ANTIBACTERFAL AGENTS

This’ applit:aﬁoﬁ clafms benefit of priority to the following US Provisional Patent Applications,
sexial no. 60/438,523, filed January 8, 2003; serial no. 60/466,974, filed April 30, 2003-' and serial no.
60/520,211 filed November 13, 2003; each of whlch is mcorporated herein by reference in its enhrety
_for any purpose. o o '

FIELD OF THE INVENTION

- This invention pe_rteins generally to treating infections caused by gram-negative bacteria. MOm
specifically, the invention described herein pertains to treating grare-negative infections by inhibiting
activity of UDP-3-O-(R-3-hydroxydecanoyl)-N-acetylglucosamirie deacetylase (LpxC). Thie present -
invention provides _.§m11. molecule inhibitors of LpxC, pharmaceutical formulations containing such
inhibitors, merhods of treating patients with such eharmaceuﬁcal formulations, and to methods of
preparing such pharmaceutical formulations and inhibitors. The inhibitors can be-used to treat Gram-—
negative infections of patients alone ‘and in combination with other antibacterials

BACKGROUND OF THE INVENTION

" Over the past séveral decades, the frequency of antimicrobial resistance and it association w1th .
serious mfectmus diseases have incredsed at alarmmg rates, The i mcreasmg prevalence of resistance.
among nosocomzal pathogens is particularly dlsconcertmg Of the over 2 mrlhon nosocormal mfecnons o
occurring each year in the United States, 50 to 60% are caused by antlmwroblal-remstant strains of |
bactena "This high rate of 1e51sta.nce increases the morbidity, mortality, and costs assoclated with
nosocomw.l infections. In the Umted States, nosocomial infoctions are thought to contnbute to or
; caiise more than 77,000 deaths per year and cost approximately $5 to $10 bllhon annually. Among’
Gram-positive organisms, the most important resistant pathogens are methicillin- '(0xaci11i1i—) resistant
Staphylococcus aureus, B-lactam-resistant and multidmg-resistant pneumococci, and vancomycin-
resistant enterococei. Tmportant causes. of ‘Gram-eegaﬁve resistance include extended-specirum f-
lactamases (ESBLs) in Kiebsiella pneumoniae, Escherichia coli, and Protens. mirabilis, high-level
third-generation cephalosporin (Amp C) B-lactamase resistance among Enterobacter species and
Citrobacter freundii, and mulﬁdrug—resietauce genes observed in Pseudomonas aeruginosa,
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Acinetobacter, and Stenotrophomonas maltophilia. (Jones RN 2001 Chest 119 (supplement), 397S-

. 404S: Resistance patterns among nosocomial pathogen.sz Trends over the past few years.)

The problem of antxbactenal resistance is compounded by the existence of bacterial strains

) re51stant to rnulhple antnbactenals For example, Pseudomonas aeruginosa isolates resistant to

ﬂuoroqumolones are vntually a]l reswtant to addltmnal antibacterials (Sahm DF et al 2001
Antimicrobial Agents and Chemotherapy 45 267-274 Evaluation of current activities of |
ﬂuoroqumolones against gram-negative bacﬂh usmg centrahzed in vitro testing and electromc

surveillance.)

- Thus there is a need for new anﬁba;cterials, particularly antibacterials with novel mechanisms
of action. Most of the antibacterial discovery effort in the pharmaceutical indusiry is ei:ﬁm- at
development of drugs effective against _gram-posiﬁve bacteria. However, there i§ also a need fornew
gram—-ﬁegativer antibacterials. Gram-negative bacteria are in- geﬂerel more resistarit t6 a large nll;nber'
of antibacterials and chemotherapeutic agents than are gram-positive bacteria. A survey of recently
reported antibacterials of natural origin showed that over 90% lacked activity against Escherichia coli,

although they were active against gram-positive bacteria. The outer membrane of gram-negative

_ bacteria contributes to this intrinsic resistance by acting as an efficient ﬁermeability barrier, because

the narrow porin channels limit the penetration of hydrophilic solutes and the low fluidity of the
]ipopelysaccharide leaflet siows down the inward diffusion of lipophilic éolutes A sedond mechanism
contnbutes to the mmnsw reeustance of gram—negatlve bactena Recent stud;les showed that multiple
drug efﬂux pumps, somehmes W'lth unusua]ly broad speclﬁclty, act as this second factor to create the
general mtrmmc resmtmce of gram-negatlve bactena When their expressmn levels are elevated asa
consequence of physmloglcal regulahon or genetlc alteratlon, they can frequently produce impressive -
levels of re31stance toa wide vanety of antnmcroblal agents (Ni 1kmdo H 1998 Clinical Infectious |
Diseases 27(Supp1 1), S32-41: Anhbactenal resistance caused by gmm—negatwe mulhdrug efﬂux
pumps.)

Historically, most development of antimicrobial agents has been relatively empirical. Active
compounds have generally been found via screening soil, sewage, water, and other natural substances -
to detect antimicrobial-producing organisms, or by screening various chemical compounds. Once a
leading-eandidate hae been found and its chemical structure determined, a series of analogs is madeto -
tdentify an optimal compeund for,furl:.her clinical development. A more rational approach involves the -
defining of new targets, such‘as genes or enzymatic functions, responsible for a crucial cellular




essentlal activity. Once this has been done, inhibitors or blockers of the functlon or genc product can
be developed.

In order to identify potential targets for novel 'grarn-negative antibacterial agents, studies aimed
at identifying-all essential and important genes in Pseudomonas acmgindsa have been perforied.

Among the essential genes identified was IpxC, that encodes the enzyme uridyldiphospho-3-O-(R~

hydroxydecanoyl)-N-acetylglucosamine deacetylase (LipxC). This enzyme is the first committed step

in the synthesis of lipid A, the lipid moiety of lipopolysaccharide; that is an essential component of all
gratnnnegatlve bactena It therefore is an attractive target for novel antibacterials. In order to be useful
as antib actenal agents LpxC inhibitors would not only have to inbibit the enzymatic activity of LpxC
from a vanety of bactena but would have to defeat the mitrinsic resistance mechanisms of gram--
negative bactena as descnbed above . they would have to penetrate the outer membrane and be -
relatively unsuacgpub le to, multidrug efflux pumps.. '

Researchers have identified a few compounds with antibacterial activity that target lipid A

- biosynthesis. WO 97/42179 to Patchett et al. discloses compounds of the formula:

The compounds possess activity against certain gram—ﬁegative organisms, for example
Eschenchla coli, but are not active agamst other medlcally lmportant gram—negahve bactena, for
example Pseudomonas aerugmosa Subsequent stud:les have found that the primary reason for their

" inactivity against particular, mechcally ifnportant gram—negatxve bacteria is their poor ability to inbibit

P. aetuginosa LpxC; efflux by the major multidrug effhux pump or mablhty to penetrate the outer

membrane were not the critical factors

Jackman et al., in J. Blol Chem. (vol. 275, no. 15, April 14, 2000, pps, 11002-11009), discuss
the mechanism of lipid A biosynthesis in the context of gram-negative bacteria and discloses a new
-class of hydroxama_te-containing inhibitors of LpxC. Wyckoff et al., in Trends in Microbiology (vol.
6, no. 4, April 1998, pps. 154-159), discuss the role of LpxC in lipid A biosynthesis and its role in



regulation. Wyckoft et al. disclose a few oxazoline hydroxamic acids that inhibit bacterial growth.
However, Wyckoff et al. also discuss the shortcomings of the available deacetylase inhibitors as

bactericidal agents against Pseudomonas and that more work is needed to be done in the area.

Thus, an increasing need exists for LpxC inhibitors that have activity as bactericidal agents
against gTam;negative bacteria, It is, accordingly, an object of this invention to provide compoundé and’
combinations of such compounds for use in the prepa:atioﬂ.of antibacterials-and other pharmaceuticals
capable of inhibiting Gram-negative bacterial infections:

U.S. Patent Publicatjon No. 2001/0053555 (U.S. Paterit Application Serial No. 08/958 638)
published December 20, 2001, corresponding to WO 98/18754 publistied May 7, 1998 discloses a
combinatorial libra;ry of hydroxylamine, hydroxamic acid, hydroxyurea and hydroxylsulfonamide

compounds purported to be potentially useful as inhibitors of metalloproteases. U.S. Patent No.
6,é81,245, a continuation in part of U.S. 08/958,638 claims a method of inhibiting a deformylase
enzyme by administering one of the hydroxylamine compounds from the combinatorial hibrary as
disclosed in U.S. Patent Publication No. 2001/0053555 and the cormresponding WO 98/18754. Related

- to the above disclosed patent publications is WO 99/57097, published November 11, 1999, that
discloses a method of solid phase synthesis of the hydroxylamine library of compounds. WO 00/61134
(to British Biotech Pharmaceuticals Limited), published October 19, 2000, discloses compounds of the

formula below:.

The compounds are useful as antimicrobial agents that aré believed to have bactericidal activity
~ atleast in part to intracellular inhibition of bacterial polypeptide deformylase. ' |
In an earlier to British Biotech Pharmaceuticals Limited, WO 99/39704, published August 12,

1999, compounds of the formula below are disclosed:
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The compounds are useful as antimicrobial agents useful against gram-negative and gram positive
: bacteria. ' 7 '
Recently, De Novo Phaxmaccﬁt_:ica.ls LTD disclosed in WO 02/50081, published June 27, 2002,
antibacterial and antiprotozoal agents having the formulaé shown below:

R1 T3 . . R1 T3 .
] N Ra | . N\S e Ry
T 7N
( ' Ro 0 . Ra

~The patent pubﬁcaﬁon-discusses that the antibacterial activity is due, at least in part, to. intracellular
inhibition of bacterial polypeptide deformylase.

SUMMARY OF THE INVENTION
The present invention provides novel compounds, pharmaceutical formulations inclﬁding the
compounds, methods of inhibiting UDP-3-0-(R-3-hydroxydecanoyl)-N-acetylglucosamine deacetylase
(LpxC), and methods of treating gram-negative bacterial infections. ' : '

Inone embodiment, the present invention provides compounds of formula I:

A

:Q : E D\ /Y\ /B\N/k 3 n/Q

NGT XN NCHY
R4 -
I
or étereqisomers, pharmaceutically acceptable salts, esters, and prodrugs thereof, wherein
E is absent or selected from the gmup consisting of
1y K
(2)  substituted or unsubstituted C1-Cs-alkyl,



€)
Q)
()
(6)
M

substituted or unsubstituted C;3-Cg-alkenyl,
substituted or unsubstituted C,-Cs-alkynyl,
substituted or unsubstituted aryl,

substituted or unsubstituted heterocyclyl, and

 substituted or unsubstituted heteroaryl;

L is absent or selected from the group consisting of

(1)  substituted or unsubstituted C,-Cg-alkyl,

@) —(NH)o.~(CH)-NR*'- (CHp), |
(3) —(NHDo.1 _C(RIL R?.L)_NR3L —C(R"‘ RzL ]
(4) (RIL RZL)__O_C(RIL R?.L ,

(5) —ACH)-NR™CR', R*M)-CONH-(CHp),
(6) —CO-CRL,RL) NHCO-,

() - -CONH-,

(&) -NHCO-,

wherein

R', R¥, and R*" are independently selected from thie group consisting of

unsubstituted heterocychc ring, having from 3 to 8 ring atoms, wherein 1-2 ring atoms of the
heterocyclic ring system are selected from N, O and S;

(@ H,

(b} substituted or unsubstituted CpC.g-a]ky],

(c) C-Cg-alkyl substltuted w1t]1 aIyl

(d) Cy-Csalkyl substli.uted with heterocyclyl, and
- ...{e) . C;1-Cy-alkyl substituted with heteroaryl, _
or R and R together with the atoms to which they are attached can form a substituted or

i 1s an integer of 0-4;

k is an integer of 0-4;

D is absent or selected from the group consisting of

M

- ).

()
@

substituted or unsubstituted C;-Cg-cycloalkyl,

substituted or unsubstituted aryl,
substifuted or unsubstituted heterocyclyl, and
substituted or unsubstituted heteroaryl;

G is absent or selected from the group consisting of

0y

~(CHo)-O~CH)—,



C

(2) ACHy)i—S~(CH)i~

(3)  —(CH)NR:CHp)-,

# -CE0),

() -NHC(=O),

(6) -~C(=O)NH-,

()  —(CH)NHCH,C(=O)NH-,

® -C=Cs,
©) —C=C—C=C—, and
(10) . —C=C—

wherein

Rg is H or substituted or unsubstituted Cy-Cg-alkyl;
i is an interger of 0-4; '
Y is selected from the group consisting of
(1} - -substituted or unsubstituted C;-Cg-cycloalkyl,
(2)  substituted or unsubstituted 'aryl, .
(3) .- substituted or unsubstituted heterocyclyl, and - -
(4)  substituted or unsubstituted he.tclzroaryl;' '
X is selected from the group consisting of
(1) ~HC0),
2y —C-Cealkyl{C=0)-, -
(3) . —Cy-Cealkeny{C=0)-, .
4@  —CyCealkynyl{(C=0)-, and
(5 ~-CHx
or when B is absent, X and A, together with the atoms to which th;f:y are attached can form a.
het'erocyclic ring, having from 5 to 8 ring atoms, wherein 1-2 ring atoms of the heterocyclic
ring system ate selected from N, O and S; - '

B is a absent or

R1b )

i
_N__-CHy)q
yi

wherein R™ and R?, are independently selected from the group consisting of
@ H : '
(b)  substituted or unsubstituted C;-Cy-alkyl,



(c) substituted or unsubstituted Co-Ce-alkenyl,

(d)  substituted or unsubstituted Cy-Ce-alkynyl,

(e) substituted or unsubstituted aryl,

63 substitirted or unsubstituted heterocyclyl,

' (g)  substitated or unsubstituted heteroaryl,

()  Ci-Cyalkyl substituted with aryl,

(1) C,-Cg-alkyl substituted with heterocyclyl, and

(G)  C-Ce-alkyl substifited with heteroaryl,
orR'®and Rm’, togetﬁer with the atoms to which they are attached can form a substifuted or
unsubstituted heterocyclic ring, having from 5 to 8 ring atoms, wherein 1-2 ring atoms of the
heterocyclic ring system are selected from N, O and S; -
q is.an integer of 0-4; '

Rj3 is H or substituted or unsubstituted Cy-Ce-alkyl, . ' o

‘ or R; and A together with the atoms to which they are atiached can form a substituted or

]

unsubstituted 3-10 membered cycloalkyl or a heterocyclic ring system, wherein the
heterocyclic ring system may have from 31010 ring atoms, with 1 fo 2 rings being in the ring
system and ‘contain from 1-4 heteroatoms éelecte‘d from: N, O and S;-
R; is H or substituted or unsubstituted C,-Cs-alkyl, _ L
or Ryand A, together with the ators to which they are attached can form a substituted or
unsubstituted heterocyclic ring, having from 3 to 8 ring atoms, wherein 1-2 ring atoms of the
. heterocyclic nngsystem are selected from N, O and S;
n is an integer of 0-6;
A 1is selected from the group consisting of
O H .
@ - ~CH)CR",R¥)CH)OR™,
(3) —{Csz CRY, Rla)N(Rtia’ RSa)’ .
@)  ~(CH)CR",R*)NR")COR™,
(5) —-(CH)CR" R*NHCONR®,R™),
(6) —{(CH2)CR™ R®)NHC(ENIINERS, R™),
(7) -CHR“R),
8 -C=CH,
©  ~(CH)CR™R®)CN,
(10) —(CH)CR™,R*)CO,R™, and .

TN
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~(CH)C(R™, R*)CON(R™, R*),

wherein Rla; R® R*® R*, and R** are independently selected from the group consisting of

(@ H
(b)  substituted or unsubstituted C,-Cg-alkyl,

"(c)  substituted or unsubstituted aryl,

(d)  substituted or unsubstituted ﬁeterocyclyl,

(e)  substituted or unsubstituted heteroaryl,

® C,-Cg-alkyl substituted with aryl,

(8)  Ci-Ce-alkyl substituted with, heterocyclyl, and '

(h) Ci-Csalkyl substituted with heteroaryl,

or R** and R*® together with the N atom to which tinay are attached can form a

substituted or unsubstitnted heterocyclic ring, having from 5 to 3 ring atoms, wherein 1-2 ring

atoms of the heterocyclic ring system are selected from N, O and 'S;

r 15 an integer of 0-4;

s is an integer of 0-4;

_ Q is absent or selected from the group consisting of

)
@
@)
@
®)
©)
)
@®
©)
(10)
n
(12)
(13)
(14)
(15)
(16)
)

~C(=O)N(Ry, Ry),
~NHC(=O)N(Ri, R2),
~N(OH)C(=0)N(R, Ra),
~CH(OH)C(=0)N(Ry, R),
~CHINR™, R*)]C(=0)N(Rs, Rz),

~CHR4 qC(=O)N(R1 E RE):

~CO-H,

~C(=0)NHSOR™,

~SONH;,

~N(OH)C(=O0)R',
~N(OH)SO,R™,

~NHSOR",

—SH, .
~CH(SH)(CHz)p-1C(=0)N(R1, Rz),
_CH(SHY(CHp)oCOH,
—CH(OH)CHz)p1CO-H,
~CH(SH)CH,O0,R ™,



(18) —CH(OH)(CH;)SO;NHz,
(19) —CH(CH,SH)NHCOR",
(20) —CH(CH,SH)NHSO;R*,
(21) —CH(CH,SR*%)CO.H,
(22) —CH(CH,SH)NHSO,NH,,
(23) —CH(CH;OH)CO,H,
(24) —~CH(CH;OH)NHSO;NH,
(25) —C(=0)CH;CO.H,

(26) —C(=0)(CH,)o-+CONHj,
.@7) -OSONHR™,

. (28) —SO;NHNH;, -

(29) —P(EONOH),.

"

(30)
N\
- .N
(31) N -, and
. \l/N\ R . -
N
G2)- NN
wherein

. Ry is selected from the group consisting of

Qay H,
03 ~OH, _
3 —OC.s-alkyl,
@) “NER*, R*),and .
) substituted or 'unsubsﬁtutéd Cy¢-alkyl;
R; is selected from the group consisting of .
@ H,
(2 substituted or unsubstituted C,-Cg-alkyl,
3 substituted or unsubstituted Cy-Ce-alkenyl,
4 substituted or unsubstituted Cr-C-alkenyl,
) substituted or unsubstituted aryl,

10



©) substituted or unsubstituted heterocyclyl,

)] substituted or unsubstituted heteroaryl,

& C1-Cg-alkyl substltuted with aryl, _
{9) C1-Cy-alkyl substttuted with. heterocyclyl and
(10) Ci-Cs-alkyl substituted with heteroaryl,

or R} and R?, to gether with the N ator to which they are attached can form a substltuted or
unsubstituted heterocyclic’ nng, havmg from 3 to 10 ring atoms, wherein 1-4 nng atoms of the
* heterocyclic ring system are selected from N, O and S, ‘
or R*and R?, together with the N atoms‘ to which they are attached can form a substituted or
unsubstituted heterocyclic ring, having from 3 to 10 ing atoms, wherein 1-4 ﬁng atoms of the
hetetoe_tyclic ring systetn are selected from N, O and S; .
R'Y qu R3 1 R4, and qu are selected from H: or C;-C alky, -
" wherein B is absent orE,L,G,and B are absent, or E, L, and G are absent, or E, L; and B ar¢ absent,
orE,LD G, and B are absent.. . S .
In one aspect, the invention prov1des a method of m]nbmng a deacetylase enzyme in a gram-
negative bacteria, thereby affecting bacterial growth, compnsmg admnustenng to a patient in need of
such inhibition a compound of formula L ' -

In another aspect, the invention provides a method of inhibiting LpxC, thereby modulating the
virulence of a bacterial infection, comprising adnﬁtnistering to a patient in need of such inhibition a
compound of formula L. ' -

In another aspect; the invention previ’dee amethod for treatmg a subject with a gram-negative
bacterial infection comprising administering to the subject in need thereof an antibacterially effective
amount of a compound of formula I w1th a pharmaceutlcally acceptable carrier. In a preferred

‘embodn:uent of ﬂ1e method of treatment, the subject is a mammal and i in some embodnnents a human.

In another aspect, the invention provides a method of adm]mstenng- an inhibitory amount ofa
compound of formula I to fermentative or non-fermentative gram-negative bacteria. In a preferred -
embodiment of the method of administeting an inhibitory amount of a compoutld of formula I to
fermentative or non-fermentative gre_m-negaﬁve bacteria, the _gna:n—negaﬁve ‘bacteria are selected from
the group consistihg of Psendomonas eeruginose, Stenotrophomonas maltophila, Burkholderia cepacia,

Alcaligenes xylosoxidans, Acinetobacter, Enterobacteriaceae, Haemophilus, and Neisserie species.

In another embodiment, the invention provides a method of administering an inhibitory amount

of a compound of formula Ito gram-negative bacteria, such as Enterobacteriaceae which is selected

1



from the group consisting of organisms such as Setratia, Proteus, Klebsiella, Enterobacter, Citrobacter,

Salmonella , Providencia, Morganella, Cedecea, and Edwardsiella species and Escherichia coli.

Another embodiment of the invention provides a phatmﬁqéutical' composition comprising an

effective amount of a compound of Formula I with'a pharmaceuﬁcally acceptable carrier thereof.

Pharmaceuncal formulatlons accordlng to the present mventlon are prov1ded Whlch include any

of the compounds descnbed above n combmatlon w1th a phanuaccuttcally acceptable camer

Another embodiment of the invention provides a method of co-administering the compound of
formula I with othér therapeutic z{gents that are selected for their particular usefulness against the
condition that is being treated. | A

For example, the compound of formula I is useful in combination w1th other anti-bacterial
agents. The compound of formula I augments the sensitivity of gram-negative bécteria to existing
classes of antibacterials. Combmatlons of the presently disclosed compounds with other antl—bactenal
agents are w1thm the scope of the invention. Such anti-bacterial agents include, but are not limited to,
erythromyein, rifampicin, N.ahd1x10-ac1d, carbenicillin, bacitracin, cyclosennq,‘ fosfomyein, and

vancomycin.

DETAILED DESCRIPTION

The present invention prowdes novel compounds methods for mh1b1tmg prC n gram
negative bacteria, and novel methods for treatmg bacterial inféctions. The compounds prowded heremr |
can be formulated into pharmaceutical formulatlons and medicaments that are useful in the methods of
the invention. The mvention alse provides for the use of the compounds in preparing medlcaments
and pharmaceutical formulations, for use of the compounds in inhibiting LpxC, and for‘use-of the
compounds in treating bacterial infections in a subject.

The following abbreviations and definitions are used ﬂitoﬂghout this application: |

12



“LpxC” is-an abbreviation that stands for UDP-3-O-(R-3 -hydroxydecanoyl)-N-
acetylglucosamine deacetylase.

.Generally, refetence to a certain element such as hydrogen or H is meant to include all isotopes
of that element. For example, if an R group is defined to include hydrogen o H, it also includes .
deuterium and tritium. | '

The phrase “a]kyl” refers to a]kyl groups that'do not contam heteroatoms Thus the phrase

mcludes stralght cham alkyl groups stuch as methyl ethyl pr0py1 butyl pentyl hexyl heptyl octyl,
nonyl, decyl, undecyl dodecyl and the like. The phrase also mcludes branched chain isomers of

. strmght chain alkyl groups, mcludmg but not Ilmlted to, the followmg that are prov1ded by way of

example —CH(CHa),, -CH(CH;3)(CH;CHs3), -CH(CH;CH3)2,
~-C(CHjs)s, -C(CH;CH3)3,~CH,CH(CH3)s, -CHZCH(CH3)(CH2CH§) " '—'CH;CH(CH';CHQ;,
~CHyC(CHs)s, -CH;C(CHCH)s, -CH(CH;)CH(CH3)(CH2CH3) -CHgCH2€H(CH3)2,
-CHZCHZCH(CHg)(CHZCH3), -OHZCH2CH(CH2CH3)2, -CHZCH2C(CH3)3,
-CH,CH,C(CH2CH3)s, ~CH(CH3)CH;CH(CH3)2, —CH(CH;)CH(CHg)CH(CHg)z,
-CH(CHzCHg)CH(CH3)CH(CH3)(CH2CH3) and others. The phrase also includes cychc a]kyl groups
such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl cycloheptyl and cyclooctyl and such Tings
substituted with straight and branched chain alkyl groups as defined above Thus the phrase alkyl
groups inclides primary alkyl groups, secondary alkyl groups; and tertiary alkyl groups. Preferred alkyl
groups includé sttaight and branched chain alkyl groups and cychc alkyl groups havmg 1 to 12 carbon
atoms.

_* The phrase “substitited alky]” refers to an alkyl groiip as defined above in which one or more
bonds to a carbon(s) or hydrogen(s) are replaced by a bond to non-hydrogen and non-carbon atoms

such as, but not limited to, ahalogen atom such as F, Cl, Br,and I, an oxygen atom in groups such as

_ hydroxyl groups, alkoxy groups, aryloxy groups, and ester groups; a sulfur atom in groups such as thiol

groups, alkyl and aryl sulfide groups, su}fone groups, sulfonyl groups, and sulfox_ide groups; a nitrogen
e.tom in groups such as amines, amides, alkylamines, dialkylamines, arylamines, alkylarylamines,
diarylamines, N-oxides, imides, and enamines; a silicon atom in groups such as-in tralkylsilyl groups,
diatkylarylsilyl groups, alkyldiarylsilyl groups, and triarylsilyl groups; and ofher heteroatoms in various
other groups. Substituted alkyl groups also include groups in which one or more bonds to a carbon(s)

or hydrogen(s) atom is replaced by a higher-order bond (e.g., a double- or triple-bond) to a heteroatom

. such as oxygen in oxo, carbonyl, carboxyl, and ester groups; nitrogen in groups such as imines,

oximes, hydrazones, and nitriles.. Substifuted alkﬁ groups further include alkyl groups in which one or
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more bonds to a carbon(s) or hydrogen(s) atoms is replaced by a bond to an aryl, heterocyclyl group, or
cycloalkyl group. Preferred substituted alkyl groups include, among others, alky} groups in which one
oI more bonds to a carbon or hydrogen atom is/ate replaced by one or more bonds to flnorine atoms.

Another preferred substltuted a]kyl group 1s the tnﬂuoromethyl group and other alkyl groups that

contain the tnﬂuoromethyl group. Other preferred substituted alkyl groups include those in which one .

or more bonds to a carbon or hydrogen atomn is replaced by abond to an oxygen atom such that the

substituted alkyl group contains a hydroxyl a]koxy, or aryloxy group. Sull other prefened substituted .

alkyl groups include’ alkyl groups that have an amine, or a subshtuted or unsubstituted aikylamrne
dialkylamine, arylamme (alkyl) (aryl)amme dlatylamme heterocyclylamme diheterocyclylamme
(a]lqu)(heterocyclyl)a:[mne or (aryl)(heterocyelyl)amme group

The phrase “alkeny]” refers to straight and branched chain and cychc groups such as those ,

described with respect to alkyl groups as deﬁned above, except that at least one double-bond exists .

between two carbon atoms. Examples i mclude but are not lmuted to vinyl,
-CH=C(H)(CH,), -CH=C(CHa)2, -C(CHs)’C(H)z., -C(CH3)—C(H)(CH3) -C(CHchg)-CHZ,

cyt:lohexenyl cyclopeutenyl cyclohexadleuyl butadreny], pentadlenyl, and. hexadleuyl among-others.

The phrase “substltuted a]kenyl” has the same meaning with respect to alkenyl groups : that subshtuted

- a]kyl groups had w1th Tespect to unsubshtuted alkyl groups. A substituted alkenyl group includes .

a]keuyl groups 1n -which a non-carhou or non-hydrogen atom is bonded to a carbon double bonded to
another carbon and ﬂlOSG in which one of the non-carbon or non-hydrogen atoms is bonded to a carbon

not mvolved mna double bond to another carbon_

The phrase “a]kynyl” refers to siraight and. branched chain groups such as those descﬁbedwith
respect to a]kyl groups as deﬁned above, except that at least one tnple bond exists betweeu two carbon
atoms. Examples mclude but are not limited to —C=C(H), -C=C(CHa), -C=C(CH,CH,),
-C(Hz)C:C(H), -C(H)zC:C(CHg), and -C(H);C=C(CH,CH:) among others. The phrase “subsututed
alkyny]” has the same meaning with respcct_to alkynyl groups that substrtut.ed alkyl groups had w1th
respect to unsuhstitu_ted alkyl groups. A substituted alkynyl group includes alkynyl groups in which a

non-catbon or non-hydrogen atom is bonded to a carbon triple. bonded to another carbon and those in -

- which a non-carbon or non-hydrogen atom is bonded to a carbon not mvolved in a triple bond to

another carbon.

The phrase “heterocyclyl” refers to both aromatic and nonaromaﬁc ring compounds including
monocyclic, bicyclic, and polycyclic ring compounds such as, but not limited to, quinuclidinyl,

containing 3 or more ring members of which one or more is a heteroatom such as, but not limited to,
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N, O, and S. Although the phrase “unsubstituted heterocyclyl” includes condensed heterecyclic rings
such-as benzimidazolyl, it does not iriclude heterocyclyl groups that have other groups such as alkyl or
halo groups bonded to one of the ring members as compounds such as 2-methylb eezinﬁdazolyl are
substituted heterocyclyl groups. Examples of heterocyclyl groups include, but are not limited to:
unsaturated 3 to 8 membered rings containing 1 to 4 nitrogen atoms such as, but not limited to
pyrrolyl, pyrrolinyl; 'imidazolyl, pyrazolyl, py;idyl,‘ dihydropyridyl, pyrimidyl, pyrazinyl, pyridazinyl,
triazolyl (e.g. 4H-1,2,4—11-iezolyl, 1H-1,2,3-triazolyl, 2H-1,2,3-triazolyl etc.), tetrazolyl, {(e.g. 1H-:
tetraz;;lyl, 2H teérazolyl, etc.); saturated 3 to 8 membered rings containing 1 to-4 nitrogen atoms such
as, buf not I_imi'ted‘ to, pymﬁdinyl, irﬁidazolidinyl; piperidinyl, pl;perazinyl; condensed unsaturated
heterocyclic groups containing 1 to4 mitrogen atoms such as, but not limited to, indolyl, isoigdelyl,

, indolinyl indolizinyl, benzimidazolyl quinolyl, 1soquinolyl, indazolyl, benzou'iazolyl' unsaturated 3 to
-8 membered nngs containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms such as, but not Emited
to, oxazolyl 1soxazoly1 oxadlazolyl (e.g l 2 4-oxad1az01yl, 1,3 4—omd1amlyl 1,2 5-oxadJazolyl ete.);
saturated 3 to 8 membered rmgs eontammg Ito2 oxygen atoms and 1 to 3 nitrogen atoms such as, but
" not Im:uted to, morpho]myl unsaturated condensed heterocychc groups contammg lto2 oxygen atoms

and 1 to 3 mtrogen atoms, for example, benzoxazolyl benzoxadlazolyl benzoxazmyl (e g 2H-1 4-

benzoxaz:myl etc ); unsaturated 3t0 8 membered rings contammg 1 to 3 sulfirr atoms and 1 o3

mtrogen atoms such as, but not Im:uted to, ﬂnazolyl 1soth1azoly1 tb1adlazolyl (eg. 1,2 3-th1ad1azoly1

1,2, 4-thlad1azoly1 1,3 4-th1ad1azoly1, 1, 2 5-th1ad1azolyl etc.); saturated 3 to 8 membered rings

containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms such as, but not hm1ted to, th1azolod1nyl

saturated apd unsaturated 3 to 8 membered rings containing 1 fo 2 sulfur atoms such as, but not hnnted _'
to, thienyl, 'dihyd‘rod.ithiinyl,“dihydrodithionyl, tetrahydrothiophene, tetrahydrothiopyran; uhsaturated
condensed hetérocyclic rings containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms such as, but not
limited to, benzothiazolyl, benzothiadiazolyl, benzothiazinyl (e.g. 2H-1,4-benzothiazinyl, etc.),
dihydrobenzothiazinyl (e.g. -2H-3,4—di]1ydmbenzoﬂ1iaz'iny1,' efc.), unsaturated 3 to 8 embered rings

- containing oxygen atoms such as, but not limited to furyl; unsaturated condénsed heterocyclic rings

" containing 1 to 2 oxygeri atoms such as benzodioxolyl {e.g. 1,3-benzodioxoyl, etc.); unsaturated 3 to 8
membered rings cohtaining an oiygen atom and 1 to 2 sulfur atoms such as, but not limited to,
diftydrooxathiinyl;, samrafed 3 to 8 membered tings containing 1 to 2 oxygen atoms and 1 to2 sulfur
atoms such as 1,4-oxathiane; unsaturated condensed rings containing 1 to 2 sulfir atoms such as

- benzothienyl, benzoditliinyl; and unsaturated condensed heterocyclic nngs containing an oxygen atom

~and 1 to 2 oxygen atoms such as benzoxathiinyl. Heterocyclyl éroup also include those described

above in which one or more S atoms in the ring is double-bonded to one or two oxygen atoms

—h
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(sulfoxides and suifones). For example, heterocyclyl groups include tetrahydrothiophene,
'tetrahydrothiophene oxide,‘ and tetrahydrothiophene 1,1-dioxide. Preferred heterocyclyl groups contain
5 or 6 ring members. More preferted heterocyclyl groups include morpholine, piperazine, piperidine,

pyrrolidine, imidazole, pyrazole, 1,2,3-triazole, 1,2,4-triazole, tetrazole, thiomorpholine, ‘
thiomorpholine in which the S atom of the th1cmorpholme is bonded to one or more O atoms, pyrrole,-
hcmoplperazme oxazolidin-2-one, pyrrolidin-2-one, oxazole, qumuchdme, thiazole, lsc}.azole, furan,
and tetrahydrofuran. - .

The phrase “substituted beteroeyclyl” refets to a heErocyclyl group as'deﬁued above in which
one of the ring members is bonded to a non-hydrogen atom such as describéd above with respectto
substituted alkyl groups and substituted aryl groups. Examples, include, but are riot limited to, 2-
methylbenzimidazolyl, S-methylbenzrmrdazclyl 5 -chlorobenzthmzolyl I-methyl plperazmyl and 2- -
chloropyridyl among others. ' '

The phrase ary ? refers to aryl groups that do not contam heteroatoms Thus the phrase
1ncludes but is not ]uruted to, groups such as phenyl blphenyl anthracenyl uaphthenyl by way of
example. Although the phrase ‘Lmsubstltuted aryl” mcludes groups ccutammg condensed rmgs such
as naphthalene it does not include aryl groups that have other groups such as alkyl or halo groups -
bonded to one of the rmg members as aryl groups such as tolyl are cousrdered herem to be subsututed
aryl groups as descnbed below A preferred unsubstltuted aryl group is phenyl Unsubstituted aryl
groups may be bonded to one.or more carbon atom(s) oxXygen atorn(s) urtrogen atom(s), and/or sulfur

atom(s) in the parent compou:ud however.

The phrase “substltuted aryl group” has the same meaning with respect to unsubstituted aryl .
groups that sub_str_mted alky! groups had with respect to unsubstituted alkyl groups. However, a
substituted ary! group also includes aryl groups in which one of the aromatic carbons is bonded to one
of the nen-carbon or non-hydrogen atoms described above and also includes aryl groups in which one .
oI more eromatic carbons of thearyl group is bonded to a substituted and/or unsubstituted alkyl,
alkenyl, or alkynyl group as defined herein. This includes honding arrangements in which two carbon
atoms of an aryl group are bonded to two atoms of an's]lcyl, alkenyl, or.alkynyl group to define a fused
ring system (e.g._ dihydronsphﬂlyl or tetrahydronaphthyl).. Thus, the phrase “substituted aryl” includes,
but is not limited to tolyl, and hydroxyphenyl among others. Preferred substituents include straight
and branched chain alkyl groups, -CHj, -CoHs, -CHOH, ‘-ClH, -OCHj3, -OC,Hs, -OCF;, -CN, -NO, -
CO.H, -CO,CH,, -CONH,, ~NHy, -F, -Cl, Br, -CF,, -N(CH3) 2, -NHSO,CH3, -NHCOCH,.
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‘The term “heteroaryl”, as used herein, refers to a cyclic or bicyclic aromatic radical having
from five to ten ring atoms in each ring of which one atom of the cyclic or bicyclic ring is selected
from S, O and N; zero, one or two ring atoms are additional heteroatoms independently selected from
S, O 'and N; and the remaining ring atoms are carbon, the radical being joined to the rest of the
molecule via émy of the ting atoms; such as, for example, pyridyl, pyrazinyl, pyrimidinyl, pyrrolyl,
pyrazolyl, imidazolyl,fthiazolyl., oxazolyl, isooxazolyl, thiadiazolyl, oxadiazolyl, thiophenyl, furanyl,
quinolinyl, isoquinolinyl, and naphthyridinyl, and the like. : :

. The term “substituted heteroaryl” as used herein refers to a heteroaryl group as defined herein
substitited by independent replacement of one, two or three of the 'E}fdr'ogfejn' atorhs theréon with Cl,
Br, F, I, OH, CN, C;-Cs-alkyl, Cy-Cs-alkaxy, C;-Cg-alkoxy substituted with aryl, haloalkyl; thioaikoxy,-
amino, alkylainino, dialkylamino, mercapto, nitro, carboxaldehj;'dc, carboxy, all'c'dx'ycai'bbnyl‘and
carboxamide. In addition, any one substituent may be an aryl, heteroaryl, or heterocycloalkyl group.

A Preferred substituents include straight and branched chain alkyl groups, -CHj, -C3Hs, ~CH>0H, -OH, -

OCHjs, -OC;Hs, -OCE;, “CN, -NOy, -CO;H, -C0O,CHz, -CONH,, -NHZ, -F, -Cl, Br, -CF3, -N(CHg) 2, -

- NHSO,CHs, -NHCOCHa.

The term "b1ary1” reférs to a group or substituent to which two aryl groups, W]:uch are not
condensed to each other, are bound. Exeniplary biaryl compounds mclude for example ‘
phenylbenzene diphenyldiazene, 4-methylﬂ110—1—phenylbenzcne, phenoxybcnzenc, (2~
phenylethynyl)benzane, diphenyl ketone, (4-phenylbuta—1 3-d1ynyl)benzcnc, phenylbcnzylanune,
(phenylmethoxy)benzené, and the like: Preferred optlonally substltuted bla:ryl gtoups include: 2-

.' (phenyhmmo)—N—[4-(2-phcnylcthynyl)phenyl]acetarmde, 1 4—d1pheny1benzene N—[4 (2-

phenylethynyl)phenyl]-2—[benzylammo]acetanude 2—am1no—N—[4-(2—
phenyleﬂlynyl)phenyl]propanamlde 2-amm0-N-[4 (2-phenyleﬂ1ynyl)phenyl]acetamlde 2-
(cyclopropylamino)-N-[4-(2-phenylethynyl)phenyl]acetamide, 2-(ethylamino)-N-[4-(2- -
phenyleﬁtyﬁyl)phenyl] acetamide, 2-[(2-methylpropyl)amino}-N-[4-(2- -

~ phenylethynyl)phenyl]acetamide, 5-phenyl-2H-benzo[d]1,3-dioxolene, 2-chloro-1-methoxy-4- -

phenylbenzene, 2-[(imidazolylmethyl)amino]-N-[4-(2-phenylethynyl)phenyl]acetamide, 4-phenyl-1-
phenoxybenzene, N—(Z—aminocthyl)[4-(2-phenylcthynyl)phenyl]carb.oxamide 2-{[(4~
ﬂuorophenyl)meﬂlyl]ammo}—N [4- (2-phenylethynyl)phenyl]acetam:de, 2-{I(4-
methylphenyl)methyl]ammo}-N-[4—(2-phenylethynyl)phenyl]acetmmdc 4—phcny1-l-
(mﬂuoromeﬂly])benzene 1-butyl—4-pheny1benzene 2- (cyclohexylammo)—N—[4—(2— »
phenylethynyl)phenyl]Jacetamide, 2- (ethylmethylanuno)-N-[4—(Z-phenylethynyl)phenyl] acetamlde, 2-
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(butylamino)-N-[4~(2-phenylethynyl)phenyljacetamide, N-[4-(2-phenylethynyl)phenyl]-2-(4-
pytidylamino)acetamide, N-[4-(2-phenyletliynyl)phenyl]-2-(quinuclidin-3-ylamino)acetarnide, N-[4-
(2-phenylethynyl)phenyl]pyrrolidin-2-ylcarboxamide, 2-amino-3-methyl-N-[4-(2-
phenylethynyl)phenyl Jbutanamide, 4-(4-phenylbuta-1,3 -diynyl)phenylamine, 2-(dimethylamino)-N-[4-
4 —phenylbutﬁ—l ,3-diynyl)phenyl]acetamide, 2-(ethylamino)-N-{4-(4-phenylbuta-1,3-
diynyl)phenyljacetamide, 4-ethyl-1-phenylbenzene, 1-{4-(2-phenylethynyl)phenyljethan-1-one, N=(1-=
.carbamoyl-Z—hydroxyprqu'fl) [4—(4—pheﬂylbuta—1,3 —diyn}fl)phenyl]carboxai;{ide, N-[4-(2- -
phenylt_athynyl)Phenyl]propanamide,_ 4-methoxyphenyl phenyl ketone, phenyl-N-benzamide, (tert-.
Butoxy)-N—[(4~pheny1ph¢ny1)meﬂ1yl]carbOxa.mide, 2-(3-phenylphenoxy)ethanehydroxamic acid, 3-
phenylpjhenyipropanoate, 1-(A-cﬂl@)xyphenyl)-4-meﬂ10xyl$enzene, and [4-(2- . |

phenylethynyl)phenyl]pyrrole. _

The term .“heteroarylafyl?’ refers to a biaryl group where one of the aryl groups is a heteroaryl

group, Bxemplary heteroarylaryl groups include, for example; 2-phenylpyridine, phenylpyrrole; 3-(2- '

‘phenylethynyl)pyridine, phenylpyrazole, 5-(2-phenylethynyl)-1,3-dihydropyrimidine-2,4-dione, 4-
phenyl-1,2,3-thiadiazole, .2—(2 -phenylethynyl)pyrazine, 2-phenylthiophene, phenylimidazole, 3-(2-
-pipefa_zinylphenyl)f_qran, 3,-(2,4-dich1_qropheny1)A—meﬂlylpyrrole,__- and the like. Preferred 6pti9na11y'
substituted heteroﬁrylaryl gfoﬁps include: ,5-(2-pheny1et,l_1}myl)pyrimidme.-z_—ylamii_lé, 1-methoxy-4-(2- -
thienyl)benzene, 1-methoxy—B.-(-Z-t];ignj'fl)benzene, Sememyl-z-phenylpy-ri_ding, S-meﬂiyl-é— '
phenylisoxazole, 2—[3f(t1iﬂp§rom‘:thy1)phenyl] flﬁ'an,. 3-ﬂﬁo:q¢5 -(2-furyl)-2-methoxy-1-prop-2-
enylbenzene, (hydtaxyinﬁﬁb)(S -phenyl(g—ﬂ]ienyll))gleﬂ]m;e,‘ 5-[(4-methylpiperazinyl)methyl]-2-
phenylthiophene, 2—(4-qthylﬁheqyl)thiophene, 4-methylthio-1-(2-thienyl)benzene, 2-(3-
nitrophenyl)thiophene, (tert-butoxy)-N-[(5-phenyl(3-pyridyl))methyl jcarboxamide, hydroxy—l\i—[(s-r
phenyl(3-pyridyD)methyl]amide, 2-(phenylmefhylthio)pyridine, and benzylimidazole.

The term “hetéroaryll-xetemaf}*l”_ refers to a biaryl group Where" both of the aryl groups isa -
.heteroaryl gfoup. Exemplary beteroarylheteroaryl groups include, for example, 3-py1idylimidazole; 2~
imidazolylpyrazine, and the like. Preferred optionally substituted heteroarylheteroaryl group.—s include:
2—(4-piperazinyl-3-pyﬁd3;1)ﬁnan, diethyl(3-pyrazin-2-yl(4-pyridyl))amine, and dimethyl {2-[2-(5--
methylpyrazin-2-yl)ethynyl}(4-pyridyl)} amine. - '

“Optionally substituted” refers to the bptionai replacement of hydrogen with one or more
monovalent or divalent ;adicals. Optionally substituted groups include those deécribed 'héi'éin, for each
group in which a distinct definition for substitution is supplied. Addiﬁonally, suitable subsﬁtution

groups include, for example, hydroxyl, nifro, amino, imino, cyano, halo, thio, thicamido, amidino,
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imidino, oxo, oxamidino, methoxamidino, imidino, guanidino, sulfouam1d0 carboxyl, formyl, alkyl

substituted alkyl haloloweralkyl, loweralkoxy, haloloweralkoxy, lowerallcoxyalkyl alkylcarbonyl,

-.arylcarbonyl, aralkylcarbonyl, heteroa;ylcalhonylf, heteroaralkylcarbonyl, alkylthio, aminoalkyl,

cyanoalkyl, benzyl pyridyl; pyrazolyl, pyrrole, thiophene, imidazolyl; and the like.

Reprcsentaﬂve substituted amidino and heterocycloanudmo groups mclude for example, those
shown below. These amidino and hcterocycloanudmo groups can be further subshhlted as w111 be

apparent to those having s]ﬂll in the orgamc and medwmal chermstry arts in conjunctlon W1th the

disclosure herein.

Mo N '
o LA
I\/O ) N
and H
chresentatlve substituted alkylcarbonylammo, aﬂcyloxycarbonylammo
‘aminoalkyloxycarbonylamino, and arylcarbonylamino groups include, for example, those shown
below. These groups can be further substituted as will be apparent to those having skill in the organic

and medicinal chemistry arts in conjunction with the disclosure herein.

SNH
NH s
| )ﬁ/\/ ~
. O)\/N\]/O 7 HN_ O
“SNH b NH [ ! o &
O)\/N\, 0)\‘/"’\ O)\'/\/OH ' 0)\0/\V/N\ . W< . \|<

3 > ? H ? 2

) _ Representative substituted aminocarbonyl groups include, for example, those shown below.

) ‘These can be further substituted by heterocyclo groups and heteroaryl groups as will be apparent to
those having skill in the orgaﬁic and medicinal chemistry arts in conjunction with the disclosure |
herein. Prefered aminocarbonyl groups include: N-(2-cyanoethyl)carboxamide, N-(3-
methoxypropyl)carbc;}iamide, N—cyclopropylcﬁrboxamide, N-(2-hydroxy-isopropyl) cﬁrboxan;ide,
methyl 2-carbonylamino-3-hydroxypropanoate, N-(2-hydroxypropyl)carboxamide, N~(2-hydroxy-

' isopropyl)carboxamide, N—[Z-hydro:fy—l-(hydroxyméthyljethyl]carboxaﬁ1ide, N-(2-
. caIbonylanﬁnocthyl)acetamide, N-(2-(2-pyridyl)ethyl)carboxamide, N~(2-pyridylmethyl)carboxamide,
. N+{oxolan-2-ylmethyl)carboxamide, N-(4-hydroxypyrrolidin-2-yl)carboxamide, N-[2-(2-
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ﬁydroxyeﬁoxy)_e&yl] carboxamide, N-(4-hydroxycyclohexyl)carboxamide, N—[ﬁ-(Z'—oxo-dl—
imidazolinyl)ethyl]carboxamide; N-(ca_rbony_lamilj.omemyl)acetami&e, N-(3-
pyfrolidiﬁylpr;opyl)carboxami_de, N-{1-(carbonylaminomethyl)pyrrolidin-3-yl]acetamide, N-(2-
morpholin-4-ylethyl)carboxamide, N-[3-(2-oxopyrrolidinyl)propyl]carboxamide, 4-methyl-2-
oxop1perazmecarbaldshyde N—(2-hydroxy—3-pyrro11d1ny1propy1)carboxam1de, N-(Z-—hydroxy—B-
morpholm—4—y1propy1)carboxam1de N-{2 [(5-cyano-l-pyndyl)ammo]ethyl}ca:rboxam1de, 3- B
(dnnethylammo)pyrrohdmecarbaldehyde N—[(S—methylpyrazm-z-yl)methyl]carboxamlde 2, 2 2-
tnﬂuoro~N—(1 formylpyrrohdm— -yl)acetam1de

O
O
HM
HN
0 YO HN I - HN OH
Y I
NH; ) /N\ . . NHz s ., and
o .
. HN.

(]
R

N

Representative substituted alkoxycarbonyl groups include, for example, those shown below.
These alkoxycarbonyl groups' can be further substituted as will be apparent to those having skill in the

organic and medicinal chemist[y arts in conjunction with the disclosure herein.

o Y" o
\|< \I\ \f\/\w/ YO | \f\MN/

O~ ’ b

H . ?

\U./Y

b \/\O and\QVQ

The term “protected” w1ﬂ1 Tespect to hyd_rq}cyl groups, amine groups, and sulthydryl groups

refers to forms of these functionalities that are protected from undesirable reaction with a protecting-
group known to those skilled in the art such as those set forth in Protective Groups in Organic
Synthesis, Greene, T. W Wuts, P. G. M., Jolm Wiley & Sons, New York, NY, (3rd Edition, 1999) that
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can be added or removed using the procedures set forth therein. Examples of protected hydroxyl
groups mclude, but are not limited to, silyl ethers such as those obtained by reaction of a hydroxyl
group with a reagent such as, but not limited to, i—butyldimeﬂlyl-c]ﬂorosilaﬁc, trimethylchlorosilane,
triisopropylchlorosilane, triethylchlorosilane; substituted methyl and ethyl ethers such as, but not
limited to methoxymethyl ether,-methythiomeﬂ;yl ether, benzyloxymethyl ether, t-butoxymethyl ether,
2-methoxyethoxymethyl ether, tetrahydropyranyl ethers, 1-ethoxyethyl ether, allyl ether, benzyl ether;.
esters such as, but ﬁot limited to, benzoylformate, formate, acetate, trichloroacetate, and trifluoracetate. -
Examplés of ﬁfo‘tected amine groups include, but are not limited to, amides such as, formamide,
acetamide, trifluoroacetamide, and benzamide; imides, such as phthalimide, and dithilosr.l_ccinin_l_ide;
and 6thers. Examples -_of profected sulfhydryl groups include, but are not limited to, thioethers such as
S-benzyl thioether, and S-4-picolyl thioether; substituted S-methyl derivatives such as hemithio, dithio

and aminothio acetals; and others.

A “pharmaceutically acceptable salt” includes a salt with an inorganic base, organic base,
inorganic acid, organic acid, or basic or acidic amino acid. As salis of inorganic bases, the invention:
includes, for example, alkali metals such as sodium or potassium; alkaline earth metals such as
calcium émd magnesium or aluminum; and amﬁloni'a. As salts of organic bases, the inv'entioniﬁcludes',- _
for example, tﬁmemylamine, triethylamine, pyridine, picoline, ethanolamine, diethﬁnolamine, and -
triethanolamine. As salis of inorganic acids, the instant invention includes, for example, hydrochloric
- _acid, hydroboric acid, nitric acid, suifuric acid, and phosphoric acid. As salts of organic acids,the -
instant invention includes, for example, formic acid, acetic acid, triﬂuoroac_etic acid, fumaric acid,
oxalic acid, tartaric ac@d, maleic acid, citric agid, succinic acid, malic acid, methanesuifonic acid,
benzenesulfonic acid, and p-toluenesulfonic acid. As salts of basic amino acids, the instant invention - -
includes, for example, arginine, lysine and omiﬂ_ﬁ_ne. Acidic amino acids include, for example,
agpartic acid and glutamic acid. o ' |

- As used herein, the term “pharmaceutically acceptable ester” refers to esters that hydrolyze in
vivo and include those that break down readily in the human body to leave the parent compound or a -
salt thereof. Suitable ester groups incl;.lde, for example, those derived from pharmaceutically
acceptable aliphatic carboxylic acids, particularly alkanoic, alkenoic, cycloalkanoic and alkanedioic
acids, in which each alkyl or alkenyl moiety advantageously has not more than 6 carbon atoms.

‘ Representative examples of particular esters include, but are not limited to, formates, acetates,

‘propionates, butyrates, acrylates and ethylsuccinates.
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* The term “pharmaceutically acceptable prodrugs™ as used herein refers to those prodmgs of the
compounds of the present invention that are, within the scop e of sound medical judgment, suitable for
use in contact with the tissues of humans and lower animals without undue toxicity, irritation, allergic
response, and the like, commensurate with a reasonable benefit/risk ratio, and effective for their
intended use, és well as the zwitterionic forms, where possible, of the: compounds of the invention.
The term “prodj:ug” refers to.caompounds that.*afe rapidly tran:sforme_d in vivo to.yield the parent
compound of the above formula, -forexaniplp by hydrolysis in blood. - A thorough discussion is
provided in T. Higuchi and V. Stella, Pro-drugs as Novel Delivery Systems, Vol. 14 of the A.C.S.
Sympoéium Series, and in Edward B. Roche, ed., Bioreversible Catriers in Drug Design, American -
Phammaceutical Association and Pergamon Press, 1987, both of which are incorporated herein by -

reference. .

The term “antibacterial agent” refers to agents synthesized or modified in the laboratory that
have either bactericidal or bacteriostatic activity. An “active” agenf in this context will inhibit the

growth of P. aeruginosa and other gram-negative bacteria. The term “inhibiting the growth™ indicates - =

‘that the rate of increase in the numbers of a population of a particular bacterium is reduced. Thus, the
term includes situations in which the bacterial populaﬁdn increases but at a reduced rate, as well as
situa.tic'ms'-whcre the growth of the population is stopped, as well as situaﬁdﬁs where the numbers of
the bacteria in the population are reduced or the population even eliminated. If an enzyme activity-
assay is used to screen for inhibitors, one can make modifications in uptake/efﬂi]x, solubility, half-life,
etc. to compounds in order to correlate eniyme mhibition with growth inhibition. The activity of
antibacterial agents is not necessarily limited to bacteria bufmay also encompass activity against
parasites, virus, anc_i fungi.

The subject invention also inclades isotopically-labeled LpxC inhibitors,-that are structurally
identical to those discldsed above, but for the fact that one or more atoms are réplaced by an atom
having an-atomic mass or mass number diﬁ‘erent from the atomic mass or mass number usually found

in nature. Examples of isotopes that can be incorporated into compounds of the invention include

isotopes of hydrogen, carbon, nitrogen, oXygen, phosphorous, sulfur, fluorine and chlorine, such as g,

3H, Bc, “C, N, ®0, V0, *'p, 2P, 8, ®F and *Cl, respectively. Compounds of the present
invention, prodrugs thereof, and pharmaceutically acceptable salts of said compounds and of said
prodrugs that contain the aforetnentioned isotopes and/or other isotopes of other atoms dre within the

. scope of this invention. Certain isotopically labeled compounds of the present invention, for example

those into which radioactive isotopes such as *H and *C are incorporated, are useful in drug and/or
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substrate tissue distribution assays. Tritiated, i.e., *H, and carbon-14, i.e., 14(3, isotopes are particularly
preferred for their ease of preparation and detectability. Further, substitution with heavier isotopes such
as deuterium, i.e., 2H, may afford certzin therapeutic advantages resulting from greater metabolic
stability, for example increased in vivo half-life or reduced dosage requirements and, hence, may be
preferred in some circumstances. Isotopically labeled compounds of this invention and prodrugs
thereof can generally be prepared by carrying out known or referenced procedures and by substituting a
readi_ly ‘available isotopically labeled reagent for a non—isoto,picaﬂy labeled reagent:

The present invention provides novel compounds, phziiniaéeu"ci‘c'al formulations including the .
compounds, methods of mh1b1tmg UDP-3- O—(R-S-hyd:roxydecanoyl)-N»acetylglucosamme deacetylase
'(Lp}LC), and methods of treating gram-negative bacterial irifections. S

In one embodlment, the present invention provides compounds of formulat:
A L

. | R,
E. _D_ Y. _.B. /[< . _Q
N

L/ G X (CHz)ll
Ry

I-
or stereoisomers, pharmaceutically acceptable salts, esters, and prodrugs thereof, 'Wh'erein
E is absent or selected from the group consisting of o
(1) H '
) substituted or unsubstituted C,;-Cg-alkyl,-
(3)  substituted or unsubstituted C;-Cs-alkenyl,
(4)  substitated or unsubstituted C,-Ce-alkynyl,
(5)  substituted or unsub_stimi:ed aryl,
(6)  substituted or unsubstituted heterocyclyl, and
(7)  substituted or unsubstitnted heteroaryl;

L is absent or selected :Erom the group consxstmg of
(1)  substituted or unsubsutm:ed C,—Cs-aikyl
@) —mH)o-l-(CHZ)j”NR —(CHz)—,
(3)  —(NH)u-CRLRY)-NR-CRE R%),
@) —CRYRY-0-CRY R¥)-,
(5) ACH)NRT-CR'™, R*)-CONH-CHy)i,
6 —Co-Cc®R™ R™)-NHCO-,
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(7) ~CONH-,
(8 -NHCO-,

wherein

R™, R?, and R* are independently selected from the 'g(dup consisting of

(a)

®

©

@),
@

H,

substituted or unsubétituted C;-Cg-alkyl, - .
C1-Cs-alkyl substitited with aryl,

,Cl-Cs-a]kyl substituted with heterocyclyl, and

C1—C5-a]kyl substituted w1th heteroaryl, -

or R"‘ and R*" together with the atoms to which they are attached can form a substituted or .

unsubstituted heterocyclic nng, havmg from 3to8 rmg atoms, wherem 1-2 ring atoms of the

heterocyclic ring system are selected from N 0] and S,

j is an integer of 0-4;

k is an integer of 0-4;

D is absent or selected from the group consisting of
(1)  substituted or unsubstituted Cs-Cs-cycloalkyl,
(2)  substituted or msubstituted aryl, '
()] substituted or unsubstituted heterocyclyl, and
4) substituted or.unsubstituted heteroaryl;

G is absent or selected from the group consisting of .

(1)  ACHR)iOACHa)

(2) ACH2)-S5HCHz)i~

(3) ~(CHp)i NR*{CHz)i—

@ -CE=0)-

(5) -NHC(=0)-,

(6)- -C(=O)NH-,
()  ~CH)NHCH,C(=0)NH-,

® —C=C,
(9) —C=C—C=C—,and
(10) -C=C—

wherein

Rg is H or substituted or unsubstituted C;-Cg-alkyl;

i is an interger of 0-4;
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C

Y is selected from the group consisting of

1)

2)
3)
(4)

. substifuted or unsui)sﬁtuted Cs —Cg-éycloalkyl,

substituted or unsubstituted aryl, ‘
substituted or unsubstituted heterocyclyl, and

* substituted or unsubstituted 'heteroaryl;

X is selected from the group consisting of

D
@)
(3
)
©)

—~C=0)-

<Ci-Ce-alkyl~(C=0),
. *Cg-Cg-alkenyI—(CéO)-,

—Co-Ce-alkynyl-(C=0)—, and
—CHz-; -

or when B is absent, X and A, together with the atoms to which they are attached éan form a

heterocyclic ring, having from 5 to 8 ring atoms, wherein 1-2 ring atoms of the heterocyclic .

ring system are selected from N, O and S;

B is a absent or

' R1b

\'/(CHz)Q\“/

sz

wherein R™® and R?®, are independently selected from the group consisting of

(@ H

- (b) substituted or unsubstituted C-Cs-alkyl,

(c)  substituted or unsubstituted c;,,-cﬁ-augenyl
(d) substituted or unsubstituted Cg-Cﬁ-aIkynyl
(e) substituted or unsubstltuted aryl

® substituted or unsubstituted heterocyclyl,

& substituted or unsubstitiwted heteroaryl

(h) C1-Cg-alkyl substituted with aryl,-

@) C;-Cg-alkyl substituted' with ﬂeterbbj;élyl and
) C1-Cg-alkyl substituted w1th heteroaryl

or R"’ and sz together with the atoms to which they are attached can form a substltuted or

unsubstituted heterocyclic ring, havmg ﬁ:om 3 to 8 ring atoms, wherein 1-2 ring atoms of the

heterocychc__ ring system are selected from N, O and S,

g is.an integer of 0-4;

(4
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R; is H or substituted or unsubstituted C;-Cg-alkyl,

or R; and A together with the atoms to which they are attached can form a substituted or
unsubstitated 3-10 membered cycloalkyl or a heterocyclic ring system, wherein the
heterocyclic ring system may have from 3 to 10 ring atoms, with 1 to 2 rings being in the ring

system and contain from 1-4 heteroatoms selécted from N, O and S;-

R, 1s H or substituted or unsabstituted C;-Ce-alkyl,

or Ryand A, together with the atoms to which they are attached can form a substituted or

unsubstituted heterocyclic ring, having from 3 to 8 ring atoms, wherein 1-2 ring atoms of the

— heterocyclic ring system are selected from N, O and S;

n is an integer of 0-2;

A is selected fromthe group consisting of

SN

@)
€)

@

©)
(6)
Q)
(&)
)

wherein R!®, R% R* R*® and R* are independently selected from the group consisting of
(a) '
@)

H,

~{CH2).CR", R¥)CH,).0R®,

~{CH).CR ™, R*INR™, R™),
—(CH,)C®R™, R*)NR*)COR™,
—~(CHz),C(R", R*)NHCONR ™, R*),
~CH2,CR™, R*)NHC(=NH)NR" Rs“),
~CHR",R™),

~C=CH,

-—(CHz) rC(Rla’ RZa)CN,

(10) ~(CH)CR™ R*COR®, and

11 —(CHz)rC(R‘é,RZR)CN(R“E,'R%",'

(c)
@)
(e)

@
®

@)

H,
substituted or unsubstltuted C;—Cg-alkyl

substituted or unsubstltuted aryl

substituted or unsubstltuted heterocyclyl
substituted or unsubstltuted heteroaryl,
Cr-Co-alkyl substituted with aryl, |

Cr-Ceralkyl substltuted with hetetocyclyl and'

C1-C6—alky1 substltuted with heteroaryl, _
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or R* and R* together with the N atom to which they are attached can form a -
substituted or unsubstituted heterocyelic ring, having from 3 to 8 ring atoms, wherein 1-2'11'ﬁg
atoms of the heterocyclic ring system are selected from N, Oand S; :
r is an integer of 0-4;
s is an integer of 0-4;
Q is absert or-selected from the group consisting of
(1) —C(=ONR;, Ry),
2y  NHCEO)N(R;, Ry),
(3). -NOHCEONR4, Ry),
@) —CHOH)ICEONR, Ry),
(5). —CHIN®R™,R*)ICEONRy, Ra),
6  -CHRC(=O)N@i,Ro),

(7) _COZH:
®  —C(=O)NHSOR™,
()  ~SO,NH,,

- (10)  -N(OH)C(=O)R',
(1) -N(OH)SOR™, -
(12) -NHSOzR', 4 .
(13) -SH, . _
(14) —CH(SH)CH2)s1C(=0)N(R1, Rp),
(15 —CH(SH)(CH;)o-1CO-H,
- (16) —CH(OH)(CHz)o1CO:H, .
(17) —CH(SH)CH,CO,R',
(18) —CH(OH)(CHz)SO,NHy,
(19) —CH(CHSH)NHCOR',
(20) —CH(CHSH)NHSOR",
@l) —CH(CHSR®COH, -
(22) —CH(CHSH)NHSO,NH,,
(23) —CH(CH,0H)CO,H,
(24) —CH(CHOH)NHSO,NH;,
(25) -C=O)CHCOH,
(26) ~C(=0)CHz(CONEL,
27) -OSONHR®,
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(28) —SO,NHNH,,
29 —-PEOXOH),,

T

(30)
\['\i‘w

(31) N ,and

. YN\N
G2 NN

R; is selected from the group consisting of

1
@ -OH

() -OCiglisl,
@  -NEM R, and
) substituted or unsubstituted C;_¢-alkyl;
R, is selected from the group consisting of
RORES: 2 |
2) subsfituted or unsubstituted Cy-Cg-alkyl,
(3) substituted or unsubstituted Ci—Cﬁ—alkcnyl,
(4)  substituted or unsubstituted C,-Cg-alkenyl,
(5) substituted or unsubstituted aryl,
(6) substituted or unsubstituted heterocyclyl,
(D substituted or unsubstituted hetéroaryl,
(8) C1-Ce-alkyl substituted with aryl, '
(9)  C-Cg-alkyl substituted with heterocyelyl, and
(10) C;-Cs-alkyl substituted with heteroary]; | ‘
or R! and R?, together with the N atom to which they are attached canfdrm a sﬁﬁsﬁmtcd or
unsubstituted heterocyclic ring, having from 3 to 10 ring atoms, wherein 1-4 ring atoms of the
heterocyclic ring systemn are selected from N, O-and S, | ‘
R4 R qu, R* and R** are selected from H or C1-Cs alkyl,
wherein B is absent, or E, L, G, and B are absent, orE, L, and G are absent, or E,-L, and B are abse_nt,'
orE, I; D, G, and B are absent. A '

In another embodiment, the present invention provides compounds of formula It
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A
3
E\ . D\. Y /B\
6T X NK(CHZ)n/Q

R4
1
or stereoisomers, phénnacautically acceptable salts, esters, and prodrugs fhereof; wherein
E is absent or selected from-the group c:dnsisting of
(1) H, -
(2)  substituted or unsubstituted C;-Ce-alkyl,
(3)  substituted or unsubstituted aryl,
4) substituted or unsubstituted heterocyclyl, and
(5)  substituted or unsubstituted heteroaryl;
L is absent or selected from the group consisting of
( (1) ~(CH2)NR™- (CHy
' ‘@ —CRY, R%-NRLCR™, Ry,
3) —C(R“‘, R%)-O-CR', R%)—,
@) (CH)NRCRY, R%)CONH—(CHy),
" (5) —CO—C®RM™,R™M)-NHCO-,
(6) —CONH-, and '
() -NHCO-,
wherein
RE, R% R aze independently selected from the group coﬁsisﬁng of |
(& §H,
C)) substituted or unsubstituted Cy-Cs-alkyl,
. (é)' C-Cg-alkyl substituted with a.rj,rl, | . - 7
(-- (d) | CI—Cg-aﬂcyl substituted with héterocyplyl,
(&)  Ci-Cealkyl substituted with heteroaryl,
or R™ and R ‘together with the atoms to which they are attached can form a substituted or
unsubstitufed heterocyclic ring, having from 5 to 8 ring atoms, wherein 1-2 ring atoms of the
heterocyclic ring system are selected from N, O and S;
' j is an integer of 04;
k is an integer of 0-4;

D is absent or selected from the group consisting of-
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€)) substituted or unsubstituted Cs-Cg-cycloalkyl,
(2) “substituted or unsubstituted aryl, _
€)] ~ substituted ;)r unSuiJstituted heterocyclyl,
4@ substituted or unsubstituted heteroaryl, and
G is absent oi' selected from the group consisting of
0  —CE0) o
_(2) -NHC(=0)-,
(3) -C(=O)NH-,
@  ~CH)NHCH,C(=O)NH-,
(5) —C=C-,and |
6 -C=C—C=C-,
wherein i is an interger-of 0-4;
Y is selected ﬁoﬁl the group consisting of
1 substituted or unsubstituted C;-Cg-cycloalkyl,
2) substituted or unsubstituted aryl,
(3) substituted or unsubstituted heterocyclyl, and
4 . substituted or unsubstituted heteroaryl;

L
X is selected from the group consisting of

I HC=0),
2) ~Ci-CealkylH{C=0)-
(3) —CrCsalkenyl{C=0)~
4)  —CpCealkynyl(C=0)-, and B .
(5) ~CHr |
or when B is absent, X and A,  together with the atoms to Wlﬁch they aIe éftached can form a
heterocyclic ring, having from 5 to 8 ring atoms, wherein 1-2, rmg atoms of the hetetocyc]rc
- ring system are selected from N, O and S; '
B is absent or

R'ib

\'/(CHz)q\n/

RZ
wherein R™® and R are independently selectéd from the groﬁp consisting of
@ H _ |
‘(b)  substituted or unsubstituted Cy-Cg-alkyl,;
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(¢)  substituted or unsubstituted Cy-Cg-alkenyl,
(@)  substituted or unsubstituted Cy-Cg-alkenyl,
(6)  substituted or unsubstituted aryl,
(B substituted or unsubstituted heterocyclyl,
(g)  substituted or unsubstituted heteroaryl,
(h)  Ci-Cs-alkyl substituted with aryi, |
() CI-'Cg-aikyl'substi'tuted with heterocyclyl, and
)] C,-Cs-alkyl substituted with heteroaryl,
or R™® and R™ together with the atoms to which they are attached can forim a substituted
or unsubstituted heterocyclic ring, having Eom 5 to 8 ring atoms, wherein 1-2 ﬁng atoms of the
heterocyclic ring system are selected from N, O and S; ~ '
q is an integer of 0-2;
‘ R; is H or substituted or unsubstituted Ci-Cq-alkyl,
or Rz and A together with the atoms to which they are attached can form a substituted or
unsubstituted 3-10 membered cycloalkyl or a heteroc-yclic Ting sysfém, wherein the
heterocyclic ting system may have from 3 to 10 ring atoms, with 1 to 2 rings b’eing in the ring
| system and contain from 1-4 heteroatoms selected from N, O and S; ’
Ry is H or substituted or unsubstituted C,-Ce-alkyl,
or Ryand A together with the aic;n;s to which they are attached can form a substituted or
unsubstituted heterdcyclic ring, having from 5 to 8 ring atoms, wherein 1-2 ring atoms of the
heterocyclic ring system are selected from N, O and S; ' ’
Ais selecﬁ from the group consisting of
O H |
@) ~CH)CR!™ R®}CH;)ORY, ' N
(3)‘ —(CH;_),C(RIE, Rza')N(Rcia’ R,
4 ~CH)CR™R®NR")COR™,
(5)  ~CH)CR"R*NHCONR®,R™),
)  ~(CH)CR™R¥NHCNINR®, R®),
(7) ~CHR",R™),
(8) -C=CH,

M) —{CszTC(RIa, R*)CN, and
(10) ~CH,),CR",R*)COR™,
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wherein R, R, R*, R*, and R, are independently selected from the group consisting of
@ . H | o
(b)  substituted or unsul;sﬁtuted Cl-Cg-alkjd_, o
(c)  C;-Ce-alkyl substituted Wlﬂ'l aryl, | o
| (@  Ci-Cs-alkyl substituted with heterocyclyl, and
(e) C;i-Cs-alkyl substituied with hetero aryl, ' .
or R* and RSa together with the N atom to which they are attached can form a
substituted or unsubstituted heterocychc ring, havmg from 5 to 8 nng atoms, Wherem 1-2 ring
. atoms of the heterocyclic ring system are selected from N, O and S;
" risan integer of 0-4; 7 ‘ -
Q is absent or selected from the group consisting of
1) —CEONGRi,Ro),
@  -NBCEON®:,Ra),
@)  -NOHCEONR;, Ry,
@  -CHOHCEON®;, Ry), o
(¥ -CHN®, qu)]C(—O)N(Rl, Ro),and .
6  ~CHR“CCON(Ry,Ro),
R, is selected from the group consisting of
O
(2 OH,
- _ (3) OCy¢-alkyl, ‘
- (&) NR™, R*), and
(5) substituted or unsubstituted C;¢-alkyl;
Ry is selected from the group consistiﬁg of
n K
(2)  substituted or unsubstituted C;-Ce-alkyl,
(3)  substituted or mnsubstitmted argl,
(4)  substituted or unsubstituted het'ér_ocyclyl,
() .subsﬁtuted dr unsubstituted heteroaryl,
(6) . Ci-Cealkyl substituted with aryl,
(7)  Ci-Cg-alkyl substituted with heterocyclyl, and
(8)  C;-Cs-alkyl substituted with heteroaryl,
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or R] and R? , together with the N atom to which they are attached can form a subsﬁmted or
unsubstituted heterocyclic ring, hﬁving from 3 to 10 ring atoms, wherein 1-4 ring atoms of the
heterocyclic ring system are selected from N, O and S,
R Rz 9 and R*? are selected from H or C;-Cs alkyl,
wherein B is ébseng orE, L, G, and B are absen_t, or B, L, and G are absent, or E, L, and B are absent,
orE, L, D, G, and B are absent.

Tn another embodiment, the present invention provides compounds of formula II:

HyC._OH
D\ /Y ) o
G~ X—N NH—OH
H- 5
I

or stereoisomers, pharmaceutically acceptable lsalts, esters, and prodrugs thereof, wherein

D-G-Y taken to gefher, is selected from the group consisting of

)
]

red N
L 3

=0

)

O

.

-
?

.~

D=l = ,
DO, + =m0, O
o == D=0,

o

O
O
g e

>
. .
?
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3

Y

g
H,CO
Hac‘/[j(>\

B
S Lo o
. 1
300’©/’
3

W,

HO

% 8
L Qq
§ )
. Iy
()
(Y

ke
&

(/g
@,

B

2
a

Q
<
Q

»

| . > .
LSO O G Neog
P oY W6

: 0
N, - e
4 ws ©j‘>_,. Facln’ ,

W AT e T ‘
= | L O |

Wherein o N

R is selected from the group consisting of ~CHs, ~CoH, —CH,OH, —OH, —ocﬁs? -OC;H;, —
OCF3, —CN, -NO,, ~CO,H, —CO;CHj, -CONH,, ~NH;, F, —Cl, ~Br, -CF3, -N(CHj3) 2, ~
NHSO,CHj, and ~NHCOCH;; | -

X is selected from the group consisting of
(1) HC=0)-

2) —C;-Cs-alkyl{(C=0)—, and

(3) —Cg—Cﬁ-a.lkenyI—(C=O)—.

