
NOVEL ANTIBACTERIAL AGENTS FOR THE TREATMENT OF GRAM POSITIVE INFECTIONS
[1] This application claims the benefit of U.S. Provisional patent
application 61/139,875, filed December 22, 2008, incorporated herein by
reference in its entirety.        [2] The present invention relates to
novel lipopeptide compounds. The invention also relates to pharmaceutical
compositions of these compounds and methods of using these compounds as
antibacterial agents. The invention also relates to methods of producing
these novel lipopeptide compounds and intermediates used in producing these
compounds, as well as compositions using the same.        [3] The rapid
increase in the incidence of gram-positive infections, including those
caused by resistant bacteria, has sparked renewed interest in the
development of novel classes of antibiotics. A class of compounds which
have shown potential as useful antibiotics includes the A-21 978C
lipopeptides described in, for example, United States Patents RE 32,333; RE
32,455; RE 32,311; RE 32,310; 4,482,487; 4,537,717; 6,911,525; 7,335,725;
7,408,025; 6,794,490; 7,262,268; 7,335,726; and RE 39,071. Daptomycin, a
member of this class, has potent bactericidal activity in vitro and in vivo
against clinically relevant gram-positive bacteria that cause serious and
life-threatening diseases. These bacteria include resistant pathogens, such
as vancomycin-resistant enterococci (VRE), methicillin-resistant
Staphylococcus aureus (MRSA), glycopeptide intermediate susceptible
Staphylococcus aureus (GISA), coagulase-negative staphylococci (CNS), and
penicillin-resistant Streptococcus pneumoniae (PRSP), for which there are
few therapeutic alternatives. See, e.g., Tally et al., 1999, Exp.  Opin.
Invest. Drugs 8:1223-1238.        [4] Despite the promise that
antibacterial agents such as daptomycin offer, the need for novel
antibiotics continues. Many pathogens have been repeatedly exposed to
commonly-used antibiotics. This exposure has led to the selection of
variant antibacterial strains resistant to a broad spectrum of antibiotics.
The loss of potency and effectiveness of an antibiotic caused by resistant
mechanisms renders the antibiotic ineffective and consequently can lead to
life-threatening infections that are virtually untreatable. As new
antibiotics come to market pathogens may develop resistance or intermediate
resistance to these  new drugs, effectively creating a need for a stream of
new antibacterial agents to combat these emerging strains. In addition
compounds that exhibit bacteriacidal activity would offer advantages over
present bacteriastatic compounds. Thus, novel synthetic antibacterial
agents would be expected to be useful to treat not only "natural"
pathogens, but also intermediate drug resistant and drug resistant
pathogens because the pathogen has never been exposed to the novel
antibacterial agent. Additionally, new antibacterial agents may exhibit
differential effectiveness against different types of pathogens.        [5]
One pathogen of particular concern is Clostridium difficile. C. difficile
has become a huge public health concern, and in recent years has become the
most common cause of nosocomial infectious diarrhea. Current Clostridium
diffici/e-associated disease treatment options are often suboptimal, with
treatment failure and a high incidence of relapse in some patients. In
addition, new highly virulent strains of C. difficile are continually
developing. One new epidemic strain (PFGE type BI/NAP1, also called Nap1,
ribotype 027 or NAP1/027) appears to be more virulent than many other
strains. As the incidence of Clostridium diffici/e-associated disease
continues to increase and highly virulent strains develop, new
antibacterial agents to treat or prevent this disease are needed.
[6] The present invention addresses this problem by providing novel
lipopeptide compounds which have antibacterial activity against a broad
spectrum of bacteria, including drug-resistant bacteria and C. difficile.
Further, the compounds of the present invention exhibit bacteriacidal
activity.        [7] The present invention comprises, in one aspect,
antibacterial compounds of Formula (I):  WO 2010/075215PCT/US2009/068747
and pharmaceutically acceptable salts thereof, wherein: R is: 0 "LA and A
is chosen from alkyl, alkenyl, cycloalkyl, aryl, heteroaryl, and NHRA,
wherein RA is chosen from alkyl and cycloalkyl.        [8] In another
embodiment, the invention also provides pharmaceutical compositions
comprising compounds of Formula I and methods of use thereof.        [9] In
a further embodiment, the invention provides methods of making compounds of
Formula I and pharmaceutical compositions thereof.        [10] In a still
further embodiment, the invention provides methods of use of the compounds
of Formula Ito treat bacterial infections in humans.        [11] It is to
be understood that both the foregoing general description and the following
detailed description are exemplary and explanatory only and are not
restrictive of the invention, as claimed.        [12] Molecular terms, when
used in this application, have their common meaning unless otherwise
specified.        [13] The term "acyl" is defined as a carbonyl radical
attached to an alkyl, alkenyl, alkynyl, cycloalkyl, heterocycyl, aryl or
heteroaryl group, examples including, without limitation, such radicals as
acetyl and benzoyl.       [14] The term "amino" denotes a nitrogen radical
containing two substituents independently selected from the group
consisting of H, alkyl, cycloalkyl, carboalkoxy, heterocyclyl, aryl,
heteroaryl and sulfonyl. Subsets of the term "amino" are (1) the term
"unsubstituted amino" which denotes an NH2 radical, (2) the term "mono
substituted amino" which is defined as a nitrogen radical containing a
hydrogen atom and a substituent group selected from alkyl, cycloalkyl,
heterocyclyl, aryl, or heteroaryl, and (3) the term "disubstituted amino"
which is defined as a nitrogen radical containing two substituent groups
independently selected from, alkyl, cycloalkyl, heterocyclyl, aryl, and
heteroaryl. Exemplary mono substituted amino radicals are "lower mono
substituted amino" radicals, whereby the substituent group is a lower alkyl
group. Exemplary disubstituted amino radicals are "lower disubstituted
amino" radicals, whereby the substituent groups are lower alkyl.       [15]
The term "acyloxy" denotes an oxygen radical adjacent to an acyl group.
[16] The term "acylamino" denotes a nitrogen radical adjacent to an acyl
group.       [17] The term "carboalkoxy" is defined as a carbonyl radical
adjacent to an alkoxy or aryloxy group.       [18] The term "carboxyamido"
denotes a carbonyl radical adjacent to an amino group.       [19] The term
"halo" is defined as a bromo, chloro, fluoro or iodo radical.       [20]
The term "thio" denotes a divalent sulfur radical containing a substituent
group independently selected from H, alkyl, cycloalkyl, heterocyclyl, aryl
and heteroaryl. Examples include methylthio and phenylthio.       [21] The
term "alkyl" is defined as a linear or branched, saturated radical having
one to about twenty carbon atoms unless otherwise specified. Exemplary
alkyl radicals include C1-C12, C1-C8, C-Cs, and Ca-Cs alkyl groups. One or
more hydrogen atoms can also be replaced by a substitutent group selected
from acyl, amino, acylamino, acyloxy, carboalkoxy, carboxy, carboxyamido,
cyano, halo, hydroxyl, nitro, thio, alkenyl, alkynyl, cycloalkyl,
heterocyclyl, aryl, heteroaryl, alkoxy, aryloxy, sulfinyl, sulfonyl, oxo,
guanidino, formyl and an amino acid side chain. Examples of alkyl groups
include, without limitation, methyl, tert-butyl, isopropyl, and
methoxymethyl. Subsets of the term "alkyl" are (1) "unsubstituted alkyl"
which is defined as an alkyl group that bears no substituent groups (2)
"substituted alkyl" which denotes an alkyl radical in which (a) one or more
hydrogen atoms is replaced by a substitutent group selected from acyl,
acyloxy, carboalkoxy, carboxy, carboxyamido, cyano, nitro, thio"alkenyl,
alkynyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, alkoxy, aryloxy,
sulfinyl, sulfonyl, Nsulfonylcarboxyamido, N-acylaminosulfonyl or (b) two
or more hydrogen atoms are each replaced by a substituent group
independently selected from hydroxyl, carboxy, C1-C3 alkoxy, amino,
acylamino, oxo or guanidino; and (3) the term "selected substituted alkyl"
which denotes an alkyl radical in which (a) one proton is replaced by a
group selected from hydroxyl, carboxy C1-03 alkoxy, unsubstituted amino,
acylamino, or acylamino phenyl or (b) one to three protons is replaced by a
halo substituent.        [22] An alkyl can also be "interrupted" by at
least one "interrupting functional groups" selected from aryl, cycloalkyl,
heterocycloalkyl, 0, S, and N. As used herein, the phrase "interrupted"
means that an internal methylene unit is replaced by at least one of the
functional groups as defined above. Examples of alkyl chains that have been
"interrupted" with 0 include -CH2OCH2-, -CH20(CH2)2- , -CH20(OH2)3-,
-CH20(CH2)4-, -(CH2)20CH2, -(CH2)20(CH2)2-, -(CH2)20(CH2)3-, -
(CH2)30(CH2)-, -(CH2)30(CH2)2-, and -(CH2)40(CH2)-. Other examples of
alkylene chains that are "interrupted" with functional groups include
-CH2ZCH2-, - CH2Z(CH2)2-, -CH2Z(CH2)3-, -CH2Z(CH2)4-, -(CH2)2ZCH2-,
-(CH2)2Z(CH2)2-, -(CH2)2Z(CH2)3-, -(CH2)3Z(CH2)-, -(CH2)3Z(CH2)2-, and
-(CH2)4Z(CH2)-, wherein Z is one of the "interrupting functional groups"
listed above.        [23] The term "alkenyl" is defined as linear or
branched radicals having two to about twenty carbon atoms, such as three to
about ten carbon atoms, and containing at least one carbon-carbon double
bond. One or more hydrogen atoms can also be replaced by a substituent
group selected from acyl, amino, acylamino, acyloxy, carboalkoxy, carboxy,
carboxyamido, cyano, halo, hydroxyl, nitro, thio, alkyl, alkenyl, alkynyl,
cycloalkyl, heterocyclyl, aryl, heteroaryl, alkoxy, aryloxy, sulfinyl,
sulfonyl, formyl, oxo and guanidino. The double bond portion(s) of the
unsaturated hydrocarbon chain may be either in the cis or trans
configuration.  Examples of alkenyl groups include, without limitation,
ethylenyl or phenyl ethylenyl.       [24] The term "alkynyl" denotes linear
or branched radicals having from two to about ten carbon atoms, and
containing at least one carbon-carbon triple bond. One or more hydrogen
atoms can also be replaced by a substituent group selected from acyl,
amino, acylamino, acyloxy, carboalkoxy, carboxy, carboxyamido, cyano, halo,
hydroxyl, nitro, thio, alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl, heteroaryl, alkoxy, aryloxy, sulfinyl, sulfonyl, formyl, oxo and
guanidino. An example of alkynyl group includes, without limitation,
propynyl. 



[25] "Alkyl," "alkenyl," and "alkynyl" can also be "interrupted" by at
least one group selected from aryl, cycloalkyl, heterocycloalkyl, 0, S, and
N.       [26] The term "aryl" or "aryl ring" denotes aromatic radicals in a
single or fused carbocyclic ring system, having from five to fourteen ring
members. In one embodiment, the ring system has from six to ten ring
members. One or more hydrogen atoms may also be replaced by a substituent
group selected from acyl, amino, acylamino, acyloxy, azido, alkylthio,
carboalkoxy, carboxy, carboxyamido, cyano, halo, hydroxyl, nitro, thio,
alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, heteroaryl,
alkoxy, aryloxy, sulfinyl, sulfonyl and formyl. Examples of aryl groups
include, without limitation, phenyl, naphthyl, biphenyl, terphenyl. Subsets
of the term aryl are (1) the term "phenyl" which denotes a compound of the
formula:  (2) the term "substituted phenyl" which is defined as a phenyl
radical in which one or more hydrogen atoms are replaced by a substituent
group selected from acyl, amino, acyloxy, azido, alkylthio, carboalkoxy,
carboxy, carboxyamido, cyano, halo, hydroxyl, nitro, thio, alkyl, alkenyl,
alkynyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, alkoxy, aryloxy,
sulfinyl, sulfonyl, N-sulfonylcarboxyamido, and Nacylaminosulfonyl and (3)
the term "acylamino phenyl" denotes a phenyl radical in which one hydrogen
atom is replaced by an acylamino group. One or more additional hydrogen
atoms can also be replaced by a substituent group selected from acyl,
amino, acylamino, acyloxy, azido, alkylthio, carboalkoxy, carboxy,
carboxyamido, cyano, halo, hydroxyl, nitro, thio, alkyl, alkenyl, alkynyl,
cycloalkyl,  heterocyclyl, aryl, heteroaryl, alkoxy, aryloxy, sulfinyl,
sulfonyl, Nsulfonylcarboxyamido, and N-acylaminosulfonyl.       [027]
"Heteroaryl" or "heteroaryl ring" denotes an aromatic radical which contain
one to four hetero atoms or hetero groups selected from 0, N, S,  0, in a
single or fused heterocyclic ring system, having from five to fifteen ring
members. In one embodiment, the heteroaryl ring system has from six to ten
ring members. One or more hydrogen atoms may also be replaced by a
substituent group selected from acyl, amino, acylamino, acyloxy,
carboalkoxy, carboxy, carboxyamido, cyano, halo, hydroxyl, nitro, thio,
thiocarbonyl, alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl,
heteroaryl, alkoxy, aryloxy, sulfinyl, sulfonyl, and formyl. Examples of
heteroaryl groups include, without limitation, pyridinyl, thiazolyl,
thiadiazoyl, isoquinolinyl, pyrazolyl, oxazolyl, oxadiazoyl, triazolyl, and
pyrrolyl groups. Subsets of the term heteroaryl are (1) the term
"pyridinyl" which denotes compounds of the formula:  (2) the term
"substituted pyridinyl" which is defined as a pyridinyl radical in which
one or more hydrogen atoms is replaced by a substituent group selected from
acyl, amino, acyloxy, carboalkoxy, carboxy, carboxyamido, cyano, halo,
hydroxyl, nitro, thio, alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl, heteroaryl, alkoxy, aryloxy, sulfinyl, sulfonyl,
N-sulfonylcarboxyamido, and N-acylaminosulfonyl and  (3) the term
"acylamino pyridinyl" which denotes a pyridinyl radical in which one
hydrogen atom is replaced by an acylamino group, additionally, one or more
additional hydrogen atoms can also be replaced by a substituent group
selected from acyl, amino, acylamino, acyloxy, carboalkoxy, carboxy,
carboxyamido, cyano, halo, hydroxyl, nitro, thio, thiocarbonyl, alkyl,
alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, alkoxy,
aryloxy, sulfinyl, sulfonyl, Nsulfonylcarboxyamido, and
N-acylaminosulfonyl.       [028] The term "cycloalkyl" or "cycloalkyl ring"
is defined as a saturated or partially unsaturated carbocyclic ring in a
single or fused carbocyclic ring system  having from three to twelve ring
members. In one embodiment, a cycloalkyl is a ring system having three to
twelve ring members. One or more hydrogen atoms may also be replaced by a
substituent group selected from acyl, amino, acylamino, acyloxy,
carboalkoxy, carboxy, carboxyamido, cyano, halo, hydroxyl, nitro, thio,
alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, heteroaryl,
alkoxy, aryloxy, sulfinyl, sulfonyl and formyl. Examples of a cycloalkyl
group include, without limitation, cyclopropyl, cyclobutyl, cyclohexyl, and
cycloheptyl. [029] The term "heterocyclyl," "heterocyclic" or "heterocyclyl
ring" is defined as a saturated or partially unsaturated ring containing
one to four hetero Rz atoms or hetero groups selected from 0, N, NH, )II0II
II defined for Rx,g, S,or , wherein Rz is as in a single or fused
heterocyclic ring system having from three to twelve ring members. In one
embodiment, a heterocyclyl is a ring system having three to seven ring
members. One or more hydrogen atoms may also be replaced by a substituent
group selected from acyl, amino, acylamino, acyloxy, oxo, thiocarbonyl,
imino, carboalkoxy, carboxy, carboxyamido, cyano, halo, hydroxyl, nitro,
thio, alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl, aryl, heteroaryl,
alkoxy, aryloxy, sulfinyl, sulfonyl and formyl. Examples of a heterocyclyl
group include, without limitation, morpholinyl, piperidinyl, and
pyrrolidinyl.       [30] The term "alkoxy" denotes oxy-containing radicals
substituted with an alkyl, cycloalkyl or heterocyclyl group. Examples
include, without limitation, methoxy, tert-butoxy, benzyloxy and
cyclohexyloxy.       [31] The term "aryloxy" denotes oxy-containing
radicals substituted with an aryl or heteroaryl group. Examples include,
without limitation, phenoxy.       [32] The term "amino acid side chain"
denotes any side chain (R group) from a naturally-occurring or a
non-naturally occurring amino acid.       [33] The term "sulfinyl" is
defined as a tetravalent sulfur radical substituted with an oxo substituent
and a second substituent selected from the group consisting of alkyl,
cycloalkyl, heterocyclyl, aryl, or heteroaryl group.        [34] The term
"sulfonyl" is defined as a hexavalent sulfur radical substituted with two
oxo substituents and a third substituent selected from alkyl, cycloalkyl,
heterocyclyl aryl, or heteroaryl.       [35] The term "carbamate amino
protecting group" is defined as a recognized amino protecting group that
when bound to an amino group forms a carbamate. Examples of carbamate amino
protecting groups can be found in "Protective Groups in Organic Synthesis"
by Theodora W. Greene, John Wiley and Sons, New York, 1981. Examples of
carbamate amino protecting groups include benzyloxycarbonyl,
t-butoxycarbonyl, t-amyloxycarbonyl, isobornyloxycarbonyl,
adamantyloxycarbonyl, chlorobenzyloxycarbonyl, nitrobenzyloxycarbonyl or
the like.       [36] The salts of the compounds of the invention include
acid addition salts and base addition salts. In one embodiment, the salt is
a pharmaceutically acceptable salt of the compound of Formula I. The term
"pharmaceutically-acceptable salts" embraces salts commonly used to form
alkali metal salts and to form addition salts of free acids or free bases.
The nature of the salt is not critical, provided that it is
pharmaceutically-acceptable. Suitable pharmaceutically-acceptable acid
addition salts of the compounds of the invention may be prepared from an
inorganic acid or an organic acid. Examples of such inorganic acids
include, without limitation, hydrochloric, hydrobromic, hydroiodic, nitric,
carbonic, sulfuric and phosphoric acid. Examples of appropriate organic
acids may be selected from aliphatic, cycloaliphatic, aromatic,
arylaliphatic, heterocyclic, carboxylic and sulfonic classes of organic
acids, examples of which include, without limitation, formic, acetic,
propionic, succinic, glycolic, gluconic, maleic, embonic (pamoic),
methanesulfonic, ethanesulfonic, 2-hydroxyethanesulfonic, pantothenic,
benzenesulfonic, toluenesulfonic, sulfanilic, mesylic,
cyclohexylaminosulfonic, stearic, algenic, R-hydroxybutyric, malonic,
galactic, and galacturonic acid. Suitable pharmaceutically-acceptable base
addition salts of compounds of the invention include, but are not limited
to, metallic salts made from aluminum, calcium, lithium, magnesium,
potassium, sodium and zinc or organic salts made from
N,N'-dibenzylethylenediamine, chloroprocaine, choline, diethanolamine,
ethylenediamine, N-methylglucamine, lysine and procaine. All of these salts
may be prepared by conventional means from the corresponding  compound of
the invention by treating, for example, the compound of the invention with
the appropriate acid or base.       [37] The compounds of the invention can
possess one or more asymmetric carbon atoms and are thus capable of
existing in the form of optical isomers as well as in the form of racemic
or non-racemic mixtures thereof. The compounds of the invention can be
utilized in the present invention as a single isomer or as a mixture of
stereochemical isomeric forms. Diastereoisomers, i.e., nonsuperimposable
stereochemical isomers, can be separated by conventional means such as
chromatography, distillation, crystallization or sublimation. The optical
isomers can be obtained by resolution of the racemic mixtures according to
conventional processes, for example by formation of diastereoisomeric salts
by treatment with an optically active acid or base. Examples of appropriate
acids include, without limitation, tartaric, diacetyltartaric,
dibenzoyltartaric, ditoluoyltartaric and camphorsulfonic acid. The mixture
of diastereomers can be separated by crystallization followed by liberation
of the optically active bases from these salts. An alternative process for
separation of optical isomers includes the use of a chiral chromatography
column optimally chosen to maximize the separation of the enantiomers.
Still another available method involves synthesis of covalent
diastereoisomeric molecules by reacting compounds of the invention with an
optically pure acid in an activated form or an optically pure isocyanate.
The synthesized diastereoisomers can be separated by conventional means
such as chromatography, distillation, crystallization or sublimation, and
then hydrolyzed to obtain the enantiomerically pure compound. The optically
active compounds of the invention can likewise be obtained by utilizing
optically active starting materials. These isomers may be in the form of a
free acid, a free base, an ester or a salt.       [38] The invention also
embraces isolated compounds. An isolated compound refers to a compound
which represents at least 10%, such as at least 20%, such as at least 50%
and further such as at least 80% of the compound present in the mixture. In
one embodiment, the compound, a pharmaceutically acceptable salt thereof,
or a pharmaceutical composition comprising the compound exhibits a
detectable ( i.e. statistically significant) antimicrobial activity when
tested in conventional biological assays such as those described herein.
[039] In one embodiment, the invention relates to compounds having the
Formula (I): and pharmaceutically acceptable salts thereof, wherein: 



