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AMENDED CLAIMS
received by the International Bureau on 22 November 2013 (22.11.2013)

Claims
1. A compound which inhibits AddAB and/or RecBCD, the compound

comprising an active compound according to one of Formulas [-V:

HO vz l
R
N \,/kN/\]/
rlv llaz N F\'\Rs
Rﬂ

Formula |
wherein R’ is alkyl, ary), or cycloalkyl;

R?is H, alkoxyl or halogen;

R? is H or halogen;

R*is H or alkyl:

R’ is selected from at least one of the following: alkyl, alkenyl, aryl, alkyl
aryl, -CQ-aryl, -CO-alkyl aryl, cycloalkyl, heteroaryl, and -CO-heteroaryl, any of
which may be optionally substituted with a subsfituent selected from at least one of
the following: alkyl, haloalkyl, alkoxy, methylenedioxy, halogen, ethylenedioxy, and
nitro;

X and Y are independently C or N; and

ZisOorS:
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Q

R1—< S R2

HN \ /
R4
Formula il

wherein R is aryl, cycloalkenyl, heteroaryl, optionally substituted with a substituent
selected from at least one of the following: alkyl, aryl, nitro, -COOH, thioalkyl,
thioalkylaryl and halogen;

R?is H or alky);

R* is H, alkyl, or aryl, each of which may be optionally substituted with an
alkyl group, and wherein R? and R® together may be connected to form a cycloalkyl
or heterocyclic group, which may be optionally substituted with an alkyl group; and

R4 is CN, -COO-alkyl, -CO-NHz, -CO-NH-alkyl, -CO-NH-heterocyclyl, -CO-

NH-alkyl-heterocyclyl, or NH2:

Formula 1l

wherein R is selected from at least one of the following: -CO-O-alkyl heteroaryl, -
CO-NH-heteroaryl, alkenyl heteroaryl, -CO-O-alkyl-CO-NH-heteroaryl, -CO-NH-aryl,
and -CO-NH-alkyl aryl, any of which may be optionally substituted with a substituent
selected from at least one of the following: C=0, N-CO-alkyl, CN, alkyl, -CONH,,

heterocyclyl or -NH-CO-haloaryl;
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ON
S
[ )
N =N
\
R
Formula 1V

wherein R is an alkyl or alkenyl group: or

R‘I
RZ g
>-_—_N
R3 N >—R5
R \RS ©
Formula V

wherein R' is H;
R?is H, halo, alkyl, CONH-alkyl, nitro, COz-alkyl, SO-alkyl or SOzNHz;
R%is H;
R*is H, halo, alkyl, or alkoxy;
R® is alkyl, alkenyl, alkynyl, alkyl alkoxy, or alkyl-CO-alkoxy; and
R® is aryl, alkyl aryl, alkenyl ary!, alkenyl heteroaryl, alkyl-SOz-aryl, alkyl-O-
aryl, aryl-SOzheterocyclyl, heteroaryl, heterocyclyl, cycloalkyl, diphenyl or

heterocycloalkenyl, any of which may be optionally substituted with a substituent
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selected from at least one of the following: nitro, halo, alkyl, alkoxy, aryl, -COQ, -COs-
alkyl, CO-substituted heterocyclyl, methylenedioxy, SOs-alkyl, or halophenyl-

substituted heteroaryl.

2. A compound according to claim 1, wherein the compound exhibits an

IC5p of less than 100 uM against a bacterial DNA helicase,

3. A compound according to claim 2, wherein the bacterial DNA helicase

is a helicase selected from an AddAB helicase and a RecBCD helicase.

4, A compound according to any one of claims 2-3, wherein the

compound additionally exhibits an ICsp of less than 200 yM against DNA gyrase.

5. A compound according to claim 4, wherein the compound exhibits an

ICsp of less than 175 uM against DNA gyrase.

6. A compound according to claim 4, wherein the compound exhibits an

ICsp of less than 100 M against DNA gyrase.

7. A compound according to claim 4, wherein the compound exhibits an

ICsq of less than 80 M against DNA gyrase.

8. A compound according 10 claim 4, wherein the compound exhibits an

ICsp of less than 50 pM against DNA gyrase.
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9. A compound according to any one of the preceding claims, wherein the

compound is selected from any of compounds 1-160.

10. A pharmaceutical composition comprising one or more compounds
according to any preceding claim and a phamaceutically acceptable carrier or

excipient.

