ANTIBACTERIAL, AGENTS

This application claims benefit of priority to the following US Provisional Patent Applications,
serial 10, 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 which is mcorporated herein by reference inits enurety
'for any purpose ’ '

FIELD OF THE INVENTION

This invention pertéins generally-to treating infections eaused by gramm-negative bacteria. More
specifically, the invention described herein pertains to treating grarﬁ-negaﬁve infections by inhibiting
activity of UDP-3-O-(R-3-hydroxydecanoyl)-N-acetylglucosamirie deacetylase (LpxC). Thie present -
invention provides sﬁ)éll molecule inhibitors of prC pharmaceutical formulations containing such
mhibltors, methods of treating patients with such phannaceutlcal formulations, and to methods of
preparing such pharmacentical formulations and inhibitors. The inhibitors can be-used to treat Gram-

negative infections of paticats alone ‘and in combination with other antibacterials.

BACKGROUND OF THE INVENTION

Over the past several decades, the frequency of autimicrobial resistance and it‘s;ﬁ'as"sociaﬁén with
serious mfectlous diseases have increased at aldrmmg rates. The i mcreasmg prevalence of resistance-
among nosocomta] pathogens is partlcularly dnsconccrtmg Of the over 2 lIIllIlOIl nosocomial mfectlons A
occurring each year in the United States, 50 to 60% are caused by ant1m10robla]-re51stant strains of
bacteria. This.high rate of resistance increases the morbidity, mortality, and costs as_soeiated with
ﬁosocomial infections. In the Uﬁited States, nosocomial infections are thoﬁght to eontribﬁfe to or
¢ caiise more than 77,000 deaths per year and cost approximately $5 to $10 biltion annually: Among
Gram-positive organisms, the most important resistant pathogens are methicillin- (oxacillin-) resistant
Staphylococcus aureus, B-lactam-resistant and multidmg-resistant pneumococci, and vancomycin-
rEasistant entcrococei. Important causes of Gram-negative resistance include extended-spectrum f-
lactamases (ESBLs) in Klebsiclla pneumoniae, Escherichia coli, and Proteus. mirabilis, high-level
third-generation cephalosporin (Amp C) B-lactamase resistance among Enterobacter species and

Citrobacter freundii, and multidrug-rcsiétance genes observed im Psendomonas aeruginosa,
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Acinetobacter, and Stenotrophomnonas maltophilia. (Jones RN 2001 Chest 119 (supplement), 397S-

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

The problem of anubactenal resistance is compounded by the existence of bacterial strains
; resxstant to multxple antlbactenals For example, Pseudomonas aerugmosa isolates resistant to
ﬂuoroqumolones are vn'tually all resmtant to addltlonal antlbactenals (Sahm DF et al 2001
Antimicrobial Agents and Chemotherapy 45 267-274: Evaluation of current activities of
ﬂuoroqumolones against gram-negative bacilli usmg centralized in vitro testing and electronic

surveillance.)

‘Thus there is a need for new anﬁbacterials, particularly antibacterials with novel mechanisms
of action. Most of the antibacterial discovery effort in the pharmaceutical industry is ailﬁed- at
development of drugs effective against gram—positive bacteria. However, there 1§ also a need for new
gram-negative antibacterials. Gram-negative bacteria are in geﬁerel more resistant t6 a large nuinbér-
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 Iien:rleability barrier, because
the narrow porin channels limit the penetration of hydrophilic solutes and the low fluidity of the
]ipopelysaceharide leaflet stows down the inWard -diffusion of lipophilie solutes. A secOnd mechanism
contributes to the “im:tin_s'ie resistance of :grangnnegatiire bacteria, Recent studjes showed that multiple
drug efﬂux iJureps, someﬁmes vﬁth unusua]ly broad specificity, act as this second factor to create the
general mtnnsm reswtnnce of gram-negative bactena When their expressmn levels are elevated asa
consequence of physwlogwal rcgulatlon or genetic altemtlon, they-can frequently produce i 1mpresswe
levels of resistancé to a wide vanety of antlmlcroblal agents (lealdo H 1998 Clinical Infectious
Diseases 27(Suppl 1), S32-41: Anhbactenal resistance caused by gram—negatwe mul’udrug efﬂux
pumps.) |

Historically, most development of antimicrobial agents has been relatively empirical. Active
compounds have generally been found \;ia screening soil, sewage, water, and other natural substances -
to detect antimicrobial-producing organisms, or by screening various chemical compounds. Once a
leading candidate hae been found and its chemical structure determined, a series of analogs is madeto
identify an optimal compeund for further clinical development. A more rational approach involves the
defining of new targets, such as genee or enzymatic functions, responsible for a crucial cellular
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essentldl activity. Once this has been done, inhibitors or blockers of the {unction or gene product can
be develoPed

Tn order to identify potential targets for novel gram-negative antibacterial agents, studies aimed
at identifying-all essential and important genes in Pseudomonas aemgindsti have been performed.

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

hydroxydecanoyl)~N—acetylg1ucosamine deacetylase (LpxC). 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
gram-negahve bactena. It therefore is an attractive target for novel antibacterials. In order to be useful
as zmﬁbactenal agents, LpxC inhibitors would not only have to inbibil the enzymatic activity of LpxC
from a vanety_ of bacteria, but would have to defeat the mtrinsic resistance mechanisms of gram-
negative bactél:_ia, as described above: they Woﬁld have to penetrate the outer membrane and be

relatively unsusceptible to multidrug efflux pumps.

Reseazchers 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-negative organisms, for example
Eschenchta colt, but are not active agamst other medlcally xmportant grmn—negatlve bacteria, far

example Pseudomonas aerugmosa Subsequent studies have found that the pnmary reason for their

" inactivity against particular, medically important gra.m~negat1ve bacteria is their poor ability to inhibit

P. aeruginosa LpxC; efflux by the major multidrug efflux 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 hydroxamate-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 Pscudomonas and that more work is necded to be done in the arca.

Thus, an increasing need exists for LpxC inhibitors that have activity as bactericidal agents
against gram-negative bacteria, It is, accordingly, an object of this invention to provide compounds and
combinations of such compounds for use in the preparation of antibacterials and other pharmaceuticals

capable of inhibiting Gram-negative bacterial infections:

U.S. Patent Publicatjon No. 2001/0053555 (U.S. Patent Application Serial No. 08/958,638)
published De_cémbgr 20, 2001, corresponding to WO 98/18754 published May 7, 1998 discloses a
combinatorial library of hydroxylamine, hydroxamic acid, hydmxyurea and hydroxylsulfonamide

A compounds purported to be potentially uscful as inhibitors of metalloproteases. U.S. Patent No.
6,?81 245, a continuation in part of U.S. (8/958,638 claims a method of inhiﬁiting a deformylase
enzyme by administering one of the hydroxylamine compounds from the combinatorial Library as
disclosed in U.S. Patent Publication No. 2001/0053555 and the corresponding 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

formmula below:,

The compounds are useful as antimicrobial agents that ars 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-ncgative and gram positive
‘ bacteria. '

Recently, De Novo thnaceﬁﬁca]s LTD disclosed in WO 02/50081, published June 27, 2002,
antibacterial and antiprotozoal agents having the formulae shown below:
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-The patent publicaﬁon discusses that the antibacterial activity is due, at least in part; to. intracellular
inhibition of bacterial polypeptide deformylase.

SUMMARY OF T i INVENTION

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

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

A

Rs
D\ /Y\ /B\I’q-/k n/Q

B Py ™x (CHy)
R4 ‘
1
OT Stereoisomers, pharmaceutically acceptable salts, esters, and prodrugs thereof, wherein
E is absent or selected from the gx'oup consisting of
I H
(2)  substituted or unsubstituted C;-Cs-alkyl,

n
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substituted or unsubstituted C3-Cg-alkenyl,
substituted or unsubstituted C,-Cs-alkynyl,
substituted or unsubstituted aryl,

substituted or unsubstituted heterocyclyl, and
substituted or unsubstitated heteroaryl;

L is absent or selected from the group consisting of

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

@  ~(NH)o~CHo)-NR*— (CHo),

G)  —(NH). _C(RIL R™)-NR™ _C(RIL RZL )
(4) _C(RIL RZL} O_C(RIL RZI. .

(5)  —(CH)-NR™C®R', R?-CONH-(CHy )i,
6) —CO-CR™, R™) NHCO-,

() - -CONH-,

(8) ~NHCO-,

wherein

R*™ R¥ and R** are independently selecteq from the group consisting of

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;

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 C;-Cg-cycloalkyl,
. (2). substituted or unsubstitnted aryl, '
(3)  substituted or unsubstituted heterocyclyl, and
(4)  substituted or unsubstituted heteroaryl;

(@ H,

)] substituted or unsubstituted C 1~Ce-alkyl,

(c) C1-Ce-alkyl substltuted with aryl,

(@  Cy-Ce-alkyl subsntuted with heterocyclyl and
. .. .{e)  C;1-Cg-alkyl substituted with heteroaryl, _ _
~orR™ and R" together with the-atoms to which they are attached can form a Substituted or

G is absent or selected from the group consisting of

)

~(CH)~O~(CHy),

B ",



(2)  —(CH)i-S~CIL)i~
(3)  —(CHa)-NR®~(CH,)i~

(4 —CE=0)-,

(5) -NIC(=0)-,

(6) —C(=0)NH-,

(1) ~(CHy)NHCH,C(=O)NH-,
8) —C=C-,

9 —C=C—C=C-, and
(10) —C=C~;
wherein

Rg is H or substituted or unsubstituted C;-Cs-alkyl;
i is an interger of 0-4;
Y is selected from the group consisting of
m substituted or unsubstituted C;-Cg-cycloatkyl,
(2)  substituted or unsubstituted >aJy1, .
(3)  substituted or unsubstituted heterocyclyl, and -
(4)  substituted or unsubstituted hetéroaryl;
X is selected from the group consisting of
(1 ~CO),
(2) —C-Cealkyl{C=0}-,
3) . —CrCealkenyl{C=0)-,
“@ —Cy-Ce-alkynyl{C=0)--, and
5y —CHx
or when B is absent, X and A together with the atoms to which théy arc attached can form a
heterocycﬁc 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; V

B is a absent or

R b
[}
e N ’(CHZ)q

whercin R™ and R?®, are independently selected from the group consisting of
@ H,
(b)  substituted or unsubstituted C;-Cg-alkyl,




(c)  substituted or unsubstituted C;-Cg-alkenyl,

(@)  substituted or unsubstituted Cy-Cs-alkynyl,

(e)  substiluted or unsubstituted aryl,

63 substituted or unsubstituted heterocyclyl,

(g)  substitated or unsubstituted hetcroaryl,

()  Ci-Cs-alkyl substituted with aryl,

() C-Cg-alkyl substituted with heterocyclyl, and
G) C;-Cg-alkyl substituted with heteroaryl, v

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

unsubstituted heterocyclic rixfg, 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; '

Rj is H or substituted or unsubstituted C;-Cg-alkyl, '

‘ or Rz and A, together with the atoms to which: they are attached can form a substifuted or
unsubstituted 3-10 membered cycloalkyl or a heterocyclic ring system, wherein the
heterocyclic ring system may have from 31010 ring atoms, with 1 to 2 rings being in the ring
system and éontain from 1-4 heteroatoms éelected from N, O and S;

R4 is H or substituted or unsubstituted C,-Cg-alkyl, (
or Ryand A, together with the atoms to which they are attached can form a substituted or
unsubstituted hetcroéyclic ring, having from 3 to 8 ring atoms, wherein 1-2 ring atoms of the

. heterocyclic ring'sﬁrs,tem are selected from N, O and S;

n is an integer of 0-6;

A is selected from the group consisting of
© H .

@ - ~(CH)CR",R*)(CH:),0R™,

(3) —(0sz CRY, R23)N(R4a’ RSa), .

@  <CH).OR™ R*NR™)COR®,

(5)  —(CH).CR"R®)NHCONR®, R™),
© ~CH)CR"™R*)NHCENENR™,R™),
(7) -CHR",R™),

8 -C=CH,

©  ~(CH)CR™R™)CN,

(10) —(CH)CR™ R*)CO,R*, and .

LT
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(11)  ~(CHp),CR™ R*)CONR™, R*),
wherein R"’; R*, k3a, R*, and R** are independently selected from the group consisting of
(@ H,
(b)  substituted or unsubsiituted C,-Cg-alkyl,
{c)  substituted or unsubstituted aryl,
(d)  substituted or unsubstituted ﬁetcrocyclyl,
(e)  substituted or unsubstituted heteroaryl,
69) C,-Cg-alkyl substituted with aryl,
(g)  C;-Cg-alkyl substituted with heterocyclyl, aﬁd
(h)  Ci-Cs-alkyl substituted with heteroarvl,
or R* and R* together with the N atom to which timy are attached can form a
substituted 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;
ris an integer of 0-4;
s is an integer of 0-4;
Q is absent or selected frbm the group consisting of
(1) ~C(=O)NRy,R2),
(2) —NHCEONR:, R2),
3) -NOH)XEON(R;, R2),
@  -CHOHCEON(R:, Ro),
()  ~CHNR™, R*)CEOIN(Rs, Ry),
(6) ~CHR;iC(=O)N(R;, R2),

) —~CQ-H,
(8) ~C(=0)NHSO:R%,
(9) -SONH,,

(10) -N(OH)C=O)R',

(11) -N(OH)SO.R™,

(12) -NHSO;R*,

(13) -SH,

(14) ~CH(SH)CH:)o.1C(=O)N(Ry, Ry),
(15 —CH(SH)(CHa)1CO:1,

(16) —CH(OH)CH;).;COo1I,

(17) ~CH(SH)CH,CO,RY,




(18) —CH(OH)(CHy)SO.NH,,
(19 ~CH(CH,SH)NHCORY,
(20) —~CH(CH,SH)NHSO,R"Y,
(21) —CH(CH,SR*%)CO,H,
(22) —~CH(CH,SH)NHSO,NIL,
(23) —CH(CH,O0H)CO,H,
(24) ~CH(CH;OH)NHSO,NH,,
(25) —C(=0)CH,COH,

(26) —C(=0)(CHz)o..CONH,,
. @7) -OSONHR™,
(28) —SO,NHNIL, -

(29) —PEO)OH),

N\
| »
N

(30
N\
-l N
(31 N | and
/,N
G2 NN
wherein

- Ry is selected from the group consisting of

ay H,
) ~OH, /
3 —OC¢-alkyl,
@ -NE®M, R*Y,and
3) substituted or ‘unsubsﬁlute;d Cis-alkyl;
R; is selected from the group consisting of .
@ H,
) substituted or unsubstituted C,-Cy-alkyl,
3) substituted or unsubstituted C;-Cg-alkenyl,
@  substituted or unsubstituted Co-Cy-alkenyl,
5) substituted or unsubstituted aryl,

10



6) substituted or unsubstituted heterocyclyl,

)] substituted or unsubstituted heteroaryl,

3 C1-Cg-alkyl substitoted with aryl,

) C-Cg-alkyl sﬁbstituted with heterocyelyl, and
(10) C1-Cy-alkyl substituted with heteroaryl,

or R} and R, to gethcr with thc N aiom to which they are attached can forrn a substltuted or
unsubstituted heterocyclic’ nng, having fiom 3 to 10 ring atoms, wherein 1-4 rmg 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 fromé to 10 ring atoms, wherein 1-4 ﬁng atoms of the
heteroc.yclic ring systeﬁ are selected from N, O and S;
R'% R, R R*, and R are selected from H or C,-Cg alkyl,
" wherein .B' is abseﬁt orE, L, G, and B are absent, or E, I, and G are absent, or E, L; and B aré aBSent,'
orE, L, D, G, and B are absent.. .
In one aspect, the invention prowdcs a method of inhibiting a deacetylase enzyme in a gram-
nega_tlve bacteria, thereby affecting bacterial growth, comprising admuustenng to a patient 1 need of
such inhibition a compound of forrula I ' ‘

In another aspect, the invention provides a method of inhibiting LpxC, thereby modulating the
virulence of a bacterial infection, comprising admiﬁistering 10 a patient in need of such inhibition a
compound of formula L. ' .

In another aspect; the invention providéé amethod for tcatmg a subject with a gram-negative
bacterial infection comprising administering to the subject in need thereof an anﬁbacterially effective
amount of a compound of formula I w;th a ph:mnaceutlcally acceptable carrier. In a prefened

‘embodlment of the method of treatment, the subject is a mammal and i in some embodiments, a human.

( In another aspect, the invention provides a method of adrmmstenng an inhibitory amount ofa
compound of formula I to fermentative or non-fermentative gram-negative bactetia. In a preferred -
embodiment of the method of admmmtenng an inhibitory amount of a compound of formula I to
fermentative or non-fermentative gram-negatlve bacteria, the gram-negative bacteria are selected from
the group consisting of Pseudomonas aeruginosa, Stemtrophomonas maltophila, Burkholderia cepacia,

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

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

of a compound of formula [ to gram-negative bactetia, such as Enterobacteriaceae which is selected

11



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

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

Another embodiment of the invention provides a phanmaceutical composition comprising an

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

Pharmacautlcal formula’uons accordlng to the present mventlon are prov1ded which include any

of the compounds described above in combination w1th a pharmaceuucally acceptable carrier.

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

For example, the compound of formula I is useful in combination with other anti-bacterial
agents. The compound of formula I augments the sensitivity of gram-negative bacteria to exisﬁng
classes of antibacterials. Combmatlons of the presently disclosed compounds with other aniti-bacterial-
agents are w1thm the scope of the invention. Such anti-bacterial agents include, but are not limited to,
erythromycin, rifampicin, Nalidixic acid, carbenicillin, bacitracin, cycloserine, fosfomyecin, and

vancomycin.

DETAILED DESCRIPTION

The present inivention provides novel compounds, methods for inhibiting prC in gram- |
negative bacteria, and novel methods for treating bacterial infections. The compounds prowded herem
can be formulated into pharmaceutical fonnulatlons and medicaments that are useful in the methods ot ‘
the invention. The mvention also provides for the use of the compounds in preparing medicaments
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 throughout this application:

12



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

acetylgiucosamine deacetylase.

-Generally, reference 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 ot H, 11 also includes .

deuterium and tritium.

The phrase “alkyl” refers to alkyl groups that'do not, contam heieroatoms Thus the phIase
mcludes stra1ght cham alkyl groups such as methyl ethyl propyl butyl pentyl, hexyl heptyl, octyl,
nonyl decyl, undecyi dodecyl and the like. T he phrase also mcludee branched chain i isorners of
_ stralght chain alkyl groups, including but not hmlted to, the followmg that are prov1ded by way of

example: ~CH(CHz),, -CH(CH;)(CH;CH), -CH(CH,CHj),,
-C(CHj)s, -C(CH;CH3), ~CH,CH(CHs),, -CH2CH(CH;3)(CH,CHa), “CH,CH(CH,CH3),,
~CH,C(CHs)s, -CH;C(CH;CH)s, -CH(CH3)CH(CH3)(CH,CH;), 4CH2CHZCH(C}13)2,
-CH,CH,CH(CH3)(CH;CHs), -CH,CH;CH(CH;CHs)s, ~CH,CH,C(CHs)s,
-CH,CH,C(CH2CHs)s, »CH(CHg)CHzCH(CH;)z, -CH(CHg)CH(CHa)CH(CHJ)z,
-ClI(CH;CH3)CH(CHa)CII(CHg)(CH2CH3), and others. The phxase also includes cychc alkyl groups
such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohcxyl cycloheptyl and cyclooctyl and such Tings
substituted with straight and branched chain alkyl groups as defined above Thus the phtase alkyl
groups includes primary alkyl groups, secondary alkyl groups, and tertiary alkyl groups. Preferred aikyl
groups includé straight and branched chain alkyl groups and cychc alkyl groups havmg 1 to 12 carbon
atoms.

- The phrase “substituted alkyl” refers to an alkyl ggc,mp a8 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, aha.logen atom such as F, Cl, Br,and I; an oxygen atom ih 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, sulfone groups, sulfonyl groups, and sulfoxide 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 trialkylsilyl groups,
dialkylarylsilyl groups, alkyldiarylsilyl groups, and triarylsilyl groups; and other heteroatoms in various
other greups. 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 bon&, (e-g., a double- or triple-bond) to a heteroatom
. such as oxygen in oxo, carbonyl, carboxyl, and ester gmﬁps; nitrogen in groups such as imines,

oximes, hydrazones, and nitriles, Substifuted alksri 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 inciude, among others, alky} groups in which one
or more bonds to a carbon or hydrogen atom is/are replaced by one or more bonds to fluorine atoms.
Anoﬁer i)referréd substituted all'c;'l group 1s the h’iﬂuoromothyl group and other alkyl groups that
contain the tfiﬂuoromeﬂuyl groub. Other preferred substituted alkyl groups includo those in which one
or more bonds to a carbon or hydrogen atom is replaced by a bond to an oxygen atom such that the
substituted alkyl group contains a hydroxyl alkoxy, or aryloxy group. Stlll other preferred substituted
atkyl groups include alkyl groups that have an amine, or a substltutcd or unsubstituted aiky]amme, |
dialkylaniine, arylamlne, (alkyl)(aryl)amme, dlatylamme, heterocyclylamme, diheterocyclylamine,
(a]Lyl)(heterocyc]yl)amme, or (aryl)(heterocyclyl)amme group

The phrase “alkenyl” refers to straight and branched chain and cychc groups such as those
described with respect to all;yl groups as de_ﬁned above, except that at least one double bond exists
between two carbon atoms. Bxampies inciltde, but are not limited to vinyl,

-CH=C(H)(CHs;), -CH=C(CHs),, -C(CH3)=C(I-I)2, -C(CHg)—C(I’I)(CH3), -C(CH,CH3)=CH,,
cyclohe‘cenyl cyclopentenyl cyclohexadlenyl butadlenyl pentadienyl, and hexadlenyl among others.
The phmse “subsututed alkeny ” has the same meaning with respect to alkenyl groups that substituted

. a]kyl groups had W1t]1 respect to unsubsututed a]kyl groups. A substituted alkenyl group includes
alkenyl groups in which a non-carbon or non-hydrogen atom is bonded to a carbon double bonded to
another carbon and those in which one of the non-carbon or non-hydrogen atoms is bondcd to a carbon

not involved in a double bond to another carbon.

The phrase “aIkyn}'f]” refers to st:aight and brailchcd chain groups such as those described with
respect to alkyl groups as defined above, except that at least one tnple bond exists between two carbon
atoms. Examples include, but are not limited to —C_C(H), -C=C(CHj;), -C=C(CH,CHy),
-C(Hg‘)C50(H),‘ -C(I-I)2C=—C(CH3), and -C(H);C=C(CH,CH,) among others. The phrase “substituted
alkynyl” has the sume meaning with rospect to alkynyl groups that substituted atkyl groups had with
respect to unsubstituted alkyl groups. A substituted alkynyl group includes alkynyl groups in which a
non-carbon or non-hydrogen atom is bonded to a carbon triple bonded to another carbon and those in
- which a non-carbon or non-liydxoge_:n atom is bonded to a carbon not 'mvol‘ve,d.in a triple bond to
another carbon.

The phrase “heterocyclyl” refers to both aromatic and noﬂaiomatic ting 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 'heterbcyclic rings
such as benzimidazolyl, it does not include heterocyclyl groups that have other groups such as alkyl or
halo groups bonded to one of the ring members as compounds such as 2—meﬂ1y1beﬁzimidazoly1 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
pyrmrolyl, pyrrolinyl; ‘imidazolyl, pyrazolyl, pyddyl,‘ dihydropyridyl, pyrimidyl, pyrazinyl, pyridazinyl,
triazolyl (e.g. 4I-I-1,2,4—triﬁzolyl, 1H-1,2,3-triazolyl, 2H-1,2,3-triazolyl etc.), tetrazolyl, (e.g. 1H-
tetrazolyl, 211 tet(mzolyl, etc.); saturated 3 to 8§ membered rings containing 1 to 4 nitrogen atoms such
as, buf not l_imi‘ted‘ to, p)mlidinyl, imidazolidinyl: piperidinyl, pipemzinyl; condensed unsaturated
heterocyclic groups containing 1 to 4 mitrogen atoms such as, but not limited to, indolyl, isoindolyl,
indolinyl indolizinyl, benzimidazolyl quinolyl, isoquinolyl, indazolyl, benzotriazolyl‘ unsaturated 3 to
- 8 membered nngs containing 1 to 2 oxygen atoms and 1 {o 3 nitrogen atoms such as, but not imited
to,. oxazolyl isoxazolyl, oxadiazolyl (e.g. 1,2,4-0xadiazolyl, 1,3 4-oxad1ax:01yl 1,2,5-0"(3(112.201}’1 etc.);
saturated 3 to 8 membered rings contammg 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms such as, but
" not lumtcd to, morpho]myl unsaturated condensed heterocyclic groups contammg 1 to 2 oxygen atomns
and 1 to 3 mtrogen atoms, for example, benzoxa?olyl benzoxad;aaolyl benzoxazmyl (e.g. 2H-1,4-
benzoxazmyl etc.); u:nsatumted 3108 membcred tings containing 1 to 3 sulfur atoms and 1 to 3°
mﬁogen atoms such as but not limited to, ﬂuarolyl 1soth1arolyl thiadiazolyl (e.g. 1,2,3- t]nadmzolyl
1,2, 4—t1nad1azolyl 1,3 4-th1ad1azoly1 1,2,5- thJadlazonl ete.): saturated 3 to 8 membered ings
containing 1 to 2 sulfur atoms and11t03 nitrogen atoms such as, ‘but not limited to, thiazolodinyl;
saturated a.pd unsaturated 3 to 8 membered rings containing 1 to 2 sulfur atoms such as, but not limited .'
to, thienyl, 'dihydrodithiinyl, dihydrodithionyl, tetrahydrothiophene, tetrahydrothiopyran; uﬁsatm‘atéd
condensed hetérocyclic rings containing 1 to 2 sulfur atoms anid 1 to 3 nitrogen atoms such as, but not
limited to,‘b"enzdrthieizolyl, benzothiadiazolyl, benzothiazinyl (e.g. 2H—1,4-beniothiazh1y1, etc.),
dihydrobenzothiazinyl (e.g. V2H-3,4-dihydmbcnzoﬂ1iazinyl, efc.), unsaturated 3 to 8 membered rings
- containing oxygen atoms such as, but not limited to furyl; unsaturated condensed heterocyclic rings
“containing 1 to 2 oxygén atoms such as benzodioxolyl {e.g. 1,3-benzodioxoyl, etc.); unsaturated 3 to &
membered rings cobtaining an o:Ircygén atom and 1 to 2 sulfur atoms such as, but not limited to,
dihydrooxathiinyl; satura.ted 3 to 8 membered tings containing 1 to 2 oxygen atoras and 1 to2 sulfur
atoms such as 1,4-oxathiane; unsaturated condensed rings containing 1 to 2 su.Ifur atoms such as
‘ benzothienyl, benzodithiinyl; and unsaturated condensed heterocyclic ﬁrxgé 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

fay
[ ]



(sulfoxides and sulfones). For cxample, heterocyclyl groups include tetrahydrothiophene, '
'tetrahydrotl'liophcne oxidc,band tetrahydrothiophenc 1,1-dioxide. Preferred heterocyclyl groups contain
5 or 6 ring members. More preferred heterocyclyl groups include morpholine, piperazine, piperidine,
pyrrolidine, imidazole, pyrazole, 1,2,3-triazole, 1,2,4-triazole, tetrazole, thiomorpholine, .
{iomorpholine in which the S atom of the thiomorpholine is bonded-to one or more O atoms, pyrrole,
homopiperaz,ing, oxazolidin-2-one, pyrrolidin-2-one, oxazélc, quinl.lclidine, thiazole, isoxazoie, furan,

and tetrahydrofuran. -

~ The phrase “substitutcd heterocyclyl” refets o a hétetocyéijrl group as defined above in which
one of the ring members is bonded to a non-hydrogen atom such as described above with respect to
substituted alkyl groups and substituted aryl groups. Examples, include, but are not limited to, 2-
methylbenzimidazolyl, S-mcthylbenzxmxdazoiyl Schlorobenythlazoiyl I-methyl piperaziny), and 2- -
chloropyndyl among others. '

The phrase “aryl” mfers to aryl groups that do not contain heteroatbiﬁs Thus the phrase
lncludes, but is not hnuted to, groups such as phcnyl biphenyl, anthracenyl naphthenyl by way of
example. Although the phrase “unsubstituted aryl” mcludes groups cont:umng condensed rmgs such
as naphtha.lene, it docs not include aryl groups that bave other groups such as alkyl or halo groups
bonded to one of the ring mcmbers as aryl groups such as tolyl are considered herem to be subst1tuted
aryl groups as described below A preferred unsubstituted aryl group is phenyl Unsubstituted aryl
groups may be bonded to one or more carbon atom(s), oxygen atom(s), mttogen atom(s), and/or sulfur

atom(s) in the parent compound however.

The phrase “substltuted a.ryl group” has the same meaning with respect to unsubstituted aryl
groups that sub_sh_tuted alky! groups had with respect to unsubstituted alkyl groups. However, a
substituted aryl group also includes aryl groups in which one of the aromatic carbons is bonded to one
of the non-carbon or non-hydrogen atoms described above and also includes aryl groups in which one .
or more sromatic carbons of ﬂxearyl group is bonded to a substituted and/or unsubstituted alkyl,
alkenyl, or alkynyl group as defined herein. This includes bonding arrangements in which two carbon
atoms of an aryl group are bonded to two atoms of an'alkyl, alkenyl, or alkynyl group to define a fused
ring system (e.g., dihydronaphtliyl or tetrahydronaphthyl). Thus, the phrase “sﬁbsﬁtutcd aryl” mcludes,
but is not limited to tolyl, and hydroxyphenyl among others. Preferred substituents include straight
and branched chain alkyl groups, -CH, -CoHs, -CHZOH,,-OH, -OCHj, -OC,Hs, -OCF;3, -CN, -NO,, -
CO.H, -CO,CH,, -CONH;, ~NHy, -F, -Cl, Br, -CF,, -N(CH3),, -NHSO,CH3, -NHCOCHs.
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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 selccted
from S, O and N; zero, one or two ring atoms are additional hetero atoms independently selected from
S, O and N; and the remaining n‘ng atoms are carbon, the radical being joined to the rest of the
molecule via any of the ring atoms, such as, for example, pyridyl, pyrazinyl, pydmidinyl, pyrrolyl,
pyrazolyl, imidazolyl, thiazolyl, oxazolyl, isooxazolyl, thiadiazolyl, oxadiazolyl, thiophenyl; furanyl,
quinolinyl, isoquinolinyl, and naphthyridinyl, and the like. ' :

 The term “substituted heteroaryl” as uscd hereiu refers to a heteroaryl group as defined herein
substituted by independent replacement of one, two or thrce of the ﬁYdfogén"atoms thereon with Cl,
Br, F, I, OH, CN, C;-Cs-alkyl, C1-Cg-alkoxy, C;-Ce-alkoxy substituted with aryl, haloalkyl, thioalkoxy,
amino, alkylamino, dialkylamino, mercapto, nitro, carboxaldeh}.fde, carboxy, alkOkycai’bbnyl and
carboxamide. In addition, any one substituent may be an aryl, he’te;o‘a.ryl, or heteracycloalkyl group.
Pr;aferrcd substituents include straight and branched chain alkyl groups, -CHjs, -CoHs, ~CH20H, -OH, -
OCH;, -OC;Hs, ~OCF3, <CN, -NQ3, -COzH, -CO,CH;, -CONH», -NH,, -F, -Cl, Br, -CF;, -N(CHs),, -
NHSO,CHj;, -NHCOCH;. '

The tenn “bia.ary refers io a group or substituent to which two myl groups, whlch are not
condensed to each other, arc bound. Exenplary biaryl compounds mclude for example
phcnylbenzene, diphenyldiazene, 4~methylﬂno—1-phenylbenzcne, phenoxybenzenc, (2~
phenyleﬂlynyl)benzene diphenyl ketone, (4-phenylbuta-1, 3-dlynyl)benzcne, phenylbenzylamine,
(phenylmethoxy)benzene, and the like: Preferred ophonally substltuted blaryl groups include: 2-

" (phenylamino)-N-{4-(2-phenylethynyl)phenyljacetamide, 14—dxpheny1benzene N—[4-(2—

phenyletl1ynyl)phenyl]—2~[benzylammo]acetanude, 2-ammo-N—[4~(2-
phenylethynyl)phcnyl]propanannde, —amxno—N—[4—(2-phcnylethynyl)phenyl]acetamlde 2-
(cyclopropylamino)-N-[4-(2-phenylethynyl)phenylJacetamide, 2-(ethylamino)-N-[4-(2-
phenyleﬂlyhyl)phenyl] acetamide, 2-{(2-methylpropyl)amino}-N-{4-(2-

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

phenylbenzene, 2-[(imidazolylmethyl)amino]-N-{4-(2-phenylethynyl)phenyl]Jacetamide, 4-phenyl-1-
phenoxybenzene, N—(Z—aminocthyl) [4-(2-phenylethynyl)phenyl]carboxamide, 2-{{(4~
ﬂuorophenyl)methyl]ammo}-N-[4{Z-phcnyleﬂlynyl)phenyl]acctam1de, 2-{[4-
methylphenyl)methyl]ammo}-N-[4—(2-phanyleﬁlynyl)phenyl}acemde 4-phenyl 1-
(mﬂuoromemy])benzene 1-butyl-4-phenylbenzene 2~(cyclohexylamino)-N-[4-(2-
phenylethynyl)phenyljacetamide, 2~(ethylmethylamino)-N-[4- (2—ph enylethynyl)phenyl] acetam1de, 2-
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(butylamino)-N-[4~(2-phenylethynyl)phenyl]acetamide, N-[4-(2-phenylethynyl)phenyl]-2-(4-
pyridylamino)acetamide, N-[4-(2-phenyletliynyl)phenyl]-2-(quinuclidin-3-ylamino)acetamide, N-[4-
(2-phenylethynyl)phenyl]pyrrolidin-2-ylcarboxamide, 2-amino-3-methyl-N-[4-(2-
phenylethynyl)phenylJbutanamide, 4-(4-phenylbuta-1,3-diynyl)phenylamine, 2-(dimethylamino)-N-{4-
(4-phenylbuta-1,3-diynyl)phenyl Jacetamide, 2-{ethylamino)-N-[4-(4-phenylbuta-1,3-
diynyl)phenyl]acetamide, 4—,ethy1-1 -phenylbenzene, 1-{4-(2-phenylethynyl)phenyljethan-1-one, N-(1-
carbamoyl-2-hydroxypropyl)[4-(4-phenylbuta-1,3-diynyDphenyl carboxamide, N-[4-(2-
phenylethynyl)phenyl]propa.namide, 4-methoxyphenyl phenyl ketone, phenyl-N-benzamide, (tert-.
Butoxy)»N«[(4-pllenylpheny1)meﬂ1yl]carbOxa.m_ide, 2-(3-phenylphenoxy)ethanehydroxamic acid, 3-
phenylphenyl propanoate, l_—(4—cﬂaoxy|)henyl)-4-methoxyl$enzme, aﬁd [4-(2-
phenyleﬁaynyl)phenyl]pyntole. |

The term “heteroarylai‘yl” refers to a biaryl-group where one of the aryl groups is a heteroaryl =~

group. Exémplary heteroarylaryl groups mclude, 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-phcnylethynyl)pyrazine, 2-phenylthiophene, phenylimidazole, 3-(2-
bipémzinylpllcnyl)ﬁ;ran, 3-(2,4-dichlorophenyl)-4-methylpyrrole, and the like. Preferred optionalty
substituted heteroﬁrylaryl gl;oﬁps include: 5-(2-phenyleﬂl}myl)pyrimidme-zeylamh)é, l-methoxy<4-(2- .
thienyl)benzene, 1-methoxy-B-{Z-thienyI)benzene, Sfmeﬁlyl-Z—phenylpyﬂding, 5~meﬂiyl~3— "
phenylisoxazole, 2-[3f(ﬁiﬂubromeﬂlyl)phenyl] furan, 3-ﬂ1io:o¢5 -(2-furyl)-2-methoxy-1-prop-2-
enylbenzene, (hydtdxyinﬁ'ia'o')‘(S -phenyl(?—tlﬁenyl))_meﬂmne,‘ 5-[(4-methylpiperazinyl)methyl]-2-
phenylthiophene, 2—(4-qthylﬁllex}yl)ﬂﬁopl}ene, 4-met11ylthiofl—(2—t_hi¢nyl)bégzene, 2-(3-
nitrophenyl)thiophene, (tert-butoxy)-N-{(5-phenyl(3-pyridyl))methyl jcarboxamide, hydroxy—N~[(5-
-phenyl(3-pyridyl))methyl]amide, 2_—(pheny]metﬁylﬂzb)pyridine, and benzylimidazole.

The term “heteroaryltheteroaryl” refers to a biaryl group where both of the aryl groups is a
‘heteroaryl group. Exemplary heteroarylheteroaryl groups include, for example, 3—py1idylimidazolc; 2~
imidazolylpyrazine, and the like. Preferred optionally substituted heteroarylheteroaryl groupé include:
2-(4-p1peraz1nyl-3-pyndy1)furan, dlethyl(3-pyraz1u-2—yl(4-pyndy1))ammc, and dimethyl {2-[2-(5--
methylpyrazin-2-yl)ethynyl}(4-pyridyl)} amine.

“Optionally substituted” refers to the optional replawmeﬁt of hydrogen with one or more
monovalent or divalent radicals. Optionally substituted groups include those described herein, for each
group in which a distinct definition for substitution is supplied. Additionally, suitable substitation

groups include, for example, hydroxyl, nitro, amino, imino, cyano, halo, thio, thioamido, amidino,
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imidino, oxo, oxamidino, methoxamidino, imidino, guanidino, sulfonamido, carboxyl, formyl, alkyl,

substituted aikyl, haloloweralkyl, loweralkoxy, haloloweralkoxy, loweralkoxyalkyl, alkylcarbonyl,

- arylearbonyl, aralkylcarbonyl, heteroarylcarbonyl, heteroaralkylcarbonyl, alkylthio, aminoalkyl,

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

Representative substituted amidino and heteroéyéloamidino groups include, for example, those
shown below. Thesé amidino and heterocycloamidino 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.

M N '
Y A
L_o : N
and H
Representative substituted alkylcarbonylamino, alkyloxycarbonylamino,
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 i O)ﬁ/\/s\
: - o @ NP HN._.0
“SNH © TSNH NH NH | o)
Ak LA o o~ K %<
o7 ~, o ~, 0 , 07 0T >~ , . ,
SNH
o

O)\/\/N\) ,and  OH

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

) These can be further substituted by heterocyclo groups and heteroary! groups as will be apparent to
those having skill in the orgalﬁc and medicinal chemistry arts in conjunction with the disclosure
herein. Prefered aminocarbonyl groups include: N-(2-cyanoethyl)carboxamide, N-(3-
methoxypropyl)carbé;iamide, N'-cyclopropylcérboxamide, N-(2-hydroxy-isopropyl) cérboxmnide,
methyl 2-carbonylamino-3-hydroxypropanoate, N-<(2-hydroxypropyljcarboxamnide, N~(2-hydroxy-

" isopropyl)carboxamide, N-[2-hydroxy-1-(frydroxymethyl)ethyljcarboxamide, N-(2-
carbonylamino ethyl)acetamide, N-(2-(2-pyridy!)ethyl)carboxamide, N-(2-pyridylmethyl)carboxamide,
N-~(oxolan-2-ylmethyl)carboxamide, N{(4-hydroxypyrrolidin-2-yl)carboxamide, N-[2-(2-
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'fiydroxyeﬂloxy)eﬂlyl]car_boxaniide, N-(4-hydr0xycyqlohe)gy1)carboxamide, N—[i—(Z'-oxo~4-
imidazolinyl)ethylJcarboxamide, N-(carbonylarnigomemyl)acetaxnidc, N-(3-
pyrrolidinylpropyl)carboxamide, N-{1-(carbonylaminomethyl)pyrrolidin-3-yl]acetamide, N-(2-
morpholin-4-ylethyl)carboxamide, N-[3-(2-oxopyrrolidinyl)propyljcarboxamide, 4-methyl-2-
oxopiperazinécarbaldehydg, N-(2-hydroxy-3 -pyrrqlic}inylpropyl)carboxamide, N-(2-hydroxy-3-
morphdlin¢47yiprbpyl)é§rboxamide, N»{2—[(5»cyan0~23ﬁyﬁdyl)amino]ethyl}carboxﬁmide? 3-
(dimethylamﬁio)ﬁ}};folidir'le‘cal‘:ball(‘iehyde, N-[(5 ;lnethylpyrazig-z-yi)methyl]carboxami_dc,‘_2',2',2-3
triﬂuoro«N-(1-fqrmylpyrrolidin—3 ~yl)acetamide, |

:fo Yo~ :(0 ':fo‘ 0- :fOY
PO UL L S Gl 'ijd

NH, AN

» [] 2 b . H G s )
Yo

. HN

A
e
N
Representative substituied alkoxycarbonyl groups include, for exaruple, those shown below.

These alkoxycarbonyl groups' can be further substituted as will be apparent to those having skill in the

organic and medicinal chemistry arls in conjunction with the disclosure herein.

RS Yw< TIOH v TN&“

2 . b

\/\ 1 '
R O T
‘ OH | ‘ and
The term “protected” with tespect to hydroxyl groups, amine groups, and sulthydryl groups
refers to forms of these funotionalities 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 i in Organic
Synthesis, Greene, T.W.; Wuts, P. G. M., Iohn 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 include, 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, t-buiyldimethyl-chlorosilane, trimethylchlorosilane,
tritsopropylchlorosilane, triethylchlorosilane; substituted methyl and ethyl ethers such as, but not
limited to methoxymethyl ether, methythiomethyl ether, benzyloxymethyl ether, t-butoxymethyl ether,
2-methoxyethoxymethyl ether, tetrahydropyranyl ethers, 1-ethoxyethyl ether, allyl ether, benzyl ether;
esters such as, but not limited to, benzoylformate, formate, acetate, trichloroacetate, and trifluoracetate.
Examplés of ﬁfo‘tected armne groups include, but are not limited to, amides such as, formamide,
acetamide, trifluoroacetamide, and benzamide; imides, such as phthalimide, and ditlﬁosuccininﬁde;
and others. Examples‘of protécted sulfhydryl groups include, bul 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 “pharmacentically 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 ammonia. As salts of organic bases,-'ﬂle_ inv'ention-includes,
for example, trimethylamine, triethylamine, pyridine, picoline, ethanolamine, diethanolamine, and -
triethanolamine. As salts of inorganic acids, the instant invention includes, for example, hydrochloric
' _acid, hydroboric acid, nitric acid, sulfuric acid, and phosphoric acid. As salts of organic acids, the
instant invention mncludes, for example, formic acid, acetic acid, triﬂuoroaqetic acid, fumaric acid,
oxalic acid, tartaric ac@d, maleic acid, citric apid, succinic acid, malic acid, methanesulfonic acid,
benzenesulfonic acid, and p-toluenesulfomnic acid. As salts of basic amino acids, the instant invention -
includes, for example, arginine, lysine and omithizxe. Acidic amino acids include, for examph_a’,

aspartic acid and glutamic acid.

As used herein, the term “phanmaceutically 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 thcreof. Suitable ester groups inclilde, for example, ﬂloée 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 prodrugs of the
compounds of the present invention that are, within the scop e. of sound medical judgment, suitable for
use in contact with the ﬁssues 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 “prodrug” refers to compounds that are rapidly tran:sforme.d in vivo to yield the parent
compound of the above formula, for exampk by hydrolysis in blood. - A thorough discussion is
provided in 1. Higuchi and V. Stella, Pro-drugs as Novel Delivery Systems, Vol. 14 of the A.C.S.
Symposium Series, and in Edward B. Roche, ed., Bioreversible Carriers in. Drug Design, American
Pharmaceutical 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” agén;f 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
situaiidns where the growth of the population is stopped, as well as situatioﬁs 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/efflux, solubility, half-life,
etc. to compounds in order to correlate eniyme inhibition with growth inhibition. The activity of
antibacterial agents is not necessarily limited to bacteria but may also encompass activity against
parasites, virus, and fungi.

The subject invention also includes iéotopically-labeled LpxC inhibitors, that are st‘mcturally‘
identical to those disclosed above, but for the fact that one or more atoms are replaced by an atom
having an atomic 1nass or mass number different 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 n,
3H, Pc, c, N, 180,170, *'p, ?r, 8, 1°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 aforementioned 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 dlstnbutlon assays. Tritiated, i.e., °H, and carbon-14, i.e., "*C, isotopes are particularly
preferred for their ease of preparation and detectability. Furtber, substitution with heavier isotopes such
as deuterium, i.e., ’H, may afford certain 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

readily ‘a,vailable isotopically labeled reagent for a non-isotopicaily labeled reagent.

The present invention provides novel compounds, pha'nnaceuﬁcal formulations including the ‘
compounds, methods of mlnbltmg UDP-3- O-(R-3-hydroxydecanoyl)-N»acetylglucosamme deacetylase
.(Lp\C), and mcthods of treating gram-negative bacterial infections.

Io one embodlment, the present invention provides compounds of formula E
'A H

' . Rs
E\ D\ Y /B ~.
1767 X N /k(CHz)n/ Q
R4 o

I
or stereoisomers, pharmaceutically acceptable salts, esters, and prodrugs thereof, wherein
E is absent or selected from the group consisting of

a1 '

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

(3)  substituted or unsubstituted C,-Cs-alkenyl,

(4)  substituted or unsubstituted C,-Cs-alkynyl,

(5)  substituted or unsubstituied aryl,

(6)  substituted or unsubstituted heterocyclyl, and

@) substitutbd or unsubstituted heteroaryl;
L is absent or selccted ﬁom the group conmstmg of

(1)  substiiuted or unsubstituted C,-C.g-aﬂcyl

@ NH)—~(CH2)-NR™ (CHy)

3)  —(NH)-CRY RYH-NRECRY, R%)

4) -C®RLRY-0-CRY, R,

(5)  ~(CH NR'-CR™, R*)-CONH~CHp)s,

6 —CO-CRY, rR*-NHCO-,
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(7) -CONH-,
8 —NHCO-,

wherein

R™, R, and R*" are independently selected from the group consisting of

(a)

®

©

(d).
(e)

H,

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

C,-Ce-alkyl substituted with heterocyclyl, and
C1~C5~a]ky1 substituted with heteroaryl, '

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

unsubstituted beterocyclic 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,

j 1s 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 C3-Cs-cycloalkyl,
(2)  substituted or unsubstituted aryl, = '
3 substituted or unsubstituted heterocyclyl, and

4 substituted or.unsubstituted heteroaryl;

G is absent or selected from the group consisting of

(1)  ACH)-O0ACHp)i~

(2) ACH2:i-SHCH2)i~

(3)  ~(CH)-NR*HCHp)i,

(4) -CE=0)r

(5) -NHCEO0)-,

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

® C=C-,

9 —C=C—C=C—, and
(10) -C=C-

wherein

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

11is an interger of 0-4;
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Y is selccted from the group consisting of

1)

@
(3)
(4)

_ substituted or unsubstituted C3—Cs-éyclealky1,

substituted or unsubstituted aryl,

substituted or unsubstituted heterocyclyl, and

* substituted or unsubstituted heteroaryl;

X is selected from the group consisting, of
—(C=0),
-C 1-C5-alky1-(C=Q)—,

1)
@)
€)
“)
©)

: *Cz-Cg-alkenyl—(C=Q)—,

~Ca-Ce-alkynyl~+C=0)—, and

-CHy—;

or when B is absent, X and A, together with the atoms to which they are attached ¢an 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‘

N ACHz)g~
et S

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

(@
®)
©)
@
©
@
®
)
)
@)

H,

substifuted or unsubstituted Cy-Cy-alkyl,
substituted or unsubstituted Cé-Cyalkényl,
substituted or unsubstituted C,-Cq-alkynyl,
substituted or unsubstituted arjrl, |
substituted or unsubstituted heterocyclyl,
substituted or unsubstituted’heteroal‘yl, ‘
C;-Cg-alkyl subsﬁtuted‘ with aryl,.
C;-Cg-alkyl substituted with hei_feroc).}clyl, and
Cy-Cg-alkyl substituted wiﬁ hcteroafyfl;

or R]_b 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, Oand S;

g is.an integer of 0-4;



R3 is H or substituted or unsubstituted C-Cg-alkyl,
or Rzand A together with the atoms to which they are attached can form a substituied or
unsubstituted 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
sy'sterﬁ and contain from 1-4 heteroatoms selécted from N, O and S;
R, is H or substituted or unsubstituted C;-Cq-alkyl, . :
or Ry and 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 [-2 ring atoms of the
" heterocyclic ring system are selected from N, O and §; |
nis an integér of 0-2;
A is selected from the group consisting of
- m H |
@) ACH)CR",R*}CH,):0R™,
3)  ACHXCR"™R*)NR"R),
@)  ~CH).CR"™R*NR®R")COR”,
(5) ~CH),CR™ R™NHCONR",R*),
6  ~(CH)CR™R*)NHCENHNR®, Rs‘),
(7) -CH®", RZ“),
8) -C=CH,
© —(CH)CR™R™CN,
(1) ~(CHz)CR", R*)COR™, and
(1)  ~(CH)CR", R*ICNR™, R™), |
wherein R, R, R® R* and R* are independently selected from the group consisting of
@ K | o |
(b)  substituted or unsubstituted C;-Ce-alkyl,
(c)  substituted or unsubstituted aryl,
(&)  substituted or unsubstituted heterocyclyl,
(¢)  substituted or unsubstitﬁted heteroaryl,
®  Cr-Coalkyl substltuted with aryl, |
@®  Cr-Ceralkyl substitutod with heterocyclyl, and
(h) Cy-Ce-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
substituted or unsubstituted heterocyclic ring, having from 3 to 8 ring atoms, wherein 1 -Z"ﬁﬁg
atoms of the heferocyclic ring system are selected from N, O-and S;
1 is an integer of 0-4;
sis an integer of 0-4;

Q is absent or selected from the group consisting of

(1) —CEONR;, Ry).
(2) -NHCEO)N(R:, Ry),
(). -NOHCEO)NRy, R),
(49)  —CH(OH)C(EO)N(R;, Rp),
(5). —CH[NR, R*)CEONRy, Ra),
6)  —CHRUCEOING,Ry),
(N —COH,
(§) —C(=O)NHSO,R%,
(9  -SONIL,

(1) -N(OH)C(=O)R",
(1) -N(OH)SORYM, =~
(12) -NHSO,R,
(13) -SH, . ‘
(14) —CH(SHYCH).1C(=O)N(Ry, Rp),
(15) —CH(SH)(CH;)p.CO:H,

- (16) —CH(OH)(CHz)o.1CO-H, .

(17) —CH(SH)CH,CO.R'S,

(18)  —CH(OH)(CHz)SO,NH,,
(19) —CH(CH;SHNHCOR™,
(20) -CH(CHSH)NHSORY,
(21) —CGH(CH:SR*)CO,H, -
(22) —CH(CH,SH)NHSO,NH,,
(23) —CH(CH,OH)CO.,
(24) -CH(CHOHNHSO,NH;,
(25) —CEOCH,COH,
(26) —C(=O)CH;)o.;CONHz,
(27) —OSONHR™,
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(28)
(29)

(30)
G

(32)

N\
| N
N

—SO;NFNH,,
-P(=0)(OH);,

I

,and

{ N
N
N~y .

?

R, is selected from the group consisting of

®)
)
€)
4)
)

-H,

-OH,

—0C,.¢-alkyl,

“NR™, R, and

substituted or unsubstituted C;_¢-alkyl;

R, is selected from the group consisting of

(1)
@
3)
@
(5)
O]
)
®)
©)
(10)

H, |

substituted or unsubstituted Cy-Cg-alkyl,
substituted or unsubstituted CQ—CG-a]kcnyl,
substitutegl or unsubstituted Cz-Cg-alkenyl,
substitnted or unsubstituted aryl,

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

or R! 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 1-4 ring atoms of the

heterocyclic ring system are selected from N, O-and S,
Rl R qu’ R and R* are selected from H or C;-C 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 absept,‘

orE,L,D, G, aﬁd B are absent.

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

Ry
E. _D_ A _.Bo
Iy I\II/l<(CH2) _Q

LG n
Ry
I .
or stereoisomers, phénnaceutically acceptable salts, esters, and prodrugs thereof, wherein
E is absent or selected from-the g'roup édnsisting of
1 §H-
(2)  substituted or unsubstituted C;-Cg-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) ~(CH)NR™ (CHp),
@) —CER™, R NRLCR'™, R,
@) -C CR;:., R™)—O-CRY, R,
(@) —(CH)NR™CRY, R™) CONH—(CHy),
.(5) —CO—C®M, R?Y)-NHCO-,
(6) —CONH-, and '
() -NHCO-,
wherein
R™, R, R% are independently selected from the group corésisting of |
(& L
(b substituted or unsubstituted C;-Cg-alkyl,
(c)  Ci-Ce-alkyl substituted with aryl, o »
(@)  C-Ce-alkyl substitutod with heterocyclyl,
()  Ci-Ce-alkyl substituted with heteroaryl,
or R and R* ltogcther with the atoms to which they are attached can form a substituted or
unsubstituted heterocyclic ring, having from 5 to 8 ring atoms, whercin 1-2 ring atoms of the
heterocyclic ring system are selected from N, O and S;
| j is an integer of 0-4;
k 1s an integer of 0-4;

D is absent or selected from the group consisting of-



€)) substituted or unsubstituted C3-Cg-cycloalkyl,
(2)  substituted or unsubstituted aryl, .
()  substituted ;)r unsubstituted heterocyclyl,
(4)  substituted or unsubstituted heteroaryl, and
G is absent of selected from the group consisting of
(1 -CE=0), |
() -NHC(=0)-,
(3) ~C(=O)NH-,
4  —«CHy)NHCH,C(=O)NH-,
(5) ~C=C—,and |
6) LC=C—C=C-,
wherein i is an interger-of 0-4;
Y is selected ﬁoﬁ the group consisting of
€] 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
(D HAC=0)-
2) ~C-Ce-alkyl{C=0)-,
(3) —Cp-Cealkenyl{(C=O)~
(@)  —CpCealkynyl(C=0)-, and o .
(5) —CHx
or when B is absent, X and A, togethef with the atoms to Wl’iich tiley a;re a;ftached can form a
heterocyclic ring, havirig from 5 to 8 ring atoms, wherein 1-2 rmg atoms of the heterocychc
- ring system are selected from N, O and S; '

B is absent or

R1b
/N (CHa)q
=Y

wherein R and R?" are independently selected from the group consisting of
@ °H |
(b)  substituted or unsubstituted C;-Cg-alkyl;
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(©) substituted or unsubstituted Cy-Ce-alkenyl,
()] 4 substituted or unsubstituted C,-Cq-alkenyl,
(e) substituted or unsubstituted aryl, )
® substituted or unsubstituted heterocyclyl,
(g)  substituted or unsubstituted heteroaryl,
(h)  C-Cg-alkyl substituted with ai'};I, .
‘(i)  Ci-Cs-alky! substituted with heterocyclyl, and
6)) C-Cs-alkyl substituted with heteroaryl,
or R™ and RZb, together with the atoms to which they are attached can form 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;
- Ry is Hor substituted or unsubstituted C1-Cg-alkyl,
or R; and A together with the atoms to which they are attached can form a substituted or
unsubstituted 3-10 membered cycloalkyl or a hcteroc.yc]ic Ting sysié'm, 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 selected from N, O and S; '
R4 is H or substituted or unsubstituted C;-Cg-alkyl,
or Rqand A, together with the a'tc;ms to which they are attached can form a substituted 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; »
Ais selec@ from the group consisting of
(1 H
@) ~(CH)CR'™R®XCHz).OR™,
@)  -(CH)CR®R*NR"R®),
@  A(CH)CR"R¥NR")COR™,
(5)  ~(CH)CR",R®)NHCONR®,R™),
©)  ~(CH)CR™R*NHCNINR®,R®),
(7) -CHR®R®),
8) -~C=CH,

©)  —(CH)CR™ R*)CN, and

(10) —~CH)CR"™ R*)CO,R™,
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whercin R™, R”, R*, R*, and R, are independently selected from the group consisting of

@ . H |
(b)  substituted or unsubstituted C1-Ce-alkyl,
(©  Ci-Cgalkyl substituted with aryl,

‘ (d)  C-Cs-alkyl substituied with heterocyclyl, and

(e) C1-Ce-alkyl substituted with heteroaryl, } :
or R* and R*, togcther with the N atom to which they are attached can form a

substituted or unsubstituted heterocyclic ring, baving from 5 to 8 ring atoms, wherein 1-2 ring

. _atoms of the heterocyclic ring system are selected from N, O and S;

" risaninteger of 0-4;

Q is absent or selected from the group consisting of

o

@

©
@
O

6)

—C(=O)N(R, R2),
~NHC(=O0)N(R1, R2),
~N(OE)C(=O0)N(R,, Ra),
—CH(OH)C(=0)N(R4, R;),

_ —CHIN®R™, R*)]C(-O)N(R1, Rz), and .

~CHRYC(=0)N(R,, Ry),

R; is selected from the group consisting of

(l) H?

(2 OH,
. (3) OCigalkyl,
- (4) N(R*, R*), and
(5) substituted or unsubstituted C;g-alkyl;

Ry is selected from the group cobsisting of

M
@)
3)
)
®
®
Q)
®

H,

substituted or unsubstituted C-Cg-alkyl,
substituted or unsubstituted aryl, v
substituted or unsubstituted heté;ocyclyl,

substituted or unsubstituted hetéroaryl,
_ C1-Ce-alkyl substituted with aryl,
'C1-Ce-alkyl substituted with heterocyclyl, and

C1-C-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 subsﬁtuted 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'9, R'2 4, and R* are selected from H or C;-C alkyl,
wherein B is aibsent, orE,L, G, and B are abscn)‘, 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:

H;C.__OH
Y. -
G~ X—N NH—OH
H- g

I

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

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

{0, ‘Q—/—Q OJ_/—G
R—C\>—-//_<}' - %“ e O Y

R R

R
= )~ "Q—:—@— C{)‘E‘C\/“

e ) 4}—0 4} {»~
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NH, ZZ
(J ,
Wherein

R is selected from the group consisting of -CHj, —C;Hs, —CHZOPL ~OH, —0CH3? —0OC,H;, —
OCF3, —CN, ~-NO,, —CO,, —C0,CH;, -CONH,, ~NH;, -F, —Cl, ~Br, —CF3, - N(CH3) 2, ~

NHSO,CHj, and -NHCOCH3;

X is selected from the group consisting of

(1 ~c=oK,

(2) —C I-Cﬁ—alkyl,—(C=O)—, and
(B) —Cy-Cs-alkenyl{C=0)—.

- In another émbodimént, the present invention provides compounds of formula IIT:
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H3C NT'IZ

D Y.
G~ X—N NH—OH
H o
I
or stereoisomers, pharmaceutically acceptable salts, esters, and prodrugs thereof, wherein
D-G-Y taken together, is selected from the group cpnsisting of

)

s
R_C\)_//*@ {0, RMH,

e OO =

E
N=

. . ]
o= D=0 O=0-

R " : . ‘
D= =, = , e — 9
R{/—N\ — R{}u"—;-f:—@— R_<q=\:—; i

Ed

R~ ROJQ—

2

= N\ 47 ® ’
or

S ™ l Vo /E/\h
H;C 2 P Br = HO LA
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o_J i ©/

=\
R

o

i

BFQ\, ©/, and

" Wherein

525

‘R is selected from the group consisting of —CH'a, —CoHs, —CHZOH -OH —OCH-;, —OCsz, -

OCI‘a, —CN, —-NO,, -CO-H, —COzCHg, —CONI—I:,
NHSO;CHg, and ~NHCOCHs;

—NH,, -F, Cl,

X is selected from the groups coﬁsisting of
(M =0y,
2)  ~Ci-Cealkyl-(C=0)-, and
3)  —Co-Co-ulkenyl<(C=0)

BI', —CFB: —N(CH3) 2

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

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

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

36



N\ N\
R"‘\v_. /""\;_/'—
’
R
y =

b

3y

2

Iag
P x
Z

3
g
W
;]

R,,@IQ'
\N _

3

D ==
=/ wy

H

2

b
(=<

R

<—\ __“—T—:_QL_;}_

e
o »
B ,  Ho
of
Xy . I N
A =
o ~ H,CO

. - <
BN A HiC L~
O
e
. 3
./ i
N e
7 N
—f
’ HxN
o =
IR
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"~ Wherein
- R is selected ﬁmﬁ the group consisting of ~CH,, _CZHS% -CH,OH, -OH, ~OCH,;, -OC;Hs, ~
OCF3, —CN, -NO,, -CO,H, —COZCH;,. —CONH;, —-NH,, -F, —Cl ~Br, -CF;, -N(CH3) 2, —
NHSO,CHj3, and -NHCOCH;;

X is sclected from the groups consisting of
1)  HCc=0x,
(2) —Cy-Cs-alkyl{(C=0)-, and
3) —C;-Cs-alkenyl{C=0)-.

In another embodiment, the present invention provides compounds of formula V:
NH,
D Y- : :
~GT TX—N NH-OH
H o
Y
or stereoisomers, pharmaceutically acceptable salts, esters, and prodrugs thereof, wherein

D-G-Y taken together, is selected from the group consisting of
=~~~ ] I W/“@ -
v Y, R’Q@ av
adl N ) -
N= , .

S

R

~

-3
0 1
1 / U
i
3
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\ /7

N
N —_—
N

R
4
R
v

N =
—/

R
N/_\ =
R
i/>—’ R--<

=

—

R
7\

R.
—

N

b
/\—\__

\_7

?
=) ,
R—@—:‘:—:"

, and

R Sz =
-

>

2

\ 7
— -

7N
N-_-/

N

R
R—

or

g ww %y 8

@

ﬁ o R
/l\h\/ 78\ ) , ) @ ,ﬂl, K ., \o,. _ .m,
M ﬁu V Uu xt ,/U m Ra

nww waw

ﬂn \\/.

U\/.

}
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‘Wherein

R is selected from the group consisting of -CHa, —C;Hs, —CHzOH —OH, -OCH;, -0OC,Hs, —
OCF;, —CN, —Noz, -CO:H, ~CO,CH3, -CONH,, —NH, —F, —C}, ~Br, -CFs, —»N(CHg) 2~
NHSO0,CHj, and —NHCOCH;,

X is selected from the groups consisting of
@ —HC=0)-,
@) . —C-Cealkyl-(C=0)- and
@)  —Cp-Ce-alkenyl(C=0)-.

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

“or stereoisomers, pharmaceutically acceptable salts, esters, and prodrugs thereof, wherein
E is absent or selected from the group consisting of
@O K |
@) substituted or unsubstituted C;-C‘s-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 1orm a substltuted or
unsubstituted heterocyclic ring, having from 3 to 10 ring atoms, wherein 1-4 ring atoms of the
heterocyclic ring system are selectet‘i from N, O and S,
R'™, R  are independently selected from the group consisting of
1 CH '
(2)  substituted or unsubstituted C;-Cq-alkyl,
(3)  Ci-Cyralkyl substituted with aryl,
A (4  C;-Cs-alkyl substituted with heterocycelyl, and
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()

C;-Ce-alkyl substituted with heteroaryl,

or R' and R?- tc)gethcr’ 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

heterocychc nng system are selected from N, O and S.

In another embodlment the present mvenuon provides compounds of formula VII

51 NH,
SRats

3L
R™ o
E—-N
N
R H |
. v
( or stereoisomers, pharmaceutically acceptable salts, esters, and prodrugs t]1efeb£ wherein

E is absent or selected from the group consisting of

(1

@
€)

)

e

.
,Euﬁéﬁiuted or unsubstituted Cl-Cg-alkyl,

substituted or unsubstituted aryl,
substituted or unsubstituted hetérocycl_yl, and
substituted or unsubstituied heteroaryl,

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

unsubstituted heterocychc ring, having from 3 to. 10 ring atoms, wherem 1-4 Ting atoms of the

heterocyclic ring system are selected fram N, O and S;

R™, R*" are independently selected from the group consisﬁng of

@
€)
C)
&)

€9

substituted or unsubstituted C;-Ce-alkyl,
C;-Cg-alkyl substituted with aryl,

© Cy-Cg-alkyl substituted with heterocyclyl, 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 S.

In-another embodiment, the present invention provides compounds of formula VII:
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gsC- Ol

-N—OH

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

E is absent or selected from the group consisting of

1)
@)
)
@

)

H,

substituted or unsubstituted C-Cg-alkyl,
substituted or unsubstituted aryl, .
substituted or unsubstitutcd iletcrocyclyl and
substltuted or unsubstltuted heteroaryl

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

unsubstltuted heterocychc 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;

RlL R’ are independently selected from the group consisting of

@
@)
€)
G
€)

H,

substituted or unsubstituted C;-Cs aJkyl,
C;-Ce-alkyl substlmted w1th aryl

Cl-«Ca-alkyl subslltuted with heterocyclyl and
C;-Cg-alkyl substituted with hetcroaryl

or RL and R* together with the atoms to which they are attached can form a subshtuted or

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

heterocyclic ring system are selected {rom N, O and S.

In another embodiment, the prwent invention prowdes oompounds of formula IX
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|
E—N
. N

rIL H

or stereoisomers, pharmaceutically acceptable salts, esters, and prodmgs thercof, wherein

E is absent or selected from the group consisting of

ey
@)
3)
@

® .

H,

substittltcd or unsubstituted C;-Cg-alkyl,
substituted or unsubstituted aryl,

substituted or unsubstituted heterocyclyl, and
substltutod or unsubstituted heteroaryl,

or Eand R’ ' together with the atoms to which they are attached can form a subsututed or

unsubstltmed heteérocyclic ring, having from 3 to 10 ring atoms, whercm 1-4 ring atoms of the

heterocyclic ring system are selected from N Oand S;.