R is: 0 and A is chosen from alkyl, alkenyl, cycloalkyl, aryl, heteroaryl,
and NHRA, wherein RA is chosen from alkyl and cycloalkyl.       [040] In
one embodiment, A is chosen from alkyl, such as C144 alkyl, such as Ci.6
alkyl, and further such as C4.6 alkyl. In a further embodiment, A is chosen
from alkyl substituted by one or more cycloalkyl or aryl. [041] In another
embodiment, A is chosen from: a) unsubstituted C1-C14 alkyl; b) a4-C6 alkyl
substituted with one or more cycloalkyl; c) C4-C6 alkyl interrupted by one
or more aryl; d) C1-C6 alkyl substituted with one or more aryl; and e) C6
alkyl interrupted by one or more cycloalkyl.       [042] In another
embodiment, A is a C1-C6 alkyl substituted with one or more cyclohexyl. In
another embodiment, A is a C1-C6 alkyl interrupted by one or  more phenyl.
In another embodiment, A is a C1-C6 alkyl substituted with one or more
phenyl. [043] In one embodiment, A is chosen from: a) unsubstituted C1-C12
alkenyl; and b)   Riwherein R1 is chosen from hydrogen or methyl; and R2 is
chosen from phenyl, unsubstituted C3-C7 alkyl, and OR3, wherein R3 is
unsubstituted C1-C6 alkyl. In another embodiment, R1 is methyl and R2 is
unsubstituted Ca-C7 alkyl. [044] In one embodiment, A is chosen from:
a) Ca-Ca cycloalkyl substituted with one or more unsubstituted C1-00 alkyl;
b) unsubstituted C10-C12 cycloalkyl; c) Ca-Ca cycloalkyl substituted with
C3-05 cycloalkyl; and       d) C3-05 cycloalkyl substituted with phenyl,
wherein said phenyl may be optionally substituted with one or more
halogens. In another embodiment, A is chosen from cyclohexyl and
cyclopropyl, each of which may be substituted with one or more
unsubstituted C1-C10 alkyl. In another embodiment, A is Ca-Ca cycloalkyl
substituted with one or more phenyl, wherein said phenyl may be optionally
substituted with one or more chlorine atoms. [045] In one embodiment, A is
chosen from:       a) phenyl substituted with unsubstituted C1-C8 alkyl; b)
phenyl substituted with OR4, wherein R4 is unsubstituted C1-C16 alkyl;
c) phenyl substituted with cycloalkyl, wherein said cycloalkyl is
substituted with one or more unsubstituted Ci-Ca alkyl;       d) phenyl
substituted with phenyl-OR4., wherein R4* is unsubstituted C1-05 alkyl;
e) phenyl substituted with phenyl, optionally substituted with one or more
halogen atoms; and 1) phenyl substituted with one or more phenyl.
[046] In another embodiment, A is phenyl substituted with cyclohexyl,
wherein said cyclohexyl is substituted with unsubstituted C1-C8 alkyl. In
another  embodiment, A is phenyl substituted with phenyl, optionally
substituted with one or more chlorine atoms. [047] In one embodiment, A is
chosen from:         a) thiopheneyl substituted with unsubstituted Ci-Ca
alkyl; and         b) thiopheneyl substituted with phenyl-R6 where R5 is
chosen from hydrogen, chloro, phenyl-0R6, and SR6 wherein R6 is
unsubstituted C1-C6 alkyl.       [048] In one embodiment, A is chosen from
NHRA, wherein RA is chosen from unsubstituted C1-C12 alkyl, cyclohexyl
substituted with one or more unsubstituted C1-C6 alkyl ora,wherein R6 is
phenyl optionally 



substituted with C1-C7 unsubstituted alkyl. [049] In one embodiment, R is
chosen from a substituent of Table I: Table I 0   0 ,1/4,.."..."(CH2)f.CH3
(CH2)fCH3    (CH2)g0H3  k-x(CH2)9CH3 0  0   (0-12),CH3  0 (CH2)xCH3
*   0    WO 2010/075215PCT/US2009/068747 \:,C)  
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ii            5    A   WO 2010/075215PCT/US2009/068747  (CH2 )6C H3
1050] In one embodiment, variable b of Table I is an integer chosen from 0
to 7. In another embodiment, variable b is 0, 1, 2, 3, 4, 5, 6, or 7. In a
further embodiment, variable b is 5. In one embodiment, variable c of Table
I is an integer chosen from 6 to 10. In another embodiment, variable c is
6, 7, 8, 9, or 10. In a further embodiment, variable c is 6, 9, or 10. In
one embodiment, variable d in Table 1 is an integer chosen from 6 to 14. In
another embodiment, variable d is  6, 7, 8, 9, 10, 11, 12, 13, or 14. In
another embodiment, variable d is 7, 9, 10, 11, 12, or 13. In a further
embodiment, variable d is 10, 11, 12 or 13. In one embodiment, variable e
of Table I is an integer chosen from 6 to 8. In another embodiment, e is 6,
7, or 8. In a further embodiment, variable e is 7. Each of variables f and
f* of Table I is independently an integer chosen from 2 to 6. In one
embodiment, each of variables f and r is 2, 3, 4, 5, or 6. In another
embodiment, each of variables f and f" is independently 3, 4, or 5. In a
further embodiment variable f is 3 and variable f* is 5. In one embodiment,
variable g of Table I is an integer chosen from 6 to 10. In another
embodiment, variable g is 6, 7, 8, 9, or 10. In another embodiment,
variable g is 6. In one embodiment, variable g* is an integer chosen from 6
to 10. In another embodiment, variable g" is 6, 7, 8, 9, or 10. In a
further embodiment, variable g" is 8. In one embodiment, variable I of
Table I is an integer chosen from 5 or 6. In one embodiment, variable m of
Table I is an integer chosen from 3 to 9. In another embodiment, variable m
is 3, 4, 5, 6,  7, 8, or 9. In a further embodiment, variable m is 3, 4, 5,
or 6. In one embodiment, variable n of Table I is an integer chosen from 8
to 10. In another embodiment, variable n is 8, 9, or 10. In a further
embodiment, variable n is 8. In one embodiment, variable p is an integer
chosen from 4 to 8. In a another embodiment, variable p is 4, 5, 6, 7, or
8. In a further embodiment, variable p is 4, 5, or 6. In one embodiment,
variable q of Table I is an integer chosen from 4 to 7. In another
embodiment, variable q is 4, 5, 6, or 7. In a further embodiment,  variable
q is 4. In one embodiment, variable r of Table I is an integer chosen from
2 to 6. In another embodiment, variable r is 2, 3, 4, 5, or 6. In another
embodiment, variable r is 2, 3, 4, or 5. In a further embodiment, variable
r is 2 or 5. In one embodiment, variable s is an integer chosen from 4 to
9. In another embodiment, variable s is 4, 5, 6, 7, 8 or 9. In another
embodiment, variable s is 4, 5, 6 or 7. In a further embodiment variable s
is 6 or 7. In one embodiment, variable t of Table I is an integer chosen
from 4 to 9. In another embodiment, variable t is 4, 5, 6, 7, 8, or 9. In a
further embodiment variable t is 4 or 5. In one embodiment, variable u of
Table I is an integer chosen from 4 to 14. In another embodiment, variable
u is 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, or 14. In another embodiment,
variable u is 5, 7, 8, 9, 11, or 14. In a further embodiment, variable u is
5, 7, 8, 9, and 14. In one embodiment, variable v of Table I is an integer
chosen from 3 to 7. In another embodiment, variable v is 3, 4, 5, 6, or 7.
In another embodiment, variable v is 3, 4, or 5. In one embodiment,
variable w of Table I is an integer chosen from 3 to 7. In another
embodiment, variable w is 3, 4, 5, 6, or 7. In another embodiment, variable
w is 4 or 5. In one embodiment, variable x of Table I is an integer chosen
from 6 to 10. In another embodiment, variable x is 6, 7, 8, 9, or 10. In
another embodiment variable x is 6. In one embodiment, variable y of Table
I is an integer chosen from 1 to 5. In another embodiment, variable y is 1,
2, 3, 4, or 5. In another embodiment, variable y is 2, 3, or 4. In a
further embodiment, variable y is 2 or 4. In one embodiment, variable z of
Table I is an integer chosen from 0 to 7. In another embodiment, variable z
is 0, 1, 2, 3, 4, 5, 6,or 7. In a further embodiment, variable z is 2, 3,
4, 5, 6, or 7.        [051] In another embodiment, R is chosen from a
substituent of Table II: Table II Compound Number R 1  2  3    
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64 et he 69 40           [053] In a further embodiment, R is chosen from a
substituent of Table IV: Table IV Compound Number  R 33  . 49  40
[54] A further object of the invention is pharmaceutical compositions or
formulations comprising compounds disclosed herein, or salts thereof.
[55] The pharmaceutical compositions can be formulated for oral,
intravenous, intramuscular, subcutaneous or parenteral administration for
the therapeutic or prophylactic treatment of diseases, such as bacterial
infections.       [56] The pharmaceutical preparations disclosed herein may
be prepared in accordance with standard procedures and are administered at
dosages that are selected to reduce, prevent or eliminate infection (see,
e.g., Remington's Pharmaceutical Sciences, Mack Publishing Company, Easton,
PA and Goodman and Gilman's "The Pharmaceutical Basis of Therapeutics,"
Pergamon Press, New York, NY, the contents of which are incorporated herein
by reference, for a general description of the methods for administering
various antimicrobial agents for human therapy).        [57] The
pharmaceutical compositions can comprise one or more of the compounds
disclosed herein in association with one or more nontoxic,
pharmaceutically-acceptable carriers and/or diluents and/or adjuvants
and/or excipients. As used herein, the phrase "pharmaceutically-acceptable
carrier" refers to any and all solvents, dispersion media, coatings,
antibacterial and antifungal agents, isotonic and absorption delaying
agents, and the like, that are compatible with pharmaceutical
administration. The use of such media and agents for pharmaceutically
active substances is well known in the art. Nonlimiting examples of
carriers and excipients include corn starch or gelatin, lactose, sucrose,
microcrystalline cellulose, kaolin, mannitol, dicalcium phosphate, sodium
chloride and alginic acid. The compositions may contain croscarmellose
sodium, microcrystalline cellulose, corn starch, sodium starch glycolate
and alginic acid.       [58] Tablet binders that can be included are
acacia, methylcellulose, sodium carboxymethylcellulose,
polyvinylpyrrolidone (Povidone), hydroxypropyl methylcellulose, sucrose,
starch and ethylcellulose.       [59] Lubricants that can be used include
magnesium stearate or other metallic stearates, stearic acid, silicone
fluid, talc, waxes, oils and colloidal silica.       [60] Flavoring agents
such as peppermint, oil of wintergreen, cherry flavoring or the like can
also be used. It may also be desirable to add a coloring agent to make the
dosage form more aesthetic in appearance or to help identify the product.
[61] For oral or parenteral administration, compounds of the present
invention can be mixed with conventional pharmaceutical carriers and
excipients and used in the form of tablets, capsules, elixirs, suspensions,
syrups, wafers and the like. The compositions comprising a compound of this
invention may contain from about 0.1% to about 99% by weight of the active
compound, such as from about 10% to about 30%.       [62] For oral use,
solid formulations such as tablets and capsules are useful. Sustained
release or enterically coated preparations may also be devised. For
pediatric and geriatric applications, one embodiment provides suspensions,
syrups and chewable tablets. For oral administration, the pharmaceutical
compositions are in the form of, for example, a tablet, capsule, suspension
or liquid.          [63] The pharmaceutical compositions may be made in the
form of a dosage unit containing a therapeutically-effective amount of the
active ingredient. Examples of such dosage units are tablets and capsules.
For therapeutic purposes, the tablets and capsules which can contain, in
addition to the active ingredient, conventional carriers such as binding
agents, for example, acacia gum, gelatin, polyvinylpyrrolidone, sorbitol,
or tragacanth; fillers, for example, calcium phosphate, glycine, lactose,
maize-starch, sorbitol, or sucrose; lubricants, for example, magnesium
stearate, polyethylene glycol, silica, or talc; disintegrants, for example,
potato starch, flavoring or coloring agents, or acceptable wetting agents.
Oral liquid preparations generally are in the form of aqueous or oily
solutions, suspensions, emulsions, syrups or elixirs, preparations of the
invention may contain conventional additives such as suspending agents,
emulsifying agents, non-aqueous agents, preservatives, coloring agents and
flavoring agents. Nonlimiting examples of additives for liquid preparations
include acacia, almond oil, ethyl alcohol, fractionated coconut oil,
gelatin, glucose syrup, glycerin, hydrogenated edible fats, lecithin,
methyl cellulose, methyl or propyl para-hydroxybenzoate, propylene glycol,
sorbitol, or sorbic acid.         [64] For intravenous (IV) use, the
pharmaceutical composition can be dissolved or suspended in any of the
commonly used intravenous fluids and administered by infusion. Intravenous
fluids include, without limitation, physiological saline or Ringer's
solution. Intravenous administration may be accomplished by using, without
limitation, syringe, minipump or intravenous line.         [65]
Pharmaceutical compositions of this invention for parenteral injection
comprise pharmaceutically-acceptable aqueous or nonaqueous solutions,
dispersions, suspensions or emulsions as well as sterile powders for
reconstitution into sterile injectable solutions or dispersions just prior
to use. Examples of suitable aqueous and nonaqueous carriers, diluents,
solvents or vehicles include water, ethanol, benzyl alcohol, polyols (such
as glycerol, propylene glycol, and polyethylene glycol), and suitable
mixtures thereof, vegetable oils (such as corn oil or olive oil), and
injectable organic esters such as ethyl oleate. Proper fluidity can be
maintained, for example, by the use of coating materials such as lecithin,
by the maintenance of the required particle size in the case of
dispersions, and by the use of surfactants. The compositions can include
various buffers.        [66] These compositions may also contain adjuvants
such as preservatives, wetting agents, emulsifying agents, and dispersing
agents. They may also contain taggants or other anti-counterfeiting agents,
which are well known in the art. Prevention of the action of microorganisms
may be ensured by the inclusion of various antibacterial and antifungal
agents, for example, paraben, chlorobutanol, and phenol sorbic acid. It may
also be desirable to include isotonic agents such as sugars and sodium
chloride. Prolonged absorption of the injectable pharmaceutical form may be
brought about by the inclusion of agents which delay absorption, such as
aluminum monostearate and gelatin.       [67] Injectable depot forms can be
made by forming microencapsulating matrices of the drug in biodegradable
polymers such as polylactide-polyglycolide. Depending upon the ratio of
drug to polymer and the nature of the particular polymer employed, the rate
of drug release can be controlled. Examples of other biodegradable polymers
include poly(orthoesters) and poly(anhydrides). Depot injectable
formulations can also be prepared by entrapping the drug in liposomes or
microemulsions, which are compatible with body tissues.       [68] The
injectable formulations can be sterilized, for example, by filtration
through a bacterial-retaining filter, or by incorporating sterilizing
agents in the form of sterile solid compositions, which can be dissolved or
dispersed in sterile water or other sterile injectable medium just prior to
use.       [69] Solid dosage forms for oral administration include
capsules, tablets, pills, powders, and granules. Such forms may include
forms that dissolve or disintegrate quickly in the oral environment. In
such solid dosage forms, the active compound can be mixed with at least one
inert, pharmaceutically-acceptable excipient or carrier. Suitable
excipients include, for example, (a) fillers or extenders such as starches,
lactose, sucrose, glucose, mannitol, and silicic acid; (b) binders such as
cellulose and cellulose derivatives (such as hydroxypropylmethylcellulose,
hydroxypropylcellulose, and carboxymethylcellulose), alginates, gelatin,
polyvinylpyrrolidone, sucrose, and acacia; (c) humectants such as glycerol;
(d) disintegrating agents such as sodium starch glycolate, croscarmellose,
agar-agar, calcium carbonate, potato or tapioca starch, alginic acid,
certain silicates, and sodium carbonate; (e) solution retarding agents such
as paraffin; (f) absorption accelerators such as quaternary ammonium
compounds; (g) wetting agents, such as cetyl alcohol and glycerol
monostearate, fatty acid esters of sorbitan, poloxamers, and polyethylene
glycols; (h) absorbents such as kaolin and bentonite clay; (i) lubricants
such as talc, calcium stearate, magnesium stearate, solid polyethylene
glycols, sodium lauryl sulfate, and mixtures thereof; and (j) glidants such
as talc, and silicone dioxide. Other suitable excipients include, for
example, sodium citrate or dicalcium phosphate. The dosage forms may also
comprise buffering agents.       [70] Solid dosage forms, including those
of tablets, dragees, capsules, pills, and granules, can be prepared with
coatings and shells such as functional and aesthetic enteric coatings and
other coatings well known in the pharmaceutical formulating art. They may
optionally contain opacifying agents and colorants. They may also be in a
form capable of controlled or sustained release. Examples of embedding
compositions that can be used for such purposes include polymeric
substances and waxes.       [71] The pharmaceutical compositions can be
delivered using controlled (e.g., capsules) or sustained release (e.g.,
bioerodable matrices) delivery systems. Exemplary delayed release delivery
systems for drug delivery that are suitable for administering the
pharmaceutical compositions are described in U.S. Patent Nos. 4,452,775
(issued to Kent), 5,039,660 (issued to Leonard), and 3,854,480 (issued to
Zaffaroni). 