11. A method of treating a microbial, bacterial or fungal infection in a
subject, the method comprising administering to a subject having said infection
therapeutically effective amount of one or more compounds according to any one of

the praceding claims,

12. A method according to claim 11, wherein administering said one or
more compounds to the subject comprises administering a pharmaceutical
corhposition comprising said one ar more compounds‘ to the subject, wherein the
pharmaceutical composition comprises said one or more compounds and a

pharmaceutically acceptable excipient or carrier.

13.  The method according to claim 11, wherein the method comprises
treating a bacterial infection selected from bacterium-relaied cutaneous conditions,
botulism, cholera, E. coli infection, Legionellosis, listeriosis, Lyme disease,
pathogenic bacterial diseases, rickettsioses, salmonellosis, tuberculosis and

zoonotic bacterial diseases.
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14. The method according to claim 11, wherein the method comprises
treating an infection selected from infection by Gram-positive and Gram-negative
bacteria, such as Escherichia coli, Enterobacter cloacae, Kiebsiella pneumoniae,
Morganella morganii, Salmonella serotypes including Enteritidis, Typhimurium and
Newport, Enterococci, Shigella dysenteriae, Yersinia enterocolitica, Acinetobacter
calcoaceticus, Francisella tularensis, Legionella prieumophila, Helicobacter pylori,
Neisseria meningitides, Neisseria gonormhoeae, Campylobacter jejuni, Vibrio cholera,
Pseudomanas aeruginosa, Sireplococcus, Staphylococcus, pneumococous,
Mycobacterium tuberculosis, Borrelia burgdorferi, Bordetella pertussis, Legionella

prieumophila, Clostridium difficile, Bacillus anthracis, and Haemophilus influenza.

15. A method for treating a subjeqt having a disease or disorder
associated with bacterial infection, the method comprising administering to the
subject a therapeutically effective amount of an inhibitor of at least one of AddAB or

RecBCD, wherein said inhibitor is selected from a compound as defined in claim 1.

186. A compound which inhibits DNA gyrase, the compound comprising an

active compound according to Formula la:

0 o)
R3
HO I == |x/
N \Y/l\w
Lol
Formula la
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wherein R’ is alkyl, aryl, or cycloalky};
R?is M, alkoxyl or halogen;
R®is H or halogen;
R* is selected from at least one of the following: alkyl, alkenyl, aryl, alkyl
aryl, cycloalkyl, heteroaryl, alkyl heteroaryl, heterocyclyl, and heterocyclyl alkyl, any
of which may be optionally substituted; and

X and Y are independently C or N..

17. A compound according fo claim 18, wherein the compound is selected
from one of Compound 151, Compound 152, Compound 153, Compound 154,
Compound 155, Compaund 156, Compound 157, Compound 158, Compound 159,

and Compound 180.

18, A compound according to claim 16,

wherein R’ is alkyl, R® is H, R? is fluorine, X and Y are each C, and R*is
£
\N/Y

N
\RS

RS
wherein R® is H or alkyl: and R® is ~C(=O)NH-R’ or ~C(=S)NH-R”, wherein

R’ is phenyl optionally substituted with a haloalkyl group.

19. A compound according to claim 18, wherein the compound is selected

from one of Compound 50, Compound 51, Compound 144, Compound 145,
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Compound 146, Compound 147, Compound 148, Compound 149, and Compound

150.

20. A compound according to claim 16, wherein

X and Y are each N, R is alkyl, and R*is

RS
wherein R® is H; and R® is ~C(=O)NH-R” or —C(=S)NH-R’, wherein R’ is phenyl

optionally substituted with a haloalkyl group.

21. A compound according to claim 20, wherein the compound is selected

from one of Compound 1, Compound 3, Compound 30, and Compound 143.

22. A compound according to claim 16, wherein the compound exhibits an

ICsp of less than 100 uM against a DNA gyrase.

23. A compound according to any one of claims 16-22, wherein the
compound exhibits an 1Cs; of less than 200 uM against a bacterial DNA helicase

selected from an AddAB helicase and a RecBCD helicase.

24. A compound according to claim 23, wherein the compound exhibits an

ICsq of less than 175 uM against a bacterial DNA gyrase.
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25. A compound according to ¢laim 24, wherein the compound exhibits an

ICs0 of less than 100 uM against a bacterial DNA gyrase.

26. A compound accerding te claim 25, wherein the compound exhibits an

ICs0 of less than 80 uM against a bacterial DNA gyrase.