- In another émbodimeilt, the present invention provides compounds of formula I]I:-
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NH,
D Y. .
G~ xu——Nj;ﬁ\lH—OH
) H :

or stereoisomers, pharmaceutically acceptable salts, esters, and prodrugs thereof, wherein

D-G-Y taken together, is selected from the group consisting of

s
)
&

S
0

TR R T



B 3 -.
S ’ \- @,Q/ HN

2

F;CO’Q/’
oo c i v ol g

cog
o

£ RaC™ "N

NH; = ’ BT/Q\’ | O/’ aﬁd
” O

"~ Wherein
‘R is selected from the group consisting of '—CH3, —CyHs, '—CH20H, —OH —OCH3, -—OCZHS,

W,
)
-
%
g%%
R
)

OCF;, ~CN, -NOz, ~CO3H, ~CO:CH;, ~CONH,, ~NH;, —F, ~Cl,—Br, ~CF3, -N(CHz)2, -
NHSO:CHa, and ~NHCOCH;;

X is selected from the groups consisting of

1) HC=0)
@  ~Cr-Coalky-(C-0)- and
3)  Cy-Cyalkenyl{C=0)-.

In another embodiment, the present invention provides compounds of formula \'A

or stereoisomers, pharmaceutically acceptabfe salts, esters, and prodrugs thereof, wherein

D-G-Y taken together, is selected from the group consisting of
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. ,and
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SENCOAENNCe I
. e &, o, RGN
o~

NH, = O ..Br,@\’ ©/,and
. O # . | O )

* Wherein
Ris selected from the group consisting of ~CHs, ~CyHs, ~CH,OH, ~OH, ~OCH;, ~OCHs, ~
OCF}, -CN, -NO,, ~CO3H, —CO,CHj, ~CONH,; ~NHy, —F, —Cl, —Br, ~CF;, -N(CHs) 5, —
NESO,CHj, and ~NHCOCH;;

X is selected from the groups consisting of
M =0y,
(2) —C-Cealkyl{C=0)-, and
(3) Cp-Ce-alkenyl{C=0)-

Tn another embodiment, the present invention provides compounds of formula V:
NH,
G~ "X—N NH-OH
H o
v
ot stereoisomers, pharmaceutically acceptable salts, esters, and prodrugs thereof, wherein .
D-G-Y taken together, is selected from the group consisting of '

R@f@—

~O-CO- =

> .
3
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,and
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Wherein
R is selected from the group bonsisting of -CHj, ~C;Hs, -CH;OH, —~OH, -OCH, —OC,Hs, —
OCF3, -CN, —NO;, -CO,H, —-CO,CHj;, -CONH,, -NH;z, —F, —Cl, ~Br, —CF3, -—N(CH3) 2~
"NHSO,CH;, and —NHCOCI—IL .

X is selected from the groups consisting of
1 AC=0)
@ . —Cr-Cealky{C=0)-, and
3) —CyCe-alkenyl(C=0)—.

In another embodiment, the present invention provides compounds of formula VI:

RBL 0

i
E—N
N

gL H

or stereoisomers, pharmaceutically acceptable salts, esters, and prodrugs thereof, whefein
E is absent or selected from the group consisting of
o . |
(2) - substituted or unsubstituted C;-Cs—alkyl,
(3)  substituted or unsubstituted aryl,
@ sﬁbstituted or unsﬁbstituted héterocydlyl, and
(5)  substituted or unsubstituted heteroaryl
or E-and R’ together withthe atoms to which they are attached can form a substltuted or
unsubstituted heterocyclic ring, having from 3 to 10 ring atoms, wherein 1-4 ring atoms of the
hetérocyclic ring system are selecteﬁ from N, O and S,
R'Y, R® are independently selected from the group consisting of
1 '
(2)  substituted or unsubstituted C;-Cs-alkyl,
()  Ci-Ceralkyl substituted with aryl,
. 4y  Ci-Cg-alkyl substituted with heterocyclyl, and
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&)

C;-Ce-alkyl substituted with heteroaryl,

or R and R® togemef with the atoms to which they are attached can form a substituted or

unsubstituted heterocyclic ting, having from 3 to 8 ring atoms, wherein 1-2 ring atoms of the

heterocychc rmg system are selccted from N, O and S.

In another embo dlment the present mvcnuon provides compounds of formula VII

NH,

C or sterecisomers, pharmaceutically acceptable salts, esters, and prodrugs ﬂléfébﬂ wherein

E is absent or selected from the group consisting of

1y

@)
')

)

e

.H, R
,guﬁéﬁﬁtedlor uﬁsubsﬁﬁlted C;—Cg-alkyl,

substituted or unsubstituted aryl,
substituted or unsubstituted hetérocyclyl, and
substituted or unsubstituted heteroaryl,

" orE and R together with the atoms to which they are attached can form a substituted or

unsubstituted beterocyclic ting, having from 3 to. 10 1ing atoms wherem 14 rmg atoms of the

heterocychc ring system are selected ﬁ:om N, O and S;

R™, R* are independently selected from the group conslstmg of

h a

C @
@
@
®)

substituted or unsubstituted C;-C-alkyl,
C)-Cs-alkyl substituted with aryl,

© Ci-Ce-alkyl substituted with héférocyclyl, and

C;-Cg-alkyl substituted with heteroaryl,

or R™ and R*" together with the atoms to which they are attached can form a substituted or

unsubstituted ‘heterocyclic ring, having from 3 to 8 ring atoms, wherein 1-2 ring atoms of the

heterocyclic ring system are selected from N, O and 8.

' In-another embodiment, the present invention provides compounds of formula VIO:
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or stereoisomers, pharmaceutically aiqceptable salts, esters, and prodrugs thereof, wherein

E is absent or selected from the group consisting of

1)
@
1€)
Q)

)

H,

substituted or unsubstitutcd C1-Cg-alkyl,
substituted or unsubstituted aryl, '
substituted or unsubstltuted heterocyclyl and
subsututed or unsubstltuted heteroaryl

.orBand R*" ' together with the atoms to which they are attached can form a substltuted or

unsubstltuted hetcrocychc ting, having from 3 to 10 ring atoms, wherein 1-4 ring atoms of the

heterocychc ring system are selected from N, O and S;

R"‘ R are independently selected ﬁom the group consisting of

1
@)

@)

@)
®)

H,

substltuted or unsubst[tuted C;—Cg—a]kyl
1-C6-a1ky1 substltuted w1th aryl
1-Cs-a11cyl substltuted with heterocyclyl apd
C;-Cs-alkyl substituted with heteroaryl

or R'! and R together with the atoms to whlch they are attached can form a substltuted or

unsubstituted heterocyclic ring, having from 3 to 8 ring atqms, wherein 1-2 ring atoms of the

heterocyclic ring system are selected from N, O and S.

In another embodiment, the prescnt invention prowdcs compounds of formula IX
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Vo

RIL H
X
or stereoisomers, pharmaceutically acceptable salts, esters, and prodmgs thereof, wherein
E is absent or selected from the group consisting of
1 &
2 ‘substitl;tcd or unsubstituted C;-Cg-alkyl,
(3)  substituted or unsubstituted aryl,
4)  substituted or unsubstituted heterocyclyl, and
5) . substituted or unsubstituted heteroaryl,
or E and. R ' together with the atoms to which they are attached can form a subshtuted or
. unsubstltuted heterocyclic ring, having from 3 to 10 ring atomms, wherem 1-4 ring atoms of the
heterocyclic ring system are selected from N O and ;.
R, R* are independently selected from the group consisting of
W B .
(2)  substituted or unsubstituted C;-Cg-alkyl,
(3) Ci-Cg-alkyl substituted with aryl,
(4)  C-Cg-alkyl substituted with heterocyciyl, and
(5)  C1-Cs-alkyl substituted with heteroaryl, )
or R:'L.and- R:’_F, together with the atoms to which they are attached can form a subsﬁtuted or
unsubstituted hetgr,ocycljc ring, having from 3 to 8 ring atoms, wherein 1-2 ring atoms of the
heterocyclic Ting system are selected from N, O'and S.

In another embodiment, the present invention provides compounds of formnla X:
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X

or s'tereoisomei-s, pharmaceutically acceptable salts, esters, and prodrugs thereof, wherein

E is absent or selected from the group consisting of

(1)
)
&)
“
(5)

H,

snbstituted or unsubstituted Ci-Cealkyl,

substituted or unsubstituted aryl,

substituted or unsubstituted heterocyclyl, and--
substituted or unsubstituted heteroaryl,

or E-and R*" together with the atoms.to which they are attached can form a substituted or

unsubstituted heterocyclic ring, having from 3 to 10 ring atoms, wherein 1-4 ring atoms of the

heterocyclic ting system are selected fiom N, O and S;

R'Y, R* are independently selected from the gréup consisting of

(1)
@
&)
V(@)
&)

H, |
substituted or unsubstituted C;-Cg-alkyl, -
C1-C-alkyl substituted with aryl,
Cl—Cﬁ-aJkyl.hsubstituted with heterocyclyl, and
C;-Cg-alkyl substituted with heteroaryl,

or R-_I_L_agd R?E -tdgether with the atoms to which they are attached can form a substitited or

unsubstituted heterocyclic ring, having-from. 3 to 8 ring atoms, wherein 1-2 rinig atoms of the

heterocyclic ring system are selected from N, O and S.

In another embodiment, the present invention provides compounds of formula XI:

H,C.__OH
Y.
X —N NH—-OH
H o
X1

4



or stereoisomers, pharmaceuticaily acceptable salts, esters, and prodrugs thereof, wherein -

Y-X taken together, is selected from the group consisting of
Q i ) . o} - . o ‘ - s}
FaG0 , ., o C oy
o} o NH; O : o l
) R NHz
H;CO’ . -
Br )
0 o]
WY T
. MeO “™~o ' ’ ’
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2]
soalNera
DO

Hac C.H; . ) H
0 0 ’
SN
o
2 a
P O/k ' FCTN
HN ¥
R .
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O e O

In another embodiment, the present invention provides compounds of formula XT: -
H;C._ _OH

_ N.
N/l—(CHz)q—”-NH Ny OH -
D S
VH3C ‘ O

C  oxm
or stereoisomers; pharmaceutically acceptable salts, esters, and prodrugs thereof, wherein
R and R? are indeﬁendenﬂy selected from the .group con&istiﬁg_of
o |
(2)  substituted or vnsubstituted C;-Ce-alkyl,
(3)  substituted or unsubstituted Cp-Ce-alkenyl,
)] substitutéd or unsubstituted C;-Cg-alkenyl,
(5)  substituled or unsubstituted aryl,



®

0
-(8)

©)

{0y

substituted or unsubstituted heterocyclyl,
substituted or unsubstituted heteroaryl,
C1-Cs-alkyl substituted with aryl,

C-Cs-alkyl substituted with heterocyclyl, and
C-Cs-alkyl substituted with heteroaryl;

q is an integer of 0-2;

In another embodiment, the present invention provides compounds of formula XIIT:

or stereoisomers, pharmaceutically acceptable salts, esters, and prodrugs thereof, wherein

QO A OH R,
| I{T
N R

O

Ry is selected from the group consisting of

(1) .
@)
®)
@
()

H,

substituted or unsubstituted C|-'C5~a]lcy1,
C1-Cg-alkyl substituted-with aryl,

C;-Ce-alkyl substituted with heterocyclyl, and
C1-Cs-alkyl substituted with heteroaryl;

A is H or —CH(CH3)OH-; ,
R; is H or substituted or unsubstituted C;.¢-alkyl;

R} is selected from the group consisting of

0
¥)
®)
@
o
©
)
@®)

H,

substituted or unsubstituted C]-Cﬁ-'a]kYIi,
subétituted or unsubstituted aryl, i
substituted or unsubstituted hétérocyclyl,
substituted or unsubstituted héf&oawl,
C1-Ce-aikyl substituted with aryl,

" Cy-Cs-alkyl substituted with heterocyclyl-',‘

Cy-Cg-alkyl substituted with heteroaryl,
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orR' and R*together with the N atom to which they are attached can form a substituted or
unsubstituted heterocyclic ring, having from 3 to 10 ring atoms, wherein 1-2 ring atoms of the
heterocyclic ring system are selected from N, O and S.

In another embodimént, the present invention provides compounds of formula XIV:

o)
o
2

R, O
X1V

or stereoisomers, pharmaceutically acceptable salts, esters, and prodrugs thereof, wherein

. D-G-Y taken together is selected from the group consisting of

s R

;32 R Y

R
R
R
D=0
R

OO == OO,
Y 0 "

ﬂyoiAﬂwﬂr
OO

»

/)

|
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Wherein

R is selected from the group consisting of —CH3, —C:Hs, —CH20H, —OH, —OCH;;, —0CH;s, —
OCF;, -CN, -—NOz, -CO-H; —C02CH3, ~CONH,, NH;, —F, —Cl, -Br, —CFs, -N(CH3) 27—
NHSO,CHj3, and -NHCOCH;;

R4 is selected from the group consisting of

(1
)
)
Q)
©)

H, .

substituted or unsubstituted C;-Ce-alkyl,
C-Cg-alkyl subéﬁtuted with aryl,
C1-Ce-alkyl substituted with heterocyclyl, and
C1-Ce-alkyl substituted with heteroaryl.

In another embodiment, the present iavention provides compounds of formula XV:
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or stereoisomers, pharmacéutically acceptable salts, esters, and prodrugs thercof, wherein

D-G-Y taken together, is selected from the group consisting of

<
s
G
s
¢
3

E’ZO

Qu
W

&
%
a %
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Wherein , _

R is selected from the group consisting of —CHj3, -C;Hs, ~-CH,OH, @H, —OCHg, —0OCHs, —
OCF;, ~CN, —NO3, ~CO3H, ~CO,CHs, ~CONH, —NH,, F, —C1, —Br, ~CFs, -N(CHs) 2,
NHSO;CH, and -NHCOCHj; |

" In another embodiment, the present invention provides compounds of formula XVI:

0
H
/G\/lL N
DA ¢ Iﬁ/ﬁ( OH
Ry - 0O

XVI
or sterecisomers, pharmaceutically acceptable salts, esters, and prodrugs thereof, wherein

D-G-Y taken together, is selected from the group consisting of

TN



, and

' or
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=

Wherein ‘

R is selected from the group cbnéisting of —CHg, -C;Hs, —-CH,;0H, -OH, -OCH,;, ~OC,Hs,
OCF3, -CN, -NO,, —CO,H, —CO,CH;, -CONH;, -NH,, —F, —CI, ~Br, ~CF3, -N(CHz) 2, —
NHSO,CH;, and —NHCOCE;;

Ry is seleéted from the group consisting of

(1)
2)

@) -

)
)

In another

H,

substituted or unsubstituted C;-Cs-alkyl,
C;-Ce-alkyl substituted with aryl,
C1-Cs-alkyl substituted with heterocyclyl, and
C1-Cg-alkyl substituted with heteroaryl;

embodiment, the présent invention provides compounds of formula XVII:

N .
D—-G-"YT</ | NH—OH
o)

or steremsomers pharmaceutically acceptable salis, esters, and prodrugs thereof, wherein

D-G-Y taken together, 1s selected from the group consisting of

- OO O=0

K



g
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Wherem

R is selected from the group cons1st111g of —CHj, —C,Hs, -CH,0OH, ~OH, ~-OCHg, —OCp_Hs,
OCF;, -CN, ~N02, —COpH, —CO,CH,, -CONHy, ~NH,, -F,~Cl, -Br, -CF3, -N(CH3) 2, —
NHSO;CHa, and ~NHCOCHo,;

. Tnone aspect, the invention provides-a method of inhibiting a deacetylase enzyme in a gram-
negative bacteria, thereby affecting bacterial growih, comprising administering to a patient in need of

such inhibition a compound of formula L.

In another aspect, the invention provides a method of inhibiting LpxC, thereby modulating the
virulence of a bacterial infection, comprising administering toa patient in need of such inhibition a

compound of formula I.

In sqnie embodiments of the method of inhibiting LpxC using a2 compound of formula I, the
ICsp value of the compound is less than or equal to 10 pM with respect to LpxC. In other such
embodiments, the ICsp value is less than or eciual to 1 uM, is less than or equaI to 0.1 puM, is less than
or equal to 0.050 M, is less than or equal to 0.030 M, is less than or equal to 0.025 pM, or is less
than or equal to 0.010 M. '

In one aspect of the invention, methods for treating a subject comprising administering to the
subject an antibacterially effective amount of a compound of formula I, together with a
phannﬁceuﬁcally acceptable carrier is provided. In a preferred embodiment of the method of treatment,

-the subject is a mammal and some embodimenits, a human.

In another aspect, the invention ptovides. a method of ‘admiﬁstering an inhibitory amount of a
compound of formula I fo fermentative or non-feﬁiientaﬁve gram-negative bacteria. Ina prefeired
embodiment of the method of administering an inhibitory amount of a compound of formula I to
fermentative or non-fermentative gram-negativé bacteria, the- éram—negative bacteria aré selected from

- the group c,o_nlsist:'mtg,I of Pseudomongs‘ aeruginosa, Stenotrophomonas maltophila, Burkholdéria cepacia,

Alcaligenes xylosoxidans, Acinetobacter, Enterobacteriaceae, Haemophilus, Neisseria species.

In another embodiment, the invention provides a method of administering an inhibitory amount
of a compound of formula I to gram-negative bacteria, such as Enterobacteriaceae that is selected from
the group consisting of organ'iéins such as Serratia, Protéus, Kiebsiella, Etiterobacter, Citobacter,
Salmonellé, Providencia, Morganella, Cedecea, and Edwardsiella sf)ecies and Escherichia coli.



' Another embodjment of the invention provides a pharmaceutical composition comprising an

effective amount of a compound of Formula I with a pharmaceutically acceptable carrier thereof.

Pharmaceutical formulations according to the present invention are provided which include any

of the compounds described above in combination with a pharmaceutically acceptable carrier.

Another embodiment of the invention provides a method of co-administering the compound of
formula I'with other therapeutic agents that are selected for their particular _useﬁmeés against the
condition that is being treated.

For example, the comﬁound'of formula 1 is useful in combination with other anti-bacterial =
ag'ents.'r The compound of formula I au'gménts the sensitivity of gram-negative bactex_i.a to existing
classes of antibacterials. Combinations of the presently‘disclosed compounds with other anti-bacterial
agents are within the scope of the invention. Such anti-bacterial agents include, but are not limited to,
erythfomycin, rifampicin, Nalidixic acid, carbenicillin, bacitracm, cycloserine, foéfomycin, and
Vgnmmjcin | |

A further aspect of the invention is the use of LpxC inhibitors for the treatment of 2n infection,
particularly a bacterial infectioﬁ_ A bacterial infection treated with the compounds of the nvention can
be a primary infection or a co-infection caused by a species of bacteria and one or more additional - |
infectious agents selected from the group consisting of bacteria, virus, parasite and fungus.

i

_ The term "treating", as used heréin, refers to reversing, alleviéting, inhibiting the progress of, or
preventing the disorder or condition to which such term applies, or one or more symptoms of such

disorder or condition. The term "treatment", as usp& herein, refers to the act of treating, as "“treating” is

defined immediately above.- ) y

The cdinpounds of the invention can be used for treéﬁ_ﬁg conditions cansed by the bacterial
productién. of endotoxin and, in particular, by gram-negative bacteria and bacteria that nse LpxC in the
blosynthesis of lipopolysaccharide (LPS) or endotoxin.

‘The compounds of the invention also are useful in the conditions that are cansed or exacerbated
by the bacterial prodaction of lipid A and LPS or endotoxin, such as sepsis, septic shock, systemic
_ inflammation, focalized inflammation, chronic obstructive pulmonary disease (COPD) and acute

th
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exacerbations of chronic bronchitis (AECB). For these conditions, treatment includes the
administration of a compound of the invention, or a combination of compounds of the invention,
optionally with a second agent wherein the second agent is a second antibacterial agent or a second

nen-antibacterial agent.

For sepsis, septic shock, systemic inflammation, 10‘calized'i11ﬂammaﬁon;-chronic' obstructive:
pulmonary disease (COPD) and acute exacerbations of chronic bronchitis (AECB), preferred second
Iion-antib_acterial agents include antiendotoxins including endotoxin recepto_r_—binding antibodies,
endoﬁoxin-binding antibodies, antiCDl4—bii;ding protein antibodies antilipopolysaccharide-binding
protein antibodies and tyrosine kinase inhibitors. -

In treatment of serious or chronic respiratory tract infections, the ‘compou'nds of the ‘present
invention may also be used with second non-antibacterial agents administered via inhalation.
Preferred non-aﬁtib‘acterial agents used in this treatment include anti-inflammatory steroids, non-
steroidal anti-inflammatory agents, bronchiodilators, mucolytics, anti-asthma therapeutics and lung
fluid sarfactants. In particular, the non-antibacterial agent may be selected- ﬁom a group cons1st1ng of

. albuterol, salbuterol, budesonide, beclomethasone dexamethasone, nedocrorml beclomethasone,
ﬂutlcasone flunisolide, triamcinolone, ibuprofin, rofecoxib, naproxen, celecoxib, nedocromil,
pratroplum, metaproterenol, plrbuterol sa]meterol bronchiodilators, mucolytics, calfactant, beractant,
. poractant alfa, surfaxin andpulmozyme (also called domase a]fa)

The compounds of the inv-enﬁon can be used, alone or in combination with-a second
antibacterial agent for the treatment of a serious or chronic respiratory tract infection including serious
. lung and nosocomial mfectlons such as those caused by Enterobacter acrogenes, Enterobacter cloacae
Escherichia coli, Klebs1ella pneumomae Klebsiella oxytoca, Proteus mirabilis, Serratla marcescens
Stenoirophomonas maltophﬂla Psendomonas aerugmosa, Burkholdena cepacia, Acmetobacter
calcoacetxcus Alcaligenes xylosomdans Flavobactenum meningosepticum, Providencia stuartu and
; Cltrobacter freundi, community lung infections such as those caused by Haemophilus Influenzae,
Legionella species, Moraxella catarrhalis, Branhamefla catarrhalis, Enterobacter species, Acinetobacter
species, Klebsiella species, and Proteus species, and infections caused by other bacterial species such

as Neisseria species, Shigella species, Salmonella species, Helicobacter pylori, Vibrionaceae and -

Lh
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Bordetella species as well as the infections is caused by a Brucella species, Francisella tularensis

and/or Yersinia Pestis.

When used for treating Gram-negative bacteria, the compounds of the present invention can be

used to sensitize gram-negative bacteria to the effects of a second agent.

When the compounds of the pregent invention are used in combination with a second

antibacterial agent, non-limiting examples of antibacterial agents may be selected from the followiné

groups:

. |
(1)  Macrolides or ketolides such as erythmmycm azithromycin, clanthromycm and
telithromycin;

4] . Beta-lactams including penicillin, cephalosporin, and carbapenems such as carbapenem,
imipenem, and meropenem; - .. , : :

3 - Monobactams such as pemclllm G, pemclllm V, met]ncx]]m, oxacﬂlm, cloxacﬂlm,
" dicloxacillin, nafcillin, ampicillin, amoxicillin, carbenicillin, ticarcillin, mezlocillin,
piperacillin, azlocillin, temocillin, cepalothin, cephapirin, cephradine, cephaloridine,
~ cefazolin, cefamandole, cefuroxime, cephalexin, cefprozil, cefaclor, loracarbef, cefoxitin,
cefimetazole, cefotaxime, ceftizoxime, cefiriaxone, cefoperazone, cefl:azndune ceﬁmme
cefpodoxime, ceftlbuten, cefdinir, cefpirome, cefepime, and astreonam;

(@)  Quinolones suclras nalidixic acid, oxolinic acid, norfloxacin, pefloxacin, enoxacin,
ofloxacin, levofloxacin, ciprofloxacin, temafloxacin, lomefloxacin, fleroxacin,
grepafloxacin, sparfloxacin, trovafloxacin, clmaﬂoxacm, gatifioxacin, moxlﬂoxacm
mtaﬂoxacm, ganefloxacin, gemifloxacin and pazufloxacin;

{5 Antlbactenal sulfonamides and antlbactenal sulphamlalmdes, mcludmg para-ammobenzmc
acid, sulfadiazine, sulﬁsoxazole, sulfamethoxazole and sulfathalidine;

(6) - Aminoglycosides such as streptomycin, neomycin, kanamycin, paromycin, gentamicin,
' tobramycin, amikacin, netilmicin, spectinomycin, sisomicin, dibekalin and isepamicin;

@) 'Tetracyclmes such as tetracychne chlortctracyclme, demeclocyclme nunocyclme
oxytetracycline, methacycline, doxycyclme



(8)  Rifamycins such'as rifampicin (also called rifampin), rifapentine, rifabutin,
bezoxazinorifamycin and rifaximin;

(9)  Lincosamides such as lincornycin and clindamyein; -
(10) GIYcopeptides such as vancornycin and teicoplanin;
(1) suenmgranﬁm such as quinupristin and daﬂopnstin;
( 12?_" Oxalzolidinones such as _linezolid'?

' _( 13)  Polymyxin, colistin and colymycin;
(14) Trimethoprim and bacitracin. =~

The second antibacterial agent may be administered in combination with the compounids of the
‘present mventions wherein the second antibacterial agent is admhﬁsteied- prior to, simuiltaneously, or
after the compound or compounds of the present invention. When simultaneous administxation ofa
compound of the 1nvent10n W1th a second agent is desired and the route of admmlstratlon is the same,

* then a compound of the mvent[on may be formulated with a second agent into the same dosage form.
An example of a'dosage form contannng 4 compound of the nrvent[on and a second agent isa tablet or

a capsule.

When used for treating a senous or chromc respiratory tract mfectlons the compounds of the
invention may be used alone or in combmahon Wlth a second annbactenal agent admlmstered via - |
-_mhalahon In the case of inhalation, a preferfed second antibacterial agent is selected ﬁom a group
consisting of tobramycin, gentamlcln, aztreonam, clproﬂoxacm, polymymn, colistin, colymycm,

azithromycin and clarithromycin. .

Pharmaceutical Composiﬁons

Pharmaceutical compositions of the present invention comprise a therapeutically effective
amount of a compound of the present invention fonnulatcd_togetller with one or more . '

pharmaceutically acceptable carders. As used herein, the term “phanmaceutically acceptable carrier”
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means a non-toxic, inert solid, semi-solid or liquid filler, diluent, encapsulating material or formulation
auxiliary of any type. Some examples of materials that can serve as pharmaceutically acceptable
caryiers are sugars such as lactose, glucose and sucrose; starches such as comn starch and potato starch;
cellulose and‘its derivatives such as sbdium carboxymethyl cell-uiose, ethyl cellulose and cellulose
acetate; powdered tragacanth; malt; gelatin; talc; excipients such as cocoa butter and suppository
waxes; oils such as peanut oil, cotton_seed oil; safflower oil; sesame oil; olive oil; corn oil and soybean
oil; glycols; such a propvlene glycol; éstefs such as ethyl oleate and ctﬁyl laurate; agar; buffering
agents such as magnesiunt hydromde and aluminum hydr0x1de alglmc ac1d pyrogen-free water;
isotonic saline; Rlnger s solutmn ethyl alcohol -and phosphate buffer solutlons as well as other non-
‘touc compatible Iubncants such as sodium lauryl sulfate and magnesmm stearate, as well as coloring
agents, releasmg agents, coating agents, sweetening, ﬂavonng and perfuming agents, preservatives and
antioxidants can also be pr_esé’nt in the corhpositit)n, according to the judgm«_ant of the formulator. The
pharmaceutical cbmposiﬁons 'of this .invegﬁon can be administered to humans and other ahimals
orally, rectally, parenteraily, intraciétemaﬂy, hltrﬁ{raginallsl, ﬁ:trapeﬂtoncally, toj:ically (as by powders,
ointments, or drops), Eucaliy, or as an oral or nasal spray, or a liquid abr_osol or dry powder formulation
for inhalation. | ‘
' Liguid &osag;: forms for oral administration include pharmaceutically acceptable emulsions,
miéroeﬁxﬁlsions, sblixﬁbn's, suspensiéns sympé and elixirs. In addition to the active compounds, the
liquid dosage forms may contain inert diluents commonly uscd in the art such as, for example water or
_ other solvents, solublhzmg agents and emulsifiers such as ethyl alcohol, 1sopropy1 alcohol, ethyl
catbonate, ethyl acetaie, benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-butylepe glycol,
dimethylformamide, oils (in particular, cottonseed, groundnut, com, germ, olive, castor, and sésame
oils), glycerol, tetrahydrofurfuryl alcohol, polyethylene glyéois and faity acid esters of sorbifan, and
mixtures thereof. "Besides inert diluents, the oral compositions can also include adjuvants such as

"wetting agents, -erﬁulsifyhlg and suspe_nding agents, sweetening, ﬂavoring, and perfiming agents.

Injectablé 'pfepafations, for example, sterile injecfahle aqueous or 6leaginous suspension.s; may
be formulated according to the known art using suitablo dispersing or wetting agents ‘an_d suspending
agents. The sterile injectable prepaxzitioﬁ may also be asterile injectablé solution, suspension or
erulsion in a nontoxic parenterally acceptable diluent or solvent, for e)ﬁample, as a solution in 1,3-
butanediol. Among the acccﬁfable vehicles and solvents that may be employed are water, Ringer’s
solution, U.S.P. and isotonic sodium chloride solution. Tn addition, sterile, fixed oils are

conventionally employed as a solyent or suspending medium. For this purpose any bland fixed oil can



be employed including synthetic mono- or diglycerides. In addition, fafty acids such as oleic acid are

used in the preparation of injectables.

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 that can

be dissolved or dispersed in sterile water or other sterile injectable medium pnor to use.

In order to prolong the effect of a drug, it is often desirable to slow the absorptlon of the drug
from subcutaneous or intramuscular i injection. Thls may be accomphshed by the use of a liquid
_ suspension of crystallme or amorphous matenal with poor water solublhty The rate of absorptlon of
the drug then depends upon its rate of dissolution that, in tum, may depend upon crystal size and
crystalline form. Altematwely, delayed absorption ofa parenterally adrmmstered drug form may be .
accomplished by dissolving or su3pendmg the drug in an oil velncle Injectable depot fom]s are rnade' -
by formmg microencapsule matrices of the drug in biodegradable polymers such as polylactlde-
polyglycolide. Depending upon the Tatio of drug to polymer and the nature of the parl:lcular polymer
employed, the rate of drug release can be conirolled. Examples of other brodegradable polymers ‘
include poly(orﬂloesters) and poly(anhydndes) Depot 1n3ectab1e formulations may also be prepared
by entrappmg the drug in hposomes or microemulsions that are compauble with body tissues.

Composmons ‘for rectal or vagmal adlmmstratlon are preferably supposrtones that can be ‘
! prepared by mixing the cornpounds of this invention with suitable non-uniahng exc1p1ents or cauiers

such as cocoa butter, polyethylene glycol or a supposrtory wax whrch are sohd at ambient temperature
but liquid at body temperature and therefore melt in the rectum or vaginal cavity and release the actwe

compound

Solid dosage forms for oral adrmmstraﬁou mclude capsules, tablets, pills, powders, and
granules In such sohd dosage forms the active compound-is mixed with at least one inert,
pharmaceutlcally acceptable exclplent or carrier such as sodium citrate or dicalcium:phosphate and/or
a) fillers or extenders such as starches, lactose, sucrose, ghicose, mannitol, and silicic acld b) binders
such as, for example, carbomnethylcellulose algmates, gelatin, polyvmylpyrrohdmone sucrose, and
acacia, c) humectants such as glycerol d) dlsmtegratlng agents such as agar-agar, calcmm carbonate
potato or taploca starch algnnc acid, certain sﬂlcates, and sodium carbonate, e) solutlon retarding
agents such as paraffin, f) absorptlon accelerators such as quaternary ammonium compounds, g)
wetting agents such as, for example acetyl alcohol and glycerol monostearate h) absorbents such as _

kaolin and bentonite clay, and 1) lubricants such as tale, calcium stearate, magnesium stearate, solid
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polyethylene glycols, sodium lauryl sulfate, and mixtures thereof. - In the case of capsules, tablets and

pills, the dosage form may also comprise buffering agents,

Solid compositions of a similar type may also be employed as fillers in soft and hard-filled
gelatin capsules using such excipients as lactose or milk sugar as well as high molecelar weight
polyethylene.glycols and the like,

The solid dosage forms of tablets, dragees, capsiles, pills, and granules can be prepared with
coatings and shiclls such as enteric coatings and other coatings well known in the pharmaceutical
formulating art. They may optiorlally‘ contain opacifying agents 'andl can also be of a composition that
they relcase the active ingredient(s) only, or preferenﬁally; in a certfain part of the intestinal tract,
optionally, in a delayed mannér. Examples of etmbedding compositions that can be used include
‘polymeric substances and waxes. .

Solid compositions of a slnlilar fype may also be employed as fiflers in soft and hard-filled
gelatin capsules using such excipients as lactose or miilk sugar as well as high molecular weight
pelyethYIene glycels and the like. g

The actlve compounds can also. be in mlcro-encapsulated form Wlth one or more exc1p1ents as
noted above The sohd dosage forms of tablets, dragees, capsules p1lls and granules can be prepared
with coatings and shells such as enferic coatings, release contro]lmg coatmgs and other coatings well
known m the pharmaceutical formulatmg art. In such solid dosage forms the active compound may be
admixed with at least one inert diluent such as sucrose, lactose or starch. Such dosage forms may also
comprise, as is normal practice, additional substances other than inert diluents, e.g., tableting
lubricants and ether tableting aids such a magnesium stearate and microcrystalline cellulose. In the
case of capsules, tablets and pills, the dosage formsmay also conipﬁse bufl'eﬁng agents. They may
optionally contain opaeifying agehts-émd can also be ofa eompositlon that they release the active .
ingredient(s) only, or preferentially, in a certain part of the intestinal tract, optionally, in'a delayed
manner. Examples of embedding compositions that can be used include polymeric substances and
waxes.

Dosage fclrt,ns for topical or transdermal administration of a comp'oundl of this invention include
ointments, pastes,.ei'eams, lofions, gels, powders, solutions, sprays, inhalants or patches. The active
cotnponent is admii:ed imc_ler sterile conditions with a phanﬁaceutieally aeceptable carrier aud any
needed preservatives or buffers as may be required. Ophithalmic feﬁnﬁlaﬁoﬁs, ear clr'ops,r'and the Tike

are also conteelplated as being within the scope of this invention.
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The ointments, pastes, creams and gels may contain, in addition to an active compound of this
invention, exoipients such as animal and vegetable fats, oils, waxes, paraffins, starch, tragacanth,
cellulose derivatives, polyethylene glycols silicones, bentomtes silicic acid, talc and zinc oxide, or

m:xtures thereof

Compositions of the invention may also be formulated for delivery as a liquid aerosol or
inhalable dry powder. Liquid aerosol fonnulaﬁons may be nebulized predominantly imto particle sizes
that can be delwered to the tenmnal and resptratozy bronclnoles where bacteria reside in patients with |

bronchlal mfectlons, such as chronic bronchitis and pneumoma Patho genic bacteria are commonly

present throughout airways down to bronchi, b;onchloll and lung parenchema, particularly in terminal

and resi)iratory bronchioles. - Dudng‘o};giocrbxaﬁon of infection, bacteria can also be present in alveoli.
LiQuid aerosol and inhalable dry powder formulations are preferably delivered throughout the
endobronchial tree to the termmal bronc]noles and eventually to the parenchymal tissue.

Aerosohzed formulatlons of the mvenhon may be dehvered using an aerosol formmg device,
such as a jet, vibrating porous plate or ultrasonic nebulizer, preferably selected to allow the formahon A

of a aerosol particles havmg witha mass medium average diameter ptedommanﬂy between 1 to 5 pm.

. Further, the formulatlon preferably has balanced osmolarity ionic strength and chlonde concentration,

~ and the sma]lest aerosohzable volume able to deliver effective dose of the compounds of the mventlon

to the site of the mfectlon Addltlonally, the aerosohzed formulahon preferably does not impair
negatlvely the fumchona.hty of the alrways and does not cause undes::able side effects.

Aerosohzatlon devices suitable for administration of aerosol formulatlons of the mventlon
mclude, for example; jet,. wbrahng porous plate, ultrasonic nebuhzers and energlzed dry powder
inhalers, that are able to nebulize the formulation of the invention into aerosol particle size

predominantly in the size range from 1-5.um. Predominantly in this application means that at least

.70% but preferably more than 90% of all gmerated aerosol particles are 1 to 5 pm range. A jot

nebulizer works by air pressure to break a liquid solution into aerosol droplets. Vibrating porous plate
nebulizers'work by using a sonic vacuum produced by a rapidly vibrating porous plate to exirude a
solvent droplet through a porous plate. An ullrasomc nebulizer works by a piezoelectric crystal that :
shears a liquid mto small aerosol droplets A variety of sultable devices are avallable mcludlng, for
example, AeroNeb and AeroDose wbratmg porous plate nebullzers (AeroGen, Inc., Sunnyvale
Callfonm_x), Slderstrt',am']r nobohzers {(Medic-Aid Lid., West Sussex, England), Pari LC7 and Pari LC

Star7 jet nebulizers (Pan Respiratory Equipment, Inc., Richmond, Virginia), and Aerosonic (DeVilbiss
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Medizinische Produkte (Deutschland) GmbH, Heiden, Germany) and UltraAire7 (Omron Healtheare,

Tnc., Vernon Hills, Dlinois) ultrasonic nebulizers.

Compounds of the invention may also be formnlated for use as topical powders and sprays that
can contain, in addition to the compounds of this fnvention, excipients such as lactose, talc, silicic .
acid, aluminum hydroxide, calcium silicates and polya’tﬁide powder, or mixtures of these substances.
Sprays can additionally contain customary propellants such as chloroﬂuofohydrecarbons;

Transdermal patches have the added advantage of providing controlled delivery of a co'mpouﬁd
to the body. Such dosagé fortns can be made by dissolving or dispensing the compound in the proper
medium. Absorption enhancers can also be used to increase the flux of the componnd across the skin.
The rate can be controlled by either providing & rate controlling membrane or by dispersing the

compound in a polymer matrix: or gel

' Accordlng 1o the methods of treatment of the present mventmn, bactenal mfectlons are treated
or prevented in a patient such as a human or Iower mammal by admlmstermg to the patient a
ﬂlerapeutlcally effective amotnt of a compound of the mventmn, in such amourits and for such time as-
is necessary to-achieve the desired result. By a “therapeutlcally effecnve amount” of a compound of
the invention is meant a sufficient amount of the compound to treat bacterial infections, at a reasonable
benefit/risk ratio applicable to any medical treatment. It will be understood, however, that the total
daily usage of the compohnds' and compoeiﬁons of the present invention will be decided by the
attending physician within the scope of sound medical judgment. Thie specific therapeutically eﬂ'ecti've
‘dose level for any particular patient will depend upen d variety of factors including the disorder being
treated and the severity of the ;Z_iiSOIdB];; thie activity of the epeciﬁc compound employe'd; the specific
composition employed; the age, body weight, generat health, sex and diet of the patient; ‘the time of
edminjstration, route of administration, and rate of excretion of the specific compound employed; the
duration of the treatment; drugs used in combination or coincidental with the specific compound
: employed; and like factors well known in the medical arts. .

The total daily dose of the compounds of this invention administered fo  human or other
mammal in single or in divided doses can be in amounts, for example, from 0.01 to 50 mg/ke body
weight or more usuallj; from 0.1 to 25 mg/kg bedy weight Single doee eempesiﬁons may contain
such amounts or submultiples thereof to make up the daily dose. In general, treatment regimens

“according to the present invention comprise administration to a'jjatient in need of such treatment from
about 10 mg to about 2000 ﬁg of the compound(s) of this invention per day in single or multiple

doses.
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Methods of formulaﬁon are well known in the art and are disclosed, for example, in

. Remington: The Science and Practice of Pharmacy, Mack Publishing Company, Easton, Ps.,‘ 15th
Edition (1995). Pharmaceutical compositions for use in the-present invention can be in the form of
sterile, non—pyrogcnic liquid solutions or suspcns_ions, coated capsules, suppositories, lyophilized

powders, transdermal patches or other forms known in thc art.

A “kit” as used in theinstant application includes a containerfor contaiﬁmg the pharmaceutical

compositions and may also include divided containers such as a-divided bottle or a divided foil packet.

The contamer can be in any conventional shape or form as known in the art that is made of a

pharmaceutlcally acceptable material, for example a paper or cardboard box, a glass or-plastic bottle or- -

jar, a resealable bag (for example, to hold a “refill” of tablets for placement into a different container),
or a blister pack with individual doses for pressing out of the pack according to a therapeutic schedule,
"I‘hc‘contain_er employed can depend on the exact dosage form involved, for example a conventional
cardboard box would hct generally be ilsed tohold a liqﬁid sﬁspension Tt is feasible that morc than
one contatner can be used together ina smgle package to market a smgle dosagc form. For example,

tablets may be contained.in a bottlc that is in tum contamed w1thm a box.

An cxample of such a kit is a so-called bllster pack. Blister packs are well known in the :
packaging indusiry and are being widely used for the packaging of pharmaceutical unit dosage forms
(tablets, capsules, and the like). Blister packs generally consist of a sheet of relatively stiff material -

covered with a f011 of a preferably transparent plastlc material. During the packaging process, recesses - .-

are formed in the plastlc foil. The recesses have the size and shape of individual tablets or capsules to

"be packed or may have the size and shape to accommodate multiple tablets and/or capsules to bc

packed. Next, the tablets or capsules are placed in the recesses accordingl;_s; and the sheet of relatively -~ -

stiff material is sealed against the plastic foil at the face of the foilgtha,t is opposite from the-direction in .

which the recesses were formed. As arcsult, the tablets or capsules are individually sealed or -
collectively scalcd as desired, in the recesses between the plastic foil and the sheet. Preferably the
strength of the sheet is such that the tablets or capsules can be Iemoved from the blister pack by
manuaily applying pressure on the Tecesses whcrcby an opening is formcd m thc sheet at thc place of

the recess. The tablet or capstle can then be removed via sald opcmng

It tnaybc desirable to provide a written memory aid, where the written memory aid is of the
type containing information and/or instructions for the physician, pharmacist or other health care
provider, or subject, €.g., in the form of numbers next to the tablets or capsules whereby the numbers

correspond with the days of the regimen that the tablets or capsules so specified should be ingested or
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a card that contains the same .type of information. Another example of such a memory aid is a calendar
printed on the card e.g., as follows “First Week, Monday, Tuesday,”... etc ... “Second Week, Monday,
Tuesday, ...” etc. Other variations of memory aids will be readily apparent. A “daily dose” canbe a
single tablet or capsule or several tablets or capsuies to be taken on a given day. When the kit coritains
Separate comﬁositions, a daily dose of one or more compositions of the kit can consist of one tablet or
capsule while a daily dose of another one or more ¢ompositions of the kit can consist of several tablets
or éapgules.

_ Another specific embodiment of a kitis a dispenSér designed to'-dishpense‘mé daiiy doses one at
a time in the order of their intended use. Preferably, the dispenser }s equipped w11:h a memo}ynaid, S0 as
to further facilitate compliance with the regimen. An example of such a memory-aid is a mechanical
counter, that indicates the number of dail_y‘ doses that has been dispensed. Another example of such a
memory-aid is a battely-powefed micro-chip memory coupled with a liquid crystal readout, or audible
reminder signal that; for example; reads out the date that the last daily dose has been taken and/or
reminds one when the next dose-is to be taken. e

The kits of the present inVGhtiOn;niaQY also include, in addition to Lsz(C. i:IihiBitm;s, one or more
additional pharmaceuﬁt:_aﬂy active compounds. Preferably, the additional Compound is another EpxC
inhibitor or another compound usefiil to bacterial infections. The additional compounds may be
administered in the same dosage form as the LpxC hﬁbitor or in different dosage forms. Likewise, the
additional compounds. can be administered af the same time as the LpxC mh1b1tor or at different hmes

_ COIII])OSIthl‘lS of the present compounds may also be used in comblnatlon with other known
antibacterial agents of similar spectrum to (1) synergistically enhance treatment of severe Gram-
negative infections covered by the spectrum of this compound-or (2) add coverage in severe infections
in which multiple organisms are suspected in which another agént of a different spectrum may be
required i in addltxon to ﬂus compound. Potential agents include members of the aminoglycosides,
penicillins, cephalosponns, ﬂuoroqumolones macrolides, glycopeptldes lipopeptides and
oxazolidinones. The treatment can mvolvg admnnstermg a composition having both active agents or
adminis&é.ﬁon of the invenﬁve compounds followed by or preceded by administration of an additional

active antibacterial agent.

Characterizﬁtion and Purification Methods

Referring to the examples that follow, compounds of the present invention were characterized '

by high performance liquid chromatography (HPLC) using a Waters Millenium chromatography



system with a 2690 Separation Module (Milford, Massachusetts). The analytical colurins were

Alltima C-18 reversed phase, 4.6 x 250 mm from Alltech (Deerfield, lllinois). A gradient elution was -

used, typically starting with 5% acetonitrile/95% water and progressing 10 100% acetonitrile over a
period of 40 minutes. All solvents contained 0.1% triflucroacetic acid (TFA). Compounds were
detected by u..ltrayiolet light (UV} absorption'at‘either. 220 or 254 nm.- HPLC solvenis were from

- Burdick and Jackson (Muskegan, Michigan), or Fisher Scientific (Pittsburg, Pennsylvania). In Some
instances, purity was assessed by thin layer chromatography (TLC) using glass or plastic backed silica
gel plates, such as, for example, Baker-Flex Silica Gel 1B2-F ﬂe;;ilﬁle sheets. TLC results were madily
. detected ﬁsuall& under ﬁlh:aviolet Iight,_ or- by employing well knovm iodine vapor aﬁd other various
staiming techniques. | ‘

Mass spectrometric analysis was performed on one of two LCMS ‘mistruments: 2 Waters

System (Alliance HT HPLC and a Micromass.ZQ mass spectrometer; Column: Eclipse XDB-C18,2.1

x 50 mm; solvent system: 5-95% (or 35-95%, or 65-95% or 95-95%) acetonitrile in water with
0.05%TFA; flow rate 0.8 mL/min; molecular weight range 500-1500; cone Voltage 20 V; column -
temperature 40°C) of a Hewlett Packard System (Series 1100 HPLC; Column: Eclipse XDB-C18, 2.1
X 50 mm;lsqlvgnlt, sﬁysten:x:' 1—'95_% acetonitrile in water with 0.05%TFA; flow rate 0.4 mI/min;
molecular Weiéht range 150-850; cone Voltage 50 V; cqluuf_u temperatare 30°C).. All masses are
reported as those of the .pro_tonated parent ions.

GCMS-analysis was performed on a Hewlet Packard instniment (HP6890 Series gas’
chromatograph with a Mass Selective Detector 5973; injector volume: 1 pI; initial column
temperature: 50°C; ﬁ_naljcoh‘lm_n temperature: 250C; ramp time: 2(_)mi1'1utés; gas flow rate: 1 -
m.Umm, columi: 5% phenyl methyl siloxane, Model #HP 190915-443, dimensions: 30.0 mx 25 m x
0.25 m).

Nuclear magnetic resonance (NMR) énél}rsis was perforied with a Varian 300 Mhz NMR
‘(Palo Alto, California). The spectral reference was either TMS or the known chemical shift of the
solv;ant. Some compound samples were run at elevated temperatures (e.g. 75°C) to promoi:e increased

sample solubility.

The purity of some of the invention cémpounds was assessed by elemental analysis (Desert

Analytics, Tuscon, Artizona)

Melting points were determined on a Laboratorj Devices Mel-Temp apparatus (Holliston,
Massaclusetts). ' -
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Preparative separations were catried ouf using a Flash 40 chromatography system and KP-Sil,
60A (Biotage, Charlottesville, Virginia); or By flash colm chromatography using silica gel (230-400°
mesh) packing material, or by HPLC using a C-18 reversed phase column. Typical solveﬁts employed
for the Flash 40 Biotage system and flash column chromatography were dichloromsthane, methanol,
ethyl acetate, hexane, acetone, aqueous hydroxyamine and triethjl amine, Typical solvents employed
for the reverse phase HPLC were varying concentrations of acetonitrile and water with 0. 1%

trifluoroacetic acid.

Compounds df the present invention can be readily synthesized using the methods described
herein, or other methods, that are well known in the art. For example, the synthesis of hxdroxamic
acids or similar scaffd}ds baving a wide."variety'df substituents arée comprehensively reviewed in Kline
T, Andersen NH, Ha"IWpod EA, Bowman I, Malanda A, Endsley S, Erwm AL, Doyle M, Foﬁg S,
‘Harris AL, Mendelsohn B, Mdluli K, Raetz CR, Stover CK, Witte PR, Yabannavar A, Zhu S., “Potent,
novel in vitro inhibitors of the Pseudomonas aéruginosa deacetylase prC;” J Med Chem 2002 Jul
4;45(14):3112-29; Patchett, A, A., Nargund, R.; Chen, M.-H., Nishi, H. R., U. S. Patent 5,925,659,
1999; Pirrung, M. C., Chau, J. ﬁ., “A Convenient Procedure for the Preparation of Amino Acid |
Hyciroicamatcs-from Esters,” J.. Oi-g. Chem. 1995‘; 60, 8084-8085; Nhu, K., Patel, D. V., “A New and
Efficient Solid Phase Synthesis of Hydroxamic Acids,” J. Org. Chem. 1997, 62, 7088-7089; Patel, D.,
Nhu, K., “Methods for Solid-phase Synthesis of Hydroxylamine Compounds and Derivatives, and:
Combinatbﬁal Libraries Thereof,” PCT WO 98/18754, 1998, Mellor, S. L., McGuite, C., Chan, W. C.,
“N-Fmoc-aminoxy-2-chlortrityl Polystyrene Resin: A Facile Solid-phase Meﬂl'odology for the
" Synthesis of Hydroxamic A-cid's.:,” Tetrahedron Lett., 1997, 38, 3311-3314; Khan, S. L, Grinstaff, M.
W, .-_‘A‘A Facile and Convenient Solid-phase Procedure for Synthesizing Nucleoside Hydroxamic
 Acids.” Terahedron. Lett., 1998, 39, 8031-8034; Zhang, Y., Li, D., Houtman, I, C., Witiak, D. T..
Seltzer, 1., Bertics, P. T, I:auhon, C. T., “Design, C'ombi'natorial Chemical Synthesis, and in vi_iIo
Characterization of Novel Urea Based C_ielaﬁnase Inhibitors,” Bioorg. Med. C]iem. Lert, 1999, 9,
2823-2826; Tto, Y., Inubushi, Y., Zenbayashi, M., Tomita, S., Saegusa, T., “Synthetic -Reactions by
Complex Catalysts. XXXI, A Novel and Versatile Method of Heterocycle Synthesis,” J. Am Chem.
. Soc.,; 1973, 95, 4447-4448; Bo, Y., Tto, L, Hirao, T., Saegus, T., “Synthetic Reactions by Complex
Catalysts XXXV,” TS-'yn. Commun. 1974, 4, 97-103; Witte, H., Seliger, W., “Cyclische Imidsaurester
aus Nitrilen und Aminoalkoholen,” Liebigs Ann. Chem, 1974, 996-1009; Pattenden, G., Thom. S. M.,
“NaturaIIy Océurring Linear Fused Thiazoline-Thiazole Containing Metabolites: Total Synthesis of (=)
_ Didehydromirabazole A, a Cytotoxic Alkaloid from Blue-GreeIll Algae,” J. Chem. Soc. Perkin Trans 1, .
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1993, 1629-1636; Boyce, R. ., Mulqueen, G. C., Pattenden, G., “Total Synthesis of Thiangazole, A
Novel Naturally Occurring HIV-1 Inhibitor from Polyangium sp..” Tetrahedron, 1995, 51, 7321-7330;
Galeotti, N., Plagnes‘ E.; Jouin, P., “Synthesis of Peptidyl Aldehydes from Thiazolines,” Tetrahedron.
Lett. 1997, 38, 2459-2462; Charette, A. B., Chua, P., “Mild Method for the Synthesis of Thiazolines '
from Secondary and Tertiary Amides,” J. Org. Chem., 1998, 63, 908-909; Bergeron, R. J., Wiegand,
J., McManis, J. S., McCosar, B.H., Weimar, W. R., Brittenham, G. M., Smith, R. E., “Effects of C-4-
Stereochemistry and C-4° deroxylation on the Iron Clearing Efficiency and Toxicity of
Desfemthlocm Analogues ”J. Med Chem. 1999, 42, 2432- 2440, Raman, P., Razavik H., Kelly, J. W.,
“Tltamum (IV)-medlated Tandem Deprotectlon—cyclodehydratlon of Protected Cysteme N—Amldes

' Blormmetlc Synthes1s of Thlazo]me- and Tluazole—contaunng Heterocycles,” Org Lett., 2000 2,
3289-3292 Femandez }\. Fellous, R, Dunach, E., “Novel Synthems of 2- T.hloazolmes,” T etmiredrorz
Lett 2000 41, 3381-3384 Wlpf, P, Miller, C. P. Venkatraman, S., Fntch P., “C. Thmlyms of
Oxazo linenes: A New Selecuve Method for the Direct Conversmn of Peptide Oxazolmes mto
Thiazolines,” Tetrahedror Lert. 1995, 36 6395 6398, whlch are 1ncorporated herem by reference.

The synthesis-of other non—hydroxamates compounds or more generally zinc binding groups

are reviewed in Pirrung, M. C., Tumey, L. N, Raetz, C. R. H., Jackman, J. E., Snehalatha, K.,
McClcrren, AL, Fie'rke, C. A, Ganit, S. L., Rusche, K. M., “ Inhibition of the Antibacterial 'farget
. UDP-(3-O-acyl)-N-acetylglicosamine Deacetylase (LpxC): Isoxazoline Zinc. Amidase Inhibitors
Bearing Diverse Metal Binding Groups,” Journal of Medicinal Chemistry (2002), 45(19),. 4359-
4370; Jackman, J. E., Fietke, C. A., Tumey, L. N,, Pirmumg, M., Uchiyama, T., Tahir, S. H., I.-]".indsgaul,
0., Raetz, C.R. H;, “Antibacterial agents that target lipid A biosynthesis in gram-negative baéteﬁai .
inhibition of diverse UDP,—S-O—(R-S—hydroxymyr—istoyl)-N-acetylglubosamitie deacetylases by substrate
_ analogs containing zinc binding motifs,” Joumal of Biological Chemistry (2000), 275(15), 11002-
11009; Brooks, C. D. W., Summers, J. B., “Modulators of Leukotriene .Biosynthesis and Receptor
'A-ctivation,” Joumal of Medicinal Chemistry (1996), 39(14), 2629-2654; Jeng, A.. Y., De ‘
Lombaert, S., “Endothelin converting enzyme inhibitors,” - Current Pharmaceutical Design (1997),
3(6). 597-614; Zask, A., Levin, J. L, Killar, L. M., Skothicki, J. S., “Ir_nhibitioﬁ of matrix
metalloproteinases: structure based design,” *Current Pharmaceutical Design (1996), 2(6), 624-661;

-Skotni;slci, 1. 8., DiGrandi, M. 1., Levin, J. 1., Chemical and Screening Sciences, Wyeth Research,
New York, NY, USA. Current Opinion in Drug Discovery & Dev'elopmeﬁt (2003), 6(5), 742-759.
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“The foregoing may be better understood by reference to the following examples, that are

presented for illustration and not to limit the scope of the inventive concepts.

EXAMPLES

The following are abbreviations used in the examples:

AcOH:

aq:

ATP:

Boc:
Boc-Thr(OBn)-OH
bAP or Dap:-

DCM:

DEAD:

DIEA:

'DME:

DME:

DMSO:

' DP]_’A:

Et;N:
EDC:
EDCI:
EtOAc:
EtOH:
Fmoc:

Gly-OH:

Aceﬁc_ acid

Adqueous .

Adenosine triﬁhosphate

tert—butoxyéarbonyl
3f(Rl)—BenzyI0xy—2—(S)~tert—butoxycarbonylamino—butyﬁc acid.
Diaminopropionate

4-(Dicyanomethylene)-2-methyl-6-(4-dimethylaminostyryl)-
4H-pyran |

Diethyl azodicarboiylate

‘ Diisopropylethylﬁmine

~ 1,2-dimethoxyethane

NON-Dimethylformamide

Dimethyl sulfoxide

Diphenyl phdsphoryl _ﬁzide

Triethylamine

N-(3 -Dimeﬂlylaminopropyl)—N-ethylcart;bdiﬁz;ide

1~(3-dimethylaminopropyl)3-ethylcarbodiimide

- Ethyl acetate

Ethanol
9-fluorenylmethoxycarbonyl.

glycine
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Hex:
HORBt:
HOBT:

_ HPLIC:

ICsy value:

iPrOH:

LC/MS:
LRMS:
MeOH:

NaOMe:

PPh3 :

RP-HPLC:

RT:

. sat:
TEA:
TFA:

THF:

TLC:

O-(7-azabenzotriaazol-1-yI)-N,N,N ’N’=tetraméﬂ1y1ur0niu‘m
hexafluorophophate '

2-(1H-benzotriazol-1 ;yl)'-l »1,3,3-tetramethyluronium

hexafluorophosphate

hexane

butyl alcohol

1-Hydroxybenzotriazole _

High Pressure Liquid Chromatography |

The concentration of an inhibitor that causes a 50 % reduction

in a measured activity. .
Tsopropanol

Liquid Chromatography/Mass Specﬁbmeﬁy

‘Low Resolution Mass Spectrometry _

Methanol
sodinm methoxide
Nanometer

N-Methylpyrrolidone

triphenyl phosphine

Reversed-phase high-pressure liquid chromatography
Room temp;ratme “ N

Satirated

fﬁeiylmhg

Triﬂﬁorohcétic acid

Teﬁahydroﬁlfan

Threonine _

Thin Layer Chromatography
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Trt-Br: ‘ Tert-butyl bromide

‘ Nomenclature for the Example compounds was provided using ACD Name version 5.07
software (November 14, 2001) available from Advanced Chemistry Development, Inc. Somie of the

compounds and starting materials were named using standard [UPAC nomenclature.

Synthesis of N-Aroyl Threonine Analognes and Formation of Hydroxalﬁate |

Examp!e 1: Synthesis of 3-bromto-4-fluore-N-{(1S,2R)-2-hydroxy-1-[(hydroxyamino)
carbonyl]propyl}benzamide (3). ‘

0 . ' o SNOH : L o NYOH
H  L-Th-OMe«HC! OMe  NH,OH oHCi N HOH
F EDCI, HOBt, DIEA ¢ H o NaOMe, MeOH H o~
. 0% Ciornt: - - "

B DMF, r.t. 20 h Br- o Br

1 _ z 3

" Reagent . MW | - Egq. g/ml mmo)
Benzoicacid (1) - 21902 1.0 2152 g 9.83
L-Thr-OMe-HCI 16961 12 198g 116
EDCI | 1T 12 2218g 116
‘HOBt | 13513 1.1 1410 g 104
DIEA 12025 40 . 68mL 390

DMF . - 60 mL.

- 'I;reparaﬁon of (28,3R)-2~(3-bromo-4-fluoro-benzoylamino)-3-hydroxy-butyric acid metl}yl ester
@) S o
Diisopropylethylamine (6.8 mL, 39.0 mmol} was added to a stirréd splﬁtion of 3-bromo-4-
flucrobenzoic acid 1 (2.152 g; 9.83 mmol), L-threonine methyl ester hydrochloride (1:968 g, 11.6
mmol), EDCI (2.218 g, 11.6 mmol) and HOBt (1-.410 g, 10.4 mmol) in anhydrous DMF (60 mL) at 0
~ °Cunder N,. The solution was stirred at 0 °C for 1 h and at room temperature for 20 h. The solution
was diluted with EtOAc (300 mL) and washed with 1.0 M HCI (2 x 80 mL), saturated NatiCOs (f»l X
80 mL), H,0 (4 x 80 mL), dried over MgS0s,, filtered and concentrated z‘n' vacuo to give a colorless
syrup which s‘oﬁdiﬁed on standing to afford 3.230 g (100%) of (2S,3R)-2-(3-bromo-4-fluoro-
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benzoylamino)-3-hydroxy-butyric acid methyl ester 2 as a white solid, mp 73-74 °C. MS(ES+) m/%z
333.9 (CzH1aBrFNQ, +H require‘s 334.00).

Preparitiun of 3-bromo-,-4-ﬂu6ro-N-{(lS,ZR)-z-hydroxy-;l-[(hydroXyamin'o)carbonjrl]

propylibenzamide (3)
CH A o : CHaH R
0 [ T o NOH
: OCH3 NH,OHeHCl N2 NHOH
NaOMe, MeCH HE L
0°Ctort. F

. To a solution of hjdroxylamiﬁe’ hydrochloride (66 mg, 0.95 mrdol)-iﬁ anhydrous MeOH (2.0
ml) at 0 °C under Nz-atmosphere was added sodium methoxide (25 wt% in MeOH, 360 mg, 1.67
mmolj A precipitate formed immediately and the cloudy white solution was stirred for 10 minutes at
0 °C. A solution of methyl (25,3R)-2-[(3 —bromo—4—ﬂuor0pheny1)ca:bonylam1no]—3-hydroxybutanoate
(2) (284 mg, 0. 850 mmol) in MeOH (2.0 mlL) was added and the reaction stirred 2 b at 0 °C and then
warmed gradually to room teinperature overnight (17 h total). Aqueous 1.0 M HCI (10 mL) was added '.
and the sohrtion extracted with 4:1 chloroform/isopropyl alcohol (4 x 20 1_:nL). The organic layers were
_ combined, dried ovgf NazSQO4 and concentrated to gi\}e a pink foam. >T‘he crude solid was triturated
with diethyl: father (2 x 8 mL) and dsied in vacuo to give 3-brpmo-4-ﬂuord—N—{(1S,2R)-2-hydroxy—17
[(hydroxyamino)carbonyllpropyl}benzamide 3 as a white foam: mp 152-153 °C. Rf (10:1
CH,Cly/MeOH on silica gel) = 0.53.

Preparation of Hydroxamates

' Exdmple 2: Synthesis of 4-benzoyl-N-{(1S,2R)-2-hydroxy-1-[(hydroxyamino)
carbonyljpropyl}benzamide ‘

CH, H :
CH, ) 3.z
S 5 ‘ o OH
oc:H3 NHZOHoHCl wra - NHOH
NaOMe, MeOH HH

0
0% tort ’
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Procedure:

To a solution of hydroxyla.mme hydrochloride (121 mg, 1.74 mmol) in anhydrous MeOH (2 0
1nL) at ¢ °C under N2 atmosphere was added sodium methoxide (25 wi% in MeOH, 680 mg, 3.14
mmol). A prec_lpltate was immediately observed and the cloudy white solution was stirred for 10
minttes at 0 °C. A solution of  methyl (23,3R)-3—hyd10xy—2—{[4a
(phenylcarbonyl)phenyl]carbonylamino }butanoate (1) (534 mg, 1.56 mmol) in MeOH (3.0 mL) was
added and the reaction stired 3 h at 0 °C, then warmed gradually to ambient temperature overnight (18 )
h total). Aqueous 0.5 M HCl (20 mL) was added . and the solution extracted with 5:1
éhlorofoxﬁ/isopropyl alcohol (4 x 40 mL). The organic lay'eré were combined, dried over Na,SO4 and |

' concentrated to give an orange foam. Purification by silica gel cliromatography (increasing ¢luant

polarity from 30:1 CH>Cl,/MeOH to 15:1 CHCl,/MeOH) aft:orded 228 mg (43%) of 4-benzoyl-N-
{(15,2R)-2-hydroxy-1-[(hydroxyamino) carbonyl]propyl}benzamide.

Example 3: Synthesis of (2R-,3R).—-3-_hydroxy-1'—{[4-(11-iﬂuoromel_‘,hoxy)phenyl] carbonyl}
pyrrolidine-2-carbohydrexamic acid ' ’

Preparatlon of ((ZR 3R)—3~hydroxy—-1 {[4-(tr1ﬂuoromethoxy)phenyl] carbonyl} pyrrohdm-z-yl)-
N—(phenylmethoxy)carboxamlde )

Q)L 5 wOH benzy!hydroxylamlne «HCI ’D
HATU, HOBY, DIEA, DMF o
. FSC\

°Ctort
1

Procedure:

To a solution of (2R,3R)-3—hydroxy~1-{[4-(t1iﬂuoromet}10xy)phenyl] carbonyl }pyirohidine-2-
carboxylic acid (1) (405 mg, 1.27 mmol), benzylhydroxylamine hydrochloride (243 mg, 1.52 mmol),
HATU (556 mg, 1.46 mmol), and HOBt (178 mg, 1.32 mmol) in DMF (10 mE) at 0 °C was added
diisopropylethylamine (710 pL, 407 mmol) with st:irriﬁg. The cooling bath was removed afier one
hour and the reaction mixture stirred at ambient temperature for 18 h and then diluted with EtOAc
(200 mL). The organic layer was washed with 1.0 M HCI (2 x 60 mL), sat. NaHCO3 (2 x 60 mL) and
H,0 (5 x 60 mlL), dried over MgSO4 and concentrated to give 493 mg (92%) of ((2R,3R)-3-hydroxy-1-
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{{4-(trifluoromethoxy)phenyl]carbonyl} pyrrolidin-2-y1)-N-(phenylmethoxy)carboxamide  (2), a
colotless oil that slowly crystaltized upon standing. Rf(25:1 CH;Cly/MeOH) = 0.35.

‘Prepartion of (2R_,3R)-3-hydro:;y—1-{[4-‘(triﬂuorop_1ethoxy)phenyl] carbonyl}pyrrolidine-2-

carbohydroxamic acid (2)

NH/h _NHOH
Q)L 5‘"-0%1 . Pd(OH)g!C d wnOH

EtOH

Procedure:

" To a solution of ((2R,3R)-3-hydroxy-1-{[4-(trifluoromethoxy)phenyl] caibonyl}pyrrolidhi-l;" '
y)-N~(phenylmethoxy)carboxamide (1) (143 mg, 0.337 mmol) in EtOH (iO mL) was added 20%
Pd(OH),/C (50 mg). The solution was purged with hydrogen gas (approx. 0.5 L froma 1 L balloon)
- and then stired under an atmosphere of Hy (balloon pressure). TLC analysis showed no starting -
material after one hour. The soluhon was- diluted w1th EtOAc (10 mL) and ﬁltered through celite,’
washing with 20:1 EtOAc/EtOH (5 0 mL) The solution ‘was concentrated and dried in vacuo to afford
9 mg (80%) of (2R,3R)-3-hydroxy-1- {[4-(tnﬂuoromethoxjr)phenyl]carbonyl}pyrrohdme-Z—
c@ohy&o@ic acid (2) as a sticky white foam: mp 64-65 °C. Rf (10:1 CH;Cl,/MeOH) = 0.29.

Synthesis of N—Be_nz'yerhreonine Analogues by Reductive Amination

Example 4: Synthesis of (25,3R)-3-hydroxy-2-{[(4-phenylphenyl)methyljamino}

butanehydroxamic acid (3).

) S oH

. 0 H  L-Thr-OMe.HCI %OMBA NH,OH«HCI HNHOH
' i NaBH(OAC)s, EtN H ‘ gagl:de :ug‘?r ./‘/\
. 0T,
1 THR.rt, 200 2 girtak
"Reagent - MW Eq. ~ g/ml ' .mmol
4-biphenylcarboxaldehyde 182.22 1.0 1.104g 606
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L-Thr-OMe-HCI ) 169..61 1O 1.030 g 6.07

NaBH(OAc)s 211.94 14 1.800 g 8.49
Et;N ' 101.19 - 2.0 1.70 mL 12.1
- THF o 25 mL "

Tﬁetﬁylamine (L.70 mL, 12.1 mmél) was added to a stirred suspension of L-threonine methyl
ester hydrochloride (1.030 g, 6.07 mmol) and 4-biphenylcarboxaldehyde (1.104 g, 6.06 mmol) in THF
(25 mlL). After 20 min, NaBH(OAc)y was added and the suspension stirred fof 20 h. The reaction was
monitored by TLC (50:1 DCM/MeOH, R=0.4). The reaction mixture was quenched with saturated
NaHCO;s (50 mL), extracted with EtOAc (2 x 120 mL), dried over MgSOx, filtered and concentrated to
- give a yellow oil. Purification by silica gel chromatography (150:1 DCM/MeOH) afforded 1220 g
(67% yield, 98% pure) of (28, 3R)-2-[(b1pheny1—4—y1methy1)-ammo]—?.-hydroxy—butync acid- methyl

ester 2 as a pale yellow oil.

HPLC (260 nm, 34 min run) 14.2 min; LRMS(ES ) m/z 299.9 (C1HaiNO, +H requires 300.10).
. Compound 3 was then formed by the addition of NHgOH in MeOH/NaOMe at 0°C Warmmg to
ambient temparture of the period of several hours. LCMS MH+ 301, 15: )

General Methods for Making Phenyl-benzoic acids and Phenyl-benzoate esters(see Example 5 below)

-@-cone QB(OH).E . lco?_Me |

Pd (dppf)Cl> 3 _
1 "THF / HpO (3:1 V)
’ : NasCQ,, RT

NaOI—i ' :
Water, MeOH ‘ ' »

X
L



Suznki Procedures Using-Pd(dppi)Clz-DCM Catalyst and a THF/H,;0 Mixture

N O B(OH),

>(/ = Pd (dppfiCl; 3 - :
i THF / Hy0 (3:1 viv)
Na,COs, RT
o | 4

Reageﬁt MW EQ o g/ml mmol

BromoArene#1 = ~300 | .. 100mg ~0.33

Boronic Acid #2 - 12 e ~0.40

NagCOs 105.99, 3 104 m ~0.99

Pd(dppf)CL 816.63 0102 °  27:54mg  ~0.033-0.066
" THF (3) (sparged with argon for Smin) : = 0.75ml

water(1) (sparged with argon for 5 min.) 0.25 ml

Standard Procedure

1 eq aryl hatide (1) was added to 1.2 eq. (2) and Pd(dppi)(jlz in THF, followed by addition of
water and stirred 8 hours'_ at RT. Upon completion (usuzﬂlf over night), the reactions are diluted with
ethyl acetate (5-10 mi) and -water (1 ml). ‘The organic.layer is separated and washed with NaHCO;
(2x3 ml), water (1x3 ml), brine (1x3 ml), dried with NﬁgSO_,;,-ﬁ.ltered and concentrated in an 8 ml glass
vial. The residue is dissolved in DMSO and injected on a preparatory HPLC reverse phase column to
afford >80 % yield. | -

Suzuki Procedures Using Pd(dppf)CL-DCM Catalyst aj;d DMF Solvent

Br Xy 2 Y =
L2 £
| Y B(OH), = -
x/ Z - Pd(dppfCl 3 . )
; DMF, TEA, Az
- 80-85C,12h X
4
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. Reagent MW EQ - g/ml . ‘mmol

BromoArene#1  ~500 1 . 20mg ~0.04
Boromnic Acid #2 ~200 2 ~14 mg ~0.08
Pd(dppf)C, 81663 025 . 10mg ~0.01-0.02 .
TEA © 10119 s 281 w2
DMF (dry & sparged with argon for 5min) +  0.5ml

Standard Proéedure . -

The haloarene 1 and i:voronic acid 2 were weighed out and placed in the reaction flask. The

DMF was sparged with argon for 5-10 minutes, followed by TEA addition, and the reaction was lightly

bubbled with argon. The solid Pd(dppf)Cl; catalyst was added in one portion. The vial was flushed

( with argon, capped tight and stirred or shaken at ~80 °C. Upon reaching completion (over night), the
reaption was filtered and injected on‘a pr&paratoly' HPLC I'everse'phase column (80% yield).

Synthesis of Méthyl DAP Analogues

Example 5: 3-(R)-Amino-2-(S)-[(4 ’-ethyl—biph‘enyl-4-'(':arbonyl)-amino]-_butYl—hjrdroxamic acid (8)

+HC)
. AOH | e ) N,

HaN Me TBr | T N OMe DPPAPPh, L. j;ro':we TR
o DIEA, CHClg, O DEAD, THF," f;il DCM, RT,
3 RT - 0°C -RT o] 2.5h

2 3

w e O o
: 5 10% PAIC, Hy
HzN\IgOMe rm,ﬁ)Me
H ©

) MeOH, RT, 3h
EDC, HOBT, . . MeOH, R

4 DIEA, DCM, 6
RT

¢

H 30 min., RT

. e .NH'z . H,NOH, NaOMe j’::ﬁ
N\/Ef“”e MeOH, DCM, . N X "OH
. P

7
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Pi'e_p aration of N-triphenylmethyl allo-threonine methyl ester (2).

« HCI
a-u_.,' OH ,"’r H
H2N OMe Trt_Br - Tl't\N/qOMe
o DIEA, GHC3, H §
y RT .
2
Reagent MW . EQ g/ml " mmol
‘H-allo-Thr-OMe-HC1 (1) 169.7 12 20g 12.0
Trt-Br oo 323.24 10 . 323g 10.0
" DIEA ' 12925 30 0 " 52ml 30.0
CH013 (dry) ' _ 100 ml

For sunﬂar—procedures 566: R1gh1,P Scaxdovx,N Marotta, E.; ten Holte, P Zwanenburg,B
Orga.mc Letters 2002, 4(4), 497-500.

