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Traduccidn oficial del Inglés por Marlén Neira Castro, resolucién 2117 del
Ministerio de Justicia de Colombia

APOSTILLA EN RODER DE REPRESENTACION DE

SMITHKLINE BEECHAM CORPORATION

PODERDE REPRESENTACION
Bi]ingﬁe inglés- espanol otorgado en Brentford, Middlesex, Inglaterra el 13 de
.agosto de 2003 y firmado por Péter John Giddings, Apoderado y Funcionario .
autorizado. '
Certificado de Notario De Pinna en espafiol certificando que Peter John Giddings

es apoderado de Smithkline Beecham Corporation, firmadc por James Kerr Milligan.

. APOSTILLA
(Convencién de la Haya del 5 de octubre de 1961)
1. Pais: Reino Unido de Gran-Bretaiia e Irtanda del Norte '

- Este documento Piblico
ha sido firmado por James Kerr Milligan
Quien ejerce funciones de Notario piblico
Lleva el sello del Notario piblico
' CERTIFICADO
En Londres N
E1 14 agosto 2003 )
Por el Secretario de Estado Principal de su Majestad para Asuntos
exteriores y de la Mancomunidad
B.  No. G229470
9. Gran Sello de la Oficina de Asuntos exteriores y de 1a Mancomunidad

10. Firma legible de J. Garbrah- Por el Secretario de Estado

Si el documento se usa en un pais gque no pertenece a 1a Convencién de la Haya del

5 de octubre de 1961 debe pasar por la seccién consulap™e Ta Misién que
V" ; -Em oo~
EONSTAR QUE BETA ’

INCIDE CON EL

dleia Vil TN

Clen feira C

representa el pais.

* n.-mﬂNEIR}gCASTRO
RRQ v rpiete Oficial
e D £ cariof - Ingles
° Resolucién No. 2117 del 7 Oct 1987
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N DE PINNA
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Yo, el infrascrito, JAMES KERR MILLIGAN, Notario Pablico de la Ciudad de
Londres, Inglaterra, por la Autoridad Real debidamente admitido y juramentado, -

CERTIFICO:

QUE es auténtica la firma “P. Giddings” suscrita al pie del adjunto Poder, por ser
del pufio y letra del Sefior Don PETER JOHN GIDDINGS, cuya identidad me
consta, Apoderado de la corporacién denominada “SMITHKLINE BEECHAM
CORPORATION?, corporacién legalmente constituida y existente de acuerdo con
las leyes del Estado de Pensilvania, Estados Unidos de América, con domicilio

social en 1, Franklin Plaza, Philadelphia, Pensilvania 19101, Estados Unidos de
América; '

QUE el citado Seiior Don PETER JOHN GIDDINGS estd debida y
suficientemente autorizado para firmar documentos de esta clase, en virtud del
Poder otorgado en su favor por la referida Sociedad fechado el 11 de julio de 2002,

copia del cual he tenido a la vista.

Y QUE los objetos pm-'a los cuales se otorgd dicho Poder se encuentran dentro de
los objetos o actividades de la citade Sociedad, de acuerdo con la Escritura

Constitutiva y los Estatutos Sociales, los cuales he tenido a la vista.

PARA QUE CONSTE donde y como convenga y fuere necesario expido el
resente Certificado que firmo y sello en dicha Ciudad de Londres, el dia de hoy

rece de agosto del afio dos mil tres.

. JAMES KERR MILLIGAN-
Notario Piblico de Londres, Inglaterra

| e

DE PINNA
83 Pieeadilly Landon WiJ OLJ
Telephune;+44 (030 7208 2900 Facximile: +I4 (320 7208 0066 DX No. 48621 Piecadilly 8




If this docummtistobcusedinacomh'ywhich is not
it should be prescnted to the consular section of the mission representing that country.

APOSTILLE
(Hague Convention of § October 1961 / Convention de La Haye du 5 octobre 1961)

UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND

Country: United Kingdom of Great Britain and Northern Ireland
Pays: Royaume-Uni de Grande-Bretagne et d'krlande du Nord

This public document / Le présent ecte public

Has been signed by James Kerr Miltigan
a £t signé par
Acting in the capacity of Notary Public
agissant cn qualité de
Bears the seal/stamp of ~ The Said Notary Public
est revitu du sceaw/timbre de
Certificd/Attesté
at London/a Londres 6. thefie 14 August 2003

by Her Majesty’s Principal Sccretary of Stete for Foreign and Commonwealth Affairs /

per l¢ Secrétaire d’Etat Frincipal de Sa Majesté aux Affajres Etrangéres et du Commonwealth,

Number/sous No G22 9470

H . 10. Signeture: J. Garbrah
timbre: '

thhu-ydhl!«rhmmdm

party to the Hague Convention of 5 October 1961,

o ———
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Power of Attorney

The undersigned,

OLARTERAISBECK

OLARTE RAISBECK & FRIERI, LTDA.
LEGAL & PROFESSIONAL SERVICES

WORLD TRADE CENTER — TORRE C
CALLE 100 No. BA-55 Piso 10
BogoTa, CoLOMBIA
TELEPHONE: +57-1 638-6200
Fax:.+57-1 838-6201

www.olarteralsbeck.com

Poder

El suscrito,

SmithKline Beecham Corporation

domiciled in

domiciliado en

One Franklin Plaza, P O Box 7929, Philadelphia, PA 19101, United States of America

by means of these presents hereby grants to Carlos
R. Olarte, J. Ian Raisbeck and Ana

Maria Frieri full and sufficient Power of
Attorney to file, prosecute, obtain, defend and
enforce any and all of the company’s Patents, '
Utility Models and Industrial Designs in the
Republic of Colombia, to which end it empowers
them to take all steps necessary before any
administrative or judicial authority of any class for
the objects stated, to file petitions, appeals, replies
and oppositions, pay taxes and annuities, request
testimonies, receive documents and securities, -
abandon applications and collect refunds. Suffizient
power is hereby granted to receive notifications.on
behalf of the Company, to confer powers on those
who are to represent the company judicially and
extrajudicially, to answer in court in the matter of all
claims and demands that may be presented in
connection with the objects stated, giving them
likewise power to substitute these presents and |

por medio del presente otorga a Carlos R.
Olarte, J. Ian Raisbeck y Ana Maria
Frieri poder especial, amplio y suficiente para
presentar, tramitar, obtener, defender y hacer
respetar todas y cuglquiera de Patentes, Modelos
de Utilidad y Disefios Industriales de 1a
compafifa en la Repiiblica de Colombia, a cuyo
efecto los faculta para dar todos los pasos
necesarios ante cualquier autoridad administrativa
o judicial de cualquier jerarqula para cumplir con
lo encomendado, elevar solicitudes, apelaciones,
respuestas y oposiciones, pagar impuestos y
anualidades, solicitar testimonios, recibir
documentos y valores, desistir y percibir. Se
concede poder bastante para recibir notificaciones
a nombre de la compafiia, otorgar poderes a
quienes vayan a representar a la compafiia judicial
y extrajudicialmente, responder en juicio a todas
las reclamaciones o demandas que por motivo de
lo encomendado se presentaren, déndoles
asimismo facultad para sustituir ¢l presente y
revocar dichas sustituciones.

Signature/Firma:
Peter J oh@D]NGS |us Attomey and Authorised O

Date/Fecha: 13 August 2003 | pre 1'1 migo%?& g&ﬂ

' m COINCIDE CON EL
City,Country/Ciudad,Pais: Brentford, Middlesex, England SRk ' ki

. r— DA, D.C.-COLOMBIA ¢
) £ _"i:-a-.. NAVARRO DE GAUTISTA
ACARIAONCE(T)

- - L




(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY PCT)

(19) World Intellectual Property Organization  {
International Burean

(43) International Publication Date

12 September 2002 (12.09.2002) PCT

(10) International Publication Number

WO 02/070541 A2 ~

(51) International Patent Classlfleation™ COTK  (81) Designated States (natlonal): AR, AG, AL, AM, AT, AU,

(21) International Applieation Number;: PCT/US02A162756”
(22) Intervational Filing Date: I March 2002 (01.03.2002)
{(25) Filing Language: Erglish
(26) Publicatlon Language: English

(30) Priority Data:
60272570 1 March 2001 (01.03.2001) , US

(71) Applicant (for all designated States except US): SMITH
KLINE BEECHAM CORPORATION [US/US); One
Franklin Plaza, Philadelphia, PA 19103 (us).

(75) luventors/Applicants (for US only): XIANG, JIA-NING
[US/US]; 707 DeSoto Drive, Pajo Alto, CA 94303 (US).

legeville Road, Callegeville, PA 19426 (US). LEE, Jinhwa

19426 (US). MERCER, Danlel, J.1USI'US]; 1250 Sonth
Collegeville Road, Collegeville, PA 19526 (Us).

(14) Agents: SIMON, Somna, G._ et al.; SMITHKLINE
BEECIIAM CORPORATION, Coporats Intelleciual
Property, UW2220, 709 Swodeland Road, PO. Box 1539,
King of Prussia, PA 19406-0939 (US).

0 0 0 O G O

02/070541 A2

CHRISTENSEN, Slegfried, B. 8]: 1250 South Col- /

AZ, BA, BB, BQ, BR, BY, BZ, CA, CH, CN, CO.CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, BS, F1, GB, GD, GE, GH,
GM, HR, I, ID; IL, IN, 1S, JP, KB, KG, KP, KR, KZ LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, PH, FL, PT, RO, RU, SD, SE, 3G, SI,
SK, SL, TJ, T™, TR, TT, 1Z, UA, UG, US, UZ, VN, YU,
ZA, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,

KE, LS, MW, MZ, SD, SL, §Z, TZ UG, ZM, ZW),
Burasian petent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
Buropean patent (AT, BB, CH, CY, DB, DK, ES, F, IR,
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAF! patent
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR,
NE, SN, TD, TG).

Published;
. — without international search report and to be republished
(72} Inveators; and L / receipt of that re

For two-letter codes and other abbreviations, refer io the "Guid-
Nates on Codes and Ablreviations” appearing at ihe begin-
[XR/US]; 1250 South Collegeville Road, Collegeville! PA  5ing of each regular issue of the PCT Gazette.
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3 (57) Abstract: Nobel PDF inhibitors and novel methods for their use are provided,
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PEPTIDE DEFORMYLASE INHIBITORS

FIELD OF THE I
The present invention relates to the use of novel antibacterial compounds, and

pharmaceutical compositions containing these compounds as peptide deformylase
inhibitors. .

BACKGROUND OF THE INVENTION

Bacterial initiator methionyl tRNA is modified by methionyl tRNA
formyltransferase (FMT) to produce fpnnyl-methionyl tRNA. The formyl methionine
(f-met) is then incorporated at the N-termini of newly synthesized polypeptides.
Polypeptide deformylase (PDF or Def) then deformylates primary translation products
to produce N-methionyl polypeptides. Most intracellular proteins are further
processed by methionine amino peplidase (MAP) to yield the mature peptide and free
methionine, which is recycled. PDF and MAP are both essential for bacterial' growth,

and PDF is required for MAP activity. This series of reactions is referred to as the
methionine cycle (Figure 1).

Polypeptide " Met _
N/ \
Met-
Polypeptide Met-tRNA
F-Met-
Polypeptide F-Met-tRNA

N

Figure 1. The methionine cycle.

-1-
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To date, polypeptid;.-. deformylase homologous genes have been found in
bacteria, in chloroplast-containing plants, in mice and in human. The plant proteins
are nuclear encoded but appear to carry a chloroplast localisation signal. This is
consistent with the observation that chloroplast RNA and protein synthesis processes
are highly similar to those of eubacteria. While there is limjted information on
protein expression of mammalian PDF gene homologs (Bayer Aktiengesellschaft, Pat.
W02001/42431), no functional role for such proteins has been demonstrated to date
(Meinnel, T., Parasitology Today 16(4), 165-168, 2000). -

Polypeptide deformylase is found in all eubacteria for which high coverage
genomic sequence information is .available. Sequence diversity among PDF
homologs is high, with as little as 20% identity between distantly related sequences.
However, conservation around the active site is very high, with several completely
conserved residues, including one cysteine and two histidines which are required to
coordinate the active site metal (Meinnel, T. et al., J. Mol. Biol. 267, 749-761, 1997).
PDF is recognized to be an attractive antibacterial target, as this enzyme has
been demonstrated to be essential for bacterial growth in vitro (Mazel, D. et al.,
EMBO J. 13 (4), 914-923, 1994), is not believed to be involved in eukaryolic protein
synthesis (Rajagopalan et al., J. Am. Chem. Soc. 119, 12418-12419, 1997), and is
universally conserved in prokaryotes (Kozak, M., Microbiol. Rev. 47, 145, 1983).

Therefore PDF inhibitors can potentially serve as broad spectrum antibacterial agents,

SUMMARYiOF THE INVENTION

The present invention involves novel anti-bacterial compounds represented by
Formula (1) hereinbelow and their use as PDF inhibitors.

DETAILED DESCRIPTION OF THE INVENTION

In one aspect of the present invention, there is provided a compound of
formula (1):

*
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T 1 /ﬁ\
X _N.
O H Y O

(1) X =.0, NR3 or a bond;
Y =0, CH; or a bond

wherein:

R represents:
C2-6 alkyl (optionally substituted by alkoxy, haiogen. or Cy_3 alkylsulfanyl),
Ca.¢ alkenyi (optionally substituted by alkoxy, halogen, or Cia
alkylsulfanyl), C»_g alkynyl (optionally substituted by alkoxy, halogen, or Cj.
3 alkylsulfanyl), (CH2)p—Ca.g carbocycle (optionally substituted by alkoxy,
halogen, or C1.3 alkylsulfanyl), (CHp)y—R4 {where R4 is phenyl, furan,

. benzofuran, thiophene, benzmlhiophqne, tetrahydrofuran, tetrshydropyran,

dioxane, 1,4-benzodioxane or benzo[1,3]dioxole; R4 is optionally substituted
by one or more Cl, Br, I, Cl_,_:, alkyl (optionally substituted by one to three F)
or C}.» alkoxy (optionally substituted by one to three B);

R1 represents:
hydrogen, C)_g alkyl (optionally substituted by hydroxy, halogen, amino,
guanidino, phenyl, pyridyl, pyrrolyl, indolyl, imidazolyl, furanyl,
benzofuranyl, piperidinyl, morpholinyl, quinolinyl, piperazinyl or
dimethylaminophenyl) or (CH2),—C3._7 carbocycle;

R2 represents:
hydrogen (provided that X isinot Q), C).3 substituted alkyl, Cp_3 substituted
alkenyl, Co_3 substituted alkynyt, (CH2)q—C3.6 substituted carbocycle, aryl,
heteroaryl, heterocyclic, carboxy (provided that X is not NR3 or 0) or
aminocarbonyl {provided that X is not NR3 or 0); '

R3 represents:
hydrogen, Cj.3 substituted alkyl, phenyl, or may be taken together with R2
and the nitrogen atom to which they are attached to form an optionally

-3-
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substituted heterocyclic ring which is optionally fused to an aryl, a heteroaryl,

or a second heterocyclic ring;
X represents O, NR3 or a covalent bond;
Y represents O, CH3 or a covalent bond:;
n=02;
or a salt, solvate, or physiologically functional derivative thereof.
In this invention the most preferred R1 group is hydrogen. Furthermore, in

this invention the most preferred absolute configuration of compounds of the
formula (1) is indicated below:

SO E
P2 NG
T "

Y<n 0|-|

X =0, NRj ora bond;
Y =0;CHj or.a bond

In a second aspect of the present invention, there is provided a compound of
Formula (1) wherein X = O, and R, R1, R2, R3, R4, Y and n are as defined above; or
a salt, solvate, or physiologically functional derivative thereof.

In a third aspect of the present invention, there is provided a compound of
Formula (1) wherein X = NR3, and R, R1, R2, R3, R4, Y and n are as defined above;
or a salt, solvate, or physiologically functional derivative thereof.

In & fourth aspect of the present invention, there is provided a compound of
Formula (1) wherein X is a covalent bond, and R, RI, R2, R3, R4, Y and n are as

defined above; or a salt, solvate, or physiologically functional derivative thereof.

As used herein, the term “alkyl” refers to a straight or branched chain
saturated hydrocarbon radical. Examples of “alkyl” as used herein include, but are

not limited to, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, t-butyl, n-pentyl,
isopentyl, hexyl and the like.

\

-
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As used herein, the term “substituted alkyl” refers to a straight or branched
chain saturated hydrocarbon radical, optionally sul':stituled with substituents selected
from the group that includes Cj.3 alky! (optionally substituted by one to three
fluorines), Cp_3 alkenyl, C;_3 alkynyl, Cj_ alkoxy (optionally substituted by one to
three fluorines), sulfanyl, sulfinyl, sulfonyl, oxo, hydroxy, mercapto, amino,
Buanidino, carboxy, aminocarbonyl, aryl, aryloxy, heteroaryl, heteroaryloxy,
heterocyclic, aminosulfonyl, sulfonylamino, carboxyamide, ureido, nitro, cyano and
halogen, multiple degrees of substitution being allowed.

As used herein, the term “alkenyl" refers to a straight or branched chain
hydrocarbon radical having at least one carbon-carbon double bond, Examples of
“alkenyl” as used herein include, but are not limited to, etheny] and propenyl.

As used herein, the term "substituted alkenyl” refers to a straight or branched
chain hydrocarbon radical ha;ring at least one carbon-carbon double bond, optionally
substituted with substituents selected from the group which includes Cj 3 dlkyl
(optionally substituted by one to three F), amino, aryl, cyano and halogen, multiple
degrees of substitution being allowed.

As used herein, the term "alkynyl” refers to a straight or branched chain
hydrocarbon radical having at least one carbon-carbon triple bond. Examples of
“alkynyl” as used herein include, but are not limited to, acetylenyl and 1-propynyl.

As used herein, the term "substituted alkynyl" refers to a straight or branched
chain hydrocarbon radical having at least one carbon-carbon triple bond, optionally
substituted with substituents selected' from the group which includes Cji-3 alkyl
(optionally substituted by one to three-F), amino, aryl and halogen, multiple degrees
of substitution being allowed.

As used herein, the term “halogen” refers to fluorine (F), chlorine (CI),
bromine (Br), or iodine (1), and "hnlo'l' refers to the halogen radicals fluoro, chloro,
bromeo and iodo.

As used herein, the term “carbocycle” refers to a non-aromatic cyclic
hydrocarbon radical having from three to seven carbon atoms. For carbocycles with

five- to seven-membered rings, a ring double bond is allowed. Exemplary

-5-



10

15

20

25

30

WO 02/070541 PCT/US02/06275

“carbocycle” groups includ;. but are not limited to, cyclopropyl, cyclobutyl,
cyclopentyl, cyclopentenyl, cyclohexyl, and c'yc]oheptyl.

As used herein, the term “substituted carbocycle” refers to a non-aromatic
cyclic hydrocarbon radical having from three to seven carbon atoms, and which is
optionally substituted with substituents selected from the group which includes Cia
alkyl (optionally substituted by one to three F), Cy_3 alkenyl, Ca.3 alkynyl, Cj.9
alkoxy (optionally substituted by one to three F), .sulfanyl, sulfinyl, sulfonyl, oxo,
hydroxy, mercapto, amino, guanidino, carboxy, aminocarbonyl, aryl, aryloxy,
heteroaryl, heterocyclic, aminosulfonyl, sulfonylamino, carboxyamide, nitro, ureido,
cyano and halogen, multiple degrees of substitution being allowed. For carbocycles
with five- to seven-membered rings, a ring douBle bond is allowed.

As used herein, the term “aryl” refers to an optionally substituted benzene ring
or to an optionally substituted benzene ring fused to one or more optionally
substituted benzene rings to form a ring system. Exemplary optional substituents
include C_3 substituted alkyl, Cp_3 substituted alkenyl, C2-3 substituted alkynyl,
heteroaryl, heterocyclic, aryl, Cj_3 alkoxy (optionally substituted by one to three F),
aryloxy, aralkoxy, acyl, aroyl, heteroaroyl, acyloxy, aroyloxy, heteroaroyloxy,
sulfanyl, sulfinyl, suifonyl, aminosulfonyl, sulfonylamino, carboxyamide,
aminocarbonyl, carboxy, oxo, hydroxy, mercapto, amino, nitro, cyano, halogen, or
ureido, multiple degrees of substitution being allowed. Such a ring or ring system
may be optionally fused to one or more optionally substituted aryl rings (including
benzene rings), carbocycle rings or heterocyclic rings. Examples of “aryl” groups
include, but are not limited to, phenyl, naphthyl, tetrahydronaphthyl, biphenyl,
indanyl, anthracyl or phenanthryl, as well as substituted derivatives thercof.

As used herein, the term “heteroaryl” refers to an optionally substituted
monocyclic five to six membered aromatic ring containing one or more heteroatomic
substitutions selected from S, SO, 803, O, N, or N-oxide, or to such an aromatic ring
fused to one or more optionally substituted rings, such as heteroary) rings, aryl rings,
heterocyclic rings, or carbocycle rings (e.g., a bicyclic or tricyclic ring system).
Examples of optional substituents are selected from the group which includes C|_3
substituted alkyl, Cy.3 substituted alkenyl, Cy.3 substituted alkynyl, heteroaryl,
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heterocyclic, aryl, Cj_3 alkoxy (optionally substituted by one to three F), aryloxy,
aralkoxy, acyl, aroyl, heteroaroyl, :acyloxy, aroyloxy, heteroaroyloxy, sul_fnnyl.
sulfinyl, sulfonyl, aminosulfonyl, sulfonylamino, carboxyamide, aminocarbémyl.
carboxy, oxo, hydroxy, mercapto, amino, nitro, cyano, halogen or ureido, multiple
degrees of substitution being allowed. Examples of “heteroary]l” groups used herein
include, but are not limited to, benzoimidazolyl, benzothiazolyl, benzoisothiazolyl,
benzothiophenyl, benzopyrazinyl, benzotriazolyl, benzo[1,4)dioxanyl, benzofuranyl,
9H-a-carbolinyl, cinnolinyl, furanyl, furo[2,3-bpyridinyl, imidazolyl, imidazolidinyl,
imidazopyridinyl, isoxazolyl, isothiazolyl, isoquinolinyl, indolyl, indazolyl,
indolizinyl, naphthyridinyl, oxazolyj. oxothiadiazolyl, oxadiazolyl, phthalazinyl,
pyridyl, pyrolyl, purinyl, pte;ridinyl. phenazinyl, pyrazolyl, pyridyl,
pyrazolopyrimidinyl, pyrrolizinyl, pyridazyl, pyrazinyl, pyrimidyl, 4-oxo-1,2-
dihydro-4H-pyrrolo[3,2,1-ij]-quinolin-4-yl, quinoxalinyl, quinazolinyl, quinolinyl,
quinolizinyl, thiophenyl, triazolyl, triazinyl, tetrazolopyrimidinyl,

triazolopyrimidinyl, tetrazolyl,: thiazoly, thiazolidinyl, and substituted versions -

thereof.

As used herein, the term "hctémcyclic" refers to a three to seven-membered
ring containing one or more heteroatomic moieties selected from S, 80, 50,, O,N, or
N-oxide, optionally substituted with -substituents selected from the group which
includes Cj.3 substituted alkyl, Cp_3:substituted alkenyl, C2_3 substituted alkynyl,
heteroaryl, heterocyclic, aryl, Cj.3 alkoxy (optionally substituted by one to three F),
aryloxy, aralkoxy, acyl, aroyl, heteroaroyl, acyloxy, aroyloxy, heteroaroyloxy,
sulfanyl, sulfinyl, sulfonyl, aminosulfonyl, sulfonylamino, carboxyamide,
aminocarbonyl, carboxy, oxo, hydroxy, mercapto, amino, nitro, cyano, halogen, or
ureido, multiple degrees of substitution being allowed. Such a ring can be saturated
or have one or more degrees of unsaturation. Such a 1ing may be optionally fused to
one or more other optionally substituted “heterocyclic” ring(s), aryl ring(s), heteroaryl
ring(s), or carbocycle ring(s). Examples of “heterocyclic” moieties include, but are
not limited to, 1,4-dioxanyl, 1,3-dioxanyl, pyrmolidinyl, pyrmrolidin-2-onyl, piperidinyl,
imidazolidine-2 4-dionepiperidinyl, piperazinyl, piperazine-2,5-dionyl, morpholinyl,
dihydropyranyl, dihydrocinnolinyl, 2,3-dihydrobenzo[1,4)dioxinyl, 3,4-dihydro-2H-
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be_nzo[b][l.4]-dioxepinyl, tetrahydropyranyl, 2,3-dihydrofuranyl, 2,3-

dihydrobenzofuranyl, dihydroisoxazolyl, temhydrobenzodlazepmyl
tetrahydroquinolinyl, tetrahydrofuranyl, tetrahydronaphthyridiny}, tetrahydropurinyl,
tetrahydrothiopyranyl, tetrahl_ydrothmphenyl. tetrahydroquinoxaliny],
tetrahydropyridinyl, tetrahydrocarbolinyl, 4H-benzo[1,3]-dioxinyl,

benzo[1,3]dioxonyl, 2,2-difluorobenzo-[1,3])-dioxonyl, 2,3-dihydro-phthalazine-1,4-
diony], isoindole-1,3-dionyl, and the like.

As used herein, the term “alkoxy” refers to the group -OR,, where R_ is alkyl
as defined above. Exemplary alkoxy groups useful in the present invention include,
but are not limited to, methoxy, cliﬂuoromethoxy._ trifluoromethoxy, ethoxy, n-
propoxy, isopropoxy, n-butoxy, and t-butoxy.

As used herein the term “aralkoxy” refers to the group -ORR,, where R, is
alkyl and R, is aryl as defined above. *

As used herein the term “arylo'xy" refers to the group -OR, where R, is ary! as
defined above, :

As used herein, the term “mercapto” refers to the group -SH.
As used herein, the term “sulfanyl” refers to the group -SR,, where R, is

substituted alkyl, substituted carbocyl.le. aryl, heteroaryl or heterocyclic, as defined
above.