[72] In some cases, in order to prolong the effect of the drug, it may be
desirable to slow the absorption of the drug following subcutaneous or
intramuscular injection. This may be accomplished by the use of a liquid
suspension of crystalline or amorphous material with poor water solubility.
Amorphous material may be used alone or together with stabilizers as
necessary. The rate of absorption of the drug then depends upon its rate of
dissolution, which in turn, may depend upon crystal size and crystalline
form.       [73] Alternatively, delayed absorption of a parenterally
administered drug form can be accomplished by dissolving or suspending the
drug in an oil vehicle.       [74] For intramuscular preparations, a
sterile formulation of compounds according to Formula I, or suitable
soluble salt forms thereof, for example hydrochloride salts, can be
dissolved and administered in a pharmaceutical diluent such as
Water-for-Injection (WFI), physiological saline or 5% glucose. A suitable
insoluble form of the compound may be prepared and administered as a
suspension in an aqueous base or a pharmaceutically acceptable oil base,
e.g., an ester of a long chain fatty acid such as ethyl oleate.        [75]
A dose of an intravenous, intramuscular, or parental formulation of
compounds according to Formula I may be administered as a bolus or by slow
infusion. A bolus is a dose that is administered in less than 30 minutes.
In one embodiment, a bolus is administered in less than 15 or less than 10
minutes. In another embodiment, a bolus is administered in less than 5
minutes. In yet another embodiment, a bolus is administered in one minute
or less. An infusion is a dose that is administered at a rate of 30 minutes
or greater. In one embodiment, the infusion is one hour or greater. In
another embodiment, the infusion is substantially constant.        [76] For
topical use the pharmaceutical compositions can also be prepared in
suitable forms to be applied to the skin, or mucus membranes of the nose
and throat, and can take the form of creams, ointments, liquid sprays or
inhalants, lozenges, or throat paints. Such topical formulations further
can include chemical compounds such as dimethylsulfoxide (DMSO) to
facilitate surface penetration of the active ingredient.        [77] For
application to the eyes or ears, the pharmaceutical composition can be
presented in liquid or semiliquid form formulated in hydrophobic or
hydrophilic bases as ointments, creams, lotions, paints or powders.
[78] For rectal administration, the pharmaceutical compositions can be
administered in the form of suppositories admixed with conventional
carriers such as cocoa butter, polyethylene glycol or a suppository wax or
other glyceride that are solid at room temperature but liquid at body
temperature and therefore melt in the rectum or vaginal cavity and release
the active compound.        [79] Alternatively, the pharmaceutical
compositions can be in powder form for reconstitution in the appropriate
pharmaceutically acceptable carrier at the time of delivery. In another
embodiment, the unit dosage form of compounds according to Formula I can be
a solution of one or more compounds, or salts thereof, in a suitable
diluent, in sterile hermetically sealed ampoules or sterile syringes. The
concentration of the compounds according to Formula I in the unit dosage
may vary, e.g. from about 1 percent to about 50 percent, depending on the
compound used and its solubility and the dose desired by the physician. If
the compositions contain dosage units, each dosage unit can contain from
1-500 mg  of the active material. For adult human treatment, the dosage
employed can range from 5 mg to 10 g, per day, depending on the route and
frequency of administration.         [80] The pharmaceutical compositions
disclosed herein can be placed in a pharmaceutically acceptable carrier and
are delivered to a recipient subject (e.g., a human) in accordance with
known methods of drug delivery. In general, the methods of delivering the
pharmaceutical compositions in vivo utilize art-recognized protocols for
delivering the agent with the only substantial procedural modification
being the substitution of the compounds of the present invention for the
drugs in the art-recognized protocols. Likewise, methods for using the
claimed compositions for treating cells in culture, for example, to
eliminate or reduce the level of bacterial contamination of a cell culture,
utilize art-recognized protocols for treating cell cultures with
antibacterial agent(s) with the only substantial procedural modification
being the substitution of the compounds of the present invention for the
drugs in the art-recognized protocols.        [81] In one embodiment, the
invention provides a method for treating an infection in a subject by
administering a therapeutically-effective amount of one or more compounds
of Formula I or compositions thereof. In one embodiment, the method
comprises administering to a subject in need thereof a pharmaceutical
composition comprising at least one of the compounds described herein. In
one embodiment, the pharmaceutical composition can comprise any one of the
compounds described herein as the sole active compound or in combination
with another compound, composition, or biological material.         [82]
The terms "treatment," "therapeutic method," and their cognates refer to
both therapeutic treatment and prophylactic/preventative measures. Those in
need of treatment may include individuals already having a particular
medical disease as well as those at risk for the disease (Le., those who
are likely to ultimately acquire the disorder). A therapeutic method
results in the prevention or amelioration of symptoms or an otherwise
desired biological outcome and may be evaluated by improved clinical signs,
delayed onset of disease, reduced/elevated levels of lymphocytes and/or
antibodies, etc.         [83] Exemplary procedures for delivering an
antibacterial agent are described in U.S. Patent Nos. 6,468,967; 6,852,689;
and 5,041,567, issued to Rogers and in PCT patent application number
EP94/02552 (publication no. WO 95/05384), the disclosures of which are
incorporated herein by reference in their entirety. In one embodiment, bne
or more compounds of Formula I or pharmaceutical compositions thereof are
administered orally, rectally or via injection (intravenous, intramuscular
or subcutaneous). In another embodiment, one or more compounds of Formula I
or pharmaceutical compositions thereof are administered orally, rectally or
via injection (intravenous, intramuscular or subcutaneous) to treat an
infection caused by the pathogen C. difficile. In another embodiment, one
or more compounds of Formula I or pharmaceutical compositions thereof are
administered orally to treat an infection caused by the pathogen C.
difficile. As used herein, the phrases "therapeutically effective dose" and
"therapeutically-effective amount" refer to an amount of a compound that
prevents the onset, alleviates the symptoms, stops the progression of a
bacterial infection, or results in another desired biological outcome such
as, e.g., improved clinical signs or reduced/elevated levels of lymphocytes
and/or antibodies. The term "treating" is defined as administering, to a
subject, a therapeutically-effective amount of one or more compounds both
to prevent the occurrence of an infection and to control or eliminate an
infection. The term "subject," as used herein, refers to a mammal, a plant,
a lower animal, or a cell culture. In one embodiment, a subject is a human
or other animal patient in need of antibacterial treatment.        [084]
The methods of the present invention comprise administering one or more
compounds of Formula I or pharmaceutical compositions thereof to a subject
in need thereof in an amount that is efficacious in reducing or eliminating
the bacterial infection. The compound may be administered orally,
parenterally, by inhalation, topically, rectally, nasally, buccally,
vaginally, or by an implanted reservoir, external pump or catheter. The
compound may be prepared for opthalmic or aerosolized uses. The compounds
of the present invention can be administered as an aerosol for the
treatment of pneumonia or other lung-based infections. In one embodiment,
the aerosol delivery vehicle is an anhydrous or dry powder inhaler. One or
more compounds of Formula I or pharmaceutical compositions thereof also may
be directly injected or administered into an abscess, ventricle or joint.
Parenteral administration includes subcutaneous, intravenous,
intramuscular, intra-articular, intra-synovial, cisternal, intrathecal,
intrahepatic, intralesional and intracranial injection or infusion. In one
embodiment, one or more compounds of Formula I are administered
intravenously, subcutaneously or orally. In one embodiment for
administering one or more compounds according to Formula Ito a cell
culture, the one or more compounds may be administered in a nutrient
medium.        [85] In one embodiment, one or more compounds according to
Formula I may be used to treat a subject having a bacterial infection in
which the infection is caused or exacerbated by any type of bacteria, such
as gram-positive bacteria. In one embodiment, one or more compounds
according to Formula I or pharmaceutical compositions thereof are
administered to a patient according to the methods of this invention. In
another embodiment, the bacterial infection may be caused or exacerbated by
gram-positive bacteria. These gram-positive bacteria include, but are not
limited to, methicillin-susceptible and methicillinresistant staphylococci
(including Staphylococcus aureus, S. epidermidis, S. haemolyticus, S.
hominis, S. saprophyticus, and coagulase-negative staphylococci),
glycopeptide intermediary- susceptible S. aureus (GISA),
vancomycin-resistant Staphylococcus aureus (VRSA), penicillin-susceptible
and penicillin-resistant streptococci (including Streptococcus pneumoniae,
S. pyo genes, S. agalactiae, S. avium, S. bovis, S. lactis, S. sangius and
Streptococci Group C, Streptococci Group G and viridans streptococci),
enterococci (including vancomycin-susceptible and vancomycin-resistant
strains such as Enterococcus faecalis and E. faecium), Clostridium
difficile, C. clostridiiforme, C. innocuum, C. perfringens, C. ramosum,
Listeria monocytogenes, Corynebacterium jeikeium, Bifidobacterium spp.,
Eubacterium aerofaciens, E. lentum, Lactobacillus acidophilus, L. casei, L.
plantarum, Lactococcus spp., Leuconostoc spp., Pediococcus,
Peptostreptococcus anaerobius, P. asaccarolyticus, P. ma gnus, P. micros,
P. prevotii, P. productus, Propionibacterium acnes, Actinomyces spp.,
Moraxella spp. (including M. catarrhalis).        [86] In one embodiment,
the compounds of Formula I are as active or more active than daptomycin.
Compounds of this embodiment include 3, 4, 5, 6, 7, 9, 10, 11, 14, 16, 17,
18, 19, 20, 21, 22, 23, 25, 26, 27, 28, 32, 33, 34, 35, 36, 37, 38, 39, 42,
43, 48, 49, 50, 51, 52, 53, 54, 55, 57, 58, 61, 62, 63, 64, and 69.
[87] In one embodiment, the compounds of Formula I are unexpectedly more
active against bacteria than daptomycin. Compounds that are more effective
than daptomycin are, for example, compounds 3, 5, 6, 7, 10, 11, 14, 17,
19, 20, 23, 25, 32, 33, 34, 36, 37, 38, 39, 43, 49, 50, 51, 52, 53, 54, 58,
61, 62, 63, 64, and 69.        [88] In one embodiment, the bacterial
infection may be caused or exacerbated by Clostridium difficile. Compounds
that are useful against Clostridium difficile bacteria are, for example,
compounds 10, 11, 14, 16, 17, 18, 19, 22, 23, 25, 26, 27, 28, 33, 34, 36,
37, 38, 42, 43, 48, 49, 50, 51, 52, 53, 61, 62, 63, 64, and 69.        [89]
Compounds that are particularly useful against Clostridium difficile are,
for example, compounds 16, 18, 19, 22, 23, 28, 33, 34, 36, 42, 43, 49, 50,
and 51.        [90] In another embodiment, the compounds of Formula I are
unexpectedly active against bacteria that are resistant to daptomycin,
including daptomycin resistant Staph. aureus (DRSA), daptomycin resistant
E. faecium (DREfm) and daptomycin resistance E. faecalis (DREfs). Compounds
of the invention that are useful against daptomycin resistant strains of
bacteria are, for example, compounds 3, 4, 5, 6, 7, 10, 11, 14, 17, 18, 19,
20, 21, 22, 23, 25, 26, 27, 32, 33, 34, 36, 37, 38, 39, 41, 42, 43, 48, 49,
50, 51, 52, 53, 54, 55, 57, 58, 61, 62, 63, 64, and 69.        [91] In one
embodiment, compounds of Formula I are active against mutant strains of
Clostridium difficile, such as, Nucleosome Assembly Protein 1 (NAP-1).
Compounds of this embodiment include, for example, compound 49.        [92]
Compounds of Formula I that are unexpectedly more active than daptomycin,
are useful against Clostridium difficile, and are unexpectedly active
against bacteria that are resistant to daptomycin are compounds 33 and 49.
In addition, compounds 33 and 49 showed excellent results both in vitro and
in vivo.        [93] A compound of Formula I that is unexpectedly more
active than daptomycin, is useful against Clostridium difficile, is
unexpectedly active against bacteria that are resistant to daptomycin, and
is useful against NAP1 is compound 49. In addition, compound 49 showed
excellent results both in vitro and in vivo.        [94] In another
embodiment, the antibacterial activity of compounds of Formula I against
classically "resistant" strains are comparable to that against classically
"susceptible" strains in in vitro experiments. In one embodiment, one or
more compounds of Formula I or pharmaceutical compositions thereof are
administered according to the methods of this invention to a patient who
exhibits a bacterial infection that is resistant to other compounds,
including vancomycin or daptomycin. In addition, unlike glycopeptide
antibiotics, lipopeptide compounds exhibit rapid, concentration-dependent
bactericidal activity against gram-positive organisms. Thus, in one
embodiment, one or more compounds of Formula I or pharmaceutical
compositions thereof are administered according to the methods of this
invention to a patient in need of rapidly acting antibiotic therapy.
[95] The method of the instant invention may be used for any bacterial
infection of any organ or tissue in the body. In one, the bacterial
infection is caused by gram-positive bacteria. These organs or tissue
include, without limitation, skeletal muscle, skin, bloodstream, kidneys,
heart, lung and bone. The method of the invention may be used to treat,
without limitation, skin and soft tissue infections, bacteremia and urinary
tract infections. The method of the invention may be used to treat
community acquired respiratory infections, including, without limitation,
otitis media, sinusitis, chronic bronchitis and pneumonia, including
pneumonia caused by drug-resistant S. pneumoniae or H. influenzae. The
method of the invention also may be used to treat mixed infections that
comprise different types of gram-positive bacteria, or which comprise both
gram-positive and gram-negative bacteria. These types of infections include
intra-abdominal infections and obstetrical/gynecological infections. The
method of the invention also may be used to treat an infection including,
without limitation, endocarditis, nephritis, septic arthritis,
intra-abdominal sepsis, bone and joint infections, and osteomyelitis. The
method of the invention may also be used to treat Clostridium
diffici/e-associated disease (CDAD). In one embodiment, the method of the
invention may be used to treat CDAD that emerges from or is exacerbated by
NAP-1. In one embodiment, the method of the invention may be used to treat
C. difficile associated colitis and C. difficile associated diarrhea. In
one embodiment, any of the above-described diseases may be treated using
lipopeptide compounds according to this invention or pharmaceutical
compositions thereof.         [96] The method of the instant invention may
also be practiced while concurrently administering one or more other
antimicrobial agents, such as antibacterial agents (antibiotics) or
antifungal agents. In one aspect, the method may be practiced by
administering one or more compounds according to Formula I. In another
embodiment, the method may be practiced by administering one or more
compounds of Formula iwith another lipopeptide compound, such as
daptomycin.       [097] Antibacterial agents and classes thereof that may
be co-administered with one or more compounds of Formula I include, without
limitation, penicillins carbapenems, cephalosporins, aminoglycosides,
bacitracin, gramicidin, mupirocin, chloramphenicol, thiamphenicol, fusidate
sodium, lincomycin, clindamycin, macrolides, novobiocin, polymyxins,
rifamycins, spectinomycin, tetracyclines, vancomycin, teicoplanin,
streptogramins, anti-folate agents, trimethoprim pyrimethamine, synthetic
antibacterials nitroimidazoles, quinolones, fluoroquinolones, isoniazid,
ethambutol, pyrazinamide, paraaminosalicylic acid (PAS), cycloserine,
capreomycin, ethionamide, prothionamide, thiacetazone, viomycin,
everninomicin, glycopeptideT glycylcycline, ketolides, oxazolidinones,
imipenen, amikacin, netilmicin, fosfomycin, gentamicin, ceftriaxone,
Ziracin (56-deacety1-57-demethy1-45-0-de(2-methyl-1-oxopropy1)-12-
0-(2,3,6-trideoxy-3-C-methyl-4-0-methyl-3-nitro-alpha-L-arabinohexopyranosy
l)flambamycin), LY333328 (oritavancin), Linezolid (N-[[(5S)-3-[3-
fluoro-4-(4-morpholinyl) phenyl]-2-oxo-5-oxazolidinyllinethyl]acetamide),
Synercid (dalfopristin-quinupristin), Aztreonam
(2-[[(Z)41-(2-amino-4-thiazoly1)-21[(2S,3S)-
2-methyl-4-oxo-1-sulfo-3-azetidinyl]
amino]-2-oxoethylidenejamino]oxy]-2-methylpropanoic acid), Metronidazole
(2-methyl-5-nitro-1H-imidazole-1-ethanol), Epiroprim
(5-[[3,5-diethoxy-4-(1H-pyrrol-1-yOphenyllmethyl]-2,4- pyrimidinediamine),
OCA-983 (1-[[(2S)-2-amino-3-methy1-1-oxobutyl]amino]-2,5-
anhydro-3-S-R4R,5S,65)-2-carboxy-6-[(1R)-1-hydroxyethy1]-4-methy1-7-ox0-1-
azabicyclo[3.2.0]hept-2-en-3-y11-1,4-dideoxy-3-thio-D-threo-pentitol),
GV-143253 (trinem), Sanfetrinem ((1S, 55, 8aS, 8bR)-1, 2, 5, 6, 7, 8, 8a,
8b-octahydro-1-
[(1R)-1-hydroxyethy1]-5-methoxy-2-oxo-azeto[2,1-a]isoindole-4-carboxylic
acid), CS-834 ((4R, 55,
6S)-6-[(1R)-1-hydroxyethy1]-4-methy1-7-oxo-3-[[(3R)-5-oxo-3-
pyrrolidinyl]thio]-1-azabicyclo[3.2.0]hept-2-ene-2-carboxylic acid
(2,2-dimethy1-1- oxopropoxy)methyl ester), Biapenem
(6-[[(4R,5S,6S)-2-carboxy-6-[(1R)-1- hydroxyethyl] 4
methy1-7-oxo-1-azabicyclo[3.2.0]hePt-2-en-311]thio1-6,7-dihydro5H-pyrazolo[
1,2-a][1,2,4]triazol-4-ium inner salt), KA 159 (stipiamide), Dynemicin A
((1S,4R,4aR,14S,14aS,18Z)-1,4,7,12,13, 14-hexahydro-6,8,11-trihydroxy-3-
methoxy-1-methy1-7,12-dioxo-4a,14a-epoxy-4,14-[3]hexene[1,5]diynonaphtho[2,
3- c]phenanthridine-2-carboxylic acid), DX8739
((4R,5S,6S)-3-[[(35,5S)-5-[[4-[(2S)-
5-amino-2-hydroxy-1-oxopenty1]-1-piperazinylicarbony1]-3-pyrrolidinyllthio]
-6-[(1R)-
1-hydroxyethyl]-4-methyl-7-oxo-1-azabicyclo[3.2.0]hept-2-ene-2-carboxylic
acid), DU 6681
((4R,5S,6S)-3-[[(6S)-6,7-dihydro-5H-Pyrrolo[1,2-a]imidazol-6-yl]thio]-6-
[(1R)-1-hydroxyethy1]-4-methyl-7-oxo-1-azabicyclo[3.2.01
hept-2-ene-2-carboxylic acid), Cefluprenam
((2E)-N-(2-amino-2-oxoethyl)-3-[(6R,7R)-7-[[(2Z)-(5-amino1,2,4-thiadiazol-3
-y1)[(fluoromethoxy)imino]acetyl]
amino]-2-carboxy-8-oxo-5-thia1-azabicyclo[4.2.0]oct-2-en-3-yli-N-ethyl-N-me
thyl-2-propen-1-aminium inner salt), ER 35786
((4R,58,6S)-6-[(1R)-1-hydroxyethy1]-3-[[(3S,5S)-5-[(R)-hydroxy(3R)-3-
pyrrolidinylmethyl]-3-pyrrolidinyllthiol-4-methyl-7-oxo-1-azabicyclo[3.2.0]
hept-2- ene-2-carboxylic acid monohydrochloride), Cefoselis
((6R,7R)-7-[[(2Z)-(2-amino4-thiazoly1)(methoxy
imino)acetyl]amino]-3-[{2,3-dihydro-2-(2-hydroxyethyl)-3-
imino-1H-pyrazol-1-ylimethy1]-8-oxo-5-thia-1-azabicyclo[4.2.0]oct-2-ene-2-
carboxylic acid), Sanfetrinem celexetil
((1S,5S,8aS,8bR)-1,2,5,6,7,8,8a,8boctahydro-1-[(1R)-1-hydroxyethyI]-5-metho
xy-2-oxo-azeto[2,1-a]isoindole-4- carboxylic acid
1-[(cyclohexyloxy)carbonyl] oxyjethyl ester), Cefpirome (1-
[R6R,7R)-7-[[(2Z)-(2-amino-4-thiazoly1)(methontimino)acetyl]
amino]-2-carboxy-8-
oxo-5-thia-1-azabicyclo[4.2.0]oct-2-en-3-yl]methy1]-6,7-dihydro-5Hcyclopent
a[b]pyridinium inner salt), HMR-3647 (3-de[(2,6-dideoxy-3-C-methy1-3-
0-methyl-alpha-L-ribo-hexopyranosyl)oxy]-11,12-dideoxy-6-0-methy1-3-oxo12,1
1-[oxycarbonyl[[4-[4-(3-pyridiny1)-1H-imidazol-1-yl]butylliminoTherythromyc
in), RU-59863 (C-7 catechol substituted cephalosporin), KP 736
((6R,7R)-7-[[(2Z)-(2-
amino-4-thiazoly1)[[(1,4-dihydro-1,5-dihydroxy-4-oxo-2-Pyridinyl)methoxy]
iminolacetyl]amino1-8-oxo-3-[(1,2,3-thiadiazol-5-ylthio)methyl]-5-thia-1-
azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid disodium salt), Rifalazil
(1',4-
didehydro-1-deoxy-1,4-dihydro-3'-hydroxy-5'44-(2-methylProPst1)-1-PiPerazin
y11-1- oxo-rifamycin VIII), MEN 10700 ((5R,6S)-3-[[(2-amino-2-
oxoethyOmethylamino]methyl]-6-[(1R)-1-hydroxyethy11-7-oxo-4-thia-1-
azabicyclo[3.2.0Thept-2-ene-2-carboxylic acid), Lenapenem
((4R,5S,6S)-6-[(1R)-
1-hydroxyethy1]-3-[[(3S,5S)-5-[(1R)-1-hydroxy-3-(methylamino)propyl]-3-
pyrrolidinyl]thio]-4-methyl-7-oxo-1-azabicyclo[3.2.0]hept-2-ene-2-carboxyli
c acid), BO 2502A
((4R,58,6S)-3-R2S,31S,48)[2,3'-bipyrrolidin]-411thio]-6-R1R)-1-
hydroxyethy11-4-methyl-7-oxo-1-azabicyclo[3.2.0]hept-2-ene-2-carboxylic
acid), NE-1530 (3'-sialyllacto-N-neotetraose), K130 (51[4131[4-[(4-
aminophenyl)sulfonyl]phenyl]amino]propoxy]-3,5-dimethoxyphenyl]
methyl]-2,4-  



