material in
Example 1.          3-methylbutyl]penicillin
sodium                     526 mg                    Example 43.
Luviskol (Registered       In a manner analogous to that described
Trade Mark)                 23 mg     in  Example 3, with  (R) - 2 - (2 -
meth-    mannitol                        20 mg    85     oxycarbonyl -
nicotinoyloxy) - isocaproic acid    talc                       19 mg 25
there is obtained  [(R) - (2 - methoxy-    magnesium stearate
2 mg     carbonyl - nicotinoyloxy) - 3 - methylbutyl]-     penicillin
sodium which melts above 145[err] C.            Example B.     (with
decomposition); [[err]][err]=+195[err] (c=1    A lyophilisate containing
the following in-     in water).                                  gredients
per 2 ml of injectable solution is  90 30    The  (R) - 2 - (2 -
methoxycarbonyl-  prepared in the usual manner:     nicotinoyloxy) -
isocaproic  acid  [melting   [(R)-l-(2-furoyloxy)-     point 63[err]-65 C.;
[[err]][err]=+27 1[err] (c=1 in       3-methylbutyl]penicillin
methanol)] which was used as the starting       sodium                  263
mg     material can be prepared via its benzyl ester
methyl-p-hydroxybenzoate  1.1 mg.   95 35  in a manner analogous to that
described for   propyl-p-hydroxybenzoate    0.135 mg     the preparation of
the starting material in 



Example 3.                                    This lyophilisate is filled
into an ampoule;                                                 such an
ampoule contains the lyophilised                    Example 44.
active ingredient for 2.2 ml of injectable       In a manner analogous to
that described  solution. For the preparation of 2.2 ml of 100 40  in
Example  1, with  (R) - 2- [(S) - 5-  injectable solution, 2 ml of water
are added     oxotetrahydro - 2 - furoyloxy] - isocaproic  to the
lyophilisate.     acid there is obtained  [(R) - 3 - methyl-     1 - [(S) -
5 - oxotetrahydro - 2 - furoyloxy] -    WHAT WE CLAIM IS: -
butyl]penicillin  sodium of melting point 216[err]    1. Compounds of the
general formula 45  C   (with  decomposition);  [[err]][err]+235[err]
(c=l in water).       The  (R) - 2 - [(S) - 5 - oxotetrahydro-     2 -
furoyloxy] - isocaproic  acid  [melting     point 115[err]-116[err] C;
[[err]=+23.4[err] (c=                   [err] 50  0.5 in dioxan)] which was
used as the start-     ing material can be prepared via its benzyl
ester in a manner analogous to that described     for the preparation of
the starting material                                    (I)     in Example
22.                                                 wherein A and T have
the sigificane given 55                 Example 45.                  group
or the cyclopropylmethyl, cyclobutyl-       In a manner analogous to that
described  methyl or cyclopentyl group and A repre-     in  Example  1,
with  (R) - 2- [(R) - 5-  sents a furyl, tetrahydrofuryl, pyrrolyl, pyrro-
oxotetrahydro - 2 - furoyloxy] - isocaproic  lidinyl, thienyl, oxazolyl,
isoxazolyl, thia- 110     acid there is obtained  [(R) - 3 - methyl-
zolyl, 1,2,3-thiadiazolyl, pyridyl, imidazolyl, 60  1 - [(R) - 5 -
oxotetrahydro - 2 - furoyloxy]-  pyrazolyl, 1-oxidopyridyl,
tetrahydropyranyl,     butyl]penicillin sodium of melting point 215[err]
pyrimidinyl, pyrazinyl, benzofuranyl indolyl,               13
1,334,035                                         13 quinolyl or
isoquinolyl group and wherein the            A-COOCH-COOH        groups A
can be substituted by halogen, oxo,        hydroxy, amino  C[err],  alkyl,
C[err] alkoxy,                       [err]        C[err] alkoxycarbonyl
and/or C[err],  alkanoyl-                                     (II).    5
amino,                                         wherein T represents a
C[err], alkyl or alkenyl        and pharmaceutically utilisable salts
thereof  in claim 1,                                  60        and
hydrates of said salts.                   or with an N-acylating functional
derivative          2. 6-Aminopenicillanic  acid  derivatives  thereof,
cleaving off the protecting group        according to claim  1, wherein A
represents  and if desired, converting the resulting pro-    10  a furyl,
tetrahydrofuryl, pyrrolyl, pyrrolidinyl,  duct into a pharmaceutically
utilisable salt        thienyl, oxazolyl, isoxazolyl, thiazolyl, 1,2,3-
12. A process according to claim 11, where-  65        thiadiazolyl,
pyridyl, 1-oxidopyridyl, tetra-  in in said acid of formula II or
N-acylating        hydropyranyl, primidinyl, pyrazinyl, benzo-  functional
derivative thereof A represents a        furanyl, indolyl, quinolyl or
isoquinolyl group   furyl, tetrahydrofuryl, pyrrolyl, pyrrolidinyl,    15
and wherein said groups can be substituted  thienyl, oxazolyl, isoxazolyl,
thiazolyl, 1,2,3- 