As used herein, the term “sulfinyl” refers to the group -S(O)R,, where R_ is
substituted alkyl, substituted carbocycle, aryl, heteroaryl or heterocyclic, as defined
above. '

As used herein, the term “sulfonyl” refers to the group -5(O),R,, where R, is

substituted alkyl, substituted carbocycle, aryl, heteroaryl or heterocyclic, as defined
above.

As used herein, the term “oxo” refers to the group =0.
As used herein, the term “hydroxy” refers to the group -OH.
As used herein, the term “amino” refers to the group -NH,. The amino group

is optionally substituted by substituted alkyl, substituted carbocycle, aryl, heteroaryl
or heterocyclic, as defined above.

As used herein, the term “cyanc” refers to the group -CN,

o &
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As used herein, the term “aminosulfonyl” refers to the group -S{O),NH,. The
aminosulfonyl group is optionally substituted by substituted alkyl, substituted
carbocycle, aryl, heteroaryl or heterocyclic, as defined above,

As used herein, the term “sulfonylamino” refers to the group -NHS(O),R,

3 where R is substituted alkyl, substituted carbocycle, aryl, heteroaryl or heterocyclic,
as defined above.

As used herein, the term “carboxyamide” rei'ers to the group -NHC(O)R,
where R, is substituted alkyl, substituted carbocycle, aryl, heteroaryl or heterocyclic,
as defined above. .

10 As used herein, the term “carboxy” refers 10 the group -C(O)OH. The carboxy
group is optionally substituted by substituted alkyl, substituted carbocycle, aryl,
heteroary] or hetcrocyclic, as defined above.

As used herein, the term “aminocarbonyl” refers to the group -C(O)NH,. The
aminocarbonyl group is optionally substituted by substituted alkyl, substituted

15 carbocycle, aryl, heteroaryl or heterocyclic, as defined above, ,

As used herein, the term “ureito” refers 10 the group -NHC(O)NHR, wherein
R, is hydrogen, alkyl, carbocycle or aryl as defined above.

As used herein, the term "guanidino” refers to the group -NHC(=NH)NH,.

As used herein, the term “acyl” refers to the group -C(O)R,, where R_ is alkyl,

20  carbocycle, or heterocyclic as defined herein.

As used herein, the term “aroyl” refers to the group -C(O)R,, where R is aryl
as defined herein.

As used herein, the term "heteroamyl" refers to the group -C(O)R,, where R, is
heteroaryl as defined herein.
25 As used herein, the term “acyloxy” refers to the group -OC(O)R,, where R_ is
alkyl, carbocycle, or heterocyclic as defined herein.
As used herein, the term “aroyloxy” refers to the group -OC(O)R,, where R is
aryl as defined herein,

As used herein, the term “hetercaroyloxy™ refers to the group -OC(O)R , where
30 R, is heteroaryl as defined herein.
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Also included in the present invention are pharmaceutically acceptable salts
and complexes, such as the hydrochloride, hydrobromide and trifluoroacetate salts
and the sodium, potassium and magnesium salts. The compounds of the present
invention may contain one or more asymmetric carbon atoms and may exist in

5 racemic and optically active forms. All of these compounds and diastereomers are

contemplated to be within the scope of the present invention.

GENERAL SYNTHETIC SEQUENCF.

The compounds and processes of the present invention will be better

10  understood in connection with the following synthetic schemes, which are merely
illustrative of the methods by which the compounds of the invention may be prepared
and are not intended to limit the scope of the invention as defined in the appended

claims.

The present invention provides compounds of Formula (1) that can be

15  prepared from the common racemic intermediate (8), or common chiral intermediates >
(17) and (25). .
PP
X N
R2” T \Ilﬂ/ﬁ\‘/\N H
O H oy, oH :

{1} X=90,NRj or abond;
20 Y =0, CH; or a bond

{
H,c’\o’ﬁYi‘o"‘cu, —_— H,GAOJ' OH ——» H’c/\oirﬁ\n.oﬂﬂ
YR @ YR ¥R “
0OBn
OBn /

HDIJ\ o —— N _0Bn
i N _— HOJ\/\H —_— Hoj\(\u’o“"

{5 A 0 ™

YA
@ YA &Ho ®
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Scheme 1.

As shown in Scheme 1, intermediate (8) can be prepared by reacting the
mono-substituted dialkyl malonate (¥} with a base, such as potassium hydroxlde in
an appropriate solvent, such as ethanol/water, to afford the mono-acid (3). Coupling
of (3) with O-benzylhydroxylamine in the presence of a coupling reagent, such as 1-
[3-(dimethylamino)propy1)-3-ethylcarbodiimide hydrochloride (EDCI), and a base,
such as 4-dimethylaminopyridine, (DMAP) in an appropriate solvent, such as
dichloromethane, gives the amide '{4). Reduction of the ester functionality of
compound (4) with a reducing agent, such as lithium borohydride, in an: appropriate
solvent, such as tetrahydrofuran, at room temperature provides the alcohol (5).
Treatment of the alcohol (5) under Mitsunobu conditions affords the lactam (6). The
same transformation may be achieved by treating (5) with triphenylphosphine, carbon
tetrachloride and a base, such as triethylamine, to obtain (6). Hydrolysis of the lactam
(6) using, for example, lithium hydroxide in an appropriate solvent mixture; such as
THF-H,0-MeOH, gives acid (7). Foﬁnylation of the amine group of (7) is achieved
using formic acid and acetic anhydride in a solvent, such as dichloromethane, to
prov:de the formylated compound (8).

Any racemates can be resolved at the level of any intermediate during the
synthesis or at the level of the final product using, for example, a chiral
chromatography method, to provide compound (8) in each of two enantiomeric forms.

Alternatively, an enantiomer of intermediate (8), such as (17) in Scheme 2 or
(25} in Scheme 3, can be prepared by reacting an dppmpriate acid chloride (9) with a
chiral agent, such as Evans’ chiral oxazolidinone, in the presence of a base, such as n-
baty] lithium, to afford the chiral intermediate (10) in Scheme 2 or (18) in Scheme 3.

Treatment of the compound ( 10) or (18) with a base, such as diisopropylethylamine,

. in the presence of a chelating agent, sich as titanium tetrachloride, in a solvent, such

as tetrahydrofuran, followed by addition of an electrophile, such as
benzyloxymethylchloride, provides cither of two chiral compounds (ll) and (19),
depending on the selection of chiral auxiliary.

-11-
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ULYH —_— WLY“ . )
@ 0 08n —— HO’ﬁY\OB N —
{10) YA

(13) YR (19 BnO” (15) YR g
,CBn
HO E
YR CHO
Scheme 2.
QLY" —_— i/'!l-'l l/\
Ox " ox Y Obn —— HO” " oBn —
@ (19) YR (g ¥ (20)
T e YA
HOL\OH —n Bﬂi'.')..,H Y OH —_— i/\ ,OBn .
A H ! N HO 3 H
. (1) YR (a3 BnO” (23) YA ' 2g
J\/\ OBn
HO™ Y7 N
YR CHO 25
Scheme 3.

Conversion of compound (11) or (19) 1o the corresponding hydroxyacid (13)
or (21) can be achieved by a scquence comprising oxidative cleavage of the chiral
oxazolidinone, using, for example, H207 and lithium hydroxide to the respective
intermediates (12) and (20), followed by hydrogenolysis. Coupling of the acid (13) or
(21) with benzyloxyamine in the presence of coupling agents, such as EDCUDMAP,
yields the amides (14) and (22). Thesis can be cyclized to the azetidin-2-ones (15) or
(23) using  cither Mitsunobu  conditions or a  combination of
triphenylphosphine/carbon tetrachloride/triethylamine. Hydrolysis of the azetidin-2-
one (15) or (23), using for cexample lithium hydmxi&e. in an appropriate solvent,
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gives the corresponding acid ( lt-'i) or (24). Conversion of compound (16) or (24) to
the formate (17) or (25) can be achieved using an appropriate formylating agent, such
as formic acid/acetic anhydride or methyl formate, in an appropriate solvent, such as
dichloromethane.

SPECIFIC EMBOD

Second Embodiment
As the second embodiment of the present invention, the compounds of
Formula (1) with X = O are disclosed, as in the racemic compound (34) and the
chiral compounds (36) and (38). These compounds have preferentially R1 = H.

YA CHO

(34) (36) YR CHO

Preferred compounds useful in t-he present invention are selected from the

group consisting of:

N-Butyl-N-(t-butoxycarbonyl)-N™-{ (2R)-[(fonnylhydroxymnino)methyl]-heptanoyl }-
hydrazine, |

N-Butyl-N-phenoxycarbonyl-N* { (2R.)-[(formylhydroxyamino)melhyl]-heptanoyl }-
hydrazine.

N-isobutyl-N-(t-butoxycarbonyl)—N '-'{(2R)-[(fonnylhydroxyalhino)methyl]-
heptanoyl}-hydrazine.

N-Isobutyl-N-phenoxycarbonyl-N* | (2R)-[(formylhydroxyamino)methyl}-
heptanoyl }-hydrazine.

N-Phencthyl-N-(t-butoxycarbonyl)-N'-{2-[(formylhycjroxyamino)methyl]-
heptanoyl }-hydrazine.

. -13-
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N—Cyclohexylmethyl-N—(t-buto:'tycarbon'yl)-N'-(2-[(fonnylhydrox§anﬂno)methyl]-
heptanoyl }-hydrazine. - ‘
N-Benzyl-N-(t-butoxycarbonyl)-N"™- {2-[(formylhydroxyamino)methyl]-heptanoy}} -
hydrazine. .
5  N-(3-pyridin-3-yl-propy!)-N-{t-butoxycarbonyl)-N { 2-
[(formylhydroxyamino)methivl]-heplanoyl}-hydrazine.
N-(2-Morpholin-4-yl-ethyl)-N-(t-butoxycarbonyl)-N*{2-
[(formylhydroxyamino)methy/l}-heptanoyl }-hydrazine,
N-(4-Hydroxy-butyl)-N -(t-butoxycar-bonyl)-N ={ 2—[(fonnylhydroxyamino)methyl]-
10 heptanoyl }-hydrazine.
N-(4—Amino—butyl)—N-(t—butoxycarbonyl}N'-[2—[(fomylhydroxyanﬁno)mthyl]-
heptanoy! }-hydrazine,
N-(Tetrahydro-pyran-4-yl)-N-(t-butaxycarbonyl)-N"{ 2-
[(formylhydroxyamino)methj!]-heptanoyl }-hydrazine.
15 N—Methyl-N-(t-butoxycarbony1)-N'-{2—[(fomylhydroxyamino)methyl]-heptnnoyl}-
hydrazine,

N-(3-Aminopropyl)-N-(t-butoxycarbonyl)-N’-{2-[(fonnylhydroxyamino)melhyl]-
heptanoyl }-hydrazine.
N-(t-Butoxycarbonyl)-N*{ (2R)-[(formylhydroxyanﬁno)methyl]-heptanoyl }-
20 hydrazine.
N-(3-Hydroxypropyl)—N—(t-butoxyca_'rbonyl)-N‘-{2—[(fonnylhydroxyamino)methyl]-
heptanoyl }-hydrazine,
N-Butyl-N-(t-butoxycarbonyl)-N* [ ('ZS)-[(formylhydroxyamino)methyl]-heptanoyl )-
hydrazine.
25 N—Butyf—N-(phenoxycarbonyl)—N'-{(ZS)-[(fonnylhydroxya.mino)methyl]-
heptanoyl }-hydrazine,
N-[2-(4-Dimelhylnminophenyl)ethyl]—N-(t-buloxycarbonyl)—N’-{2-[(fom1ylhydmxy
amino)methyl]-heptanoyl }-hydrazine. :
N-(t-Butoxycarbonyl)—N'-{2-[(formylhydroxynmino)methyl]-heptanoyl}-hydrazine.
30 N-Pentyl-N-(t-butoxycarbonyl)-N'-{:2-[(fonnylhydroxyamino)methyl]-heptanoyl}-
hydrazine.
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N-[2-(1H-Indol-3-yl)-ethyl]-N-(t-butoxycarbonyl)-N"{2-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.

N-Isopentyl-N-(l—butoxyc;rbonyl)-N'-{2-[(fonnylhydmxyanﬁno)methyl]-
heptanoyl)-hydrazine.

N-Cyclohexyl-N-(t-butoxycarbonyl)-N*-{ 2- [(formylhydroxyamino)methyl)-
heptanoyl }-hydrazine. ] .

N-(1-Ethyl-propyl)-N-(t-butoxycarbonyl)-N"-( 2-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.

N-Isopropyl-N-(t-butoxycarbonyl)- *{2-[(formylhydroxyamino)methyl}-
heptanoyl }-hydrazine.

N-Propyl-N-(t-butoxycarbonyl)-N'-{2-[(fonnylhydroxymnino)methyl]-heptanoyl}- '

hydrazine, .
N-Ethyl-N-(t-butoxycarbonyl)-N'-{2-[(fonnylhydroxynmjno)mcthyl]-hcptanoyl]-
hydrazine,
N-Methoxycarbonyl-N*{ 2-.[(t,'ormylhydrpxyamjno)methyl]-heptanoyl }-hydrazine.
N-{[1-(3,5-Dimethoxyphenyl)-1 -methyl-ethoxyjcarbonyl }-N*-{2-
[(formy]hydroxyamino)melhyl]-heptanoyl )-hydrazine.

The following synthetic schemes are merely illustrative of the methods by

which the compounds of the invention may be prepared and are not intended to limit

the scope of the invention as defined in the appended claims.

As shown in Scheme 4, treatment of the alkyl halide R1X (26) with hydrazine
in a solvent such as ethanol, at an elevated temperature, gives hydrazine derivative
(27). Reacting (27) with the carbonate R20C(0)OC(O)OR2 or the chloroformate
R20COCI affords the intermediate (28). _Alternatively, (28) can be prepared from the
Boc-protected hydrazine (29) by reaction with the aldehyde or ketone R'COR"
followed by reduction with hydrogen gas in the presence of palladium, to afford
hydrazine derivative (30). Reacting  hydrazine (30) with a carbonate

R20C(0)OC(O)OR2 or a chloroforrnate R20CQOClI, followed by removal of the Boc .

protecting group with an appropriate acid, such as triflucroacetic acid, gives the
hydrazine derivative (28) wherein R1 = CHRR" Altem‘ntively, the primary amino
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group of (29) can be protected as the phthalimide (31). Reacting the compound (31)
with an alcohol under Mitsunobu conditions gives compound (32), which, upon
hydrazinolysis, is readily converted to a hydrazine of Formula (10) where R2 = (-
butyl.

R,OCI0)OC(O)OR, or j’\
R,OCOCH " Ry N N,
Rt n)

RX —— R,NHNH,
(28) @n

-
H, R'COR" BOCNIL., J\ ] ROC(OIOC(0)OR, or

H A
- /Pd Hm R,0COC!

acid -
T == {28), A1 = CHR'R"

@) ——— BOCNH-N ——— BocaeN \ MM e R2eimu

R1
@n {32)

. .'Scheme 4..

As shown in Scheme 5, coupling of the acid (8) with the hydrazine derivative
(28) using conditions such as DMAP/EDCI or EDCVHOAYNMM provides the
hydrazide (33). Hydrogenolysis to remove the benzyl group using a catalyst, such as
10% PA/C, in an appropriate solvent, such as ethanol, gives desired compound (34).
Similarly, coupling of the chirel acid (17} or (25) with the hydrazine derivative (28)
provides the corresponding hydrazide (35) or (37). Hydrogenolysis of the benzyl
group gives the final desired compound (36) or (38).
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o @ T ) G Py
-~ -, - 0. LOH .
W o N & YWY e
(34

L)) (23)
L (':Ho Rz” T uo r NHO —_—r r‘-\ . z,(TIH
n (35) ™ cHe (36)
1 . M
HOL\N'OB" = mlo ITI\ i/\ OBn IR« | I OH
n dwo T [ E R2 g Y N
25) YR Ho(:m &Ho
(38)
-Scheme 5.
SYNTHETIC EXAMPLES

The invention will now be described by reference to the .following examples
which are merely illustrative and are not to be construed as a limitation of the scope
of the present invention. ) ]

As used herein the symbols and conventions used in these processes,
schemes and examples are consistent with those used in the contemporary scientific
literature, for example, the Journal of the American Chemical Society or the Journal
of Biological Chemistry. Standard single-letter or three-letter abbreviations are
generally used to designate amino acid residues, which are assumed to be in the L-
configuration unless otherwise noted. Unless otherwise noted, all starting materials

were obtained from commercial supgliers and used without further purification.

Hz (Hentz); TLC (thin layer
chromatography);

Tg (retention time); . RP (reverse phase);

MeOH (methanol); i-PrOH (isopropanol);

EtOH (ethanol); TEA (tricthylamine);

TFA (trifluoroacetic acid); THEF (tetrahydrofuran);

DMSO (dimethylsulfoxide); AcOEt or EtOAc (ethyl
acetate); ' .
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DCM (dichloromethane); DMF (N.N-
dimethylformamide);

CDI (1,1-carbonyldiimidazole); HOAC (acetic acid);

HOSu (N-hydroxysuccinimide); Ac (acetyl);

HOBT (1-hydroxybenzotriazole); BOC (tert-butyloxycarbonyl);

mCPBA (meta-chloroperbenzoic acid); FMOC (9-

fluorenylmethoxycarbonyl);

DCC (dicyclohexylcarbodiimide); CBZ (benzyloxycarbonyl);
NMM (N-methyl mo'xpholine}; HOAt (1-hydroxy-7-
azabenzotriazole);

DMAP (4-dimethylaminopyridine); Bn (benzyl);

TBAF (tetra-n-butylammonium fluoride);

HPLC (high pressure liquid chromatography);

BOP (bis(2-o%o-3-oxazolidiny!)phosphinic chloritie):

EDCI (1-ethyl-3-[3-dimethylaminopropyl]carbodiimide hydrochloride);
HBTU (O-Benzotriazole-1-yl:N,N,N' \N’- tetramethyluronium
hexafluorophosphate).

All references to ether are to-diethy] ether; brine refers to a saturated aqueous
solution of NaCl. Unless otherwise indicated, all temperatures are expressed in ‘C
(degrees Centigrade). All reactions are conducted under an inert atmosphere at room
temperature unless otherwise noted, and all solvents are highest available purity
unless otherwise indicated.,

'H NMR (hereinafter also “NMR") spectra were recorded on a Varian VXR-
300, a Varian Unity-300, a Varian Unity-400 instrament, a Brucker AVANCEA400,
a General Electric QE-300 or ; Bruker AM 400 spectrometer. Chemical shifts are
expressed in parts per million (ppm, § units). Coupling constants are in units of
hertz (Hz). Splitting pattemns describe apparent multiplicities and are designated as s
(singlet), d (doublet), t (triplet), q (quartet), quint (quintet), m {multiplet), br (broad).
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Mass spectra were run on an open access LC-MS system using electrospray
jonization. LC conditions: 4.5% to 90% CH,CN (0.02% TFA) in 3.2 min with a 0.4
min hold and 1.4 min re-equilibration; detection by MS, UV at 214 nm, and a light
scattering detector (ELS). Column: 1. X 40 mm Aquasil (C18).

For preparative (prep) hplc; ca 50 mg of the final products were injected in
500 uL. of DMSO onto a 50 X 20 mm I. D. YMC CombiPrep ODS-A column at 20
mL/min with a 10 min gradient frem 10% CH,CN (0.1% TFA) to 90% CHCN
(0.1% TFA) in H,O (0. i% TFA) and a 2 min hold. Flash chromatography was run
over Merck Silica gel 60 (230 - 400 mesh):

Infrared (IR) spectra were obtained on a Nicolet 510 FT-IR spectrometer
using a I-mm NaCl cell. Most of the reactions were monitored by thin-layer
chromatography on 0.25 mm E. Merck silica gel plates (60F-254), visualized with
UV light, 5% ethanolic phosphomolybdic acid or p-anisaldehyde solution.

The compounds disclosed in:Examples 2 to 30 were prepared following the
general procedures described in Example 1.

Ereparation 1
(4S)-Benzyl-3-heptanoyl-oxazolidin-2-one.
To a solution of (S)-(-)-4-benzyl-2—qxazolidinone (3.3 g, 18.6 mmol) in THF (50 mL)
at -78 “C was added dropwise n-BuLi (7.4 mL, 2.5M solution in hexane, 18.6 mmol).
After stirring for 30 min at the same temperature, the reaction mixture was then
treated with heptanoy! chloride (2.76 g, 18.6 mmol). The reaction mixture was stirred
and allowed to warm to 10 °C over 5'h, and then quenched with saturated aqueous
NH,Cl solution (100 mL). The aqueous layer was extracted with EtOAc (100 mL x
2). The combined organic layers were washed with brine, and dried over MgSO,.
Removal of the solvent under reduced pressure yielded 4.63 g (86%) of the title
compound. 1H NMR (400 MHz, CDCl3) § 7.37-7.22 (m, 5H), 4.69 (m, 1H), 4.19
(m, 2H), 3.31 (dd, J = 13.4, 3.3 Hz, 1H), 2.95 (m, 2H), 2.79 (dd,}=13.4,9.7 Hz,
1H), 1.71 (m, 2H), 1.42-1.32 (m, 6H), 0.92 (t, ] = 6.8 Hz, 3H). MH+ 290.

Preparation 2
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(4S)-Benzyl-3-[(2R)-benzyloxymethylheptanoylJoxazolidin-2-one.

To a solution of (S)-4-benzyl-3-heptanoyloxazolidin-2-one (4.63 g, 16.02 mmol) and
titanjum (IV) chloride (1.9 mL, 16.82 mmol) in dichloromethane (55 mL) at 0 °C was
added dropwise diisopropylethylamine (3.1 mL, 17.62 mmol). After stirring at 0°C
for 1 hour, the resulting titanium enolate was then reacted with benzylchloromethyl
ether (TCI-America, 4.§ mL, 32.04 mmol) at 0 °C for 6 h. The reaction mixture was
then quenched with water (100 mL). The aqueous layer was extracted with
dichloromethane (100 mL x 2). The organic extracts were washed with brine, and
dried over MgSO,. After removing the solvent under reduced pressure, purification
by flash column chromatography using an eluting system of hexane/EtOAc (5:1)
yielded 4.39 g (67%) of the title compound. 1H NMR (400 MHz, CDCl3) 6 7.38-
7.21 (m, 10H), 4.74 (m, 1H), 4.57 (m, 2H), 4.28-4.13 (m, 3H), 3.82 (t,J=87Hz,
1H), 3.68 (dd, ] = 9.0, 4.9 Hz, 1H), 3.25 (dd, J = 13.5, 3.1 Hz, 1H), 2.71 (dd,J =135
9.3 Hz, 1H), 1.74 (m, 1H), 1.54 (m, IH), 1.31-1.28 (m, 6H), 0.89 (t, ¥ =6.7 Hz, 3H).
MH+410.

Preparation 3
(3R)-Benzyloxy-2-pentylproplonic acid.
A 0.05 M solution of (S)-4-benzyl-3--[(R)-Z-Benzy]oxymethylheptanoyl]oxazolidin-z-
one (2.0 g, 4.89 mmol) in a 3:1 mixture of THF and H,0 was treated with 30% H,0,
(4.5 mL, 39.12 mmol), followed by LiOH (0.48 g, 9.78 mmol) at 0 °C. The resulting
mixture was stirred and allowed to warm to room temperature overnight. THF was
then removed under vacuum. The residue was washed with dichloromethane (50 mL
x 2) to remove (S)-4-benzyloxazolidin-2-one. The desired product was isolated by
EtOAc extraction of the acidified (pH 1~2) aqueous phase. No further purification
was required. Standing under high vacuum yielded 1.16 g (95%) of the title
compound. |H NMR (400 MHz, CHCl,) § 11.1 (br s, 1H), 7.36 (m, SH), 4.57 (s, 2H),
3.69 (m, IH), 3.58 (dd, J =9.2, 5.2 Hz, IH), 2.74 (m, 1H), 1.66 (m, 1H), 1.54 (m,
1H), 1.34-1.30 (m, 6H), 0.90 (t, J = 5.7 Hz, 3H). MH+ 251.

Preparation 4
-20-
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3-Hydroxy-(2R)-pentylpropionic acid.

To a solution of (R)-3-benzyloxy-2-pentyl-propionic acid (1.54 g, 6.16 mmol) in
EtOH (100 mL) was added 10% Pd/C (310 mg). The reaction mixture was subjected
to hydrogenation overnight at room temperature. After the reaction was completed,
the reaction mixture was filtered through a pad of Celite, and washed with EtOH (50
mL x 3). Removal of the solvent provided the title compound (0.92 g, 93%). No
further purification was required. 1H'NMR (400 MHz, CHC,) § 6.30 (br s, 1H), 3.81
(d,J=5.4 Hz, 2H), 2.64 (m, 1H), 1.69 (m, 1H), 1.56 (m, 1H), 1.41-1.27 (m, 6H), 0.91
(t, Y =7.7 Hz, 3H). MH+ 161.

Preparation 5
N-Benzyloxy-3-hydroxy-(2R)-pentylpropionamide.
To a mixture of (R)-3-hydroxy-2-pentylpropionic acid (0.92 g. 3.75 mmol), O-benzyl
hydroxylamine hydrochloride (0.92 g, 5.75 mmol) and 4-(dimethylamino)pyridine
(1.41 g, 11.50 mmol) in dichloromethane (25 mL) at 0 °C was added 1-[3-
(dimethy]amino)propyl]-3-ethylcarboc!iimide hydrochloride (1.11 g 5.75 mmol).
Afier stirring at room temperature overnight, the reaction was then quenched with IN
aqueous HCI solution (25 mL) and extracted using dichloromethane (25 mL x 2).
The organic extracts were washed with water, brine, and dried over MgSO,. Removal
of the solvent under reduced pressure yielded the title compound (1.43 . 94%). 1H
NMR (400 MHz, CHCL,) 6 9.22 (br s, 1H), 7.41-7.28 (m, 5H), 4.89 (g, ] = 10.6 Hz,

2H), 3.70-3.37 (m, 3H), 2.17 (m, 1H), 1.54 (br s, 1H), 1.27 (m, 6H), 0.88 (t, ) = 6.9
Hz, 3H). MH+ 266.