A solution of trityl bromide (3.2g; 10.0mmeol) in CHCls (40ml) Waé added dropwise tol a stirred
solution. of allo-threonine methyl ester HCI salt (1) (2.0g, 12.0mm01) and DIEA (5.2ml, 30.0ramol) in
‘CHCI; (60ml) at tt under N». . The reaction could be followed by TLC eluting with EtOAc/Hex (40:60)
(Rf=0.3). After stirring 12 h, the reaction was concentrated to a brown oil. The crude product was

diluted with EtOAc (170ml) and washed with 0.2 N citric gcfd (2x50ml), water (2x50ml), brine -

(50ml), dried (NaISOQ;),.ﬁlteréd and concentrated under reduced pressure to yield 3.73g (85% yield,
.95% pure) of a yellow solid.

I—IPLC(ZZOnm, 41mm run) 30.90 min.; I-IPI..C(220nm 17min. ron) 14.86 min.; I.CMS
LC(214nm) 3.06 min. MS(ES+) m/z 376 2 (CMH25N03 “+H requires 376. 18).

Preparation of 3-(R)-Azido-2-(S)-(trityl-amino)-butyric acid'methyl ester (3).

., OH ' Ny
H o DEAD, THF, H .
0°C-RT 0
2 . 3
Reagent MW - Eq. g/ml mmol
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Trt-allo-Thr-OMe (2) 375.46 1.0 408 ¢ 10.88

PPh; 26229 10 285g 10.88

DEAD (neat) 174.16 1.6 2.93 ml 17.82

DPPA 275.7 2.7 640ml  29.7
THR (dry) 50 ml

For similar procedures see: Matsuda, A.; Yasuoka, J.; Sasaki, T.; Ueda, T. JMed.Chem. 1991,
. 34,999-1002.

A solution of pure DEAD (2.9ml, 17.8mmol) in THF (5ml) was added slowly dropwise to a
stirred solﬁtion of trt-allo-threonine methyl ester (2) (4.1g, 10.9mmol) and PPh; (2.9g, 10.9mmol) in
‘ THF (40ml) at 0 °C under N. After 3 min., a solution of DPPA (6.4ml, 29,7mmol) in THF (5ml) was
added to the orange-yellow reaction solution at 0 °C. After 1 h, the reaction was allowed to warm to
1t. After 40h, the reaction had reached compleﬁon by TLC (Hexane/DCM/EtOAc (64:20:16)
(Rf'—OA'S)).and LCMS. The yellow solution was concentrated to give 18g of crude material that was’
purified by .=colum'n‘ chromatography elufing with Hexane/BtOAc (88:12) giving 3.5g of 70% pure
product after evaporation. . The product wa‘s- purified again (to remove trityl alcohol and a crotyl side-
i)roduét formed during the reaction by elimination) by column chromatography eluting with
HexaneCM/EtOAc (76:20:4) giving 1.65g.(§ 8% yield) of a pale yellow oil after concentration and
dr;'ing in vacuo. Note that the trityl protecting group would hydrolyze when exposed to TFA while
running the sample on HPLC. o

Alter;iately, the reaction could be carrted out in dry DCM. A reaction ﬁsing 5.44g (14.5 mnmol)
of trt-allo-threonine methyl ester (2) in DCM (100ml) with PPhs (3.8g, 14.5mmol), pure DEAD
(3.4ml, 21.8mmol) in DCM (5ml) and DPPA {6.3ml, 24.0mmol) in DCM (10ml) were combined -
following the procedure above: ArAﬂer 3 days, the reaction did not progress fuither by TLC and LCMS.
After the same work up, 2.97g of the producf was obtained in 51% yield.

~ HPLC(220nm, 41min. run) 40.5 min.; HPLC(220hm, 17min. ran) 16.32 min.; LCMS:
LC(214nm) 3.7 min., MS(ES+) m/z 401.2 (Co4H2sN;0, +H requires 401.15).
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Preparation of 2<(S)-Amino-3-(R)-azido-butyric acid methyl ester HCI Salt (4),

N _ ' * HCI

D N "

N T DCMRT, Ny OMe

H o 2.5h 3

-, \
Reagent - MW EQ g/ml mmol
Trt-Azido-Thr-OMe (3) 400.47 1.0 479g | 11.98
TFA ' 57 ml
CHCls (dry) | ~ 3ml

A solution of Trt-Azido-Thr-OMe (3) (4.8g, 12.0mmol) was dissolved in a 95% TRA/DCM
solution (60ml) at rt with stirring, After 2.5 h, the reaction was complete by LCMS. The bright yellow -

solution was diluted with 0.5 N aq. HCI (300ml). The aqueous layer was extracted with DCM
" (2x30ml) and then lyophilized to dryness. The white solid was dissolved in AcCN/water (50:50)
(100ml) and again lyophilized to dryness to produce a consistent powder and remove as much of the

. TF'Ar'as possible. The azido-Thr product (4), 2.26g (97% yicld, 95% pure) of a white solid,:was:

obtained as the HCl salt.

HPLC(220nm, 4 1min. run) 7.91 min.; HPLC(220nm, l'lmjn.nmj 3.36 min; LCMS:
LC(2141m) 0.48 min., MS(ES+) m/z 159.3 (CsHyN4O» +H requires 159,08).
Preparation of 3-(R)-Azido-2-(S)-[(4 f—ethyl-biphenyl-d—carbonylj—amino]—butyric acid mi-athyl
ester (6).

o - " EDC,HOBT, . | H o
4 DIEA, DCM, 6
‘ ] RT : co .
Reagent - MW . EQ g/ml mmol
Azido-Thr-OMe'HCI (4)  194.62 1.0 195 mg 1.0
Biphenyl Acid (5) . 226.27 1.0 226 mg 1.0
HOBT 153 1.0 158 mg 1.0
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- EDC-HCI - 191.17 13 249 mg 1.3

DIEA. o ‘ 129.25 25 0.44 ml 2.5

DCM(de) ' ' 10 ml

A EDCHCI (249mg, 1.3mmol) was added to .a-stirred colorless solution of azido-Thr-
OMe-HCI (4) (195mg, 1.0mmol), HOBT (158mg, 1.0mmol), 4’-Ethyl-biphenyl-4-carboxytic acid (5)
(226mg, 1.0mmol) and DIEA (0.44rl, 2.5mmo!l) in DCM (10ml) at rt under N;. After 24 h, the
reaction bad reached completion by TLC (Hexane/EtOAc (60:40) (Rf=0.3)) and LCMS. The reaction
was evaporated under reduced pressure to a brown tat. The crude product was dissolved in EtOAc
(100ml) and . washed with 0.2N aq. HCl (2x50ml), aq. sat. NéHCOg, (50ml), brine (50mi), dried _
(Na;S0Oy), filtered and concentrated under reduced pressure to yield a crude brown solid. The crude
material was furthe;‘puriﬁed by column thomatograph)'r eluting with Hexane/EtQOAc (70:30) giving

245mg (67% yield) of pure product after evaporation and drying in vacuo.
_ HPLC(220nm, 41min. run) 33.87 min.; HPLC(220nm, 17min. run) 15.61 min; LCMS:

LC(214nm) 3.25min., MS(ES+) m/z 367.2(Ca0H22N403 +H requires 367.17).

Preparation of 3-(R)-Amino'-z-(S)—[(4’-ethyl—biphen;ylﬁ-carbonyl)—amino]-butyric acid methyl .
ester (7). |

. O 10% P/ H- Y
A e ot o N
N OMe . NN OMe
0

MeOH, RT, 3h | H &
& ‘ 7
Reagent ~ ' MW ' EQ ' gl miﬁi;l
'B'iphe,lnylA'zido-nu © 36641 " 1.0 244 mg 067
0%P4C R  200mg
H; (gas) _ . 12 balloon
MeOH (dry) a - 10 ml

A solution of bipheny! azido-Thr methyl ester (6) (244mg, 0.67mmol) in MeOH (10ml) was
~ made by sonicating until the milky precipitate cleared. After bubbling nitrogen through the reaction
so!ution. for 30 sec., 10% Pd/C was added in one portion. The reaction was stirred under nitrogen at
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RT. The reaction. was exposed to aspirator vacuum to remove the nitrogen and then opened to the

hydrogen gas at balloon pressure (~1 atm). The reaction stirred for 3h at which time thé hydrogen was .

exchanged for nitrogen. The reaction was filtered through a pad of celite to remove the pailadium.
The celite pad was washed with MeOH (30ml). The combined fractions of MeOH were evaporated

splid.

HPLC(ZZOIIHI, 171111]1 run) 10. 79 min.; LCMS LC(214IIID) 2 21 min., MS(ES+) m/z 341.2
(CaoHagN20, -+H requlres 341 18).

Preparatibn of 3—(R)-Aminq~2—(8)7[(4’-ethyl-hiphenyl_-4-ca_rhonyl)-amino]—hutyl—hydfoxamic dacid
® .

o oSN oM, Naowe M
O .IWOM‘* _ MZOH, Dcii; - O Q j;(N‘OH

H 0 3pmin.. RT g
, :

_Reagent MW EQ g/mi - rn-mol s
Amino-Thr-OMe (7) 4042 10 2V5mg 066
HNOHHCI . 6949 100 460mg 66 |
NaOMe | 54,02 ~12.0 A0mg 792
MeOH (dry) T m

DCM (dry) _ | 5 mi

To a stirred suspensmn of blphenyl amino-Thr methyl ester (7) (225mg, 0.6mmol) and
hydroxylamine HCI salt (460mg, 6.6mmol) in MeOH (7ml) and DCM (5ml) was added fresh solid

NaOMe powder (430mg, 7.92mmol) in one portion. After stirring for 2 min. at rt under nitrogen, the
" pH of the reaction on wet pH paper was approximately 7-8. The suspension had change from larger

particles of white solid to a ﬁnély—divided milky consistency. The pH of the reaction was checked
after adding small portions of NaOMe (50' -100mg) and allowing 2 min. for the reaction to cquilibrate
’I‘he pH of the reaction reached a stable 11-12 after the final portion of NaOMe was added (250mg

otal) The reaction was initiated at pH 11 and proceeded quickly. Afier 30 min., the reaction reached
85% completion as determined by LCMS, and the reaction was placed in a -10 °C bath. The cold
. mixture filtered over fine fiiter paper on a Biichner funnel. The white residué was washed with MeOH

82

under reduced pi'ess_ure and dried in vacuo to give 225mg (99% yield) of pure produce (7) as a white



(15m1). The organic fractions were collected and concentrated under reduced pressure to give crude
product (750mg). The crude product (only ene 150 mg portion) was dissqlved in DMSO (1ml), AcCN
(100pl) and water (100pl), passed through a Teflon syringe filter, and the clear filtrate was injected on
a preparative HPLC. The purification used a 20x50 mm Uliro 120 C18 column running a 22 ml/min
2% gradient (AcCN/water, 0.1% TFA) for 16 min. The purified fractions were 1y0ph1'iized to dryness.
The product as fhe TFA salt was dissolved in AcCN/water (50:50) (Sml), IN aq. HCI (1 equivalent)
and lyophilized again to give 11.5 mg of white powder as an HCI salt (23% yield).

, HPLC(220mm, 41min. run) 19.31 min,; EPLC(220nm, 17min. run) 9.39 miu; LCMS:

LC(214nm) 1.98 min., MS(BS+) m/z 342.2 (CisHasN30; +H requires 342.17).

. Synthesis of 4°Benzamide Biphenyl Threonine Hydroxamic Acid

Example 6: Biphenyl-4,4'-dicarboxylic acid 4'-{(3-Boc-amino-propyl)-amide] 4-[((2R)-hydroxy-
(18)-hydroxycarbamoyl-propyl)-amide] (6), and '
Example 7: Biphenyl-4,4'-dicarboxylic acid 4'-[(3-amino-propyl)-amide] 4-[((2-R)-hydroxy—(1S)-
hydroxycarbamoyl-propyl)-amide] (7)
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N H020002H |
H,N ' '

N\ i - P
OB BoR, DIEA, DMF, 18 h

4

“BocHN._~__NH,
EDCI, HOBt, DIEA
DMF, 24 h
OH
H .
N
Hp, PA(OH), T OH
R e
THF, MeCOH .
16h
OH
: H
 TFA, DCM Neon
, DX il :
25h

Synthesis of (ZS,BR)-2-2.mino-3-(phenyl‘methoxy)—N—(phenylmethuxy)hutanamide ) -

(© 1. BaONH, « HCI . K©
H EDCI, HOBt, - H

e NY° DIEA,CH0,  CHa
>L0/'”\N ~ O 2. TFA/ICH,Cly HoN
H o {1:1)
3. aq. NaHCO,

Boc-Thr(OBn)-OH -

Procedure:

Toa éuspengion of benzylhydroxylamine hydrochloride (8.310 g, 52.06 mmol), Boc-Thr{OBn)-
OH (14.01 g, 45.28 mmol), EDCI (10.01 g, 52.21 mmol), and HOBt (6.90 g, 51.06 mmol) in CHyCl;.
(300 mL) at 0 °C was added diisopropylethylamine (28.3 mL, 162 mmol) with stirring. The cooling
bath was removed after one hour and the reaction mixture stirred at ambient teraperature for 20 h and

was then diluted with CH;Cl, (300 mL). The organic layer was washed with 1.0 M HC1 (2 x 200 mL),
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sat. NaHCO; (2 x 200 mL) and brine (200 mL), dried over MgSQ, and concentrated to give 14.5 g ofa

white solid. The crade solid was treated with a solution of trifluoroacetic acid (90 mL) in CH:Cl, (90

mL) and stitred for 2.5 h. The reaction mixture was concentrated by rotary evaporétion and then

diluted with CH,Cl, (600 mL). The organic layer was washed WIth sat. NaHCO; (2 x 200 mL), dried

over MgSO4 and concentrated to give a d;'irk orange oil. Purification by silica gel chromatography
(50:1 CH,Cl,/MeOH) afforded (28,3R)-2-amimo-3-(phenylmethoxy)-N-(phenylmethoxy) butanamide

(A)(B9g)asa pale yéllow oil. Rf (50:1 CH,Cly/MeOH on silica gel) = 0.2.

Preparation of (1S,2R)-4'-(2-benzyloxy-1-benzyloxycarbamoyl-propylcafbamoy_l)—biphenyl—4-

cqrboxylic acid (3).

Reag'ent. | MW | __ ii}q. ) g/ml. mmol - .
Amine(1) 314.38 10 0.944 g 3.00
Dicaboxylicacid ) 24223 19 1360g 5.61
BOP | 4423 15 2007g 454
DIEA 129.25 3.3 L.7mL 976
DMF | | g 200 mL

To a suspension of 4,4’I—biphenyldicarboxylic acid 2 (1.360 g, 5.61 mmol) in DMf {180 inL)
was added BOP (2.007 g, 4.54 mmo}) and DIEA (1.7 mL, 9.8 mmol). A solution of (18,2R)-2-amino-
3,N-bis-benzyloxy-butyramide 1 (944 mg, 3.00 mmoi) in DMFE (26 mL) was added and the reaction
stiréd for 18 b, The solution was diluted with EtOAc (250 mL) and ‘washed with 1.0 M HCI (500
mL). The aqueous layer was extracted with EtOAc (-25 0 mL) and the organic layers combined. The
organic layer was-washed with 1.0 M HC1 (250 mL), dried over MgSQy, and concentrated to give a

- crude yél]ow solid. Purification by silica gel chromatography (60:1 CH;Cly/MeOH) gave 210 mg -

( 1S,2R)—4'-;(2-benzyloxy—1-benZyloxycarbamoy]-propylcarbm:_uoyl)-biphenyl—4—carboxylic - acid - 3.
(13% yield) as a yellow solid. R¢= 0.80 (10:1 CH,Cl,/MeOH); LRMS (ESH) m/z 539.1 (C3H3aN2054
+ H requires 539.22).
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Preparation of biphenyl-4,4'-dicarboxylic acid 4'-[(3-(Boc)-amino-propyl)-amide]-4-[(2R)-
benzyloxy-(1S)-benzyloxycarbamoyl-propyl)-amide] (5).:

Reagent . MW Eq. ' g/mL ‘mmol_

Biphenylcarboxyiic acid (3) 538.59 1.0 - 0200g 0371
Amine (4) 17424 11 007lg 0407
EDCI : 191.71 - 11 0078 g 0.407
HOBt 135.13 1.0 0.052 g 0.385
DIEA _ 12925 2.7 180 pL. 1.0 -

' DMF |  2mL~

To a solution of biphenylcarboxylic acid 3 (200 mg, 0.371 mmol), EDCI (78 mg,-0.407 mmol), B
and HOBt (52 mg, 0.385 mumol) in DMF (2 mL) was added #Butyl N-(3-aminopropyl)carbamate 4 (71 7

mg, 0.407 mmol) and DIEA (180 pL, 1.0 mmol). The reaction mixture was stirred 24 h, diluted with
EtOAc (150 ij, washed with 1.0 M HCI (2 x 60 mL), saturated NaHC03 (2 x 60 mL), H,O (3 x 60
mL), dried over MgSO; and concentrated to give a crude white solid. Purification by si]ica gel
chromatography (25:1 CHzclz/MeOH) afforded 194 mg (75% ywld) of biphenyl-4.4'-dicarboxylic acid
4-{(3~ (Boc)—ammo—propyl)—am1de]4—[(2R) -benzyloxy-(1S5)-benzyloxycarbamoyl-propyl)-amide] 5 as
a white solid. Ry = 0.15 (50:1 CH,Cl/MeOH); LRMS (BS+) m/z 695.2 (CqoHgN:O7 + H requires
695.35).

Preparatmn of Blphenyl-4 4‘—d1carboxyhc acid 4'—[(3-Boc—ammo-pr0pyl)-am1de] 4—[((2R)-
hydroxy—(lS)—hydroxycarbamoyl—propyl)-amlde] (6).

Reagent MW Eq. g/mL, mmol
Biphenyl diamide (5) 69482 1.00 0.190g 0273
PA(OH), (20%/C) 10642 015  0020g  0.040
H (g) | ' balloon

THF ' 50mL -

MeOH " 3.0mL
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A solution of dibenzyl-protected threonine hydroxamic acid 5 (190 mg, 0.273 mmol) in THF (5
mL) and MeOH (3 mL) was charged with Pd(OH), (20%/C, 20 mg, 0.04 mmol) and stirred under a
hydrogen atmosphere (balloon pressure) forl6 h. The crude mixture was filtered through a plug of
celite eluting with 2:1 MeOB/THF (15 mL) and concentrated to give an orange syrup. Purification by .
silica gel chmﬁl_atography (5:1:1 THF/MeOH/CH,CI; afforded 110 mg (;18% yield) of biphenyl-4,4"-
dicarboxylic acid 4'-[(3-Boc-amino-propyl)-amide] 4-[((2R)-hydroxy-(1S)-hydroxycarbamoyl-propyl)-
amide] as a white foam, mp 75-77 °C. Rf 0.20 (10:1 CH,CL/MeOH); LRMS (ES+) m/z 515 4
(Ca6H34N;O7 + H requires 515.26). _ v

Preparation of Blphenyl-4 4'-dicarboxylic acid 4'-[(3—anuno-propyl)—am1de] 4—-[((2R)-hydroxy—
(1S)-hydroxycarbamoyl—propyl)—amlde] (.

Reagent © MW Eq. g/ml, mmol

Boc-protected amine (6) 514,57 1.00 0.080 g 0.155
TFA ' : : ' 3.0 ml.
CH.CL - 3.0 mlL

A flask containing Boc-protected amine 6 (80 mg, 0.155 mmol) was treated with 50%
TFA/CH;Cl; (6.0 mL) and stirred for 2.5 h. The reaction mixtare was concentrated by rotary .
.evaporation to give a brown syrup. Purification by RP-I—]PLC (Cg column, CH,CN gradient 5-70%,
0.1% TFA, UV analysis 300 nm, 36 mln) and 1yophﬂlzat10n of the collected fractions afforded 14 mg
(21% yield) of b1phenyl—4 4'-dicarboxylic acid 4’-[(3-—ammo-propyl)—amlde] 4—[((2R)—hydmxy—(1 S)-
hydroxycarbamoyl-propyl)-amide] as a white solid. LRMS (ES+) m/z 415.3 (Cy;HagN4Os + H requires
415.20); RP-HPLC (300 nm, 36 min run) 18.2 min. |

Example  ~ 8: Synthesis - of - N-(2-(N-hydroxyearbamoyl)(2S)-2-{[4-(4-
ethylphenyD)phenylfcarbonylamino}ethyl)acetamide (4) '
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HzN N
\L » Acy0, pyridine Ac” \'\ HoN-O-Trt Resin,
HO. A\, ..Fmoc > R X HATU, DIEA, NMP
Wi “N THF HOW{U N,Fmoc -
o H H
1 2
O
SR NH
1. Piperidine, DMF . H ( o
2. HATU, DIEA, NMP - Ho’Nm“‘ N
"“Ethyt-biphenyl- o H

4-carboxylic acid
3. TFA, water

Preparation of 3-Acetylamino-2-(9H-fluoren-9-ylmethoxycarbonylamino)-propionic acid (2).

HaoN

HO.

TN

Reagent -
Fmoc-DAP-H(1)

" Acetic anhydride

Pyridine
THF

I Acz0, pyridine
W .Fmog >
OTHF.

MW EQ
3264 1.0

-.102.09 1.5

791 . - 20

K
Ac” I
HO._ ., _Fmoc
MY N
T
2
. g/ml ‘mmol
980 mg ‘3.0°
4250l 45
- 483 uL 60
20 ml

. Acetic anhydride in THF (5ml) was added to a cloudy mixture of Fmoc-DAP-H (1) (980mg, -
3.0mmol) and pyridine (483uL; 6.0mmol) in THF (15ml) with stirring at rt. After 4 hours, the clear

pale yellow solution had reacted completely by LCMS. . The reaction was evaporated under reduced
pressure. The residue was dissolved in EtOAc (150ml) and washed with 0.1M NaHSO, (50ml), water
(50m), sat. brine (50ml), dried with Na,SOs, filtered and concentrated under reduced piessu:e to give
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1.1 g of cude product as a white solid. The crude product was purified by prep. HPLC to give 0.99 g
(90% vield) of acyl-DAP (2). '

Preparation of (2-Acetylamino-1-hydroxycarbamoyl-ethyl)-carbamic acid 9H-fluoren-9-ylmethyl

ester trityl resin 3).
FIZII H
Ac” HpN-O-Trt Resin, - N"AC
Ho. o Fmoe  HATU, DIEA NMP Iy [ .
! — @y
O . o : O
2 _ .3
Reag.en{ ) MW EQ g/ml mmol
HoN-O-Trt Resin . 10 120 mg 0.113
Fmoc-DAP(Ac)-H (1) : 3684 5.0 980 mg 0.564
HA.TU : ' L 380 5.0 0.146 g 0.564
DIEA. ‘ 129.25 10.0 196 ul 1.13

NMP ' a 1.7 ml

- A solution of Fmoc-DAP(Ac)-H (1) (980mg, O.561'ninol),- HATU (0.146g, 0.56mmol) in NMP

.(1.7ml) was made. -After 2 min. of shiaking, the activated acid was added to the deprotected H,N-O-Trt

Resin (120 mg, 0.113mmol) at rt with shaking. [Deprotection of the Fmoc group from the Tesin was
accomplished using .20% piperizine in DMF (4ml) for 2 hours twice. The resin was drained and
washed with DMF (2x51ml) and DCM (2x5ml).] After shaking for 20 hours, the reaction was drained

. and washed 'with DMF (2x5ml) and DCM (2x5ml). The tesin was dried and used as is in the next

reaction.

Preparation of N-(2-(N-hydroxycarbamoyl)(2S)-2-{[4-(4-ethylpheny)phenyi]

carbonylamino}ethyl)acetamide (4)

Preparation of (2-Acetylamino;l-hydroxycarbamoyl-ethyl)-carbamic_ acid 9H-fluoren-9-ylmethyl ester '
trityl resin (3). T
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e NH
) [N\AC 1. Piperidine, DMF N H ]i 0
2. HATU, DIEA, NMP AN
O’N\"‘“\ N,Fmoc 4'-Ethyl-biphenyi- HO \g t’l O
: o H 4-carhoxylic acid ; >
: 3 . 3.TFA, water _ O
4
Reageﬁt MW "~ EQ g/ml - mmol
Fmoc-DAP(Ac)-Trt Resin (3) _ 1.0 - 120mg 0.113
A'"-Efbiphenyl 4-carboxy acid 2263 5.0 9lmg 04
“HATU 380 50 T 152 mg 0.4
DIEA 129.25 100 140 ul 0.8
NMP . | 1.0 ml

The resin was treated with 20% piperizine in DMF (4ml) for 2 hours twice. The resin was -
" drained and washed with DMF (2x5ml) and DCM (;?.XSI[II). The resin was dried in vacuo. A solution

of 4'-Bthyl-biphenyl-4-carboxylic acid (91mg, 0.4mmol), HATU (152g, 0.4mmol) in NMF (1.0ml)

was made. Afier 2 min. of shaking, the activated acid was added to the deprotected H-DAP(Ac)-Trt .
resin (120 mg, 0.-1131‘nm01). at rt with shaking; After shaking for 18 hours, the reaction -_was drained
and washed with DMF (2x5ml) and DCM (2.x5m1).- The resin was dried in.vacuo. The product was
cleaved from the resin throngh treatment with a solution of TFA (500uL), DCM (500uL) and water
(S0uL for 25 min. The resin was filtered and washed with fresh DCM (2ml). .The combined TFA and
DCM fractions are evaporated under reduced pressure. The residue was diluted with CHyCN/water
(:15 Oml) and lyophitized. The crude product was purified by prep. HPLC. The crude product was
dissolved in DIV_[SO (1mI), passeﬂ through a Teflon syringe ﬁlter, and the clear filtrate was injected on
a preparative HPLC. The purification use;d a 20x50 mm Ultro 120 C18 column running a 22 ml/min-
2% gradient (AcCN/water, 0.1% TFA) for 16 min. The purified fractions were lyophilized to dryness.
The solid residue.was lyoi)hﬂized again ﬁon-xCHgC.N/watcr (1:1) (5ml) give 8.6 mg of pure product -
4) (~21% yield). | '

Example 9: Synthesis. of 4'-Ethyl-biphenyl-4-carboxylic acid (1-hydroxycarbamoyl-2-
methanesulfonylamino-ethyl)-amide (3) '
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Preparation of 4'-Ethyl-biphenyl-d-carboxylic acid (2-amino-1-hydroxycarbamoyl-ethyl)}-amide

trityl resin (2).

/fxiloc

NH_ 1. Dimethyt barbituric

1 25, P

Reageut ' - MW - EQ' : -gml mmol |,
Biphenyl-DAP(Alloc) Trt Resin (1) 1.0, 500 mg 0.35
Dimethyl barbituric acid . 156.14 '  10.0 - 600 mg - 35
PA(PPhs); 11356 10 = 438mg 0.35
PPhy 262.3 20 202mg 07

DCM C ' B 11.0 ml

- Pd(PFhs)s (438mg, O.éSmmc_bI) was added to a vial containing biphenyl-DAP(Alloc)-Trt Resin
(1) (500mg, 0.35mmol), Dimethyl barbituric acid (600mg, 3.5mmol) and f’Ph‘g (438mg, 0.35mmol} in
DCM (11ml) at rt under argon. The mixture was sparged with argon and shaken for 16 hours. The
bnght yellow mixture was drained and washed with DMF (81101111) abhd DCM (8x10ml). The resin
~ was dried in vacuo to give the deprotected DAP resin 2,

* Preparation  of 4'~thyl—biphenyl—41carb6xylic aci;l (1-hydroxycarbamoyl-2-methane
sulfonylamino-ethyl)-amide (3).

NH» - H
" o e H 0
1. MsCl, Lutidine, DCM N- ok

,N W . T - HO t N
@/\-0 \g E @ _2. TFA, water . \g H O

Reagént MW EQ g/ml mmol
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" Biphenyl-DAP-Trt Resin (2) 1.0 160 mg 0.11

Methanesulfonyl chloride 114.55 10.0 85ul 1.1
Lutidine 107.16 15.0 190 uL. L6

DCM L.5mi

Methanesulfonyl chloride (85111,,‘ 1.1mmol) was added to a mixture of deprotected DAP resin
(2) (160mg,-0.11mmol) and lutidine (190uL, 1.6mmol) in DCM (1.5ml). After shaking for 16 hours,
the mixture was drained and washed with DMF (10x2ml) and DCM (5x2ml). The product was

.. cleaved from the resin through treatment with TFA/water (4:1) (1.5ml). After shaking for 45 min., the

TFA solution was collected from the resin by filiration, and the resin was washed with TFA (1ml) and
TFA/water (1:1) (10ml). The combined TFA fractions were concentrated under reduced pressure t6 a
reddish-brown solid. The product, identified by LCMS, was purified by prep. HPLC using a 20x50
mm Ultro 120 C18 column running a 22 ml/min 4% gradient (AcCN/water, 0.1% TFA) for 16 mm
The puﬁﬁed fractions were lyophilized to dryness. The solid residue was lyophilized again from
CH:;CN/water (1:1) (5ml) give 4 mg of pure product as a white solid (3) (~9% yield). ‘

Example 10. Synthesis of 4'—Ethyl-blphenyl-4-carboxyhc acid” [2-(3, 3—d1methyl—ure1do)-1—
hydroxycarbamoyl-ethyl]-amide (3) (Continued from compound 2 of Example 9 above) '

1. Dimethyicarbamyi
chioride, lutidine, DCM

2. TFA, water
Reagent _ MW EQ g/ml mmol -
' Biphenyl-DAP-Trt Resin (2) ' 1.0 125 mg 0.096
Dimethylcarbamyl chloride 107.5 10.0 103 mg 0.96
Lutidine ' 107.16 20.0 225 uL 192
DCM 1.5 ml
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Dimethylcarbamyl chloride (103mg, 0.96mmol) was added to a mixture of deprotected DAP
resin (2) (125mg, 0.696mm01) and lutidine (225ul, 1.92mmo]) in DCM (1.5ml). After shaking at rt
for 5 hours, the mixture was drained and washed with DCM (5x2ml), DMF (5x2ml) and DCM
(5x2ml). The product was cleaved from the resin through treatment with TFA/water (4:1) (1.5ml).
After shaking for 45 min., the TFA solution was collected from the resin by filtration, and the resin

~ was washed with TFA/water (1:1) (2ml). The combined TFA fractions were concentrated under

reduced pressure to a reddish-brown solid. The product, identified by LCMS, was purified by prep.
HPLC using a 20x50 mm Ultro 120 C18 column running a 22 ml/min 4% gradient (AcCN/watet; 0.1%
TFA) for 16 mim. The purified fractions were lyophilized to drymess. The solid residlie was
lyophilized again from CH;CN/water (1:1) (Sml) give 5 mg of pure product as a white solid (3) (~13%
yield).

Example 11: Synthesm of 4'-Ethyl-biphenyl-4-carboxylic a(:ld [2~(2-amino-ethylamino)-1-
hydroxycarhamoyl—ethyl]—amde (2).

L9 4 NH3
H/[K_/N‘Bbc
: mgwc:q. AcOH H‘oﬁ
2. 1M HG! i 0
Reagent _ - MW EQ . g/ml | mmol
Biphenyl- DAP-hydroxamate (1) 3274 1.0 20mg . 0.09
Boc-aminb-acetakiehyde ' 159.19 4.0 64mg - 0.'4 '
NaBH;CN ' 62.84 100 3.1mg 0.05
Acetic acid ' . 60.05 20.0 6 ul. 1.00
DCM o 1.5 ml .

NaBH;bN (3.1mg, 0.05mmol) followed by acetic acid (6uL, 1.0mmol) were sequentially added
to a stirred suspension of bipﬁenyl-DAP-hydroxamate (1) (20mg, '0.096mmol) and Boc_:—amjno-
acetaldehycie (6.4mg, 0.4mmol) im MeOH (1.5ml} in a 4 ml vial. The reaction was followed by
LCMS.- After stirring 12 houss, the cloudy reaction was only 50% completé. The teaction was
concenirated under reduced pressure to a thick slurry that was dissolved in DMSO. The product was
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purified by prep. HPLC usiﬁg 2 20x50 mm Ultro 120 C18 column rumning a 22 ml/min 3% gradient
(AcCN/water, 0.1% TFA) for 16 miin. The purified fractions were lyophilized to dryness. The dried
pow&ér'was dissch)l';fed in CH3CN/water (1:1) (1ml) and 1M HCI (700ul). After heating at 50 °C for
75 min., the reaction mixfure was again lyophilized to dryness to produce 7.1 mg of product (2) as a
21HC1 salt white powder (~17% yield). '

Example 12: Synthesis of N-(1- (I\I-hydroxycarbamoyl)(ls ZR)-Z-hydroxypropyl) [4-(2-
phenylethynyDphenyl] carboxamide

o 1"( >——: 2_.
/@JLOME PdCIa(PPhg)s, Cul,
! Et;N, THF
——————

1 2. MeOH, NaOH

1. H-Thr-OMe-HCl,
HBTU, DIEA, DMF

NH20H-HGY,
NaOMe, MeOH

OH
H
N Ny
H 5

/G)LOMB PdCiy(PPh)z, Cul,
’ EtsN, THF
Zwonrean

1 2. MeOH, NaOH

Reagent MW EQ g/ml . mmol
Todo-benzoate 1 262 10 200g 76.34
Bthynyl-benzene2 102 11 8.56 g §3.96
PdCl,(PPhs), 02 0 0012 065g 0.92
Cul 19 0024 0.35g 1.83
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TEA 101 1.5 l6ml | 114.5 d=0.726

THF (dry & sparged with argon for 5 min.) < 110ml

The 4-iodo-benzoic acid methyl ester 1 (20.0g, 76.34mmol), ethynyl-benzene 2 (8.56g,
83.96mmol), PdClp_(PPhg);_- (0.65g, 0.92mmol), and Cul (0.35g, 1.83mmol) weie mixed with THF
(1 10m1)‘i11 a round bottom under argon. The dry THF was sparged with dry, oxXygen-free argon for at -
least 5 min. immediately before use. The reaction was cooled to 10 °C and TEA (16ml) was added.
The cooling bath was removed and the reaction was stirred at RT under argon. After 2.5h, the reaction
was diluted with EtOAc (400 ml) and the solids were filtered off through a pad of celite. The organic
filtrate was washed with 1M HC] (60ml), sat. ag. NaHCO; (60ml), water (60ml), brine (60ml), dried
with Na;SO., ﬁltefed and concentrated under reduced pressure. The crude solid methyl ester was
dissolved in MeOH (400ml), 6M NaOH (30ml) and water (50ml). The reaction was stirred at 70 °C
until a clear solution was formed (about 1h). The reaction could be followed by LCMS. The reaction
was cooled and diluted wfth water (500ml) and hexane (100mi). The pH was adjus_fed to pH 6-7. The
white solid that formed-was collected and washed with water (31'5601111) and hexane (3x60ml). The
solid 3 was dried in vacuo yielding 17.3g (approximately quantitative yield in 99% purity).

) o : .
Preperation of 3-Hydroxy-2-(4-phenylethynyl-benzoylamino)-butyric acid methyl ester ({I)

o ~OH
1. H-ThROMe'HOl,. OMe
HBTU, DIEA, DMF O N

- ~ O
® .
Reéagent | MW - EQ - g/ml mmol
4-Phenylethynyl-benzoiq acid (3) .222 1.0- 155¢g 7.0
Threonine methyl esteI'I-iCi 169.65 .14 166 g 9.8
HBTU 380 10 - 266g 7.0
DIEA | 12528 25  3.05ml 17.5

DMF ‘ : 21 ml



A solution of threonine (1.66g, 9.8mmol) and DIEA (1.53ml, 8.8mmol) in DMF (10ml) was
added to a stirred solufion of 4-phenylethynyl-benzoic acid 3 (1.55g, 7.0mmol) and DIEA (1.53ml,
8.8mmol) in DMF (11ml) at rt. After 12 h, the reaction was diluted with EtOAc (300ml) and washed
with 0.5M HCI (2x60m1), sat. aq. NaHCO; (60ml), 50% diluted brine (60ml), sat. brine (60mi), dried
with Na2504,‘ filtered and concentrated under reduced pressure. Upon drying in vacuo, 2.34g of white
solid was-obtained (approximately quantitative yield in 99% purity). '

Prepérati_on of N-(2-Hydroxy-1-hydroxycarbamoyl-propyl)-4-phenylethynyl-benzamide (5)

AN OMe NH;OH-HCI, P
INI . . NaOMe, MeOH . . N OH :
, o M Hol

.
Reagent . MW EQ .g/ml. | mmol
" Tolanoic-The-OMe @) 34042 : 0 234g 7.0
HgNOﬁ-HCl 69.49 10.0 481g 70.0
NaOMe " 5402 >11.0 416 g >77.0
MeOH (dry) - 50 ml
DCM (dry) L : | 30 mi

A solution of tolanoic-Thr methyl ester (4) (2.34g, 7.0mmoi) in Me‘OH (20ml) and
DCM (3Qrﬁ1) was added to a cooled (-10 °C bath}) suspensioﬁ of hydroxylamine HCI salt (4.81g,
70.0mmolj and NaOMe (4.16g, 77.0mm01) in MeOH (30ml!). Follow reaction by LCMS. After
stirring for 2 hours, the reaction seems to stall at 50% completion. Add an additional 1 equivalent of -
© NaOMe (0.416g). After 3 hours, the reaction was 75% complete. Add an additional 0.5 equivalent of
NaOMe (‘0.21g). After 4 hours, the reaction was 90% complete. Add an additional 0.15 equivalent of
NaOMe (0.064g) for a total of 12.65 equivalents of NaOMe. The pH of the reaction was between 11-
12 and had reacted about 95% completion. The reaction w:as diluted with EtOAc (500ml) and washed
with sat. ag. NaHCO; (2x60ml), 50% diluted brine (60ml), sat. brine (60ml), dried with NaxSOs,

filtered and concentrated under reduced pressure. The residue was dissolved in minimal DMA. The
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product was purified by prep. HPLC using a reverse phase Ultro 120 C18 column running a 2%
gradient (AcCN/water, 0.1% TFA). The purified fractions were lyophilized to dryneés. The product
as the TFA salt was dissolved in AcCN/water (50:50) (80ml), IN ag. HCI (13 equivalent) and
lyophilized again fo give 1.3 g of white powder in 55% yield and >97% purity.

Example 13: Synthesis of 3-(R)-Amino—2—(S)'—(3-phenylethynyl—benzoylamino)-butyl_;hyd_roxamic
acid (10) ' '

Preparation of 3-(R)-Azido-z—(S)-(3_-phenylethynyl—benzoylamino)-butyric acid methy! ester (9).

., *HCi co H
. N3 4 o 2 : . . SIS T | 1)
' S =X :
HoN™ Y Me . _ S S~ — ‘ ,\E-rorv‘le
O EDC, HOBT, ) H §. .

4 DIEA, DCM, . 9
RT : '

The synthesis of compound: 4 is described alqdvé."_Ihe tolanyl compound (9) was made by the _
same procedures as for compound (6). The product (9) was obtained in 92% yieid (952mg).

HPL.C(220nm, 41min. run) 32.64 min,; 'I-IPIC(ZZOnm, 17min. yun) 15.08 min LCMS: .
LC(2141m) 3.16 min., MS(ES+) m/z 363.1 (C20H1sN4O; +H requires 363.14). -

Preparation of 3-(R)-Amino-2-(S)-(3-phenylethynyl-benzoylamino)-butyl-hydroxamic acid (10)

| : " | NH;
- e Iﬂjo - 1. PPhg, THF x(:
.—————.—(___ M . - R
| - N ® 2. H;NOH, NaOMe U= y J"oH
0 .

B LU

Reagent MW . Eqg. g/ml mmqi

Amino-Thr-OMe (9) 362.38 1.0 726 mg 2.0
PPhs . 262.29 " 1.0 526 mg 2.0



H,NOH-HC1 - . 69.49 10.0 idg 20.0

NaOMe 5402 - ~120 i3g 24.0
THF (dry) | 20 ml
MeOH (dry) 20 ml

‘ ?Tﬁphéﬁylphoslﬂﬁne (526mg, 2.0mmiol) -was added to a stirred solution of-tblanyl-azido-Thr
methyl ester (9) (726mg, 2.0mmol) at rt. After 3 days the reaction reached completlon as Judged by
TLC (EtOAc/Hex (2:1)) and LCMS. The reaction was concentrated under reduced pressure to g'lve an‘ |
ivory colored solid. The crade axpmo—phosphme was dissolved i in MeOH (20ml) to give a pale yellow
solution. To the solution of amiﬁo—phosphine was added sequentially hydroxylamine HCI salt (1.4g,
20.0mmol) followed by fresh solid NaOMe powder (1.3g, 24. Ommol) to make a mﬂky pH 10
suspension. After 36 h, the reaction was complete by LCMS The reaction was evaporated under
reduced pressure to give a yellow solid that was dried in vacuo. The crude product (2.75g) was
triturated with ether (3x50ml) to remove impurities (P(O)Phs) and then was dissolved in abs. EtOH
(120ml) w1t11 sonication for 15 min.. A fine white powder was suction filtered off, and the clear
yellow ethanolic portion “.ras concentrated to a small volume. The crude product was dissolved in
DMSO (8ml) and purified by preparatwe HPLC (Ultro 120 C18 TSﬂOOmm columm) running a
gradient (AGCN/water, 0.1% TFA) from 5 to 70% for 55 min. The punﬁed fractions were pooled
together and lyophilized to d.ryness. The product as the TFA salt was dissolved in AcCN/water (50:50)
(100ml), 1IN aq. HC1 (1 equivalent) and lyophilized again to give 325 mg of light yellow powder as the
HOL salt (43% vield). B ' o S

HPLC(220nm, 41min.run) 18.31 min.; HPLC(220nm, 17min.run) 9.11 min; LCMS:
LC(214nm) 1.91 min., MS(BS+) m/z 338.1 (C19HjsNsO +H requires 338.14).
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Synthesis of 4’«(N—Acylamino)-Tola11 Dap Analogs

Example 14: Synthesis of 4-({4-[(aminoacetyl)amino]phenyl} ethynyl)-N-{(lS)—l—(ammomethy1)-2-
(hydroxyam1no)—2~oxoethy]]benzamlde

'CH,Cl, DMF
24 h

o Boc-Gly-OH . o
=  BocHN
HzN@-—‘ EDCI, HOBt \)Lﬁ{}ﬁ
1 2
o

_ L-Dap-(Boc)-OMe -0
ST OH - N CH3
, EDCI, HOBY, N
z : DIEA, DMF P
. 3 .

NHBoc
"20h
4

PACl,(PPhg),, Cul
EigN, CH3CN, 22 h

i. NHyOH-HCI, NaOMe
MeOH, THF, 0°C

ii. TFA, CH,Cl,

Preparation of 2-N-Boc-amino-N-(4-iodo-phenyl)-acetamide (2).

' —  Boc-Gly-OH Q9 -
H N@‘I y — BOCHN\)J\N . 'l
27 EDCI, HOBt o

b

CHyCl,, DMF

1 24h _ |
Reagent MW Eq. g/ml | mﬁml
Boc-Gly-OH 175.19 100 1752g 10.0
4-Todoaniline (1) . 21903 1.04 2290 g 10.4
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EDCI ‘ 191.71 1.04 o 1994 ¢ 10.4

HOBt . 13513 1.00 1351 g 10.0
DCM o 18 mLL
DMF _ 1 ml

A solution of Boc-Gly-OH (1.752 g, 10.0 mmol) in. DCM (18 mL) and DMF (1 mL) was
treated with EDCI (1.994 g, 10.4 mmol) and HOBt (1.351 g, 10.0 mmiol). After stirring 15 min, 4-
iodoaniline 1 (2.290 g, 10.4 mmol) was added and the reaction monitored by TLC (25:1 DCM/MeOH
(Ry=0.6)). After 24 h the solution was diluted with EtOAc (250 mL), washed with 1.0 M HCI (3 x
100 mL), sat.- NaHCO; (3 x 1 00 mL), brine (3 x 100 mL), dried over MgSQOy, filtered and concentrated
in vacuo to afford 2.900 g (77% yield) of a white solid.

Preparation of (25)-3-N-Boc-amino-(4-ethynyl-benzoylaminoe)-propionic acid methyl estex (4). ("
- . L-Dap-(Boc)- OMe i
OH ocH3
- EDCI, HOBt,
== DIEA, DMF
~ 20 h
3 .
Reagent - : MW . Eq. g/mL mmol
4 Ethynylbenzoic acid (3)  146.14 1.0 0910 g 6.22
. H-Dap(Boc)-OMe-HCl1 254.71 1.2 1.903 g 7.47 .

EDCI 191.71 12 l432g 747
HOBt . 135.13 1.1 0910g 6.73
DIEA 129.25 32 3.5mlL 20.0
DMF ' A 50 mL (s

Triethylamine (3.5 mL, 20.0 minol) was added to a stirred solution of 4—ethyny1benzoic acid 3
t910 mg, 6.22 mmol), H-Dap(Boc)-OMe hydrochloride (1.903 g, 7.47 mmol), EDCI (1.432 g, 747
mmol), and HOBt (910 mg, 6.73 mmol) in DMF (50.0 mL). Aﬂer stirring 20 h, the reaction mixtore
was diluted w1th EtOAc (400 mL), washed w1th 1.0 MHCl (2 % 100 mL), saturated NaHCO; (2 x 100
mL), H;O (4 x 100 mL), dried over MgSO,, filtered and concentrated in vacuo to give 2.140 g (99%
yield) c;f a tan solid, mp = 110-111 °C. LRMS (ES+) m/z 346.9 (C1sH22N,05 + H requires 347.10).
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NHBoc

. | | 4
| NN OCHs
PdCly(PPhg)y, Cul - O b

0

. EtzN, CHsCN, 22 h

,;’,
o [
| }N 5
BocHN— H

To a suspension of methyl (28)«3-[(tert—'butdxy)ca.rbonylamino]-2-‘[(4-
ethynylphenyl)carbonylamino]propanoate (4) (200 mg, - 0.577 mmol) and 2—[(t§3rt-‘
butoxy)carbonylamigo]-N-(4-iod0phenyl)acetamide (2) (476 mg, 1.26 mmol) was added Et;N (350
pL, 2.5 mﬁml). The solution was purged with a stream of N for several minutes and PACL(PPh;)2
(20 mg, 0.028 mmol) and Cul (106 mg, 0.055 mmol) were added. The reaction mixture was stirred at
ami)ieu'tl teniperature for 22 h and then concentrated by rotary evaporation. The erude black residue
was chromatograﬁhed twice by silica gel chromatography (30:1 CH,Cly/MeOH) to give 285 mg (83%)
of methyl (28)-3-[(tert-butoxy)carbonylamino}-2-( {4-[2-(4- 2 [(tert-
butoxy)carbonylamino]acetylamino}phenyl)eth}n_lyl]phenyl}carbonylafnino) pfopanoate (5) as a

yellow foam.

i. NHoOH-HCI, NaOMe
MeOH, THF, 0 °C

ii. " TFA, CHoCly

- Q
e

_ To a solution of'hydroxylamine hydrochloride (98 mg, 1.41 mmol) in MeOH (1.3 mL) at 0 °C

was added 25 wt% NaOMe (460 mg, 2.13 mmol). The solution was stirred at 0 °C for 15 min and
then charged w1th a solution of Iﬁethyl (25)-3-[(tert-butoxy)carbonylamino]-2-({4-[2-(4-{2-[(tert-
butoxy)pﬁlbonylamino]écetylamino} phgnyl)eﬂlmyl]phenyl}carbonylamino) propanoate (4) (279 mg,.
0.469 mmol) in THE (1.5 mL) and MeOH (0.6 mL). The reaction was stirred at 0 °C for 30 min and at
room temperature for 2.5 h. The reaction mixture was dilutéd with 4:1 CHCL/iPrOH (50 ml) and
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washed with 0.1 M HCI (30 mL). The layers were separated and the aqueous layer extracted once
more with 4:1 CHCI3/iPrOH (30 ml). The organic layers were combined, driec_l over NapSQy, filtered
‘and concentrated. The crude residue ‘was suspended in 10:1 CHgC-Iz/MGOﬁ (4 ml), filtered, and
washed with 50:1 CHCly/MeOH (2 mL) and Et;O (10 mL) to afford 180 mg (64%) of N{4—{2—[4-(N—
{1-(N. —hydroxycarbamoyl)(l S)-2-[(tert-butoxy)carb onylammo]ethyl} carbamoyl) :
phenyliethynyl}phenyl)-2-[(tert- butoxy)carbonylammo]acetannde {6) as a white powder.

To an oven-dried flask contalmng N-(4-{2-[4-(N- {1 (N-hydroxycarbamoyl)(l S)-2-[(tert-
butoxy)carbonylammo]ethyl} carbamoyl)phenyl] ethynyl} phenyl)-2-[(tert-
butoxy)carbonylamino]acetamidé (6) (130 mg, 0.218 mmol) was added 1:1 TFA/CHZCIZ .(2'.5' mL).'
The resulting pink solution was stirred for 2 h and concentrated to give'a pink gum. The crude residue
was r_iqsed with CH,Cly (4 mL), concentrated by rbtary evaporation and dissolved in THF (2 mL) and
MeOH (0.4 mL). A solution of 4 M HCl in dioxane (200 uL) was added and the resulting preciﬁitate
filtered and washed with B0 (10 mL) to  afford 90 mg of 4-({4; -
{ (aminoacetyl)amino]phenyl}ethynyl)-N-[(15)- 1-(ammomethyl)—2—(hydroxyammo)-z-

oxoethyl]benzamide. as a pale tan powder.”

Reaction of Todoaniline with Bromoacetyl Bromide

s)

1. Br\/u\Br

0 0 -
MWL OV e
- . i ) : H
3

2. morpholine {excess)
0 N\/u\
—— NHz
A _©_ - HN_§

Bromoacetyl bromide (175 p.L, 2.00. mmol) was added dropwise over 5 minutes to a soluﬁon of )
4-~iodoaniline (438 mg, 2.00 mmol) and BtsN (280 pL, 2.00 mmol) in benzene (5 mL). The reac_i;ion
was stirred 1 hour, treated with morpho]inel (1.0mL, 11.5 mmo‘l) and sﬁrred' dfémight The reaction
mixture was dituted with EtOAc (200 mL), washed with aqueous 0.1 M KOH (50 mL), H;0 (50 mL),
dried over MgSO, and concentrated to give a yellow oil. Punﬁcatlon by silica gel chromatography
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(100:1 CHZCIz/MGOH) afforded 630 mg (91%) of N-(4-iodophenyl)-2-morpholin-4-ylacetamide as a

waxy tan solid. This product was converted to analogues in a similar manner as Bxample 14:

Example A: Preparation of 4—[4-(6-(3‘1110ro-pyridin-3-yl)-buta—1,3—diynyl]—benzoic acid methyl

ester.
NHBOC : NHBOC
/l/\ . EDC HOAT, DMF /L
HN™  "COMe /@Jk COzMe
1 .
LH/NHOH
H,N
Reagent MW EQ - g/ml mmol
" H-DAP(Boc)-OMe (1) 254 . 1.05 593g 233
4-Todo-benzoic acid .. 248 © 10 . 549g 222
HOAT 136.1 1.02 308g 22.6 .
EDC 19171 1.02 4.33g 22.6
DIEA _' 129.25 2.5 9.7 ml 55.1

© DMF ) _ 85 mi

DIEA (9.7ml, 55.1mmol) was added to a stirred solution of 4-iodo-benzoic acid (5.49g
'22.2mo1), HOAT (3.08g, 22.6mmol), EDC (4.33g, 22.6mmol) in DMF (85ml). After 2 min., the H-
DAP(Boc)-OMe (1) was added in one portion. After li hours, the reaction was found_ complete by
LCMS. The reaction was diluted with EtOAc/hexane (1:1) (500mt). The organic phase was washed
with IN HCI (2x80ml), IN NaOH (2x80ml), water (2x80ml), sat. brine (80ml), dried with NazS0q,
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filtered and concenirated under reduced préssure to give crude product. The residue was filtered
through a filter plug of silica eluting with EtOAc/hexane (1:1). The fractions with product were
evaporated to give 9.3 g of product (3-tert-Butoxycarbonylamino-2-(4-iodo-benzoylamino)-propionic
acid methyl ester) in 93% yield. This product was converted to analogues in a similar manner as the

aforementioned Exampies.

Example 15: N-(1-(N-hydroxycarbamoyl)(1S,2R)-2-hydroxypropyl)(4-{2-[4-(morpholin-4-
ylmethyl)phenyl] ethynyl}phenyl)carboxamide <))

2

oM '
I(OMB '_@
PACh{PPhy), Cul

EfyN, THF, it, 40 h

\/C;(I?Me | OH

NaBH({OAc),
THF, 1, 20 h

H . o ~OH
OMe.  NH,OH«HCI . I:R‘,NHOH
O H O

NaOMe, MeOH

THF,0*Ctort 0/\[ Z
LN O

5

Preparation of (25, 3R)—2—[4-(4—f0rmyl—phenylethynyl)—benzoylamino]-3-h_ydroxy~butyric acid

methyl ester (3).
H ,
ﬁ/OMe CHO NN -OMe
H O
PACI,{PPhz),, Cul

Et:N, THF, t, 40 h

Reagent MW

) mmo}
Ethynylbenzene (1) 26127 - 10 0.745 g 2.85 |
4lodobenzaldehyde (2)  232.00, 14 0902g  3.89
PdCL,(PPhs)z 701.89 0.03, 0.070 g 0.10 .
Cul 19044 006 0.034 ¢ 0.18
Et;N 101.19 23 090mL _ 65
“THF : - .50 mL
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A solution of alkyne 1 (745 mg, 2.85 mmol), 4-iodobenzaldehyde 2. (902 mg, 3.89 mmol), and
Et;N (900 pL, 6.5 ;anl) in THF (50 mL) was purged with a stream of N, for two minutes and then
treated with PACL(PPhs); (70 mg, 0.10 mmol) and Cul (34 meg, 0.18 mmol). The reaction mixture was
stired 40 b, concentrated by .rotary evaporaﬁoﬁ and puriﬁed‘bj} siﬁbﬁ gel chromatogrﬁphy (40:1
DCM/MeOH) to give 6.833 g (80% yield) of (28, 3R)-2-[4-(4-formyl-phenylethynyl)-benzoylaming]-
3-hydroxy-butyric acid methyl ester 3 as a pale yellow i)owder, mp - 143-144 °d. Re= 0.3 (25:1
DCM/MeOH); LRMS (ES+) m/z 366.1 (CiHisNOs + H requires 366.13); HPLC (300 nm, 47 min)

15.3 min.

Prep araﬁon_ of (285, 3R)-3-erdroxy~2- [4-(4-morpholin-4-ylmethyl-phenylethynyl)-
benzoylamino]-butyric acid methyl ester (4). '

9 H P
Nj/:rém N
H 0O —re
. NaBH(OAC)s
. 3 THF,#, 20 h
H .o
O
" Reagent - MW Eaq. g/ml " mmol
. ‘Tolanylaldehyde 3) - 365.38 1.0 0.822g 225
Morpholine | 87.12 1.3 0260mL  2.97
NaBH(OAc)s ~ 21194 14 0670g  3.16
THF - ' 15ml

Sodinm triacetoxyborohydride (0.670 g, 3.16 mmol) was added fo a solution of benzaldehyde 3
(0.822 g 2.25 mmol) and morpholine (260 uL, 2.97 mmol) in THF (15 mL) under N; ahnosphere.and_
the reaction monitored by TLC (25:1 DCM/MGOH, R=0.2). After stirting 4 h, the reaction mixture
was quenched with saturated NaHCO; (150 mL), extracted with EtOAc (3 x 100 mL), dried over
MgS0y;, filtered and concentrated to give a yellow syrup. Purification by silica gel chromatography
(35:1 DCM/MeOH) afforded 0.844 g (86% yield) of 4 as a sticky white foam.



Preparation of (28, 3R)-N-(2-Hydroxy-1-hydroxycarbamoyl-propyl)-4-(4-morpholin-4-ylmethyl-
phenylethynyl)-benzamide (5).

_OH
C_JMe NHOHWHCL
0O . . NaOMe, MeOH
THF,0°C ot

Reagent MW Eq.  g/ml mimol |
Methyl ester (4) 436.50 1.0 0.829 g 1.90
NH;OH-HC1 69.49 3.0 0.400 g 5.76
NaOMe (25 wi%) ' 54.02 45 1.860 g 8.60
MeOH - o  smL
THF 3mL

Sodium methoxide (25 wt% in MeOH, 1.860 g, 8.60 mmol) was added to a stirred solution of
hydroxylamine hydrachloride (400 mg; 5.76 mmol) in anhydrous MeOH (5 mL) at 0 °C under N;
atmosphere. After stirmg 20 min, a solution of meth}fl ester 4 (829 mg, 1.90 mmol) in 1:1
" MeOH/THF (6 mL) was added and the reaction mixture stirred at 0 °C for 1 h and at room temperature
for 4 h. The reaction was quenched with 1.0 M HCI (6 mL), concentrated by totary eva'.poraﬁon to

TEMove ofg:mic solvents, and diluted with DMSO (4 mL). - Analytical RP-HPLC (Cis column, CH;CN . - '

-gradient 5-35%, 0.1% TFA, UV analysis 300 nm, 16 min) indicated a purity of 85% for the crude
product mixiure. Purification by preparative RP-HPLC and lyophilization of the collected fractions
g:cwe 701 mg (81%) of 5 as a fluffy white solid. LRMS (ES+) m/z 438.1 (CoqH27N305 + H requires
438.20); RP-HPLC (300 nm, 16 min run) 8.7 min, '
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Résin Procedures for Synthesizing Tolany! hydroxamates

Example 16: Synihesis of 4-[(4-{[(be_nzylamino)acetyl] amino} phenylethynyl}-N-{(15,2R)-2-
hydroxy-1-[(hydroxyamino) carbonyllprepyl}benzamide _ |

a O~NHFmae 1. Plperdine _ OtBu 1. Piperdine
M G
. : 2. HATU - o i
' OtBu / ﬁll NHFmoc Z.hHBTY 0
' IH,OH : N7 OH
FmocHN™ - .
a ) |

| ' oBu

. o ;
: OfBu _ \( .
‘ C L nY
H r (] L Hald } =] @“\0/ \g ﬁ Q |
‘. N)\'@\ ' | U
o H | PCh(PPha), Cul, EGN S
P CHLON, 221 - O

NH, -
( . OtBu
S A _ @\/
Lutding " -6 ﬁcT) N NHy
e rr——— e e * ——————— s
Bromo Acylchloride O 0. NMP
NJK/Br
H
) CtBu
H o
SN« .
Yy N g 80% TFA/H2O
0O H —_—

, OH
¢ | LA
- . N\
- 44 Hoo o
| a5 Ne
N\/ILE

1. Coupling to Fmoc hydroxylamme resin’

The resin was pre-swelled by adding DCM and shaking for 30mm The resin was drained, 20%
piperdine was added in DMEF, the resin was shaken 1.25 hours, and. finally drained and washed in
2xDMF and 2xDCM. After draining completely, 20% piperdine in DMF was added to attain cleavage
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~ in 1.25 hours. The resin was washed 4xDMF, 4xDCM and drained compietely. In a separate flask, the
amino acid (Fmoc-Thr tBu-OH, or Fmoc-DAP Boc-OH, 4 eq) was mixed, HATU (4 eq), DMFE (60 ml)
and Hunig’s (8 eq) base were added and stirred for 2-3 min. The mixture was added to the resin and
shaken 20-24 hours. Subsequently, the resin was drained -and run with a standard wash (1xDCM,
4xDME and 4xDCM). The Fmoc.was removed from the amino acid by adding 20% piperdine in DME
and shaken 1.25 hours, drained, and given the standard wash (1xDCM, 4xDMF and 4xDCM).

2. Coupling of 4-1odobenzow acid to Amino Acid resm

A mixture of 4-iodobenzoic acid (4 eq), HBTU (4 eq), DMF (60 ml) was shaken for several
minutes. Hiinig’s base (8 eq) was subsequently added and the mixture was shaken further for 2-3 min.
The pre-activated mixture was then added to the prepared Thr or DAP resin (Fmoc removed, 7.5g,
5.775 mmol). The reaction is shaken 12-16 hours followed by the standard wash (1xDCM, 4xDMF"
and 4xDCM).

3. Alkyne coupling on Resin

To the 4-<iodobenzoic resm 4 g, 3.08 mmol) was added 4—a1mnopheny1acety1ene 3 eq),
Pd(PPhg)zClz (0.04 eq), Cul (0.08 eq) and THF (purged with Argon). Aﬂ:er lmxmg for 1 min., TEA
(4.5 eq) was added and the reaction was shaken 12 hours at RT under argon.

4. Ani]jne coupling with bromoacetyl chloride on Resin

To aniline resin (4g, 3. 08 mmol) was added DCM (30 ml) lutidine (10 eq) and shaken for 1
min: Bromoacetyl chloride (8 eq) in DCM (5 ml) was added slowly After the addition, the slurry was
shaken for 1.5 to 1.75 hours. Subsequent draining and a wash w1_th 2xDCM, 4xDMF and 4xDCM was
then performed.

5. Displacement with amines on Resin

To the bromoacetyl resin (125 mg), was added NMP (1.5 mi) follo'wed by amine (0.2 g or ml,
ie excess) and the shurcy was shaken for 12;16 hours at RT. To neutralize the salt, TEA was added.
The imidazole was heated at 38 °C for 24 h (in the case of anilines, they were heated at ‘38 °C for 48
h). The reaction mixture was drained and washed 4xDMF and 4xDCM.

"6. Cleavage from resin and deprotection of Thr tBu and DAP Boc

The resin (125 mg) was soaked in TFA/twater (80:20 v/v) (1.5 ml) at RT for 45 min. Upon
cleavage the solution was collected and the resin was washed with more TFA/water mixture (0.75 ml).
To the TFA/product solution was added acetonitrile/water solution (1:1 v/v, 10 ml) and pure water (2.5
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m}). The mixture was frozen in Hquid nitrogen for ~15 min and ISfophilized. The dry residue was
dissolved in the acetonitrile/water solution (1:1 v/v, 10 mi) again followed by addition of 1M aq. HCI
(1.2 eq per basic niirogen), frozen, and lyophilized to a powder.

Synthesis of 3’-Nitro-Tolan Threonine Hydroxamic Acid

Example 17: (15,2R)- N-(2-hydroxy-I-hydroxycarbamoyl-propyl)-4-(3-nitro-phenylethynyl)-

benzamide

+ I. 20% piperidine/DMF

) o . ii. DIC, HOBt, DIEA
: H DCM, DMF, 36 h

FmocHN N\o /@’l ”~
.0 ‘——Q—é)

PdCl,(PPhs)a, Cul
EtsN, DMF, 1t, 26 b

i, TFA, DCM

Preparation of (18,2R)-N-(2-tert-butoxy-1-hydrexycarbameyl-propyl)-4-ethynyl-bénzamidé on
hydroxylamine 2-chlorotrityl resin (3). : '

Reagent . MW - Eq. g/mL mmol

. Fmoo-threonine/resin (1) 0.70 mmolg 1.0 052g 0365
4-Ethynylbenzoic acid (2)  146.14 30 0160y  L10

- DIC . 12620 49 028mL - 179
HOBt . 135.13 3.0 0.148 ¢ 1.10
DIEA . 12025 63 040mL " 2.30.
DcM - L. omL

DMF | |  3omL
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The resin 1 (0.522 g, 0.365 mmol, 0.70 mmol/g) was swelled in DCM (5 mL) for 2 h and
drained. The resin was treated with 20% piperidine in DMF (6 mL) for 1 hour, washed with DMF (4 x
6 mL) and DCM (4 x 6 mL) and drained completely. In a separate flask, 4-ethynylbenzoic acid 2
(0.160 g, 1.10 mmol), DIC (0.280 mL, 1.79 mmol), HOBt (0.148 g, 1.10 mmol) and DIEA (0.4 mL,
2.30 mmol) were dissolved in DCM (I L) and DMF (4 mL), stirred 15 min and added to the resin.
After shaking for 36 h, the mixture was drained, washed with DMTF (4 x' 6 mL) and DCM (4 x 6 'I[LL)

and dried in vacuo to give 0.495 g of a yellow resin.

Preparation of (15,2R)- N-(2-hydroxy-1-hydroxycarbamoyl-propyl)-4-(3-nitro-phenylethynyD)-
benzamide (5). - :

Reagent Mw Eq. g/l mmol

Alkyne on resin (3) 0.70 mmol/g 1.0 100 mg 0.070
1-Todo-3-nitrobenzene (4)  249.01 5.0 87.1 mg 0.350
PACL(PPhs), . 701.89 0.2 100mg 0014
cul 190.44 0.5 7.0 mg 0.036

"EtN . 10119 15 150 uL 1.10
DMF 1.5mL

Resin 3 (100 mg, 0.070 mmol) was swelled in DCM (2 mL) for 1'h and drained. A solution of
1-iodo-3-nitrobenzene 4 (87.1 mg, 0.350 mmol) and EtsN (150 pL, 1.10 mmol) in DMF (1.5 mL) was
purged with a stream of N, bubbles for two minutes and added to the resin. After mixing for 5 min,
PdCIZ(PI;h_ﬂ,)z (10.0 mg, 0.014 mmol} and Cul (7.0 mg, 0.036 mmol) were added and fhc mixture _
shaken for 26 h. The resin was drained, washed with DMF (3 x 2 mL), DCM (3 x2mL) and cleaved
with 10% TFA/DCM (1.5 mL) for 20 min. The solution was collected aﬁd the Tesin was rinsed with
additional 10% TFA/DCM (1.0 mL). The cleavage fracﬁo;is were combined, treated with neat TRA
(2.0 mL), stirred for 1 h at 1t and concentrated by rbtary eﬁpomﬁon to give a crude brown residue.
Purification by RP-HPLC (C;3 column, CH3CN gradient 5-65%, 0.1% TFA, UV analysis 300 nm, 28
min) and Iyophilization of the collected fractions afforded 6.0 mg (22% yield) of (15,2R)- N-(2-
hydroxy—l-hydroxycarbamoyl;propyl)-él—(fi~nin:o-phenylethynyl)-benzamide as a white foam. LRMS
(ES+) m/z 384.2 (C1oH;7N:05 + H requires 384.15); RP-HPLC (300 nm, 28 min run) 15.2 min.
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Synthesis of 4’-Trifluoromethoxy-Tolan Dap Hydroxamic Acid

Example 18: (18)-N-(2-amino-1-hydroxycarbamoyl-ethyl)-4-(4-trifluoromethoxy-
phenylethynfl)—_benzaﬁﬁde 5).
. . 20% piperidine/DMF NHBoc

: . ii. DIC, HOBt, DIEA /.
] i3 DCM, DMF, 36 h
FmocHN N :
9 | H —

4 .
' . . NHOH
. Faco—©—i

PdCI(PPhs),, Cul _ O 5
Et;_;,N, DMF, rt, 24 h F5CO

ii. TFA, DCM,

Preparation-of (1S)-N-(2-(Boc)-amino-1-hydrexycarbamoyl-ethyl)-4-ethynyl-benz-amide on
hydroxylamipe 2-chlorotrityl resin (3).

Reagent MW Eq. ' glIﬁL ' ml;lol

Fmoc-Daphesin(l)  0.70 mmol/g 1.0 1330g 0931 |
4-Ethynylbenzoic acid (2)  146.14 3.0 0.408 g 2.793

DIC 126.20 48  070mL 4470

HOBt " 13513 30 0377g 2793

DIEA = 129.25 6.2 1.0mL 5.7

.DCM , ‘ 10.0mL

DMF B | 20mL

The resin 1 (1.330 g, 0.931 mmol, 0.70 mmol/g} was swelled in DCM (15 mL) for 2 h and
drained. The resin was treated with 20% piperidine in DMF (20 mL) for 1 hour, washed with DMF (3
x 15ml) and DCM (3 x 15 mL) and drained completely. In a separate flask, 4-pthynylbepz0ic acid 2
(0.408 g, 2.793 mmol), DIC (0.70 mL, 4.470 mmol), HOBt (0.377 g, 2.793 mmol) and DIEA (1.0 mL,
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*5.7 mmol) were dissolved in DCM (10 mL) and DMF (2 mL), stirred 15 min and added io-the resin.
After shaking for 36 h, the mixture was drain_ed, washed with DMF (3 x 15 mL) and DCM (3 x 15
ml) and dried in vacuo to give 1.290 g of a yellow resin. '

Preparation of (1S)-N—(Z-ammo-—l—hydroxycarbamoyl—ethyl)~4~(4~tnﬂuoromethoxy—

_ phenylethynyl)wbenzamlde (5).

Reagent MW Eq. g/mL, mmol
Alkyne on resin (3) 0.70 mmol’g 1.0 . 120 mg 0.084
4-CFsO-iodobenzene (4)  287.99 40 - 98mg 0336 .

- PACLy(PPhs), 70189 .03 180mg 0025
Cul 100.44 05 -  80mg 0.042
Et:;N 101.19 13 150 ulL 1.10
DMF . 2.0mL

Resin 3 (120 mg, 0.084:mmol) was: swélled in DCM (2 mL) for 1 b and drained. A solution of
4—-(11-Iﬂuoromethoxy)iodobenz-ene 4 (96.8 mg, 0.336 mmol) and EtsN (150 pl, 1.10 mmol) in DMF
(2.0 mL) was purged with a' stream of Nz bubbles for two minutes and added to the resin: After mixing
for 5 min, PdCLy(PPh;), (18 0 mg, 0.025 mmol) and Cul (8. 0 mg, 0.042 mmol) were added and the
mixture shaken for 24 h.. 'I'he Tesin was dramed washed with DMEF (3 x 2 mL), DCM (3 x 2mL) and
cleaved with 10% TFA/DCM (2.0 mL) for 20 min. The solution was collected and the resin was
rinsed with additional 10% TFA/DCM (1.0 mL). The cleavage fractions were combmed, treated with
neat TFA (3.0 ij, stirred for 1 hat it ﬁnd concentrated By rotary 6vapomﬁon to give a crude brown
residue. Purification by R_P—HPLC (C13 column, CH3CN gradient 5-55%, 0.1% TFA, UV analysis 300
nm, 28 min) and Iyophilization of the collected fractions afforded 9.0 mg (25% yield) of (1S)-N-(2-
amjnq—1-hydroxycarbamoyl—ethyl)-4-(4-tiﬂuoromcthoxy—phenylethynyl)-lbenzamide as a white solid.
LRMS (ES+) m/z 408.0 (C19H16F3N304 + H requires-408.11); RP-HPLC (300 nin, 28 min run) 18.0

min,

.Example 9: - Synthesis of N—(l—(N—hydroxycarbamoyl)(IS,ZR)-z-hydroxypropyl)[4-(4»-
phenylbuta-1, 3-d1y11yl)phenyl]carboxamlde
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0
' = 3
H  PPhg, CBry, DCM SNy , < > _

MeO. . — Ma0 Br :

Pdodbag,
8] . 2 3

1 : . O 2 PdCIy(PPhy)s,
, EtgN, DMF

H-Thr-OMe-HCY, -

NaCQH, MeOH HBTU, DIEA, DMF

Y

[
o~

NHoOH-HGl, -

NaOMe, MBOL

Reagent ‘MW EQ g/ml  mmol
Dibromoviriylbenzoie acid () -~ 320 1.0 576 - 180
Bthynylbenzene 12 14 257g - 252

Pd,dba; | | 915 001 164 mg 0.18 (1% cat.)

~ TMPP | 352 0.04 253 mg 0.72 (4%)
TEA 101 3.0 7.5 ml 54.0
- DMF ‘ _ . ' 60ml degassed with argon

The 4-(2,2-Dibr_omd~viny1)—bei1zoic acid methyl ester (2) was made by the method of Wang Shen and
Le Wang in J.Org.Chem. 1999, 64, 8§73-8879. ’

A solution of 4-(2,2-dibromo~vin§l)—bénzoic acid methyl ester (2) (5.76g, 18.0mmol), ethynyl-

benzene (2.57g, 25.2mmol), Pd,dba, (164mg, 0.18mmol), tris(4-methdxypheny1) phosphine (TMPP)
(253mg, 0.72mmol) were dissolved in argon sparged (5 min.) DMF (60mI). The reaction was sparged
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with argon for '.1 min. TEA (7.5ml, 54.0mimol) was added to the stirred reaction mixture that was then
heated under argbn at 85 °C for 3.5 hours. The reaction was found cbmplete by LCMS. The reaction
was cooled to 1t and diluted with EtOAc/hexane (1:1) (300ml). The organic phase was washed with
1M HCl (2x§0m1), 1M NaOH (3x50ml), water (2x50ml), sat. brine (50ml), dried with Na;SOa,

filtered and concentrated under reduced pressure to obtain 5.25g of crude product as an oil. The oil

was treated with approximately 20 ml of a solution of 20% EtOAc/hexane that-was heated to dissolve

“the residue. The walls of the flask were washed with the 20% EtOAc/hexane solution (5ml) that ‘upon

cooling gave 1.45 g of pure product (31% yield) as a white solid. - The balence of the crude reaction
product was purified by flash chroma_tography using BEtOAG (8%)/bexane as elnant. The pure fractions
were evaporated and dried ir vacuo to give addition product typically 25-30% addition ﬁeld.