pyrimidinediamine), PD 138312
((R)-7-[3-(1-amino-1-methylethyl)-1-Pyrrolidiny1]-1-
cyclopropy1-6-fluoro-1,4-dihydro-4-oxo-1,8-naphthyridine-3-carboxylic
acid), PD 140248
(7-[(3R)-3-[(1S)-1-aminoethyI]-1-pyrrolidiny1]-1-(2,4-difluoropheny1)-6-
fluoro-1,4-dihydro-4-oxo-1,8-naphthyridine-3-carboxylic acid), CP 111905
(5- deoxy-5-[[(2E)-343-hydroxy-4-(2-proPenyloxy)Pheny1]-2-methy1-1-oxo-2-
propenyl]amino]-1,2-0-methylene-D-neo-inositol), Sulopenem
((5R,6S)-6-[(1R)-1-
hydroxyethy1]-7-oxo-3-[[(1R,3S)-tetrahydro-1-oxido-3-thienyl]thio]-4-thia-1
- azabicyclo[3.2.0]hept-2-ene-2-carboxylic acid), ritipenam acoxyl
((5R,6R)-3-
[[(aminocarbonyl)oxy]methy1]-6-[(1R)-1-hydroxyethyl]-7-oxo-4-thia-1-
azabicyclo[3.2.0]hept-2-ene-2-carboxylic acid (acetyloxy)methyl ester),
RO-65- 5788
((6R,7R)-7-[[(2Z)-(5-amino-1,2,4-thiadiazol-3-y1)(hydroxyimino)acetyllamino
]-
3-RE)-[(3'R)-11-[[(5-methy1-2-oxo-1,3-dioxol-4-yl)methoxy]carbony11-2-oxo[1
bipyrrolidin]-3-ylidenelmethy1]-8-oxo-5-thia-1-azabicyclo[4.2.0]oct-2-ene-2
- carboxylic acid monosodium salt), Sch-40832
(N-[[4811-[[2,6-dideoxy-3-0-(2,6-
dideoxy-D-arabino-hexopyranosyl)-D-arabino-hexopyranosyl]oxy]ethyl]-15-
ethylidene-1,3a,4,5,10,11,12,13,14,15,19,20,21,22,28,
29,41,42-octadecahydro41-hydroxy-12,45-bis(1-hydroxyethyl)-1-(hydroxymethyl
)-22-(1-hydroxy-1-
methylpropyl)-36-methyl-51,54,57-tris(methylene)-3-(methylthio)-
10,13,20,27,38,49,52,55,58-nonaoxo-18H,27H-5a,29-(iminoethaniminoethanimino
ethaniminoethanimino[7,2]quinolinomethanoxy methano)-9,6:19,16:26,23:33,30-
tetranitrilo-16H,33a1-l-imidazo[11,51:1,61pyrido [3,2-m][1,11,17,24,4,7,20,
27]tetrathiatetraazacyclotriacontin-1-yl]carbony1]-2,3-didehydroalany1-2,3-
didehydro-alanine methyl ester stereoisomer), micacocidin A
((0C-6-26-A)-[(48)-
2-[(23)-2-[(2R,4R)-2-[(4R)-4,5-dihydro-242-(hydroxy,kaPPa.0)-6-Pentylphenyl
]-4-
thiazolykkappa.N3]-3-methyl-4-thiazolidinyl-.kappa.N3]-2-(hydroxy-.kappa.0)
-1,1-
dimethylethyll-4,5-dihydro-4-methyl-4-thiazolecarboxylato(2+.kappa.N3,
.kappa.04]-Zinc), SR-15402 ((15,53,8aS,8bR)-1,2,5,6,7,8,8a,8b-octahydro-1-
MR)-1-hydroxyethy11-2-oxo-5-[(3S)-3-pyrrolidinylthiol-azeto[2,1-a]isoindole
-4- carboxylic acid), TOG 39
(1-(2-amino-2-oxoethyl)-4-[[(1E)-2-[(6R,7R)-7-[[(2Z)-(2- amino-4-thiazoly1)
(hydroxyimino)acetyl]amino]-2-carboxy-8-oxo-5-thia-lazabicyclo[4.2.0]oct-2-
en-3-yl]ethenyllthiol-pyridinium inner salt), carumonam
([[(Z)-[2-[[(2S,3S)-2-[[(aminocarbonyl)oxy1methyl]-4-oxo-1-sulfo-3-
azetidinyl]amino]-1-(2-amino-4-thiazoly1)-2-oxoethylidene]aminoloxy1-acetic
acid), Cefozopran
(1-[[(6R,7R)-7-[[(2Z)-(5-amino-1,2,4-thiadiazol-3-y1)(methoxy
imino)acetyl]amino]-2-carboxy-8-oxo-5-thia-1-azabicyclo[4.2.0]oct-2-en-3-
yllmethyTimidazo[1,2-b]pyridazinium inner salt), Cefetamet pivoxil
((6R,7R)-7- [1(2Z)-(2-amino-4-thiazoly1)(methoxy
imino)acetyl]amino]-3-methyl-8-oxo-5-thia-1-
azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid
(2,2-dimethy1-1-oxopropoxy)methyl ester), and T 3811 (des-F(6)-quinolone).
[98] Antifungal agents that may be co-administered with one or more
compounds according to the invention include, without limitation,
caspofungen, voriconazole, sertaconazole, IB-367, FK-463, LY-303366,
Sch-56592, sitafloxacin, DB-289 polyenes, such as amphotericin, nystatin,
primaricin; azoles, such as fluconazole, itraconazole, and ketoconazole;
allylamines, such as naftifine and terbinafine; and anti-metabolites such
as flucytosine. Other antifungal agents include without limitation, those
disclosed in Fostel, et al., 2000, Drug Discovery  Today 5: 25-32, herein
incorporated by reference. Fostel et al. discloses antifungal compounds
including corynecandin, Mer-WF3010, fusacandins, artrichitin/LL 15G256,
sordarins, cispentacin, azoxybacillin, aureobasidin and khafrefungin
[99] Actual dosage levels of active ingredients in the pharmaceutical
compositions of one or more compounds according to Formula I may be varied
so as to obtain a therapeutically effective amount of the active
compound(s) to achieve the desired therapeutic response for a particular
patient, compositions, and mode of administration. The effective amount can
be determined as described herein. The selected dosage level will depend
upon the activity of the particular compound, the route of administration,
the severity of the condition being treated, and the condition and prior
medical history of the patient being treated. However, it is within the
skill of the art to start doses of the compound at levels lower than
required to achieve the desired therapeutic effect and to gradually
increase the dosage until the desired effect is achieved. In one
embodiment, the data obtained from the assays can be used in formulating a
range of dosage for use in humans.        [0100] The method comprises
administering to the subject an effective dose of one or more compounds of
Formula I. An effective dose is generally between 125 mg/day to 1000
mg/day. In one embodiment, an effective dose is from about 0.1 to about 100
mg/kg of one or more compounds of Formula I or pharmaceutically acceptable
salts thereof. In one embodiment, the dose is from about 0.1 to about 50
mg/kg of one or more compounds of Formula I or pharmaceutically acceptable
salts thereof. In another embodiment, the dose is from about 1 to about 25
mg/kg of one or more compounds of Formula I or pharmaceutically acceptable
salts thereof. In another embodiment, the dose is from about 1 to about 12
mg/kg of one or more compounds of Formula I. In another embodiment, the
dose is about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12 mg/kg of one or more
compounds of Formula I. An effective dose for cell culture is usually
between about 0.1 and about 1000 p.g/mL. In one embodiment, the effect dose
for cell culture is between about 0.1 and about 2001.1.g/mL.       [0101]
Generally dosage levels of about 0.1 pg/kg to about 50 mg/kg, such as a
level ranging from about 5 to about 20 mg of active compound per kilogram
of body weight per day, can be administered topically, orally or
intravenously to a mammalian patient. Other dosage levels range from about
1 pg/kg to about 20 mg/kg, from about 1 pg/kg to about 10 mg/kg, from about
1 pg/kg to about 1 mg/kg, from 10 pg/kg to 1 mg/kg, from about 10 pg/kg to
about 100 pg/kg, from about 100 pg to about 1 mg/kg, and from about 500
pg/kg to about 5 mg/kg per day. If desired, the effective daily dose may be
divided into multiple doses for purposes of administration, e.g., two,
three or four separate doses per day. In one embodiment, the pharmaceutical
composition can be administered once per day.       [0102] One or more
compounds of Formula I may also be administered in the diet or feed of a
patient or animal. If administered as part of a total dietary intake, the
amount of compound employed can be less than 1% by weight of the diet, such
as no more than 0.5% by weight. The diet for animals can be normal
foodstuffs to which the compound can be added or it can be added to a
premix.       [0103] One or more compounds of Formula I can be administered
as a single daily dose or in multiple doses per day. In one embodiment, one
or more compounds of Formula I are administered as a single dose per day.
In another embodiment, one or more compounds of Formula I are administered
as two equal doses per day. In another embodiment, the compounds of Formula
I are administered in three equal doses per day. The treatment regime may
require administration over extended periods of time, e.g., for several
days or for from two to four weeks. The amount per administered dose or the
total amount administered will depend on such factors as the nature and
severity of the infection, the age and general health of the patient, the
tolerance of the patient to the compound and the microorganism or
microorganisms involved in the infection. The treatment regimen for one
type of infection may differ greatly from the treatment regimen of another
infection. For example, one type of infection may require administration
via intravenous administration once daily, while another infection may
require a treatment regimen of multiple dosing orally. A method of
administration of daptomycin, another member of the lipopeptide compound
class, to a patient is disclosed in United States Patent Nos. 6,468,967 and
6,852,689.       [0104] One or more compounds of Formula I may be
administered according to this method until the bacterial infection is
eradicated or reduced. In one embodiment, one or more compounds of Formula
I are administered for a period of time from 3 days to 6 months. In another
embodiment, one or more compounds of Formula I are administered for 7 to 56
days. In another embodiment, one or more compounds of Formula I are
administered for 7 to 28 days. In a further embodiment, one or more
compounds of Formula I are administered for 7 to 14 days. Compounds of the
present invention may be administered for a longer or shorter time period
if it is so desired.       [0105] The embodiments described herein provide
compounds of Formula I that are novel and active against gram-positive
bacteria. Other embodiments described herein provide novel compounds of
Formula I that show increased activity against Clostridium difficile.
Further embodiments described herein provide novel compounds of Formula I
that show unexpected activity against bacteria that are resistant to
daptomycin.       [0106] Other embodiments of the invention will be
apparent to those skilled in the art from consideration of the
specification and practice of the invention disclosed herein. It is
intended that the specification and examples be considered as exemplary
only, with the true scope and spirit of the invention being indicated by
the following claims. Examples       [0107] In order that this invention
may be more fully understood, the following examples are set forth. These
examples are for illustrative purposes only and are not to be construed as
limiting the scope of the invention in any way.  [0108] In the examples
below, the following abbreviations have the following meanings unless
otherwise indicated. Abbreviations not defined below have their generally
accepted meaning. BOG =tert-butoxycarbonyl CFU=colony-forming units DCM =
dichloromethane IPA=isopropanol DIPEA =diisopropylethylamine DMF
=dimethylformamide DMSO =dimethyl sulfoxide Et0Ac =ethyl acetate HOBT
=1-hydroxy benzotrizole HCI=hydrochloric acid HPLC =High performance liquid
chromatography MIC=Minimum inhibitory concentration MS= Mass spectrometry
THF=tetrahydrofuran TFA=trifluoroacetic acid TLC=thin layer chromatography
TTF=Tangential flow filtration WFI=Water for injection, which is purified
by distillation or reverse osmosis       (0109] All temperatures reported
in the following examples are in degree Celsius (C) unless otherwise
indicated. Also, unless noted otherwise, reagents, starting materials and
solvents were purchased from commercial suppliers (such  