Preparation 6
1-benzyloxy-(3R)-pentylazetidin-2-one.
To a mixture of (R)-N-benzyloxy-3-hydroxy-2-pentylpropionamide (1.41 g, 5.32
mmol) and triphenylphosphine (1.6€ g, 6.39 mmol) in THF (53 mL) was added
dropwise diethyl azodicarboxylate (1.1 mL, 6.39 mmol) at 0 °C. The reaction mixture
was stirred and allowed to warm to room temperature overnight. The reaction was
then quenched with water (50 mL). ‘The aqueous layer was extracted with EtOAc (50
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mL x 2). The combined ox.-ganic layers wei'e washed with brine, and dried over
MgSO,. After removing the solvent under vacuum, the residue was purified by flash
column chromalc;graphy (hex:EtOAc 5/1) to provide the title compound (1.17 g
89%). 1H NMR (400 MHz, CHC1,) § 7.35-7.25 (m, SH), 4.87 (5, 2H), 3.28 (1, ] =
4.85 Hx, 1H), 2.84 (g, ] 2.35 Hz, 1H), 2.77 (m, 1H), 1.62 (m, 1H), 1.36 (m, 1H),
1.25-1.16 (m, 6H), 0.88 (1, ] = 6.9 Hz, 3H). MH+ 248.

Preparation 7
3-benzyloxyamino-(2R)-pentylpropionic acld,
To a mixture of (R)-1-benzyloxy-3-pentylazetidin-2-one (0.96 g, 3.89 mmol)ina
mixture of THF-H,0-MeOH (50 mL, 3:1:1 v/v) was added lithjum hydroxide
monohydrate (1.91 g, 38.9 mmol). After stirring at room temperature ovemnight,
water (25 mL) was added to the mixture. The solution was acidified to pH 5~6 with
3N aqueous HCI solution. It was extracted with EtOAc (50 mL x 2). The combined
organic layers were dried over MgSQ, Removal of the solvent under vacuum
provided the title compound (0.98 g, 95%). 1H-NMR (400 MHz, CHCI,) $ 9.80 (brs,
1H), 7.37 (m, 5H), 4.75 (m, 2H), 3.14 (m, 2H), 2.74 (m, 1H), 1.70 (m, 1H), 1.53 (m,
1H), 1.38-1.25 (m, 6H), 0.91 (t, J = 6.8 Hz, 3H). MH+ 266.

Preparation 8
(2R)-[(benzyloxyformylamino)methyllheptanoic acid.
To a cold solution of (R)-3-Benzyloxyamino-2-pentylpropionic acid (1.03 g, 3.89
mmol) in HCOH (19 mL) and dichloromethane (19 mL) at 0 °C was added acetic
anhydride (3.9 mL, 41.2 mmol). The mixture was stirred at 0 °C for 3 hours. The
volatiles were removed by evaporation under vacuum. Dichloromethane (50 mL} was
added to it. It was washed with brine (50 mL x 2), and dried over MgSO,. Filtration
and cvaporation under vacuum provided the title compound (1.08 g,95%). THNMR
(400 MHz, CHCL,) 8 8.07 (br s, 1H), 7.29 (m, SH), 4.91-4.71 (m, 2H), 3.76 (m, 2H),

2.67 (m, 1H), 1.54 (m, 1H), 1.41(m, 1H), 1.20 (m, 6H), 0.80 (t, J = 7.0 Hz, 3H).
MH+ 294,

-22-
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Preparation 9
Butylhydrazine. ‘
1-Jodobutane (5.1 mL, 45.1 mmol) was added through a condenser for 30 min to a
refluxing solution of hydrazine monohydrate (11.3 g, 225.5 mmol) in EtOH (100
mL). After stirring and refluxing for 18 hours, ethanol was removed by evaporation
under vacuum. The residuc was extracted with ether (S0 mL x 2). The combined
organic layers were dried (K,CO,), filtered and evaporatec_l 10 yield 2.6 g (66%) of the
title compound. 1H NMR (400 MHz, CHCI,) 8 3.15 (br s, 2H), 2.73 (t, ] = 7.2 Hz,
2H), 1.44 (m, 2H), 1.33 (m, 2H), 0.89 (¢, J 7.2 Hz, 3H). MH+ 89.

' Preparation 10
N-Butylhydrazinecarboxylic acid tert-buyl ester.
To a solution of butylhydrazine (510.mg, 5.80 mmol) and triethylamine (1.2 mL, 8.69
mmol) in dichloromethane (20 mL) at 0 °C was added di-t-butyl dicarbonate (1.26 g,
5.80 mmol). The reaction mixture was stirred and allowed to warm up to room
temperature overnight. Water (20 mL) was then added to the reaction mixture. The
aqueous layer was extracted with dichloromethane (20 mL x 2). The combined
organic layers were dried (MgSO,). Filtration and evaporation under vacuum
provided the title compound (820 mg, 75%). IH NMR (400 MHz, CHCl,) 6 3.89 (br
8, 2H), 3.29 (1. 1 = 7.1 Hz, 2H), 1.46 (m, 2H), 1.40 (s, 9H), 1.24 (m, 2H), 0.86 tJ=
7.3 Hz, 3H). MH+ 189.

Preparation 11
N-Butyl-N-(t-butoxycarbonyl)-N*-{(2R)-
[(benzyloxyformylarnino)methyl]heptanoyl]-hydrnzine.

To a solution of (R)-2-[(benzyloxyformyl-amino)methyl]heptanoic acid (130 mg,
0.614 mmol), N-butyl-hydrazinecarboxylic acid tert-buyl ester (140 mg, 0.737 mmol)
and 4-dimethylaminopyridine (90 mg, 0.737 mmot) in dichloromethane (6.5 mL)at 0
*C was added 1-[3-(dimethylamino)propyl}-3-ethylcarbodiimide hydrochloride (142
mg, 0.737 mmol). After stirring at room temperature ovemnight, the reaction was then

quenched with aqueous IN HC! and extracted with dichloromethane (15mL x2).
-23.
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The organic extracts were washed with brine (50 mL), and dried over MgSO,.
Evaporation of the solvent under vacuum, followed by purification by flash column
chromatography yielded 195 mg (699) of the title compound. 1H NMR (400 MHz,
CHCL,) § 8.09 (br s, 1H), 7.25 (s, 5H), 4.80 (m, 2H), 4.10 (dd, J = 14.1, 4.0 Hz, 1H),
3.62 (m, 1H), 3.35 (m, 2H), 2.55 (m, 1H), 1.72 (m, 1H), 1.56 (m, 1H), 1.50 (s, 9H),
1.30 (m, 10H), 0.90 (m, 6H). MH+ 464,

Example 1
N-ButyI-N-(t-butoxycarbonyl)-N’-{(ZR)-[(formylhydroxyamino)melhyl]-
heptanoyl}-hydrazine.

To a solution of N*-{ (R)-2-[(benzyloxy-formylamino)methyl]heptanoyl }-N-
butylhydrazine carboxylic acid tert-buyl ester (195 mg, 0.421 mmol} in EtOH (15
mL) was added 10% Pd/C (60Img). The reaction mixture was subjected to
hydrogenation overnight at room temperature. Afier the reaction was completed, the
reaction mixture was filtered through a pad-of. Celite, and washed with EtOH (10mL
x 2). Removal of the solvent provided the crude product, which was further purified
by HPLC to yield the title compound (52 mg, 33%). H NMR (400 MHz, CHCI,) )
9.94 (s, 1H), 9.39 (s, 1H), 8.32 (s, 1H), 4.10(dd, ] = 14.1, 4.0 Hz, 1H), 3.62 (m, 1H),
3.35 (m, 2H), 2.55 (m, LH), 1.72 (m, 1H), 1.56 (m, 1H), 1.50 (s, 9H), 1.30 (m, 10H),
0.90 (m, 6H). MH+ 374,

- Preparation 12
N-Butylhydrazinecarboxylic acid phenyl ester.
To a solution of butylhydrazine (370 mg, 4.20 mmol) and triethylamine (0.88 mL,
6.30 mmol) in dichloromethane (15 mL) at 0 °C was added phenyl chloroformate
(0.53 mL, 4.20 mmol). The reaction mixture was stirred and allowed to warm upto
@m temperature overnight, Wat;ar (20 mL} was then added to the reaction mixture.
The aqueous layer was extracted with:dichloromethane (20 mL x 2). The combined
organic layers were dried (MgS0,). Filtration and evaporation under vacuum,
followed by purification by flash column chromatography provided the title .
compound (250 mg, 29%). 1H NMR (400 MHz, CHC,) 8 7.40-7.10 (m, 5H), 4.20 (¢,
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J=17.1 Hz, 2H), 3.60 (br s, 2H), 1.71 (m, 2H), 1.41 (m, 2H), 0.98 (t, = 7.3 Hz, 3H).
MH+ 209.

Example 2
N -Butyl-N-phenoxycarbonyl-N'-{(ZR)-[(formylhydroxyamlno)methyl]-
heptanoyl}-hydrazine.
Purification by preparative HPLC yielded 49 mg (41%) of the title compound. !H
NMR (400 MHz, CHCI,) 8 9.78 (s, 1H), 9.39 (s, 1H), 8.27 (s, 1H), 7.40-7.10 (m, 5H),
4.20-3.30 (m, 4H), 2.70 (m, 1H), 1.80-1.20 (m, 10H), 0.90 (m, 6H). MH+ 394.

Example 3
N-Isobutyl-N-(t-butoxycarbonyl)-N’-{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.

Purification by preparative HPLC yielded 44 mg (22%, 2 steps) of the title
compo'und. IH NMER (460 MHz, 'CHCI,) 59.94 (s, 1H), 9.54 (s, 1H), 8.32 (s, 1H),

4.11(dd, J =3.9, 14.1'Hz,'1H), 3.46 (m, 1H), 3.35 (m, 1H), 3.12 (dd, J =6.3, 14.] Hz,

1H), 2.54 (m, 1H), 1.88 (m, IH), 1.72 (m, 1H), 1.50 (s, 9H), 1.49-1.25 (m, 7H), 0.95-
0.88 (m, 9H). MH+ 374,

JExamople 4
N-Isobutyl-N-phenoxycarbonyl-N*:{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine,

Purification by preparative HPLC yielded 44 mg (22%, 2 steps) of the title
compound. |H NMR (400 MHz, CHCY,) § 9.97 (s, 1H), 9.38 (s, 1H), 8.27 (s, IH),
7.41-7.13 (m, 5H), 4.08 (dd, J = 3.9,,14.1 Hz, 1H), 3.37 (m, 2H), 2.65 (m, 1H), 2.02
(m, 1H), 1.74 (m, IH), 1.32-1.02 (m, 7H), 0.92-0.82 (m, 9H). MH+ 394,

. Example §
N-Phenethyl-N-{t-butoxycarbonyl)-N’-{2-[(formylhydroxyamlno)methyl]-
heptanoyl}-hydrazine.

-25-
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'\
IH NMR (400 MHz, CDCly) 5 9.80 (s, 1H), 9.03 (s, LH), 8.35 (s, LH), 7.22 (s, SH),
4.11-3.36 (m, 4H), 2.86 (t. 3H), 2.52 (m, 1H), 2.07 (m, 1H), 1.72 (m, 1H), 1.41-1.34
(m, 15H), 0.92 (1, 3H). MH+ 422.

Example 6
N-Cyclohexylmethyl-N-(t-butoxycarbonyl)-N’-{2-
[(formylhydroxyamino)methyl)-heptanoyl}-hydrazine,
1H NMR (400 MHz, CDCl;) 5 8.4 (s, 1H), 7.70 (br s, 1H), 4.20-3.05 (m, 4H), 2.50
(m, 1H), 1.74-0.90 (m, 31H). MH+ 414,

Example 7
N-Benzyl-N-(t-butoxycarbonyl)-N’-{2-[(l’ormylhydroxynmlno)melhyl]-
heptanoyl)-hydrazine.

1H NMR (400 MHz, CDCl3) $9.70 (br s, 1H), 8.77 (br s, 1H), 8.25 (s, 1H), 7.64-

. 728 (m, 5H), 5.00 (d, J = 14.7 Hz, 1H), 2.40 (m, 1H), 1.66 (m, 1H), 1.56 (m, 1H),

1.52 (s, 9H), 1.48-1.10 (m, 6H), 0.87 (t, ] = 7.1 Hz, 3H). MH+ 408.

Example 8
N-(3-pyridin-3-yl-propyl)-N-(t-butoxycarbonyl)-N’-{2-
[(formythydroxyamino)methyl]-heptanoyl}-hydrazine.

IH NMR (400 MHz, CDCl,) 5 8.79-7.25 (m, 5H), 4.15-3.03 (m, 4H), 2.75 (m, 1H),
2.56 (m, 2H), 2.07-1.72 (m, 4H), 1.49 (s, 9H), 1.46-1.28 (m, 6H), 0.85 (1, ) = 6.9 Hz,
3H). MH+ 437.

- 1Example 9
N-(2-Morpholin-4-yl-ethyl)-N-(t-butoxycarbonyl)-N'-{2-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

IH NMR (400 MHz, CDCl;) 5 8.45 (brs, 1H), 7.88 (brs, 1H), 4.20-3.30 (m, 8H),
2.70 (m, 1H), 2.60-2.45 (m, 6H), 1.72 (m, 1H), 1.50 (s, 9H), 1.39 (m, 1H), 1.29 (m,
6H), 0.89 (t, J = 7.1 Hz, 3H). MH+ 431,

-26-
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Example 10
N-(4-Hydroxy-butyl)-N-(t-butoxycarbonyl)-N’-{2-
[(formylhydroxyamino)methy]])-heptanoyl}-hydrazine.

IH NMR (400 MHz, CDCly) § 9.04 (or s, LH), B.37 (br s, 1H), 4.07-3.46 (m, 6H),
2.54 (m, 1H), 1.64-1.30 (m, 12H), 1.47 (s, 9H), 0.89 (¢, J = 6.9 Hz, 3H). MH+ 390.

iﬂnmple 11 .
N-(4-Amlno-butyl)-N-(t-butoxycarhonyl)-N’-{2-[(formylhydmxyamino)methyl]-
hepﬁnoyl}-hydrazlne.
1H NMR (400 MHz, CD-OD) 5 7.90 (s, tH), 7.70 (s, 1H), 4.00 (m, 2H), 3.70-3.40

(m, 4H), 3.0 (m, 2H), 2.50 (m, 1H), I.70 (m, 1H), 1.50 (m, 1H), 1.49 (s, 9H), 1.48-
1.20 (m, 10H), 0.89 (1, ] = 6.9 Hz, 3H). MH+ 389.

i . Example 12
N-(Tetrahydro-pyran-4-yl)-N-(t-butoxycirbonyl)—N’-{2-
[(formylhydroxyamino.)methyl]-he_ptanoyl}-hydmlne.
1H NMR (400 MHz, CDCl,) 5 9.88 {br s, 1H), 8.31 (s, 1H), 4.16-4.00 (m, 4H),

3.44-3.39 (m, 3H), 2.60 (m, 1H), 1.97-1.26 (m, 12H), 0.90 (t, ] = 6.9 Hz, 3H). MH+
402.

Examnple 13
N-Methyl-N-(t-butoxycarbonyl)-N?-{ 2-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
1H NMR (400 MHz, CDCl,) §9.74 (brs, 1H), 8.90 (br s, 1H), 8.29 (br s, 1H), 4.06
(m, IH), 3.24 (m, 1H), 3.10 (s, 3H), 2.43 (m, 1H), 1.64 (m, 1H), 1.42 (s, 9H), 1.3
(m, 1H), 1.19 (m, 6H), 0.79 (t, J = 6:9 Hz, 3H). MH+ 332.

'Example 14
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N-(3-Amino-propyl)—Na-tt;i:jutoxycarbonyl)-N'-{2-
[(I'orm_ylhydroxyanﬂnq)!neﬂiyl]-heptnnoyl]-hydrnzine.

IH NMR (400 MHz, CDCls) §8.27 (s, 1H), 7.78 (s, 1H), 3.76-3.32 (m, 4H), 2.84
(m, 2H), 2.68 (m, 1H), I.Bd -(m. 1H), 1.74 (m, 1H), 1.48 (s, 9H), 1.35 (m, 8H), 0.93
(t, ] = 6.8 Hz, 3H). MH+ 375.

_Examnle 15
N—(t-Butoxycarbonyl)—N’-{(2R)-[(fnrmyIhydroxyamino)methyl]-hephnoyl}-
hydrazine.
1H NMR (400 MHz, CDCly) 69.53 (s, 1H), 8.17 (s, 1H), 6.68 (s, 1H), 4.11 (m, 1H),
3.38 (m, 1H), 2.63 (m, 1H), 1.70 (m, 1H), 1.49 (s, 9H), 1.42 (m, 1H), 1.29 (m, 6H),
0.87 (1, ] = 6.8 Hz, 3H). MH+ 318.

Example 16
N-(3-Hydroxy-propyl)-N-(t-butoxycarbonyl)-N’-(2-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine. .

TH NMR (400 MHz, CDCL;) 3 9.34 (s, 1H), 8.33 (s, 1H), 7.83 (s, 1H), 3.83-3.43 (m,

6H), 2.81 (m, 1H), 1.78-1.65 (m, 2H), 1.52-1.29 (m, 8H), 1.45 (s, 9H), 0.87 (s, SH).
MH+ 376.

Example 17
N-Butyl-N-(t-butoxycarbonyl)-N’-((2S)-{(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine. -

MH+ 374,

Example 18

N-Butyl-N-(phenoxycarhonyl)-N’-{(ZS)-[(I'ormylhydroxyamino)methyl]-
heptanoyl}-hydrazine.

-28-
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- |H NMR (400 MHz, CDCl,)) §9.27 (s, 1H), 8.20 (s, 1H), 7.32-7.04 (m, 5H), 3.80-
3.31 (m, 4H), 2.55 (s, 1H), 1.66 (s, 1H), 1.59-1.24 (m, 11H), 0.90-0.82 (m, 6H).
MH+ 394,

Example 19
N-[Z-(4-Dimethylaminophenyl)ethyl]-N-(t-butoxycarbonyl)-N’-{z-
{(formylhydroxy amino)methyl)-heptanoyl}-hydrazine.
1H NMR (400 MHz, CDCl,) §9.81 (s, 1H), 8.89 (s, 1H), 8.33 (s, 1H), 7.06 (d, ] =
8.5 Hz, 2H), 6.71 (d, J = 8.5 Hz, 2H), 4.17-3.33 (m, 4H), 2.93 (s, 6H), 2.80 (m, 2H),
2.48 (m, IH), 1.71 (m, 1H), 1.41 (s, 9H), 1.32 (m, 7H), 0.91 (1, 3H). MH+ 465.

Example 20
N-(t-Butoxycarbonyl)-N’-{2-[(formylhydroxyamino)methyl] -heptanoyi}-
hydrazine.

IH NMR (400 MHz, CDCL,) §9.81 (s, 1H), 9.54 (s, 1H), 8.46 (s, 1H), 6.78 (s, 1H),
3.85-3.37 (m, 2H), 2..80-2.62 (m, 1H), 1.71 (m, 1H), 1.49 (s, 9H), 1.30-1.25 (m,
7H), 0.89 (t, 3H). MH+ 318.

Example 21
N-Pentyl-N-(t-butoxycarbonyl)-N’-{ 2-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.

TH NMR (400 MHz, CDCI,) 39.10 (s, 1H), 8.43 (s, 1H), 4.14-3.05 (m, 4H), 2.86-

2.48 (m, 1H), 1.61 (m, 1H), 1.41 (m,.9H), 1.25-1.16 (m, 13H), 0.84 (m, 6H). MH+
388.

Exampble 22

N-[2-(1H-Indol-3-yl)-ethyl]-N-(t-butoxycarbonyl)-N’-{2-
[(formylhydroxyamino)methyl)-heptanoyl}-hydrazine.
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TH NMR (400 MHz, CDCL,) 9.78 (s, 1H), 8.55 (s, 1H), 8.33 (s, LH), 8.15 (s, 1H),
7.55-7.05 (m, SH), 4.10-3.92 (m, 2H), 3.71-3.30 (m, 2H), 3.02 (m, 2H), 2.40 (m,
1H), 1.67 (m, 1H), 1.50-1.20 (m, 16H), 0.89 (m, 6H). MH+ 461.

Example 23
N-Isopentyl-N-(t-butoxycarbonyl)-N *-{2-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
1H NMR (400 MHz, CDCl,) 9.92 (s, 1H), 8.39 (s, 1H), 4.05-3.63 (m, 2H), 3.31 (t

2H), 2.54 (m, 1H), 1.70 (m, 1H), 1.55 (m, 1H), 1.50-1.18 (m, 18H), 0.88 (m, 9H).
MH-+ 388.

Example 24
N-Cyclohexyl-N-(t-butoxycnrbonyt)-N’-{2-[(l’ormylhydroxyamlno)meﬂ:yl]-
heptanoyl}-hydrazine.

. THNMR (400 MHz, CDCL,) 58.79 (s, 1H), 8.30'(s, -1H), 4.11 (m, 1H), 3.85 (m, -

1H), 3.35 (m, 1H), 2.55 (m, 1H), 1.94 (m,:1H), 1.81-1.57 (m, 5H), 1.51-1.18 (m,
18H), 0.89 (m, 3H). MH+ 400.

Examble 25
N-(1-Ethyl-propyl)-N-(t-butoxycarbonyl)-N*-{2-
[(formylhydroxyamino)methyl}-heptanoyl}-hydrazine.

TH NMR (400 MHz, CDCl,) & 9.81 {s, 1H), 8.41 (5, 1H), 4.11-3.32 (m, 3H), 2.55
(m, 1H), 1.80 (m, IH), 1.58-1.15 (m, 20H), 1.05 (m, 3H), 0.89 (m, 6H). MH+ 388.

Example 26
N-Isopropyl-N-(t-butoxycarbonyl)-N’-(2-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
1H NMR (400 MHz, CDCl,) § 8.92 (s, 1H), 8.31 (s, 1H), 4.34-4.08 (m, 2H), 3.37

(m, 1H), 2.76 (m, 1H), 1.73 (m, 1H), 1.51 (s, 9H), 1.31 (m, 7H), 1.11 (m, 6H), 0.88
(m, 3H). MH+ 360.
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Example 27 .
N-Propyl-N-(t-butoxycarbonyl)-N’-{ 2-[(formylhydroxyamln&)methyl]-
heptanoyl}-hydrazine. '
1H NMR (400 MHz, CDCl,) $9.37 (s, 1H), 8.24 (s, 1H), 4.03-3.17 (m, 4H), 2.42
(m, 1H), 1.61 {m, 1H), 1.52-1.31 (m, 11H), 1.20 (m, 7H), 0.82 (m, 6H). MH+ 360.

: Example 28
N-Ethyl-N-(t-butoxycarbonyl)-N’-{2-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
1H NMR (400 MHz, CDC1) §9.79 (s, 1H), 8.05 (s, 1H), 4.21-3.25 (m, 4H), 2.48
{m, 1H), 1.51-1.02 (m, 20H), 0.88 (m, 3H). MH+ 346.

Example 29
N-Methoxycarbonyl-N’-{2-[(fnrmylhydroxyaﬁino)methyl]-heptanoyl}-
hydrazine. '
1H NMR (400 MHz, CDCl,) 88.35 (s, 1H), 8.05 (s, 1H), 7.64 (s, 1H), 7.50 (s, 1H),
3.68 (m, 3H), 3.37 (d, ] = 5.5 Hz, 2H), 2.72 (m, 1H), 1.61 (m, 1H), 1.41-1.12 (m,
7H), 0.85 (m, 3H). MH+ 276.

Example 30
N-{[1-(3,5-Dimethoxyphenyl)-1-methyl-ethoxylcarbonyl}-N'-{2-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

1H NMR (400 MHz, CDCly) §8.71;(s, 1H), 8.21 (s, 1H), 7.76 (s, LH), 6.62 (s, 1H),
6.36 (d, J = 4.7 Hz, 1H), 3.83-3.69 (m, 7H), 3.38 (m, 1H), 2.70(m, 1H), 1.82-1.55 (m,

7H), 1.43-1.21 (m, 7H), 0.84 (m, 3H). MH+ 440,
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Thirnd Embodi

As the third embodiment of the present invention, the compounds of Formula
(1) with X = NR3 are disclosed, as .in the racemic compound (42) and the chiral
compounds (44) and (46). These compounds have preferentially R1 =H.

Preferred compounds useful in the present invention are selected from the

10 group consisting of:

N-Butyl-N-[(4-methylpiperazin-1-yl)carbony}}-N*- [ (2R)-
[(formylhydroxyammo)methyl]-heptanoyl] hydrazme
-Butyl-N-dlphenylammocarbonyl-N’ [(2R) [(fonnylhydroxyammo)melhyl]-
15 heptanoyl }-hydrazine.
N-Butyl-N-(t-butylamino)carbony!-N"{ 2-[(formylhydroxyamino)methyl)-
heptanoyl }-hydrazine. .
N-Butyl-N-phenylaminocarbonyl-N*{ 2-[(formylhydroxyamino)methyl]-heptanoyl } -
hydrazine.
20 N-Butyl-N-[(3.S-dimethyl-4.S-dihydro-isoxazol-4—yl)aminocarbonyl]-N‘-[2-
[(formylhydroxyamino)methyl]-heptanoyl } -hydrazine.
N-Butyl-N-[(l-morpholin-4-yl)carbonyl]-N'-[2-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-Phenylaminocarbonyl-N*{ 2-{(formylhydroxyamino)methyl]-4-phenyl-butanoyl } -
25 hydrazine. .
N—Phenylaminocarbonyl—N'-{2-[(formylhydroxyamino)melhyl]-hexnnoyl}-
hydrazine.
N-Phenylaminocarbonyl-N'—[2-[(fonnylhydroxyamino)methyl]-3-phenyl—

propanoyl }-hydrazine.
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N-Phenylaminocarbonyl-N*{ 2-[(formythydroxyamino)methyl]-3-(3,4-
dichlorophenyl)-propanoyl }-hydrazine.

