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EXAMPLE 4                  the system was brought to the boil and then
Hemi-hydrate of 6-(1-Aminocyclohexane-  filtered. The insoluble component
was the                         carboxamido)penicillanic acid  desired
penicillin anhydrate having an infra- 65                    A charge of the
monohydrate of 6-(1-amino-  red spectrograph as shown in Fig. 9.
5  cyclohexanecarboxamido)penicillanic    acid    C. Two grams of the
monohydrate were                 weighing 8.6 g. was mixed with 7 ml. of
mixed with 0.6 ml. of [err]  and 6 ml. of 



water and heated  at 60-65[err]C  for five  nitromethane. The system  was
heated to                 minutes. 80 ml  of isopropanol were then  boiling
and filtered. The insoluble com-  70                 added and the mixture
was filtered. After  ponent weighed 600 mg and possessed a              10
drying  over phosphorus  pentoxide  under  water content of 1 percent by
Karl Fischer                  vacuum, the product possessed an infrared
assay.                  pattern (Fig. 5) distinguished from that of    D.
Thirty-nine grams of the monohydrate                  the monohydrate (Fig.
6) as described above. plus 30 ml of isopropanol plus 7.5 ml of 75
After being heated for 73 hours at 100[err]C  water were heated. At
40[err]C there was total              15  the solid penicillin retained all
of its [err]   solution. At 50[err]C the solution became more
lactam, according to the hydroxamate assays.  viscous, and a solid
precipitated between 50[err]
C and 60[err]C. Isopropanol was added to give
EXAMPLE 5                  a final volume of 200 ml, the temperature  80
Hemi-hydrate of 6-(l-Aminocycloheptane-   was brought to 47[err]C and the
mixture was 



carboxamido)penicillanic acid     filtered. The insoluble component
possessed             20    Seven  g. of  the  mono-hydrate of  6-  a water
content of 1 percent (Karl Fischer),                  (1  -
aminocycloheptanecarboxamido)peni -  and has the infrared spectrograph,
shown in cillanic acid obtained  by the method of Ex-  Fig 9, of the
anhydrate.             85                  ample 1 A, with the use of the
suitable                  NCA plus 5 ml. of water, were heated at 60[err]
WHAT WE CLAIM  IS:             25  C for 5 minutes. After addition of 70
ml. of    1. A compound of the general formula:
isopropanol, the system was filtered, giving                  a
hemi-hydrate product with an altered infra,                  red pattern
(cf. Figs 7  and 8) possessing                  sharp bands at 1110, 1070,
and 791 [err]              30                 EXAMPLE 6 



Hemi-hydrate of 6-(1-Aminocycloheptane-
carboxamido)penicillanic acid                    Eleven g. of the
mono-hydrate of 6-  wherein n is an integer from 1 to 5 and m
(1  - aminocycloheptanecarboxamido)peni -  has  a value of from [err] to 0,
with the proviso  90              35. cillanic acid plus 7 ml. of water
were heated  than when n is 1, m is less than [err].                  at
55-58[err]C for  4 minutes. The viscosity of    2. The anhydrate of
6-(1-aminocyclopen-                  the system  appeared to  increase
suddenly,  tanecarboxamido)penicillanic acid having an                  and
a precipitate formed. The dried product  infrared spectrum  substantially
as shown in                  gave the altered infra red pattern (Fig 7) of
Fig. 1 of  the accompanying drawings.  95              40  the
hemi-hydrate. In a stability test com-    3.  The  anhydrate  of
6-(1-aminocyclo-                  prising heating for  73 hours at
100[err]C. the  butanecarboxamido)penicillanic  acid  having
starting material lost 90 percent of its [err]-  an infrared spectrum
substantially as shown                  lactam, in contrast to the loss of
only 29  in Fig. 3 of the accompanying drawings. 



percent for the altered product.            4. The hemihydrate of
6-(1-aminocyclo- l00
hexanecarboxamido)penicillanic  acid  having              45
EXAMPLE 7                  an infrared spectrum substantially as shown
Anhydrate  of 6-(1-Aminocyclohexane-   in Fig 5 of the accompanying
drawings.                         carboxamido)penicillanic acid        5.
The hemihydrate of 6-(1-aminocyclo-                    A. One gram  of the
monohydrate was  heptanencarboxamido)pencillanic acid having 105
mixed with 0.5 ml of water and 0.5 ml of  an infrared spectrum
substantially as shown              50  isopropanol and  then heated  in a
boiling  in Fig 7 of the accompanying drawings.                  water bath
for 3 minutes.  A further 8 ml of    6. The  anhydrate  of 6-(1-aminocyclo-
isopropanol were  added, the system  was  hexanecarboxamido)penicillanic
acid having                  brought  to the .boil, and  then filtered. The
an infrared spectrum substantially as shown 110                  insoluble
component was the anhydrate hav-  in Fig 9 of the accompanying drawings.
55  ing an infrared  spectrograph (Fig 9) distinct    7. A process for the
preparation of a com- 



from that of the  hemihydrate (Fig 5) and of  pound as defined in Claim 1,
which com-                  the monohydrate (Fig. 6)
prises heating a mixture of water and a                    B. One gram  of
the monohydrate was  hydrated compound of the general formula 115
mixed with 0.2 ml of water and 0.8  ml of  given in Claim 1 (in which n is
an integer              60  isopropanol and then heated in a 100[err]C  of
from  2 to 5 and m is an integer which is                  water bath for 4
minutes.                 greater than or equal to 1 or n is 1 and
A further 8 ml of isopropanol were added,  m is greater than or equal to
[err] to a tem-       



1,169,077                                       5              perature of
from  40 to 100[err]C  until the  Claim 12, wherein heating is carried out
at             desired compound is formed and if necessary  a temperature
of 60-70[err]C  and at a pH  25             then drying the product.
of from 5.0 to 5.5.                8. A process as claimed in claim 7,
where-    14. A  process as claimed in Claim  7,         5  in the mixture
has a pH of from 3 to 7.    wherein crystals of the hydrated compound
9. A process as claimed in either Claim  are directly steamed.
7 or 8, wherein water forms at least 50%    15. A process as claimed in
Claim 7, sub- 30             by weight of the hydrated compound in the
stantially as described with reference to any mixture.
of the Examples. 



10    10. A process as claimed in any one of    16. A compound as defined
in Claim  1,             claims 7 to 9, wherein the mixture also con-  when
prepared by the process claimed in any             tains an organic solvent
which is substantially  one of claims 7 to 15.                35
fully miscible with water.                    17. A  pharmaceutical
composition com-                11. A process as claimed in any one of
prising a compound as claimed in any of         15  claims 7 to 9, wherein
an organic solvent  Claims 1 to 6 and 16, and an inert phar-
which is substantially fully miscible with  maceutically acceptable
carrier.             water is added to the mixture after heating
40             to 40 to 100C, and the mixture is then             dried.
1. J. BETON         20    12. A process as claimed in Claim 10 or
Chartered Patent Agent             Claim  11, wherein the organic solvent
is      John Wyeth & Brothers Limited             ethanol, isopropanol or
nitromethane.           Huntercombe Lane South, Taplow, 



13. A process as claimed in Claim 11 or            Maidenhead, Berkshire
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