as Aldrich, Fluka, Sigma and the like) and were used without further
purification. Deacylated BOC-protected daptomycin was prepared based on the
method described in U.S. Patent No. 6,911,525B2.       [0110] Final
products were typically purified by reverse phase HPLC using a 08 column.
[0111]Analytical HPLC conditions for monitoring the reactions were as
follows: Waters Alliance HPLC system with SunFireTM C8 (5 um, 4.6x150 mm)
column using an increasing gradient (e.g., 10 to 90% B in A in 20 min;
A=0.01% TFA in water; B=0.01% TFA in acetonitrile).       [0112] Analytical
HPLC conditions for purity tests were as follows: Waters Alliance HPLC
system with SunFireTM C8 (5 urn, 4.6x150 mm) column using an increasing
gradient (e.g., 30 to 50% Bin A in 20 min; A=0.01% TFA in water; B=0.01%
TFA in acetonitrile).       [0113] Preparative HPLC conditions: Varian Prep
HPLC system with SunFireTM prep 08 OBDTM (10 pm, 19x250 mm) column using an
increasing gradient (e.g., 25 to 45% B in A in 20 min; A=0.01% TFA in
water; 6=0.01% TFA in acetonitrile).       [0114] Compounds of the present
invention can be prepared according to the procedures described in US
Patent No. 6,911,525132 , which is incorporated by reference in its
entirety, and/or as detailed below:        [0115] Referring to Reaction
Scheme 1, Step 1, Deacylated BOC-protected daptomycin (see U.S. Patent No.
6,911,525B2) is treated with a modifying agent selected from compounds
having the formulae 101, wherein LG is an appropriate leaving group, or
202. The reaction of an amine with modifying agents, as defined herein, is
well known to those skilled in the art. For example, treatment of
Deacylated BOC-protected daptomycin with an activated ester, lactone or
acid chloride, followed by removal of the protecting group (Step 2), yields
compounds of the present invention wherein A is alkyl, alkenyl, cylcoalkyl,
aryl, or heteroaryl. Alternatively, treatment of Deacylated BOC-protected
daptomycin with an isocyanate, such as a compound having the formula 202,
followed by removal of the protecting group (Step 2), provides compounds of
Formula I wherein A is       [0116] In one embodiment, the activated ester
is a pentafluorophenyl ester (PFP-ester). Pentafluorophenyl (PEP) esters
were prepared by treating a carboxylic acid with pentafluorophenol and an
acylating agent such as, but not limited to, dicyclohexylcarbodiimide (DCC)
in solvent such as dichloromethane (Synthesis, 2007, 23, 3731-3735).
[0117]Acyl chlorides were prepared by treating a carboxylic acid with a
reagent such as, but not limited to, thionyl chloride or oxalyl chloride
with catalytic DMF, in solvent such as dichloromethane. Preparation of
compounds of Formula (I) where R is   ( CH 2),CH 3  Example 1  Preparation
of
N-{1-[(E)-3-(4-pentylphenyl)but-2-enoylp-L-tryptoPhyl-D-asparaginyl-L-a-asp
artyl-L-threonylglycyll-ornithyl-L-a-a5partyl-D-alanyl-L-ci-aspartylglycyl-
D-seryl-(3R)-3-methyl-L-a-glutamy1-(aS)-a,2-diamino-y-oxobenzenebutanoic
acid (13-+4)-lactone (49).  Step 1: Preparation of (E)-ethyl
3-(4-pentylphenyl) but-2-enoate (1002).       [0118] A mixture of
commercially available 1-(4-pentylphenyl)ethanone (5 g, 26.3 mmol) and
(ethoxycarbonylmethylene)-triphenYlPhosPhorane (18.3 g, 52.5 mmol) was
stirred at 150 C for 48 hours under a nitrogen atmosphere. The reaction
mixture was cooled to ambient temperature and diluted with ethyl acetate
(50 mL) and petroleum ether (200 mL). The suspension was filtered through a
fritted funnel. The concentrated filtrate was purified by flash column
chromatography with silica gel (petroleum ether : ethyl acetate = 80:1) to
give the  title compound (1.6 g) having the following physical data: 1H NMR
(300 MHz, 5, CDCI3) 0.90 (br, 3H), 1.36 (br, 7), 1.63 (br, 2H), 2.58 (s,
3H), 2.63 (br, 2H), 4.22 (q, 2H), 6.15 (s, 1H), 7.20 (d, 2H), 7.41 (d, 2H).
Step 2: Preparation of (E)-3-(4-pentylphenyl) but-2-enoic acid (1003).
[0119] A solution of compound 1002 (1.5 g, 5.77 mmol) in ethanol (50 mL)
and 3N potassium hydroxide (25 mL) was stirred at 45 C for 3 hours. The
reaction mixture was concentrated and the resulting residue was diluted
with water (50 mL). The aqueous solution was acidified to pH 2 with 1N
hydrochloric acid and extracted with Et0Ac (2 x 30 mL). The combined
organic layers were dried with anhydrous sodium sulfate, filtered and
concentrated. The residue was purified by flash column chromatography
(silica gel, petroleum ether : ethyl acetate = 10:1) to afford the title
compound (0.95 g) having the following physical data: 1H NMR (300 MHz, 6,
CDCI3) 0.90 (br, 3H), 1.33 (br, 4H), 1.62 (br, 2H), 2.60 (br, 5H), 6.18 (s,
1H), 7.18 (d, 2H), 7.42 (d, 2H). Step 3: Preparation of
(E)-3-(4-pentylphenyl)but-2-enoyl chloride (1004).       [0120] Oxalyl
chloride (3.2 mL, 36.60 mmol) and DMF (50 pL) were added drop wise to a
solution of compound 1003 (5.0 g, 21.52 mmol) in dichloromethane (100 mL)
at 0 C. The reaction solution was warmed up to room temperature and stirred
for 4 hours. The reaction mixture was concentrated in vacuum and the
residue was dried under hi-vacuum for 3 hours. The crude product was used
in the next step without further purification. Step 4: Preparation of
N-{1-[(E)-3-(4-pentylphenyl)but-2-enoylli-L-tryptoPhyl-D-asparaginyl-L-a-as
partyl-L-threonylglycyl-L-RN-tert-butoxycarbony1)-ornithyll-L-a-aspartyl-D-
alanyl-L-a-aspartylglycyl-D-seryl-(3R)-3-methyl-L-a-glutamyl-(aS)-a,2-
diamino-y-oxobenzenebutanoic acid (13-4)-lactone (1005).       [0121]
Deacylated BOC-protected daptomycin (3.50g, 2.23 mmol) and sodium
bicarbonate (1.13 g, 61.0 mmol) were dissolved in THF (130 mL) and water
(50 mL). The deacylated BOC-protected daptomycin sodium bicarbonate
solution was cooled to 0 C. and a solution of compound 1004 (1.96 g, 7.82
mmol) in THF (20 mL) was then introduced. The reaction mixture was warmed
to room temperature and stirred for 4 hours. The mixture was concentrated
in vacuum to  remove THF. The remaining aqueous solution was loaded on a
C18 flash chromatography column (35mmx 300mm, Bondesil HF C18 resin
purchased from Varian). The column was first washed with water to remove
salt and then with methanol to wash out product. Crude compound 1005 (3.46
g) was afforded as a white solid after removal of methanol. MS m/z 1780.8
(M + H)+. Steps 5-6: Preparation of
N-{1-[(E)-3-(4-pentylphenyl)but-2-enoylli-L-tryPtoPhyl-D-asparaginyl-L-a-as
partyl-L-threonylglycyl-L-ornithyl-L-a-aspartyl-D-alanyl-L-a-aspartylglycyl
-D-seryl-(3R)-3-methyl-L-a-glutamy1-(aS)-a,2-diamino-y-oxobenzenebutanoic
acid (13-4)-lactone (49).       [01221TFA (10 mL) was added to a solution
of compound 1005 (3.46 g) in DCM (50 mL) at room temperature. The reaction
mixture was stirred vigorously for 45 minutes and added slowly to
vigorously stirring diethyl ether (100 mL). The resulting yellow
precipitation was collected by filtration. The crude product was purified
by Preparative HPLC to afford the TFA salt of compound 6 (0.75 g). MP
carbonate resin (purchased from Biotage) was added to the solution of
compound 6 TFA salt (0.70 g, 0.39 mmol) in anhydrous methanol (30.0 mL).
The mixture was stirred at room temperature for 4 hours. The resins were
removed by filtration and rinsed with methanol. The methanol solution was
concentrated under vacuum to give product as off-white solid (408 mg). MS
m/z 1680.7 (M + Hr. Example lb         L0123] Alternative preparation of
N-(1-[(E)-3-(4-pentylphenyl)but-2-enoy1D-L-tryptophyl-D-asparaginyl-L-a-asp
artyl-L-threonyiglycyl-L-ornithyl-L-a-aspartyl-D-alanyl-L-a-aspartylglycyl-
D-sery1-(3R)-3-methyl-L-a-glutamy1-(aS)-a,2-diamin0-y-oxobenzenebutanoic
acid (13-4)-lactone (49).  PCT/US2009/068747 1) HOBT, EDC, DMAP, DMF 2)
Deacylated BOC-protected daptomycin, NaHCO3, Dioxane, water 3) HCI 



[0124] A solution of (E)-3-(4-pentylphenyl)but-2-enoic acid (1100 g, 4.73
mol), N-Ethyl-N'-(3-dimethylaminopropyl)carbodiimide hydrochloride (907 g,
4.73 mol), HOBT (640 g, 4.73 mol) and 4-(dimethylamino)pyridine (22 g, 0.18
mol) in DMF (11 L) was stirred at room temperature for 4 hours at which
point the activation of the (E)-3-(4-pentylphenyl)but-2-enoic acid was
deemed complete by HPLC. This reaction mixture was added to a suspension of
Deacylated BOCprotected daptomycin (2600 g, 1.66 mol), sodium bicarbonate
(804 g, 9.57 mol) in water (11.25 L) and 1,4-dioxane (33.75 L). The mixture
was stirred at room temperature for 2.5 hours at which time HPLC indicated
complete consumption of Deacylated BOG-protected daptomycin. The reaction
mixture was diluted with water (22.5 L) and cooled with an ice bath.
Concentrated hydrochloric acid (5.25 L) was added while maintaining the
internal temperature below 30 C. After the addition, the solution was
stirred at room temperature for 5 days at which time HPLC indicated
complete consumption of the Boc protected intermediate.       [0125] The
reaction mixture was washed with methyl fert-butyl ether (90 L then
approximately 60 L then approximately 45 L then approximately 45 L) to
remove 1,4-dioxane. The remaining solution (approximately 44 L) was
adjusted to pH 2.69 with 2N sodium hydroxide (11.3 L) and water (53.4 L).
This material was processed by Tangential Flow Filtration (TTF) with a 1K
membrane until the total volume was reduced to 54 L. Water (120 L) was
added in two portions and the solution was concentrated to 52 L by
continued TTF. The aqueous solution (30 L  of 52 L) was purified by
chromatography using the following protocol: The aqueous solution was
brought to three times of its volume (30 L-90L) with 20% IPA in aqueous
ammonium acetate solution (50 mM). The diluted solution was applied to a 38
L HP2OSS resin column at 1.5 L/min. The column was eluted with IPA solution
in aqueous 50 mM ammonium acetate (25%--30%-*35%, 60 L each concentration).
Fractions (approximately 11 L) were collected and analyzed by HPLC. The
fractions with HPLC purity less than 80% were combined and purified again
using the same method. The key fractions from both chromatographic
separations (with HPLC purity >80%) were combined and acidified with
concentrated HCI to pH 2-3. The resulting solution was desalted on an ion
exchange column (HP2OSS resin, 16 L) which was eluted with WFI (until
conductivity = 4.8 pS) followed by IPA in WFI (36 L 10%-+ 40 L 60%). The
yellow band which was eluted with 60% IPA (approximately 19L) was
collected, adjusted to pH 2-3 with concentrated HCI and lyophilized to
yield 636.5 g of Compound 49 (HPLC purity of 87.0%). MS m/z 1680.7 (M +
H)+. Example lc       Preparation of N-(1-[(E)-3-(4-hexyl phenyl)but-2-en
oylll-L-tryptop hyl-Das parag nyl-L-a-as partyl-L-th reonyl g lycyl-L-orn
ithyl-L-a-as partyl-D-al a
nyl-L-aaspartylglycyl-D-sery1-(3R)-3-methyl-L-a-glutamy1-(aS)-a,2-diaminot
oxobenzenebutanoic acid (13-4)-lactone (50). NH2 OH0 (.H 0 N0 CH3 , 0 -/-HV
H HN0ii IN AY'N Oa')CO2H 0 HOH2C) 0 0 NHHN,, H02CCO2H...L. NH H /..., 0 HN
0 0.'YNii"N'IL-i-.4.\----? : o HNH2       [0126] The above compound was
prepared in a similar manner as described in steps 1-6 in the preparation
of N-{1-[(E)-3-(4-pentylphenyl)but-2-
enoy1D-L-tryptophyl-D-asparaginyl-L-a-aspartyl-L-threonyiglycyl-L-ornithyl-
L-aaspartyl-D-alanyl-L-a-aspartylglycyl-D-sery1-(3R)-3-methyl-L-a-glutamyl-
(aS)-a,2- diamino-y-oxobenzenebutanoic acid (13-4)-lactone (See Example 1),
except  commercially available 1-(4-hexylphenyl)ethanone was used in the
place of 1-(4- pentylphenyl)ethanone (in step 1). MS m/z 1694.8 (M + Hr.
Example 1d        Preparation of
N-{1-[(E)-3-(4-butylphenyl)but-2-enoylll-L-tryPtoPhyl-D-asparaginyl-L-a-asp
artyl-L-threonylglycyl-Lornithyl-L-a-aspartyl-D-alanyl-L-a-aspartylglycyl-D
-seryl-(3R)-3-methyl-L-a-glutamyl-(aS)-a,2-diamino-y-oxobenzenebutanoic
acid (13->4)-lactone (48).        [0127] The above compound was prepared in
a similar manner as described in steps 1-6 in the preparation of
N-(1-[(E)-3-(4-pentylphenyl)but-2-
enoylll-L-tryptophyl-D-asparaginyl-L-a-aspartyl-L-threonylglycyl-L-ornithyl
-L-aaspartyl-D-alanyl-L-a-aspartylglycyl-D-sery1-(3R)-3-methyl-La-glutamyka
S)-a,2- diamino-y-oxobenzenebutanoic acid (13-4)-lactone (See Example 1),
except commercially available 1-(4-butylphenyl)ethanone was used in the
place of 1-(4- pentylphenyl)ethanone (in step 1). MS m/z 1666.8 (M + H)+.
Preparation of compounds of Formula (I) wherein R is  (CH2)sCH3  Example 2
Preparation of
N-(4-heptylbenzoy1)-L-tryptophyl-D-asparaginyl-LeasPartylL-threonylglycyl-L
-ornithyl-L-a-aspartyl-D-alanyl-L-a-aspartylglycyl-D-sery1-(3R)-3-
methyl-L-a-glutamy1-(aS)-a,2-diamino-y-oxobenzenebutanoic acid
(13-4)-lactone (33). NH2          [0128] The above compound was prepared in
a similar manner as described in steps 4-6 in the preparation of
N1-{1-[(E)-3-(4-pentylphenyl)but-2-
enoy1D-L-tryptophyl-D-asparaginyl-L-a-aspartyl-L-threonylglycyl-L-ornithyl-
L-aaspartyl-D-alanyl-L-a-aspartylglycyl-D-sery1-(3R)-3-methyl-LeglutamykaS)
-0,2- diamino-y-oxobenzenebutanoic acid (13-4)-lactone (See Example 1),
except commercially available 4-heptylbenzoyl chloride was used in the
place of (E)-3-(4- pentylphenyl)but-2-enoyl chloride. MS m/z 1668.8 (M +
Hr. 