N-Phcnylaminocarbonyl-N'-[2-[(formyIhydroxyamino)methyl]-heptanoyl}—
hydrazine.

N-(3,4-Dichlorophenylaminocarbony})-N *{2-[(formylhydroxyamino)methyl]-
heptanoy] ]-hydrazi;le.

N-Phenylaminocarbonyl-N"* (2R)—[(fonnylhydroxyamind)methyl]—heptanoyl }-
hydrazine.

N-(3,4-Dichlorophenylaminocarbonyi)-N “{(2R)-{(formylhydroxyamino)methyI}-
heptanoyl}-hydrazine.

N-[(1-Morpholin-4-yl)carbonyl]-N"*{ (2R)-[{formylhydroxyamino)methyl]-
heptanoyl }-hydrazine. ]

N-[(2-Methoxyphenyl)aminocarbony{]-N"-{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.

N-[(2,4-Dichlorophenyl)nminocarbongl]-N:'-[(ZR)-[(fonnylhydmxyanﬁno)methyl]— Y|

heptanoyl }-hydrazine.
N-{(2,6-Dichlorophenyl)aminocarbonyl]-N* | (2R)-[(formylhydroxyamino)methyl}-
heptanoyl }-hydrazine.
N-[(4-Methyl-piperazin-1-yl)carbonyl]-N*{ (2R)-[(formylhydroxyamino)methyl)-
heptanoyl }-hydrazine.
-N-[(4—Chloro-3-trifluqrornelhylphenyl)aminocarbonyl]-N’- {(2R)-
[(formylhydroxyamino)methy}-heptanoyl }-hydrazine. .
N-[(Methy}-phenyl-amino)casbonyl]-N “{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.

The following synthetic schemes are merely illustrative of the methods by
which the compounds of the invention may be prepared and are not intended to limit
the scope of the invention as defined in the appended claims.

As shown in Scheme 6, treatment of an alkyl halide R1X (26) with hydrazine
in a solvent such as cthanol, at an elevated temperature, gives the hydrazine derivative

(27). Reacting compound (27) with the carbamyl chloride R2R3NC(O)CI affords
-33-
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intermediate (39). Alternatively, compound (39) can be prepared from the Boc-
protected hydrazine (29) by reaction with the aldehyde or ketone R'COR®, followed
by reduction with hydrogen gas in the presence of palladium, to afford hydrazine
derivative (30). Reacting hydrazine (30) with the carbamyl chloride R2R3NC(0)Cl,

5 followed by removing the Boc protecting group with an appropriate acid, such as
trifluoroacetic acid, gives the hydrazine derivative (39) wherein R1 = CHRR".
Alternatively, reacting the isocyanate R2NCO (40) with hydrazine affords compound
(39) wherein R1=H and R3=H. Alternatively, reacting the isocyanate RZNCO (40)
with Boc-protected hydrazine, followed by acid treatment, affords the salt form of

10 compound (39) wherein R1 = H and R3 = H. Altematively, reacting the isocyanate
R2NCO (40) with Cbz-protected hydrazine, followed by hydrogenation, affords
compound (39) wherein R! = H and R3 = H, '

RX o RAHNY R,R,NC(O)CI j\

- R2. NH,
— N7 N
26) . . rx s SR -
(26) @ : b b
RI
R'COR* co)) ;
BOCNHNH, ———— BOCNH. ,k L ﬂ.. {36}, R1 = CHA'R"
@ M/ N
(30)
R,NCO M _ (38), Al aH, R3aH
(40}
Bog-NHNH, acld
e . - g
(40)
Chx-NHNH, HgPd
RNCO - r (30), A1 =H, A3 H
(40}
15 Scheme 6.

. As shown in Scheme 7, coupling of the carboxylic acid (8) with the hydrazine
derivative (39) provides hydrazide (41). Hydrogenolysis to remove the benzyl group
using a catalyst, such as 10% Pd/C, in an appropriate solvent, such as ethanol, gives

20 compound (42). Similarly, coupling of the chiral acid (17) or (25) with hydrazine

-34-



10

15

WO 02/070541 PCT/US02/06275

derivative (39) provides the corresponding hydrazide (43) or (45). Hydrogenolysis of
the benzyl group gives the final compounds (44) or (46).

éuo

W bo

1]
osn (39 5 fa M
HOLI/\N’ — N N. OBn k\
R2 ~ N" — . LOM
' ey
YR CHO

{+1)

Ho’ﬁ\(\ ”’NT::“HJ\I’\ ~08n M’E:I’E:‘Nj\(\ o

o
(43)

(42)

J\/\ o _ M L OBn g
A2 "Y ~ i/\é;o —— na’"\r“\“j\_/\""’“

(25, YR 145) %R &'IO

*Scheme 7.

Alt.emativel.y, as shown in Scheme 8, the carbamate (34) wherein R2 = t-butyl
or benzyl can be converted to the hydrazide (47) by acid treatment or hydrogenolysis,
respectively. Reaction of (47) with:an isocyanate in an appropriate solvent, such as
methylene chloride, and in the optional presence of an appropriate base, such as
triethylamine, gi\;es compound (42) wherein R3 = H. Similarly, appropriate
deprotection of the chiral carbamatzs (36) and (38), followed by reaction with an
isocyanate, gives the chiral hydrazide (44) and (46), wherein R3 = H.

-35.
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(44}, R3=H
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(49) 40}, RiaH
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Scheme 8.

SYNTHETIC EXAMPLES

The invention will now be described by reference to the following examples
which are merely illustrative and are not to be construed as a limitation of the scope
of the present invention. The same experimental general conditions and conventions
described in the Experimental Section of the Second Embodiment are applicable here.

The compounds disclosed in Examples 31 to 51 were prepared following the
general procedures described in Example 1.

Preparation 13,
N-[(4-Methylpiperazine)carbonyl]-N-butylhydrazine.
To a solution of butyl-hydrazine (200-mg, 2.27 mmol) and triethylamine (0.95 mL,
6.81 mmol) in dichloromethane (10 mL) at -78 °C was added 4-methyl-1-piperazine -
carbonyl chloride hydrochloride (0.45 . 2.27 mmol). The reaction mixture was
stirred and allowed to warm up to room temperature ovemnight. Saturated aqueous
NaHCO, (20 mL) was then added to the reaction mixture. The aqueous layer was
extracted with dichloromethane (20 mL x 2). The combined organic layers were
dried (MgSQ,). Filtration and evaporation under vacuum, followed by purification by
flash column chromatography (CH,CI,;:MeOH:Et,N = 9:1:0.05) provided the title
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compound (350 mg, 72%). li{-mn (400 MHz, CHC,) § 3.89 (br s, 2H), 3.41 (¢, ] =
4.9 Hz, 2H), 3.31 (t, ] = 4.9 Hz, 2 H), 3.14 (4, J = 7.6 Hz, 2H), 2.44-2.41 (m, 4H), 2.33
(s, 3H), 1.64 (m, 2H), 1.32 (m, 2H), 0.95 (1, J = 7.3 Hz, 3H). MH+ 215.

Example 31
N-Butyl-N-[(4-methylpiperazin-1-yl)carbonyl]-N'-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

Purification by preparative HPLC yielded 44 mg (22%, 2 steps) of the title
compound. MH+ 400,

Example 32
N-ﬁutyl-N-dlphenylaminocarbonyl-N'-{(ZR)-[(formylhydroxyamino)mel.hyl]-
heptanoyl}-hydrazine.

Purification by preparative HPLC yi¢lded 85 mg (16%, 2 steps) of the title
compound. 1H NMR (400 MHz, CHC],)' 6 9.52 (s, lH). B.89 (s, 1H), 8.35 (s, | H),
7.39-7.07 (m, 10H), 4.03 (m, 1H), 3..51-3.26 (m, 3H), 2.54 (m, 1H), 1.74 (m, 1H),

1.41 (m, 1H), 1.30-1.07 (m, 10H), 0.90 (t, J = 7.3 Hz, 3H), 0.76 (t, ] = 7.3Hz, 3H). -
MH+ 469,

Example 33
N-Butyl-N-(t-hutylamlno)carbonyI-N’-l2-[(formylhydroxyamino)methyi]-
heptanoyl}-hydrazine,

IH NMR (400 MHz, CDCl5) & 8.25 (s, 1H), 7.81 (s, 1H), 4.10-3.20 (m, 6H), 3.01

(br s, tH), 2.42 (m, 1H), 1.55-1.20 (m, 12H), 1.27 (s, 9H), 0.88-0.85 (m, 6H). MH+
373.

‘Example 34
N—Butyl-N-phenylaminocnrbonyl-N'-(2-[(formylhydroxyamlno)methyl]-
heptanoyl}-hydrazine,

-37-
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1H NMR (400 MHz, CDCl;) 5 8.26 (s, 1H), 7.81 (s, 1H), 7.25 (br s, 1H), 4.10-3.20
(m, 6H), 3.00 (br s, 1H), 2.42 (m, 1H), 1.60-1.15 (m, 12H), 0.88-0.83 (m, 6H).
MH+ 393. ) '

Example 35
N-ButyI-N-[(3,5-dimethyl-4,5-dihydm-isomol-4-yl)anﬂnocarbonyl]—N’-[2—
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
1H NMR (400 MHz, CDCl,) 59.30 (s, 1H), 8.10 (s, 1H), 7.75 (s, 1H), 3.90-3.20 (m,

6H), 2.75 (m, 1H), 2.20-1.90 (m, 6H), 1.80-1.32 (m, 12H), 0.97-0.91 (m, 6H). MH+
414. '

Example 36
N-Butyl-N-[(1-morpholin-4-yl)carbonyl]-N’-{ 2-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
1H NMR (400 MHz, CDCl;) § 8.80 (s, 1H}), 7.80 (s; 1H), 3.80-3.20 (m, 12H), 2.75
(m, 1H), 1.80-1.30 (m, 14H), 0.96-0.90 (m, 6H). MH+ 387.

Example 37
N-Phenylaminocnrbonyl-N’-{2-[(formylhydroxyamino)methyl]-t!-phenyl-
butanoyl}-hydrazine.

MH+ 371,

Example 38
N-Phenylamlnocarbonyl-N’-{Z-[(formylhydroxyamlno)methyl]—hexanoyl]-
hydrazine.

IH NMR (400 MHz, CDCl;) 6 8.80 (brs, 1H), 7.84 (s, 1H), 7.29 (m, 5H),;3.90-3.40
(m, 2H), 2.86 (m, LH), 1.70 (m, 1H), 1.50-1.15 (m, 5H), 0.89 (m, 3H). MH+ 323.

.Example 39
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N-Phenylaminocarbonyl-N '-{2-[(formyIhydroxyanﬂno)methyl]-s-phenyl-
propanoyl)-hydrazine,

I l':JMR (400 MHz, CDCl3) §9.90 (br s, 1H), 8.40 (s, 1H), 7.70 (s, 1H), 7.30-7.00
(m, 10H), 4.15-3.55 (m, 4H), 3.10 (m, 1H), 2.85 (m, 1H), 2.70 (m, 1H). MH+ 357.

Example 40
N-Phenylnminocn_rbonyl-N’-{2-[(for.mylhydroxyamino)methyl]-S-(B,&l-
dichlorophenyl)-propanoyl}-hydrazine.

IH NMR (400 MHz, CDCls) §9.90 (br s, 1H), 8.50 (s, IH), 7.70 (s, 1H), 7.28-7.05
(m, 8H), 4.10-3.45 (m, 2H), 3.10 (m, 1H), 2.95 (m, 1H), 2.70 (m, 1H). MH+ 425.

Example 41
N-Phenylamlnocnrbonyl—N'-{2-[(formylhydroxyamino)methyl]-heptan;)yl}-
hydrazine.

IH NMR (400 MHz, CDCl,) 5 8.90 (s,'1H), 8.40 (s, 1H), 7.95 (s, 1H), 7.81 (s, 1H),
7.41-6.95 (m, 5H), 3.90-3.40 (m, 2H), 2.83.(m; 1H), 1.61 (m, 1H), 1.42-1.12 (m,
7H), 0.87 (m, 3H). MH+ 337.

Example 42
N-(3,4-Dichlorophenylaminocarbonyl)-N’-{2-[(formyIhydroxynmino)methyl]-
heptanoyl}-hydrazine. - -
1H NMR (400 MHz, CDCl,) § 8.29 (s, 1H), 7.75 (s, 1H), 7.52 (s, 1H), 7.22-7.15 (m.

4H), 3.98-3.29 (m, 2H), 2.85-2.43 (m, 1H), 1.59 (m, 1H), 1.41-1.15 (m, 7H), 0.80
(m, 3H). MH+ 406.

Examble 43

N-Phenylaminocarbonyl-N’-{ (2R)-i(formylhydmxyamino)melhyl]-heptanoyl}-

hydrazine.
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1H NMR (400 MHz, CDC1,) & 8.2 (s, 1H), 7.71 (s, IH), 7.27-6.81 (m, SH), 3.81-
3.25 (m, 2H) 2.75-2.41 (m, 1H), 1.45 (m, [H), 1.31-1.01 (m, TH), 0.72 (m, 3H).
MH+ 337.

Example 44
N-(3,4-chl|Iorophenylaminocarbnnyl)-N’-{(Z_R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

TH NMR (400 MHz, CDCL,) 5 10.00 (s, 1H), 8.41 (s, 1H), 8.28 (s, iH), 8.16 (4, J =
7 Hz, 1H), 7.74 (s, 1H), 7.38-6.81 (m, 3H), 3.81-3.38 (m, 2H), 2.81-2.52 (m, 1H),
1.68-1.07 (m, 8H), 0.78 (m, 3H). MH+ 405.

Example 45
N-[(l—Morpholln-d-yl)carbonyl]-N’-{(ZR)—[(formylhydroxyamlno)methyl]-
heptanoyl}-hydrazine.

TH NMR (400 MHz, CDCls) §9.29 (s, 1H), 8,25 (s, 1H), 8.15 (s, 1H), 4,08-3.49 (m,
6H), 3.35 (m, 4H), 2.78-2.55 (m, 1H), 1.52 (m, 1H), 1.41-1.08 (m, 7H), 0.79'(m,
3H). MH+ 331.

Example 46
N-[(2-Methoxyphenyl)aminocarbonyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
1H NMR (400 MHz, CDCl;) & 8.33 (s, IH), 7.99 (s, 1H), 7.05-6.70 (m, 4H) 4.14-

3.32 (m, 5H), 2.85-2.59 (m, 1H), 1.60 (m, 1H), 1.42-1.18 (m, 7H), 0.87 (m, 3H).
MH+ 367.

Example 47
N-i(2.4-DichIorophenyl)amlnocarbnnyl]-N’-{(2R)-
[(l'ormylhydroxyamlno)methyl]-heptnnoyl}-hydmine.
MH+ 405.
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Example 48
N-[(2,6-Dichlorophenyl)aminocarbonyl]-N’-{(2R)- .
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
MH+ 405.

Example 49
N-[(4-Methyl-piperazin-1-yl)carbonyl]-N*-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl]-hydrazlne.
MH+ 344.

Example 50 _
N-[(4-ChIoro-3-trlﬂuoromethylphemy])aminocarbonyl]'—N’-{(ZR)-
[{formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

MH+ 439,

. -Example 51
N-[(Methyl-phenyl-amino)carbonyl]-N *-{{(ZR)-[(formy}hydroxyamino)methyl]-
heptanoyl}-hydrazine.

MH+351.

Fourth Embodiment
As the fourth embodiment of the present invention, the compounds of
Formula (1) where X is a covalent bond are disclosed, as in the mtl:emic compound

(55) and the chiral compounds (57) and (59). These compounds have preferentially
RI=H
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Preferred compounds useful in the present invention are selected from the

group consisting of:

N-[(Phenylaminocarbonyl)-carbonyl]-N™{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-Butyl-N-{[1-(t-butoxycarbonyl)-piperidin-4-yl]-carbonyl }-N*-{ 2-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-Butyl-N-{[(1-t-butoxycarbonyl)-pyrrolidin-(28)-yl)carbonyl } -N*{ 2-
[(formylhydroxyamino)methyl)-heptanoyl ) -hydrazine.
N-Butyl-N-{[(1-t-butylaminocarbony!)piperidin-4-ylJcarbonyl } }-N*-{ 2-
[(formylhydroxyamino)mcthyll]-heptanoyl]-hydrazine.
N-Butyl-N-{[(1-t-butylcarbonyl)piperidin-4-yl}carbonyl } ]-N*{ 2-
[(formy_lhydroxyamino)methy:l]-heptanoyl }-hydrazine.
N-Butyl-N-[(1,2,3,4-tetrahydro-quinoxalin-2-yl)carbonyl]-N-{2-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-(p-Methoxyphenylacetyl)-N"-{ (2R)-[(formylhydroxyamino)methyl]-heptanoyl }-
hydrazine.
N-Phenoxyacetyl-N-{(2R)-[(formylhydroxyamino)methyl}-heptanoyl }-hydrazine.
N-[(p-Methoxy-phcnoxy)acetyl]-N'~(;:2R)-[(formylhydroxyamino)methyl]—
heptanoyl }-hydrazine.
N-(2,6-Dichlorophenyl-acetyl)-N*{ (2R)-[(formylhydroxyamino)methyl]-heptanoyl } -
hydrazine. -
N-(3.4-Dichlorophenylacetyl)-N™{ (2R)-[(formylhydroxyamino)methyl]-heptanoyl } -
hydrazine. ' .
N-(Ethoxycarbonyl)carbonyl)-N*{ (2R)-[(formyihydroxyamino)methyl]-heptanoyl ] -
hydrazine,
N-(2.4-Dichlomphenylacetyl)—N‘-[(ZF'.)-[(fonnylhydroxyamino)methyl]-heptanoyl}-
hydrazine.
N-{(Benzofuran-2-yl)carbonyl]-N*( (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine. '
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N-(2,3-Dichlorophenoxyacetyl)-N*{ (2R)-{(formylhydroxyamino)methyl}-
heptanoyl }-hydrazine.

N-(3,4-Dimethoxyphenylacetyl)-N"-{{2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine. .

N-{(1H-Indol-2-yl)carbonyl]-N* { (2R)-[(formylhydroxyamino)methyl]-heptanoyl }-
hydrazine. '

N-[(2-Mcthyl-pyridin-3-yl)carbonyl]-N™-{ (2R)-{(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.

N-[(5-Methoxy-benzofuran-2-yl)carbonyl]-N-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.

N-[(2,3-Dihydro-benzo[ | .4]dioxin-(f!S)—yl)canonyl]-N'- {(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.

N-{(Quinolin-2-yl)carbonyl}-N"((2R)-[(formylhydroxyamino)methyl]-heptanoyl } -
hydrazine.

N-[(1,2,3,4-Tetrahydro-quinolin-6-yl)carbonyl}-N"*{(2R)-
[(formylhydroxyamino)methyl]-heptanoy! } -hydrazine.

N-[(Tctrahydm—furan-(2S)-yl)carbolj1yl]-N'-{(2R)-{(formylhydroxyamino)mcthyl]—
heptanoyl }-hydrazine.

N-[(Tetrahydro-furan-(2R)-yl)carbonyl]-N"- (2R)-[(formylhydroxyamino)methyl}-
heptanoyl]-hydrazine.

N-[(3-Methyl-benzofuran-2-yl)carbonyl]-N*{ (2R)- [(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.

N-[(Pyrtdin-2-yl)acetyl]-N*{ (2R)-[(formylhydroxyamino)methyl]-heptanoyl }-
hydrazine.

N-{3-[3-(4-Methoxybenzyl)-1H-benzoimidazol-2-yl]-propanoyl }-N"-{ (2R)-
[(formylhydroxyamino)methyt]-heptanoyl }-hydrazine.

N-[(Pyrimidin-2-yl)carbonyl]-N™{ (2R)-[(formylhydroxyamino)methyl}-heptanoyl }-
hydrazine.

N-{(2-Methyl-5,6,7,8-tetrahydro-[1,8]naphthyridin-3-yl)carbonyl]-N-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
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N—[(Isoquinolin-3-yl)carbonyl]-N'—[(Z'R)-[(foﬁnylhydmxyanﬁno)memyl]-
heptanoyl }-hydrazine.
N-[(5.6,7,8-Tetrahydro-[1,8]naphthyridin-2-yDcarbonyl]-N-((2R)-
[(formylhydroxyamino)methyl]-heptanoyl } -hydrazine.
N-(Phenylacetyl)-N"-{2-[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-{(3.4-Dihydro-2H-benzo[b}{ 1,4]dioxepin-7-yl)carbonyl}-N-{(2R)-
f(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(1-Methyl-2,5-dioxc-imidazolidin-4-yl)acetyl]-N"-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-(Phenylacetyl)-N*{2-[(formylhydroxyamino)methyl}-3-phenyl-propanoyt }-
hydrazine. '
N-(Phenylacetyl)-N-{2-[(formylhydroxyamino)méthyl]-3-(3,4-dichloro)phenyl-
propanoyl }-hydrazine.
N-[(@-Imidazol- L-yhbenzoyt]-N*-{ (2R)-[{formylhydroxyamino)methyl]-heptanoyl } -
hydrazine, - - :
N-{[1-Methyl-5-ox0-2-S-(pyridin-3-yl)-pyrrolidin-(3S)-yl]carbonyt ) -N*{(2R)-
{(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(1,2-Dihydro-cinnolin-4-yl)carbonyl}-N"{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine. -
N-[4-(4-Acetylpiperazin-1-yl)phenoxyacetyl]-N-{(2R)-
[(formy}hydroxyamino)methyl}-heptanoyl } -hydrazine.
N-Phenylacetyl-N’-{ (2R)-{(formylhydroxyamino)methyi]-heptanoyl ) -hydrazine.
N-{[1-Benzyl-5-oxo-pyrrolidin-(2S)-yl]-carbonyl }-N-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-{[1-Benzyl-5-oxo-pyrrolidin-(2R}-yl}-carbonyl }-N’-{ (2R)-
{(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(5S)-Benzyl-3,6-dioxo-piperazin-(2S)-yl)acetyl)-N-{ (2R)-
[(formylhydroxyamino)methyli}-heptanoyl }-hydrazine.
N-[(Quinolin-4-ycarbonyl]-N™{ (2R)- [(formylhydroxyamino)methyl])-heptanoyl } -
hydrazine.
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N-[(Quinolin-B-yl)carbonyl]-N'-{(2R)-[(fonnylhydroxyaminé)m:thyl]-heptanoyl]-
hydrazine.

N-[{(},2,3,4-Tetrahydroquinolin-8-yl)carbonyl])-N*-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.

N-(N™Acetyl-L-tyrosyl)}-N"-{ (2R)-[{formylhydroxyamino)methyl]-heptanoyl } -
hydrazine.

N-{(1-Acetyl-1,2,3,4-tetrahydro-quinolin-6-yl)carbony!]-N*{ (2R)-[ (formylhydroxy
amino) methyl])-heptanoyl }-hydrazine.

N-[(1H-Benzoimidazol-2-yl)carbonyl]-N™-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.

N-{[1+(2-Hydroxyacetyl)-1,2,3 .4-teu;|hydm-quinolin—6—yl]carbonyl }-N-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.

N-[(1H-Indol-5-yl)carbonyl]-N*-{ (ZRI_)-[(fonnylhydroxyamino)methyl]-heptanoyl }-
hydrazine.

N-{4-[Methyl-(4,6-dimethylpyrimidin-2-yl)-amino]benzoyl }-N-{ (2R)-
[(formylhydroxyamino)methyl]}-heptanoyl }-hydrazine).

N-[(I-Bel{zo[l,3]dioxol~5—yl)carbonyl]-N'—{(2R)-[(fonnylhydroxyamino)methyl]-
heptanoy! }-hydrazine.

N-{[4-(3,5-Dimethyl-pyrazol-1-yl)methyl]benzoyl }-N*-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.

N-[4-(Morpholin-4-yl)-benzoyl]-N [ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.

N-[4-Hydroxy-3-(morpholin-4-yl)methyl-benzoyl]-N"-{(2R)-
[(formylhydroxyamino)metﬁS(l]-hepta.noyl )-hydrazine.

N-(3-Hydroxy-3-methyl-butanoyl)-N"{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.

N-(4-Methylamino-benzoyl)-N*-{ (2R)-[(formylhydroxyamino)methyl]-heptanoyl}-
hydrazine. ' .

N-{(1-Isopropyl-1H-benzotriazol-5-yl}carbonyl]-N"-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl } -hydrazine.
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N-[(1,2,3,4-Tetrahydro-isoquinolin-(38)-yl)carbony!}-N* { (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(5-Chloro-benzofuran-2-yl)carbonyl}-N*{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-{[1-(Dimethylaminocarbonyimethyl)-3,4-dihydro-2H-quinolin-6-yljcarbonyl }-N*-
{(2R)-[(formylhydroxyamino)methyi]-heptanoyl }-hydrazine.
N-[(2.2-Diﬂuoro—benzo[1,3]dioxol-4-}_'l)ca:bonyl]-N “{(2R)-
[(formylhydroxyamino)methyl}-heptanoyl}-hydrazine.
N-[(5-Amino-benzofuran-2-yl)carbonyl]-N*{ (2R)-[(formythydroxyamino)methyl]-
heptanoyl}-hydrazine. : '
N-[(4-Oxo-1,2-dihydro-4H-pyrrolo[3,2,1-ij]quinolin-5-yl)carbonyl]-N-{ (2R)-
[(formylhydroxyamino)methyl}-heptanoyl }-hydrazine.
N-[(7-Hydroxy-benzofuran-2-yl)carbonyl]-N"*{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.