R, R are independently selected from the group consisting of

o

@)
&)
)
)

H,

substituted or unsubstituted C;-Cg-alkyl,
C;-Cg¢-alkyl substituted with aryl,

Cy-Cg-alkyl substituted with heterocyciyl, and
C-Cs-alkyl substituted with heteroaryl,

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

unsubstituied heterocyclic 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 formula X:
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H
N--OH
0
E—N\KU\
. N

X

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

E is absent or selected from the group consisting of

(D
@
©)
@
®)

CH,

substituted or uns_ubstituted Cy~Cg-alkyl,

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

R, R* are independently selected from the grdnp consisting of

1)
@
3
V@)
&)

H, ,
substituted or unsubstituted C;-Cs-alkyl,
C1-C-alkyl substituted with aryl,

C-Ce-alkyl substituted with heterocyclyl, and
C;-Cg-alkyl substituted with heteroaryl,

or 'R"‘.zn:gd R¥* vtbgether, with the atoms to-which they are attached can-form a substituted or

unsubstituted heterocyclic ring, having from3 to 8 ring atoms, wherein 1-2 ring 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 9§
. XTI

4



N

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

Y-X taken together, is selected from the group consisting of
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In another embodiment, the preseni invention provides compounds of formula X1
H;C._ _OH

o ®R®* 0 g
N/I—(CHZ)QJ-L*NH N TOH
DR
H,C @

X1

or stcreoisomers; pharmaceutically acceptable salts, esters, and prodrugs thereof, wherein
R'® and R are independently scleoted from the-group consisting of

1y H, ‘

-(2) substituted or unsubstituted C;-Cg-alkyl,

(3)  substituted or unsubstituted Cy-Cy-alkenyl,

4 substitu&ed or unsubstituted C,-Cg-alkenyl,

(5)  substituted or unsubstituted ary},



(6)

Q)
-(8)

®

o)

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

C1-Cs-alkyl substituted with heterocyclyl, and
C-Ce-alkyl substituted with héteroarj}l;‘

q is an integer of 0-2;

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

0 A CI)H 1}2
N. N«

v

O

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

Ry is selected from the group consisting of

@ .
@)
Q)
@)
)

H,

substituted or unsubstituted Cl;Cg»-alkyl,
C1-Ceralkyl substituted with aryl,

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

A is H or -CH(CH;)OH~; '
Ry is H or substituted or unsubstituted Cy.¢-alkyl;

R is selected from the group consisting of

0
@
)
@
)
©
)
()

H,

substituted or unsubstituted Cl-Cﬁ-alkyll,
subs;tituted or unsubstiiuted aryl,
substituted or unsubstituted héterocycly],
substituted or unsubstituted héte}oaryl,
C1-Ce-alkyl substituted with aryl,

" Cy-Coralkyl substituted with heterocyclyl,

C1-Ce-alkyl substituted with heteroaryl,
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or R' aud 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 embodiment, the present invention provides compounds of formula XIV:

N

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

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

R is selected from the group consisting of —CHz, —C,Hs, —CH,0H, —OH, ~OCH;, —OC,Hs, —
OCF3, ~CN, =NO3, ~CO;H, —CO,CHs, <CONH,, -NH, —F, ~Cl, ~Br, CF3, -N(CH3) 2, -
NHSO,CH;, and -NHCOCH;; |

Ry is selected from the group consisting of

()
@
3
@)
)

H’ .

substituted or unsubstituted C;-Ce-alkyl,
C1-Ce-alkyl substituted with aryl,
C1-Ce-alkyl substituted with heterocyclyl, and
C1-Ce-alkyl substituted with hetcroaryl.

" HG

N

FaG” N7

In another enibodiment, the present invention provides compounds of formula XV:
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XV

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

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

. Ris sclected from the group consisting of —CHj, —C;Hs, -CH;0H, ;OH, —OCH;, —0OC,Hs, —

OCF3, —-CN, —-NO,, —C0;H, ~CO,CH;, 4:0NH2, ~NHj, -F, - C1, =Br, ~CF3, -N(CIi3) 2, —
NHSO,CHj, and -NHCOCH;;

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

O

H
/G\ /”\ N
D Y 1}1/\[1/ “OH
R -0

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

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



) |

, and




/"qiz// : N
» S

/

\

Wherein ‘

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

Ry is selected from the group consisting of

1)
@

3)-

@)
()

H,
substituted or unsubstituted C,-Cg-alkyl,

C;-Ce-alkyl substilnted with aryl,
C)-Ce-alkyl substituted with heterocyclyl, and
Ci-Ce-alkyl substituted with heteroaryl;

In another embodiment, the présent invention provides compounds of formula XVII:

0
N ' -
D-G-Y— ‘%NH—OH |
0

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

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

Y AV VY R_@_/O'

-3

R_(/}_//“Cz\f“ W =,
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W_herein _

R is selected from the group Eonsisting of ~CHs, —C,Hs, -CH,OH, ~-OH, -OCHjs, -OC>Hs, —
OCF3, ~CN, -NO,, ~CO;H, ~CO,CHs, ~CONH,, ~NHy, -F, ~Cl, ~Br, ~CF3, -N(CHz) , —
NHSO;CHs, and ~NHCOCHS;

In oue aspect, the invention provides-a method of inhibiting a deacetylase enzyme in a gram-
negative bacteria, thereby affecting bacterial growth, 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 to a patient in need of such inhibition a

compound of formula L.

In so_1ﬁe embodiments of the method of -inhibiting LpxC using a 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 equal to 1 uM, is less than or equal to 0.1 uM, is less than
or equal to 0.050 pM, is less than or equal to 0.030 pM, 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
phannéccuticaily acceptable carrier is provided. In a preferred embodiment of the method of treatment,

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

In another aspect, the invention pi'ovides a method of admi;ﬁsten’ng an inhibitory amount of a
compound of formula I to fermentative or non-fermentative gram-negative bacteria. Ina preferred
embodiment of the method of administering an inhibitory amount of a compound of formula I to
fermentative or non-fermentative gram-negativé bacteria, the érm-negaﬁve bacteria aré selected from

. the group c,onéisting of Pseudomonzlis‘ aeruginosa, Stenotrophomonas maltophila, Burkholdéria cepacia,

Alcaligenes xylosoﬁdms, 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 organiéms such as Serratia, Proteus, Klebsiella, Eaterobacter, Citrobacter,

Salmonella, Providencia, Morganella, Cedecea, and Edwaxﬁsiella sjaccies and Escherichia coli.



" Another embodiment 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 therapcutic agents that arc selccted for their particular usefulness against the
condition that is being treated.

For example, the compbund of formula I is useful in combination with other anti-bacterial
agﬁnts. The compound of formula I augménts the sensitivity of gram-negative bacterjé to existing
classes of antibacterials. Combinations of the presently‘discloscd compounds with other anti-bacterial
agents are within the scope of the invention. Such anti-bacterial agents include, but are not limited to,
erythiomycin, ritampicin, Nalidixic acid, carbenicillin, bacitracin, cycloserine, fosfomycin, and
Vancomycin.

A further aspect of the invention is the use of LpxC inhibitors for the treatment of an infection,
particularly a bacterial infectioi A bacterial infection treated with the compounds of the invention can
be a primary infection or a co-infection caused by a species of bacteria and one or more additional |

infectious agents sclected from the group consisting of bacteria, virus, parasitc and fungus.
1

The term "treating”, as used herein, refers to reversing, alleviating, inhibiting the progress of, or
prcveﬁting the disorder or condition to which such term applies, or one or more symptoms of such

disorder or condition. The term "trcatment”, as usgci hercin, refers to the act of treating, as "“treating” is

defincd immediately above.

The co'mpounds of the invention can be used for treating conditions caused by the bactorial
produclioﬁ of endotoxin and, in particular, by gram-negative bacteria and bacteria that use LpxC in the

biosynthesis of lipopolysaccharide (LPS) or endotoxin.

The compounds of the invention also are usetul in the conditions that are caused or exacerbated
by the bacterial production 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 i.nventiqn, 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

non-antibacterial agent.

For sepsis, septic shock, systenric inflammation, localized inflammmation, chronic obstructive
pulmonary disease (COPD) and acute exacerbations of chronic bronchitis (AECB), preferred second
non-antibacterial agents include antiendotoxins including endotoxin receptor—bi’nding antibodies,
endotoxin-binding antibodies, antiCD14-bii;ding protein antibodies antilipopolysaccharide-binding

protein antibodies aund tyrosine kinase inhibitors.

In treatment of serious or chronic respiratory tract infections, the vcompouuds of the present
invention may also be used with second non-antibacterial agents administered via inhalation.
Preferred non-antibacterial agents used in this treatment include anti-inflamm atory steroids, non-
stcroidal anti-inflammatory agents, bronchiodilators, mucolytics, anti-asthma therapeutics and lung
fluid surfactants.. In-particular, the non-antibacterial agent may be selected rom a group conswtmg of

. albuterol, salbuterol, budesonide, beclomethasone dexamethasone, nedocromll beclomethasone
fluticasone, flunisolide, triamcinolone, ibuprofin, rofecoxib, naproxen, celecoxib, nedocromil,
ipmiropiﬂ}ll, metaproterenol, pirbuterol, salmeterol, bronchiodilators, mucolytics, calfactant, beractant,

. poractant alfa, surfaxin andp_ulmoiyme (also called dornase alfa). -

The compounds of the invention 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 infections such as those caused by Enterobacter aerogenes, Enterobacter cloacae,
Escherichia colli, Klébsiélla pneumoniae, Klebsiella oxytoca, Proteus mirabilis, Sefratia mﬁtcescens,
Stenofrophomonas maltopluha, Psendomonas aeruginosa, Burkholderia cepacia, Acmetobacter ‘
calcoacetlcus, Alcaligenes xylosomdans Flavobacterium meningosepticum, Providencia stuartll and
. Citrobacter freundi, community lung infections such a5 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



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 present invention are used in combination with a second

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

groups:

M

@

€]

Q)

)

(6)

™

1
Macrolides or ketolides such as erythromycin, azithromyein, clarithromycin and
telithromycin;

Beta-lactams including pernicillin, cephalosporin, and carbapencms such as ca:bapenem,
imipenem, and meropenem,; - . .

- Monobactams such as penicillin G, penicillin V, meﬂﬁci]]in, oxacillin, cloicacillin, -

dicloxacillin, nafcillin, ampicillin, amoxicillin, carbenicillin, ticarcillin, mezlocillin,
piperacillin, azlocillin, temocillin, cepalothin, cephapirin, cephradine, cephaloridine,
cefazolin, cefamandole, cefuroxime, cephalexin, cefprozil, cefaclor, loracarbef, cefoxitin,

* cefimetazole, cefotaxime, ceﬂwomme, ceftrdaxone, ccfoperazone, ccﬁazldlme, cef'mnne

cefpodoxime, ceftnbutcn cefdinir, cefpirome, ccfepime, and astreonam;

Quinolones suchas nalidixic acid, oxolinic acid, norfloxacin, pefloxacin, enoxacin,
ofloxacin, levofloxacin, ciprofloxacin, temafloxacin, lomefloxacin, fleroxacin,
grepafloxacin, sparfloxacin, trovafloxacin, clinafloxacin, gatifioxacin, momﬂoxacm,
sitafloxacin, ganefloxacin, germﬂoxacm and pazufloxacin;

Antibacterial sulfonamides and antibacterial sulphamlanudcs, including para-aminobenzoic
acid, sulfadiazinc, sulﬁsoxazole, sulfamethoxazole and sulfathalidine;

* Aminoglycosides such as streptomycin, neontycin, kanamycin, paromycin, gentamicin,

tobramycin, amikacin, netilmicin, spectinomycin, sisomicin, dibekalin and isepamicin;

'Tetracychnes such as tetracycline, chlortctracyclme, demeclocyclmc, mmocyclme,

oxytetracycline, methacycline, doxycyclme,
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(8) = Rifamycins such as rifampicin (also called rifampin), rifapentine, rifabutin,
bezoxazinorifamycin and rifaximin;

(9)  Lincosamides such as lincomycin and clindamycin; ‘
(10) Gly-copeptides such as vanc@ycin and teicoplanin;
(1) Streétogramins such as quinupristin and daﬂopnsﬁn;
( 12‘)’.5' O};dzolidinones such as ‘linezoﬁd-?‘

' (13)  Polymyxin, colistin and colymycin;
(14)  Trimethoprim and bacitracin.”

The second antlbactenal agent may be administered in combmatnon with the compounds of the
‘present inventions wherein the second antibacterial agent is admunstered prior to, similtaneously, or
after the compound or compounds of the present invention. When simultaneous admsztranon ofa
compound of the mventnon w1th a second agent is desired and the route of admmlstmuon is the same,
* then a compound of the mventlon may be formulated with a second agent into the same dosage form.
An example of a'dosage form containing a compound of the mventlon and a second agent isa tablet or

a capsule.

When used for treating a senous or chromc respiratory tract mfecuons, the compounds of the
mventlon may be used alone or in combmatlon w1th a second antlbactenal agent ; adtumlstered via - |
: mhalatlon In the case of inhalation, a preferred: second antibacterial agent is selected froma group
consisting of tobramycin, gentamicin, aztreonam, clproﬂoxacm, polymyun, colistin, colymycm,

azithromycin and clarithromycin. .

Pharmaceutical Compositions

Pharmaceutical compositions of the present invention comprise a therapeutically effective
amount of a compound of the present invention fonnulated together with one or more V

phannaceutlcally acceptable carriers. As used herein, the term “pharmaceutically acceptable carrier”



A A AUV VU T

means a non-toxic, inert solid, semi~solid or liquid filler, dilnent, encapsulating material or formulation
auxiliary of any type. Some examples of materials that can serve as pharmaceutically acceptable
carriers are sugars such as lactose, glucose and sucrose; starches such as corn starch and potato starch; -
cellulose and its derivatives such as sodium carboxymethyl ccll-uiosc, ethyl cellulose and cellulose
acetate; powdered tragacanth; malt; gelatin; talc; excipients such as cocoa butter and suppository
waxes; 0ils such as peanut oil, cottonseed oil; safflower oil; sesame oil; olive oil; corn oil and soybean
oil; glycols; such a propylene glycol; esters such as ethyl oleate and ctﬁyl laurate; agar; buffering
agents such as magnesiﬁm hydroxide and aluminum hydroxidé; alginic acid; pyrogen-free water;
isotonic saline; Ringer’s solution; ethyl alcohol,‘ and phosphate buffér sofuﬁons, as well és other non-
.toxid compatible I_ﬁbricantg such as sodium lauryl sulfate and magnesium stearate, as weil as coloring
agents , reléasing agénts, coatiﬁg agents, sweetening, flavoring and perfuming ageﬁts, preservatives and
antioxidants can also be present in the coxhpositiou, according to the judgment of the formulator. The
pharmaceutical compositions of this invention can be administered to humans and other aﬁimals
otally, rectally, parenterally, intracisternaly, MﬁVaginally, intraperitoneally, topically (as by powders,
oiniments, or drops), bucally, or as an oral or nasal spray, or a liquid aérpsol or dry powder formulation
for inhalation. | |
' Liqmd dosagg forms for oral administration include pharmaceutically acceptable emulsions,
microemulsions, soluftidn’s, suspensions, syrups and elixirs. In addition to the active compounds, the
liquid désage forms mé}'l cofﬂain inert diluents commonly used in the art such as, for example, water or
_ other solvents, so_lubi]iziilg agents and emulsifiers such as eﬂ:yl alcohol, isopropyl alcobol, ethyl
catbonate, ethyl acetate, benzyl alcobol, benzyl benzoate, propylene glycol, 1,3-b(1tylepe glycol,
dimethylformamide, oils (in particular, cottonseed, groundnut, com, germ, olive, castor, and sésame
oils), glycerol, tetrahydrofurfiiryl alcohol, polyethylene glyéofs and fatty acid esters of sorbitan, and
mixtures thereof. Besides inert diluents, the oral compositions can also include adjuvants such as

‘'wetting agents, erhulsify'ing and suspending agents, sweetening, ﬂavoﬁng, and perfuming agents.

Injectable preparations, for example, sterile injecfable aqueous or oleaginous suspensions; may
be formulated according to thé known art using suitable dispersing or wetling agents ‘and suspending
agents. The sterile injectable preparatioh may also be asterile injectablé solution, suspension or
enmlsion in a nontoxic parenterally acceptable diluent or solvent, for example, as a solution in 1,3~
butanediol. Among the accepiable vehicles and solvents that may be employed are water, Ringer’s
solution, U.S_P. and isotonic sodium chlonide solution. In addition, sterile, fixed oils are

conventionally employed as a solvent or suspending medium. For this purpose any bland fixed oil can
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be employed including syntheﬁc‘ mono- or diglycerides. In addition, faity acids such as oleic acid are

used in the preparation of injectables.

The injectable formulations can be sterilized, for example, by filtration through 2 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 prior to use.

In order to prolong the effect of a drug, it is often desirable to slc‘ws‘r the zr‘bsorptiorr of the drug
from subcutaneous or intramuscular injection. This may be accomplished by the use of a liquid
_ suspension of crystallme or amorphous material with poor water solubility. 'I'he rate of absorptlon of
the drug then depends upon its rate of dissolution that, in turn, may depend upon crystal size and
crystaltine form. Alteniati\;ely, delayed absorption ofa parenterelly administered drug form may be
accomplished by dissolving or suspending the drug in an oil vehicle. ‘Injectable depot forms are made -
by forming microencapsule matrices of the drug in biodegradable Ioolymers such as polylactide- B
pol&glycolidé Depending upon the ratio of drug to polyﬁer and the nature of the particular polym_er
employed, the rate of drug release can be conirolled. Examples of other biodegradable polymers _
include poly(orﬂloestcrs) and poly(anhydndcs) Depot injectable formulations may also be prepared
by entrapping the drug in hposomes or microemulsions that are compatlble with body tissues.

Composxtlons for rectal or vagmal adminisiration are preferably supposrtones that can be ‘
! prepared by mixing the compounds of this invention with suitable non-rmmhng exclplents or carriers
such as cocoa butter, polyethylene glycol Or a suppository wax whrch are sohd at ambient temperature
but liquid at body temperature and therefore melt in the rectum or vagmal cavity and release the actwe
compound

_Solid dosage forms for oral adrrlinistraiiorr include capsules, tablets, pills, powders, and
granules. In such solid dosage forms, the active compound-is mixed with at least one inert,
pharrnaeeuticall;y' acceptaole excipient or carrier such as sodium citrate or dicalcium phosphate and/or
a) fillers or extenders such as starches, 1aetose, sucrose, ghicose, mannitol, and silicic acid,' b) binders
such as, for example, carboxymethylcellulose, alginetes, gelatin, polyvinylpyrrolidinone, sucrose, and
acacia, ¢) humectanits such as glycerol, d) disintcgreﬁng agents such as agar-agar, celciurn carbonote,
potato or tapioca‘ starch, alginic acid, eertain silicates, and sodium carbonate, e) solution retarding
agents such as paraffin, ‘1) aBsorpﬁOﬁ accelerators such equuatemary ammonium compounds, g)
wetting agenis such as, for example, acetyl alcohol and glycerol morlostearete, h) absorbents such as

kaolin and bentonite clay, and 1) lubricants such as talc, 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 molecular weight

polyethylene glycols and the like.

The solid dosage forms of tablets, dragees, capsules, pills, and granules can be prepared with
coatings and shells such as enteric coatings and other coatings well known in the pharmaceutical
formulating art. They méy optioﬁally contein opacifying agents and can also be of a composition that
they relcase the active ingredient(s) only, or preferenﬁa]ly; in a certain part of the intestinal tract,
opﬁonally, in a delayed mannér. Examples of embedding compositions that can be used include
polymeric substances and waxes. .

Solid compositions of a sﬁﬁilar fype 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 molecular weight
pblyethylene glycols and the like. |

The acuve compounds can also.be In mlcro-encapsulated form with one or more exmplents as
noted above The solid dosage forms of tablets, dragees, capsules, pllls, and granules can be prepared
with coatings and shells such as enteric coatings, release controlllng coatmgs and other coatings well
known m the phatmaceutical fonnulatmg art. Tn 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 forms may also comptise buffering agents. They may
optionally contain opabify”infg agentsend can also be of a eomposition 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 forms for topical or transdermal administration of a compound of this invention include
olntments, pastes,‘crea.ms, lotions, gels, powders, solutions, spréys, inhalants or patches. The active
component is admﬁ:ed under sterile conditions with a pharmaceutically acceptable carrier aud any
needed preservatives or buffers as may be required. Ophthalmic formulations, ear drops, and the Tike

are also contcmp]ated 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, exéipicnts such as animal and vegetable fats, oils, waxes, paraffins, starch, tragacanth,
cellulose derivatives, polyethylene glycols silicones, bentonites, silicic acid, talc and zinc oxide, or

mntur&e 1hereof

Compositions of the invention may also be formulated for delivery as a liquid acrosol or

inhalable dry powder. Liquid acrosol formulations may be nebulized predominantly into particle sizes

that can be delivered to the terminal and respiratory bronchioles where bacteria reside in patients with

bronchial infeétions, such as chronic bronchitis aﬁd pnémnonia. Pat’hogenic bacteria are commonly
present throughout airways down to bronchi, b;onchioli and lung parenchema, particularly in terminal |
"and resbiratory bronchioles. - During exacerbation of infect,iop, bacteria can also be present in alveoli.
LiQuid acrosol and inhalable dry powdcr formulations are preferably delivered throughout the
endobronchial tree to the terminal bronc}uoles and cventudlly to the parcnchymal tissue.

Aetosollzcd formulatlons of the mvenuon may be dehvered using an aerosol forming device,
such as a jet, vibrating porous plate or ultrasonic nebulizer, preferably selected to allow the formation
of a aerosol particles having with a mass medium average diameter predominantly between 1 to 5 um.

. Further, the formulation preferably has balanced osmolarity ionic strength and chlondc concentration,
and the sma]lcst aerosohzable volume able to deliver cffective dose of the compounds of the mvenuon
to the site of the mfectxon Addltlonally, the acrosolued formulation prcfcrably does not impair

neg,atively the funcuonahty of the alrways and dees not cause undesu-able side effects.

Acrosohzatmn devices sultable for administration of aerosol fonnulat:ons of the mventmn
mclude, for example; jet, v1bratmg porous plate, ultrasonic nebuhzets and energized 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 generated aerosol particles arg 1 to 5 um range. A jet
nebulizer works by air pressure to break a liquid solution into aerosol droplets. Vibrating porous plate
x;ebulizcrs.work by using a sonic vacuum produced by a rapidly vibrating porous plate to exirude a
solvent droplet Lhrough a porous plate. An ultrasonic nebulizer works by a piezoclectric crysta] that -
shears a liquid into small acrosol droplets. A variety of Sllltdb]e devices are avallable mcludmg, for
example, AcroNeb and AcroDose V1bra11ng porous plate nebuhzers (AeroGen, Inc., Sunnyvale,
California), Sidestream7 nebulizers (Medic-Aid Ltd., West Sussex, England), Pari LC7 and Pani LC
Star7 jet nebulizers (Pari Respiratory Equipment, Inc., Richmond? Virginia), and Aerosonic (DeVilbiss
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Medizinische Produkte (Deutschland) GmbH, Heiden, Germany) and UltraAire7 (Omron Healthcare,

Inc.,.Vemon Hills, lllinois) ultrasonic nebulizers.

Compounds of the invention way also be formulated for use as topical powders and sprays that
can contain, in addition 1o the compounds of this invention, excipients such as laclose, talc, silicic .
acid, alumimum hydroxide, calcium silicates and polyamide powder, or mixtures of these substances.

Sprays can additionally contain customary propellants such as c}ﬂoroﬂuorohydrécarbons;.

Transdermal patches have the added advantage of providing controlled delivery of a compound
to the body. Such dosage forms can be made by dissolving or dispensing the compound i the pi'oper o
medium. Absorption enhancers can also be used {o increase the flux of the compound across the skin.
The rate can be controlled by either providing a rate controlling membrane or by dispersing the
compound in a polymer matrix or gel.

According to the methods of treatment of the prcsent mvention, bacterial infections are treated

or prevented im a patient suchas a buman or Iower mammal by qdnnmstermg {o the patient a

thcrapeutlcally effective amount of a compound of the 1nvent10n, in such amounts and for such timeas. .

is necessary to-achieve the desired result. By a “thempeuhcally cffecuve 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. 1t will be understood, however, that the total
daily usage of the compoﬁnds’ and compoéitions of the present invention will be decided by the
attending physician within the scope of sound medical judgment. The specific therapeutically eﬁecﬁ&e

‘dose level for any particular patient will depend upon a variety of factors including the disorder being

treated and the severity of the disorder; the activity of the specific compound cmployed; the specific
composition employed; the age, body weight, general health, sex and diet of the patient; ‘the timé of
administration, 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 to a human or other
mammal in single or in divided doses can be in amounts, for exaniple, from 0.01 to 50 mg/kg body
weight or more usuallj} from 0.1 to 25 mg/kg bddy weight. Single dose compositions may contain

such amounts or submultiples thereof to make up the daily dose. In general, treatment regimens

“according to the present invention comprise admninistration to a paﬁent in need of such treatment from

about 10 mg to about 2000 nig of the compound(s) of this invention per day in single or multiple

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

. Remington: The Science and Practice of Pharmacy, Mack Publishing Company, Easton, Pa., 19th
Edition (1995). Pharmaceutical compositions for use in the-present invention can be in the form of
sterile, non-pyrogsnic liquid solutions or suspensions, coated capsules, suppositories, lyophilized

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

A “kit” as used in the instant application includes a container for Qohtaiﬂing the pharmaceutical
cornpositions 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,
The ‘contain_er employed can depend on the exact dosage form involved, for example a conventional
cardboard box would;not generally be used to hold a liquid ,sﬁspension. It is feasible that more than
one container can be used togetherv ina singlé ‘p;zcl‘cage to market a‘sir'ngle dossge form. For example,

tablets may be contained-in a bottle that is in tum contamed within a box.

An example of such akitisa so-ca.]led bhster pack. Blister packs are well known in the -
packaging industry 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 felatively stiff material
covered with a foﬂ of a preferably transparent plastlc material. During the packaging process, recesses
are formed in the plasuc 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 be

" packed. Néxt,_ the tablets or capsules are placed in the recesses accordingly and the sheet of relatively
stiff material is sealed against the plastic {oil at the face of the foil that is opposite from the-direction in
which the recesses were formed. Asa result, the tablets or capsules are individually sealed or
collectively sealed, 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 removed from the blister pack by
manually applying pressure on the recesses whereby an opening is formed in the sheet at the place of

the recess. The tablet or capsule can then be removed via said opening.

It maybe 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

¢orrespond with the déys of the-regimen that the tablets or capsules so specified should be ingésted or
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a card that contains the samefypc of information. Another cxample 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” can be a
single tablet or capsule or several tablets or capsules to be taken on a given day. When the kit contains
separale compbsitions, a daily dose of one or more compositions of the kit can consist of one tablet or
capsule whilc a daily dose of another onc or more compositions of the kit can consist of several tablets

or capsules,

Another specific embodiment of a kit is a disﬁené,er designed to dispensc the daiiy doscs onc at
a timo in the-order of their intended use. Preferably, the dispenser }s equipped w1th a memo’fy-aid, 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 battexy—powe;ed 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.

The kits of the present invehtion_niay also inchude, in addition to LpXC iﬁhibitofs, one or more
additional phannacwﬁcaﬂy active compounds. Preferably, the additional compound is another LpxC
inhibitor or another coﬁpound useful to bacterial infections. The additional compounds may be
administered in the same dosage ’fom; as the LpxC hﬁbitor or in different dosage forms. Likewise, the

additional compounds can be administercd at the same timc as the LpxC inhibitor or at different times.

) éompositions of the present compounds inay also be used in combination with other known
antibacterial agents of similar spectrum to (1) syncfgistical]y 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 arc suspected in which another agént of a different spectrum may be
required in addition to this compound. Potential agents include members of the aminoglycosides,
penicillins;_ cephalospoﬁns,.ﬂuqroquitlmloncs, macrolides, glycopcpﬁdes, lipopeptides and
oxazolidinones. Th_e treatment can involve admﬁﬁsteﬁng a composition having both active agents or

administi&ﬁon of the inventive compounds followed by or preceded by administration of an additional

active antibacterial agent.

Characterizétion and Purification Methods

Referring to the examples that foliow, 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, Massachusetis). The analytical columns 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 to 160% acetonitrile over a
period of 40 minutes. Al solvents contained 0.1% trifluoroacetic acid (TFA). Compounds were
detected by uitrayiolet light (UV) absorpﬁon'at’either. 220-or 254 nm." HPLC solvents 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;;iﬁle sheets. TLC results were readily
. detected wsually under ﬁluaviolet Iight,' or; by employing well known iodine vapor aﬁd other various
staining tgchniqﬁes. . .

Mass spectrometric analysis was performed on one of two LCMS instruments: a 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; columin
temperature 40°C) of a qu]et@ Packard System (Series 1100 H_PiC; Column: Eclipse XDB-C18, 2.1
x50 mm;.sqlv_en.t, §y§tem; 1-'95.% acetonitrile in water with 0.05%TFA; flow rate 0.4 mI/min;
molecular Weiéht range 150-850; com;_\/'oltage 50V; cqlumh temperature 30°C).. All masses are
reported as those of t]ie .protonated parent ions. '

GCMS analysis was 'performeci on a Hewlet Packard instniment (}]P689Q"Séﬁes gas’
chromatograph with a Mass Selective Detector 5973; injector volume:” 1 pL; initial column
temperature: 50°C; ﬁnaljcoh_mz_n temperature: 250C; ramp time: 2Q-mi1iutés; gas flow rate: 1 .
mL/min; column: 5% phenyl methyl siloxane, Model #HP 190915-443, dimensions: 30.0 mx 25 m x
0.25 m). .

Nuclear magnetic resonance (NMR) analysis was perforted with a Varian 300 Mbz NMR
‘(Palo Alto, California). The spectral reference was either TMS or the known chemical shift of the
solvent. Some compound samiplés were run at elevated temperatures (e.g. 75°C) to promote ificreased

sample solubility.

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

Analytics, Tuscon, Arizona) o

Melting points were determined on a Laboratorj Devices Mel-Temp apparatus (Holliston,
Massaclmusetts). ' .
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Preparative separations were cartied out using a Flash 40 chromatography system and KP-Sil,
60A (Biotage, Charlottesville, V irginia); or By lash colgmn chromatography using silica gel (230-400-
mesh) packing material, or by HPLC using a C-18 reversed phase column. Typical solve;lts employed
for the Flash 40 Biotage svstem and flash column chromatography were dichloromethane, methanol,
ethyl acetate, hexane, acetonc, aqueous hydroxyamine and trieth};l amine, Typical solvents employed

for the reverse phase HPLC were varying concentrations of acetonifrilc and water with 0.1%

trifluoroacetic acid.

Compounds of the present invention can be readily synthesized using the methods described
“herein, or other methods, that arc wg]l known in the art. For example, the syntheéis of hxdroxamic
acids or similar scaffolds having a wide variety of substituents arc comprehensively reviewed in Kline
T, Andersen NH, Harwood EA, Bowman J, Malanda A, Endsley S, Erwin AL, Doyle M, Fong 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 aeruginosa deacetylase LpxC,” J Med Chem 2002 Tul
4;45(14):3112-29; Patchett, A. A., Nargund, R,; Chen, M.-H., Nishi, H. R., U. S. Patent 5,925,659,
1999; Pimmg, M. C., Chau, J. H';, “A Convenient Procedure for the Preparation of Amino Acid
Hydroxamates from Esters,” J. Org. 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'
Combinatorial Libraries Thereof,” PCT WO 98/18754, 1998, Mellor, S. L., McGuire, C., Chan, W. C.,
“N-Fmoc-aminoxy-2-chlortrityl Polystyrene Resin: A Facile Solid-phase Methodology for the
Synthesis of Hydroxamic Acids.;,” Tetrahedron Lett., 1997, 38, 3311-3314; Khan, S. L, Grinstaff, M,
W.,"“A' Facile and Convenient Solid-phase Procedure for Synthesizing Nucleoside Hydroxamic
: Acids,” Terahedron. Lett., 1998, 39, 8031-8034; Zhang, Y., Li, D., i-loutman, 1. C., Witiak, D. T.,
Seltzer, J., Bertics, P. J., Lauhon, C. T., “Design, Combihatoﬁal Chemical Synthesis, and in vih*o
Characterization of Novel Urea-Based Qelatinase Inhibitors,” Bioorg. Med. Ch‘em. Lett., 1999, 9,
2823-2826: Ito, 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,; Ifo, Y., Ito, L, Hirao, T., Saegus, T., “Synthetic Reactions by Complex
Catalysts XXX.V,” .S;yn, Commun. 1974, 4, 97-103; Witte, H., Scliger, W., “Cyclische Imidsaurester
aus Nitrilen und Arﬁinoa]koholen,” Liebigs Ann. Chem, 1974, 996-1009; Pattenden, G., Thom. S. M,
“Naturally Occurring Linear Fused Thiazolinc-Thiazolc Containing Metabolites: Total Synthesis of (-)
Didehydromirabazole A, a Cylotoxic Alkaloid from Blue-Green Algac,” J. Chem. Soc. Perkin Trans 1, -
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1993, 1629-1636; Boyce, R. J., 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., Plagneé, E.; Jouin, P., “Synthesis of Peptidyl Aldehydes from Thiazolmes,” Tetrahedron.
Lett. 1997, 38, 2459-2462; Charetie, 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,, “Effécts of C-4
Stereochemistry and C-4’ H}"droxylation on the Iron Clearing Efficiency and Toxicity of
Desferntluocm Analogues 7. Med Chem. 1999, 42, 2432-2440; Raman, P., Razavik H., Kelly, J. W.,
“’I‘1tamum (IV)-medxated Tandem Deprotection-cyclodehydration of Protected Cysteme N-Amides:

‘ Biomimetic Synthesm of Thiazoline- and 'I‘luazole~contammg Heterocycles,” Org Lert., 2000 2,
3289-3292 Femandez, X., Fellous, R., Dunach, E., “Novel Synthesis of 2-Thioazolines,” T etm]zedron
Lett 2000 41, 3381-3384. Wlpf P., Miller, C. P. Venkatraman, S. l“ntch, », “C. Thiolysis of
Oxazolmenes A New, Selective Method for the Direct Conversmn of Peptide Oxazolmes mto
Thiazolines,” Tetrahedron Le.tt., 1995 36, 6395-6398 which are 1nc0rporated herein by refctcnce

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

arc reviewed in Pinrung, M. C., Tumey, L. N., Ractz, C. R. H., Jackman, J. E., Snehalatha, K,
McClerren, A. L., Fieﬂce, C. A., Ganit, S. L., Rusche, K. M., “ Inhibition of the Antibacterial 'farget
. UDP-(3-0O-acyl)-N-acetylglucosamine Deacetylase (LpxC): Isoxazoline Zinc Amidase Inhibitors
Bearing Diverse Metal Binding Groups,” Journal of Medicinal Chemistry (2002), 45(19),. 4359-
4370; Jackman, J. E., Fierke, C. A., Tumey, L. N., Pirrung, M., Uchiyama, T., Tahir, S. H,, Hindsgaul,
0., Raetz, C.R H;, “Antibacterial agents that target lipid A biosynthesis in gram-negative bacteria: |
“inhibition of diverse UDi’-B~O-(R-3-hyd1‘0xymyr-istoyl)-N-acetylglutosamirie deacetylases by substrate
 analogs containing zinc binding motifs,” Journal of Biological Chemistry (2000), 275(15), 11002-
11009; Brooks, C. D. W., Summers, J. B., “Modulators of Leukotriene ‘]~3iosynthesis and Receptor
"A-ctivation,” Joumal of Medicinal Chemistry (1996), 39(14), 2629-2654; Jeng, A. Y., De |
Lombaert, S., “Endothelin converting enzyme inhibitors,” Current Phafmaceuﬁcal Design (1997),
3(6), 597-614; Zask, A., Levin, J. L, Killar, L. M., Skothicki, J. S., “Iphibitioh of matrix
‘metalloproteinases: structure based deéign,” “Current thnaceutical‘Design (1996}, 2(6), 624-661;

~Skomi;:ki, J. S., DiGrandi, M. J., Levin, J. I, Chemical and Screening Sciences, Wyeth Research,
New York, NY, USA. Current Opinion in Drug Discovery & DeVelopmeﬁt (2003), 6(5), 742-759.
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“The foregoing may be better understood by reference io 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:

'DME:
DMEF:
DMSO:

" DPPA:
EtsN:
EDC:
EDCI:
EtOAc:
EtOH:
Tmoc:

Gly-OH:

Acetic acid

Aqueous '

Adenosine triphosphate

tert—butoxyéarbonyl
3~(R)—Benzonxy—Z-(S)~tcrt—butoxycarbonylamino-butyﬁc acid.
Diaminopropionate

4-(Dicyanomethylcne)-2-methyl-6-(4-dimethylaminostyryl)-
4H-pyrtan

Diethyl azodicarboxylate

. Diisomopylethylémine

" 1,2-dimethoxyethane

N,N-Dimethylformamide

Dimethyl sulfoxide

Diphenyl phdsphoryl azide

Triethylamine
N-(3-Dimethylaminopropyl)-N'"ethylcarbodiimide

1-(3-dimethylaminopropyl)3-ethylcarbodiimide

- Lthyl acetate

Ethanol
9-fluorenylmethoxycarbonyl.

glycine
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HATU:
HBTU:

Hex:
HOBt:
HOBT:

. HPLC:

ICso value:

iPrOH:
LC/MS:
LRMS:
MeOH:
NaOMe:
nm:
NMP:

PPhg.:

RP-HPLC:

RT:
- sat:
TEA:
TFA:

THF:

TLC:

O-(7-azabenzotriaazol-1-yI)-N,N,N’N *=tetramethyluronium
hexafluorophophate

2-(18-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. .
Isopropanol

Liquid Chromatography/Mass Specﬁbmefry

‘Low Resolution Mass Spccfroméu'y ,A

Methanol
sodium methoxide
Nanometer

N-Methylpyrrolidone

triphenyl phosphine

Reversed-phase high-pressure liquid chromatography
Room tempenture ”

Satirated

'l;ﬁeﬁiylamme

Triﬂﬁorohcétic acid

Teﬁahydrofufan

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. Some of the

compounds and starting materials were named using standard JIUPAC nomenclature.

Synthesis of N-Aroyl Threonine Analogues and Formation of Hy_droxalﬂéate

Examp!e 1: Synthesis of 3-b'romo-4-ﬂuqro~N-{(IS,ZR)-Z-hydroxy-l-[(hydroxyamino)
carbonyl]propyl}benzamide (3). '

o ) . 0 OH . o o OH
H  L-The-OMe«HCH OMe  NH,OH HCi SN HOH
F EDCH HOB, DIEA H O NaOMe,MeOH g~ H O
’ DMF, rt.20h - L 0°Ciort; - :

B Br- aq. HCI Br

1 . 2 -3

" Reagent . MW “ = g/ml mmol
Benzoicacid (1) -~ 21902 L0 2152g 983
L-Thr-OMe-HCl 16961 12 1968g 116
EDCI . T 12  2218g (116
‘HOBt | 13503 L1 1410g 104
DIEA 129.25 4.0 : ‘V‘6'.8mL 390

pMF ' 60 mL

. I;reparaﬁon of (28,3R)-2~(3-bromo-4-fluoro-benzoylamino)-3-hydroxy-butyric acid met!1yl ester
@ | _ - o
Diisopropylethylamine (6.8 mL, 39.0 mmol) was added to a stirre& splﬁtion of 3-bromo-4-
“flucrobenzoic acid 1 (2.152 g 9.83 mmol), L-fhreonine 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 mlL), saturated NaHCO, @ x
80 mL), H,0 (4 x 80 mL), dried over MgSQ,, filtered and q'cl)ncentratediin' vacuo to give a colorless
syrup which soﬁdiﬁed on standing to afford 3.280 g (100%) of (ZS,3R)-2—(3-br0mo—4-ﬂuorp-
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benzoylamino)-3-hydroxy-butyric acid methyl ester 2 as a white solid, mp 73-74 °C. MS(ES+) m/4
333.9 (C12H1aBIiFNO4 +H requires 334.00).

Preparation of 3-bromo-4-ﬂubro-N-{(lS,2R)-2~hydroxy~l-[(hydroxyamino)carbonyl]

propyl}benzamide (3)
CHa CHy &
SHaon - | . o N OH
NS OCHs  NHOHSHCI LN .__NHOH
: HH A NaOM¢, MeOH HHQ
F 0°Ctort F
Br 2 ’ Br - 3

. To a solution of hydroxylamine hydrochloride (66 mg, 0.95 mmol) in anhydrous MeOH (2.0
mE) at 0 °C under Nzlaimosphere was added sodium methoxide (25 wi% in MeOH, 360 mg, 1.67
mmqu. A precipitate formed immediately and the cloudy white solution was stirred for 10 minutes at
0 °C. A solution of methyl (ZS,3R)-2~[(3-bromo—4—ﬂuorophenyl)ca.rbonylamin0]-3—11ydroxybutnn0afe
(2) (284 mg, 0.850 mumol) in MeOH (2.0 mL) was added and the reaction stirred 2 h at 0 °C and then
warmed gradually i:o room temperature overnight (17 h total). Aqueoﬁs 1L.OMHCI (10 mL) was édded |
and the solution extracted with 4:1 chloroform/isopropyl alcohol (4 x 20 mL). The organic layers were
combined, dried over Na;SO4 and concentrated to giVe a pink foam. The crude solid was triturated
with diethyl: ether (2 x 8 mL) and dried m vacuo to give 3-bromo-4-fluoro-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylpropyl}benzamide 3 as a white foam: mp 152-153 °C. Rf (10:1
CH,Cly/MeOH on silica gel) = 0.53.

Preparation of Hydroxamates

‘ Exﬁmple 2: Synthesis of 4-benzoyl-N-{(15,2R)-2-hydroxy-1-[(hydroxyamino)
carbonyljpropyl}benzamide

‘ H CHy H
CHj % - 3.
“ SHa G oH o N -OH
NN OCHs _ NHOHsHCI : 2N NHOH
' O O HHG NaOMe, MeOH ‘ O HHRE
~ 0°Ctort ’
0 o) :
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Procedure:

To a solution of hydroxylamine hydrochloride (121 mg, 1.74 mmol) in anhydrous MeOH (2 0
mL) at 0 °C under N2 atmospherc was added sodium methoxide (25 wi% in MeOH, 680 mg, 3.14
mmol). A ptcc;pltate was immediately observed and the cloudy white solution was stirred for 10
minutes at 0 °C. A solution of  methyl (23,31{)—3—hyd:oxy—2-{[4-
(phenylcarbonyl)phenyl]carbonylamino }butanoate (1) (534 mg, 1.56 mmeol) in MeOH (3.0 mL) was
added and the reaction stirred 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
éhlorofomi/isopropyl alcohol (4 x 40 mL). The organic layEIé were combined, dried over Na,SO4 and |
' concentrated to give an orange foam. Purification by silica gel chiromatography (increasing eluant
polarity from 30:1 CH2C15/MeO}I to 15:1 CH2Cl,/MeOH) aﬂjordéd 228 mg (43%) of 4-benzoyl-N-
{(18,2R)-2-hydroxy-1-[(hydroxyamino) carbonyl]propyl}benzaﬁﬁde.

Example 3: Synthesis of (2R,3R)-3-hydroxy-1-{[4-(trifluoromethoxy)phenyljcarbonyl}
pyrrolidine-2-carbohydroxamic acid ' '

Preparat1011 of ((ZR 3R)-3~hydroxy~] -{[4-(tr1ﬂuoromethoxy)phenyl] carbonyl} pyrrohd1n-2~yl)-
N—(phenylmethoxy)carboxamlde )

Q)‘\ 5“01—! be"zyihydmxvlamlne-ﬂm !\
HATU, HOB, DIEA, DMF ""OH
. FSC\

0°%tort.
1

Procedure:

To a solution of (2R,3R)-3-hydroxy-1- {[4-(trifluoromethoxy)phenyl] carbonyl}pymolidine-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 ml:.) at 0 °C was added
diisopropylethtylamine (710 pL, 4.07 mmol) with sﬁrrihg. The cooling bath was removed after 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. NaHCOs (2 x 60 mL) and
H,0 (5 x 60 mL), dried over MgSO4 and cohcentrated to give 493 mg (92%) of ((2R,3R)-3-hydroxy-1-
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{{4<(trifluoromethoxy)phenyljcarbonyl} pyrrolidin-2-y1)-N-(phenylmethoxy)carboxamide  (2),
colorless oil that slowly crystallized upon standing. Rf(25:1 CH,Clo/MeOH) = 0.35.

‘Prepartion of (2R,3R)-3-hydrogy—1-{{4-’(triﬂuoromethoxy)phenyl] carbonyl}pyrrolidine-2-

carbohydroxamic acid (2)

NHOH

5 T O*g
Fgc\ ""OH ‘ Pd(OH)zlc lmOH

EtOH

Procedure:

" To a solution of ((2R,3R)-3-hydro1£y-1»{[4~(iriﬂ.uoromeﬂ10xy)pheny1] cﬂrbonyl}pjrrolidiﬁ-%
yl)fN-(pheuyhnethoxy)caxboxanu‘de (1) (143 mg, 0.337 mmol) in EtOH (10 mL) was added 20%
Pd(OH)/C-(50 mg). The solution was purged with hydrogen gas (approx. 0.5°L'from a 1 L balloon)

' and then stirred under an atmosphere of H; (balloon pressure). TLC analysis showed no starting
material after one hour. The squﬁon was diluted with EtOAc (10 mL) and. filtered through celite,
washing with 20:1 EtOAc/EtOH (50 mL) The solut:on was concentrated and dried in vacuo to afford
90 mg (80%) of (2R 3R)-3-hydroxy-1- {[4—(tnﬂuorometho;xy)phenyljcarb0ny1}pyrrohdme—2—

camohy&omic acid (2) as a sticky whitc foamn: mp 64-65 °C. Rf (10:1 CH,Cl,/MeOH) = 0.29.

Synthesis of N-Benzyl Threonine Analogues by Reductive Amination

Example 4: Synthesis of (25,3R)-3-hydroxy-2-{{(4-phenylphenyl)miethyljamino}
butanehydroxamic acid (3).

. (o} - _OH
. H  L-Thr-OMe«HCI rv\;%om NH,OH oHCI \/[g
= . NaBH(OAG), EN N~ M NaOMe, MeOH

I Z 4 THF, rt.,, 20 h = 2 °Catc<l) L tC i24 h;
. .Reagent - , MW Eq.  g/ml ‘mmol
4-biphenylcarboxaldehyde  182.22 1.0 1.104 g - 6.06
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L-Thr-OMe-HCl 169,61 1.0 1.030 g 6.07

NaBH(OAc)s 211.94 14 1.800 g 8.49
Bt:N ‘ 10119 - 20 1.70 mL 12.1
- THF 25mL"

Tricthylamine (1.70 mL, 12.1 mmol) was added to a stirred suspension of L-threonine methyl
ester hydrochloride (1.030 g, 6.07 mnol) and 4-biphenylcarboxaldehyde (1.104 g, 6.06 mmol) in THF
(25 mL). After 20 min, NaBH(OAc); was added and the suspension stirred for 20 h. The reaction was
monitored by TLC (50:1 DCM/MeOH, R=0.4). The reaction mixture was quenched with saturated
NaHCO; (50 mL), extracted with EtOAc (2 x 120 mlL), dried over MgSOs, ﬁlfetcd and concentrated to
give a yellow oil. Purification by silica gel chromatography (150:1 DCM/MeOH) afforded 1.220 g
(67% vyicld, 98% pure) of (2S, 3R)-2-{(biphenyl-4-ylmethyl)-amino]-3-hydroxy-butyric acid methyl
ester 2 as a pale yellow oil. '

HPLC (260 nm, 34 min run) 14.2 min; JMdS(ES+) m/z 299.9 (Cy5H2:NO; +H requires 300.10).
. Compound 3 was then formed by the additioﬁ of NH,OH in MeOH/NaOMe at 0°C, warming to
ambicnt temparture of the period of several hours. LCMS MH+ 301.15. ‘

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

B 2 - |
Bf-—@—cozaae QB(OH)z . COZMe

Pd (dppf)Cl> 3
1 .. THF / HyO (3:1 viV)
: : N82003, RT -

NaOH
Water, MeOH P




Suzuki Procedures Using i’d(dppDClz-DCM Catalyst and a THF/H;0 Mixture

. “
O e
N - Z B(OH), A

=

A Pd (dppf)Cl; 3 - !
1 THF / H,O (3:1 viv)
Na,COs, RT A X
. ' . 4
Reagent MW EQ | - gml mmol
BromoArene ¥l ~300 L .. 100 mg ~0.33
Boronic Acid#2 - © 1.2 e ~0.40
Na;CO; 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 S min.) - - .0.75ml
water(1) (sparged with argon for 5 min.) 0.25 ml
Standard Procedure

1 eq aryl halide (1) was added to 1.2 eq. (2) and Pd(dppf)Clz in THF, followed by addition of
water and stirred 8 hours at RT. Upon completion (usnally over night), the reactions are diluted with
ethyl acetate (5-10 ml) aﬁd'watér ('I ml). ‘The organic.layer is separated and Wlashed with NaHCO;
(2x3 ml), water (1x3 ml), brine (1x3 ml), dried with NazSC_),;,‘ﬁltered 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 and DMF Solvent

Xy N
QS O W
x/ 2 Pd (dppfiCl, 3 | =
DMF, TEA, YU

1 80-85 C, 12 h X
4
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. Reagent MW EQ g/ml ‘mmol

BromoArenc#l  ~500 1 . 20mg ~0.04
Boronic Acid #2 ~200 2 ~14 mg ~0.08
Pd(dppf)CL, 81663 025 . 10mg ~0.01-0.02
TEA ‘ 101.19 ,5 28 p.L' | ~0.2

DMF (dry & sparged with afgon for 5 min) - | 0.5 ml

Standard Yrocedure

The haloarene 1 and iaoronic 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
reagtion was filtered and injected on-a preparatory HPLC reverseqphase column (80% yield).

Synthesis of Méthyl DAP Analogues

Example 5: 3-(R)-Amino-2-(S)~[(4’-ethyl-biphenyl-4-'(':arbonyl)-amino]ebutYl-hjfdroxamic acid (8)

v, OH “Hd ' .
) N
OMe g S \ - TFA
HZN’Q; T e DPPA, PPhs, et oMe
o DIEA, CHClg, & DEAD, THF," f;} DCM, RT,
4 RT > 09C -RT o} 2.5h

2 3

H ©

MeOH, RT, 3h
EDC, HOBT, . . MeOH, R
4 DIEA, DCM, 6
RT

30 min., RT
' 8

. oSN H,NOH, NaOMe \_._. PY R
Ny 7 3 - - A
\Q)*@—\D;A,om MsOH, DO, Q O N Noop
H
7
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Preparation of N-triphenylmethyl allo-threonine methyl ester (2).

«HCl
“,, CH ", H
H N OMe TreBr Trt AN_OMs
© DIEA, GHCl, H ¢
4 RT _
2
Reagent MW  EQ g/ml mmol
"H-allo-Thr-OMe-HC1 (1) 169.7 12 20g 12.0
Trt-Br . 32324 10 . . 323g 10.0
DIEA ' 129.25 30 " 52ml 30.0
CHC13 (dIy) ' ) 100 ml

For smularprooedurcs see: ng]n,l Scal‘dOVI,N Marotta, E.; ten Holte, P Zwanenburg,
Orga.mc Letters 2002, 4(4), 497-500.

A solution of trityl bromide (3.2g; 10.0mmol) in CHCl; (40ml) Waé added dropwise to' a stirred
solution: of allo-threonine methyl ester HCI salt (1) (2.0g, 12.0mmol) and DIEA (5.2ﬁll, 30.0mmol) in
‘CHCI; (60ml) at rt under Na. 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 acid (2x50ml), water (2x50ml), brine -
(50ml), dried (Na,SO,), filtered and concentrated under reduced pressure to yield 3.73g (85% yield,
-95% pure) of a yellow solid.

HPLC(220nm, 4lmm run) 30.90 min,; HPLC(220mn 17min. run) 14.86 min.; LCMS
LC(214nm) 3.06 min., MS(ES+) mv/z 376.2 (Cz4stN03 +H requires 376. 18).

Preparation of 3-(R)-Azido-2-(S)~(trityl-amino)-butyric :icid‘metilyl ester (3).

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

PPhs 262.29 1.0 2.85¢g 10.88

DEAD (neat) 174.16 1.6 2.93 ml 17.82

DPPA 275.7 2.7 640ml 297
~ THF (dry) 50 ml

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

A solution of pure DEAD (2.9ml, 17.8mmol) in THF (5ml) was added slowly dropwise to a
stirred solﬁﬁon of trit-allo-threonine methyl cster (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 | h, the reaction was allowed to warm to
1t. After 40h, the reaction had rcached complption by TLC (Hexane/DCM/EtOAc (64:20:16)
(Ri'=0.;5)).and LCMS. The yellow solution was concentrated to give 18g of crude material that was
purified by ,colunin chromatography eluting with Hexanc/EtOAc (88:12) giving 3.5g of 70% pure
product after evaporation. . The product was purified again (to remove trityl alcohol and a crotyl side-
ﬁroduét formed during the reaction by elimination) by column chromatography eluting with
Hexane/DCM/EtOAc (76:20:4) giving 1.65g. (38% yield) of a pale yellow oil after concentration and
d.ti'ing in vacuo. Note that the trityl protecting group would hydrolyze when exposed to TFA while
running the sample on HPLC. ’

Alternately, the reaction could be carried out in dry DCM. A reaction lising 5.44g (14.5 ;nmol)
of trt-allo-threonine methyl ester (2) in DCM (100ml) with PPhy (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: | After 3 days, the reaction“did not progress further by TLC and LCMS.
After the same work up, 2.97g of the product was obtained in 51% yield.

~ HPLC(220nm, 41min. run) 40.5 min.; HPLC(220nm, 17min. run) 16.32 min.; LCMS:
LC(214nm) 3.7 min., MS(ES+) m/z 401.2 (Ca4llzsN; O, +H requites 401.15).
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Preparation of 2-(S)-Amino-3-(R)-azido-butyric acid methyl ester HCI Salt (4).

Ny , N, “HCI
N ® TDCMRT, Ny OMe
H o 2.5h 3
3 4

Reagent MW EQ g/ml mmol
Trt-Azido-Thr-OMe (3)  400.47 1.0 479¢g | 11.98
TFA ' 57 ml

CHCl; (diy) | . ~ 3ml

A solution of 'I‘rt-Amdo-’Ihr~0Mc 3) @. 8g, 12.0mmol) was dissolved in a 95% 'I'FA/DCM-"
solutlon (60ml) at rt with stirring. Afcet 2.5 h, the reaction was complete by LCMS. The bright yellow -

soluthn was diluted with 0.5 N aq. HCI (300ml). The aqueous layer was extracted with DCM
' (2x30m1) and then Iyophilized to dryness. The white solid was dissolved in AcCN/water (50:50)

(t OOml) and again lyophilized to dryness to produce a con51stent powder and remove as much of the - '
) TFA as poss1ble The azido-Thr' product 4), 2.26g (97% ylcld 95% pure) of a white solid, was-

obtamcd as the HCl salt

HPLC(220nm, 4 1min. run) 7.91 min.; I-IPLC(220nm, 17min run) 3.36 min; LCMS:
LC(214nm) 0.48 min., MS(ES+) m/z 159.3 (CsH;gN4O» +H requires 159.08).
Preparation of 3—(R)-Azido—2—(S)-[(4f—ethyl—biphenyl-4-carbonyl)-amino}-butyric acid methyl
ester (6).

o - " EDC,HOBT, . | H o
4 DIEA, DCM, 6
‘ . RT ] . | |
Reagent - MW . EQ g/ml mmol
Azido-Thr-OMe-HCl (4) 194.62 1.0 195 mg 1.0
Biphenyl Acid (5) . 22627 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. | 129.25 2.5 0.44 ml 2.5
DCM (dry) ' 10ml
A EDCHCI (249mg, 1.3mmol) was added to a stirred colorless solution of azido-Thr-
OMe'HCl (4) (195mg, 1.0mmol), HOBT (158mg, 1.0mmol), 4’-Ethyl-biphenyl-4-carboxylic acid (5)
(226mg, 1.0mmol) and DIEA (0.44ml, 2.5mmol) in DCM (10ml) at rt under N,. After 24 h, the
reaction had reached completion by TLC ('Hexane/E_tOAc (60:40) (Rf=0.3)) and LCMS. The reaction
was evaporated under reduced pressure to a brown tar. The crude product was dissolved in EtQAc
(100ml)- and . washed with 0.2N aq. HC1 (2x50ml), aq. sat. NﬁHCOg (50ml), brine (50mi), dried
(NaySOy), filtered and concentrated under reduced pressure to yield a crude brown solid. The crude
material was furthe;puriﬁcd by column thomatographj eluting with Hexane/EtOAc (70:30) giving
~245mg (67% yield) of pure product after evaporation and drying in vacuo.
‘ HPLC(220nm, 41min. run) 33.87 min.; HPLC(220nm, 1 7min. run) 15.61 min; LCMS:
LC(214nm) 3.25min., MS(ES+) m/z 367.2(C,01122N405 +H requires 367.17).

Preparation of 3—(11)-Amind—2—(S)—[(4’-ethyl—bipheqylﬁ-carbonyl)—amino]-butyric acid methyl ‘
ester (7). .

‘ 0 SN ‘ \ NH,
[+
0 . 0
’ 7

MeOH, RT, 3h
6 A
Reagent | MW EQ gml - mmol
Bip‘h;ﬁylAzidmm © 36641 10 244 mg 067
10%PdC | 200 mg
H, (gas) ‘ ‘ , - 12” balloon
MeOH (dry) - 10 m!

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

solution 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 exp‘osed to aspirator vacuum to remove the nitrogen and then opéned 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 rernove the pailadium.
The celite pad was washed with MeOH (30ml). The combined fractions of MeOH were evaporated
under reduced pi'essure and dried in vacuo to give 225mg (99% yield) of pure produce (7) as a white

solid.

HPLC(220nm, 17min. run) 10.79 min.; LCMS: LC(2140m) 2.21 min., MS(ES+) m/z 341.2
(Cy0H24N20; +H requires 341.18). '

Preparation of 3-(R)-Amino-2—(S)—j(4’-ethyl~bipheny!—4—carbonyl)—amino,lwbut)'l-hydroxamic acid
®

. . . "
NH; H,NOH, NaOke I/ a
/ \ oM - - \ / - /N\
=/ ©  McOH,DCM; N OH
8
7 -

30 min,, RT

_ Reagent MW EQ g/ml @nol :
Amino-Thr-OMe (7) 340.42 : 1.0 225 mg | 0.66
H,NOH-HC! L6949 100 d6omg 66
NaOMe | 54,02 ~12.0 ~430mg  7.92 |
MeOH (dry) . ml
DCM (dry) V 5 mi

To a stirred suspension of biphenyl-amino-Thr methyl ester (7) (225mg_, 0.6mmol) and
hydroxylamine HCI salt (460mg, 6.6mmol) ih MeOH (7ml) and DCM (5ml) was added fresh solid
NaOMe powder (430mg, 7.92mmol) m one portion. After stirring for 2 min. at rt under nitrogen, the
~ pH of the reaction on wet pIl paper was approximately 7-8. The suspension had change froni larger
particles of white solid to a ﬁnely»divided milky consistency. The pI of the reaction was checked
after adding smail portions of NaOMe (50-100mg) and allowing 2 min. for the reaction to equilibrate.
The pH of the reaction reached a stable 11-12 after the final porlion of NaOMe was added (250mg
totai). The reaction was iﬁitiated at pH 11 and proceeded quicld};. Afer 30 min., the reaction reached
85% completion as detennined by LCMS, and the reaction was placed in a -10 °C bath. The cold

. mixture filtered over fine fiiter paper on a Biichmer funnel. The white residue was washed with MeOH
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(15ml). The organic fractions were collected and concenirated under reduced pressure to give crude
product (750mg). The crude product (only one 150 mg portion) was dissalved in DMSO (1ml), AcCN
(100pl) and water (100pl), passed through a Teflon syringe filter, and thé clear filtrate was injected on
a preparative IIPLC. The purification used 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 Iyophiiized to dryness.
The product as ﬁi.e TFA salt was dissolved in AcCN/water (50:50) (5ml), IN aq. HCI (1 equivalent)
and lyophilized again to give 11.5 mg of white powder as an HCI salt (23% yield).
HPLC(220nm, 4]m~in. run)‘ 19.31 min.; HPLC(220nm, 17min. run) 9.39 miu; LCMS:

LC(214nm) 1.98 nuin., MS(E§+) m/z 342.2 (CisHasN303 +H réquires 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-
(1S)-hydroxycarbamoyl-propyl)-amide] (6), and ’
Examplé 7: Biphenyl4,4'-dicarboxylic acid 4'-[(3-amino-propyl)-amide] 4-[((2R)-hydroxy-(1S)-
hydroxycarbamoyl-propyl)-amide] (7)
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HoN" ™y )

N. —
CBn BOP, DIEA, DMF, 18 h

1

4
BocHN._~_NH;

EDCI, HOBt, DIEA
DMF, 24 h

Hp, Pd(OH),

e

THF, MeOH
16h

TFA, DCM
25h

Synthesis of (28,3R)-2-amino-3-(phenyl‘methnxy)-N—(phenylmeﬂmxy)butanamide ey

‘/© 1. BnONH, » HCI . (©
H EDCI, HOBt, -

H
DIEA, CHCla CHag
ﬂ\ /“\ 2. TEAICH,C, HoN
{1:1) /\©
3. aq. NaHCO;
Boc-Thr(OBn)-OH - ’

Procedure:

Toa Suspen;sion of benzythydroxylamine 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 CHCl:.
(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 temperature for 20 h and

was then diluted with CH,Cl; (300 mL). The 6rganjc layer was washed with 1.0 M HCI (2 x 200 mL),
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sat. NaHCO; (2 x 200 mL) and brine (200 mL), dried over MgSO, and concentrated to give 14.5 gofa
white solid. The crude solid was treated with a solution of triflucroacetic 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 mlL). The organic layer was washed witﬁ sat. NaHCO; (2 x 200 mL), dried

over MgSO4 and concentrated to give a dark orange oil. Purification by silica gel chromatography

(50:1 CH,Cl,/MeOH) afforded (2S,3R)-2-amino-3-(phenylmethoxy)-N-(phenylmethoxy) butanamide

(A)(89g)asa pale yellow oil. Rf (50:1 CH,Cly/MeOH on silica gel) = 0.2.

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

cgrboxylic acid (3).

Reagent . MW ii}q. i g/mL mmol - '
~ Amine (1) 314.38 1.0 0.944 ¢ 3.00
Dicarboxylic acid (2) ~ 242.23 19 1360 g 5.61
BOP 4423 15 2007 g 454
DIEA 129.25 3.3 1.7mL 9.76
DMF | g 200 mL

To a suspension of 4,4’;biphenyldicarb0x3'lic acid 2 (1.360 g, 5.61 nunol) in DMZF (180 ﬁL)
was added BOP (2.007 g, 4.54 mmol) and DIEA (1.7 mL, 9.8 mmol). A solution of (1S,2R)-2-amino-
3,N-bis-benzyloxy-butyramide 1 (944 mg, 3.00 mmoi) in DMF (26 ml,) was added and the reaction
stirred for 18 h. The solution was diluted with BtOAc (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 MgSO,, and concentrated to give a
crude yeﬂow solid. Purification by silica gel chromatography (60:1 CH,ClyMeOH) gave 210 mg -
(15,2R)—4'-_(2-benzy10xy—l-benzyloxycarbamoyl-propylcarbamoyl)-biphenyl-4—carboxylic acid 3.
(13% yield) as a yeliow solid. R¢=0.80 (10:1 CH,Cl,/MeOIT); LRMS (BSH m/z 539.1 (C32H30N206
+ H requires 539.22).



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

Biphenylcarboxylic acid (3) 538.59 1.0 0200 0.371
Amine (4) 17424 11 0071g  0.407
EDCI 19171 - 11 0.078 g 0.407
HOBt 135.13 1.0 0.052 ¢ 0.385
DIEA | 12925 2.7 180 1L 1.0

' DMF | 2mL-

To a solution of biphenylcarboxylic acid 3 (200 mg, 0.371 mmol), EDCI (78 mg, 0.407 mmol),
and HOBt (52 mg, 0.385 mmol) in DMF (2 mL) was added ¢-Butyl N-(3-aminopropyl)carbamate 4 (71
mg, 0.407 mmol) and DIFA (180 p.l';, 1.0 mmol). The reaction mixture was stirred 24 h, dilute& with
 EtOAc (150 ij, washed with 1.0 M HCI (2 x 60 mL), saturated NaIIC03 (2 x 60 mL), H,O (3 x 60
mL), dried OVOI\' MgSO;4 and concentrated to give a crude white solid. Purification by silica gel
chromatography (25:1 CH,>Cly/MeOH) z;lfforded 194 mg (75% yield) of biphenyl-4,4'—dicarbo$cylic acid
4‘-[(3-(1306)-&111ino-propfl)»amidejA—[(ZR)-benzyloxy—(lS)—benz?loxycarbamoyl-propyl)-a‘mide] 5 as
a white solid. Re = 0.15 (50:1 CH,Cly/MeOH); LRMS (ES+) m/z 695.2 (CyoHugN4O7 + H requires
695.35). ‘ | -

Preparation of Biphenyl-4,4'-dicarboxylic acid 4'-|(3-Boc-amino-propyl)-amide] 4-{((2R)-
h}vdrony(IS)—hydroxyca;ﬁamoyl~propyl)-amide] (6).

Reagent MW Eq. g/ml. mmol
Biphenyl diamide (5) 69482 100 01%g 0273
PA(OH), (20%/C) 106.42 015  0020g 0040
H (g) | ' balloon
THF 50mL -

MeOH " 3.0mL
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A solution of dibenzyi-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 MeOH/THF (15 mL) and concentrated to give an orange syrup. Purification by .
silica gel chromatography (5:1:1 THF/MeOH/CH;Cl, afforded 110 mg (;78% 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. R¢ = 0.20 (10:1 CH,;Cl/MeOH); LRMS (ES+) m/z 515.4
(C26H34N;O7 + H requires 515.26). . .