Example 2b        Preparation of
N-(4-octylbenzoy1)-L-tryptophyl-D-asParaginyl-L-a-asPartylL-threonylglycyl-
L-ornithyl-L-a-aspartyl-D-alanyl-L-a-aspartylglycyl-D-sery1-(3R)-3-
methyl-L-a-giutamy1-(aS)-a,2-diamino-y-oxobenzenebutanoic acid
(13-4)-lactone (34)       [0129] The above compound was prepared in a
similar manner as described in steps 3-6 in the preparation of
N-(1-[(E)-3-(4-pentylphenyl)but-2-
enoyID-L-tryptophyl-D-asparaginyl-L-a-aspartyl-L-threonylglycyl-L-ornithyl-
La-
aspartyl-D-alanyl-L-a-aspartylglycyl-D-sery1-(3R)-3-methyl-L-a-glutamyHaS)-
a,2- diamino-y-oxobenzenebutanoic acid (13-4)-lactone (See Example 1),
except commercially available 4-octylbenzoic acid was used in the place of
(E)-3-(4- pentylphenyl)but-2-enoic acid. MS m/z 1682.8 (M + H)+.
Preparation of compounds of Formula (I) wherein R is  (CH2),CH3  Example 3
Preparation of
N-(trans-4-pentylcyclohexanecarbonyl-L-trwtoPhyl-D-asparaginyl-L-a-aspartyl
-L-threonylglycyl-L-ornithyl-L-a-aspartyl-D-alanyl-L-a-aspartylglycyl-D-ser
y1-(3R)-3-methyl-L-a-glutamy1-(aS)-a,2-diamino-y-oxobenzenebutanoic acid
(13-4)-lactone (16) OH / H 0NH2.0W  ..,_N0 ,,CH30 HN t-(00H .11WICNN H
C*"1CO2H 0H ,,i HO2C 0 H 0, NHHN CO2H I HO2C,,,--- NH H /.. 0 HN 0 scrkr,
NN )1-1". = 0 HNH216       [0130] The above compound was prepared in a
similar manner as described in steps 3-6 in the preparation of
N-{1-[(E)-3-(4-pentylphenyl)but-2-
enoy1D-L-tryptophyl-D-asparaginyl-L-a-aspartyl-L-threonylglycyl-L-ornithyl-
L-aaspartyl-D-alanyl-L-a-aspartylglycyl-D-sery1-(3R)-3-methyl-L-a-glutamyl-
(aS)-a,2- diamino-y-oxobenzenebutanoic acid (13-4)-lactone (See Example 1),
except commercially available Trans-4-pentylcyclohexane-carboxylic acid was
used in the place of (E)-3-(4-pentylphenyl)but-2-enoic acid. MS m/z 1646.7
(M + H)+. Preparation of compounds of Formula (I) wherein R is  Example 4
Preparation of
N-(4-pentylbicyclo[2.2.2]octane-1-carbony1)-L-tryPtoPhyl-D-asparaginyl-L-a-
aspartyl-L-threonylglycyl-L-ornithyl-L-a-aspartyl-D-alanyl-L-a-aspartylglyc
yl-D-sery1-(3R)-3-methyl-L-a-glutamy1-(ctS)-a,2-diamino-y-oxobenzenebutanoi
c acid (13-4)-lactone (22)  OH / H -N,,CH3 HN CO2H 0 HOC 0 NHHN HO2C CO2H 



NH H0 HN 0 - 0 HNH2        [0131] The above compound was prepared in a
similar manner as described in steps 3-6 in the preparation of
N-{1-[(E)-3-(4-pentylphenyl)but-2-
enoyill-L-tryptophyl-D-asparaginyl-L-a-aspartyl-L-threonylglycyl-L-ornithyl
-L-aaspartyl-D-alanyl-L-a-aspartylglycyl-D-seryl-(3R)-3-methyl-L-a-glutamyl
-(aS)-a,2- diamino-v-oxobenzenebutanoic acid (13-4)-lactone (See Example
1), except commercially available 4-pentylbicyClo[2.2.2]cmtane-1-carboxylic
acid was used in the place of (E)-3-(4-pentylphenyl)but-2-enoic acid. MS
m/z 1672.7 (M + H).  Preparation of compounds of Formula (I) wherein R is
0(CH2)zCH3  Example 5        Preparation of
N44'-(pentyloxy)bipheny1-4-carbonyIR-tryptophyl-D-asparaginyl-L-a-aspartyl-
L-threonylglycyl-L-ornithyl-L-a-aspartyl-D-alanyl-L-a-aspartylglycyl-D-sery
1-(3R)-3-methyl-L-a-glutamykaS)-a,2-diamino-Y-oxobenzenebutanoic acid
(13->4)-lactone (61)       [0132] The above compound was prepared in a
similar manner as described in steps 3-6 in the preparation of
N-{1-RE)-3-(4-pentylphenyl)but-2-
enoylll-L-tryptophyl-D-asparaginyl-L-a-aspartyl-L-threonylglycyl-L-ornithyl
-L-aaspartyl-D-alanyl-L-a-aspartylglycyl-D-sery1-(3R)-3-methyl-L-a-glutamyk
aS)-a,2- diamino-y-oxobenzenebutanoic acid (13-.4)-lactone (See Example 1),
except commercially available 4.-(pentyloxy)bipheny1-4-carboxylic acid was
used in the place of (E)-3-(4-pentylphenyl)but-2-enoic acid. MS Ink 1732.8
(M + H).  WO 2010/075215PCT/US2009/068747 Preparation of compounds of
Formula (I) wherein R is  (CH2)"CH3 Example 6        Preparation of
N-(4-heptylthiophene-2-carbony1)-L-tryptoPhyl-D-asparaginyll-a-aspartyl-L-t
hreonylglycyl-L-ornithyl-L-a-aspartyl-D-alanyl-L-a-aspartylglycyl-D-sery1-(
3R)-3-methyl-L-a-glutamykaS)-a,2-diamino-y-oxobenzenebutanoic acid (13-4)
lactone (43)  Step 1: Preparation of ethyl 4-bromothiophene-2-carboxylate
(1015)       [0133] Thionyl chloride (8.8 mL, 121 mmol) was added slowly to
a solution of 4-bromothiophene-2-carboxylic acid (5.0 g, 24.2 mmol) in
ethanol (30 mL) at room temperature. The reaction mixture was warmed up to
65 C and stirred for 4 hours. Removal of solvent and excess reagent under
vacuum afforded the crude product ethyl 4-bromothiophene-2-carboxylate
(1015), which was used in the next step without further purification. Step
2: Preparation of ethyl 4-(hept-1-ynyl)thiophene-2-carboxylate (1016)
[0134] A reaction mixture of compound 1015 (5.64 g, 24.0 mmol), DMF (50
mL), copper (I) iodide (1.37 g, 7.2 mmol), 1-heptyne (9.42 mL, 72.0 mmol),
triethylamine (6.70 mL, 48.0 mmol) and
tetrakis(triphenylphosphine)Palladium(0) (2.77 g, 2.4 mmol) was stirred at
65 C for 2 hours and then cooled to room temperature. Methyl tert-butyl
ether (300 mL) was added to the reaction mixture and the precipitation was
removed by filtration. The clear organic solution was washed with saturated
sodium chloride, dried over magnesium sulfate and concentrated under
vacuum. The crude brown oil was purified with flash silica gel chromatogram
(with 0%--45% Et0Ac in hexane) to afford ethyl 4-(hept-1-
ynyl)thiophene-2-carboxylate (1016, 5.89 g) as a brown oil. 1H NMR (300
MHz, 5, CDCI3) 0.89 (t, 3H). 1.28-1.45 (m, 7H), 1.52-1.62 (m, 2H), 2.36(t,
12.4 Hz, 2H), 4.33 (q, 2H), 7.48 (s, 1H), 7.72 (s, 1H). Step 3: Preparation
of ethyl 4-heptylthiophene-2-carboxylate (1017)       [0135] 5% Palladium
on carbon (2.52 g) was added to a solution of compound 1016 (5.94 g, 23.7
mmol) in methanol (100 mL). The reaction mixture was stirred under a
hydrogen atmosphere (1 atm) for 12 hours. The reaction mixture was filtered
through celite and the clear solution was concentrated under vacuum to give
ethyl 4-heptylthiophene-2-carboxylate (1017, 4.80 g) which was directly
used in the next step without further purification. Rf = 0.78 (10% Et0Ac in
Hexane). Step 4: Preparation of 4-heptylthiophene-2-carboxylic acid (1018)
[0136] A solution of lithium hydroxide hydrate (1.20 g, 28.3 mmol) in water
(50 mL) was added to a solution of compound 1017 (2.4 g, 9.4 mmol) in THF
(50  mL) and methanol (30 mL). The reaction mixture was stirred at room
temperature for 12 hours. After removal of organic solvent, the aqueous
solution was acidified to pH 4.0 with 6 N hydrochloric acid solution and
extracted with Et0Ac. The organic layer was dried and concentrated to give
4-heptylthiophene-2-carboxylic acid (1018, 2.1 g) which was directly used
in the next step without further purification. Rf = 0.03 (10% Et0Ac in
hexane). Steps 5-8: Preparation of
N-(4-heptylthiophene-2-carbonyl)-L-tryPtoPhyl-D-asparaginyl-L-a-aspartyl-L-
threonylglycyl-L-ornithyl-L-a-aspartyl-D-alanyl-L-a-aspartylglycyl-D-sery1-
(3R)-3-methyl-L-a-glutarnyl-(aS)-a,2-diamino-y-oxobenzenebutanoic acid
(13-4)-lactone (43)       [0137] The above compound was prepared in a
similar manner as described in steps 3-6 in the preparation of
N-{1-[(E)-3-(4-pentylphenyl)but-2-
enoylll-L-tryptophyl-D-asparaginyl-L-a-aspartyl-L-threonylglycyl-L-ornithyl
-L-aaspartyl-D-alanyl-L-a-aspartylglycyl-D-seryl-(3R)-3-methyl-L-a-glutamyl
-(aS)-a,2- diamino-y-oxobenzenebutanoic acid (13-4)-lactone (See Example
1), except 4- heptylthiophene-2-carboxylic acid (compound 1018) was used in
the place of (E)- 3-(4-pentylphenyl)but-2-enoic acid. MS m/z 1674.7(M +
Preparation of compounds of Formula (I) wherein R is  Example 7
Preparation of N-[5-(biphenyl-4-yl)thiophene-2-carbony1]-1..-tryptophyl-Da
sparagi nyl-L-a-aspa rtyl-L-threonylglycyl-L-ornithyl-L-a-aspartyl-D-al
anyl-L-a-
aspartylglycyl-D-sery1-(3R)-3-methyl-L-a-glutamy1-(aS)-a,2-diamino-yoxobenz
enebutanoic acid (13-4)-lactone (52)  Br s COOH 



1020 *   H2SO4 (conc.) Me0H Step 1 COOMe  Br s COOMe 1021 THF,Me0H, H20  et
Pd(PPh3)4, Na2C0 toluene, BOH, H20 Step 2 S COOK  1022Step 31023 (4)
(COCI)2 (5) Deacylated BOG-protected daptomycin (6) TEA  (7) MP-carbonate
resh CO2H 0 0HO2C 0 NHHN co2H 1 NH H sc, 0 HN 0 0 HNH2 Step 1: Preparation
of methyl 5-bromothiophene-2-carboxylate (1021).       [0138] Concentrated
H2SO4 (3 mL) was added to a solution of 5- bromothiophene-2-carboxylic acid
(5.0 g, 2.42 mmol) in methanol (100 mL). The reaction mixture was heated to
reflux for 16 hours. After cooling to ambient temperature, the reaction
mixture was concentrated to dryness. The residue was dissolved in Et0Ac (60
mL), washed with saturated sodium carbonate (60 mL), and saturated sodium
chloride (40 mL) and dried over anhydrous sodium sulfate. The solution was
concentrated to give the compound 1021 (4.8 g). 1H NMR (CDCI3, 300 MHz) 5
3.90 (s, 3H), 7.09-7.10 (d, 1H), 7.57-7.58 (d, 1H). Step 2: Preparation of
methyl 5-(biphenyl-4-yl)thiophene-2-carboxYlate (1022)        [0139] A
mixture of compound 1021 (5.0 g, 22.6 mmol), bipheny1-4- ylboronic acid
(5.4 g, 27.1 mmol), sodium carbonate (5.9 g, 56.5 mmol),
tetrakis(triphenylphosphine)palladium(0) (2.65 g, 2.3 mmol), toluene (200
mL), ethanol (100 mL) and water (50 mL) was heated to reflux for 12 hours
under  nitrogen atmosphere. The reaction mixture was cooled to ambient
temperature, and extracted with dichloromethane (2 x 250 mL). The combined
organic layers were dried over anhydrous sodium sulfate, filtered and
concentrated under vacuum. The residue was purified by flash chromatography
with silica gel (5% Et0Ac in hexane) to give compound 1022 (5.0 g). 1H NMR
(CDCI3, 300 MHz) 6 3.92 (s, 3H), 7.32-7.49 (m, 4H), 7.62-7.80 (m, 7H). Step
3: Preparation of 5-(biphenyl-4-yl)thiophene-2-carboxylic acid (1023)
[0140] A solution of sodium hydroxide in water (2N, 50mL) was added to a
suspension of compound 1022 (3.5 g, 11.9 mmol) in THF (50 mL) and methanol
(50 mL). The reaction mixture was stirred at room temperature for 14 hours
and then concentrated to approximately 1/10 of its original volume (15 mL).
The concentrated solution was adjusted to pH 2-3 using 2N aqueous
hydrochloric acid solution and extracted with a mixture of DCM and ethanol
(7:3 ratio, 200 mL). The organic layer was dried over anhydrous sodium
sulfate, filtered and concentrated to give the compound 1023 (2.7 g). 1H
NMR (CDCI3, 300 MHz) 67.39-7.41 (d, 1H), 7.46-7.51 (m, 2H), 7.63-7.64 (d,
1H), 7.71-7.85 (m, 7H). Steps 4-7: Preparation of
N45-(biphenyl-4-yl)thiophene-2-carbonyllt-tryptoPhyl-D-asparaginyl-L-a-aspa
rtyl-L-threonylglycyl-L-ornithyl-L-a-asPartyl-D-alanyl-L-a-aspartylglycyl-D
-sery1-(3R)-3-methyl-L-a-glutamykaS)-a,2-diamino-y-oxobenzenebutanoic acid
(13-4)-lactone (52)       [0141] The above compound was prepared in a
similar manner as described in steps 3-6 in the preparation of
N-{1-[(E)-3-(4-pentylphenyl)but-2-
enoylll-L-tryptophyl-D-asparaginyl-L-a-aspartyl-L-threonyiglycyl-L-ornithyl
-L-aaspartyl-D-alanyl-L-a-aspartylglycyl-D-seryl-(3R)-3-methyl-L-a-glutamy1
-(aS)-a,2- diamino-y-oxobenzenebutanoic acid (13-4)-lactone (See Example
1), except 5- (bipheny1-4-yl)thiophene-2-carboxYlic acid (compound 1023)
was used in the place of (E)-3-(4-pentylphenyl)but-2-enoic acid. MS m/z
1728.7 (M + H)+.  WO 2010/075215PCT/US2009/068747 Preparation of compounds
of Formula (I) wherein R is 



Example 8  Preparation of
N44-(4-(hexyloxy)phenyOthiophene-2-carbonyll-L-tryptoPhyl-Da sparag
inyl-L-a-aspartyl-L-th reonylg lycyl-L-orn ithyl-L-ct-aspartyl-D-a
lanyl-L-a-aspartylglycyl-D-sery1-(3R)-3-methyl-L-a-glutamyl-(aS)-a,2-diamin
o-y-oxobenzenebutanoic acid (13-4)-lactone (58)    01-I HN O NHHN HO2CCO2H1
'PANH H ft.H0 0A,r,Ny;--N = 0 11NH2  58  Step 1: Preparation of
4-(4-(hexyloxy)phenyl)thiophene-2-carbaldehYde (1026)       [0142] A
mixture of commercial available 4-(hexyloxy)phenylboronic acid (25, 5.55 g,
25.0 mmol), 4-bromothiophene-2-carbaldehyde (5.25 g, 27.5 mmol),
tetrakis(triphenylphosphine)palladium(0) (0.6 g, 0.13 mmol), toluene (25
mL),  ethanol (15 mL) and aqueous sodium carbonate (2 M, 25 mL) was stirred
under reflux for 18 hours under a nitrogen atmosphere. The reaction mixture
was cooled to ambient temperature and the aqueous layer was extracted with
dichloromethane (3 x 50 mL). The combined organic layers were washed with
saturated sodium chloride (50 mL), and dried over magnesium sulfate. After
filtration and concentration, the crude material was purified by
recrystallization from ethyl acetate/petroleum ether (1/2, v/v) to afford
the compound 1026 (3.8 g). Step 2: Preparation of
4-(4-(hexyloxy)phenyl)thiophene-2-carboxylic acid (1027)      [0143] A
mixture of silver nitrate (4.07 g, 24 mmol), compound 1026 (1.73 g, 6
mmol), ethanol (30 mL) and aqueous sodium hydroxide solution (1M, 48 mL)
was stirred at 40 C for 3 hours and then diluted with water (150 mL). The
aqueous phase was washed with ethyl acetate (2 x 300 mL) and acidified to
pH 1 with 1N aqueous hydrochloric acid solution. The aqueous solution was
extracted with Et0Ac (2 x 300 mL). The combined organic phases were dried
over anhydrous sodium sulfate, filtered and concentrated to yield compound
1027 (1.5 g) which was used directly in the next step without further
purification. 'H NMR (300 MHz, DMSO-d6) 6 0.87(m, 3H), 1.31-1.30 (m, 6H),
1.65 (m, 2H), 3.98(m, 2H), 6.96 (d, J=8.4 Hz, 2H), 7.66 (d, J=8.7 Hz, 2H),
8.05 (s, 21-1), 13.19 (s, 1H). MS m/z =303 [M-H]. Steps 3-6: Preparation of
N-[4-(4-(hexyloxy)phenyOthiophene-2-carbonylkL-tryptophyl-D-asparaginyl-L-a
-aspartyl-L-threonylglycyl-L-ornithyl-L-a-aspartyl-D-alanyl-L-a-aspartylgly
cyl-D-sery1-(3R)-3-methyl-L-a-glutarnykaS)-a,2-diamino-y-oxobenzenebutanoic
acid (13-4)-lactone (58)       [0144] The above compound was prepared in a
similar manner as described in steps 3-6 in the preparation of
N-(1-[(E)-3-(4-pentylphenyl)but-2-
enoylll-L-tryptophyl-D-asparaginyl-L-a-aspartyl-L-threonylglycyl-L-ornithyl
-L-aaspartyl-D-alanyl-L-a-aspartylglycyl-D-seryl-(3R)-3-methyl-L-a-glutamyk
aS)-a,2- diamino-y-oxobenzenebutanoic acid (13-4)-lactone (See Example 1),
except 4- (4-(hexyloxy)phenyl)thiophene-2-carboxylic acid (compound 1027)
was used in the place of (E)-3-(4-pentylphenyl)but-2-enoic acid. MS m/z
1752.7 (M + H)+.  Preparation of compounds of Formula (I) wherein R is
(CH2)yCH3  Example 9  Preparation of
N44-(-4-hexylcyclohexyl)benzoy1R-tryptophyl-D-asParaginyl-L-a-aspartyl-L-th
reonylglycyl-L-ornithyl-L-a-aspartyl-D-alanyl-L-a-aspartylglycyl-D-sery1-(3
R)-3-methyl-L-a-glutamykaS)-a,2-diamino-v-oxobenzenebutanoic acid
(13-44)-lactone (54) NH2 OH0 / H0 0 ''CH3 00 HN r(0 H 0 HINN HHN CO2H 0H
HO2C 0 H 