4-(4-Phenyl-buta-1,3-diynyl)-benzoic acid methyl ester (4) was made according to the method of
Wang Shen and Sheela A. Thomas in Org Leit. 2000, 2(18), 2857-2860. |
Preparation of 4-(4-Phenyl-buta-1,3-diynyl)-benzoic acid (5)

A 3M aq. solution of NaOH (20ml) was added to a stirred solution of methyl ester 4 (1.45g,
5.6mmol) in MeOH (100ml) at rt. The reaction solution was heated to reflux for 45 min. until the

reaction turned clear. All of the starﬁﬁg material was gone by TLC and HPLC. The reaction was

cooled to 1t and somé MeOH (-;_SOml) was removed by evaporation under reduced pressure. ‘Water
(100ml) was added to the mixtare. Conc. HCI was added dropwise to the stirred solution until acidic
by pH paper (pH2). The white precipitate that formed was collected by suction filtration. The solid
was washed with water (3x20m1) and hexane (2x20ml) to give after dlymg 1.35 g of product acid 5 in
99% yicld. ’ |

Subsequent conversion. of compound 5 to compound 7 was performed according to the method
described in Example 12 for the synthes15 of N-(2-Hydroxy-1 —hydroxycarbamoyl—pmpyl)-4— _

phenylethynyl-benzamide (compound 5). LCMS MH+ 363.13.

Example B: Synthesis of N—[(lS)-1—(am1nomethyl)—2—(hydroxyammo)-z-oxoethyll -4-[4-(4~
ammophenyl)buta—l 3-d1ynyl]benzam1de
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Preparation of 2-{4-[4-(4-Amino-phenyl)-buta-1,3-diynyl]-benzoylamino }-3-tert-
- butoxycarbonylamino-propionic acid methyl ester (2).

/ENHBOC )

HN" COzMe
—_—— .
EDC, HOBT, DMF

Reagent ' MW EQ g/ml mmol

H-DAP(Boc)OMe . 254 105" s12g 201
1,3-diynyl benzoic acid (1) 2613 . 1.0 . 50g 19.1
HOBT 135.1 105 - 272g 20.1
EDC 191.71 1.05 385g 201
DIEA | 129.25 30, 105ml 603

DMF . '  80ml

DIEA (10.5ml, 60.3mmol) was added to a stirred solution of 4-t4~(4-Axﬁino—pheny1)—buta-1,3-.
diynyl]-benzoic acid (1) (5.0g, 19.1mmol), HOBT (2.72g, 20.1mn{01); EDC (3.85g, 20.1mmol) in
DMF (80m1). After 2 min,, the H-DAP(Boc)-OMe was added in one portion. After 12 hours at rf, the
reaction was found complete by LCMS. The reaction was diluted with EtOAc/hexane (4:1) (500ml).
| The-organic phase was washed with 1N NaOH (2x80ml), water (2x8'0'nil)',' sat. brine (Smﬂ), dried with
NaySQ;, filtered and concentrated under reduced pressure to give crude prﬁduct. The residue was
filtered through a filter plug of silica eluting with EtOAc/hgxaileh (f'l:l). The fractions with product
ﬁere evaporated to give 8.02 g of product in 91% yield. . : . .
Subsequent conversion of compound 2 to't_he final h}"droxami'c' acid (for example, Example 892)was
performed -according to the method described in Example 12 fdr the synthesis of NQ(Z-Hydony-l-
hydroxycarbamoyl—propyl)—4—pﬁenylethynyl—benzamid'e' (compound 5). - '
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Synthesis of 4-(Buta-1,3-diynyl)-benzoic Acid (4) for making 1,3-diynyl analogues (such as
Example 20 below) '

2

0 0
OCH3 _. ~ "OCHg

(CHg)sSi—==—=—H >
PdCI,{FPPha),, Cul

1
EtaN, CHCN ,
0°Ctort, 33k (CrakSi
o)
. KOH, THF,H,0 . .
it. ag.HC! P )
"
& 4

Preparation of 4-(4-trimethylsilanyl-buta-1,3-diynyl)-benzoic acid methyl ester (3). -

2
O - O
_ 1@40% . OCH;
(CHa)asi:fE—“H PACIL{PPhs)p, Cul ] | P # '
| ononaan ST 3
Reagent 7 . MW Eq. - gml nimol ‘
Mefhyl 4-iodobenzoate (2) 26204 . . 10 4510g 172
Trimethylsilylbutadiyne (1) 12224 2.5 - 5240g 428
 PACL(PPhs) © 70189 . 004 0483g  0.69
Cul 10044 008 . 0262g 137
EtN - C 10119 30 72mL 520
CH:CN o B - 50mL

"A solution of methyl 4-iodobenzoate 2 (4.510 g, 17.2 mmol), I;dCIZ-(PI;th {483 mg, 0.690
mmol}, and CﬁI (262 mg, 1.37 mmol) in CH;CN (50 mL) was cooled to 0 °C under N, aﬁ'nosphere in -
the absence of light. - Triethylamine (7.2 mL, 52.0 mmol) was added, fqllowed by trimethylsilyl-1,3-
butadiyne 1 (5.240 g, 42.8 mmol) and the reacﬁon stirred 3 h at 0 °C and 30 h at ambient temperature.
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Removal of solvent by rotary evaporation afforded a crude black residue that was purified by silica gel
chromatography (95:5 hexanes/EtOAc) to give 3.450 g (79% yield) of 4-(4-trimethylsitanyl-buta-1,3-
diynyl)-benzoic acid methyl ester 3 as a brown solid, mp = 67-68 °C,

" Preparation of 4-(buta-1,3-diynyl)-benzoic acid (4).

0
?CH?" i. KOH, THF, H,0
4 = X i. aq. HCI e
{CH3),Si

Reagent MW Eq. g/ml © mmol
Methyl ester (3) 25234 1.0 3420 g 135
KOH 56.11 4.9 3700g - 659
H,0 . . '10mL
.T'HF ‘ : ) 26 mLL

Potassium hydroxidé (3.700 g, 65.9 mmol) was diésolvgd in Ho0 (10 mL) and added to a

" solution of 4—(4-trimethylsilaiiy1-buta-l ,3—diynyl)-bénzoic acid methyl ester 3 (3.420 g, 13.5 mmol) in

THF (26 mL) in the absence of light. After stltrmg 16 h, the reaction was quenched with 1.0 M HCL-

- (120 mL) and the resulting precipitate was filtered, washed with 1:1 hexanes/benzene (150 L) and

dried in vacuo to afford 2,100 g ('91% yield, 98% pure) of'4-(bu£a—1,3-diyny1)-benzoic- acid 4 as a

brown solid, mp >230 °C Although diyne 4 was found to be unstable at room temperature it could be

stored for several weeks at 0 °C with only small amounts of decomposition observed by TLC. Re¢=0.2
(4:1 Hexanes/EtOAc); I-IPLC (300 nm, 28 min mn) 16.0 min; LRMS (ES+) m/z 171.0 (C;{HsO: + H
requires 171.04), _ ’ -

Synthesis of a 3’-Nitrophenyl-Diacetylenic-Dap Hydroxamic Acid

Example 20: N-(1-(N-hydroxycarbamoyl)(1S5)-2-aminoethyl) {4-[4-(3-nitrophenyl)buta-1,3-
diynyl]phenyl} carboxamide (6)
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i, 20% piperidine/DMF NHBoc

chx;HN\O h E .
A ii. Fmoc-Dap(Boc)-OH FmocHN -
] 'HATU, DIEA, DMF 5 O
. 20% piperidine/DMF o NHBoc
it. EDCI, HOBt, DIEA . '
DCM, DMF, 36 h ‘
) " o) ©
H%—-::—@—%
H
3
| O,N ] NL,-(NHQH
i \©/ 5 H o

PACL,(PPhg),, Cul
. Et;N, DMF, i, 36 h

ii. TFA, DCM

Preparatio:-l of Fmo c-Dap(Bo c)-NHOH on hydroxylgmine 2-chlorotrityl résin (2).

i. 20% piperidine/DMF - Hﬁoc |
FmocHN\O/@ " - - o N kD
ii. Fmoc-Dap(Boc)-OH FrmocHN o
. © - HATUDIEADMF O
- Reagent o MW Bq. g/mL "~ mmol
' . Hydroxylamine resin (1)  0.77 mmol/g 1.0 3288 g 2.53
Fmoc-Dap(Boc)-OH 426.47 3.0 3.175g 744
HATU 38025 3.0 2829¢g 744
. DIEA _ D 12925 . . 100 ‘43mL - 247

DMF . _ 35mL

~ A suspension of N-Fmoc-hydroxylamine 2-chlorotrityl resin (3 288 £ 2.53 mmol, 0.77
mmol/g, Novabiochem) in DCM (40 mL) was shaken for 2 h and drained. The resin was freated with
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20% piperidine ‘in DMF (40 mL) for 1 hour, washed with DMF (2 x 40 mL), treated a second time
with 20% piperidine in DMF (40 mL), washed with DMF (3 x 40 mL) and DCM (3x 40 mL) and
drained completely. In a seﬁarate flask, Fmoc-Dap(Boc)-OH (3.175 g, 7.44 Itimol), HATU (2.829 g,
7.44 mmol) and DIEA (4.3 mL, 24.7 mmol) were diséo]ved in DMF (35 mL), stirred three minutes and
added to the.resin. After shaking for 48 h, the mixture was dramed, washed with DMF (4 x 40 mL)
and DCM {4 x 40 mL) and dried in vacuo to give 3.530 g of a yellow resin.

Preparation of (S)—N-(2—N—Fmoc-ﬁmino-l—hydroxycarbamoyl-ethyl)—4-buta—1,3-diyny1—
benzamide on hydroxylamine 2-chlorotrityl resin (4).

i. 20% piperidine/DMF
NHBoc

ii. EDCI, HOBt, DIEA
. N ‘/. DCM, DMF, 36 h
FmocHN" -
0
- 2 ——_——:—Q—{
OH

3

i{eagent | - MW Eq. g/ml © mmol
 Fmoc-Dap(Boc)/eesin (2) 071 mmolg 1.0 3530g  2.53

Butadiynyl benzoic acid (3) 170.16 2.5 1.076 g 6.32

EDCI - . 19171 3.0 1457 g 7.60

HOBt 135.13. 3.0 1.048 ¢ 7.75

DIFA. . 129.25 5.0 22 ml 12.6

DCM ' _ - 25mL.

DMF . . : © 5mL

The Tesin 2 (3.530 g, 2.53 mmol, 0.71 mmol/g} was swelled in DCM (40 mL) for 2 h'and
draived. The resin was treated with 20% piperidine in DMF (40 mL) for 1 hour, washed with DMF (4
x 40 mL) and DCM (4 x 40 mL) and drained completely. In a separate flask, 4-buta-1,3-diynyl-
_ benzoic acid 3 (1.076 g, 6.32 mmol), EDCI (1.457 g, 7.60 minol), HOBt (1.048 g, 7.75 mmol) and
DIEA. (2.2 mL, 12.6 muol) were dissolved in DCM (25 mL) and DMF (5 mL), s.tirred 45 min and .
added to the resin. After shaking for 48 h, the mixture was drained, washed w1th DMF (4 x 40 mL)
and DCM (4 x 40 mL) and dried in vacuo to give 3.35 g of a pale brown resin.
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Preparation of (S)-N-(Z-ammo-l-hydmxycarbam"yl"emyl)""[“' (3-nitro-phenyl)-buta-1,3-
diynyl]-benzamide (6). |

NHBoc oé,'rd I _
%“,N\ 2 i ©/ 5
PdCl(PPhgz)s, Cul
Et;N, DMF, rt, 36 h

NH

/ngHOH

ii. TFA, DCM
Reagent. . MW Eq. g/mL * mmol
Diacetylene on Tesin @ 0.77 mmol/g 1.0 176 mg . 0135
1-Indo-3-nitrobenzene (5)  249.01 3.5 118 mg 0.474
PdCL (PP, 701:89° 0.07 6.0 mg 0.009
Cul T 190.44 038 100mg  0.052
EN ' 101.19 10.6 200 ul - 1.43

DMF _ 3.0 mL

Resin 4 (176 mg, 0.135 mmol) was swelled in DCM (3 mL) for 1 h and drained. A solution of

1-iodo-3-nitrobenzene 5 (118 mg, 0.474 mmol) and Et;N (200 p;@L, 1.43 mmol) in DMF (3.0 mL) was' -

purged with a stream of N, bubbles for two minutes and added to the resin. Afier mixing for 5 min,
PdClL(PPh3); (6.0 mg, 0.009 mmol)‘and Cul (10.0 mig, 0.052 mmol) were added and the mixture
shaken for 36 h. The resin was drained, washed with DMF (4 x 3 mL), DCM (4 x 3 mL) and cleaved

with 10% TFA/DCM (2 mL) for 20 min. - The solution was collected and the resin was rinsed with

additional 10% TFA/DCM (2 mL). The cleavage fractions were combined, treated with neat TFA (4 0
ml), stirred for 1 h at rt and concentrated by rotary evaporation to give a crude brown residue.

Purification by RP-HPLC (C3 column, CH;CN gradient 5-65%, 0.1% TFA; UV analysis 300 nm, 30

~min) and lyophilization of the collected fractions afforded 12.0 mg (22%) of 470 as a white solid.
LRMS (ES+) m/z. 392 9 (ngHmN405 + H requires 393.11); RP-HPLC (300 nm, 30 min run) 14.9 min.
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Synthesis of 4°-Benzamide Diacetyléne Dap Hydroxamic Acid

Example 21: N-((2S)-amino-1-hydroxycarbamoyl-ethyl)-4-{4-[4-(2-amino-ethylcarbamoyl)-
phenyl]-buta-1,3-diynyl}-benzamide (3)

0 - PdCI,(PPha)s, Cul NHz.
ELN, DMF, 60 h

ii. TFA, DCM . HN

) . ‘ ) . NH,
Nt ‘

o LT e
/@i N - i " ©

‘Preparatmn of N-((ZS)-amlno—l-hydroxycarbamoyl-ethyl)-4 {4-[4-(Z-amino-ethylcarbamoyl)-
phenyl]-buta-1,3- dlynyl}—benzamlde 3

Reagent . MW Eq. g/ml © mmol .
Alkyne on resin (1) 0.77 mmol/g 1.0 145 mg 0.111
4-Bthynylbenzamide (2)  430.54 2.6  124mg . 0.288
PACL(PPhs), . 701.89 03 . . 21 mg 0.030
cal - 190.44 1.0 2mg - . 0110
Et:;N ' 101.19 6.5 100 pL 0.72

DMF .- . 2.0mL

Resin 1 (145 mé,’ 0.111 mmol) "W'a'S'sw—elled in DCM (2 mL) for 1 hand drained. A solution of
4-ethynylbenzamide 2 (124 mg, 0.288 mmol) and EtzN (100 L, 0.72 mmol) in DMF (2.0 mL) was
~ added and the resin agitatéd for 5 min. A mixture of PACIy(PPhs)> (21 mg, 0.030 mmol) and Cul 22
ﬁ:g, 0.110 mmol) was added and the tesin f;fas agitated for’ 60 h. The resin was drained, washed w1th
DMF (3 x 2 mL), DCM (3 x 2 mL) and cleaved with 10% TFA/DCM (1.5 mL) for 20 min. The
solution was collected and the resin v.vas_.rinsed with additional 170%_.TFA/DCM (1.0 mL); The
cleavage fractions were combined, treatéd with neat TFA (2:0 ml), stirred for 1 h at it and
concentrated By rotary evaporation to give a crude brown residue. Purification by RP-HPLC (Cis
column, CH;CN gradient 5-55%, 0.1% TFA, UV analysis 300 nm, 26 min) and lyophilization of the
collected fractions affprde& 2.6 mg (5% yield) of N-((ZS)—aminq-l-hydroxycarbamoyl—ethyl)-4- {4-[4-
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(2-amino-ethylcarbamoyl)-phenyl]-buta-1,3-diynyl} -benzamide. LRMS (ES+) m/z 434.0 (Cy3Ha3Ns04
+ H requires 434.19); RP-HPLC (300 nm, 26 min run) 15.3 min. ;

Synthesis of N-[4-Butadiynyl-benzoyl]-Thr(tBu) on Resin (Continued to make Examples 22 and
23)

+

I. 20% piperidine/OMF 0

FmocHN\ ii. Fmoc-Thr{OtBu)-OH FmocHN /. 2
HATU, DIEA, DMF 0

i. 20% plperidmefDMF
ii. EDC1, HOB, DIEA ./.
~ DCM, DMF, 36 h

HZ

3

Preparation of (25, 3R)-2-N-Fmoc-amino-3-tert-butoxy-N-hydroxy-butyramide on
hydroxylamine 2-chlorotrityl resin (2).

~}-

: i 20%'piperidiri¢/|jMF 0 N
FmochN., i, FrooThrOBUNOH - FmocN” NN @, 2.

; HATU, DIEA, DMF X |
,Reage-l.:lt‘ MW . Eq. | | g/mL mtiol
Hydroxylamine resin (1) 0;7'7'1'15_11101/;; 1.0 3,188 g 2.45
Fmoo-Thr(Bu)-OH 30750 30 2927g 736
HATU 38025 30 . 2798g  7.36
DIEA 12925 100 ©  43mL 246

DMF | | ~ 40mL
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A suspension of N-Fmoc-hydroxylamine 2-chlorotrityl resin (3.188 g, 2.45 mmeol, 0.77
‘mmol/g, Novabiochem) in DCM (40 mL) was shaken for 2 h and drained. The resin was treated with
20% piperidine in DMF (40 mL) for 1 hour, washed with DMF (2 x 40 IInL), treated a second time
with 20% piperidine in DMF (40 mL), washed with DMF (3 x 40 mL) and DCM (3 x 40.mL) and
drained completely. In a separaté flask, Pmoc-Thr(tBu)-OH (2.927 g, 7.36 mmol), HATU (2.798 g,
7.36 mumol) and DIEA (4.3 mL, 24.6 mmol) were dissolved in DMF (40 mL), stirred three minutes and.
added to the resin. After shaking for 24 h, the mixture was drained; washed with DMF (4 x 40 mL)
and DCM (4 x 40 m1.} and dried in vacuo to g'ivé 3.500 g of a yellow resin.

Preparation of 4-buta-1,3-diynyiAN-(Z—tert—butoxy—l—hydroxycarhamoyl-propyl)-b enzamide on
hydroxylamine 2-chlorotrityl resin (4).

i. 20% piperidine/DMF
- li. EDCI, HOBt, DIEA

DCM, DMF, 36 h x‘/ /.
FmocHN ./. 8]
H :_ :
} © 3

Reagent MW Eq. g/mlL mmol -

Pmoc-threonine/resin ()  0.77 mmol/g 1.0 2030 g 1.56

Butadiynyl bonzoic acid (3) 170.16. 2.3 0617g. 363

EDCI N LY 28 0834g 435
_ HOBt | 13513 28 0588g 435

DIEA | 12025 37 1.0mL - 5.7

peMm . . 1smL

DMF - . 4mL

The resin 2 (2.030 g, 1.56 mmol, 0.77 mmol/g) was swelled in DCM (20 mL) for 2 h and
dramed The resin was treated w1th 20% plpendme in DMF (20 mL) for 1 hour, washed with DMF “4
-x 20 mL) and DCM (4 x 20 mL) and drained completely In a separate flask, 4-buta-1 3-diynyl-
benzoic acid 3 (0.'617 g, 3.63 mmol), EDCI (0.834 g 4.35 mmol), HOBt (0.588 g, '4.35 mmol) and
DIEA (1.0 mL, 5.7 mmol) were dissolved in DCM (15 mL) and DMF (4 mL), stired 45 min and
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added to the resin. After shaking for 36 h, the mixture was drained, washed with DMF (4 x 20 mL)
and DCM (4 x 20 mL) and dried in vacuo to give 1.900 g of a pale brown resin.

Synthesis- of 'Dia'ct_etylenié T]ikeonine Hydroxamic Acids

Example 22: (25,3R)-4-[4-(3-aminomethyk-phenyl)-buta-1,3- dlynyl]-N-(Z-hydroxy—l-
hydroxycarbamoyl—propyl)-benzamlde 3).

\IYNa@A

/ . PACI{PPhy),, Cul
,} = EtyN, DMF, rt, 35 h

H ii. TFA, DCM
Reagent MW Eq. g/mL mmol
Diacetylene on resin (1) 0.77 mmol/g 1.0 © 100mg ~ 0.077
3Jodobenzylamine HCI (2) 269.51 40  83.0mg 0.308
PACI,(PPhy), 701.89 02 11.0mg 0016
Cul . 190.44 0.5 70mg.  0.037
Et;N 101.19 23 250 L. 1.80

" DMF : - 1.5mL

Resin 1 (obtained from previous synthesis) (100 mg, 0.077 niliiol) was swelled in DCM (2mL)
for1h an& drained. A solution of 3~i0dobeﬁzylaminc hyd:ochloride 2 (83.0 mg, 0.308 lﬁmol) and
Et3N (250 pL, 1.80 mmol) ioc DMF (1.5 mL) was purged with a stream of N, bubbles for two mmutes‘ .
and added to the resin. After mixing for 5 mm, PACL(PPh;); (11.0 mg, 0.016 mmol) and Cul (7.0 mg, '.
0.037 mmol) were added and the mixture shaken for 36 h. The resin was dramed, washed w1ﬂ1 DMF
(4 x 2 mL), DCM (4 x 2 mL) and cleaved with 10% ;i‘FAfDCM (1.5 mL) for 20 ﬁn The solution
was collected and the resm was rinsed with additional 10% TFA/DCM (1.5 mL). The cleavage
'ftactlons were combmf.d treated W‘.lﬂl neat TFA (3.0 mL), stu-red for 1 h at rt_ and concentrated by
rotary evaporatlon to gwe a crude brown remdue Pl]l‘lﬁc&tlon by RP-HPLC (Cls column, CH;CN
gradient 5-6 5%, 0.1% TFA uv analysis 300 nm, 28 mm) and lyophlhzatlon of thc collected fractions
affordcd 43 mg (14%) of (23,3R)-4-[4-(3-ammomethyl-phenyl)—buta—1,3-d;yny1]-N—(2-hydroxy—1-
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hydroxycarbamoyl-propyl)-benzamide as a white solid. LRMS (ESH) m/%z 392.0 (CnHuN:Os + H
requires 392.15); RP-HPLC (300 nm, 28 min run) 10.0 min.

Synthééis of Diacetylenic Benzylamine Analogues

Example 23: (1S, 2R)-N-2-hydroxy-1-hydroxycarbamoyl-propyl)-4-[4-(4-morpholin-4-ylmethyl-
phenyl)-buta-1,3-diynyl}-benzamide (4)

IM

e} H .
Nn@
T

PACH(PPh,),, Cul *
Et;N, DMF, it, 48 h

AN
W

O

i.

NaGNBH;, (CH30)sCH
AcOH, THE, MeOH, 44 h

il. TFA, DCM 0(/\"“ O

Preparation of threonine diacetylenic benzaldehyde on resin (3).

?’Wﬁ

PACL(PRh,),, Cul

~ 7 EtaN, DMF, tt, 48

Reagent MW Eq. g/mL ~ mmol
Diacetylene on resin (I) . 0.77 mmolg 1.0 1.00g  0.770
Adodobenzaldehyde 232.00 4.0 715 mg 3.081
- PACH(PPhy); 701.89 0.07 400mg  0.057
o 190.44 0.13 190mg  0.100
Et;N 10119 9.3 © 1.00mL 7.17
DMF 20.0 mL
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- Resin 1-(1.00 g, 0.77 mmol) was pre-swelled in DCM (25 mL) for 14 h and drained. A
solution of 4;i6dobenza1dehyde 2 (715 mg, 3.08 mmol) and EtN (1.00 mL, 7.17 mmol) in DMF (20
ml) was purged w1th N for two minutes and added to the resin. After mixing for 5 min, PdClg(PPh3)2

(40 0 mg, 0.057 mmol) and Cul (19.0 mg, 0.100 rnmol) were added and the reactlon shaken for 48 h.
The resin was dramed, washed with DMF (4 x 20 mL), DCM (4 x 20 mL) and dried in vacuo to give -

1.100 g of a dark yellow resin.

Preparation of (s, 2R)-N-2—hydroxy—1-hydroxycarbamoy]-propyl) 4- [4-(4—morpholm—4—
ylmethyl-phenyl)—buta—l ,3-diynyl]-benzamide (4)

P Q H
0 N i. bNH . O E NHOH
NaCMNBHg, (CH30)CH ZF
AcOH, THF, MeOH, 44 h =
4

Ii. TFA; HCI- G‘l O

Reagent ' MW - Bq.. mg/ul mmol

‘Benzaldshyde on resin (3)© 0.77 mmollg 1.0 188 mg 0.141
Morpholine 87.12 6.0 75 L 0.860

NaCNBH; 62.84 45 40 mg 0.637

Trimothyl orthoformate 10612 65 100 L, 0.914

Acetic acid - 60.05 123 100pL - 1750

THF _ . 30mL

MeOH '  1omlL

A solution of morpholine (75 uL, 0.860 mmol) and trimethyl orthoformate (100 pL, 0.914

" mmol) in THF (3 O mL) was added to a Teflon-lined screw-capped vial containing the resin-bound

diacetylenic benzaldehyde 3. The resin was agitated for 10 min, treated successively with acetic acid
(100 pL, 1.75 mmol) and a solution of NaCNBH; (40.0 mg, 0.637 mmol} in MeOH (1.0 mL) and
shaken for 44 h. The resin was filtered, washed with DMF (3 x 3 mL) and DCM (3 x 3 mL) and

drained. Cleavage -from the resin was achicved.by treatment with 10% TFA/DCM (2.0 mL) and .

shaking 20 min. The solution was collected and the resin was rinsed with addi_tionai 10% TFA/DCM
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(2.0 mL). The cleavage fractions were combined, treated with neat TEA (3.0 mL), stirred for L hat 1t -
and coticentrated by rotary evaporation to give a crude yellow residue. Purification by RP-HPLC (Cyg
column, CH3CN gradient 5-35%, 0.1% TFA, UV analysis 300 nm, 18 min) and Iyophilization of the
collected fractions afforded 19.0 mg-(29%) of 472 as a fluffy yellow. solid. LRMS (ES+) m/% 462.0 -
(czﬁH;;Ngos + H requires 462.10); HPLC (300 nm, 18 min run) 10.3 min.

Synthesis of 4’-Benzamide Diacetylene Threonine Hydroxamic Acid

Example 24: (18,2R)-N-(2-hydroxy-i-hydroxycarbamoyl-propyl)-4-{4-[4-(2-amino-
éthylcarbamoyl)—pﬁen}{l]-buta—1,3-diynyl}-behzatﬁide 5

oH  Hy N/\/NHTrt N/\,NHm

. . EDOI, HOBY, DIEA -/
= 1 .. DMF,24h ~

i 3, PdCiz{PPh;,)z
Cul, EtN, DMF i

80 h Ha
i. TFA, DCM ) 5
L0
Preparation of N—(Z-trityl—amino-éthfl)—4-eth5myl—benzamide 3).
Reagent | | | MW Eq. glnjL mmo}
4-Bthynylbenzoic acld (1) 146:14 10 0292g 200
N-Trityl ethylenediamine  302.41 13  0810g 2.67
EDCI . | 191.71 1.0 0382g  2.00
HOBt K 13513 30 0270 g 2.00
DIEA - 12925 40 l40mL 800

DMF . -  100mL |
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To a solution of 4-ethynylbenzoic acid 1 (292 mg, 2.00 mmol), EDCI (382 mg, 2.00 mmol),

and HOBt (270 mg, 2.00 mmol) in DMF (10 mL) was added N-irityl ethylenediamine 2 (810 mg, 2.67
- mmol) and DIEA (1.4 mI, 8.0 mmol).- The reaction mixture was stirred 24 h, diluted with EtOAc (200

mL), washed with 0.5 M HCI (60 mL), saturated NaHCO;3 (2 x 60 mL), H,0 (4 x 60 miL), dried over
MgSO4 and concentrated to give 836 mg.(97% yield) of N-(2-trltyl—arhino-ethyl)"-4-et1iyny1-benzamide
3 as a white solid, mp 50-51 °C. R¢=0.40 (1:1 Hexanes/EtOAc). '

Preparation of (18,2R)-N-(2-hydroxy-1-hydroxycarbamoyl-propyl)-4-{4-[4-(2-amino-

- ethylcarbamoyl)-phenyl]-buta-1,3-diyuyl}-benzamide (_5), 7

Reagent : MW Eq. g/mlL mmol

Alkyne on resin (4) 0.77 mmol/g 100 150 mg 0.116

4 Bthynylbenzamide 3)  430.54 3.00 151mg  0.350

PACIy(PPhs), 701.89 025 21 mg 0.030

Cul 190.44 125 28mg 0147

Et;N ' 101.19 950 . 150pL - 1.10
 DMF : 20mL

Resin 4 (150 mg, 0.116 mmol) was swelled in DCM (2 mL) for 1 b and drained. A solution of

‘4-gthynylbenzamide 3 (151 mg, 0.350 mmol) and Et;N (150 pL, 1.10 mmol) in DMF (2.0 mlL) was

added and the resin agitated for 5 min. A mixture of PdCly(PPh;); (21 mg, 0.030 mmol) and Cul (28
mg, 0.147 mmol) was added and the resin was agitated for 60 h. The resin was drained, washed with

DMF (3 x 2 mL), DCM (3 x'2 mL) and cleaved with 10% TFA/DCM (1.5 mL) for 20 mm The
- solution was collected and the resin was rinsed with additional 10% TFA/DCM (1 0 mL) 'I‘he |

cleavage fiactions were combined, treated with neat TFA (2.0 mL), stlrred for 1 h at tt and
concentrated by rotary evaporatlon to give a crude brown residue. Punﬁcat:lon_by RP-HPLC (Cyz

column, CHiCN gradient 5-65%, 0.1% TFA, UV analysis 300 rm, 26 min) and lyophilization of the

collected fractions afforded 2.0 mg (4% vield) of (1 S,2R)-N—(2-hyd:oxy—l-hydroxycarbamoyl—propyl_)-—
4-{4-[4-(2-amino-ethylcatbamoyl)-phenyl]-buta-1,3-diynyl}-benzamide. LRMS (ES+) m/z 449.1
-(Cz4H24N405 + H requires 449.18); RP-HPLC (300 nm, 26 min run) 17.0 min.
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Synthesis of 3°-Pyridine Diacetylene Threonine Hydroxamic Acid

Example 25: N-((2R)-hydroxy-(15)-hydroxycarbamoyi-propyl)-4-(4-pyridin-3-yl-buta-1,3-
diynyl)-benzamide (3)

H om
,;QN\O .
N PACI{PPhg)s, Cul
Y . © EtsN, DMF, 72 h
H .

ii. TFA, DCM

Preparation of N-((2R)-hydroxy-(1S)-hydroxycarbamoyl-prop yl)-4»(4-pyridin—3-y1—b‘uta.-1 W3-
diynyl)-benzamide (3).

Reagent MW Eqg. gmlL mmol
Alkyne on tesin (1) 0.77 mmolg 1.0 142 mg 0.109
3-Ethynylpyridine (2) 103.12 3.4 . 38mg 0.368
PACLPPhs) 70189 - 03 22 mg 0.031
Cul 190.44 - 12 25 mg 0.131

- EtsN 101.19 13 200 pL 1.40
DMF _ 2.0 mL

Resin 1 (142 mg, 0.109 mmol) was swelled in DCM (2 mL) for 1 h and drained. A solution of
3-ettiynylpyridine 2 (38 mg, 0.368 mmol) and BN (200 L, 1.4 mmol) in DMF (2 mL) was added and
the Tesin agitated for 5 min. A mixture of PACH(PPy); (22 mg, 0.031 mmol) and Cul (25 mg, 0.131
mmol) was added and the resin was agitated for 72 h The resin was drained, washed with DMF (3 x 2
- mL), DCM (3 x 2 mL) and cleaved with 10% TFA/DCM (1.5 mL) for 20 min. The solution was
collected and the resin was rinsed with additional 10% TFA/DCM (1.0 mL). The cleavage fractions
were combined, treated with neat TFA (2.0 mL), stirred for 1 h at rt and concentratéd by rotary
evaporation fo give a crude brown residue. Purification by RP-HPLC (Cig column, CH;,CN gradient 5-
65%, 0.1% TFA, UV analysis 300 nm, 24 min) and lyophllzatmn of the collected fractions afforded
44 mg (11% yleld) of N—((?.R)~hydxoxy-(1S)-hydroxycarbamoyl-propy])-4—(4—p3mdm-3-yl-buta-l 3-
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_diynyl)-benzamide. LRMS (ES+) m/z 364.0 (Cz0H7N304 + H requires 364.13); RP-HPLC (300 nm,

24 min run) 11.2 min.

Example 26: Synthesis of N-(1-(N-hydroxycarbamoyl)(18,2R)-2-hydroxy propyl){4-[4-(6-
morpholin-4-yl(3-pyridyl))buta-1,3-diynyl]phenyl} carboxamide (5)

B - \N/

OH H-Thr-NH-O-Trt-[Rinkj,

MeO. Br -— DIC, HOBT, DIEA, Dﬂ:
. 1.Pd2dh23,
O 1 ‘PdCI(PPha)z,
EtaN, DMF o
2. NaOH, MeOH c ) N
OtBu
H \[ o g 1. Morpholine, NMP
DIN\“\“ N - a0 c _ .
o H 2. TFA, water
4
Cl
Reagent MW - EQ g/ml mmol
Dibromovinylbenzoic acid (1) 320 1.0 96¢g - 30.0
2-Chloro-5-ethynyl-pyridine 138 13 543g 390
Pd,dba;- . 915 00l 274mg . 0.3 (1%cat)
TMPP 352 004 422mg 12 (4%)
TEA . - 101 3.0 12.5ml 90.0
DMF A : - . o 90 ml degassed with argon

Preparation of 4-[4-(6-Chloro-pyridin-3-yI)-buta-1 ,3—diynyl]-bemic acid methyl ester.
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Cl ===
BT }\l/

MeO Br

1. szdbag,
G 1 PdCL(PPh3)a,
EtsN; DMF

2. NaOH, MeOH cl . N

4-[4-(6-Chloro-pyridin-3-yl)-buta-1,3-diynyl]-benzoic acid was made according to the method of
Wang Shen and Sheela A. Thomas in Org.Lett: 2000, 2(18), 2857-2860.

A solution of 4-(2,2—dibromo-ﬁnyl)-5enzoic acid methyl ester (1) (9.6g, 30.0mmol), ethynyl-
pyridine (2) (5.43g, 39.0mmol), Pd,dba; (274mg, 0.3mmol), tris(4-methoxyphenyl) phosphine (TMPP)
(422mg, 1.2mmol) were dissolved in argon sparged (5 min.) DMF (60ml). The reaction was sparged
with argon for 1 min. TEA (12.5ml, 90.0mmol) was added to the stirred reaction mixture that was
thén heated under argon at 85 °C for 3 hours. The reaction was found complete by LCMS. The
reaction was cooled to rt and diluted with EtOAc/hexane (1:1) (500ml). - The organic phase was -

washed with 1M NaOH (2x80ml), water (2x80mI), sat. brine (80mJ), dried with Na;SOj, filtered and

¢oncentrated under reduced pressure to give crude product. The residue was ﬁltered through a ﬁl_ter
plug of silica eluting with EtOAc/hexane (1:1). The fractions with producf were evaporated to give
9.06 g of product in good purity (~96% pure). The material was taken on without fufﬂmfpuﬁﬁcation.

Preparation of 4-[4-(6-Chloro-pyridin-3-yl)-buta-1,3-diynyl}-benzeic acid (3)

A 6Maq. solu_tion of NaOH (15ml) was added to a stitred solution of 4-[4-(6-Chloro-pyridin-3-
yl)-buta-1,3-diynyl]-benzoic acid methyl ester. (9.06g, 30mmol) in MeOH (350:&1) at rt. The reaction
solution was heated to reflux for'3 hours. The reaction stayed a mixture and did not tum clear. - HPLC
and LCMS indicated that the reaction was forming side products. The reaction was cooled to t and
some MeQH (~200ml) was removed by evaporation under reduced pressure. Water (400ml) was
added to the mixture. Conc. HCI was added dropwise to the stirred solution until acidic by pH paper
(pH2). The yellow precipitate that formed was collected by suction filtration. ‘The solid was washed
with water (3x20ml) and hexane (2x20ml) to give the crude product. HPLC indicated that there was
approx_imately 40% product in the mixture. The crude reaction product" was puriﬁed by flash
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chromatography using EtOAc (8-10%)/hexane as eluant. The pure fractions were evaporated and dried
in vacuo to give 4.2 g of product 3 in 50% yield.

Preparation. of [4-[4-(6-chlore-pyridin-3-yl)-buta-1,3-diynyl]-benzoyl}-HN-Thr(OtBu)-
hydroxamic acid trityl resin (4)

OH
H-Thr-NH-O-Tr-[Rini],
DiC, HOBT, DIEA, DMF

r oand

4—[4-(6-Ch10r0-pyridin—3-yl)-buta-lﬁ—diynyl]-benzoic acid (3) was coupled to a tert-butyl. - {
protected threonine.pre-loaded on hydroxylamine 2-chlorofrityl resin following the same procedure.as - -
used for Example 26.  The. coupling -employed DIC and HOBT. [N-Fmoc-hydroxylamine 2-

chlorotrityl resin was parchased from Novabiochem cat.# 01-64-0165.]

Preparation of - N-(2-Hydroxy-1-hydroxycarbamoyl-propyl)-4-[4-(6-morpholin-4-yl-pyridin-3-

'yI)-buta-1,3-diynyl]-benzamide (5)

T

OtBu .
H \[ o ' 1. Morpholine, NMP
W 90 C

2. TFA, water

™)

A solution of morpholine (300ul) in NMP (lml) was added to a vial containing the 2-
cloropyridine resin (4) (150mg, 0.12mmol). The reaction mixture was purged with argon and heated

to 85-90 °C for 24 hours. The resin was drained and washed with DMF and DCM alternately several

times. The product was cleaved from the resin through treatment with a TEA/water solution (80:20)
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-

(1.5m) for 45 min. The resin was filtered and washed with fresh TFA/water solution (80:20) (0.5ml).
The combined ﬁA and organic fractions were diluted with CH3CN/water (1:1) (10ml), water (2ml)
and lyophilized. The crude product was purified by prep. HPLC. The crude product was dissolved in
DMSCQ (1ml), passed through a Teflon syringe filter, and the clear filtrate was injected on a preparative
HPLC. The ﬁu:riﬁcation used a 20x50 mm Uliro 120 C18 column running a 22 ml/min 2% gradient
(AcCN/water, 0.1% TFA) for 16 min. The purified fractions were Iyophilized to dryness to give 2.2
mg of pure product as the TFA salt (~32% yield).

Example 27: Synthesis of 4-[4-(4-Amino-phenﬂ)-buta—l,3—diynyl]-N~(i-—hydroxy—1-
. hydroxycarbamoyl-propyl)-benzamide €3] '

OtBu- .
H \[ + DIC, HOBT,
O,N\n.o NHp DIEA, DMF
) —

OBu - ) '
H O .
CNL TFA, water

' Preparation of 2-{4-{4-(4-Amino-phenyl)-buta-13-diynyl]-benzoylamino}-3-tert-butoxycarbomyloxy-
' butyric hydroxamic acid trityl resin (3). '
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)

. o . OfBu
- o}
TOfBU ~OH . ‘ H R

N
DIC, HOBT, @\0 m‘ H Q

H .

o’N\ﬂ““ NH, DIEA, DMF T

° T N -

! HzN 3 O
: : NHz

Reagent MwW EQ . g/ml mmol
H-Thr(Boc)-NHO-Txt Resin (1) 1.0 58¢g 4.47
1,3-diynyl benzoi¢ acid (2) . 2613 14 164g 625
HOBT 135.1 1.4. "~ 085g 6.25
DIC 1262 14 098ml 6.25
DIEA 129.25 3.5 2.7 mi 15.6
DMF . 50 ml ' [

DIEA (2.7111.1, 15.6mmol) was added to a stirred solution .of 4—[4~(4—Amjno;phen)’r1)-buta-1,3-
diynyl]-benzoic acid (2) (1.64g, 6.3mmol), HOBT (0.85g, 6.3mmol), DIC (0.98ml, 6.3mmol) in DMF
(50ml). Afier 2 min,, the Thr hydroxylamine resin. (5.8g, 4.5mmol) was added in one portion. [N-
Fmoc-hydroxylamine 2-chlorotrifyl resin i&asrpu:rchasec_l from Novabiochem cat.# 01-64-0165.] After _
12 hours at rt, the reaction was found complete by LCMS. The resin was drained and washed with
DMF and DCM. alterpaiely 3 times each. The product on resin 3 was used as is in subsequent
reactions without further treatment. | - ' -

Preparation of 4-[4-(4-Amino-phenyl)-buta-1,3-diynyl]-N-(2-hydroxy-1-hydroxy carbamoyl-
propyl)-benzamide (4) . : _ X —

Y

Reagent : MW EQ g/ml mmol
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1,3-diynyl benzoic Thr Resin (3) 1.0 120 mg 0.09
TFA/water (80:20) © 7 1.5ml

The product (4) (120mg, 0.09mmol) was cleaved from the resin through {reatment with a
TFA/Wélj:er solution (80:20) (1.5ml) for 45 min, The resin was filtered and washed with fresh
TFA/water solution (80:20) (0.5ml). The Eombihc'd TFA and organic fractioﬁs were diluted with
C}BCN/W.ater (1:1) (10ml), water (2ml) and lyophilized. The crude product ‘WEQS purified by prep.
HPLC. The crude product was dissolved in DMSO (lml), passed through a Teflon syringe filter, and
the clear filivate was injected on a preparative HPLC. The purification used a 20x50 mm Ultro 120
C18 column mmning a 22 ml/min 2% gradient (AcCN/water, 0.1% TFA) for 16 min. The purified
fractions were Iyophilized to dryness to give 2.2 mg of pure product as the TFA salt. The product (4)

- was iyophﬂized again from CHyCN/water with 10 equivalents of HC! to remove most of the TFA to
yield 2 mg of product as the HCI salt (~53% yeild). '

Example 28: Synthesis of 4—{4-[4-(2-Dimethyiamino-acetylamino)-phgnyl]—buta-.-l,S-diynyl}—N—(Z-
hydroxy-1-hydroxycarbamoyl-propyl)-benzamide (6) (Continued from compound 3 of Example
27 abeve) '

S ) ' OBy
OtBu. - C‘)K/.Bf , H T
15 - @y

.'A H
A N_ o -

oy N Lutidine, DCM
@'y |

5

1. MegNH, NMP

2. TFA, water
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Préparation of 2-(4-{4- [4-(2-Bromo-acetylamino)-phenyl]-buta-1,3-diynyl}-benzoylamino)-3-text-
butoxycarbonyloxy-butyric acid hydroxamate trityl resin (5).

- @\0 )

. ' 0 : ’
Br
Touau CI)]\/ H T
H (8]
ot N .
H

o’Nji Lutidine, DCM
3 oy
NH2
Reagent ' MW o EQ . g/ml - mmol
Amino 1,3-diynyl benzoic Thr Trt Resin (3) 1.0 0.75g  0.578
Bromo-acetyl chloride 157.4 8.0 0.728 g 4.62
Lufidine | 107 10.0 1.07 ml 9.24

DMF SR 6ml

A solution of bromo-acetyl chloride (0.75g, 0.58mmol) in DCM (fiml) was added to a mixtare
of 2-{4-[4-(4-Amino-phenyl)-buta-1,3-diynyl]-benzoylamino}-3-tert-butoxycarboniyloxy-butyric acid
- hydroxamate Trt Resin (3) (0.75g, 0.58mmolj, lutidine (1.1ml, 9.2mmol) and DCM (4ml) at rt with

shaking. After shaking for 1.5 hours, fhe_ Teaction was found complete by LCMS. The resin was -

drained and washed with DCM (2x10mt), DMF (3x10m1) and DCM (3x10ml) again. The resin was
"drained: and dried in vacuo. The product on resin 5 was used as is in subseqﬁent reactions without

further ueéhnent.

Preparation of 4-{4-[4-(2-Dimethylamino-acetylamino)-phenyl}-buta-1,3-diynyl}-N-(2-hydroxy-
1-hydroxycarbamoyl-propyl)-benzamide (6).

OtBu L
ﬂ\[ o 1. MezNH, NMP
-~ ot et i
WD \ﬁ N 2, TFA, walter
0
5 M Br
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Reagent . _ MW EQ g/ml mmol
Bromo acetic Thr Trt Resin (5) ' 1.0 125 mg 0.093

Dimethyl amine 45.08 0.2 ml €XCESS

NMP ' 1.2 ml

A solution of dimethyl amine (0.2ml) in NMP (1.2ml) Waslad-ded to-bromo acetic Thr Trt Resin
(5'). (125 mg, 0.09mmol) at rt with shaking. After shaking for 12 houss, the reaction was found
complete by LCMS. The resin was drained and washed with DCM (2x10ml), DMF (3x10m1)-and
DCM (3x10ml) again. The product (6) was cleaved from the resin through treatment with a
TFA/water solution (80:20) (1.5ml). for 45 min. The resin was filtered and washed with fresh
TFA/water solution (80:20) (0.5ml). The combined TFA and orgamic fractions were diluted with
CH3CN/water (1:1) (10ml), water (2ml) and lyophilized. The crude product was purified by prep.
H]?LC..- - The crude product was dissolved in DMSO (1ml), passed through a Teflon syringe filter, and
the clear ,ﬁlh'atc' was injected on a preparative HPLC. The purification nsed a 20x50 mm Uliro 120
C18 colﬁin_n running a 22 ml/min 2% gradient (AcCN/water, 0.1% TFA): for 16 min. The purified
fractions were lyophilized to dryness to give 2 mg of pure product as the. TFA. salt (~37% yeild).

Example 29: Synthesis of 4-{4-[4-(2-Amino-4-methyl-pentanoylamino)-phenyl}-buta-1,3-diynyl}-
N-(2-hydroxy-1-hydroxycarbamoyl-propyl)-benzamide (7) (C(_)ntinued from compound 3 of

Example 27 ahove)
OH
. . . H \[ 8]
. tBu 1. Fmoo-L-Leu, HATU, HO’N\""‘ N
. H T 0 DIEA, DMF . o H
/N wt » Pi T \\\\
@"‘O N 2. Piperidirie, DMF .
m H 3. TFA, water . == o
L2
, H
3. 7 :
NH
Reagent _ MW EQ g/ml mmeol

Amino 1,3-diynyl benzoic Thr Trt Resin (3) 1.0 125 mg 0.093
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Fmoc-L-leucine 353.42 4.0 0.135g 0384

HATU : 380 40 0.146 g 0.384
DIEA 129.25 8.0 133 ul 0.768
DMF | 1.5 ml

A solution of Fmoc-L-leucine (0.135g, 0.38mmol), HATU (0.146g, 0.38mmol) in DME
(1.5m0)} was made." After 2 min. of shaking, the activated acid was added to the aﬁ1ir'10"1,3—diynyl
‘benzoic Thr Trt Resin (3) (125 mg, 0.09mumol) at rt with shaking. After shaking for 36 hours, the
reaction was drained and washed with DCM (2x4ml), DMF (3x4ml) and DCM (3x4ml) again, . The
resin was treated with 20% piperizine in DMF (4ml) for 2 hours twice. The resin was drained and
washed with DMF and DCM altemately 'seVeral' times. The product was cleaved from the resin - |
through treatment with a TFA/water solution (80:20) (1.5ml) for 45 min. The resin was filtered and
washed with fresh TFA/water solution (80:20) (0:51111)." The éombined TFA and organic fractions were
dilutéd with CH3CN/water (1:1) (10ml), water (2mI) and lyophilized. The crude product was purified
by prep. HPLC. ‘The crude product was dissolved in DMSO (1ml), passed ttirough a Teflon syringe
filter, and the clear filtrate was injected 'on a preparative HPLC. The purification used a 20x50 mm 1

Ultro 120 C18 column running a 22 ml/min 2% gradient (AcCN/water, 0.1% TFA) for 16-min. ‘The =

purified fractions were lyophilized to dryncss to give 1.7 mg of pure product (7) as the TFA salt (~30%
yield). | ‘ o IR

Examples 30-1307 of Table 1 were synthesizéd according to the synthetic schemes described

above.
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Biological protocols and data

' P. aeruginosa LpxC Inhibition Assay -

The assay followed the general method of Hyland et al (Journal of Bacteriology 1997 179,
2029-2037: Cloning, expres'sion and purification of UDP-3-O—acy1-GlcNAc deacetylase from
Pseudomonas aeruginosa: a metalloamidase of the lipid A blosynthesm pathway) and the radlolabelmg
procedure is accordmg to Xline et al. supra. Bneﬂy, samples were incubated with 2 nM P. agruginosa
LpxC and 150 nM [3 H—Ac]—UDP-S -O-(R-3 —hydroxydeeanoyl)-GlcNAe in a total volume of 50 ul for,
90 min at room temperature. Reactions were carried out in 96-well poiypropylene plates in 50 mM
sodium phosphate buffer, pH 7.5, contammg 1 mg/mL BSA. Reactions were stopped by the addition. of
180 ul of 2 3% suspension of activated charcoal powder in 100 mM sodium acetate, pH 7.5,
Supematants were clarified by cenmﬁlgatlon. A portion of the clarified supernatant, contamlng the
enzymatically.released [3H]-acetate, was transferred to opaque white 96-well plates containing
scintillation fluid. The radtoachwty was measured ina Perkm-Elmer/ Wallac Trilux Mlcrobeta coutter.
Control reactions to Whlch 5 mM EDTA had been added were mcluded with each mm to detemune

nonspeciﬁc tntmm release

Bacterial Screens and Cultures

Bacterial isolates were cultivated from —70°C frozen stocks by two consecutive overnight
passages at 35°C in ambient air on 5%'blood aé;ar (Remel, Lenexa, KS). Clinical isolates tested were
~ from a collection composed of isolates collected dunng clinical trials and recent clinical isolates
obtained from various geographmally diverse hospitals in the US. Quality control and priméry panel
. Strains were from the Amencan Type Culture Collection (ATCC; Rockville, MD), with the exception
of P. aerugmosa PA0200 a sfrain with a deletlon of the mexABoprM genes that was recewed from
Dr. H. Schwelzer This stram does not express the prmclpal multidrug efflux pump and is
hypersusceptible to many antlbactenals Stra.m Z61 (ATCC 35151) is also hypersusceptlble to
autlbactenals It is thought that the hypersusceptlblhty of ﬂns strain i is the result of increased -
permeability of 1ts outer membrane (Angus BL et al, Antimicrobial Agents and Chemotherapy 1982
21, 299-309: Outer membrane permeability in PSet_ldomonas aeruginosa: Companson ofa Wlld-type

with an antibacterial-supersusoeptible mutant), .
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Susceptibility Testing

Minimum Iuhibitory Concentrations (lvﬂCs) were determined by the broth microdilution
method in accordance with the National Committee for Chmcal Laboratory Standards (NCCLS)
guidelines. In bnef orgamsm suspensmns were are ad_]usted toa (.5 McFarland standard to yleld a
final moculum between 3x10° and 7x10 colony—formmg umts (CFU)/mL Drug dllutlons and inocula
were made in stenle, cation ad_]usted Mueller—Hmton Broth (Remel) An moculum volume of 100 pl
was added to wells contammg 100 plof broth wrth 2—fold serial dllutlons of drug All moculated
microdilution trays were mcubated n amblent air at 350 C for 18 24 hours. Followmg mcuhatron._. the
lowest concentratlon of the drug that prevented VISlblG growth was recorded as the MIC Performance
of the assay was rnomtored by the use of laboratory quahty-control strams agamst tobramyecin, that has
a defined MIC spectrum, in accordance w1th NCCLS guldehnes

Efficacy in mouse model of systemlc Pseudomonas aeruginosa infection

' Female Balb/c mice were injected mtrapentoneally w1th 0.5mlofa bacterlal suspensron

- containing apprommately 100 times the dose that would kill 50% of animals (LDso) of P. aerugmosa ‘

strain PAO1 or E. coli ATCC 25922. At one and five hours post infection, the test cornpound was
injected mtravenously in doses rangmg from 5 mg/kg to 100 mg/kg, five mice per group. Mice were i
) observed for 5 days, and the dose of compound resulting in survival of 50% of mice (EDso) was

. calculated. '

Prug Combination (Sy_neréy) Studies
L . Principle -

‘Checkerboard experiments can be performed to assesé potential interactions between pnn:ra;r},r

drug of i mterest #1) and other related antibacterials (#2) P. aerugmosa ATCC 27853, S. aureus ATCC | N

29213 and other orgamsms can be uscd as challenge strains as well as selected cluncal isolates. Broth
microdilution format can be used to assess the activity of drug #1 and test compound alone and in
combination. Two-fold dﬂutlons of the two oornpounds to be tested (each bracketing the expected
MIC value) are used. The fractional mhlbltory concentration (FIC) was calculated as the MIC of
compound #1 in combination with a second compouhd, divided by the MIC of compound #1 alone. A
summation FIC (_ZFIC) was computed for each drug.combination as the sum of the irldividual FICs of
compound #1 and #2. Synergy was defined as an JFIC <0.5, indifference as an YFIC between 0.5 and
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4, and antagonism as YFIC > 4. The lowest TFIC was used for the final interpretation of drug

combination studies. .
hlterpretatiéu of suramation ( YFIC)
' a) . Symergism,x <0.5
b) Indifferenée, 0.5 ;ix =4

c) Antagonism, x > 4

Table 2: Demonstration of Antibacterial activity of Seiect‘Compouhds from Table 1

Enzyme iﬁhibitory activity-

Compoﬁnd : ICsq (nM)
|[Example# | A :
12 ' <100 oM
572 T <100 0M
481 <100 nM
19 . < 100 nM
516 | <100 oM
280 - <100 nM
366 <100 nM
777 : < 100 nM
B15 , <100 nM
79 —|<1000M
860 <100 nM
801 <100 nM
13 [<i00nM
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Table 3: Antibacterial activity vs standard panel of organisms (IVIC, pg/ml).

MIC Key

MIC's of 6.25 ug/mi or less = A

MIC's of greatet than 6.25 ug/m} to 50 ng/ml = B

. MIC's of greater than 50 ug/ml = C

Bacterial strain:

P. aeruginosa
27853

K. coli
25922

S. aureus
29213

byper-permeable
P. aerng. 35151

P. aeruginosa
PAO200 mexAB

Compound

Example #

112

572

481

19

516

1280

366

777

1315

719

860

801

13

S NN N R R RS

ool I Bl Pl B Bl B B B B R I I

Ql ol ol al al oy a ) ) " al al a

I A S R A S S R A

S N S S IS S S RS S
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Table 4: Antibacterial activity vs cystic fibrosis isolates of Pseudomonas aeruginosa (MIC,
pg/ml). Strains have the following phenotypes: 3198 and 3234, sensitive to most antibacterials;

2196, resistant to ciprofloxacin; 3224, resistant to ceftazidime; 3317, resistant to aztreonam; 1145

and 3206, multi-drug resistant. MIC Key

MIC's pf 6.25 ug/ml orless=A
MIC's of greater than 6.25 ng/ml to 50 ng/ml =B

MIC's of greater than 50 ng/ml=C
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3!

- 3206

Strain number: 3198 3236 2196 3224 3232 3317 1145
Phenotype: Sensitive Sensitive Cipro R TobraR Ceftaz. R Artr. R MDR MDR
LpxC inhibitors
12 A A B A A A A A
481 A A A A A A A A
19 A A A A A A A A
516 A A A A A A A A
280 A A B A A A A A
366 A A A A A A A A
i A A A A A A A A
315 A A A A A A A A
779 A A A A A A A A
801 A A A A A A A A
i3 A A A A A A A A
Comparator antibacterials ‘
Tobramycin 2 0.5 2 64 1 2 8-32 64
Azireonam 1 0.5 1 1 1 64 >128 > 128
Ceftazidime 2 0.25 2 2 64 4 >128 >128
Cefepime 4 2 2 8 2 8 >128 32
Ciprofioxacin 1 0.06 >8 2 2 0.5 >8

o~




Table 5: Antibacterial activity vs non-CT clinical isolates of P. aeruginosa and vs other gram-
negative pathogens. Set 1: non-fermenting organisms. P. aer., P. aeruginosa; Acinet. calc.,
Acinetobacter calcoaceticus; Alcal. xyl., Alcaligenes xylosoxidans; B. cep., Burkholderia cepacia;

S. malt., Stenotrophomonas maltophilia

MIC Key
MIC's 0f6.25 ug/mlorless= A
MIC's of greater than 6.25 ug/ml to 50 ug/ml = B

MIC's of greater than 50 ug/mt = C



9F1

B. cepacia

Species: | P.aer 27853 P.aer. PAO1 P. aer 12307 P. aer psa-6b Acinet. cale.  Aleal. xyl 'S. malt.
LpxC inhibitors ' |
12 A A A A A A B A
481 A A A A C C B C
19 A A A A A B B- B
516 A A A C C C C
280 A A A A C B B B
366 A A A B C A B B
777 A A B A B A C
315 A A A A C B A A
779 A A A C A A B
801 ° A A A B C B C
13 A A A C A A B
Comparator '
antibacterials
Tobramycin 8 2 2 64 64/>128 0.5
Aztrecnam 16 32 32 32 64 - >128/16
Ceftazidime 4 64 16 1 8/4 1
Cefepime 2 8 g 8 32/16 - 8/1
Meropenem 0.5 0.25 4 0.5 4 64
Pip/Tazo 4 >128 8 1 64 16
Ciprofloxacin 0.5

0.5




Table 6: Antibacterial activity vs non~CF clinical isolates of P. acruginosa and vs other gram-
negaﬁve pathogens, continued. Set 2: enteric organisms. E. aer., Enterobacter aerogenes; E.
clo., Enterobacter cloacae; E. coli, Escherichia coli; K. pneu., Klebsiella pneumoniae; K. oxy.,

Klebsiella oxytoca; P. mir,, Proteus mirabilis; S. marc., Serratia marcescens.
MIC Key

MIC's of 6.25 ug/ml or less = A
MIC's of greater than 6.25 ug/ml to 50 ug/ml = B

MIC's of greater than 50 ug/ml=C
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8¢l

Species: E. aer. E. clo. " E.coli1619 E.coli2788 K pnen. - K oxy. P. mir. S. mare.
LpxC inhibitors .
12 C A A A A A A A
481 C A A A A A A A
19 A A A A A A A A
516 C B A B C C C A
280 C A A A B C B B
366 C A A A B B A A
777 B A A A A A A A
315 C A A A C C C- B
779 C A A A B B B. A
801 B A A A A A A A
13 C A A A A A A A
Comparator ' '
antibacterials A
Tobramyein 64 0.06 16/64 0.06/2 64 1 2 -2
Avzireonam <=0.13 128/64 <=0.13/0.25 2 -0.5 <=0.13 <=0.13
Ceftazidime 32 0.25 > 128 0.25/<=0.13 8 025 <=0.13 - 025
- Cefepime <=0.13 4/<=0.13 <=0.13 8 <=0.13 <=0.13 <=0.13
Meropenem 2 <=0.06 0.25/0.13 <=0.06 0.13 <=0.06 0.5 0.13
Pip/Tazo 2 > 128 1 >128 2 0.25 1
Ciprofloxacin >8 0.015 2 0.03 0.06 . 0.03 0.03 0.25




Table 7: Drug Combination (Synergy) Studies Result

Minimum Concentration (mg/ml) required to inhibit grouth of E. coli 25922

Eiythromycin | LpxC inhibitor 925
LpxC inhibitor 925 only l - 6.25
_ Eﬁromycin only 1128 R
LpxC inhibitor 925 2 | : 0.78
+erythromycin

Each of the Example compounds of 'I_‘zible 1 was synthesized and assayed as described above.
Many of the Example compounds 1-1307 displayed an ICsp value of less than 10 M with respect to
LpxC. Many of these compounds dfsplayed an ICsp value of less than or equal to 1 M or less than or
equal to 0.1 pM. Many of these compounds exhibited ICsq values of less than or equal to 0.050 pM,
less than or equal to 0.030 pM, less than or equal to 0.025 pM, or less than or equal to 0.010 pM.

Tt should be understood that the organic compounds according to the invention may exhibit the
phenomenon of tautomerism. ‘As the chemical structures within this specification can only represent
one of the possible tautomeric forms, it should be understood that the invention encompasses any

tautomeric form of the drawn siructure.
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TABLE 1

Example Structure Name MH+
HCa OH  Chiral
N ~OH 3 4-difluoro-N-{(1S,2R)-2-hydroxy-1- 0752
| £ 70 [(hydroxyamino)carbonyljpropyl}benzamide ’
F
30
H:Ca -OH  Chiral )
Q\/\)L I‘rn_oﬁ (28,3R)-N,3-dihydroxy-2-{(4- 081.3
. N | phenylbutanoyl)amine Jbutanamide ’
31
Me oy Chiral (28,3R)-N,3-dihydroxy-2-( {4-[4- \
\Q/\)LH:Q( —OH (methyloxy)phenyljbutanoyl}amino)butanami| 311.3
© - de ' '
32
§:° OHH- HC"""" N-{(18,2R)-2-hydroxy-1- _
@/\/\)ﬁ N-o [(hydroxyamino)carbonyl]propyl}-5- 2953
: - @ phenylpéntanamide
- 33 B
R (2B,4E)-N-{(18,2R)-2-hydroxy-1- .
@/w” N-OH [(bydroxyamino)casboryllpropyl}-5- 291.3
°. phenylpenta-2,4-dienamide
34
’ 6@,0 LOH Chiral
wNN-oH (2E)-N-{(18,2R)-2-hydroxy-1-
| H o {(hydroxyamino)carbonyllpropyl}-3- 2653
' phenylprop-2-enarmide
35 ' ' |
§<Ca -OH  Chiral
ot (28 3R)-3-hydroxy-2({(2E)-3-[4-
I H o {methyloxy)phenyl]prop-2- 280.3
Ho enoyl}amino)butanoic acid
~ha 9]
36
Nu, GOAOT ol (3R)-3-amino-N-{(1S,2R)-2-hydroxy-1-
N o [(hydroxyamino)carbonylJpropyl}-5- 3104
0 phenylpentanamide
37
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Fxample

Structure

Name

MH+

38

Chirai
N OH

(2E)-3-(4-fluorophenyl)-N-{(1S,2R)-2-
hydroxy-1-
{¢hydroxyamino)carbonyljpropyl} prop-2-
enamide

283.3

39

HoCa OH  Chiral
H
e
O

(2E)-3-(3-bromophenyl)-N-{(15,2R)-2-
hydroxy-1-
.[(hydmxyarmno)carbonyl}propyl}prop-Z-
: enamide

344.2

40

Chiral

ﬁ \/Q)Lﬁ:gjfﬂ-w

N-{(18,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyljpropyl}4-{[(2-
phenylethyl)aminoJmethyl} benzamide

3724

41

Chlral

\/©)L H—OH

N-{(18,2R)-2-hydroxy-1- .

[(bydroxyamino)carbonyl}propyl}-4-{{(4-
phenyibutyl)amino hmethyl} benzamide -

400.5

42

\/@,‘k ],:;-'ﬂ—ol-ccmm.

4-[{cyclopropylamino)methyl]-N-{(18,2R}-2-
hydroxy-1-

[(hydroxyamino)carbonyl]propyl }benzamide

308.3

43

Chirat

\/\/\,H\/G)L H NGOH-

4-f(hexylamino)methyl]-N-{(1S,2R)-2-
hydroxy-1-
{(hydroxyamino)carbonyl]propyl}benzarmide

352.4

| .

