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met hyl but ymeop@mom-lbocaprolc Tiotl - Niexide pf2 ing(material @i Brstnply |22 pyr! lin
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55 : Example 24 - dolylcarbonyloxy)— isocaproic acid there is
In a2 manner analogous fto- that dwcnbed obtained [(R) -1 = f(3 “indolylcarbonyl)-
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60 isonicotinoyl)oxy] - 3 - methylbutyllpenicillin =~ The (R) -
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melting point 205: C. (with de- vided by te invention: conpodi.t on);
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such an arrpoul aged neHh acid ‘which was used as the. g 144

> : via ‘ifs
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_ 0Rf} _
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.in Exanpl € a manner analogous to that described for -amine. The reaction ‘mixture s stirred for SWOI A
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mat er| alatcem dnememiye (Rs)a. zt-qxs&aenuj ester Exanpl e
otinoyloxy) - isocaprqatea rpanrtelvenenal ogous to that described for In a
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In 2 manner analogous to that: descri‘bed in  oxy] -3 - methylbutyl]pemnﬂ].m sodium of
‘60 Example 1, with (R)- 2 -(nicotinoyloxy)-- melting point 185° 'C. (with -decomposition};
isocaproic acid there is obtained [(R)- -[a]335—+225° (c—l in water). .
1 - (nicotinoyloxy) - 3 - methylbutyl]penicil- The “(R) -2~ (24 - dimethyl - 5 - - pyri-
lin. potassium of ‘melting point 195° C, (with 'mdxnykatbmyloxy) - isocaproic acid, an 125
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bonyloxy). - isocaproic acid there The following Examplps) illustrate 1
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i soqui nol yl grot (uﬂ;gt ah%ﬁ , pyrrolyl, pyrrolidinyl, 15
and wherein sai

TheOYRS Qan[(b)e suhﬁ&e&auji@@l th_i_jée_h%LL?ioxazol Q/I /ﬁ\s,emzol yI
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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° pyrimidinyl, pyrazinyl, benzofuranyl, indolyl,
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quinolyl or isoquinolyl group and wherein the
groups A can be substituted by.halogen, oxo,
hydroxy, amino, C., alkyl, C,, alkoxy,
C, alkoxycarbonyl and/or C, , alkanoyl-

amino,
and pharmaceutically utilisable salts thereof
and hydrates of said salts.

2. 6-Aminopenicillanic  acid  derivatives
according to claim 1, wherein A represents
a furyl, tetrahydrofuryl, pyrrolyl, pyrrolidinyl,
thienyl, oxazolyl, isoxazolyl, thiazolyl, 1,2,3-
thiadiazolyl, pyri.dy_l, 1-oxidopyridyl, tetra-
hydropyranyl, primidinyl, pyrazinyl, benzo-
furanyl, indolyl, quinolyl or isoquinolyl group
and wherein said groups can be substituted
in the manner defined in claim 1.

3. 6-Aminopenicillanic acid derivatives
according to claim 1 or ¢laim 2, wherein
A represents the 3-pyridyl, 2-methyl-4-
pyridyl, 3-isoxazolyl, 4-oxazolyl, 2-oxo-2-
pyrrolidinyl, pyrazinyl, tetrahydro-2-furyl, 2-
acetamido - 4 - thiazolyl, 1,5 - dimethyl-
3 - pyrazoly}_, tetrahydro -4 - pyranyl,
1,2,3 - thiadiazol - 4 <« yl, 2 - furyl or
4-pyridyl group. .

4. 6-Aminopenicillanic acid  derivatives
according to claim 1, claim 2 or claim 3,
wherein T represents an alkyl or alkenyl group
containing 4 or 5 C-atoms.

5. 6-Aminopencillanic  acid  derivatives
according to claim 4, wherein T represents
the isobutyl group. '

6. A 6-aminopenicillanic acid derivative
according to claim 5, wherein A represents the
2-furyl group.

7. 6-Aminopenicillanic acid  derivatives
according to any onme of claims 1 to 6 in-
clusive, wherein the acyl group has the R-
configuration.

8. [R) -1 - (2 - Furoyloxy) - 3 « methyl-
butyl] penicillin sodium.

9. A pharmaceutical preparation compris-
ing a 6-aminopenicillanic acid derivative as set

forth in any one of the preceding claims in-

association with a compatible pharmaceutical
carrier.

10. A pharmaceutical preparation accord-
ing to claim 9 wherein the 6-aminopenicillanic
acid derivative is [(R)-1-(2-furoyloxy-3-
methylbutyl]penicillin or a pharmaceutically
utilisable salt thereof or hydrate of said salt.

11. A process for the manufacture of the
6-aminopenicillanic acid derivatives claimed
in claim 1, which process comprises react-
ing 6-aminopenicillanic acid,  the carboxyl
group of which is present in protected form,
with an acid of the general formula

A—COOCH—COOH

) .
wherein T represents a ‘C,_, alkyl or alkenyl
in claim 1,
or with an N-acylating functional derivative
thereof, cleaving off the protecting group
and if desired, converting the resulting pro-
duct into a pharmaceutically utilisable salt.

12. A process according to claim 11, where-
in in said acid of formula II or N-acylating
functional -derivative thereof A represents a
furyl, tetrahydrofuryl, pyrrolyl, pyrrolidinyl,
thienyl, oxazolyl, isoxazolyl, thiazolyl, 1,2,3-
thiadiazolyl, pyridyl, 1-oxidopyridyl, tetra-
hydropyranyl, pyrimidinyl, pyrazinyl, benzo-
furanyl, indolyl, quinolyl or isoquinolyl group
and wherein said groups can be substituted
in the manner defined in claim 1.

13. A process according to claim 11 or
claim 12, wherein in said acid of formula II
or N-acylating functional derivative thereof
A represents the 3-pyridyl, 2-methyl-4-
pyridyl, 3-isoxazolyl, 4-oxazolyl, 2-oxo-2-
pyrrolidinyl, pyrazinyl, tetrahydro-2-furyl, 2-
acetamido - 4 . thiazolyl, 1,5 - dimethyl-
3 - pyrazolyl, tetrahydro - 4 - pyranyl,
1,2,3 - thiadiazol - 4 - yl, 2 - furyl or
4-pyridyl.

14. A process according to claim 11, claim
12 or claim 13, wherein in said acid of for-
mula II or N-acylating functional derivative
thereof T represents an alkyl or alkenyl group
containing 4 or 5 C-atoms.

15. A process according to claim 14, where-
in T represents the isobutyl group.

16. A process ing to claim 15,
wherein A represents the 2-furyl group.

17. A process according to any one of
claims 11 to 16 inclusive, wherein an acid
of formula II, or an N-acylating functional
derivative thereof, having the R-configuration
is used.

18. A process according to claim 11 for
the manufacture of the 6-aminopenicillanic
acid derivatives claimed in claim 1, substan-
tially as hereinbefore described with reference
to Examples 1 to 46.

19. 6 - Aminopenicillanic acid derivatives
as set forth in claim 1, when manufactured
by the process claimed in any one of claims
11 to 18 inclusive, )

For the Applicants,
CARPMAELS & RANSFORD,
' Chartered Patent Agents,
24 Southampton Buildings,
Chancery Lane,
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 1AY, from
which copies may be obtained.

* c L M s *

60

65

70

75

85

90

95

100

105

line 59, delete whole line inSjéiE;_

17th April,
1,334,035