0, NHHN) CO2H 112C-"rNH H /.. 0 HNAO ciN.r.N.-0-1" = 0 HNH2       [0145]
The above compound was prepared in a similar manner as described in steps
3-6 in the preparation of N-(1-[(E)-3-(4-pentylphenyl)but-2-
enoylll-L-tryptophyl-D-asparaginyl-L-a-aspartyl-L-threonylglycyl-L-ornithyl
-L-aaspartyl-D-alanyl-L-a-aspartylglycyl-D-seryl-(3R)-3-methyl-L-a-glutamyk
aS)-a,2- diamino-y-oxobenzenebutanoic acid (13-4)-lactone (See Example 1),
except commercially available 4-(4-hexylcyclohexyl)benzoic acid was used in
the place of (E)-3-(4-pentylphenyl)but-2-enoic acid. MS m/z 1736.8 (M +
H)t.  Preparation of compounds of Formula (I) wherein R is  Example 10
Preparation of
N-cyclododecanecarbonyl-L-tryptoPhyl-D-asparaginyl-L-a-aspartyl-L-threonylg
lycyl-L-ornithyl-L-a-aspartyl-D-alanyl-L-a-aspartylglycyl-D-sery1-(3R)-3-me
thyl-L-a-glutamyl-(aS)-a,2-diamino-y-oxobenzenebutanoic acid (13-4)-lactone
(28) NH2 NH2 0 ,CH3  ."N CO2H 0H HO2C HN CO2H 1 HO2C NH H0 HN 0 0NN\NH2 28
[0146] The above compound was prepared in a similar manner as described in
steps 3-6 in the preparation of N-(1-[(E)-3-(4-pentylphenyl)but-2-
enoy11)-L-tryptophyl-D-asparaginyl-L-a-aspartyl-L-threonylglycyl-L-ornithyl
-L-aaspartyl-D-alanyl-L-a-aspartylglycyl-D-sery1-(3R)-3-methyl-L-a-glutamyl
-(aS)ct,2- diamino-y-oxobenzenebutanoic acid (13-4)-lactone (See Example
1), except commercially available cyclododecanecarboxylic acid was used in
the place of (E)-3-(4-pentylphenyl)but-2-enoic acid. MS m/z 1660.8 (M +
I-I). Preparation of compounds of Formula (I) wherein R is   Example 11
Preparation of
N14-(4-isopropylphenyl)butanoyll-L-tryPtoPhyl-D-asparaginyl-L-a-aspartyl-L-
threonylglycyl-L-ornithyl-L-a-aspartyl-D-alanyl-L-a-aspartylglycyl-D-sery1-
(3R)-3-methyl-L-a-glutamy1-(aS)-a,2-diamino-y-oxobenzenebutanoic acid
(13-4)-lactone (30)       [0147] The above compound was prepared in a
similar manner as described in steps 3-6 in the preparation of
N-{1-[(E)-3-(4-pentylphenyl)but-2-
enoylll-L-tryptophyl-D-asparaginyl-L-a-aspartyl-L-threonylglycyl-L-ornithyl
-L-aaspartyl-D-alanyl-L-a-aspartylglycyl-D-seryl-(3R)-3-methyl-L-a-glutamyk
aS)-a,2- diamino-y-oxobenzenebutanoic acid (13-4)-lactone (See Example 1),
except commercially available 4-(4-isopropylphenyl)butanoic acid was used
in the place of (E)-3-(4-pentylphenyl)but-2-enoic acid. MS miz 1654.7 (M +
H)+.       [0148] Additional compounds were produced using procedures
similar to those described above in examples 1-11 from the corresponding
commercially available carboxylic acids. The carboxylic acids were
converted into either the activated PFP ester or the acyl chloride as
indicated in Table V then treated with the Deacylated BOC-protected
daptomycin, followed by removal of the protecting group. Table V Compound #
activation method 1 PEP ester 2 PFP ester 3 PFP ester  



Compound # activation method 5 PFP ester 6 PFP ester 7 PFP ester 8 PFP
ester 9 PFP ester 10 PEP ester 11 PFP ester 12 PFP ester 13 PEP ester 15
PFP ester 18 PFP ester and acyl chloride 19 PFP ester and acyl chloride 20
acyl chloride 24 PFP ester 26 PFP ester 27 PEP ester 29 PEP ester 31 PFP
ester 32 PEP ester and acyl chloride 



35 acyl chloride 36 PEP ester 37 PFP ester 38 acyl chloride 39 acyl
chloride 41 PEP ester 42 PEP ester 45 PFP ester 46 PEP ester 47 PFP ester
53 PFP ester and acyl chloride 54 PEP ester 59 PEP ester 60 PFP ester 62
PEP ester and acyl chloride 63 PFP ester 64 PFP ester 65 PFP ester 66 PFP
ester 67 PFP ester 68 



PEP ester 69 PFP ester 70 PEP ester 71 PFP ester 72 PFP ester  [0149] To
produce compounds wherein the carboxylic acids were not commercially
available, the carboxylic acids were either produced by procedures
described in the literature or as described in examples 12-17 below. The
carboxylic acids were then converted into either the activated PFP ester,
isocyanate or the acyl chloride as indicated in Table VI then treated with
the Deacylated BOC-protected daptomycin , followed by removal of the
protecting group using the procedures described in Examples 1-11 above.
Table VI Carboxylic acid compound # Synthetic Procedure Activation method
Compound if produced  Tetrahedron Letters (1999), 40(12), 2401- 2404 PFP
ester 4 81 Example 17 isocyanate 14 82 Example 18 isocyanate 17 78 Example
15 acyl chloride 21  Journal of the Chemical Society, Chemical
Communications (1979), (21), 974-5. acyl chloride 23  



Journal of the American Chemical Society (1926), 48 2385-93 PFP ester 25
US Patent No. 3716644 acyl chloride 40 79 Example 16 isocyanate 51 73
Example 12 PFP ester 55 75 Example 14 PFP ester 56 74 Example 13 PFP ester
57  Example 12: Preparation of
4-(4-(isopropylthio)phenyl)thiocihene-2-carboxylic acid  (73) H0.1P-Br 0
Pd(PPh3)2C12, Na2CO3 73        [0150]A mixture of commercially available
4-(isopropylthio)phenylboronic acid (735 mg, 3.75 mmol),
4-bromothiophene-2-carboxylic acid (776 mg, 3.75 mmol),
Bis(triphenylphosphine)palladium (II) chloride (131 mg, 0.188 mmol),
acetonitrile (7.5 mL) and aqueous sodium carbonate (1M, 7.5 mL) was heated
to 150 C by microwave irradiation (Biotage InflatorTm Sixty, 0-300 W,
pre-stirring 2 minutes) for 5 minutes under an argon atmosphere. The
reaction mixture was cooled to ambient temperature, diluted with water (75
mL), and extracted with Et0Ac (2 x 50 mL), The aqueous layer obtained was
then acidified with aqueous HCI (3.0M) to pH 2 and extracted with Et0Ac (2
x 50 mL). The combined organic layers were dried over sodium sulfate,
filtrated and concentrated to afford compound 73 (990 mg) which was used in
next step without further purification. Example 13: Preparation of
4-(4-(hexvIthio)phenvl)thiophene-2-carboxvlic acid  (74)     0 74
[0151]The title compound was prepared in a similar manner as described in
the preparation of 4-(4-(isopropylthio)phenyOthiophene-2-carboxylic acid
(compound 73, example 12), except 4-(hexylthio)phenylboronic acid (Chemical
Communications 2003,1, 138-139) was used in the place of 4-
(isopropylthio)phenylboronic acid. Example 14: Preparation of
4-(4-(propylthio)phenvhthiophene-2-carboxylic acid  (75)    



0 75       [0152] The title compound was prepared in a similar manner as
described in the preparation of
4-(4-(isopropylthio)phenyl)thiophene-2-carboxylic acid (compound 73,
example 12), except commercially available 4-  (propylthio)phenylboronic
acid was used in the place of 4- (isopropylthio)phenylboronic acid. Example
15: Preparation of 4-(4-isopropvIcyClohexvI)butanoic acid (78)    7778 Step
1: Preparation of 4-(4-isopropylphenyly4-oxobutanoic acid (76)
[0153]To a suspension of aluminum (III) chloride (6.7 g, 50.1 mmol) and
succinic anhydride (2 g, 20 mmol) in 1,2-dichloroethane was added Cumene (2
g, 16.7 mmol) at 0-5 C. The reaction mixture was stirred at ambient
temperature for 16 hours, diluted with 20 mL of aqueous HCI solution (1 M)
and extracted with ethyl acetate (3 x 80 mL). The combined organic phases
were washed with saturated sodium chloride (100 mL), dried over Na2SO4,
filtered and concentrated in vacuo. The residue was purified by flash
column chromatography on silica-gel (4x20cm, petroleum ether:ethyl acetate
= 8:1 elution) to give 3.1 g of compound 76. 1H NMR (CDCI3, 300 MHz) 6
1.27-1.29(d, 6H), 2.80-2.84(t, 2H), 2.95-3.00 (m, 1H), 3.29-3.33 (t, 2H),
7.32-7.34 (d, 2H), 7. 92-7.94 (d, 2H). MS m/z 221 (M+H)+. Step 2:
Preparation of 4-(4-isopropylphenyl)butanoic acid (77)       [0154]A
solution of compound 76 (0.5 g, 2.27 mmol) and 2 mL of 80% hydrazine
hydrate was stirred at 45 C for 1 hour. To the mixture, KOH (1 g, 17.8
mmol) was added and the reaction mixture was heated to 104-150 C for 2
hours. After cooling to ambient temperature, the reaction mixture was
diluted with 10 mL of water and acidified to pH 2 with aqueous HCI (1 M)
and extracted with ethyl acetate (2 x 20 mL). The combined organic layers
were dried over anhydrous sodium sulfate, filtered and concentrated under
reduced pressure. The residue  was purified by flash column chromatography
on silica-gel (2x15 cm, petroleum ether:ethyl acetate = 8:1 elution) to
give 275 mg of compound 77. MS m/z 207 (M+H)t. Step 3: Preparation of
4-(4-isopropylcyclohexyl)butanoic acid (78)       [0155]A suspension of
compound 77 (1.0 g, 4.8 mmol) and 0.1 g of Pt02 in 50 mL of acetic acid was
stirred under a H2 atmosphere (50 psi) at ambient temperature for 6 hours.
After filtering and evaporating off the solvent, 1.1 g crude product was
obtained. The compound was used directly in the next step without further
purification. LC-MS m/z 211 (M-1-1+). Example 16: Preparation of
1-heptv1-4-isocyanatobenzene (79)        (0156] To a degassed solution of
4-heptylbenzoic acid (3.0 g, 13.6 mmol) in anhydrous toluene (30 mL) and
Et3N (3 mL, 21.5 mmol), was added diphenyl phosphoryl azide (2 mL, 9.3
mmol) dropwise. After completion of the addition, the reaction mixture was
heated to reflux and stirred for 2 hours. The mixture was concentrated to
dryness under reduced pressure to give the product, 1-hepty1-4-
isocyanatobenzene (79), as an oil, which was used directly in the next
reaction without further purification. Example 17: Preparation of
2-isocyanatoundecane (811 00 (cOCI)2 HO TM SN3 0 zzcz__ N     81 Step 1:
Synthesis of 2-methylundecanoyl chloride (80)       (0157] To a stirred
solution of 2-methylundecanoic acid (0.40 g, 2.0 mmol) in anhydrous
dichloromethane (20 ml) and a catalytic amount of DMF (approximately 0.02
ml) was added oxalyl chloride (0.4 mL, 4.6 mmol). The resulting mixture was
stirred vigorously for 2 hours at room temperature. The organic solvent was
evaporated under reduced pressure and the residue (80) was used in the next
step. Step 2. Synthesis of 2-isocyanatoundecane (81)       [0158]To a
stirred solution of 2-methylundecanoyl chloride (2.0 mmol) in anhydrous
dichloromethane (10 ml) was added azidotrimethylsilane (TMSN3) (0.32 mL,
2.4 mmol). The resultant mixture was heated at reflux for 5 hours. The
excess azidotrimethylsilane and solvent were removed at 50 C in vacuo and
the resultant residue (81) was used in the next step. Example 18:
Preparation of 1-isocyanato-4-pentylcyclohexane (82)    



82       [0159] The title compound was prepared in a similar manner as
described in the preparation of 2-isocyanatoundecane (compound 81, example
17), except commercially available 4-pentylcyclohexanecarboxylic acid was
used in the place of 2-methylundecanoic acid. Example 19: In Vitro
Biological Activity       [0160] Compounds according to Formula I were
tested for antimicrobial activity against a panel of organisms. Aerobic
organisms, Staphylococcus aureus, Enterococcus faecalis and E. faecium,
were tested by broth microdilution according to Clinical and Laboratory
Standards Institute (CLSI) document M7-A7 (Clinical and Laboratory
Standards Institute. Methods for Dilution Antimicrobial Susceptibility
Tests for Bacteria that Grow Aerobically; Approved Standard - Seventh
Edition. CLSI document M7-A7 [ISBN 1-56238-587-9]. Clinical and Laboratory
Standards Institute, 940 West Valley Road, Suite 1400, Wayne, Pennsylvania
19087-1898 USA, 2006) with modifications as described below. Mueller Hinton
Broth (MHBc) was supplemented with 50 mg/L calcium (equivalent to human
physiological levels of calcium) and assay plates were incubated 18-20
hours at 37 C with aeration (200 rpm).        [0161] Briefly, compounds
were dissolved in either sterile, distilled water or a 50:50 mix by volume
of dimethyl sulfoxide and sterile, distilled water depending upon the
solubility of the compound and were diluted to the final concentration
(0.03 pg/mL-32 pg/mL) in microbial growth media, MHBc. In all cases the
final concentration of dimethyl sulfoxide incubated with cells is less than
or equal to 1%. For minimum inhibitory concentration (MIC) calculations,
2-fold dilutions of compounds were added to wells of a microtiter plate
containing 5x105 bacteria in a final volume of 10011L of media. Following
incubation, (18-20 hours at 37C with aeration at 200 rpm) growth was
confirmed visually by placing plates over a viewing apparatus (stand with a
mirror underneath) and then the optical density (00600) was measured using
a SpectraMax 340PC354 plate reader. Growth was defined as turbidity that
could be detected with the naked eye or achieving minimum 0D500 of 0.1. MIC
values (in p,g/mL) were defined as the lowest concentration producing no
visible turbidity.       [0162] Anaerobic Clostridium difficile, MIC values
were determined at R. M. Alden (RMA) Research Laboratory (Culver City, CA)
by the agar dilution method according to CLSI document M11-A7 (Clinical and
Laboratory Standards Institute. Methods for Antimicrobial Susceptibility
Testing of Anaerobic Bacteria; Approved Standard - Seventh Edition, CLSI
document M11-A7 [ISBN 1-56238-626-31. Clinical and Laboratory Standards
Institute, 940 West Valley Road, Suite 1400, Wayne, Pennsylvania 19087-1898
USA, 2007.) The agar used during testing was prepared to contain 50 mg/L
Ca' by preparing Brucella broth with free Ca ++ ion concentration
determined using a calcium electrode, and adding 3.9 mUL of 10mg/mL of
CaCksolution and then 1.5% agar, in addition, media was supplemented with
Vitamin K1, hemin and 5% laked sheep blood.        [0163] The C. dirndl
strains were recovered from toxin-positive fecal specimens collected from
2006 to 2008. They were stored at -70 C in 20% skim milk in the RMA culture
collection. The strains were removed from the freezer and transferred at
least twice on supplemented Brucella blood agar before testing. C. dirndl
(ATCC #700057) and Staphylococcus aureus (ATCC #29213) were used as
controls.  WO 2010/075215PCT/US2009/068747       [0164] Serial two-fold
dilutions of the compounds were prepared on the day of testing, and added
to molten agar deeps, mixed, and poured into Petri dishes. After
solidifying, the plates were dried in the incubator for 30 minutes.
[0165] The inoculum was prepared in the anaerobic chamber from 48-hour
cultures by making suspensions equal to the turbidity of the 0.5 McFarland
standard in Brucella broth, and dispensed into the wells of the Steer's
replicator head. The replicator was removed from the chamber for
inoculation of the drug-containing plates on the bench in ambient
conditions. Drug-free control plates were stamped before and after each
drug series to test for viability.        [0166] The plates were
transferred back into the anaerobic chamber and incubated at 37 C for 48
hours. They were removed from the chamber and examined for growth. The MIC
was the concentration of drug that inhibited growth or markedly reduced
growth as compared to the drug-free control plate, in accordance in CLSI
guidance.        [0167] The MIC values of representative compounds of the
present invention are listed in Table VII. C. difficile values are
represented as a MIC90 where 90% or 27 out of the 30 isolates tested, had
this MIC (jxg/mL) or lower. Table VII Biological Activity of Compounds of
Formula I Cmpd # Lo t # C. cliff Mies() C. cliff MICso Nap- 1 C. cliff
MICK, Nap- 1 Sa 42 Sa 399 Sa 278 Efm 14 Elm 384 Efs 201 Efs 312 Dapto-
mycin n/ a 