- N-[(6-Methoxy-benzofuran-2-yl)acetyl]-N* [ (2R)-[(formylhydroxyamino)methyl]-

heptanoyl }-hydrazine.
N-[(5-Acetamidobenzofuran-2-yl)carbonyl]-N-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl } -hydrazine.
N-[(2,3-Dihydro-benzo[ 1,4]Jdioxin-6-yl)carbonyl]-N*-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(3-Amino-4,6-dimethyl-furo[2,3-b)pyridin-2-yl)carbonyl]-N*{ (2R)-
[(formylhydroxyamino)methyl}-heptanoyl } -hydrazine.
N—[(2-Methy;l-5,6,7,8—letrahydro-[l ,6]naphthyridin-3-yl)carbonyl}-N"-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(6-Fluoro-4H-benzo[ 1,3}dioxin-8-yl)carbonyl]-N*-{(2R)-
[(formylhydroxyamino)methyi]-heptanoyl } -hydrazine.
N-[(7-Amino-1H-indol-2-yl)carbonyl)}-N"-{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-[(1-Methyl-1,2,3 4-tetrahydro-quinolin-6-yl)carbonyl]-N*{ (2R)-[(formythydroxy

amino) methyl}-heptanoyl }-hisdrazine.
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N[(6,7,9,10,12,13,15,16-Octahydro-5,8,11,14,17-pentaoxa-benzocyclopentadecen-
2-yhcarbonyl]-N™-{(2R)-[{formylhydroxyamino)methyl]-heptanoyl }-
hydrazine.

N-[(2-Benzo[ 1,3]dioxol-5-yl)acetyl]-N"-{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine. .

N-Pentanoyl-N"-{2-[(formylhydroxyamino)methyl])-heptanoyl } -hydrazine.

N-Benzoyl-N*{2-{(formylhydroxyamino)methy!]-heptanoyl }-hydrazine.

N-Trifluoroacetamido-N"{2-[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.

N-[(3-Hydroxy-naphthalen-2-yl)carbonyl]-N"{ 2-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine. ,

N-Phenylacetyl-N*-{2-[(formylhydroxyamino)methy!]-heptanoyl }-hydrazine.

N-[(Furan-2-yl)carbonyl]-N"-{ (2R)-[{formylhydroxyamino)methyl]-heptanoyl}-
hydrazine. .

N-(4-Methoxybenzoyl)-N*-{ (2R)-[(formylhydroxyamino)methyl]-heptanoyl } -
hydrazine. . .. et r o '

N-[(1 ]-I-Indol-3-);l)acetyl]-N'- {{2R)-[(formylhydroxyamino)methyl]-heptahoyl }-
hydrazine.

N-(4-Dimethylaminobenzoyl)-N'-{ (2R)-[(formylhydroxyamino)methyl}-heptanoyl }-
hydrazine. ' '

N-(2-Hydroxybenzoyl)-N-{ (2R)-{(formylhydroxyamino)methyl]-heptanoyl } -
hydrazine.

N-[(Pipeﬁdin—4-yl)carbonyl]-N'—{(ZR)-[(formylhydro:gymnino)mcthyl]-heptanoyl}-
hydrazine. |

N-[(1.2,5,6-Tetrahydro-pyridin-3-yl)carbonyl]-N*-{ (2R)-
[(formylhydroxyamino)methyl})-heptanoyl }-hydrazine.

N-[(T-Methoxy-benzofuran-2-yl)carPonyl-N’- {(2R)-[(formylhydroxyamino)methyi]-
heptanoyl}-hydrazine.

N-[(3-Chloro-4-methoxy-phenyl)acétyl]-N*{ ('2R)-[(fonnylhydroxyamino)methyl]—
heptanoyl!}-hydrazine.

N-[(1H-Pyrrol-2-yl)carbonyl]-N™-{(ZR)-[(formylhydroxyamino)methyi]-heptanoyl } -
hydrazine.
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N-{(Quinolin-7-yl)carbonyl}-N"- { (2R)-[{formylhydroxyamino)methyl]-heptanoyl ) -
hydrazine. '

N-[(Pyridin-2-yl)carbonyl]-N*{ (2R)-[(formylhydroxyamino)methyl}-heptanoyl } -
hydrazine.

N-(4-Chloro-3-methoxy-benzoyl)-N™{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.

N-(3-Methoxybenzoyl)-N*{ (2R)-[(formylhydroxyamino)methyl]-heptanoyl } -
hydrazine.

N-[(Quinolin-3-yl)carbonyl]-N"-{ (2R)-[(formylhydroxyamino)methyl]-heptanoyl }-
hydrazine.

N-[(5-Methyl-2-phenyl-oxazol-4-yl)carbonyl]-N™-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.

N-[(Quinoxalin-2-yl)carbonyl]-N"-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.

N-(Phenylacetyl)-N"-(2-[(formylhydroxyamino)methyl]-4-phenylbutanoy] }-
hydrazine. ' : : '

N-[(3-Methoxy-quinoxalin-2-yl)carbonyl]-N"- { (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.

N-[(2,6-Dimethoxypyridin-3-yl)carbonyl]-N-{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine. ' _

N-[(N™Methylsulfonyl)-L-tyrosyl]-N*-{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine,

N-{[5-Oxo-pyrrolidin-(2S)-yl]carbonyl }-N"-{(2R)-[(formythydroxyamino)methyl]-
heptanoyl }-hydrazine.

N-{(4-(Pyrrol-1-yl)benzoyl]-N™-( (2R-[(formylhydroxyamino)methyl]-heptanoyl } -
hydrazine. |

N-(4-Acetamidobenzoyl)-N*-{ (2R)-[{formylhydroxyamino)methyl]-heptanoyl } -
hydrazine.

N-[(3-Cyclopentyloxy-4-methoxy)benzoyl]-N™-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl } -hydrazine.
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IH NMR (400 MHz, CD;0D) 5 8.50 (s, 1H), 7.80 (s, LH), 7.30 (m, 4H), 4.55-3.20
(m, SH), 2.85 (m, 1H), 1.85 (m, 1H), 1.65-1.24 (m, 7H), 0.93 (t, J = 6.2 Hz, 3 H).
MH-+ 380.

Example 72
N-[(Qulnolin-z-yl)carbonyl]-N *-{(2R)-[(formylhydroxyamino)methyi]-
heptanoyl}-hydrazine.
|H NMR (400 MHz, CD;0D): §8.51-7.72 (m, 6H), 3.88 (m, 1H), 3.6) (m, 1H),
2.99 (m, 1H), 1.69 (m, 1H), 1.58-1.26 (m, 7H), 0.97 (1, ] = 6.7 Hz, 3H). MH+ 373.

Example 73
N-[(1,2,3,4-Tetrahydro-quinolin-6-y[)carbonyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
1H NMR (400 MHz, CD;0D): §8.36 (s, 1H), 7.48 (br s, 2H), 6.45 (d, ] =9.04 Hz,
1H), 3.96-3.32 (m, 4H), 2.91 (m, 1H), 2.77 (t, ] = 6.12 Hz, 2H), 1.98 (m, 2H), 1.65

-(m, 1H), 1.49 (m, 1H), 1.36 (m, 6H), 0.94 (br s, 3H). MH+ 377.

Example 74
N-[(Tetrahydro-furan-(28)-yl)carbonyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

IH NMR (400 MHz, CD;OD): §8.32 (s, 1H), 4.44 (m, 1H), 4.03 (m, 1H), 3.88 (m,
3H), 3.50 (m, 1H), 2.85 (m, 1H), 2.35-1.93 (m, 4H), 1.49 (m, 1H), 1.40 (m, IH),
1.35 (m, 6H), 0.92 (t, J = 6.9 Hz, 3H). MH+ 316. '

Example 75
N-[(Fetrahydro-furan-(2R)-yl)carbonyl]-N*-{(2R)-
[(formylhydroxyamino)methyl]-hijeptanoyl}-hydrazine.

TH NMR (400 MHz, CD;OD): §8.32 (s, 1H), 4.43 (m, 1H), 4.03 (m, 1H), 3.87 (m,
3H), 3.55 (m, 1H), 2.86 (m, 1H), 2.28-1.93 (m, 4H), 1.63 (m, 1H), 1.50 (m, 1H),
1.34 (m, 6H), 0.93 (br s, 3H). MH+ 316,

-57-



10

15

20

25

30

WO 02/070541 PCT/US02/06275

N-(Phenylacetyl)-N"-{2-[(formylhydroxyamino)methyl]-3-cyclopentyl-propanoyl ) -
hydrazine.
N-[(7-Methoxy-benzofuran-2-yl)carbony]]-N'-{2-[(formyihydroxyamino)methyi]-3-
cyclopentyl-propanoyl }-hydrazine.
N-[3-(Morpholin-4-yl)propanoyl}-N™{ (2R}-[(formyihydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-[(2,3-Dihydro-benzofuran-5-yl)carbonyl]-N"-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(4,6-Dimethoxy-pyrimidin-2-yl)benzoyl]-N"-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(2-Trifluoromethyl-5,6,7,8-tetrahycdro-naphthyridin-2-yi)carbony!]-N"{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(9H-beta-Carbolin-3-yl)carbonyl]-IN* { (2R)-[ (formylhydroxyamino)methyl]-
heptanoyl }-hydrazine. .

The followi:;g synthetic schemes are merely illustrative of the methods by
which the compounds of the invention may be prepared and are not intended to limit
the scope of the invention as defined in the appended claims.

As shown in Scheme 9, treatment of an alkyl halide R1X (26) with hydrazine
in a solvent such as ethanol, at an elevated temperature, gives the hydrazine detivative
(27). Reacting compound (27) with the acid chloride R2C(O)CI affords intermediate
(50). Alternatively, compound (50) can be prepared from the Boc-protected
hydrazine (29) by reaction with the aldehyde or ketone R'COR”, followed by
reduction with hydrogen gas in the presence of palladium, to afford hydrazine
derivative (30). Reacting hydrazine (30) with the acid chloride R2C(Q)C], followed
by removal of the Boc protecting group with an appropriate acid, such as
trifluoroacetic acid, gives the hydrazine (50) wherein R1 = CHR'R". Alternatively,
ester (51) can be submitted to hydruinolysis to afford (50) wherein Rl = H.
Alternatively, acid (52) can be reacted with ethyl chloroformate to form the
inlen’nedi_ate mixed anhydride (53), which upon hydrazinolysis yields (50) wherein R1
=H.
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mioln E..‘-. (su). Ri=H
(51)
a Et NH,
n{ﬁ‘ori R nzioj\oa —— (50,R1=H
(32) (E3)
Scheme 9.
5 As shown in Scheme .10, coupling of the carboxylic acid (8) with the

hydrazine derivative (50) provides acylated hydrazide (54). Hydrogenolysis to
remove the benzyl group using a catalyst, such as 10% Pd/C, in an appropriate
solvent, such as ethanol, gives compound (55). Similarly, coupling of the chiral acid
(17) or (25) with hydrazine derivative (50) provides the corresponding hydrazide (56)
10 or(58). Hydrogenolysis of the benzyl group gives the final compounds (57) or (59).
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Scheme 10.

5 Alternatively, as shown in Scheme 11, the carbamate (34) wherein R2 = t-
butyl or benzyl can be converted to the hydrazide (47) by acid treatment or
hydrogenolysis, respectively. Reaction of (47) with the acy! chloride R2C(O)CI or
the mixed anhydride R2C(0)0C(0)6El in an-appropriate solvent, such as methylene
chloride, and in the presence of an optional appropriate base, such as triethylamine,

10 gives compound (55). Similarly, appropriate deprotection of the chiral carbamates
(36) and (38}, followed by reaction with an acyl chloride or a mixed anhydride, gives”
the chiral acylated hydrazide (57) or (59).
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Scheme 11,

SYNTHETIC EXAMPLES
The invention will now be described by reference to the following examples
which are merely illustrative and are not to be construed as a limitation of the scope
of the present invention. The same experimental general conditions and conventions
described in the Experimental Section of the Second Embodiment are applicable here.
"The compounds disclosed in Examples 52 to 165 were prepared following

the general procedures described in Example 1.

Example 52
N-[(Phenylaminocarbonyl)-carbonyl]-N*-{{2ZR)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
1H NMR (400 MHz, CDCl3) 8 9.50 (5, 1H), 9.20 (s, 1H), 7.85 (5, 1H), 7.70-7.00 (m,
5H), 3.75 (m, 1H), 3.40 (m, 1H), 2.8§'(m. 1H), 1.63 {m, 1H), 1.39-1.15 (m; 7H),
0.79 (t, J = 6.8 Hz, 3H). ‘MH+ 365. | |

JExample 53 .
N-Butyl-N-{[1-(t-butoxycarbonyl)-piperidin-4-y1]-carbonyl}-N’-{2-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
1H NMR (400 MHz, CDCl3): §9.14 (br s, 1H), 8.33 (br s, 1H), 7.81 (brs, 1H),

4.30-3.20 (m, 8H), 2.80-2.50 (m, 2H), 1.92-1.22 (m, 14H), 1.47 (s, 9H), 0.97-0.90
(m, 6H). MH+ 485.

Example 54
N-Butyl-N-{[(1-t-butoxycarbonyl)-pyrrolidin-(2S)-yl]carbonyl}-N*-{2-
[(formylhydroxyamino)methyl])-heptanoyl}-hydrazine.

IH NMR (400 MHz, CDCl3) §9.70 {br 5, 1H), 8.21 (s, 1H), 7.80 (s, LH), 4.51-3.20

(m, 6H), 2.86 (m, IH), 2.18-1.41 (m, 6H), 1.38 (s, 9H), 1.38-1.17 (m, 10H), 0.88 (m,
6H). MH+ 471.
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Example 55
N-Butyl-N-{[(1-t-butylaminocarbonyl)piperidin-d-yIlcarbonyl}]-N"-{2-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
1H NMR (400 MHz, CDCl,): §9.67 (brs, 1H), 8.38 (s, 1H), 4.15-3.47 (m, 8H),

2.89 (m, 1H), 2.67 (m, 1H), 1.75-1.26 (m, 16H), 1.37 (s, 9H), 0.99-0.90 (m, 6H).
MH+ 484. .

Example 56
N-Butyl-N-{[(1-t-butylcarbonyl)piperidin-4-ylJcarbonyl}]-N’-{2-
[(l'ormylhydroxyamino)m;‘.thyl]-heptanoyl}-hydrazlne. .
1H NMR (400 MHz, CDCly): 89.30 (s, 1H), 8.25 (s, 1H), 7.80 (s, 1H), 4.39-3.34

(m, 8H), 2.95 (m, 1H), 2.79 (m, 1H), 1.89-1.25 (m, 16H), 1.29 (s, 9H), 0.99-0.90 (m,
6H). MH+ 469.

Example 57 -
N—Butyl-N-[(l,2,3,4-te!rahydro-quinoxalin-l-yl)carbonyl]-N’-{2-
[(formylhydroxyamino)methyl]l-heptanoyl}-hydrazine.

TH NMR (400 MHz, CDCly): 59.28 (s, 1H), 8.20 (s, 1H), 7.80 (s, LH), 6.70-6.51

(m, 4H), 4.16-3.22 (m, 6H), 2.87 (m, 1H), 2.75 (m, 1H), 1.64-1.26 (m, 12H), 0.97-
0.87 (m, 6H). MH+ 434,

Example 58
N-(p-Methoxyphenylacetyl)-N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
1H NMR (400 MHz, CDCly): 59.20 (s, 1H), 8.30 (s, 1H), 7.50 (s, 1H), 7.24 (d, ] =
16.3 Hz, 2H), 6.90 (d, J = 16.3 Hz, 2H), 3.95-3.38 (m, 4ﬁ), 3.77 (s, 3H), 2.83 (m,
1H), 1.64 {m, 1H), 1.34 (m, 1H), 1.29 (m, 6H), 0.86 (t, I = 6.3 Hz, 3H). MH+ 366.

Examnple 89
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N-Phenoxyacetyl-N’-{(2R)-[(formylhydroxyamino)methyl]-heptanoyl)-
hydrazine.
MH+ 352.

Example 60
N-{(p-Methoxy-phenoxy)acetyl]-N"-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
1H NMR (400 MHz, CDCly): §9.39 (s, 1H), 8.53 (s, 1H), 7.48 (s, 1H), 6.79-6.73
(m, 4H), 4.49 (m, 2H), 3.73 (s, 3H), 3.44 (m, 2H), 2.82 (m, 1H), 1.64 (m, 1H), 1.25
(m, 1H), 1.24-1.19 (m, 6H), 0.80 (t, ] = 6.7 Hz, 3H). MH+ 382,

Example 61
N-(2,6-Dichlorophenyl-acetyl)-N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
1H NMR (400 MHz, CDCls): 88.35 (s, 1H), 7.80 (s, 1H), 7.30-7.10 (m, 3H), 4.09
(s, 2H), 3.85-3.50 (m, 2H), 2.90 (m, 1H), 1.80-1.28 (m, 6H), 0.89 (br s, 3H). MH+
405. '

Example 6
N-(3,4-Dichlorophenylacetyl)-N’-{(ZR)-[(l'ormylhydmxyamino)methyl]-
heptanoyl}-hydrazine.
1H NMR (400 MHz, CDCls): 58.30 (s, 1H), 7.91 (s, 1H), 7.20-7.10 (m, 3H), 3.45-

3.10 (m, 2H), 3.25 (br s, 2H), 1.85 (tn, 1H), 1.62 (m, 1H), 1.45 (m, 1H), 1.32 (m,
6H), 0.91 (br s, 3H). MH+ 405.

Example 63

N-(Ethoxycarbonyl)carbonyl)-N’-{(2R)-[(formylhydroxyamino)methyl}-
heptanoyl}-hydrazine.

-54-
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H NMR (400 MHz, CDCly): 89.96 (s, 1H), 9.27 (s, 1H), 7.77 (s, 1H), 4.37 (m,
2H), 3.90 (m, tH), 3.51 (m, 1H), 2.96 (m, [H), 1.71 (m, 1H), 1.41 (m, 1H), 1.40-
1.32 (m, 9H), 0.91 (br 5, 3H). MH+ 218.

Example 64
N-(2,4-Dichlorophenylacetyl)-N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine,

IH NMR (400 MHz, CDCly): §8.70 (s, 1H), 7.80 (s, 1H), 7.50-7.20 (m: 3H),3.82
(m, 2H), 3.55 (m, 2H), 2.85 (m, 1H), 1.85 (m, 1H), 1.61 (m, H), 1.45-1.22 (m, 6H),
0.85 (br s, 3H). MH+ 405.

‘ LExamble 65
N-[(Benzofuran-2-yl)carbonyl]-N’-{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine. L

"1 NMR (400 MHz, CDCl3): §9.87 (s, 1H), 8.68 (&, 1H), 7.78 (s, IH), 7.54-7.06

(m, 5H), 4.15-3.30 (m, 2H), 2.95 (m, 1H), 1.85 {m, 1H), 1.62 (m, [H), 1.27-1.18 (m,
6H), 0.84 (br s, 3H). MH+ 362.

Examole 66
N-(2,3-Dichlorophenoxyacetyl)-N'-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
1H NMR (400 MHz, CDCly): §9. 17 (s, 1H), 7.88 (brs, 1H), 7.28-7.14 (m, 3H),
4.73 (m, 2H), 3.76 (m, 1H), 3.49 (m, 1H), 2.90 (m, 1H), 1.74 (m, 1H), l..4l-l.28 {m,

' 7TH), 0.90 (br s, 3H). MH+ 421.

lExample 67
N-(3,4-Dimethoxyphenylacety})-N’-{(2R)-{(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine. .
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1H NMR (400 MHz, CDCly): §8.92 (s, 1H), 7.58 (s, 1H), 6.83 (m, 3H), 3.87 (s,
3H), 3.85 (s, 3H), 3.74-3.44 (m, 4H), 1.65 (m, 1H), 1.36 (m, 1H), 1.29-1.23 (m, 6H),
0.88 (t, J = 6.5 Hz, 3H). MH+ 396.

E.-xamnle 68
N-{(1H-Indol-2-yl)carbonyl}-N’-{(2R)-[ (formylhydroxyamino)methyl]-
heptanoyl}-hydrazine. !
IH NMR (400 MHz, CDCly): §9.51 (s, 1H), 8.50 (s, 1H), 7.81 (s, 1H), 7.50-6.80
(m, 5H), 4.20-3.45 (m, 2H), 2.95 (m, 1H), 1.82 (m, 1H), 1.75-1.20 (m, 7H), 1.00 (br

5, 3H). MH+ 396.

Example 69
N-[(Z-Methyl-pyrldln-S-yl)carbonyl]-N’-l(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.

TH NMR (400 MHz, CDCl,): §8.50 (s, 1H), 7.80 (s, 1H), 7.70-7.00 (m, 3H), 3.84
0.89 (br s, 3H). MH+ 337.

Example 70
N-[(5-Methoxy-benzofuran-2-yl)carbonyl}-N’-{(ZR)-
[(formylhydroxyamino)methyl)-heptanoyl}-hydrazine,
1H NMR (400 MHz, CDCl;): §9.50 (s, 1H), 8.50 (s, 1H), 7.85 (s, 1H), 7.50-6.80
(m, 4H), 3.90 (m, 1H), 3.80 (s, 3H), 3.55 (m, 1H), 3.00 (m, 1H), 1.85 (m, 1H), 1.60-
1.25 (m, 7H), 0.95 (br 5, 3H). MH+ 392.

Example 71

N-[(2,3-DIhydro-benzo[1,4]donln-(?S)-yl)carbon.yl]-N'-[(ZR)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine,

-56-
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Example 76
N-[(3-Methyl-benzofuran-2-yljcarbonyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

IH NMR (400 MHz, CDCl3): 5 8.36 (s, 1H), 7.54-7.20 (m, 4H), 4.04 (m, 1H), 3.48

(m, 1R), 2.97 (s, 3H), 2.59 (m, 1H), 1.66 (m, I1H), 1.28 (m, 1H), 1.27 (m, 6H), 0.83
(t, J=6.7 Hz, 3H). MH+ 376.

Example 77
N-[(Pyﬁdin-z-yl)acetyll-N’-{(ZR)-[(fonnthydroxyamlno)methyl]-heptanoyl}-
hydrazine. '
1H NMR (400 MHz, CD;0D): 8 8.48 (s, 1H), 7.90-7.33 (m, 4H), 4.00-3.50 (m,

4H), 2.87 (m, IH), 1.62 (m, 1H), 1.46 (m, 1H), 1.33 (m, 6H), 0.90 (br s, 3H). MH+
337.

Example 78
N-{3-[3-(4-Methoxybenzyl)-1H-benzoimidazol-2-yl]-propanoyl}-N’-{(2R)-
[(formylhydroxyamino)methyl}-heptanoyl}-hydrazine.
1H NMR (400 MHz, CD;OD): §8.31 (s, 1H), 7.61 (m, 1H), 7.42 (m, 1H), 7.25 (m,
2H), 7.10 (d, ] = 8.6 Hz, 2H), 6.88 (d, J = 8.6 Hz, 2H), 5.46 (s, 2H), 3.77 (s, 3H),
3.90-3.50 (m, 2H), 3.23 (m, 2H), 2.85 (m, 2H), 2.69 (m, 1H), 1.65 (m, 1H), 1.61 (m,
1H), 1.33 (m, 6H), 0.92 (m, 3H). MH+ 510.

Example 79
N-[(Pyrimidin-2-yl)carbonyl]}-N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl)-hydrazine.

TH NMR (400 MHz, CD;0D): §9.26 (s, LH), 8.84 (s, 1H), 8.72 (s, 1H), 7.95 (s,
1H), 3.85-3.40 (m, 2H), 2.86 (m, iH), 1.67 (m, 1R), 1.47 (m, 1H), 1.37 (m, 6H),
0.94 (t, ] = 6.8 Hz, 3H). MH+ 324.
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Example 80
N-[(2-Methy)-5,6,7, 8-tetrahydro-[1,8]naphthyridin-3-yl)carbonyl}-N’-{(2R)-
[(formylhydroxyamino)methyl])-heptanoyl}-hydrazine.
1H NMR (400 MHz, CD;0D): 6792 (s, 1H), 7.44 (s, 1H), 3.90-3.60 (m, 2H), 3.43
(m, 2H), 2.94 (m, 1H), 2.75 (m, 2H), 2.47 (s, 3H), 1.98 (m, 2H), 1.66 (m, 1H), 1.45
(m, 1H), 1.37 (m, 6H), 0.94 (br s, 3H). MH+ 392.

Example 81
N-[(Isoquinolin-3-yD)carbonyl}-N’-{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
1H NMR (400 MHz, CD,OD): & 9.17: (s, IH), 8.48 (s, 1H), 8.03-7.73 (m, 5H), 4.03-
3.99 (m, 1H), 3.59 (m, 1H), 2.70 (m, 1H), 1.71 (m, 1H), 1.43 (m, 1H), 1.26 (m, 6H),
0.86 (1, ] = 6.7 Hz, 3H). MH+ 373.

: Example 82
N-{(5,6,7,8-Tetrahydro-[1,8]naphthycidin-2-yl)carbonyl]-N*-{(2R)-
{(formylhydroxyamino)methyl]-heptanoyl}-hydrazine,
1H NMR (400 MHz, CD;OD): § 7.95 (brs, 1H), 7.31:(d, J = 7.2 Hz, 1H), 7.21 (d,J
7.31 Hz, 1H), 3.82 (m, 1H), 3.55 (m, 1H), 3.43 (br s, 2H), 2.94 (m, 1H), 2.80 (brs,
2H), 1.92 (m, 2H), 1.65 (m, 1H), 1.60-1.09 (m, TH), 0.94 (br s, 3H). MH+ 378.

Example 83

N-(Phenylacetyl)-N'-{2-[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

TH NMR (400 MHz, CDCly): 8 8.86 (s, 1H), 7.60 (s, 1H), 7.33 (m, 5H), 3.90-3.42

(m, 4H), 2.83 (m, 1H), 1.67 (m, 1H), 1.32-1.20 (m, 5H), 0.89 (1, J = 6.7 Hz, 3H).
MH+ 322.