Chiral

" ‘/©)L” H—OH

N-{(15,2R)-2-hiydroxy-1-
[{bydroxyarino)carbony[propyl}-4-{[{2-
pyridin-2-ylethyl)amino}methyl} benzamide

3734

45

OH Chiral

. /Q)LN H-ou

ot

N-{( 15,2R)-2-h_ydroxy—1-

[(hYdmxyamino)carhonyl]pmpyI}_4-(4-
methylpiperazin-1-yljbenzamide

337.4

46

O \/@)\ HﬁH‘OHCM ral

{(hydroxyamino)carbonyllpropyl}-4-(piperidin

N-{(18,2R}-2-hydroxy-1-

1-ylmethyl)benzamide

336.4

15%




1 Example

‘Siructure

. Name

47

H+C OHN

Chiral

MEH+

N-{(18,2R)-2-hydroxy-1-
[ (hydroxyamino)carbonyl]propyl} -4-
{morpholin-4-ylmethyl}Ybenzamide

3384

48

o .Ca_OH  Chiral
CN(LN\/@/{. N

J
f

N-{(18,2R)-2-hydroxy-i-
[(hydroxyamino)carbonyl]propyl}-4-({{3-(2-
oxopyrrolidin-1-
yDpropyljamino }methyl)benzamide

- 3935

49

Olru@ﬁ ;I‘?“"”“M

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyipropyl}-4- {[(3-
phenylpropyl)aminomethyl} benzamide

386.5

50

o)

HiCa OH  Chiral
A o
H L

(28,5R)-N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylipropyi}-S-
phenylpyrrolidine-2-carboxamide

308.3

51

HiCa OH  Chiral

O““U\N N-OH
s "o

O

(2R,55)-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylipropyl}-5-
phenylpymrolidine-2-carboxamide

308.3

52

RH, G _OHH Chirai -
Q\;\)LN:[(N—OH
H o ]

(25,3R)-2-{[(3S)-3-amino-4~
‘phenylbutanoyljamine}-N,3-
dihydroxybutanamide

296.3

53

. Chimal

) 6|3 OH
. H
@\/\(U\N b N-CH
H

N, T O

(28,3R)-2-{[(25)-2-amino-4-
phenylbutanoyljamino}-N,3-
dihydroxybutanamide

296.3

54

‘Ijl:C OH GChiral

a

T Mo -
W S

N-{(18,2R)-2-hydroxy-1-
[(kydrexyamino)carbonyl]propyl }-6-(2-
pyrrolidin-1-ylethyl)pyridine-3-carboxamide

3374

55

2-{[(4-ethyl-1,1'-biphenyl-4-
yl)carbonyljamino}-3-hydroxy-3-
methylbutanoic acid

342.4
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“ME+

Example Structure Name
2-{[4-(4-ethylphenyl)phenyl]carbonylamino}- 356.4
3-hydroxy-4-methylpentanoic acid )
56
. ‘ S {[(4"-ethyl-1,1"biphenyl-4- 366.5
yl)carbony!Jamino } (thien-2-yl)acetic acid '
H,C
57
: 57 ' .
w = N-(2-{[(1,1-dimethylethyl)oxy]amino}-2-o0xo-
~ O~ e 1-thien-2-ylethyl)-4'-ethyl-1,1" biphenyl-4- | 437.6
e 006 oo carboxamide
58
on |
_%d‘g;”'CH, 3-(dimethylamino)-2-{[(4-ethyl-1,1"biphenyk-| 5, ,
Hco e ' 4-yl)carbonyl]armino }propanscic acid '
59
G on  oim | AethylN-{(18)-1-[({(1S,2R)-2-hydroxy-1- |
o ﬁ:& o [{hydroxyamino)carbonyl]propyl} amine)carbo 456.6
e Ll nyl}-3-methylbutyl}-1,1"biphenyl-4- :
' carboxamide
60 :
woon | 4-etbylN-[(18)-2-({(15,2R)-2-hydroxy-1-
%: on [(hydrpxyamﬁm)carbonyl]propyl} amino)-2- 490.6
o n Y oxo-1-(phenylmethyl)ethyl]-1, Ibiphenyl-4- ’
carboxamide
61
. o | (28)-1-{(4ethyl-1,1"biphenyl-4-yl)carbonyl]-
u, 'Q_ e -  N-{(18,2R)-2-hydroxy-1- 440.5
d ﬂo R, [(hydroxyamino)carbonyl]propyl} pyrrolidine- )
' 2-carboxamide
62 -
A Chimt 4'-ethyl-N-[(18)-2-({(18,2R)-2-hydroxy-1-
H,C_OH . .
é‘)j\r :grﬂ‘oﬁ [(hydroxyamino)carbonyl]propyl} amino)-1- 4805
. g- oﬂ 3 {1H-imidazol-4-ylmethyl)-2-oxoethyl}-1,1- ’
H’ biphenyl-4-carboxamide
63 e
o ? Chlral (38)-2-[(4"-ethyl-1,1"-biphenyl-4-yl)carbonyl}-
H G N-{(18,2R)-2-hydroxy-1-
oH 2.6
“‘C p "g:n [(hydroxyarnino)carbonylJpropyl}-1,2,3 4~ 50
e o tetrahydroisoquinoline-3-carboxamide
64
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Example

Structure

Name

MH+

65

(28)-2-[(1,1"biphenyl-4-ylacetyl)amino]-N-
{(1S.2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-
methylpentanamide

442.5

65

Chimat

(28.3R)-2-({(25)-2-[(1, 1" biphenyl-4-
-ylacetyljamino]-3-phenylpropanoyl} amino)-
N,3-dihydroxybutanamide

476.5

67

-

Chical
Ca,_-QH

(25,3R)-2-{[(25)-2-[(1,1"-biphenyl-4-
ylacetyl)amino}-3-(4-
hydroxyphenyl)propanoyl]amine}-1N,3-
dihydroxybutanamide

492.5

68

Q_ HaF: N Chiral
' © ﬂ‘o l;l'\:'H :

(25)-1-(1,1"-biphenyl-4-ylacetyl}-N-{(18,2R)-
2-hydroxy-1-
[(hydroxyammo)carbonyl]pmpyl}pyrrohdme-
2-carboxamide

426.5

Chiral

N
@ f\,l “HCy OH
ﬂ H%Nﬂgﬂ
o

{25,3R)-2-{[(25)-2-[(1,1-biphenyl-4-
ylacetyl)amino]-3-(1H-imidazol-4-
yl)propanoylJamino}-N,3-
dihydroxybutanamide

466.5

69

70

i H,M o] Chlral

O . H,Ca_OH ¥

Q%“-on -
FTIT" o T

(28)-2-{(1,1"-biphenyl-4-ylacetyl)amino]-

- N~1~-{(15,2R)-2-hydroxy-1-
{(hydroxyamino)carbonylJpropyl} pentanediam|
ide

457.5

71

Chiral

o~ ° .0
OO

(3S5)-3-[(1,1-biphenyl-4-ylacetyl)anrino]-4-
({(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}amino)-4-

' oxobutanoic acid

444.5

72

Chirl

. " oH
.N ‘ ) oH
“=° %ﬂ f
5 OH

(2S,4R)-1-[(4"ethyl-1,1"biphenyl-4-
yl)carbonyl]-4-hydroxy-N-{(15,2R)-2-hydroxy
1-

1 [(biydroxyamino)carbonyl]propyl} pyrrolidine-

2-carboxamide

456.5

73

HN H,E Chiml

.,.inj‘r " o

N-f(18)-1-(aminomethryl)-2-({(1S,2R)-2-
hydroxy-1-
[(hydroxyamino)carbonyl]propyl} amino)-2-
oxoethyl]-4"-ethyl-1,1-biphenyl-4-
carboxamide

4205

154



Example

Structure

Name-

- MH+-

74

N iy

i H o OH Chiml
0 4
o Zj\r';gr h

 4-ethyl-N-{(18)-1-{({(18,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyl]propyl}amino)carbo
nylJbut-3-ynyl}-1,1'-biphenyl-4-carboxamide

438.5

73

(n]

; . . MC. OH  chimi
" Cl
O 2, Jfﬂ_,ﬂl(n-_ou
. ] [ :

(28,3R)-2-({(25)-2-[(1,1"-bipheny!-4-
ylacetyl)amino jpropanoyl} amino)-N,3-
dlhydmxybumnalmde

- 4004

76

Chirz

o ﬁ

(25,4R)-1-(1,1-biphenyl-4-ylacetyl)-4-
hydroxy-N-{(15,2R)-2-hydroxy-1-
[ (hydrexyamino)carbonyl]propyl}pymrolidine~
2-carboxamide

442.5

Chiral

oH
L JL ,\,oa
he 0

4'—ethyI-N- {(1R,2R)-2-hydroxy-1-
[(hydroxy {[(2-

hydmxyc thyl)amino]carbonyl}amino)methylip

. ropyl}-1,1-biphenyl-4-carboxamide

4165

77

78

o0

c, Chiral
oH“ OH

N-((2R.3R)-2- {[(4'ethyl-1,1"biphenyl-4-
yl)carbonyl jamino }-3-hydroxybutyl)-N-
hydroxymorpholine-4-carboxamide

442.5

79

H,G ol © Chiral

| ﬂ):‘ i@" o,

N-((2R,3R)-2-{[(4"ethyl-1,1"-biphenyl-4-
“yDcarbonylJamino}-3-hydroxybutyl)-N-
hydroxy-4-methylpiperazine-1-carboxamide

455.6

80

N-((1R,2R)-1-
{[[(cyclopropylaminoe)carbonyl](hydroxy)amin
‘o)methyl}-2-hydroxypropyl)-4-ethyl-1,1*-
biphenyl-4-carboxamide

412.5

81

,’lﬁi

““"’L y
ne 0 “O

’-eﬂlyl—N- {(1IR,2R)-2-hydroxy-1-
 [{hydroxy{[(pyridin-3-

_ y]rﬂethyl)auﬁno]carbonyl}amino)methyl]propy

1}-1,1-biphenyl-4-carboxamide

463.5

82

c vy rvo

"-ethyl-N-{(1R,2R)-2-hydroxy-1-
[(hydroxy{[(2-pyridin-2-

' ylethyl)amino]carbony]} amino)methyljpropyl}

1,1*-biphenyl-4-carboxamide

477.6




Example Strueture Name MH+-
o o - Lethyl-N-{(1R,2R)-2-hydroxy-1-
NL,_.—‘LH_@_CQ [(hydroxy {[(4-mozpholin-4- 533.6
o ylphenylaminoJcarbonyl}amino)methyl]propy )
HC.
: © 1}-1,1-biphenyl-4 -carboxamide
83 :
“"’fj s«l o ™| N~1~((2R,3R)-2-{[(4"cthyl-1,1"biphenyl-4-
W ,O_KN*& yl)carbonylJamino } -3-hydroxybutyl)-N~1~- 483.6
M hydroxypiperidine-1,4-dicarboxamide
84
" 4'ethyl-N-[2-(hydroxyamino)ethyl]-1,1" 285.4
biphenyl-4-carboxamide '
8b
o oH
,';'A“N\IA’NHZ N-{2-[(aminocarbonyl)(hydroxy)amino]ethyl} 398.4
: -ethyl-1,1-biphenyl-4-carboxamide )
ne A | .
86
0 OH
”/\,NTNHz | . N-{2-
@ ‘ s - | [{aminocarbonothioyl)(hydroxy)amino]ethyl}-| 3444
H,C O , : “ethyl-1,1"-biphenyl-4-carboxamide
87
T : N-{2-[({[2-
® 'u"“""g‘ ‘/“Er:"" {dimethylamino)ethyljamino} carbonyl) (hydro 399.5
ne O ' B "xy)amino]ethyl}-4'-ethyl-1,1-biphenyl-4- ’
carboxamide
88 '
°H,.\,‘£*Jtrn\,\ﬂ A N-2-[{f2-
O ) cyanoethyl)aminolcarbonyl} (hydroxy)aminole| 381.4
HC C " thyl}-4'-ethyl-1,1-biphenyl4-carboxamide |
89
AN 4'-ethyl-N-[2-(hydroxy {[(2
[O ﬁ"\/NT ~"oH € y-- -[ _(hy oxy{[(. ™ ‘
o hydroxyethyl)amino]carbonyl} aminec)ethyl]- 3724
HaC. ' 1,1"-biphenyl-4-carboxamide
90
D N-(2-{[(4"ethyl-1,1"biphenyl4-
(Y yl)carbonyl]amino} ethyl)-N- 398.5
H,E. - hydroxymorpholine-4-carboxarnide
91
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Example Structure Name MH+
LCH,
Ro_n iy N-(2-{[(4"ethyl-1,1 biphenyl4- -
[ 1 yl)carbonyl]amino} ethyl)-N-hydroxy-4- | 411.5
H,C O methylpiperazine-1-carboxamide
92 |
_ . _
g Q)LN**: Ne1~~(2-{[(4"6thyl-1,1"-biphenyl-4-
Y _ yl)carbonyl]amino} ethyl)-Ne~ 439.5
, O : hydroxypiperidine-1,4-dicarboxamide
a3
o oH .
, A N,\,NT.D N-(2-{[(4-ethyl-1,1"-biphenyi-4-
, : . H 0 yl)carbonyljamino} ethyl)-N- - 3825
HE 0 ‘ hydroxypyrrolidine-1-carboxamide
04
o oH
RS W 1 B no-
O A 0 [i(cyclopropylamino)carbonyl](hydroxy)amin| 368.4
He 0 \ ojethyl}-4'-ethyl-1,1“biphenyl-4-carboxamide
85 |
T gen ethyl-N-{2-[hydroxy( {[2:
. 0 _ (methyloxy)ethylJamino}carbonylaminolethyl] 386.5
o @ 1-1,1"-biphenyl-4-carboxamide
96
R N-{2-[({[2-
; N ‘ n"""ﬁ.f “"‘nj‘c’ﬁ (acetylamino)ethyllamino } carbonyl)(hydroxy) 413.5
wo M) ' amino]ethyl}-4'-ethyl-1,1%biphenyl-4- .
carboxamide
Q
2 Py D "ethyl-N-{2-[hydroxy({[3~(2-oxopyrrolidin-1
" | yhpropyljamino}carbonyl)aminolethyl}-1,1- | 453.6
e , . biphenyl-4-carboxamide
98
P! Nﬁf’rnwou 4'-ethyl-N-[2-(hydroxy{[(3-
(J KT hydroxypropyl)amsino]carbonyljamino)ethyl}-|  386.5
e @ : ' 1,1%-biphenyl-4-carhoxamide
99 '
L~ A oo ethyl-N- {2-fhydroxy({[3-
0 @ H o . (methyloxy)propyl]amino}carbonyl)aminojeth|  400.5
" " y1}-1,1"-biphenyl-4-carboxamide
100




Example Structure Name MH+
a . o O/'O N-(2-{[(4'-ethyl-1,1-biphenyl4-
@ ﬁ’\/“jg" yl)carbonyl)amino ) ethyl)-N-hydroxy-1,4'- 479.6
uy @ bipiperidine-1'-carboxamide
101
; H,-VE"TN " #-ethyl N-[2-(hydroxy {[(2-pyridin-2-
e & E 70D | ylethyhemino]carbonyliaminoethyl]-11- | 433.5
G ' biphenyl4-carboxamide
102
,N Ty
] /\j:ru g 4'-ethyl-N-[2-(hydroxy {[(pyridin-3-
@ N o yhmethyDaminoJearbonyl} amino)ethyl]-1,1- | 419.5
H O biphenyl-4-carboxamide
103
i 4'-ethyl-N-[2-(hydroxy{[(4-morpholi
~ ethyl-N-[2-(hydroxy{[(4-morpholin-4- :
L S "\:\o ylphenyl)aminojcarbonyl} amino)ethyl]-1,1'- | 489.6
b biphenyl-4-carboxamide
104
oH
a oH Q N-(2-{[(4"-ethyl-1,1-biphenyl-4-
@ N T yl)carbonyljamino) ethyl)-N,3- 4125
e G dihydroxypiperidine-1-carboxamide
105
N # N N-{2-[{[(3-
) N~ U " | aminocyclohexyl)amino]carbonyl} (hydroxy)a
L ) \ s 425.5
" @ mino]ethyl}-4"-ethyl-1,1-biphenyl-4-
carboxamide
106
0 oH
n,.\,s«\ﬁ,n\,\m N-{2-f{[(2-
0 o aminoethyl)amino]carbonyl}(hydroxy)amimole| 371.4
HC O thyl}-4'-ethyl-1,1"-biphenyl-4-carboxamide
107
g H/\,E:rnWNH, N‘{Z'[{[(3'
Q 0 o aminopropyl)amino]carbonyl} (hydroxy)amino| 385.5
HC Jethyl}-4*-ethyl-1,1-biphenyl-4-carboxamide
108
. ’ b 1, I-dimethylethyl 3-({{(2-{[(4"-ethyl-1,1-
o C—-GCh, .
wo S ° ° yl)carbonyljamino} ethyl}(hydroxy)amino}carb )
: onyl}amino)propylcarbamate
109

158



Example Structure Name ME+
£
S LY ethylN-2-[({[(4-
R T fluorophenyl)methylfamino} carbonyl)(hydrox| 438.5
HE O y)amino]ethyl}-1,1-biphenyl-4-carboxamide
10|
’8‘1[ N~(2-{[(4'-ethyl-1,1"“-biphenyl-4-
,\,N\Ir.':)—ﬂ yl)carbonyl]amino }ethyl)-N-hydroxy-3-
: PR g . o 493.5
0 [(trifluoroacetyl)amino]pyrrolidine-1-
e S carboxamide
111
i ,\,Ei;rn | | N-{2.[{[(4-aminothien-3-
' @ _ o \L’—S—\S yDamino}carbonyl}(hydroxy)aminolethyl}-4-| 425.5
Ky Q ' ethyl-1,1"-biphenyl-d-carboxamide
112 |
' S *ethyl N-(2-{hydroxy[(piperidin-3-
: K 0 ‘ ylanuno)carbonyl]ammo}ethyl)-l 1“biphenyl-| 411.5
HG @ 4.carboxamide
113
| R Nﬁil'rn' ".ethyl-N-(2- {hydroxy[(piperidin-4-
_ o NH . | ylamino)carbonyl)amino}ethyl)-1,1-biphenyl- .
_ S Jamino)carbonyl)amino} ethyl)-1,1 biphenyl-| 411.5
| O 4-carboxamide
114 '
R W {3 | 4-ethyl N-{2-(hydroxy([(piperidin-2-
N0 W | yimethylamino]carbonyl}amino)ethyl)-1,1- | 425.5
HC. @ biphenyl-4-carboxamide
115
o ‘ethyl-N-[2-(hydroxy{[(piperidin-3-
A ylmethylamino]carbonyl} amino)ethyl}-1,1- |  425.5
He O biphenyl-4-carboxamide
116
1 o NH, 3-amiﬁo-N—(2-{[(4'-cthyl-1,1'-biphcny1-4-
O N ¥ yl)carbonyl]amino } ethyl}-N- 397.5
He @ hydroxypyrrolidine-1-carboxamide
117
i 1,1-dimethylethyl 3-[({[(2-{[(4"-ethyl-1,1"-
Oy H«OY i” biphenyl-4- 5.7
e ) _ y)carbonyl)amino} ethyl)(hydroxy)amino]carb ’
onyl}amino)methyl]piperidine-1-carboxylate
118

159




Example

Sﬁucture

Name

MIH+

119

D—No

“ -
L

1,1-dimethylethyl 1-{[(2-{[(4'-ethyl-1,1-
biphenyl-4-
yl)carbonyl]amino } ethyl)(hydroxy)amino}jcarb
onyl} pyrrolidin-3-ylcarbamate

497.6

120

4'-ethylN-[(15,2R)-2-hydroxy-1-({[2-
{(hydroxyamino)ethyl]amino} carbonyl)propyl}-
1,1-biphenyl-4-carboxamide

386.5

121

, N-{(18,2R)-1-[({2-
[(aminocarbonyl)(hydroxy)amino]jethyl }amino
Jearbonyl]-2-hydroxypropyl}-4*-ethyl-1,1'-
. biphenyl-4-carboxamide

429.5

122

N-{(18,2R)-1-[({2-
[(aminocarbonothioyl)(hydroxy)amino]ethyl}a
mino)carbonyl]-2-hydroxypropyl}-4'-ethyl-1,1"

biphenyl-4-carboxamide

445.6

123

e

4'-ethyl-N-[(18,2R)-2-hydroxy-1-({[2-
(hydroxy{[(2-
hydroxyethyl)amino]carbonyl }amino)ethyljam
ino}carbonyl)propyl}-1,1-biphenyl-4- |
carboxamide

473.5

124

‘/'l;:gr“wv*r\f -
e O

4*-ethyl-N-{(1S)-6-hydroxy-1-[(1R)-1-
hydroxyethyl}-2,7-dioxo-11-0xa-3,6,8-
triazadodec-1-y1}-1,1'-biphenyl-4-
carboxamide

487.6

125,

o

"ethyl-N-{(15)~6-hydroxy-1-[(1R)-1-
hydroxyethyl}-11-methyl-2,7-dioxo-3,6,8,11~
 tetraazadodec-1-y1}-1,1-biphenyl-4-
carboxamide

500.6

126

| V@ﬁiﬁﬂ“\”éfw“f‘w
e .

*-ethyl-N-{(18)-6-hydroxy-1-[(1R)-1-
hydroxyethyl}-2,7,12-trioxo0-3,6,8,11-
tetraazatridec-1-yl}-1,1"-biphenyl-4-
carboxamide

514.6

127

,:, il

Poas Sianiae

4'-ethyl N-{(18,2R)-2-hydroxy-1-[( {2-
[hydroxy({[3-(2-oxopyrrolidin-1-
yl)propylJamino} carbonyl}amino]ethyl}amino
)carbonyllpropyl}-1,1'-biphenyl-4-
carboxamide

554.7

160

e



Example

- Structure

Name

. MH+

O ,OH a
TN g
ac”& &

Chirl

N-{(18,2R)-1-[({2-[{[(2-

cyanocthyl)amino]carbonyl}{(hydroxy)amino]e|

‘thyl}amino)carbonyl]-2-hydroxypropyl}-4'-
ethyl-1,1-biphenyl-4-carboxamide

482.6

128

129

- N-{(182R)-1-({2-
[[{cyclopropylamino)carbonyl](hydroxy)amin
o]ethyl}amino)carbonyl]-2-hydroxypropyl}-4'-

ethyl-1,1'-biphenyl-4-carboxamide

469.6

130

N-{2-[{(25,3R)-2-{[(4"-ethyl-1,1"-biphenyl-4-
yl)carbonyl]amino}-3-
- hydroxybutanoyl)amino]ethyl}-N-
hydroxypyrrolidine-1-carboxamide

483.6

131

N-{2-[((2S,3R)-2-{[(4"-ethyl-1,1-biphenyi-4-
yl)carbonyl]amino}-3-
hydroxybutanoyljamine]ethyl} -N-
hydroxymorpholine-4-carboxamide

4996

132

| N-{2-[((2S,3R)-2-{[(4™ethy]-1,1-biphenyl-4-

7 yljcarbonyl]amino }-3-
hydroxybutanoyi)aminojethyl}-N-hydroxy-4-
methylpiperazine-1-carboxamide

5126

133

"-ethyl-N-{(18,2R)-2-hydroxy-1-({[2-
(hydroxy{[(pyridin-3-

 1ylmethyDaminojcarbonyl}amino)ethyl]amino}

carbonyl)propyl]-1,1'-biphenyl-4-carboxamide

520.6

134

135

ethyl-N-[(1S8,2R)-2-hydroxy-1-({[2~
 (aydroxy{{(2-pyrdin-2-
ylethyl)amino]carbonyl}amino)ethyljamino} cal
tbonyl)propyl]-1,1'-biphenyl-4-carboxamide

5346

3-chloro-N-{{18,25)-2-hydroxy-1-
[(hydroxyamimo)carbonyl]propyl}-4-
[(trifluoromethyl}oxy]benzamide

357.7

136

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}-4-{[(3-
nitrophenyl)methyl]oxy}benzamide

390.4

161




Example Structuare . Name ME+
: o Chirdl
HOH
[ (4R)-2-(4-fluoro-3-prop-2-enylphenyl}-N-
. hydroxy-4,5-dihydro-1,3-0xazole-4- 265.3
F ‘ carboxamide
|
137 cH,
613(: OH Chirat .
H 3-flyoro-N-{(18,2R)-2-hydroxy-1-
FD)H " TOH [(hydroxyamino)carbonyl}propyl}-4- 287.3
HC. o (methyloxy)benzamide
138
oH Chiral ) .
Irk! it 4-(but-3-enyloxy)-N-{(1S,2R)-2-hydroxy-1-
S . 309.3
HoP~"0 [(hydroxyamino)carbonyl]propyl}benzamide
139
HhC WOH  chira _
Tﬁ’”“ " | 3-bromo-5-finoro-N-{(15,2R)-2-hydroxy-1-
G oH: [(hydroxyamino)carbonyllpropyl}-4-(prop-2- | 392.2
o ' enyloxy)benzamide
140
HD How, Chiral
F* L on 4-fluoro-N-{(18,28)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-3-prop-2- | 297.3
o enylbenzamide
141
oH Chirah
B ];r voH N-{(15,2R)-2-hydroxy-1-
FCa g [(hydroxyamino)carbonyl]Jpropyl}-4-(prop-2- | 363.3
enyloxy)-3-(triffluoromethyl)benzamide
142
OH Chiral
N-{(18,2R)-2-hydroxy-1-
,©)‘ N-oK [(hydroxyamino)carbonylpropyl} -4- 269.3
(methyloxy)benzamide
143
Chi
0° OHH N-{(18,2R)-2-hydroxy-1-
OJ‘ “OH [(hydroxyamino)carbonyl]propyl}-3- 331.3
{phenyloxy)benzamide
144 _
F. _F OH Chiral :
G i N-{(18,2R)-2-hydroxy-1-
o N “OH [(kydroxyamino)carbonyllpropyl}-4-
N ‘ : .353.3
o 0 (methyloxy)-3-
HEC': [(trifluoromethyl)oxy]benzamide
145 : .

162

(0



154

d IFNHOH

[(hydroxyamino)carbonyl]propyl} benzamide

| Example Structure ~ Name MH--
Chiral
Cu, N-{(18,28)-2-hydroxy-1-
Lﬂ/ [(hydroxyamino)carbonyl)propyl}-4- 323.2
: [(trifluoromethyoxy]benzamide '
146
Chiral .
N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl}-4- 3232
[(trifluoromethyl)oxy]benzamide
147
OH Chital
L( N-{(18,2R)-2-hydroxy-1-
“OH [(hydroxyamino)carbonyl]lpropyl}-4- 307.2
(triflnoromethyl)benzamide
148 , .
C OH Chlral
NHOH i  3,4-difluoro-N- {(2R)-2—hydroxy-1— 275.9
: [(hydmxyammo)carbonyl]propyl}benzamlde )
149
Chiral N-{(18,25)-2-hydroxy-1-
OH [(hydroxyaminc)carbonyl}propyl}-4- 269.3
S (methyloxy)benzamide
150
| o H oH Chical .
Lrﬁ  N-{(18,2R)-2-hydroxy-1-
() W% on [(hydroxyamino)catbonyllpropyl}-4-propyl- |  357.4
e - o 1,1-biphenyl-4-carboxamide
15
gC H GH Chiral
j;r“ N-{(18,2R)-2-hydroxy-1-
0 N Lon " [(hydroxyamino)carbonyllpropyl}-4*-propyl- | 3574
o i 1,1"-biphenyl-4-carboxamide
152
Chiml
OH N-{(18,2R)-2-hydroxy-1-
J;rﬂ [(hydroxyamino)carbonyl]propyl}-4- 341.3
-5 o  [trifluoro(methylidene)-lambda—~6~- ;
F s
F' ‘CH, sulfanyl)benzamide
163
Chiral
N-{(15,2R)-2-hydroxy-1- 239.2

163




Example .

Name

MH+

155

Structure

H
RV
A MHOH
N H

H "0

Chiral

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-1,1'-
biphenyl-4-carboxamide

315.3

156

3-bromo-N-{{18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-
(methyloxyybenzamide

348.2

4-fluoro-N-{(18,2R)-2-hydroxy-1-
((hydroxyamino)carbonyl}propyl}-3-(prop-2-
enyloxy)benzamide

313.3

157

158

2,3,5,6-tetrafluoro-N-{(15,2R)-2-hydroxy-1- |

[(hydroxyamino)carbonyl]propyl}-4-prop-2-
enylbenzamide

351.3

159

3-fluoro-N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllprepyl}-5-
(trifluoromethyljbenzamide

325.2

160

4-bromo-2-fluoro-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

336.1

N-{(1S,2R)-2-hydroxy-1-
[(aydroxyamino)carbonyl]propyl}-4-
(phenyloxy)benzamide

331.3

161

162

4-(dimethylamino)-N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl} benzamide

2823

163

2-[3-fluoro-4-(methyloxy)-5-prop-2-
enylphenyl}-N-hydroxy-4,5-dihydro-1,3-
oxazole-4-carboxamide

2956.3

164



Example

Structure

Name

164

Chiral

H
NHOH :

MH+

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl} -5-[3-
(triflucromethyl)phenyl]furan-2-carboxamide

373.3

165

HC‘OH

Chirat

’(jku NHOM

4-{[(1E)-1,2-difluorobuta-1,3-dienyljoxy}-N-

{(1§8,2R)-2-hydroxy-1-

[(hydroxyamino)¢arbonyl]propyl }benzamide | -

343.3

166

Chiral

NHOH

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylJpropyl} quineline-2-
carboxamide

290.3

i67

N-[2-(hydroxyamino)-1-(hydroxymethyl)-2-
oxoethyl]-1,I-biphenyl-4-carboxamide

301.3

168

N-{(185,28)-2-hydroxy-1- -
[(hydroxyarmino)carbonyl]propyl}-1,1'-
bipkenyl-4-carboxamide -

315.3

169

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-2*-methyl-
1,1"-biphenyl-4-carboxamide

329.4

170

N-{(1 S,2$)-2~hydxoxy— 1-
[(hydroxyamino)carbonyl]propyl}-4-
(trifluoromethyl)benzamide

307.2

171

4-fluoro-N- {(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylJpropyl}-3-
(trifluoromethyl)benzamide

325.2

i72

- N-{(1S,2R)-2-hydroxy-1-

[(hydroxyamino)carbonylpropyl }-4-{{(3-
nitrophenyl)oxy}methyl} benzamide

390.4




Example

Structure

Name

MH+t

173

SH Chiral

N-[(1R)-2-(hydroxyamino)-1-
(mercaptomethyl)-2-oxoethyl]-4-
({triflnoromethyloxylbenzamide

325.3

174

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-1,3- -
benzodioxole-5-carboxamide

2833

175

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-6-
(trifluoromethyl}pyridine-3-carboxamide

308.2

176

N-{3-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-
[(triflnoromethyl)oxylbenzamide

323.2

177

N-{3-hydroxy-1-
[(bydroxyamino)carbonylipropyl}-1,1'-
biphenyl-4-carboxamide

3153

178

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-
fhydroxy(phenyl)methyl]benzamide

3454

179

N-{(15,2R)-2-hydroxy-1-
f(hydroxyamino)carbonyl]propyl}-4-[({4-
[{trifluoromethyl}oxy]phenyl} oxyhmethyllbenz

amide

429.4

180

4-[{ {4-bromo-2-
[(trifluoromethyl)oxy]phenyl} oxy)methyI]-N-
{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}benzamide

508.3

181

N-{(15.2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-3'-nitro-1,1"
biphenyl-4-carboxarnide

360.3

166




L L PRV )

P Y

Example Struectore Name MH+
Chiral
:':ﬂ' 4-bromo-N-{(18,2R)-2-hydroxy-1- 318.1
/d “OoH [(hydroxyamino)carbonyl]propyl} benzamide )
(] Br
182
N-{(1S8,2R)-2-hydroxy-1-
{(hydroxyamino}carbonyllpropyl}-4'- 3454
{methyloxy)-1,1-biphenyl-4-carboxamide
183
H Chiral
JLCaz-oH :
Lrn‘m* N-{(18,2R)-2-hydroxy-1-
O Heg [(hydroxyamino)carbonyl]propyl}-4'- 209.3
s 0 [(rifluoromethyloxy]}-1,1"-biphenyl-4- )
F—r carboxamide
184 F
H Chiral
Jons OHN o
O Hjﬁ:r ot 4"-(ethyloxy)-N-{(1S5,2R)-2-hydroxy-1- ,
® noe [(hydroxyamino)carbonyljpropyl}-1,1* 3594
b ' ' biphenyl-4-carboxamide -
185 |"°
o Chiral
oyt
N Naon N-{(18,2R)-2-hydroxy-1~
~ H oo {(hydroxyamino)carbonyl}lpropyl}-4-{5-[(Z)- { 364.4
Vs (hydroxyimino)methyljthien-2-y1} benzamide
186 "N-on
OH Chiral } .
] 3'-(ethyloxy}-N-{(1S,2R)-2-hydroxy-1-
Hacvo @ °“ [(hydroxyamino)carbonyljpropyl}-1,1'- 3504
biphenyl-4-carboxamide
187
OH Chiral
o HN o o
: _ , (2R,3R)-N,3-dihydroxy-1-({4-
/Q)L NN oM [(triflnoromethyoxylphenyl} carbonyl)pyirolif 335.2
FXO dine-2-carboxamide
188
' o OHH
N Non -N-[2-(hydroxyamino)-1-(hydroxymethyl)-2-
C. H 4 . oxoethyl]-3-(i-methylethyl)-4- 2973
o (methyloxy)benzamide
189 e
) OH
ot H
NL’( Nooy N-[2-(hydroxyamino)-1-(hydroxymethyl)-2-
ACy H 5 _ . oxoethyl}-3-(1-methylethyl)-4-(prop-2- 3234
° o : enyloxy)benzamide
H,C~ "CH,
190

167




Example

Structure

Name

MH+

191

N-[2-(hydroxyamino)-1-(hydroxymethyl}-2-

| oxoethyl]-4-(methyloxy)-3-propylbenzamide

207.3

192

N-{(18,2R)-2-hydroxy-1-

[(hyrdroxyamino)carbonyl]propyl}-4'-
(methylthio)-1,1-biphenyl-4-carboxamide

3614

193

5-bromo-N- {(1S,2R)-2-hydroxy-1-

[(hydroxyamino}carbonyl]lpropyl}thiophene-2-

carboxamide

324.2

194

" N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-5-{4-
[(triflzoromethyl}oxylphenyl} thiophene-2-
carboxamide

405.4

195

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl}-1-
" benzofuran-2-carboxamide

2793

196

N-{{15,2R})-2-hydroxy~1-
* - [(hydroxyamino)carbonyl]propyl}-5-
phenylthiophene-2-carboxamide

321.4

197

4'~(direthylamine)-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl}-1,1'-
biphenyl-4-carboxamide

358.4

198

(2S,3R)-N,3-dihydroxy-2-[{{2-
[(trifluoromethyl)oxy]phenyl}acetyljamino]bu
tanamide

3373

199

5-[4-(ethyloxy)phenyl}-N-{(18,2R}-2-hydroxy;
1-[(hydroxyamino)carbonyl]propyl} thiophene-
2-carboxamide

365.4

168




Example

Structure

Name -

MH+

200

Chiral

| 5-[3-(ethyloxy)phenyl]-N-{(18,2R)-2-hydroxy

1-[(hydroxyamino)carbonyljpropyl} thiophene-
2-carboxzmide

365.4

201

(4R)-N-hydroxy-2-{2'-[(trifluoromethyl)oxy]-
1 I—b]phenyl— -y1}-4,5-dihydro-1,3-oxazole-4-
carboxamide

367.3

202

N-{(18,2R)-2-hydroxy-1-
[(bydroxyamina)carbonyllpropyl}-4'-
(hydroxymethyl)-1,1"-biphenyl-4-carboxamide

345.4

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-{5-[(4-
methylplpcrazm 1-yDymethyl]jthien-2-
yl}benzamide

433.5

203

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamina)carbonyl]propyl}-4-{[4-
(methyloxy)phenyl]carbonyl} benzamide

373.4

204

205

. N-{(15,2R)-2-hydroxy-1-
_ [(hydroxyamino)carbonyl}propyl}-4-[(E)-
- phenyldiazenyl|benzamide

3434

(4R)-N-hydroxy-2- {4-(methyloxy)-3-
[(triflnoromeibyljoxylphenyl}-4,5-dihydro-1,3;
oxazole-4-carboxamide

321.2

. 206

207

‘-ethyl-N-{(1S,2R)-2-hydroxy-1-
- [(hydroxyamino)carbonyl]propyl}-1,1-
biphenyl-4-carboxamide

3434

208

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4'-
(trifluoromethyl)-1,1-biphenyl-4-carboxamide

383.3

169




Name

217

Example Structure MH-
H Chiral
JtCai-OH
N\ L{,H on 5-(4-ethylphenyl)}-N-{(1S5,2R)-2-hydroxy-1-
L7 H RS [(hydroxyamino)carbonyl]propyl} thiophene-2-| 349.4
carboxamide
© | He
209
N-{(18,2R)-2-hydroxy-1-.
[(hydroxyamino)}carbonylipropyl }-5-[4- 3514
‘ (methyloxy)phenyljthiophene-2-carboxamide |
210 ' |
N-{(18,2R)-2-hydroxy-1-
" [(hydroxyamino)carbonyl)propyl }-5-[4- 367.5
(methylthio)phenyt]thiophene-2-carboxamide
5
211
H Chiral
HCwZ-OH - _ :
A Z(nw N-{(15,2R)-2-hydroxy-1- |
9 » N RL - [(hydroxyamino)carbonylfpropyl}-5-(3- 366.4
o™ nitrophenyi)thiophene-2-carboxamide
212
' H Chiral
H,Cai-OH
o 1 LK N-{(18,2R)-2-hydroxy-1-
) G [(hydroxyamino)carbonyljpropyl) 4-oxo-4H- |  307.3
: ' chromene-2-carhoxamide
213 ° |
i HO
O CH
) 3CHa N-{1-{(hydroxyamino)carbonyl]-1-
£ F g H NH ‘ (hydroxymethyl)-2-methylpropyl]-4- 351.3
%O v O Au f(rifluoromethyl)oxylbenzamide
F .
. 214 : '
O O
‘N/\])LNH on y rarTEne )3 _
. O oL & N-[2 hydrmfy .S{hydroxyammo}&_oxnpropyl] 301.3
@ 1,1"-biphenyl-4-carboxamide
215
. H Chirat
H Gz -CH ‘
-9 -_I i - N-{(18.2R)-2-hydroxy-1-
[y Wey oH [(hydroxyamino)carbonyl]propyl}4-[(E)}-2- | 341.4
@ = phenylethenyl]benzamide
218
Chiral
E o N-{(1S,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyl|propyl}-9H- 3274
fluorene-2-carboxamide

170




Example Strocture Name MH+
DH c =) om Chir1
N:i;rmoﬂ 4-[({(1S,2R)-2-hydroxy-1- .
O H "o [(hydroxyamino)carbonyl]propyl}amino)carbo] 359.3
HO O nylj-1,1"-biphenyl-4-carboxylic acid
218 | °
‘ OH
o /grﬂ :
O N “OH N-{2-(hydroxyamino)-1-(hydroxymethyi)-2- :
ACag 0 oxoethyl]-4-(prop-2-enyloxy)-3- 3234
propylbenzamide
219 s
H hiral
gk N-{(1S,2R)-2-hydroxy-1-
N R N‘OH [(h}’dmxyammo)carbonyl]propyl}—4— 365.1
l H o todobenzamide
220
H Chirad
JhCaz-OH :
| lr(n,oﬂ -ltydroxy-N-{(15,2R)-2-hydroxy-1- |
O Nal [(hydroxyamino)carbonyl]propyl}-1,1'- 331.3
O biphenyl-4-carboxamide -
HO
221
HG on Chiral
“lon 6-bromo-N-{(18,2R)-2-hydroxy-1-
(N N R T OH [(hydroxyamino)carbonyl]propyl}pyridine-2- |  319.1
N carboxamide
202 Br
N-{(15,2R)-2-hydroxy-1- .
[(hydroxyamino)carbonyllpropyl }-6- 316.3
phenylpyridine-2-carboxamide
223
HGaE-OH Chiral .
T i, 4'butyl-N-{(18,2R)-2-hydroxy-1-
@ HRg [(hydroxyamino)carbonyljpropyl}-1,1- 3714
N 3 O : ' biphenyl-4-carboxamide
224
a} Chirai
HCnz-OH
N%IH-OH 4'(1;1-dimethylethyl)-N-{(1S,2R)-2-hydroxy-
O "o 1-f(hydroxyamino)carbonyl]propyl}-1,1'- 3714
s O biphenyl-4-carboxamide '
H,G
225 o
l-g Chlrai
N 1 E.OH N-{(18,2R)-2-hydroxy-1-
o, L7 NHS [(hydroxyamino)carbonyllpropyl}-5-[3- 351.4
o (methyloxy)phenyl]thiophene-2-carboxamide
226

171




Example Stiructure Name MH+
H Chiral
H,Cas-OM
i J;rld.m 4-[({(15,2R)-2-hydroxy-1-
o O HHg [(hydroxyamino)carbonyl]propyl}amino)carbo]  411.3
Ho-F. @ _ nyl]-1,1-biphenyl-4-yl diliydrogen phosphate
HO
227
) iéi on Chiral .
& 1N N-ethyl-N'-{(1S,2R)-2-hydroxy-1-
G “OH ; > ¥
O o [(hydroxyamino)carbonyl]propyl}-1,1'- 3864
ne W T o biphenyl-4,4'-dicarboxamide
0
228 '
- o v H Chimal
§OIOH., N-{(18,2R)-1-(hydrazinocarbonyl)-2-
o @ NREL T hydroxypropyl]-4'-propyl-1,1'-biphenyl-4- 356.4
He O carboxamide
229
. By Chiral _
g N-{(15,2R)-2-hydroxy-1-
. @ Y [(methylamino)carbonyl]propyl }-4"-propyi-1,17 - 355.4
e 0 _ " biphenyl-4-carboxamide
230
HH Chiral )
diC-0 .
_ I W N-[(18,2R)-1-({hydrazinocarbonyl}-2- 268.3
e O)‘\ Nal NH, hydroxypropyl]-4-(methyloxy)benzamide :
S0
231
M, H oH Chirait R
E& 2 H‘on (28,3R)-2-[(1,1"-biphenyl-4-ylsulfonyljamino]- 3514
EHAG N,3-dihydroxybutanamide )
- 232 :
t! Chiral
L __N. “hydroxy-N-{(18,2R)-2-hydroxy-1- 955.2
: Q)Lﬁ G OH [(bydroxyamino)carbonyl]propyl}benzamide | -
HO
. 233 : -
nellon Chim
T "-cyano-N-{(15,2R)-2-hydroxy-1-
Ny @ Nad o [(hydroxyamine)carbonyl]propyl}-1,1*- 1340.3
O biphenyl-4-carboxamide
234
‘j oH Chiral
gie 1,1-dimeéthylethyl ({4-[({(1S,2R)-2-hydroxy-1
we o /©)Lﬂ:ﬁ:’fo on (bydroxyamino)carbonyljpropyl}amino)carbo|  369.4
e Gl © nyllphenyl}oxy)acetate
235
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Example

Structure

Name-

MHE+

236

(28,3R)-2-{(1,1-biphenyl4-
ylsulfonyl(methyl)amine]-N,3-
dihydroxybutanamide

365.4

237 .

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino}carbonyljpropyl}-3-[(Z)-
(hydroxyumno)mcﬂlyl]u {methyloxy)-1,1'-

biphenyl-4-carboxarmide

388.4

238

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyi}-4-
[(phenylcarbonyl)aminobenzamide

358.4

239

N-hydioxy-2-{3-(1-methylethyl)-4-(prop-2-
Bnyloxy)phenyl]—4 5-dihydro-1,3-oxazole-4-
carboxamide

305.3

240

- [(methylamino)carbonyl]propyl}-1,1-biphenyl

4'-butyl-N-{(18,2R)-2-hydroxy-1-

4-carboxamide

369.5

241

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl}-4-(5-
methylpyridin-2-yl)benzamide

330.4

[(hydroxyamino)carbonyl]propyl} pyridine-3-

5-bromo-N-{(18,2R)-2-hydroxy-1-

carboxamide

319.1

242

243

N-{(18,2R)-2-hydroxy-1-
[(hydroxyammo)carbonyl]propyl} 4-pyridin-3
ylbenzamide

316.3

244

MG 1 Chiral

N-{(1R,2R}-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-N'-
{(18,2R)-2-hydroxy-1-
[(bydroxyamino)carbonyl]propyl}-1,1°-
biphenyl-4,4'-dicarboxamide

475.5
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Struciure

Name

Example MH+
H- Chiral
H,Cnz-OH .
I\a'nm (2S,3R)-N,3-dihydroxy-2-[( {4-[(E)-2-
p{ al phenylethenylphenyl}methyl)amino|butanami{ 327.4
o :
245
H Chiral '
H,CaZ-OH )
o J_:’,/n_D_H 4-{[(4-bromophenyl)sulfonyl]amino } -N-
0.;0 @* Nad ) o {(18,2R)-2-hydroxy-1- 473.3
Q’ N [(hydroxyamino)carbonyljpropyl} benzamide
B:
246
wolay o |1,1-dimethylethyl 4-({4-[({(18,2R)-2-hydroxy
+ ' 1- :
e ok o
::Xc:gﬁ\/\iu/@& ﬂ "o . {[(hydroxyaminc)carbonyl]propyl} amino)carbo 439.5
nyljphenyl}amino)-4-oxobutylcarhamate
247
H Chiral
OH:cj:; 4-[(4-aminobutanoyl)amino]-N-{(1S,2R)-2~
a @*ﬁ By o hydroxy-1- 339.4
H‘N\/\)L‘H [(hydroxyamino)carbonyl]propyl}benzamide
248
", e 1,1-dimethylethy} {4*-[({(1S,2R)-2-hydroxy-1-
’_._.—\ FL ' [(hydroxyamino)carbonyllpropyl}amino)meth| 430.5
y1}-1,1-biphenyl-4-yi} methylcarbamate
249 "
oH. Chiral
¢ }_@_;( N-{(18,2R)-2-hydroxy-1-~
[(hydroxyammo)carbonyl}propyl}—4—pyrm11dm 317.3
5-ylbenzamide
250
o e Cuiral _l,l-d.ime_thjlethyl 5-{4-[({(18,2R)-2-hydroxy-
. H , .
MEend ) - . - . 416.4
= FRy-H {(hydroxyamino)carbonyllpropyl}amino)carbo
A nyllphenyl} pyridine-3-carboxylate
251
D . Chiral , ‘ :
HO oG H 5-{4-[({(18,2R)-2-hydroxy-1-
{4 3y Y o [(hydroxyamino)carbonyljpropyl} amino)carbo] 360.3
L) N nyljpbenyl} pyridine-3-carboxylic acid
252
_ 'O“E—H Chiral .
F—F NN OH (4S)-N-hydroxy-2-{4«(methyloxy)-3-
o '!’o» [(trifluoromethyl)oxyjphenyl}-4,5-dihydro-1,3] 321.2
e oxazole-4-carboxamide
253 o~
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Example Structure _Name MH+
HC o Chiral -
HN ;: (28,3R)-2-({[4(aminorncthyl)-1,1-bipbenyl4] o0
: ylimethyl }amino)-N,3-dihydroxybutanamide ’
254
H Chirat .
H ng (38)-1-hydroxy-3-[(1R)-1-hydroxyethyl]4-({4
Y [E)-2- 367.4
) N phenylethenyl]phenyl} methyl)piperazine-2,6- )
o dione
255
=t G g © (28,3R)-N,3-dihydroxy-2-({[4-
PN (phenylethynyl)pheuyl]methyl}armno)butanam 3254
g° o , ide
256
Y on Chirat
OH'" N _
Yg)tﬁ BY o N-(3-aminopropyl)-N'- {(1S,2R)-2-hydroxy-1-
° _ [(hydroxyamino)carbonyllpropyl}benzene-1,4{ 338.4
e ' dicarboxamide
257 ek
H Chiral
TS 01-{:!
Y o N-{(18,2R)-2-hydroxy-1-
" . o [(hydroxyamino)carbonyl]propyl}-4- 310.3
' (propanoylamino)benzamide
258 o, °
M <] on Chial
f N%ﬁw 1,1-dimethylethyl 3-[({4-[({(1S,2R)-2-
- ) hydroxy-1- 439.5
H_,c\ic,HeHr_r ™ {{{hydrexyamino)carbonyl]propyl }amino)carbo| ’
o nyljphenyl} cartbonyl}aminolpropylcarbamate
259 a
Hy H oH Chiral
[+]
: O %’N‘OH N-{(18,2R}-2-hydroxy-1-
0 ' [(hydroxyamino)carbonyl]propyl}-4'- 4074
©,o (phenyloxy)-1,1"-biphenyl-4-carboxamide
260
el N-[(1S,2R)-1-
O ﬁ {{[cyano(phenyl)methylJamino }carbonyl)-2- 4305
hydroxypropy!]-4"-hydroxy-1,1 -biphenyl-4- )
carbozatmide
261
HCas O Chiral
K ::[,rﬁ o 4'-{[2-(hydroxyamino)-2-oxoethyl]oxy} -N-
(o WAl {(18,2R)-2-hydroxy-1- 1044
o O [(hydroxyantino)carbonyllpropyl}-1,1"- o
N biphenyl-4-carboxamide
262




Example Structure Name MH+
Chizal )
“=°" Yoo N A-({{(18,2R)-1-
H/ ’
@ ) {{(cyanomethyl)aminojcarbonyl}-2- 466.5
) (propanoyloxy)propyl]amiino } carbonyl)-1,1'- ’
',io biphenyl-4-yl propanoate
263 cHy
" CH:Q\lra1 ]
‘o"ﬁi:wf—:w 4-({[(18,2R)-1- ~
@ ) ‘fo {{(cyanomethyl)(propanoyl)amino]carbonyl} - 5226
T ot 2-(propanoyloxy)propyllamine}carbonyl)-1,1* '
biphenyl-4-y1 propanoate
264 on,
N-((18,2R)-1-
{[(cyanomethyl)amino]carbonyl}-2- 354 4
hydroxypropyl)-4'-hydroxy-1, l'~b1phcny1—4— ’
carboxamide
265
: HQ, ,  Chiml _
N ae (28,38)-2-{(1,1"-biphenyl-4-ylmethyl)amino]- | ., ,
H OHYN. N,3-dihydioxybutanamide :
5]
266
oH .
o on N-{2-hydroxy-1-[(hydroxyamino)carbonyl]-2- 3774
n I phenylethyl}-1,1'-biphenyl-4-carboxamide i
267 0
' H Chiral
H,Caz-OH
NJI,:];"/N*()H (28,3R)-2-[(diphenylacetyl)amino]-N,3- 309.4
H" 0O dihydroxybutanamide
268 O
H Chiral _ ' _
JhCms-0H _ - N-{(18,2R)-2-hydroxy-1-
(? N CNRY oM. [(hydroxyamino)carbonylpropyl}-6- 362.4
s L J A 7o [(phenylmethyl)thioJpyridine-3-carboxamide
269 '
H,C._.OH
Lr H"()H ay -
, /Q/‘Q I N, 3-dihydroxy-2-({[4- 317.4
W (phenyloxy)phenyl)methyl} amino)butanamide )
270 :
, Chiral
LR, N-{(18,2R)-2-hydroxy-1-
O HAg [(hydroxyamino)carbonyllpropyl}-2'- 399.4
@ [(triflnoromethyl)oxy]-1,1-biphenyl-4- '
F“T": carboxamide
271 F
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Example Structure Name MH+
H Chiral
HOwZ-CH,
v X N-oh (2R,38)-2-{(1,1"-biphenyl-4-ylmethyl)amino]- 301.4
O O L N,3-dihydroxybutanamide )
272
Chiral
S DH AR
4-[({(1S,2R)-2-hydroxy-1-
H i Mon [(hydroxyamino)carbonyl]propyl}arnino)carbo| 283.3
nyl]benzoic acid
273
e Chiral ‘
21/ 1,1-dimethylethyl 4-[({(18,2R)-2-hydroxy-1-
HC\[’ “OH [(hydroxyamino)carbonyljpropyl}amino)carbo| 339.4
ayl]benzoate
274
HO Chiral
5‘0 (4R)-4- {[(4'-ettiyl-1,1-biphenyl-4-
[\, yl)carbonyl]ammo}—5~(hydroxyammo) 5 3714
! oxopentanoic acid
ue - - B5'd" bH
275
[/ O cniral "-gthyl-N-[{1R)-2-(hydroxyamino)-1-
d ;;—HOH (hydroxymethyl)-2-oxoethyl]-1,1biphenyl-4-| 329.4
e . carboxamide
278
i OH Chiia! 4-ethyl-N-{(18)-2-{hydroxyamino)-1-
_ { (hydroxymethyl)-2-oxoethyl]-1,1"-biphenyl-4-| 322.4
"'ﬂc ' carboxamide
277
‘ oH .C:hflal :
' (‘j\r (28)-1-[(4"ethyl-1,1*-biphenyl-4-yi)carbonyl}- 3554
N P Neow N,4-dihydroxypyrrolidine-2-carboxamide ’
He o
278
o 4'-ethyl-N-{(18)-1-
“ H o [(hiydroxyamino)carbonyljbut-3-ynyl}-1,1% 3374
H,C o0 on biphenyl-4-carboxamide
279
NHz Chiral N-[{18)-1-(aminomethyl)-2-(hydroxyamino)-2-
w oxoethyl]-4-ethyl-1,1"-bipheny]-4- 3284
oo carboxamide
280
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Example Structare Name . M+
' HC.-CH,  Chiral
H
O ﬁIIJN‘OH N-{(18)-1-{(hydroxyamino)carbonyi]-2- 3134
O methylpropyl}-1,1*-biphenyl-4-carboxamide ’
281 _ |
noloy  onim _
‘ el R N-{(18,2R)-2-hydroxy-1-
z OH
7 O 2 R {(hydroxyamino)carbonyljpropyl}-N-methyl- { 329.4
O Hs 1,1%biphenyl-4-carboxamide
282
H Chiral
JiCni-oH
' NZIIH‘OH  4-ethynyl-N-{(15,2R)-2-hydroxy-1- 263.3
P H o . [(hydroxyaminc)carbonyl]propyl} benzamide :
el '
283
' H Chiral
H,Cog-OH
9 i 4-(1,3-benzodioxol-5-y1)-N-{(18,2R)-2-
=y oH
o O HRg hydroxy-1- 359.3
{ @ {(hydroxyamino)carbonyl]propyl} benzamide
o
284
" C__}HE)H Chiral
' R, N-{(1R,2S)-2-hydroxy-1-
oL T {(hydroxyamino)carbonyljpropyl}-4'-propyl- | 357.4
() 1,1-biphenyl-4-carboxamide
M,
285
| H,C._.OH
- HI!)( L OH 2—({[3'—(eﬂ1yloxy)—1,1'—biphenyl—4— 345.4
HyC. .0 O ylimethyl}amino)-N,3-dihydroxybutanamide )
286
H Chiral
JHCni-OH . _
1H,, N-{(15,2R)-2-hydroxy-1-
HC.y - HAS [(hydroxyamino)carbonyl]propyl}-3',4'- 3754
o O : bis(methyloxy)-1,1"-biphenyl4-carboxamide
HE
287
2} Chiral
o o:zj '
%, o 3'-formyl-N-{(15,2R)-2-hydroxy-1-
" T . O BAS [(hydroxyamino)carbonylJpropyl}-4'- 3734
o O (methyloxy)-1,1"-biphenyl-4-carboxamide
e
2388
N-{(15,2R)-2-hydroxy-1-
Me M o O [(hydroxyamino)carbonyl]propyi}-4-(4-{4-
N}S‘O‘:’f@“n i [({(15,2R)-2-hydroxy-1- . 5235
° ° [(hydroxyamine)carbonylfpropyl}amino)carbo
280 nyllphenyl}buta-1,3-diynyl)benzamide
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- Example

Structure

R

Name

290

Mo H Chirat
“E
e o

(28,3R)-2-({[4'-(ethyloxy)-1,1*bipheny}-4-

MH+

yllmethyl}amina)-N,3-dihydroxybutanamide

3454

291

Chiral

d
o""'czur'}:}
NI o
.c| BHa
X0

"-chloro-N-{(15,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyllpropyl}-4'-
(methyloxy)-1,1"biphenyl-4-carboxamide

379.8

292

OH Chiral
q, i

(1R,2R)-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-2-
phenyleyclopropanecarboxamide

279.3

e

(}5!30 Chiral

O/u\pl _HFOH
N . (o] "

N-{(15,2R)-2-hydroxy-1- _
[(hydroxyamino)carbonyl]propyl}-4-(1H-
pyrrol-1-ylybenzamide

304.3

293

294

Ca_.OH
'y H-on
/\D/'LH ©
M, o .

Chirzl

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl }-4-
propylbenzamide

- 2813

205

5130 Chlral

/\/ﬂ” o H_VOH

H,C

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl[propyl}-4-
pentylbenzamide

309.4

296

SKCa OH  Cilral
- r~/\/./‘){>/‘L %H“ou

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylJpropyl }-4-
actylbenzamide

3515

297

Chiral

(2E)N-{(18,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyljpropyl}-3-(4-
methylphenyl)prop-2-enamide

2793

208

6130 OH Chiral
H
Ner OH

- H

&)

(2B)-N-{(1S,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyllpropyl}-3-[4-
(trifluoromethyl)phenyl}prop-2-enamide

333.3
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Example

Structure .

‘Name

.MH+

299

o

GO OH  criral
ﬁlfﬁ-m.
i

|

(2E)-3-(1,1-biphenyl-4-y1)-N-{(15,2R)-2-
hydroxy-1-
[(hydroxyamino)carbonyl]propyl} prop-2-
enamide

341.4

300

: . .(Slac. o Chiral
ﬁj;orﬁucm

(28,3R)-2-[(1,1%-biphenyl-4-ylacetyl)amino]-
N,3-dihydroxybutanamide

329.4

&G

_ OH  Chiral
ﬁjif”‘“’“

1 (28,3R)-2-{[(25)-2-amino-3-(1, 1 biphenyl-4-

yDpropanoyl]amino}-N,3-
dikydroxybutanamide

358.4

301

302

SI;,C Chirat

H-OH

O

(28,3R)-2-{[(ZR)-2-amino-3-(1, 1" biphenyl-4-
yDpropanoyl]amino}-N,3-
dihydroxybutanamide

358.4

303

NH 513 H Chiral
N N-OH
R

O

(33)-3-amino-N-{(18,2R)-2-hydroxy-1-
" [(hydroxyaminc)carbonyl|propyl}-5-
phenylpentanamide

3104

o V.ﬁ;];'fn_of“'

N-{(15,2R)-2-hydroxy-1-

[(bydroxyamino)carbonylfpropyl }-4-
[(phenylamino)methyl[benzamide

344.4

304

306

Chiral

Q_ \/QA”I"’ H-om

N-{(18,2R)-2-hydroxy-1-

* . [(hydroxyamino)carhonyljpropyl}-4-
{{(phenylmethyl)amino]methyl} benzamide

358.4

306

Chlral

|46ty N-{(18,2R)-2-hydroxy-1-[({(18,2R)-2

hydroxy-1-

_ '[(hydroxyammo)carbonyl]propyl}ammo}carbo

nylJpropyl}-1,1*-biphenyl-4-carboxamide

‘4445

307

SO il
o .

N

vl

(28,3R)-2-[(1,1-biphenyl-4-ylacetyDamino]-3-
hydroxy-N-{(15,2R})-2-hydroxy-1-
[(tiydrokyamino)carbonyl]propyl} butanamide

430.5

180
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Example Structure Name MH+
HiCa O Chiral
N];f Hoou - 4-(4-chlorophenyl)-N-{({18,2R)-2-Lydroxy-1-
H & [(hydroxyamino)carbonyl]propyl}cyciohexane! 355.8
: carboxamide
o
308
C OH Chiral :
I’rn “oH N-{(15,2R)-2-hydroxy-1-
i [(bydroxyamino)carbonylipropyl} 4-(1H- 305.3
" pyrazol-1-yl)benzamide '
309
HC. Chiral
g H—ou N-{(1S,2R)-2-hydroxy-1-
H- 8 [(hydtoxyamino)carbonyl]propyl}-4- 324.3
cl:\/',\' . : morpholin-4-ylbenzamide
310
OH Chlral
:%, ~OH N-{(18,2R)-2-hydroxy-1-
[(bydroxyamino)carbonyl}propyl}-4-(1,2,3~ 323.3
thiadiazol-4-yl)benzamide
311
OHI:I Cnirat 'N-{(1S,2R)-2-hydroxy-1-
Rl ﬂu ~OH [(hydroxyamino)carbonyl]propyl} -4-{(4- 3514
methylpiperazin-1-yl)methyllbenzamide
312
GG OHH Chiral N-{(18,2R)-2-hydroxy-1-
My ¢'©/‘Lﬂ ~oH [(hydroxyamino)carbonyllpropyl}4-(1H- | 319.3
“n . o imidazol-1-ylmethyl)benzamide
313
FeCuy H Criral (25,45)-N-{(18,2R)-2-hydroxy-1-
@"'TMﬁ o {(hydroxyamino)carbonyl]propyl}-4- - 3083
B o phenylpyrrolidine-2-carboxamide
314
HC, _od  Chiral
Q Lrn 4"bromo-N-{(18,2R)-2-hydroxy-1-
O N OH [(hydtoxyamino)carbonyl]propyl}-1,1'- 394.2
O . -
8 O biphenyl-4-carboxamide
315
HC, oH  Chiral
_ o I\r“ 4“bromo-N-{(18,2R)-2-hydroxy-1-
O i “OH [(bydroxyamino)carbonyljpropyl}-1,1'- 394.2
0 : .
B O biphenyl-4-carboxamide
316
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Example Structure _ Name_ MH+
H,C, .OoH  Chiral
2 H 4-bromo-N-{(18,2R)-2-hydroxy-1-
, Q i )i . OH [(hydroxyamino)carbonyl]propyl}-1,1*- 3942
8 O biphenyl-4-carboxaniide
317
Q Chiral . - - ”
f)waz (2R)-2-{[(4*-ethyl-1,1"-biphenyl-4-
_ R4 i yDcarbonyljamino}-Ne1~- 370.4
ﬂ,co don hydroxypentanediamide
318
<OH Chiral (28,38)-1-[(4'"cthyl-1,1"biphenyl-4-
‘ OH yl)carbonyl}-3-hydroxypyrrolidine-2- 3404
H,C o O carboxylic acid
319
(j;; ot | (28,35)-N-{(1,1-dimethylethyDoxy]-1-{(4- .
= LIk -
N ic. VI ethyl-1,1%biphenyl-4-yl)carbonylj-3- 4115
W I ¢ e hydroxypytrolidine-2-carboxamide
320
| (28,38)-1-[(4ethyl-1,1"-biphenyl-4-
|- - ylcarbonyl}-IN,3-dihydroxypyirolidine-2- 3565.4
carboxamide
321
N-{(15,2R)-2-hydroxy-1-
[(hydroxyaminc)carbouyl]propyl} -4-[(4- 3844
nitrophenyl}ethynyl]benzamide
322
N-{(18,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyllpropyl}-4-{[4-(1H-| 404.4
pyrrol- 1-yl)phenyllethynyl } benzamide
323
o H oy i
gh n .
Ao | N-{(18,2R)-2-hydroxy-1-
C u o [(hydroxyaminc)carbonyl]propyl}-4'-nitro-1,1"f  360.3
Oc* O : biphenyl-4-carboxamide
324 °
V e l;l o Chiral
o ;[( } (28,3R)-N,3-dibydroxy-2-({[4"-(methyloxy)-3"
o SRR propyl-1,1*-biphenyl-4- 3735
e 0 ylJmethyl} amino)butanamide
e)
325
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Example

Structare

Name

MH+

326

n)
H,Cm or%l
ﬁ “OH
0]

4'-cyano-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)caibonyl]propyl}-1,1*-
biphenyl-4-carboxamide

340.3

327

(28,3R)-2-({[4'(ethyloxy)-4-(methyloxy)-1,1"-
biphenyl-3-yljmethyl}amino)-N,3-
dihydroxybutanamide

3754

328

2',5%difluoro-N-{(18,2R}-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-1,1'-
biphenyl-4-carboxamide

351.3

328

N-[(18)-1-[(acetylamino)methylj-2-
(hydroxyamino)-2-oxoethyl}-4"-ethyl-1,1'-
biphenyl-4-carboxamide

3704

330

O~ \‘ o

o O OH

N-{(18)-4-amino-1-
[(hydfoxyamino)carbonyl]butyl}-4"-ethyl-1,1'-
biphenyl-4-carboxamide

356.4

ethyl-N-[(1S)-2-(hydroxyamino)-1-(1H-
Jimidazol-5 -ylmethyl')-z-oxogthyl]— 1,1%
biphenyl-4-carboxamide

379.4

331

(25,3R)-2-{[1-(),1"-biphenyl-4-
yDethylJamino}-N,3-dihydroxybutanamide

3154

332

333

OH Chlraf
H
O .

(28,3R)-2-{[1-1,1"biphenyl-4-

ylpropyl)amine }-N,3-dihydroxybutanamide |

3294

334

OH

“ A H-on

o

(28,3R)-2-{[1-(4"-bromo-1,1"-biphenyl-4-
ylethyljamino}-N,3-dihydroxybutanamide

394.3
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Example Structure Name ME+
Bifa OH  Chimi
' N H-on (25,3R)-N,3-dihydroxy-2-{[1-{4'"-methyl-1,1* 399.4
O biphenyl-4-yl)ethylJamino }butanamide )
. IHC
335
N-[(1S)-1-(aminomethyl)-2-(hydroxyarminc)-2. 300.3
oxoethyl]-1,1-biphenyl-4-carboxamide )
336
N-{(18)-1-(aminomethyl)-2-(hydroxyanino)-2- 289.3
oxoethyl]4-(1H-pyrral-1-yl)benzamide )
337
SN Chiral
NJ\,r“‘C’” N-{(18)-1-(arninomethyl)-2-(hydroxyaming)-2/
H & : oxoethyl]-4-(4- 340.8
chlorophenyl)cyclohexanecarboxamide
cl
338 '
BN Chiral
O 'HJ\(“‘OH N-[(13)-1-(aminomethyl)-2-(hydroxyamino)-21 204.4
. © oxoethyl}-4-pentylbenzamide ’
H,C
339
(2E)-N-[(18)-1-{aminomethyl)-2-
(bydroxyamino)-2-oxoethyl}-3-(1,1'-biphenyl-| 326.4
4-yDprop-2-enarmide
340
(25)-3-amino-2-{[(4™-ethyl-1,1"biphenyl-4- 314.4
yDmethyljamino }-N-hydroxypropanamide )
341
(28)-3-amino-2-{(1,1"-biphenyl-4- ' 286.3
ylmethyl)amino]-N-hydroxypropanamide :
342
G Chiral
0 ﬁJYN‘O“ (28)-3-amino-2-{{1-(4-bromo-1,1-biphenyl-4- ..
© yl)ethyl]amino}-N-hydroxypropanamide )
B
343

184



Example ‘ Stracture Name MHA
Cp:_,f:ﬂ ¥ Chiral
O ,‘3)\\' ~oH (28)-3-amino-N-hydroxy-2- {{1-(4-methyl-1,1" 314.4
O . o " biphenyl-4-yl)ethylJamino} propanamide ’
. Ing
344
g *othyl-N-[(18)-2-({(18,2R)-2-hydroxy-1-
. g ,l;(-“ Hoon - [(hydroxyamino)carbonylJpropy!} amino)-1- 430.5
e Y e {(hydroxymethyl)-2-oxoethyl}-1,1-biphenyl-4- ’
carboxamide
345
Ho et “ethyl-N-{(18)-2-({(18,2R)-2-hydroxy-1-
‘ %c . [(hydroxyamino)carboriylpropyl}amino)-1-[(4| oo o
. H ON | S ~hydroxyphenyl)methyl}-2-oxoethyl}-1,1%- )
ne biphenyl-4-carboxanride
346 _
o vt (28)-2-{[(4"-ethyl-1,1'-biphenyl-4-
BT nouon ~ yl)carbonyljamino}-N~1~-{(18,2R)-2-
-_°ﬁ oy hydroxy-1- 4715
"‘ﬂc‘ ° [(hydroxyamino)carbonyljpropyl}pentanediam
347 ide
‘ Mo o on Chiral (48)-4-{[(#'-ethyl-1,1'-biphenyl-4-
| T\‘IY j;rklm yl)carbonyl Jamino}-5-({{18,2R)-2-hydroxy-1- 4725
e H oﬁ o " [(hydroxyamino)carbonyl]propyl} amino)-5-
oxopentanoic acid
348 '
P nooon G (35)-3-{[(#-ethyl-1,1"-biphenyl-4-
: N Heon yl)carbonyllamino} -4-( {{(18,2R)-2-hydroxy-1- 458.5
u. HY" o {(bydroxyamino)carbonyl]propyl}amino)-4- )
' ' oxobutanoic acid
i 349
@ st 1(38)-21,1"bipheny)-4-ylacetyl)-N-{(1S,2R)-
= w, fRG 2-hydroxy-1-
488.6
. g Q{EH [(hydroxyamino)carbonyl]propyl}-1,2,3,4-
: ¢ oH tetrahydroisoquinoline-3-carboxamide
350
HE.OH  Chira "-ethyl-N-{(15)-2-({(1S,2R)-2-hydroxy-1-
o . 'f:rﬁj;c',jm [(hydroxyanuno)carbonyl];:royyl}ammo)-l- 4145
e O 4 B g - methyl-2-oxoethyl}-1,1*-biphenyl-4-
_ carboxamide
351
o oan R OHH Gt .(ZS,3R)—2—({(2S)-3—amino~2-[(1,1‘—bipheny1—4~
'ulw/u]:g o ylacetyl)amino]propanoyl}amino)-N,3- 415.5
© dihydroxybutanamide
352




Example

Structure

Name

ME+

353

(28)-2-[(1,1-biphenyl-4-ylacetyl}amino]-N-
{(158,2R)-2-hydroxy-1-
- [(hydroxyamino)carbonyllpropyl}pent-4-
ynamide

4245

354

(2S,3R)%2-{[(28)-2-ami110-2—(1,1'-biphcnyl—ft—
yDethanoylamino}-N,3-dihydroxybutanamide

344.4

355

(25,3R)-2-{[(2R)-2-amino-2-(1,1%biphenyl-4-
yhethanoyljamino}-N,3-dihydroxybutanamide

344.4

356

. N-(3-aminopropyl)-4"ethyl-N-[2-
(hydroxyamino)-2-oxoethyl]-1,1"-biphenyl-4-
: carboxamide

356.4

357

H,C

N-(2-cyanoethyl)-4"-ethyl-N-{2-
" (hydroxyamine)-2-oxoethyl]-1,1-biphenyl4-
carboxamide ‘

3524

358

N-{2-(acetylaminoc)ethyl]-4'-ethyl-N-[2-

| (hydroxyamino)-2-oxoethyl}-1,1"-biphenyl-4-

carboxamide

384.4 |

359

'-eﬂ1yi—N~[2~(hydroxyamino)-2—oxoeﬂ1y1]-N-—
prop-2-ynyl-1,1-biphenyl-4-carboxamide

337.4

360

4-cyano-N-{(18,2R)}-2-hydroxy-1-
[(hydroxyamine)carbonyljpropyl}benzamide

264.3

361

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-21
oxoethyl]-4-cyanobenzamide

2492

186



Example Siructure - Name MH+
— He :}::b%cmral
T 1,1-dimethylethyl (2S)-2- {[(4-
o /[“,ﬁ. ethynylphenyl)carbonyljarnino }-3- 348.4
/@A oY (hydroxyamino)-3-oxopropylcarbarate
_ .
362 W
e \ti“-',l'bmcmml _ _
1,1-dimethylethyl (25)-3-(hydroxyamino)-3-
i ox0-2[({4-I(B)-2-
O H/(gﬁ‘ou phenylethenyl]phenyl} methyDamino]propylcar 412.5
' ' bamate
363 '
H,C, OH Chirai
i ):rN.OH N-{(1R,25)-2-hydroxy-1-
Fol O i K- [(hydroxyamino)carbonyl]propyl}-3'- 383.3
F O . (trifluoromethyl)-1,1-biphenyl-4-carboxamide
364
)  no oy Chiet
3
. 'N;»[ﬂ:fVOH (28,3R)-2-[(1, 1'—b1phenyl-4—ylmethyl)ammo]~3. 086.3
: @ ' Hoo hydroxybutanoic acid '
365 | ‘
HN Chirat
- .0
1 O Nj\r_n-OH N-[(15)-1-(aminomethyl}-2-(hydroxyamino}-2 3044
D == "o ' oxoethyl]4-(phenylethynyl}benzamide )
366 '
He #j&mﬂﬁml
1,1-dimethylethyl (25)-3-(hydroxyamino}-3-
N
’ ° i 0X0-~2- ({[4-
5o ;j/r\a( o (phenyleﬂaynyl}phenyl]carbonyl}armno)propyl 4245
Z carbamate
367 ‘ 0
NH,  Chiral
ﬁ ~OH N-[(1S)-1-(aminomethy])-2-(hydroxyamino)-2] 2483
‘oxoethyl}-4-ethynylbenzamide )
368
o NH, Chiral
N ﬁ"OH N-{(15)-1-(aminomethyl)-2-(hydroxyamino)-2; 248.3
. o oxoethyl]-4-ethynylbenzamide )
F
H S o
369
N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}-4-{[4- 369.4

370

(methyloxy)phenyljethynyl}benzamide

187




Example Structure Namé MH+
NH,  Chiral
,(n,FLOH (28)-3-2mino-N-hydroxy-2-{( {4-[(E)-2-
- (T % 3 phenylethenyl}phenyl}methyl)amino]propana | 312.4
o o i
371
godor O 1,1 dimethylothyl 2- {4J({(18,2R)-2-hydroxy-
® n% o - | 4585
noft g ) S [(hydroxyamine)carbonyllpropyl} amino)carbo )
e om nyl]-1,1-biphenyl-4-yl} ethylcarbamate
372 ,
H:CQDH chilml
. 1 wion (25,3R)-N,3-dihydroxy-2-[({4"-[(2-pyrrolidin-
NAl 1-ylethyl)oxy}-1,1-biphenyl-4- 4145
Qg - yl}methylaminojbutanamide
373 .
' o 1,1-dimethylethyl (18)-4-({[(1,1-
X ;““_m dimethylethyl)oxy]carbonyl}amino)-1-( {[4-
negy WHS: ({4-[({(18,2R)-2-hydroxy-1- 665.8
N:ggf":f :‘: L [(hydroxyamino)carbonyl]propyl } amino)carbo )
AT . nyl]phenyl}ethynyl)phenyljamino} carbonyl)b
374 | _ utylcarbamate
He onn Chieat A-(4-chlorophenyl}-N-[(18)-2-({(15,2R)-2- '
Le g hydroxy-1-~
B Iyt ydroxy-
o H%c: © " [(hydroxyamino)carbonyl}propyl}amino)-1- 426.9
methyl-2-oxoethyljcyclohexanecarboxamide
375 . L '
e kT “othyl-N-{2-({(18,2R)-2-hydroxy-1-
;ﬁ.rﬁ y '} [(hydroxyamino)carbonyl)propyljamino)-2- { 400.4
we o oxoethyl]-1,1'-biphenyl-4-carboxamide
376
ReTY wowon L-ethyl-N-[3-({(15,2R)-2-hydroxy-1-
(] ﬁv‘n’ﬁ Ron. [(hydroxyamino)carbonyl]propyl}amino)-3- | 414.5
o o ° oxopropyl]-1,1-biphenyl-4-carboxamide
377
¢ "-ethyl-N-{4-({(18,2R)-2-hydroxy-1-
m,@—@i“’vl"“ X ™ | [(hydroxyamino)carbonyljpropyl}amino)-4- | 428.5
‘ oxobutyl]-1,1-biphenyl-4-carboxamide
378 '
ey o N-(18)-2-{[(1)-1(aminomethyl)-2-
2 j::rﬁj\rﬁm" . | (hydroxyamino)-2-oxoethyl}amino }-1-methyl-
Y . ) o 399.5
wo {_J o 2-oxoethyl)-4'-ethyl-1,1-biphenyl-4-
' carboxamide
379 ,

188
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Example Structure Name
na Chirad N-(2-{{(18)-1-(aminomethyl)-2-
8 HJYN"’” {(hydroxyamino)-2-oxoethyl]amino}-2- 385.4
He “I\'A/ 0 oxoethyl)-4'-éthyl-1,1"-biphenyl-4- )
O carboxamide
380
] Hluj* . N-(3-{[(18)-1-(aminomethyl)-2-
A Hoon (hydroxyamino)-2-oxoethyljamino}-3-
H;,c \/Tn o . : onpropyl)~4'~ethyl-1,1'—bipheny1-4~ 399.5
' carboxamide
381
H’N]\r et N-(4-{[{15)-14{ammomethyl)-2-
P ' Hon (hydroxyamino)-2-oxcethyllamino }-4-
I .
wo LYY oxobutyl)-4Uethyl-1, 1" biphenyl-4- 4135
carboxamide
- 382
‘ HC  CH, , .
. H o 4'-ethyl-N-[1-[(hydroxyamino)carbonyl}-2-
H (methyloxy)propyll-1,1*-biphemyl-4- 3574
H,C 00 OH ' carbexamide
383
HG  CHChiral ethyl-N-[(15,2R)-1-
&0 [(bydroxyamino)carbonyll-2- 357.4
e Q Y & H‘dn {methyloxy)propyll-1,1"-biphenyl-4- )
carboxamide
384
£H, . o
u N N-{1-[(dimethylamine)methyl}-2-
N§H0H3 : (hydroxyamino)-2-oxoethyl]-4'-ethyl-1,1'- 356.4
Ho 0C oH biphenyl-4-carboxarnide
385
| =NChirat N-{(1S)-3-cyano-1-
: Q O A H [(bydroxyamino}carbohy[propyl}~4'-ethyl-1,1 352.4
HC : oo od ‘biphenyl-4-carboxamide
386
et N-{(18)-5-amino-1-
, = N i [(hydroxyamino)carbonyl]pentyl}-4'-ethyl-1,1"{ 370.5
He O a0 on biphenyl-4-carboxamide
387
Hoohiral N-{(18)-3-amino-1-
H | [(hydroxyamino)carbonyl]propyl}-4*-eihyl-1,1 342.4
H.C 00 OH biphenyl-4-carboxamide
388

189




Example Structure Name MH+-
'I:ll—OH
. 4'-cthyl-N-hydroxy-1,1"-biphenyl-4- 2493
H,C o carboxamide - '
389 .
_ “ethyl-N-{2-hydroxy-1-
[(hydroxyamino)carbonyl]-2-methylpropyl}- | 357.4
1,1-biphenyl-4-carboxamide
390
Q, Chiral
N (Cp N-[(28)-2-{[(4"ethyl-1,1"biphenyl-4-
Q i Now yDcarbonyl]lamino}-3-(hydroxyamino)-3- 441.5
n,c H ° oxopropyl]morpholine-4-carboxamide
391
0, N Chiral
@1— " N-[(15)-1-{[(aminocarbonyl)amino}methyl} -2
i &,H—OH (hydroxyamino)-2-oxoethyl]-4'-ethyl-1,1'- 3M4
H,c Ll biphenyl-4-carboxarmide
392
Mo N-{(18)-1-
o L,N:ﬁ— _ ({{amino(imino)methyllamino}methyl)}-2- | .o
. N (hydroxyamino)-2-oxoethyl]-4-ethyl-1,1* :
i : biphenyl-4-carboxamide
393
[n) C].’Illal :
i : N-[(2S)-2-amino-3-(hydroxyamino)-3- _
. ‘ HZNJYH-OH oxopropyl]-4™-ethyl-1,1-biphenyl-4- 3284
HC 0 0 carboxamide
304 |
H
C, -
N]\(ﬁ‘f"" | 1-[(4-ethyl-1,1"biphenyl-4-yl)carbonyl]-N-
. O ) h dIO « f 2 b . d 354-4
0 ydroxypiperazine-2-carboxamide
we L
395
9., chiral
'NJYN N-{(25)-2-amizo-3-(bydtoxyamino)-3
-0H - -2-amino-3-(hydroxyamino)-3- ,
O AR | oxopropyl]-4-(phenylethynyljbenzamide 3244
396
| Y
[Nj\n,h—oH N-hydroxy-1-{[4-
O 5 © (phenylethynyl)phenyli]carbonyl}piperazine-2-{ 350.4
O == carboxamide
397 '

190

EaRnN
i

o



R e

Example

Structure

Name

MH-+

398

ne.lon

iy
. e @ ‘

Chiral

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}-4-[(4-
pentylphenyl)ethynyljbenzamide

409.5

389

N-{(158,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyl]propyl}-4-{[3-
(methyloxy)phenyljethynyl} benzamide

369.4

400

4-[(3-fluoro-4-methylphenyl)ethynyl}-N-
{(18,2R)-2-hydroxy-1-
[(hydroxyarminocarbonyl)propyl} benzamide

3714

401

4-[(2,4-difluorophenylethynyl]-N-{(15,2R})-2-
hydroxy-1-
[(hydroxyamino)carbonyllpropyl} benzamide

375.3

402

methyl (2E)-3-(¢thylamimo)-2-({[4-
(phenylethynyl)phenyljcarbonyl} amino)but-2-
N enoate

3634

1,1-dimethylethyl 4-{[(2S)-3-(hydroxyamino)-
_ _ 3-ox0-2-({[4-
(pbenylethynyl)phenyl]carbonyl}amino)propyl
Jemino}-4-oxobutylcarbamate

509.6

403

N—(l;(N—hydroxycarbamnyl)-}hydmxy-?:-
, methylbutyl)[4-(4- '
cthyipbhenyl)phenyl]carboxamide

371.4

404

o

]

Chiral

by N

- N-((1R,2R)-1-
{[(aminocarbonyl }hydroxy)aminoJmethyl}-2-
hydroxypropyl)-4'-ethyl-1,1'-biphenyl-4-
carhoxarmide

3724

405

406

O

Chiral

waoa,
g
N

on

&-ethyl-N-{(1R,2R)-1-
{[formyl(hydroxy)aminoJmethyl}-2-
hydroxypropyl)-1,1'-biphenyl-4-carhoxamide

3567.4

191




Example Structure Name MH+
: . H Chirat
Ao DHH
Ay o N-{{1S,2R)-2-hydroxy-1-
o_ [(hydroxyamino)carbonyl]propyl}-4-{[4- . 407.4
(trifluoromethyl)phenyljethynyl} benzamide
407
C)'bﬂ:ﬂdral :
.mi " 1,1-dimethylethyl 2-{[(25)-3-(hydroxyamino)-
T ' 3-ox0-2({[4- - 4815
3 ﬁ/gofﬁ‘cu (phenylethynyl)phenyijcarbonyl} amine)propyl ’
@/QA Jamino }-2-oxoethylcarbamate
. 408 ' '
NH; Chimal
¢}
N-[{15)-1={[{aminoacetyl}amino Jmethyl}-2-
{hydroxyamino}-2-oxoethyl]-4- 3814
{phenylethynyl)benzamide
409
. NH,Chiral
‘ , ﬁr N-[(18)-1-{[(4-aminobutanoyl)aminojmethyl}-
g ,('rn o 2-(hydroxyamino)-2-oxoefhyl]-4- 409.5
Lz LI _ (phenylethynyl)benzamide
410 @
H c.H on Chieal
Irn N-{(18,2R)-2-hydroxy-1-
"oH [(hydroxyamino)carbonyl]propyl}-4-peni-1- | . 305.3
ynylbenzamide '
411
ﬁ" Chiral
- ""’I‘;H N N-{(18,2R)-2-[(1,1-dimeéthylethyDoxy]-1-
O yal [(hydroxyamino)carbonyl]propyl} -4'-propyl- | 413.5
. O ‘ 1,1-biphenyl-4-carboxamide
HE "
412 , .
wc nu Stk 1,1-dimethylethyl (18)~4-({[(1,1-
'\/‘/.* dimethylethylyoxylcarbonyl} amino)-1-{[(2-{4"
REXq ILi [({(18,2R)-2-hydroxy-1- 672.8
[(hydroxyamino)carbonyl]propyl} amino)carbo )
o%a‘rcﬂ, nyl]-1,1-biphenyl-4-
413 He O yi}ethylamino]carbonyl}butylcarbamate -
H_,C oM Chiral
%’H 4'-(2-aminoethyl)-N-{(18,2R)-2-hydroxy-1-
0 HH " [(hydroxyamino)carbonyl]propyl}-1,1*- 358.4
n O biphenyl-4-carboxamide
414
ol oy  Chiral
ﬁ%ﬂ 4-@-{[25)-25-
@ diaminopentanoyl]amino }ethyl)}-N-{(18,2R})-2; 4726
: H’"Jﬂ hydroxy-1-{(hydroxyamino)carbonyljpropyl}- )
' N 1,1"-biphenyl-4-carboxamide
415 i ’

192



Example

Structure

Name

MH+

416

4-(cyclohex-1-en-1-ylethynyl)-N-{(1S,2R)-2~

- hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

343.4

417

H.C Q oM Chiral

o :J;‘ru
=y oH
_ R
WG 7 o
e o,

4-(3,3-dimethylbut-1-ynyl)-N-{(1S,2R)-2-
hydroxy-1-

: [(hydroxyamino)carbonyljpropyl} benzamide

3194

418

N-{(18)-1-{[(aminoacetyl}amino Jmethyl}-2-
[(2-{[(2S)-3-(hydroxyamino)-3-ox0-2-({[4-
(phenylethynyl)phenyljcarbonyl}amino)propyl
Jamino}-2-oxoethyl)amino]-2-oxoethyl}-4-
{phenylethynyl)benzamide

728.8

4{(4-{[(253-2,5-
diaminopentanoylJamino }phenyl)ethynyi]-N-
{(18,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyl]propyl} benzamide

468.5

419

420

4'(2-aminoethyl)-N-{(1E)-1-
[(hydroxyamino)carbonyllprop-1-enyl}-1,1*
biphenyl-4-carboxamide

3404

421

2'4"difluoro-N- {(1S,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyl]propyl}-1,1*-
biphenyl-4-carboxamide

351.3

422

N-[(1E)-1-formylprop-1-enyl]-4'-propyl-1,1'-
‘ biphenyl-4-carboxamide

308.4

N-hydroxy-4-{pyridin-3-ylethynyl)benzamide

239.2

423

424

4-(3-hydroxy-3,5-dimethylhex-1-ynyl)-N-
{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl} benzamide

363.4

193




Example

‘Structure

Name

MH+

kCu OH  Chiral
M"
e L -

-ethyl-N-{(1R,2R)-2-hydroxy-1-
[(hydroxyamino)methyl]propyl}-1,1-biphenyl-
4-carboxamide

3294

425

426

4'-ethyl-N-{{1R,2R)-1-
{(hydroxyarnino)methyl]-2-
[(pbenylmethyl)oxylpropyl}-1,1*-biphenyl-4-
' carboxamide

419.5

427

' N G o\]&or.:m:at
E‘LNO".' .
Wead

4'-ethyl-N-{(5R,6R)-3-hydroxy-6-methyl-2-
oxo-1,3-0xazinan-5-yl]-1,1%biphenyl-4-

carboxamide ’

355.4

428

HC, oRn o o Chiral
QIJLR{NN'GH,
OH

N-((1R.2R)-1-{[({]2-

1 (dimethylamino)ethyllamino} carbonyl)(hydro
xy)amino jmethyl}-2-hydroxypropyl)-4-ethyl- |

1,1-biphenyl-4-carboxamide

443.6

_429

N-((IR,2R)-1-{[{[(2-
cyanoethyl)aminojcarbonyl} ¢hydroxy)amino]
methyl}-2-hydroxypropyl)-4'-ethyl-1,1'-
biphenyl-4-carboxamide

425.5

430

4'-ethyl-N-((1R,2R)-2-hydroxy-1-
{[hydroxy({[3-(2-oxopyrrolidin-1-
ylpropylJamino} carbonyl)aminoJmethyl} prop
yD)-1,1-biphenyl-4-carboxamide

497.6

431

CM,  Ghial
»__ PN GH,

Lnj‘n
" 0

(1R, 2R)-3-[({[2-
(dimethylamino)ethyl}amino } carbonyl)(hydro
xy)amino]-2-{[(4-ethyl-1,1'-biphenyl-4-
yDcarbonyl]amino } -1-methylpropyl 2-
{dimethylamino)ethylcarbamate

8577

432

o}_ _=n  Chim

Lj\—\/—“
HG O

(1R,2R)-3-[{[(2-
cyanoethyl)amino]carbonyl} (hydroxy)amina}-
~ 2-{[(4"-ethyl-1,1-biphenyl-4-
yDcarbouyljamino} -1-methylpropyl 2-
cyanoethylcarbamate

521.6

433

N-{(1E}-1-[(E)}-(hydroxyimino)methyljprop-1-
enyl}-4"-propyl-1,1"-biphenyl-4-carboxamide

3234

194



Example

Structure

Name

MHE+

HE. H OH Chiral

ﬁ‘o’H

N
g H

N-{(18,2R)-2-hydroxy-1-
[(bydroxyamino)carbonyl]propyl} -4-(pyridin-
3-ylethynyl)benzamide

340.3

434

nolow  Chim!