Preparation of Biphenyl-4,4'-dicarboxylic acid 4'-[(3-amino-propyl)-amide] 4-[((2R)-hydroxy-
(18)-hydroxycarbamoyl-propyl)-amide] (7). '

Reagent C MW Eq. g/mL mmol
Hoo-protected amine (§)  514.57 1.00 0.080 g 0.155
TFA' o " 30mL
CH,CL " - 3.0mL

A flask containing Boc-protected amine 6 (80 mg, 0.155 mmol) was treated with 50%
TFA/CH,CI; (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-HPLC (C;3 column, CH3CN gradient 5-70%,
0.1% TFA, UV analysis 300 nm, 36 min) and Iyophilization of the collected fractions afforded 14 mg
(21% yield) of biphenyl-4,4'-dicarboxylic acid 4'-{(3-amino-propyl)-amide] 4-[(2R)-hydroxy-(1S)-
hydroxycarbamoyl-propyl)-amide] as a white solid. LRMS (ES+) m/z 415.3 (CpHoN4Os + H requires
415.20); RP-HPLC (300 nm, 36 min run) 18.2 min.

Example 8: Synthesis - of N-(2-(N-hydroxycarbamoyl)(2S)-2-{[4-(4-
ethylphenyl)phenyljcarbonylamino}ethyl)acetamide (4) '
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HoN it :
1 .-.._——ﬁ-»-Aczo' pyridine A’ \' HoN-O-Trt Resin,
P{O\ v /Fmoc RN N HATU, D]EA, NMP
ﬂ 1 N THF HO\-H\‘ \NzFITIOC -
o H N
! 2
(o]
H Sy .
Neae 1. Piperidine, DMF
0’ N 4Ethyl-biphenyl-
o H 4-carboxylic acid
3 . 3. TFA, water

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

HoN

Il
0

Iz

Reagent

Fmoc-DAP-H (1)
" Acetic anhydride

Pyridine

THF

4/“
1 AGO, pyridine  Ac \L
HO\. W ,Fmoc ? HO\"\\“ N,,Flmc
H
0
2
MW EQ -g/ml - mmol
326.4" 1.0 980 mg 3.0°
..102.09 1.5 A25uL © 45
791 - 20 - - 483ulL 6.0
~ 20ml

. Acetic anhydride in THF (Sml) was added to a cloudy mixtute of Fmoc-DAP-H (1) (980mg, -
3.0mmol) and pyridine (483uL; 6.0mmol) in THF (15ml) with stirring at of. After 4 hours, the clear ~
pale yellow solution had reacted completely by LCMS. . The reéction was evaporated under’reduced
pressure. The residue was dissolved in EtOAc (150ml) and washed with 0.1M NaHSO, (50ml), water
(50mi), sat. brine (50ml), dried with Na,SO4, filtered and concentrated under reduced pressure to give
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1.1 g of cmde product as a white solid. The crude product was purified by prep. HPLC to give 0.99 g
(90% yield) of acyl-DAP (2). )

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

ester trityl resin (3).

ﬁ H
Ac” HoN-O-Trt Resin, - N\AC
T HATU, DIEA, NMP g [ Fmoc
TN — @ty
(o] . : O
2 . 3
Reagén‘é * MW EQ g/ml mmol
H>N-O-Trt Resin ) 10 120 mg 0.113
Fmoc-DAP(Ac)-H (1) 368.4 5.0 980 mg 0.564
HATU : 380 5.0 0146 g 0.564
DIEA. 129.25 10.0 196 ul 1.13

NMP 1.7 ml

- A solution of Fmoc-DAP(Ac)-H (1) (980mg, 0.56m'm01),< 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 5t with shaking. [Deprotection of the Fmoc group from the resin was
accomplished using .20% piperizine in DMF (4ml) for 2 hours twice. The resin was drained and
washed with DMF (2x5ml) and DCM (2x5ml).] After shaking for 20 hours, the reaction was drained
. and washed ‘with DMF (2x5ml) and DCM (2x5ml). The resin was dried and used as is in the next

reaction.

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

carbonylamino}ethylacctamide (4)

Preparation of (2-A.cety]amino;l-hydroxycarbamoyl-eﬂlyl)-carbamicv acid 9H-fluoren-9-ylmethyl ester
trityl Tesin (3). ‘. '
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H .
) [N\Ac 1. Piperidine, DMF . K“ [‘NHO
2. HATU, DIEA, NMP N o
O,N\“‘o N,Fmoc " Ethyl-biphenyl- HO \g ﬁ = l
: 6 H 4-carboxylic acid : x X
: . 3. TFA, water |
3 F
: 4
Rcageﬁt MW " EQ g/ml mmol -
Fmoc-DAP(Ac)-Trt Resin (3) 1.0 - 120mg | 0.113
'-Etbiphenyl 4-carboxy acid 226.3 5.0 91 mg 0.4
“HATU 38 50 152mg 0.4
DIEA 129.25 10.0 140 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 (ﬁxSml). The resin was dried in vacuo. A solution

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

was made. After 2 min. of shaking, the activated acid was added to the deprotected H-DAP(Ac)-Trt .
resin (120 mg, 0.'113r"nm01)‘ at rt with shaking. After shaking for 18 hours, the reaction iwas drained
and washed with DMF (2x5ml) and DCM (ZxSm].): 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
(SOuL)' for 25 min. The resin waé 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
(1:1) (10ml) and lyophilized. The crude product was purified by prep. HPLC. The crude product was
dissolved in DMSQ (1ml), passed through a Teflon syringe ﬁlter, and the clear filtrate was injected on
a preparative HIPLC. The purification use;d a 20x50 mm Ultro 120 C18 column rupning 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 lyofhilized again from CH;CN/W&ter (1:1) (5ml) give 8.6 mg of pure-product -
4) (~21% yield). '

Example 9: Synthesis. of 4f-Ethyl-biphpnyl-4-carboxylic acid (1-hydroxycarbamoyl-2-

methanes'ulfonjlamino‘-ethyl)-amide- &)
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Preparation of 4'-Ethyl-biphenyl-4-carboxylic acid (2-amino-1-hydroxycarbamoyl-ethyl)-amide

trityl resin (2).
,;»\Hoc
NH 1. Dimethyl barbituric
ML o Faf ot
o - g K 13,
@y -
Reagent . . MW ‘ -EQ' : g/mi : mmol |
Biphenyl-DAP(Alloc)-Trt Resin (1) 1.0 500 mg 0.35
Dimethyl barbituric acid . 156.14 ' . 10.0 600 mg 35
Pd(PPhs)s 11356 1.0 438 mg- 0.35
PPh; 262.3 2.0 202 mg 0.7
DCM S ' | 11.0 ml
- Pd(FPhy)s (438mg, -0.351n1n01) was added to 4 vial containing biphenyl-DAP(Alloc)-Trt Resin

(1) (500mg, 0.35mmol), Dimethiyl barbituric acid (600mg, 3.5mmol) and PPh; (438mg, 0.35mmol) in
DCM (11ml) at rt under argon. The mixture was sparged with argon and shaken for 16 hours. The
bnght yeliow mixtore was drained and washed with DMF (8}.101111) and DCM (8x10ml). The resin
was dried in vacuo to give the deprotected DAP resin 2.

" Preparation  of 4'—Ethyl—hipIienyl—4fcarh6xy]ic acid (1-hydroxycarbamoyl-2-methane

sulfonylamino-cthyl)-amide (3).

NHo .
H ( o 1. MsCl, Lutidine, DCM g |:

- N - _ - HO™ N
0 \“O ﬂ O 2. TFA, water . \g H O

Reagent ‘MW EQ g/ml mmol



" Biphenyl-DAP-Trt Resin (2) 1.0 160 mg 0.11

Methanesulfonyl chloride 114.55 10.0 85ulL 1.1
Lutidine 107.16 15.0 190 ul. 1.6

DCM 1.5 ml

Methanesulfonyl chloride (SSI:IL,’ 1.1mmol) was added to a mixture of deprotected DAP resin
(2) (160mg, 0.11mmol) and lutidime (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) (1.51nl). Afier 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 to a
reddish-brown solid. The product, identified by LCMS, was purified by prep. HPLC usi]ig'é\' 20x50
mm Ultro 120 CIS column running a 22 ml/min 4% gradient (AcCN/water, 0.1% TFA) for 16 min.
The 'puﬁﬂed fractions were lyophilized to dryness. The solid residuc was lyophilized again from
CH;CN/water (1:1) (5ml) give 4 mg of pure product as a white solid (3) (~9% yicld).

Example. 10: Symthesis of 4'-Ethyl-biphenyl-4-carboxylic acid [3—(3,3~dimcthyl-ureidd)—l-
hydroxycarbamoyl-ethyl}-amide (3) (Continued from compound 2 of Example 9 above)

—~N-c
3
_NH
1. Dimethylcarbamyi H L (o)
chioride, utidine, DCM N
> HO \n N
2. TFA, water ‘ o H O O
\ _
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, 1.92
DCM 1.5 ml
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Dimethylcarbamy! chloride (103mg, 0.96mmol) was added to a mixiure of deprotected DAP
resin (2) (125mg, 0.696111m01) and lutidine (225ul., 1.92mmol) in DCM (1.5ml). Afier 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 treatmeni with TFA/water (4:1) (1.5ml).
After shaking for 45 min., the TFA solution was collecied from the resin by filtraiion, 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 runuing a 22 ml/min 4% gradient (AcCN/water; 0.1%
TFA) for 16 mm. The purified fractions were lyophilized to dryness. The solid residue 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 acid [2-(2-amino-ethylamino)-1-
hydroxycarhamoyl-ethyl]-amde (2).

1 O " NH»
H/U\/N‘B'oc
m%l:i,CN, AcOH . “‘oﬁ
2. 1M HC! o
Reagent ) ‘ MW ) EQ . g/ml | mmol
Biphenyl DAP-hydroxamate (1) 3274 1.0 0mg . 0.096
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 S 1.5mi -

NaBI-I;bN (3.1mg, 0.05mmol) followed by acetic acid (6uL, 1.0mmol) were sequentially added
to a stirred suspension of biphenyl—DAP-hydtoxamate (1) (20mg, 0.096mmol) and Boc-amino-
acetaldehyde (6.4mg, 0.4mmol) in MeOH (1.5ml) in a 4 ml vial. The reaction was followed by
LCMS.- After stiring 12 hours, the cloudy reaction was only 50% complete. The reaction was
concentrated under reduced pressure to a thick slurry that was dissolved in DMSO. The product was
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purified by prep. HPLC usiﬂg a 20x50 mm Uliro 120 C18 column running a 22 ml/min 3% gradient
(AcCN/water, 0.1% TFA) for 16 min. The purified fractions were lyophilized to dryness. The dried
powciér ‘was dissblx-red in CH3CN/water (1:1) (Iml) and 1M HC1 (700ul). After heating at 50 °C for
75 min., the reaction mixture was again lyophilized to dryness to produce 7.1 mg of product (2) as a
2xHCI salt white powder (~17% yield).

Example.12: Synthesis of N-(1-N-kydroxycarbamoyl)(1S,2R)-2-hydroxypropyl) [4-(2-
phenylethynyl)phenyl] carboxamide |

o ()=
/©)‘\0Me PACI,(PPha)s, Cul,
EGNTHE

2. MeOH, NaOH

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

-
o~

NH-OHHCI,
NaOMe, MeOH

Oj\ OHH
SN N"OH ,
| H g

/O)LOM“' PdCly(PPha)p, Cul,
: EtoN, THF
————— e Y

1 2. MeOH, NaOH
Reagent MW EQ o/l ' mmol
Todo-benzoate 1 262 1.0 200g 76.34
Ethynyl-benzene2 102 1.1 8.56 g 83.96
PACl,(PPhs), 02 0012 065g 0.92
Cul 19 0024 0.35g 1.83
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TEA 101 1.5 I6ml | 114.5 d=0.726

¢

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

The 4—i0d0-benzqic acid methyl ester 1 (20.0g, 76.34mmol), ethynyl-behzenc 2 (8.56g,
83.96mmol), PdCIz(PPh:{)z' (0.65g, 0.92mmol), and Cul (0.35g, 1.83mmol) were mixed with THF
| Q1 IOml).in a round bottom under argon. The dry THF was sparged with dry, oxygen-free argon for at -
least § 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, ihe reaction
was diluted with EtOAc (400 ml) and the solids were filtered off through a pad of ccl,ite: The organic
filtrate was washed with 1M HCI (60ml), sat. aq. NaHCO3 (60ml), water (60ml), Brine (60ml), dried
with Na,SOy, ﬁltércd and concentrated under reduced pressure. The crude solid methyl ester was
dissotved 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 with water (500m!) and hexane (100ml). The pH was adjusted to pH 6-7. The
white solid that forrned was collected and washed with water (3:;{601111) and liexane (3x60ml). The
solid 3 was dricd in vacuo yielding 17.3g (approximately quantitaﬁvg yield in 99% purity).

) . "
Preperation of 3-Hydroxy-2-(4-phenylethynyl-benzoylamino)-butyric acid methyl ester @

1. H-ThrOMe-HO), .
HBTU, DIEA, DMF

Réagent MW - EQ ' g/ml mmol
4-Phenylethynyl-benzoic acid (3) 222 10- 155 g 7.0
Threonine methyl ester'I-i(jl 169.65 .14 1.66 g 9.8
HBTU 380 1.0 - 266g 7.0
DIBA | 12528 25 3.05 ml 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 solution of 4-phenylethynyl-benzoic acid 3 (1.55g, 7.0mmol) and DIEA (1.53ml,
8.8mmol) in DMF (11ml) at ri. After 12 h, the reaction was diluted with EtOAc (300ml) and washed
with 0.5M HC1 (27&601111), sat. aq. NaHCO3 (60ml), 50% diluted brine (60ml), sat. brine (60ml), dried
with Na,SOy, filtered and concentrated under reduced pressure. Upon drying in vacuo, 2.34g of white
solid was obtained (approximately quantitative yield in 99% purity).

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

ﬁ | O OH

N OMe NH,OH-HC|, ' i

N NaOMe, MeOH - O N OH .
. (8] - . 5

5
Reagent . MW EQ g/ml | mmol
Tolanoic-Th-OMe () 34042 1.0 - 234g 70
H,NOH-HCI 69.49 10.0 481g 70.0
‘NaOMe 54.02 - >11.0 >4.16 g >77.0
MeOH (dry) 50 ml
DCM (dry) . : 30 ml

A solution of tolanoic-Thr methyl ester (4) (2.34g, 7.0mmol) in MeOH (20ml) and
DCM (SQlﬁl) was added to a cooled (-10 °C bath) suspensioﬁ of hydroxylamine HCI salt (4.81g,
70.0mmol) and NaOMe (4.16g, 7’7.0m1n01) 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). Aftcr 3 hours, the reaction was 75% complete. Add an additional 0.5 equivalent of
NaOMe (0.21 g). 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, aq. NalICOs (2x60ml), 50% diluted brine (60ml), sat brine (60ml), dried with Na;SOa,

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 reversc phase Uliro 120 C18 column running a 2%
gradient (AcCN/watcr, 0.1% TFA). The purified fractions were lyophilized to dryness. The product
as the TFA salt was dissolved in AcCN/water (50:50) (80ml), 1IN aq. HCIl (13 equivalent) and
lyophilized again to give 1.3 g of white powder in 55% yield and >97% purity.

Example 13: Synthesis of 3-(R)—Amino~2—(S)~(3-phenylcthynyl—beuzoylamino)—butyl;hydroxamic
acid (10)

Preparation of 3-(R)-Azid0-2-(S)-(3-phenylethynyl-benzoylamino)—butyric acid methy! ester (9).

- HGI :“_:—-@COZH

Na ' . N
: ~ — 0NN
5 7 N —=
_ Me . , %:—Q .
HzN\[ﬁ/O , - _ \M&rwe
o] EDC, HOET, H o
4 DIEA, DCM, ) ‘ 9

RT

The synthesis of compound 4 is described above. The tolanyl compound (9) was made by the
same procedures as for compound (6). The product (9) was obtained in 92% yield (952mg).

HPLC(220nm, 4lmin. run) 32.64 min; HPLC(220nm, 17min. run) 15.08 min LCMS: .
LC(214nm) 3.16 min., MS(ES+) w/z 363.1 (C2oHigNeOs +H requires 363.14). -

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

: ' N ; NH
() 3 -
. == . ‘( j:n,oMe 1. FPhe THE De— ¥
N 2.HNOH,NaOMe = NN Mo
. - 0 . O )
o

.10

Reagent MW Eg. g/ml nmol
Amino-Thr-OMe (9) 362.38 1.0 726 mg 2.0
PPh; , 262.29 1.0 526 mg 2.0




H,NOH-HC1 . 69.49 10.0 l4g 20.0

NaOMe 54.02 ~12.0 13¢g 24,0
THF (dry) 20 ml
MeOH (dry) 20 ml

Triphenylphosphine (526mg, 2.0mmol) was added to a stirred solution of tolanyl-azido-Thr
methyl ester (9) (726mg, 2.0mmol) at it. After 3 days the reaction reached cqmplétioﬁ as judged by
TLC (EtOAc/Hex (2:1)) and LCMS. The reaction was concentrated under reduced‘pressu'rev Lto :givé an
ivory colored solid. The crude amino-phosphiné was dissolved in MeOH (20ml) to give a pale yellow
solution. To the solution of amiho-phosphine was added sequentially hydroxylamine HCI salt (1.4g,
20.0mmol) followed by fresh solid NaOMe powder (1.3g, 24.0mmol) to make a\ milky 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) with sonication fqr 15 min.. A fine white powder was suction filtered off, and the clear
yellow cthan'olic portion was concentrated to a small volume.  The crude product was dissolved in
DMSO (8ml) and purified by preparative HPLC (Uliro 120 C18 75x300mm column) running a
gradient (AcCN/water, 0.1% 'I‘FA) from 5 to 70% for 55 min. The purified \fractions were pooled .
together and lyophilized to dryness. The product as the TFA salt was dissolved in AcCN/water (50:50)
(100ml), 1IN aq. HCI (1 equivalent) and lyophilized again to give 325 mg of light yellow powder as the
HCl salt (43% vield). ' ' -

'HPL.C(220nm, 41min.run) 18.31 min.; HPLC(220nm, 17min.run) 9.11 min; LCMS:
LC(214nm) 1.91 min., MS(ES+) m/z 338.1 (C19H;9N3O3 +H requires 338.14).
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Synthesis of 4°-(N-Acylamino)-Tolan Dap Analogs

Example 14: Synthesis of 4- ({4-[(aminoacetyl)amino]phenyl} ethynyl)-N-{(1S)- 1-(ammomethvl)—2—

(hydroxvamnno)—2~oxoethv!]bcnzanude

e Boc-Gly-OH . Q .
) ~  BocHN_J /=
HQNO' EDCI, HOB ~ ﬁ@_‘
CH,Cl,, DMF
1 24.h }
0O NHBoc
. L-Dap-(Boc)-OMe
p OH /["/OCHa
g EDCI, HOBY,
& : DIEA, DMF
s " 20h

PAGlo(PPhg)p, Cul
EtgN, CHyCN, 22 h

i. NH,OH-HCI, NaOMe
MeOH, THF, 0 °C

ii. TFA, CH,Cl o

| HzN)‘ H

Preparation of 2—N»Boc-amino-N-(4-iodo-phényl)—acctamide ).

‘ ' Boc-Gly-OH Q '
H N_©_, v Baen L
& EDCH, HOBt "j‘l I

9

CHyCly, DMF
1 24 h
Reagent MW Eq. g/ml mﬁlol
Boc-Gly-OH 175.19 100  1752g 10.0
4-Todoaniline (1) . 21903 1.04 2290 g 104
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EDCI ' 191.71 1.04 1.994 g 104

HOBt . 135.13 1.00 1351 g 10.0
DCM o 18 mlL,

IDMF . 1mL

A solution of Boc-Gly-OH (1.752 g, 10.0 mmol) in DCM (18 mL) and DM¥ (1 mL) was
treated with EDCI (1.994 g, 10.4 mmol) and HOBt (1.351 g, 10.0 mmol). 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
(Rg=0.6)). After24 h the solution was diluted with EtOAc (250 mL), washed with 1.0 M HCI (3 x
100 mL), sat. NalHCO; (3 x 100 mL), brine (3 x 100 mL), dried over MgSOs, 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-benzoylamino)-propionic acid methyl ester (4). ('
' 0 - L-Dap~(Boc)-OMe i Q NriBoc
: /Q)L OH EDCI, HOB, = /©)‘\g/[g/0CH3
Z DIEA, DMF = ;
3 : 4
Reagent - : MW . Eaq. g/mL mmol
4-Fihynylbenzoic acid 3)  146.14 1.0 0.910 g 6.22
. H-Dap(Boo)}OMe-HCl  254.71 12 1.903 g 7.47.
EDCI 191.71 12 1.432 ¢ 7.47
HOBt . 135.13 1.1 0910¢g 6.73
DIEA 129.25 32 3.5mL 20.0
DMF ' o - 50mL i

Triethylamine (3.5 mL, 20.0 mmol) was added to a stirred solution of 4-ethynylbenzoic acid 3
(910 mg, 6.22 mmol), H-Dap(Boc)-OMe hydrochloride (1.903 g, 7.47 mmol), EDCI (1.432 g, 7.47
mmol), and HOBt (910 mg, 6.73 mumol) in DMF (50.0 mL). After stirring 20 h, the reaction mixture
was diluted with BtOAc (400 mL), washed with 1,0 M HC (2 % 100 mL), saturated NaHCOs (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 atan solid, mp = 110-111 °C. LRMS (ES+) m/z 346.9 (C18H22N;0;5 + H requires 347.10).
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PdCl,(PPh,),, Cul r N
/

. EtgN, CH,CN, 22 h /‘/
q [
5
: N
BocHNJ\— H

To a suspension of methyl (28)-3-—[(tert-‘butOxy)cafbonylamiho]-2~[(4-
ethynylphenyl)carbonylamino]propanoate 4 (200 mg - 0577 mmol) and 2~[(tiert~‘
butoxy)carbonylamjpo]-N-(4-iodophenyl)acetamidc (2) (476 mg, 1.26 mmol) was added Et;N (350
puL, 2.5 mﬁml). The solution was purged with a stream of N for several minutes and PdCL(PPh3)2
(20 mg, 0.028 mmol) and Cul (106 mg, 0.055 mmol) were added. The reaction mixture was stirred at
ambient teniperature for 22 h and then concentrated by rotary evaporation. The crude black residue
was chromatograi)hed twice by silica gel chromatography (30:1 CH>Cl,/MeOH) to give 285 mg (83%)
of “methyl (28)-3-{(tert-butoxy)carbonylamine]-2-{ {4-[2-(4-{2-[(tert-
butoxy)carbonylamino]acetylamino} phenyl)ethynyl]phenyl} carbonylaﬁino) pfopanoate (5) as a

yellow foam.

Ha

N
H o

i. NH,OH-HCI, NaOMe
MeOH, THF, 0 °C

Y

ii. . TFA, CHoCly

- Q
g

. To a solution of'hydroxylanu'ne 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 stitred at 0 °C for 15 min and
then charged with a solution ofl zﬁethyl (28)-3-[(tert-butoxy)carbonylamino]-2-( {4-[2~(4-{2-[(tert-
butoxy)carbonylamino]acetylamino} phenyl)ethynyl]phenyl}carbonylamino) propanoate (4) (279 mg,
0.469 mmol) in TIHF (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 HCl (30 mL). The layers were separated and the aqucous layer extracted once

more with 4:1 CHC1/iPrOH (30 ml). The organic layers were combined, dried over NaySQ,, filtcred

vand concentrated. The crude residue was suspended in 10:1 CHgCIg/MCOII (4 mL), filtered, and

washed with 50:1 CH,Cly/MeOH (2 mL) and Et,0 (10 mL) to afford 180 mg (64%) of N-(4-{2-[4-(N-
{1-(N -hydrokyqzirbamoyl)(l S) —2-[(tcxt—but0xy)carbonylaminb]cﬂ'lyl} carbamoyl) :
phen‘y1]cthynyl}phenyl)-Z-[(tcrt—butoxy)caﬂ)onylamino]acetami'de (6) as a white powder.

To an oven-dricd flask éontaining N-(4- {2-{4-(N-{1,7(1\I~hydroxycarbamoylj(lS)—2~[(tert-
butoxy)carbonylamino Jethyl} carbamoyl)phenyl] ' ethynyl} phenyl)-2-[(tert-
butoxy)carbonylamino]acetamide (6) (130 mg, 0.218 mmol) was added 1:1 ’I‘FA/CH;C]-_; (2.5 mL).‘
The resulting pink solution was stirred for 2 h and concentrated to give a pink gum. The crude residue
was rinsed with CH,Cl; (4 mL), concentrated by rbtary evaporation and dissolved in THF (2 ;nI;) and
MeOH (0.4 mL). A solution of 4 M HCl in dioxane (200 uL) was added and the resulting precipitate
fitered and washed with PEt,0 (10 mL) to ~ afford 90 | mg of 4-({4; -
{(aminoacetyl)amino Jphenyl} ethynyl)-N-{(15)-1-(aminomethyl)-2-(hydroxyamino)-2-

oxocthyl]benzamide as a pale tan powder.

Reaction of Todoaniline with Bromoacetyl Bromide

.-' O
1. Br\\)'\ar
oY o

.H2N< . benzene, E3N (1 eq) K/N\ JJ\N—@—A '
. < > ) H

2. morpholine {excess)

3

‘OK,N\)OLQ —@—. o l\/N\)Lﬁ: ’QNHZ

OH

Bromoacetyl bromide (,'175.-|,LL, 2.00.mmol) was added dropwise over 5 minutes to a solut.ion of -
4-jodoaniline (438 mg, 2.00 mmol) and Et;N (280 pL, 2.00 mmol) in benzene (5 mL). The reaction
was stirred 1 hour, treated with morpboline (1.0 mL, 11.5 mmol) and stitred overnight. The reaction
mixture was diluted with EtOAc (200 mL), washed with aqueous 0.1 MEKOH (50 mL), H,0 (50 mL),
dried over MgSO4 and concentrated to give a yellow oil. Puriﬁ;:atio'n by silica gel chromatography
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(100:1 CHgCIz/MeOH) afforded 630 mg (91%) of N~(4-iodophenyl)-2-morpholin-4-ylacetamide as a

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

Example A: Preparation of 4-I4-(6—Chloro-pyriciin-ﬁi-yl)-buta—],3-diynyl}-benzoic acid methyl

ester.
NHBOC - ‘ NHEOC
/E : EDC, HOAT, DMF o /L
HoN COyMe ' . Ji)/lk” CO,Me
1 | .
' 2
“NH,
NHOH
Ml
o
H.N
Reagent MW EQ g/ml mol
" H-DAP(Boc)-OMe (1) 254 1.05 593g 233
4-Iodo-benzoic acid - 248 1.0 . 549¢g 222
HOAT 136.1 1.02 3.08¢g 226 .
EDC 191.71 1.02 4.33g 22.6
 DIEA ' 129.25 2.5 9.7 ml 55.1
© DMF . _ 85 ml

DIEA (9.7ml, 55.1mmol) was added to a stirred solution of 4-iodo-benzoic acid (5.49g,
.22.2mmol), HOAT (3.08g, 22.6mmol), EDC (4.33g, 22.6inmol) in DMF (85ml). After 2 miun., the H-
DAP(Boc)-OMe (1) was added in one portion. Afier lé hours, the reaction was found complete by
LCMS. The reaction was diluted with EtOAc/hexane (1:1) (500ml). The organic phase was washed
with IN HCI (2x80ml), IN NaOH (2x80ml), water (2x80ml), sat. brine (80ml), dried with NaySOq,
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filtered and concentrated under reduced préssurc to give crude product. The residue was filtered
through a filter plug of silica cluting 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 Examples.

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

oM 2 _OH
R \//‘\”/OMG @cuo /‘,?Lj\r(orwe Oa
//U PACly(PPh),, Cul P 7 ;Jsgn(OAc);
H 1 EGN, THE st 40n I i it, 20

e

OH LOH
ﬁ o}
= O

| N~
<~ H 0o NaOMe, MeOH

H
P
o \D/ g THF,0*Ctonrt Of j«
K,N = 4 K/N

Preparation of (25, 3R)-2-{4-(4-formyl-phenylethynyl)-benzoylamino]-3-hydroxy-butyric acid
methyl ester (3).

OH | | 0 ~OH

Vi "o - PACI,(PPhs),, Cul - z "o
H i Et;N, THF, 11, 40 h "7(© 3
o . o ; ‘
Reagent MW Eq. g/ml mmol
Bthynylbenzene (1) 26127 - 10 0.745 g 2.85
4Todobenzaldchyde ()  232.00 14 0902g  3.89
PACI(FPPhs) 701.89 0.03 0.070 g 0.10
Cul 19044 - 006 0.034 g 0.18
EtN - 101.19 2.3 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
BN (900 pL, 6.5 gnmol) in THF (50 mL) was purged with a stream of N for two minutes and then
treated with PdClz(PPﬁg)p_ (70 mg, 0.10 mmol) and Cul (34 mg, 0.18 mmol). The reaction mixture was
stired 40 h, concentrated by ¥otary evaporaﬁoﬁ and purified by sil‘iAca. gel chromatogrﬁphy {40:1
DCM/McOR) to give 0.833 g (80% yield) of (2S, 3R)-2-[4-(4-formyl-phenylethynyl)-benzoylaming]-
3-hydroxy-butyric acid mcthyl ester 3 as a pale yellow i)owder,v mp = 143-144 °C‘. Re= 0.3 (25:1
DCM/MOOH); LRMS (ES+) m/z 366.1 (CyHyNOs + I requires 366.13); HPLC (300 nm, 47 min)

15.3 mixu.

Preparation of (285, 3R}-3—Hj'droxy-2-[4—(4~m0rpholin—4’-ylme‘thyl—phenylethynyl)-
benzoylamino]-butyric acid methyl ester (4). '

AL
NaBH(OAc)a*
THF,ft. ?Oh
" Reagent - MW Eq. g/ml " mimol
. Tolanylaldehyde (3) 365.38 1.0 0822g = .225
Morpholine 87.12 1.3 0260mL  2.97
NaBH(OAG)s 211.94 14 0.670g  3.16
THE : 15ml

Sodium triacctoxyborohydride (0.670 g, 3.16 mmol) was added to a solution of benzaldehyde 3
t0.822 .8 2.25 mmol) and morpholine (260 uL, 2.97 mmol) in THF (15 mL) under N, atm.ospherc.and‘
the reaction monitored by TLC (25:1 DCM/’MeOH, R=0.2). After stirring 4 h, the reaction mixture
was quenched with saturated NaHCO; (150 mL), extracted with EtOAc (3 x 100 mlL), dried over
MgS0Qq, 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.
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Preparation of (25, 3R)-N-(2-Hydroxy-1-hydroxycarbamoyi-propyl)-4-(4-morpholin-4-ylmethyl-
phenylethynyl)-benzamide (5).

~OH
QMG ‘NH,0H #HC!
0 . . NaOMe, MeOH
THF,0°C tot

Reagent MW Eq. g/ml mmol
Methyl ester (4) 436.50 1.0 0.829¢g 1.90
NH,0H-HC1 69.49 3.0 0.400 g 5.76
NaOMe (25 wi%) 54.02 45 1.860 g 8.60
MeOH - o R 8 mL
THF 3Iml

Sodium methoxide (25 wi% in MeOH, 1.860 g, 8.60 mmol) was added to a stirred solution of
hydroxylamine hydrochloride (400 mg; 5.76 mmol) in ‘anhydrous MeOH (5 mL) at 0 °C under N2
atmosphere. After sturmg 20 min, a solution of methyl ester 4 (829 mg, 1.90 mmol) in 1:1
" McOH/THF (6 mL) was added and the reaction mixture stirred at 0 °C for 1 h and at room temperaturc
for 4 h. The reaction was quenched with 1.0 M HCI (6 mL), concentrated by rotary eva'.poraﬁon to

remove ofganic solvents, and diluted with DMSO (4 mL). - Analytical RP-HPLC (Cig column, CH;CN .

‘gradient 5-35%, 0.1% TFA, UV analysis 300 nm, 16 min) indicated a purity of 85% for the crude
product mixture. Purification by preparative RP-HPLC and lyophilization of the collected fractions
g.ave 701 mg (81%) of 5§ as a fluffy white solid. LRMS (ES+) m/z 438.1 (C241327N30s + H requires
438.20); RP-HPLC (300 nm, 16 min run) 8.7 min., '
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Résin Procedures for Synthesiziug Tolany! hydroxamates

Example 16: Synthesis of 4-[(4-{[(benzylamino)acetyl]amino} phenyl)ethynyl}-N-{(1S,2R)-2-
hydroxy-1-[(hydroxyamino) carbonyllpropylibenzamide ,

O—NHFITIOC 1. Plperdine . OtBu 1. Piperdine

o X ST
2. HATU - : .
. OiBu / \lf NHFmoc 2.HBTY 0
4 IrOH : O) Son
FmocHN - .
Q . )
OtBu

H
OtBu —< >——“" O/N\,;[:N
O H

QO ﬁ,I )‘\Q\
PACI{PPha),, Cul, EfaN

CH3CN, 22 h

Luliding
————— et e e
Bromo Acylchloride 9 NMP
NJ\/Br
H
' OtBu
s H T 0
3. N«
\ / N O 80% TFA/H2O
o
O H ) ) —

\

Qu,

1. Coupling to Fmoc hydroxylamme resin

The resin was pre-swelled by adding DCM and shaking for 30min. The resin was drained, 20%
piperdine was added in DMF, the resin was shaken 1.25 hours, and finally drained and washed in
2xDMF and 2xDCM. Afier 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 completely. In a separate flask, the
amino acid (Fmoc-~Thr tBu-OH, or Fmoc-DAP Boc-OH, 4 eq) was mixed, HATU (4 eq), DMF (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 stdndard wash (lxDCM,
4xDMF 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 (1xXDCM, 4xDMF and 4xDCM).

2. Coupling of 4-iodobenzoic acid to Amino Acid resin

A mixiure 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 forther 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-a1mn0phenylacetylene 3 eq),
Pd(PPh3)2C12 (0.04 eq), Cul (0.08 eq) and THF (purged with Argoun). After mlxmg for 1 min., TEA
(4.5 eq) was added and the reaction was shaken 12 hours at RT under argon.

4. Aniline coupling with bromoacetyl chloride on Resin

To aniline resin (4g, 3.08 mmol) was added DCM (30 ml) Iutidine (10 eq) and shaken for 1
min: Bromoacetyl chloride (8 cqj in DCM (5 ml) was added slowly. After the addition, the slurry’ﬁvas
shaken for 1.5 to 1.75 hours. Subsequent draining and a wasﬁ with 2xDCM, 4xDMF and 4xDCM was
then performed.

5. Displacement with amines on Resin

To the bromoacétyl resin (125 mg), was added NMP (1.5 mi) followed by amine (0.2 g or ml,
ie excess) and the shurry was shaken for 12;16 hours at RT. To neuntralize the salt, TEA was adde;l.
The imidazole was heated al 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/water (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 TFAfproduct solution was added acetonitrile/water solution (1:1 v/v, 10 ml) and pure water 25
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ml). The mixture was frozen in liquid nitrogen for ~15 min and I.yophilized. The dry residue was
dissolved in the acetonitrile/water solution (1:1 v/v, 10 ml) again followed by addition of 1M aq. HC1
(1.2 eq per basic nitrogen), frozen, and lyophilized to a powder.

Synthesis of 3’-Nitro-Tolan Threonine Hydroxamic Acid

Example 17: (1S,2R)- N-(2-hydroxy-I1-hydroxycarbamoyl-propyl)-4-(3-nitro-phenylethynyl)-
benzamide ' '

le/ i. 20% piperidine/DMF '
o i DIC, HOBt, DIEA

H rm _ DCMDMF,36h . 9
FmocHN ng A
. O H%@—é) H
==/ OH Z
2 H 3

1

+
N, D
8]

0N

i 14
PdClz(PPha)z. Cul 02N
Et;N, DMF, 1t, 26 h

ii. TFA, DCM

Preparation of (IS,2R)-N-2-tert-butoxy-1-hydroxycarbamoyl-propyl)-4-cthynyl-benzamide on
hydroxylamine 2-chlorotrityl resin (3). :

Reagent MW Eq. o/mL mmol
Fmoc-threonine/resin (1) 0.70 mmoVg 1.0 0522 ¢ 0.365
4-Ethynylbenzoic acid (2) 146,14 3.0 0160 g 1.10

" pIC . 12620 49 S 028ml. - 179
HOBt . 135.13 3.0 0.148 g 1.10
DIEA . 12925 63 040mL 230.
DCM 4 . 1.0 mL

DMF |  30mL
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The resin 1 (0.522 g, 0.365 mmol, 0.70 mmol/g) was swelled in DCM (5 mi) 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) v;/ere dissolved in DCM (1 mL) and DMF (4 mL), stirred 15 min and added to the resin.
Afier shaking for 36 h, the mixture was drained, washed with DMF (4 xv 6 mL) and DCM (4 x 6<mL)

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

Preparation of (18,2R)- N-(2-hydroxy-1-hydroxycarbamoyl-propyl)-4-(3-nitro-phenylethynyl)-

benzamide (5).

Reagent MW Eq. g/mL, mmol

Alkyne on resin (3) 0.70 mniol/g 1..0 100 mg 0.070
1-Iodo-3-nitrobenzene (4)  249.01 5.0 87.1 mg 0.350
PdCl(PPha), - 701.89 0.2 10.0mg .  0.014
Cul , 190.44 0.5 7.0 mg 0.036
"EtsN 101.19 15 150 pL 1.10

DMF 1.5 mL

Resin 3 (100 mg, 0.670 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,
PdClj(Pfhg)z (10.0 mg, 0.014 mmol) and Cul (7.0 mg, 0.036 mmol) were added and fhe mixture ‘
shaken for 26 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 waé 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 1t and concentrated by rbtary evziporation to give a crude brown residue.
Purification by RP-HPLC (Cig column, CH;CN gradient 5-65%, 0.1% TFA, UV analysis 300 nm, 28
min) and lyophilization of the collected fractions afforded 6.0 mg (22% yield) of (15,2R})- N-(2-
hydroxy—l-hydroxycarbamoyl;propyl)-4—(3»nii;:o-phenylethynyl)-benzamide as a white foam. LRMS
(ES+) m/z 384.2 (C1oH7N306 + H requires 384.15); RP-HPLC (300 nm, 28 min run) 152 .min,
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Synthesis of 4°-Trifluoromethoxy-Tolan Dap Hydroxamic Acid

Example 18: (185)-N-(Z-amino-1-hydroxycarbamoyl-ethyl)-4-(4-trifluoromethoxy-
phenylethynjl)fl)enzaﬁlide 5)

ﬁHBm i. 20% plpertdmelDMF NHBoc
‘ ii. DIC, HOBt, DIEA H
R DCM, DMF, 36 h N
FmocHN r O
. o ’ 0
1 H—== < > /<
2 .
NH
4 1 o 2
BN NN NHOH

PdC'z(PPh3)2, Cul
EtaN, DMF, rt, 24 h

. FsCO
ii. TFA, DCM.

Preparation-of (15)-N-(2-(Boc)-amino-1-hydroxycarbamoyl-ethyl)-4-ethynyl-benz-amide on
‘hydroxylami;le 2-chlorotrityl resin (3).

Reagent MW Eq. ‘ g/IﬁL ' nnhol _
Fmoc-Dap/resin (1) 0.70 nimol/g 10 1330 g 0.931° |
4-Ethynylbenzoic acid (2)  146.14 3.0 0.408 g 2.793

DIC 126.20 4.8 070mL 4470

HOBt | 135.13 3.0 0377g 2793

DIEA 12925 6.2 1LomL 57

.DCM ‘ | 10.0mL

DMF " 2.0 mL

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 tesin was treated with 20% piperidine in DMF (20 mL) for 1 hour, washed with DMF (3
x 15 mb) and DCM (3 x 15 mL) and drained completely. In a separate flask, 4-ethynylbenzoic acid 2
(0.408 g, 2.793 mmol), DIC (0.70 mL, 4.470 mmeol), HOBt (0.377 g, 2.793 tnmol) and DIFA (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 to the resin.
After shaking for 36 h, the mixture was drai_ned, 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 (15)-N-(2-amino-1. -hydroxycarbamoyl-ethyl)—4-(4-triﬂu0romethoxy

_ phenylethynyl)wbenzanude (5).

Reagent MW Eq. g/mL mmol
Alkyne on resin (3) 0,70 mmol/g 1.0 - 120mg 0.084
4-CF,0O-iodobenzene (4) 287.99 4.0 ' 96.8 mg 0.336 -
. PACL(PPhs), 70189 .03 180mg  0.025
Cul 190.44 0.5 . 8.0 mg 0.042
Et:N 101.19 13 150 pL 1.10

DMF . 2.0mL

Resin 3 (120 mg, 0.084 mmol) was swelled in DCM (2 mL) for 1 h and drained. A solution of
4—(triﬂuorome’thoxy)iodobenz-ene 4 (96.8 mg, 0.336 mmol) and Et;N (150 pL, 1.10 mmol) in DMF
(2.0 mL) was purged with a stream of N; bubbles for two minutes and added to the resin. After mixing
for 5 min, PACL(PPhs), (18 0 mg, 0.025 mmol) and Cul (8. 0 mg, 0.042 mmol) were added and the
mixture shaken for 24 h.. The resin was dramed washed with DMF (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 combined, treated with
neat TFA .(3.0 ij, stirred for 1 h at 1t and concentrated by rotary évaporation to give a crude brown
residue. Purification by RP-HPLC (Cys 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-hydroxycalbamoyl-eﬂ1y1)—4-(4-hiﬂuoromeﬂloxy-phenylcﬂlynyl);benzmnide as a white solid.
LRMS (BS+) m/z 408.0 (C1oHicFsNsO; + H requires-408.11); RP-HPLC (300 nm, 28 min run) 18.0

min.

Example 19: Synthesis of N-(I-(N-hydroxycarbamoyl)(l S,ZR)-Z-hvdroxypropyl)[4~(4~
phenylbuta-1,3-diynyl)phenyljearboxamide
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\/U\H PPhs, CBr4, DCM i/\/\T/Br \ ¥/ »
MeC = - — MeO \‘/I\ ‘/' Br -
) . i Pdadbag,
O . 2 3e
1 : - O 2 PdCIy(PPhg),,
, EtzN, DMF

. . . - o
Q)\OH .
: ‘ - H-Thr-OMe-HC!, *
NeOH, MeOH Z HBTU, DIEA, DMF
- P .
I X 5
F
: o N, -
NH,OHHCI, - N,
NaGMe, MeOH oy N OH
— P> o)
4‘ R
i
[ 7
Reagent ‘MW EQ g/ml mmol
Dibromdviriylbenzoic acid (2) - 320 1.0 576 g 18.0
Ethynyl-benzene 102 1.4 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 | _ ‘ 60 ml degassed with argon’

The 4—(2,2—Dib1jomd-vinyl)-beilzoic acid methyl ester (2) was made by the method of Wang Shen and
Le Wang in J.Org.Chem. 1999, 64, 8873-8879. ) )

A solution of 4-(2,2-dibromo~vin3}l)-bc'nzoic acid methyl ester (2) (5.76g, 18.0mmiol), ethynyl-

benzene (2.57g, 25.2mmol), Pd,dba; (164mg, 0.18mmol), tﬁs(4-methoxyphenyl) phosphine (TMPP)
(253mg, 0.72mmol) were dissolved in argon sparged (5 min.) DMF (60ml). The reaction was sparged
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with argon for 1 min. TEA (7.5ml, 54.0mmol) was added to the stirred reaction mixture that was then
heated under argon at 85 °C for 3.5 hours. The reaction was found complete by LCMS. The reaction
was cooled to 1t and diluted with EtOAc/hexane (1:1) (300ml). The organic phase was washed with
1M HCI (Zxo’Oml), IM 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 chtoma_tography using EtOAc (8%)/hexanec as eluant. The pure fractions
were evaporated and dried in 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.Lett. 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 McOH (100ml) at rt. The reaction ‘solution was heated to reflux for 45 min. until the
reaction turned clear. All of the startihg material was gone by TLC and HPLC. The reaction was
cooled to 1t and someé MeOH (;50m]) was removed by evapo.rafion under reduced pressure. Water
(100ml) was added to the mixture. 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
wao mhed‘ with water (3x20ml) and hexane (2x20ml) to give after "drying 1.35 g of product acid .5 m
99% yield. ‘

Subsequent conversion of compound 5 to compound 7 was performed according to the method
described in Example 12 for the synthesxs of N+(2-Hydroxy-1-hydroxycarbamoyl-propyl)-4- ‘
phenylethynyl-benzamide (compound 5). LCMS MH+ 363.13. '

Example B: Synthesis of N—[(lS)-l-(ammomethyl)-2-(hydroxyammo)-2~oxoethylj-4—-[4—(4-
aminophenyl)buta-1 3-divnyl]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).

o~ COM
S I /ENHBOC
7z HN" COzMe
Bk : 1 EDC, HOBT, DMF ‘

Reagent . MW EQ g/ml mmol
H-DAP(Boc)-OMe 254 105 512g 201
1,3-diynyl benzoic acid (1) 261.3 . 1.0 . 50g 19.1
HOBT 135.1 1.05 o 20.1
EDC ’ 191.71 1.05 385¢g 201
DIEA _ ' 129.25 3.0. 10.5 ml 60.3
DMF i | - 80ml

DIEA (10.5ml, 60.3mmol) was added to a stirred solution of 4-t4-(4-Am1no-phenyl)-buta~l,3-
diynyl]-benzoic acid (1) (5.0g, 19.lmmol), HOBT (2.72g, 20.1m11{ol), EDC (3.85g, 20.1mmol) in
DMF (80ml). After 2 min., the H-DAP(Boc)-OMe was added in one portion. After 12 hours at rt, the
reaction was found complete by LCMS. The reaction was diluted with EtOAc/hexane (4:1) (500mi).

'Theiorganic phase was washed with 1N NaOH (2x80ml), water (2x8‘0-nﬂ), sat. brine (80ﬂ11), dried with
NazS0,, filtered and concentrated under reduced pressure to give crude prbduct. The residuec was
filtered through a filter plug of silica eluting with EtOAc/he;xahé (4'1:1). The fractions with product
w.ere evaporated to give 8.02 g of product in 91% yield. ‘ : ' ‘

Subsequent conversion of compound 2 to the final hjrd:oxamic’ acid (for example, Example 892)was
performed according to the method described in Example 12 for the synthesis of N—(2-Hyd10xy—1—
hydroxycarbamoyl-propyl)-4-phenylethynyl-benzamide (compound 5). ' '



Synthesis of 4-(Buta-1,3-diynyl)-benzoic Acid (4) for making 1,3-diynyl analogues (subh as

Example 20 below)
2
0 0
l N,
: C or CHs . [ ©cHs
(CHg)sSi—————=H > gz
PACl,{PPha),, Cul P =
1 EtaN, CHsCN st 3
0°Ctort,33h . 313
0
i KOH, THF,H,0 . oM
il. aq.HCI P ’
7
Z3 4

H

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

2
0] . 0]
. l—QD"<OCH3 )\OCH::‘
(CHalS :? = PP Cul | A |
| oniorsan (ST 3
Reagent ' MW Eq. - gml mmol
Methyl 4-iodobenzoate (2)  262.04 .~ . 1.0 4510g 17.2
Tﬁméﬂaylsilylbutadiyne 1) 12224 2.5 - 5240 g 42.8
- PACL,(PPhs), ; 70189 . 004 0483 0.690
Cul 19044 008 0262 137
EtN 10119 30 72mL 520
CH;CN | ; | 50 mL

“A solution of methyl 4-iodobenzoate 2 (4.510 g, 17.2 mmol), delz(PI;hg)z 483 mg, 0.690
mmol), and Cui (262 mg, 1.37 mmol) in CH;CN (50 mL) was cooled to 0 °C under Nz a{mosphere in
the absence of light. - Triethylamine (7.2 mL, 52.0 mmol) was added, fqllowcd by trimcthylsilyl-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 atforded 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-trimethylsilanyl-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).

OCHs i KoH, THE, 1,0
( i. agq. HCI o
Reagent MW Eq. g/ml © mmol
Methyl ester (3) 252.34 1.0 3420 ¢ 135
KOI-I~ ) 56.11 4.9 3.700 g - 65.9
H,0 : 10mL
_THF . _ 26 ml.

) Poﬁssium hydrqxidé (3.700 g, 65.9 _mmol) was diésolvgad in H20 (10 mL) and added o a
" solution of 4—(4—trin1ethylsilaiiyl-buta-1,3-diyny1)-bcnzoic acid mcthﬁ ester 3 (3.420 g, 13.5 Ihmol) in
THF (26 mL) in the absence of light. After stirﬁng 16 h, the reaction was quenched Wiﬁl 1.0 M HCl
. (120 mL) and the resulting precipitate was filiered, washed with 1:1 hexanes/benzenc (150 mL) and
dried in vacuo to afford 2.100 g (91% yield, 98% pure) of 4-(buta-1,3-diynyl)-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= O./2
(4:1 Hexanes/EtOAc); HPLC (300 nm, 28 min run) 16.0 min; LRMS (ES+) m/z 171.0 (C11HsO2 + H
requires 171.04). o '

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

Example 20: N-(1-(N-hydrexycarbamoyl)(15)-2-aminoethyl){4-{4-(3-nitrophenyl)buta-1,3-
diynyl]phenyl} carboxamide (6)
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NHBoc

| . 20% piperidine/DMF
FmocHN. <D - (e
S ii. Fmoc-Dap(Boc)-OH FmocHN™ ™ 0™

'HATU, DIEA, DMF o
1 2
i, 20% piperidine/DMF o AHBoc
il. EDCI, HOBY, DIEA . N3
DCM, DMF, 36 h l X NJ\"/N\O,
> _ H O

=== - /
" H/ 4
3
‘ NH,
.. 2 ( :
O:N ! NNy NHOH
i. \©/ & l\/ H o
=
z 6

PACly(PPhg),, Cul

_ Et;N, DMF, it, 36 h
ii. TFA, DCM

NO,

Preparatioﬁ of Fmoc-Dap(Boc)-NHOH on hydroxylgnmine 2-chlorotrityl resin (2).

" NHBoc

w 1. 20% piperidine/DMF .
FmocHN\O V - e
ii. Fmoc-Dap(Boc)-OH FmocHN Ao g
. HATU, DIEA, DMF , O
~Rcag‘ent’ - ‘ MW Eq. . g/mL minol

Hydroxylamine resin (1}  0.77 mmol/g 1.0 3288 g 2.53
Fmoc-Dap(Boc)-OH 426.47 3.0 3.175 g 7.44
HATU 38025 3.0 2.829¢g 7.44

. DIEA " 12925 10.0 43mL 247

DME . , 35 mL

A suspension of N-Fmoc-hydroxylamine 2-chlorotrityl resin (3.288 g, 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), {reated 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 seﬁar.ate flask, Fmoc-Dap(Boc)-OH (3.175 g, 7.44 rrimo'l), HHATU (2.829 g,
7.44 mmol) and DIEA (4.3 mL, 24.7 mmol) were dissolved in DMF (35 mL), stirred three minutes and
added to 1;he‘resin. After shaking for 48 h, the mixture was drained, 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)-IN-(2-IN- Fmoc-ammo-l—h} droxycarbamoyl-ethyl)-4-buta-1,3- dlynyl-

benzamide on hydroxylamine 2-chilorotrityl resin (4).

i. 20% piperidine/DMF NHBoc

AHBOS i, Epc, HOBY, DIEA
/kﬂ/N DCM, DMF, 36 h
ke N

FmocHN"

(6] _ =
2 -—-——< >—( .
(%) Z

Reagent | - MW Eq. g/ml * mmol

 Fmoc-Dap(Boc)/resin 2) 071 mmol/g 1.0 35%0g 253
Butadiynyl benzoic acid (3) 170.16 2.5 1.076 g 6.32
EDCI 1917 3.0 1457 g 7.60
HOBt 135.13. 3.0 1.048 ¢ 7.75
DIEA . 129.25 5.0 22mL 12.6
DCM ' ‘ 25mL.

DMF : . ‘ ‘ SmL

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 DMP (40 mL) for 1 hour, washed with DMF (4
% 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 mmol), ITOBt (1.048 g, 7.75 mmol) and
DIEA (2.2 mL, 12.6 mmol) were dissolved in DCM (25 mL) and DMF (5 mL), sﬁrred 45 min and .
added to the resin. After shaking for 48 h, the mixture was drained, washed with DMF (4 x 40 mL)

and DCM (4 x 40 L) 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-hydroxycarbamoyl~ethyl)-4-[4-(3-mtro-phenyl)-buta-l 3-
diynyl]-benzamide (6).

NHBoc oé‘pj | ,
' er D i ©/ 5
_ PACl,(PPha)z, Cuf
P ~ EtsN, DMF, rt, 36 h

NH,

ﬁ\ /g(NHOH

li. TFA, DCM
NO,
Reagent - ‘ MW Eg. g/mL © mmol
Diacetylene on tesin 4 0.77mmol/g 1.0 176 mg - 0.135
1-Iodo-3-nitrobenzene (5)  249.01 3.5 118 mg. 0.474
PACl,(PPhs), _ 70189 0.07 6.0 mg 0.009
Cul '. 190.44 0.38 10.0 mg 0.052
Et;N ' 101.19 10.6 © 200l - 1.43

DMF ‘ 3.0mL

Resin 4 (176 mg, 0.135 mmoI) 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 pL, 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,
PdCL(PPhs), (6.0 mg, 0.009 mmol)‘and Cul (10.0 mg, 0.052 mmol) were added and the mixture
shaken for 36 h. The resin was drained, washied 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 evapofatiqn to give a crude brown fesiduc.
Purification by RP-HPLC (Cy3 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 (CzoI{16N40-, + H requires 393.11); RP-HPLC (300 nm, 30 min run) 14.9 min.
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Synthesis of 4’-Benzamide Diacetylene Dap Hydroxamic Acid

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

A~ UNHTit ' ‘ '
0 ‘NHBoG pﬁ” N N& NHOH
| L(n 2 ' J WY
i
P PACL(PPh ), Cul NHz. > ~
Z ; Et;N, DME, 60 h 3

ii. TFA, DCM HN

' Préparaﬁon of N-((2S)-amino-1-hydroxycarbamoyl-ethyl)-4-{4-[4-(2-amino-ethylcarbamoyl)-
phenyl]-buta-1,3-diynyl}-benzamide (3) .

Reagent ‘ MW Eq. g/mL mmol

Alkyne on resin (1) 0.77 mmol/g 1.0 145 mg 0.111
4-Ethynylbenzamide (2)  430.54 2.6  124mg . 0288
PACI,(PPhs), . 701.89 03 . 2lmg 0.030
o 190.44 1.0 2mg 0110
Et;N : 101.19 6.5 100 pL 0.72

DMF - . 2.0mL

Resin 1 (145 mg, 0.111 mmbl) was swélled in DCM (2 mL) for 1 h and drained. A solution of
4-ethynylbenzamide 2 (124 mg, 0.288 mmol) and EN (100 pL, 0.72 mmol) in DMF (2.0 mU was
. added and the resin agitatéd for 5 min. A mixture of PdCl;(PPh;;)z (21 mg, 0.030 mmol) and Cul (22
mg, 0.110 mmol) was added and the, tesin \;as agitated for 60 h. The Tesin was drained, washed with
DMT (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 fhe 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 1t and
concentrated By rotary evaporation to give a crude brown residue. Purification by RP-HPLC (Cig
column, CH;CN gradient 5-55%, 0.1% TFA, UV analysis 300 nm, 26 min) and Iyophilization of the
collected fractions affprde& 2.6 mg (5% yield) of N-((ZS)-aminq-l~hydxoxyoarbamoyl-ethy1)~4-{4-[4—



(2-amino-ethylcarbamoyl)-phenyl]-buta-1,3-diynyl} -benzamide. LRMS (ES+) m/z 434.0 (Cy3Hz3N504
+ H requires 434.19); RP-HPILC (300 nm, 26 min run) 15.3 min. \

Synthesis of N-]‘%—Butadiynyl—henzoyl]-Thr(tBu) on Resin (Continued to make Examples 22 aﬁd

23)
i. 20% piperidine/DMF , \k

H 3 - H
F Nor . ii. Fmoc-Thr(OtBu)-OH FmocH N\O 2

1 HATU, DIEA, DMF it

i. 20% plperidlne!DMF

ii. EDC1, HOBt, DIEA

~ DCM, DMF, 36 h f‘)/\(( 0/.
H-: =

3).

\

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

+

’ i. 20% piperidine/DMF
meHN\O’@ ii. FMOc:Th(OtBU)-OH - FrnogHN /. 2
] HATU, DIEA, DMF s
_Reageﬁt MW | Eq. | ‘ g/ﬁ;L miniol
Hydroxylamine resin (1) 0.77mmol/g 1.0 U 3188g 245
Fmoo-Thr(fBu)-OH 39750 © 30 297g 736
HATU 38025 30 . 2798g 736
DIEA 12925 100 °  43mL 24.6

DMF | | 40 mL
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A suspension of N-Fmoc-hydroxylamine 2-chlorotrityl resin (3.188 p, 2.45 mmol, 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 1;111,), treated a second time
with 20% pipen’dine in DMF (40 mL), washed with DMF (3 x 40 ml.) and DCM (3 x 40.mL) and
drained completely. In a separate flask, Fmoc-Thi(tBu)-OH (2.927 g, 7.36 mmol), HATU (2.798 g,
7.36 mmol) 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 mixfure was drained, washed with DMF (4 x 40 mL)
and DCM (4 x 40 mL) and dried in vacuo to gi\;e 3.500 g of a yellow resin.

Preparation of 4-buta-1,3-diynyl-N-(2-tert-butoxy-1-hydroxycarbamo yl-propyl)-benzamide on
hydroxylamine 2-chlorotrityl resin (4).

\‘/ i. 20% piperidine/DMF
i, EDCI, HOBt, DIEA

o .
H o DCM, DMF, 36 h ﬁ;‘/ D
FmocHN\/Q”/ N‘ \0
O H :. ==
2 3

Reagent MW Eq. g/mL mmol -
Fmoo-threonine/resin 2  0.77mmolg 1.0 2.030 g 1.56
Butadiynyl benzoic acid (3) 170.16. 23 0617¢g . 3.63
EDCI - 191.71 28 0834g 435
HOBt 135.13 28 0588 g 435
DIEA | 12925 37 1.0mL - 5.7
DCM . . 1smL

DMF | . o 4 ml.

The resin 2 (2.030 g, 1.56 mmol, 0.77 mmol/g) was swelled in DCM (20 mL) for 2 h and
drained. The resin was treated with 20% piperidine in DMF (20 L) for 1 hour, washed with DMT “
% 20 mL) and DCM (4 x 20 mL) and drained conmletcly In a separate flask, 4~buta-1 3-diynyl-
benzoic acid 3 (0.6 17 g, 3.63 mmol), EDCI (0.834 g, 4.35 numol), HOBt (0.588 g, '4.35 mmol) and
DIEA (1.0 mL, 5.7 mmol) were dissolved in DCM (15 mL) and DMF (4 mi,), stirred 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 Diacetylenic Threonine Hydroxamic Acids

Example 22: (25,3R)-4-[4-(3-aminomethyl-phenyl)-buta-1, 3-d1ynyl]-N-(Z-hydroxy—b

hydroxycarbamovl-propvl)—benzamlde 3).

I(N@ ) -\i NH;

. . PACL(PPha),, Cul
A Z Et;N, DMF, rt, 36 h
ii. TFA, DCM

Reagent MW Eq. g/mL mmol
Diacetylene on resin (1) 0.77 mmoVg 1.0 100 mg 0.077
3-lodobenzylamine HC] (2) 269.51 4.0 83.0 mg 0.308
PACly(PPhs), 701.89 0.2 11.0 mg 0.016
Cul . 190.44 0.5 70mg. 0037
Et;N 101.19 23 250l 1.80

" DMF : - 1.5mL

Resin 1 (obtamed from previous synthems) (100 mg, 0.077 mimol) was swelled in DCM (2 mL)
for1h and drained. A solution of 3-iodobenzylamine hydrochloride 2 (83.0 mg, 0.308 mmol) and
EtN (250 pL, 1.80 mmol) ia DMF (1.5 ml) was purged with a stream of N, bubbles for two minutes _
and added to the resin. After mixing for 5 mm, PACL(PPhs); (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 drained, washed with DMF
(4 x 2 mL), DCM (4 x 2 mL) and cleaved with 10% ;TFA/DCM (1.5 mL) for 20 ﬁin. The solution
was collect‘ed and the resin was rinsed with additional 10% TFA/DCM (1.5 ml). The cleavage
‘fractxons were combined, treated with neat TFA (3.0 mlL), stlrred for 1 h at rt and concentrated by
rotary evaporatmn to give a crude brown re31due Purification by RP-HPLC (Cis column, CH;CN
gradient 5-65%, 0.1% TFA, UV analysis 300 nm, 28 min) and lyophlhzatwn of the collected fractions
afforded 4.3 mg (14%) of (28,3R)~4~[4-(3-ammomethyl—phenyl)—buta-1,3-d;ynyl]-N—(2-hydroxy—1-
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hydroxycarbamoyl-propyl)-benzamide as a white solid. LRMS (ES+) m/z 392.0 (CaHuN;Os + H
requires 392.15); RP-HPLC (300 nm, 28 min run) 10.0 min.

Synthesis of Diacetylenic Benzylamine Analogues

Example 23: (1S, 2R)-N-2-hydroxy~l-hydroxycarbamoyl-propyl)-4-{4-(4~m6rpholin-4-ylmeﬂ1y|_
phenyl)-buta-1,3-diynyl}-benzamide (4)

=N, ’ Q9 -0 H )
4 oy (-2
/ \Ij ) ,N, Ucuo i \7/”\&‘,&0/.

ﬁ;t \E 1 U ’ TN "o
o Paczz(Pph,)z, Cul - o
P = o
P 1 EtN, DMF, et, 48 h S
W H /( [ 2
b
o)
.OH
o N
d N A A NHOH
! — | 1 ﬁ :‘
NaCNBHg, (CHy0)CH ,/// ~ o

AcOH, THF, MeOH. 44 h

N
i. TFA, DCM 1 i\j

Preparation of threonine diacetylenic henzaldehyde on resin (3).

r=— o] H
~ 1~ ;—CHO : e l)'\N NDQ
A JLN/\,N,OQ T w T
)J T H =z
N 0 PdClz(PPhg); Cul /
Lo 1 EN, DMF, d, 48 h s ]
H™ H. !~j
0 .
Reagent MW Eq. g/mL mmol
Diacetylene onresin (1) - 0.77 mmolg 1.0 1.00 g 0.770
4-Todobenzaldehyde 232.00 4.0 715 mg 3.081
- PAClLy(PPhs); 701,89 0.07 40.0 mg 0.057
Cul 190.44 0.13 19.0 mg 0.100
Eut;N 101.19 9.3 1.00 mL 7.17
DMF 20.0 mL




Resin 1 (1.00 g, 0.77 mmol) was pre-chlIe& in DCM (25 mL) for 14 h and drained. A
solution of 4;i6dobcnzaldehydc 2 (715 mg, 3.08 mmol) and EN (1.00 mL, 7.17 mmol) in DMF (20
mL) was purged with N for two minutes and added to the resin. After mixing for 5 wmin, PdCl; (PPh;)z
(40.0 mg, 0.057 mmol) and Cul (19.0 mg, 0.100 mmol) were added and the reaction shaken for 48 h.
The resin was drained, 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 (1S, 2R)-N-2—hydroxy-1-bydrotycarbamoykpropyl)—d [4- (4—m01 phohn—4-
ylmcthyl-phenyl)—buta—l 3-diynyl]-benzamide (4)

ACOH, THF, MgOH, 44 h

= 2
. TFAHCL. (ﬂ/\l\/ﬁ ]
A

H T\ R
Jj 0,@ o G ‘ Jl/\\j Ay NHOH
/ H NaCNEH;, (CHzO)sCH / & 0
4

Reagent ' MW - Eg.. mg/ul mmol
‘Bénzaldehyde onresin (3)  0.77 mmol/g 1.0 188 mg 0.141
Morpholine 87.12 6.0 75 UL 0.860
NaCNBH;, 62.84 4.5 40 mg 0.637
Trimethyl orthoformate 10612 6.5 100 pL 0.914
Acetic acid - 60.05 123 100pL 1750
THF | . 30mL

MeOH ' 1.0mL

A solution of morpholine (75 pL, 0.860 mmol) and trimethyl orthoformate (100 pL, 0.914
mmol) in THF (3 O mL) was added to a Teflon-lined scrcw—cappcd 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 NaCNBHj; (40.0 mg, 0.637 mmol) in McOH (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 achieved by treatment with 10% TFA/DCM (2.0 mL) and .
sh‘aking 20 min. The solution was collected and the resin was rinsed with addition:ﬁ 10% TFA/DCM
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(2.0 mL). The cleavage fractions were combined, treated with ncat TFA (3.0 mL), stirred for 1 hat i -
and concentrated by rotary evaporation to give a crude yellow residue. Purification by RP-HPLC (Cys
column, C.H3CN gradiqnt 5-35%, 0.1% TFA, UV analysis 300 nﬁl, 18 min) and lyophilization of the
collected fractions atforded 19.0 mg (29%) of 472 as a fluffy yellow solid. LRMS (ES+) m/z 462.0 .
(C2¢Hz7N30s + H requires 462.10); HPLC (300 nm, 18 mifi run) 10.3 min.