27. A compound according to claim 26, wherein the compound exhibits an

ICso of less than 50 uM against a bacterial DNA gyrase.

28. A method of treating a microbial, bacterial or fungal infection in a
subject, the method comprising administering to a subject having said infection a
therapeutically effective amount of one or more compounds according to any one of

claims 16-27.

29. The method according to claim 28, wherein administering said one or
more compounds to the subject comprises administering a pharmaceutical
composition comprising said one or more compounds to the subject, wherein the
phamaceutical composition comprises said one or more compounds and a

pharmaceutically acceptable excipient or carrier.

30. The method according to claim 28, wherein the method comprises
treating a bacterial infection selected from bacterium-related cutaneous conditions,
botulism, cholera, £. coli infection, Legionellosis, listeriosis, Lyme disease,
pathogenic bacterial diseases, rickitsioses, salmonellosis, tuberculosis and zoonotic

bacterizl diseases.
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31. The method according to claim 28, wherein the method comprises
treating an infection selected from infection by Gram-positive and Gram-negative
bacteria, such as Escherichia coli, Enterobacter cloacae, Kiebsiella pneumoniae,
Morganella morganii, Salmonella serotypes including Enteritidis, Typhimurium and
Newport, Enterococei, Shigella dysenteriae, Yersinia enterocolitica, Acinetobacter
calcoaceticus, Francisella tularensis, Legionella pneumophila, Helicobacter pylori,
Neisseria meningitides, Neisseria gonorrhoeae, Campylobacter jejuni, Vibrio cholera,
Pseudomonas aeruginosa, Streptococcus, Staphylococcus, pneumococcus,
Mycobacterium tuberculosis, Borrelia burgdorferi, Bordetella pertussis, Legionella

pneumophila, Clostridium difficiie, Bacillus anthracis, and Haemophilus influenza.

32, A method for treating a subject having a disease or disorder
associated with bacterial infection, the method comprising administering to the
subject a therapeutically effective amount of an inhibitor of af least one of AJJAB or

RecBCD, wherein said inhibitor is selected from a compound as defined in claim 16,

33. A compound which inhibits a bacterial DNA helicase, nuclease, or
helicase-nuclease complex selected from an AddAB helicase-nuclease and a
RecBCD helicase-nuclease, the compound comprising an active compound

according to Formula 1b:
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R R?

N
\ﬂ/ \*‘R-"’

Formula b

wherein R' is selected from at least one of the following: alkyl, alkenyl, aryl, atky!
aryl, cycloalkyl, heteroaryl, alkyl heteroaryl, heterocyclyl, and heterocyelyl alkyl, any
of which may be optionally substituted;

R%is H or alkyl;

R® is selected from at least one of the following: alkyl, alkenyl, aryl, alkyl
aryl, -CO-aryl, -CO-alkyl aryl, cycloalkyl, heteroaryl, and -CO-heteroaryl, any of
which may be optionally substituted with a substituent selected from at least one of
the following: alkyl, haloalkyl, alkoxy, methylenedioxy, halogen, ethylenedioxy, and
nitro; and

ZisQorS.

34, A compound according to claim 33,

wherein R’ is selected from a compound according to Formula 1c

0 0
H ' F IN
AN
L
Formula le
153
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and R%is H, Zis S, R* is alkyl and R® is pheny! substituted with a haloalkyl group.

35. A compound according to claim 34, wherein R® is phenyl substituted

with a CF3 group positioned in one of the ortho, para, and meta positions.

36. A compound according to claim 35, wherein the compound is selected

frorm one of Compound 1, Compound 3, Compound 30, and Compound 143.

37. A compound according to claim 33, wherein R' is selected from a

compound according to Formula Id

O 0

RS
HO

N N
L
Formula id

and R?is H, Zis S, R® is phenyl substituted with a CF; group, R* is alkyl, and

R® is fluorine.

38. A compound according to claim 37, wherein R®is phenyl substituted

with a CF3 group positioned in one of the ortho, para, or meta positions.

39. A compound according to ¢laim 38, wherein the compound is selected

from one of Compound 50, Compound 51, Compound 144, Compound 145,
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Compound 146, Compound 147, Compound 148, Compound 149, and Compound

150.

40. A compound according to any one of claims 33-39, wherein the
compound exhibits an ICsy of less than 200 pM against a bacterial DNA helicase,

nuclease, or helicase-nuclease complex.