/t@*uxf e
=
NH

N-{(18,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyl]propyl } -4-[3-
(methylamino)prop-1-ynyljbenzamide

306.3

435

436 .

N-[(18)-1-{(dimethylamino)methyl]-2-
(hydroxyarmino)-2-~oxoethyl]-4'-ethyl-1,1'-
biphenyl-4-carboxamide

356.4

437

-hydmxyc&ﬂﬁamoylmethyl)(1R,2R)—2—
hydroxypropyl]{4-(4-
- ethylphenyl)phenyl]carboxamide

N-[1-

357.4

438

,—crgcm ral

M§n il

N-[(18)-1-[(diethylamino)methyl]-2-
(hydroxyamino)-2-oxoethyl]-4-ethyl~1,1"
" biphenyl-4-carboxamide

384.5

4-{(3-aminophenyl)ethynyl]-N-{(1S,2R)-2-

hydroxy-1-
[{hydroxyamino)carbonyl]propyl} benzamide

354.4

439

440

14-[3-(dimethylamino)prop-1-ynyl}-N-{(18,2R)

. 2-hydroxy-1- :
[(hydroxyamino)carbonyl]propyl}benzamide

320.4

441

4-[3-(dimethylamino)prop-1-ynyl]-N-{{15,2R)
2hydroxy-1-
[(hydmxyammo)carbonyl]propyl}benzamxds

3204

442

wd,

4-({4-[(aminoacetyl)amino]phenyl} ethynyl)-N.
{(18,2R)-2-hydroxy-1-
[(kydroxyaming)carbonyl]propyl}benzamide

411.4

195




Example Structure Name MH*
=) OH Chiral
/TYH on "fluoro-N-{{18,2R)-2-hydroxy-1-
@ H A [(hydroxyamino)catbonyl]propyl}-4'-methyl- | 347.4
1,1"-biphenyl-4-carboxamide
443
e -CH, Chiral
In’H N-[(18)-1-formyl-2-methylpropyl}-1,1
TN - -1-formyl-2-methylpropyl]-1,1-
~H -0 biphenyl-4-carboxamide 2824
444
CH, Chiral
/T\’ N-{(18)-1-[(E)-(hydroxyimino)methyl}-2- g7 4
methylpropyl}-1,1-biphenyl-4-carboxamide )
445 _
P g-)l\g b N-(1B)-1-{(E)- -
O _ I N [(eminocarbonylyhydrazonomethyl} prop-1- 365.4
e ‘enyl)-4'-propyl-1,1'-biphenyl-4-carboxamide
446 |™C
4- [(4 -aminophenyl)ethynyl]-N-{(18, 2R) -2-
hydroxy-1- 3544
[(hydroxyammo)carbonyl]propyl}benzamlde '
447
HC lé‘ ol Chdral
> i 1 4-{[3-(aminomethyl)phenyljethynyl}-N-
H . {(18,2R)-2-hydroxy-1-- 368.4
[(hydroxyamino)carbonyl]propyl} benzamide
448
Jwedon S NL(2-aminoethyl)-3-( {4-{({(1S,2R)-2-hydroxy]
oy - 425.5
(o]
H,N.,_/\HD ) e [(hydroxyamino)carbony!]propyl}amino)carbo :
: ‘ nyllphenyl}ethynyl)benzamide
449
Chiral
N-((18)-1-{(E)-
Q N [(aminocarbonyJhydrazono]methyl}-2- 339.4
HN 0 methylpropyl)-1,1*-bipheny}-4-carboxamide
450
He. g oH Chiral :
At N-{(18.2R)-2-hydroxy-1-
" _ HRg [(hydroxyamino)carbonyl]propyl}-4-{[3- 410.4
”ncf\g’ (propanoylamino)phenyl]ethynyl} benzamide
451 '

196




Example Structore Name MH+
el DHH el N-{(18,2R)-2-hydroxy-1-
O NRY M [(hydroxyamino)carbonyljpropyl}-4-{[3- 438.5
(morpholin-4- ’
yvlmethyDphenyljethynyl} benzamide
452
5\#‘ ol G2
O ) aminoethyl)amino}methyl} phenyl)ethynyi]-N- 4115
nnwu @ {(15,2R)-2-hydroxy-1- )
{(hydroxyamino)carbonyljpropyl}benzamide
453
N ~OH Chiral
°NH o N-[(1R)-2-(hydroxyamino)-1-(hydroxymethyl)
JSORE 2-oxoethyl]-4"-propyl-1,1"-biphenyl-4- 3434
He O ' carboxamide :
454
WG Chiral
i OH - N-{1-(N-hydroxycarbamoylmethyl)(1R,2R)-2-
AT —eTaYs hydroxypropyl][4-(2- 3534
B B phenylethynyl)phenyl]carboxannde
455
. HG CHChiml Lethyl-N-[(1R,2R)-1-
H’ o [(hydroxyamino)carbonyl]-2- 357 4
H,co ofi_HOH {(methyloxy)propyl]-1,1"-biphenyl-4- ’
: : carboxamide
456
¢ Crucnial 4ethyl-N-[(15)-1-[(ethylamino)methyl]-2-
H¢ B il ST .
'g:l,-\] (hydroxyamino)-2-oxoethylj-1,1-biphenyl-4- | 356.4
H.C ©o oH carboxarmide
457
fl. coirat ethyl-N-[(18)-2-(hydroxyamino)-2-oxo-1- |
| . .H/—C' ({[(2S)-pyrrolidin-2- 4115
O ‘Q{ Yimethyllamino}methylethyl]-1,1 biphenyl-4] :
e co o carboxamide
458
_ Hf" CHChlral N-[(18)-1-[(ethylamino)methyl]-2-
Q — O N{H (hydroxyamino)-2-oxoethyl]-4- 3524
- 0o oH (phenylethynyl)benzamide
459
N Chiral .
N-[(18)-2~(hydroxyamino)-2-oxo-1-({{(28)-
‘ ﬁ_gﬂ pyrrolidin-2-ylmethylJamino}methyl)ethylj4-{ - 407.5
=<0 2, (phenylethyyDbenzamide
460
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Name

Example __Structure MH+
H,G Chirat . .
H>_CH:| 4'-ethyl-N-((15)-2-(hydroxyamino)-1-{{(1~
=) '.&‘_-gn methylethyl)amino]methyl}-2-oxoethyl)-1,1- | 370.5
HyG . . SO. o on biphenyl-4-carboxamide
461 '
: H_GHJChlrai . ;
- N,._/ 4"-ethyl-N-[(18)-2-(kydroxyamino)-1-({{2~
e . - (methylamino)ethyljamino} methyl)-2- 3855
e VD=, 5-:5:“0“ . oxoethyl]-1,1-biphenyl-4-cartboxamide
462 '
I LH,chirad )
*-ethyl-N-{(15)-2-(bydroxyamino)-1-{[(1-
, . methylpiperidin-4-yl)aminolmethyl } -2- 425.5
"y P, %P NOH oxoethyl)-1,1-biphenyl-4-carboxamide
463
By N-((18)-2-(lydroxyamine)-1-{[(1-
B u.gg methylethyl)aminojmethyl}-2-oxoethyl)-4- | 366.4
. ‘”. . &0 & on (phenylethynyl}benzamide
464
[ frow N-f{(18)-2-(hydroxyamino)-1-({[2-
H-H (methylamino)ethyl]amino} methyl)-2- 3814
(= o_oim-o“ oxoethyl]-4-(phenylethynyl)benzamide
465
ol-f,chhal
, _ (:_) N-((18)-2-(hydroxyamino)-1-{[(1- _
, N . methylpiperidin-4-yl)aminojmethyl}-2- 421.5
{ oxoethyl)-4-(phenylethynyl)benzamide
- 00
466
. ‘ - H,Chvral ) . .
, N-[(15)-1-{[(2-aminoethyl)amino Jmethyl }-2~
_ ki-{g _ (hydroxyamino)-2-oxoethylj-4- 367.4
Q o O oo oW {phenylethynyl)benzamide
467
o M Rl INL[(1S)-1-{[bis(2-aminoethyl)aminc]methyl} -
e A= T N 2-(hydroxyamino)-2-oxoethylj-4- 410.5
- R
O—=O-3 P ——
468
- ned OH Chtra!
Jﬁr _ N-{(15,2R)-2-hydroxy-1-
& ﬂ ot [(hydroxyamino)carbonyilpropyl}-4-({4- 4815
e (ool |
N ‘ ' ylacetylyamino]phenyl} ethynyl)benzamide
469
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e e g s Br U R A

Example . Structure Name MHS
ol oo, o ol
W Fi N-{(18,2R)-2-hydroxy-1-
P {(hydroxyamino)carbonyllpropyl}-4-{[4- | 410.4
Hjc\iﬂ @ (propanoylamino)phenyllethynyl}benzamide
470 |
B Chvral .
oﬂ“ﬁ*ﬁ N-{(18,2R)-2-hydroxy-1-
T K% ToH [(hydroxyamino)carbonyl]propyl} -4-({4- 493.4
RPN [(trifluoromethiyf)oxy]phenyl} ethynyl)benzami ’
' F}O (J ' de
471
B \?‘é% Chiral
1,1- dlmethyleﬂ1y1 (25)-3~(hydroxyamino)-3-
. oxo-2-{[(4-{[3-
@ ﬂ’r\'r “on (propanoylamino)phenyljethynyl} phenyl)carb 495.5
%G’Y“ O onyl}amino}propylcarbamate
472
\FEH’ Chiray
NH 1 ,1-dimethylethyl (28)-3~(hydroxyamine)-3-
’(|rn‘ , oxo-2-{[(4-pent-1- 390.4
P H oo o ynylphenyl)carbonyl]amino} propylcarbamate
473 He - .
a NH,  (hiral ,
& ﬁ’(\(n‘o“ N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2;
i P o oxoethyl]-4-{{3- 3954
"‘c/j{ 0 (propanoylamino)phenyl]ethynyl}benzamide
474
o M ol
N R om N-{(18)-1{aminomethyl}-2-(hydroxyamino)-2
0 . 290.3
: = oxoethyl]-4-pent-1-ynylbenzamide
e o .
. 475
' H
1 "'\N ,H NHZ '
T 4-(phenyloxy)benzaldehyde
. S . , 2723
. : O thiosemicarbazone :
476
W H
o o 4-(phenyloxy)benzaldchyde semicarbazone 256.3
477
oy
s o s (triflucromethyl)phenylloxy} benzaldehyde 340.3
;U thiosemicarbazone
478
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Example

Stractuye

M+

479

Chiral

H
1
e
=

Name -

4-{(3,4-difluorophenyl)ethynyl]-N-{(1S,2R)-2-
hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

375.3

480

4-[(2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-
yDethynyl]-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

373.3

481

oxoethyl]-4-(4-phenylbuta-1,3-
diynyl)benzamide ‘

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-2;

348.4

482

Chiral

H Reom’

oxoethyl]-4'-propyl-1,1-biphenyl-4-
carboxamide

N-[{18)-1-(aminomethyl)-2-(hydroxyamino)-2;

3424

483

5%‘“?“

Chiml

 oxoethyl}-1,1%4",1"-terphenyl-4-carboxamide

N-[{18)-1-(aminomethyl)-2-(hydroxyamine)-2;

376.4

484

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}-1,1"-4",1"-
terphenyl-4-carboxamide

3914

485

1,1-dimethylethyl (2S)-2-['(.{4-[(4— fI({[(1,1-

no }phenylethyny{]phenyi} carbonyDamine]-3-
(hydroxyamino)-3-oxopropylcarbamate

dimethylethyl)oxylcarbonyl}amino)acetyl]ami '

596.6

486

N-[(18,2R)-1-(hydrazinocarbounyl}-2-
hydroxypropyl}-4-(phenylethynyl)benzamide

338.4

487

2-[(28,3R)-3-hydroxy-2-({[4-
{phenylethynyl)phenyljcarbonyl} amino)butano
yl]hydrazinecarboxamide

381.4
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FPRTRVIVE NIV

Structare

Name

MH+

Example

488

~ N-{(18,2R)-2-hydroxy-1-
[(hydroxyam.ino)carbonyl]prbpyl}.ﬁp[(z-_
methylphenyl)ethynyl]benzamide

353.4

- N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-[(3-
hydroxyphenyl)ethynyljbenzamide

3565.4

489

490

4-({3-[(aminoacetyl)aminojphenyl} ethynyl)-N|

{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

411.4

491

{4
{{[{(cyanomethyl)amino]acetyl} aminc)phenyl]
cthynyl}-N-{(1S,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyl]propyl} benzamide

450.5

492

*-gthyl-N-{(18)-2-(liydroxyamino)-2-o0x0-1-
. [{(tetrahydro-2H-pyran-4-
ylamino)methyl]ethyl}-1,1"biphenyl-4-
carboxamide

4125

493

—C | Chisal

|
LS,

:

N-{(18)-2-(hydroxyamino)-2-oxo-1-
[(tetrahydro-2H-pyran-4-
ylamino)ymethyl] ethyl}-4-
(phenylethynyl)benzamide

408.5

494

q Sl

. 4-[(4-chlorophenyl)ethynyl] N-{(18,2R)-2-
hydroxy-1-
[(hydroxyamino)carbonyllpropyl} benzamide

373.8

495

Chirai

‘ F4Ca -OH
. H-on

= ﬁ:rY_
o=

N-{(18,2R)-2-hydroxy-1-
[(kydroxyamino)carboryllpropyl}-4-[(4-
" methylphenyl)ethynylJbenzamide

353.4

496

fityh

4-[(2-fluorophenyl)ethynyl}- N- {(18,2R)-2-
hydroxy-1-
[(hydroxyamino)carbonyl]propyl}benzamide

357.4
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Example

Name

MH+

497

4-[(3-Auorophenylethynyl]-N-{(1S,2R)-2-
hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

3574

498

JuCa OH - Chiral
H-ou

4-[(4-flvorophenyl)ethynyl}-N-{(18,2R}-2-
hydroxy-1-

[(hydroxyamino)carbonyl]propyl}benzamide |

3574

499

HGa_.OH Chlzat
oot
_)?" = ) ’ 2

o | |

4[4
{[(cyclopropylamino)acetyljamino } phenyl}eth
ynyl]-N-{(15,2R)-2-hydroxy-1--
{(hydroxyamino)carbonyl]propyl}benzamide

451.5

500

MG OF  Gricad
H

O
%;,,,\,nﬁu , °

4({4-({[2-
(dimethylamino)ethyl)amino} acetyl)aminolph
enyl}ethynyl)-N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}benzamide

482.6

501

H, oH Chi
o=
nel 5

A-({4-[({[2-
{acetylamino)ethyl]amino} acetyl)amino}pheny
1}ethynyl)}-N-{(1S,2R)-2-hydroxy-1- .

[(bydioxyamine)carbonyl]propyl} benzamide

498.5

502

’ © o HOW.OH  chiml
ng"iu@zal NI‘.:NO H .

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-( {4-[({[3-
{2-oxopyrrolidin-1-

vDpropyl]amino)} acetyl)amine]phenyl} ethynyl

Ybenzamide

536.6

503

"‘a;j:::lu_uumm
[:[j\,ﬂ-iu = ° .

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl}-4-{[4-
({[(pyridin-3-

- {yimethyDaminojacetyl} amino)phenyliethynyl}

benzamide

502.5

504

. H,0u_-OH Ghinal
O”O%Irwm
. . == -] .
C’r\'u‘i“ .

N-{(18,2R)-2-hydroxy-1-

[{hydroxyamine)carbonyl[propyl }-4-{[4-({I(2-

pyndin-2-
ylethyl}aminoJacetyl} amino)phenyl]ethynyl}b
enzamide

516.6

505

H. G -OH Chimal

i Ron
Y
_ w{jnjiﬂ |

. © N-{(15,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyllpropyl}-4-[(4-{[(4-
. methylpiperazin-1-

yDacetyl]amino} phenyl)ethynyl]benzamide

494.6

202




Example

Structure

Name

MH+

506

4-({4-[(1,4" bipiperidin-1*-

_ hydroxy-1-
[(hydroxyamino)carbonyl]propyl}benzamide

ylaceiylaminolphenyl} ethynyl)-N-{(15,2R)-21

562.7

507

1-(2-{[4-({4-[({(18,2R)-2-hydroxy-1-

[(hydroxyamine)carbonyl jpropyl }amino)carbo

nyl]phenyl} ethynyl)phenyllamino}-2-
oxoethyl)piperidine-4-carboxamide

522.6

508

N-{(18,2R)-2-hydroxy-1-
[(hydroxyammo)carbonyl]propyl} 4-[(4-
‘ {[(piperidin-3-

ide

- 49456
ylammo)acetyl]ammo}phenyl)ethynyl]henzam

509

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl }-4-[(4-
: {[(piperidin-4-
ylammo)acetyl]ammo}phenyl)ethynyl]benzam
ide

494.6

510

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{[4-
({{(piperidin-2-
ylmethyl)amino]acetyl} amino)phenyljethynyl}
benzamide

508.6

511

_ y]methyl}ammo]acetyl}ammo)phenyl]eﬂlynyl}

N-{(18,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyl]propyl}-4-{[4-
({[(piperidin-3-

benzamide

508.6

512

4-[(4-{[(3-aminopyrrolidin-1-
yl)acetyllamino} phenyl)ethynyl]-N-{(1S,2R)-
2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl} benzamide

480.5

513

4-({4-[(azepan-1-
ylacetylJamino]pheny!} ethynyl)-N-{(18,2R)-2
hydroxy-1-

{(hydroxyamino)carbonyljpropyl } benzamide

403.6

514

N-{(18,2R)-2-hydroxy-1-
[(hydroxyarnino)carbonyllpropyl}-4- {[4-({{(4-
morpholin—4-
ylphenyl}aminoJacetyl} amino)phenyljethynyl}
benzamide

b72.6

203




- Example

Structure

Name

._,+

515 |

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-{[4-({[(2-
hydroxyethyl)amino]acetyl} amino)phenyljethy
nyl}berzamide

440.5

516

N{(18)-1- (aminomethyl)-2-(hydroxyamino)-2.
oxoethyl}-4-[(4- :

{[(cyclopropylamino)acetyllamino }phenyl)eth
ynyl[benzamide

436.5

517

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-2|

oxoethyl]-4-({4-{({[3-(2-oxopyrrolidin-1- -
yDpropylJamino} acetyl)amino]phenyl }ethynyl
Ybenzamide

521.6

N-[(18)-1-(aminomethyl)-2-(hydroxyamine)-2]
oxoethyl}-4-[(4-{[(4-methylpiperazin-1-
Yljacetyl]amino } phenyl)ethynyljbenzamide

479.6

518

519

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)}-2-
oxoethylj-4-{{4-({{(pyridin-3-
yhmethyl)aminoJacetyl} arnino)phenyljethynyl}
benzamide

487.5

520

Chiral

C“—JLH @f@):ﬁ\,ﬂ oH

N-[(15)-1-(aminomethyl}-2-{hydroxyamino)-2;
oxoethyl]-4-({4-[(piperidin-1-
ylacetyl)amino]phenyl }ethynyl)benzamide

464.5

521

A hydroxyethyl)aminoJacétyl }amino)phenyl]ethy|

4-{[4-({i(2-

oyl}-N-{(15,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyllpropyl} benzamide

455.5

522

. | .- Hl-g-;j::“-m;‘wél
b o= T
“ac-u‘“—’u ] a

N-{(15,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyljpropyl}-4-({4-{({[2-
(methyloxy)eﬂzyl}ammo}acetyl)ammo]phenyl}

ethynyl)benzamide

469.5

523

H,I: BH Chirad

MMJQ/QJ‘

N-{(18,2R)}-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyi}-4-({4-
[({methyl[2-
(methyloxy)ethyl]amino} acetyl)aminolphenyl}
ethynyl)benzamide

483.5

204
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Example

Structure

Name

MH+

4-{[4-({I[2-
(dimethylamino)ethyl](nethyl)amino]acetyl}a
mino)phenyljethynyl}-N- {(18,2R)-2-hydroxy-
1-{(bydroxyamino)carbonyljpropyl} benzamide

496.6

§24

4-{[4-({[(3R)-3~(dimethylamino)pyrrolidin-1-

yljacetyl}amino)phenyljethynyi}-N-{(1S 2R)-
2-hydroxy-1-

[(hydroxyamino)carbonyl]propyl}benzamide

508.6

525

526

. H,C, H
H,c-rj'eﬂi i uj;,ﬂ-ou
Cu »a u_@,ZQAL c

Chiral

4-{[4-({[(3S)-3-(dimethylamino)pyrrolidin-1-

yijacetyl}amino)phenyljethynyl}-N-{(1S,2R)-
2-hydroxy-1-

[(hydroxyamino)carbonyljpropyl} benzamide

508.6

527

RG, OH  Cwiral
1 H-on
“,ci o Nx(
| %Nju O,(—@JL a

4-{[4-({[(3R)-3-(acetylamino)pyrrolidin-1-
yljacetyl} amino)phenytjethynyl}-N-{(1S,2R)-
o 2-Irydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

522.6

528

Chira)

Wkt £ o
B Wana iR

4-{[4-( {[(35)-3-(acetylamino)pyrrolidin-1-
yllacetyl} amino)phenyljethynyl}-N-{(1S,2R}-
2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl } benzanide

5228

- 529

Cnirat

°"’;¢ﬁw
BV ea iR
&

4-{[4-({[(3R)-1-azabicyclo[2.2. 2]oct-3~
ylammo Jacetyl}aminc)phenyTjethynyl}-IN-
{(1S,2R)-2-hydroxy-1--
[(hydroxyamino)carbonyljpropyl} benzamide

520.6

HCa CH  ohirw
O
@.\Hju °

4-{[4-({[(3S)-1-azabicyclof2.2.2]oct-3~
-ylaminoJacetyl} amino)phenyllethynyl}-N-
{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} bepzamide

520.6

530

531

JCa OH  Chinl

-

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-({4-
| T{[@R)-pyrrolidin-2-
ylmethyljamino} acetyl)aminolphenyl} ethynyl)
benzamade

484.8

6532

O o"':;?k::n.‘mmlm
o=

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylipropyl}-4-({4-
[({[(28)-pyrrolidin-2-
yimethyiJamnino} acetyl)amino]phernyl} ethynyl)
benzamide

494.6




Example

Stracture.

Name

MH+

533

Chirl

‘ £ ;I:n-o“
N quuw o

A-{4-({[G3-
aminocyclohexyl)aminoJacetyl}amino)phenyl]
ethynyl}-N-{(15,2R)-2-hydroxy-1-

| {(hydroxyamino)carbonyl]propyl} benzamide

508.6

534

HC, .OH - Chire|

Ok Q’/Qinlr

N-{(18S,2R)-2-hydroxy-1-

: [(hydmxyamiuo)carbonyl]pr_opyl}-4-[(4~{[(3-—

hydroxypiperidin-1-
yDacetyl]amino} phenyl)ethynyl]benzamide

4955

535

iral

S
o Y Heon
S W.tar

N-{{15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl }-4-{[4-({[(3-
morpholin-4-
ylpropyl)amino}acetyl} amino)phenyljethynyl}
benzamide

538.6

536

. WEy OH ool
. o uTYn'“"
N GLH”H JCL u ’Q,__-y@)l\ X

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-{[4-({[(2-
methylpropyl)aminojacetyl }amino)phenyljeth

ynyl} benzamide

487.5

. : aea O ctimd
ﬂi ‘O%OJL ﬁ%n_m
no My

4@
{[(ethylamino)acetyl]amino } phenyl)ethynyl]-
N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl} benzamide

4395

537

Chigal

e8! n/'m“’"

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} <4-({4-
[(piperidin-1-
ylacetyl)aminolphenyl} ethynyl}benzamide

479.5

538

539

HC, .OH Chbral
- -
H’%“—i .

N-{(18,2R)-2-hydroxy-1-
[¢thydrexyamino)carbonyl]propyl} -4- {[4-({[{3-
hydroxypropyl)arnino]acetyl }amino)phenyljet

hynyl}benzamide

469.5

540

H“xﬂ Chirmd
. - ~OH
' %c.%n_in@"@i z

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl}-4-({4-[({[3-
(methyloxy)propyllamino} acetyl)aminolpheny

[} ethynyl)benzamide

483.5

H Chilml

My 'O’gOi :

4-{[4-({[-
cyanoethyl)amino]acetyl} amino)phenyl]ethyn
y1}-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl }benzamide

464.5

541

206



v mwrar

Example

Structure

Name

MH+

542

O—\,N_/E“ o °

N-{{15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylpropyl}-4- {[4-({[(2-
pyrrolidin-1-
ylethyl}amino]acetyl} anyino )phenyl] ethynyl 1b
enzamide

508.6

543

. HGy O Chima
y i H-ot
Y
Nf\:/’.\NJL_n T

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl}-4-[(4-{ [(2-
methyl-1H-imidazol-1-
ylacetyljamino} phenyl)ethynylJbenzamide.

. 476.5

544

© HN, chirt
: iy HoH
=2 NJ’J
H‘G_[Lin l

N-[(18)-1-(aminomethyl)-2-(hydroxyamine)-2;
oxoethyl]-4-[(4-
{[(methylamino)acetyl]amino} phenyl)ethynyl)
benzamide

4104

545

S ey Chirat
H-on

N-[(l 8)-1-(aminomethyl)-2-(hydroxyamino)-2

oxoethyl]-4-{[4-({[(2-
methylpropyl)ammu]acetyl} amino)phenyljeth
yoyl}benzamide

452.5

546

N-[(18)-1-(aminomethyl)-2-{(hydroxyamino)-24
oxoetbylH4-({4-{({2- |
(methyloxy)ethyllamino} acetyl)amino]phenyl}
ethynyl)benzamide

454.5

547

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2;
' oxoethyl]-4-({4-[({methyl[2-

(methyloxy)cthyi] amino}acetyl)amino]phenyt}

ethynyl)benzamide

468.5

548

N-[€18)-1-(aminomethy])-2-(hydroxyamino)-2
oxoethyl}-4-{[4-({[(3-
hydroxypropyl)amino]acetyl}amino)phenyljet
hynyl} benzamide

454.5

549

| N-[(18)-1-(aminomethy!)-2-(hydroxyandno)-24

' (methyloxy)pmpyl]anuno}acetyl)annno}phcny

-oxoethyl-4-({4-[({[3-

[}ethynyl)benzamide

468.5

[+]
e My
o1y

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-2;
oxoethyl]-4-({4-[({[2-
(dimethylamino) ethylJamino }acetyl)aminojph
' enyl} ethynyl)benzamide

467.5

207




Example Structure Name M+
e o | N-f(18)-1-(aminomethy!)-2-(hydroxyamino)-2-
a1 o=C P | oxocthyl]-4-{[4-({[{2- 4816
u.c-zwr‘lJL - (dimethylamino)ethyl](methy!)aminc]acetyl}a :
‘ " S mino)phenyl]ethynyl} benzamide
551
: H:J\ru Chtrl 4—( {4'[( {[2-
Oi -an (acetylamino)ethyljarnino}acetyl)aminoJpheny
WPUE 0 o 1} ethynyl)-N-[(1S)-1-(aminomethyl)-2- 4815
: (hydroxyamine)-2-oxoethyl[benzamide
552 :
. o |N-1(18)-1-(aminomethiyl)-2-(hydroxyamino)-2;
e nJYﬁ—ou oxoethyl}-4- {[4-({I(2- 449 5
np M < cyanoethyl)aminoJacetyl }amino)phenylJethyn ’
y1} benzamide
5563
::J;(n aw | N(18)-1-(aminomethyl)-2-(hydroxyamino)-2 ‘
o { - oxoethyl]-4- {{4-({[(2-pyrrolidin-1-
GNHJ’-(@’?’O’L : ylethyl)amino]Jacetyl }amino)phenyljethynyl }b 493.6
: enzamide
554
" am | N-[(18)-1-(aminomethyl)-2-(hydroxyanrino)-2
i Ko
. Ay oxoethyl]-4-({4-{({[4-
..,r,g,\,\,n_i ¥ (dimethylamino)butyljamino }acetyl)amino]ph 495.6
' enyl}ethynyl)benzamide
555
: - ‘Tkﬂfﬂ«mm N-[(15)-1-(arninormethyl)-2-(hydroxyamino)-24
~ 1 @z@‘ Y oxoethyT]4-({4-[(morpholin-4- 466.5
L~y " ylacetyl)amino]phenyl} ethynyl)benzamide
. 556 | -
' u'*:JY“ o N-{(18)-1-(aminomethy])-2-(hydroxyamino)-2:
Ot ‘O,ZO* Y " oxoethyl]-4-({4-{(azepan-1- 478.6
W : ylacetyl)amino]phenyl} ethynyl)benzamide
557
- ™ IN{(1S)-I-(aminomethyl)-2-(hydroxyamino)-2.
1 nJY" oxoethyf]-4-({4-[(pyrrolidin-1- 450.5
Oty ylacetyl)amino]phenyl} ethynyl)benzamide
558 _ _
1-{2-[(4-{[4-({[(18)-1-(aminomethy])-2-
U " (hydroxyamino)-2-
Aot @z(:?iﬂ o oxoethylJamino}carbonyl)phenyljethynyliphe| 507.6
™ A : nyl)amino]-2-oxoethyl} piperidine-4-
559 carboxamide

208



LR UDLUUH YUUADD

Example Structure Name MH+
T 4-{]4-({[(3R)-3-(acetylamino)pyrmrolidin-1-
i nu’}*rﬁ*’" © | yljacetyl}amino)phenyllethynyl}-N-[(1S)-1- | 507.6
. C‘NJW@’?’Q)L ° (aminomethyl)-2-(hydroxyamino)-2- .
. oxoethyl]benzamide
560 .
t w e |N(15)-1-(aminomethyl)-2-(hydroxyamino)-2]
wol® ‘G/C}ln)\ru'“ oxoethyl]-4-{[4-({[(3R)-3- 493.6
'C\"J‘n - ¢ (dimethylamino)pyrrolidin-1- )
yljacetyl} amino)phenyliethynyl} benzamide
561 ‘ . - :
_ °HN%,H-DHWM N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2 _
) N@%O*u Y oxoethyl]-4-[(4-{[(3-aminopyrrolidin-1- | - 465.5
R ‘ yDacetyl]amino }phenyl)ethynyl]benzamide
562
) ;,NJ.Y“ mar | N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-24
| _ Yy oxocthyl]4-[(4-{[(piperidin-3- [
AUHJ?-WO/@JL ylamino)acetyljamine } phenyl)ethynylJbenzam| 479.6
. ide
563
, H . ara - I N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2
A 's sid oxoethyl}-4-[(4-{[(piperidin-4-
H@'ﬂj‘ N. -+ . |ylamino)acetyl]amino }phenylyethynyljbenzam 479.6
.. ide
. 564
L v am | N-[(15)-1-<(aminomethyl)-2-(hydroxyamino)-2;
‘O;,.Oi;j\«"-w oxoethyl]-4-{[4-({[(piperidin-2- 493.6
Oi,ﬂ«iu - ) -jylmethyljaminoJacetyl }amimo phenyljethyriyl} :
_ benzamide
565
-_ o v | N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
n R e oxoethyl}-4-{[4-({[(piperidin-3- 193.6
()\,HJ‘M ° ylmethyl)aminoJacetyl} amino)phenyl]ethynyl} :
- benzamide
. 566
S o | NA[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2-
| ngpYn.m oxoethyl]-4-{[4-({[(pyridin-2- 4875
sy ° ylmethyl)amino]acetyl}amino)phenyllethynyl} :
' benzamide
567
" - N-[{(18)-1-(aminomethyl)-2-(hydroxyaming)-2
£y e oxoethyl]-4-{[4-({[(pyridin-4-
'@\,MN@"’O’L s " |ylmethyl)aminolacetyl }amino)phenyljethynyl} 487.5
. benzamide
568
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Structure

Name

Example

MH-+

569

it M s

Thirl

N-[(15)-1-(aminomethyl)-2-(hydroxyamine)-2;

oxoet]1y1]-_4-{[4-({[(2-pyridin—2~ i
ylethyl)amino Jacetyl}amino)phenyljethynyl}b
enzamide

501.6

570

Chirt

.y Mh

N-[(15)-1-(aminomethyl)-2-Chydroxyamino)-2-

oxoethyl}-4-{[4-({{(2-pyridin-3-

| ylethyl)aminoJacetyl} amino)phenyl}ethynyl}b

enzamide

501.6

571

Chirsl

th @’z@iﬁm on

N— {(18)-1-(aminomethyl)-2-(hydroxyamino)-2{

- oxoethyl}-4-{[4-({[(2-pyridin-4-

i ylethyl) aminoJacetyl}aminophenyljethynyl}ib|.

enzamide

501.6

~ &72

N chiral

-] Ol/-—z@i NJ\rN'-m-‘

o

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-2

oxoethyl]-4-[(4-
{[(_phenylammo)acetyl]ammo}phenyl)ethynyl]
benzamide

4725

573

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2

oxoethyl}-4-{[4-

. [({[(phenylmethyl)aminojacetyl}amino)phenyl]

ethynyl} benzamide

486.5

574

N-[(15)-1-(aminomethyl}-2-(hydroxyaming)-2;

oxoethyl]-4-{{4-({{(2-
phenylethyl)aminoJacetyl} amino)phenyljethyn
yl}benzamide

500.6

575

N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2,

oxoethyl}-4-( {4-{(1H-imidazol-1-
' ylacetyl)amino]phenyl} ethynyl)benzamide

4415

576

N-{(15,2R)-2-hydroxy-1-
[(hydmxyammo)carbonyl]propyl}—4—( {4-[(1E-
imidazol-1-
ylacetyl)amino}phenyl} ethynyl)benzamide

462.5

577

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-[(4-
{[(phenylamino)acetylJamino }phenyljethynyl}
benzamide

487.5

210
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Example

Structure

Name

CME+

578

"’;ﬁfn-m
KL)‘:LH’OZ/@’& N

Chlsot

N-{(18,2R)-2-hydroxy-1-
[(bydroxyamino)carbonyl]propyl}-4-{[4-({{(2~
phenylethyl)amino]acetyl }amino)phenyi] ethyn

yi}benzamide

515.6

579

GWU,,@)B‘@* oy

ol

N-{(18,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyllpropyl}-4-{[4-({[(3-

rhenylpropyl)aminojacetyl} amino)phenyljethy]
nyl}benzamide

529.6

5580

wedlon Chirml

" Y;%

4-(3-
{[(aminoacetyl)aminojmethyl}phenyl)ethynyl}
N-{(15,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyljpropyl} benzamide |

425.5

581

4-[{2-aminopyrimidin-5-yl)ethynyl}-N-
{(158,2R)-2-hydroxy-1-

' [(hyd:oxyammo)carbonyl]propyl}benzmde

356.4

4-[(4-acetylphenyl)ethynyl]-N-{(1S,2R)-2-
hydroxy-1-
[(hydroxyamino)carbonyljpropyl tbenzamide

3814

582

583

N-{(1S,2R)-2-hydroxy-1-

N{(hydroxyamino)carbonyl]propyl}-4-[(4-{[({2-

[4-(pbenylmethyl)pipexazin-1-

yllethyl}amino)acetyl]amino} phenyl)ethynyllb]

enzamide

613.7

584

4-{[4-

({[(aminoacetyl)amino]acetyl} amino)phenylle|

thynyl}-N-{(18,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyl]propyl} benzamide

468.5

585

4-{[4-({[4-(2-hydroxyethyl)piperazin-1- .
yllacetyl} amino)phenyl]ethynyi}-N-{(1S,2R)-
_ 2-hydroxy-1-
[(hydroxyamino }carbonyl]propyl}benzamide

524.6

586

N-{(1S,2R}-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-({4-
[({(3R)-3-[(irifluoroacetyl)aminolpyrrolidin-1-
yl}acetyl)amino]phenyl}ethynyl)benzamide

576.5
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Example

Stracture

Name

MH+

Chimt

§ . . zmac .
Hzcﬁ _ ‘;OOH

N-{(18,2R)-2-hydroxy-1-
[(hydroxyantino)carbonyl]propyl} -4-[(4-
{[(methylamino)acetyl)amino }phenylethynyl]
benzarnide

4255

587

588

/_ICQ—H('. ‘—. Y% on
(";} N- Q n-oi:nun

Chiiral

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl} 4-({4-
[(piperazin-1- '
ylacetyl}Jamino}phenyl} ethynyl)bepzamide

480.5

589

Ghiral

Cgmﬂb "

N-{(18,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyllpropyl}-4-{[4-
({[(pyridin-2-
yhnethyl)armno]acetyl} amino)phenyl]ethynyl}
benzamide

502.5

590

_d-u ”Mﬂoﬂ

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{[4-
({lpyridin-4- |
yhmethyljaminojacetyl }amino)phenyl]ethymyl}
benzamide

502.5

591

Chirt

8&’4&;’0 _ ;"

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-{[4-({[(2-
pyridin-3-

| ylethyl)amino]acetyl}amino)phenyljethynyl} b

enzamide

516.6

- 602

Chiral

‘MOH(' = 5 _om
8 u Q 'W_ Q N‘.o;:naﬂ

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-{[4-( {[(2-
pyridin-4-
ylethyl)aminoJacetyl}amino)phenyljethynyl}b
enzammide

516.6

- 693

Chlral

4-({4-f({[(2-
fluorophenylymethyl)amino} acetyl)aminojphe
‘nyl}ethynyl)-N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbomyl]propyl } benzamide

519.5

4-({4-[({[C2-
chlorophenyl)methyl]amino}acetyl)amino]phe
nyl}ethynyl)-N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl} benzamide

536.0

594

595

dmg—%@n{w

CH, d o

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-[(4-{[({[2
(methyloxy)phenyljmethyl} aminc)acetyljamin

o}phenyl)ethynyl]benzamide

531.6

212




Example Structure Name MH+
W o A(4-IIG-
o H_Q__:—Q_(H{OH fluorophenyl)methyljamino} acetyl)amino]phe 510.5
d L. nyl}ethynyl)-N-{(1S,2R)-2-bydroxy-1- :
T {(bydroxyamino )carbonyllpropyl} benzamide
596
- 4 {(-HIG-
i o= g:OH chlorophenyl)methyl]amino} acetyl)amino jphe 536.0
d o .Roﬁ nyl}ethynyl)-N-{(18,2R)-2-hydroxy-1- )
“ ' [(kydroxyamino)carbonyl]propyl}benzamide
597
/_(0 . Ghiral N- {( 18 y 2R)-2-]1Ydl' ny-l-
; u{oﬂ [(hydroxyamino)oatbonyllpropyl}4+-{-{[({3] 5q4
d d NOH (methyloxy)phenylmethyl} amino)acetyl]amin ’
i o) phenyl)ethynyl]benzamide
598
. o N-{(18,2R)-2-hydroxy-1-
N uwn{w [(hydsoxyamino)carbonyllpropyl}-4-({4-{({[3} 4. &
d_ _ é _non methylpbenymethyljJamine} acetyl)amino Jphe '
o . nyl}ethynyl)benzamide
539
¢ O N-{(18,2R)-2-hydroxy-1-.
C{H -O—=0 - [(hydroxyamino)carbonylpropyl}4-[A4-{[({[3| g 5
. . oo (trifluoromethyl)phenyl)methy!} amino)acetyl] )
FF . - amino}phenyl)ethynyljbenzamide
600
i s N-{(18,2R)-2-hydroxy-1-
= o  [(hydroxyamino)carbonyl}propyl} -4-{[4-
d ] SRR = (- 585.5
o—r [{triftuoromethyloxylphenyl}methyl)aminojac
601 etyl}amino)phenyljethynyl} benzamide
e o A-({A-[({[(4-
du S ’Nﬁﬂ fluorophenyl)methyl}amino } acetylJamino]phe 519.5
) on nyl}ethynyl)}-N-{(18,2R)-2-hydroxy-1- ’
i [(hydroxyamino)carbonyl}propyl} benzamide
602
o ' . N-{(15,2R)-2-hydroxy-1-
ﬁ:@u [(hydroxyamino)carbonyllpropyl-4-((4-I{[(4| . ¢
chCg-_ o e _ methylphenyl)methylJamino}acetyl)amino]phe ’
nyl}ethynyl)benzamide
603
P et 4-[(4-{I({4
dﬂ'—%ﬂ'@{'@“’: E" (dimethylamino)phenyl]methyl}amino)acetyl]| ., ,
- ° amino }phenyl)ethynyl}-N-{(18,2R)-2-hydroxy )
1-[(hydroxyamino)carbonyljpropyl} benzamide
604

213
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Example

Structure

Name

MH+

Chiral

N-{(18S,2R)-2-hydroxy-1-
[(bydroxyamino)carbonyllpropyl}-4-{(4- {[({[4

amino }phenyl)ethynylbenzamide

(trifluoromethyl)phenyl]methyl} amino)acetyl] _

569.5

605

606

4-[(4-{[({{4-fluoro-2-
(trifinoromethyl)phenylJmethyl} amino)acetyl]

1-[(hydroxyamino)carbonyljpropyl}benzamide

amino} phenyl)ethynyl}-N-{(18,2R)-2-hydroxy]

587.5

607

4-({4-[({[(2,4-

difluorophenyl)methyl]amino }acetyl)amino}ph
enyl}ethynyl)-N-{(15,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyl]propyl} benzamide

537.5

. 608

4-({4-I({[24-
dichlorephenyl)methyl]amino }acetyljaminoip
.~ henyl}ethynyl)-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}benzamide

5704

609

- { fluorophenyl)amino]acetyl} amino)phenyllethy

4-{[4-({[(2-

nyl}-N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl }benzamide

505.5

1 [(hydroxyamino)carbonyl]propyl}benzamide

_ 4-{[4-({[{(4-
ﬂuorophenyl)ammo] acetyl} anuno)phenyl] ethy
nyl}-N-{(18,2R)-2-hydroxy-1-

505.5

610

611

a({HdIGs

difluorophenyl)methyllamino}acetyl}aminolph)
enyl} ethynyl)-N-{(15,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyl]propyl} benzamide

-637.5

612

4-{{4-({[(4-

bromophenyl)annno] acetyl}amino)phenyl]ethy!
nyl}-N-{(15,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyljpropyl benzamide

566.4

613

H}q Ghiral
O u-@———@-‘fnﬁ

o ©H

4-({4-[({14-
(dimethylamino)phenyl]amino}acetyf)amino]p
henyl}ethynyl)-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

530.6

214
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Example Structure Name M-+
- Chlrat Nh[(1S)_l-(amjnomeﬁlyl)—Zm{hydroxyanﬁqo)-ﬂ
| D u)\g“"’“ - oxoethyl]-4-[(4-{[(25)-2- 4104
H:N‘gﬁ‘ & aminopropanoyl]amino } phenyl)ethynyljbenza )
o mide. v
614
‘ N aiat [ N-[(18)-1-(aminomethyl}-2-(hydroxyarming)-2-
ﬂlg, -on oxoothyl}-4-[(4- {[(2R)-2~ 4104
quﬁu (2 aminopropanoyl]amino }phenyl)ethynyl]benza ’
o ' mide
615
o"’"JYn_onm' N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-21
BN o (WY oxoethyl]-4-[(4-{[(2S)-2-amino-4- 4525
i G-y methylpentanoyl]amino }phenyl)ethynyljbenza -
CHy mide
616
o 4-[(4-{[(25,3R)-2-amino-3-
. ’O%Q’Lu% i hydroxybutanoyl]amino }phenyl)ethynyl]-N- 4405
*"’JJ‘N ‘ [(18)-1-(aminomethy})-2-(hydroxyamino)-2- )
Heon ' ' oxoethyl]benzanmiide
617
“‘;JYM“‘”' 4-[(4-{[(2S)-2-amino-4-
un A= &, o cyanobutanoyljamino }phenyl)ethynyl]-N- 4495
. -I ' [(18)-1-(aminomethyl)-2-(hydroxyamino)-2- ’
0 oxoethyl]benzamide
618
S o N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-24
Oy oxoethyl]-4-[(4-{[(2S)-2,3- ,
H:N-,E/ﬁ*u _ diaminopropanoylamino}phenyl)ethynyljbenz 4255
TN amide
619
e o™ | @SN {[4({[(15)-1-(sminomethy)-2-
g "11" - (hydroxyamino)-2- 436.5
CJ)L;: & - oxoethyl]amino }carbonyl)phenyljethynyl} phe ’
. - " nyDpymolidine-2-carboxamide
620
wy o | (28)NA(4-{[4-({[(1S)-1-(aminomethyl)-2-
S ® i ﬂJ‘L‘rN—DH' (hydroxyamino)-2- : 4505
O;{Lﬂ & oxoethyl]amino} carbonyl)phenyljethynyl}phe !
nylpiperidine-2-carboxamide
621
A Gt N-(4-{[4-({[(18)-1-(aminomethyl)-2-
o J\rﬁ-mﬂ A .
= S T (hydroxyaming)-2- 450.5
(jj i oxoethyljamino} catbonyl)phenyl]ethynyl} phe )
i nyl)piperidine-3-carboxamide
622 :




Example Structure Name MB+ -
HN, Chirat
0 ? uJYN.QH 4-[(4-{[(28)-2-amino-3-(1H-imidazol-4-
1 o yDpropanoyl]amino}phenyl)ethynyl]-N-[(1S)-
B~ . 1 . thvl h 478.5
i —(ammom_e. y1)-2-(hydroxyamino)-2-
N oxoethyl]benzamide
623
W, _c-himl : . ‘ .
o 0 J\n,ﬁ-oﬂ' ‘N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2;
u Y | oxoethyl]-4-[(4- 3384 .
H O S methylphenyl)ethynyl]benzamide
624
HN Chiral
9 an_m-{ © |N[(18)-1-(aminomethyl)-2-(hydroxyamino)-2/
l# Y oxoethyl]-4-[(2- 3423
. e - fluorophenyl)ethynyl Jbenzamide
625 "
HN Chiral
i NJW,R—OH N-[{{18)-1-(aminomethyl)-2-(hydroxyamino)-2
H 0 oxoethyl]-4-f(3- 3423
) ' Cow flucrophenyl)ethynyl]benzamide
626 | -
’ o%NJ\/n_oHch'ml N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
, u Y | oxoethyl]-4-[(4- 342.3
F O : fluorophenyl)ethynyl]benzamide
627
' KN Chirat ‘ . .
% j.\rn_m N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
u o ‘ oxoethyll-4-[(4- 358.8
oL chlorophenyl)ethynyl]benzamide
628 |
5 cﬁ;‘u_m““"“‘ 4:[(4-{[(28)-2-amino-4-
=LY methylpentanoyl}amino}phenyl)ethynyl)-N-
ey O , 467.5
L o {(18,2R)-2-hydroxy-1-
oy ' [(hydroxyamino)carbonyljpropyl} benzamide
629 ' _
@/Qiﬁhf‘” _ 4-{(4-{[(2S)-2-amino-4-
== L cyanobutanoyljamino} phenyl)ethynyl]-N-
“’"z’?‘ i {(18,2R)-2-hydroxy-1- ; 464.5
\!s,, [(hydroxyamino)carbonyllpropyl} benzamide
630
pou o, o 4{(4-{1(25)-23-
BN Y X d;ammopropanoyl]armno}phenyl)ethynyl]-N— 440.5
i gl ‘ : {(15,2R)-2-hydroxy-1-
T, [(hydroxyamino)carbonyljpropyl}benzamide
631

216
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Example

Siructure

Name.

MH+

832

OH Chirel

Oi ;Zlggn-oﬂ
: §

N-[4-({4-{( {{1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl } amino)carbo
nyljphenyl} ethynyl)phenyllpipenidine-3-
carboxaride

4855

633

E&,CEDH Chirat
g J;rn
LR,
S0

Se R

N-{(18,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyl]propyl}-4-({3-
[(morpholin-4-
- ylacetyl)amino]phenyl} ethynyl)benzamide

481.5

634

nollon  Chiral

O
I/E:l*uﬁo““’“
N
>

N-{(18,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyl]propyl} -4-(pyrazin-

2-ylethynyl)benzamide

3413

635

H,o OH Ghiral

Ifgi .

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-({4- {({[3-
(1H-imidazol-1-
yl)propyl] atnino}acetyl)aminojphenyl} ethynyl
)benzamide

510.6

636

O, PN Chiral
A I

N-((18)-2-(hydroxyamino)-1-{[({[3-(1H-
imidazol-1-
yl}propyllamino}acetyljaminotmethyl}-2-
oxoethyl)-4-(phenylethynyl)benzamide

489.5

637

Chiral

HCEOH
O Hjﬁ;o' n"'.'.!H

A

HO '

4-({4-[({(18,2R)-2-hydroxy-1-

[(hydroxyanﬁno)carbonyl]pmpyl}amiqm)carbo '

nyl]pheny!}ethynyl)benzoic acid

383.4

638

Chiral

!LJL

N-2-{[4-({4-[({(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}amino)carbo
ayl|phenyl}ethynyl)phenyljamino}-2-
oxoethyl)-1,3-benzodioxole-4-carboxamide

559.5

639

ek
e

Oveal

A-({A-H(2R)2-{[(2R)-2,5-
diaminopentanoyljamino} 4~
phenylbutanoyl)amino]phenyl}ethynyl)-N-
{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}benzamide

629.7

840

4-[(4-{[(2R)-2-amino-4-
phenylbutanoyl]amino} phenyl)ethynyl]-N-
{(18,2R)-2-hydroxy-1-
.[(hydroxyamino)carbornyl]propyl} benzamide

515.6

217




Structure

Name

MEH:

Example

641

4-{(4-{[(28)-2-amino-3-
phenylpropanoyl}amino} phenyl)ethynyl]-N-

{(13,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

501.6

4-{[4-({[>
aminoethyl)amine]acetyl}aniino)phenyl}ethyn
. yI}-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

454.5

642

643

GH, Chiral

AR O
e
. |

N-{(18)-2-(hydroxyamino)-1-[( { [ methyl(1-
methylpiperidin-4-
yDamino]lacetyl } amino)methyl]-2-oxoethyl}-4-

(phenylethynyl)benzamide

492.6

644

JOaOH - chirt

H-cn
u_i M o
a :

4-{(4-

{[(cyclobutylamino)acetyl]amino}phenylethy
. nyl]-N-{(1S,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyl]propyl} benzamide

465.5

645

OH Thigal
[=]

O‘u‘iu 1] fron

; 44 -

{[{cyclopentylamino)acetyljamino } phenyl)eth
ynyl)-N-{(15,2R)-2-hydroxy-1-

[(kydroxyamino)carbonyl]propyl} benzamide

479.5

646

H Chirel

WGy .0
a .
i _@,g@r" ;TY o
@] "y :

4-[(4-
{[{cyclohexylamino)acetyljamino} phenyl)ethy
- nyl}-N-{(18,2R)-2-hydroxy-1-

[(hydroxyamino)catbonylJpropyl} benzamide |

493.6

647

He, OH  cnieal

i H-om
ON ju‘@’ﬁl o

_ {[(cycloheptylamino)acetyl]amino} phenyl)eth

4[4+

yoyl]-N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

507.6

648

Chiml

OuJW@ZGi ;%“-m

4-[(4-
{[(cyclooctylamino)acetylJamino} phenyl)ethy
" nyl}-N-{(1S,2R)-2-hydroxy-1-
[(bydroxyamino)carbonyl}propyl} benzamide

521.6

649

Chiral

o ;Irn

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-[(4-
{[{propylamino)acetyl]amino} phenyl)ethynyl]
benzamide

453.5

218



Example

Structure

Name

MH+

650

Hy

Co OH  Chinf
' g o= Py
H,cvv_».,ﬂ—)‘u

- R
{[(hexylamino)acetyljamino }phenyl) ethynyl}-
N-{(15,2R}-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl } benzamide

495.6

GH Chinl

agrujr@/@l

: N-{(18,2R}-2-hydroxy-1-
[(hydroxyamino)carbonylipropyl}-4-{[4-({[(1-
methylethyl)amino]acetyl}amino)phenyl]ethyn!
: yl}benzamide

&

453.5

651

Ay OH  Chial

Xnﬁu

He

4-{[4-({[(1,1-
dimethylethyDaminoJacetyl} amino)phenyljeth
' ynyl}-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino}carbonylpropyl} benzamide

467.5

6552

cH= o
e,

@/C?i

4-{[4-

({[ethyl(methyl)aminojacetyl}amino)phenyljet]

hynyl}-N-{(18,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyljpropyl} benzamide

453.5

653

654

H,;j:::l“-mnhal
weh O/QJ" T

4-{(4-
{ [(methylammo)acetyl]ammo}phenyl)ethynyl]
N-{(15,2R)-2-hydroxy-1-
[(hydroxyamine)carbonyljpropyl} benzamide

467.5

655

HCa Ghiral

- ' N-ou
o O 3

4-{[4-({[(1,1-
dimethylethyl)(methyl)aminoJacetyl} amino)ph
enyl]ethynyl}-N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}benzamide

4581.8

656

a-{pa-

{{[cyclohexyl{methyljamino]acetyl} amino)phe|

- nylfethynyl}-N-{(15,2R)-2-hydroxy-1- .
[(hydroxyamino)carbonyllpropyl }benzamide

507.6

657

H,c chiRt -

4-{[4-({[bis(1-
methylethyl)aminoJacetyl }amino)phenyl]lethyn
- YIN-{(18,2R)-2-hydroxy-1-
[(hydroxyanﬁno)carbonyl]propyl}beﬁzanﬁde

495.6

658

At O’Zgjul;}ﬂ-nf"n

4-{[4-
({[(cyclohexylmethyl)aminoJacetyl}amino)phe
nyl]ethynyl} -N-{(1S,2R}-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl} benzamide

507.6

219




Example

Structure .

Name

MH+

659

|

=Y
n‘iu o '

Gy

A-{[4-({[(2.3-
dimethylcyclohexyl)amino]acetyl} amino)phen
yl]ethynyl}-N-{{15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl} benzamide

521.6

660

Ko 08 - ol

B 0 @ A

4-{[4-({[(1R,2R 4S)-bicyclo[2.2.1Thept-2-
. .ylamino]acetyl} amino)phenyl]ethynyl} -N-
{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzarmide

505.6

661

OH Chiral

4-[(4-{[({[(15,2R,585)-6,6~
~ dimethylbicyclo[3.1.1]hept-2-~

- ylmethyl}amino)acetyl]amino} phenyl)ethynyl

J-N-{(18,2R)-2-hydroxy-1-

' [(hydi'oxyaminb)carbonyl]propyl}benzamide

547.7

662

- N-{(18,2R)-2-hydroxy-1- :
[Chydroxyamino)carbonyl]propyl}-4-{[4-({[4-
e (tmifluoromethyl)piperidin-1-
* yl]acetyl} amino)phenyl Jethynyl} benzarmide

547.5

. 663

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-21

oxoethyl]-4-( {4-[{({[(2-
fluorophenylmethylJamino} acetyl)amino]phe
nyl}ethyayl)benzamide

504.5

664

N-[(18)-1-{aminomethy1)-2-(hydroxyamino)-2{

oxoethyl]-4-({4-{({[(2-

| chlorophenylymethyllamino } acetyl)amino Jphe

nyl}ethynyl)benzamide

521.0

665

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2]

oxoethyl]-4-({4-[({[(2-

. |methylphenyl)methyl]amino } acetyl)amino]phe

nyl}ethynyljbenzamide

500.6

666

N-[(lS) 1-(ammumethy1)—2~(hydroxyanuno)-2—

oxoethyl]-4-[{(4-{{({[2-

(methyloxy)phenyl}methyl}amino)acetyljamin

o}pbenyllethynyllbenzamide

516.6

667

N~[( 18)-1-(aminomethyl)-2-(hydroxyamino)-2;
oxoethyl]-4-[(4-{{({[2-
(triflnoromethyl)phenyl]methyl } amino)acetyl]
amino}phenyl)ethynyllbenzamide

554.5

220




. Example Structure Name MH+
7 _ “;)Y wim | N-[(18)-1-(aminomethyl)-2-(Bydroxyamino)-24
4 N oxoethyl]-4-{[4-({[({2-
@Vniu ° - [[(riflnoromethyl)oxy]pheny!} methyl)aminojac 5705
, ‘ etyl}amino)phenyl]ethynyl} benzamide
668 ' o
| e ow. | N[(18)-1-(aminomethyl)-2-(hydroxyamino)-2]
. Oy oxoethyl]-4-({4-L({[(3- 5045
@JLJ— .7 % . . |fuoropheny)methyllamino}acetyl)amino]phe '
L nyl}ethynyl)benzamide
669 )
L - et N-[(18)-1-(aminomethyl}-2-(hydroxyamine)-24
la @,g@i oy oxoethyl]-4-({4-[({[(3- 5210
yn iy R | chlorophenyl)methyljamino} acetyl)aminolphe ‘
' o . nyl}ethynyl)benzamide
670 _ -

. o, - N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
Wy oxoethyl]-4-({4-[({[(3- 5006
(’b\.—ﬂ} -0 methylphenyl)methylJamino}acetyl)amino]phe{ ’

o ) nyi}ethynyl)benzamide
671 : ' ' '
o N N-[(15)-1-(aminomethy1)-2-(hydroxyamino)-2{
s _ %A Row oxoethyl]-4-[(4-{[({[3-
a i :
b‘,hﬁ)'-r@f@i ° (methyloxy)phenyljmethyl} amino)acetyljamin 516.6
' o)}phenyljethynylbenzamide
672
O e o N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2;
o @;@inﬁj‘“- oxoethyl]-4-[(4-{[({[3- —_
F-bv“}“ . o (trifluoromethyl)phenyllmethyl}amino)acetyl] .
' ‘ _ amino }phenylethynyl]benzamide
673
7 Hl_ir_ - N-[(18)-1-(aminomethyl)-2-(hydroxyamino}-2
B Ty A o axoethyl]-4-{[4-({[({3- '
. — Y
b\,ti_iﬁeﬁ ® |[(triflaoromethyl)oxy]phenyl}methyl)amino]ac 5705
- etyl} amino)phenyljethynyl} benzamide
674 .
. ot N-[(18)-1~(aminometbyl)-2-(bydroxyamino}-21
n)Y OH 0X0€ﬂ1y1]—4‘({4-[({[(4— 504.5
~O ity ° fluorophenylymethyl]amino} acetyl)amino]phe :
' ' nyl}ethynyl)benzamide
675
w e |NI(18)-1-{aminomethyl}-2-(hydroxyamino)-2;
i Tyt oxoethyl}-4-((4-[({[(4- 6210
) W ° chlorophenyl)methyl]amino }acetyljamino]phe )
nyl}ethynyl)benzamide
676

21




Exmple

Strueture

Name

MH+

G677

K

Chiml

e ’Q’{:JT”'M

N-{{18)-1-(@minomethyl)-2-(hydroxyamine)-2/
oxoethyl]-4-({4-[({[(4-
methylphenylymethyl}amino} acetyl)amino]phe
nyl} ethynyl)benzamide

500.8

678

-w'*@vweiu@"’@i anl

N-{(18)-1-{aminomethyl)-2-(hydroxyamino)-2{

oxoethyl]-4-[(4-{[({[4-
{methyloxy)phenyl]methyl} amino)acetyllamin
o}phenylethynyl]benzamide

516.6

| M, [

o —O;%QJ-NJT"-DH
7 (D ol

N-[(18)-1~(aminomethyl)-2-(hydroxyamino)-2-
oxogthylj-d-f(4-{[({[4~
(triflooromethyl)phenylmethyl} amino)acetyl]
amino} phenyl)ethynyl]benzamide

554.5

679

680

N-[(18)-1-{(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl}-4-[(4-{[({[4-(1,1-
dimethylethyl)phenyljmethy]} amino)acetyllam
ino}phenyljethynyl]benzarmde

542.6

681

N-[(18)-1-(aminomethyl)-2-(bydroxyamino)-2-
oxoethyl]-4-({4-[({{(1R)-1-
phenylethylJamine}acetyl)amino]phenyl} ethyn
ylbenzamide

500.6

v iy =83

N-[(18)-1-(aminomethyl)-2-(lydroxyamino)-2,
‘ oxoethyl}4-({4-[({[(18)-1-

* |phenylethyllamino} acetyl)amino]phenyl} efhryn

yDbenzamide

500.6

- 682

. 683

N-[(15)-1-(aminomethyl)-2-(bydroxyamino)-2-
oxoethyl]-4-{[4-
({{(cyclohexylmethyl)amino]acetyl}amino)phe

: nylJethynyl}benzamide

492.6

684

N-[{18)-1-(aminomethyl)-2-(hydroxyamino}-2;
oxoethyl}-4-{(4-

- | {[{cyclobutylamino)acetyljamino } phenyl)ethy

nyllbenzamide

450.5

685

N-[(18)-1-(2minomethyl)-2-(hydroxyamino)-2;
oxoethyl}-4-[(4-
{{(cyclopentylamino)acetylJamino }phenyl)eth
ynyl]benzamide

464.5

222

SN



P

Example

Structure

-Name

MHE-+

686

DHNJ\"/H_QHWm
O)L)?TH oy - "

N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2
) oxoethyl]-4-[{4-

{[(cyclohexylamino)acetyljamino} phenyl)ethy,
nylJbenzamide

478.6

687

N-[(1S)-1-(aminomethyl)-2-(Chydroxyamino)-2;
oxoethylj-4-[(4-
{[(cycloheptylamino)acetyl]amino }phenyl)eth
ynyljbenzamide

- 492.6

6588

- | {[{cyclooctylamino)acetyl]amino }phenyl)ethy

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-[(4-

nyljbenzamyide

506.6

680.

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
- oxoethyl]-4-[(4- .
{[(ethylamino)acetylJamino} phenyl)ethynyljb
‘enzamide

- 4245

690

== o

Ko

I N-(18)-1-(aminomethyl)-2-(hydroxyamino)-2;

oxoethyl]-4-[(4-
{[(propylamino)acetyljamino}pheryl)ethynyl]
benzamide

438.5

691

N-( IS)—l-(aminomethyl)-z-(hydmxyémino)-%
oxoethyl]-4-[(4- '
{[(biatylamino)acetyl]amino } phenyl)ethynyllb
enzarnide

4525

592

N-{(15)-1-(aminomethyl)-2-(hydroxyamino)-21

oxoethyl}-4-[(4-
1 [(hexylamino)acetyllamino } phenyl)ethynyllb
enzamide

480.6

693

N-{(18)-1-{aminomethyl)-2-(hydroxyamino)-2
oxoethyl}-4-{[4-({[(1-
methylethylaminoJacetyi}amino)phenyljethyn
yl}benzamide

438.5

694

N-[(18)-1-{aminomethyl)-2-(hydroxyanting)-2;
oxoethyl]-4-{[4-({[(1,1-
dimethylethyl)aminoJacetyl} amino)phenyl]eth
ynyl}benzamide

452.5

223




Example Structure Name MH+
i awa | DN(18)-1-(aminormethyl)-2-Chydroxyamino)-2
O/OiuJYNw oxoethyl}-4-{[4- ‘ 438.5
mcvﬁﬂu = ° ({lethyl(methyl)amino]acetyl} amino)phenylJet] ’
_ hynyl}benzamide
695 ' '
. am  [IH(IS)-1-(aminomethyl)-2-(hydroxyamino)-2
Moy g _@%Oi o : _ osoethyll-4-{d- 4525
oAy {{(diethylamino)acetyljamino}phenyl)ethynyl]
: benzamide
696
A owa [ N-[(15)-1-(aminomethyl)-2-(hydroxyamirio)-2;
1 o0 ‘oxoethyI-4-{4-({[(1,1- 1666
ne S AT . dimethylethyl)(methyl)amino]acetyl} amino)ph ¥
W e, -
enyl]ethynyl} benzamide
697
Jw o EN-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
S W e & lf]\g’n'n" oxocthyl]-4-{[4- - 1926
Oz" ] {{[cyclohexyl(methyl)aminoJacetyl jamino)phe
nyljethynyl} benzamide
698 .
. oW thurt N-[(15)-1<(aminomethyl)-2-(hydroxyamino)-2-
5 @zgiu%”ﬂ" oxoethyl]-4-({4-[({[242- 518.6
Cf,vn N fluorophenyl)ethyljamino}aceiyl)aminojpheny )
1}ethynylYbenzamide
699
s e NL[(1S)-1-(aminomethyl)-2-(hydroxyamine)-2]
iy M*HJ‘L("‘“ oxoethyl]4-( {4-[({[2-(3- 518.6
(lj"’ = - | fluorophenyl)ethyl}amino }acetyl)amino]pheny ’
f 1}ethynyl)benzamide
700
Hp am  N(18)-1-(aminomethyl)-2-(hydroxyamino )-2
. @,-z,@iu%,r"ﬂ oxoetbyl]-4-({4-f({[2-(4- 5186
FI@"’"}“ flnorophenyl)ethyl]armine } acetylYamino]pheny )
' I}ethynyl)benzamide
701 :
. " wia | N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2;
| @,,/Qi.?ﬁw oxoethyl]-4-( {4-[({[(1S,2R)-2- 512.6
& N—j‘ i phenylcyclopropyl]amino }acetyl)amino Jpheny )
1} ethynyl)benzamide
702
” o | N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2;
o= oxoethyl4-({4-[({{(2.4- 5995
~(’;}*-'u-’ﬁn _ difluorophenylymethyljamino } acetyl)amino jph ’
' enyl}ethynyl)benzamide
703

224

e



P e A LA TAVATE W V)

- xample

Structure

Name

MH+

704

S
= i
a Q‘-’N _J_“ Q{@JL | a

N-[(18)-1-(aminomethyl)-2- (hydroxyamino)-%
oxoethylJ-4-({4-[( {[(2,4-

dichlorophenyl)methyl]amino } acetyl)aminoJp
henyl}ethynyl)benzamide

555.4

705

HR,
' £t
f%niu@fw e
FF » - .

Chiml .