Synthesis of 4°-Benzamide Diacetylene Threonine Hydroxamic Acid

Example 24: (1S,2R)-N-(2-hydroxy-1-hydroxycarbamoyl-propyl)-4-{4-[4-(2-amino-
ethylcarbamoyl)-phenyl]-buta-1,3-diynyl}-benzamide (5)

. . .
‘ NHTrt
Yon  HNT~ e HN/\,NHTn
Z . EDCI HOBLDIEA oz~
Z 7
H 1 DMF, 24 h H 3 )
. : OH
. A N NHOH
i. 3, PACI{PPhy), (7N
Cul, EGN, DMF  Nu. . ©
80 h RPN .
i. TFA,DCM a A
' .0

Preparation of N-(2-trityl-amino-ethyl)-4-ethynyl-benzamide (3).

Reagent MW Eq. g/mL mmo}
4-Ethynylbenzoic acid (1) 146:14 1.0 0202g  2.00
N-Trityl ethylenediamine  302.41 1.3 0810 g 2.67
EDCT . 191.71 1.0 0382 ¢ 2.00
HOBt : 135.13 30 0270 g 2.00
DIEA : 12025 40 | 140mL 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-trityl etllylenediamiﬁe‘Z (810 mg, 2.67
- mmol) and DIEA (1.4 mL, 8.0 mmol). The reaction mixtqrc was stirred 24 h, diluted with EtOAc (200
mL), washed with 0.5 M HCI (60 mL), saturated NaHCO; (2 x 60 mL), H,0 (4 x 60 mL), dried over
MgSO4 and concentrated to give 836 mg.(97% vield) of N~(2~trity1—amino~eﬂlyl)'~4~ethynyl-bcnzamide
3 as a white solid, mp 50-51 °C. R¢=0.40 (1:1 Hexanes/EtOAc).

Preparation of (1S,2R)-N-(2-hydroxy-1-hydroxycarbamoyl-propyl)-4-{4-[4-(2-amino-
- ethylcarbamoyl)-phenyl]-buia-1,3-diynyl}-benzamide (5).

Reagent . MW Eq. g/ml mmol

Alkyne on resin (4) 0.77 mmol/g 1.00 150 mg 0.116
4-Ethynylbenzamide (3)  430.54 3.00 151 mg 0350
PACly(PPhy), 701.89 0.25 21 mg 0.030
Cul 190.44 125 28mg  0.147

EtN ‘ 101.19 9.50 150 pL 1.10
DMT : 20mL

Resin 4 (150 mg, 0.1 16 mmol) was swelled ’ln DCM (2 mL) for 1 hrand drained. A solution of
‘4-gthynylbenzamide 3 (151 mg, 0. 350 mimol) and Et;N (150 ;.LL 1.10 mmol) in DMF (2.0 ml.) was"
added and the resin agitated for 5 min. A mixture of PdCL,(PPhs), (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 min. The
- solution was collecied and the resin was rinsed with additional 10% TFA/DCM 1.0 rni.). The
cleavage fiactions y;;ere combined, treated with neat TFA (2.0 mL), stirred for 1 h at rt and
concentrated by rotary evz{pdration to give a crude brown residue. Ptiﬁﬁcation‘by RP-HPLC (Ci3
column, CHgCN gradient 5-65%, 0.1% TFA, UV analysis 390 nm, 26 min) and lyophilization of the
collected fractions afforded 2.0 mg (4% vyield) of (1S, 2R)«N—(2-hydroxy-l—ﬁydroxycarbamoy]—propyl)—
4-{4-[4-(2-amino-ethylcarbamoyl)-phenyl]-buta-1,3-diynyl}-benzamide. ~LRMS (ES+) m/i 449.1
(CaaH24N4O5 + H requires 449.18); RP-HPLC (300 o, 26 min run) 17.0 min.

128



~

Synthesis of 3>-Pyridine Diacetylene Threonine Hydroxamic Acid

Example 25: N-((2R)-hydroxy-(1S)-hydroxycarbamoyl-propyl)-4~(4-pyridin-3-yl-buta-1,3-

diynyl)-benzamide (3)

+o
OK(H . 1./(/},2

L N. —
H 1o PACIy(PPhg)s, Cul
Y © EtsN, DMF, 72 h

H™ -1 ii. TFA, DCM

Preparation of N-((2R)-hydroxy-(1S)-hydroxycarbamoyl-propyl)-4-(4-pyridin-3 ~yl-butz{-l 3
diynyl)-benzamide (3).

Reagent MW Eq. ¢/mL mmol
Alkyne on resin (1) ‘ 0.77 mmol/g 1.0 . 142 mg 0.109
3-Tithynylpyridine (2) 103.12 3.4 . 38mg 0.368
PACLPPhs), 70189 - 03 22 mg 0.031
Cul 190.44 - 1.2 25 mg 0.131

- EtsN 101.19 13 200 pl 1.40
DMF - , 2.0mL

Resin 1 (142 mg, 0.109 mmol) was swelled in DCM (2 mL) for 1 h and drained. A solution of
3-ethyny1pyridine 2 (38 mg, 0.368 rﬁmol) and EN (200 L, 1.4 mmol) in DMF (2 mL) was added and
the resin agitated for 5 min. A mixture of PACL(PPhs). (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
mb), 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 (C;5 column, CH3CN gradient 5-
65%, 0.1% TFA, UV analysis 300 nm, 24 min) and lyophilization of the collected fractions afforded
44 mg (11% yield) of N-((2R)-hydroxy-(1 S)-l1ydr0xycarbamoyl-propy])—4—(4—pyﬁdin-3-yl—buféfl,3-
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~ diynyl)-benzamide. LRMS (ES+) m/z 364.0 (C20H17N304 + H requires 364.13); RP-HPLC (300 nm,

24 win run) 11.2 min.

Example 26: Synthesis of N-(1-(N-hydroxycarbamoyl)(1S,2R)-2-hydroxy propyl){4-[4-(6-
morpholin-4-yl(3-pyridyl))buta-1,3-diynyljphenyl} carboxamide (5)

— ’ o]
e i o e,
MeO Br > NG " vl
) 1. Pdodbag, ;
O 1. PACI{PPha)a,

A
EtsN, DMF . /@ 3
o
CI” N

2. NaOH, McOH

' OH
0OfBu H T .
\[ 0 ) Nl

H 1. Morpholine, NMP HOT Y™ N7 Y [
@ oy LB LN
o H o 2. TFA, water

7

I/%N | ' , LA

4. - P g ‘ 5 ()3

Reagent MW - EQ ¢/ml mmol

- Dibromovinylbenzoic acid (1) 320 1.0 96¢g - 30.0
2-cmoro-5aemyxly1-p§ﬁdine 138 1.3 543 g 39.0
Pd,dba; . 915 : 0.01 274mg . 0.3 (1%cat.)
TMPP 352 0.04 422 mg 12 (4%)
TEA : 101 3.0 12.5ml 90.0
DMF A . 90 ml degassed with argon

Preparation of 4-[4-(6-Chlor0—pyridin—3—yl)-buta~1,3—diynyl]-beglzoic acid methyl ester.
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" Br Ci \-“/ = 2 l\

X N N OH
MeO. Br it
1. Pddbag, &
0 1 PdCI,(PPhg)s, Y a
EtsN; DMF i - 3
S
clI” N

2. NaOH, MeOH

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-viny1)-bénzoic 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.y DMF (60m!). The reaction was sparged
with argon for 1 min. TEA (12.5ml, 90.0minol) was added to the stitred reaction mixture that was
then heatcd 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 (2x80n11), sat. brine (80ml), dried with NaQSO4, fittered and

¢oncentrated under reduced pressurc to give cmde product The residue was filtered through a ﬁlter
plug of silica eluting with EtOAc/hcxane (1:1). Thc fractions with product Were evaporated to give
9.06 g of product m pood punty (~96% pure). The material was taken on without further punﬁcatlon

Preparation of 4-[4-(6-Chloro-pyridin-3-yl)-buta-1,3-diynyl]-benzoic acid (3)

A 6Maq. solﬁtion of NaOH (15ml) was added to a stirred solution of 4-[4-(6-Chloro-pyridin-3-
yl)-buta-1,3-diynyl]-benzoic acid methyl ester. (9.06g, 30mmol) in MeOH (350nil) at rt. The reaction
solution was heated to reflux for'3 hours. The reaction stayed a mixture and did not turn clear, ‘HPLC
and LOMS indicated that the reaction was forming side products. The reaction was cooled to rt and
some MeOH (~200ml) was removed by cvaporation 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
approximately 40% product in the mixture. The crude reaction product was purified by flash
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chromatography using EtOAc (8-10%)/hexanc as elvant. The pure fractions were evaporated and dricd
in vacuo to give 4.2 g of product 3 in 50% yield.

Preparation of [4~[4-(6-chioro-pyridin-3-yl)-buta-1,3-diynyi}-benzoyl}-HN-Thr(OtBu)-

hydroxamic acid trityl resin (4)

OtBu
oH S \[ .
H-Thr-NH-O-Trt-[Rink}, s N
DIC, HOBT, DIEA, DMF @ o \g by

-

4-{4-(6-Ch10r0~pyridin-3-yl)-buta-l 3-diynyl]-benzoic acid (3) was coupled to a teri-butyl
protected threonine.pre-loaded on hydroxylamine 2-chlorotrityl resin following the same procedure. as
used for Example 26. The coupling cmployed DIC and HOBRT. [N-Fmoc-hydroxylamine 2-
chiorofrityl resin was purchased from Novabiochem cat.# 01-64-0165.]

Preparation of 'N-(2-Hydroxy-1-hydroxycarbamoyl-propyl)-4-[4-(6-morpholin-4-yl-pyridin-3-
'yl)-buta-1,3-diynyl]-benzamide (5)

OtBu .
H \[ o 1. Morpholine, NMP
Qf‘;‘» /N W J . a0 Cc

2. TFA, water

Cl o . h"\/:l)

A solution of morpholine (300uL) in NMP (1ml) was added to a vial containing the 2-
cloropyridine resin (4) (ISOrﬁg, 0.12mmol). The reaction mixture was purged with argon and heated
fo 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 TFA/water solution (80:20)
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(1.5m}) for 45 min. The rcsin was ﬁltcréd and washed with fresh TFA/water solution (80:20) (0.5ml).
The combined ;I‘FA and organic fractions were diluted with CH3CN/water (1:1) (10ml), water (2ml)
and lyophilized. The crude product was purified by prep. HPL.C. The crude product was dissolved in
DMSO (1mi), passed through a Teflon syringe filter, and the clear filtrate was injected on a preparative
HPLC. The ﬁuriﬁcation 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-Anﬂno—phenjrb-buta—],,3—diynyl]-N-(2—hydroxy—1-
. hydroxycarbamoyl-propyl)-benzamide (4) '

oy
H
SN _N I +
Oy N
0

1

DIC, HOBT,

DIEA, DMF
_.'__—+

OtBu T ’ '
./\ T I TFA, water .
—_————

NH»

. Preparation of 2-{4-[4;(4-Amino—ph§ny1)-buta-]. ,3-diynyl]-benzoylamino } -3-tert-butoxycarbonyloxy-
' butyric hydroxamic acid trityl resin (3).
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OtBu OH . ‘ n \[ /[

‘ 07NN
e * /(:’/k DIC, HOBT, & jof H
0Ty NN, Z DIEA, DMF

Z — X

Reagent MW EQ | g/ml mmol
H-Thr(Boc)-NHO-Trt Resin (1) 1.0 58¢g 4.47
1,3-diynyl benzoic acid (2) . 261.3 1.4 164g 6.25
HOBT 135.1 1.4 0.85¢g 6.25
DIC 126.2 1.4 . 098ml 6.25
DIEA 129.25 3.5 2.7 ml 15.6
DMF . 50 ml

DIEA (2.711;1, 15.6mmol) was added to a stirred solution ;)f 4~[4-(4—Mnino-phm§rD-buta~l,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-chlorotrityl resin was purchased from Novabiochem cat.# 01-64-0165.] After
12 hours at rt, (he reaction was found complete by LCMS. The resin was drained and washed with
DMF and DCM alternately 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)

. OH
TO(BU - | /n\ I 0

HO™ TN
. o H
. x
S
} ~
4 ~7 NH2
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) - 15ml

The product (4) (120mg, 0.09mmol) was cleaved from the resin through treatment with a
TFA/w;gter 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 organic ﬁac@m were diluted with
CHBCN/w‘atcr (1:1) (10ml), water (2ml) and lyophilized. The crude product ;n'qs purified by prep.
HPLC. The crude product was dissolved in DMSO (Iml), passed through a Teflon syringe filter, and
the clear filiratc was injected on a preparative HPL.C. The purification used a 20x50 mm Ultro 120
C18 column running a 22 ml/min 2% gradicnt (AcCN/water, 0.1% TFA) for 16 min. The purified
fractions were lyophilized to dryness to give 2.2 mg of pure product as the TFA salt. The product (4)

* 'was iyOphﬂiy,ed again from CH3;CN/water with 10 equivalents of FHICl 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-Dimethy-lamino-acetylamino)—phenyl]—but_avl,S-diynyl}—N-(z-
hydroxy-1-hydroxycarbamoyl-propyl)-benzamide (6) (Continued from compound 3 of Example
27 abeve)

' ' (o] OBy
g - B
R T
. . | - O/ Y N;
o’N\ﬁ“‘ m’l ' Lutidine, DCM 73 H
0 .

o

1, Me;NH, NMP

-

2. TFA, waier




Préparation of 2-(4-{4-[4-(2-Bromo-acetylamino)-phenyl|-buta-1,3-diynyl}-benzoylaminoe)-3-tert-

butoxycarbonyloxy-butyric acid hydroxamate trityl resin (5).

_— NN
Lutidine, DCM \y) H

: ' 0 ' OtBu
Br
w o i 1
‘ O/

5
3 -
NH,

Reagent MW o EQ . g/ml - mmol
Amino 1,3-diynyl benzoic Thr Trt Resin (3) 1.0 0.75¢ 0.578
Bromo-acetyl chloride 157.4 8.0 0.728 g 4.62
Lutidine : 107 10.0 1.07 ml 9.24
DMF - 61l

+

A solution of bromo-acetyl chloride (0.75g, 0.58mmol) in DCM (2ml) was added to a mixture
of 2-{4-[4~(4-Amino-phenyl)-buta-1,3-diynyl]-benzoylamino }-3-tert-butoxycarboriyloxy-butyric acid
‘ hydroxamate Tt Resin (3) (0.75g, 0.58mm015, lutidine (1.1ml, 9.2mmol) and DCM (4mi) at rt with
shaking. After shaking for 1.5 hours, fhe_ 'reacﬁoﬁ' was found complete by LCMS. The resin was -
drained and washed with DCM (2x10mi), DMF (3x10ml) and DCM (3x10ml) again. The resin was
‘drained: and dried in vacuo. The product on resin 5 was used as is in subsequent reactions without

further treatment.

Prepamtion of 4-{4-[4-(2-Dimethylamino-acetylamino)-phenyl}-buta-1,3-diynyl}-N-(2-hydroxy-
1-bydroxycarbamoyl-propyl)-benzamide (6).

OtBu v _
\[ e 1. Me,NH, NiP
e —————.
2. TFA, water
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Reagent : ‘ MW BEQ g/ml mmol
Bromo acetic Thr Trt Resin (5) ‘ 1.0 125 mg 0.093

Dimcthyl amine 45.08 0.2 ml CXCess

NMP ‘ 1.2 ml

A. solution of dimethyl amine (0.2ml) in NMP (1.2m1) was acided tovbromo awﬁc Thr Trt Resin
5) (125 mg, 0.09mmol) at rt with shaking. After shaking for 12 hours, the reaction was found
completc by LCMS. The resin was drained and washed with DCM (2x10ml), DMF (3x10m].)~and
DCM (3x10ml) again. The product (6) was cleaved from the resin through treatment with a
TFA/Wa’ter_ 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 organic fractions were diluted with
CH3CN/water (1:1) (10ml), water (2ml) and lyophilized. The crade product was purified by prep.
HI’Ld The crude product was dissolved in DMSO (1ml), passed through a Teflon syringe filter, and
the clear ﬁltratc' was injectsd on a preparative HPLC. The purification used 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 to give 2 mg of pure product as the. TFA. salt (~37% yeild).

Example 29: Synthesis of 4-{4~[4~(2—Amino-4-li1ethyl~pentanoylamiﬁn)—phenyl]—buta—l,3—diynyl}~
N-(2-hydroxy-1-hydroxycarbamoyl-propyl)-benzamide (7) (Continued from compound 3 of

Example 27 above)
OH
. . ’ H,\[ O
i _OtBy 1. FmooLLeu, HATU,  HO™ N
n \L 0 DIEA, DMF . 8 H
AN . Piperidi A
N 2. Piperidinie, DMF .
@/\0 i H 3. TFA, water . X o
O NHg
~ i
3 . 7 :
NH;
Reagent _ MW EQ g/ml mmol

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  0.384

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-I-leucine (0.135g, 0.3 8mmol), HATU (0.146g, 0.38mmol) in DME
(1.5ml) was made. After 2 min. of shaking, the activated acid was added to the aﬁiﬁo 1,3-diynyl
‘benzoic Thr Trt Resin (3) (125 mg, 0.09mmol) at rt With shaking. Aficr shaking for 36 hours, the
reaction was dfaiﬁed 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 alternately severaf 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 TEA/water solution (80:20) (0;5111[). The combined TFA. and organic fractions were
diluted with CH3CN/water (1:"1).(10m1), water (2ml) and lyophilized. The crude product was purified
by prep. HPLC. The crude product was dissolved in DMSO (1ml), passed through a Teflon syringe
filter, and the clear filtrate was injected on a preparative HPLC. The purification used a 20x50 mm
Ultro 120 C18 colummn running a 22 ml/min 2% gradient (AcCN/water, 0.1% TFA) for 16 min. ‘The
purified fractions were lyophilized to dryness to give 1.7 mg of pure product (7) as the TFA salt (~30%

yield).

Examples 30-1307 of Table I were synﬂlesizéd according to the synthetic schemes described
above. ’
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Biological protocols and data
P aerugitiosa LpxC Inhibition Assay

The assay followed the general method of Hyland et al (Journal of Bacteriology 1997 179,
2029-2037: Cloning, expression and purification of UDP-;’»—O—éicyl-G]cNAc deacetylase from
Pseudomonas aeruginosa: a metalloamidase of the lipid A liiOS}mﬁlesis pathway) and the rgdiqlalkling
procedure is according to Kline et al. supra. Bﬁcﬂy, samples were incubated with 2 M P. aeruginosa
LpxC and 150 aM [3:H-AC];IJDP-3*O-(R.~3 -hydroxydecanoyl)-GIcNAc in a total volume of 50 ul for
90 min at room température. Reactions were carried out in 96-well polypropylene plates‘i.n 50 mM
sodium phosﬁhéte buffer, pH 7.5, containing 1 mg/mL BSA. Reactions were stopped by the addition of
180 uL of a 3% suspension of activated charcoal powder in 100 mM sodium acetate, pH 7.5.
Supematants were clarified by centﬁﬁlgatioﬂ. A portion of the clarified supematant,'cbniainin'g. the
enwmaﬁcaﬂy'releaeed [3H]-acetate, was transferred to opaque white 96-well plates containing
scintillation fluid. The radloacuvny was measured in a Perkin-Elmer/Wallac Trilux MJcrobeta counter.
Control reactions to whlch 5mM EDTA had been added were included with each un to detemnne

nonspcciﬁc 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 égar (Remel, Lenexa, KS). Clinical isolates tested were -
~ from a collection composed of isolates collected durmg clinical trials and recent clinical isolates
obtained from various geograp]ncally diverse hosp1fals in the US. Qualify control and primary panel
~ strains were from the American Type Culture Collection (ATCC; Rockville, MD), with the exception
of P. acruginosa PAOZbO, a strain with a deletion of the mexABoprM genes that was reéeived from
Dr. H. Schweizer. This strain does not express the principal multidrug efflux pump and is
hypemuscepﬁblé‘t‘o mény antibacterials. Strain Z61 (ATCC 35151) is also hypersusceptible to

antibacterials. It is thought that the hyperqusoeptiblhty of this strain is the reqult of increased -
permeability of its outer membrane (Angus BL etal, Antmncroblal Agents and Chemotherapy 1982
21, 299-309: Outer membrane permeability in Psendomonas aeruginosa: ‘Comparison of a wﬂd-i_:ype

with an antibacterial-supersusceptible mutant).
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Susceptibility Testing

Minimum Inhibitory Concentrations (lv[[Cs) were determined by the broth microdilution
method in accordance w1th the National Commrittee for Cllmcal Laboratory Standards (NCCLS)

guldelmes In bnef orgamsm suspensmns were are adjusted toa(.5 McFarland standard to y1eld a

final moculum between 3x105 and 7x10 colony-fonmng umts (CFU)/mL Drug dllllthl‘lS and 1nocula

were made in stenle, cation adjusted Mueller-Hmton Broth (Remel) An moculurn volume of 100 pl
was added to wells contammg 100 pl of broth w1th Z—fold serial dllllth]lS of drug All moculated
mrcrodJlutlon trays were mcubated in amblent air at 35° C for 18-24 hours. Followmg mcubatlon, the

lowest concentratlon of the drug that prevented visible growth was recorded as the MIC Performance

of the assay was rnomtored by the use of laboratory quahty»contxol strams agamst tobramycin, that has -

a defined MIC spectrum, in accordance w1th NCCLS guldelmes

Efficacy in mouse model of systemlc Psendomonas aeruginosa infection

' Female Balb/c mice were injected mtrapentoneally Wlﬂl 0.5mlofa bactenal suspensron

_ containing approxnnately 100 times the dose that would kill 50% of animals (LDso) of P. aeruglnosa ‘

strain PAO1 or E. coli ATCC 25922. At one and five hours post infection, the test cornpound was

injected 111travenously in doses rangmg from 5 mg/kg to 100 mg/kg, five mice per group. Mice were ¥

observed for 5 days, and the dose of compound resulting in survival of 50% of mice ('EDso) was
- calculated. '

Drug Combination (Synergy) Studies.
L Principle: - --

‘Checkerboard experiments can be "pe'rfor‘med to assess potential interactions between pnmary

drug of i mterest (#1) and other related antibacterials (#2) P. aemgmosa ATCC 27853, S. aureus ATCC ‘ v

29213 and other orgamsms can be used as challenge strains as well as selected chmcal 1solates Broth
microdilution format can be used to assess the activity of drug #1 and test compound alone and in
combination. Two-fold dilutions of the two compounds to be tested (each bracketing the expected
MIC value) are used. The fractional inhibitor& concentration (FIC) was calculated as the MIC of
compound #1 in combination with a second compound divided hy the MIC of compound #1 alone. A
summation FIC ( EFIC) was computed for each drug combination as the sum of the individual FICs of
compound #1 and #2 Synergy was defined as an YFIC < 0.5, xndlﬁ'erence as an YFIC between 0.5 and
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4, and antagonism as YFIC > 4. The lowest YFIC was used for the final interpretation of drug

combination studies. .
Interpretation of summation ( YFIC)
— a) . Symergism, x <0.5
b)  Indifference, 0.5 <x <4

c) Antagonism, X > 4

Table 2: Demonstraﬁbn of Antibacterial activity of Select ‘Compom'nds ‘from Table 1

Enzyme inhibitory activity-

Compound 1Csy (o)

|Example # A ,
12 <100 oM
572 <100 oM
451 <100 M B
19 . <100 nM
516 <100 nM
280 <100 nM
366 <100 oM
77 <100 M
Bi5 <100 nM
79 “1<1000M
860 < 100 nM
801 <100 1M
13 <100 nM
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Table 3: Antibacterial activity vs standard panel of organisins (MIC, pg/mlb),

MIC Key

MIC's of 6.25 ug/mi or less = A

MIC's of greatet than 6.25 ug/ml to 50 ug/ml = B

. MIC's of greater than 50 ug/ml = C

Bacterial strain: |P. acruginosa . coli S. aureus hiyper-permeable [P, aeruginosa
27853 25922 29213 P. aerug. 35151 PAO200 mexAB

Compound

Example # .

|2 A A C A A
572 A A C A A
481 A A [§ A A
19 A A B A A
516 A A C A A
[280 A A C A A
366 A A C A A
777 A A C A A
315 A A C A A
779 A A c’ A A
860 A A C A A
801 A A C A A
13 A A C AR A
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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 3236, sensitive (o most antibacterials;
2196, resistant to ciprofloxacing 3224, resistant to ceftazidime; 3317, resistant to aztreonam; 1145
and 3206, mulii-drug resistant. MIC Key

MIC's of 6.25 ug/ml orless = 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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13!

- 3206

Strain number: 3198 3236 2196 3224 3232 3317 1145
Phenotype: Sensitive Sensitive CiproR TobraR Ceftaz. R Aztr. 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

777 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

13 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

Easma
b




Table 5: Antibacterial activity vs non-CI¥ 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;g

S. malt., Stenotrophomonas maltophilia

MIC Key
MIC’s 0f 6.25 ug/ml or less = A
MIC's of greater than 6.25 ng/ml to 50 ug/ml =B

MIC's of greater than 50 ug/mlt = C




9F1

Species:

Alcal. xyl

B. cepacia

'S, malt.

LpxC inhibitors

P.aer 27853 P. aer. PAOL P. aer 12307 P. aer psa-6b Acinet. cale.

12
481
19
516
280
366
171
315
779
801 -
13

A
A
A

i e i e
> >

Pl e i

Qwaap Q>

SN
I oo >wwe>>n> >

N T v~ I v~ i v B T = B i S

PR EEE 0D T

T oW rrQEEOQOWQ >

Comparator
antibacterials

Tobramycin
Aztreonam
Ceftazidime
Cefepime
Meropenem
Pip/Tazo
Ciprofloxacin

16 32 32

8
0.5 0.25 4
8

32

0.5

64/>128
64
8/4
32/16
4
64
0.5

0.5
> 128/16
1
- 8/1
64
16
0.5




Table 6: Antibacterial activily vs non~-CJF clinical isolates of P. acruginosa and vs other gram-
Tnegative pathogens, continued. Set 2: enteric organisms. E. aer., Enterobacter aerogenes; E.
clo., Enterobacter cloacae; E. coli, Escherichia coli; K. pneuw., Klebsiella pneumonizxe; K. oxy.,

Kiebsiella oxytoca; P. mir., Proteus mirabilis; S. marc., Serratia marcescens.

MIC Key i

MIC's 0of 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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8t

Species:

E. aer.

E. clo.

"~ E. coli 1619

E. coli 2788

K. pneun.

K. oxy.

:

S. mare.

LpxC inhibitors

12

481
19

516
280
366
777
315
779
801
13

Owooow OO0 > a0

L i

A

N

> wmo»Ew O >

OO > >

>rwWoRrrwEa> >

Comparator
antibacterials

rrrwrroe >

Tobramycin
Aztreonam
Ceftazidime

- Cefepime
Meropenem
Pip/Tazo
Ciprofloxacin

32

>8

0.06
<=0.13
0.25
<=0.13
<=0.06
2
0.015

16/64
128/64
>128
4/<=0.13
0.25/0.13
> 128
2

0.06/2
<=0.13/0.25
0.25/<=0.13

<=(.13
<=0.06
1
0.03

64

2

8

8
0.13
> 128
0.06

1
0.5
0.25
<=0.13
<=0.06
2
0.03

2

<=0.13
<=0.13
<=0.13

0.5
0.25
0.03

2
<=0.13
0.25
<=0.13
0.13
1

0.25




Table 7: Drug Combination (Synergy) Studies Result

Minimum Concentration (mg/ml) required to inhibit grouth of E. coli 25922

Erythromycin ‘ LpxC inhibitor 925
LpxC inhibitor 925 only ‘ - 6.25
Erythromyecin only 1128 SR
LpxC inhibitor 925 2 » 0.78
+erythromycin

Each of the Example compounds of 'I‘able 1 was synthesized and assayed as described above.
Many of the Example compounds 1-}307 displayed an ICsg value of less than 10 uM with respect to
LpxC. Many of these compounds displayed an 1Csy value of less than or equal to 1 M or less than or
equal to 0.1 M. 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 eqﬁal to0 0.010 pM.

I 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 un&crstood that the inveniion encompasses any

tautomeric form of the drawn structure.
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TABLE 1

Example Structure Name MHZ
HCu -OH  Chiral
LN ~OH 3 4-difluoro-N-{(1S,2R)-2-hydroxy-1- —_—
E L [(hydroxyamino)carbonyljpropyl}benzamide ’
F .
30 '
HiCa -OH  Chiral
©\/\/‘L :%/KLOH (25,3R)-N,3-dihydroxy-2-{(4- 281.3
N I phenylbutanoyl)aminc}butznamide .
31
HC HiCu OH  Cnira (25,3R)-N,3-dihydroxy-2-( {4-[4-
<
\Q\/\)Lu];(n-m’ {(mcthyloxy)phenyljbutanoyl} aniino)butanamiy 311.3
o - de
32
Goa-on ol N-{(18,2R)-2-hydroxy-1-
N-OH Y »
O/\/\)\ﬂ [(hydroxyamino)carbonyl]propyl}-5- 2953
. 9 phenylpéntanmnide
33
BC °“n_OH°“““' (2B4E)-N-{(1S,2R)-2-hydroxy-1- _
©/\/\/u\” X [(hydroxyamino)carbonyl]propyl}-5- 291.3
. phenylpenta-2 4-dienamide
34
6'30 OH Chiral
N-on (2B)-N-{(18,2R)-2-hydroxy-1-
N & [(hydroxyamino)carbonyl|propyl}-3- 265.3
phenylprop-2-enamide
35
:Ca OH  Chiral
oH (28,3R)-3-hydroxy-2-( {(2E)-3-[4-
P H o (methyloxy)phenyl}prop-2- 280.3
enoyl}amino)butanoic acid
HyC~q
36
N, 5'30 OHn Chirel (3R)-3-amino-N-{(1S,2R)-2-hydroxy-1-
. Ny o [(bydroxyamino)carbonylpropyl}-5- 310.4
\_~ o phenylpentanamide
37
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Example

Structure

Name

MU+

38

OH Chiral
/@HL ?g( o

(2B)-3-(4-fluorophenyl)-N-{(18,2R)-2-
hydroxy-1-
[¢hydroxyamino)carbonyljpropyl} prop-2-
enammide

283.3

39

Chirat
H
N-OH

5[,0
[ N

Br

(2E)-3-(3-bromophenyl)-N-{(1S,2R)-2-
hydroxy-1-
[(hydroxyamino)carbonylipropyl} prop-2-
enamide

344.2

40

6{,0 OoH Chiral
N-OH

W AT WY

N-{(1S,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyljpropyl} -4-{[(2-
phenylethyl)aminoJmethyl} benzamide

3724

41

O St

i O)k n-on

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl}-4-{{(4-
phenylbutyDaminolmethyl }benzamide

400.5

42

&C
o ﬁ)L Ird_ou

4-[(cyclopropylanﬁno)mcﬂlyl] -N-{(15,2R)-2-~
hydroxy-1-

[(hydroxyamino)carbonyijpropyl} benzamide

308.3

43

C OHN Chirat
~aH

4-[(hexylamino)methyl}-N-{(1S,2R)-2-

hydroxy-1-
[(hydroxyamino)carbonyljpropyl}benzamide

352.4

4G Chiral

UNNVO)L” g

N-{(18,2R)-2-hydroxy-1-

[(hydroxyariino)carbonyI}lpropyl} -4-{[(2-
pyridin-2-ylethyl)aminolmethyl} benzamide

373.4

45

g(‘ oH

i
N @/‘L” oM

Chiral

L
O

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-(4-
methylpiperazin-1-yl)benzamide

337.4

46

Chiml

&hCa,-OH
QY

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-(piperidin:
1-ylmethyl)benzainide

336.4
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+ Example

Structure

Name

MH+

47

BI._,C OH;:j

Chiral

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-
{morpholin-4-ylmethyl)benzamide

338.4

48

<:g() \/@/TC OHn~ “Chlral
¥ “Ia’ -
!

N-{(1S,2R)-2-hydroxy-1-
[(bydroxyamino)carbonyl]propy!}-4-({[3-(2-
oxopyrrolidin-1-
yDpropyllamino }methyl)benzamide

- 3935

49

1 Chiral

: Uoj"“n
e

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl }-4- {[(3-
phenylpropyl)amino jmethyl} benzamide

386.5

50

H,C on cﬁi&n
gu _N-on
yo" oo

(25,5R)-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-5-
phenylpyrrolidine-2-carboxamide

308.3

51

H:Ca OH  Chiral
L N-ot
I
> u H le}

o

(2R,5S)-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylipropyl}-5-
phenylpymrolidine-2-carboxamide

308.3

52

: Ca_OH  Chimi
NH, 0N
\N N"OH
H 0

(25,3R)-2-{[(38)-3-amino-4-
phenylbutanoyljamino}-N,3-
dihydroxybutapamide

296.3

53

OH  Chiral

Q-v\fﬁfﬁn-o“

NH; |

(28,3R)-2-{[(25)-2-amino-4-
phenylbutanoyljamino}-N,3-
dihydroxybutanamide

296.3

5':0 OH Chiral

gy I.n_OH
| HoOI :

o

O / N

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-6-(2-
pyrrolidin-1-ylethyl)pyridine-3-carboxamide

3374

55

cH,

G:CJ-0H
gt
H

o

2-{[(4"-ethyl-1,1"-biphenyl-4-
yl)carbonyl]amino}-3-hydroxy-3-
methylbutanoic acid

342.4
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Example

Structure

Name

MH+

56

H

2-{[4-(4-cthylphenyl)phenyli]carbonylamino}-
3-hydroxy-4-methylpentanoic acid

356.4

57

{[(4"-ethyl-1,1"-bipkenyl-4-
yDcarbonyl]Jamino } (thien-2-yl)acetic acid

366.5

58

i
1o N7/ 00 ooy

N-(2-{[(1,1-dimcthylethyl)oxy]amino }-2-0x0-~

I-thien-2-ylethyl)-4'-ethyl-1,1-biphenyl-4-
carboxamide

437.6

59

-(dnnethylauuno) 2-{{(4"-ethyl-1,1"-bipheuyl-
4-yl)carbonyl]amino }propanoic acid

341.4

60

- 4-ethyl-N-{(18)-1-[({(15,2R)-2-hydroxy-1-
[(bydroxyamino)carbonyl]propyl}amino)carbo
nyl]-3-methylbutyl}-1,1"biphenyl-4-

carboxamide

456.6

61

Lethyl-N-[(1S8)-2-({(18S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} amino)-2-
oxo-1-(phenylmethyl)ethyl]-1, 1*-biphenyl-4-
carboxamide

490.6

62

(28)-1-[(4"-ethyl-1,1"biphenyl-4-yl)carbonyl]-
" N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylJpropyl} pyrrolidine-
2-carboxamide

440.5

63

Chirsf

QJJ\ u,c ou
w(rcftw“

4'-ethyl-N-[(1S)-2-({(18,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyljpropyl}amino)-1-

{(1H-imidazol-4-ylmethyl)-2-oxoethyl}-1,1"-
biphenyl-4-carboxamide

480.5

64

Chieal

2 f‘(\;)
N\ e
mM N\{ oh
il g I\
I] oR

(35)-2-[(4"-ethyl-1,1biphenyl-4-yl)carbonyl]-
N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}-1,2,3 4~
tetrahydroisoquinoline-3-carboxamide

502.6
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Example

Structure

Name

MH+

65

Gl on Gl

U0, \nlL”“’“

(28)-2-[(1,1-biphenyl-4-ylacetyl)amino]-N-
{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-
methylpentanamide

442.5

66

Chira}

Z HyCa, -OM
Q\Qv%\gulgu“’"

(28,3R)-2-({(28)-2-{(1, I'-bipﬁeny!~4—
ylacetylyamino]-3-pheaylpropaneyl} amino)-
N,3-dihydroxybutanamide

476.5

67

Chical

QQJQL e

(28,3R)-2- {{(2S)-2-{(1,1*-biphenyl-4-
ylacetyl)amino}-3-(4-
hydroxyphenyljpropanoyl]amino}-N,3-
dibydroxybutanamide

492.5

68

QQ ) Chial
'“‘%ﬁ"o;;

(25)-1-(1,1%biphenyl-4-ylacety])-N-{(15,2R)-
2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}pyrrolidine-
2-carboxamide

426.5

69

‘OJBY no il

(2S.3R)-2-{[(2S)-2-[(1,1"-biphenyl-4-
ylacetyl)amino]-3-(1H-imtdazol-4-
yljpropanoyljamino}-N,3-
dihydroxybutanamide

466.5

70

H,N (o] Chilrat
H,Ca_OH :
H];r n‘OH i
L4 o

(25)-2-[(1,1"-biphenyl-4-ylacetyl)amino)-
N~1~-{(1S,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyl}propyl} pentanediam
ide

4575

71

Chiral

Q\\wﬁ\r gn.oa

(3S)-3-{(1,1“biphenyl-4-ylacetyl)amino]-4-
({(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}amino)-4-
oxobutanoic acid

444.5

72

. OH
N
He \/@/@i

Chira!

(25,4R)-1-[(4™ethyl-1,1"biphenyl-4-
yl)carbonylj-4-hydroxy-N-{(15,2R)-2-bydroxy
1-
[(hydroxyamine)carbonyl]propyl} pyrrolidine-
2-carboxamide

456.5

73

N, P O Chiel

H.c i

ﬁ’\/“"ﬂH

N-{(18)-1-(aminomethyl)-2-({(1S,2R)-2-
hydroxy-1-
[(hydroxyamino)carbonyl]propyl} amino)-2-
oxoethyl]-4'-ethyl-1,1-biphenyl-4-
carboxamide

429.5
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Example

Structure

Name

MH+

74

4 OH Colat

ﬂc\/(::f@in S

N-on

4'-ethyl-N-{(18)-1-{({(18,2R)-2-hydroxy~1-
{(hydroxyamino)carbonyllpropyl}amino)carbo
nyl]but-3-ynyl} -1,1-biphenyl-4-carboxamide

438.5

75

- HCaOH  Chicdt
.Q"/\\{;\;éﬁ:[j j:r uISH-oH
0

(25,3R)-2-({(25)-2-[(1,1-biphenyl-4-

ylacetyl)amino]propanoyl} amino)-N,3-
dihydroxybutanamide

400.4

76

Chiral

(25,4R)-1-(1,1-biphenyl-4-ylacetyl)-4-
hydroxy-N-{{15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}pyrrolidine-
2-carboxamide

442.5

77

4-efhyl-N- {(1R,2R)-2-hydroxy-1-
{(hydroxy{[(2~

hyd;oxyefhyl)amino]carbonyl} amino)methyl]p

_ 1opyl}-1,1"-biphenyl-4-carboxamide

4165

78

N-((2R.3R)-2- {[(4'ethyl-1,1"biphenyl-4-
y)carbonyl Jamino } -3-hydroxybutyl)-N-
hydroxymorpholine-4-carboxamide

4425

79

N-((2R;3R)-2-{[(4"-ethyl-1,1"-biphenyl-4-
yl)carbonyl]amino }-3-hydroxybutyl)-N-
hydroxy-4-methylpiperazine-1-carboxamide

455.6

80

N-({(1R,2R)-1-
{[[(cyclopropylamine)carbonyl|(hydroxy)anin
‘oJmethyl}-2-hydroxypropyl)-4'-cthyl-1,1"-
biphenyl-4-carboxamide

|

4125

81

"-ethyl-N-{(1R,2R)-2-hydroxy-1-
 [(hydroxy{[(pyridin-3-
ylmethyl)aminoJcarbonyl}amino)methyl]propy,
1}-1,1"biphenyl-4-carboxamide

463.5

82

4"-ethyl-N-{(1R,2R)-2-hydroxy-1-
[(hydroxy{[(2-pyridin-2-
ylethyl)amino]carbonyl} amino)methyljpropyl}
1,1-biphenyl-4-carboxaniide

A77.6
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Example

Structure

Name

MH+

83

4'ethyl-N-{(1R,2R)-2-hydroxy-1-
[(hydroxy {{(4-morpholin-4-
ylphenyl)amino]Jcarbony!}amino)methyl]propy
© 1}-1,1%biphenyl-4 -carboxamide

533.6

84

N~1~~((2R,3R)-2-{[(4"cthy]-1 l-bJphenyl-4-
¥l)carbonyl]amino}-3-hydroxybutyl)-N~1~-
hydroxypiperidine-1,4-dicarboxamide

483.6

85

' 4'-cﬂ1yl—N-{2-(hydrox&amino)eihyi]-1,1’-
biphenyl-4-carboxanude

285.4

86

N-{2-[(aminocarbonyl)(hydroxy)amino]ethyl }
4'-ethyl-1,1-biphenyl-4-carboxamidc

3284

87

N-{2-

- [(ammocarbonolhloyl)(hyd(oxy)ammo]ethyl}-

"-ethyl-1,1'-biphenyl-4-carboxamide

344.4

88

N-{2-[({[2-
(dimethylamine)ethyljamino} carbonyl)(hydro
‘xy)aminolethyl}~4'-ethyl-1,1'-biphenyl-4-
carboxamide

399.5

89

N-{2-{{[(2-

cyanoethyl)amino]carbonyl} (hydroxy)aminoje|

thyl}-4'-ethyl-1,1-biphenyl-4-carboxamide

3814

90

H,C.

4'-ethyl-N-[2-(hydroxy {[(2-

hydroxyethyl)amino]carbonyl }aminoc)ethyl]-

1,1"-biphenyl-4-carboxamide

3724

N

N-(2-{[(4"-ethyl-1,1"biphenyl-4-
yl)carbonyl]amino}cthyl)-N-
hydroxymorpholine-4-carboxamide

398.5
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Example

Strueture

Name

MH+

92

~k (.H

J/(T '/\,f\ N
JCJ

N-(2-{[(4'-ethyl-1,1'-biphenyl-4-
yl)catbonyllamino} ethyl)-N-hydroxy-4-
methylpiperazine- ] -carhoxamide

411.5

93

N~1-~-(2-{[(4"-ethyl-1,1"-biphenyl-4-
yl)carbonyljamino| ethyl)-N~J~-
hydroxypiperidine-1,4-dicarboxamide

439.5

94

N-(2-{[(4'-ethyl-1,1"-biphenyl-4-
ylcarbonyijamino} ethyl)-N-
hydroxypyrrolidine-1-carboxarvide

382.5

95

i gc\,J\ :

N-{2-
[i(cyclopropylamino)carbonyl}{hydroxy)anin
olethyl}-4"-cthyl-1,1-biphenyl-4-carboxamide

368.4

96

‘/(:i u/\\ ,N\ n, Cﬂ,

'EC\/ ~F

4"-ethyl-N-{2.| hydroxy( {[2-
(methyloxy)ethyllamino }carbonyl)aminoc]ethyl
}-1,1-biphenyl-4-carboxamide

386.5

97

Q oH
X n.z\,N Y“\/\n([ CH,
= o
H,c‘/ﬂ:;f

N-{2-[({[2-
(acetylamino)cthyl]amino } carbonyl)(hydroxy)
amino jethyi}-4'-cthyl-1,1-biphenyl4-
carboxamide

413.56

98

o oH
Q} r‘\/“ \/\/N
e

%C\/Lr

“ethyl-N-{2-[hydroxy({{3~2-oxopyrrolidin-1
yl)propyljamino } carbonyl)aminoJethyl}-1,1'-
biphenyl-4-carboxamide

453.6

99

k r,\,u H~_on

q)(‘i

4'-ethyl-N-[2-(hydroxy{[(3-
hydroxypropyl)amino Jcarbonyl} amino)ethyl]-
1,1-biphenyl-4-carboxamide

386.5

100

4'-ethyl-N-{2-lhydroxy({[3-
(methyloxy)propyljamino} carbonyl)amino]Jeth
yl}-1,1"-biphenyl-4-carboxamide

400.5




Example

Structure

Name

MH+

101

A Cr@
A N. N,
o
HC

N-(2-{[(4"-ethyl-1,1"-biphenyl-4-
yhearbonyl)amino) ethyl)-N-hydroxy-1,4'-
bipiperidine-1'-carboxamide

479.6

102

= /\zﬁHY“ AN
| BS e
HC.

4'-ethyl-N-{2-(hydroxy {[(2-pﬁidin-2—
ylethyl)amino]carbonyl}amino)ethyl]-1,1'-
biphenyl-4-carboxamide

433.5

103

Q
wo K2

4'-ethyl-N-[2-(hydroxy {[(pyridin-3-
yhnethylyaminojcarbonyl}amino)ethyl]-1,1-
biphenyl-4-carboxamide

419.5

104

o

IO

4'-ethyl-N-[2-(hydroxy{[(4-morpholin-4-
ylphenyl)aminoJcarbonyl} amino)ethyl]-1,1'-
biphenyl-4-carboxamide

489.6

105

Or

N-(2-{[(4"-ethyl-1,1-biphenyl-4-
ylcarbonyljamino} ethyl)-N,3-
dihydroxypiperidine-1-carboxamide

4125

106

N-2-[{[3-
amiinocyclohexyl)amino]carbonyl} (hydroxy)a
mino]ethyi}~4'-ethyl-1,1"-biphenyl-4-
carboxamide

425.5

107

N-{2-{{[(2-
aminoethyl)aminoJcarbonyl } (hydroxy)aminole
thyl}-4'-ethyl-1,1biphenyl-4-carboxamide

371.4

108

,,/\,EH n\/\,uu,
Oy

":C

N-{2-{{{(3-
aminopropyl)amino]carbonyl} (hydroxy)amino
Jethyl}-4'-ethyl-1,1-biphenyl-4-catboxamide

385.5

109

o il &crw,

Ry H/\,?I\'T“\/\, YO

1,1-dimethylethyl 3-({{(2-{[(4"-ethyl-1,1'-
biphenyl-4-
yl)carbonyl]amino} ethyl}(hydroxy)aminojcarb
onyl}amino)propylcarbamate

485.6

138




Example Structure Name MH+
= & [
o Y ~ethyl-N-{2-{({[(4-
H ks fluorophenyDmethyljamino} carbonylthydrox] 436.5
He O y)amino]ethyl}-1,1biphenyl-4-carboxamide
110
u N-(2-{[(4"-ethy]-1,1"biphenyl-4-
: J
® ] u/\,ﬁ: Oy L}F yDcarbonyl]amino }ethyl)-N-hydroxy-3- 493.5
- ° {(trifluoroacetyl)amino]pyrrolidine-1- ’
e carboxamide
111
£ N-{2.[{[(4-aminothien-3-
‘ e 1 7\’_§ _ [ :
‘O o & yDamino}carbonyl} (hydroxy)eminolethyl}-4'-1  425.5
Hy O cthyl-1,1'-biphenyl-4-carboxamide
112
,(ji ,,\,ﬁ';’(n " A-ethyl-N-(2- {hydroxy[(piperidin-3-
: A ) ylamino)carbonyl]amino}ethyl)-1,1'-biphenyl-| 411.5
”acv@ : 4-carboxamide
113
| [») oH - e
o~ M " ethyl-N-(2- {hydroxy[(piperidin-4-
) 0 H o O«H ylamino)carbonyl)amino}ethyl)-1,1-biphenyl-{ 411.5
HC O 4-carboxamide
114
P % () | #-cthyl N-[2-(hydroxy([(piperidin-2-
W07 W | yhmethyDamino]carbonyl}amino)ethyl}-1,1- | 425.5
He. @ . bipbenyl-4-carboxamide
115
R KA 4-ethy}-N-[2-(hydroxy{[ (piperidin-3-
POR R ylmethyl)amino]carbonyl}amino)ethyl)-1,1% | 425.5
N biphenyl-4-carboxamide
116
Pt /\/E" TD‘"“& 3-aunirio-N—(Z-{[(4'-cthyl-1?1’-biphcnyl—4-
\/@/Q) R \g yhcarbonyl]amino }ethyl)-N- 397.5
He A 2 hydroxypyrrolidine-1-carboxamide
117
e 1,1-dimethylethyl 3-[({[(2-{{(4"-ethyl-1,1'-
N N AP, i -4-
S0 At a3 e 525.7
e \/(; o, yl)carbonyl]amine } ethyt)(hydroxy)amino]carb
onyl}amino)methy!]piperidine-1-carboxylate
118

159




Example

Structure

Name

MH+

119

&
HyG A

9 OH |
Cr nN”'er“"%"

o O, CH,
HEe” cHy

1,1-dimethylethyl 1-{[(2-{[(4"-ethyi-1,1'-
biphenyl-4-
y)carbonyllamino } ethyl)(hydroxy)aminojcarb
onyl} pyrrolidin-3-ylcarbamate

497.6

120

4'ethyl-N-{(1 S,2R)-2~hyd:ox3-/-1 ~{[2-
(hydroxyamino)ethyl]amino} carbonyl)propyl]-
1,1'-bipheny}-4-carboxamide

386.5

121

§ N-{(1S,2R)-1-[({2-
[(aminocarbonyl)(hydroxy)amino]ethyl } amino
)carbonyl]-2-hydroxypropyl}-4‘-ethyl-1,1'-
biphenyl-4-carboxamide

429.5

122

YsOaOH 5 o
P
L © OH
HC .

N-{(18,2R)-1-{({2-
[(aminocarbonothieyl)(hydroxy)amino]ethyl}a
mino)carbonyl}-2-hydroxypropyl}-4'-ethyl-1,1"
biphenyl-4-carboxamide

445.6

123

th::‘ﬁ o ol
: A
VQYC(E A
na A .

4'-ethyl-N-[(18,2R)-2-hydroxy-1-({]2-
(hydroxy{[(2-
hydroxyethyl)amino]carbonyl} amino)ethyljam
ino}carbonyl)propyl}-1,1%biphcnyl-4- |
carboxamids

473.5

124

Cem

v@(oi P,

4'-ethyl-N-{(1S)-6-hydroxy-1-[(1R)-1-
hydroxyethyl}-2,7-dioxo-11-0xa-3,6,8-
triazadodec-1-yt}-1,1%-biphenyl-4-
carboxamide

487.6

125

I@fﬁ“ﬂiu’\ o

".ethyl-N-{(18)-6-hydroxy-1-[(1R)-1-
hydroxyethyl]-11-methy}-2,7-dioxo-3,6,8,11~
 tetraazadodec-1-yl}-1,1'-biphenyl-4-
carboxarmnide

500.6

126

e -

e

4'-ethyl-N-{(18)-6-hydroxy-1-[(1R)-1~
hydroxyethyl}-2,7,12-trioxo-3,6,8,11~
tetraazatridec-1-yl}-1,1'-biphenyl-4-
carboxamide

514.6

127

o Cuiml

ﬂw«ﬁ

/"‘klf N
"SC\/\}i

4'-ethyl-N-{(18,2R)-2-hydroxy-1-[( {2-
[hydroxy({[3-(2-oxopyrrolidin-1-
yl)propylJamino} carbonyl)amino]ethyl} amino
)earbonyllpropyl}-1,1-biphenyl-4-
carboxamide

554.7

160




Example

- Structure

Name

- MH+

128

Gl

J/CTLh "“‘" N
tgc

N-{(18,2R)-1-[({2-{{[(2-

cyanocihyl)amino]carbonyl} (hydroxy)aminoje|

‘thyl}amino)carbonyl]-2-hydroxypropyl}-4'-
ethyl-1,1-biphenyl-4-carboxamide

4826

129

' RS W
(YQAI e
HO A .

Chiral

N-{(18,2R)-1-[({2-
[[{cyclopropylamino)carbonyl](hydroxy)amin
olethyl}amino)carbonyl)-2-hydroxypropyl} -4'-
cthyl-1,1'-biphenyl-4-carboxamide

469.6

130

N-{2-[((2S,3R)-2-{[(4"-ethyl-1,1"-biphenyl-4-
yl)carbonyl]amino}-3-
hydroxybutanoyl)amino]ethyl}-N-
hydroxypyrrolidine-1-carboxamide

483.6

131

N-{2-[((28,3R)-2- {[(4"-ethyl-1,1"biphenyl-4-
yl)carbonyl]amino}-3-
hydroxybutanoyl)amino]ethyl} -N-
hydroxymorpholine-4-carboxarmide

499.6

132

| N-{2-[((2S,3R)-2-{[(4'-ethyl-1,1"-biphenyl-4-

yl)carbonyl]amino}-3-
hydroxybutanoyi)amino}ethyl} -N-hydroxy-4-
methylpiperazine-1-carboxamide

512.6

133

2-¢thyl-N-[(1S,2R)-2-hydroxy-1-({[2-
(hydroxy{{(pyridin-3-
ylmethyD)amino]jcarbonyl} arino)ethyl]amino}
carbonyl)propyl]-1,1'-biphenyl-4-carboxamide

y 520.6

134

OHH N—OHMA
H 2

P B
) =
- -CH,
S .
e T

e

4"-ethyl-N-[(1S,2R)-2-hydroxy-1-({[2-
(hydroxy{[(2-pyridin-2-

ylethyl)amino]carbonyl} amino)cthyl]anﬁno}‘caL

tbonyl)propyl]-1,1'-biphenyl-4-carboxamide

534.6

3-chloro-N-{(1S,2S)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl }-4-
[(trifluoromethyl)oxylbenzamide

357.7

135

136

Chirdl

g C OH
@*ﬂlf“ .

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}-4-{[(3-
nitrophenyl)methyl]oxy}benzamide

3904

161




Example Structure Naine MH+
- o Chicdl
HOH
e (4R)-2-(4-fluoro-3-prop-2-cnylphenyl)}-N-
/f: . hydroxy-4,5~dihydro-1,3-oxazole-4- 265.3
F ‘ carboxamide
|
137 CH,
HaC OH Chiral '
H 3-fluoro-N-{(1S,2R)-2-hydroxy-1-
FD)LH “OH [(hydroxyamino)carbonyl}propyl}-4- 287.3
C-o o (methyloxy)benzamide
138
Bl C. OH Chiral . )
j:rﬁ oM 4-(but-3-enyloxy)-N-{(1S,2R)-2-hydroxy-1- 309.3
HoP~"0 i [(hydroxyamino)carbonyljpropyl} benzamide ’
139
5!,0 OH Chiral
e ];(,5{0 3-bromo-5-fluoro-N-{(18,2R)-2-hydroxy-1-
G | P i 3 H [(hydroxyamino)carbonyl]propyl}-4-(prop-2- | 382.2
© L " enyloxy)benzamide
140
HO icH., Lol
“ - on 4-fluoro-N-{(18,25)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}-3-prop-2- | 297.3
. enylbenzamide
141
LhCa OH  Ctica
P ]\r oH N-{(18,2R)-2-hydroxy-1-
HCs g [(hydroxyamino)carbonylpropyl}-4-(prop-2- | 363.3
enyloxy)-3-(trifluoromethyl)benzamide
142
OH Chirad
N-{(18,2R)-2-hydroxy-1-
/(D)L MNeon {(hydroxyamino)carbonylJpropyl}-4- 269.3
(methyloxy)benzamide
143
H C,__ O Chir -
N N-{(18,2R)-2-hydroxy-1-
\©/“\ “OH [(hydroxyamino)carbonyl]propyl}-3- 3313
(phenyloxy)benzamide
144
Chiral
N-{(1S,2R)-2-hydroxy-1-
” [(bydroxyamino)carbonyljpropyl} -4- 353.3
o (methyloxy)-3- ’ ’
H,C [(trifluoromethyl)oxy]benzamude
145 .

162




Example

Structure

Name

M-+

146

Chiral

J@Nw

N-{(185,25)-2-hydroxy-1-
[(hydroxyamino)carhonyllpropyl}-4-
[(trifluoromethyl}oxylbenzamide

323.2

147

H Chiral

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}-4-
[(triflucromethyl)oxy]benzamide

3232

148

5|3 Chiral

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-
(trifluoromethyl)benzamide

307.2

149

| j@/lL I,(NHOH

Chiral

3,4-difluoro-N-{(2R)-2-hydroxy-1-

' [('hydroxyamino)carbonyl]propyl}bcnzamidc

275.2

150

, Cr,, Chiral
g o
H:.C\ .

N-{(18,28)-2-hydroxy-1-

[(hydroxyamino)carbonyl}propyl}-4-
(methyloxy)benzamide

268.3

N-{(1S,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyllpropyl} -4*-propyl-
1,1%biphenyl-4-carhoxamide

3574

151

162

N-{(15,2R)-2-hydroxy-1-

" [(hydroxyamino)carbouyl}propyl}-4*-propyl-

1,1"-bipkenyl-4-carboxamide

3574

153

N-{(18,2R)-2-hydroxy-1-
[(hydroxyaming)carbonyl]propyl}-4-
[tifhioro(methylidene)-lfambda~6~-
sulfanyl]benzamide

341.3

154

N-{(15,2R)-2-hydroxy-1-

A [(hydroxyamino)carbonyl]propyl} benzamide

239.2

163




Example .

Strnc,ture

Name

MEL-

155

Chiral
=z Oil

NHOH

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-1,1'-
biphenyl-4-carboxamide

315.3

156

Chiral

:;rr\u-xon

3-bromo-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-
(methyloxyYbenzamide

348.2

157

Chiral

NHOH
ﬂ £

4-fluoro-N-{(1S,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyllpropyl}-3-(prop-2-
cnyloxy)benzamide

313.3

158

2,3,5,6-tetrafluoro-N-{(15,2R)-2-hydroxy-1- |

[(hydroxyanino)carbonyl]propyl} -4-prop-2-
enylbenzamide

351.3

159

3-fluoro-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}-5-
(trifluoromethyl)benzamide

325.2

160

4-bromo-2-fluoro-N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl} benzamide

336.1

161

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylipropyl} -4~
(phenyloxy)benzamide

331.3

162

4-(dimethylamino)-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl} benzamide

282.3

163

OH,C

2-[3-fluoro-4-(methyloxy)-5-prop-2-
enylphenyl]-N-hydroxy-4,5-dihydro-1,3-
oxazole-4-carboxamide

295.3

164




Example Structure Name MU+
CFJ H Chiiral
P JeCni-OH N-{(18,2R)-2-hydroxy-1-
A o, :%/NHOH [(hydroxyamino)carbonyl}propyl} -5-[3- 373.3
./~ N RE (triftuoromethyl)phenyl]furan-2-carboxamide
164 '
nol oy Chlml .
0" J;rN%H 4-{[(1E)-1,2-diflnorobuta-1,3-dienylJoxy}-N-
oM, T /@*u 8y ' {(1S,2R)-2-hydroxy-1- 343.3
%0 : - [(kydroxyamino)carbonyl]propyl }benzamide | -
F
165
|:'l Chiral
ghos-oH N-{(1S,2R)-2-hydroxy-1-
PR N 3 NHOH [(hydroxyamino)carbonyl]propyl} quinoline-2-]  290.3
S I J H 0o carboxamide
166 ) .
- ~OH
o}
NHOH
O H S N-[2-(hydroxyamino)-1-(hydroxymethyl)-2- 301.3
O oxoethyl]-1,1"-biphenyl-4-carboxamide ’
167
pSty, Chiral
/(l)!\ :l:n/NHoH N-{(15,25)-2-hydroxy-1- -
O NHg [(hydroxyamino)carbonyl]propyl}-1,1'- 315.3
O » biphenyl-4-carboxamide
168
H Chiral
OH:,C e )
A won N-{(1S,2R)-2-hydroxy-1-
¢ O NRI [(hydroxyamino)carbonyl]propyl}-2-methyl- | 329.4
O , . . 1,1%-biphenyl-4-carboxamide
169
" 9”6.4 Chirat
o ' N-{(185,28)-2-hydroxy-1-
o NHOH > Y Y
E N H 1 [(hydroxyamino)carbonyl]propyl}-4- 307.2
P (trifluoromethyl)benzamide
F
170
H Chiral ) ’
F J1Cas-OH 4-fluoro-N-{(18S,2R)-2-hydroxy-1-
NG NHOH [(hydroxyamino)carbonylJpropyl}-3- 325.2
FF dHo (trifluoromethyl)benzamide
F
171
H chiral
OH,CJVOH
ﬂﬁﬁrﬁ o N-{(1S,2R)-2-hydroxy-1-
o °© [(hydroxyamino)carbonyl]propyl }-4-{[(3- 390.4
(':r nitrophenyl)oxylmethyl} benzamide
172 |o™o




Example

Structure

Name

MH+

173

SH Chiral

N-[(1R)-2-(hydroxyamino)-1-
(mercaptomethyl)-2-oxoethyl]-4-
[(trifluoromethyl)oxylbenzamide

325.3

174

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-1,3- -
benzodioxole-5-carboxamide

283.3

175

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-6-
(trifluoromethyl)pyridine-3-cartboxamide

308.2

176

N-{3-hydroxy-1-
[(hydroxyamino)carbonyl}propyl}-4-
[(triflnoromethyl)oxylbenzamide

323.2

177

N-{3-hydroxy-1-

[(hydroxyaniino)carbonyl]propyl}- 1,1-
biphenyl-4-carboxamide

3153

178

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-
fhydroxy(phenyl)methyl]benzamide

345.4

179

N-{(15,2R)-2-hydroxy-1-
_ [(hydroxyamino)carbonyl]propyl}-4-[({4-
{(trifluoromethyl)oxy]phenyl} oxy)methyl]benz|
amide

429.4

180

4-[{{4-bromo-2-
[(trifluoromethyl)oxy]phenyl} oxy)methyl]-N-
{(15,2R)-2-hydroxy-1-
[(bydroxyamino)carbonyl]propyl}benzamide

508.3

181

N-{(15,2R)-2-hydroxy-1-
[(hydroxyammo)carbonyl]propyl}-3*-nitro-1,1*
biphenyl-4-carboxamide

360.3

166




AR TRCATAVE SN eV

Example Strueture _Name MH+
. H o Chiral
T 4-bromo-N-{(15,2R)-2
- ANy ~bromo- -{(15,2R)-2-hydroxy-1- 318.1
N oH 3 [(hydroxyamino)carbonyl]propyl} benzamide ’
{Br
182
HC Eon ol :
0 I(“m N-{(18,2R)-2-hydroxy-1-
. T RS [(hydroxyamino)carbonyljpropyl}-4'- 3454
He.g [ (methyloxy)-1, I-biphenyl-4-carboxamide
183
H Chiral
JLCaz-on »
;;rn_m N-{(18,2R)-2-hydroxy-1-
« Najg [(hydroxyamino)carbonyl]propyl}-4- 399.3
AL [(trifluoromethyloxy]-1,1-biphenyl-4- )
FF carboxamide
184 F
- a} Chiral
FReR: owa )
0 ”:ﬁ;or “oH 4"-(ethyloxy)-N-{(1S,2R)-2-hydroxy-1-
O [(hydroxyamino)carbonyljpropyl}-1,1'- 3594
)o biphenyl-4-carboxamide
185 |"°
H Chiral
e
~ ~N-Non N-{(1S,2R)-2-hydroxy-1~
[ HAg [(hydx nole :
N ydroxyamino)carbonyl}propyl}-4-{5-{(Z)- | 3644
Vs {(hydroxyimino)methyl]jthien-2-yl} benzamide
H—
186 N-OM
. = on Chlral .
.oﬁj %% 3" (ethyloxy)-N-{(1S,2R)-2-hydroxy-1-
Heo ) S {(rydroxyamino)carbonyllpropyl}-1,1= | 359.4
> biphenyl-4-carboxamide
187
OH Chiral
o o (2R,3R)-N,3-dihydr
: )-N,3-dihydroxy-1-({4-
/©)L U Suon [(triflnoromethyl)oxylphenyl} carbonyl)pyrrolif  335.2
FXO dine-2-carboxamide
188 FF
o OHH
N Neon -N-[2-(hydroxyamino)- 1 -(hydroxymethyl)-2-
H,C. H § oxoethyl}]-3-(1-methylethyl)-4- 2973
0 (methyloxy)benzamide
189 H,C” CH,
o CH
H
NL’( Naon N-{2-(hydroxyantino)- 1-(hydroxymethyl)-2-
HCy H o5 oxoethyl}-3-(1-methylethyl)-4-(prop-2- 3234
ZC o enyloxy)benzamide
190 ’ ’

167




Example Structure Name MH
' oH
KL
= N/‘:n/ Non . ] "
HC. | " g N-{2-(hydroxyamino)-1-(hydroxymethyl)-2- 297 3
o oxoethyl]-4-(mcthyloxy)-3-propylbenzamide )
3
191 CH,
B ooy Chica
gh H ;
7 Ny N-{(18§,2R)-2-hydroxy-1-
() N HS [(hydroxyamino)carbonyl]propyl} -4'- 3614
s O (methyithio)-1,1"-biphenyl-4-carboxamide
o
192 |™
H Chiral
H,Caz~OH ‘
9 kl . 5-bromo-N- {(15,2R)-2-hydroxy-1-~
SN N R "OH [(hydroxyamino)carbonyl]propyl} thiophene-2-]  324.2
\.g H 'O carboxamide
193 |°"
H Chieal
ueas-on »
/’.“Tln 2~y on v N-{(18,2R}-2-hydroxy-1-
o o [(hydroxyamino)carbonylpropyl}-5-{4- 405.4
) [(rifluoromethyl)oxy]phenyl} thiophene-2- ’
o carhoxamide
194 &F !
N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carhonylpropyl}-1- 2793
benzofuran-2-carhoxamide
195
N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-5- 321.4
phenylthiophene-2-carhoxamide
196
seton Chirad
- Ny on 4'(dirnethylamino)-N-{(1S,2R)-2-hydroxy-1-
NP o [(hydroxyamino)carbonyl)propyl}-1,1'- 3584
CE N N biphenyl-4-carboxamide
197 o
H Chirat
H30 c-0OH i
1% i (2S,3R)-N,3-dihydroxy-2-[({2-
- N W T “OH [(trifluoromethyljoxy]phenyl}acctyl)aminolbu| 337.3
XO tanamide
F %
198
0"‘;.‘3 H O"L Chiri
AN Noon 5-[4-(ethyloxy)pheuyl}-N-{(1S,2R)-2-hydroxy;
,Qg:/ R 1-[(hydroxyamino)carbonyl]propyl}thiophene-| 365.4
S\\,; 2-carboxamide
-~0
199 ¢

168




Example

Structure

Name -

M+

200

| 5-[3-(ethyloxy)phenyl]-N-{(1S,2R)-2-hydroxy-

1-{{hydroxyamino)carbony!]propyl} thiophene-
2-carboxamide

365.4

201

(4R)-N-hydroxy-2- {2'-[(trifluoromethyl)oxy}-
1,1-biphenyl-4-yl1}-4,5-dihydro-1,3-oxazole-4-
carboxamide

367.3

202

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4'-
(hydroxymethyl)-1,1-biphenyl-4-carboxamide

345.4

203

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl }-4-{5-[(4-
metbylpiperazin-1-yl)methyl]thien-2-

‘ yl}benzamide '

A433.5

204

Chiral

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-{[4-
(methyloxy)phenyl]carbonyl} benzamide

3734

205

N-{(18,2R)-2-hydroxy-1-
[(hydroxyaimino)carbonyl]propyl}-4-[(E)-
phenyldiazenyl]benzamide

3434

(4R)-N-hydroxy-2~{4-(methyloxy)-3-
[(triflnoromethiyl)oxylphenyl}-4,5-dityydro-1,34
oxazole-4-carboxamide

321.2

206

207

4'-ethyl-N-{(18,2R)-2-hydroxy-1-
- [(hydroxyamino)carbonyllpropyl}-1,1*-
biphenyl-4-carboxamide

3434

208

N-{(1S8,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} -4'-
(triflnoromethyl)-1,1-biphenyl-4-carboxamide

383.3

169




Example

Structure

Name

209

H Chirat
H\Cmi..OH
i AOK
ARy T O
Y i
{‘ ‘--57/ HHg
/

y

G

MH+

5-(4-ethylphenyl)-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl } thiophene-2-
carboxarnide

349.4

210

ooy O
o~
NN “OH

N
Oy

\ 7

HC.