2   0.5 0.5 8 4 >32 2 >32 1 1    8 2 >32 32 >32 32 >32 2 2 4   2 0.5 8 2
>32 2 32 3 2    0.5 1 



1 1 4 0.5 32 4 1    2 2 4 2 8 2 32  2    0.25 0.5 0.5 0.5 4 0.5 16 5 2 8
0.5 0.5 2 0.5 8 0.5 8 



6 2 16   1 0.25 2 0.5 4 0.25 4 7 1 16   1 0.5 2 0.5 4 025 4 8 1    0.5 0.5
4 4 32 4 >32  2 8   



2 2 >32 16 >32 16 >32 9 1    0.5 0.5 8 4 32 4 >32 10 1 1   025 0.25 1 1 4
0.13 >32 11 1 1   0.125 0.25 0.5 1 4 



1 16 12 1    4 2 8 8 >32 16 32 13 1    2 1 32 16 >32 16 >32 14 1 1.0   0.25
0.5 1 0.5 8 1 32  WO 2010/075215PCT/US2009/068747 Cmpd 



# Lo t # C. diff MICgo C. duff MICgo Nap- 1 C. diff MICoo Nap- 1 Sa 42 Sa
399 Sa 278 Efm 14 Efm 384 Efs 201 Efs 312 isomer I            14 isomer II
1 2  



0.25 0.25 1 0.25 8 0.5 16 15 1    2 2 16 8 >32 8 >32 16 1 1   0.5 0.5 8 1
32 1 16  5 0.5   0.5 1 8 2 



16 2 >32 17 1 1   0.25 0.25 0.25 1 16 1 >32 18 1    2 1 4 2 8 2 32  2 0.5
0.5 1 2 ND ND 0.5 16 19 1 



1 2 4 2 4 1 8  2    1 0.5 2 2 8 1 16      0.25 0.5 0.5 0.25 1 0.125 4  3
0.250   0.125 0.125 



0.5 ND ND 0.125 2 20 1    0.5 2 8 ND ND 0.5 4 21 1    0.063 1 2 ND ND 025
32 22 1    1 1 2 1 4 1 8 



2    2 2 2 4 16 2 >32  3 1   1 0.504  1 16 1 32  4    0.25 0.5 1 1 4 0.5 8
23 1 0.5   



0.50 0.5 1 0.5 4 0.5 4 24 1 4   1 1 8 4 32 2 >32 25 1 1   0.5 0.5 1 1 8 0.5
16 26 1 2   1 0.5 2 2 16 



1 >32 27 isomer I 1 2   2 2 8 4 32 2 32 27 isomer II 1 1   1 0.5 2 1 4 0.5
32 28 14    1 1 4 4 32 4 



>32  2    0.5 0.5 8 2 32 2 >32 29 1 16   8 8 >32 >32 >32 >32 >32 30 1 8   2
1 32 16 >32 8 >32  2   



0.5 0.5 32 8 >32 8 >32 31 1    4 4 >32 16 >32 16 >32 32 1 4   1 1 4 4 32 2
>32  2    0.125 0.063 1 1 



8 0.5 32 33 1            2 1   0.25 0.125 1 0.5 4 0.5 8  4    ND ND 0.125
0.063 2 0.125 2  6 



0.5           8 0.5          34 1    0.125 0.125 0.5 0.5 2 0.5 4  2 1   0.5
0.5 



1 2 4 1 8  3    0.5 0.5 0.25 1 4 0.5 4 35 1 2   0.5 0.5 4.00 2 32 1.0 >32
WO 2010/075215PCT/US2009/068747 Cmpd # Lo t # C. duff MICgo C. diff MICgo
Nap- 1 C. duff MICgo Nap- 1 Sa 



42 Sa 399 Sa 278 Efm 14 Efm 384 Efs 201 Efs 312 36 1 0.5   0.25 0.25 1.00
0.5 4 0.5 4 37 1 1   0.25 ND 025 0.5 2 0.5 2 38 1 1  



0.25 0.5 0.50 0.5 1 0.5 0.5 39 1 16   1.00 0.500 2.00 2.0 2 0.5 2 40 1 32
4.00 4.000 16.00 32.0 32 4.0 8 41 1 4   4 2 2 8 



>32 4 >32 42 1 0.5   0.5 1 4 2 8 1 ND 43 2 2           32    0.125 0.5 1 1
16 1 32 44 1 



8.00   4 4 4 16 >32 8 >32 45 isomer I 1 32   8 8 >32 >32 >32 >32 >32 45
isomer II 1 8   4 4 >32 32 >32 32 >32 46 1  



32 16 >32 >32 >32 >32 >32  1 16   16 32 >32 >32 >32 >32 >32 47 1 8   16 ND-
>32 >32 >32 32 >32  1    32 16 >32 



>32 >32 >32 >32 48 1 2           22    1 1 2 2 32 1 >32  3    0.25 0.25 4
ND ND 1 32 49 



1 1           2    0.063 0.063 1 0.25 4 0.125 8  3            4    0.25 



0.25 1 0.5 4 0.25 4  5    0.25 0.25 1 0.5 4 0.25 4  6    025 0.5 1 0.5 4
0.5 4  7 0.5         



8 0.5           9    0.275          0.25 0.50        50 2 0.5  



025 0.5 1 1 4 0.25 4 51 1 0.5   0.125 0.125 1 0.5 4 0.25 8 52 1 2   0.25
0.25 0.5 1 4 0.5 8  2    0.25 0.25 0.5 0.5 



4 0.5 16 53 isomer I 1 1   0.25 0.125 0.25 0.25 2 0.13 2  2    0.063 0.125
0.5 0.25 1 0.063 2 53 isomer II 1 1   0.5 1 2 1 4 



1 4 54 isomer I 1 4   0.125 0.25 0.125 0.5 0.5 0.25 0.5  2    0.125 0.063
ND 0.25 0.25 0.063 0.25 54 isomer 1 4   1 1 2 1 2 2 2 



WO 2010/075215PCT/US2009/068747 Cmpd # Lo t # C. diff MIC90 C. diff MIC50
Nap- 1 C. diff MICH Nap- 1 Se 42 Se 399 Se 278 Efm 14 Efm 384 Efs 201 Efs
312 II            55 1   



0.5 0.25 4 2 8 2 >32 56 1    2 2 8 8 32 8 >32 57 1    1 1 2 2 4 1 8  2 8
8 4 4 16 



16 4 >32 58 1    0.125 0.25 0.5 0.5 1 0.25 2  2 4   0.5 0.5 1 1 2 0.5 8  2
1 1 1 2 4 1 8  3 



0.063 0.125 0.5 ND ND 0.25 1 59 1 4   0.5 0.5 4 4 32 4 >32 60 1    1 4 8 4
16 4 >32 61 1 2   025 0.25 



1 0.5 2 025 4  2    0.063 0.063 0.25 ND 1 0.125 4 62 1 2   0.5 0.5 0.5 0.5
1 025 2  2    0.125 2 0.5 ND ND 025 4 



63 1 2   025 0.25 0.25 1 1 0.5 4 64 1 1   0.125 0.25 0.5 1 4 0.5 16 65 3
2 2 16 8 >32 8 >32 66 1 8   



8 8 >32 >32 >32 >32 >32 67 1 4   0.5 4 4 8 >32 4 >32 68 1 16   4 ND 32 16
>32 16 >32 69 1 2   0.125 0.125 0.125 0.5 4 



0.5 32 70 1 16   8 8 >32 >32 >32 >32 >32 71 1 16   2 2 32 16 >32 8 >32 72 1
32   >32 >32 >32 >32 >32 >32 >32  wherein Aerobic bacteria: 



Strain # Species ATCC# Strain description SAU.42 Staphylococcus aureus
29213 CLSI reference strain for broth microdilution MIC assay obtained from
the ATCC SAU.399 Staphylococcus aureus 43300 CLSI Methicillin and Oxacillin
Resistant Clinical Isolate obtained from the ATCC SAU.278 Staphylococcus
aureus n/a Daptomycin resistant mutant (D10)- liquid serial passage mutant
derived from parent S.aureus 42 EFM.14 Enterococcus faecium 6569 FDA test
organism in AOAC test for germicidal activity obtained from the ATCC
EFM.384 Enterococcus faecium n/a Daptomycin resistant mutant (14-A)-liquid
serial passage mutant derived from parent E.faecium 14 EFS.201 Enterococcus
faecalis 49452 Quality control strain for API products obtained from the
ATCC EFS.312 Enterococcus faecalis n/a Daptomycin resistant mutant (EFA)-
liquid serial passage mutant derived from parent E.faecalis 201  Strain #
Species  ATCCit  Strain description  



C. difficile Anaerobic bacteria recovered from toxin-positive fecal
specimens: RMA # Species 11001-P1 Clostridium difficile 14001-P1
Clostridium difficile 11027-P1 Clostridium difficile 14043-P1 Clostridium
difficile 13027-P1 Clostridium difficile 16001-P1 Clostridium difficile
1001-P1 Clostridium difficile 1002-P1 Clostridium difficile 1003-P1
Clostridium difficile 2001-P1 Clostridium difficile 5001-P1 Clostridium
difficile 9001-P1 Clostridium difficile 9002-P1 Clostridium difficile
11035-P1 Clostridium difficile 11037-P1 Clostridium difficile 11038-P1
Clostridium difficile 14044-P1 Clostridium difficile 1004-P1 Clostridium
difficile 1006-P1 



Clostridium difficile 2002-P1 Clostridium difficile 1302-P1 Clostridium
difficile 13030-P1 Clostridium difficile 14045-P1 Clostridium difficile
67001-P1 Clostridium difficile 25001-P1 Clostridium difficile 11041-P1
Clostridium difficile 11042-P1 Clostridium difficile 1007-P1 Clostridium
difficile 1008-P1 Clostridium difficile  NAP1 Clostridium difficile strain
recovered from toxin-positive fecal specimens No. RMA 19139 REA B1, RMA
refers to RM Alden Labs, Santa Monica, California.  Example 20 In Vivo
Biological Activity       [0168]Syrian golden hamsters were pretreated with
10 mg/kg clindamycin subcutaneously 24 hours before bacterial challenge. An
inoculum of 20 C. difficile spores (ATCC #43596) in sterile saline was
administered orally. Treatment was initiated 4 hours post-inoculation with
dH20, metronidazole (MET), vancomycin (VAN), or a compound of the present
invention. Oral dosing regimens for VAN and compounds of Formula I were 0.5
mg/kg once daily for 5 days. MET was administered at 70 mg/kg three times
daily for 5 days. CDAD was confirmed as the cause of death by observations
at necropsy, including wet tail and/or macroscopic cecal alterations. The %
protection provided by each therapy tested was calculated at 1 and 21 days
post-dosing. The mean percentage protection value of representative
compounds of the present invention are listed in Table VIII. Table VIII In
Vivo Mean Protection Values Compound # Mean % Protection Study n Hamster n
1 Day Post Dosing 21 Days Post Dosing 



dH20 0 0 6 30 16 100 85 2 13 22 85 38 2 13 43 100 60 1 5 34 85 38 2 13 33
85 69 2 13 49 100 100 1 8 28 100 100 1 



8 52 100 88 1 8 53 13 0 1 8   Compound # Mean % Protection Study n Hamster
n  1 Day Post Dosing 21 Days Post Dosing   54 0 0 2 16 Metronidazole 100 0
2 10 Vancomycin 90 62 



3 21        [0169] C. difficile infected control hamsters (n=30), dosed
with sterile water, all died within 48 hours of inoculation. MET (n=10) or
VAN (n=21) treatments achieved % protections of, respectively, 100% or 90%
at 1 day post-dosing, and 0% or 62% at 21 days post-dosing. Compounds of
the present invention provided % protections as high as 100% at both 1 and
21 days post-dosing.       [0170] It is believed that compounds with a
structural resemblance to those of the present invention are disclosed in
EP Patent No. 0095295('295), and U.S. Patent Nos. Re. 32,310, 7,335,725
('725) and 6,911,525 ('525) all of which are incorporated herein in their
entirety. See. e.g., compound 39 herein, or described in '295 (Example 73).
However, these previously known compounds demonstrate significantly less
activity against gram positive bacteria, such as C. difficile and other
various bacterial strains, including those that are resistant to
daptomycin. For example, compound 39 of the '295 patent is believed to be
the only previously known compound that bears a structural resemblance to
compounds 32 and 33 of the present invention. Novel compounds 32 and 33 of
the present invention exhibit unexpected and improved properties against C.
difficile as evidenced from Table VII. The MIC90 values for compounds 32
and 33 against C. difficile are 4 and at most 1, whereas the MIC90 for
compound 39 is 16. In addition, compound 32 and 33 show improved properties
over various other strains of gram-positive bacteria, including those that
are resistant to daptomycin.       [0171] In yet a further aspect, as shown
by Table IX, comparative data analyses of compounds 48 to 50 of the present
invention with known compounds 111 and 112 as described in '725 and '525
reveal that compounds 48 to 50 exhibit superior and unexpected activity
against gram positive bacteria, including those that are resistant to
daptomycin. For example, compounds 49 and 50 have MIC values of at most 0.3
against Sa42 whereas the MIC values for compounds 111  and 112 are at most
1.0 and 0.5 respectively. Also, compound 49 shows increased and unexpected
activity as a whole against Sa399, Sa278, Efm14, Efm384, Efs201, and Efs
312 when compared to 111. Table IX: Data Comparison of Compounds 48 to 50
with 111 and 112 of '725 and  '525   Compound # Lo t # C. diff MIC90 Sa42
Sa39 9 Sa27 8 Efm1 4 Efm384 Efs201 Efs312 Daptomycin n/ a 2 0.5 0.5 8 4 >32
2 >32 1 1  8 2 >32 32 >32 



32 >32 48 1 2         2 2 1 1 2 2 32 1 >32  3  0.25 0.25 4 ND ND 1 32 49 1
1       



2  0.063 0.063 1 0.25 4 0.125 8  3          4  0.25 0.25 1 0.5 4 0.25 4  5
0.25 0.25 1 0.5 4 0.25 4 



025 0.5 1 0.5 4 0.5 4  7 0.5         8 0.5         9  0.275       50 



2 0.5 0.25 0.5 1 1 4 0.25 4 111 of '725 and '525  ND 0.781 1.0 0.39 6.25
3.13 12.5 1.56 50 112 of '725 and '525  ND 0.5 0.39 0.39 1.56 0.39 1.56
<0.1 6.25        [0172] Thus, the aforementioned compounds disclosed in the
prior art are believed to be completely different from compounds of the
present invention, which are novel and active against gram-positive
bacteria, show increased activity against Clostridium difficile, and/or
show unexpected activity against bacteria that are resistant to daptomycin.
[0173] While some embodiments have been shown and described, various
modifications and substitutions may be made thereto without departing from
the spirit and scope of the invention. For example, it is not intended that
the claims set forth hereinafter be construed narrower than the literal
language thereof, nor is it intended that exemplary embodiments from the
specification be read into the claims. Accordingly, it is to be understood
that the present invention  has been described herein by way of
illustration only, and that such descriptions do not constitute limitations
on the scope of the claims.  CLAIMS 1.A compound of Formula (I) 



and pharmaceutically acceptable salts thereof, wherein:    2.A compound of
Formula (II)    HN F42 C\0HN  HNhr..NH2 0 0 HO2C  or a pharmaceutically
acceptable salt thereof. 3.A pharmaceutical composition comprising a
compound according to claim 2, or a pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable carrier.  4. A pharmaceutical
composition as defined in claim 3 for use in treating or preventing a
bacterial infection in a human or an animal subject. 5. The pharmaceutical
composition as defined in claim 3 for use according to claim 4, wherein the
subject is a human. 6. The pharmaceutical composition as defined in claim 3
for use according to claim 4 or claim 5, wherein the bacterial infection is
caused by a gram-positive bacteria. 7. The pharmaceutical composition as
defined in claim 3 for use according to any one of claims 4-6, wherein the
bacteria is a Clostridium difficile strain. 8. The pharmaceutical
composition as defined in claim 3 for use according to claim 7, wherein the
Clostridium difficile strain is a Nap1 Clostridium difficile strain. 9. The
pharmaceutical composition as defined in claim 3 for use according to any
one of claims 4-8, wherein the bacteria is an antibiotic resistant
bacteria. 10. The pharmaceutical composition as defined in claim 3 for use
according to claim 9, wherein the antibiotic resistant bacteria is
daplomycin resistant Staphylococcus aureus, daptomycin resistant
Enterococcus faecium, daptomycin resistant Enterococcus faecalis,
methicillin resistant Staphylococcus aureus, or a mixture of bacteria
comprising at least one of the antibiotic resistant bacteria. 11. The
pharmaceutical composition as defined in claim 3 for use according to claim
9, wherein the antibiotic-resistant bacteria is resistant to vancomycin,
methicillin, glycopeptide antibiotics, penicillin or daptomycin. 12. The
pharmaceutical composition as defined in claim 3 for use according to any
one of claims 4-6, wherein the bacterial infection is Clostridium Difficile
Associated Disease (GOAD). 13. The pharmaceutical composition as defined in
claim 3 for use according to claim 12, wherein the Clostridium Difficile
Associated Disease arises from or is exacerbated by a Nap1 Clostridium
difficile infecton. 14, Use of the compound according to claim 2 for the
manufacture of a medicament for the treatment of a bacterial infection in a
human or an animal subject. 15. The compound according to claim 2, wherein
the compound is of formula 85  MCSLLP  OH H 0 Isl.,: .0 CO2H 0 NH.H02C: 



1.42N902HH: HH I 0  or a pharmaceutically acceptable salt thereof 
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