Examovle 84
N-{(3,4-Dihydro-2H-benzo[b][1,4]dioxepin-7-yl)carbonyl]-N’-{(ZR)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
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IH NMR (400 MHz, CDCl3): 58.45 (d, ] =9.2 Hz, IH), 7.82 (s, 1H), 7.45-7.28 (m,
2H), 4.30-3.40 (m, 6H), 2.96 (m, 1H), 2.22 (m, 2H), 1.70 (m, 1H), 1.55 (m, 1H),
1.35-1.23 (m, 6H), 0.88 (t, J = 6.7 Hz, 3H). MH+ 394,

Example 85
N-[(1-Methyl-2,5-dioxo-imidazolidin-4-yl)acetyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

TH NMR (400 MHz, CD,OD): §7.90 (s, LH), 4.39 (m, 1H), 3.84-3.50 (m, 2H),
2.97 (s, 3H), 2.85 (m, 1H), 2.67 (m, 1H), 1.6-2 (m, 1H), 1.49 {m, 1H), 1.34 (m, 6H),
0.93 (br s, 3H). MH+ 372. | |

Examnple 86
N-(Phenylacetyl)-N’-{2-[(formylhydroxyamino)methyl]-3-phenyl-propanoyl}-
hydrazine,
1H NMR (400 MHz, CDCls): -8 9.80 (bt s, 1H), 8.10 (s, 1H), 7.22 (m, 10H), 3.96-
3.43 (m, 4H), 3.15 (m, 1H),:3.02 (m, -lH), 2.70 (m; 1H). MH+ 356.

Example 87
N-(Phenylacetyl)-N’-(2-[(formylhydroxyamino)methyl)-3-(3,4-dichloro)pheny)-
propanoyl)-hydrazine.
1H NMR (400 MHz, CDCls): 5_8.36 {(br s, 1H), 7.60 (s, 1H), 7.37-7.00 (m, 8H),
4.17-3.51 (m, 4H), 3.05 (m, 1H), 2'95. (m, 1H), 2.65 (m, 1H). MH+ 424.

Example 88
N-[(4-Imidazol-1-yl)benzoyl]-N’-{(2R)-[(formylhydroxyamino)methyl]-

' heptanoyl}-hydrazine.

1H NMR (400 MHz, CD,0D): §8.37-7.71 (m, TH), 7.21 (s, 1H), 3.87 (m, IH),

3.71-3.57 (m, 1H), 2.95 (m, 1H), 1.67 (m, 1H), 1.54 (m, 1H), 1.37 (m, 6H), 0.95 (t,J
= 6.7 Hz, 3H). MH+ 388.
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Example 89
N-{{1-Methyl-5-0x0-2-S-(pyridin-3-y1)-pyrrolidin-(3S)-yllcarbonyl}-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
1H NMR (400 MHz, CD,0D): 5 8.57 (m, 1H), 7.90 (s. 1H), 7.84 (m, 1H), 7.55 (m,
1H), 3.79 (m, 1H), 3.53 (m, 1H), 3.08 (m, 1H), 2.92-2.69 (m, 3H), 2.68 (s, 3H), 1.62
(m, 1H), 1.47 (m, 1H), 1.35 (m, 6H), 0.93 (br s, 3H), MH+ 420,

Example 90
N-{(1,2-Dihydro-cinnolin-4-yl)carbonyl]-N’-{(2R)-
[(formylhydroxyamlno)methyl]-hep'ltnnoyl}-hydrazine.
1H NMR (400 MHz, CD,OD): & 7.91 (s, 1H), 7.22 (m, 2H), 6.98 (m, !H), 6.81 (d, J
= 7.8 Hz, 1H), 6.64 (m, 1H), 4.36 (br .::. 1H), 3.79 (m, [H), 3.53 {m, 1H), 2.87 (m,
1H), 1.63 (m, 1H), 1.48 (m, 1H), 1.34 (m, 6H), 0.92 (br s, 3H). MH+ 376.

Example 91 .
N-[4-(4-Acetylpiperazin-1-yl)phenoxyacetyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

IH NMR (400 MHz, CD;OD): 87.92 (s, 1 H), 4.60 (brs, 2H), 3.90-3.50 (m, 6H),
3.07 (m, 4H), 3.04 (m, 1H), 2.16 (s, 3H), 1.62 (m, 1H), 1.51 (m, 1H), 1.35 (m, 6H),
0.93 (br s, 3H). MH+478.

Example 92 .
N-Phenylacetyl-N’-{(2R)-[(formylhydroxyamino)methyl]-heptanoyl)-hydrazine.
1H NMR (400 MHz, CD,0D): §8.30 (s, iH), 7.90 (s, 1H), 7.32 (br s, SH), 3.84-

3.47 (m, 4H), 2.84 (m, 1H), 1.62 (m, IH), 1.44 (m, 1H), 1.32 (m, 6H), 0.90 (brs,
3H). MH+ 336.

Example 93
N-[[1-Benzyl-S-or_xo-pyrrolidin-(2S)-yI]-carbonyl}-N’-{(ZR)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine,
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IH NMR (400 MHz, CD;OD): 59.20 (s, 1H), 7.63 (s, br s, 1H), 7.13 (m, 5H), 4.92
(m, 1H), 3.94-3.31 (m, 4H), 2.82 (m, 1H), 2.60-1.90 (m, 4H), 1.49 (m, 1H), 1.23 (m,
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1H), 1.11 {(m, 6H), 0.85 (1, ] = 6.7 Hz, 3H). MH+ 419.

Example 94
N-{[1-Benzyl-5-0x0-pyrrolidin-(2R)-yl]-carbonyl}-N’-{(2R)-
[(formylhydroxyamino)methyl]-héptanoyl}-hydrazine.
1H NMR (400 MHz, CD;0OD): §9.45 (brs, 1H), 7.82 (s, 1H), 7.30 (m, 5H), 5.06
(m, 1H), 4.10-3.50 (m, 4H), 2.95 (m'_. IH), 2.85-2.10 (m, 4H), 1.67 (m, 1H), 1.41-
1.26 (m, 7TH), 0.87 (t, J = 6.7 Hz, 3H). MH+ 419.

Example 95
N-[(5S)-Benzyl-3,6-dioxo-piperazin-(2S)-ylacetyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

IH NMR (400 MHz, CD,0OD): & 7.90 (s; 1H), 7.38-7.23 (m, 5H), 4.34-4.21 (m,

2H), 3.82 (m, 1H), 3.49 (m, 1H), 3.31 (m, 1H), 3.06 (m, 1H), 2.85 (m, 1H), 1.57 {m,

IH), 1.46 (m, 1H), 1.34 (m, 6H), 0.92 (t, J = 6.7 Hz, 3H). MH+ 462.

Example 96
N-[(Quinolin-4-yl)carbonyl}-N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine. :
1H NMR (400 MHz, CDC};): & 9:1 I (brs, 1H), 8.30-7.40 (m, 6H), 3.90 (m, 1H),
3.51 (m, 1H), 3.12 (m, 1H), 1.69 (m, 1H), 1.41 (m, 1H), 1.30 (m, 6H), 0.86 (t, ] =
6.7 Hz, 3H). MH+ 373.

_Exnmnle 97

N-[(Quinolin-S-yl)carbonyl]-N’-((2R)-[(l‘nrmylhydroxyamlno)l_nethyl]-
heptanoyl}-hydrazine.
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1H NMR (400 MHz, CD;OD): §9.03 (m, 1H), 8.66 (t, J = 6.3 Hz, 1H), 8.46 (m,
1H), 8.05 (d, ] = 8.1 Hz, 1H), 7.84 (s, 1H), 7.67 (m, 2H), 3.84-3.30 (m, 2H), 1.66
(m, 1H), 1.43-1.18 (m, 7H), 0.82 (t, J = 6.7 Hz, 3H). MH+ 373.

Example 98
N-[(1,2,3,4-Tetrahydroquinolin-8-yl)carbonyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl)-hydrazine.
1H NMR (400 MHz, CD+1OD): 57.83 (s, 1H), 7.26 (d, ) = 8.0 Hz, 1H), 6.91 (m,
1H), 6.34 (m, 1H), 3.71 (m, 1H), 3.50 (m, 1H), 3.26 (t, ] = 5.6 Hz, 2H), 2.81 (m,
1H), 2.66 (t, J = 6.2 Hz, 2H), 1.77 (m, 2H), 1.55 (m, 1H), 1.40 (m, 1H), 1.38 (m,
1H), 1.25 (m, 6H), 0.83 (t, ] = 6.7 Hz, 3H). MH+ 377.

Example 99
N-(N"*-Acetyl-L-tyrosyl)-N’-{(2R)-[(formylhydroxyamino)methyl]-heptanoyl}-

. hydrazine.

1H NMR (400 MHz, CD;0D): § 7.§l (s, 1H), 7.09 (d, ] = 8.4 Hz, 2H), 6.71 (d, J =
8.4 Hz, 2H), 4.62 (m, 1H), 3.87 (m, 1H), 3.57 (m, 1H), 3.12 (dd, ] = 14.0, 4.6 Hz,
1H), 2.85 (m, 2H), 2.72 (m, 1H), 1.91 (s, 3H), 1.65 (m, 1H), 1.48 (m, 1H), 1.34 (m,
6H), 0.92 (t, ] = 6.7 Hz, 3H). MH+ 423.
|

_ Example 100
N-[(1-Acetyl-1,2,3,4-tetrahydro-quinolin-6-yl)carbonyl}-N’-{(2R)-
[(formylhydroxy amino) methyl]-l'!eptanoyl}-hydrazine.
1H NMR (400 MHz, CD;0D): §7.95 (s, 1H)_, 7.75 (m, 3H), 3.85 (m, 1H), 3.82 (1,
J = 6.4 Hz, 2H), 3.56 (m, 1H), 2.95 (Im, 1H), 2.83 (t, J = 6.5 Hz, 2H), 2.05 (s, 3H),
2.00 (m, 2H), 1.65 (m, 1H), 1.52 (m, 1H), 1.37 (m, 6H), 0.94 (¢, ] = 6.7 Hz, 3H).
MH+ 419.

Example 101
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N-[(1H-Benzoimidazol-2-yl)carbonyl]-N’-{(2R)-[(formythydroxyamino)methyl]-
heptanoyl}-hydrazine. |

1H NMR (400 MHz, CD:0D): 57.95 (brs, 1H), 7.70 (br s, 2H), 7.32 (br s, 2H),
3.98-3.50 (m, 2H), 2.98 (m, 1H), 1.69 (m, 1H), 1.55 (m, 1H), 1.45 (m, 6H), 0.88 (t,J

= 6.7 Hz, 3H). MH+ 362.

Example 102

N-{[1-(2-Hydroxyacetyl)-1,2,3,4-tetrahydro-quinolin-6-yllcarbonyl}-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine,
IH NMR (400 MHz, CD,OD): §7.81 (s, 1H), 7.70-7.50 (m, 3H), 4.27 (s, 2H), 3.75
(m, 1H), 3.60 (m, 2H), 3.55 (m, 1H), 2.81 (m, IH), 2.72 (m, 2H), 2.85 (m, 2H), 3.55
(m, 1H), 2.81 (m, 1H), 2.72 (m, 2H), 2.85 (m, 2H), 1.55 (m, 1H), 1.45 (m, 1H), 1.25
(m, 6H), 0.82 (t, J = 6.7 Hz, 3H). MH+ 435,

Example 103
N-[(lH-Indol-S-yl)mrbonyl]-N’-{('ZR)-[(formylhydroxyamlno)methyl]-
heptanoyl}-hydrazine. .
1H NMR (400 MHz, CD;0D): 88.25 (brs, 1H), 7.95 (s, 1H), 7.68 (d,J=8.5Hz,
1H), 7.46 (m, 1H), 7.35 (br s, 1H), €.59 (br s, 1H), 3.95 (m, LH), 3.59 (m, 1H), 2.96
(m, 1H), 1.66 (m, 1H), 1.54 (m, 1H), 1.36 (m, 6H), 0.95 (t, ] = 6.7 Hz, 3H). MH+
361.

Example 104
N-{4-[Methyi-(4,6-dimethylpyrimidin-2-yl)-amino]benzoyl}-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine).
1H NMR (400 MHz, CD,0OD): § 7:.96 (s, 1H), 7.88 (m, 2H), 7.46 (m, 2H), 6.57 (s,
1H), 3.91 (m, 1H), 3.62 (m, 1H), 3.57 (s, 3H), 2.96 (m, 1H), 2.29 (s, 6H), 1.68 (m,
1H), 1.52 (m, 1H), 1.37 (m, 6H), 0.94 (1, ] = 6.7 Hz, 3H). MH+ 457.

|

Example 105
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N-[(1-Benzo[1,3]dioxol-5-yl)carbonyl]-N’-{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine. :

1H NMR (400 MHz, CD;OD): -5 7.94 (s, 1H), 7.49 (m, 1H), 7.36 (s, 1H), 6.92 (dd,
J=8.2,2.5 Hz, tH), 6.06 (s, 2H), 3.92 (m, 1H), 3.58 (m, 1H), 2.93 (m, 1H), 1.63
{m, 1H), 1.49 (m, 1H), 1.38 (m, 6H), 0.94 (t, J = 6.7 Hz, 3H). MH+ 366.

Example 106
N-{[4-(3,5-Dimethyl-pyrazol-1-yl)methyl]benzoyl}-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

IH NMR (400 MHz, CD,OD): §7.95 (s, 1H), 7.85 (d, J = 8.2 Hz, 2H), 7.16 dJ=
8.2 Hz, 2H), 5.97 (s, 1H), 5.33 (s, 2I-i). 3.88 (m, 1H), 3.57 (m, 1H), 2.95 (m, 1H),
2.22 (s, 3H), 2.20 (s, 3H), 1.59 (m, IH), 1.44 (m, 1H), 1.26.(m, 6H), 0.93 (t, J = 6.7
Hz, 3H). MH+ 430. '

Example 107
N-[4-(Morpholln-4-yl)-benzoyl]-N;-{ (2R)-[(formy)hydroxyamino)methyl]-
heptanoyl}-hydrazine.
1H NMR (400 MHz, CD,OD): § 7.95 (s, 1H), 7.81 (d, ] = 6.6 Hz, 2H), 7.00 (d, ] =
6.6 Hz, 2H), 3.96 (m, 1H), 3.84 (m, 4H), 3.60 (m, 1H), 3.28 (m, 4H), 2.94 (m, 1H),
1.67 (m, 1H), 1.53 (m, 1H), 1.37 (m. 6H), 0.94 (t, J = 6.7 Hz, 3H). MH+ 407.

Examole 108
N-[4-Hydroxy-3-(morpholin-4-yl)methyl-benzoy!}-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
1H NMR (400 MHz, CD;0D): §7.95 (s, 1H), 7.85 (d, ] =8.4 Hz, 2H), 6.85 (¢, J =
8.4 Hz, 2H), 3.85 (m, 2H), 3.80 (m, 1H), 3.74 (m, 4H), 3.55 (m, 1H), 2.93 (m, 1H),

2.68 (br s, 4H), 1.66 (m, 1H), 1.50 (m, 1H), 1.38 (m, 6H), 0.94 (t, ] = 6.7 Hz, 3H).
MH+ 444, i

Example 109
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_N-(3—Hydroxy-3—methil-bulanoyl}-N’-{ (2R)-[(formylhydroxyamino)methyl]-

heptanoyl}-hydrazine.

1H NMR (400 MHz, CD;0D): & 7.95 (s, 1H), 3.82 (m, 1H), 3.55 (m, 1H), 2.86 (m,
1H), 2.42 (d, J = 5.7 Hz, 2H), 1.56 (m, 1H), 1.44 (m, 1H), 1.43-1.29 (m, 15 H), 0.93
(t,J=6.7 Hz, 3H). MH+ 318.

Example 110
N-(4-Methylamino-benzoyl)-N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
1H NMR (400 MHz, CD;OD): §7.85 (s, 1H), 7.73 (d, J = 7.7 Hz, 2H), 6.60 (d, ] =
7.7 Hz, 2H), 3.96 (m, 1H}), 3.58 (m, 1H), 2.93 (m, 1H), 2.83 (s, 3H), 1.52 (m, 1H),
1.38 (m, 1H), 1.26 (m, 6H), 0.94 (1, J 6.7 Hz, 3H). MH+ 351.

Example 111
N-[(1-IsOpropyI-1H-benzdtriazol-sl:-yl)éarbonyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

IH NMR (400 MHz, CD;0D): §8.75 (s, 1H), 8.09 (d, ] = 8.7 Hz, 1H), 7.96 (s, 1H),
7.93 (s, 1H), 5.26 (m, 1H), 3.86 (m.llH). 3.65 (m, 1H), 2.96 (m, 1H), 1.75(d,J = 6.8

Hz, 6H), 1.70 (m, 1H), 1.56 (m, 1H), 1.28 (m, 6H), 0.95 (t, ] = 6.7 Hz, 3H). MH+
405.

Example 112
N-[(1,2,3,4-Tetrahydro-isoquinolin-(3S)-yl)carbonyl]-N*’-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
1H NMR (400 MHz, CD;0D): 5 7.90 (s, 1H), 7.20 (m, 4H), 4.30-3.40 (m, SH),
3.10 {m, 1H), 2.90 (m, 1H), 2.72 (m, 1H), 1.65 (m, 1H), 1.50 (m, 1H), 1.36 (m, 6H),
0.94 (1, ] = 6.7 Hz, 3H). MH+ 377.

Example 113
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N-[{(5-Chloro-benzofurai-2-yljcarbonyl}-N*-((ZR)-
{(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

1H NMR (400 MHz, CD,0D): 57.95 (s, 1H), 7.79 (s, 1H), 7.62 (d, ] = 8.8 Hz, 1H),
7.57 (d,J = 5.1 Hz, 1H), 7.49 (d, ] = 8.8 Hz, 1H), 3.86 (m, 1H), 3.55 (m, LH), 3.95

(m, 1H), 1.65 (m, 1H), 1.55 (in, 1H), 1.36 (m, 6H), 0.95 (t, ) = 6.8 Hz, 3H). MH+
396. '

Example 114
N-{[1-(Dimelhylamlnocarbonylmel‘hyl)-3,4-dlhydm-2H-qulnolin-6-
¥l]carbonyl}-N ’-{(2R)-[(fonnylhydlroxyamino)methyl]-heptanoyl]-hydrazine.
1H NMR (400 MHz, CD:0OD): § 7.94 (br s, 1H), 7.55 (d, ] = 8.3 Hz, tH), 7.51 (s,
1H), 6.38 (d, J = 8.3 Hz, 1H), 4.28 (s, 2H), 3.95 (m, 1H), 3.63 (m, 1H), 341 (1,J =
5.4 Hz, 2H), 3.13 (s, 3H), 2.98 (s, 3H), 2.97 (m, 1H), 2.83 (t, J = 5.4 Hz, 2H), 1.99

(m, 4H), 1.65 (m, 1H), 1.50 (m, 1H), 1.36 (m, 6H), 0.94 (t, J = 6.7 Hz, 3H). MH+
462, BRI

Example 115
N-[(2,2-Difluoro-benzo[1,3]dioxol-4-yl)carbonyl)-N*-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl)-hydrazine.
1H NMR (400 MHz, CD;0D): §7.95 (s, 1H), 7.59 (m, 1H), 7.42 (m, 1H), 7.30 (m,
1H), 3.85 (m, 1H), 3.54 (m, 1H), 2.95 (m, 1H), 1.64 (m, 1H), 1.54 (m, 1H), 1.38 (m,
6H), 0.94 (t, I 6.7 Hz, 3H). MH+ 402,

Example 116
N-[(5-Amino-benzofuran-2-yl)carbonyl]-N’-{(2R)-
[(formylhydroxyamlno)methyl]-h_eptanoyl]-hydrazine.

IH NMR (400 MHz, CD,0D): §7.95 (s, 1H), 7.35 (m, 2H), 6.96 (m, 2H), 3.84 (m,
I1H), 3.54 (m, 1H), 2.82 (m, 1H), 1.67 (m, {H), 1.38 (m, 1H), 1.37 (m, 6H), 0.95 (1, ]
= 6.7 Hz, 3H). MH+ 377.
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Example 117
N-[(4-Oxo-l,2-dIhydro-dH-pyrroloIB,Z,l-ij]quinolin-S-yl)carbonyI]-N’-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoy!)-hydrazine.
1H NMR (400 MHz, CD;0OD): §8.90 (brs, 1H), 7.95 (s, 1H), 7.66 (m, 1H), 7.58
(m, 1H), 7.34 (m, 1H), 4.52 (br s, 2H), 3.85 (m, 1H), 3.54 (m, 1H), 3.52 (m, 2H),
2.92 (m, 1H), 1.64 (m, 1H), 1.36-1.24 (m, &H), 0.94 (t, J = 6.8 Hz, 3H). MH+415.

Example 118 -
N-[(7-Hydroxy-benzofuran-2-yl)carbonyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
1H NMR (400 MHz, CDyOD): §7.95 (s, 1H), 7.55 (m, [H), 7.21-7.13 (m, 2H), -
6.92 (m, 1H), 3.89 (m, 1H), 3.68 (m, 1H), 2.92 (m, 1H), 1.66 (m, 1H), 1.54 (m, 1H),
1.37 (m, 6H), 0.94 (1, J = 6.8 Hz, 3H). MH+ 378.

Example 119
N-{(6-Methoxy-benzofuran-2-yl)acetyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoy))-hydrazine.

IH NMR (400 MHz, CD;0D): §7.91 (s, iH), 7.63 (s, 1H), 7.53 (d, ] = 8.6 Hz, 1H),
7.05 (d, J = 1.9 Hz, 1H), 6.88 (dt, ] = 8.6, 2.2 Hz, 1H), 3.84 (s, 3H), 3.76 (m, 1H),
3.64 (d, J = 7.2 Hz, 2H), 3.53 (m, 1H), 2.86 (m, 1H), 1.65 (m, 1H), 1.48 (m, 1H),
1.26 (m, 1H), 0.92 (t, ] = 6.7 Hz, 3H). MH+ 406.

Example 120
N -[(5-Acetamidobenzol’uran-}yl)qarbonyl]-N’-{(ZR)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
1H NMR (400 MHz, CD;0D): & 8.36 (s, 1H), 8.04 (brs, 1H), 7.54 (m, 3H), 3.85
(m, 1H), 3.54 (m, 1H), 2.94 (m, 1H), 2.17 (s, 3H), 1.54 (m, 1H), 1.52 (m, 1H), 1.37
(m, 6H), 0.95 (t, J = 6.8 Hz, 3H). MH+ 419.

Examnple 121
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N-[(2,3-Dlhydro-benzo[1,4]dioxin-6l-yl)carbonyi]-N’-{(ZR)—
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

1H NMR (400 MHz, CD;0D): §7.94 (s, 1H), 7.42 (m, 2H), 6.92 (m, 1H), 4.31 (m,
4H), 3.85 (m, 1H), 3.55 (m, 1H), 2.93 (m, 1H), 1.65(m, 1H), 1.51 (m, 1H), 1.37 (m,
6H), 0.94 (1, } = 6.7 Hz, 3H). MH+ 330.

Example 122
N-[(3-Amino-4,6-dimethyl-furo[2,3-b]pyridin-2-yl)carbonyl}-N'-{(2R)-
[(formylhydroxyamino)methyl}-heptanoyl})-hydrazine.
1H NMR (400 MHz, CDsOD): 8 7.95 (s, 1H), 7.02 (s, 1H), 3.97 (m, 1H), 3.60 (m,
1H), 2.93 (m, 1H), 2.70 (s, 3H), 2.57 (s, 3H), 1.66 {m, 1H), 1.52 (m, 1H), 1.38 (m,
6H), 0.95 (1, J = 6.7 Hz, 3H). MH+ 406.

Example 123
N-[(2-Methyl-5,6,7,8-tetrahydro-f1,6lriaphthyridin-3-yl)carbonyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
1H NMR (400 MHz, CD,0D): §7.95 (s, 1H), 7.69 (br s, 1H), 3.71 (m, 1H), 3.45
(m, 1H), 3.05 (m, 2H), 2.90 (m, 2H), 2.68 (m, 2H), 2.50 (s, 3H), 1.65 (m, 1H), 1.48
(m, 1H), 1.36 (m, 6H), 0.95 (t, ] = 6.7 Hz, 3H). MH+ 392,

Exambple 124
N-[(6-Fluoro-4dH-benzo[1,3]dioxin-B8-yl)carbonyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
1H NMR (400 MHz, CDsOD): 7.95 (s, I1H), 7.55 (dd, ] =9.2, 2.8 Hz, 1H), 7.07
(dd, J =7.8, 3.4 Hz, 1H), 5.40 (s, 2H}, 4.97 (s, 2H), 3.86 (m, 1H), 3.65 (m, 1H), 2.95
(m, 1H), 1.67 (m, IH), 1.51 (m, 1H), 1.26 (m, 6H), 0.94 (1, ] = 6.7 Hz, 3H). MH+
398,

Example 125

-69 -



10

15

20

25

30

WO 02/070541 PCT/US02/06275

N-{(7-Amino-1H-indol-2-yl)carbonyl)]-N'-((2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

IH NMR (400 MHz, CD;0D): §7.96 (s, 1H), 7.12(d, ] =6.3 Hz, 1H), 7.03 (d, ] =
8.1 Hz, 1H), 6.89 (m, 1H), 6.60 (m, 1H), 3.90 (m, [H), 3.55 (m, iH), 2.95 (m, 1H),
1.67 (m, 1H), 1.51 (m, 1H), 1.26 (m, 6H), 0.94 (t, J = 6.7 Hz, 3H). MH+ 376.

Examble 126
N-[(1-Methyl-1,2,3,4-tetrahydro-quinolin-6-yl)carbonyl]-N’-{(2R)-
[(formylhydroxy amino) methyl]-heptanoyl}-hydrazine.
1H NMR (400 MHz, CD,OD): §7.94 (s, 1H), 7.61 (d, ] = 8.7 Hz, 1H), 7.49 (s, 1H),
6.59 (d, ] = 8.7 Hz, 1H), 3.85 (m, 1H}, 3.55 (m, 1H), 3.36 (m, 2H), 2.97 (s, 3H), 2.80

(1, } = 6.3 Hz, 2H), 1.96 (m, 2H), 1.66 (m, 1H), 1.51 (m, 1H), 1.26 (m, 6H), 0.93 (t,J
= 6.7 Hz, 3H). MH+ 391.