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl }-5-[4-
(methyloxy)phenyl}thiophene-2-carboxamide

351.4

211

N- {(18,2R)—2~hydroxy- 1-
[(hydroxyamino)carbonyl]propyl}-5-[4-
(methylthio)phenylijthiophene-2-carboxamide

367.5

212

N-{(15,2R)-2-hydroxy-1- ,
{(hydroxyamino)carbonyljpropyl}-5-(3-
nitrophenyl)thiophene-2-carboxamide

366.4

213

 N-{(18,2R)-2-hydroxy-1-
[(bydroxyamino)carbonyljpropyl} -4-oxo-4H-
chromene-2-carboxamide

307.3

214

N-[1-{(hydroxyarnino)carbonyl]-1-
(hydroxymethyl)-2-methylpropyl]-4-
[(trifluoromethylyoxy}benzamide

351.3

N-[2-hydroxy-3-(hydroxyamino)-3-oxopropyl]
1,1-biphenyl-4-carboxamide

301.3

215

216

Chiral

H
: OH.JC = OH
N

~N-{(18,2R)-2-hydroxy-1-
{(hydrozxyamino)carbonyl]propyl} 4-[(E)-2-
phenylethenyl]benzamide

341.4

217

H Chiral

H,Cas-OH
o} ‘]ﬁ(n
5 “OH
i N Ho

"~

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-9H-
{fluorene-2-carboxamide

327.4

170




Example Structure Name MH+
H Chirat
AHCn-OH
L, 2 Ney 4-[({(1S,2R)-2-hydroxy-1-
a H O [(hydroxyamino)carbonyl]propyl}amino)carbo]  359.3
HO P nylj-1,1'-biphenyl-4-carboxylic acid
218 | °
OH
g L |
Lﬁ oH N-{2-(hydroxyamino)-1-(hydroxymethyl)-2- .
HCs"~g © oxaethyll-4-(prop-2-enyloxy)-3- 3234
propylbenzamide
219 e
H Chiral
o s N-{(1S,2R)-2-hydroxy-1-
N N-om [(hydroxyamine)carbonyllpropyl}-4- 365.1
I H 0O iodobcnzamide
220
JLCa on Chimi
! e, hydroxy-N-{(18S,2R)-2-hydroxy-1- ,
IR [(hydroxyamino)carbonyl]propyl}-1,1'- 331.3
i ; biphenyl4-carboxamide
m/
221
H Chiral
H,CaZ-OH
7 1 K 6-bromo-N-{(18,2R)-2-hydroxy-1-
N ONTR OH [(hydroxyamino)carbonyl]propy!} pyridine-2-{ 319.1
| H "o -
N carboxamide
222 Br
N-{(15,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyllpropyl}-6- 316.3
phenylpyridine-2-carboxaride
223
0“3 2 on Chiral l
. R, 4'butyl-N- {(18,2R)-2-ydroxy-1-
RS [(hydroxyamino)carbonylJpropyl}-1,1*- 3714
) 'I/i . biphenyl-4-carboxamide
224
oo Chiral
) Hon '(1;1-dimethylethyl)-N-{(1S,2R)-2-hydroxy-
O H 1-[(hydroxyamino)carbonyl]propyl}-1,1'- 371.4
G 0 biphenyl-4-carboxamide
H,C
225 i
He H oM Chlrat
\))?\‘ IYKLOH N-{(18,2R)-2-hydroxy-1-
or, L N HE [(bydroxyamino)carbonyljpropyl}-5-[3- 351.4
0 \*; (methyloxy)phenyljthiophene-2-carboxamide
226

17




Example Structure Naine MH+
Chiral
HCai-OH
oMo 4-[({(18,2R)-2-hydroxy-1-
- Hug -~ [(hydroxyamino)carboutyl]propyl}amino)carbof  411.3
%&[0 [ nyl]-1,1-biphenyl-4-yl diliydrogen phosphate
227
H Chlral
OH" =~OH . N
C:‘%,ﬁ,o" N-ethyl-N'-{(18S,2R)-2-hydroxy-1-
(y wal [(hydroxyamino)carbonyl]propyl}-1,1™- 386.4
ke N 0 v biphenyl-4,4'-dicarboxamide
228 | ‘
3 3O
"1 " N-[(15,2R)-1-(hydrazinocarbonyl)-2-
. Q NrE ™ hydroxypropyl]-4'-propyl-1,1'-biphenyl-4- 356.4
e O carboxamide
229
‘ ;];r o N-{(1S,2R)-2-hydroxy-1-
@ WRYC [(mothyldmmo)carbonyl]propyl}-4'~pr0pyl—1 11 -355.4
o O biphenyl-4-carboxamide
230
nel i Chiral
j;\ [ N-[(1S,2R)-1-(hydrazinocarbomyl)-2- 2683
. @’ NAY N hydroxypropyl]-4-(methyloxy)benzamide '
e}
231
H Chiral
Moo . | |
O é‘::;]ﬁ\f o (2S,3R)—2—[(1,1-.b1phcny1—4-ylsultjonyl)annno]- 351.4
O O H o N,3-dihydroxybutanamide
232 :
H Chiral
oHaC =-OH ,
J;( N 4-hydroxy-N-{(1S,2R)-2-hydroxy-1- o55.2
: /©)th Al OH [(hydroxyamino)carbonyl]propyl} benzamide )
HO
233 :
H Chiral
H,Cai-OH
Q ;_g’[:]\ "-cyano-N-{(1S,2R)-2-hydroxy-1-
Ng Nal o [(hydroxyamine)carbonyl]propyl}-1,1'- 340.3
1 : biphenyl-4-carbexamide
234
2 on Chiral
OHJCJ/Y 1,1~dimethylethyl ({4-[({(15,2R)-2-hydroxy-1-
MG o J@)L NRY " {(hydroxyamino)carbonyl]propyl}amino)carbo| 369.4
*'a“}{::ga ° nyl]phenyl} oxy)acetate
235

172




Example Structure Name MH+
H Chiral
m:o Qm (28,3R)-2-{(1, 1-biphenyl4-
[Ny 3Y oM ylsulfonyl{(methyl)amine]-N,3- 365.4
=/ O ch, © dihydroxybutanamide
236
N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylJpropyl}-3'-[(Z)- 388.4
“(hydroxyimino)methyl]-4*-(rethyloxy)-1,1'- ’
biphenyl-4-carboxarnide
237
H Clilval
1,Cai-OH
T A .\n,ox N-{(15,2R)-2-hydroxy-1-
P \@\F N A [(hydroxyamino)carbonyl]propyt}-4- 358.4
i W N [(phenylcarbonyl)amino |benzamide
238 .
O,
7’
NN o N-hydroxy-2-[3-(1-methylethyl)-4(prop2- | . .
s o enyloxy)phenyl|-4,5-dihydro-1,3-oxazole-4- 305.3
Rl o carboxamide
239 HC™ "CH,
H Chiral ‘
JUC~-OH |
Uwy\z,n:u 4'-butyl-N-{(18,2R)-2-hydroxy-1-
SRR [(methylamino)carbonyl]propyl}-1,1biphenyl]  369.5
O 4-carboxamide
CH,
240
1 Chirai
(FaCa3-OH .
LMo N-{(18,2R)-2-hydroxy-1-
IR [(hydroxyamino)carbonyl]propyl }-4-(5- 330.4
T methylpyridin-2-yl)benzamide
HC™ ™
241
vn,_ Chiral
H1,C Odn 5-bromo-N-{(1S,2R}-2-hydroxy-1-
Bra_x NF “OH [(hydroxyamino)carbonyl]propyl}pyridine-3- {  319.1
i = H "o carboxamide ,
242
\ H Chiral
HsCar-OH
o N-{(1S,2R)-2-hydroxy-1-
r ~-N-on v
HE [(hydroxyamino)carbonyl]propyl}-4-pyridin-3{  316.3
[ ylbenzamide
243 "
N-{(1R,2R)-2-hydroxy-1-
MG, H oxuo " Chieet [(hydroxvamino)carbonyl]propyl}-N'-
7N : > . 5
Ty vl ?OlAt n {(18,2R)-2-hydroxy-1- 4755
[(hydroxyamino)carbonyl]propyl}-1,1%-
244 biphenyl-4,4'-dicarboxamide

173




Structare

Example Name MH+
- Chiral
H,Cinz-OH .
I (28,3R)-N,3-dihydroxy-2-[({4-[(E)-2-
@/\/@”u Al phenylethenyl]phenyl}methyl)amino|butanami| 327.4
o de
245
nolloy oM '
o _| NOH 4-{[(4-bromophenyl)sulfonyljamino }-N-
0,0 Q/'Lﬁ ag ‘ {(18,2R)-2-hydroxy-1- 473.3
N [(hydroxyamino)carbonyl]propyl} benzamide
Br
246
Crira 1,1-dimethylethyl 4-({4-[({(1S,2R)-2-hydroxy-
1-
{ oﬁ .
m,\;ﬂ}/n\/\ip) T | [(hydroxyamino)carbonyl}propyl}amino)carbo 439.5
nyljphenyl}amino)-4-oxobutylcarbamate
247
Chirat
“ac ﬁ 4-[(4-aminobutanoyl)amino]-N-{(1S,2R)-2-
a @*n 2y o hydroxy-1- 339.4
“‘”\/\)Lﬁ ° [(hydroxyamino)carbonyl]propyl}benzamide
248
", Hen O |1,1-dimethylethyl {4'- [({(lS 2R)-2-hydroxy-1-
}_, _\‘N&m {(hydroxyamino)carbonyllpropyl}amino)meth] 430.5
¢ WO on yi}-1, I'-biphenyl-4-yi} methylcarbamate
249 "
H,G i
YL N (1820 2y
N= Nl (hydroxyammo)carbonyl]propyl}-4—pymmdmJ 317.3
H H N.
. o OH 5-ylbenzamide
250
owet 1 1,1-dimethylethyl 5-{4-[({(18,2R)-2-hydroxy-
HoA al e ' : 1- ..
o cua:' 3 o OH ‘ » ) 416.4
dR) u‘on {(hydroxyamino)carbonylipropyl}amino)carbo
e nyllphenyl} pyridine-3-carboxylate
251
‘o Chived ‘
HO MG H 5-{4-[({(18,2R)-2-hydroxy-1-
g r\‘ O [(hydroxyamino)carbonyl]propyl}amino)carbo] 360.3
H. P?o, n~63 nylpbenyl}pyridine-3-carboxylic acid
252
O\‘.H Chiml
F T F N/i OH (48)-N-hydroxy-2-{4-(methyloxy)-3-
o i g [(trifluoromethyl)oxy]phenyl}-4,5-dihydro-1,3]  321.2
He oxazole-4-carboxamide
253 o

174




N

Example Structure Name M+
. HC H Chiral
adad -\N‘Z:on (28,3R)-2-({[4~(aninornethyD)-1,1"biphenyl-4l 0
. H H;), ‘io“ yljmeihyl}amino)-N,3-dihydroxybutanamide )
254
H Chiral .
Hs%"‘ 0"(‘) (35)-1-hydroxy-3-[(1R)-1-hydroxyethyl]-4-({4
N [(E)-2-
: N ©/\ ‘ﬁr"‘oa phenylethenyllphenyl hinethyDpiperazine-2,6- 367.4
©/\/~ o dione
255
T vy e Ui ~ (28,3R)-N,3-dihydroxy-2-({[4-
== H.N'l;%in . (phenylethynyl)phenylhnethyl} amino)butanam| 325.4
Ov' “OH ] . ide
256
" o o Chiral
N f X H OH N-(3-aminopropyl)-N'-{(1S,2R)-2-hydroxy-1- |
Os [(bydroxyamino)carbonyl]propyl} benzene-1,4¢ 338.4
i ‘ dicarboxamide
r
257 NH;
B Chiral
JuCaz-on
%ﬁ\oﬂ N-{(1S,2R)-2-hydroxy-1-
N HHg [(hydroxyamino)carbonyllpropyl}-4- 310.3
. ’ (propanoylamino)benzamide
258 Cll, °
H
H,Caz-OH
i r’%ﬂw 1,1-dimethylethyl 3-[({4-[({(1S,2R)-2-
o ST TS hydroxy-1- 439.5
o S 1 {(kydroxyamine)carbonyl]propyl } amino)carbo ’
o™ nylJphenyl} cartbonyl)amino]propylcarbamate
259 o
H.C ? o Chird
PN u:*%fn““ N-{(1S,2R)-2-hydroxy-1-
«©/\( ’ [(hydroxyamino)carbonyl]propyl}-4*- 407 .4
O/o (phenyloxy)-1,1-bipbenyl-4-carboxamidc
260 | 7
oed-on /j““'“" N-[(1S,2R)-1-
! Jﬂf“‘é B ({[cyano(phenyl)methylJamino } carbonyl)-2- 430.5
O O hTo W hydroxypropyl]-4'-hydroxy-1,1"-biphenyl-4- '
HO carboxamide
261
P
LN, 4'-{[2-(hydroxyamino)-2-oxoethyljoxy}-N-
SRE {(15,2R)-2-hydroxy-1- 4044
o™ o O [(bydroxyaniino)carbonyl]propyl}-1,1'- o
Hil biphenyl-4-carboxamide
262 0




Example

Structure

Name

MH+

263

C alcal

H )L/

li,(‘».»o

i

4-({{(18,2R)-1-
{{{cyanomethyl)aminojcarbonyl}-2-
(propanoyloxy)propyljamiuo} carbonyl)-1,1%
biphenyl-4-yl propanoate

466.5

264

“({I(18,2R)1-
{{(cyanomethyl)}(propanoyl)amino]carbonyl}-

2-(propanoyloxy)propyl]amino}carbonyl)-1,1'-

biphenyl-4-yl propanoate

522.6

265

N-((18,2R)-1-
{[(cyanomethyl)amino]carbonyl}-2-
hydroxypropyl)-4'-hydroxy-1,1-biphenyl-4-
carboxamide

354.4

266

(28,3S)-2-{(1,1'-biphenyl-4-ylmethyl)amino]-
N,3-dihydtoxybutanamide

3014

267

N-{2-hydroxy-1-[(hydroxyamino)carbonyl]-2-
phenylethyl}-1,1'-biphenyl-4-carboxamide

3774

268

Chiral

(ZS,3R)—?_—[(diphcnylac'etyl)aﬁn'no]-N,E‘-
dihydroxybutanamide

3204

268

‘rﬂm
S

R e

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-6-
[(phenylmethyDthio)pyridine-3-carboxamide

362.4

270

H,C._.OH

yoR g
cr -

N,3-dihydroxy-2-({[4-
(phenyloxy)phenyl]methyl}amino)butanamide

37.4

271

Chiral

5
s 'o‘h
)LH ‘:"O/ e
(I \IC
P .

F—f—F
F

N-{(18,2R)-2-hydroxy-1-
[(bydroxyamino)carbonyl]propyl}-2'-
[(triflnoromethyl)oxy]-1,1"-biphenyl-4-
carboxamide

399.3

176




Example Structare Name MH+
H Chiral
HOj/Cl-h
N H"”n’N‘OH (2R,38)-2-((1,1 biphenyl-4-ylmethyl)amino]- | .. ,
~ o N,3-dihydroxybutanamidc '
[ L7
272
H Chiral
H,Caz-OH . :
Q >-| /ﬁh 4-[({(18,2R)-2-kydroxy-1-
[ NN A J OH [(hydroxyamino)carbonyl]propyl} amino)carbo| 283.3
HO / nyl]benzoic acid
o}
273
MG i;i oH Chiral
oSt ok Zr i 1,1-dimethylethyl 4-[({(1S,2R)-2-hydroxy-1-
? N f 3 OH [(hiydroxyamino)carbonyl]propyl}amino)carbo| 339.4
°© nyl]benzoate
o
274
HO Chirad
W (4R)-4- {[(4"-cthyl-1,1"-biphenyl-4-
R Y yl)c.ubonyl]annno }-5-(hydroxyamino)-5- 3714
Hcﬁf@‘@,_(o : JZ‘HOI ’ oxopentanoic acid
275
B /OH chiral "-ethyl-N-[(1R)-2-(hydroxyamino)-1-
‘ /—Q"@—Q N (hydroxymethyl)-2-oxoethyl]-1,1%-biphenyl4-] 329.4
HC 0o oM carboxamide
2786
[ ~OH crimt 4'-ethyl-N-{(15)-2-(hydroxyamino)-1-
'g: (hydroxymethyl)-2-oxoethyl]-1,1"-biphenyl-4-| 329.4
H3C ’ carboxamide’
277
oH .Chilal .
' q( (28)-1-{(4"-ethyl-1,1-biphenyl-4-yl)carbonyl}- 355.4
~ =~ N N,4-dihydroxypyrolidine-2-carboxamide '
HC o)
278
jHohir) 4'-ethyl-N-{(18)-1-
/_@_@_(H R [(hydroxyamino)carbonyljbut-3-ynyl}-1,1% 3374
wd 7 bd o biphenyl-4-carboxamide
279
HooNmone [N-(1S)- 1-(aminomethy})-2-(hydroxyamino)-2;
{ oxoethyl]-4"-ethyl-1,1'-biphenyl-4- 3284
Hsc carboxamide
280

177




Example Structure Name M+
‘ FiCu-CH;  Chiral
H
O QH’N‘OH N-{(18)-1-{(hydroxyamino)carbonyl]-2- 313.4
O methylpropyl}-1,1'-biphenyl-4-carboxamide '
281
OH,C Y on Chiral )
:l;(ﬁ\ N-{(18,2R)-2-hydroxy-1-
2 OH
O 2 HE [(hydroxyamino)carbonyllpropyl}-Nemethyl- |  329.4
O H 1,1-biphenyl-4-carbuxamide
282
H Chiral
HCaz-oH
N %HQH _ 4-ethynyl-N-{(1S,2R)-2-hydroxy-1- 263.3
P H 7o [(hydroxyamino)carbonyljpropyl} benzamide :
Wz
283
H Chiral
H,Ca-OH
N 4-(1,3-benzodioxol-5-y1)-N-{(1S,2R)-2-
=N ou
@ Nag hydroxy-1- 359.3
E O {(lydroxyamino)carbonyl]propyl} benzamide
o
284
CH, Chlral
3~OH
2 j‘"r - N-{(1R,2S)-2-hydroxy-1-
O NHg [(hydroxyamino)carbonyl]propyl}-4'-propyl- 3574
" @ 1,1-biphenyl-4-carboxamide
285
H,C._OH
1
' h’lﬂ/ "OH 2-({[3'-(ethyloxy)-1,1"-biphenyl-4- 345.4
Hac\;/o © ylJmethyl}amino)-N,3-dihydroxybutanamide )
286
oo chirat |
Ao N-{(18,2R)-2-hydroxy-1-
HiCug, O HAd [(hydroxyamino)carbonyl}propyl}-3',4'- 3754
JJ bis(methyloxy)-1,1"biphenyl4-carboxamide
G
287
H Chiral
JCai-on
] cj;rﬁm 3"formyl-N-{(18,2R)-2-bydroxy-1-
A 0 B8d [(hydroxyamino)carbonyljpropyl} -4'- 3734
o O (methyloxy)-1,1"-biphenyl-4-carboxamide
o
288 *
N-{(18,2R)-2-hydroxy-1-
HE n o S Ul [(hydroxyamino)carbonyljpropyl}-4-(4-{4-
OQ?S‘;[?_O— = i [({(1S,2R)-2-hydroxy-1- . 5235
? ¢ [(hydroxyamino)carbonylpropyl}amine)carbo
289 nyl}phenyl}buta-1,3-diynyl)benzamide

178
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Example Structure

Name
i Crical ‘

MII+

MO :
C oy o (25,3R)-2-({{4*(ethyloxy)-1,1-bipbeny}-4-
A NHd ylimethyl}amino)-N,3-dihydroxybutanamide

®o o

345.4
290

T

H.

) CozOH
-~ i:j\r” - ~chloro-N-{(18,2R)-2-hydroxy-1-
: g HE .
-Cl

[(hydroxyamino)carbonylipropyl}-4'~ 379.8
(methyloxy)-1,1%biphenyl-4-carboxamide

& CY Chirai (1R,2R)-N-{(1S,2R)-2-hydroxy-1-
\\ /ﬁrN OH

{ (hydroxyamino)carbonyljpropyt}-2- 279.3
phenyleyclopropanecarboxamide
292

Cairal

1

291

5

Chiral
. H—OH N-{(1S,2R)-2-hydroxy-1-
oH 8 . {(bydroxyamino)carbonyljpropy}}-4-(111-
N A
293

- 304.3
pyrrol-1-yl)benzamide

&G Chiral

M N-{(18,2R)-2-hydroxy-1-
T
"

_ [(hydroxyamhm)carbonyl]pfopy[}—4— 281.3
) propylbenzamide
294

©/6‘L‘t; ﬂ-on N-{(18,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyl]propyl}-4- 3094
pentylbenzamide :
295

SO OH il )

;jw(n'"“ N-{(18,2R)-2-hydroxy-1-
| T
“ W\ﬁm

f(hydroxyamino)carbonyljpropyl}-4- 351.5
, octylbenzamide
296

OH Chilral
)@/(lk Lr’tou , (2E)-N-{(18,2R)-2-hydroxy-1-
H -

{(hydroxyamino)carbonyljpropyl}-3-(4- 2793
’ methylphenyl)prop-2-enamide
297

Chiral
X@/‘)L Lﬁ" ~OH (2E)-N-{(1S,2R)-2-hydroxy-1-

[(hydroxyamino)carbonylpropyl}-3-[4- 333.3
(trifluoromsthyl)phenyl}prop-2-enamide

Chlml

298
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‘Name

Example Structure ‘ M+
HiCa OH  Chial
Nj;(ﬁ-m (2E)-3-(1,1-biphenyl-4-yl)-N-{(15.2R)-2-
JUoH o8 hydroxy-1- 341.4
. [(hydroxyamino)carbonylipropyl} prop-2- )
enamide
299
Chirai
C OH (25,3R)-2-[(1,1-biphenyl-4-ylacctyl)amino]- 399.4
Nj;’rﬁ—orl N,3-dihydroxybutanamide N
. vl
300
giCa -OH  Chiral
\N:(ﬂj_on (25,3R)-2-{[(25)-2-amino-3-(1,1-biphenyl-4-
()4 WY yD)propanoyljamino}-N,3- 358.4
O . dikydroxybutanainide
301 |
o ’ OH Chirat
I(r (28,3R)-2- {[(ZR)-2-amino-3<(1, 1" biphenyl-4-
aj yl)propanoyl]amino}-N,3- 358.4
dihydroxybutanamide
302
nh, G° OHH- Chira! (3S)-3-amino-N-{(15,2R)-2-hydroxy-1-
©/\/\)Lﬂ oH . " [(hydroxyamino)carbonyl]propyl}-5- 3104
A phenylpentanamide
303
6!30 Chiral
k’ -on N-{(18,2R)-2-hydroxy-1-
ﬁ A [(bydroxyamino)carbonylJpropyl}-4- 344.4
_ [(phenylamino)methylbenzamide
304
Chiral N-{(18,2R)-2-hydroxy-1-
Q_ VQJ\:P;'N oH *. [(hydroxyamino)carbonyljpropyl}-4- 358.4
{{(phenylmethylyamino]methyl} benzamide
305
Hoa O ek 4'-ethyl~N-{(IS 2R)-2-hydroxy-1-[({(18,2R)-2
cj;(ulr hydroxy-1- 444.5
\,-(7’( '[(hydroxyammo)carb onyl]propyl} amino)carbo N
nylJpropyl}-1,1-biphenyl-4-carboxamide
306
Q & c!?i")::n CCniml o 1(28,3R)-2-[(1,1-biphenyl-4-ylacetyhamino]-3-
;:g/u X “OH hydroxy..N.{(IS,zR)-Z-hydroxy-l- 430.5
- v [(hydroxyamino)carbonyl]propyl}butanamide { -

307

180



Example Strueture Name MHE+
i OP-: Chirol ~ 16 or e
. ])Lr- N-oH 4-(4-chloropheny))-N-{(1S,2R)-2-hydroxy-1-
%\,[ d g [(hydroxyamino)carbonyl]propyl} cyclohexane;  355.8
/@ carboxamidc
Cl1
308
FCa OH  Chiral
(\ Nj\’n—OH N-{(1S,2R)-2-hydroxy-1-
N /l 5 B I [(hydrpxyamino)carbonyl]propyl}-4-(IH— 305.3
U pyrazol-1-yl)benzamide
309
HeCaOH  Chiral
N )LN]\"/N-OH N-{(1S,2R)-2-hydroxy-1-
R ,@ | [(hydroxyamino)carbonylJpropyl}-4- 324.3
CI;\)N morpholin-{-ylbenzamide
310
H:Ca OH  Chlmal
~ JLNJ\W,H-OH N-{(18,2R)-2-hydroxy-1-
/\'/(;I H 4 [(hydroxyaniino)carbonyl}propyl}-4-(1,2,3- 323.3
s \N thiadiazol-4-yl)benzamide
N*
311
g OH“ Criral N-{(1S,2R)-2-hydroxy-1-
RO ™ I"Yknjgr ~OH [(hydroxyamino)carbonyl]propyl} -4-{(4- 3514
LA © methylpiperazin-1-yl)methyl[benzamide
312
e OHH Chiral N-{(18,2R)-2-hydroxy-1-
Ny j\]/kﬁ/ ~oH [(hydroxyamino)carbonylipropyl}4<1H- | 319.3
S o o imidazol-1-ylmethyl)benzamide
313
&° OHH Chiral (28,4S)-N-{(1S,2R)-2-hydroxy-1-
[\,}\ﬁ ~OH [(hydroxyamino)carbonyl]propyl} 4- 308.3
N o phenylpyrrolidine-2-carboxamide
314
H,C, .o  Chiral
0 l(“ 4-bromo-N-{(18,2R)-2-hydroxy-1-
C ' i ¥ ‘OH [(hydroxyamino)carbonyl]propyl}-1,1'- 394.2
8(‘@ Y biphenyl-4-carboxamide
315
HC,_oH Chirai
1% H 4%bromo-N-{(1S,2R)-2-hydroxy-1-
N ]‘I\/ )/\L“ T or [(hydroxyamino)carbonyllpropyl}-1,1'- 394.2
‘I\,,. = biphenyl-4-carboxamide
316

181




Example Structure _ Name MH+
H,C 0+  Chiral
0 4.bromo-N-{(18,2R)-2-hydroxy-1-
N
N dﬁ il ‘oH [(hydroxyamino)curbonyl]propyl}-1,1*- 394.2
B@/ biphenyl-4-carboxanide
317
Q Chiral - ‘. .
_/__}‘NH.- (2R)-2-{[(4'-ethyl-1,1"-biphenyl-4-
4 yl)carbonylJamino}-N~1~- 370.4
e . . ;o‘ a NOH hydroxypentanediamide
318
(j:” Chirat (28,38)-1-[(4*ethyl-1,1-biphenyl-4-
w y—OH ‘ yl)carbonyl}-3-hydroxypyrroliding-2- 340.4
H,C D O oo carboxylic acid
319
(%:ﬂ Chieat (28,38)-N-[(1,1-dimethylcthylyoxy]-1-{(4™- -
SN hyl-1,1'-biphenyl-4-yl)carbonyl}-3- 4115
~ O £ ethyl-1,1%-biphenyl-4-y! yl}
e W Wt © o hydroxypyrrolidine-2-carboxamide
320
();“_ Criral (28,38)-1-[(4ethyl-1,1'"-biphenyl-4-
/_m i .yl)carbonyl}-N,3-dihydroxypyrrolidine-2- 355.4
1, O O o o carboxamide
321
N-{(18,2R)-2-hydroxy-1-
- [(hydroxyamino)carbouyl]propyl}-4-[(4- 384.4
. nitrophenyl)ethynyl]benzamide
32 | ¢
H Chimt
) S c:n-cFj
@ NEY o N-{(1S,2R)-2-hydroxy-1-
& [(hydroxyamino)carbonyl]propyl}-4-{[4-(1H-| 404.4
CN O . pyrrol-1-yl)phenyl}ethynyl} benzamide
323 -
H Chiral
JLEaT-OH ‘
: o N-{(1S,2R)-2-hydroxy-1-
@ N o [(hydroxyamino)carbonyl]propyl}-4'-nitro-1,1"{  360.3
Oy’ O : biphenyl-4-carboxamide
324 | @
nosoon
Ty (28,3R)-N,3-dihydroxy-2-{[4'-(methyloxy)-3"
e O NAL propyl-1,1*-biphenyl-4- 3735
ﬂHjc\O O yl]methyl} amino)butanamide
325
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Example

Structure

Name

MH+

326

Chimi

Y OH
e
R = “OH
| pag
™y =
' -
NF

cyano-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)catbonyl)propyl}-1,1'-
biphenyl-4-carboxamide

340.3

327

Mo H o Chiral

ey

SR S

(28,3R)-2-({[4'-(ethyloxy)-4-(methyloxy)-1,1"
biphenyl-3-yljmethyl}amino)-N,3-
dihydroxybutanamide

3754

328

2',5"diffuoro-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-1,1'-
biphenyl-4-carboxamide

351.3

329

we —7 o ¢ on

N-[(15)-1-| (acetylamino)methyl]-2-
(hydroxyamino)-2-oxoethyl]-4*-ethyl-1,1"
biphenyl-4-carboxamide

3704

330

NH,Chirat
o e n{f
NS QO ﬁOH

HC

N-{(18)-4-amino-1-
[(hydroxyamino)carbonyljbutyl}-4'-ethyl-1,1"-
biphenyl-4-carboxamide

356.4

331

'_ethyl-N-[(1S)-2-(hydroxyanino)-1-(1H-
imidazol-5-ytmethyl)-2-oxoethyl]-1,1*
biphenyl-4-carboxarmide

379.4

332

H
&*SJ::/H »Chllal
N-OH
E

(28,3R)-2-{[1-(1,1"-biphenyl-4-
yDethylJamino}-N,3-dihydroxybutanamidc

3154

333

Chiraf

(2S,3R)-2-{[11,1"-biphenyl-4-
yl)propyl]amino }-N,3-dihydroxybutanamide

3294

334

Chiral

8r

(28,3R)-2-{[ 1~(4"-bromo-1,1"-biphenyl-4-
yl)ethyljamino}-N,3-dihydroxybutanamide

394.3

183




Example Structure Name MH+-
&lﬁc OH Chirad
» gz%n““" (28,3R)-N,3-diydroxy-2-{{1(4methyl- L1 | 40g 4
O & biphenyl-4-yl)ethylJamino}butanamide '
B X
335
H,N Chiral
0 H _
'\ﬁjy ~OH N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2| 5003
O o oxoethyl]-1, [-biphenyl-4-carboxamide )
336
H,N Chiral
LK
/@)kujﬁ( —OH N-[(15)-1-(aminomethyl)-2-(hydroxyaminoc)-24 289.3
@ ‘ o oxoethyl]-4-(1H-pyrrol-1-yl)benzamide ’
e
337
JuN Chirl
-NJ\(““"” N-[(18)- I-(aruinomethyl)-2-(hydroxyamino)-2.
H 4 oxoethyl]-4~(4- 340.68
chlorophenyl)cyclohexanecarboxamide
cl
338
H.M Chiral
WA Mo
NY N-{(18}-1-(aminomethyl)-2-(hydroxyamino)-24 204 4
°© oxoethyl}-4-pentylbenzamide )
H,C
339
H,N Chiral
o} n . .
' OH {2E)-N-[(18)-1-(aminomethyl)-2-
S © (hydroxyamino)-2-oxoethyl}-3-(1,1-biphenyl-| 326.4
F 4-yl)prop-2-enamide
340
HRN Chirui
iy o (25)3-amino-2-{{(4"ethyl-1, I"biphenyl4- | o\
S © yl)methyljamino }-N-hydroxypropanamide '
HC e
341
H,N Chira!
~N ~N=OH (28)-3-amino-2-{(1,1"-biphenyl-4- 286.3
"\: © yimethyl)amino]-N-hydroxypropanamide )
=
342
Ci‘l'-i:l H Chiral
NN ~oH (28)-3-amino-2-{[1-(4*-bromo-1,1"biphenyl-4- o o
NN © ylethyl)amino}-N-hydroxypropanamide )
Br ~
343

184




N

Example Structure Name MH+
N Ly Chiral
O QJ\( ~OH (28)-3-amino-N-hydroxy-2-{[1-(4~methyl-1,1* 3144
O : ¢ " biphenyl-4-yl)ethyl]amino} propanamide '
- Ine
344
‘#'CI:E oot 4ethyl-N-[(18)-2-({(1S,2R)-2-hydroxy-1-
o . .
oy o - [(hydroxyamino)carbonyl]propyl} amine)-1-
H,ch]OJL ”I\b( ° (hydroxymethyl)-2-oxecthyl}-1,1'-biphenyl-4- 430.5
carboxamide
345
’1'07, Clrd "-ethyl-N-{(18)-2-({(1S,2R)-2-hydroxy-1-
;%\'jc a:g__o” [(hydroxyamino)carbonyl]propyt} amino)-1-[(4! 506.6
" @/O/Ln’ ofi 1 hydroxyphenyl)methyl}-2-oxoethyl}-1,1%- ’
S ' biphenyl-4-carboxamide
346
. . (2S)-2-{[(4"ethyl-1,1"-biphenyl-4-
"*"‘(’J\:c - yl)carbonyljamino }-N~I~~{(18,2R)-2-
< ~oH
: 7NN hydroxy-1- 471.5
fre AL © [(hydroxyamino)carbonyllpropyl}pentanediaml
H, \’O"C’)* "i (]
347 ide
. ""’(j;,c- o (45)4-{[(4"-ethyl-1,1"-biphenyl-4-
0 1. yDcarbonyllamino}-3-({(18,2R)-2-hydroxy-1-
ne M Y glg > [(bydroxyamino)carbonyl]propyl} amino)-5- 4725
’ = oxopentanoic acid
348
o8 oo O (38)-3-{{(#-cthyl-1,1-biphenyl-4~
’ —Swr;l(llm yDcarbonyl]amino}4-( {(1S,2R)-2-hydroxy-1- 458.5
“‘cv(\),Oi Hy® o {(bydroxyainino)carbonyl}propyl} amino)-4- ’
= oxobutanoic acid
- 349
Q\( o st [ (38)-2+(1,1-biphenyl-4-ylacetyl)-N-{(1S,2R)-
adS v N 2-hydroxy-1- 4885
A e [(hydroxyamino)carbonyllpropyl}-1,2,3,4- ’
4 o tetrahydroisoquinoline-3-carboxamide
350
NP - 4'-¢thyl-N-{(18)-2~({(1S,2R)-2-hydroxy-1-
N IS nj;r“"“ [(bydroxyamino)carbonyllpropyl}amino)-1- 4145
ne LI A  methyl-2-oxoethyl}-1,1"biphenyl-4- ‘
carboxamide
351
- G OHN cusl 1(28,3R)-2-({(2S)-3-amino-2-{(1,1-biphenyl-4-
s Oﬂ L S ylacetyl)amino]propanoyl}amino)-N,3- 415.5
) dilydroxybutanamide
352




Example

Structure

Name

MH+-

353

Chim:

. g1 e, _on I
Q}O\.’ﬁ"ﬁ Y ﬂ:('o(n-ou

(28)-2-[(1,1-biphenyl-4-ylacetyl)amino]-N-
{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl}pent-4-
ynamide

4245

354

Chiral

(28,3R)-2-{{(28)-2-amino-2-(1,1"-biphenyl-4-
ylethanoyl]amino}-N,3-dihydroxybutanamide

344.4

Chlral

(28,3R)-2-{[(2R)-2-armino-2-(1,1"-biphenyl-4-
yhethanoyljamino}-N,3-dihydroxybutanamide

344.4

H,C

N-(3-aminopropyl)-4'-ethyl-N-[ 2-
(hydroxyamino)-2-oxoethyl]-1,1-biphenyl-4-
: carboxamide

356.4

357

N-(2-cyanoethyl)-4'-cthyl-N-[2-
' (hydroxyamino)-2-oxoethyl]-1,1'-biphenyl-4-
carboxamide )

3562.4

358

N-[2-(acetylamino)ethyl]-4'-ethyl-N-[2-
(hydroxyamino)—.?-oxoetbyl]—l,1'-biphcnyl—4~
carboxamide

3844 |

359

HC O Ci'H
NI/\U)?\N«O”

4'-ethyl-N-[2-(hydroxyamino)-2-oxoethyl}-N-
prop-2-ynyl-1,1-biphenyl-4-carboxamide

337.4

360

4-cyano-N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl} benzamide

264.3

361

N—[(l S)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-cyanobenzamide

2492

186




Example Structure Name MH+
HJ'C\?,!-&H,NE'
5 1, 1-dimethylethyl (25)-2-{[(4-
o /(n’“‘ ethynylphenyl)carbonyljamino}-3- 348.4
/@A oL (bydroxyamino)-3-oxopropylcarbamate
P \
362 W
e fHy, Gt .
oﬁ:g 1,1-dimethylethyl (25)-3-(hydroxyamino)-3-
N”n OXO-Z-[( {4“[(E)'2' 412.5
/\E/(g hon phenylethenyl]phenyl}methyl)aminoJpropylear )
. B ’ bamate
ses |
H,C, OH Chimi
i )'/"n’“‘OH N-{(1R,25)-2-hydroxy-1-
SO o RE [(hydroxyamino)carbonyljpropyl}-3'- 383.3
F O (trifluoromethyl)-1,1-biphenyl-4-carboxamide
364
. I H oH Chiral
,Cns
~EY 8,3R)-2-[(1,1-biphenyl-4-ylmethyl)amino]-3
NEY (25,3R)-2-[(1,1-biphenyl-4-ylmethyl F3 oges
. H 0 , hydroxybutanoic acid : )
365 N ‘
HN Chial
: 1 JYH-OH N ; ;
: N N-{(18)-1-(aminorethyl)-2-(hydroxyamino)-2;
@xff@i" o oxoethyl}4-(phenylethynyl)benzamide 324.4
366 '
e Fren, i
°T;fk 1,1-dimethylethyl (2 S‘;)-é’,{-[(f}droxyammo)-3—
0 i, oxo-2-({[4-
B o ;i/(g M (phenylethynylphenyljcarbonyl}amino)propyl 424.5
Z carbamate
7| O
NH,  Chiml
ol
N ﬁ‘OH N-[(IS)—]T(aminomethyl)—l—(hydm}fyamino)-Z- 248.3
> oxoethyl}-4-ecthynylbenzamide
H
368
NH, Chiral
o}
N ﬁ‘on N—[(1S)-1-(arni.nomethyl)~2-(hyd.roxyanﬁno)~21 248.3
° oxoethyl]-4-ethynylbenzamide ’
#
H .
369
H Chiral
HyCaZ-OH
» 1 - flo, N-{(18,2R)-2-hydroxy-1-
P /©)L NHS [(hydroxyamino)carbonyllpropyl}-4- {[4- 369.4
H;%/@/ g (mmcthyloxy)phenyl]cthynyl} benzamide
370

187




Example

Structure

Name

MH+

371

NH,  Cwiral
LA,
I

(25)-3-amino-N-hydroxy-2-{({4-[(E)-2-
phenylethenyl}phenyl} methyl)aminojpropana
mide

312.4

372

nedan G

1,1-dimethylethyl 2-{4"[({(1S,2R)-2-hydroxy-
1-
[(hydroxyamino)carbonyllpropyl} amino)carbo
nyl]-1,1-biphenyl-4-yl} ethylcarbamate

458.5

373

(28,3R)-N 3-dihydroxy-2-{({4"-{(2-pyrolidin-
L-ylethyljoxy}-1,1-biphenyl-4-
yl}methyl)amino Jbutanamide

414.5

374

1,1-dimethylethyl (18)-4-({[(1,1-
dimethylethyljoxy]carbonyl}amine)-1-({{4-
({4-[({(1S,2R)-2-hydroxy-1-
[(kydroxyaminc)carbonyl)propyl} amino)catbo
nylJpbenyl}ethynyl)phenyllamino} carbonyl)b
utylcarbamate

668.8

4-(4-chlorophenyl)-N-[(1S)-2-({(1S,2R)-2-
hydroxy-1-

* [(hydroxyamino)carbonyllpropyl} amino)-1-

methyl-2-oxoethyljcyclohcxanecarboxamide

426.9

375

376

4'-cthyl-N-[2-({(18,2R)-2-hydroxy-1-

{ [(hydroxyamino)carbonyl]propyl}amino)-2-

oxoethyl]-1,1"-biphenyl-4-carboxamide

400.4

377

“‘\‘Y ,M s

4'-ethyl-N-[3-({(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} amino)-3-
oxopropyl]-1,1%biphenyl-4-carboxamide

4145

378

Chienl

M ot

ﬂrﬁu’v\r“

4'-ethyl-N-{4-({(1S,2R)-2-hydroxy-1-
[(kydroxyamino)carbonyllpropyl} amino)-4-
oxobutyl]-1,1'-biphenyl-4-carboxamide

4285

379

HN. chical

o O T

N-((18)-2-{[(1S)-1-{aminomethyl)-2~
(hydroxyarmino)-2-oxoethyllamino}~1-methyl-
2-oxoethyl)-4'-ethyl-1,1"-biphenyl-4-
carboxamide

399.5

188




EPRIVIVE 2oV

Example

Structure

Name

MH+

380

Chirsl
w“‘uu
3

HH
a .
Westmpih

N-(2-{{(1S)-1-(aminomethy])-2-
(hydroxyamino)-2-oxoethyl]amino} -2-
oxoethyl)-4'-¢thyl-1,1-biphenyl-4-
carboxamide

385.4

381

o HN wal

T

N«3-{[(15)-1-(aminomethyl)-2-
(hydroxyamino)-2-oxocthyllamino } -3~
oxopropyl)-4'-ethyl-1,1"biphenyl-4~
carboxamide

399.5

382

W Chirat

,:'!‘ - oy Hon
H,c\,j\/j’(g N V\g/h]\{.

N-(4-{[(1S)-1-{aminomethyl)-2-
(hydroxyaniino)-2-oxoethyllamino}-4-
oxobutyl)-4"-ethyl-1, 1"-biphenyl-4-
carboxamide

413.5

383

H,C  CH,
. n{o
~ 0, o
H oG oH

4"cthyl-N-[1-[(hydrox yamino)carbonyl]-2-
(methyloxy)propyl}-1,1-biphcoyl-4-
carboxamide

3574

384

HG  CHChirat
o
e
0
HE 00 OH

4'-ethyl-N-[{}S,2R)-1-
[(hydroxyamino)carbonyl]-2-
(methyloxy)propy!]-1,1*biphenyl-4-
carboxamide

3574

385

£H,

H~§N\GH

=\ N 4OH
O

N-[1-[(dimethylamino)methyl}-2-
(hydroxyamino)-2-oxoethyl)-4"-ethyl-1,1%
biphenyl<4-carboxamide

356.4

386

SHChlr!
N~ el
O A

HE 00 oH

N-{(15)-3<yano-1-
[(hydroxyanmino)carbonyl]propy!}-4'-ethyl-1,1*
biphenyl-4-carboxanide

3524

387

NH.Chira)

H

H_,c./_o o Rou

N-{(18)-5-amino-]-
[(hydroxyamino)carbonyl]pentyl}-4'-ethyl-1,1"
biphenyl-4-carboxamide

370.5

388

NH,Chiral

U <

N-{(18)-3-amino-1-
[(hydroxyamino)carbonyl]propyl}-4'-cthyl-1,1'
biphenyl-4-carboxamide

342.4

189




Example Structure Name MH-
= N-OH 4'-cthyl-N-hydroxy-1,1"-biphenyl-4- 042.3
nd N\_7 0 carboxamide '
3
389 .
o fibn :
j;(ﬂ‘ 4'ethyl-N- {2-hydroxy-1-
O N I ot [(hydroxyamino)carbonyl}-2-methylpropyl}- | 3574
e O 1,1'-biphenyl-4-carboxamide
390
G, Ghial
(O N-{(25)-2-{[(4"-ethyl-1,1"biphenyl-4-
I H-on ylcarbonyl]amino}-3-(hydroxyamino)-3- 441.5
ned 5 HT oxopropyljmorpholine-4-catboxamide
391
0§—N Chiral
NH N-[(15)-1-{[(aminocarbonyl)amino}methyl} -2
§ ,,Lrﬁ-on (hydroxyamino)-2-oxoethyl]-4"-ethyl-1,1%- 371.4
H,C\/O/Q/L N Y biphenyl-4-carboxamide
392
H%—NHQ chlfal N—[(IS)-I—
L’::n_w ({[amino(imino)methyljamino } methyl)-2- 704
N Y (hydroxyamino)-2-oxoethyl]-4-ethyl-1,1" )
o biphenyl-4-carboxamide
393
[ CI-‘AIIBI . . . .
O 1 ' N-[(28)-2-amino-3-(hydroxyamino)-3- .
@ ' H,N)YH'OH oxopropyl]-4-ethyl-1,1'-biphenyl-4- 328.4
HC o carboxamide
394
H
. '
N N-on 1-[(4'-ethyl-1,1%“biphenyl-4-yl)catbonyl]-N-
X : | pen ; 354.4
O o hydroxypiperazine-2-carboxamide
he )
385
C)L H Chiral
]Yn-o” N-[(28)-2-amino-3-(bydroxyamino)-3- _
, , | 24,
SN & Fen 0 oxopropyl]-4-(phenylethynyl)benzamide 324.4
=7
396
K
[N N-on N-hydroxy-1-{[4-
D 0 © (phenylethynyD)phenyli]carbonyl}piperazine-2-{ 350.4
O o carboxamide
397

190




Example Structure Name MH+
acton O
% %Am N-{(18,2R)-2-hydroxy-1-
///Ej W [(hydroxyamino)carbonyl}propyl}-4-[(4- 409.5
‘ Hc,\/\/(>/ pentylphenyl)ethynyl]benzamide
398
nolon ot
' 1 %’ﬁ“w N-{(1S,2R)-2-hydroxy-1~
oy //©)L HaS [(hydroxyamino)carbonyl]propyl}-4-{[3- 368.4
'°\©// (methyloxy)phenyljethynyl}benzamide
399 '
- wedon Chiral
/E:l)\ %KOH 4-[(3-fluoro4-methylphenyl)ethynyl}-N-
: > Hig {(18,2R)-2-hydroxy-1- 3714
F. = , i ide
) j [(hydroxyamino)carbonyl]propyl} benzamide
HO
400
4-[(2,4-difluorophenyl)ethynyl]-N-{(1S,2R)-2~
hydroxy-1- 3753
[(hydroxyamino)carbonylpropyl} benzanide
401
methyl (2E)-3-(cthylamino)-2-({[4-
(phenylethynyl)phenyljcarbonyl}amino)but-2-1  363.4
©/ » N enoate
402
oo, - .
° 1,1-dimethylethyl 4-{[(2S)-3-(hydroxyamino)-
0 3-0%0-2-({[4-
/@”L;{S{ b (pbenylethynyDphenyl]carbonyl} amino)propyl 509.6
O/’? ' Jamino}-4-oxobutylcarbamate
403 Z
: ) CH,
HC=_oH
o H N-(1-(N-hydroxycarbamoyl)-2-hydroxy-3-
O N oM methylbutyl)[4-(4- ' 3714
, @ o cthylphenylphenyljcarboxamide
C
404 "
o i OH  chipl - N-((IR,ZR)-I-
‘L)'gH“ {[(aminocarbonyl ) hydroxy)aminojmethyl}-2~ a79.4
we S :-;:ng hydroxypropyl)-4-ethyl-1,1'-biphenyl-4- ’
s ” carboxarmide
405
o Ot Chiml
_ ; n_'\)"'CH, 4-ethyl-N-((1R2R}-1-
O ,.,_?\H {[formyl(hydroxy)aminoJmethyl}-2- 357.4
He @ OH hydroxypropyl)-1,1*-biphenyl-4-carboxamide
406 |

191




Example Structure Name ‘MH+
OH;C i:LOli Cliirab
< Ayarton N-{(18,2R)-2-hydroxy-1-
T © [(hydroxyamino)carbonyl]propyl}-4-{{4- 407.4
F (triflnoromethyl)phenyljethynyl} benzamide
407 i
j’(’huﬁ"’”‘
o, .
ko 1,1-dimethylethyl 2-{[(28)-3-(hydroxyarmino)-
o5 ]
s » 3-0x0-2-({[4- 4815
ﬁn&ﬁm (phenylethynyl)phenyljcarbonyl} amino)propyl '
A Jamino }-2-oxoethylcarbamate
. 408 o ' '
NH, Chiwl
o
e 'f"h N-{(15)-1={[(aminoacetyl}amino]methyl}-2-
' ﬁﬁ% “OH (hydroxyamino)-2-oxoethyl]-4- 381.4
P (phenylethynyl)benzamide
409 :
) NH,Chisal
‘ ) O‘NH N-[(18)-1-{[(4-aminobuianoyl)amino]methyl }-
Jiﬁlr“m 2-(hydroxyamino)-2-oxoethyl]-4- 409.5
///(\ o (phenylethynyl)benzamide
410 j
nolon  Chiml
o Ln _ N-{(1S,2R)-2-hydroxy-1-
Nal o [(hydroxyamino)carbonyl]propyl}-4-pent-1- | = 305.3
b 4 ‘ ynylbenzamide '
411
H. ﬁeH:Qllral
ACE0" CHy . .
o N-{(15,2R)-2-[(1,1-dimethylethyl)oxy]-1-
') [(hydroxyamino)carbonyl]propyl}-4'-propyl- | 413.5
, ol 1,1-biphenyl-4-carboxamide
412 s
eon o 1,1-dimethylethyl (18)-4-({[(1,1-
e ’\/G,Q/lu;'l‘;g o dimethylethyloxylcarbonyl }amino)-1-{[(2-{4"
ne °‘n’u\{g‘p§ I _ [({(18,2R)-2-hydroxy-1- 672.8
L ' [(hydroxyantino)carbonyllpropyl} amino)carbo '
0;{;*% nyl]-1,1"-biphenyl-4-
413 HE O vi}ethyl)aminoJcarbonyl} butyicarbamate
KO lél oH Chial
;_['ng 4'-(2-sminoethyl)-N-{(15,2R)-2-hydroxy-1-
‘ @ NHEG " [(hydroxyamino)carbonyl]propyl}-1,1- 358.4
" ™ ~' biphenyl-4-carboxamide
414 |
wolon oo
i ; M, 4'(2-{[(28)-2,5-
3 N LR diaminopentanoyl]amino} cthyl)-N-{(1S,2R)-21 4726
B Z hydroxy-1-{(hydroxyamino)carbonyl]propyl}- ’
W 1,1 bipheuyl-4-carboxamide
415 M

192




Example Structure Name MIT+
R,G l_;l ot Chird
“ in%ﬁo“ 4<{cyclohex-1-en-1-ylethynyl)-N-1(15,2R)-2-
\,/J H oo : hydroxy-1- 343.4
[(hydroxyamino)caibonyl]propyl} benzamide
416
' QH“C H on Chiral
~ ])L J:n,n oH 4-(3,3-dimethylbut-1-ynyl)-N-{(1S,2R)-2-
[ 7 RAg \ hydroxy-1- 319.4
[{(bydroxyarnino)carbonyijpropyl } benzamide
417
L N-{(15)-1-{[(aminoacctyl)aminoJmethyl}-2-
o i}) A [(2-{[(2S)-3-(hydroxyamino)-3-0x0-2~{{[4~
JLLHN o (phenylethynyt)phenyl]Jcarbonyl} amino)propyl| 728.8
g Jamino}-2-oxoethyl)amino]-2-oxoethyl} -4~
418 (phenylethynyl)benzamide
grodor,
P 4{@-{[29)-25-
e diaminopentanoyl]amino } phenyl)ethiynyt]-N- 468.5
{{1S.2R)-2-hydroxy-1- ’
{{hydroxyamino)carbonyl]propyl } benzamide
419
H._.CH,
P ,J;r‘ o 4'-(2-aminocthyl)-N-{(1E)-1-
P N o [(hydroxyamino)carbonyllprop-1-enyl}-1,1- | 340.4
bipheny!-4-carboxamide
420
HCaon ~ Chiml
:_l;(n\ 4 2' 4 difluoro-N-{(1§,2R)-2-hydroxy-1-
T NAj ot [(hydroxyamino)carbonyijpropyl}-1,1'- 351.3
[ biphenyl-4-carboxamide
&
a21|°
H._CH,
o J[',H
. ‘{_ 2 - " l_ " - U
O NI N-{(1E)1 f?nnylprop 1-cny1]-4. propyl-1,1 308.4
O biphenyl-4-carboxarmide
G
422
N= O
<\__/>—_" N-OH N-hydroxy-4-(pyridin-3-ylethynyl)benzamide | 239.2
423
He, l:j OH Chiral )
« 1 O N 4-(3-hydroxy-3,5-dimethylhex-1-ynyl)-N-
/]/K KHS {(18,2R)-2-hydroxy-1- 363.4
' {(bydroxyamino)carbonyljpropyl} benzamide
424

193




Example Structure Name MH+
O}I Chiral
4'-ethyl-N-{(1R,2R)-2-hydroxy-1-
/©)L [(hydroxyamino)methyl}propyl}-1,1'-biphenyl4{ 329.4
_ 4-carboxarnide
425
Chlml
4'-ethyl-N-{(1R,2R)-1-
° ON {(hydroxyamino)methyl]-2- 495
H oH {(pbenylmethylyoxy]propyl}-1,1*-biphenyl-4- ’
_ ’ carboxanride
426 | >
e :
' Al Jon 4'-sthyl-N-{(5R,6R)-3-hydroxy-6-meihyl-2-
SUPR A oxo-1,3-0xazinan-5-y1]-1,1"-biphenyl-4- 355.4
H,C O carboxamide ’
427
Boion o g O N-((1R,2R)-1-{[({[2-
o *nL&*uN“r% (dimethylamino)ethylJamino) carbouyl(hydro |, .
e S xy)aminohiethyl}-2-hydroxypropyl)-4'-ethyl- )
h {,1"-biphenyl-4-carboxamide
428
poon ;e N-((IR,2R)-1-{[{[(2-
~ ﬁj\_,“*nf\/*“ cyanoethyl)aminojcarbonyl} (hydroxy)amino}] 4255
He ) - methyl}-2-hydroxypropyl)-4'-ethyl-1,1'- ’
~ biphenyl-4-carboxamide
429
a2, o Cavm 4'-cthyl-N-((1R,2R)-2-hydroxy-1-
\ uLvin’\”rj ([hydroxy({[3-(2-oxopyrrolidin-1- 4976
ao e yDprepyljamino} carbonyl)aminoJmethyl}prop ’
yD)-1,1"-biphenyl-4-carboxamide
430
o ph o (IR,2R)3-[({[2-
e OHO’\’ "‘;& (dimethylamino)ethyl)amino } carboayl)}hydro
. i "Lyku’\/”'ag xy)amino]-2-{[(4'-cthyl-1,1"-biphenyl-4- 8577
e o yDcarbonyl]amino} -1-methylpropyl 2-
431 (dimethylamino)ethylcarbamate
§ o o (IR 2R)-3-L{[(2-
d cyanoethyl)amino]carbonyl} (hydroxy)amino}-
juL Jiuw " 2-{[(4'cthyl-1,1'-biphenyl-4- 521.6
e \D/( ylcarbouyljamino} -1-methylpropyl 2-
432 cyanocthylcarbamate
H_ -Ch,
o J;(H
N N-{{1E)-1-[(E)-(hydroxyimino)mecthyljprop-1- 303.4
/@ “OH enyl}-4-propyl-1,1'-biphenyl-4-carboxaniide )
HC T
433

194




Example Structure Name MB+
HC. H OH Chiral
% i
/\/u‘u 2y ou N-{(1S,2R)-2-hydroxy-1-
P L J #fo [(bydroxyamino)carbonyllpropyl}-4-(pyridin-|  340.3
NS = 3-ylethynyl)benzamide
w34 |7
’ neHoy  Chimd ‘
o i
~ R ~OH N-{(18,2R)-2-hydroxy-1-
P l o [(hydroxyamino)carbonyl)propyl}-4-[3- 306.3
Z (methylamino)prop-1-ynyl]benzamide
a5 "
Nathas N-{(1S)-1-[(dimethylamino)methyl]-2-
@ : \f‘l \ [ (hydroxyamino)-2-oxoethyl]-4'-ethyl-1,1"- 356.4
HC 0o o biphenyl-4-carboxamide
436 .
H°c o o N—[I-(N-h}fdruxycarbamoylnlethyl)(1R,2R)—2-
) o hydroxypropyl][4-(4- 357.4
e ° HoH - ethylphenyl)phenyl]carboxamide
437 '
™ G N-[(18)-1-[(diethylamino)methyi}-2-
) 'g:g{ Ci, (hydroxyarmino)-2-oxocthyl]-4'-ethyl~1,1- 384.5
e ~ 00 o biphenyl-4-carboxamide
438
HC l__-! oM Chiral
) e NoH 4-[(3-aminophenyl)ethynyl]-N-{(1S,2R)-2-
P “H O hydroxy-1- 3544
"2"\©/ z [(hydroxyamino)carbony!]propyl} benzamide
439
: HC. H oh Chiral
o T K 4-[3-(dimethylamino)prop-1-ynyl}-N-{(1S,2R)
. NrHE oH 2-hydroxy-1- : 3204
Hac,ﬁ P A [(hydroxyamino)carbonyl]propyl} benzamide
440
nelon  Chel
0 H. 4-[3-(dimsethylamino)prop-1-ynyl]-N-{(15,2R)
Ny o ‘ 2-hydroxy-1- 3204
H:C,ﬁH’ & [(hydroxyamino)carbonyl]propyl} benzamide
441
wedon Chel
| \jiﬂ iy o 4-({4-{(aminoacetyl)amino]phenyi} ethynyi)-N
4/(/ {(18,2R)-2-hydroxy-1- 4114
H’NVEN e [(hydroxyaming)carbonyl]propyl} benzamide
442




Example Structure Name MH+
HyCal H OH Chiral
L 3'fluoro-N-{(18,2R)-2-hydroxy-1-
e HIER [(hydroxyamil‘lo)carbonyl]pmpyl}-4'—mcthy1— 3474
L [,1-biphenyl-4-carboxamide
HC
443
5. CH Chiral
H :
Nl.rf N-[(18)-1-formyl-2-methylpropyl}-1,1™-
-H 0 biphenyl-4-carboxamide 2824
444
CH, Chiml
L N-{(18)-1-[(E)-(hydroxyimino)mecthyl}-2- 267 4
methylpropyl}-1,1'-biphenyl-4-carboxamide :
445 ‘
) nj\,{ b N-((1B)-1-{(B)- -
O ‘ NN [(aminocarbonyl)hydrazono]metbyl}prop-1- | 365.4
S “enyl)-4"-propyl-1,1-biphenyl-4-carboxamide
446 |"™C
HC H OH Chisal
/©)?\N/;E(n‘°“ 4. [(4~ammophenyl)eﬂ1ynylj-N—{(lS 2R)-2—
_ . H 7o hydroxy-1- 354.4
O/ [(hydroxyalmno)carbonyl]propyl}benzmmde
N
a7 |™
He H OH' C!ulnfl
/Oj\ J‘:(NHOH 4-{[3{(aminomethyl)phenyljethynyl}-N-
P oo ' {(18,2R)-2-hydroxy-1- 368.4
":NA’\©//‘ : {(hydroxyamino)carbonyl]propyl} benzamide
448 \
Jeedon S INL(2-aminoethyl)-3-({4-[({(1S,2R)-2-hydroxy;
o L B | . 1- . 4255
N S 2 ((hydroxyamino)carbouyl]propyl}amino)carbo
" ayliphenyl}ethynyl)benzamde
449
Chiral
N-((18)-1-{(E)-
H [(aminocarbonyhydrazono Jmethyl}-2- 339.4
methylpropyl)-1,1*-biphenyl-4-carboxamide
H,N o
450
ne H on Chial .
Qiﬂ%n“’" N-{(18,2R)-2-hydroxy-1-
" P ° [(hydroxyamino)carbonyl]propyl}-4-{{3- 410.4
&c’\g”\@f' (propanoylamino)phenyl]ethynyl} benzamide
451 '
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Example

Structure

Name

MH+

452

Chirat

1,07, OH
i,
P

o]

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}-4-{[3-
(morpholin-4-
ylmetlyyDphenyljethynyl} benzamide

438.5

453

Chiral

o

¥
/Cr‘il;(j!—“;?:‘n’m 1

Ped

4-[(3-{[(2-
aminoethyl)aminofinethyl} phenyl)ethynyl]-N-
{(1S,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyl]propyl}benzamide

411.5

454

Chiral

‘ i
HC 0 -

N-[(1R)-2-(hydroxyamino)-1-(hydroxymeihyl);
2-oxoethyi}-4-propyl-1,1'-biphenyl-4-
carboxamide

343.4

455

HG, Chirat

N-{1-(N-hydroxycarbamoylmethyl)(1R,2R)-2-
hydroxypropyl][4-(2-
phenylethynyl)phenyl jcarboxamide

3534

456

WG  CHchiml
_ 4
X

H,E C C / so o ©OH

)

"ethyl-N-[(1R,2R)-1-
{(hydroxyamino)carbonyl]-2-
(methyloxy)propyl]-1,1"-biphenyl-4-
carboxamnide

457

CH,Chiral

,.,cii;iﬁ{;

4-ethyl-N-[(1S)-1-[(ethylamino)methyl]-2-
(hydroxyamino)-2-oxoethyl]-1,1"biphenyl-4-
carhoxarnide

356.4

458

n Chiral

OO,

"-ethyl-N-[(1S)-2-(hydroxyamino)-2-oxo-1-
({[(2S)-pyrrolidin-2-
yimethyl jamino }methyl)ethyl]-1, 1*-biphenyi-4
’ carboxamide

4115

459

/~CH,Chiral

O=0-{$4,

N-[(18)-1-[(ethylamino)methyl]-2-
(hydroxyamino)-2-oxoethyl]-4-
(phenylethyryl)benzamide

352.4

460

{[_ chirl

= W/ E::):gbu

N-[(18)-2-(bydroxyamino)-2-oxo-1-({{(2S)-
pyrrolidin-2-ylmethyl]amino }methyl)ethylj-4-
(phenylethynyl)benzamide

- 407.5

197




Name

Example __Structure MH-+
HG Ghirt
N}'_CH:\ 4'-ethyl-N-((18)-2-(hydroxyamino)-1- {{(1-
: '&;‘—;E methylethyl)aminojmethyl}-2-oxoethyl)-1,1- |  370.5
ng Q C ‘(o ¢ on biphenyl-4-carboxamide
461 | _ ‘
”—Cl’l,chiml :
R 4'-ethyl-N-{(1S)-2-(kydroxyamino)-1-{ {2~
n.;E . (methylanino)ethyljamino} methyl)-2- 385.5
WO oxoethyl}-1,1biphenyl4-carboxamide
462 )
I CHChiral )
. 4"-cthyl-N-((15)-2-(hydroxyamino)-1-{J(1-
B o methylpiperidin-4-yl)aminolmetiyl }-2- 425.5
. c,--@—@—(o;gﬂw oxoethyl)-1,1-biphenyl-4-carboxamide
463 '
P gy N-((18)-2-(hydroxyamino)-1-{[(1-
kl..g:g methylethyl)aminojmethyl}-2-oxoetiryl)-4- 366.4
o & o (phenylethynyl)benzamide
484
Chiral .
e N-{(18)-2-(hydroxyamino)-1-({[2-
— "_gﬁ (mecthylamino)ethylJamino}mcthyl)-2- 381.4
O—=< ,>_J° o oxoethyl]-4-(phenylethynyl)benzamide
465
N,cH,cnn:;l
o Q N-((15)-2-(hydroxyamino)-1-{[(1- _
. : '§:E . methylpiperidin-4-yl)aminojmethyl}-2- 421.5
= oxoethyl)-4-(phenylethynyl)benzamide
Q Q P xoethyl)-4-(phenylethynyl)
466
' " AL N-[(18)-1-{[(2-aminoetiyl)amino Jmethyl} -2~
i ] (hydroxyamino)-2-oxoethyl j-4- 367.4
—(o;g:ﬂ‘o” (phenylethynyl)benzamide
467 '
NH, Chit . . . )
. N,—/ N-[{18)-1-{[bis(2-aminoethyl)amino]methyl}-
. adhe™ 2-{hydroxyamino)-2-oxoethylj-4- 410.5
Q o . ‘(o_qgﬁon (phenylethynyl)benzamide
468
HC. H et N
0. -{(1S,2R)-2-hydroxy-1-
/@’[ yeYy o [(hydroxyamino)carbonyl]propyl}-4-( {4- 481.5
0 S8 7 [(norpholin4- )
N ylacetyl)aminolphenyl} ethynyl)benzamide
469
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o e e naram s B