in the manner defined in claim  1.           thiadiazolyl, pyridyl,
1-oxidopyridyl, tetra-  70          3. 6-Aminopenicillanic  acid
derivatives  hydropyranyl, pyrimidinyl, pyrazinyl, benzo-        according
to claim  1 or claim  2, wherein  furanyl, indolyl, quinolyl or isoquinolyl
group        A   represents  the  3-pyridyl,  2-methyl-4-  and wherein said
groups can be substituted   20  pyridyl, 3-isoxazolyl, 4-oxazolyl, 2-oxo-2-
in the manner defined in claim 1.        pyrrolidinyl, pyrazinyl,
tetrahydro-2-furyl, 2-  13. A  process according to claim  11 or  75
acetamido - 4 - thiazolyl,  1,5 - dimethyl-  claim 12, wherein in said acid
of formula II        3 - pyrazolyl,  tetrahydro - 4 - pyranyl,  or
N-acylating functional derivative thereof        1,2,3 - thiadiazol - 4 -
yl,  2 - furyl  or  A  represents  the  3-pyridyl,  2-methyl-4-   25
4-pyridyl group.                              pyridyl, 3-isoxazolyl,
4-oxazolyl, 2-oxo-2-          4. 6-Aminopenicillanic  acid  derivatives
pyrrolidinyl, pyrazinyl, tetrahydro-2-furyl, 2-  80        according to
claim  1, claim  2 or claim  3,  acetamido - 4   thiazolyl,  1,5
dimethyl-        wherein T represents an alkyl or alkenyl group   3 -
pyrazolyl,  tetrahydro - 4 - pyranyl,        containing 4 or 5 C-atoms.
1,2,3 - thiadiazol - 4 - yl, 2- furyl  or   30    5. 6-Aminopencillanic
acid   derivatives  4-pyridyl.        according to claim  4, wherein T
represents    14. A process according to claim 11, claim  85        the
isobutyl group.                           12 or claim  13, wherein in said
add of for-          6. A  6-aminopeicillanic  acid  derivative  mula II or
N-acylating functional derivative        according to claim 5, wherein A
represents the  thereof T represents an alkyl or alkenyl group   35
2-furyl group.                                containing 4 or 5 C-atoms.
7. 6-Aminopenicillanic  acid  derivatives     15. A process according to
claim 14, where-  90        according to any one of claims 1 to 6 in-  in T
represents the isobutyl group.        clusive, wherein the acyl group has
the R-      16. A  process according  to  claim  15,        configuration.
wherein A represents the 2-furyl group.   40    8. [(R) - 1 - (2 -
Furoyloxy) - 3 - methyl-    17. A  process according to any one of
butyl]penicillin sodium.                      claims 11 to 16 inclusive,
wherein an acid  95          9. A pharmaceutical preparation compris-  of
formula II, or an N-acylating functional       ing a 6-aminopericillanic
acid derivative as set  derivative thereof, having the R-configuration
forth in any one of the preceding claims in  is used.   45  association
with a compatible pharmaceutical    18. A process according to claim  11
for        carder.                                       the manufacture of
the 6-aminopenicillanic  100          10. A  pharmaceutical preparation
accord-  acid derivatives claimed in claim  1, substan-        ing to claim
9 wherein the 6-aminopenicillanic  tially as hereinbefore described with
reference        acid  derivative  is  [(R)-1-(2-furoyloxy-3-  to Examples
1 to 46.   50  methylbutyl]penicillin or a pharmaceutically    19. 6 -
Aminopenicillanic acid  derivatives        utilisable salt thereof or
hydrate of said salt  as set forth in claim  1, when manufactured  105
11. A process for the manufacture of the   by the process claimed in any
one of claims        6-aminopenicillanic acid derivatives claimed  11 to 18
inclusive.        in claim  1, which process comprises react-
For the Applicants,   55  ing  6-aninopenicillanice acid, the carboxyl
CARPMAELS & RANSFORD,       group of which is present in protected form,
Chartered Patent Agents,       with an acid of the general formula
24 Southampton Buildings,
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London W.C.2.               Printed for Her Majesty's Stationery Office by
the Courier Press, Leamington Spa, 1973.              Published by the
Patent Office, 25 Southampton Buildings, London, WC2A lAY, from
which copies may be obtained.    



*   C   L   M   S   *
ERRATA                               SPECIFICATION No. 1,334,035
Page 12, line 106, delete whole line insert
wherein T represents a C[err], alkyl or
alkenyl                    Page 13, line 59, delete whole line insert
wherein A  and T  have the significance given
THE PATENT Office              17th April, 1974    