Examnle 127
N*-[(6,7,9,10,12,13,15;16-Octahydr¢~5,8,11,14,17-pentaoxa-
benzocyclopentadecen-2-yl)carbonyl]-N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
1H NMR (400 MHz, CD;0D): 57.95 (s, 1H), 7.50 (m, 1H), 7.49 (s, 1H), 7.01 (dd,
J 8.4, 3.1 Hz, 1H), 4.18 (m, 4H), 3.89 (m, 4H), 3.86 (m, 1H), 3.73 (br s, 8H), 3.56

(m, 1H), 2.96 (m, 1H), 1.67 (m, 1H), 1.51 (m, 1H), 1.26 (m, 6H), 0.93 (t,] = 6.7 Hz, .

3H). MH+ 512.

Example 128
N-[(2-Benzo[1,3]dioxol-5-yl)acetyl]:N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-iiydrazine.
1H NMR (400 MHz, CD,0D): 87.95 (s, 1H), 6.85 (s, 1H), 6.77 (m, 2H), 5.93 (s,
2H), 3.84 (m, 1H), 3.56 (m, 1H), 3.49 (d, } = 6.2 Hz, 2H), 2.86 (m, 1H), 1.60 (m,
1H), 1.48 (m, 1H), 1.34 (m, 6H), 0.9?! {t, ] =6.9 Hz, 3H). MH+ 380.
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Example 129
N-Pentanoyl-N’-{2-[(formylhydroxyamino)methyl}-heptanoyl}-hydrazine.
1H NMR (400 MHz, CDCL): 69.88 (m, 1H), 9.46 (s, 1H), 9.05 (d, ] = 3.5 Hz, 2H),

7.75 (s, 1H), 3.98-3.43 (m, 2H), 2.88 (m, 1H), 2.28 (m, 2H), 1.67 (m, 2H), 1.51-1.22
(m, 10H), 0.89 (m, 3H). MH+ 302,

Examble 130
N-Benzoyl-N’-{2-[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
1H NMR (400 MHz, CDCl,): §8.31 -( s, 1H), 7.75 (m, 2H), 7.51-7.20 (m, 3H),
3.86-3.27 (m, 2H), 3.03 (s, 2H), 2.82-2.65 (m, 1H), 1.62 (m, 1H), 1.41-1.12 (m, 7H),
0.89 (m, 3H). MH+ 322,

Example 131
N-Trifluoroacetamido-N"-{2-[(formylhydroxyamino)methyl]-heptanoyl}-
hydrazine. [

TH NMR (400 MHz, CDCL):: §9.98 (s, 1H), 9.08 (s, 1H), 4.25-3.45 (m, 2H), 2.91
(m, 1H), 1.69 (m, 1H), 1.61-1.21 (m, 7H), 0.88 (m, 3H). MH+ 314.

N-[(3-Hydroxy-naphthalen-2-yl)carbonyl}-N’-{2-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

1H NMR (400 MHz, CDCI,): 58.48 (s, 1H), 7.97 (s, 1H), 7.8 (m, 1H), 7.68 (m,
1H), 7.52 (m, 1H), 7.35-7.21 (m, 1H}), 3.90-3.51 (m, 2H) 3.02 (m, 1H), 1.67 (m, 1H),
1.59-1.21 (m, 7H), 0.88 (m, 3H). MFH+ 388. '

Example 133
N-Phenylacetyl-N"-{2-[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

1H NMR (400 MHz, CDCL): §9.67 (s, 1H), 9.33 (s, LH), 8.93 (s, 1H), 8.21 (s, 1H), |

7.15 (m, 5H), 3.72-3.25 (m, 6H) 2.75-2.50 (m, 1H), 1.52 (m, 1H), 1.32-1.09 (m,
7H), 0.78 (m, 3H). MH+ 336.
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Exambple 134
N-i:(Furah-Z-yl)carbonyI]-N’-{(ZR)--[(!'ormylhydmxyamino)methyl]-heptnnoyl}-
hydrazine, :
1H NMR (400 MHz, CDCl,): 58.40 (s, 1H), 7.78 (s, 1H), 7.31 (s, 1H), 7.21-7.11
(m, 3H), 6.35 (m, 1H), 5.31 (s, 1H), 4.15-3.43 (m, 2H) 3.00-2.65 (m, {H), 1.75 (m,
1H), 1.62-1.20 (m, 7H), 0.90 (m, 3H}. MH+ 312,

Example 135
N-(4-Methoxybenzoyl)-N’-{(2R)-[(formylhydroxyamino)methyl]-heptanoyl}-
hydrazine.
1H NMR (400 MHz, CDCl,): §7.75 (m, 1H), 6.89 (d, 1H), 6.72 (d, 1H), 4.05-3.40
(m, 5H) 3.00-2.58 (m, 1H), 1.82-1.11 (m, 8H), 0.88 (m, 3H). MH+ 352.

- Examole 136
N-[(1H-Indol-3-yl)acetyl]-N’-{(2R)-[(formylhydroxyamino)methyl)-heptanoyl)-
hydrazine.

TH NMR (400 MHz, CDCL,): § 8.28 (s, 1H), 7.48 (m, 1H), 7.36-6.94 (m, 4H),
3.89-3.19 (m, 4H) 2.71-2.42 (m, 1H); 2.02-1.04 (m, 8H), 0.76 (m, 3H). MH+ 375.

N-(4-Dimethylaminobenzoyl)-N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
1H NMR (400 MHz, CDCL,): § 8.40(s, 1H), 7.71 (m, 2H), 6.61 (m, 2H), 4.05-3.38

(m, 2H) 3.02 (d, J = 8 Hz, 6H), 2.93-2.55 (m, 1H), 1.68 (m, tH), 1.52-1.21 (m, 7H),
0.89 (m, 3H). MH+ 365.

Example 138
N-(Z-Hydroxybenzoyl)-N'-[(ZR)-[(fbrmylhydroxyamino)methyl]-heplanoyl]-

“hydrazine.

-72-



@

®

10

15

20

25

30

WO 02/070541 ' PCT/US02/06275

1H NMR (400 MHz, CDCL): § B.37 (s, 1H), 7.82-7.57 (m, 2H), 7.41-6.81 (m, 2H),
6.65 (m, 1H), 3.95-3.35 (m, 2H) 3.00-2.57 (m, 1H), 1.75-1.05 (m, 8H), 0.89 (m,
3H). MH+ 338.

. Example 139
N-[(Piperidin-4-yl)carbonyl]-N’-{(ZR)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine. _
IH NMR (400 MHz, CDCI,): & 8.38 (s, 1H), 7.81 (s, 1H), 4.04-3.32 (m, 5H), 3.12-
2.72 (m, 2H), 2.62-2.28 (m, 2H), 2.05-1.85 (m, 5H), 1.60 (m, 1H) 1.50-1.18 (m,
7TH), 0.85 (m, 3H). MH+ 329. ’

Example 140
N-[(1,2,5,6-Tetrahydro-pyridin-3-yl)carbonyi]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

1H NMR (400 MHz, CDCL,): 5.10.50 (s, 1H), 8.42 (s, 1H), 7.85 (m, 1H), 7.60-7.12 -

(m, 2H), 4.75 (m, 1H), 4.11 (m, 1H), 3.81-3.20 (m, 2H) 2.85-2.50 (m, 1H), 2.35-
2.20 (m, 2H), 1.90 (m, 1H), 1.81-1.15 (m, 8H), 0.81 (m, 3H). MH+ 327.

Examole 14]
N-{(7-Methoxy-benzofuran-2-yl)carbony!-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl)-hydrazine.

I NMR (400 MHz, CD;OD): & 7.94 (s, 1H), 7.55 (m, 1H), 7.30 (m, 1H), 7.05 (m,
1H), 4.01 (s, 3H), 3.52-3.89 (m, 2H), 2.99 (M, 1H), 1.65 (m, 1H), 1.53 (m, 1H), 1.40
(m, 6H), 0.95 (m, 3H). MH+ 392,

Example 142
N-[(3-Chloro-4-methoxy-phenyl)acetyl]-N°’-{(2R)-
[(formylhydroxyamino)methyl)-heptanoyl}-hydrazine.
MH+ 400,
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Example 143
N-[(1H-Pyrrol-2-yl)carbonyl]-N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine. '

MH+ 311.

Example 144
N-[(Quinolin-7-yl}carbonyl]-N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.

MH+ 373.

Examnvle 145
N-[(Pyridin-2-yl)carbonyl]-N’-((2R)-{(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.

MH+ 323,

, Example 146
N-(4-Chloro-3-methoxy-benzoyl)—N'-l(ZR)-[(l‘ormylhydroxyamino)methyl]-
heptanoyl}-hydrazine.

MH+ 386.

Example 147
N-(3-Methoxybenzoyl)-N'-{(2R)-[(formylhydroxyamino)methyl]-heptanoyl}-
hydrazine. '
MH+ 352,

Example 148
N-[(Quinolin-3-yl)carbonyl)-N’-{(ZR)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.

MH+ 373.

Example 149
74

PCT/US02/06275

3

W



[ ——

10

15

20

25

30

WO 02/070541

N-[(5-Methyl-2-phenyl-oxazol-4-yl)carbonyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
MH+ 403.

Example 150
N-[(Quinoxalin-2-yl)carbonyl]-N’-{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine,

MH+ 374,

Example 151
N-(Phenylacetyl)—N’-{2-[(formylhydroxyamlno)melhyl]-4-phenylbutanoyi}_-
hydrazine.

MH+ 370.

Example 152
N-[(3-Methoxy-quinoxalin-2-yl)carbonyl]-N’-{(2R)-

{(formylhydroxyamine)methyl]-heptanoyl}-hydrazine.
MH+ 404,

Example 153
N-[(2,6-Dimethoxypyridin-3-yl)carbonyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
MH+ 383.

Example 154
N-[(N "-MethylsuIl'onyl)-L-tyrosyl]-,N’-{(2R)-[(formylhydroxyamlno)methyl]-
heptanoyl}-hydrazine.
MH+ 459.

' Elxamnle 155
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N-{[5-Oxo-pyrrolidin-(28)-yl]carbonyl}-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
MH+ 329,

Example 156
N-[(4-(Pyrrol-l-yl)benzoyl]-N’-{(ZR)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.

MH+ 387.

Example 157

N-(4-Acetamidobenzoyl)-N >-{(2R)-[(formylhydroxyamino)methyl]-heptanoyl)-
hydrazine.
MH+ 379,

. Example 158
N-[(3-Cyclopentyloxy-4-methoxy)benzoyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.

MH+ 436.

Example 159
N-(Phenylacetyl)-N'-{2-[(formylhydroxyamino)methyl]-3-cyclopentyl-
propanoyl}-hydrazine.

MH+ 348.
Example 160

N-[(7-Methoxy-benzofuran-2-yl)carbonyl]-N’-{2-

f(formylhydroxyamino)methyl}-3-cvclopentyl-propanoyl)-hydrazine.
MH+ 404.

Example 161
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N-[3-(Morpholin—4-yl)propari6yl]-N ~{(2ZR)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
MH+ 359.

Example 162
N-[(2,3-Dihydro-benzofuran-5-yl)carbonyl)-N>-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
MH+ 364, .

Example 163
N-[(4,6-Dimethoxy-pyrimidin-2-yl)benzoyl]-N’-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
MH+ 460, |

. Elxal'n'nle 164
N-[(Z-Triﬂuommelhyl-S,G,T,B-utrnhydru-naphthyridin-Z-yl)carbonyl]-N'-'
{(ZR)-[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine,

MH+ 446,

Example 165
N-[(9H-beta-Carbolin-3-yl)carbony [J-N’-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
1H NMR (400 MHz, CD,0D): & 8.20 (m, 1H), 8.59 (m, 1H), 8.05 (m, 1H), 7.80 (s,
1H), 7.46 (m, 2H), 7.16 (m, 1H), 7.75 (m, 1H), 3.43 (m, 1H), 2.89 (m, 1H), 1.56 (m,
1H), 1.43 (m, 1H), 1.30 (m, 6H), 0.83 (1, ] = 6.7 Hz, 3H). MH+412.

COMPOSITIONS., ADMINIST
Compounds of Formula (1) and their phanmaceuticatly acceptable salts may be

-administered in a standard manner for antibiotics, for example orally, parenterally,

sub-lingually, dermally, transdermally, rectally, via inhalation or via buccal
administration.
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Compositions of Formula (1) and their pharmacentically acceptable salts
which are active when given orally can be formulated as syrups, tablets, capsules,
creams and lozenges. A syrup formulation will generally consist of a suspension or
solution of the compound or salt in a liquid carrier for example, ethanol, peanut oil,
olive oil, glycerine or water with a flavoring or coloring agent. Where the
composition is in the form of a tablet, any phammaceutical carrier routinely used for
preparing solid formulations may be used. Examples of such carriers include
magnesium stearate, terra atba, tale, gelatin, acacia, stearic acid, starch, lactose and
sucrose. Where the composition is in the form of a capsule, any routine encapsulation
is suitable, for example, using the aforementioned carriers in a hard gelatin capsule
shell. Where the composition is in the form of a soft gelatin shell capsule, any
pharmaceutical carrier routinely used for preparing dispersions or suspensions may be
considered, for example, aqueous gums, celluloses, silicates or oils, and incorporated
in a soft gelatin capsule shell.

Typical parenteral compositions- onsist of a solution or suspension of a
compound or salt in a sterile aqueous or hop—ac!uequs carrier optionally containing a
parenterally acceptable oil, for example, polyethylene glycol, polyvinylpyrrolidone,
lecithin, arachis oil or sesame oil.

Typical compositions for inhalation are in the form of a solution, suspension

or emulsion that may be administered as a dry powder or in the form of an aerosol

using a conventional propellant such as dichlorodifluoromethane or -

trichlorofluoromethane.

A typical suppository formulation comprises a compound of Formula (1) or a
pharmaceutically acceptable salt thereof which is active when administered in this
way, with a binding and/or lubricating agent, for example, polymeric glycols,
gelatins, cocoa-butter or other low melting vegetable waxes or fats or their synthetic
analogs.

Typical dermal and transdermal formulations comprise a conventional
aqueous or non-aqueous vehicle, for example, a cream, ointment, lotion or paste or

are in the form of a medicated plaster, patch or membrane.
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Preferably the composition is in unit dosage form, for example a tablet,
capsule or metered aerosol dose, so that the patient may administer a single dose.

Each dosage unit for oral administration contains suitably from 0.1 mg to 500
mg/Kg, and preferably from 1 mg to 100 mg/Kg, and each dosage unit for parenteral
administration contains suitably from 0.1 mg to 100 mg/Kg, of a compound of
Formula (1) ora phannaceuticaliy acceptable salt thereof calculated as the free acid.
Each dosage unit for intranasal administration contains suitably 1400 mg and
preferably 10 to 200 mg per person. A topical formulation contains suitably 0.01 to
5.0% of a compound of Formula (1). »

The daily dosage regimen for oral administration is suitably about 0.01 mg/Kg
to 40 mg/Kg of a compound of Formula (1) or a pharmaceutically acceptable salt
thereof calculated as the free acid. The daily dosage regimen for parenteral
edministration is suitably about 0.001 mg/Kg to 40 mg/Kg of a compound of Formula
(1) or a pharmaceutically acceptable salt thereof calculated as the free acid. The daily
dosage regimen for intranasal administration and oral inhalation is suitably about 10
to about 500 mg/person. The active ingredient may be administered from 1 to 6 times

a day, sufficient to exhibit the desired activity.

No unacceptable toxicological effects are expected when compounds of the

present invention are administered iri accordance with the present invention.

The biological activity of the compounds of Formula (1) are demonstrated by

the following test:
Biological Assay

S. aureus or E. coli PDF activity is measured at 25°C, using a continuous
enzyme-linked assay developed by Lazennec & Meinnel (“Formate dehydrogenase-
coupled spectrophotometric assay cf peptide deformylase”, Anal. Biochem. 1997,
244, pp.180-182), with minor modifications. The reaction mixture is contained in 50
uL with 50 mM potassium phosphate buffer (pH 7.6), 15 mM NAD, 0.25 U formate
dehydrogenase. The substrate peptide, f-Met-Ala-Ser, is included at the KM

concentration. The reaction is triggered with the addition of 10 nM Def1 enzyme, and

absorbance is monitored for 20 min at 340 nm.
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Antimicr?binl Activity Assay

Whole-cell antimicrobial activity was determined by broth microdilution
using the National Committee for Clinical Laboratory Standards (NCCLS)
recommended procedure, Document M7-A4, "Methods for Dilution Susceptibility
Tests for Bacteria that Grow Aerobically" (incorporated by reference herein). The
compound was tested in serial two-fold dilutions ranging from 0.06 to 64 mcg/ml. A
panel of 12 strains were evaluated in the assay. This panel consisted of the following
laboratory strains: Staphylococcus alllreus Oxford, Staphylococcus aureus WCUH29,
Enterococcus faccalis I, Enterococcus faecalis 7, Haemophilus influenzae QI,
Hacmophilus influenzae NEMC!, Moraxella catarrhalis 1502, Streptococcus
pneumoniae 1629, Streptococcus pneumoniae N1387, Streptococcus pneumoniae
NI1387, E. coli 7623 (AcrABEFD+) and E. coli 120 (AcrAB-). The minimum
inhibitory concentration (MIC) was determined as the lowest concentration of
compound that inhibited visible gr(i)wth.. A mirror reader was used to assist in

determining the MIC endpoint.
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What is claimed is:

1. A compound according to Formula (1):

R
o b )
H2/ T ‘\.'il 'il H
O H Y_ O
SR H

(1) X =0, NRj or a bond;
Y =0, CH3 or abond
wherein:
R represents:
' Cy.6 alkyl (optionally substituted by alkoxy, halogen, or C 1-3 alkylsulfanyl),

C2-¢ alkenyl (optionally substituted by alkoxy, halogen, or Cj.3
alkylsulfanyl), Cy.¢ alkynyl (optionally substituted by aikoxy, halogen, or C|.
3 alkylsulfanyl), (C_I-I.zl),_,.—pg_ﬁ__c_:a?rchyclp (optionally substituted by alkoxy,
halogen, or C|.3 alkylsulfanyl), (CH7)y—R4 {where R4 is phenyl, furan,
benzofuran, thiophene, benzothiophene, tetrahydrofuran, tetrahydropyran,
dioxane, 1,4-benzodioxane or benzo[1,3]dioxole; R4 is optionally substituted
by one or more Cl, Br, I, Cy_3 alkyl (optionally substituted by one to three F)
or Cy_2 alkoxy (optionally substituted by one to three F)}; .

R represents:
hydrogen, Cy.g alkyl (optioha]ly substituted by hydroxy, halogen, amino,
guanidino, phenyl, pyr.idyl. pymrolyl, indolyl, imidazolyl, furanyl,
benzofuranyl, piperidinyl, morpholinyl, quinolinyl, piperazinyl or
dimethylaminophenyl) or (CH2),—C3.7 carbocycle;

R2 represents:
hydrogen (provided that X is not 0), Cy_3 substituted alkyl, Cp_3 substituted
alkenyl, Co.3 substituted alkynyl, (CH2),—C3.6 substituted carbocycle, aryl,
heteroaryl, heterocyclic, carboxy (provided that X is not NR3 or O) or
aminocarbonyl (provided that X is not NR3 or O);

R3 represents: '
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hydrogen, C)_3 substituted alkyl, phenyl, or may be taken together wit-h R2
and the nitrogen atom to which they are attached to form an optionally
substituted heterocyclic ring which is optionally fused to an aryl, a heteroaryl,
or a second heterocyclic ring; '
5  Xrepresents O, NR3 or a covalent bond;
Y represents O, CH3 or a covalent bond; '
n=0-2;

or a salt, solvate, or physiologically functional derivative thereof.

10 2. A compound as claimed in claim 1, with the following absolute
configuration:
A1 o]
XN M
Rz~ \rr SN N” H
| H i
0O H Y
: : R : X =0, NRj or a bond;
: Y =0, CH; or abond

15 or a salt, solvate or physiologically functional derivative thereof.
}
3, A compound as claimed in ciaim 2, wherein Rl = H; or a salt, solvate or
physiologically functional derivative thereof.
20 4. A compound as claimed in claim 1, wherein X = O; or a salt, solvate, or

physiologically functional derivative thereof.
3, A compound according to claim 4 selected from the group consisting of:

25 N-Butfl-N-(t-butoxycarbonyl}-N'-{(2R)-[(fonnylhydroxyamjno)methyl]J
heptanoyl )-hydrazine.
N-Butyl-N-phenoxycarbonyl-N*{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
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N-ls_obutyl-N-(;-butoxycarbonyl)-N'-[ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-Isobuty}-N-phenoxycarbonyl-N*-{(2R)-[(formylhydroxyamino)methyl}-
heptanoyl }-hydrazine.
5 N-Phenethyl-N-(t-butoxycarbonyl)-N"-{ 2-[ (formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.’
N-Cyclohexylmethyl-N—(t-but;'nxycarbonyl)-N ~{2-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-Benzyl-N-(t-butoxycarbonyl)-N"{ 2-[(formylhydroxyamino)methyl]-
10 heptanoyl }-hydrazine.
N-(3-pyridin-3-yl-propyl)-N-(t-butoxycarbonyl)-N*{ 2-
[(formylhydroxyamino)methyl]-heptanoyl } -hydrazine.
N-(2-Morpholin-4-yl-ethyl)-N-(t-butoxycarbonyl)-N*{ 2-
[(formylhydroxyamino)methyl]-heptanoyl } -hydrazine.
R N-(4-Hydroxy-butyl)-N-(t-butoxycarbonyl)-N*-{ 2-
- [(formylhydroxyamino)methyl}-heptanoyl }-hydrazine.
N-(4-Amino-butyl)-N-(1-butoxycarbonyl)-N"-{ 2-
{(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-(Tetrahydro-pyran-4-yl)-N-(t-butoxycarbonyl)-N*{2-
20 [(formylhydroxyamino)methyl)-heptanoyl }-hydrazine.
N-Methyl-N-(t-butoxycarbonyl)-N"{ 2-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine. -
N-(3-Aminopropyl)-N-{t-butoxycarbonyl)-N"-{2-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
25 N-(t-Butoxycarbonyl)-N"-{ (2R)-[(formylhydroxyamino)methyl)-heptanoyl }-
hydrazine.
N-(3-Hydroxypropyl)-N-(t-butoxycarbonyl)-N* { 2-
[{(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-Butyl-N-(t-butoxycarbonyl)-N"-{(25)-[(formylhydroxyamino)methyl}-
30 heptanoyl }-hydrazine.
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N-Butyl-N-(phenoxycarbony!)-N"-{(2S)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
N-[2-(4-Dimethylaminophenyl)ethyl]-N-(t-butoxycarbonyl)-N"-{2-
[(formylhydroxy amino)methyl]-heptanoyl }-hydrazine.
N-(t-Butoxycarbonyl)-N"-{ 2-[(formylhydroxyamino)methyl)-heptanoyl } -
hydrazine.
N-Pentyl-N-(t-butoxycarbonyl)-N"-{ 2-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.’
N-[2-(1H-Indol-3-yl)-ethyl]-N-(t-butoxycarbonyl)-N*{ 2-
[(formylhydroxyamino)methyl}-heptanoyl)-hydrazine.
N-Isopentyl-N-(t-butoxycarbonyl)-N* {2-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
N-Cyclohexyl-N-(t-butoxycarbony!)-N" { 2-[(formylhydroxyamino)methyi]-
heptanoyl }-hydrazine.’
N-(1-Ethyl-propyl)-N-(t-butpxycarbonyl)-N"-{ 2-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazine.
N-Isopropyl-N-(t-butoxycarbonyl)-N'-{ 2-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
N-Propyl-N-(t-butoxycarbonyl)-N"{ 2-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
N-Ethyl-N-(t-butoxycarbonyly-N'-{2-{(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-Methoxycarbonyl-N"-{ 2-f(formylhydroxyamino)methyl]-heptanoyl } -
hydrazine.
N-{[1-(3,5-Dimethoxyphenyl)-1-methyl-ethoxy]carbonyl }-N-{2-
[(formylbydroxyaminc)methyl]-heptanoyl }-hydrazine.

!
A compound as claimed in claim 1, wherein X = NR3; or a salt, solvate, or

physiologically functional derjvative thereof.

A compound according to claim 6 selected from the group consisting of:
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N-Buty)-N-[(4-methylpiperazin- 1-yl)carbonyl]-N"-{ (2R)-
[(formylhydroxyamino)methy!]-heptanoyl)-hydrazine.
N-Butyl-N-diphenylaminocarbonyl-N" { (2R)-[(formylhydroxyamino)methyl]-
_ heptanoyl }-hydrazine.
N-Butyl-N-(t-butylamino)carbonyl-N'-{ 2-[(formylhydroxyamino)methyl]-
" heptanoyl }-hydrazine.
N-Butyl-N-phenylaminocarbonyl-N'-{ 2-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
N-Butyl-N-[(3,5-dimethyl-4,5-dihydro-isoxazol-4-yl)aminocarbonyl]-N"-{ 2-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-Butyl-N-[( 1-morpholin-4-yl)carbonyl]-N*{2-
[(formylhydroxyaminc)methyl]-heptanoy! }-hydrazine.
N—Phenylaminocarbonyl-N'—lf!—[(formylhydroxyamino)methyl]-4—phenyl—
butanoyl }-hydrazine.
N-Phenylaminocarbony!-N*{ 2-[(formylhydroxyamino)methyl}-hexanoyl } -
hydrazine. '
N-Phenylaminocarbonyl-N"{ 2-[(formylhydroxyamino)methyl]-3-pheny}-
propanoyl }-hydrazine.
N-Phenylaminocarbonyl-N"-{2-[(formylhydroxyamino)methyl]-3-(3,4-
dichlorophenyl)-propanoyl }-hydrazine.
N-Phenylaminocarbonyl-N'-(2-[(formylhydroxyamino)methyl}-heptanoyl } -
hydrazine.
N-(3,4-Dichlorophenylaminocarbonyl)-N"-{2-
[(formylhydroxyarnind)methyl)-heptanoyl }-hydrazine.
N-Phenylaminocarbonyl-N*-{(2R)- [(fonn.ylhydroxyamino)methyl]-
heptanoyl)-hydrazine.
N-(3.4-Dichlorophenylaminocarbonyl)-N*-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl } -hydrazine.
N-[(1-Morpholin-4-yl)carbonyl}-N*( (2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydmine.l
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N-[(2-Methoxyphenyl)aminocarbonyl]-N-{ (2R)-
{(formylhydroxyaminc)methyl]}-heptanoyl } -hydrazine.
N-[(2,4-Dichlorophenyl)aminocarbonyl}-N%-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(2,6-Dichlorophenyl)aminocarbonyl]-N*{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(4-Methyl-piperazin-1-yl)carbonyl]-N-{(2R)-
[(formylhydroxyamino)methyl]-heptanoy! }-hydrazine.
N-[(4-Chloro-3-triflucromethylphenyl)aminocarbonyl]-N*{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(Methyl-phenyl-amino)carbonyl]-N*-{(2R)-
[(formylhydroxyaminc)methyl]-heptanoyl }-hydrazine.