Example. Siructure Name WMH+
wedon G
@A;;%Y" o N-{(15,2R)-2-hydroxy-1-
P ° {(hydroxyamino)carbonyllpropyl}-4-{[4- 410.4
Hva‘iﬁ P (propanoylamino)phenyljethynyl} benzamide
470
H Chiral .
PO OHn N-{(18,2R)-2-hydroxy-1-
(S R RE oM [(hydroxyamino)carbonyljpropyl}-4-({4- 423.4
. }{ / [(uiﬂuoromethyl)oxy}ghenyl}nethynyl)benzami )
¥ ° e
471
&gc\?‘mg Ghicol
0.0 1,1-dimethylethyl (25)-3-(hydroxyamino)-3-
o M oxo-2-{{(4-{[3-
N,
’ > ﬁ'(g' o (propanoylamino)phenyl]ethynyl} phenyl)carb 495.5
H:c/\n,ﬁ\(j/f/’ . onyljamino}propylcarbamate
472 o
H:C\(iig"‘: Chicad
°fﬁ° 1,1-dimethylethyl (28)-3-(hydroxyamino)-3-
f K 0x0-2-{[(4-pent-1- 390.4
Ny om yuylphenyl)carbonyllamino} propylcarbamate
= .
4713 | W
a NH,  Chiral .
o~ on N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-24
J ow & -
M P oxoethyl]-4-{[3- 3954
we Y (propanoylamino)phenyTjethynyl}benzamide
474
o /NHz Chirai
u"\r oM N-{(18)-}{aminomethyl)-2-(hydroxyamino)-2
o R 290.3
. = oxoethyl]-4-pent-1-ynylbenzamide
H,c
. 475
H
\N,kll\n/NHz '
4-(phenyloxy)benzaldehyde
S . ! 2723
@/O thiosemicarbazone :
476
By
o o 4-(phenyloxy)benzaldchyde semicarbazone 256.3
477
oy
/©/‘§N’NTNH2 4_{[3_
o 5 (trifluoromethyl)phenylloxy) benzaldehyde | 340.3
f-7<©/ thiosemicarbazone
478
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Example

Structure

Name

MH+

479

Hedon Ol

4-{(3,4-diflnorophenyl)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-hydcoxy-1-
[(hydroxyamino)carbonyllpropyl} benzamide

373.3

481

N-{(1S)-1-(aminomethyl)-2-(hydroxyamino)-24
oxocthyl]-4-(4-phenylbuta-1,3-
diynyl)benzamide

348.4

482

N-[(18)-1-(aminomethyi)-2-(hydroxyamino)-2;
oxoethyl]-4'-propyl-1,1'-biphenyl-4-
carboxamide

3424

483

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2;
oxoethyl]-1,1:4",1"terphenyl-4-carboxamide

376.4

484

N-{(18,2R)-2-hydroxy-1-
[(hydvoxyamino)carbonyl}propyl}-1,14',1"-
{erphenyl-4-carboxamide

391.4

485

1,1-dimethylethyl (25)-2-[({4-[(4-{[({[(1,1-

dimethylethyl)oxy]carbonyl}amino)acetyl]ami A

no}phenyl)ethynyl]phenyl} carbonyl)amino]-3-
(hydroxyamino)-3-oxopropylcarbamate

596.6

486

N-{(18,2R)-1-(hydrazinocarbouyl)-2-
hydroxypropyll-4-(phenylethynyl)benzarnide

338.4

487

2-[(2S,3R)-3-hydroxy-2-( {[4-
(phenylethynyl)phenyljcarbonyl} amino)butano
yllhydrazinecarboxamidc

381.4
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N

Example Strueture Name +
' nelon  Chiml
< ON %’n‘on , N-{(18,2R)-2-hydroxy-1-
1oey /‘i\r H Mo [(hydroxyamino)carbonyl]propyl}-4-[(2- 353.4
Eij// methylphenyl)cthynyl]benzamide
. =
488
HE, H on Chiral
PN N-{(18,2R)-2-hydroxy-1-
[ HHES [(hydroxyamino)carbonyl]propyl}-4-[(3- 355.4
’{°\©/¢ hydrexyphenyl)ethynyl]benzamide
489
‘ Helon  Chiral . .
ﬁﬂ L Noon 4-({3-[(aminoacetyl)amino]phenyl} ethynyl)-Nj
. P o {(1S,2R)-2-hydroxy-1- 411.4
WYY [(hydroxyamino)carbonylpropyl} benzamide
490
O}__,qﬁ«:,, Qi 4. {[4_
YRy ({I(cyanomethyDamino]acctyl}amino)pheayl] | - 5
i ,©/ ethynyl}-N-{{18,2R)-2-hydroxy-1- )
N [(hydroxyamino)carbonyl]propyl} benzamide
491
Qeme | 4 ethyl-N-{(1S)-2~(hydroxyamino)-2-0xo-1-
o [(tetrahydro-2H-pyran-4-
“-Qﬁ ylamino)methy!]ethyl}-1,1'-biphenyl-4- 4125
HC 00 oK carboxamide
492
<,:°) Chlral N-{(18)-2-(hydroxyamino)-2-oxo-1-
' [(tetrahydro-2H-pyran-4-
e H—g:g ylamino)msthylJethyl}-4- 4085
I WA W (phenylethynyl)benzamide
493 '
FY e | 4-(4-chlorophenyl)ethynyl]-N-{(18,2R)-2-
\,,7,——.@) N 3 hydroxy-1- 373.8
G’CY [(hydroxyamino)carbonyl}propyl} benzanude
494
| o e N-{(1S,2R)-2-hydroxy-1-
_,/,_’O)L Ny [(hydroxyarpino)carhonylipropyl} -4-{(4- 3534
we L methylphenyl)ethynyljbenzamide
495
HC. OH  Chiml A i
J"LNJ’Yn-OH 4-(2-fluorophenyl)ethynyl]-N- {(18,2R)-2-
H g hydroxy-1- 3574
. [(hydroxyamino)carbonyl]propyl} benzamide
496
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Example

Structure

Name

MH+

497

H Ca O
_ ”J/Yn_m.
o

4-[(3-fluorophenyl)ethynyl]-N-{(1S,2R)-2-
hydroxy-1-
[(kydzoxyamino)carbonyl}propyl} benzamide

3574

498

1,0, Chlral
@, /Oiuj;(ﬁ—oa

4-[(4-flnorophenyl)ethynyl]-N- {(1S,2R)-2-
hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

3574

499

H,Ga_.OH Chlre?
H-on
v u}wQ’r“”C\]i g\'ﬁ:

4-{(4-
{[(cyclopropylamino)acetyljamino}phenyl)eth
ynyl]-N- {(1S,2R)-2-hydroxy-1~-
{(hydroxyamino)carbonyl]propyl}benzamide

451.5

500

Chkkd

‘/CYL%,N-W

ML g

a({a-({L2-

(dimethylamino)ethyl]amino}acetyl)aminolph
enyl} cthynyl)-N-{(18,2R)-2-hydroxy-1-

[(hydroxyamiro)carbonyl]propyl}benzamide

4826

501

H, o Cvral
8 Hl-on
“i“: i n/\,ﬂ_iu _C),_m‘ {?%

4-({4-{({[2-
(acetylamino)ethyl]amino}acetyl)amino}pheny
[}ethynyl}-N-{(18S,2R)-2-hydroxy-1-

[(bydroxyamino)carbouyllpropyl}benzamide

496.5

502

lgo\(cH Chiee:

Cg (I g A N)YR "

N-{(18,2R)-2-hydroxy-1-
[(hydroxyaminc)carbonyl]propyl}-4-{ {4-[({]3-
(2-oxopyrrolidin-1-
yDpropylJamino}acetyl)amino]phenyl} ethymyl
Ybenzamide

536.6

503

Chirmt

W-on
Qe 2 L "'@iu);r

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}-4-{[4-
({[(pyridin-3-
ylmethyl)aminolacetyl} amino)phenyljethynyl}
benzamide

§02.5

504

n‘cj:‘jﬂ- ol
oY

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{[4-({[(2-
pyndin-2-
ylethyl)aminojaceiyl} amino)phenyljethynyl}b
cnzamide

516.6

Jwe™ ‘)‘ﬁ

HCa OH o

R-cn
O ulr

N-{(15,2R)}-2-hydroxy-1-
[(hydroxyamino)carbony!]propyl}-4-[(4-{[(4-

- methylpiperazin-1-
yl)acetyl]amino}phenyl)ethynyl]benzamide

484 6
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Example

Structure

Name

MH+

506

on it
n’ﬂ"

o
Oty O

4-({4-{(1,4'-bipiperidin-1"-
ylacetylyaminolphenyt} ethynyl}-N-{(18,2R)-2
hydroxy-1-
[(hydroxyamino)carbonyl]propyl}benzamide

562.7

507

o oH Gl

Hon
oSN J,mQ"u X

1-(2-{[4-({4-[({(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl jpropyl } amino)carbo
nyl]phenyl}ethynyl)phenyljamino}-2-
oxoethyl)piperidine-4-carboxamide

522.6

508

C"j/ H’O’“ W’LN"W’/W

N-{(15,2R)-2-hydroxy-1-
[Glydroxyamnm)carbonyl]propyl} 4-[(4-
{[(piperidin-3-
ylamino)acetyljamino} phenyl)ethynyl Jbenzam
ide

4946

509

N-{(18,2R)-2-hydroxy-1-
[Chydroxyamino)carbonyl]propyl}-4-{(4-
{[{piperidin-4-

ylammo)awfyl] amino}phenyl)ethynyllbenzam

ide

494.6

510

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-{(4-
({{(piperidin-2-
vimethyl)aminclacetyl} amino)phenyl]ethynyl}
benzamidé

508.6

511

N-{(18,2R})-2-hydroxy-1-
{(hydroxyamino)carbonyl]propyl}-4-{[4-
({[(pipenidin-3-
y]methyl)annno]acetyl} amino)phenyl]ethynyl}
benzamide

508.6

512

4-[(4-{[(3-aminopyrrolidin-1-
yl)acetylJamino} phenyl)ethynyl]-N-{(1S,2R)-
2-hydroxy-1-
[(hydroxyamino)carbony{lpropyl} benzamide

480.5

513

A4-({4-[(azcpan-1-

ylacetyl)aminoJpheny!} ethynyl)-N-{(1S,2R)-2

hydroxy-1-
[(hydroxyamino)carbonyllpropyl} benzamide

493.6

514

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl}-4- {[4-({j(4-
morpholin-4-
yiphenyl)amino]acetyl} amino)phenyl]ethynyl}
benzamide

572.6
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Structure

Name

MH+

- ILxample

No«
A ﬂJY
PN LP’O’

N-[(15)- 1-(aminomethyl)—fl-(hydroxyaﬁlino)-}

oxoethyl}-4-{[4-({[(2-
hydroxyethyl)amino]acetyl} amino)phenyljethy
nyl}benzamide

440.5

515

516

ﬁ-ou
e

N-[(18)-1-{(aminomethyl)-2-(hydroxyaminoc)-2/

oxoethyi}-4-[(4-
{[(cyclopropylamino)acetyllamino } phenyl)eth
ynyljbenzamide

436.5

517

Cikead

H.'
[+ ]
2 M
3’ 0 . - x n
[P ey Oy

N-[(1S)-1-(aminomethy1)-2-(hydroxyamino)-2{

oxocthyl]-4-({4-[({[3-(2-oxopyrrolidin-1- -
yDpropyljamino}acetyl)amino]phenyl} ethynyl
)benzamide

521.6

518

fQ'LuJY“ .

iy
ey

N-{(1S)-1-(aminomethyl)-2-(hydroxyamino)-21

oxoethylj-4-{(4- {[(4-methylpiperazin-1-
yl)acetyl}amino } phenyl)ethynyljbenzamide

479.6

519

N-{(1S)-1-(aminomethyl)-2-(hydroxyamino)-2;
oxoethylj-4-{[4-({[(pyridin-3-
yhnethyl)amino Jacetyl} amino)phenyljethynyl}
benzamide

487.5

520

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2;
oxoethyl}-4-({4-[(piperidin-1-
ylacetyl)amino]phenyl }ethynyl)benzamidc

464.5

521

JuCaon o

-, ,l,:[* H-cn
o M

| 4-{[4-({[2-
hydroxyethyl)aminoJacetyl}amino)phenyl]etiy
nyl}-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl} benzamidc

455.5

522

c)’f,cttr Chriral
-
b n—u‘

W™

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylfpropyl}4-( {4-I({[2-
(methyloxy)ethyljamino} acetyl)umino}phenyl}

ethynyl)benzamide

469.5

523

- o

ﬂ “vs
b
oN"*—/ u"(.-r O/L

N-{(1S,2R)-2-hydroxy-1-
[(bydroxyamino)carbonyl}propyl}-4-({4-
[({methyl[2-
(methyloxy)ethyl}lamino}acetyl)amino Jphenyl}

ethynyl)benzamide

483.5




Example

Struciure

Naine

MO+

AAGa Ot i
\’~ o
LT
oH,
Wy PR N /Ln‘{:}/

n:n,

4-{a-({I2
(dimethylamino)ethylj(methyl)aminoJacetyl}a
mino)phenyljethynyl) -N-{(18,2R )-2-hydroxy-
1-[(hydroxyamino)carbonyl [propyl} benzamidc

496.6

524

525

Ch - l&c:q”" -
s o

4-{[4-({[(3R)-3-(dimethylamino)pyrrolidin-1-

ylfacetyl}amino)phenyl]ethynyl}-N-{(1S,2R)-
2-hydroxy-1-

[(hydroxyamino)carbonyljpropyl}benzamide

508.6

526

,C, Chicsl
ﬁ\ H OH
":c".i

.,JT@‘

4-{[4-({[(3S)-3-(dimethylamino)pyrrolidin-1-

yljacetyl}amino)phenyljethynyl}-N-{(1S,2R)-
2-hydroxy-1-

[(hydroxyamino)carbonyl]propyl} benzamide

508.6

527

Crizal

c—a DM‘“KWN
u. Ay
(e Wil

4-{{4-({{[(3R)-3-(acetylamino)pyrrolidin-1-
yljacetyl} amino)phenyl]ethynyl}-N-{(15,2R )~
2-liydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

522.6

528

L0 cw ntra

..J’L,,»@" Oy

4-{4-({[(35)-3-(acetylamino)pyrrolidin-1-
yllacetyl} amino)phenyl]ethynyl }-N-{(1S,2R})-
2-hydroxy-1-
[(kydroxyamino)carbonyl]propyl} benzamide

522.6

- 529

G OH Okt

@rn 4’?‘[:1 j:r\),zn'{x)i ¥

4-{[4-({[(3R)-1-azabicyclo{2.2.2]oct-3-
ylaminoJacetyl} amino )phenyl]ethynyl} -IN-
{(18,2R)-2-hydroxy-1--
[(hydroxyamino)carbonyljpropyl} benzamide

520.6

530

@\n_xu{?"’”@ﬁ%

4-{[4-({((3S)-1-azabicyclo{2.2.2]oct-3~
-ylaminoJacetyl} amino)phenyl]ethynyl}-N-
{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

520.6

531

AQCLD:I: Chimal
“HH —".!‘;"i ” o e
g e

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-({4-
[({[(2R)-pyrrolidin-2-
yimethyllamino} acetyl)aminolphenyl} ethynyl)
benzamide

484.6

532

Ho\ L OoH vl
QO
Ry _R-om

N
df,u.i,, ‘(j/nx/(,sf o

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyammino)carbonylipropyl} 4-({4-
[({[(2S)-pyrrolidin-2-
yimethylJamino}acetylamnino]phenyl} ethynyl)
benzamide

494.6

208




Example

Structure.

Name

MHE+

533

Chiend

B
oY
oo MR LT °
W Y i

4-{14-({[3-
aminocyclohexyl)aminoJacetyl }amino)phenyl]
ethynyl}-N-{(158,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyljpropyl} benzamide

508.6

534

. é";ﬁ“u cring
N0
Cu-iu’(.} J?’C?//L s

N-{(1S,2R)-2-hydroxy-1-

-[(hydroxyamino)carbonyl]propyl}-4-[(4-{{(3-

hydroxypiperidin-1-
yDacetyl]lamino} phenyl)ethynyl|benzamide

495.5

535

Chirat
~OH

e
H-a
‘o B - T . u 5
Q3 Cr <t

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl }-4-{[4-({[(3-
morpholin-4-
ylpropyl)amino}acctyl} amino)phenyljethynyl}
benzamide

538.6

536

L

Jueaon i
<o, AL H-on
F»,v:,‘ir@ III‘(

o
e lo A A )

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-{[4-({[(2-
methylpropyl)aminoJacelyl}amino)phenyljeth

yny!} benzamide

467.5

537

CHimd

‘_I‘l,c OoH
e

a4

{[(ethylamino)acetyl]amino } pbenyl)ethynyl]-
N-{(18,2R})-2-hydroxy-1-

[(hydroxyamino)carbonylipropyl} benzamide

439.5

538

OH:C OHn Creni
ST
N u \

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl} 4-({4-
[(piperidin-1-
ylacetyl)aminoJpheny!} ethyny!)benzamide

4795

539

WO OH (et
Hoom
.Mﬂin‘c\fﬂ’\r‘)’il’%

N-{(1S,2R)-2-hydroxy-1~
[(hydroxyamino)carbonyl]propyl} -4- {[4-({[(3-
hydroxypropyl)amino]acetyl} smino)phenyljet

hynyl}benzamide

469.5

540

M (1] Cre
o
1=K . 3

%C,O\/\,ns}q‘ﬁ ‘(:r *

N-{{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl }4-({4-[({{3-
(nethyloxy)propyljamino}acetyllaminoJpheny

1} ethynyl)benzamide

483.5

541

HC, O% G

¥ HI
X i""OA K o e
u{/\,ﬂju"@/

4-{[4-({((2-
cyanoethyl)amino]acetyl} amino)phenyl]ethyn
y1}-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl ybenzamide

464.5

206




Lot

SAS] 4

opmrezEaq(JAUAO {Aua
ydfourtue(14y00e { onrmefjAme (ommeAyzowmip)
-eIl-p})-+-lidmeoxo
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o
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N

89

oprutezuoq(JAuAT ]
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Example Structure Name MIi+

. o | N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2;
g Y oxoothyl}-4-{[4-({[[2-
rsm.,fv"‘J‘n{-) ‘ (dimethylumine)othyl](methyl)amino)acetyl}a
' mina)phenyljethynyl}benzamide

481.6

551

B, e 4 ‘( {4’[( {[2‘
_C\-]lnj}»"-m (acetylamino)ethyljamino}acetyl)amino Jpheny
’ 1} ethyayl)-N-[(1S)-1-(aminomethyl)-2-
(hydroxyamino)-2-oxocthyl]benzamide

481.5

552

o IN-[(18)1{aminomethyl)-2-(hydroxyamino)-2;
i nJYu.m oxoethyl}-4-{[4-({[(2-

g °u—-\r,. ALY ' cyanoethyl)amino Jacetyl famino)phenyllethyn 449.5

yl}benzamide

o e | N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-24

P e oxoethyl}-4-{[4-({[(2-pyrrolidin-1-
Orv“"‘n = ylethyl)amino]acetyl }amino)phenyljethynyl }b
cnzamide

493.6

554

b om | N-[(18)-1-(aminomethyl)-2-(hydroxyamine)-2
o YR oxoethyl]-4-({4-{({[4-
oy A LT (dimethylamino)butyljamizo}acetyl)aminolph
’ enyl}ethynyl)benzamide

495.6

555

' nﬂ:’“ N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)}-24
A (‘7"‘”@1‘{ b oxoethyl]-4-({4-[(morpholin-4- 466.5
- " ylacetyDamino]phenyl} ethynyl)benzamide

- 556

Y o™ [P Hominemediyh2-bydroryamino) 2
O e r\),...r/(‘fj' Y oxoethyl]-4-({4-[(azepan-1- 478.6
N N ylacetyl)amino]phenyl} ethynyl)benzarmide

557

"'"J‘ N 1 | NH{(18)-1-(aminomethyl)-2-(hydroxyamino)-2;
_,\ryQiu oxoethyl]-4-({4-[(pyrrolidin-1- 450.5
OnAgd ylacetyl)aminolphenyl} ethynyl)benzarnide

558

1-{2-[(4-{[4({[(1S)-1-(aminomethyl)-2-
O (hydroxyamino)-2-
J},no.. oxocthyl]amino }carbonyl)phenyljethynyl}phe| 507.6
: nyl)amino|-2-oxoethyl} piperidine-4-
carboxamide

559

208
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Structure

Name

M-+

560

R, Qi
N
A

.-‘-"’J'at? N )

4-{[4-({[(3R)-3-(acetylamino)pyrrolidin-1-
yljacetyl} amino)phenyl]ethynyl}-N-[(1S)-i-
(aminomethyl)-2-(hydroxyamino)-2-
oxocthyllbenzamide

507.6

561

Chieal

o™ i H-on
B t‘JLn_r)’ ol )\

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2

oxoethyl]-4-{[4-({[(3R)-3-
(dimethylamino)pyrrolidin-1-
ylJacetyl} amino)phenyljethynyl} benzamide

493.6

562

"’A"JY Chtra!
0 ey
SWes Y

N-[(1S)-1-(aminomethy!}-2-(hydroxyamino)-2
oxocthyl]-4-[(4-{[(3-aminopyrrolidin-1-
yhacetylJamino}phenyllethynyl]benzamide

465.5

563

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-21

oxocthyl}j-4-{(4-{[(piperidin-3-
ylamino)acetyljamino} phenyl)ethynyl]benzam
ide

4796

N-{(1S)-1-(aminomethyl)-2-(hydroxyamino)-2;

oxoethyl}-4-[(4-{[(pipcridin-4-
ylamino)acetyllamino}pheny)ethynylbenzam
ide

479.6

565

N-[(1S)-1«(aminomethyl)-2-(hydroxyamino)-24

oxoethyl]-4- {[4~( {[(pipcridin-2-

-|ylirethyl)amino]acetyl } amnino)phenyl]ethynyl}

benzamide

493.6

566

"W Crew

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethylj-4-{[4-({[(pipcridin-3-
ylmethyl)aninoJacetyl}amino)phenyljethynyl}
benzamide

493.6

567

' BN it
g O D
o

Cr

N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2-

oxoethyl]-4-{[4-({[(pyridin-2-
ylmethyl)amino)acetyl }amino)phenyljethynyl}
benzamide

487.5

568

e e

~¥% f] u—o‘l
USRS A,

N-[(1S)-1-(aninomethyi)-2-(hydroxyamino)-2;

oxoethyl]-4-{[4-({[(pyridin4-
ylmethyl)aminoJacetyl}amino)phenyllethynyl}
benzamide

487.5

209
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Name

MII+

Example

569

N-{(1S)-1-(aminomethyl)-2-(hydroxyamino)-2;
oxoethyl]-4-{[4-({[(2-pyridin-2-
ylethyl)aminoJacetyl} amino)phenyljethynyl}b
enzamide

501.6

570

| ylethyl)aminoJacetyl} amino)phenyljethynyl}b

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2{
oxocthyl]-4-{[4-({[(2-pyridin-3-

enzamide

501.6

571

N-{(1S)-1-(aminomethyl)-2-(hydroxyamino)-24

"~ oxoethyl}-4-{[4-({[(2-pyridin-4-

ylethyl)aminoJacetyl }amino)}phenyljethynyl}b
enzamide

501.6

572

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-[(4-
{[(phenylamino)acetylJamino }phenyl)ethynyl)
benzamide

472.5

5§73

N-[(1S)-1-(aminormethyl)-2-(hydroxyamino)-24
oxoethyl}-4-{[4-~
({{(phenyimethyl)amino]acetyl}amino)phenyl}}

ethynyl} benzamide

486.5

574

uiw@—f”:ri e

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-{{4-({{(2-
phenylethyl)aminoJacetyl}amino)phenyljethyn

yl}benzamide

500.6

575

- £, O»«C)il‘l!fum |

N N

N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2:
oxocthyl}-4-({4-{(1H-imidazol-1-
" ylacetyl)amino]phenyl} ethynyl)benzamide

4415

576

N-{(1S,2R)-2-hydroxy-1-
[(hydmxyarmno)carbonyl]propyl}-4-({4 [(1H-
imidazol-1-
ylacetyl)aminolphenyl} ethynyl)benzamide

462.5

577

N-{(18S,2R)-2-hydroxy-1-
[(bydroxyamino)carbonyljpropyl}-4-[(4-
{[(phenylamino)acetylJamiuo }phenyl)ethynyi]
benzamide

487.5

210

-



Example

Struciure

Name

MH+

578

Wla .OH et
_i:]"‘ij mj\g"“"

_‘_.ﬁ._ )O_n Tf,z-::-

&

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} -4~ {[4-({[(2-
phenylethyl)amino]acetyl } amino)phenyijethyn,

yl}benzamide

515.6

579

on Caieal

. c"‘ )
i f.‘u«{f'w g

Gy L

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}-4-{[4-({{(3-
phenylpropyl)amino]acetyl} amino)phenytjcthy

nyl}benzamide

529.6

580

a0
{[(aminoacetyl)anino}methyl}phenyl)ethynyi]
N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl) benzamide

425.5

581

4-[(2-amnivopyrinidin-5-ylethynyl]-N-
{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl|propyl} benzamide

356.4

582

4-[(4-acctylphenyl)ethynyl |-N-{(18,2R)-2-
hydroxy-1-
[(hydroxyamino)carbonyljpropyl}benzamide

381.4

583

N-{(1S,2R)-2-hydroxy-1-
{(hydroxyamino)carbouyl]propyl}-4-{(4-{I({2-
[4-(phenylmethyl)piperazin-1-
yllethyl}amino)acetyljamino} phenylethynyl]b
cnzamide

613.7

584

a-{[4-

({[(aminoacetyl)amino]acetyl} amino)phenylje|

thynyl}-N-{(1S,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyl]propyl} benzamide

468.5

585

4-{[4-({[4-(2-hydroxyethyl)piperazin-1-
yl}acetyl}amino)phenyljethynyl}-N-{(1S,2R)-
/ 2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

524.6

586

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-({4-
{({(3R)-3-[(triflucroacetylamino]pyrrolidin-1-
yl}acetyl)amino]phenyl}ethynyl)benzainide

576.5

211




Example

Structure

Name

MH+

587

et .1-@—-=—O-f<°"_°§-° -

¢ oM

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamiino)carbonyl]propyl}-4-[(4-
{[(methylamino)acetyl]amino } phenyl)ethynyl]
bepzamide

4255

588

5 (OO

Chiml

Pl

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-({4-
[(piperazin-1-
ylacetyl)amino}phenyl}cthynyl)benzamide

480.5

589

d’ﬁ n-@—*— &

OH

N-{(1S,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyllpropyl} -4-{[4-
({[(pyridin-2-
ylmethyl)amino)acetyl} amino)phenyl]ethynyl}
benzamide

502.5

590

/-<O. %c> Chiiat
OO
ST

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} -4-{[4-
({[(pyridin-4-
ylmethyl)aminoJacetyl Jamino)phenyl]ethynyl}
benzamide

502.5

591

Chieat

OH

g u*@-"‘"@*m

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{[4-({[(2-
pyridin-3-

-| ylethyljamino]acetyl}amino)phenyljethynyl} b

enzamide

516.6

- 592

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-{[4-({[(2-
pyridin-4-
ylethyl)aminoJacetyl}amino)phenyljethynyl}b
enzanuide

516.6

- 593

4-({4-[({[(2-
fluorophenylymethyl]amino } acetyl)amino]phe
nyl}ethynyl)-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

519.5

A {411 2-
chlorophenyl)methyljamino}acetyl)aminojphe
nyl}ethynyl)-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

536.0

594

595

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-[(4-{[({{2
(methyloxy)phenylJmethyl} amino)acetyljamin

o }phenyl)ethynyljbenzamide

531.6
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Example

Structure

Name

MH+

556

da e @—”—C ;‘E:.

4-({4-[({IG-
tluorophenyl)methyljamino } acetyl)amino)phe
nyl}ethynyl)-N-{(1S,2R)-2-hydroxy-1-
[(bydroxyamino )carbonyl]propyl} benzamide

518.5

597

o NQJ—Q«

a

4-({4-[({IB-
chlorophenyl)methylJamino} acetyl)amino jphe
nyl}ethynyl)-N-{(15,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyl]propyl }benzamide

536.0

598

/—QD o Chirz)
dﬂ u—@—*@—fn :

o~chy

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}4-[(4-{[({{3
(methyloxy)phenyl]methyl} amino)acetyl]amin
o}phenyl)ethynyllbenzamide

531.6

599

/_(D / 0:\‘,‘0 . Chirs)
= O e
et 258

cHy’

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-({4-{({[(3
methylphenyl)methyl jJamino} acetyl)aminojphe

nyl} ethynyl)benzamide

5156

600

' 1= O o

C@i Sy
.

N-{(18,2R)-2-hydroxy-1-.
[(bydroxyamino)carbonyl]propyl}-4-{(4-{{({[3
(trifluoromethyl)phenyljmethyl} amino)acetyl}

- amino}phenyl)ethynyljbenzamide

569.5

601

Chlral

N-{(185,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl} -4-{[4-
I3
[(trifluoromethylyoxylphenyl}methyl)aminoJac
etyl}amino)phenyljcthynyl} benzamide

585.5

802

({4 [({[4-
fluorophenyl)methyl]lamino } acetyl)amino jphe
nyl}ethynyl)}<N-{(18,2R)-2-hydroxy-1-
[(hydroxyamivo)carbonyl]propyl}benzamidc

519.5

603

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl}-4-({4-[({[(4
methylphenylymethyllamino}acetyl)amino]phe

nyl}ethynyl)benzamide

515.6

604

o4 E-{IAE-
(dimethylamino)phenylJmethyl} amino)acetyl]
amino }phenyl)ethynyl}-N-{(1S,2R)-2-hydroxy:

1-[(hydroxyamino)carbonylpropyl} benzamide)

544.6

213




Example

Structure

Name

M+

r\
R e e
L

N-{(15,2R)-2-hydzoxy-1-
[(kydroxyamino)carbonyl]propyl}-4-[(4-{[({[4
(trifluoromethyl)phenyl Jmethyl} amino)acetyl]
amino} phenyl)ethynyllbenzamide

569.5

606

4[(4~{[({[4-flvoro-2-
(triflnoromethyl)phenyl Jmethyl} amino)acetyl]

amino } phenyl)ethynyi]-N- {(1S,2R)-2-liydroxy|

1-[(hydroxyamino)carbonyl]propyl} benzamide

587.5

607

N

4-({4-[({{(2,4-
difluorophenyl)methylJamino} acetyl)amino)ph
enyl}ethynyl}-N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

537.5

608,

-({4-[({[(2.4-
dichlorophenyl)methyl]amino }acetyl)amino]p
. henyl} ethynyl)-N-{(1S,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyl]propyl}benzamide

570.4

609

Crhal

Qr‘é Y

4-{[4-({[(2-

-| fluorophenyllamino]acetyl} samino)phenyllethy

nyl}-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl }benzamide

505.5

610

£ o T
3 "’Mﬂu{ﬁ"
o oH

4-{[A-({[(4-
fluorophenyl)aminolacetyl} amino)phenyllethy
nyl}-N-{(1S,2R)-2-hydroxy-1-

1 [(hydroxyamino)carbonyl]propyl}benzamide

505.5

611

(= LT

o ufr*—@-i"% .

A({4-[({[3,5-
difluorophenyl)methyl]amino }acetyl)amino]phi
enyl} ethynyl)-N-{(15,2R)-2-hydroxy-1-
[(hydroxyaminoe)carbonyl|propyl }benzamide

537.5

612

O RO~y

4-{[4-({[(4-
bromophenyljaminojacetyl) amino)phenyljcthy,
nyl}-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl }benzamide

566.4

613

../_'i... ¢ % -
" i} !!\.7“’_(.. h{;:

4-({4-[({[4-
{dimethylamino)phenyljJamino}acetyl)ainino]p
henyl}ethynyl)-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

530.6

214
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Example Structure Name MIL-
S N_[(1S)u1-(aminomethyl)—2~(hy<lroxyanﬁqo)-2J
o j,(}i;i)\g»‘*‘“* : oxoethyl]-4-[(4-{[(2S)-2- 4104
rgug"‘_u"'\;)’ aminopropanoyljamino}phenyl)ethynyljbenza )
o mide
614
‘ - aiat [ N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2-
oM™ ;rﬁf‘(::))‘ ﬁjﬁ\;ﬁ—“. °X00ﬂ1y1]‘4'[(4-{[(2R)'2' 410.4
Rohieg™ < aminopropanoyl]amino }phenyl)ethynyllbenza ’
o ’ mide
615
, ;‘"JYQ o™ IN-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2;
5 (},@*n ¥ oxoethyl]-4-| (4- {[(2S)-2-amino—4- 4525
o ’\,ﬂx: = methylpentanoytlamino }phenyl)ethynylfbenza o
oy mide
616
e 4-[(4-{[(2S,3R)-2-amino-3-
o Wﬂ@-)‘u Y hydroxybutanoyljamino }phenyl)ethynyl]-N- 4405
i ] [(18)-1-(aminomethyl)-2-(hydroxyamino)-2- i
il ' oxoethyl]benzamide
617
,QFJY”*’“M 4-[(4-{[(2S)-2-amino-4-
R i e i -N-
e (&ﬂ ’(/}7.—:: L _cyqnobutax?oyl]annno}phcnyl)ethyn)fl] N 4495
SR [(1S)-1-(aminomethyl)-2-(hydroxyamino)-2-
Sy ' oxoethyl]benzamide
618
v %;J\(ﬂ-www N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2-
F @’“@i Y oxocthyl}4-[(4-{[(28)-2,3~ |
s di_anﬁnopropanoyl]amho}phenyl)ethynyl]benﬂ
Ty amide
619
e ] Nk (28)-N-(4-{[4-({[(1S)-1-(aminomethyl)-2-
o ,.__,;/OJ’NJ}" o (hydroxyamino)-2- 4365
Ng’(j . oxoethyl[amino} carbonyl)phenyljethynyl} phe '
H * nyDpymrolidine-2-carboxamide
620
S . Chlrod (2S)—N-(4—{[4—({{(13)-1~(amjuomeﬂlyl)-2-
s o (hydroxyamino)-2- 4505
7 -l oxoethyljamino} carbonyl)phenyljethynyl} phe y
) nyl)piperidine-2-carboxamide
621
y it N-(4-{{4-({{(1S)-1-(amimomethyl)-2-
H- A
N/J\’/jiﬂj\g' > (hydroxyaming)-2- 450.5
(:]j‘ L d oxoethyljamino} carbonyl)phenyl]ethynyl} phe ’
i nyl)pipcridive-3-carboxamide
822




Example

Structure

Name

MO+

623

M Crarsd

/O*nkf

4-[(4-{[(28)-2-amino-3-( | H-imidazol-4-
yDpropanoyl]amino}phenyl)ethynyl]-N-[(18)-
I~(aminomethyl)-2-(bydroxyamino)-2-
oxocthyljbenzamide

476.5

624

N-[{1S)-1-{aminomethyl)-2-(hydroxyamino)-2

oxocthyl]-4-[(4-
methylphenyl)ethynyl]benzamide

3384

625

N-[(1S)-1<(aminomethyl)-2-(hydroxyamino)-21

oxoethyl]-4-[(2-
* fluorophenyl)ethynyl]benzamide

3423

626

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-

oxoethyl]-4-[(3-
fluorophenyl)ethynyljbenzamide

3423

627

N-[(I‘S) 1-(aminomethyl)-2-(hydroxyamino)-2;

oxoethyl]4-[(4-
fluorophenyl)ethynyljbenzamide

3423

628

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-2

' oxoethyl]4-f(4- ,
chlorophenyl)ethynyljbenzamide

358.8

629

4-[(4-{[(2S)-2-amino-4-
methylpentanoyl}amino } phenyl)ethynyl}-N-

{(18,2R)-2-bydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

467.5

630

. 4-{(4-{{(25)-2-amino-4-
cyanobutanoyl]amino} phenyl)ethynyl]-N-
{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}benzamide

464.5

631

4-[(4-{[(25)-2,3-
diaminopropanoyljamino} phenyl)ethynyl}-N-
{(1S,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyl]propyl}benzamide

440.5
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Example

Structure

Name-

M+

632

&c cH Cilral

. N-:
\Aﬁ/O, ﬁ (vii]

N-f4-({4-{({(15,2R}-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} amino)carbo
nyl]pheny!}ethynyl)phenylipiperidine-3-
carboxamide

485.5

633

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-({3-
[(morpholin-4-
- ylacetyl)amino}phenyl} ethynyl)benzamide

481.5

N-{(18,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyl]propyl}-4-(pyrazin-

2-ylsthynyl)benzamide

341.3

634

635

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-({4- [({[3-
(1H-imidazol-1-
yl)propyl]aunno}acety])ammo]phenyl} cihynyl
Ybenzamide

519.6

636

N-{(18)-2-(hydroxyamino)-1-{[({[3-(1H-
imidazol-1-
yl)propyllamino}acetyl)aminomethyl}-2-
oxoethyl)-4-(phenylethynyl)benzamide

489.5

637

igc Chiral

it

4-({4-{({(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylipropyl }amino)carbo
nyljphenyl}ethynyl)benzoic acid

383.4

638

N-(2-{[4-({4-[({(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl }amino)carbo
nyl]pbenyl}cthynyl)phenyljamino}-2-
oxoethyl)-1,3-benzodioxole-4-carboxamide

559.5

639

4-({4-[(@R)-2-{[(2R)-2,5-
diaminopentanoyljamino } -4-
phenylbutanoyl}amino]phenyt} ethynyl)-N-
{(18,2R)-2-hydroxy-1-
[(hydroxyamino)catbonyl]propyl}benzamide

629.7

840

4-{(4-{[(2R)-2-amino-4-
phenylbutancyljamino} phenyl)ethynyl]-N-
{(1S,2R)-2-hydroxy-1-
.{(hydroxyamino)carbonyl]propyl} benzamide

515.6

217




Example

Struciure

Name

MH+

641

/«T‘in% A ‘o
o A JO/

4-[(4-{[(28)-2-amino-3-
phenylpropanoyl}amino} phenyl)ethynyl]-N-

{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

501.6

642

&
ou aieat
)/Oi e
m,\,nj\ e

4-{[4-({[2-
aminoecthyl)amino]acetyl}amino)phenyl}ethyn
yI}-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl} benzamide

454.5

643

Lqﬂ, aveal

/@rﬁﬁr“

N-{(18)-2-(hydroxyamino)-1-[({ [methyl(1-
methylpiperidin-4-
yDaminolacetyl }amino)methyl|-2-oxocthyl}-4
(phenylethynyDbenzamide

492.6

644

R,

D,u“@f@*'?*

4{(4-
{[(cyclobutylamino)acetyl]amino} phenyDethy
. nyl}-N-{(1S,2R)-2-hydroxy-1~
[(hydroxyamino)carbonyl]propyl} benzamide

465.5

645

4-[(4-
{[(cyc]opentylamo)acety]]almno}phenyl)c.m
ynyl]-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

479.5

646

4-{(4-
{[{cyclohexylamino)acetyllamino} phenyljethy
. - nyl}-N-{(1S,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyl]propyl} benzamide

493.6

4-{(4-
{{{cyclobeptylamino)acetyl]amino} phenyl)eth
yoyl}-N-{(1S,2R)-2-hydroxy-1~
[(hydroxyamino)carbonyl]propyl} benzamide

507.6

647

648

o ﬁ?:u o
O,puuu—@’

4-{(4-
{[(cyclooctylamino)acetylJamino} phenyl)cthy
nyl}-N-{(1S,2R)-2-hydroxy-1-
[(bydroxyamino)carbonyl]propyl} benzamide

521.6

649

H {,Ca-OH Chlral

L
’O//O)‘.”JY

Hc’\/

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

LU N
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- . A3
{[(hexylamino)acetytjamino )} phenyl)ethynyl}-
N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl }benzamide

495.6

651

di
I CH

taiﬁjn{’.:\/’r

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{[4-({[(1-
methylethyl)amino]acetyl}amino)phenyl|ethyn)

yl}benzamide

453.5

o sie
"ﬁ,ﬂ-.}-u@/ =
e G

MOy CH  Crienl

/@_iuIE!l-m

dimethylethyl)aminoJacetyl}amino)phenyl]eth

4-{[4-({l(1,1-

ynyl}-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl} benzamide

467.5

652

6 2

H, cvu\./Ln

: éjc mu " o
. D— B o’ o8
Fosasd

L]

4 {[4-
({{ethyl(methyl)amino]acetyl}amino)phenyl]et
hynyl}-N-{(1S,2R)-2-hydroxy-1-
{(bydroxyamino)carbonyl}propyl) benzamide

453.5

653

654

"‘ncv" 'N’Q—‘D

e, Coirnl

,JLH oﬂoa

4@

{[(dicthylamino)acetyl[amino } phenyl)ethynyl]
N-{(1S,2R)-2-hydroxy-1-

{(hydroxyamino)carbonyljpropyl} benzamide

467.5

655

Py
N aasd
O /@,}:I/Oi <

4-{[4-({[(1,1-
dimethylethyl)(methyl)aminoJacetyl} amino)ph
enyllethynyl}-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}benzamide

481.6

656

i

"Irrs.uﬂw‘
h @,,‘,Oiu X

4-{[4-
({{cyclohexyl(methyl)amino]acetyl} amino)phe
nyljethynyl}-N-{(1S,2R}-2-hydroxy-1-
[(hydroxyamino)carbouyllpropyl} benzamide

507.6

657

ne—

o @JLQY o

4-{[4-({bis(1-
methylethyl)aminoJacetyl Jamino)phenyl]ethyn
y1}-N-{(18.2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl} benzamide

4956

658

QUB WS

WGy OH  Chiaat
o

E‘DM

4-{Ji-
({{(cyclohexylmethyl)aminoJacetyl }amino}phe
nyl]ethynyi} -N-{(1S,2R}-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

507.6

219




Example

Structure .

Name

MH+

659

|
o
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A-{[4-({[(2.3-
dimethylcyclohexyl)amino]acetyl} amino)phen
yljethynyl}-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl} benzamide

521.6

660

4-{[4-({[(1R,2R,4S)-bicyclo[2.2.1Thept-2-
. .ylamino]acetyl}amino)phenyl]ethynyl) -N-
{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

505.6

661

4-[(4-{[({[(15,2R,55)-6,6~
~ dimethylbicyclo{3.1.1]hept-2~

‘ yllmethyl} amino)acetylJamino} phenyl)ethynyt

1-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]lpropyl} benzamide

547.7

N-{(1S,2R)-2-hydroxy-1- :
[thydroxyamino)carbonyl]propyl}-4-{{4-({[4-
- (trifluoromethyl)piperidin-1-
- ylJacetyl}amino)phenyl]ethynyl} benzamide

547.5

662

. 663

N-[(1S)-1-(aminomethy!)-2-(hydroxyamino)-24

oxoethyl]-4-({4-[({[(2-
fluorophenyDmethyllamino} acetyl)aminolphe
nyl}ethynyl)benzamide

504.5

N-[(1S)-1{aminomethyl)-2-(hydroxyamino)-24

oxoethyl]-4-((4-[({T(2-

- chlorophenylymethylJamino} acetyl)aminoJphe

nyl}ethynyl)benzamide

521.0

664

665

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2;

oxoethyl]-4-({4-[({[(2-
methylphenyl)methylJamino}acetyl)amino]phe
nyl}ethynylybenzamide

500.6

666

N-[(IS)~1-(aminomethyl)«Z{hydroxyanlino)-2-

oxoethyl]-4-[(4-{[({[2-
(methyloxy)phenyl}methyl }amino)acetyljamin
o}pbenyl)ethynyllbenzamide

516.6

667

N-[(18)-1~(aminomethyl)-2-(hydroxyamino)-21

oxoethyl]-4-[(4-{[({[2-
(triflnoromethyl)phenyl]rethyl } amino)acetyi]
amino} phenyl)ethynyl]benzamide

554.5

220
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Structure

Name

MH+

668
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N-[(18)-1-(aminomethyl)-2-(hydroxyamino -2
oxoethyl]-4-{[4-({[({2-
[(riffooromethyl)oxylpheny!} methyl)amino]ac
etyl}amino)phenyl]ethynyl} benzamide

570.5

669

Chiral

Heon
?5@ L,Z

N-[(18)-1-(arminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-({4-[({[(3-
fluorophenyl)methyl)amino } acetyl)aminophe
nyl}ethynyl)benzamide

504.5

670

N-{(1S)-1-(aminomethyl}-2-(hydroxyamino)-21
oxoethyl}4-({(4-[({[(3~
chlorophenyl)methyl]amino } acetyl)amino]phe
nyl}ethynyl)benzamide

521.0

671

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-({4-[({[(3-
methylphenyl)methyl]amino}acetyl)amino]phe
nyl}ethynyl)benzamide

500.6

672

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-21
oxoethyl]4-{(4-{[({[3-
(methyloxy)phenylimethyl} amino)acetyljamin
o}phenyl)ethynyl)benzamide

516.6

673

N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-{(4-{[({[3-
(trifluoromsthyl)phenyl]methyl}amino)acetyl)
amino} phenyllethynyllbenzamide

554.5

674

N-[(18)-1 -ﬁmﬂ.mhoamﬁu&-N-AE&GMVEESOY&
oxosthyl]-4-{ [4-({[({3- ‘

[(trifluoromethyl)oxy]phenyl}methyl)amino]ac

etyl} amino)phenyljethynyl} benzanude

5705

675

oo,

N-[(18)-1-~(aminomeibyl)-2-(hydroxyamizo)-2
oxoethyl]A-({4-[({{(4-
fluorophenyl)ruethyi]amino} acetyl)aminolphe
nyl}ethynyl)benzamide

504.5

676

" ctm
)
Mo

N-[(18)-1-(aminomethyl)-2-(bydroxyamino)-2
oxoethyl]-4-( (4-{({[(4-
chlorophenyl)methyl]amino}acetyl)amino)phe
nyl}ethynyl)benzamide

521.0

221
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Structure

Name

MH+

677
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N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl-4-({4-{({[(4-
methylphenylymethyl}amino} acetyl)aminolphe
nyl} ethynyl)benzamide

500.6

678

N-{(18)-1-(aminomethy1)-2-(hydroxyamino)-2]

oxoethyl]-4-[(4-{[({[4-
{methyloxy)phenyl]methyl} amino)acetyllamin
o}phenyl)ethynyl]benzamide

516.6

679

N-[(18)-1~(aminomethyl)-2~(hydroxyamino)-2
oxocthyl]-4-[{(4-{[({[4-
(trifluoromethyl)phenyl |methyl} amino)acetyl]
amino} phenyl)ethynyl]benzamide

554.5

680

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-24
oxocthyl}-4-[(4-{[({[4-(1,1-
dimethylethyl)phenylmethyl} amino)acetyljam
ino}phenyl)ethynyl]benzamide

542.6

681

N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2;
oxoethyl]-4-({4-[({[(1R}-1-
phenylethyl]amino} acetyl)aminolphenyl} ethyn)
yl)benzamide

500.6

- 682

N-[(18)-1-(aminomethyl)-2-{(kydroxyamino)-2:
oxoethyl}-4-({4-[({[(1S)-1-
phenylethyljamino} acetyl)amino]phenyl} ethyn)
yDbenzamide

500.6

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2:
oxoethyl]-4-{[4-
{({{{cyclohexylmethyl)amino]acetyl} amino)phe
nyljcthynyl}benzamide

492.6

. 683

684

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl}-4-[(4-
{[(cyclobutylamino)acetyljamino } phenyl)ethy
nyl]benzamide

450.5

685

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-21
oxoethyl}-4-{(4-
{[(cyclopentylamino)acetylJamino} phenyl)eth
ynyllbenzamide

464.5

222
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Structure

‘Name

MH+

686

z. & Chihat

O 345 >
o

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
) oxoethyl]-4-[(4-

{[{cyclohexylamino)acetyl]amino}phenyl)ethy)
nyljbenzamide

478.6

687

Chimt

\\Fz
ul\_-n\hw\ o

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2/
oxoethyl]-4-[(4-

{[(cycloheptylamino)jacetyl]amino }phenyl)eth .

ynyl]benzamide

492.6

688

N, onim)

Ly

e anasl

N-{(1S)-1-(aminomethy!)-2-(hydroxyamino)-2
oxoethyl]-4-[(4-
{[{cyclooctylamino)acetylJamino }phenyl)ethy
nyljbenzamide

506.6

689

e

v\ﬂ.\ﬂ\\J\m’ﬁ_u/\r !

:.q(z(\r.n\he

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-[(4- .
{[(etlylamino)acetyl}amine } phenylethynyl]b
‘enzamide

4245

690

et

ﬂ!OZ
iy L\EQL_._.U;\

e

N-[(15)-1-{aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-[(4-
{[(propylamino)acetytJamine}phenyDethynyl]
benzamide

438.5

691

4#»2 sl
P ee o

Ho

N-[(18)-1<(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-[(4-
{[(butylamino)acetylJamino} phenyl)cthynyljb
enzamide

4525

692

PPN S

N-{(1S)-1<{aminomethyl)-2-(hydroxyamino)-2{

oxoethyl}-4-{(4-
{[(hexylamino)acetyl]amino} phenyl)ethynyllb
enzamide

480.6

683

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-{[4-({[(1-
methylethyl)aminolacetyl }amino)phenyljethyn
yl}benzamide

4385

694

HY,

O

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-2;
oxoethyl]-4-{[4-({[(1,1-
dimethylethyl)aminojacetyl}amino)}phenylleth
ynyl}benzamide

4525




Exawmple

Structure

Name

MH+

695
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N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-24
oxocthyl]-4-{[4- "

({[ethyl(methyl)amino]acetyl }amino)phenyl]et
hynyl}benzamide

438.5

696

N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-[(4-
{{(diethylamino)acetyllamino} phenyl)ethynyl]
benzamide

4525

697

N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-{[4-({[(1,1-
diethylethyl)(inethyl)amino]acetyl} amino)ph
enyl]ethynyl} benzamide

466.6

698

H‘u Cha?

N-(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxocthyl]4-{[4-
({{cyclohexyl(methyl)aminolacetyl } amino)phe
nyljethynyl } benzamide

4926

699

N-[(IS)—I-(ami.nomethyl)-2-(hydroxyamino)—2l
oxocthyl]-4-( {4-{({[2-(2-
fluorophenyl)cthyljamino} acetyl)amino]pheny
1}ethynyl)benzamide

518.6

700

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-({4-[({[2-(3-
fluorophenyl)cthyl}amino }acetyl)aminojpheny
1} cthynyl)benzamide

518.6

701

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2;
oxoethyl}-4-({4-f({[2-(4-
fluorophenyl)ethyl]amino} acetyl)aminolpheny
I}ethynyl)benzamide

518.6

702

N-[(1S)-1-(aminomethyl)-2-(bhydroxyamino)-2-
oxoethiyl]-4-({4-[({{(1S,2R)-2-
phenylcyclopropyl]amino } acetyl)amino Jpheny
1} cthynyl)benzamide

512.6

703

4

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2;
oxoethyl}-4-({4-[({{(2,4-
difluorophenylymethyljamino } acetyl)aminoJph
enyl}ethynylbenzamide

522.5




Txample

Structure

Name

704

N-[(18S)-1-(aminomethyi)-2-(hydroxyamino)-2
oxoethyl}-4-({4-[({[(2,4-
dichlorophenyl)methyljamino } acetyl)aminoJp
henyl} ethynyl)benzamide

555.4

705

.,t.;)\.ﬁ-ou
"“(‘}V‘Lj :—'{:\T ‘)/{’\7 te

s’\;'

N-[(1S)-1-(aminomethyl)-2-(hydrox yamino)-2]
oxoethyl]-4-[(4- {[({{4-{luoro-2-
(influoromethyl)phenyllmethyl }amino)acetyl]
ammino }phenyl)ethynylJbenzamide

572.5

706

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-24
oxoethyl}-4-({4-[({[(2,5-

difluorophenyl)imethyljamino }acetyl)aminojph

enyl}ethynyl)benzamide

522.5

707

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2;
oxoethyl]-4-({4-[({[(3,4-

difluorophenylymethyl]amino } acetyl)aminoJph
enyl}ethynyllbenzamide

5225

708

N-|(185)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl}-4-({4-{({[(3.4~
dichlorophenyl)inethylJamino } acetyl)amino]p
henyl}ethynyl)benzamide

555.4

709

N-{(15)-1«aminomethyl)-2-(hydroxyanino)-21

' oxoethyl]-4-({4-{({[(3.4-

dimethylphenyl)methylJamino} acetyl)amino]p
henyl} ethynyl)benzamide

514.6

710

0”;:)\/ u Chieat
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H ot

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-21
axoethyl]--({4-[({[(3,5-

diffoorophenyl)methyi]amino } acetyl)aminoph
enyl} ethynyl)benzamide

522.5

711

ic,u " Chiral

E: W2 ‘(:},J«*(:f uJT-M

e
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N-[(1 S)-1-(aminonwthyl)—.’l-(hydroxymﬁno)«ﬁ
oxoethyl]-4-({4-[({{(3,5-

dichlorophenyl)methyl)amino } acetyl)aminolp
henyl}ethyoyl)benzamide

555.4

712
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HA Ovieat
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N-[(18)-1-(zminomethyl)-2-(hydroxyamino)-24

oxoethyl]-4-[(4-{[({[3,5-
bis(trifluoromethyl)phenyiimethyl} amino)acet
yllamino} phenyl)ethynyl]benzamide

622.5

228




Example

Structure

Name

MH+

713
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N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2

oxoethyl]-4-({4-[({[(4-
nitrophenyl)methyljamino }acetyl)amino]phen
yl}ethynyl)benzamide )

531.5

714

WH,

/@J?.,Lnj\,n cut

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2:

oxoethyll-4-[(4-{[(pyridin-2-
ylamino)acetylJamino} phenyl)ethynylJbenzam
ide

473.5

715

N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2-

oxoethyl]~4-[(4- {[(pyridin-3-
ylamino)acetyl]amino} phenyl)ethynylibenzam
ide

473.5

716

N-[(18)-1-(aminomethyl)-2-(hydroxyamine)-2-

oxocthyl]-4-{[4-({[(2-
fluorophenyl)aminojacetyl} amino)phenyljethy
nyl}benzamide

490.5

717

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2

oxoethyl]-4- {[4-({{(3-

|flnorophenyl)amino Jacetyl} aniino)phenyl]ethy

nyl}benzamide

490.5

718

Chieel
~GH
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N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-21
) oxoethyl]-4-{[4-({[(4-

fluorophenyl)aminojacetyl }aomno)phenyljethy

nyl}benzamide

4805

719

o
it n‘c‘"

N 5 o'

P 2 A

Chieal .

N-[(18)-1-(aminomethyT)-2-(hydroxyamino)-2

oxoethyl]-4-f(4-{{(pyridin4-
ylamino)acetyl]amino } phenyl)ethynyllbenzam
ide

473.5

720

oH:’J‘N chial
. _H-on
et I L oy

N-{(15)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]~4-{[4-({[(2,2,2-
triffuorocthyl)amino]acetyl}amino)phenyl]ethy
nyl} benzamide

478.4

721

OH Chiral

. N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbomyl]propyl}-4-[(4-
{{(pyridin-2-
ylamino)acetyllamino} phenyl)ethynyllbenzam
ide

488.5

226
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Example

Structure

Name

MH+

722

\( i- mﬁ"?uf
Y
Nt aca

N-{(1S,2R)-2-hydroxy-1-
f(hydroxyamino)carbonyljpropyl}-4-[(4-
{{(pyridin-3-
vlamino)acetyljamino} phenyl)ethynyljbenzam
ide

488.5

723

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl} ~-4-[(4-
{[(pyridin-4-
ylamino)acetyl]amino} phenyl)ethynyljbenzam
ide

488.5

724

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{(4-{{(4-
phenylpiperazin-1-
ylacetyl]amino ) phenyl)ethynyl Jbenzamide

4-{[4-({[4-(4-fluorophenyl)piperazin-1-
ylacetyl}amino)phenyljethynyl}-N-{(1S,2R)-
2-hydroxy-1-
[(hydroxyarqino)carbonyl]propyl} benzawmicde

574.6

726

4-{[4-({[(1-ucetylpiperidin-4-
yh(cyclopropyDaminoJacetyl}amino)phenyllet!
hynyl}-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

576.7

727

Qe

e ,f‘; w
HE - N Q‘O

4-[(4~
{{(butylamino)acetyljamino}phenyl)ethynyl)-
N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

467.5

728

n,coumn:

ks @,,_@*ulr

Mne

N-{(1§,2R)-2-hydroxy-1-
{(hydroxyamine)carbonyl]propyl} -4-({4-
[({[(1R)-1-
phenylethyllamino }acetyl)amino]phenyl} ethyn
ylbenzamide

515.6

729

~ |§cL/ q‘w-l
Oy I

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl lpropyl}-4-({4-
[({l(18)-1-

‘ phenylethylJamino}acetyl)amino]phenyli}cthyn

yl)benzamide

515.6

730

u,r ou
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Nv 5; AN

Olat

4-{4-
({{cyclopropyl(methyl)aninolacetyl} amino)ph
enyljethynyl}-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl} benzamide

465.5

227
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N-{(18,2R)-2-hydroxy-1-
[(hydroxyarpino)carbonyl}propyl}-4-{[4-
({[methyl(phenylmethyDaminoJacetyl} amino)
phenyl]ethynyl}benzamide

515.6

732

nou
v/,,,:/L . :V,VJCT*NJ‘-

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2-

oxoethyl}-4-{[4-
({[cyclopropyl(incthyl)aminoJacetyl} amino)ph
enyl]ethynyl}benzamide

450.5

733

s Vidj;’ -
Hr‘«-)‘n"(;:
CH,

4{(-([(25)2-
aminopropanoyl]amino } phenyl)ethynyl]-N-
{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl } benzamide

425.5

734

(: Jil,;j.\::tﬂ—c”mm

NI
igr(‘}n&,)/
CH,

4-[(4-{[(2R)-2-
aminopropanoyljamino } phenylethynyl]-N-
{(18,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyljpropyl } benzamide

425.5

HG, ,I:M“ [>T}
Ry gtk
&u\}aﬁl’ _.:y—(\,liﬂ °

e~ CH,

4-[(4-{[(2S)-2-amino-3~
methylbutanoylJamino } phenyl)ethynyl]-N-
- {(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl } benzamide

453.5

736

H,C ,OH i

C/rlu‘(\) @J e H-on

4-[(4-{[{(2S,3})-2-amino-3-
hydroxybutanoyl}amino }phenyl)etbynyl]-N-
{(18,2R)-2-hydroxy-1-
[(hydroxyamino }carbonyl]propyl } benzamide

455.5

737

H,Cy O} Cousal
. °.u3;gnm
caatl

(28)-N-[4<{4-[({(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl }amino)carbo

nyl]phenyl}ethynyl)phenyl]pyrrolidine-2-
carboxamide

451.5

738

fe

1

b

N\, ) b el r -n
L O

R

4-[(4-{[(2S)-2-amino-3-(1H-imidazol-4-
yDpropanoyl]amino } phenyletbynyl]-N-
{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl} benzamide

491.5

739

HCo -OH Chizal
C\),iﬁ:[;—n‘w

He®

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylJpropyl} -4-[(4-
{[(methyloxy)acetylJamino} phenyl)ethynyi]be

nzamide

426.4

228




Example Structure Name MH-+
, . 'iLr e 4-[(4-{](28)-2-amino-3-
o wel Y methylbutanoyl]amino} phenyl)ethynyl]-N- 4385
‘ H:"g/l';r@’ [(15)-1(aminomethy])-2-(hydroxyamino)-2- ’
L oxocthyl]benzamide
740
v ow  |NH(18)-1(amainomethyl)-2-(hydroxyamino)-2|
How A1-4-4{A-( ¢T(3-
Ot {Ii‘ff)‘o oxoethyl]-4-{[4-(4{(3 514.6
N A phenylpropyhaminojacetyl}amino)phenyljethy,
. nyl}benzamide
741
o Yoy  Chival
N ;LH,HOH N-{(18,2R)-2-hydroxy-1-
v //’ [ ] ""o [(hydroxyamino)carbonyllpropyl}-4-(thien-2-| 345.4
©/’ ylethynyl)benzamide
s
742
Ho,  Chial . ;
Nae 4-({4-[((25)-2-{[(25)-2,5-
“‘"]\ \L:ﬁ IR S diaminopentanoyljamino}-3-
BN 5 phenylpropanoyl)amino]phenyl}ethynyl)-N- | 615.7
o Nl {(18,2R)-2-hydroxy-1-
743 CJ [(hydroxyamino)carbonyl]propyl} benzamide
?‘4 Ohea
otr,@f 3,4-dihydroxy-N-[(28)-3-(hydroxyamino)-3-
u oxo-2-({[4-
("j’iﬂ'LE“m (phenylethynyl)phenyl]carbonyl}amino)propyl 460.5
Nt benzamide
Yy I
744 C
o ot
N 1, 1-dimethylethyl 3-{(2-{[(28)-3-
g "‘,‘,m {hydroxyamino)-3-ox0-2 {[4- 538.6
/C i (phenylethynyl)phenyl]carbonyl }amino)propyl )
<y Jamino }-2-axoethyl)amino}propylcarbamate
745
Og, “~u Chical
wi LR, v . ]
I GH, N-{(18)-2-(hydroxyamino)-1-({[(4-
/(j - S methylpiperazin-1-ylacetylJamino}methyl)-2-| 464.5
©//' " oxocthyl]-4-(phenylethynyl)benzamide
746
’ 1°74 e 4-{[4-({2-[(2-aminoethyl)amino]-2-
e oxoethyl} oxy)phenyl]ethynyl}-N-{(18,2R)-2- 455.5
A . .
.-~V;§\ ’\OIE:I hydID'.\y—l..
" g [(hydroxyamino)carbonyl]propyl }benzamide
747
NH,  Oniml
,jjtn):rﬂm N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2;
A s oxoethyl}4-{[3- 353.4
u,w’\O’ (aminomethyl)phenyl]ethynyl} benzamide
748

229
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Example

Structure

Name

M+

749

W, G\?,’(;ﬂ, Chirat
. D\'!::)
/@J\ﬁ% u‘t |

1,1-dimethylethyl (28)-3-(hydroxyamino)-2-
[({4-[(4-{[2-(hydroxyamino)-2-
oxoethyl]oxy} phenylethynyl|phenyl} carbonyl
Jamino]-3-oxopropylcarbamate

513.5

750

WH, Chiral

Ry

o
"g:ﬂ/\ O/(j/
o

N-[(18)-1-(aminpmethyl)-2-(hydroxyamino)-2-
oxocthyl]-4-[(4-{{2-(hydroXxyamino)-2-
oxoethylJoxy}phenyl)ethynyl|benzamide

M3.4

751

H,C, How

RS caiin
D, o

3,4-dihydroxy-N-(2- {[4-({4-[({(15,2R)-2-
hydroxy-1-
[(hydroxyamino)carbonyllpropyl}aminoe)carbo
ayliphenyl} ethynyl)phenyl]lamino}-2~
oxoethyl)benzamide

547.5

752

. S
0Oy OH

HN /C‘iu%‘\o/n'm‘
}/L gn\iﬁ,@”

chi ‘.

4-({4-[({[(25)-2,5-
diaminopentanoyl]amino } acetyl)amino]phenyl
}ethynyl)-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

525.6

753

4-[(4-{[(2-

aminoethyl)amino]carbonyl} phenyl)ethynyl]-

N-{(18,2R)-2-hydroxy-1-
[(hydroxyumino)carbonylipropylibenzarmnide

425.5

754

N-[(15)-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]propyl}amino)carbo
nyl]phenyl}ethynylybenzoic acid

383.4

756

4-{[4-({[(3-
aminopropyl)aminoJacetyl} amino)phenyliethy
nyl}-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

468.5

757

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-(pyrazin-2-ylethynyl)benzamide

326.3

230
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Name

758

NH, Ot

Jos.