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2;
oxoethyl]-4-[(4-{[({[4-flucro-2-
(trifluoromethyl)phenyljmethyl} amino)acetyl]
amino} phenyl)ethynyl]benzamide

572.5

706

Chlral

FQJJLH' @z@iﬁ“ .

diftaorophenyl)methyljamino } acetyl)amino}ph

N-[(15)-1-(aminomethyl)-2-(hydroxyamino}-2;
oxoethyl]-4-({4-[({[(2,5-

- enyl}ethynyl)benzamide

522.5

707

 Chimt

. b
L]
oy o O

N-[(18)-1-(amincmetliyl)-2-(hydroxyamino)-2;
oxoethyl}-4-( {4-[{ {[(3,4~

diflnorophenyl)methylJamino } acetyl)aminojph
enyl} ethynyl)benzamide

522.5

708

N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2:
oxoethyl]-4-({4-1({[(3.4-

dichlorophenyl)methyl]Jamino } acetyl)amino]p |

henyl} ethynyl)benzamide

555.4

Shlml

- oo H'N o
1
S e

N-[( 1S)—1-(zu:uil:lon:ua‘rh},rl)-z-(hydroxy'aan:ino)-2J

| oxoethyl]-4-( {4-[({[G4-

dimethylphenylymethyl Jamino} acetyl)amino]p
henyl} etbynyl)benzamide

514.6

709

710

.. [ N, Cniral
E - - i N'Uﬂ .
Fﬁ)vu-)'fu@fgel ) :

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyll-4-({4-[({[(3,5-
diffuorophenylmethyl]amino} acetyDaminojph
enyl} ethynyl)benzamide

522.5

711

Chiml

| dichlorophenyl)methyl}amino} acetyl)aminolp

N-[(15)-1-(aminomethyi)-2-(hydroxyamino)-2
oxoethyl}-4-({4-{({[(3,5- W

henyl}ethynyl}benzamide

555.4

712

et

RF . » o
H, e o

{N-[(18)-1 -(aminomethyl)—z-(hydxoxyamino)-zj

oxoethyll-4-[(4-{[({[3,5-
bis(trifluoromethyl)phenyi]methyl} amine)acet
yl]amino}phenyDethynyllbenzamide

622.5




Example

Structfure

Name

MK+

713

Clent”

Aout o=

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-({4-{({[(4-
nitrophenyl)methyljarmino} acetyl)aminc]phen

yl}ethynyDbenzamide '

531.5

.o .o ' o“z" - - Chid’
oY

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2|

oxoethyl}-4-[(4-{[(pyridin-2-
ylamino)acetyl]amino} phenyl)ethynylJbenzam
ide

473.5

714

N-{(15)-1-(aminomethyl)-2-(hydroxyamine)-2
oxoethyl]-4-[(4- {[(pyridin-3-
ylamino)acetyl]amino} phenyl)ethyaylJbenzam
ide

473.5

715

716

) o

- | fluorophenyl)aminefacetyl} amine)phenyl]ethy

N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-{[4-({[(2-

nyl}benzamide

490.5

717

fluorophenyl)amine Jacetyl} amino)phenyljethy

N-[(18)-1-(aminomethyl)-2-(bydroxyamino)-2
- oxosthyl}H4-{[4-({[(3-

nyl}benzamide

490.5

- 718

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
) oxoethyl]-4-{[4-({[4-

fluorophenylaminojacetyl}anzino)phenyllethy]

nyl} benzamide

- 490.5

719

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2{

oxoethyl]-4-{(4-{[(pyridin-4-
ylamino)acetyijamine } phenyDethynyllbenzam,
ide

473.5

720

N-{(15)-1-(aminomethyl}-2-(hydroxyamino)-2
oxoethyl]-4-{[4-({[(2,2,2-
triftuorocthyl)aminoJacetyl} amino)phenyl]ethy]
nyl} benzamide

478.4

721

- N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbomyl]propyl} -4-[(4-
_ {[(pyridin-2-
ylamino)acetyl}lamino} phenyl)ethynylbenzam
ide

488.5

226



Example

Structnre

Name

MH+

722

@ cl;’,miununmim
QH ﬁ »c

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl}-4-[(4-
{{(pyridin-3-
ylamino)acetyl]amina }phenyl)ethynyljbenzam
ide

488.5

723

: C GH Chiral
_O/QJLHIY A

- N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carboryljpropyl}-4-[(4-
| {[yridin-d-
ylamino)acetyl]amino} phenyl)ethynyl]benzam
ide

488.5

724

Chiral

@g;;t,,@?z@i A

N-{(185,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl}-4-{(4-{{(4-
phenylpiperazin-1-
ylacetyllamino } phenyl)ethynyl Jbenzamide

556.6

. L oH - 1]
. i H-on
ST e
F_Q‘Or‘)-u’@—/@J\ -]

4-{[4-{{[4-(4-luorophenyl)piperazin-1-
yl]acetyl}amo)phenyl]emynyl} N-{(18,2R}-
2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl} benzamide

574.6

726

726

HCa OH  Chisl
?ﬁr@z@i RS
9 :

e

- 4-{[4-({[(1-acetylpiperidin-4-
yh(cyclopropyl)amine]acetyl} amino)phenyl]et!
bynyl}-N-{(18,2R)-2-hydroxy-1-
[(bydroxyamino)carbonyl]propyl} benzamide

576.7

727

Wey OH - Chlal -

HFWNVB‘II

4@
{[(butylammo)acetyl]ammo}phenyl)ethynyl]-
N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl} benzamide

467.5

728

KRG, .OH

u «0H
@u}ﬁ@/Oi

» N-{(15,2R)-2-hydroxy-1-
 [(hydroxyamino)carbonyl]propyl}-4-({4-
[({[AR)-1-

' phenylethyl]ammo}acctyl)ammo]phenyl} ethyn

yhbenzamide

515.6

729

yenioo

N-{(15,2R)-2-hydroxy-1-
[(hydroxyalmno)carb011y1]pr0py1}-4»({4—
[({1(18)-1-

- phenylethyljamino} acetyl)amino]phenyl} ethyn|

yl)benzamide

5156

730

G QH Chirad

ﬂr./tl -

4-{f4-
({[cyclopmpyl(methyl)ammo] acetyl} amino)ph
enyljethynyl}-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}benzamide

465.5

227




-Example

Structure

Name

M+

731

nH:G OH . chiml
ws oy Ormr
NJ‘ n

N-{(18,2R)-2-hydroxy-1-
[(hydroxyawino)carbonyl]propyl}-4-{[4-
({[methyl(phenylmethyl)aminoJacetyl} amino)
phenyllethynyl} benzamide

515.6

732

N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2,
oxoethyl}-4-{[4-
({[cyclopropyl(methyl)aminojacetyl } amino)ph
enyllethynyl} benzamide

450.5

733

Chimal

HyGa_.OH
' i Hon
o P @ ﬁIE ’
H,m;)ku ] ‘
on,

4-[(4-{[(25)-2-
aminopropanoyljamino }phenyl)ethynyl }-N-
{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propy!} benzamide

425.5

734

@/Oi& e
WAL

4-[(4-{[(2R)-2-
aminopropanoyl]amino} phenyl)ethynyl]-N-
{(18,2R)-2-hydroxy-1-
[(bydroxyamino)carbonyl]propyl } benzarmide

425.5

735

. Hy! H Chiral
oy

ey

HoTCH,

4-[(4-{[(25)-2~aminc-3-
methylbutanoyl]amino} phenyl)ethynyl]-N-
_ {(18,2R)-2-hydroxy-1-
- [(hydroxyamino)carbonyi]propyl } benzamide

453.5

736

Chiral

HyCaOH
i H-on
D ﬂIg,r
s .

HC oy

4-[(4-{[(25,3R)-2-amino-3-
hydroxybutanoyljamino }phenylethynyl]-N-
{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

455.5

737

' HCa 04  Chirat
q

(_\,iu Y

NH

~ (28)-N-[4-({4-[({(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl|propyl}amino)carbo

nyl]phenyl}ethynyl)phenyl]pyrrolidine-2-
carboxamide

451.5

738

4-[(4-{[(2S)-2-amino-3-(1H-imidazol-4-
yDpropanoylJamino } phenyl)ethynyl]-N-
{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl} benzamide

491.5

739

OH

B, Chira
L o= oyt
an-o\)*u '

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylJpropyl}~4-[(4-
{f(methyloxy)acetyl]amino } phenyl)ethynyljbe

: nzamide

426.4

228



Example

Structure

Name

MH+

740

4-[(4-{[(28)-2-amino-3-
methylbutanoyl]amino} phenyl)ethynyl}-N-
[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxocthylJbenzamide

438.5

741

N-[(18)-1 -(anﬁnomethy])—Z—(hyd:éxyamino)-Z .

oxoethyl]-4-{[{4-({[(3-
phenyipropylamino]acetyl} amino)phenyl]ethy
nyl}benzamide

5146

742

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino )carbonyljpropyl}-4- (thlen—Z-
ylethynyl)benzamide

3454

743

-({4-{(28)2-{[(28)-2,5-
diaminopentanoyljamino}-3-
phenylpropanoyl)ammo] phenyl} ethynyl)-N-
{(18,2R}-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

615.7

744

3,4-dihydroxy-N-[(28)-3~(hydroxyamino)-3-
oxo-2-({[4-

(phenylethynyljphenyl]carbonyl}amino)propyl

Jbenzamide

460.5

745

1,1-dimethylethyl 3-[(2- {[(28)-3-
(hydroxyamino)-3-oxo-2-({[4-
(phenylethynyl)phenyl]carbonyl}amino)propyl
]amino } -2-gxoethyDamino}propylcarbamate

 538.6

746

N-{(18)-2-(lhydroxyamino)-1-({[(4-
methylpiperazin-1-yDacetyl]amino}methyl}-2-
" oxoethyl]-4-(phenylethynyl)benzamide

464.5

747

4-{[4-({2-[(2-aminoethyljamino}-2-
oxoethyl} oxy)phenyljethynyl}-N-{(1S,2R)-2-
hydroxy-1-
[(hydroxyamino)carbonyljpropyl}benzamide

455.5

748

N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-{[3-
(aminomethyl)phenyljethynyl} benzamide

353.4

229




Example

Structure.

Name

M-

749

H,c\??:u, Chiral

0. 0
-
O

1,1-dimethylethyl (28)-3-(hydroxyaraine)-2-
[({4-[(4-{[2-(hydroxyamino)-2-
oxoethyljoxy} phenyl)ethynyl|phenyl} carboryl
Jamnino}-3-oxopropylcarbamate

513,56

750

N-{(15)-1-(aminomethyl)-2-(hydroxyamino)-2-

oxoethyl]-4-[(4- {[2-(hydroxyamino)-2-
oxoethylJoxy} phenyl)ethynyl]benzamide

4134

751

3,4-dihydroxy-N-(2-{[4-({4-[({(15,2R)-2~
hydroxy-1-
[(hydroxyamiuno)carbonyllpropyl}amino)carbo
nyl}phenyl} ethymryl)phenyl]amimo} -2~
oxoethyl)benzamide

547.5

752

4-({4-[({[(25)-2,5-
diaminopentanoylJamino }acetyl)aminojphenyl
}ethynyl)-N-{(18,2R)-2-hydroxy-1-
{ (hydroxyamino)carbonyl]propyl} benzamide

525.6

753

4-[(4-{[(2-

aminoethyl)amino]carbonyl} phenyl)ethynyl]-

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylipropyl} benzamide

425.5

754

W

N-[(18)-1-[{({[(3- :

| aminopropyl)amino]acetyl } amino)methyl]}-2-

(hydroxyamino)-2-oxoethyl]-4~
(phenylethynyl)benzamide

438.5

755

3-({4-[({(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propy!}amino)carbo
nyllphenyl} ethynyl)benzoic acid

383.4

756

4-{[4-({[(3-
aminopropyl)aminoJacetyl} amino)phenyllethy
nyl}-N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

468.5

757

L,

N-[(18)-1(aminomethyl)-2-(hydroxyamino)-24

oxoethyl]-4-(pyrazin-2-ylethynyl)benzamide

326.3

230



fﬁﬂxample

Strucinre

Name

MB+

758

.

NH: Chial

4-({3-{(4-
aminobutapoyl)amino]phernyl} sthynyl)-N-
a S) ~1-(aminomethyl)-2~(kydroxyamino)-2-
oxoethylJbenzamide

424.5

759

=}

NH,  Onial
L,

N-{(18)-1-{aminomethyl}-2-(hydroxyamino)-24
oxoethyl]-4-[(4-{{(25)-2,5-
diaminopentanoyifamino }phenyl)ethynyljbenz

-amide .

4535

4-({2-[(aminoacetyl)aminoJphenyl} ethynyl)-N;
[(18)-1-(aminomethyl)-2-{hydroxyamino)-2-
oxoethylJbenzamide

3964

760

761

N-{(18)-1-(aminomethyl)-2-{(hydroxyamino)-2;

-oxoethyl]-4-({4-]2-(ethylamino)-2-
oxoethyllphenyl} sthynylybenzamide

409.5

762

4-({4-[(amincacefylamino]-3-
methylphenyl}ethynyl)-N-[(15)-1-
(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]benzamide

410.4

763

N nﬁ?ﬁﬁ“
w7

_ 4-({4-[(aminoacetyl)aminojphenyl} ethynyl)-N

[( 1S)-1~(aminomeﬂ1yl)—2—(hjrdrdxyamino)-z-
oxoethyl]-3-fluorobenzamide

414.4

764

HH, O
o
"’\\,H\,J?\N :

it

N-[(18)-1 ~(ammomethy1)-2—(]1ydmxyammo)-2 '

oxoethyl]-4-{[4-
{{{(cyanomethyl)amino}acetyl} amino)pheny]
ethynyl}benzamide

435.5

. 765

HCa, -OH Chiral
L)
T o

Q

[4-({4-I({(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylpropyl}amino)carbo
- nyl]phenyl}ethynyl)phenyl]acetic acid

3974

766

Chiral

4-amino-2-({{4-({4-[({(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}aminc)carbo
nyl]pheny]} ethynyl)phenyl]carbonyl}amino)-4
oxobutanoic acid

497.5

231




Example

Structiure

Name

MH+

767

@/@* RE
ML -.

4-amino-2-[({[4-({4-[({(15,2R)-2-hydroxy-1-

{ [(hydroxyamino)carbonyl]propyl} amino)carbo

nyljphenyl}ethynyl)phenylJoxy} acetyl)amino |4
4-oxobutaneic acid

527.5

768

N*.(-(I‘S)-Z-(hydroxyanﬂno)-l-{[(morpholin-4— |

ylacetylamino]methyl}-2-oxoethyl)-4-
(phenylethynyl)benzamide

451.5

769

N-[(18)-1-[{({[(2.3-
dihydroxypropyl)thiojacetyl} amino)methyl]-2-
(hydroxyamino)-2-oxoethyl]-4-
(phenylethynyl)benzamide

472.5

770

methyl (28)-3-amino-2-{{[4-
‘(phenylethynyl)phenyijcarbonyl } amino)propa
noate

323.4

771

N-{(15)-2-(aydroxyamino)-2-oxo-1-[({[(2-

: phgn}flethyl) aminolacetyl}amino)methyljethyl

}-4-(phenylethynyl)benzamide

485.6

772

4-[(4-{2-[(2-aminoethyl)amino]-2-
oxoethyl}phenyl)ethynyl}-N-{(15,2R)-2-
hydroxy-1-

| [(aydroxymmino)carbonyl]propyl} benzamide

439.5

773

4-[(4-{[(s-
aminohexyl)aminc]carbonyl } phenyl)ethynyl]-
N-{(15,2R)-2-hydroxy-1- .
[(hydroxyamino)carbonyllpropyl} benzamide

481.6

774

. HGOH  Chiml

o

: " H-cn
et ="

4-[4-(4-
{[{ethylamino)acetyl]amino} phenyl)buta-1,3-
diynyl}-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl} benzamide

463.5

775

' Hy
Ly

Cu OH il

H"OH
a

{44
{[{cyclopropylamino)acetyljamino}phenylybut
© a-1,3-diynyl}-N-{(15,2R)-2-hydroxy-1-
[(bydroxyamino)carbonyl]propyl }benzamide

475.5

232



e e

war Nwews

Example

Structure

Name

MH:+

776

Chiml
&

o, ﬁ“ﬂ"

N-{(15,2R)-2-hydroxy-1-
[(bydroxyamino)carbonyl}propyl}-4-(4-{4-
[(piperidin-1-ylacetyhaminojphenyl }buta-1,3-

"~ diynyl)benzamide

503.8

777

Ehital

HE, 0N
e -

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyilpropyl} -4-[4-(4-
{{(phenylamino)acetylJamino} phenyl)buta-1,3
: diyuylJbenzamide

511.5 .

778

oo

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-{4-[4-
({[(phenylmethyl)amino]aceiyl }amino)phenyl]
buia-1,3-diynyl}benzamide

525.6

779

N-{(1S,2R)-2-amino-1-

[(hydroxyamino)carbonyilpropyl} -4'-ethyl-1,1Y

biphenyl-4-carboxamide

- 3424

780 -

. HiCy .OH " Ghiral
N H-cu
oH, O Ny O uj:r
xi"/_w -’

H,G'N

a{(a-
{[(dimethylamino)acetyl]amino} phenyl)ethyny
I]-N-{(15,2R)~2-hydroxy-1-
[(hydroxyamine)carbonyl]propyl }benzamide

439.5

781

= Chiral

£ ?;gfn.gu
QJNM

N-{(18,2R)-2-hydzoxy-1-

[(hydzoxyamino)carbonyljpropyl} -4-{ {4-
[{pyrrolidin-1-
ylacetyl)ammine Jphenyl} ethynyl)benzamide

465.5

782

. . HEa
SN =ty
, n g
H,(‘—M’

| {[{pentylamino)acetyljamino } phenyl)ethynyl]

N-{(1S,2R)-2-hydroxy-1-
{(hydroxyamino)carbonylpropyl}-4-f(4-

benzamide

- 481.6

783

mt

HG. H o)
B i H-on
@,th‘u W@A o

N-{(18,2R}~2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-{[4-
({{(thien-2-
ylmethyDaminaJacetyl} amino)phenyl]ethynyl}
benzamide

507.6

784

1
HG, .OH Chira|
Q‘L“‘j— ‘O‘ﬂiﬂ,n-ou
N |

4-{[4-({[(1H-benzimidazol-2-
ylmethyl)amino}acetyl} amino)phenyljethynyl}
N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl} benzamide

541.6

233




Example

Structure _

Name

MH+

785

CoH ' Gml

¢ ot

4. {[4-({[(1-benzothien-3-
ylmethylyamino]acetyl} ammo)phenyl]emynyl}
. N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]|propyl} benzamide

557.6

786

Ghltad

-OH

(AU

| fiworophenyl)methyljamino} acetyl)amino]phe |

nyljbuta-1,3-diynyl}-N-{(18,2R)-2-hydroxy-1-
[(kydroxyamino)carbonyljpropyl} benzamide

943.6

rc?/"’o%

I'-'h?m

4(4-{4-{({[B-
fluorophenyl)methyl]amino } acetyl}amino]phe
ayl}buta-1,3-diynyl)-N-{(18,2R)-2-hydroxy-1-
[(hydroxyatninc)carbonyl]propyl } benzamide

543.6

787

788

s, P

Chim?

4-(4- (4G
fluorophenyl)methyljamino }acetyl}aminojphe

nyl}buta-1,3-diynyl)-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

543.6

LGy, .OH
o O;/Olﬁlr““
QA O™ ’
CH,

Ehimd

‘|methylphenyl)methyljamino}acetyl)amino]phe

N-{(15,2R)-2-hydroxy-1-
[(hydroxyammo)carbonyl]propyl}-4 (4-{4-
[

nyl} buta-1,3-diynyl)benzamide

539.6

789

790

PP Ll

N-{(15,2R)-2-hydroxy-1-
{(hydroxyaminp)carbonyl]propyl}-4- (4- {4-
[({IG- :
methylphenylmethyl]amino}acetyl)amino}phe
" nyl}buta-1,3-diynyl)benzamide

530.6

791

Qi @/cfiu e

Chiwd

'ﬁlethylphenyl)methyl]anﬁno}acetyl)amino]phe

N-{(18,2R)-2-hydroxy-1- _
{(hydroxyamino)carbonyljpropyl} -4-(4- {4~
{([4-

nyl}buta-1,3-diynyl)benzamide

539.6

Chind

Q\‘niﬂ Miﬁu—m

| yimethyl)amino]acetyl} amino)phenyljouta-1,3;

‘N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}-4-{4-[4-
({[{pyridin-2-

diynyl} benzamide

526.6

793

gﬁ"ﬁ,ﬂﬂ;auwu‘
'@\’n M a

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylipropyl}-4-{4-{4-
({{(pyridin-3-
ylmethylaminojacetyl} ammo)phenyl]buta—l,3-
diynyl} benzamide

526.6

234



Example

Structure

Name

MG

794

o, Q/leia’”“’“

Woa OH  Chiml

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4- {4-[4-
{{[{pyridin-4-
ylmethyD)aminolacetyl} amino)phenylJbuta-1,3
diynyl} benzamide

526.6

795

Chimt

W cmn
o o
Qo t,
Cogry,

N-{(18,2R)-2-hydroxy-1-
[(kydroxyamino)carbonyl]propyl}-4-[4-(4-
([
{methyloxy)phenyljmethyl} amino)acetyl]amin
o}phenyl)buta-1,3-diynyljbenzamide

555.6

796

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl}-4-[4-(4-
| ({3
{methyloxy)phenyljmeihyl}arminojacetylJamin
o}phenyDbuta-1,3-diynyljbenzamide

555.6

797

N-{(15,2R)-2-hydroxy-1-
[(hydroxyammo)carbonyl]propyl‘—4-[4 -(4-
{[({[4-
(meﬂ:lyloxy)phenyl]methyl} amino)acetyl]amin
o}phenyl)buta 1,3-diynylJbenzamide

555.6

798

A-{a-[4-({[(2-
ﬂuoropheny]}ammo]acetyl}ammo)phenyl]buta
1,3-diyny1}-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)}carbonyl]propyl}benzamide

529.5

4-{4-[4-({[(3-
fluorophenyljamino]acetyl} amino)phenyl]buta
1,3-diynyl}-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}benzamide |

529.5

799

800

4-{4-[4-({[(4-
ﬂuorophenyl)annno]acetyl} aminc)phenyl]bata
1,3-diynyl}-N-{{1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}benzamide |

529.5

801

o uu

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-[4-(4-
{yidin2-
ylamino)acetyljamino } phenyl)buta-1,3-
diynyl]benzamide

512.5

802

Ca,-OH Ghiral
ah

(j,niu—@/Dl e

[

- N

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyammo)carbonyl]propyl} 4-[4-(4-
{[(pyridin-3-
ylammo)acetyl]azmno}phenyl)buta-l 3-
diynyl]benzamide

512.%5




Example

Structure

Name

. MHA

803

HCL OH O

H-on

- Y
N\i@‘/gi
ot -

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-f4-(4-
{[(pyridin-4-
ylamino)acetylJamino }phenybuta-1,3-
diynyl]benzamide

512.5

804

HCa OH  Chiral
@/@i uj;oj-m
Unj_u .

4-f4-(4-
{[(cyclobutylamino)acetyl)amino } phenyl)buia:
1,3-diynyl]-N-{(1S,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyllpropyl} benzamide

489.5

805

4-[4-(4-
{[{(cyclopentylamino)acetyl)amino } phenyl)tut
- a-1,3-diynyl]-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}benzamide

503.6

806

4-[4-(4-
{[(cyclohexylamino)acetyl)amino} phenylybuta
1,3-diynyl]-N-{(18,2R)-2-hydroxy-1-

- [(hydroxyamino)carbonyl]propyl} benzamide

517.6

807

4-[4-(4-
{I(cycloheptylamino)acetyl]amino} phenyl)but
a-1,3-diynyl]-N-{(1S,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyl]propyl}benzamide

5316

308

N-{(18,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyl]propyl}-4-[4-(4-
{I(methylamino)acetyl]amino} phenyDbuta-1,3
‘ diynyl]benzamide

449.5

809

N-{(18,2R)-2-hydroxy-1-

. [(hydroxyamino)carbonyljpropyl}-4-[4-(4-

{[(propylamino)acetyljamino} phenyl)buta-1,3
diynyl]benzamide

4775

_810

4-{4-(4-
{[{butylamino)acetyl]amino} phenyl)buta-1,3~
diyayl}-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl} benzamide

491.6

811

N-{(18.2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}-4-[4-(4-
{[(pentylamino)acetyljamino } phenytbuta-1,3-

‘ diynyl]benzamide

505.6

236



Name

_MH+

Example

812

Stracture

HE, o I
' OfOi e
HFM“J?-“

4[A-(a-
{[(hexylamino)acetyljamino }phenyl)buta-1,3-
diynyl]-N- {(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl tbenzamide

518.6

813

- _OH  Chlml
ty ty, o Q ;:%N-m'
oL 5

4-{4-[4-
({[ethyl{methyl)amimo Jacetyl} amino)phenyl]b
uta-1,3-diynyl}-N-{(15,2R)-2-hydroxy-1-

. [(hydroxyamino)carbonylJpropyl} benzamide

477.5

814

. &%‘:‘Mmm‘
Y ‘O/@)L T
&c‘cr'.\, J—N

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}4-{4-[4-
(1-
methylethyDaminoJacetyl}amino)phenyibuta-
1,3-diynyl} benzamide

477.5

815

w2 Ofﬁ@ﬁ 1:?%%
we Ry :

N-{(15,2R)-2-hydroxy-1- \
[(hydroxyamino)carbonylpropyl} -4- {4-[4-
({rez- -

' methYlpropyl)anﬁno]acetyl}amino)phenyl]but

a-1,3-diynyl}benzamide

481.6

816

Chiral

- w@zzaiuﬁ”“ -

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{4-[4
({[(2:232"‘ )
trifluoroethyl)aminolacetyl } amino)phenyl]but
a-1,3-diynyl }benzamide

.517.5

817

) ’ 140, OH aed
| @,//@i o
A O ‘

| A-{4-[A-({[(2-
hydroxyethyl)aminoJacetyl}amino)phenyl]buta
1,3-diynyl}-N-{(1S,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyl]propyl}benzamide

479.5

318

it

.6y oM
O
o = )
}(,r.-o"‘-’n‘-’u"

N-{(15,2R)-2-hydroxy-1-
[(hydroxyainino)carbonyljpropyl }-4-{(4-{4~
({2 |
(methyloxy)ethyljamino }acetyl)amino]phenyl}
buta~1,3-diynyl)benzamide

493.5

819

Oyt

Q/Oiﬁ““ :

4412
(dimethylamine)ethyl]amino }acetyl)amino Jph
enyl }buia-1,3-diynyD)-N- {(1S,2R)-2-hydroxy-
1-[(hydroxyamino)carbonyllpropyl} benzamide

506.6

820

thinl

@/Qislﬁ e
B °
He'."vnj‘u .

a-{a-A-({[2-
cyanoethyl)aminojacetyl} amino)phenylfbuta-
1,3-diynyl}-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamine Jcarbonyl]propyl} benzamide

488.5

237




Example

Structure

Name

MH+

821

DH,C OH Ghlre}
y “,H,u.m |
QUL

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-(4-{4-

[{pyrrolidin-1-ylacetyl)amino]phenyl }buia-1,3

diynyl)benzamide

489.5

822

| .. i .“—DH
Qoo

Lhiral

4-(4-{4-[(azepan-1-
ylacetyDamino]phenyl} buta-1,3-diynyl)-N-
{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

517.6

823

N-{(15,2R)-2-hydroxy-1-
[(eydroxyamino)carbonyljpropyl}-4-[4-(4-{[(4
methylpiperazin-1-
ylacetyljamino} phenyl)buta-1,3-
diynyllbenzamide

518.6

824

™
O, o=

7 N-{(1S,2R)-2-hydroxy-1-
[(bydroxyamino)cartbonyl]propyl}-4-(4-{4-
[(morpholin-4-ylacetyl)amino]phenyl }buta-1,3

' diynyl)benzamide

505.5

825

' T WG OH  cum _
r ey O
el o

4-{4-[4-
{{[cyclehexyl{methyl)aminc]acetyl} amino)phe

_ |oy1Jbuta-1,3-diynyl}-N-{(1S,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyllpropyl} benzamide

531.6

826

Chled

© N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)catbonyl]propyl}-4-(4-{4- -
[HIAR)-1- -

phenylethyljamino}acetyl)amino]phenyl} buta-{

1,3-diynyl)benzamide

539.6

827

no, .ok

O JT, @/A@lﬁ%mﬂ

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)catbonyllpropyl}-4-(4-{4-
[({as)-1-
phenylethyl)amine Y acetyl)aminolphenyl } buta-
1.3-diynyl)benzamide

539.6

828

HOu OH i)

ONU_ w@f@yﬁm}:{nﬂ

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)cartbonyl]propyl}-4-{4-[4-
- ({[c2-
phenylethyl)aminolacetyl} amino)phenylJbuta-
' 1,3-diynyl} benzamide

- 539.6

8§29

‘;'l, OH Chlat
L ;Iorn-ou
DA,

N-{(15,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyljpropyl}-4-(4-{4-
[(1H-imidazol-1-ylacetyl)amino]phenyl }buta-
1,3-diynyl)benzamide

486.5

238




Example

Structure

Name -

M+

830

= @,/Cfi Re
F‘n\/ﬁ-ul =

OH

4-{4-T4-({[(1R,2R,48)-bicyclof2.2.1{hept-2-
ylaminojacetyl} amino)phenylibuta-1,3.
diynyl}-N-{(1S,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyl]propyl} benzamide

529.6

831

4-{4-[4-

- [{({[(cyclohexylmethyl)aminolacetyl} amino)phe

nylJbuta-1,3-diynyl }-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylpropyl }benzamide

531.6

832

N-[(15)-1-(aminomethyl)-2-(hydroxyamine)-2;

. oxoethyl}-4'-ethyl-2-fluoro-1,1"-biphenyl-4-
' carboxamide ’

346.4

833

4-({4-[(aminoacetyl)amino|phenyl }ethynyl)-N
{(18,2R}-2-hydroxy-1- )
[(hydroxyamino)carbonyl jpropyl}-3-
' (methyloxy)benzamide

441.5

834

Lethyl-N-{(1S,2R}-2-hydroxy-1-
[(hydzoxyamino)carbonyl}propyl}-2-
(methyloxy)-1,1-biphenyl-4-carboxamide

3734

__B3b

N-{(18,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyllpropyl}-3-
(methyloxy)-4-(phenylethynyl)benzamide

3694

836

4.[(4-ethylphenyl)ethynyl]-N-{(1S,2R)-2-
hydroxy-1-
[(hydroxyamino)carbonyl}propyl} benzamide

3674

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-[(4-
hydroxyphenyl)ethynyl Jbenzamide

3554

. 837

338

2-[(2-{[(28)-3-(hydroxyamina)-3-oxo-2-( {[4-
(phenylethynyl)pbenyl}carbonyl}amino)propyl
Jamino}-2-oxoethyl)thio]propanoic acid

470.5

239




Example

Structure

Name

" MHA+

Chira}
NH,

Q. OR
PR

A

|4-amino-2-{(2-{[(28)-3-(hydroxyamino)-3-oxo

2-({[4-
(phenylethynyD)phenyljcarbonyl} amno)propyl
Jamino}-2-oxo0ethyl)amino]-4-oxobutanoic

' acid

496.5

839

840

1,1-dimethylethyl 4-amino-2-[(2-{[(2S)-3~
(hydroxyamino)-3-oxo-2+({[4-
(phenylethynyl)phenyljcarbonyl} amino Ypropyl
Jamino}-2-oxoethyl)amino]-4-oxobutanoate

552.6

841

2,6-dihydroxy-N-[(25)-3-(hydroxyamino)-3-
oxo-2-({[4- -
{phenylethynyl)phenyljcarbonyl} amaine)propyl
~ Ipyridine-4-carboxamide

461.4

842

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-21
oxoethyl}-4-[{4-
aminophenyl)ethynyljbenzamide

3394

843

N-[( 1S)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl}-4-[(4-
ethylphenyl)ethynyl[benzamide

352.4

WH, el

A A
@ y _o ~aH |
w o

N-[(18)-1-(aminomethyl)-2-(bydroxyamino)-2
oxoethyl]-4 [(4-ethylphenyDethynyl]-3-
fluorobenzamide

370.4

844

845

N-[(15)-1-(aminomethyl)-2-(hydroxyaming)-2
oxoethyl}-4-({4-[(3-
amiopropancyl)aminolphenyl} ethynylybenza
mide

4104

N-{(15)-1-(aminorethyl)-2-(hydroxyaming)-2
oxoethyl]-4-f(4-
{[(dimethylamino)acetylJamino} phenyl)ethyny]
1]benzamide

424.5

846

847

a-((a{(4-
aminobutanoyl)amino]phenyl} ethynyl)-N-
[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-

. oxoethyljbenzamide

424.5

240



Example Struciure Name M+
CH  Cnital
_ N,u; = N-{(18)-2-(hydroxyamino)-1-f( {[2-
i /(,(“m (methyloxy)phenyljmethyl} amino)methyl]-2-| 444.5
_ gw oxoethyl}-4-(phenylethynyl)benzamide
848 >
: H, Chiral
N o |
" N-[(18)-1-f(diprop-2-enylamine)methyl]-2-
@ HJ;( ~oH (hydroxyamino)-2-oxoethyl]-4- 404.5
O (phenylethynyl)benzamide
849 ' '
_GHyChiral
Y\n’é N-[(18)-2-(hydroxyamino)-1-({{({[2-
e /grn‘ {methyloxy)phenyljmethyl} amino)acetyljaming 501.6
T : o}methyl)-2-oxoethyt]-4- ;
@ {phenylethynyhbenzamide .
850
Cﬁlral
O.ﬁ/\s .
e N-((15)-2-(hydroxyarmin)-1-{[({[2-
Jo H/(“’H o (methyloxy)phenyljthio }acetyl)amino}jmethyl}. 504.6
: -0 - 2-oxoethyl}-4-(phenylethynyl)benzamide -
851
' G Ny, Chiml
_ Nj;row (28,3R)-3-amino-2-({{4-
75 {(phenylethynyl)phenyljcarbonyl}aminc)butano] 323.4
ic acid
852
o am | N-(18)-1-(aminomethyl}-2-(hydroxyamino)-2
- b n—uu (e m{ L
» O oy . oxoothyl}4-[4-(4 2485
i JI_H oy - {[(dimethylamino)acetyl]amino } phenyl}buta-
. . ‘ 1,3-diynyl]benzamide
853 ‘ .
" . N-[(l 5)-1-(aminomethyl)-2-(hydroxyamino)-2
W ;)rﬂ-m oxoethyl)-4-{4-(4- 448 5
a,cvtL,l’LN = {[(ethylamino)acetyljamino} phenyl)buta-1,3- '
diynyl[benzamide
854
, ‘ Ha o | N-[(18)-1-(aminomethyl}-2-(hydroxyamino)-2-
o oxoethyl}-4-[d-(4- 4605
v‘,u,,i : {[(cyclopropylammo)acctyl]ammo}phenyl)but ’
. g a-1 3-d1ynyl]benzam1de
855
T i N—[(lS)—I-(axmnomcthyl)-z—(hydroxyammo)—zi
_ o oxocthyl]-4-(4-{4-[(piperidin-1- 4866
O’*‘j‘u = ylacetyl)aminolphenyl}buta-1,3- ’
diynyl)benzamide
856 )

241




Example

Structure

Name

MH+

857

HH Chlrey
" ﬂ)“g’n'.m
W =
oy

N-[(18)-1-(aminomethyl)-2-(bydroxyamino}-2

oxoethyl]-4-[4-(4-

{ [(phenylamino)acetyljamino }phenyl)buta-1,3

diynyllbenzamide

496.5

il

&niHQ/Qi N;i,,ﬂ

N-[( 1S)-1-(aminomeﬂlyl)-2—(hyd16xyamino)-2-

oxoethyl}-4-{4-[4-

({[(phenylmethyl)amino Jacetyl }amino)phenyl)|

buta-1,3-diynyl} benzamide

-510.6

858

HN,
nlzr“"""
W=

Chieal

N-[(18}-1-(aminomethyl)-2-(hydroxyamino)-2;

oxoethyl]-4-[4-(4-aminophenybuta-1,3-
diynyl]benzamide

363.4

859

860

iral

P i
W K -O””@AL 3
oL

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}-4-[(4-
{[{(pyrazin-2-

ylamino)acetyl]amino}pheny])sthynyi]benzam :

ide

489.5

861

sl
" _

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}-4-[(4- {[(4-
' phenylpipenidin-i- -
yl)acetyl]amino } phenyl}ethynyl|benzamide

555.6

862

Chind

N OH
F Boon
@QJNO'?’Oi Y

4-{{4-({[4-(2-fluorophenyl)piperazin-1-
yl)acetyl} amino)pheny}]ethynyl}-N-{(1S,2R)-
o 2-hydroxy-1- o
[(hydroxyamino)carbonyljpropyl }benzamide

574.6

863

WGy OH Gl
: Heon
‘H ﬂ‘iu ‘@,?‘Qi NH’

© 4-{[4({[(15,4R)-bicyclo[2.2.1 Jhept-2~
ylamino]acetyl}amino)phenyl)ethynyl}-N-
{(18,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyl]propyl} benzamide

505.6

864

. W0y O | onml
%ZE—:"N jﬁ @/@i N:Qnrn.n“

N-{{18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-({4-
[({[(18,25,35,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
yl]amino}acetyl)amino]phenyl} ethynyl)benza
mide

547.7

865

Ryt CH il

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl}-4-{{4-
({[(tricyclo{3.3.1.1~3,7~]dec-1-
ylmethyl)amino}acetyl} amino)phenyljethynyl}
benzamide

5569.7

242




Example

Structure

Name

MH+

866

‘ N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl}-4-{[4-({[(4
methylcyclohexyl)aminojacetyl} amino)phenyl

Jethynyl} benzamide

507.6

W, O
| SRS G
ot =Y

Chia

- N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4- {[4-
( { [(232:2'

trifluoroethyl)aminoJacetyl} amino)phenyljethy

1yl} benzamide

493.5

867

368

, é,vn_i,,c)/f'@ii ;3’\:3‘*“ .

. Cnlral

+({4-[({[2-(2-
fluorophenyDethyljamino} acetylaminojpheny
L} ethynyl)-N-{(18,2R)-2-hydroxy-1-
- [(hydroxyamino)carbonyljpropyl} benzamide

533.6

MG OH  cuml

| o
F : -~ JLin‘O;ZOJ\ ®

4-({4-{({[2-G3-
fluorophenyl}ethyllamino }acetyl)aminopheny
+ I}ethynyl)-N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylipropyl} benzamide

533.6

869

870

| it @;,/@f?%" |

L3

_ 4-({H ({24~
finorophenyl)ethyllamino }acetyl)amino Jpheny
- T}ethynyl)-N-{(1S5,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl benzamide

533.6

o |

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylipropyl}-4-({4-
' [({[(15,2R)-2-

| phenylcyclopropyljamine}acetyl)aminolpheny

1}ethynylYbenzamide

527.6

-~ an

872

WO, OH  Chidl

‘ M -
o == o
%JJL

N-{(18,2R)-2-hydroxy-1-

[(hydroxyamino)carbony]propyl}-4-({4-I{ {{(2{

methylphenyl)methyljamino} acetyl)aminofphe
' Vnyl} ethynyl)benzamide

515.6

873

HC, O Chiml -
n%’““i"
[ ]

9\,&%

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-[(4-{[({[2
(trifluoromethyl)phenylimethyl} amino)acetyl]

amino} phenyl)ethynyl]benzamide

569.5

gﬁm’fﬁ Ehiml
-OH
Q\,N _ﬁ. MOJL )

o:i(:

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylipropyl} -4-{[4-
({I({2-

[(rifluoromethyl)oxylphenyl} methyl)aminoJac

etyl}amino)phenyljethynyl} benzanzde

585.5

874

243




Example

Struciure

Name

MH-+

875

H.Ca_.OH

@VJ""’.JL":%M

4-({4-[({[(4-
chlorophenyl)methyllamino}acetyl)amino]lphe
nyl} ethynyD)-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbenyl]propyl}benzarnide

536.0

876

‘*&u QXQL uIr -

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}-4-[(4-{{({{4
(methyloxy)phenyl]methyl } amino)acetyljamin

 o)phenyl)ethynyl]benzamide

531.6

877

. H, o e
M . . e o )
s, O,g,@inlﬁ )

4-T(4-{[({[4-(1,1-
dimethylethyl)phenyl]methyi} amino)acetylJam
ino} phenyl)ethynyl]-N-{(18,2R)-2-hydroxy-i-
[(hydroxyamino)carbonyl]propyl} benzamide

h

557.7

SR -ty
RS ’

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyt}-4-( {4-[({[(4

| nitrophenyl)methyl]amino } acetylamino]phen

yi}ethynyl)benzamide

546.5

878

Chir)

‘@JJLN—O”(@‘K T:

N-{(15,2R) 2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{[4- -
({I({4-

"1 (irifluoromethyloxylphenyl }methylaminoJac,

etyl} amino)phenyl]ethynyl} benzamide

. 588.5

879

880

O OH Gl

watr@/@* -

N-{(1S,2R)-2-hydroxy-1-

‘ [(hydioxyamino)carbonyl]propyl}-4-[(4-{[({[4

(methylthio)phenyllmethyl} amino)acetyljamin
o} phenyl)ethynyl[benzamide

547 .6

881

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{[4-
({[({4-

' [(h:lﬂuoromethyl)ﬂuo]phcnyl}methyl)ammo]a

cetyl} amino)phenylJethynyl} benzamide

601.6

882

N-{(15,2R)-2-hydroxy-1-

f(hydroxyamino)carbonyl]propyl}-4-f(4- {{({[4

(methylsulfonyl)phenyl jmethyl} ammo)acetylja
mino } phenyl)ethynyl]lbenzamide

579.6

883

A-({4-[({[2.5-
difluorophenyl)methyl)amino} acetyl)aminojph
enyl} ethynyl)-N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzaride

537.5

244
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Example

Structure

Name

MH+-

884

C, H Chiral
a

@uiﬁgzeﬁuo“'“_

4-({4-({[(2,6-

diflnorophenylymethyl}antne }acetyl)aminoJph)
enyl}ethynyl)-N-{(15,2R)-2-hydroxy-1-

[(bydroxyamino)carbonyl]propyl fbenzamide

537.5

885

WGu OH  Chital

Ron

Ot oY

4-({4-[({[34-

difluorophenylymethyljamino } acetylyanmine Jph
enyl} ethynyl)-N-{(18,2R)-2-hydroxy-1-

[(hydroxyamino}carbonylJpropyl}benzamide

537.5

886

H,P,:f Chimt
H.on
mm«i’iﬁ ‘Mi i

4-({+1({[34-
dichlorophenyDmethyljamino } acety] Yamino]p
henyl} ethypyD)-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl Jpropyl } benzamide

570.4

‘;l,c ﬂ"n‘c (=1 ]
:G')il aL,J‘LH—E;‘r?J{yL "Ir “

A-({4-[HIGA-

dimethylphenylyniethyl Jamino }acetylyamino)p

" henyl} ethynyl)-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl Jpropyl }benzamide

529.6

887

888

Dot

,f&nﬂu@.’f@jﬁn_m

A-({4-({[3,5-
dichlorophenyl)msthyl]amino } acetyl)amino}p
henyl} ethynyl)-N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl Jpropyl }benzamide

570.4

H,Cy, ol
‘ iy

A-{(4-{[({[3,5-
bis(irifluoromethyl)phenyljmethyl } amine)acet
yl]amino}phenyDethynyl]-N-{(18,2R)-2-

hydroxy-1- -

[(hydroxyamino)carbonyllpropyl} benzamide

637.5

889

_ 890

H Chiral

1 Mom
::;F]-V.L,&p,@‘"@’i o

tdfluorophenyl)methylJamino} acetyljamino]p

N-{(18,2R}-2-hydroxy-1-
[(hydroxyamino)catbonyl]propyl}-4-({4-
[({f2,3:4- '

henyl} ethynyl)benzamide

555.5

891

3 - m:):‘:u-nhmm .
F. ==
@ﬂ-ﬁu °

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}-4-({4-
[( { [ (254 H S
triflnorophenyl)methylJamino} acetyljamino]p
henyl}ethynyl)benzamide

556.5

892

O/Qf ™
F. == o .
"Bk,

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylJpropyl}-4-({4-
' [( {[(3A4.5-
trifluorophenyl)methyl]amino} acetyl)amino]p
henyl} ethynyl)benzamide

556.5

245




Structure

Name .

MH+

893

HH, Chirud
_— nJYnﬂm
o .
H..Mﬂ-i - ’

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-[(4-
{[{pentylamino)acetyl]amino } phenyl)ethynyl]
benzamide

466.68

304

HM, Chiral
)

) iy o
; &H‘j‘u’Q%@J\ °

N-[(19)-1-(arminomethyl)-2-(hydroxyaminc)-2]
oxoethyl]-4- {[4-({[(thicn-2-

ylmethyl)aminolacetyl}amino)phenyljethynyl}

benzamide

4926

Chiat

O, ‘@%Oﬁjf"

N-[(15)-1-{(aminomethy1)-2-(hydroxyamino)-2.

oxoethyl]-4-[(4-{[(4-phenylpiperidin-1-
yDacetyl]amino } phenyl)ethynyl Jbenzamide

540.6

- 895

896

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2{

oxoethyl]-4-[(4-{[(4-phenylpiperazin-1-
ylacetylJamino } pheny!)ethynyl]benzamide

541.6

897

N-[(18)-1-(aminomethyl)-2-(hydroxyamine)-2
' oxoethyl}-4-{[4-({[4-(2-
fluorophenyl)piperazin-1-
yljacetyl}amino)phenyl]ethynyl} benzamide

559.6

898

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4- {[4-({[4-(4-
fluorophenyl)piperazin-1-
yl]acetyl} amino)phenyl]ethynyl} benzamide

559.6

899

4-{[4-({[(1-acetylpiperidin-4-

~ |¥D(cyclopropylaminojacetyl} amino)phenyljet

hynyl}-N-{(15)-1-(aminomethyl)-2~
(hydroxyamino)-2-oxoethyl]benzamide

561.7

900

N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-{{4-({[(2,3-
dimethylcyclohexyl)amino]acetyl} amino)phen
yl]ethynyl} benzamide

506.6

901

N-[(18)-1-(aminomethy)-2-(hydroxyamino)-2
oxocthyl]-4-{{4-{{{(1R,2R 45)-
bicyelof2.2.1jhept-2-

ylamino]acetyl} amino)phenyljethynyl} benzam

ide

490.6

246
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Example

Structure

Name

902

He cHy ‘

JY_,&N@/O‘UYM

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-[(4-{[{{{(1S,2R,58)-6,5-

' dimethylbicyclo[3.1.1]hept-2-
yiimethyl} amino)acetyl]amino} phenyl)ethynyl
Jbenzamide

532.7

803

N, © Chdel
a

' l-o
ﬁuﬁ@*/@* ”J* "

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-2]
oxoethyl]-4- {{4-({[(1S,4R)-bicyclo[2.2.1]hept
2-
ylamino]acetyl}amino)phenyl]ethynyl }benzam
ide

490.6

904

chiml

"’Z@.NJLHQ/”O—‘L ngrﬁ-m

- yl] amino} acetyl)amino]phenyl} ethynyl)benza

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl}-4-({4-[({{(18,25,3S,5R)-2,6,6-
trimethylbicyclo[3.1.1Thept-3-

mide

532.7

HN. Chirat
| flow
.n;ihi@*f@i ”J}’r
H

H

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2|

oxoethyT}-4- {{4-({[(tricyclo[3.3.1.1~3,7~]dec-
1-
ylnethyDaminojecetyl jamino)phenyl]ethynyl}
' benzamide

5447

805

906

iRl

s O/@;)Yu .

| N-[(IS)—I4(aminomeﬂ1yl)-2-(hydroxyanﬁno)—2-{

oxoethyl]-4-({4-[({[{2,6-
difluorophenyl)methyl]amino} acetyl)amine]phi
cnyl}ethynyDbenzamide

522.5

907

| Cniml

et @/@igﬁ( -

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-{(4-{[({[4-

(methylihio)phenyljmethyl }amino)acetyljamin|

o}phenyl)ethynyl[benzamide

532.6

908

N-{(18)-1-(aminomethy])-2-(hydroxyamino)-2-
oxoethyl]-4-J(4-{[({[¢-
(ethylsulfonyl)phenyljmethyl} amino)acetylla
mino} phenyl)ethynyl[benzamide

.‘,J ‘

564.6

909

Thire!

nni@ﬂ =

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl}-4-{[4-({[({4-
[(trifluoromethyTythiophenyl } methyl)amino]a
cetyl} amino)phenyl]ethynyl} benzamide

586.6

910

HN, Chtrot

Oy

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
oxosthyl]-4-{[4-({[({4-
[(trifluoromethyloxy)phenyt} methyl)amino]ac
etyl}amino)phenyllethynyl}benzamide

570.5

247




Name _

Example Structure MH+
o om | I-[(1S)-1-(aminomethyl)-2-(hydroxyamino}-24
e s e oxocthyl}4-({4-[({[(24,5- 405
T{iﬂﬁu@/ - triflnorophenylymethyljamino }acetyl)amino]p :
, henyl} ethynyl)benzamide
911 '
o o |N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2
— Mn& S oxoethyl}-4-( {4-1({[(2,34- 405
,J%l,uu | triflvorophenyl)methyljamino }acetyl)aminolp ’
' henyl}ethynylybenzamide
912
- o | N[(18)-1-(aminomethyl)-2-(hydrexyamino)-2
i ) i nJY“ on ' oxoethyl}-4-( {4-[({[(3,4,5- 540.5
ﬁ\)}w@’z‘@A ° triffuorophenylymethyl]amino}acetyl)aminop )
. henyl}ethynyl)benzamide
M3 : ]
- am  § N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
ey e oxoethyl]-4-(4-{4-{(pyrolidin-1- 4745
QﬁﬂOi/@JL ) ylacetyl)amino]phenyl}buta-1,3- :
‘ : diynyl)benzamide
914
e owe. | N[(1S)-1-(aminomethyl)-2~(hydroxyamino)-24
‘OZXQJI&JT""”“ oxoethyl]-4-(4-{4-[(azepan-1- 5026
O.,Jf_n ' ylacetyl)aminolphenyl}buta-1,3- - : )
. diyny)benzamide
915
W ot N-~{{15)-1-(aminomethyl)-2-(hydroxyamino)-2
Y H-on oxoethyl]-4-(4- {4-[(piperazin-1- 486.5
AL, = ylacetyl)amino]phenyl} buta-1,3- ’
diynyl)benzamide
916 .
\ v, mwm | N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
" Q/Qiulrn oxoethyl]-4-[4-(4- {[(4-methylpiperazin-1- | . o
QO™ . yhacetyl]amino} phenyl)buta-1,3- )
diynyl]benzamide
917
w am- | N-[(1S)-1-(aminomethyD)-2-(hydroxyaming)-2{ -
e’ ﬁlgﬂ on oxoethyl}-4-(4-{4-[(morpholin-4- 4905
OJ“_@/Ql : ylacetylamino)phenyl}buta-1,3- )
. diynyl)benzamide
918
I o | N-[(15)-1-(atninomethyl)-2-(hydroxyamino}-2{
o ’O%%OJL ':]T for oxoethiyl]4-{4-[4- ' E16.6
U"\j—u : ({{cyclohexyl(methyl)amino]acetyl} amino)phe )
nyljbuta-1,3-diynyl}benzamide

919

248



Structure

Name

MB+

Example

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-(4-{4-[({[(2-
fluorophenylymethyl]amino} acetyl)aminolphe
nyl}buta-1,3-diynyl)benzamide

- 528.6

920

921

N-{(15)-1-(zminomethy1)-2-(hydroxyamino)-2]

oxoethyl}-4-(4-{4-[({[(3-
fluorophenyl)methyl]amino }acetylaminolphe
nyl}buta-1,3-diynyl)benzamide

5286 -

922

N-{(18)-1-(aminomethy])-2-(hydroxyamine)-24
- oxoethyl]-4-(4-{4-[({[{4-
fluorophenylmethylJamino} acetylJamino]phe
nyl}buta-1,3-diynyDbenzamide

528.6

N-[(15)-1-(aminomethy])-2-(hydroxyamino)-2. |

oxoethyl]-4-(4- {4-[({[(2-
methylphenyDmethyllamino}acetyllamino Jphe
nyl}buta-1,3-diynyl)benzamide

. 5246

. 923

924

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-(4-{4-[({[(3-
methylphenylymethyl]lamino} acetyljaminolphe
nyl}buta-1,3-diynyl)benzamide

524.6

925

{methylphenyl)mettiyljamino}acetylarmino]phe

N-[(18)-1-(aminomethyl}-2-(hydroxyamino)-2
oxoethyl}-4-(4-{4-[({[(4-

nyl}buta-1,3-diynyl)benzamide

5246

926

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-2;
oxoethyl}-4-{4-[4-({[(pyridin-2-
ylmethyl)aminojacetyl} auﬁno)phenyl]buta-»l,y
diynyl}benzamide

5116

927

- | N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2

oxoethyl]-4-{4-[4-({[(pynidin-3-
ylmethyl}aminolacetyl}amino)phenyljbuta-1,3
diynyl} benzamide

5118

928

HH Thial

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-24
oxoethyl]-4-{4-[4-({[(pyridin-4-
ylmethyl)aminoJacetyl}amino)phenyljbuta-1,3

diynyl}benzamide

511.6

249




Example

Structure

Name .

M+

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-{4-(4-{[({[2-
(methyloxy)phenylimethyl} amino)acetyljamin
o} phenyl)buta-1,3-diynyl Jbenzamide

540.6

929

930

N-{(18)-1-(aminomethiyl)-2-(hydroxyamino)-21
oxoethyl]-4-{4-(4-{[({[3-
(methyloxy)phenyl]methyl}amino)acetyljamin
o}phenyl)buta-1,3-diynyl]benzamide

540.6

931

- |NH[(18)-1-(aminomethyl)-2-(hydroxyaniine)-21

~ oxoethyl]-4-[4-(4-{[({[4-
(methyloxy)phenyl)methyl} amino)acetyl]anin
o}phenyl)buta-1,3-diynyljbenzamide

540.6

. 032

{fluorophenylaminojacetyl} amino)phenyljbuta

N-[{18)-1-(aminomethy{)-2-(hydroxyamino)-21
oxocthyl]-4-{4-{4-({[(2-

1,3-diynyl}benzamide

514.5

933

N-{(1S8}-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-{4-[4-({[(3-
fluorophenyl)amino]acetyl }amino)phenyi]buta!
1,3-diynyl}benzamide

514.5

934

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-{4-[4-({[4-
fluorophenyl)aminolacetyl} amino)phenylfbuta

' 1.3-diynyl} benzamide

514.5

935

| N-[(15)- 1(aminomethy1)-2-(hydroxyamino)-2]

oxoethylj-4-[4-(4-{[(pyridip-2-
ylamino)acetyl]amino } phenyl)buta-1,3-
diynylJbenzamide

497.5

936

JN-[(18)-1-(aminomethyl)-2-{kydrox yamino)-2-

: . - -"J"“JY'W R
. N Y v OH
@uu@f‘v

oxoethyl]-4-[4-(4-{[(pyridin-3-
ylamino)acetyl]Jamino }phenyl}buta-1,3-
diynyl|benzamide

497.5

937

HH Chiml
o

o -y o

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl}-4-[4-(4- {[(pyridin-4-
ylamino)acetyl Jamino } phenyl)buta-1,3-
diynylJbenzamide

497.5

250
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1 Example

Structure

Name

MH+

938

e
D,uuo%’@i ’

Chirl

N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-21
oxoethyl]-4-]4-(4-
{I{cyclobutylamino)acetyl] amino}phenyl)buta;
1,3-diynyl]henzamide

474.5

939

N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2;
! oxoethyl]-4-[4-(4-
{{{cyclopentylamino)acetyl)amino} phenyl)bu
a-1,3-diynyljbenzamide

488.6

840

HM - . Chirt

N-[(18)-1-(amninomethyl)-2-(hydroxyamino)-2]

) oxoethyi}-4-[4-(4-

{[(cyclohexylamino)acetyljarmino}phenylybuta
1,3-diynyllbenzamide

502.6

. KM Ghirdl -

N-[(13)-1-(aminomethy])-2-(hydroxyamine)-2
oxoethyl]-4-[4-(4-

{[(cycloheptylamino)acetyllamino } phenylbut{ -

a-1,3-diynyl]benzamide

516.6

941

942

Chirsl

. o
L “lg,u-oa
e =

N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2;
oxoethyl]-4-T4-(4-
{[(methylamino)acetyljamino } phenylbuta-1,3
diynyl]benzamide

434.5

843

Chlral

_ "‘;JYu.m
o w@*’/@j Y

N-{(15)-1-(aminomethyl}-2-(hydroxyamino)-24
oxoethyl]-4-f4-(4-

{{{propylamino)acetyl]amino} phenyl)buta- 1,3J =

diynyllbenzamide

462.5

944

et

iy W@ipﬂm

N—[(lS)-1-(aminomethyl)—z-(hydroxyamino)ﬁ
oxoethyl]-4-{4-(4-
{[{butylamino)acetyl)amino} phenyl)buta-1,3-
diynyljbenzamide

4765

245

Chial

PSS _

N-{(15)-1-(aminomethyl}-2-(hydroxyamingc)-2
oxoethylj-4-[4-(4-
{[{(pentylamino)acetyljamino} phenyl)buta-1,3-
diynyllbenzamide

490.6

948

N-[(18)-1-(aminomethyl}-2-(hydroxyarmino)-2
oxoethyl]-4-[4-(4-
{[(hexylamino)acetyljamino}phenyl)buta-1,3-
diynyl]benzamide

504.6

251




Exam_ple

Name

MH+

HH
g uJYn-m
. H,Gv“w)L‘

047 |

Structure

Chiml

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-{4-[4-

({[ethyl(methyl)amino Jacetyl } amino )phenyl b
uta-1,3-diyayl} benzamide

482.5

948

HH, eal
O
by o

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl}-4-{4-[4-({f(1-
methylethyl)amino]acetyl} amino)phenyl]buta-
1,3-diynyl} benzamide

4625

949

. Hy! . Chirak

@,«Oi Pyt
.. o o
,sc)\,n\)Ln . . : )

| N-{(18)-1-(aminomethyl)-2-(thydroxyamino)-2;

oxoethyl]-4-{4-[4-({[(2-
methylpropyljaminolacetyl}amino)phenyl]but
a-1,3-diynyl}benzamide

476.5

950

N-[(15)-1-(aminomethyl)-2-(hydroxyamina)-2
oxoethyl]-4- {4-[4-({[(2-
hydroxyethyl)aminoJacetyl} amino)phenyljbuta

~ 1,3-diynyl} benzamide

464.5

951

- Chlesd

N-[(18)-1-(aminomethyl)-2-(hydroxyamino}-21
oxoethyl}-4-(4-{4-[({[2-
{methyloxy)ethyl]amino}acetyl)amino]phenyl}
buta-1,3-diynyl}benzamide

478.5

952

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-24
oxoethyl}-4-(4-{4-[({[2-
{dimethylamino)ethyllamino }acetyl)aminolph
enyl}buta-1,3-diynyl)benzamide

4916

953

N-[(18)-1-(aminomethyl)-2-(hydroxyamine)-2;
oxoeihyl}-4-{4-[4-({[(2-
cyanoethyllaminolacetyl}amino)phenyl]buta-

' 1,3-diynyl}benzarnide

473.5

954

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-{4-[4-({{(thien-2-
yimethylyaminolacetyl} amino)phenyl]buta-1,3/
diynyl}benzamide

516.6

955

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethy[}-4-(4-{4-[({[(1R)-i-
phenylethyllamino}acetyl)aminolphenyl} buta-
1,3-diynyl)benzamide

524.8

252




™

Example

Structore

Name

MY+

956

oxoethyl]-4-(4-{4-[({[(18)-1-
phenylethyl]amino }acetyl)amino Jphenyl} buta-
1,3-diynyl)benzamide

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2

524.6

957

N-[(18)-1-(aminomethyl)-2-(hydroxzyamino)-2
oxoethyll-4-{4-[4-({[(2-
phenylethyl)amino]acetyl} amino )phenylJbuta-
‘ 1,3-diynyl}benzamide

524.6

958

N-[(18)~1-(aminomethyl)-2-(hydroxyamino)-2
* oxoethyl]-4-(4-{4-f(1H-imidazol-1-
ylacetyl)aminojphenyl} buta-1,3-
) diynyDbenzamide

471.5

9569

N-[(15)-1«(aminomethyl)-2-(hydroxyamino)-2
oxoethyl)-4-{4-[4-({[(1R,2R,4S)-
bicyclo[2.2.1Thept-2-
ylaminoJacetyl} amino)phenyljbuta-1,3-
diynyl}benzamide

514.6

960

o=

| ({{(cyclohexylmethyl)amino}acetyl }amino)phe

N—[(IlS)-1~(aminomF:ﬂayl)—2-(h}rdrmcyamino)-2J
oxoethyl]-4-{4-[4-

nyl[buta-1,3-diynyl} benzamide

516.6

961

_Chiml

é‘l;,c oM
o= o
. W=

© N-{(18,2R)-2-hydroxy-1-

[(hydroxyamino)carbonylJpropyl}-4-[(6-
piperidin-1-ylpyridin-3-yDethynylihenzarmide

423.5

962

HC. OH  Criel
W_@;&;:q;,ﬂ-on ,
H,G‘@ e |

‘ N-{(15,2R)-2-hydroxy-1-
[(hydroxyarmino)carbonyl]propyl} -4~ {[6-(4-
" methylpiperazin-1-yl)pyridin-3-

yljethynyl}benzamide

438.5

963

HLC OHH‘ Chiral
y -0
e J = .

N-{(15,2R)-2-hydroxy-1-

[Chydroxyamino)carbonyl}propyl}-4-[(6-
piperazin-1-ylpyridin-3-yDethynylJbenzamide

424.5

964

Hy L il
o™

= )

4-[(6-azepan-1-ylpyridin-3-yljethynyl]-N-
{(18,2R)-2-hydroxy-1-
.[(bydroxyamino)carbonyl}propyl} benzamide

437.5

253




Example Structure Name MH+
c'v‘c:cn:ju_o“m""" 4-{[6~(cyclobutylamino)pyridin-3-yljethynyl}-
= Y |  N-{(I5,2R)-2-hydroxy-1- 409.5
e n" { [(hydroxyamino)carbonyl]propyl}benzamide
985
o J"cxc’r“n_mc"‘"" 4-{[6-(cyclohexylamino)pyridin-3-yi]ethynyl}-
o Q%OJLFI T N-{(15,2R)-2-hydroxy-1- 4375
N S o [(hydroxyamino)carbonyljpropyl} benzamide
266
°"‘°I:fu-of"’” | 4-([6-(butylamino)pyridin-3-yljethynyl) N~
. M@’L Yy {(18,2R)-2-hydroxy-1- | 4115
R : [(hydroxyamino)carbonylfpropyl jbenzamide
967
5°I:fn-of’“' 4-({6-{(2-hydroxyethyDamino]pyridin-3- :
o L yl}ethynyl)-N-{(18,2R)-2-hydroxy-1- 399.4
N |- {(ydroxyamino)carbonyllpropyl } benzamide
068
é‘*"II;'”_DH"““' 4-[(6-{[2-(dimethylamino)ethyljamino ypyridin:
o M@“LN - 3-yDethynyl]-N-{(18,2R)-2-hydroxy-1- | 4265
W | [(iydroxyamino)carbonyl]propyl}benzamide
969
TS N-{(18,2R)-2-hydroxy-1-
’@%@"‘Fg Fron [(hydroxyamino)carbonyllpropyl}-4-({6- | . -
@’\ﬁ W [(phenylmethyl)amino]pyridin-3- )
‘ yl}ethynyl)benzamide
970
N o™ - [4-{(6-{[(4-flucrophenyl)methylJamino}pyridin
' [j/::’Q'i Y " 3-yDethynyl]-N-{(18,2R)-2-hydroxy-1- 463.5
g@A " [(hydroxyamino)carbonyl]propyl} benzamide
971
JCa O chimd N-{(18,2R)-2-hydroxy-1-
NG lfij;ll’m_uH [(hydroxyamino)carbonyl]propyl}-4-{[6- 432.4
Ca S s ‘ (pyridin-4-ylamino)pyridin-3- o
yllethynyl} benzamide
972
PN M | 4-[(6-chiloropyridin-3-yDethynyl}-N- {(18,2R)-
N | 2-hydroxy-1- 3748
B [(hydroxyamino)carbonyljpropyl}benzamide
973

254
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Example

Structure

Name

MH+

974

Chlral

H:c\f,"tua

I
e n

1,1-dimethylethyl (25)-2-[({4-[(4-
ethylphenyl)ethynyllphenyl} carbonyl)ammo}-
3-(hydroxyarnino)-3-oxopropylcarbamate

452.5

975

N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-21 -

oxoethyl] 4-{4-[4-( {[(15)-1-(aminomethyl)-2-
(hydroxyaming)-2-
oxoethyl]ammo}caxbonyl)phenyl]buta—1 3-
diynyl}benzamide

493.5

976

N-{(18,2R)-2-hydroxy-1-
[(hydroxyammo)carbonyl]propyl}-4_{ [4-
{morpholin-4-
yimethyl)phenyllethynyl}benzamide

438.5

977

4012~
aminogthyl)amino]methyl} phenyl)ethynyl]-N-
' {(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl} benzamide

411.5

978

4-{ {4-[((28)-2-amino-5-
{[amino(imine)methyljamino }pentanoyl)armin
ofphenyl} ethynyl)-N-{(15)-1-(aminomethyl)-2]

(hydroxyamino)-2-oxoethyl]benzamide

495.6

979

[(hydroxyammo)carbonyl]propyl}ammo)carbo

(28)-6-amino-2-({[4-{ {4-I({(15,2R)-2-
hydroxy-1-

nyl}phenyl} ethtynyl)phenyljcarbonyl} amino)he,
xanoic acid

511.5

980

(28)-6-amino-2-({[4-({4-[({(15,2R)-2-
hydroxy-1-
f(hydroxyamino)carbonyl]propyl} amino)carbo
nyliphenyl} ethynyl)phenylJacetyl} ammo)hexa
noic acid

525.6

981

QHChirat

5-{[{28)-3-(hydroxyamino)-3-oxo-2-({[4-
{phenylethynyl)phenyl]carbonyl} amino)propyl
Jamino}-5-oxopentanoic acid

438.4

982

N-(2-aminoethyl)-N-[(25)-3-(hydroxyamino)-
3-ox0-2-({[4-
(phenylethynyl)phenyljcarbonyl} amino)propyl
pentanediamide

1

480.5




Example Strueture Name . MH+
N-[{(185)-1-{(2,6-dioxopiperidin-1-yl)methyl]-2
(hydroxyamino)-2-oxoethyl]-4- 420.4
(phenylethynyl}benzamide
983
| mu- " NN bis[(28)-3- (hydroxyamine)-3-oxo-2-{{[4-
O/@iu "V O (phenylethynyl)phenyl]carbonyl}amino)propyl] 743.8
Ipentanediamide .
984
CH, Chiral
o
E?HJ\Q N-((158)-2~(hydroxyamino)-2-oxo-1-{[({[(1S)-
g H . - 1-
_ O A phenyleﬂlyl]amino}acetyl)axrﬁno]n{ethyl}eﬂlyl 485.6
® - )4-{phenylethynyl}benzamide
985 '
5‘35 CHy,  Chirai
. N, N-{(15)-2-hydroxy-1-
P 0 0 " |[(hydroxyamino)catbonyl]-2-methylpropyl}-4-| 353.4
0 Z : (phenylethynyl)benzamide
986
HN, Chiral ‘ . .
2 Hoom N-[(15)~1~(aminomethyl)-2-thydroxyamino)-2-
= Yy - oxoethyl]-4-[(6-piperidin-1-ylpyridin-3- 408.5
s ylethynylbenzamide
987 '
HM Chiral . . ) .
2 h’ﬁ-m N-{(1S)-1-(aminomethyl)-2-(hydroxyamino)-2;
~ T oxoethyl]-4-[{6-morpholin-4-ylpyridin-3- 410.4
o_jF : ylethynyl]benzamide
988
HN, Chiral . :
o JY“‘““ N-[(15)-1-(aminornethyl)-2-(hydroxyamino)-2-
T L oxoethyl]-4-{{ 6-(4-methylpiperazin-1- . 423.5
net ST y)pyridin-3-yl]ethynyl }benzamide
989
| "‘_“JYH_OH“""' N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-21
- Dz@l L oxoethyl]-4-{(6-piperazin-1-ylpyridin-3- 409.5
w7 , , ylethynyl]benzamide
990 '
HA Chral . .
_ J\ﬂ’ﬁ_m N-[(18)~1-(aminomethyl)-2-(hydroxyamino)-2;
e L oxoethyl]-4-(6-azepan-1-ylpyridin-3- 4225
(O yD)ethynyljbenzamide
9291

256
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Exarmple

Structure

Name

902

N-[(18)-1-(aminomethyl)-2-(hydroxyamine)-2
oxoethyl]-4-{[6-(cyclobutylamino)pyridin-3-
yljethynyl} benzamide

MH+

394.4

993

| oxoethyl}-4-{[6-(cyclohexylamino)pyridin-3-

N{(18)-1-( aminomethyl)~2-(hydmxyf;nmino)—21

yijethynyl}benzamide

422.5

994

N-[(18)-1-(aminomethyl)-2 -(l13,'dn:)xyamino)-2J
oxoethyl}-4- {[6-(butylaminc)pyridin-3-
ylJethynyl} benzamide

396.5

995

N-{(18)-1-(aminomethyl)-2-{(hydroxyamino)-2
oxoethyl]-4-[(6-{[2-

(methyloxy)ethylJamino} pyridin-3-
yDethynyl]benzamide

398.4

996

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{[4-
(piperidin-1- '
yimethyl)phenylJethynyl} benzamide

436.5

997

4-[(4-{[(25)-2-amino-3-(4-
aminophenyl)pmpanoyl]amina}phenyl)ethynyl“
I-N-{(15,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyljpropyl}benzamide |

516.6

098

4-((25)-2-amino-3-{[4-({4-[({(1S,2R)-2-

_ hydroxy-1-
[(hydroxyamino)carbonylilpropyl}emino)carbo
 nyl]phenyl} ethynyl)phenyl]amino}-3-

oxopropyl)benzoic acid

5456

999

nolon okl

573.6

1000

N-{(18,2R)}-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-( {4-[({[1-
' (hydroxymethyl)-2-
methylpropyljamino} acetyl)aminejphenyl }eth
ynyl)benzamide

497.6

257




Example

Structure

MH+

1001 |

Yoy Chiral

Name

4-{4-(3-aminophenyl)buta-1,3-diynyl}-N-
{(15,2R)-2-hydroxy-1-
[(bydroxyamino)carbonyl]propyl}benzamide

378.4

1002

Chiral

4-{4-(3-{[(2-
aminoethyl)aininojmethyl} phenyl)buta-1,3-
diynyl]-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl} benzamide

4355

1003

5-[(4-{{4-({[(1S)~1~(aminomethyi)-2-
(hydroxyamino)-2-
oxocthyl]amino} carbonyDphenyl]ethynyl}phe
nyDamino]-5-oxopentanoic acid

453.5 .

1004

KM,  Chiral

N

N-(2-aminoethyl)-3-{4-[4-({[(15)-1-
(aminomethyl)-2-(hydroxyamino)-2-
oxoethyljamino } carbonyl)phenyiJbuta-1,3-
diynyl }benzamide

434.5

1005

N-[(15)-1-(aminomethyl)-2-(kydroxyamino)-2/
oxoethyl}4-{4-[3-(aminomethyl)phenyl]buta-
1,3-diynyl}benzamide

3774

1006

N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2;
oxoethyl]-4-{4-[3-
(trifltoromethyl)phenyl]buta-1,3-
diynyl } benzamide

416.4

1007

NH,  Chiral

Dn ou“’“

N-{(15)-1-(aminomethyl)-2~(hydroxyamino)-2
oxoethyl]-4-buta-1,3-diynylbenzamide

272.3

1008

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-24
oxoethyl)-4-[4-(2-methylphenyl)buta-1,3-
diynyl|benzamide

362.4

1009

4-(4-{4-{(3-
aminopropanoyl)amino|phenyl} buta-1,3-
diynyl)-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}benzamide

449.5

258
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Example -

Structure

Name-

MH+

1010

: 4-[4-(3-
{[(aminoacetyl)amino Imethyl}phenyDbuta-1,3
diynyl}-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbouyl]propyl }benzamide

449.5

1011

4-(4-{3-[(aminoacetyl)amino]phenyl} buta-1,3-
diynyl)-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)catbonyl]propyl } benzamide

4354

1012

4-14-(4-{[(28)-2-
aminopropanoyl]amine )} phenyl)buta-1,3-
diynyl}-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl} benzamide

449.5

1013

4-(4-{4-[(aminoacetyl)amino Jphenyl} buta-1,3-
diynyl)-N-[(1S)-1-(aminometiyl)-2-
(hydroxyamino)-2-oxoethyl]benzamide

4204

4-[4-(3-
{[(amincacetyl)amino]methyl) phenyl)buta-1,3
diyayl]-N-[(18)-1-(aminomethyl)-2-
(hydroxyamino)-2-oxoéthyljbenzamide

434.5

1014.