41. A compound. according to claim 40, wherein the compound exhibits an
ICsp of less than 175 uM against a bacterial DNA helicase, nuclease, or helicase-

nuclease complex.

42. A compound according to claim 41, wherein the compound exhibits an
ICs0 of less than 100 uM against a bacterial DNA helicase, nuclease, or helicase-

nuclease complex.

43. A compound according to claim 42, wherein the compound exhibits an
ICsp of less than 80 uM against a bacterial DNA helicase, nuclease, or helicase-

nuclease complex.

44. A compound according to claim 43, wherein the compound exhibits an
iICso of less than 50 uM against a bacterial DNA helicase, nuclease, or helicase-

nuclease complex.

45. A compound according to any one of claim 33-44, wherein the

compound exhibits an ICso of less than 100 uM against a DNA gyrase.
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46. A method of treating a microbial, bacterial or fungal infection in a
subject, the method comprising administering to a subject having said infection
therapeutically effective amount of one or more compounds according te any one of

claims 33-45.

47. The method according to claim 46, wherein administering said one or
more compounds to the subject comprises administering a pharmaceutical
composition comprising said one or more compounds to the subject, wherein the
pharmmaceutical composition comprises said one or more compounds and a

pharmaceutically acceptable excipient or carrier.

48. The method according to claim 46, wherein the method comprises
treating a bacterial infection selected from bacterium-related cutaneous conditions,
botulism, cholera, E. coli infection, Legionellosis, listeriosis, Lyme disease,
pathogenic bacterial diseases, rickitsioses, salmonellosis, tuberculosis and zoonotic

bacterial diseases.

49. The method according to claim 46, wherein the method comprises
treating ba;:t'erial infections by both Gram-positive and Gram-negative bacteria, such
as Escherichia coli, Enterobacter cloacae, Klebsiella pneumoniae, Morganella
morganii, Salmonella serotypes including Enteritidis, Typhimurium and Newport,
Enterococci, Shigella dysenteriae, Yersinia enterocolitica, Acinetobacter
calcoaceticus, Francisella tularensis, Legionella pneumophila, Helicobacter pylori,
Neisseria meningitides, Neisseria gonorrhoeae, Campylobacter jejuni, Vibrio cholera,

Pseudomonas aeruginosa, Streptococcus, Staphylococcus, pneumococcus,
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Mycobacterium tuberculosis, Bonelia‘burgdorfen’, Bordetella pertussis, Legionella

pneurnophila, Clostridium difficile, Bacillus anthracis, and Haemophilus influenzae.

50. A method for treating a subject having a disease or disorder associated
with bacterial infection, the method comprising administering to the subject a
therapeutically effective amount of an inhibitor of bacterial DNA helicase-nuclease,
wherein said inhibitor is selected from a compound as defined in any one of claims

33-45.

51. A method of identifying an inhibitor of AddAB activity, the method
comprising:

testing a candidate compound for inhibition of AddAB activity in an bacterial
strain expressing an active AddAB (addAB") in the presence of a T4 gene 2 mutant
phage, wherein a lack of growth of the bacterial strain is indicative of the inhibition of

AddAB activity by the candidate compound.

52. The method of claim 51, wherein the bacterial strain is an E. coli

bacterial strain.

53. The method of claim 52, wherein the bacterial strain is an E. coli

recBCD mutant bacterial strain,

54. The method of claim 51, wherein the T4 gene 2 mutant phage is a T4

gene 2 am149 triple nonsense mutant phage.
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55. The method of claim 51, wherein the active AddAB is an AddAB

enzyme expressed in an recBCD mutant bacterial strain,

568. The method of claim 55, wherein the active AddAB is an AddAB

enzyme expressed in an E. coli recBCD mutant strain.

57. A method of identifying an inhibitor of RecBCD activity, the method
comprising:

testing a candidate compound for inhibition of RecBCD activity in an bacterial
strain expressing an active RecBCD (recBCD") in the presence of a T4 gene 2
mutant phage, wherein a lack of growth of the bacterial strain is indicative of the

inhibition of RecBCD activity by the candidate compound.

58. The mathod of claim 57, wherein the bacterial strain is an E. coli

bacterial strain.

59. The method of claim 58, wherein the bacterial strain is an £ coff

recBCD mutant bacterial strain.

60. The method of claim 59, wherein the T4 gene 2 mutant phage is a T4

gene 2 am148 triple nonsense mutant phage.
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