LS ey

a3+
aminobutanoyl)amino]phenyl} ethynyl)-N-
[(18)-1-(aminomethyl)-2-(kydroxyamino)-2-
' oxoethylJuenzamide

424.5

L e o
Pea e
e Yl .
M”Q/

NH,

N-[(1S)-1-{aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-[(4-{[(25)-2,5-
diaminopentanoylfamino} phenyl)ethynyljbenz
amide

453.5

NEL Civral

; N

4-({2-[(aminoacetyl)amino Jphenyt } ethynyl)-N-
[(18)-1-(atninomethyl)-2~(kydroxyamino)-2-
oxoethyl]benzamide

3964

760

761

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2;
oxoethyl]-4-({4-[2-(ethylamino)-2-
oxoethyljphenyl} sthynyl)benzanmde

409.5

762

u,n

4-({4-[(aminoacetyl)amino]-3-
methylphenyl } ethynyl)-N-{(15)-1-
(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]benzamide

410.4

763

A 4—({4-[(aminoacetyl)anﬁno]phenyl}cthynyl)-Nl

[(1S)-1-<(aminomethyl)-2-(hydroxyamino)-2-
oxocthyl]-3-fluorobenzamide

414.4

764

N-[(15)-1 ~(armnomethyl)-2—(hydroxyanuno)-2 ,

oxoethyl]-4-{[4-
{{[(cyanoinethyl)amino)acetyl } amino)phenyl]
cthynyl}benzamide

435.5

. 765

[4-({4-{({(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylpropyl}amino)carbo
- nyllphenyl}ethynyDphenyljacetic acid

397.4

766

4-amino-2-( {[4-({4-[({(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}amino)carbo
nyl]phcnyl}eﬂlynyl)phcnyl]carbonyl}ammo)~4
oxobutanoic acid

497.5

231
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Naine

MH+

767

HC, OH [a27]
P I K
P Jeon NIE "
H‘”WO/IN\RAOICJ/

o’

4-amino-2-[({[4-({4-[({(1S,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyl]propyl }amino)carbo

nyl]phenyl} ethynyl)phenyl]oxy} acetyl)amino}-
4-oxobutanoic acid

527.5

768

N-((18)-2-(hydroxyamino)-1-{[(morpholin-4-
ylacetyamino]methyl}-2-oxoethyl)-4-
(phenylethynyl)benzamide

451.5

769

N-[(18)-1-[({{(2.3-
dihydroxypropyl)thio]acetyl}amino)methyl}-2-
(hydroxyamino)-2-oxoethyl]-4-
(phenylethynyl)benzamide

472.5

methyl (2S)-3-amino-2-({[4-
(phenylethynyl)phenyljcarbonyl } amino)propa
noate

323.4

770

- N-{(18)-2-(hydroxyamino)-2-oxo-1-[({[(2-
phenylethyl)aminolacetyl} amino)methyl]ethyl
}-4-(phenylethynyl)benzamide

485.6

771

772

4-[(4-{2-[(2-aminoethyl)amino)-2-
oxoethyl} phenyl)cthynyl}-N-{(1S,2R)-2-
hydroxy-1-
[(hydroxyamino)carbonyljpropyl}benzamide

439.5

773

4-[(4-{[(6-
aminohexyl)amino]carbonyl} phenyl)ethynyl}-
N-{{1§,2R)-2-hydroxy-1- »
[(hydroxyamino)carbonyl}propyl} benzaruide

481.6

774

"ﬁvn\/{uﬁr‘i ‘

4-[4-(4-
{[(ethylamino)acetyl]amino}phenyl)buta-1,3-
diynyl}-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl} benzamide

463.5

775

4{4-(4-
{[(cyclopropylamino)acetyljamino} phenyl)but
- a-1,3-dignyl}-N-{(1S,2R)-2-hydroxy-1-
[(bydroxyamino)carbonyl]propyl }benzamide

475.5

232
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MH+

776

. 1 ot
x,n.m
zl)’\ »-'/ C

O O™

N-{(15,2R)-2-bydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-(4-{4-
[(piperidin-1-ylacetyl)aminoJphenyl} buta-1,3-

‘ diyoyl)benzamide

503.6

777

H OH s

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} -4-[4-(4-
{[(phenylamino)acetyl]Jamino} phenyl)buta-1,3
diynylfbenzamide

5115 .

778

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl}-4-{4-[4-
({[{(phenyimethyl)amino]acetyl }amino)phenyl]
buta-1,3-diynyl} benzamide

525.6

779

N-{(1S,2R)-2-atmino-1-
[(bydroxyamino)carbonyljpropyl} 4'-ethyl-1,1"
’ biphenyl-4-carboxamide

342.4

780

Y

Chie
ﬂ‘o-«'
Y1
Qmﬁ’C}J

N:)Lﬁ

44
{[(dimethylamino)acetyl]amino} phenyl)cthyny
1)-N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

439.5

781

QJH"O’( r@)fj;,ﬁ-ou

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} -4~ {4-
[{pyrrolidin-1-
ylacetyl)amino Jphenyl} ethynyl)benzamide

465.5

782

vl

P=ch

RO -/“u{}’c}

N-{(18,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyl]propyl}-4-[(4-
{[{pentylamino)acetyl]amiino j phenyl)ethynyl|
benzamide

481.6

783

“lcﬂn -cut
QL™ Ay

N-{(1S,2R)-2-bydroxy-1-
[(hydroxyamino)carbonyl]propyl} -4-{{4-
({{(thien-2-
yimethyl)aminoJacety!}amino)phenyllethynyl}
benzamide

507.6

784

Hy Chiral

§ ,ﬂ ~0H

Q,E‘VLA,—(J”’Z L

4-{[4-({[(1H-benzimidazol-2-
vimethyl)aminolacetyl} amino)phenyljethynyl}
N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}benzamide

541.6

233
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Structure

Name

MII+

785

e, ml Chient

g\/u‘}“@ {D)L”

4-{[4-({[(1-benzothien-3-
ylmethyl)aminoJacetyl} amino)phenyl]ethynyl}

. N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl|propy!} benzamide

786

A-(4-{4-[({[(2-
fluorophenyl)methyljamino}acetyl)amino]phe
nylybuta-1,3-diynyl)-N-{(1S,2R)-2-hydroxy-1-

{(hydroxyamino)carbonyljpropyl} benzamide

543.6

87

WL e
\7): Bon
- H 3

44~ {4-[({1G3-
fluorophenyl)methyl]amino } acetyl)amino]phe
nyl}buta-1,3-diynyl)-N-{(18,2R)-2-hydroxy-1-
[(hydroxyartnino)carbonyl]propyl } benzamide

943.6

788

R o cum
LENPS o L d’v}*“ o h
\L{:‘)\/“J-W@’L "

4-(4-{4-{T-
fluorophenyl)methyljamino }acetyl)aminojphe

nyl}buta-1,3-diynyl)-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl} benzamide

543.6

789

HC\OH it

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyammo)carbonyl]propyl}-4-(4 {4-
[({[e-

-|methylphenyl)methyljamino}acetyl)aminolphe

nyl} buta-1,3-diynyl)benzamide

539.6

790

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-(4-{4-
) (13- -
methylphenyl)methyl]amino}acetyl)aminolphe
" nyl}buta-1,3-diynyl)benzamide

539.6

791

Aymﬁ-mm‘

n.c.t]vn }n Vs f-’&

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl}-4-(4-{4-
. [({[(4-
methylphenyl)ymethyl]amino}acetyl)amino]phe
nyl}buta-1,3-diynyl)benzamide

539.6

792

N-{(18,2R)-2-hydroxy-1-
[(kydroxyamino)carbonyljpropyl}-4-{4-[4-
- ({I(pyridin-2-
yimethyl)aminoJacetyl} amino)phenyljbuta-1,3;
diynyl} benzamide

526.6

793

N-{(18,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyljpropyl}-4-{4-{4-
({{(pyridin-3-
ylmethyl)aminojacetyl} ammo)pheny]]buta-l,B-

diynyl} benzamide

526.6

234
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794

a1 Ol

_J_ . g
.-,WJC:/ 4 \:

Dt £

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}-4-{4-[4-
({{(pyridin-4-

ylmethyl)amino]acetyl} amino)phenyl]buta-1,3

diynyl} benzamide

526.6

WHea .OF  Owiest
; i ﬁ‘l&)‘-m«

QJ\)"LVCT""‘M'

Oen,

N-{(18,2R)-2-hydroxy-1-
- [(hydroxyamino)carbonyl]propyl} 4-[4-(4-
{2
{methyloxy)phenyl}methyl} amino)acetylJamin
o}phenyl)buta-1,3-diynyljbenzamide

555.6

796

H, au Cubond
e

e
9»(3\)1 \,in '}-w;{)"‘ 1Y

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl jpropyl}-4-[4-(4-
{{{[3-
{methyloxy)phenyljmethyl} amino)acetyljamin
o}phenyl)buta-1,3-diynylJbenzamide

797

N-{(1S,2R)-2-hydroxy-1-
- [(hydroxyamino)carbonyljpropyl} -4-[4-(4-
| ({4
{methyloxy)phenyljmethyl}amino)acetyljamin
o}phenyl)buta-1,3-diynyl]benzamide

555.6

798

A .
fluorophenyl)amino]acetyl}amino)pheny!]buta
1,3-diyny!}-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}benzamide

529.5

799

4 {A-A-{[C-
fluorophenyl)amino]Jacetyl} amino)phenyl]buta
1,3-diynyl}-N-{(1S,2R)-2-hydroxy-1-

{(hydroxyamino)carbonyl]propyl}benzamide |

5295

| 4-{4-{A{[4-
fluorophenyl)aminoJacetyl} amino)phenylfbuta
1,3-diynyl}-N-{{18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

520.5

801

H.Cy, OH Chilrmy

'ﬁYu.m
. uﬂ@/ﬂf@r&u Y

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-[4-(4-
{l(pyddin-2-
ylamino)acetyljamino }phenyl)buta-1,3-
diynyl}benzamide

512.5

802

’ HWea OH  chial
oy
NN
L)

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-[4-(4-
' {[(pyridin-3-
ylamino)acetyljamino } phenyl)buta-1,3-
diynyl]benzamide

512.5




Example

Structure

Name

MH-+

_ 803

HEL O O

(‘]iﬂ ,.n-on
a Ry, T N
LW 5 g

o

N-{(15,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyl]propyl}-4-[4-(4-
{[(pyridin-4-
ylamino)acetyl]amino}phenyl)buta-1,3-
diynyl]benzamide

512.5

804

Qtl,cl FHE_C Chtart

A

4-f4-(4-

{{(cyclobutylamino)acetyljanino} phenyl)buia
1,3-diynyl]-N-{(18,2R)-2-hydroxy-1-

[(bydroxyamino)carbonylipropyl} benzamide

489.5

805

e
T n Ay O

4-[4-(4-
{[(cyclopentylamino)acetyl]amino } phenyl)but
~ a-1,3-diynyl]-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}benzamide

503.6

806

CHis

Ho, 0N
. ’{:7/9\ uj;n,i!-an

,;m—ﬁ-

o

' [(hydroxyamino)carbonyl]propyl} benzamide

4-[4-(4-
{[(cyclohexylamino)acetylJamino }phenyl)buta
1,3-diynyl]-N-{(1S,2R)-2-hydroxy-1-

517.6

807

H On Chiml

| ‘—(«:\rﬂ\%{u-on‘
2 f Yﬂ’#
Sasa

[(hydroxyamino)carbonyl]propyl}benzamide

4-[4-(4-
{I(cycloheptylamino)acctyl]anino} phenyl)but
a-1,3-diyayl]-N-{(1S,2R)-2-hydroxy-1-

531.6

808

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-[4-(4-
{{(methylamino)acetyl]Jamino} phenyl)buta-1,3

' diynyl]benzamide

4495

809

' [(hydroxyamino)casbouyljpropyl}-4-[4-(4-

N-{(15,2R)-2-hydroxy-1-

{[(propylamino)acetyljatnino} phenyl)buta-1,3
diynyl]benzamide

4775

810

HC OH . Chiet
2 I‘I.,u.o..
o i . o
";‘k/\,-UH‘O/

4-f4-(4-
{[(butylamino)acetylJamino} phenyl)buta-1,3~
diynyl}-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl} benzamide

491.6

811

LR —E)'u:;—w"\} f:Ifnw |
He “

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}-4-[4-(4-
{[(pentylamino)acety!jamino } phenyt)buta-1,3-
diynyl]benzamide

505.6




Structure

Name

MH+

Exarmnple

812

ju, -mn o
e 8N
e Y

. o s
HE, A ”- /“h’: ,J -

4-[4-(4-
{[(hexylamino)acetylJamino }phenyl)buta-1,3-
diynyl}-N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl }benzamide

518.6

813

H,Ca,_.CH Cewd
4P N P
M D A ,q—af'-'»“('{\',—‘r;%v “

4-{4-[4-
({[cthyl{methyl)amino]acetyl} amino)phenyl |b
vla-1,3-diynyl}-N-{(1S,2R)-2-hydroxy-1-

- [(hydroxyamino)carbonyllpropyl} benzamide

477.5

814

Crenl

R
s e Ty
#,c.,g?\.)-u \,,.r’v

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{4-[4-
{ta-
methylethyl)aminoJacetyl }amino)phenyl]buta-
1,3-diynyl}benzamide

477.5

815

. .
w Aty L

N-{(18,2R)-2-hydroxy-1- .
[(hydrexyamino)carbonyl|propyl}-4- {4-[4-
({l-
methylpropyl)amino]acetyl }amino)phenyi]but
a-1,3-diynyl}benzamide

491.6

816

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl) -4-{4-]4-
( {[(2’2 aZ"‘
trifluorcethyl)aminolacetyl} amino)phenylJbut
a-1,3-diynyl }benzamide

517.5

817

4-{4-[4-({[(2-

hydroxyethyl)amiooJacetyl} amino)phenyljbuta)
1,3-diynyl}-N-{(15,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyl]propyl } bepzamide

479.5

818

N-{(18,2R)-2-bydroxy-1-
((hydroxyunino)carbonylpropyl -4 (4-{4-
[({I2-

(methyloxy)cthyl]amino }acetyl)umino]phenyl}
buta-1,3-diynyl)benzamide

493.5

819

' ) u‘cﬁu_mm
N2, 'é'""un _]\:/,%/v-‘{)iu )

CH,

4-(4-{4-[({[2-
(dimethylamino)ethyl]amino }acetyl)amino]ph
enyl }biia-1,3-diynyl)-N- {(1S,2R)-2-hydroxy-
1-[(hydroxyamino)carbonyljpropyl} benzamide

506.6

820

Kl O - Y
a

S ,,n-m
g e
HETS T -

4-{a-a-({f(2-
cyanocthyl)aminojacetyl}amino)phenyljbuta-
1,3-diynyl}-N-{(15,2R)-2-hydroxy-1-
[(bydroxyanrino )carbonyl Jpropyl} benzarnide

488.5

237
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Structure

Naine

MH+

821

7E’°I:n -
\ ~CHl

o ?‘ﬁz:.ﬂ/C: “ ).
C:'.\/'Lﬂ £

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-(4-{4-

[(pyrrolidin-1-ylacetyl)amino]phenyl } buta-1,3

diynyl)benzamide

489.5

Q%&u@f"“’cﬁ Nﬁ:}

4-(4-{4-[(azepan-1-
ylacetyl)amino]phenyl} buta-1,3-diynyl)-N-
{(18,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyl]propyl} benzamide

517.6

822

823

HC, OR  Chral

?Oj{%u-ou

e ’O&/‘Lu’(})’ﬂﬂ

N-{(18,2R)-2-hydroxy-1-
[(ydroxyamino)carbonyljpropyl}-4-|4-(4-{[(4
methylpiperazin-1-
yDacetyl]Jamino} phenyl)buta-1,3-
diynyllbenzamide

518.6

824

Cviral

s
O L7

_ N-{(1S,2R)-2-hydroxy-1-
[(bydroxyamino)carbonyl]propyl}-4-(4-{4-
[(morpholin-4-ylacetyl)amino}phenyl }buia-1,3

' diyny)benzamide

505.5

825

T MG OH i

% - _,e»fi/(‘f),’iﬁj;o!’“'“‘
O’ "ju'{)/

4-{4-[4-
{({{cyclohexyl(methyl)amino]acetyl}amino)phe
nyl]buta-1,3-diynyl}-N-{(1S,2R)-2-hydroxy-1-

{(hydroxyamino)carbonylipropyl}benzamide

531.6

826

, e
%ﬂju(r*’

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-(4-{4-
[({[(AR)-1- '
phenylethyljamino}acetyl)amino]phenyl} buta-
' 1,3-diynyl)benzamide

539.6

827

l:l,c OI; Chlral
. Ay

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl}-4-(4- {4~
[({asy1-
phenylethyl)amino }acetyl)aminolphenyl} buta-
1,3-diynyl)benzamide

539.6

828

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{4-[4-
) ({e-
phenylethyl)aminolacetyl} amino)phenylbuta-
' 1,3-diynyl} benzamide

539.6

829

Ke, OR  Cokat

S We e

N-{(18,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyl]propyi}-4-(4-{4-
[(1H-imidazol-1-ylacetyl)amino]phenyl } buta-
1,3-diynyl)benzamide

486.5

238

EAEN
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Structure

Name -

MH+

830

[ﬁﬂ \)9-” TQ’\J,:.;

oo OH chiml
PR j\rn@u
N ,J:’f"‘"&\-r:f A o

4-{4-J4-({[(1R,2R,4S)-bicyclof2.2.1]hept-2-
ylaminojacetyl}amino)phenyljbuta-1,3-
diynyl}-N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

529.6

831

H T
(Oj_;x,u-o!l
. - o

Oy

4-{4-[4-

- [{({[{cyclohexylmethyl)amino}acetyl} amino)phe

nyljbuta-1,3-diynyl}-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl }benzamide

531.6

832

NH, Chiral
L
X “oH
Hac\/(:/ F .

N-[(18)-1-(amimomethyl)-2-hydroxyamino)-24
_ oxoethyl}-4'-cthyl-2-fluoro-1,1'-biphenyl-4-
carboxamide

346.4

833

Chirz

nelon
LR,
/jSﬂ ﬁO o
a =

M‘/LI. ne”

4-({4-[(aminoacetylamino]phenyl} ethynyl)-N.
{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl}-3-
(methyloxy)benzamide

441.5

834

4"-ethyl-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-2-
(methyloxy)-1,1-biphenyl-4-carboxamide

3734

835

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}-3-
(mnethyloxy)-4-(phenylethynyl)benzamide

3694

336

4-[(4-ethylphenyl)cthynyl]-N-{(1S,2R)-2-
hydroxy-1-
[(hydroxyamino)carbonylipropyl} benzamide

3674

837

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyi}-4-[(4-
hydroxyphenyl)ethynyl Jbenzamide

355.4

838

2-[(2-{[(2S)-3-(hydroxyamino)-3-oxo-2-({[4-
(phenylethynyl)phenyljcarbonyl }amino)propyl
Jamino}-2-oxoethyl)thio]propanoic acid

4705

239




Example

Structure

Name

MB+

839

4-amino-2-[(2-{[(2S)-3-(hydroxyamino)-3-oxo
2-({[4-
(phenyiethynyl)phenyljcarbonyl} amino)propyl
Jamino}-2-oxoethyl)aniino}-4-oxobutanoic
acid

496.5

840

1,1-dimcthylethyl 4-amino-2-[(2-{[(2S)-3-
(hydroxyamino)-3-oxo0-2-({[4-
(phenylethynyl)phenyljcarbonyl} amino)propyl
Jamino}-2-oxoethyl)amino]-4-oxobutunocate

552.6

841

2.6-dihydroxy-N-[(2S)-3-(hydroxyamino)-3-
oxo-2-({[4-
{phenylethynyl)phenylicarbonyl }arine)propyl
Ipyridine-4-carboxamide

461.4

842

AN

H,N

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-2;
oxoethyl]-4-[(4-
aminophenyl)ethynyljbenzamide

339.4

843

NEL Oval
o

/Cj)'\ﬁ X Ko

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2;
oxoethyl]-4-[(4-
ethylphenyl)ethynyl[benzamide

352.4

844

N-[(15)-1+(aminomethyl)-2-(hydroxyamino}-21
‘oxoethyl]-4-[(4-ethylphenyl)ethynyl]-3-
fluorobenzamide

370.4

845

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino) -21
oxoethyl}-4-({4-{(3-
aminopropanoylamino]phenyl} ethynyl)benza
ride

410.4

846

N-{(18)-1-(aminomethyl)-2-(hydroxyamino}-2;
oxoethyl]-4-{(4-
{[(dimecthylamino)acetyljamino} phenyl)ethyny
1]benzamide

424.5

847

-y Owal
Pesate

a-(fa-{(4-
aminobutanoyl)amino]phenyl}ethynyl)-N-
{(1S)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyljbenzamide

424.5

240




Example Structure Name MH+
g*f‘/\icﬁal
[ N-{(18)-2-(hydroxyamino)-1-f( {[2-
(methyloxy)phenyljmethyl} amino)methyl]-2- | 444.5
_ B N oxocthyl}-4-(phenylethynyl)benzamide
848 -
1, Chiral
N | |
o N-[(1S)-1-f(diprop-2-cnylamino)methyl]-2-
SOy - (hydroxyamino)-2-oxocthyl}-4- 404.5
\J/é~ = © (phenylethynyl)benzamide
849 C ' '
~CHCHral
wﬁn“é N-[(15)-2-(hydroxyamino)- 1-({[({[2-
9 /('rm (methyloxy)phenylimethyl} amino)acetyljamin 501.6
oy olwethyl)-2-oxoethyf]-4- :
G/ (phenylethynyl)benzamide
850 -
S Q\kai
T 0e° N-((18)-2-(hydroxyamino)-1-{[({[2-
/OJ /(./" (methyloxy)phenyl]thio}acctyl)ainino]methyl}l. 504.6
2-oxoethyl)-4-(phenylethynyl)benzamide
w | O
' H,c Ny, Chiat
‘ N);(OH (28,3R)-3-amino-2-({[4-
_ H 5 (pbenylethynyl)phenyljcarbonyl}amino)butano]  323.4
o Z ic acid
/
852
e e N-{(1S)-1-(aminomethyl)-2-(hydroxyamino)-2
_f-o O (4-
r VJVCJ*")\' ‘ . oxocthyl]-4-[4-(4 4485
" jn_@’ {{(dimethylamino)acetyl]amino} phenyl)buta-
1,3-diynyl]benzamide
853
" . N—[(1S)-l-(annnomcthyl)-z-(hydro:&yammo)-z
,,,Qiu o oxoethyl}-4-[4-(4- 448.5
u.cvu\,ir—-(,\.]’ {[(ethylamino)acetyljamino } phenyl)buta-1,3- '
‘ diynyl]benzamide
854
, H aet | N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-21
oY oxoethyl}-4-[4-(4- 4605
v,uvtr(‘?)”"‘/ {[(cyclopropyl-zmmo)acetyl]arxmm}phenyl)but
v ; a-1,3-diynyllbenzamide
855
1w, o | N-[(18)-1{aminomethyl)-2-(hydroxyamino)-2;
o oxocthyl]-4-(4~ {4-[(piperidin-1- I
ON\/?.H_{?"/ ylacetyl)amino]phenyl}buta-1,3- :
diynyl)benzanude
856

241




Example

Structure

Name

VEHF

857

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2

oxocthyl]-4-[4-(4-
{[(phenylamino)acetyljamino } pheayl)buta-1,3
diynyl]benzamide

496.5

858

=1

N-[(18)-1-(aminomethyl)-2-(hydrox yamino)-2-

oxoethyl}-4-{4-[4-
({[(phenylmethyl)amino]acetyl} amino)phenyl]
buta-1,3-diynyl} benzamide

-510.6

859

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-2-

oxoethyl]-4-[4-(4-aminophenyl)buta-1,3-
diynyllbenzamide

363.4

860

(_l;gc OH [enio]
' nIr"‘“
u“ 'O,- &

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl} 4-[(4-
{[(pyraziu-2-
ylamino)acetyl]amino } phenyl)ethynylJoenzam
ide

489.5

861

NGN
(}C HQ ’@J‘F"

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} 4-[(4- {[(4-
phenylpiperidin-1 - _
ylacetyl]amino} phenyl)ethynyl]lbenzamide

555.6

OH [ ]
U OH

(\ \“ﬁd Q#’Qi

4-{[4-({[4-(2-fluorophenyl)piperazin-1-
yl]acetyl} amino)phenyljethynyt}-N-{(1S,2R)-
2-hydroxy-1-
[(hydroxyan uno)carbonyl]pmpyl}benzannde

574.6

862

863

OH ol

© 4-{[4({[(18,4R)-bicyclo[2.2.1]hept-2~
ylamino]acetyl}amino)phenyljethynyl }-N-
{(18,2R)-2-hydroxy-1-

[(hydroxyatino)carbonyl]propyl} benzamide

505.6

864

H, ‘oun Nt
'ﬁc}"; o @A’Oi “:% -

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-( {4-
[({[(18,2S,3S,5R)-2,6,6-
trimethylbicyclo[3.1.1]hept-3-
ylJamino}acetyl)amino}phenyl} ethynyl)benza
mide

547.7

865

N-{(18,2R)-2-hydroxy-1-
[(bydroxyamino)carbonyljpropyl}-4-{{4-
({[(tricyclof3.3.1.1~3,7~]dec-1-
yhmethyl)amino]acetyl}amino)phenyljethynyl}
benzamide

569.7

242




¥xample

Name

MH+

866

‘ N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl}-4-{[4-({[(4-
methylcyclobexyl)aminojacetyl} amino)phenyl

Jethynyl}benzamide

507.6

- N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4- {[4-
({l(2,2,2-
trifluoroethyf)amino]acetyl} amino)phenyljethy,
nyl}benzamide

493.5

867

868

4({4-[({[2-(2-
fluorophenyl)ethyljamino}acetyl)amino]pheny
1}ethynyl)-N-{(1S,2R)-2-hydroxy-1-
- [{(hydroxyamino)carbonyl]propyl} benzamide

533.6

869

,0" Chircl

NJN”"T"O

o

A({a-L({[2--
fluorophenyl)ethyllamino }acetyl)aminopheny
- 1}ethynyl)-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}benzamide

533.6

870

£TJ —U’“ ";((um

, -({4({[¢-
finorophenyl)ethyllamino}acetyl)amino}pheny
1}ethynyl)-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]lpropyl }benzamide

533.6

-8

' ’ ~, 'y o"“-oum-|
SNl

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-({4-
) [({[(1S,2R)-2-
phenylcyclopropyl]lamine }acetyl)aminoJpheny
' 1}ethynyl)benzamide

527.6

872

Ozt

cuincr‘“(y ety

N-{(18,2R)-2-hydroxy-1-

[(hydroxyaminc)carbonyllpropyl}-4-({4-[( {{(2{

methylphenyl)methylJamino} acetyl)aminolphe
pyl} ethynyl)benzamide

515.6

873

OQI Ch'md -

./O*u

S)\,uiu»;

N-{(1S.2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}-4-[(4-{[({[2
(influoromethyl)phenylimethyl} amino)acetyl]

amino} phenyl)ethynyllbenzamide

569.5

874

k“j\m

@Vu&y@g S

N-{(18.2R)-2-hydroxy-1-
[(hydroxyamino)carbonylipropyl}-4-{[4-
(2
[(tifluoromethyl)oxylphenyl} methyl)amino]ac
etyl} amino)phenyljethynyl} benzannde

586.5

243




Structure

Name

MH+

Example

875

H,Cy _.CH Chira

4-({4-{({[(4-
chlorophenyl)methytlamino}acetyl)aminolphe
nyl} ethynyl)-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}benzanide

536.0

876

Qi
~DH

. H,C, . CH
™ Lo @i M
o, O™ °

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}-4-[(4-{({[4
(methyloxy)phenyljmethyl} amino)acetyl]amin

 o)phenyl)cthynyl]benzamide

531.6

877

. 5‘“2'1';1 Crienl
we S L . ' Jkn oG
P o

- |dimethylethyl)phenyl]methyl}amino)acetyljam

4-[(4-{I({[4-(1.1-

ino} phenyl)ethynyl]-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

557.7

878

He, oM Chtral
H-on

oj‘i@\’n J‘iu ’Oﬂ’(:-)i o

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino )carbonyl]propyt}-4-({4-[({[(4
nitrophenyl)methylJamino} acetyl)amino]phen

yi}ethynyl)benzamide

546.5

879

by
_fon

13 3!
‘H! ) . ‘[

G o e _atod W
\0\/“.}'” _@,’Hl’o °

' [(tiﬂuoromcmyl)oxy]phenyl}methyl)ammo]aq

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{[4-
({I({4-

etyl}amino)phenyl]cthynyl} benzamide

. 585.5

880

O

DN.G Gl
g e “Ln-w
T, O

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} -4-[(4~{[({[4
(methylthio)phenyl]methyl}amino)acetylfamin

o} phenyl)ethynyllbenzamide

547.6

881

F?@vuj.@ﬂ&%@“

Cient

| [(hiﬂuéromeﬂayl)thio]phcnyl}methyl)amino]a

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{[4-
{[({4-

cetyl} amino)phenyl]ethynyl } benzamide

601.6

882

“Fos i o e

f(hydroxyamino)carbonyljpropyl}-4-F(4-{[({[4

N-{(15,2R)-2-hydroxy-1-

(methylsulfonylphenyljmethyl} amino)acetylja
mino }phenylethynylJbenzanude

579.6

883

MOy OH  Cuiral
. r;‘\rjiﬁ%n»d‘

ﬁ;,"\,uﬁ,,

4({4-[({[2.5-
difluorophenyl)methyljamino} acetyl)amino]ph
enyl} ethynyl)-N-{(1S,2R)-2-hydroxy-1-

[(hydroxyamino )carbonyl]propyl} benzamide

537.5

244
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Example

Siructure

MIL+

884

r»JL ":R W-on

L;j:,!l /g-n =

Name

4-({4-1({[(2.6-
ditluorophenyl)methyl}amino }acetyl)aminoph|
enyl} ethynyl)-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl tbenzamide

5375

885

& Chirel

F‘ =
£ ° ST G ¢
S L

4-({4-[({[(3.4-
difluorophenyl)methyljamino} acetylyamino]ph
enyl}ethynyl)-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}benzamide

537.5

886

j¢ .....

4-({+-[({[34-
dichlorophenyl)methyljamino } acetyl}amino]p
henyl} ethynyl)-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylJpropyl } benzamide

570.4

887

SOk ftrﬂ”b*"n:g’ =

4-({4H ({34~
dimethylphenylymethylJamino }acctyl)aminolp
henyl} ethynyl)-N-{(15,2R)-2-hydroxy-1-
[(bydroxyamino)carbonylJpropyl }benzamide

529.6

888

o

/[»)%\,LL"‘CJ’ ;«-(%;L‘ -

(I35
dichlorophenyl)methyljamino } acetyl)amino)p
benyl} ethynyl)-N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl)propyl}benzamide

570.4

889

c¥mt

j e T

A-[(4-{[({[3,5-
bis(trifluoromethyl)phenyl Jmethyl } amino)acet
yllamino}phenyl)ethynyl]-N-{(1S,2R)-2~

hydroxy-1- '
[(hydroxyamino)carbonyllpropyl} benzamide

637.5

_ 890

"";]fu ot
vﬂ’(j— - a "

FQ\J-./&H‘Q’

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-({4-
[({i2,3.4-

trifluorophenyl)methylJamino} acetyl)arnino]p

benyl} ethynyl}benzamide

555.5

891

Co -OH (=7
g

F o K'QH
F\';il'”iu@)ﬂrc)* )

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}4-({4-
[( { [(2,4: 5=
trifluorophenyl)methylJamino}acetyl)amino]p
henyl}ethynyl)benzamide

555.5

892

WO, O Chiw
N (\J_uj\,ﬂ-o« ‘
ot o

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-({4-
[( {[(3 :425 -
trifluorophenyl)methyl]amino }acctyl)amino]p
henyl}ethynyl)benzamide

555.5




Example

Structure

Name

MH+

893

j'suLn How
TS v S S
’EM‘HJ_N’{")‘

N-{(18)-1-(aminoimethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-[(4-
{{{pentylamino)acetylJamino } phenyl)ethynyl]
benzamide

466.6

894

WM

a )ﬁ Tl
- (N
‘IJ"‘.” ~N-OH
o g"-g N S NS L a
@NNJW\.J' .

oxoethyl]-4-{[4-({[(thicn-2-
ylmethyl)aminolacety! }amino)phenyllethynyl}
benzamide

N-[(IS)-1-(aminomcﬂuyl)-ﬁl-(hydfoxyamino)—?.—

492.6

895

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2.
oxocthyl]-4-[(4-{[(4-phenylpiperidin-1-
yDacetyl]lamino} phenyl)ethynyljbenzamide

540.6

896

N-[(1S)-1-(aminomethyl)-2-( hydroxyamino)-2-
oxocthyl]-4-{(4-{[(4-phenylpiperazin-1-
ylacetylJamino }phenyl)ethynyl|benzamide

5416

897

N-[(18)-1-(aaninomethyl)-2-(hydroxyamino)-2-
T oxocthyl}4-{[4-({[4-(2-
flnorophenyl)piperazin-1-
ylJacetyl}amino)phenyl]cthynyl fbenzamide

559.6

898

N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl}-4-{[4-({[4-(4-
flworophenyl)piperazin-1-

ylJacetyl}amino)phenyl)ethynyl} benzamide

559.6

899

4-{[4-({[(1-acetylpipcridin-4-
yl)(cyclopropyl)aminolacetyl } amino)phenyl)et
hynyl}-N-((1S)-1-(aminomethyl)-2-
(hydroxyamino)-2-oxoethyl]bcnzarmide

561.7

N-[(18)-1-(aminomethyl)-2-(hydroxyaming)-2-
oxoethyl]-4-{[4-({[(2.3-
dimethylcyclohexylaminojacctyl} amino)phen
yljethynyl} benzamide

506.6

901

N-[(18)-1-(aminomethyl)-2 - hydroxyamino)-2-
oxocthyl]-4-{{4-({[((1R,2R,4S)-
bicyclof2.2.1}hept-2-
ylamino]acetyl} amino)phenyljethynyl} benzam

ide

490.6

246




Example

Structure

Name

902

N,

: ety
M TH./I“’(,:/W‘ J

el
He, o
H

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoetbyl]-4-[(4-{{({{(1S.2R,55)-6,6-
dimethylbicyclo[3.1.1]hept-2-
yljmethyl} amino)acetyllamino}phenyl)ethynyl
Jbenzamide

532.7

903

HEC o
W o

/}-}”}u"w

N-{(18)-1-(arninomethyl)-2-(hydroxyamino)-2;
oxocthyl]-4-{[4-({[(15,4R)-bicyclo[2.2.1 Jhep]

2-

ylamino]lacetyl}amino)phenyljethynyl} benzam
ide

490.6

904

N-{(1S)-1-(aminomethy1)-2-(hydroxyamino)-21
oxoethyl]-4-({4-[({{(1S,25,35,5R)-2,6,6-
trimeihylbicyclo[3.1.1]hept-3-
ylJamino}acetyl)amino]phenyl} ethynyl)benza
mide

532.7

905

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2]

oxoethyl}-4-{[4-({[(tricyclo]3.3.1.1~3,7~]dec~
1-
vimethyl)amino]acetyl }amino)phenyl]ethynyl }
‘ benzaride

544.7

906

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-21
oxocthyl]-4-({4-[({[(2,6-
difluorophenyl)methyt]amino } acetyhamino]ph
cny!}ethynyl)benzamide

522.5

907

N-{(1S)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl}-4-[(4-{[({[4-
(methylthio)phenyljmethyt }amino)acetyl]amin
o}phenyl)ethynyljbenzamide

532.6

908

N-{(1S)-1-(aminomeihyl)-2-(hydroxyamino)-2;
oxoethyl]-4-[(4-{{({[4-
(methylsulfonyl)phenyl}methyl} amino)acetylja
mino} phenyl)ethynyl]benzamide

]

564.6

909

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2
oxocthyl]-4- {[4-({[({(4-
[(trifluoromethyl)thio]phenyl }methyl jamino]a
cetyl}amino)phenyl]ethynyl} benzamide

586.6

910

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-{[4-({[({4-
[(triflaoromethyljoxy]phenyl} methyl)amino]ac
etyl}amino)phenyl]ethynyl}benzamide

570.5

247




Example

Structure

Name

MH+

911

N-{( IS)-I~(anﬁnomcthyl)-2—(hydroxyammo)-?q
oxocthyl]-4-({4-[({[(2,4.5-
trifluorophenyl)methyljamino }acetyl)amino]p
henyl}ethynyl)benzamide

540.5

912

N-[(1S)-1-(aminomethyl)-2-(kydroxyamino)-2;
' oxoethyl]-4-({4-{({[(2,3,4-

trifluorophenyl)methylJamino }acetyl)amino]p
henyl}ethynyl)benzamide

540.5

913

X-[(18)-1-(aminomethyl)-2-(hydroxyamino)-21
oxoethyl]-4-({4-[({[(3,4.5-
triftuorophenyl)methyl]amino}acetyl)amino]p
henyl}ethynyl)benzamide

540.5

914

N-[(1S)-1(aminoinethyl)-2-(hydroxyamino)-2
oxoethyl]-4-(4-{4-{(pyrzolidin-1-
ylacetyl)aminolphenyl}buta-1,3-

diynyl)benzamide

474.5

915

N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2|
oxoethyl}-4-(4-{4-[{(azepan-1-
ylacetyl)aruino]phenyl} buta-1,3-
diynyl)benzamide

502.6

916

N-{(15)-1-(aminomethy!)-2-(hydroxyamino)-2-

oxoethyl]-4-(4- {4-[(piperazin-1-
ylacetyl)aminoJphenyl} buta-1,3-
diynyl)benzamide

489.5

917

N-{(15)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl}-4-[4-(4- {[(4-methylpiperazin-1-
yDacetyl]amino} phenyl)buta-1,3-
diynyl]benzamide

503.6

918

N-{(1S)-1-(aminomethyl)-2-(hydroxyaminag)-2-
oxocethyl}-4-(4-{4-[(rnorpholin4-
ylacetyl)amino]phenyl}buta-1,3-

diyny)benzamide

490.5

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-21
oxoethyl]-4-{4-[4-
({[cyclohexyl(methyl)arninolacetyl} amino)phe]
nyl]buta-1,3-diynyl}benzamide

- 516.6

919

248
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Example

Structure

Name

MB+

920

Chiead

Ll
e
o o e °
E:z}\/n\')' N u‘{w

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-(4-{4-[({[(2-
fluorophenyl)methyl]amino} acetyl)aminolphe
nyl}buta-1,3-diynyl)benzamide

- 528.6

921

£ JYu
2 o
FJ"W\,,UL Toa S
« )

ot

N-{(15)-1-(aminomethy!)-2-(hydroxyamino)-2;
oxoethyl]-4-(4-{4-[({[(3-
fluorophenyl)methyl]Jamino}acetyl}amino jphe
nyl}buta~1,3-diynyl)benzamide

528.6

922

Chtrwt

) i
B A M-on
" @"*ﬂp@r "
- 1

N-{(15)~1-(aminomethyl)-2-(hydroxyamino)-24
~ oxocthyl]-4-(4-{4-[({[(4-
fluorophenylymethyllamino} acetyl)amino]phe
nyl}buta-1,3-diynyl)benzamide

528.6

923

o

D, O
X

N-{(18S)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-(4- {4-[({{(2-
methylphenyDmethylJamino}acetyl)aminoJphe
nyl}buta-1,3-diynyl)benzamide

524.6

924

HN Nl

Y
el AN

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-(4-{4-[({[(3-
methylphenyl)methyl]lamino}acetyl)aminoJphe
nyl}buta-1,3-diynyl)benzamide

524.6

MW, "ol

VO’?‘IIJ!’”'“'

He, PR

N-[(18)- l—(aulim:mrxet]l},'l}—2—(hydroxyamino)-2J
oxoethyl}-4-(4-{4-[({[(4-
methylphenyl)methyl]amino}acetylamino]phe
nyl}buta-1,3-diyayl)benzamide

524.6

925

926

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-2
oxocthyl}-4-{4-[4-({[(pyridin-2-
ylmethyl)amino}acetyl}amino)phenylJbuta-1,3
diynyl}benzamide

511.6

927

- {N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2

oxoethyl]-4- {4-[4-({[(pyridin-3-
ylmethyl)aminoJacetyl}amino)phenyl jbuta-1,3
diynyi} benzamide

511.6

828

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-{4-[4-({[(pyridin-4-
ylmethyl)amino]acetyl}amino)phenyl]buta-1,3

diynyl}benzamide

511.6

249




Example

Structure

Name

M+

929

ELH, Chiral
—~_1 H-on
«&:f‘n)‘{
-~ . Q st
R s

cty

N-[{(18)-1-(aminomethyl)-2-(hydroxyamino)-2
oxocthyl])-4-{4-(4-{[({[2-
(methyloxy)phenyl}methyl } amino)acetyljamin
o}phenyl)buta-1,3-diynyl Jbenzamide

540.6

930

N-[{(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-{4-(4-{[({[3-
(methyloxy)phenyl)methyl} amino)acetyl]lamin
o}phenyl)buta-1,3-diynyl]benzamide

540.6

931

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-21
- oxocthyl}-4-[4-(4-{[({{4-
(mcthyloxy)phenyljmethyl} amino)acetyljamin
o}phenyl)buta-1,3-diynyljbenzamide

540.6

{ fluorophenyl)aminojacetyl} amino)phenyljbuta

N-[(15)-1-(aminomethy!)-2-(hydroxyamino)-21
oxocthyi]-4-{4-{4-({[(2-

1,3-diynyl}benzamide

514.5

. 932

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-21
oxoethyl]-4-{4-[4-({{G-
fluorophenyl)amino]acetyl}amino)phenyl]buta
1,3-diynyl}benzamide

514.5

933

934

N-{(1S)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl)-4-{4-[4-({[(4-
flucrophenylaminojacetyl} amino)phenyl]buta:

: 1,3-diynyl}benzamide

514.5

935

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl}-4-[4-(4-{[(pyridin-2-
ylamino)acetyl]amino } phenyDbuta-1,3-
diynylJbenzamide

497.5

936

IN-{(18)-1~(aminomethyl)-2~(hydrox yamino)-2-

oxoethyl}-4-[4-(4-{[(pyridin-3-
ylamino)acetylJamino } phenyl)buta-1,3-
diynylJbenzamide

497.5

937

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl}-4-[4-(4- {[(pyridin-4-
ylamino)acetylJamino }phenylbuta-1,3-
diynylJbenzamide

497.5




— v m s e

Structure

Name

M+

Example

938

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-4-(4-
{[(cyclebutylamino)acetyl]amino} phenyl)buta,
1,3-diynyl}benzamide

474.5

939

. at o

. A S R
O,HJ’L_NJ\,,/

N-[(1S}-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-]4-(4-
{{{cyclopentylamino)acetyl)amino} phenyl)but
a-1,3-diynylJbenzamide

488.6

940

Ciret

AN,
. \-
o . v:Ji..'n'ﬂ"CT‘iu)T -

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2;

' oxoethyl]4-[4-(4-

{[{cyclohexylamino)acetyljamino } phenyljbuta
1,3-diynyllbenzamide

502.6

941

! Ovivad
~, A Mo
R 97
O.u,,,s\_:r-‘ i

N-{(13)-1-~(aminomethyl)-2-(hydroxyamino)-21
oxocthyl]-4-[4-(4-
1 (cycloheptylamino)acetyl)amino} phenyl)but
a-1,3-diynyl]benzamide

516.6

942

HN Cnirnl
a
/(‘T’L‘HJY“"’"
m,:ﬂl‘ x o
N
" c.uﬂ_@’

N-{(18)-I-(aminomethyl)-2-(hydroxyammine)-21
oxoethyl}-4-[4-(4-
{{(mmethylamino)acetyljaraino }phcnyl)buta—l,ﬂ
diynyl]benzamide

434.5

943

N-{(18)-1-(aminomethyl}-2-(hydroxyamino)-2
oxoethylj-4-{4-(4-

{{(propylamino)acetylJamino } phenyl)buta-1,3
diynyl}bcnzamide

462.5

944

N-[(18)-1-(aminomethyl)-2-{hyd ro.\:yamino)—iﬁ
oxoethyl}-4-[4-(4-
{[(butylamino)acetylJamino} phenyl)buta-1,3-
diynyljbenzamide

476.5

945

N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2}
oxoethylj-4-[4-(4-
{{(pentylamino)acetyijamino} phenyl)buta-1,3-
diynyl]benzamide

490.6

946

N-[(18)-1-aminomethyl)-2-(hydroxyamino)-2
oxoethyl)-4-[4-(4-
{[(bexylamino)acetyljamino} phenyl)buta-1,3-
diyoyljbenzamide

504.6

ro
n
[y




Exam_ple

Structure

Name

MH+

047

on 2
n_,cVNJ‘ﬁ

i " e
’E E =GH
o T

N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-21
oxoethyl]-4-{4-f4-

({[ethyl(methyl)amine Jacetyl } amino )phenyllb
uta-1,3-diynyl} benzamide

482.5

948

THN, Cruesd
? -
. -;p.d‘!ya.’L HJT o
ne Iy
o

N-{(15)-1-(aminomethyl)-2-(hydroxyamino)-21
oxoethyl}-4-~{4-[4-({[(1-
methylethyl)aminolacetyl famino)phenyl]buta-
1,3-diynyl} benzamide

462.5

949

Chirat

. : HA,
o' n‘a“
. o . A’(.Y“lf‘:
*sc/'t“w)'*ﬁ’sz o

| N-{(1S)-1-(aminomethyl)-2-(hydroxyamino)-2;

oxoethyl]-4-{4-[4-({[(2-
methylpropyl)amino]acetyl}amino)phenylfbut
a-1,3-diynyl}benzamidc

478.5

q"'ﬂ)\ﬂ/ Clidsel
L M-o4
il

N e e

wor M Iy O )

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4- {4-{4-({[(2-
hydroxyethyl)aminoJacetyl }amino)phenyljbutal
1,3-diynyl} benzamide

464.5

950

951

BN, i)
o

. iy )\rﬂ-cm
et 2y T

N-{(1S)-1-(aminomethyl)-2-(hydroxyamino)-21
oxoethiyl]-4-(4-{4-[({[2-
(methyloxy)ethyllamino }acetyl)amino lpheny!}
buta-1,3-diynyl)benzamide

478.5

952

l . :'“JYH-m
e s o

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-21
oxoethyl]-4-(4-{4-[({[2-
(dimecthylamino)ethyllamino}acetyl)aminoph
enyl}buta-1,3-diynyl)benzomide

4918

9353

. ":/\/u\)‘;‘ﬂﬂadrw_;uf - X

N-[(15)-1~(aminomethyl)-2-(bydroxyamino)-2;
oxocthyl]-4-{4-[4-({[(2-

cyanoethylaminolacetyl}amino)phenyllbuta-

' 1,3-diynyl} benzamide

473.5

954

N, Cuat

Ay
N ft .

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl)-4-{4-[4-({{(thien-2-
Vimethyt)aminolacetyl} amino)phenylbuta- 1,31
diynyl}benzamide

516.6

955

HN, sl

s
OJJ,,O’“WQ '

HE

N-[(15)-1~(aminomethyl)-2-(hydroxyamino)-2
oxoethyl}-4-(4-{4-[({[(1R)-1-
phenylethyllamino}acetyl)aminojphenyl}buta-
1,3-diyny)benzamide

§24.6

252




Example

Strueture

Name

MH+

956

Cha

Hpe
~"71alg”u e

o

r:! " )?_”j.'r._,n.L

e
1 1,2

N-[(18)-1-(arninomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-(4-{4-{({{(1S8)-1-
phenylethyl)ainine }acetyl)amino Iphenyl} buta-
1,3-diynyl)benzamide

524.6

957

N-[(15)-1-(aminomethyl)-2-(hydroxyamine)-24
oxoethyl]-4-{4-[4-({[(2-
phenylethyl)aminojacetyl} amino)phenyl Jbuta-
1,3-diynyl}benzamidc

524.6

958

N-[(185)-1-(aninomethyl)-2-(hydroxyamino)-2;
oxoethyl}-4-(4-{4-[(1H-imidazol-1-
ylacetyl)amino]phenyl} buta-1,3-
diynyl)benzamide

471.5

959

N-[(15)-1(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4- {4-{4-({{(1R,2R 45)-
bicyclo[2.2.1Thept-2-
ylaminoJacetyl} amino)phenyl]buta-1,3-
diynyl}bcnzamide

514.6

960

N-[(1S)-1-(aminomethyl)-2-(hydroxyaminoe)-2-
oxoethyl]-4-{4-[4-
({[(cyclohexylmethyl)aminoJacetyl }antino)phe!
nyl]buta-1,3-diynyl }benzamide

516.6

961

N-{(18.2R)-2-hydroxy-1-
{(hydroxyamino)carbonyl [propyl}-4-[(6-
piperidin-1-ylpyddin-3-yl)ethynyljbenzarmide

423.5

962

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} -4-{[6-(4-
methylpiperazin-1-yl)pyridin-3-
yljethynyl}benzamide

438.5

963

' égc:(:ju enr
i o
=T

K
Hu, s N

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propy! }-4-[(6-
piperazin-1-ylpyridin-3-yl)cthynylJbenzamide

424.5

964

\ji,;ﬂ("u Chiad
o= T
) N

4-((6-azepan-1-ylpyridin-3-yl)ethynyl]-N-
{(18,2R)-2-hydroxy-1-
[(bydroxyamino)carbonyljpropyl} benzamide

437.5

[
th
L]




Example Structure Name MH+
X j"’c ’O'fn_uhw 4-{[6-(cyclohutylamino)pyridin-3-yljethynyl} -
e LY N-{(1S,2R)-2-hydroxy-1- 4005
e [(hydroxyamino)carbonyl]propyl} benzamide
965
e Y  on ™ [4-{[6-(cyclohexylamino)pyridin-3-ylJethynyl}-
. rj,m-{IL N N-{(18S,2R)-2-hydroxy-1- 4375
Cr e [(hydroxyamino)carbonylJpropyl}benzamide
966
pomeon et | 4 (16 (butylamino)pyridin-3-ylJethynyl) -N-
i
. [\74@—@’“‘ Yy {(18,2R)-2-hydroxy-1- 4115
W [(hydroxyamino)carbonyl]propyl } benzamide
967
b o s 4-({6-[(2-hydroxyethyl)amino]pyridin-3-
o Q,zO’LH 3 yi}othynyl)-N-{(18,2R)-2-hydroxy-1- 399.4
Hwe {(hydroxyamino)carbonyl]propyl }benzamide
068
ST |4-(6-{2-(dimethylamino)ethyl]amino }pyridin
: Lty 3-yDothynyl]-N- {(18,2R)-2-hydroxy-1 4265
NS o g -yDethynyl]-N-{(1S,2R)-2-hydroxy-1- .
* L [(Hydroxyamino)carbonyl]propyl} benzamide
969
ou,fj%un Goiral N- {( 1 S,ZR) -2-hydroxy-1-
N —oH o 1.4.({6-
o £ [(bydroxy nmmo)carboqyl]prol?yI', :1 ({6 445.5
c]/‘u W [(phenylmethyl)amino Jpyridin-3-
yl}ethynyl)benzamide
970
ENU ™ T [4-[(6-{[(4-fluorophenyl)methyijamino} pyridin
_ f)—*"O)L X 3-yDethynyl]-N-{( 1S,2R)-2-hydroxy-1- 463.5
,/O/\ N [(hydroxyamino)carbonyl]propyl} benzamide
971
e ,ann Ctral N-{(1S,2R)-2-hydroxy-1-
e ’O,*uj\“s, -on [(hydroxyfnfuno)carb?nyl]pn_)pyl}-4—{[6- 432.4
"C\/"DQ (pyTidin-4-ylamino)pyridin-3-
‘ yl]ethynyl} benzamide
972
/r\)/@’l""j::‘n_mf"‘“' 4-[(6-chloropyridin-3-ylethynyl}-N-{(1S,2R)-
~_=t) N ¥ 2.hydroxy-1- 374.8
C"ﬁn [(hydroxyamino)carbonylipropyl}benzamide
973

254
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Example

Structure

Name

M+

874

H,c.\?’ﬁ 2, Chiral
0. 0

1,1-dimethylethyl (25)-2-[({4-[(4-
ethylphenyl)ethynyl]phenyl} carbonyl)amnino]-
3-(hydroxyamino)-3-oxopropylcarbamate

452.5

975

N-[(18)-1-(aminomethyl)-2-(hydroxyaming)-2-
oxoethyl}-4- {4-[4-({[(1S)-1-(aminomethyf)-2-
(hydroxyamino)-2-
oxoethyl]amino}carbonyl)phenyljbuta-1,3-
diynyl}benzamide

483.5

976

N-{(18,ZR)-2-hydroxy-1-
[(hydroxyarsino)carbonyllpropyl}-4-{[4-
' (morpholin-4-
yimethyl)phenyl]ethynyl} benzamide

438.5

977

4-[(4-{l2-
aminoethyl)amino}methyl} phenyl)ethynyl]-N-
{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl}benzamide

411.5

978

4 {4-[((28)-2-nmino-5-
{[amino(imino)methy!jamino }pentanoyl)amin
oJphenyl] ethynyl)-N-{(1S)- 1-(aminormethyi)-2-

{hydroxyarmnino)-2-oxoethyl]benzamide

495.6

(25)-6-amino-2-({{4-( {4-[({(15,2R)-2-

. hydroxy-1- :
[(hydroxyamino)carbonyl}propyl}aminc)carbo
nyljphenyl}ethynyl)phenyl]carbonyl}amino)he

xanoic acid

5115

979

980

(28)-6-amino-2-({[4-({4-[({(1S,2R)-2-
hydroxy-1-
[(bydroxyamino)carbonyl]propyl}amino)carbo
nyliphenyl} ethynyl)phenyljacetyl}amino)hexa

noic acid )

981

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)-
3-0x0-2-({[4-
(phenylethynyl)phenyljcarbouyl}amine )propyl

]pentanediamide

i

480.5




Example Structure Name . MH+
Chiat '
o= e
“0 N-[(18)-1-[(2,6-dioxopiperidin-1-yl)methyl]-2
¥ on {hydroxyamino)-2-oxoethyl]-4- 4204
(phenylethynyl)benzamide
983
o "*ﬁ;‘l L " INN"bis[(25)-3-(bydroxyamino)-3-oxo-2-( {[4-
) «O}"’? oS (phenylethynyl)phenyl]carbonyl} amino)propyl] 743.8
o Ipentanediamide :
984
cH, el
Orﬁj\(j N-((18)-2-(hydroxyamino)-2-oxo-1- {[({[(1S)-
£ '/‘gu‘ou - 485.6
/O}\ﬁ o phenylethyl}amino} acetyl)amino]methyl}ethyl
CI/ }-4-(phenylethynylybenzamide
985
5]3 c CH@P: Chiral v
N L N-{(1S)-2-hydroxy-1-
O 0 " | [(kydroxyamino)carbonyl]-2-methylpropyl}-4-| 353.4
(phenylethynyl)benzamide
986
~ e M [N-[(18)-1-(amuinomethy)-2-(hydroxyamino)-2.
s e Y oxocthyl]-4-[(6-piperidin-1-ylpyridin-3- 408.5
h ylethynyljbenzamide
987
g JYﬂ_o,f"“' N-[(15)-1-(sminomethyl)-2-(hydroxyamino)-2.
— MC L oxoethyl]-4-[(6-morpholin4-ylpyridin-3- 410.4
o ST ylethynyllbenzamide
988
owj\”/n_ U:w N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2-
L LA oxocthyl]-4-{[6-(4-methylpiperazin-1- 423.5
e S W yDpyridin-3-yl]ethynyl} benzamide
989
& o™ |N-[(1S)-1-(aminomothyl)-2-(hydroxyamino)-2
W ¥ oxocthyl]-4-{(6-piperazin-1-ylpyridin-3- 409.5
w7 yl)ethynyl]benzamide
990 '
WA = ' ,
g JYn_o,f"” N-{(18)-1-(aminomethiyl)-2-(hydroxyamino)-2.
Ve =il LA oxoethyl]-4-{(6-azcpan-1-ylpyridin-3- 422.5
t = .
C’ e yljethyny! Jbenzamide
991

256




Example

Structure

Name

MH+

982

LN Chiral

/Oj l‘, Keon

oo™

N-[(19)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-{[6-(cyclobutylamino)pyridin-3-
yljethynyl}benzamide

394.4

993

H,N ! il
-\ ﬁ-on

O™ n

| oxoethyl}-4-{[6-(cyclohexylamino)pyridin-3-

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2:

yijethynyl} benzamide

4225

s I‘fﬁw e

ne "

N-[(18)-1<(aminomethyl)-2-(hydroxyamino )-2-
oxoethyl}-4-{[6-(butylamino)pyridin-3-
yl]ethynyl} benzamide

396.5

994

995

R ey

B J\/N-on
ne" o\/\u'[/); /O g

N-{(15)-1-(aminomethyl)-2-(hydroxyamino }-2
oxoethyl]-4-[(6-{[2-
(methyloxy)ethyl]amino} pyridin-3-
yDethynylJbenzamide

398.4

996

H,Co OH  Cifal
R

o

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-{[4-
(piperidin-1-
yhmethyl)phenyl]ethynyl}benzamide

436.5

997

4-[(4-{[(2S)-2-amino-3-(4-
aminophcnyl)propanoyl]anﬁno}phenyl}eﬁlynylF
I-N-{(15,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyl]propyl} benzamide |

516.6

998

4-((2S)-2-amino-3-{[4-({4-[({(18,2R)-2-
hydroxy-1-
[(hydroxymnino)carbonyl]propyl}amjno)carboﬂ
" nyljphenyl}ethynyl)phenyl]Jamino}-3-
oxopropyl)benzoic acid

545.6

999

573.6

1000

. Hean  Cal
,@i& Fron
@J’\}n\igi;‘?fy
HO

N-{(18,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyl]propyl}-4-({4-{({[1-~
(hydroxymethyl)-2-
methylpropyljamino}acetyl)aminojphenyl }eth

ynyl)benzamide

497.6

257




MIT+

Example Structure Name
H;O“J oH Chiral ‘
/O/&u%:‘,)(ﬂ‘on 4-{4-(3-aminophenyl)buta-1,3-diynyl}-N-
N {(18,2R)-2-hydroxy-1- 3784
H:n\(j//// [(hydroxyqnﬁno)carb(myl]pmpyl}benzamide
1001 |
el 4-4-(3-{[(2- |
Y W™ aminoethyl)aminojmethyl} phenyl)buta-1,3- 4355
" . e diynyl]-N-{(1S,2R)-2-hydroxy-1- ’
Cr [(hydroxyamino)carbonyl]propyl} benzamide
1002 .
P Nan 5-[(4-{{4-({[(18)-1-(aminomothyl)-2-
/'Q/L{i - S (hydroxyamino)-2- 4535
it ’C(" oxocthyl]amino} carbonyl)phenyl]ethynyl}phe T
" H nyl)amino]-5-oxopentanoic acid
1003
0 ,(:Fi e N-(2-aminocthyl)-3-{4-[4-({[(1S)-1-
A/O/L A (aminomothyl)~2-(hydroxyamino)-2- 434.5
o A ) . . . " .
. J\O/ oxoethyl}jamino} carbonyl)phenyl]buta-1,3- ,
L8 K diynyl}benzamide
1004
NH,  Chirat )
/(jin/&i’#‘oa N-[(1S)-1-(aminomcihyl)-2-(hydroxyamino)-2 :
A ~ oxoethyl}4-{4-[3-(aminomecthyl)phenylJbuta-| 377.4
u;N’\Ej/// 1,3-diynyl) benzamide
1005
NH Chirab .
Q R, N-[(18)-1-(aminomeathyl)-2-(hydroxysmino)-21
Q)\ N3 oxoethyl]-4-{4-[3-
A . - 416.4
£ ey (trifluoromethyl)phenyl]buta-1,3-
o~
m diynyl}benzamide
1006
NH,  Chiral
i 8
N§ o N-[(18)-1-(aminoniethyl)-2-(hydroxyamino)-2{ -, 4
A oxoethyl]-4-buta-1,3-diynylbenzamide ‘
“ A
1007
NH,  Chirat
B
N/Eg Mon N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
o, & oxoethyl]-4-[4-(2-methylphenyl)buta-1,3- 3624
7 diynyl |benzamide
1008
H,c'-ion Chiral
ok, 4-(4-(4-3-
' o ! "o aminopropanoyljamino]phenyl}buta-1,3- 449.5
. Jij/ diynyl)-N-{(1S,2R)-2-hydroxy-1- ’
a,»/\/“\B g [(hydroxyamino)carbonyl]propyl} benzamide
1009 :

258
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Example - Structure Name : MH+
Hoo oy G
o 4-[A-(3-
K.
/(j} N%"; o {[(a.minoacetyl)amino]meﬂlyl}phenyl)buta—1,3l 4495
w diynyl}-N-{(18,2R)-2-hydroxy-1- '
”/\C( [(bydroxyamino)carbonyl]propyl }benzamide
1010
ooy o=l
j/zu(:\rl:!;n"’“ 4-(4-{3-[(aminoacetyl)amino]phenyl} buta-1,3-
‘ /v/C diynyl)-N-{(1S,2R)-2-hydroxy-1- 4354
IENA‘E’L\CK" [(hydroxyamino)carbonyl]propyl} benzamide
1011 ’
neloy Oal ‘
Eyhy o A-{4-(a-{[(28)-2-
e ° aminopropanoyl]jamino}phenyl)buta-1,3- 249.5
9 j\j/‘/ ' diyntyl}-N-{(18,2R)-2-hydroxy-1- )
"‘”‘;)\g < [(hydroxyamino)carbonyljpropyl} benzamide
1012 | ™
M), Ca
5 u’(g Mo 4-(4-{4-[(aminoacetyl)aminojphenyl} buta-1,3- ‘
m/’ diynyl)-N-{(1S)-1-(aminomethyi)-2- 420.4
g ‘ (hydroxyamino)-2-oxoethylJbenzamide
N v
1013
g L, 4[4-G-
/)CJ)P{ ye {[(aminoacetyl)amino]methyl} phenyl)buta-1,3 4345
" TN ]/// diynyl]-N-[(1S)-1-(aminomethyl)-2- ‘
G (hydroxyamino)-2-oxoéthyl}benzamide
1014
- . NH, Chkal . .
/@/g ,(ru " IN-[(15)-1-(aminomethyl)-2-(hydroxyamino }-2-
AT S  oxoethyl}-4-(4-{4-[(3- 4345
o 0/ aminopropanoyl)amino]phenyl}buta-1,3- ’
H,N/\/lﬁ diynyl)benzamide
1015
. Ni4,  chal
/@iu' 0“-03 4-(4-{3-{(aminoacetyljamino]phenyl} buta-1,3-
o diyny!)-N-[(1S)-1-(aminomethy)-2- 4204
o = : . " -
W O/' (hydroxyamino)-2-oxocthyl]benzamide
1016
nodon o .
oy 4-[(4-{[(25)-2-amino-3-(4-
s hydroxyphenylpropanoyljamino} phenyl)ethy
7 17.
wn X nQ nyl}-N-{(18,2R)-2-hydroxy-1- 517.6
or [(hydroxyamino)carbony!}propyl }benzamide
1017 _|™
H,GIE;CH et
/@iu%nfw 4:(4-{4-[(aminoacetyl)amino]phenyl }buta-1,3-
el diynyl)-N-{(1S,2R)-2-hydroxy-1- 4354
el . { [(hydroxyamino)carbonyllpropyl}benzamide
2N ﬁ . .
1018

259




Example

Structure

Name

MHT

1019

T

B Heom
s Y el %/.\

N-[(18}-1-(aminomethyl)-2-(hydroxyamino)-21
oxoethyl}+4-({4-

EEQ_ amino)methyl]phenyl }ethynyl)benzarmi

) de :

409.5

1020

Chiral

?.».é

# N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2

oxoethyl]-4-{[4-(piperidin-1-
ylmethylphenyl]ethynyl} benzamide

421.5

1021

FLN, Chiral

O f z\ Oxlo:

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-2
’ oxoethyl]-4-[(4-
formylphenyl)ethynylJbenzamide

352.4

1022

) N-{(1S,2R)-2-hydroxy-1-
f(bydroxyamino)carbonyljpropyl}-4-( {4-

 [(methylsulfonyDamino]phenyl} ethynylbenza

mide

4325

1023

HN Chirat

\nl
0 \./ \MU\AM/W\.—_!. O_ -

N-[(18)-1 ~(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-({4-

_”AEQEEE?3&&2:&@&8_&“ cthynyl)benza

mide

417.5

1024

N-[(1S)-1{aminomethyl)-2-(hydroxyamino)-2}
oxoethyl]-4-({4-
{{phenylsulfonyl)amino]phenyl} ethynyl)benza
mide

479.5

1025

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxocthyl]-4-(4-{4-
[(phenylsulfonyl)aminolphenyl}buta-~1,3-
diynyD)benzamide

503.5

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2

oxoethyl]-4-{[4-(morpholin-4-
YimethyDphenyljethynyl}benzamide

423.5

1026

1027

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-({4-[(4-methylpiperazin-1-
yDmethyl]phenyl }ethynyl)benzarmide

436.5
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|_Example

Structure

Name

MH+

1028

[= 8 5]

» C).,u-'C>JL HJYn-m

“,./\,N

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
_oxocthyl]-4-[(4-{[(2-
hydroxyethylamino}methyl} phenyl)ethynyllb
enzamide

3974

1029

BN, Crirt
oy

bt

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-{[4-({[2~
(methyloxy)ethyljamino}methyl)phenyl]ethyn
yl}benzamidce

411.5

1030

N,

O’ vo)szf(ﬁiﬁj\rﬂﬁ

N-{(1S)-1-(aminomethyl)-2-(hydroxyamino)-21
oxoethyl]-4-({4-
[{cyclohexylamino)methyliphenyl} ethynyl)ben)
zamide

435.5

1031

(J\j\/(}h)ﬁ )’Lﬁj\ﬂ N-o "

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2;
oxoethyl]-4-[(4-
{[(phenylmethyl)amino}metlyl } phenyl)ethyny

' IJbenzamide

4435

1032

H?\ Chiral
R—OH
‘nr]Y
o ,/” ’(}“

N-[(18)-1~(aminomethyl)-2-(hydroxyamino)-2;
oxoethyl]-4-[(6-chloropyridin-3-
ylethynyl]benzamide

359.8

1033

! @»"“"’Cﬁﬁm
[

ne-o W

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-(4-{4-
[({[6-(methyloxy)pyridia-3-
yllamino}acetylyamino}phenyl}buta-1,3-
diynyl)benzamide

542.6

1034

oH Qlll!

r(f

. /n/'j—u\/t " O-y:rf

4-{4-[4-({[(6-chloropyridin-3-
yDamino]acetyl}amino)phenyl]buta-1,3-
diynyl}-N- {(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

547.0

1035

H,Cu .OH  Chiad
P
~ N B B
2 = i o
4/
Qs

N-{(15,2R)-2-hydroxy-1-
[(bydroxyamino)carbonyl]propyl} -4-{{4-
{pyrrolidin-1-
ylmethyl)phenyl]ethynyl}benzamide

422.5

1036

H,C, OH

,in

Chirat

AN |

v

4-({4-{(ethylamino)methyl]phenyl} ethynyl)-N-
{(1S,2R)-2-hydroxy-1-
{(bydroxyamino)carbonyllpropyl} benzamide

396.5
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Structure

Name

MH+

Example

1637

HCy OH  Chimat

j/&ﬂ "oﬁ o
i g
He” .

a-(4-
[( dimethylamino)methyl}phenyl} ethynyl)-N-
{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}benzamide

396.5

1038

%‘j\:lii Csirat
Dj Wy

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-( {4—{(4-
methylpiperazin-1-
yl)methyllphenyl} ethynyl)benzamide

451.5

1039

kgt

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{[4-({[3-
(1H-imidazol-1~
yhpropyllamino }methyl)phenyl]ethynyl }benz
amide

476.5

1040

Ghiral

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2

oxoethyl}-4-(4-thien-2-ylbuta-1,3-
diynyl)benzamide

354.4

1041

e Jon  Owd

N,N.N-triethyl-2-{[4-(4- {4-[({(18,2R)-2~
hydroxy-1-
[(hydroxyamino)carbonyl]propyl}amino)carbo
nyllphenyl}buta-1,3-diynyl)phenyl}amino}-2-
oxoethanamininm

520.6

1042

4-[4-(2-aminophenyl)buta-1,3-diynyl}-N-
{(18,2R)-2-hydroxy-1- .
[(biydroxyamino)carbonyl)propyl} benzamide

378.4

1043

4-[4-(3-{[(2-
aminoethyl)amino]methyl} phenyl)buta-1,3-
diynyl}-N-[(1S)- 1 -(aminomethyl)-2-
(hydroxyamino)-2-oxoethyl}benzamide

420.5

1044

4-buta-1,3-diynyl-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzarmide

287.3

1045

4-[4-(4-{[(2S)-2-amino-4-
methylpentanoyl]amino) phenyl)buta-1,3-
diynyl}-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

491.6

262




N

Example

Structure

Name

M+

1046

(28)-N-[4-(4-{4-[({(1S,2R)-2-hydroxy-1-
{(hydroxyamino)carbouyl]propyl}amino)carbo
nyljpheunyl} buta-1,3-diynyl)phenyl]pyrrolidine

2-carboxamide

475.5

1047

(28)-N-[4-(4-{4-[({(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylJpropyl} amino)carbo
nyliphenyl}buta-1,3-diynyl)phenyl]piperidine-

2-carboxamide

489.5

1048

4-[4-(4-{[(28)-2,3-
diaminopropanoyl}amino}phenyl)buta-1,3-
diynyl]-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl } benzamide

464.5

1049

4-[4-(4-{[(2S)-2-amino-3-(1H-imidazol-4-

yDpropanoyljamino}phenyl)buta-1,3-diynyl]-

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl} benzamide

5155

1050

N-[1-[(hydroxyamino)carbonyl]-2-
(propylamino)propyl}-4-[(4-
{[(propylamino)acetyl]amino } phenyl)ethynyl]
benzamide

494.6

1051

4-{(a-
{[(cyclobutylamino)acetyl]amino }phenyl)ethy
nyl]-N-{2-(cyclobutylamina)-1-
[(hydroxyamino)carbonyl]propyl} benzamide

518.6

1052

N-{(18,2R)-2-amino-1-
[(hydroxyamino)carbonyl]propyl }-4-[(4-
{[(cyclopropylamino)acetylJamino } phenyl)eth
ynyl]benzamide

450.5

1053

1-[(1R,28)-2-[({4-[(4-
{[(cyclopropylamino)acetyl]amine } phenyl)eth
ynyl]phenyl}carbonyl)amino]-3-
(hydroxyamino)-1-methyl-3-oxopropyl]triaza-
1,2-dien-2-ium

477.5

1054

N-{(18,2R)-2-amino-1-
[(hydroxyamino)carbonyljpropyl}-4-( {4-{({[(4
fluorophenyl)methyl]amino }acetyl)amino]phe

nyl}ethynyl)benzamide

518.6

263




Example

Strueture

Name

MY+

1055

Chiral

g
Oy
4 o
Qi O -

N-{(1S,2R)-2-amino-1-
[(hydroxyamino)carbonyllpropyt}-4-( {4-[({[(3
fluorophenyl)methyljamino}acetyl)aminoJphe

nyl}ethynyl)benzamide

518.6

1056

N-{(1S,2R)-2-amino-1-
[(hydroxyamino)carbonyljpropyl}-4-[(4-
{[(propylamino)acetyl]amino} phernyl)ethynyl]
benzamide

452.5

1057

N-{(18,2R)-2-amino-1-
[(hydroxyamino)carbonyl]propyl}-4-{[4-
({[(phenylmethyl)aminoJacetyl} amino)phenyl]
ethynyl}benzamide

500.6

1058

Q\,u\iﬁﬁf ’

1-((1R,2S)-3-(hydroxyamino)-1-methyl-3-oxo-
| {4
{{[(phenylinethyl)amino]acetyl }amino)phenyl]
ethynyl} phenyl)carbonyl]amino}propyltriaza-
1,2-dien-2-ium

527.6

1059

N Chical

HC,
Peaats
D,uviu@'/

N-{(1S,2R)-2-amimo-1-
[(hydroxyamino)carbonyllpropyl}-4-[(4-
{[(cyclobutylamino)acetyl]Jamino} phenylethy
nyl]benzamide

464.5

1060

Dn,c =N=NH Chiral
/@”‘L&“‘oﬂ
e

- {{(cyclobutylamino)acetylJamino } phenyl)ethy

1-[(1R,25)-2-{({4-[(4-

nyl}phenyl} carbonyl)amino}-3-
(hydroxyamino)-1-methyl-3-oxopropyl]triaza-
1,2-dien-2-iom

491.5

1061

HC. Oy

- ‘;1 ou\oﬂ.