1015

IN-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2;

_ oxoethylj-4-(4-{4{(3-
aminepropanoyl}amino]phenyl}buta-I,3-
diynyl)benzamide

434.5

1016

4-(4-{3-[(aminoacetyl)amino]phenyl} buta-1,3-
diynylD)-N-[(1S)-1-{aminomethyl}-2-
(hydroxyamino)-2-oxocthyl]benzamide

4204

1017

4-[(4-{[(28)-2~amino-3-(4-
hydroxyphenyl)propanoyllamino }phenylethy
_ nylj-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl }benzamide

517.6

1018

4:(4-{4-[(aminoacetyl)amino]phenyl }buta-1,3-
diynyl)-N-{(18,2R)-2-hydroxy-1-

o [(hydroxyamino)carbonyl]propyl}benzamide

4354

239




MHA+

Exdmple Strueture Name
o HAt e | N-[(18)-1-(aminomethyl}-2-(hydroxyamino)-24
, L DNJYNOH oxoethyl]-4-({4- 409.5
mc\/\,_ﬁv@/@i © [(butylammo)memyl]Phenyl}eﬂmynyl)benzaml :
: de
1019
L :n"*“J\(H_OH‘:F‘%“‘ IN-[(18)-1-(aminomethyl)-2~(hydroxyamino)-2] -
Q e = D Y oxoethyl]-4-{[4-(piperidin-1- 421.5
_ . ylmethyljphenyl]ethynyl} benzamide
1020°
©Hy Chiral . . .
a hj\rﬁ-on N—[(lS)-l-(armnomcthy])—?.—(hydmxyammo)—Z— .
= (1Y oxoethyll4-f(4- 352.4
- : formylphenyl)ethynylJbenzamide
1021
c:goilu Chiral . N- {(1 S ,2R)-2fhydxoxy- 1-
N —OH 3 3 r - .
— Oy Y 1 [(hydxoxymno)c_arbonyl]propyl}—4 ({4- 432 5
Moy (>  [(methylsulfonyDamine]phenyl} ethynylbenza '
S mide
1022
' owat | N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
”j‘r“_"" | oxoeti}-4-({4- 417.5
H,c_g,-ﬂ @ [(methylsﬂfonyl)azmno]phenyl} ethynyl)benza -
: mide
1023
_ Cewm | N-[(18)-1-(aminomethyl)-2-(hydroxyanino)-2.
NJY"'“" oxoethyl}-4-({4- 479.5
@—s- & {(phenylsulfonyl)amino]phenyl} ethynyl)benza ’
. mide
1024
o i N—[(1S)—1-(aminqmethyl)—2—(hyd:oxyanﬁno)-2-
O/O)Lﬂ yton oxoethyl]-4-(4- {4~ 503.5
any = [(phenylsulfonyl)amino]phenyl}buta~1,3- | )
o diynyl)benzamide
1025 '
h o " gt I N-[(1S)-1-(aminomethyl)-2-(hydroxyamine)-2]
) ' Gl oxoethyl]4-{[4-(morpholin-4- 423.5
L) Yimethyl)phenyljethynyl}benzamide
1026
: 0"-”)\"./”" See - IN-[(18)-1-(aminomethyl)-2-(hydroxyamino)-24
HIC"GI v@(//@“ﬁ e oxoethyl]-4-( {4-[(4-methylpiperazin-1- 436.5
yDmethyl]phenyl } ethynyl)benzamide
1027

260




|_Example

Structure

Name

MH*

1028

N Chi

£ o
Ho"vn Y

N—[(1S)-1-(anrxinomathy.l)-2—(hydmIq,ra:mix‘m;))—2J
_oxoethyl]-4-[(4-{[(2-
hydroxyethylyaminojmethyl} phenyl)ethynyl]b
enzamide

3974

1029

N-[(15)-1~(aminomethyl)-2-(hydroxyamino)-2|
oxoethyl]-4-{[4-({[2-
{methyloxy)ethyljamino} methyl)phenyi]ethyn
yl}benzamide

411.5

1030

N—[(lS)- ~(aminomethy])-2-(hydroxyamino)-2 l
oxoethyl]-4-({4-
[(cyclohexylannno)meﬁlyl]phenyl}ethynyl)ben
zamide

435.5

1031

N{(1S)-1-(aminomethyl}-2-(hydroxyamino)-24
oxoethyl]-4-[(4-
{[(phenylmethyl)aniinolmethyl }phenyl)ethyny

' IJbenzamide

4435

1032

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-[(6-chloropyridin-3-
yl)ethynyllbenzamide

359.8

1033

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-(4-{4-
[{({[6-(methyloxy)pyridin-3-
yllamino} acetylyaminolphenyl}buta-1,3-
diynyl)benzamide

542.6

1034

DII Chinl

: ﬁ"ﬁu@fai "

4-{4-[4-({[{6-chloropyridin-3-
yDaminoJacetyl}amino)phenyl]buta-1,3-
diynyl}-N-{(1S,2R}-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}benzamide

547.0

1035

Chiral
0 HI[ ~OH

N-{(15,2R)-2-hydroxy-1-
[(ydroxyamino)carbonyl]propyl} -4-{[4-
{pyrrolidin-1-
ylmethyl)phenyllethynyl }benzamide

4225

1036

W;/T:,Hﬂ Chiral
= CoH
He

4-({4-[(ethylamino ymethyllphenyl} ethyny)-N-|
{(1S8,2R)}-2-hydroxy-1-
{(bydroxyamino)carbonyllpropyl} benzamide

396.5

261




Example

Struciure

Name

M+

1037

. Wﬁ Chirat
AN OH
Ha

4-({4-
[(dlmethylaxmno)methyl]phenyl} ethynyl)-N-
{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl])propyl}benzamide

396.5

Chiral

3 £ n"on
7 WAl

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-( {4~[(4-
methylpiperazin-1-
yl)methyl]phenyl}ethynyl)benzamide

451.5

1038

1039

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-{[4-({[3-
(1H-imidazol-1-
yl)propyl]ammo}methyl)phenyl]ethynyl}bﬁnz
amide

476.5

1040

N-[(15)-1-(aminomethyl)-2-(hydroxyaming)-2-

oxoethyl]-4-(4-thien-2-yibuta-1,3-
diynyl}benzamide

3544

1041

)
HyCa M
£ e
f Hg -

Chtrg?

N,N,N-triethyl-2-{[4-(4-{4-[({(18,2R)-2~
hydroxy-1-
[(hydroxyamino)carbonyl]propyl} amino)carbo
nyllphenyljbuta-1,3-diynyl)phenyljamino}-2-
oxoethanamininm

520.6

1042

4-[4-(2-aminophenyl)buta-1,3-diynyl}-N-
{(18,2R)-2-hydroxy-1- ‘
[(hydroxyamino)carbonyl)propyl} benzamide

378.4

1043

4+[4-G3-{[(>-

_ aminoethyl)aminojmethyl} phenylybuta-1,3-

diyny1}-N-[{15)~1-(aminomethyl)-2-
(hydroxyamino)-2-oxoethyljbenzamide

420.5

1044

H,G Hoy  Chial

N CoH
Nrd

LA

\}
N\

4-buta-1,3-diynyl-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

287.3

1045

. o] - H o
H,N\:)L i :

EH‘.

HC OH  chiesd
Lrn-m

4-{4-(4-{[(25)-2-amino-4-
methylpentanoyllamino} pheayDbuta-1,3-
diynyl}-N-{(18,2R}-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}benzamide

491.6

262




Example

Structure

Name-

MH+

1046

-c}ﬁu -

oH Chiral

NH

(28)-N-[4-(4-{4-[({(15,2R)-2-hydroxy-1-
{(hydroxyamino)carbonylJpropyl} amino)carbo
nyljphenyl}buta-1,3-diynyl)phenyl]pyrrolidine

2-carboxamide

475.5

1047

MO OH  cinl
~OH

P o

(28)-N-[4(4-{4-[({(18,2R)-2-hydroxy-1- -
[(hydroxyamino)carbonyl]propyl}amino)carbo
nyliphenyl}buta-1.3-diynyphenyl]piperidine-

2-carboxamide

489.5

1048

) éﬁ,cﬁlﬁ-oﬂmm
N :

== o

4-[4-(4-{[(25)-2,3-
diaminopzopanoyl]amine}phenyl)buta-1,3-
diyayl}-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

464.5

1049

H oH Chirt

_ i ';]:rn-oﬂ
Mu@/@i ;

b

4-{4-(4-{[(2S)-2-amino-3-(1H-imidazol-4-

_yl)propanoyl]ammo}phenyl)buta—1 3- diynyl]-

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}benzamide

5155

1050

ALV A,
i
H:capuﬁ .

N-[1-[(hydroxyamino)carbonyl]-2-
(propylamino)propylj-4-[(4-
{[(propylamino)acetyl]amino } phenyl)ethynyl]
benzamide

494.6

1051

ITH
// HO‘OH

A%
{[{cyclobutylamino)acetyl]amino } phenyl)ethy
ayl]-N-{2-(cyclobutylamino)-1-
[(rydroxyamino)carbonyl]propyl}benzamide

518.6

1052

N-{(18,2R)-2-amino-1-
[(hydroxyamino)carbonyl]propyl }-4-[(4-
{[(cyclopropylaminc)acetyl]amino} phenybeth
yoyi]benzamide

450.5

1053

RO =NENH Chisal
Peaai
HJ

LI(1R,28)-2-[({4-[(4-
{[{cyclopropylamino)acetyi] annno}phenyl)eth
ynyl]phenyl}carbonyl)amino]-3-
(hydroxyamino)-1-methyl-3-oxopropyl]triaza-
1,2-dien-2-jum

477.5

1054

He NH, Chirat
SRS
[ AP a
Vi O

N-{(18,2R)-2-amino-1-
[(hydroxyamino)carbonyl]propyl}-4-( {4-[({[(4
fluorophenyl)methyljamino }acetyl)amino]phe

nyl}ethynyl)benzamide

518.6
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Example

Structure

~ Name

_MHE+

1055 -

aH’c ay,  Chira)

H Lo
@qu

N-{(18.2R)-2-amino-1-
[(hydroxyamino)carbonyllpropyl}-4-( {4-[({[(3
flvorophenylymethyl}amino }acetyl)amino Jphe

nyl} ethynyl)benzamide

518.6

1056

nlc NH,
O oy

N-{(18,2R)-2-amino-1-
" [(hydroxyamino)carbonyl]propyl}-4-[(4-
{[(propylamino)acetyl]amino} phenyl)ethynyi]
benzamide

452.5

1057

DH_,c y, il

R
Qs O

N-{(18,2R)-2-amino-1-
[(hydroxyamino)carbonyl]propyl}-4-{[4-
{{[(phenylmethyl)amino]acetyl} amino)phenyl]
ethynyl}benzamide

500.6

1058

. ucﬁn:nn Chiral
QA i, O /.A

1-((1R,28)-3-(hydroxyamino)-1-methyl-3-ox0-
2-{[(-{14-
( { [(phenylmethyl)aminoJacetyl}amino)phenyl]

_ ethynyl} phenyl)carbonyl]amino}propyl)triaza-

1,2-dien-2-ium

527.6

1059

H_,C N, Chieal

D,ULN Ly '

N-{(18,2R)-2-amino-1-
[(hydroxyamino)carbonyl}propyl}-4-[(4-
{Hcyclobutylamino)acetylJamino } phenylethy
nyl]benzamide

464.5

1060

H G N=NENH Chinal

i,
njt/

1-[(1R,28)-2-{({4-[(4-

A {I(cyclobutylamino)acetylJamino } phenylethy

ayllphenyl} carbonyl)amino}-3-
{hydroxyamino)-1-methyl-3-oxopropyl]iriaza-
1,2-dien-2-iom

491.5

1061

GHy  Chiral
In’ H oM |
0

4‘[(4"3ﬂ1ylphﬂny1)ethynyl]—N-{(1s)-1-
[(hydroxyamino)carbonyl]-2-
methylpropyl}benzamide

365.4

1062

Chiral

4-(4-{4-[(ethylamino)methyl]phenyl} buta-1, 3—
diynyl}-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

420.5

1063

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2;

oxoethyl]-4-[4-(3-aminophenyl)buta-1,3-
diynyljbenzamide

363.4

264




Example

Structure

Name

MH+

1064

HECs OH O
Y
'_':N/\/Ir' .

ira)

4-(4-{3-I(4-aminobutanoyl)amino]phenyi} buta
1,3-diynyl)-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamine)carbonyljpropy!} benzamide

463.5

HyCo -OH Chiral
PEN
oM
SH RN
,;

He P

<

N-{(18,2R)-2-hydroxy-1-
[(hydroxysmino)carbonyllpropyl }-4-[4-(3-
hydroxyphenyl)buta-1,3-diynyl]benzamide

3794

1065

HyCa, -OH Chirat
g AN
C Oy
o
= .

4-(4-{2-[(aminoacetyl}amino Jphenyl} buta-1,3-
diynyl)-N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl} benzamide

. 4354

1066

1067

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-21
oxoethyl]-4-{4-[2.4-bis(methyloxy)pyrimidin-
5-yl]buta-1,3-diynyl}benzamide

4104

1068

(25)-6-amino-2-{[(4- {4-{4({[(1S)-1-
(aminomethyl)-2-(hydroxyatnino)-2-
oxoethyljamino} carbonyl)phenyljbuta-1,3-

’ diynyl}phenyl}carbonyl]aminoe } hexanoic acid

520.6

1069

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-2

oxoethyl]-4-[4-(2-aminophenyl)buta-1,3-
diynyl]benzamide

363.4

1070

NH,  Chral

4-{4-(4-{2-[(2-aminoethylamino]-2-
oxoethyl} phenyl}buta-1,3-diynyl]-N-[(1S5)-1-
(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]benzamide

4485

1071

/q’“ﬁ Chiiral
! ~aH
N &

N-[(18)-1-(aminomethyl)-2-(hydroxyaminc)-2;
oxoethyl]-4-[4-(2-aminopyrimidin-5-yl)buia-
1,3-diynylJbenzamide

365.4

Ry

1072

4-(4-{3-[(4-aminobutanoyl)aminoJphenyl}buta
1,3-diynyl)-N-{(1S)-1-(aminomethyl)-2-
{(hydroxyamino)-2-oxoethyl]benzamide

448.5

265




Example

Struciure

Name

| “MH+

1073

NH,  Chiral

):'rn"ou
a

4-(4-{2-[(amimoacetyl)amino]phenyl} buta-1,3-
~diyny?)-N-[(15)-1-(aminomethyl)-2-
(hydroxyamino)-2-oxoethyl|benzamide

420.4

1074

4-[4-(4-{2-[(2-aminoethy])amino]-2-
oxoethyl}phenyl)buta-1,3-diynyl]-N-{(15,2R)-
2-hydroxy-1- .
[(hydroxyamino)carbonyl]propyl} benzamide

483.5

1075

- A4-(4-{1(2.3- .
dihydroxypropyl)aminojmethyl} phenyl)buta-
1,3-diynyl}-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl propyl} benzamide

466.5

1076

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl }-4-(4-{4-
[({f2- .
(methyloxy)phenylJmethyl }amino)methyl]phe

512.6

1077

CaOH  Chiral
o H.
Agften
o

nyl}buta-1,3-diynyl)benzamide

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl} <4-(4-{4-
{(pyridin-2-ylamino)me thyi}phenyl}buta-1,3-
diypyl}benzamide

469.5

1078

quwﬁ

h i _arﬁinoeﬂlyl)amino]methyl}phenyl)buta-1,3*

A (A-{12-

diyoyl]-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

‘ 435.5

1079

S ~CHChiral

nig/ H"0!‘!

4-[(4-ethylphenyl)ethynyl}-N-[(1R)-1-
[(ethyltiio)methyl]-2-(hydroxyamine)-2-
oxoethyl]benzamide

397.5

1080

S ~CHChiral

() T ”/(gnm
NSey
oH

_ ‘: aminopropanoyljamino}phenylethynyl]-N-
[(1R)-1-[(ethylthio)ymethyl}-2-(hydroxyamino)

4{(4-{[(25)2-

2-oxoethyl]benzamide

455.5

1081

NH,  Chiral

FLOH
0

N-[(19)-1-(aminomethy])-2-(hydroxyamino)-21
oxoethyl]-4-[4-(3-chlorophenyl)buta-1,3-
diynyl|benzamide

382.8
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Example

Structure

Name

MH+

1082

NH, Ot

. O H’l;(“ OH

N-[{18)~1-(aminomethyl)-2-(hydroxyamino)-2;

| oxoethyl]-4-{4-[3-(methyloxy)phenylJbuta-1,3

divnyl¥benzamide

378.4

1083

H; OH  Chiral
I LI{“‘(.\H
. H .

a

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-(4-{4-
[(methylsnlfonyl)amino Jphenyl} buta-1,3-
“diynyl)benzamide

456.5

H;Sa OH  Chrat
[=]

N-{(15,2R}-2-hydroxy-1-
[(hydroxyamino)carbonylpropyl}-4-(4-{3-
[(methylsulfonyl)amino]Jphenyl} buta-1,3-
diynyl)benzamide

456.5

1084

NH

H /;r li DHChlrai

o .

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-(4-pyrazin-2-ylbuta-1,3-
diynyl)benzamide

350.3

1085 .

1086

H,c OH  Chiral

N-{{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-[4-(3-
nitrophenyl)buta-1,3-diynyl]benzamide

408.4

1087

H_,C..SJI o
7
o

ﬁ" Chirat
) gy

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-[(3-
{[(methylsulfonyl)aminoJmethyl}phenylethyn
yllbenzamide

448.5

1088

HyCa, -OH Chiral
R N
L ~oit
[

4~[(2-formylphenyl)ethynyl]-N-{(15,2R)-2-
bydroxy-1-
[(hydroxyamino)carbonyl]propyl}benzamide

367.4

1089

P ﬁjrn o
o] 0 ‘

HG OH

N-{(1R,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{(3-
{[(methylsulfonyl)amino jmethyl} phenylethyn,
yl]benzamide

448.5

1090

Chiral

Ca OH
C e

4-( {2-{(aminoacetyl)aminolphenyl} ethynyl)-N{

{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

411.4

267




Name

'|_Example Structure MH+
“’“I:'ﬁm""“" N-{(1S)-2-hydroxy-1-
LI J(hydroxyarino)carbonyllpropyl}-4- {4-[3- 462.5
o~ & ) (morpholin-4-ylmethyl)phenyl]buta-1,3- )
o A diynyl}benzamide
1091
_ M Chlrml N{(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
0D I n)Yn""" : oxoethyl]-4-({4- 367 4
Tt = .S [(methylamino)ymethyl}phenyl} ethynyl}benzam| )
. : ' ide
1092
HN Chimt N—[(lS)—-l (aminomethyl)-2-(hydroxyamino)-2;
S B oxoethyl]-4-({4- |
i S i 381.4
me N L= : [(eﬂlylamlno)mcﬂlyl]phenyl}ethynyl)benzaml
. de
1093
. - N-[(1S)-1(aminomethyl)-2-(hydroxyamino)-2;
- "’“J\rn-m. oxoethyl-4-({4- - 3955 -
WL ° [(propylamino)methyljphenyl}ethynyl)benzam; ’
T : ide
1094
: H?Y o | N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
: )Xo oxoethyl]-4-({4-
&GWNM ° {(pentylamino)methyljphenyl}ethynyl)benzam)| 423.5
' ide
1095 .
- s N—[(lS)— -(aminomethyl)-2-(hydroxyamino)-2
8L _M-on oxoethyl]-4-({4-
mch,.@f‘/QL ° [(hexylammo)memyl]phenyl}ethynyl)benzann 4378
' : ) de
1096
' e e N—[(IS) 1-(aminomethy1)-2-(hydroxyamino)-2
o= onoetiyT}-4-{(4-{(1 305.5
Heo N > ' miethylethylamino}methyl} phenyl)ethynyi}ben| )
e zamide
1097
” o | N-[(18)-1-(aminomethy1)-2-(hydroxyamino)-2]
PPN Lrn.m oxoethyl]-4-[(4-{[(2-
WS eatlLR: - 4005
" i meﬂlylpropyl)ammo]methyl}phenyl)eﬂlynyl]b
enzamide
1098
L Chiral N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2;
oy oxoethyl}-4-[(4-{[(1,1-
e “ Q = a . . 409.5
o dimethylethyl)amino]methyl} phenylethynyllb
‘ enzamide
1099

268




Example

~ Structure

Name

T

1100

Chlral

|0 ﬂj*ﬂ'w

N-[(18)-1~(aminomethyl)-2-(hydroxyamino)-24
oxoethyl]l-4-({4-
[(dimethylamino)methyl)phenyl }ethymyl)benz.
amide

381.4

1101

© Chirl

, Wc;../n ”%JNHDH

N-[(1S)-1-(aminomethyl)-2-(hydroxyamine)-2;
oxoethyl]-4-[(4-
{[ethyl(methyl)amino)methyl} phenyl)ethynyl]

' benzamide

385.5

1102

. . M, -
) L b} HJYH-DH
H.&Wu M o

Chiral

N-{(15)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]4-{[4-({[2-
(dimethylamino)ethyl]amino }methyl)phenyi]et
hynyl} benzamide

424.5

1103

Ghiral

' ' Hp
S
ne, Q'/W" °
.y ;

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-{[4-({{4-
(dlmethylammo)butyl]amm}methyl)phenyl]et
hymyl}benzamide

452.6

1104

HM, - Chiral

A uJYn-m.

-
H = a
Hgporr Q

N-[(1S)-1-{aminomethyl)-2-(hydroxyamino)-2;

oxoethyl}-4-[(4-{[(2-
cyanoethyl)amino Jmethyl} phenyDethynyllben
zamide

4065 |

1105

4-{[4-({[2-
(acetylamino)ethyl]amino }rmethyl)phenyl]ethy
nyl}-N-[(15)-1-(aminomethyl)-2-
(hydroxyammo)-2-oxoethyl]benzarmdc

438.5

1106

4-(4-([(2-
anunoethyl)ammo]meﬂ1yl}phenyl)eﬂ1yny1] N-
[(18)-1-{aminomethy])-2-(hydroxyamino)-2-.
oxoethylJbenzamide

396.5

1107

N-{(18)-1-(zminomethyl)-2-(hydroxyamine)-24 -

oxoethyl]-4-[(4-{[(3-
hydroxypropyl)amino Imethyl} phenyl)ethynyl]
benzamide

411.5

1108

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-

oxoethyl]-4-{[4-({[3-
(methyloxy)propyl] armno}methyl)phenyl]eﬂly
nyl} benzamide

425.5
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Example _Structure Name MH+
. a1 N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
Lﬂ*ﬂm oxoethyl]-4-{[4-({methyl{2- 495.5
m&oﬂvg" L r= ® (methyloxy)ethyl]amino jmethyl)phenyl]ethyn )
yl}benzamide
1109
e e N-[(15)-1-(aminomethyl)-2-(hydroxyamine)-2-
. i mJYn-m oxoethyl]-4-{[4-({[3-(2-oxopymolidin-1- | oo
T ° yl)propylJamino} methyl)phenyl]ethynyl} benz )
amide
1110
s ww | N(18)-1-(2minomethyl)-2-(hydroxyaming)-2{ .
. N [R\rﬂ o oxoethyl]-4-[(4- {{(3-morphelin-4- '
':jnwﬂ ¢ yipropyl)arnine]methyl } phenyl)ethynyl[benza 480.6
mide
1111
oM o N-{(15)-1~(aminomethyl)-2-(hydroxyamine)-21
0 Ay o oxoethylj4-({4- 2095
v,ﬁ_ = . ° [{cyclopropylamino)meihyllphenyl}ethynylibe )
nzamide
1112
i Enlral N-[(18)-1~(aminomethyl)-2-(hydroxyamino)-2
iy oxosthyl]-4-( {4- 4075
G L= © {(cyclobutylamino)methyljphenyl}ethynyljben ’
zamide .
1113
L ot | N-[(15)-1-(aminomethyl)-2-(hydroxyamine)-2-
g oy oxocthiyl}4-({4- 215
UH . [{cyclopentylamino)methyl]phenyl} ethynyl)be -
. . nzamide
1114
_ s Ghial N-i(1 S)-l-(aminomethyl)-z—(hydroxyanﬂno)-z
o= oy o oxeetinTH (1 249.6
Y -, [(cyclobeptylamino)methyllphenyl} ethynylybe :
nzamide
1115
L Coiral N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-21
u e cnoetti} ({4 463.6
O’ & | i{cyclooctylamino)methyl]phenyl} ethynylben )
zamide
1116
‘ o"’"JYn_DHC"‘“' N-[(18)-1-(aminomethyl)-2-(liydroxyamino)-2
a u Y oxoethyl]4-{[4-(pyrrolidin-1- 407 5
ylmethyl)phenyl]ethynyl} benzamide
1117

270




Example

Structare

Name

MHH+

1118

Chiial

O HJYH-OH

N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-{{4~(azepan-1-
ylmethyl)phenyljethynyl} benzamide

435.5

CMPYN“ .

| N-[(18)-1-(aminomethyl)-2-(hydroxyamine)-2:

oxosthyl]-4-[(4-{[(3R)-3-
, (dimethylamino)pyrrolidin-1-
yljmethyl}phenyl)ethynyljbenzamide

450.6.

1119

1120

H,c. .CH,

N-{(15)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-[(4-{[(35)-3-
(dimethylamino)pyrrolidin-1-
yljmethyl} phenyl)ethynyl]benzamide

450.6

1121

© 4 (4 {[(3R)-3~(acetylamino)pyrrolidin-1-
yljmethyi}phenylethynyl]-N-[(18)-1-
(aminomethyl)-2-(hydroxyamino)-2-
oxoethyllbenzamide

464.5

1122

L}
Iz
[

4-1(4-{[(3S)-3-(acetylamino)pyrrolidin-1-
yllmethyl} phenyl)ethynyl]-N-[(1S)-1-
(aminomethyl)-2-~(hydroxyamino)-2-
oxoethyl]benzamide

464.5

1123

N-{(15)-1-(aminomethyl)-2-(hydroxyamine)-2-
oxosthyl]-4-{[4-(1,4"bipiperidin-1'-
yhmethyl)phenyljethynyl} benzamide

504.6

1124

N-{(15)-1-(zminomethyl)-2-(hydroxyamino)-24
oxoethyl]-4-[(4-
{[(cyclohexylmethylyaminolmethyl} phenyl)eth|
ynyl]benzamide

449.6

1125

HH Ghirat

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-[(4-

{[eyclohexyi(methyl)anznomethyl} phenyl)eth:
ynylJbenzamide

1

449.6

1126

N-{(15)-1-(aminomethyl)-2-(hydroxyamine)-2

oxoethyl]-4-{[4-({{(1R)-1-
phenylethyl]Jamino } methyl)phenyl]ethynyi} be
nzanide

457.5

271




~ MH+

7 Example Struciure Name
s ] am | N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2-
HVO%@)L “J\E’ . oxoethyl]-4-{[4-({[(15)-1- 457.5
G\gn, - _ phenylethyl]amino}methyl}phenyl]ethynyl}be i
nzamide '
1127
. : . v |N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2;
@/@E oy oxoethyl]-4-{(4-{[(thien-2- 4495
3N ° ylmethyl)aminolmethyl} phenyDethynyl]benza | )
: S mide
1128
S Gl ..N-[(lS)—l-(anﬁnomethyl)-il-(hydroxymnino)—iz-
IL,OXOJ‘HJ\EN o oxoethyl]-4-f(4-{[(2- 4575
@A' ‘ phenylethyl)amine]methyl}phenyl)ethynyl]ben )
zamide
1129
HA Chlral -
s NJYN._.,H N-[(18)-1-(aminomethy1)-2-(hydroxyamino)-24
UH == "¢ oxoethyl]-4-({4-[(piperidin-3- 436.5
N . ylamino)methyljphenyl} ethynyl)benzamide
1130
' e H’N H_wmlm N-{(18)- 1-(aminomethyl)-2-(hydroxyamino)-2-
y= P oxoethyl]-4-({4-[(piperidin-4- 436.5
HO T _ ylamino)methyl}phenyl}ethynyl)benzamide
1131
. o | NH[(18)-1-(aminomethyl)-2-(hydroxyamine)-2
_ ";)Yn oxoethyl]-4-[(4-{[(piperidin-2- 4505
. © ylmethyl)amino]methyl} phenyl)ethynyl]benza )
mide
1132
“:)\r et N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2-
i it H-on ~ oxoethyl]-4-[(4-{[(piperidin-3-
O\,N ° ylmethyl)amino Jmethyl} phenylethynylJbenza 450.6
' mide
1133
OH.N chra) N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
e Ly o oxoethyl]-4- {[4-({[(2R)-pyrrolidin-2- 1365
R, ° imethyl]amino}methyl)phenyl]ethynyl}b '
N yimethyljamino}methylyphenyllethynyl}benza
‘ . . "mide
1134
o v | N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2;
HJYN on oxoethyl]-4- {[4-({[(28)-pyrrolidin-2- 4365
(nj»ﬂ = e ylmethyl]Jamino}methyl)phenyllethynyl } benza ‘
‘ mide
1135

272
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Example

Structure

- Name

MH-+

1136

Chiral

c.“‘”lrn
ﬁ T H

N-[(18)-1-(aminomethyl}-2-(hydroxyaming)-2;
oxoethyl]-4-( {4-[(pynolidjn-3—l ‘
ylaninoymethyl]phenyl} ethynyl)benzamide

422.5

1137

N-[(18)-1~(aminomethyl)-2-(hydroxyarmine)-2
oxoethyl]-4-{[4-({[(2-

flucrophenyl)methyljamino }methyl)phenyi]eth|

ynyl}benzamide

461.5

1138 -

N-[(1 S)-1-(zm:|ixmm¢aﬂ1y1)-2-(hydm;'«:yamino)-zJ
oxoethyl]-4-{[4-({[(3-
ﬂuornphenyl)methyl]anﬁnb}methyl)phenyl]eth
yayl}benzamide

461.5

1139

N-[(1S}-1-(aminomethyl)-2-Chydroxyamino)-2-
oxoethyl]-4-{[4-({[{4-
fluorophenyl)imethyl}amino }methyTyphenyljeth;
ynyl} benzamide

461.5

1140

| N-[(18)-1-(anrinomethyl)-2-(hydroxyamino)-24

oxoethyl]-4-{[4-({[(2-
methylphenylymethyilamino}methyl)phenyljet
hynyl}benzamide

457.5

1141

1o

N-{(15)-1-(aminomethyl)-2-(bydroxyamino)-21
' oxoethyl}-4-{[4-({[(3-
methylphenyDmethyl]Jamino}methyT)phenyl]et
bynyl}benzamide

-

457.5

1142

N-[(15)-1-(aminomethyl)-2-(hydroxyaming)-2-

' oxoethyl}-4-{[4-({[(4-

methyiphenyl)ymethyljamino }methyl)phenyl]et
hynyl}benzamide

457.5

1143

N-[(15)-1~-{(aminomethyl)-2-(hydrexyamino)-2

oxoethyl)-4-( {4-[({[2-
(methyloxy)phenyl]methyl} amino)methyi]phe
' nyl}ethynyl)benzamide

473.5

1144

N-[(15)-1-(aminomethyl)-2-(bydroxyamino)-2

oxoethyl]-4-({4~-[({[3-
{methyloxy)phenyljmethyl} amino)methyljphe

nyl}ethynyDbenzamide

473.5

273




Name

Exampie Str_ucture MH+
W o N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-24
g ujm_’”"’“ oxoethyl]-4-({4-[({[4- 4735
D = 5 |(methyloxy)phenyljmetiyl)amino)methyl]phe :
: : ‘ nyl}ethynyl)benzamide
1145
= _ P [NUS)aminomettyl)-2-(hydroxyaming) 2,
iyt oxoeityl}4-({4- 4295
@’H & _ [(phenylamino)methyljphenyl }ethynyl)benzam )
ide
1146
_ . _ e N-{(15)-1-(aminomethyl)-2-(hydroxyamine)-2;
B B uJYn.an .oxoethyl]-4-[(4- {[(pyridin-3- 4445
i - s "yimethyl)amino]methyl} phenyl)ethynyl]benza :
mide
1147
- °"’"qu ™ |N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2:
@\Q W il oxocthyl]-4-({4-{(4-phenylpiperidin-1- 497.6
' _ yDmethyliphenyl} ethynyl)benzamide
1148 '
0, .,"’"Jﬁ’n_m“"“’ N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
S NV@"ZO’L [ oxoethyl]-4-( {4-[(4-phenylpiperazin-1- 498.6
7 yDmethyl]phenyl} ethynyl)benzamide
1149
o . e o 1N-[(18)-1-(aminometiyl)-2-(hydroxyamino)-2:
» : A o  oxoethyl]-4-[(4-{[(IR, 2R ,4S)-
z§1 - Y SRR 447.5
=, ! bicyclo[2.2.1]hept-2-
_ . ylamino]methyl} phenyl)ethynyl|benzamide
1150
| N-[(18)-1-(aminomethyl)-2-(hydroxyamino}-2
Ho, o J\rn_m"‘“" oxoethyl]-4-{{4-[({[(1S,2R,55)-6,6-
%YN = {8 dimethylbicyclo[3.1.1Thept-2- 489.6
' ylJmethyl} amino)methylJphenyl} ethynyl)benz
1151 amide
o F:l-r” w ™ IN(1S)-1-(aminomethy])-2-(hydroxyamine)-2:
H R = e oxoethyl]-4-[(4-{[(15,4R)}-bicyclo[2.2.1]hept-| 4475
4 ~ ' ' 2-ylamino}methyl} phenyl)ethynyl]benzamide
1152
. o | N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
ha, S 4 M HJTH-DH oxoethyl]-4-{[4-({[(185,285,35,5R)-2,6,6- 489.6
%" trimethylbicyclo[3.1.1]hept-3- )
o . yl]amino }methyt)phenyl]ethynyl} benzamide
11563
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Example

Structure

Name

MH+

un‘,c =NTNHChIR
e
T O

1-((1R,28)-3-(hydroxyamino)-1-methyl-3-0x0-
2-{[(4-{[4-({[(pyridin-4-
yimethyl)aminoJacetyl} amino)phenyl]ethynyl}
phenylycarbonyljamino} propyl)triaza-1,2-dien
2-inm

528.6

1154

1155

H,G, M=t Chiral
o .
@ ulg’ n‘ml
/N - #
SSBHe :

1-({1R,28)-3-(hydroxyamino)-1-methyl-3-oxo-
- 2-{[(4-{[4-({[{pyridin-3-
ylmethyl)amino]acetyl} amino)phenyllethynyl}
phenyl)carbonyljamino} propyl)iriaza-1,2-dien
2-um

528.6

1156

' (ﬁ E
Sy

NH, Chirsl

ﬁ‘cn-l
o

N-{(18,2R)-2-amino-1-
[(hydr oxyamino)cartbonyl]propyl}-4-{[4-
. ({[(pyridin-4-
ylmethyil)aminoJacetyl} amino)phenyljethymyl}
benzamide

501.6

1157

N-{(18,2R)-2-amino-1-
[(hydroxyamino)carbonyl}propyl}-4-{[4-
({[(pyridin-3-

ylmethyl)amineJacetyl}amino)phenyllethynyl} |

benzamide

. 501.6

1158

N-[1-[(hydroxyamino)carbomyl]-2-
(methylamino)propyl]-4-{[4-
({[{(phenylmethyl)aminojacetyl}amino)phenyl]
ethynyl}benzamide

514.6

1159

o AE-
{[({cyclobutytamino)acetyl]amino }phenyljethy
1y1}-N-[ 1-[(hydroxyamino)carbonyl}-2-
(methylamino)propylJbenzamide

478.6

- 1160

4-[(4-{[(28)-2-
aminopropanoyljamino yphenyl)ethynyl]-IN-
{(1R)-1-{[ethyl(hydroxy)-lambda~4~-
sulfanyl}methyl}-2-(hydroxyarnino)-2-
oxoethyl]benzamide

473.6

1161

4-{(4~ethylphenyl)ethynyl]-N-
hydroxybenzamide

266.3

1162

NH,  Chiral
H/%’H‘OH
o

N-[(18)-1-(aminomethyl)-2-(hydroxyamine)-2
oxoethyl}-4-[4-(2,4-difluorophenyl)buta-1,3-
diynyl]benzamide

384.4
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Structure

Name

MH+

Example

1163

Nﬂﬁ Chirat
] /gr ~OH

o)

N-[(18}-1-{aminomethyl)-2-(hydroxyamine)-21

oxoethyl]-4-[(2-
aminophenyl)ethynylJbenzamide

339.4

1164

NH,  chial
- n’(‘ér M

N-[(18)-1~(aminomethy1)-2-(hydroxyamino)-2]

oxoethyl]-4-[4-(3-
{[(methylsulfonyl)amino]methyl} phenyl)buta-
1,3-diynyl]benzamide

455.5

1165

H.
o

N-{(18)-1~(aminomethyl)-2-(hydroxyaming)-2-

oxoethyl]-4-[4-(3-
{[(methylsulfonyl)amino Jmethyl } phenyDbuta-
1,3-diynyl[benzamide

455.5

1166

N, Chiral
H/g.r. ”“OH

N-[(15)-1~(aminomethyl)-2-(hydroxyamino)-2-

oxoethyl]-4-({3-
[(methylsulfonyl)amino]phenyl}ethynyl)benza
miide

417.5

1167

4-[(4-{[(25)-2~
aminopropanoyl]amino} phenyDethynyl]-N-
hydroxybenzamide

324.4

1168

ALE-{[-
aminoethyl)amino]methyl} phenyl) ethynyl]-N-
{(1S,2R)-2-hydioxy-1-
[(hydroxyamino)carbonyljpropyl} benzamide

411.5

1169

N-{(1R,2R)-2-amino-1-
[(hydroxyamino)carborylJpropyl}-4-
(phenylethynyl)benzamide

338.4

1170

THG N Chirat

e
L,
. 4 WY
4’
®

LN

N-{(1S,2R)-2-amino-1-
[(hydroxyamino)carbonyl]propyl}-4-{4-(4-
aminophenyl)buta-1,3-diynyl]benzamide

377.4

- 1171

Ghlml

HO. - N
OOy

N—[(lS)-l~(amjnomethyl)-2~(hydroxyanﬁn0)-2—

oxoethyl]-4-{4-(3-hydroxyphenyljbuta-1,3-
diynyljbenzamide

364.4
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Example

Name

MH+

1172

Chiu

e
Oro==0ti

N (1S)-1-(aminomethyl)-2-(hydroxyamine)-2;

) oxoethyl]-4-{4-[3-(morpholin-4-
ylmethyl)phenyl]buta-1,3-diynyl}benzamide

447.5

HCa,_-OH

O : : R
OOy o

Cakal

N-{(1S,2R)-2-hydroxy-1-
[(ydroxyamino)carbonyl]propyl}-4-({4-[({]2-
(methyloxy)phenyl Jmethyl}amino)methyl]phe

nyl}ethynyl)benzamide

488.6

1173

1174

o i 0=

JhCa-OH

b

.9

Chrol

N\nn

4{(4-{1(2,3-
dihydroxypropyl}aminojmethyl }phenyl)ethyny
1]-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}benzamide

442.5

1175

Chimk

Pt o |
HC.J:;EL;OH

_ 4-({2-
[(dimethylamino)methyl]phenyl} ethynyl)-N-
{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}benzamide

396.5

1176 |

- {{methylamino)methyljphenyl} ethynyl)benzam)|

N-{(15,2R)-2-hydroxy-1~
[(hydroxyamino)carbonyllpropyl}-4-({4-

ide

382.4

177§

.| [(propylamino)methylJphenyl} ethynyl)benzam,

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-( {4-

ide

410.5

'y

4 {4-[(butylamino)methyl Jphenyl} ethynyl)-IN
{(18,2R})-2-hydroxy-1~
[(hydroxyamino)carbonyl]propyl } benzamide

424.5

1178

1179

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}-4-({4-
[(pentylamino)methyl]phenyl} ethynyl}benzam
ide

438.5

L}

1180

o

Cﬁ:‘n Chlist
-on

4. {4-[(hexylamino)methylphenyl} ethynyl)-I¥.
{(18,2R)-2-hydroxy-1-
[(hydroxyammino)carbonyl]propyl} benzamide

452.6
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Example

Structure

Name

MH+

1181

HyCaOH  Chiml
V@;%Oi ”-3,1"11-0“
H..CYN

GHy

~ N-{(15,2R)-2-hydroxy-1-
[(bydroxyamino)carbonyl]propyl}-4-[(4- {[(1-

! meﬁylethyl)amino]methyl}pheny])ethynyl]ben

zamide

410.5

1182 _

k O gbﬂ H-on
H,::'J:,’ 5 -

OH Chiral

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylipropyl}-4-[(4-{[(2-
methylpropyl)amino Jmethyl } phenyl)ethynyljb

enzamide

424.5

1183

) 1o ‘UH“ Chiral
. . . -0H |
i

4-{(@-([(1,1-
dimethylethyl)aminojmethyl} phenylethynyl]-
N-{(18,2R)-2-hydroxy-1- ,
{(hydroxyamino)carbonyl]propyl}benzamide

424.5

1184

Chirat

H,C,_OH
£ o

- R
w B y= Y

(4

{ethyl(methyl)amino Jmethyl} phenyl)ethynyl
N-{(15,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyl]propyl}benzamide

410.5

1185

‘ HCy oM Gl
5]
Mﬁ o
Hy B = ©

lral

a-{[4-({[2-

(dﬁe&ylamino)cthyl]amino}methyl)pheuyl]et '

‘hynyl}-N-{(15,2R)-2-hydroxy-1- -
[(hydroxyamino)carbonyl]propyl}benzamide

4395

1186

gz,c' o chiml
ne HMNH,N-M

A-{[4-({]4-
(dimethylamino)butylJamino }methyl)phenyl]et
‘hynyl}-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}benzamide

4676

1187

. OHIn Chiml
R ~OH
Wenar R}

HO/\’

: A[(4-{[-
hydroxyethyl)amino]methyl) phenylethynyl]-
N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylJpropyl}benzamide

412.5

1188

oﬁ,c OH  Chira
o=
HOWH ’ T

N-{(18,2R)-2-hydroxy-1-
[(bydroxyamino)carbonylipropyl} -4-[(4-{[(3-
hydroxypropyl)ainino Jmethyl} phenyl)ethynyl]
' benzamide

426.5

1189

Chieal

& Htl
-aH
n el ; ;
u,ao,\,ﬁ |

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyi]propyl}4-{[4-
{ {methyl[2-

| (methyloxy)ethyl]amino }methyl)phenyljethyn

yl}benzamide

440.5
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Struéture

. Name

- MH+

Example

1190

. H,Ca OW  Chiral
o2 N-om
_ oY
Hac-c,»—-vn “

N-{(18,2R)-2-hydroxy-1-
[(hydroxyaminc)carbonyl]propyl}-4-{[4-({]2~
(methyloxy)ethyl]amino} methyl)phenyljethyn

: y1} benzamide

426.5

1191

] 0“, OH Chiral
n ;:%M
H,c'o\""\’ O 3

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylJpropyl}-4- {[4-{{{3-
(methyloxy)propyljamine }methyl)phenyl]ethy
nyl}benzamide

440.5

1192

oH,C OH Chiray
. ] Hoon
N@/\,H HH’

4-[(4-{[(2-
cyanoethyl)amino)methyl }phenyl)ethynyl]-N-
{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

421.5

' o ) H f-am
weAy~ AL ¢

1193

Hyf DH Chiral

A-{[a-({12-
(acetylamino)ethyljamino} methyl)phenyl]ethy
~ nyl}-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl)propyl} benzamide

4535

1194

HGa OH  Chia

_ | yDpropyl]amino }methyl)phenyl)ethynyl} benz

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{[4-({]3-
(2-oxopyrrolidin-1 -

amide

493.6

1195 |

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-[{4- {[(3-
morpholin4-
yipropyDaminolmethyl} phenyDethynyi]benza
mide

495.6

. 1196

a-({a- |
[{cyclopropylamino)methyljphenyl }ethynyl)-N
{(1S,2R)-2-hydroxy-1-
[(bydroxyamino)carbonyl]propyl} benzamide

408.5

1197

HCa -OH  Chiral
i i
M-on
=

oA i

a{4-

[{cycicbutylamino)methy}phenyl} ethynyl)-N-
{(18,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyl]propyl} benzamide

422.56

1198

a-({4-

[(cyclopentylamino)methyl|phenyl} ethynyl)-Nj
{(18,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyl]propyl} benzamide

436.5
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Examplg Structure Name MH+
c OHI;[ Chiea} 4-({4..
r n S [(cyclohexylamino)methyljphenyt} ethynyl)-N- 4
o | {(18,2R)-2-hydroxy-1- 50.5
1199 : [(hydmxyarm'no)carbonyl]propyl}benzanﬂde
e 4-({4-
Ko .
Ay ;gu’ " [(cycloheptylamino)ymethyl]phenyl} ethynyl)-N. 464.6
o 1 {(15,2R)-2-hydroxy-1- e
1200 RS [(hydroxyamino)carbonyljpropyl} benzamide
b i
; ;1 X - [(cyclooctylamino)methyl]phenyl} ethynyl)-N- 478.6
Q L {(18,2R)-2-hydroxy-1- .
o1 | e | [(hydroxyamino)carbonyl]propyl} benzamide
| O ‘j;‘::n._m"““‘ 4-{[4-(azepan-1-ylmethyl)phenyl]ethynyl}-N-
Q= LI {(18,2R)-2-hydroxy-1- 450.5
N | [(hydroxyamino)carbonyl]propyl}benzamide
1202 |
o | I 4-[(4-{[(3R)-3-(dimethylamino)pyrrolidin-1-
el HIEN-W yl}methyl}phenylethyayl- N-{(18,2R)-2- | .o
| | L, | o _ ‘ hydroxy-1- -6
1203 4 [(hydroxyamino)carbonyljpropyl tbenzamide
o - o ot 4.—[(4—-{ [(3S)-3-(ditnethylamino)pyrrolidin-1-
"y '2:‘ ;:g,ﬁ-oﬂ | “yl)methyl}phenylethynyl}-N-{(1S,2R)-2- 465.6
1 ~ T | _ _ hydroxy-1- 8o
204 - [(hydrexyamino)carbonyl]propyl} benzamide
o s on 4-[(4-{[(3R)-3~(acetylamino)pyrrolidin-1-
G ‘}:‘ N Heom ylJmethyl} phenyl)ethynyl]-N-{(1S,2R)-2- 479.5
VY ° - hydroxy-1- '
1208 o ‘ [(hydroxyamino)carbonyl]propyl} benzarmide
H,cin g 4-[{4-{[(38)-3-(acetylamino)pyrrolidin-1-
C‘ N Heon . yl}methyl}phenyl)ethynyl]-N-{(1S,2R)-2- 4795
N - ° hydroxy-1- ’
1206 , : : [(hydroxyamino)carbenyl]propyl} benzamide
B o o 4-{14-(1,4"-bipiperidin-1'-
O‘O mn - yimetbyDphenyllethynyl} -N-{(1S,20)2 | g0
AT ' hydroxy-1- )
1207 . [(hydroxyamino)carbonyljpropyl} benzamide
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Example

Structure

Name

MH-+

H,ﬁ Calal
H-on
O\,N \M@i Y

4-f(4-
{[{cyclohexylmethyljaminoJmethyl} pheayl)eth
ynyl}-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

464.6

1208

1208

| @0 ;J:;ﬂ—on

Chin|

_ N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl}-4-({4-[(4-
phenylpiperazin-1-
yDmethyl]phenyl} ethynyD)benzamide

513.6

1210

o |

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-[(4-{[(2-
phenylethyljamine methyl} phenyl)ethynyllben
zamide

472.6

1241

IP-Chy

phenylethylJamino}methyl)phenyljethynyl}be;

N-{(1 5,2 R)-2-hydroxy-1-
[(hydroxyamimo)carbonyl]propyl} -4-{[4-
({[(1R)-1-

nzamide

472.6

1212

@r“ Nﬁ ”m

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{[4-
' ({[(15)-1-
phenylethylJamino}methyD)phenyl]ethynyl}be
. nzamide '

472,6

1213

| UVNMOE ;j;;n

Ghiral

N-{(15,2R)-2-hydroxy-1-
[(hydroxyariino)carbonyl]propyl} -4-{(4-
{[(thien-2-
ylmethyl)amino]methyl} phenyl)ethynyl]benza

‘ mide

464.6

1214

cy

H

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-({4-
[(piperidip-3-
ylamino)methyl]phenyl} ethynyl}benzamide

451.5

1215

WG, OH Ghiral
O il F”,H-DH
o

o =

N-{(15,2R}-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-({4-
[(piperidin4-
ylamino)methyl}phenyl} ethynylYbenzamide

451.5

1216

Hy H Chiral

SO

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl])propyl} 4-[(4-
{[(piperidin-2- .
ylmethyl)amino Jmethyl} phenyl)ethynylbenza
mide

465.6
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Example _

Struocture

Name

MH+

1217

NEa OH - Chici

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl }-4-[(4-
{[(piperidin-3-
ylmethyl)amino]methyl} phenyl)ethynylJbenza
mide

465.6

1218

N-{(18,2R)-2-hydroxy-1-
[(hydroxyammo)carb onyl]propyl}-4-{ [4-
({{(2R)-pymrolidin-2-
yimethyl]amino }methyl)phenyl]ethynyl} benza
mide

451.5

1219

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-{[4-
({[(2S)-pymolidin-2- .
ylmethyl]amino }methyl)phenyl] ethynyl}bcnza
mide

451.5

1220

a:ruun Chiral
. | -on
S

4]

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-({4-
[(pyrrolidin-3-
ylamino)methyl]phenyl} ethynyl)benzamide

4375

1221

chiral

g‘,ﬂ H
Qo= Ay

A-{[4-({[(2-
ﬂuorophenyl)msthyl] amino }methyl)phenyijeth
yoyl}-N-{(1S,2R}-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

476.5

1222

4-{[4-({IG-
fiuorophenylmethyl]amino ymethyDphenylleth
ynyl}-N-{(1S,2R)-2-hydroxy-1~ _
[(hydroxyamino)carbonyl]propyl }benzamide

476.5

1223

\O\Iﬂg »

4- {410
fluorophenyDmethyljamino hmethylphenylleth
yayl}-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamno)carbonyl]propyl}benzamlde

476.5

1224

N-{(1S5,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-{[4-({[(2-
meﬂlylphenyl)meﬂlyl]ammo}methyl)phenyl]et

hynyl}benzamide

472.6

1225

B O Glnl

@/@*ﬁ -

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylipropyl}-4- {{4-( {[(3-
methylphenylmethyl]amino} methyl)phenyljet

hynyl}benzamide

472.6

252




E W AT LIV U U T

Structure

Name

MHB+

Example

1226

HL, Chiral

‘@\,n\/@z@JL ﬂon

N-{(18,2R)-2-hydroxy-1-
[ (hydroxyamino)carbonyljpropyl}-4- £ [4-({[(4-]
methylphenylymethyl]amine }methyl)phenyljet
hynyl}benzamide

472.6

1227

Q_‘na :

N-{(15S, 2R)—2~hydroxy-1-
{(hydroxyammo)carbonyl]propyl}—4 [(4-
{[(phenyhnethyl)annno]methyl}phenyl)ethyny
Ilbenzamide

458.5

1228

@F

N-{(18,2R)-2-hydroxy-1-
[(hydroxyammo)carbonyl]ptopyl}—4-({4-
[(phenylamino)methyl]phenyl} ethynyl)banzam
ide

4445

1229

ﬂﬂrnl

QL@/@JK

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylipropyl}-4-[(4-
{[(pyridin-3-
y]methyl)annno]methyl}phenyl)ethynyl}benza
mide

459.5

1230

H ral
ﬁFnM NIf“m B

4-[(4-{[(1R,2R,48)-bicyclo[2.2.1]hept-2-
ylammo]methyl}phenyl)ethynyl]—N—{( 18,2R)-
2-hydroxy-1-
{(hydroxyamino)carbonyl]propyl} benzamide

462.6

NH Chirat
()
Y
o= "

(3R)-N-hydroxy-3-({[4-
{phenylethynyl)phenyl]carbonyl} amino)piperi
dine-3-carboxamide

364.4

1231

1232

4-({[4-
(phenylcthynyl)phenyl] carbonyl}aminojpiperd
dine-4-carboxylic acid

349.4

. Hu Chirai
= ué)

. N-{(15)-2-(hydroxyamino)-2-oxo-1-[(25)-
pyrrolidin-2-yimethyl]ethyl}-4-
{phenylethynyDbenzamide

378.4

1233

1234

Nl Chiral
i %,H—OH
HsG N o

(3R)-3-{[(4*-ethyl-1,1-biphenyl-4-
yl)carbonyl]annno}—N—hydroxyplpendme-3—
carboxamide

368.4
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Example

Structure

Name

1235

P‘: Chimd
H, cH, :
o\fo

HN. 3 . Ca Ol .
.<: }—-———4: = ‘yEHE{R\OH

1,1-dimethylethyl 3-(4-{4-[({(18,2R)-2-
' hydroxy-1-
[(hydroxyamino)carbonyl]propyl} amino)carbo

nyl]phenyl}buia-1,3-diynyl)phenylcarbamate |

" MH+

478.5

OR Chinl
HH _ I e (A

4-[4-(3-amino-4-methylphenyljbta-1,3-
diynyl]-N-{(18,2R)-2-hydroxy-1-
[(hydrexyaniino)carbonyllpropyl} benzamide

392.4

1236

1237

o=t e

N-[(15)-1 -(aminomemyl)-2-(hydroxyamino)—2-‘
oxoethyl}-4-[4-(3-amino-4-methylphenylbuta-
' 1,3-diynyl]benzamide

377.4

1238

4-(4-{4-[(aminoacetyl)amino]-3-
methylphenyl }buta-1,3-diynyl)-N-[(15)-1-
(aminomethyl)-2-(hydroxyamino)-2-
oxoethylJbenzamide

434.5

1239

N-{(18,2R)-2-amino-1-
[(hydroxyamino)carbonyl]propyl}-4~(2-
phenylethenyl)benzamide

3404

1240

N-{(2R)-2-amino-3-(hydroxyamino)-3-
oxopropyl]-4'-ethyl-1,1*-biphenyl-4-
carboxamide

3284

1241

N-{(2R}-2-amino-3-(hydroxyamina)-3-
oxopropyll-4-(phenylethynyl)benzamide

324.4

1242

N-[(2R)-2-amino-3-(hydroxyamino)-3-
oxopropyl}-4-(4-
chloropbenyl)cyclohexanecarboxamide

340.8

1243

N-[(28)-2-amino-3-(hydroxyamino)-3-
oxopropyl]-4-(4-
chlorophenyl)cyclohexanecarboxamide

340.8
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Example

Strueture

Name

1244

Chiral

H;c ;JTN\OH

N-[(18)-1-(aminomethyl}-2-{(hydroxyamino}-2
oxoethyl]-4-[2-(4-
methylphenyl)ethyl[benzamide

MH+

342.4

1245

HM Chiral

EJI“-M

N-[(18)-1-(aminomethyl)-2~(hydroxyamino}<24.

oxoethyl}-4-[4-(4-
aminophenyl)butyljbenzamide

371.4

1246

il

- h OHH
o u —an
S¥3) °

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)earbonyl]propyl}-4-{[4-
({methyl(pyridin-2-
ylmethyl)aminolacetyl}amino)phenyl]ethynyl}
benzamide

516.6

1247

H.C, OH ol
| i A Mo
@zﬁn R

4-{[4-({[12-
fluorophenylymethyl](methyl)amino]acetyl} am)
ino)phenyl]ethynyl}-N-{(18,2R)-2-hydroxy-1-

[(kydroxyamino)carbonyl]propyl}benzamide

533.6

1248

4-{[4-({l[G- .
fluorophenyymethyi}(methyl)aminc]acetyl} am
inojphenyl]ethynyi}-N-{(15,2R)-2-hydroxy-1-

[(bydroxyamino)carbomyl]propyl} benzamide

533.6

1249

Ca OH  Chita!
H-on

4-{[4-({l¢4-
fluorophenyDnethyl}{methylamino]acetyl} am|
mo)phenyljethynyl}-N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

533.6

1250

eB S Wesa bR

N-(15)-1-(aminomethyl)-2-(hydroxyamino)-24
oxoethyl}4-{(4-({[[(2-
fluorophenylymethyi](methyl)amino]acetyl} am

- mo)phenyljethynyl} benzamide

518.6

1251

: - N Chizel
H-
F“Q\,ﬁéj—n ‘Q.z@(l NJT -

N-[(18)-1-(aminomethy])-2-(hydroxyamino)-2
oxoethyl}-4-{[4-({[{(3-
fluorophenyDymethyl](mefhyl)aminoJacetyl am
mo)phenyllethynyl} benzamide

518.6

1252

N-[(18)-1-(aminomethyl}-2-(hydroxyamino)-2-
oxoethyl}-4-{[4-({[[(4-
fluorophenylmethyl}(methyl)aminojacetyl} am|
ino)phenyllethynyl} benzamide

518.6




Example

Structure

Name

MHH-

12563

;‘,N:H/n-nﬂﬁdld
pr O
S |

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl[-4-({4-[({methyl[(2- -
methylphenyl)methylJamino}acetyl)amino]lphe
nyl} ethynyl)benzamide

514.6

1254

m@f-ﬂu@ “'h;lr“*’“m

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl}-4-({4-[({methyl[(4-
methylphenyl)methyi]amino }acetyl)amino]phe
nyl} ethynyl)benzamide

514.6

12565

o
ot »@Zf@i;]\;“am

N—[( 18)-1-{aminomethyl)-2-(hydroxyamino)-2

oxoethyl]-4-{[4-
({[msthyl(phenylmethyl)aminojacetyl }amino)
phenyljethynyl}benzamide

500.6

1256

mc"‘ﬂv"mj‘

H Chiml

N-{(18,2R)-2-hydroxy-1-
. [(hydroxyamino)carbonyl]propyl} -4-{[4-
{{[methyl{propyljamino]acetyl}amino)phenyl]
ethynyl} benzamide

467.5

1257

Ca - OH Chirl
g

, o
R =

4-{14-

. |({[butyl(methyDaminaJacetyl }amino)phenyl]et

hynyl}-N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl} benzamide

4816

%CWMMK;’H’

Chira

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{[4-

‘ ( {[methyl(pentyl)amino]acetyl}amino)phenyl]

ethynyl} benzamide

495.6

1258

1259

r@;@iﬂ““
cH, o
85

4-{[4-
({{hexyl(methyl)amino]acetyl} amino)phenylje
thynyl}-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl} benzamide

509.6

1260

Chirl

o 7 ‘Q/’QJL'I(
H;CY

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{[4-
({[methyl(1-
methylethyl)aminoJacetyl} amino)phenyl]ethyn:
yl}benzamide

467.5

1261

HCo .OH Chirl

&c’ﬁizﬁﬂ"@fﬁ&

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)sarbonyl]propyl}-4-{{4-
({[methyl(2-
methylpropyl)amino]acetyl} amine)phenyljeth
ynyl}benzarmide

481.6
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Example

Structure .

Name

MH+

. 1262

H; H Chlral
e
QAL ’
14 g .

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-({4-
[({methyl[(2-
methylphenylimethyljamino } acetylyamino|phe
nyl}ethynyl)benzamide

529.6

1263

Chical

HGe 0N

D-ﬁ (.
Hyl Ry K
Qs o=

N-{(18,2R)-2-hydroxy-1-

.. [(hydroxyamino)carbonyl]propyl} -4—({4—
[({mmethyl[(4-
methylphenyl)meihyl]amino} acetyl)amino]phe
nyl}ethynyl)benzamide

520.6

1264

) HH, Ghiral
) H-an
E)DLH ’®%®j\ Nj\t‘:
H._,c"\’ H -

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2]
' oxoethyl]-4-{[4~
({{wethyl(propyljamino]acetyl} amino)phenyl]
ethynyl} benzamide

452.5

1265

H, Chiral

( {[butyl(mcﬂlyl)amo] acety]}aminoYphenyi]et

N—[(l S)—l (aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-{[4-

hynyl}benzamide

466.6

1266

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-2

oxoethyl}-4-{[4-
{{[methyl(pentyl)amino]jacetyl }amino)phenyl}
ethynyl}benzamide

480.6

1267

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-{[4-
({[hexyl(mmethyl)amino]Jacetyl} amino)phenylfe|
thynyl} benzamide

4946

1268

N-[(18)-1-(aminomethyl)-2-(hydroxyamine)-2;
oxoethyl]-4-{[4-({[methyl{i-
methylethyl)annno]acetyl}ammo)phcnyl]ethyn
yl}benzamide

452.5

1269

N-[(15)-1-(aminomethyl}-2-(hydroxyamino)-24-

oxocthyl]-4- {[4-({{methyl(2-
methylpropyh)amino]acetyl} amino)phenyl]eth
yoyl}benzamide

466.6

1270

HN chirl
. W R-on
o = H)\ﬂ/
S Nseac il

N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2;
oxoethyl]-4-{[4-({[metbyl(pyridin-2-
ylmethyDaminojacetyl}arnino)phenyl]ethynyl}
benzamide

501.6
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Example

Structure

Name

MHB+

1271

4-{[4-({[3.4-
dihydroxyphenylmethyljamino }methyl)pheny
Jethynyl}-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylpropyl}benzamide

490.5

1272

HC,,, _OR Chiral
O

4-({2-[(aminoacetyl)amino}phenyl}ethynyl)-¥;
{(18,28)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl }benzamide

411.4

1273

4-{(4-{[(28)-2-
aminopropanoyl]amino } phenyljethynyl]-N-
{(18,28)-2-hydroxy-1-
[(lydroxyamino)carbonyl]propyl} benzamide

4255

1274

N-[(15)-1-(aminomethyT)-2-(liydroxyamino)-2
oxoethyl]-4-{[4- ,
(diethylamino)phenyl]ethynyl} benzamide

386.5

1275

N-{(18)-1~(aminomethyl}-2-(hydroxyamine)-2;
oxoethyl]-4- {4-{4-(ethylamino)phenylJbuta-
1,3-diynyl} benzamide

3914

1276

LY

N-{(15)-1-(aminomethyl)-2-(hydroxyamino)-24
oxoethyl]-4-[(4-{[(2-amino-2-
oxoethylamine jmethyl} phenyl)ethynyl]benza
mide

410.4

1277

I N-[(18)-1~(aminomethyl)-2-(hydroxyamino) 2

oxoethyl]-4-{[4-({[1-(hydroxymethyl)-2-
methylpropylamino} methyl)phenyl]ethynyl}b
enzamide

439.5

1278

N-[(18)-1-(aminomethyl)-2-(kydroxyamino)-2
-oxoethyl]-4-({4-[(pyridin-2-
ylamino)methyl]phenyl} ethynyljbenzamide

430.5

1279

N-[(1S)-1-(aminomethyl)-2-(hydroxyarnino)-2-
oxoethyl]-4-{4-[3-(ethylamino)phenylJbuta-
1,3-diynyl} benzamide

391.4
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Example

Name

MH+

1280

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-{[3-
(ethylamino)phenyl]ethynyl} benzamide

3674

1281

N-{(18)-1-(aminomethyl}-2-(hydroxyamino)-2-
oxoethyl]-4-{[4-

| (hydroxymethyl)phenyl]lethynyl} benzamide

354.4

1282

N-[(15)-1-(aminomethyl)-2-(hydroxyamino}-2
oxoethyl]4-{[3-
(diethylamino)phenyllethynyl}benzamide

385.5

1283

_ N-{(18,28)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{[4-
(morpholin-4-
yimethyl)phenyl]ethynyl} benzamide

438.5

1284

. ({4-
[(dimethylamino)methyl}phenyl} ethynyl)}-N-
{(18,28)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl} benzamide

396.5

1285

A-[(4-aminophenyl)ethynyl]-N-{(18,28)-2-
hydroxy-1-
[(hydroxyamino)carbonyl)propy!} benzamide |

354.4

1286

4-[4-(4-aminophenyljbuta-1,3-diynyl}-N-
{(18,25)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl } benzamide

378.4

1287

1,1-dimethylethyl 4<(4-{4-[({(18,2R)-2-
hydroxy-1-
[(hydroxyamino)carbonyl]propyl }amino)carbo
nyllphenyl}buta-1,3-diynyl)phenylcarbamate

478.5

1288

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-21

oxoethyl]-4-{4-[4-({[1-(hydroxymethyl)-2-
methylpropyl]amino}methyl)phenyl]buta-1,3-
diynryl} benzamide

463.5
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Example

Structure

Name

.;; .

1288

N-[(18)-1-(aminomethyl)-2-(hydroxyaming).2-
oxoethyl]-4-[4-(4-hydroxyphenyl)buta-1,3-
diynyl]benzamide

364.4

1280

7 4-{(2,4-diflucrophenyl)ethynyl]-N-{(1S,25)-2-

hydroxy-1-
‘[(hydroxyamino)carbonyljpropyl} benzarmide

3753

1201

N-{(1S)-1-(aminomethyl)-2-(hydroxyamino)-2;
oxoethyl]-4-{4-[4-(morpholin-4-
yimethyDphenyljbuta-1,3-diynyl} benzamide

447.5

1292

N-[(18)-1-(aminomethyl)-2-(hydroxyaming)-21
oxocthyl]-4-{4-[4-

{hydroxymethyDphenylbuta-1,3-
diynyl}benzamide

378.4

1293

4-({3-[(2-aminoethyl)amino Jphenyl} ethynyl)-
N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

397.4

1284

N-{(1S)-1-(aminomethyl)-2-(hydroxyaming)-2/
oxoethyl]-4-{[4-

(rifluoromethylyphenyljethynyl} benzamide |

3923

1265

(28,3R)-3-hydroxy-2-({[4-
(phenylethynyDphenyljcarbony!} amino)butano
ic acid '

3243

1296

N-((15,2R)-1-{[(2-
aminoethyl)amino Jcarbonyl}-2-
hydroxypropyli)}-4-(phenylethynyl)benzamide

3664

1297

1,1-dimethylethyl (25)-3-(hydtoxyamino)-3-
oxo-2-({[4-(4-phenylbuta-1,3-
diynyl)phenyl]carbonyl} amino)propylcarbama
te

4485
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Example

Structure

Name

M+

H_,G:ﬁl-t Chial
1 H

“aH
(i

[

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl)propyl} -4-(4-{4-[(3-
morpholin-4-ylpropyl)amino]phenyl} buta-1,3-

diynyl)benzamide

505.6

1298

1299

N-[(18,2R)-2-hydroxy-1-({[2-

(phenylethynyl}benzamide

(methylthio)phenyljamino}carbonyl)propyl]-44

445.6

1300

Chiral

N-{(18,2R)-2-hydroxy-1-[(pyridin-2-
ylamine)carbonyl}propyl} -4-
(phenylethynyl)benzamide

400.4

1301

N-((1S)-1-(aminomethyl)-2-{[(1,1-
dimethylethyljoxylatmino}-2-oxoethyl)-4-(4-
phenylbuta-1,3-diynyl)benzamide

404.5

1302

N-{(15,28)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-(4-
phenyibuta-1,3-diynyl)benzamide

363.4

1303

(28,3R)-N, 3-dihydroxy-2-( { {4-(4-phenylbuta-
1,3-diynyl)phenylimethyl} ampino)Ybutanamide

349.4

1304

1,1-dimethylethyl (28)-3-(hydroxyamino)-3-
ox0-2-({[4-(4-phenylbuta-1,3-
divnylyphenyljmethyl}amino)propylcarbamate

434.5

1305

(28)-3-amino-N-hydroxy-2-( {{4-(4-phenylbuta
1,3-diynyDphenyllmethyl} amine ypropanamide

334.4

1306

Chlrat

N-[(18)-2-(hydroxyamino)-1-(hydroxymethyl);
2-oxoethyl}-4-
[(triftuoromethyDoxylbenzamide

309.2
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Example Struciure . ' Name . MH+

HO - | N-{2-hydroxy-1-{(bydroxyamino)carbonyl]-2-

- ﬁ‘. phenylethyl}-4- 385.3
j( - g N ! oH- {(trifluoromethyl)oxylbenzamide

1307 | F ©
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What is claimed is:

1. A compound of having the formula XI:

H;C._ _OH
v |
“X—N NH-OH
H o
e

or a stereoisomer, pharmaceutically acceptable salt, ester, or prodrug thereof, wherein

Y-X taken together, is selected from the group consisting of

(0] O O O

F;CO , ) y
L
o o NH, O W
HyCO ,
Br y
(0] (0] /@M( /@/\
(e}
H;CO ,  HaN ,

MeO e
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(0] O O

2. A compound having the formula XIlII:

or a stereoisomer, pharmaceutically acceptable salt, ester, or prodrug thereof, wherein
R, is selected from the group consisting of

@ H

(2) substituted or unsubstituteg-Cs-alkyl,

3) G-Cs-alkyl substituted with aryl,

4) G-Cs-alkyl substituted with heterocyclyl, and

5) G-Cs-alkyl substituted with heteroaryl,
Ais H or -CH(CH)OH-;

R;: is H or substituted or unsubstitutegdG-alkyl;
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R is selected from the group consisting of

1)
(2)
3)
(4)
(5)
(6)
(7)
(8)

H,

substituted or unsubstituteg-Cs-alkyl,
substituted or unsubstituted aryl,
substituted or unsubstituted heterocyclyl,
substituted or unsubstituted heteroaryl,
G-Cs-alkyl substituted with aryl,
G-Cs-alkyl substituted with heterocyclyl,

G-Cs-alkyl substituted with heteroaryl,

or Ry and Ry together witlthe N atom to which they are attached can form a substituted

or unsubstituted heterocyclic ring, having from 3 to 10 ring atoms, wherein 1-2 ring

atoms of the heterocyclic ring system are selected from N, O and S.

3. A compound having the formula XIV:

or a stereoisomer, pharmaceutically acceptable salt, ester, or prodrug thereof, wherein

D-G-Y taken together is selected from the group consisting of
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SaTart
b

, and

or

H;C
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H

I
O
Z
I.‘Q
s
I
3

L2
7 N\
a

3
Hol
F3CO

e
Re
:

{
Q
Q

-

A\
A\

I
(@]
/—\
=4 z
Y,

ae
AT

n

[e

3CO

o~
Neg
s

MeO

- Q,
4 %

fj/,

FsC~ N

DO
’ , an .
s

N\
A\

[v2)
(%]

A\
A\

OZ
I
5

wherein

R is selected from the group consisting of sGHGHs, -CH,OH, —OH, —OCH,
—OGHs, —OCR, —CN, —NQ, -CGH, —-CGO,CHz, -CONH,, —NH,, —F, —ClI, —Br, —Ck;
-N(CHg)2, -NHSQCHjs, and -NHCOCH

R, is selected from the group consisting of

1 H
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(2) substituted or unsubstituteg-Cs-alkyl,

3) Gi-Cs-alkyl substituted with aryl,

4) G-Cs-alkyl substituted with heterocyclyl, and
(5) G-Cs-alkyl substituted with heteroaryl.

4. A compound having the formula XV:

H
o O\_N-oH
/G\ )J\
DY N OH
| XV

or a stereoisomer, pharmaceutically acceptable salt, ester, or prodrug thereof, wherein

D-G-Y taken together, is selected from the group consisting of
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, and

or

%

E RSN N- S
‘m 8 %%

LIRS

z
)
T

HY by

CH3

F3CO/©/
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o7 oV eV o

| T | IRCSEREv

N
JENCON O Ly
_
= Z o FCTONT
=
)

N, O Br@’ ©/ and
gl >

wherein

R is selected from the group consisting of sGHGHs, -CHOH, —OH, —OCH,
—OGHs, —OCER, —CN, —NQ, —-CQH, —-CGQ,CHjs, -CONH, —NH,, —F, —Cl, —-Br, -Ck;
-N(CHz)2, -NHSQCHs, and -NHCOCHt

5. A compound having the formula XVI:

or a stereoisomer, pharmaceutically acceptable salt, ester, or prodrug thereof, wherein

D-G-Y taken together, is selected from the group consisting of
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P4

e N\ _/

, and

or

H3C

HsC
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H

I
O
Z
I.‘Q
s
I
3

2
7 N\
a

3
Hol
F3CO

e
Re
:

{
Q
Q

-

A\
A\

I
(@]
/—\
=4 =4
Y,

ae
AT

n

[e

3CO

o~
Neg
s

MeO

- Q,
4 ks

fj/,

FsC~ N

DO
’ , an .
s

N\
A\

o2}
n

A\
A\

OZ
I
5

wherein

R is selected from the group consisting of sGHGHs, -CH,OH, —OH, —OCH,
—OGHs, —OCR, —CN, —NQ, -CGH, —-CGO,CHz, -CONH,, —NH,, —F, —ClI, —Br, —Ck;
-N(CHg)2, -NHSQCHjs, and -NHCOCH

R, is selected from the group consisting of

1 H
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(2) substituted or unsubstituted-Cs-alkyl,
3) C;-Ce-alkyl substituted with aryl,
4) C-Ce-alkyl substituted with heterocyclyl, and

(5) G-Cs-alkyl substituted with heteroaryl;

6. A compound having the formula XVII:

0
N

D-G-Y— J)kNH——OH
0

XVII

or a stereoisomer, pharmaceutically acceptable salt, ester, or prodrug thereof, wherein

D-G-Y taken together, is selected from the group consisting of

<~ . ) O

py)

R
@/f@ () il =)
.

R
O=0-,  O=

py)
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, and

or

)
wwa@ww

WMM

HsCO

Y % g

O
(@)
)
w

Q-

/

a@w&&w

ER NSRS

v

A\

O
™
I
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T | JSCgEERe e

N
Ty, O LG
= z o FiC” N
o~

_ O Br/@, ©/ and .O

NH, ’

og >

wherein

R is selected from the group consisting of sGHGHs, -CH,OH, —OH, —OCH,
—OGHs, —OCR, —CN, —NQ, -CGH, —-CO,CHs, -CONH,, —NH,, —F, —ClI, —Br, —Ck;
-N(CHg)2, -NHSQCHjs, and -NHCOCH

7. A pharmaceutical composition comprising a compound from any one of claims 1-6 and a

pharmaceutically acceptable excipient.

8. A pharmaceutical composition comprising compound from any one of claims 1-6, a second
agent, and a pharmaceutically acceptable excipient, wherein the second agent is an antibacterial
agent, an antiendotoxin agent, or an inhaled non-antibacterial agent for the treatment of

respiratory tract infection.

9. Use of a compound from any one of claims 1-6 in the manufacture of a medicament for

treating a bacterial infection.

10. Use of a compound from any one of claims 1-6 in the manufacture of a medicament for
treating a bacterial infection in conjunction with a second agent, wherein the second agent is an
antibacterial agent, an antiendotoxin agent, or an inhaled non-antibacterial agent for the

treatment of respiratory tract infection.
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11. A compound from one of claims 1-6 for use in therapy.
12. A compound from one of claims 1-6 and a second agent for use in therapy.
13. A compound from one of claims 1-6 for use in the treatment of a bacterial infection.

14. A compound from one of claims 1-6 and a second agent for use in the treatment of a
bacterial infection, wherein the second agent is an antibacterial agent, an antiendotoxin agent, or

an inhaled non-antibacterial agent for the treatment of respiratory tract infection.
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