H

Chiral

4-{(4-ethylphenyDethynyl]-N-{(15)-1-
[(hydroxyamino)carbonyl]-2-
methylpropyl}benzamide

365.4

1062

HCaCH  Chial
/Crﬁu'LajW
/‘/

#
“acvgs\/Q/

4-(4-{4-[(ethylamino)methyl]phenyl} buta-1,3-
diynyl}-N-{(18,2R)-2-hydroxy-1- ‘
[(hydroxyamino)carbonyl]propyl} benzamide

420.5

1063

NH,  Chiral
oy
/ =7

//
11}4\@/4

N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-[4-(3-aminophenyl)buta-1,3-
diynylJbenzamide

363.4

264




Example Structure Name MHS
(;*:" ~OH  Cwe
,..]/"\.ﬁ)}«“\ou . |4-(4-{3-[(4-aminobuatanoyl)aminojphenyl} buta
e 1,3-diynyl)} N-{(18,2R)-2-hydroxy-1- | 463.5
*5”’\/\{“\0/ [(hydroxyamino)carbonyljpropy!} benzamide
1064 '
MOy O Chirat
o] .
/O)L u:l:gn-m N-{(18,2R)-2-hydroxy-1-
A d [(hydroxyamino)carbonyl]propyl}-4-[4-(3- 379.4
Ho ™ hydroxyphenyl)buta-1,3-diynyl]benzamidc
1065
H,Ca -OH  Chrat
HM— /@ig:%’ H‘O*i 4-(4-{2-[(aminoacetyl)amino]phenyl} buta-1,3-
: ofij,:/ iyny)-N-{(18,2R)-2-hydroxy-1- 435.4
Cy [(hydroxyamino)carbonyljpropyl} benzamide
1066
. HH,  Chiat
' Dj ﬁ%“"?’" N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-21
j\cﬂa// d oxoethyl]-4-{4-[2 4-bis(methyloxy)pyrimidin-|  410.4
oo A J = 5-yl]buta-1,3-diynyl} benzamide
Wy “N
1067
N J)in/ﬁ:iiof‘"‘ (28)-6-amino-2- {[(4- {4-[4-({[(1S)-1-
- P (aminomethyl)-2-(hydroxyamino)-2- £20.6
Wb YL')’ , oxoethyllamine} carbonyl)phenyl]buta-1,3- '
Ko diynyl}phenyl)carbonyljamino} hexanoic acid
1068
o Nuﬁ Chiral
/@*ujﬁ"{ “oH N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-2{
N, A v oxoethyl]-4-{4-(2-aminophenyl)buta-1,3- 363.4
@/4 diynylJbenzamide
1069 '
DN T 4-[4-(4-{2-{(2-aminoethyl)amino]-2-
PECAR oxocthyl} phenyl)buta-13-diynyl | N-[(1SH- | 0 |
_ i/@/ (aminomethyl)-2-(hydroxyamino)-2- '
S oxoethyl]benzamide
1070
. N“ﬁ Chiral
N/Lg oH N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
A ) oxoethyl]-4-[4-(2-aminopyrimidin-5-yl)buta- |  365.4
Y 1,3-diynyl]Jbenzamide
H;rj;sj/ ‘
1071
= 2]
oy o 4-(4-{3-[(4-aminobutanoyl)amino Jphenyl}buta
W 1,3-diynyl)-N-[{(18)-1-(aminomethyl)-2- 448.5
e § "@" (hydroxyamine)-2-oxoethyljbenzamide
1072 |

265




Example

Structure

Name

| M+

1073

N
"2“'3\ SRR oH
o m//

gl

4-(4-{2-[(aminoacetyl)amino]phenyl} buta-1,3-
“diynyl)-N-[(1S)-1-(aminomethyl)-2-
{hydroxyamino)-2-oxoethyl]benzamide

420.4

1074

REOH O

4-[4-(4-{2-[(2-aminoethyl)amino]-2-
oxoethyl}phenyl)buta-1,3-diynyl]-N-{(1S,2R)-
2-hydroxy-1- .
[(hydroxyantino)carbonyl]propyl} benzamide

463.5

1075

HCa CH  Osal
T,
'

- A[4-(4-{1(23- .
dihydroxypropyl)aminajimethyl} phenyl)buta-
1,3-diynyl]-N-{(18S,2R)-2-hydroxy-1-
[(hydroxyamino)curbonyl)propyl} benzamide

466.5

1076

HCa.OH Tt
et
/v

R?VNVU ’

N-{(18S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl }-4-(4-{4-
[({12- .
(methyloxy)phenylJmethyl }amino)methyl]phe
nyl}buta-1,3-diynyljbenzamide

512.6

1077

: ’:l‘xmu Chirat
Ieaa iy
i ]

CTNVO/

N-{(18,2R)-2-hiydroxy-1-
[(hydroxyamino)carbonylpropyl} -4-(4-{4-
{(pyridin-2-ylammino)methyl}phenyl} buta-1,3-
diynyl)benzamide

469.5

1078

A

=
e

| a-[a-(4-{[2-
. aminoethylaminojmcthyl} phenylbuta-1,3-
diynyI]-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

435.5

1079

G CHIChIr

N, n/gg I\-Lou
P .
=
H, =

4-[(4-ethylphenyl)ethynyl]-N-[(1R)-1-
[(ethylthio)methyl]-2-(hydroxyamino)-2-
oxoethyl]benzamide

397.5

1080

S CHCird)

/(‘\Ji n/(g n\OH
w T

| [AR)-1-{(ethythio)mothyl}-2-(hydroxyamino)

4-[(4-{[(25)-2-
. aminopropanoyljamino}phenylethynyl]-N-

2-oxoethyl]benzamide

455.5

1081

X

NH,  Cixkal
o N );n
jene
_ |
. > .
“73/

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2;
oxoethyl]-4-[4-(3-chlorophenyl)buta-1,3-
diynyl]benzamide

382.8

2066




-

Example

Structure

Name

MH-+

1082

NH, Qi

A
,/@ia& >

N P
S a '

o

N-[(18)-1-(aminomethyl)-2-(hydroxyainino)-2;
oxoethyi]-4-{4-[3-(methyloxy)phenyl jbuta-1,3
diynyl}benzamide

378.4

1083

HC OH  Cheat

|
Peant
jo gl

|gc;§-
)

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-(4-{4-
[(methylsulfonyl)amino phenyl} buta-1,3-
“diynyl)benzamide

456.5

!;1_\0 CH Chyal
ot
e N /r/
WY

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylJpropyl}-4-(4-{3-
[(methylsulfonyl)amino]phenyl} buta-1,3-
diynyl)benzamide

456.5 .

1085

/&u );:';i OHChlral

N-[(18)-1-(aminomethyl)-2-thydroxyamino)-2-
oxocthyl]-4-(4-pyrazin-2-ylbuta-1,3-
diynyl)benzamide

350.3

1086

N-{(1S5.2R)-2-hydroxy-1-
[(kydroxyamino)carbonyl]propyl}-4-[4-(3-
nitrophenyl)buta-1,3-diynyl]benzamide

408.4

1087

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-[(3-
{[{methylsulfonyl)aminojmethyl} phenyDethyn
yllbenzamide

446.5

4-[(2-formylphenyl)ethynyl]-N-{(1S,2R)-2-
hydroxy-1-
[¢hydroxyamino)carbonyl]propyl}benzamide

367.4

1088

1089

N-{(1R,2R)-2-hydroxy-1-
[(bydroxyamino)carbonyl]propyl} -4-{(3-
{[(methylsulfonyl)amino jmethyl} phenylethyn,
yl]benzamide

446.5

1090

: HC, OH Chiral
HN o] p
L i i
j A ﬁ CH
[oig XY /J\, °
77
=

=

4-({2-{(aminoacetyl)aminoJphenyl} ethynyl)-N;
{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}benzamide

411.4

267




Example

Structure

Name

MH+

1091

B O Ot
)@\i a'If o

N-{(18)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{4-[3-
(morpholin-4-ylmethyl)phenyl]buta-1,3-
diynyl}benzarmide

462.5

N-{(1S)-1-(aminomethyl)-2-(hydroxyaming)-21

oxoethyl]-4-({4-
[(methylamino)methyliphenyl} ethynylybenzam
ide

367.4

1092

1093

N-[(lS)-l -(ammomethyl)-2-(hydroxyamino)-2
axoethyl}-4-({4-
{(ethylamino)nwethyl]phenyl} ethynyl)benzami
de

3814

1094

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxocthyll-4-({4-
[(propylamino)methyllphenyl} ethynyl)benzam
ide

3955

1095 -

| N-[(18)-1-(aminomethyl)-2-(kydroxyamino)-2;

oxocthyl}-4-({4-

{{(pentylamino)methyl]phenyl}ethynyl)benzam

ide

423.5

1096

N-[(lS)-l{anmlomeﬂlyl)-Z»(hydroxyammo)ﬁ
oxoethyl]-4-({4-
[(hexylarmno)methy[}phenyl}eth)myl)benzann
de

4376

1097

N«[(IS) -1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-[(4-{[(1-
methylethyl)aminoJmethyl} phenylethynyllben|

‘ zamide

395.5

1098

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2+
~ oxoethyl]-4-[(4-{[(2-
mmylpropyl)ammo]mcthyl}phenyl)eﬂlynyl]b
enzamide

409.5

1099

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2;
oxoethyl]-4-[(4-{[(1,1-
dimethylethyl)amino Jmethyl} phenyl)ethynyllb
enzamide

409.5

268




Example

Structure

Name

MH+

1100

Chira)

o r}/,,, f”"‘ukn"“

N-[(15)~1-(aminomethyl)-2-(hydroxyamino)-2
oxocthyl]-4-({4-
[(dimethylamino)methyl)phenyl } ethynyl)benz
amide

381.4

1101

W ci

a
9"’) AL JY
cHl et u
Ho ,r::/C\D/ i °

H-on

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-24
oxoethyl]-4-[(4-
{[ethyl(methyl)amino])methyl }phenyl)ethynyl)
benzamide

3995.5

1102

i Nnvcﬂ'

Oyt

N-{(15)-1«(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]4- {[4-({[2-
(dimethylamino)ethyllamino}methyl)phenyllet,
hynyl} benzamide

424.5

1103

gt fﬁk

N-[(18)- 1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]4-{[4-({[4-
(dimethylamino)butyl]amino}mcthyl)phenyljet
hynyl}benzamide

452.6

1104

HN Chwsl

o LT

N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2;

oxoethyl}-4-[(4-{[(2-
cyanoethyl)arninoJmethyl} phenyl)cthynyllben
zamide

406.5

1105

+{[4-({2-
(acetylamino)ethyllamino ymethylphenyllethy
nyl}-N-[(18)-1-(aminomethyl)-2-
(hydroxyamino)-2-oxoethyl Jbenzamide

438.5

1106

4-[(4-{[(2-
ammoethy[)mmno]methyl}phcnyl)ethynyl}-N-
[(18)-1-(aminomethy])-2-(hydroxyamino)-2-
oxoethyl]benzamide

396.5

1107

X-[(1S)-1-(aminomethyl)-2-(hydroxyamine)-2-

oxoethyl]-4-[(4-{[(3-
hydroxypropy!l)arninojmethyl }phenylethynyl]
benzamide

411.5

1108

N-{(18)-1-(aminormethyl)-2-(hydroxyamino)-24

oxoethyl]-4-{[4-({[3-
(methyloxy)propyljamino} methyl)phenyl]ethy
nyl}benzamide

425.5

269




Structure

Name

MHA+

Example

1109

,rqzor\,gf,E:)’“

DH}‘I Chisa)
w1 H-ou

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-{[4-({methyl[2-
(methyloxy)ethylJamino jmeihyl)phenyl]ethyn
yl}benzamide

425.5

1110

VOJ:L_:JH,N- :mm )

T

N-{(1S)-1-(aminomethyl)-2-(hydroxyaraino)-2-
oxoethyl]-4- {[4-({[3-(2-oxopyrrolidin-1-
yDpropylJamino } methyl}phenyl]ethynyl} benz
amide

478.6

1111

nw Chiml
vaan’“ V(:flnj\‘rn‘m

N-[(18)-1-(zminomethyl)-2-(hydroxyamino)-21
oxoethyl]-4-[(4-{[(3-morpholin-4-
ylpropyl)aminoJmethyl}phenyl)ethynyl]benza
mide

480.6

1112

v

. uN © cwm
. . ’C’\)/n\u]\(.;n-ou

N-f(18S)-1-(aminomcthyl)-2-(hydroxyamino)-2-
oxoethyl]-4-( {4~
[(cyclopropylamino)methyllphenyl} ethynyljbe
nzamide

383.56

1113

HAN Cairal
r"‘\i JYn-Oﬁ
O Y

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-({4-
[(cyclobutylamino)methyl]phenyl}ethynylben

zamide .

407.5

1114

N-{(1S)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]4-({4-
[(cyclopentylamino)methylphenyl} ethynyl)be
nzamide

421.5

1115

N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxocthyl]-4-({4-
[(cycloheptylamino)methylJphenyl} cthynyl)be
nzamide

449.6

1116

n, Cpieal
H-on

J{(cyclooctylamino)methyl]phenyl} ethynyDben

N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxocthyl]-4-({4-

zamide

463.6

1117

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4- {[4-(pyrrolidin-1-
ylmethyl)phenyl]ethynyl} benzamide

407.5

270




Example

Straciure

Name

MHB+

1118

9 tlou
Qo= > lr

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-2-

oxoethyl}-4-{[4-(azepan-1-
ylmethyl)phenyljethynyl} benzamide

435.5

1119

Cholrel

IBG /{}iﬂ u o

_ | N-[(1S)-1-(aminomethy!)-2~(hydroxyamino)-2;

oxoethyl]-4-[(4-{[(3R)-3-
(dimethylamino)pyxrolidin-1-
yljmethyl} phenyl)eitiynyljbenzamide

450.6

1120

HJC.E‘OHJ

H,
Y N
QM“

H-cn

N-{(15)-1-(aminomethyl)-2-(hydroxyamino)-2

oxoethyl]-4-{(4-{[(35)-3-
{dimethylamino)pyrrolidin-1-
yllmethyl} phenyl)ethynyljbenzamide

450.6

 4-[(4-{[(3R)-3~(acetylamino)pyrrolidin-1-
yl]methyl} pbenyl)ethynyl]-N-| (15)-1-
(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]benzamide

464.5

1121

1122

rwJL

4-T(4-{[(3S)-3-(acetylamino)pyrrolidin-1-
ylmethyl} phenyl)ethynyl}-N-[(15)-1-
(aminomethyl)-2~(hydroxyamino)-2-
oxoethyl]benzamide

464.5

1123

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-21

oxoethyl)-4-{[4-(1,4"bipiperidin-1*-
yimethyl)phenyljethynyl} benzamide

504.6

1124

N-{(1S5)-1-(aminomethy])-2-(hydroxyamino)-2
oxoethyl]-4-[(4-
{[(cyclohexyhnethylamino}methyl} phenyleth
ynylJbenzamide

449.6

1125

N-|(18)-1-(aminomethyl)-2-(hydroxyamino)-2-

oxoethyl]-4-[(4-
{{eyclobexyl(methylarmnoinethy!} phenyeth
ynylJbenzamide

449.6

1126

Hoh, Chirm

SETt At

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-

oxoethyl]-4-{[4-({{(1R)-1-
phenylethyl]Jamino }methyl)phenylJethynyi} be
nzanide

457.5

271




Structure

Name

MH+

Example

1127

HN, Chical
SUUAS e

"OH,

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-{[4-({[(15)-1-
phenylethyl]lamino }methyl)phenyljethynyl}be
nzamide

457.5

1128

| R i"" ,N-oamm

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2;
oxoethyl]-4-[(4-{[(thien-2-
ylmethyl)amino)methyl} phenyl)ethynyl]benza
mide

4495

1129

i

N N-[(lS)-l-(aminomcthyl)-?.-(hydroxyamino)»l

oxoethyl}-4-[(4-{[(2-
phenyleﬂlyl)amino]meﬂlyl}plxenyl)ethynyl]benr
zamide

457.5

1130

| N-[(18)- 1<aminomethyt)-2-(hydroxyamino)-2.

oxoethyl]-4-( {4-[(piperidin-3-
ylamino)methyl]phenyl} ethiynyl)benzamide

436.5

1131

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-( {4-[(piperidin-4-
ylamino)methyl}phenyl} ethynyl)benzamide

436.5

1132

N-[(15)-1-(aminomethyl)-2-(hydroxyamine)-21
oxoethyl]-4-[(4- {[(piperidin-2-
ylmethyl)amino]methyl} phenyl)cthynyl]benza
mide

450.6

HN cav

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-24
- oxoethyl]-4-[(4-{[(piperidin-3-
yimethyl)aminojmethyl}phenyl)ethynyljbenza
mide

450.6

1133

1134

B A H-on
,Q.,,,nv@fw@ iy

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-21
oxoethyl]-4- {[4-( {[(2R)-pyrrolidin-2-
ylmethyllamino}methyl)phenyllethynyl} benza

o mide

436.5

1135

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4- {[4-({{(25)-pyrrolidin-2-
ylmethyl]amino}methyl)phenylethynyl} benza
mide

436.5

272




Fxample

Structure

Name

MH+

1136

J Chita)
-t et

N-[(18)-1-(aminomethyl}-2-(hydroxyamine)-21
oxoethyl]-4-({4-[(pyrrolidin-3- .
ylamino)methyl]phenyl} ethynyl)benzamide

422.5

1137

Q\,M &Q njﬁl noﬂ

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2;
oxoethyl}-4-{[4-({[(2-
fluorophenyl)methylJamino }methyl)phenyf]eth|
ynyl}benzamide

461.5

1138

i i Chira
XJVNVOJQA“JYN

N-[(15)-1-(aminomethyl}-2-(bydroxyarmine)-2
oxoethyl]-4-{[4-({[(3-
ﬂuorophenyl)methyl]a.minb}mcthyl)phenyl}eth
yoyl}benzamide

461.5

1139

Cahn

an@— L “JYH -

N-{(1S)-1-{amninomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-{[4-({[(4-
fluorophenylmethyllamino }methyl)phenyijeth
ynyl} benzamide

461.5

1140

H,) R
£ b

Qo

N-[(1S)-i-(aminomethyl)-2-(hydroxyamino)-24
oxoethyl]-4-{[4-({[(2-
methylphenyl)methyljamino}methyl)phenyijet
hynyl}benzamide

457.5

IBeE Wy

V{,’ﬁ"‘nj‘a

N-[(1S)-1 -(aminomethyl)—il—(hydroxyamino)—Z1
oxoethyl)-4-{{4-({[(3-
methyiphenyl)methyl]amino} methyl)phenyljet
hynyl}benzamide

457.5

1141

1142

e

Qwsﬂf ::JY“ >

N-[(1S)-1-(aminomethyl)-2-(hydroxyatnino)-2;
oxoethyl}-4-{[4-({[(4-
methylphenyl)methylJamino }methyl)phenyl]et
hynyl}benzamide

457.5

1143

IIH Chisal

Qo O Ay

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-21
oxoethyl}-4-({4-[({]2-

(mcihylo):} Yphenyllinethyl} amino)methyl]phe
nyl}ethynyl)benzamide

473.5

1144

T M =

o e oy o
&;D/Q\,n..,O—' V< ¢

N-[(1S)1-(aminomethyl)-2-(hydroxyamino)-2-

oxocthyl]-4-({4-[({]3-
(methyloxy)phenyljmethyl} amino)methyljphe

nyl}ethynyl)benzamide

473.5

(3]
=3
i




Example Struciure Name MH-+
“:Jm o | N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-24
N ; R-one oxoethyl]-4-({4-[({{4-
A
OO\.,N { )"Oi e (methyloxy)phenylJmethyl}amino)methyljphe 473.5
: nyl}ethynyl)benzamide
1145 .
Iw)ﬁ.(u et - | N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2;
A )i Yo oxoethyl]-4-({4-
D “‘—’Q’ ) ° [(phenylamino)methyliphenyl } ethynyl)benzam 4295
i ide
1146
A ars | N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
B : ﬂJ\',uﬂ.q oxoethyl]-4-{(4- {[(pyridin-3- 4445
SN o 5 yimethyl)amino]methyl) phenyDethynylJbenza :
mide
1147
o JY“ c""““' » N-[(15)-1-(aminomethyl)-2-(hydroxyamino)-2-
%v@,ﬁ ~ WX oxocthyl)~4-({4-[(4-phenylpipcridin-1- 497.6
» yDmethyllphenyl}ethynyl)benzamide
1148
o N-{(18)-1-(aminomethyl)-2-(hydroxyatnino)-2
Q»O //-QfL Hj\{u- oxoethyl]-4-( {4-[(4-phenylpiperazin-1- 498.6
ylymethyl]phenyl} ethynyl)benzamide
1149
, s s N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
- - ﬁJYn-cH oxoethyl]-4-[(4-{{(1R,2R 4S)- 4475
?‘ﬂ = ° hicyclo[2.2.1Thept-2- ;
_ ylamino]methyl} phenyl}ethynyl[benzamide
1150
N-{(18)-1-(aminomethyl)-2~(hydroxyamino)-2
el Y " i oxoethyl]-4-({4-{({[(1S,2R,55)-6,6-
Xy o= n)\g A dimethylbicyclo[3.1.1]hept-2- 4896
~ _ yl]methyl}amho)meth)‘rl]phenyl}ethynyl)bcnz
1151 amide
o “’”)Y,:,_m"“" N-[(18)-1-(aminomethyl)-2-(bydroxyamino)-21
A Y M L oxoethyl]-4-[(4-{[(1S,4R)}-bicyclo[2.2.1]hept-| 447.5
%%, - ' 2-ylamino]methyl} phenyl)ethynyl]benzamide
1152
i owa  § N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2
Ho_CH \’O/,O’Lajﬁ.(n"’" oxoethyl]-4-{[4-({{(1S,25,38,5R)-2,6,6- 489 6
3:’(‘ trimethylbicyclo[3.1.1Thept-3- )
yl]amino }methyl)phenyl]ethynyl} benzamide
1153

274




Ixample

Structore

Name

MH+

1154

G =NENHOH
[]

Foana
Dt O

1-((1R,28)-3-(hydroxyamino)-1-methyl-3-oxo-
2-{[(4-{[4-({{(pyridin4-
vimethyl)aminoJacetylyamino)phenyl]ethynyl}
phenyl)carbonyljamino}propybtriaza-1,2-dien
2-ium

528.6

1155

HG NoHINR O
D}\ﬁlo(n“on

|

1-((1R,28)-3-(hydroxyamino)-1-methyl-3-0x0-
2-{[(4-{[4-({(pyridin-3-
ylmethyl)amino]Jacetyl} amino)phenyljethynyl}
phenyl)carbonyljamino} propyl)triaza-1.2-dicn;
2-ium

528.6

1156

HG pp, et
. PN e N
= "o
"'/I\_f n o

Dt T

N-{(1S,2R)-2-amino-1-
((hydroxyamino)carbonyl]propyl}-4-{[4-
_ ({[(pyridin-4-
ylmethyl)amino]acetyl} amino)phenyljothynyl}
benzarnide

501.6

1157

ou,c an,  Onm
eyl

N /O/ ¢’/O R
SUSTOEN :
N

N- {( 1 SJZR)‘z"mo- 1-
[(hydroxyamino)carbonyllpropyl}-4-{[4-
({{@yridin-3-

yimethyl)aminoJacetyl} amino)phenyljethynyl} |

benzamide

501.6

1158

e
fon Py

B )
SYS e

N-[1-[(hydroxyamino)carbonyl]-2-
(methylamino)propyl]-4-{[4-
({[(phenylmethyl)amino]acetyl}amino)phenyl]
ethynyl}benzamide

514.6

1159

or*;c i \
ﬁ";
e @/Lur\g i

Unﬂuﬁ'

M-
{[(cyclobutylamino)acetyl]amino } phenyljethy
nyl}-N-[ 1-[(hydroxyamino)carbonyl]-2-
(methylamino)propyl]benzamide

478.6

"~ 1160

4-[(4-{[(28)-2-
aminopropanoyl}amino }phenyl)ethynyl]-N-
[(1R)-1-{{ethylthydroxy)-lambda~4~-
sulfanyljmethyl}-2-(hydroxyamino)-2-
oxoethyljbenzamide

473.6

1161

4-[(4-ethylphenyl)ethynyl]-N-
hydroxybenzamide

266.3

1162

-NF,  Chiral

iﬂ LM

(6]

N-{(18)-1~(aminomethyl)-2~(bydroxyamino)-2
oxoethyl}-4-[4-(2,4-difluoropheny!l)buta-1,3-
diynyl]benzamide

384.4

275




Structure

Name

MH+

Example

1163

NHz Chirat
| L(n\
S
NH, 7
N

| ' .

=7

N-{(18)-1-(zaminomethyl)-2-(hydroxyamino)-24
oxoethyl]-4-{(2~
aminophenyl)ethynyl]benzamide

339.4

1164

NH, Chiral
H,C., ,IO

P /%@j-ﬁ/%lwm
d
heg

N-[(18)-1-(aminomethyD)-2-(hydroxyamino)-21
oxoethyl]-4-[4-(3-
{[(methylsulfouyl)aminoJmethyl} phenylybuta-
1,3-diynyl]benzamide

455.5

1165

N-{(1S)-1-(aminorsethyl)-2-(hydroxyamino)-21
oxocthyl]-4-[4-(3-
{[(methylsulfonyl)amino]methyl}phenyl)buta-
1,3-diynyl]benzamide

455.5

1166

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl}-4-({3-
{(methylsulfonyl)amino]phenyl } ethynyl)benza
mide

417.5

1167

4-[(4-{[(25)-2-

aminopropanoylJamino } phenyl)ethynyl]-N-
hydroxybenzamide

324.4

1168

Chirat

e T
.~ on

o]

A-[(2-{[2-
aminocthyl)amino}methyl} phenyl) ethynyl}-N-
{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl}propyl} benzamide

411.5

1169

oHacj/N”? Chiral
., N
N

Q

N\

\_7

N-{(1R,2R)-2-amino-1-
[(hydroxyamino)carbonyl]propyl}-4-
(phenylethynyl)benzamide

338.4

1170

MG g, Chirat

o L,

=i
i TN
(/ = D

o
HN

3

N-{(1S,2R)-2-amino-1-
[(hydroxyamino)carbonyl]propyl}-4-{4-(4-
aminophenyl)buta-1,3-diynyl]benzamide

377.4

1171

NH, Chlmr

=M

u\cn-l
o

N—[(IS)~I—(aminomethyl)-2—('hydt0xyamino)-2-
oxoethyl]-4-{4-(3-hydroxyphenyl)buta-1,3~
diynyl]benzamide

364.4

276




Example Structure Name MH+
w, o= |N(15)-1-(aminomethyl)-2-(hydroxyamino)-2{
?D*’K—)_m_‘ﬁ_@y‘iu%“\w " | oxocthyl}4-{4-[3-(morpholin-4- 447.5
’ ' ylmethyl)phenyl]buta-1,3-diynyl}benzamide
1172
" . N-{(1S,2R)-2-hydroxy-1-
S B e ((hydroxyamino)carbonyl]propyl}-4-({4-[({[2-
G , Qluj\é o (methyloxy)phenyl]methyl}amino)methyl]phe 488.6
nyl}ethynyl)benzamide
1173
\ 4-[(4-{1(2,3-
‘ 9w . [dihydroxypropyl)ami 1}phenyl)ethyny{
~ ) N hydroxypropyl)aminojmethyl}phenyl)ethyny,
i OOy e 1]-N-{(1S,2R)-2-hydroxy-1- 442.5
_ S [(hydroxyamino)carbonyl]propyl }benzamide
1174
o | exm 4-({2-
N _of'=°.:[;'ﬁ R [(dimethylamino)methylJphenyljetiyny)-N- | 0
H ~oH . {(1S,2R)-2-hydroxy-1- ’
1. © _ [(hydroxyamnino)carbonyl]propyl}benzanide
1175
Bou O caim N-{(18,2R)-2-hydroxy-1- _
A H-on [(hydroxyamino)carbonyl]propyl}-4-({4- 2824
m.’rl\,(_;_‘]"f" e [(methylamino)methyliphenyl} ethynyl)benzam) ’
ide
1176
H,Ca, -OH ol N'{(I'S,ZR)-Z-hydl‘O)(y-l-
g @,&n Hon [(hydroxyamino)carbonyl]propyl}-4-({4- 4105
WD W g il ° | [(propylamino)methyl]phenyl} ethynyl)benzam R
2 : ide
1177
Y sy T 4-{4-[(butylamino)methyl]phenyl } ethynyl)-N
. 0 ;r(} ¥ {(1S,2R)-2-hydroxy-1-~ 424.5
e AL [(hydroxyamino)carbonyl]propyl} benzamide
1178
e o o N-{(18,2R)-2-hydroxy-1-
,,Oj‘?(r oH [(hydroxyamino)carbonyl]propyl}-4-({4- 438.5
NP N 3 sl [(pentylamino)methyllpheny!} cthynyl)benzam )
' ide
1179
peged o |A({4-[(hexylamino)methyl]phenyl} ethynyl)-N:
e O,w;@*u Y {(1S,2R)-2-hydroxy-1- 452.6
- [(hydroxyamino)carbonyl]propyl}benzamide
1180

277




Example

Structure

Name

M+

_1181

HCa OH  Chiml
. \ j;/ﬂ-oﬂ
rsva@";/Oin °

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{(4- {[(1-
methylethyl)amino}methyl} phenyl)ethynyl]ben
' zamide

410.5

1182

chiral

nvo/@*

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylipropyl}-4-[(4-{[(2-
methylpropyl)amino]methyl} phenyl)ethynyljb

enzamide

424.5

1183

R
%0'5%

H,Co, OH Chlrt

V.//O’iﬂlf

Hy

4-[(4-{[(1,1-
dimethylethyl)amino]methyl} phenyl)ethynyl]-
N-{(18,2R)-2-hydroxy-1-
(hydroxyammo) carbonyl]propyl}benzamlde

424.5

1184

WGy OH  chirt

b -on
= N
%Cvﬁw L

a-{(4-

{[ethyl(methyl)amino Jmethyl} phenyl)ethynyl}
N-{(1S.2R)-2-hydroxy-1-

[(hydroxyamino)carbonyllpropyl}benzamide

410.5

S

1185

| £ Irn o
| H,c.‘(\,ﬂ\,O/@’L

CH,

a-{[4-({2-

}(dimethylamino)ethylJamino}methylphenyljet]

" hynyl}-N-{(1S,2R)-2-hydroxy-1- -
[(hydroxyamino)carbonyl]propyl}benzamide

439.5

1186

n,c' OH  chiml
n~ou

A-{[4-({[4-
(dimethylarsino)butyljamino} methyl)phenyl]et,
‘hynyl}-N-{(1S,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyl]propyl} benzamide

4676

1187

. H,Ca _.OH
. o R-on
" =L WY
RO .

Chiml

4-[(4-{[(2-
hydroxyethyl)ammo]meﬂlyl}phenyl)ethynyl]—
N-{(1S,2R)-2-hydroxy-1-
[(bydroxyamino)carbonyl]propyl}benzamide

412.5

1188

; ’ ¥,6a OH  Chirat
o
BN I H-on
Howﬂ Qﬂ o .

N-{(18,2R)-2-hydroxy-1-
[(bydroxyamino)carbonylipropyl}-4-{(4-{[(3-
hydroxypropyl)ammo]methyl} phenyl)ethynyl]
benzamide

426.5

1189

gl.) ‘H Chieal
i R-on

HC g

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyi]propyl}-4- {[4-
({methyl[2~
(methyloxy)ethyl]amino} methyl)phenyljethyn

yl}benzamide

440.5

278



Example

Structure

Name

MH+

1190

Moy Ovea

o Ve ]ji_"]\oﬂu-m

5
L, t!,,g

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{[4-({[2~
(methyloxy)ethyl]Jamino}methyl)phenyl)ethyn

yl} benzamide

426.5

1191

o A A Mo
H,C.‘an@/v" Vﬁu .O

N-{{18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{[4-({[3-
(mnethyloxy)propyl]amino } methyl)phenyljethy

nyl} benzamide

440.5

1192

‘%‘Cﬁ:\u (=2
2 e -8
Ve atil

N

A-{(4-{[(2-
cyanoecthyl)amino inethyl } phenyl)ethynyl)-N-
{(1S,2R)-2-hydroxy-1-
[(hydroxyamino )carbonyl]propyl} benzamide

421.5

1193

RELOH  cuml
-’ n-o"

5‘;].""\”“\’(‘:7'“?‘/(')1“ Y

A-{[4-{[2-
(acetylamino)ethyljamino} methyl)phenyl]ethy
- ayl}-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl Jpropyl } benzamide

453.5

1194

BM,“ Ll Chiend
oyt
o

gy

_ | yDpropyl]amino } methyl)phenyljethynyl} benz

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-{[4~({[3-
(2-oxopyrrolidin-1-

ainide

493.6

1195

8‘, C”u Chiend
?:L...vﬂ\,{‘]"‘"{)).n ¥ -oH

N-{(1S,2R)-2-hydroxy- 1~
[(hydroxyamino)carbonyl]propyl}-4-[(4-{[(3-
morpholin-4-
yipropyl)aminoJmethyl} phenyl)ethynyi]benza
mide

495.6

1196

H,
. i

GH chirl
,Oi;j:rn“’"
n ) g Ry FE [¢]
-0

a-({a-
[(cyclopropylaminoe)methyl]phenyl}ethynyl)-N
{(18,2R)-2-hydroxy-1-
{(bydroxyamino)carbonyl]propyl} benzamide

408.5

1197

4-({4-
[(cyclobutylamino)methyljphenyl} ethynyl)-N-
{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

422.5

1198

4-({4-

[(cyclopentylamino)methyl]phenyl} ethynyl)-Nj
{(18,2R)-2-hydroxy-1-

[(hydroxyamino)carbonyl]propyl} benzamide

436.5




Example

Structure

Name

MH+

1199

rt,c ,on cirm
H-on
S N

O

4-({a-

[(cyclohexylamino)methyljphenyl} ethynyl)-N-

{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

450.5

1200

b Covral

- leon
o

44

[(cycloheptylamino)methyl]phenyl} etirynyl)-N.

{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl } benzamide

464.6

1201

{,ID‘/‘“ (=13
e
o=

a({s-

[(cyclooctylamino)methyljphenyl} ethynyl)-N-

{(18,2R)-2-hydroxy-1-
‘[(hydroxyamino)carbonyl]propyl}benzamide

478.6

1202

Ow:‘rﬂ“@j P:?mw_

4-{[4-(azepan-1-ylmethyl)phenylJethynyl}-N-
{(18,2R)-2-hydroxy-1-~
[(hydroxyamino)carbonyl]propyl }benzamide

450.5

1203

i, HCa -OH  Chial

%c-r(’gv@ gr@’iﬁ y H-on

N.

4-[(4-{[(3R)-3-(dimethylamino)pyrrolidin-1-
yijmethyl} phenyljethynyl}-N-{(15,2R)-2-
bydroxy-1-
[(hydroxyamino)carbonyljpropyl }benzamide

465.6

1204

HE-N

& vcrfﬁ’Q% :F?(ﬂ‘m |

4-[(4-{[(3)-3~(dirmethylamino)pyrrolidin-1-
"ylJmethyl}phenyl)ethynyl}-N-{(1S,2R)-2-
hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

465.6

1205

H,C. Chical

4-[(4-{[(3R)-3~(acetylamino)pyxrolidin-1-
ylJmethyl} phenylethynyl]-N-{(18,2R)-2-
hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

479.5

1206

Chibeat

=]
me Ry

G e

4-[(4-{[(3S)-3-(acetylamino)pyrrolidin-1-
- yl]methyl} phenyl)ethynyl]-N-{(15,2R)-2-
hydroxy-1-
[(hydroxyamino)carbenylijpropyl} benzamide

479.5

1207

Hy 1 e

o™ L

4-{{4-(1,4'-bipiperidin-1'-
yimethyl)phenyl]ethynyl}-N- {(1S,2R)-2-
hydroxy-1-
[(hydroxyamino )carbonyljpropyl} benzamide

519.7

280




P N TS )

[VAVETE. Svavd

Example

Stracture

Namne

1208

- [e* ]
Hoon

WO O
i
Qi Y

4-[(4
{[(cyclohexylmethyl)aminomethyi} phenyleth
yoyl]-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

464.6

1208

QL £l
g F, -en
gy

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-( {4-[(4-
phenylpiperazin-1-
yDmoethyljphenyl} ethynyDbenzamide

513.6

1210

,Cy, Ot Chieal

”C‘:?lu’ H-on

o

u J“ VY
o

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl }-4-[(4-{[(2-
phenylethylamino]methyl} phenyl)cthynylben
zamide

472.6

1211

oH Colead

hews
A‘:’:/,ﬂ\ H-cu
QL Cy= °

e,

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)catbonyl]propyl} -4-{[4-
({[(IR)-1-

phenylcthylJamino }methyl)phenyljethynyl}be

nzamide

4726

1212

WC, OH  Cpiesl

@\(H v(<7,$=“c7j ‘I?:g/u-m

N-{(18,2R)-2-hydroxy-1-
{(hydroxyamino)carbonyl]propyl}-4-{[4-
([(18)-1-
phenylethyl]amino}methyl)pheny1]ethynyl} be
. nzamide '

472.6

1213

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-[(4-
{{(thucn-2-
ylmethyl)amino]methyl} phenyl)ethynylibenza
mide

464.6

1214

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-({4-
[(piperidin-3-
ylamino)methyl]phenyl} ethynyl)benzamide

451.5

1215

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropy1}-4-({4-
[(piperidin—4-
ylamino)methyllphenyl} cthynyl)benzamide

451.5

1216

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} 4-[(4-
{[(piperidin-2-
ylmethyl)amino]methyl} phenylethynyl]benza
mide

465.6

281




Example

Structure

Name

MH+

1217

e OH  Cliea

i s A Mo
(,l,uvq:j)""’cy 73

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-[(4-
{[{(piperidin-3-
ylmethyl)amino}methyl} phenyl)ethynyl]benza
mide

465.6

1218

(;t’ GI‘:“ Cheead
ALY
| (ML

N-{(18,2R}-2-hydroxy-1-
[(hydroxyamino)carbonyljpropyl}-4-{{4-
- ({[(2R)-pyrrolidin-2-
ylmethyl]amino } methyl)phenyl]ethynyl} benza
mide

451.5

1219

H Chiwat
Cyﬂﬂt\c‘]-_eﬂ
BN o

LI

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{[4-
({[(28)-pymrolidin-2-
yhmethylJamino}methyl)phenyljethynyl} benza

mide

451.5

1220

N-{(18,2R)-2-hydroxy-1-
[(bydroxyamino)carbonylJpropyl}-4-({4-
[(pyrrolidin-3-
ylamino)metbyl]phenyl} ethynyl)benzamide

4375

1221

i Chirat

5‘,‘:
Ny ~CM
Qg

‘ 4-{[4-({[>-
fluorophenyl)methyl]amino}methyl)phenyljeth
yoyl}-N-{(1S,2R)-2-hydroxy-1-
[(lrydroxyamino)carbonyl]propyl} benzamide

476.5

1222

,,C)\,L(jw‘@ri%’n'w

4-{[4-({1G3-
ftuorophenyl)methyl]amino }methyl)phenyljeth
yuyl}-N-{(15,2R)-2-hydroxy-1- _
[(hydroxyamino)carbonyl]propyl } benzamide

476.5

1223

Chical
~OH

.!i,c a4
: A AN
O

441+
fluoropbenyl)methyljamino }methyDphenyl]eth
ynyl}-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]lpropyl}benzamide

476.5

1224

JOa O Chirl
=t
H Ny
Q\,% e ,

N-{(1S,2R}-2-hydroxy-i-
[(hydroxyamino)carbonyl]propyl}A-{[4-( {{2-
methylphenyl)methyljamino }methyl)phenyljet

’ hynyl}benzamide

472.6

1225

Chirl

oy
: : -
ST

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyipropyL}-4- {[4-({[(3-
methylphenyl)methyl]amino}methyl)phenyljet

hynyl}benzamide

472.6
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Exanple

Structure

Name

MH+

1226

deod o

P TN 3-
g

N-{(1S,2R)-2-hydroxy-1-
{(bydroxyamino)carbonyljpropyi}-4-{[4-({{(4-
methylphenylymethyl]amino} methyl)phenyljet

hymyl} benzamide

472.6

1227

Chical
o4

e
@\/N \’O,mz’OJL N 3

N-{(18,2R)-2-hydroxy-1-
* [(hydroxyamino)carbonyljpropyl}-4-{(4-
{[{phenylmethyl)amino Jmethyl} phenylethyny
[Jbcnzamide

4585

1228

H,Gy_.CH Chiral
]:rk!-ca

fa)

Nl

P
O’n \/@,‘A/C} &

N-{(15,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} -4-({4-
[(phenylamino)methyl]phenyl} ethynyl)benzam

ide '

4445

1229

Chisl

H,C_OH
& L Mo
@\/"\,@,gr/cy\ﬂ ¥ o

N-{({1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyllpropyl}-4-[(4-
{[(pyridin-3-
yimethyl)aminoJmethyl} phenylethynyl}benza
mide

459.5

1230

" ‘%",C Oﬂu Ctileal
P =0

4-[(4-{[(1R,2R,45)-bicyclo{2.2.1]hept-2-
ylamino]methy!} phenyl)ethynyl}-N-{(15,2R)-
' 2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

462.6

1231

NH Chimat
H
N N-OH
o= "¢

. (3R)-N-hydroxy-3-({[4-
(phenylcthynyl)phenyl]carbonyl }amino)piperi
dine-3-carboxarnide

364.4

1232

' H
N
O/"-;/_OJ?\'?%OH

4-({[4-
{phenylethynyl)phenyl]carbonyl} amino)piperi
dine-4-carboxylic acid

349.4

1233

H N: Chiral

¥ H-on
FN g/}o/

o=
b

N-{(18)-2-(hydroxyamino)-2-ox0-1-[(28)-
pyrrolidin-2-ylmethyl]ethyl} -4~
(phenylethynyl)benzamide

378.4

1234

NH Chiral
i %/n-cm
H;C\ﬂ A s}

(3R)-3-{[(4"-ethyl-1,1"-biphenyl-4- l
yl)carbonyl]amino }-N-hydroxypiperidine-3-
carboxamide

368.4
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Example

Structure

Name

MB+

1235

", Chim)
H,e——CH,
0.0

g‘C OH
R A

1,1-dimethylethyl 3-(4-{4-[({(18,2R)-2-
hydroxy-1-
[(hydroxyamino)carbonyl]propyl}amino)carbo

nyl]phenyl} buta-~1,3-diynyl)phenylcarbamate

478.5

oK Chiml
ol <:>fﬁ1;ﬁ
M, T — o4
) N (;

4-[4-(3-amino-4-methylphenyl)buta-1,3-
diynyl]-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonylpropyl} benzamide

392.4

1236

1237

N-[(18)-1-(aminomethyl)-2-(hydroxyamine)-2:
oxoethyl}-4-[4-(3-amino-4-methylphenyl)buta-
1,3-diynyl]benzamide

377.4

1238

4-(4-{4-[(aminoacetyl)amino]-3-
methylphenyl}buta-1,3-diynyl)}-N-[(1S)-1-
(aminomethyl)-2~-(hydroxyamino)-2-
oxoethyl]benzarnide

4345

1239

N-{(1S,2R)-2-amino-1-
[(hydroxyamino)carbonyljpropyl}-4-(2-
phenylethenyl)benzamide

3404

1240

N-{(2R)-2-amino-3-(hydroxyamino)-3-
oxopropyl]-4'-ethyl-1,1'-biphenyl-4-
carboxamide

328.4

1241

N-{(2R)-2-amino-3-(hydroxyamino)-3-
oxopropyl}-4-(phenylethynyl)benzamide

3244

1242

[a] Chiral

3
(), Moo
a O o g/

N-{(2R)-2-amino-3-(hydroxyamino)-3-
oxopropyl}-4-(4-
chloropbenyl)cyclohexanccarboxamide

340.8

1243

Chiral

gy
/ED/O)};NJW/E"OH
o . o

N-[(28)-2-amino-3-(hydroxyamino)-3-
oxopropyl]-4-(4-
chlorophenyl)cyclohexanecarboxamide

340.8
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Example

Structure

Name

MH+

1244

Cilral

N
Mo @\,@i ﬂJTH‘OH

N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl]-4-[2-(4-
methyliphenyl)ethyl]benzamide

342.4

1245

N-[(1S)—1~(aminometlhyl)-2a(l;xydxo:i;yamino)-ilJ .

oxoethyl]-4-[4-(4-
aminophenyl)butyljbenzamide

371.4

1246

N-{(18,2R)-2-hydroxy-1-
[(bydroxyamino)carbonyllpropyl}-4-{[4-
({{methyl(pyridin-2-
ylmethyl)aminolacetyl}amino)phenyljethynyl}
benzamide

516.6

1247

4-{[4-({(2-
fluorophbenylymethyl](methyl)aminolacetyl}am
ino)phenyl]ethynyl}-N-{(1S,2R)-2-hydroxy-1-

[(kydroxyamino)carbonyl]propyl} benzamide

533.6

1248

4-{[4({[[G- ,
fluorophenyl)methyl}(methyl)amino]acetyl} am
ino)phenyljethynyi}-N-{(15,2R)-2-hydroxy-1-

[(bydroxyamino)carbonyl]propyl} benzamide

533.6

1249

. t_r):,ﬂ m“”mm”.‘
R@\,ﬁ’b‘iuﬁj"”’@) &

4-{[4-({t(4-
fluorophenyDmethyl](methyl)amino]acetyl}am
imo)phenyljethynyl}-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

533.6

1250

st O

B8 chimil

N-[(18)~1-(aminomethyl)-2-(hydroxyamino)-24
oxoethyl]-4-{[4-({[(2-
fluorophenylymethylj(methyl)amino]acetyl} am

- mo)phenyllethynyl } benzamide

518.6

1251

gk LT

Chimal

HN,
i l‘,n-m
o

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxoethyl}-4-{[4-({[I(3-
fluorophenylymethyl](methyl)aminolacetyl} am
ino)phenyljethynyl} benzamide

518.6

1252

el

S Mo
Oty o

N-[(18)-1-(aminomethyl)-2-(kydroxyamino)-2-
oxoethyl}-4-{[4-({[[(4-
fluorophenyl)methyl](methyl)amino]acetyl} am
ino)phenyljethynyl} benzamide

518.6




Example

Structure

Name

MH--

1253

o

o § f

CL/N" e

N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-({4-[({methyl[(2-
methylphenyl)methylJarmino facetyl)amino]phe
nyl} ethynyl)benzamide

514.6

1254

In,u n Clawel
O, e DY

N-[(18)-1-(aminomethyl)-2-(hydroxyanmino)-2-

oxoethylj4-({4-[({methyl[(4-
methylphenyl)methylJamino} acetyl)amino]phe
nyl}ethynyl)benzamide

514.6

1255

Ry “ou
el

N-[(IS) 1-(aminomethyl)-2-(hydroxyamino)-21

oxoethyl]-4-{[4-
({[methyl(phenylmethyl)aminojacetyl } amino)
phenyl]ethynyl}benzamide

500.6

1256

n,c oH el

SNt ey

N-{(1§,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{[4-
({[methyl(propyl)aminolacetyl}amino)phenyl]
ethynyl} benzamide

467.5

1257

e on [

AN
%CWN~ “@A

4-{14-
({[butyl(methyl)aminoJacetyl} amino)phenyl]et
hynyl}-N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

481.6

1258

HE. Chira®
R g -
oy 9 Q,ﬂ’\/y ujl/ ¢

n,c"\/‘v“JL”N

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{[4-
({[methyl(pentyl)aminoJacetyl } amino)phenyl]
ethynyl} benzamide

4956

1259

“nw
A_Wai

"F\M,)‘ u"(\.

4-{[4-
({[hexyl(methyl)amino Jacetyl}amino)phenylje
thynyl}-N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

509.6

1260

R Chil

H OH
_\'.f. 0
HEx ,::E)tzﬂ j’ \f o

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{[4-
({{methyl(1-
methylethyl)amino]acetyl} amino)phenyl]ethyn
yl}benzamide

467.5

1261

F2ar
3

r}* nxm

!,"L z'fir,

N-{(18,2R)-2-hydroxy-1-
[(hydroxyamino)curbonyl]propyl}-4-{{4-
({Imethyl(2-
methylpropyl)amino]acetyl}amino)phenyljeth
ynyl}benzarnide

481.6
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Example

Stracture .

Name

MH+

. 1262

N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-({4-
[({methyl[(2-
methylphenylmethyl}amino} acetyl)arnino]phe
nyl}ethynyl)benzamide

529.6

1263

N-{(18,2R)-2-hydroxy-1-

. [(hydroxyamino)carbony!]propyl}-4-({4-
[({methyl[(4-
methylphenyDmethylJamino }acetyl)amino]phe
nyl}ethynyl)benzarmide

520.6

1264

N-[(18)-1-(aminomethyl)-2-(hydroxyamine)-21
oxoeihyl]-4-{[4~-
({{methyl(propyl)amino]acetyl} amino)phenyl]
ethynyl}benzamide

452.5

1265

( {[butyl(mcﬂlyl)annno] acetyl} amino)phenylet

o P N- (IS) 1 (aminomethyl)-2-(hydroxyamino)-2;
oxoethyl]4-{[4-

hynyl}benzamide

466.6

1266

v | N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2

oxoethyl}-4-{[4-
({[methyl(pentyl)amino]acetyl} amino)phenyl}
ethynyl} benzapnide

480.6

1267

n,cw\_, ?’

N-((18)-1~(aminomethyl)-2-(hydroxyamino)-2;
oxoethyl]-4-{{4-

({[bexyl(methyhamino]acetyl} amino)phenylje
thynyl} benzamide

4846

1268

o | N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2.
oxoethyl}-4-{[4-({[mecthyl(1-
meﬂlyletbyl)ammo}acetyl} amino)phenyllethyn
yl}benzamide

452.5

1269

N-[(18)-1-(sminomethyl)-2-(hydroxyamino)-24{-

oxocthyl]-4- {[4-({{methyl(2-
methylpropyl)amino]acetyl} amino)phenyljeth
ynyl}benzamide

456.6

1270

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-{[4-({[methyl(pyridin-2-
ylimethyDamino]acetyl}amino)phenyl]ethynyl}
benzamide

501.6
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Example Structure Name MH+
106 M 4- ({64
" /(\;])L D S dihydroxyphenylymethyllamino }methyl)pheny 490.5
ey -l 1ethynyl}-N-{(1S,2R)-2-hydroxy-1- )
o - [(hydroxyamino)carbonylipropyl}benzamide
1271
gsco, OH Chiral
”2"1 Ay Reon  |4-({2-[(aminoacetylyamino]phenyl}ethynyl)-N]
07 NH @ H 0 {(18,28)-2-hydroxy-1- 411.4
O s [(hydroxyamino)carbonyljpropyl}benzamide
1272
HJC,,' OH Chiral
LMo 4-[(4-{[(2S)-2-
P N oo aminopropanoyl]amino } phenyl)ethynyl]-N- 4255 -
- - {(18,28)-2-hydroxy-1- -
i i {(hydroxyamino)carbonyl]propyl} benzamide
1273
NH,  Chiral
H
> DI/L(‘,' M IN-[(18)-1-(aminomethyl)-2-(liydroxyamino)-2;
Z oxocthyl]-4-{[4- _ 395.5
He (diethylamino)phenyl]ethynyl} benzamide
1274 | °° -
NH,  Oriral
N, .
DR S N-{(18)-1-(aminomethyl)-2-(hydroxyamino)-2 :
A oxoethyl]-4-{4-[4-(ethylamino)phenyl]buta- | 391.4
27 = - »
H'.\GAN LI 1,3-diynyl} benzamide
1275 .
NM,  Chial
™ ;{r\g Moo N-[(18)-1-(aminonzethyl)-2-(hydroxyamino)-21
Z oxoethyl]-4-[(4-{[(2-amino-2- 410.4
oxocthyl)amine jmethyl }phenylethynyl]benza: :
NH »
»(E mide
1276 BN o
: R NH,  Cha) ’
;{i u’lg L. N-[(18)-1~(aminomethyl)-2-(hydroxyamino)-2-
= oxoethyl]-4-{[4-({{1-(hydroxymethyl)-2- 439.5
oty methylpropyljamino}methyl)phenyl]ethynyi}b :
e\ enzamide
1277 Ho
NH,  Chical
X R
K ﬁ/(% [ N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2!
Y oxoethyl]-4-({4-|(pyridin-2- 430.5
@/NH ylamino)methyl]phenyl } ethynyl)benzamide
1278 ai
NH: i .
~ Q/Lgn‘on N-[(1S)-1-(aminomethyl)-2-(hydroxyamino)-2-
. 7 ~ oxoethyl]-4-{4-[3-(ethylamino)phenyl]buta- 391.4
Mo ]3/ = 1,3-diynyl} benzamide
1279

288




Example

Structuare

Name

M+

1280

NH, T Chirat

Feagte
Igcv!‘i@/f/ @ o

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-{[3-
(ethylamino)phenyl]ethynyl} benzamide

367.4

1281

NH, Chiral
H/(g ﬁ “on

‘| (hydroxymethyl)phenyllethynyl} benzamide

N-[{(18)-1-(aminomethyl)-2~(hydroxyamino)-2-
oxoethyl]-4-{[4-

354.4

1282

HC N

by

N-[(18)-1-(aminomethyl)-2-(hydroxyamino)-2;
oxocthyl]4-{[3-
(diethylamino)phenyl]ethynyl}benzamide

395.5

1283

N-{(18,28)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-{[4~
(morpholin-4-
yimethyl)phenyljethynyl} benzamide

438.5

1284

. 4-({4-
[(dimethylamino)methyljphenyl}ethynyl)-N-
{(18,28)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

396.5

4-[(4-aminophenyl)ethynyl]-N-{(18,25)-2-
hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

354.4

1285

1286

4-{4-(4-aminophenyl)buta-1,3-diynyl]-N-
{(1S,25)-2-hydroxy-1-
[(hydroxyamino)carbonyl|propyl} benzamide

378.4

‘?H,c OH nral
g I N,
[}

1,1-dimethylethyl 4-(4-{4-[({(1S,2R)-2-
hydroxy-1-
[(hydroxyamino)carbouylJpropyl} amino)carbo
nyliphenyl}buta-1,3-diynyl)phenylcarbamate

478.5

1287

1288

N-{(18)-1-{aminomethyl)-2-(hydroxyamino)-2
oxoethyl]-4-{4-[4-({[1-(hydroxymethyl)-2-
methylpropyl]amino }methyl)phenyl]buta-1,3-
diynyl}benzamide

483.5
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Example

Structure

Name

MHF

1289

N-[(18)-1~(aminomethyl)-2-(hydroxyamine)-2-
oxoethyl]-4-[4-(4-hydroxyphenyl)buta-1,3-
diynyl]bepzamide

364.4

1290

4-{(2,4-difluorophenyl)ethynyl]-N-{(18,2S)-2-
hydroxy-1-
[(hydroxyamino)carbonyljpropyl} benzamide

| 375.3

1291

N-{(15)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxocthyl]-4-{4-[4-(morpholin-4-
ylmethyl)phenyljbuta-1,3-diynyl} benzamide

447.5

1292

NH{(15)-1-(aminomethyl)-2-(hydroxyamino)-2-
oxocthyl]-4-{4-[4-
(hydroxymethyDphenyllbuta-1,3-
diynyl}benzamide

378.4

1293

4-({3-[(2-aminoethyl)amino Jphenyl } ethynyl)-
N-{(1S,2R)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl} benzamide

3974

1294

N-[(18)-1 -(aminomeﬂlyl)—Z-(ilydroxyamino)-2-
oxoethyl]-4-{[4-

(trifluoromethylyphenyljethynyl}benzamide |

392.3

1205

(28,3R)-3-hydroxy-2-( {[4-
(phenylethynylphenyllcarbony!} andino)butano!
ic acid

3243

1296

N-((1S,2R)-1-{[(2-
amimoethyl)aminoJcarbonyl} -2~
hydroxypropyl)-4-(phenylethynyl)benzamide

366.4

1297

1,1-dirnethylethyl (2S)-3-(hydroxyamino)-3-
oxo-2-({[4-(4-phenylbuta-1,3-
diynylphenyljcarbonyl}amino)propylcarbama
te

448.5
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Example

Structure

Name

MU+

1298

nolon o
o

. 4 *“n A OH
ORI
P r/f" -

N-{(18,2R)-2-hydroxy-1-
[(kydroxyamino)carbonyllpropyl}-4-(4-{4-[(3~
morpholin-4-ylpropyl)amino]phenyl} buta-1,3-

diynyl)benzarmide

1299

CH Criral

N-[(18,2R)-2-hydroxy-1-({[2-

(methylthio)phenyljamino} carbonyl)propyl]-44

(phenylethynyl)benzamide

445.6

1300

N-{(18,2R)-2-hydroxy-1-[(pyridin-2-
ylamino)carbonyljpropyl}-4-
(phenylethynyl)benzamide

400.4

1301

N—((IS)—I»(mninomet}}yl)—z-{[( 1,1-
dimethylethyl)oxylatrino}-2-oxoethyl)-4-(4-
phenylbuta-1,3-diynyl)benzamide

404.5

1302

\\

G, O

O N

Chiral

H
%1

N-{(15,28)-2-hydroxy-1-
[(hydroxyamino)carbonyl]propyl}-4-(4-
phenylbuta-1,3-diynyl)benzamide

363.4

1303

o

HCal O Chiral

pen b

(28,3R)-N,3-dihydroxy-2-({[4-(4-phenylbuta-
1,3-diynyl)phenyljmethyl} amino)buianamide

349.4

1304

1,1-dimethylethyl (2S)-3-(hydroxyamino)-3-
oxo-2-({[4-(4-phenylbuta-1,3-
diynyl)phenyljmethyl}amino)propylcarbamate

434.5

1305

(2S)-3-amino-N-hydroxy-2~( {{4-(4-phenylbuta
1,3-diynyl)phenylJmethyi} amino)propanamide

334.4

1306

N-[(1S)-2~(hydroxyamino)-1-(hydroxymethyl)-

2-oxoethyl}-4-
[(tifluoromethyl)oxy Jbenzamide

309.2




Example Structure N:mic MH+

OHO\/© N-{2-hydroxy-1-f(kydroxyamino)carbonyi]-2-

: R phenylethyl}-4- 385.3
FF [ N CH' [(irifluoromethyl)oxy]benzamide
JEI N "6 v

1307 0
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‘What is claimed is:

1. A compound having the formula XIII:

I
AN R4 O
|
H3C\/k/|
X
or 4 stercoisomer, pharmaceutically acceptable salt, ester, or prodrug thercof, wherein Ry

is sclected {rom the group consisting of

(1) H,

(2) substituted or unsubstituted Ci-Ce-alkyl,

(3) C-Ce-alkyl substituted with aryl.

(4) C-Cy-alkyl substituted with heterocyelyl. and
(5) C)-Cg-alkyl substituted with heteroaryl;

A is H or --CH(CH3)OH;

R, is H or substituted or unsubstituted C;¢-alkyl;
Ro is selected from the group consisting of

(1) H.

(2) substituted or unsubstituted C;-Cg-alkyl,

(3) substituted or unsubstituted aryl.

(4) substituted or unsubstituted heterocyclyl.

(5) substituted or unsubstituted heteroaryl,

(6) C-C-alkyl substituted with aryl,

293




(7) Cy-Cg-alkyl substituted with heterocyclyl,
(8) C1-Cg-alkyl substituted with heteroaryl,
or Ry 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 heterocyelic ring system are selected from N, O and S.

]

. The compound of claim 1, wherein Ry is H.

(95

. The compound of claim 1, wherein A is --CH(CH;3)OH.
4. The compound of claim 1, wherein R is H.

5. The compound of claim 1, wherein R; is H and R; is substituted or unsubstituted
heterocyelyl or C-Cg-alkyl substituted with heterocyclyl, wherein the heterocyclyl group
is selected from the group consisting of pyridine, pyrrolidine, thienyl and piperidine.

6. The compound of ¢laim 1, wherein R; and R, together with the N atom to which they
are attached can form a substituted or unsubstituted heterocyclic ring selected from the
group consisting of morpholine, piperazine, piperidine and pyrrolidine.

7. A pharmaceutical composition comprising the compound of claim 1 and a
pharmaceutically acceptable excipient.

8. A pharmaceutical composition comprising the compound of claim 1, 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.
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