A conipound as claimed in claim 1, wherein X is a covalent bond; or a salt,

solvate, or physiologically functional derivative thereof.
A compound,according to claim 8 selected from the group consisting of:

N-[(Phenylaminocarbonyl)-carbonyl]-N*{ (2R)-
[(formylhydroxyaminc)methyl]-heptanoyl }-hydrazine.
N-Butyl-N-{[1-(t-butoxycarbonyl)-piperidin-4-yl]-carbonyl }-N*{ 2-
[(formylhydroxyamind)methyl]-heptanoyl }-hydrazine.
N-Butyl-N-[{(} -t;butoxycarbonyl)-pyrrolidin—(2S)-y1]carbonyl }-N-{2-
[(formylhydroxyaminn«)metilyl]-heptnnoyl }-hydrazine.
N-Butyl-N-({(1-t-butylaminocarbonyl)piperidin-4-ylJcarbonyl } }-N™- [ 2-
[(formythydroxyamine)methyl]-heptanoyl}-hydrazine.
N-Butyl-N-{[(1-t-butylcarbonyl)piperidin-4-yl]carbonyl ) }-N-{ 2-
[(formylhydroxyamino)methyl}-heptanoyl}-hydrazine.
N-Butyl-N-[(1,2,3,4-tetrahydro-quinoxalin-2-yl)carbonyl])-N*{ 2-
[(formylhydroxyaminc)methyl}-heptanoyl ) -hydrazine.
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N-(p-Melhoxyphenylan-etyl)-l\:f'-{(2R)-[(fonnylhydroxyamino)melhyl]- :
heptanoyl }-hydrazine.

N-Phenoxyacetyl-N*{(2R)-[(formylhydroxyamino)methyl]-heptanoyl } -
hydrazine.

N-{(p-Methoxy-phenoxy)acetyl]-N"{ (2R)-{(formythydroxyamino)methyl]-
heptanoy-l }-hydrazine.

N-(2,6-Dichlorophenyl-acetyl}-N"-{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.

N-(3,4-Dichlorophenylacetyl)-N* { (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.

N-(Ethoxycarbonyl)carbonyl)-N*{ (2R)-{(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine. )

N-(2,4-Dichlorophenylacetyl)-N*{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl } -hydrazine.‘

N-[(Benzofuran-2-yl)carbonyl]-N*-{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.

N-(2,3-Dichlorophenoxyacetyl)-N'-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine,

N-(3,4-Dimethoxyphenylacetyl)-N"{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.

N-[(1H-Indol-2-yl)carbonyl}-N"-{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.

N-f(2-Methyl-pyridin-3-yl)carbonyl]}-N-{(2R)-
{(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.

N-[(5-Methoxy-benzofuran-2-yl)carbonyi]-N*-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl } -hydrazine,

N-[(2,3-Dihydm~b§nzo[ 1 ,4]diloxin-(2S)~yl)cnrbonyl]-N'— [(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.

N-[(Quinolin-2-yl)carbonyl]-N*{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
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N-[(1,2,3,4-Tetrahydro-quinolin-6-yl)carbonyl]-N*-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(Tetrahydro-furan-(2S)-yl)carbony!}-N-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(Tetrahydro-furan-(2R)-yl)carbonyl]-N*-{(2R)-
[(formylhydroxyamino)methyl}-heptanoyl }-hydrazine.
N-[(3-Methyl-benzofuran-2-yl)carbonyl])-N- { (2R)-
{(formylhydroxyamino)methy!}-heptanoyl }-hydrazine.
N-[(Pyridin-2-yl)acetyl]-N"*{(2R)-[( formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-{3-[3-(4-Methoxybenzyl)- 1 H-benzoimidazol-2-yl]-propanoyl }-N- | (2R)-
((formylhydroxyaminc)methyl]-heptanoyl }-hydrazine.
N-[(Pyrimidin-2-y]l)carbonyi}-N™{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl)-hydrazine,
N-[(2-Methyl-5,6,7,8-tetrahydro-[1 .Blnaphthyridin-3-yl)carbonyl]-N-{(2R)-
[(formylhydroxyamina)methyl]-heptanoyl }-hydrazine.
N-[(lsoquinolin-3-yl)cnrbonylil-N '-((2R)—[(fonnylhydroxyaminojmethyl]—
heptanoyl }-hydrazine.
N-[(S,G,'I.S—Tetrahydro-[l.B]naphthyridin-Z-yl)carbonyl]-N “{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
'N—(Phcnylacetyl)-N‘-{2-[(formylhydroxyamino)methyl]-heptanoyl}-
hydrazine. '
N-[(3 .4-Dihyciro~2H—bcnzo[b] (1,4]dioxepin-7-yl)carbonyl]-N"-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl } -hydrazine.
N-[(1-Methyl-2,5-dioxo-imidazolidin-4-yl)acetyl]-N*((2R)-
[(formylhydroxyamino)methyl]-heptanoyl } -hydrazine.
N-(Phenylacetyl)-N{ 2-{(formylhydroxyamino)methyl]-3-phenyl-
propanoyl}-hydrazine.
N-(Phenylacctyl)-N'—{2—[(fonnylhydroxyamino)methyl]-S-(3.4-
dichloro)phenyl-propanoy! }-hydrazine.
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N-{(4-Imidazol-1-yl)benzoyl]-N*-{(2R)-[(formylhydroxyamino)methyl)-
hepta.noyl}-hydrnzine.'
N-{[1-Methyl-5-o0x0-2-S-(pyridin-3-yl)-pyrrolidin-(3S)-yl}carbonyl }-N>-
{(2R)-[(formylhydroxyamino)methyl}-heptanoyl }-hydrazine.
N-[(1,2-Dihydro-cinnolin-4-yl)carbonyl]-N-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[4-(4-Acctylpiperazin-1-yl)phenoxyacetyl]-N-((2R)- *
[(formylhydroxyamino)methyl}-heptanoyl } -hydrazine.
N-Phenylacetyl-N*-{ (2R)-[(formylhydroxyamino)methyl]-heptanoyl)}-
hydrazine. '
N-{[1-Benzyl-5-oxo-pyrrolidin-(2S)-yl]-carbonyl }-N*-{ (2R)-
[(formylhydroxyaming)methyl]—hcptanoyl }-hydrazine.
N-{[1-Benzyl-S-oxo-pyrrolidin-(2R)-yl]-carbonyl }-N-{(2R)-
[(formylhydroxyamino)methyl}-heptanoyl }-hydrazine,
N-[(55)-Benzyl-3,6-dioxo-piperazin-(2S)-yacetyl]-N-{ (2R)-
[(formylhydroxyamind)imethyl]-heptanoyl }-hydrazine.
N-[(Quinolin-4-yl)carbonyl]-N"{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-{(Quinolin-8-yl)carbony!]-N -{(2R)-[(formylhydroxyamino)methyl]-
heptanoyi} -hydrazine.
N-[(1,2,3,4-Tetrahydroquinolin-8-yl)carbonyl}-N-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-(N“-Acetyl-L-tyrosyl)—N‘-{(2R)-[(fonnylhydroxyamino)methyl]—
heptanoyl}-hydrazine,
N-[(1-Acety!-1,2,3,4-tetrahydro-quinolin-6-yl)carbonyl]-N"-{ (2R)-
[(fonnyihydroxy amino) methyl])-heptanoyl }-hydrazine.
N-{(1H-Benzoimidazol-2-yl)carbonyl]-N-{ (2R)-
[(formylhydroxyaminc)methyl]-heptanoyl ) -hydrazine.
N-{[1-(2-Hydroxyacetyl)-1,2,3,4-tetrahydro-quinolin-6-yljcarbonyl }-N™-
{(2R)-{(formylhydrox3lra1ﬁino)methyl]-heptanoyl}—hydrazinc.
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N-[(1H-Indol-5-yl)carbonyl]-N™-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.

N-{4-[Methyl-(4,6-dimethylpyrimidin-2-yl)-amino]benzoyl }-N*{ (2R)-
[(formylhydroxyamino)methyl])-heptanoyl }-hydrazine).

N-[(1-Benzo(1,3]dioxol-5-yl)carbonyl]-N-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.

N-{[4~(3,5-Dimethyl-pyrazol-1-yl)methylJbenzoyl }-N*-{ (2R)-
{(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.

N-[4-(Morpholin—4—yl)-benzoyi]-N'—[(2R)-[(formylhydll'oxyamino)methyl]-
heptanoyl }-hydrazine.

N-[4-Hydroxy-3-(morpholin-4-yl)methyl-benzoyl]-N*-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.

N-(3-Hydroxy-3-methyl-Butanoyl)-N'-| (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.

N-(4-Methylamino-benzoyl)-» -{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.

N-[(1-Isopropyl- 1H-benzotriazol-5-yl)carbonyl]-N-{ (2R)-
[(formylhydroxyamino)methyl)-heptanoyl }-hydrazine.

N-{(1,2,3,4-Tetrahydro-isoquinolin-(3S)-yl)carbonyl]-N"- {(2R)-
{(formylhydroxyamino)methyl])-heptanoyl }-hydrazine.

N-{(5-Chloro-benzofuran-2-yl)carbonyl}-N"{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.

N-{[1 -(Dimethylaminocarbonylmelhyl)-3.4—dihydm—2H-quinolin—6-
yllcarbonyl }-N-{(2R) -[(formylhydroxyamino)methyl]-heptanoyt } -
hydrazine.

N-[(2,2-Difluoro-benzo[1,3]dioxol-4-yl)carbonyl]-N-{ (2R)-
[(formylhydroxyaminc)methyl]-heptanoy! }-hydrazine.

N-{(5-Amino-benzofuran-2-yl)carbonyl]-N-{(2R)-
[(formylhydroxyamino)methyl)-heptanoyl }-hydrazine.

N-[(4-0xo-l.2-dihydro-4H-pyrrolo[3,2.1-ij]quinolin—S—yl)carbonyl]-N -
{(2R)-[(formylhydroxyamino)methyl}-heptanoyl }-hydrazine.

-90-
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N-[(7-Hydroxy-benzofuran-2-yi)carbonyl]-N-[(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(6-Methoxy-benzofuran-2-ylacetyl]-N-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(5-Acetamidobenzofuran-2-yl)carbonyl]-N"-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(2,3-Dihydro-benzo[ 1 .4](Iioxin-6-yl]carb6nyl]-N'- [(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(3-Amino-4,6-dimethyl-furo[2,3-b]pyridin-2-yl)carbonyl]-N-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine. .
N-[(2-Methyl-5,6,7,8-tetrahydro-[ 1,6 naphthyridin-3-yl)carbonyl]-N*- { (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(6-Fluoro-4H-benzo[ | ,3]dioxin-8-yl)carbonyl]-N*{(2R)-
[(formylhydroxyamiﬂo)melhyl]-heptanoyl }-hydrazine.
N-[(7-Amino- 1H-indol-2-yl)zarbonyl)}-N"-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(1-Methyl-1,2 ,3,4-tetrahydro-quinolin-6-yl)carbonyi]-N"-{(2R)-
[(formylhydroxy amino) methyl])-heptanoyl }-hydrazine.
N*-[(6,7,9,10,12,13,15,16-Octahydro-5,8,11,14,17-pentaoxa-
benzocyclopentadecen-2-yl)carbonyl]-N-{ (2R)-
[(fomylhydmxyanﬁﬂo)methyl]—heptauoyl}-hydrazine.
N-[(2-Benzo[1 .3]dioxol-5-yljacetyl]-N “{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-Pentanoyl-N'-{2-[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-Benzoyl-N'-{2-[(formylhydroxyamino)methyl]-heptanoyl } -hydrazine.
N-Trifluoroacetamido-N"-{ 2-[(formythydroxyamino)methyl]-heptanoyl }-
hydrazine.
N-[(3-Hydroxy-naphthalen-2-yl)carbonyl]-N*{2-
[(fonnylhydroxyaminp)mcthyl]-heptanoyl }-hydrazine.
N-Phenylacetyl-N'—[2-[(form3_r]hydroxyanﬂno)methyl]-heptanoyl}-hydrazine.

-9] -
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N-[(Furan-Z—yl)carboni(l]-N'— {(2R)-[(formylhydroxyamino)methyl]-
" heptanoyl}-hydrazine.
N-(4-Methoxybenzoyl):N'-{(2R)-[(fonnylhydmxyamino)methyl]-
heptanoyl }-hydrazine.
N-[(1H-Indol-3-yl)acetyl]-N"-( (2R)-[(formylhydroxyamino)methyl}-
heptanoy! }-hydrazine. _
N-(4-Dimethylaminobenzoyl)-N*{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-(2-Hydroxybenzoyl)-N"-{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-[{Piperidin-4-yl)carbonyl]-N'-{ (2R)-[(formylhydroxyamino)methyi]-
heptanoyl}-hydmzine.
N-[(1,2,5,6-Tetrahydro-pyridin-3-yhcarbonyl]-N-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-{(7-Methoxy-benzofyran-2:yl)carbonyl:N*-{ (2R)-
" [(formylhydroxyamino)methyl)-heptanoyl }-hydrazine.
N-[(3-Chloro-4-methoxy-phenyl)acetyl]-N-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[(1H-Pymrol-2-yl)carbonyl}-N"-{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-[(Quinolin-7-yl)carbonyl)-N"-{ (2R)-[(formylhydroxyamino)methyl}-
heptanoyl}-hydrazine.
N-{(Pyridin-2-yl)carbonyl]-N*{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.
N-(4-Chloro-3-methoxy-benzoyl)-N* { (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine. '
N-(3-Methoxybenzoyl)-N'-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine. -
N-[(Quinolin-3-yl)carbonyl]-N*-{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine.

. =92~
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N-[(5-Methyl-2-phenyl-oxazol-4-yl)carbonyl}-N"{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[{(Quinoxalin-2-yl)carbonyl]-N-{(2R)-[(formylhydroxyamino)methyl}-
heptanoyl }-hydrazine.
N-(Phenylacetyl)-N"-{2-[(formylhydroxyamino)methyl]-4-phenylbutanoyl } -
hydrazine.
N-[(3-Methoxy-quinoxalin-2-yl)carbonyl]-N*-{ (2R)-
[(formylhydroxyamino)methyl}-heptanoyl }-hydrazine.
N-[(2,6-Dimethoxypyridin-3-yl)carbonyl]-N"-{(2R)-
[(formylhydroxyamino)methyl}-heptanoyl }-hydrazine,
N-[(N"-Methylsulfonyl)-lftyrésyl]-N'-{ (2R)-[(formylhydroxyamino)methyl]-
heptanoyl}-hydrazine.
N-{[5-Oxo-pyrrolidin-(2S)-yl]carbonyl }-N"-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-[{(4-(Pyrrol- 1-yl)benzoyl]-N-{(2R)-[(formylhydroxyamino)methyl]-
heptanoyl }-hydrazine. '
N-(4-Acetamidobenzoyl)-N"-{ (2R)-[(formylhydroxyamino)methy]]-
_ heptanoyl}-hydrazine.
N-[(3-Cyclopentyloxy-4-methoxy)benzoyl]-N*- { (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-(Phenylacetyl)-N™-{2-[(formylhydroxyamino)methyl]-3-cyclopentyl-
propanoyl }-hydrazine.
N-{(7-Methoxy-benzofuran-2-yl)carbonyl]-N*{2-
[(formylhydroxyamino)methyl)-3-cyclopentyl-propanoyl ) -hydrazine.
N-[3-(Morpholin-4-yl)propanoyl]-N*{ (2R)-'[(fonnylhydroxyanﬁno)methyl]-
heptanoyl }-hydrazine.
N-{(2,3-Dihydro-benzofuran-5-yl)carbonyl]-N-{ (2R)-
[(formylhydroxyamino)methyl]-heptanoyl }-hydrazine.
N-{(4,6-Dimethoxy-pyrimidin-2-yl)benzoyl]-N-{(2R)-
[(formylhydroxyamino)methyl]-heptanoyl } -hydrazine.

-93.-
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N-[(2-Trifluoromethyl-5,6,7,3-tetrahydro-naphthyridin-2-yl)carbonyl]-N*
. - {(2R)-[{formylhydroxyamino)methyl]-heptanoyl } -hydrazine.
N-[(9H-beta-Carbolin-3-yl)carbonyl]-N*-{ (2R)-
[(formylhydroxyamino)methyl}-heptanoyl }-hydrazine.

A method of treating a bacterial infection by administering to a subject in

need of treatment a compound according to claim 1.

-94 -
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INHIBIDORES DE PEPTIDO-DEFORMILASA
CAMPO DE LA INVENCION

La presente invencién se refiere al uso de nuevos com—
puestos antibacterianos y a comp051c1ones farmacéuticas que
contlenen estos compuestos como 1nh1b1dores de péptido-
deformilasa. _

ANTECEDENTES DE LA INVENCION

El iniciador bacteriano metionil-tRNA es modificado por
metionil-tRNA-formiltransferasa (FMT) para producir formil-
metionil-tRNA. La formil-metionind (f-met) es seguidamente
incorporada en el N terminal de los polipéptidos recientemen-
te sintetizados. La polipéptido-deformilasa (PﬁF o Def) de-
formila seguidamente los productos de traduccidn primarios
para producir N-metionil-polipéptidos. La mayoria de las pro-
teinas intracelulares son -adicionalmente tratadas por metio-
nina-amino-peptidasa (MAP) para pProducir ‘el péptido maduro y
metionina libre, que es reciclada. La PDF Y la MAP son ambas

esenciales para el crecimiento bacteriano, y la PDF es reque-

rida para la actividad de la MAP. Esta serie de reacciones se.

denomina el ciclo de metionina (Figura 1).

Polipéptido /
Met- \'
Polipéptido M‘et-tI1{NA
: |
DEF T J‘ EMT
F-Met-
° F-Met-tRNA

Polipéptido

N,

Figura l. El1 ciclo de la metionina.
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Hasta la fecha, los genes homélogos de polipéptido-
deformilasa se han encontrado en bacterias, en plantas que
contienen cloroplastos, en ratones y en seres humanos. Las
proteinas de las plantas tienen una codificacién nuclear pero
parece que portan una seflal de localizacién de cloroplastos.
Esto eslcongruente con la observacién de que el RNA de-cloro-
plastos y los procédimientos de sintesis de proteinas son al-
tamente similares a los de las eubacterias. Aunque hay una
informacién limitada sobre la expresién de proteinas de homé-
logos de genes-de PDF de mamiferos (Bayer Aktiengesellschaft.
patente WO 2001/42431) no se ha demostrado hasta la fecha

ningin papel funcional para tales proteinas (Meinnel. T.,

Paarasitology Today 16(4), 165-168, 2000).

La polipéptido-deformilasa se encuentra en todas las eu-
bacterias para las que esti diponible la informacién de se-
cuencias genémicas de cobertura. La diversidad de secuencias
entre los homélogos de PDF es elevada, con una identidad muy
pequefia de 20% entre secuencias distantemente relacionadas.
Sin embargo, la conservacién alrededor del sitio activo es
muy elevada, con varios . residuos completamente conservados,
incluida una cisteina y dos histidinas que se requieren para
coordinar el metal del sitio activo (Meinnel, T. et al., J.
Mol. Biol. 267, 749-761, 1997).

La PDF se reconoce que es una diana antibacteriana

atractiva, ya que esta enzima se ha demostrado que es esen-

cial para el crecimiento bacteriano in vitro (Mazel, D. et

al., EMBO J. 13 (4), 914-923, 1994), no se cree que esté in-
volucrada en la sintesis de proteinas eucariéticas (Rajagopa-
lan et al., J. Am. Chem. 'Soc. 119, 12418-12419, 1997), y esté

universalmente conservada en procariotas (Kozak, M., Micro-

"biol. Rev. 47, 1-45, 1983). Por lo tanto, los inhibidores de
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PDF pueden servir potencialmente como agentes antibacterianos
de amplio espectro.
SUMARIO DE LA INVENCION

La presente invencidn incluye nuevos compuestos antibac-
terianos representados por la férmula (1) posterior y su uso
como inhibidores de PDF.

DESCRIPCION DETALLADA DE LA INVENCION

En un aspecto de la presente invencién, se proporcina un
compuesto de fd4rmula (1):

T1_ 0 0
x_ N PIg
Rf/ Twr/ \T/JL\r/“\T H
O H Y OH
1 \R

(1) X = 0, NR; o un enlace

Y= 0, CH; o un enlace

en la cual:

R representa:

alguilo Cz-¢ (opcionalmente sustituide con alcoxi, halé-
geno o alquilsulfanilo C;.3), alquenilo C;-¢ {opcionalmente
sustituido con alcoxi, hal6bgeno o alquilsulfanile C;-3), al-
quinilo Cz-¢ (opcionalmente sustituido con alcoxi, halégeno o
alquilsulfanilo C;-3}, (CHz}a-carbociclo C;3-¢ (opcionalmente
sustituido con alcoxi, halégeno o alquilsulfanilo Cj-3,
(CHz2),~R4 {en donde R4 es fenilo, furano, benzofurano, tiofe-
no, benzotiofeno, tetrahidrofurano, tetrahidropirano, dioxa-
no, 1,4-benzodioxano o benzo{1l,3)dioxol; R4 est& opcionalmen-
te sustituido con uno o mis Cl, Br, I, alquilo C;.3 (opcional-
mente sustituido con uno a tres F) o alcoxi Cj-2 (opcionalmen-
te sustituido con uno a tres F)};

Rl representa:

hidrégeno, alquilo Cj ¢ (opcionalmente sustituido con



10

15

20

25

-4-

hidroxi, halégeno, amino, guanidino, fenilo, piridilo,

pirrolilo, indolilo, imidazolilo, furanilo, benzofurani-

lo, piperidinilo, morfoiinilo, quinolinilo, piperazinilo

o dimetilaminofenilé) o (CHp)j,-carbociclo Ci.q;

R2 representa:

hidrégeno {con la condicién de que X no es 0), alquilo

Ci-3 sustituido, alquenilo Cp_3 sustituido, alquinilo Cj.3

sustituido, (CHz)y—carbociclo Cs_¢ sustituido, arilo,

heterocarileo, heterociclico, carboxi (con la condicién de
que X no es NR3 ni O0) o aminocarbonilo (con la condicién

de que X no es NR3 ri 0);

R3 representa:

hidrégeno, alquilo ébg sustituido, fenilo o se puede to-

mar conjuntamente con R2 y el étomq de nitrégeno al que

estan unidos para formar un anillo heterociclico opcio-

nalmente sustituido Que estd opcionalmente condensado a

un anillo de arilo, heteroarilo o un segundo heteroci-

clico;

X representa O, NR3 o un enlace covalente;

Y representa O, CH; o un enlace covalente;

n = 0-2;

0 una sal, solvato o derivado fisiolégicamente funcional del
mismo.

En esta invencién, el grupo Rl mas preferido es hidrége-
no. Ademds de ello, en esta invencién la configuracién abso-
luta mas preferida de los compuestos de fébrmula (1) se indica
a continuacién:

T1 0
X N
R2” \]f/ ~N ®
| H
0 H

Y\R

/jix
T H
OH

X = 0, NR3 o0 un enlace;

yo
&
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Y =:O, CHz0 un enlace

En un segundo aspecto de la presente invencién, se pro-
porciona un compuesto dé férmula (1) en el que X = O, y R,
R1l, R2, R3, R4, Y y n son como se definieron anteriormente; o
una sal, solﬁato o derivado fisiolégicamente funcional del
mismo.

En un tercer aspecfo de la presente invencién, se pro-
porciona un compuesto de férmula (1) en la que X = NR3 y R,
R1l, R2, R3, R4, Y y n son como se definieron anteriormente; o
una sal, solvato o derivado fisioldgicamente funcional del
mismo.

En un cuarto aspecto de la presente invencién, se pro-
porciona un compuesto de férmula (1) en la que X es un enlace
covalente y R, Rl, R2, R3, R4, Y y n son como se definieron
anteriormente; o una sal, solvato o derivado fisioldégicamente
funcional del mismo.

Tal como se usa enlla presente memoria descriptiva, el
término “alquilo” se refiere a un radical hidrocarbonado sa-
turado de cadena lineal o ramificada. Ejemplos de “alquilo”
come se usa en la presente memoria déscriptiva incluyen, pero
sin limitacién, metilo, etilo, n-propile, isopropilo, n-
butilo, isobutilo, t-butilo, n-pentilo, isopentilo, hexilo y

Tal como se usa enlla presente memoria descriptiva, la
expresién “alquilo sustituido” se refiere a un radical hidro-
carbonado saturade -de cadena lineal o ramificada, opcional-
mente sustituido con sustituyentes seleccionados entre el
grupo que incluye alquiio C;.3 (opcionamlente sustituido con
uno a tres &tomos de fliros), alquenilo Cz-3, alquinilo C;.3,
alcoxi Ci-» (opcionalmente sustituido con uno a tres Atomos de
flaor), sulfanilo, sulfinilo, sulfonilo, oxo, hidroxi, mer-

capto, amino, guanidino, carboxi, aminocarbonilo, arilo, ari-

o

¥

i
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loxi, hetercarilo, heteroariloxi, heterociclico, aminosulfo-
nilo, sulfonilamino, carboxiamido, ureido, nitro, ciano vy
halégeno, estando permitidos miltiples grasos de sustitucién.

Tal como se usa en la presente memoria descriptiva, el
término “alquenilo” se refiere a un radical hidrocarbonado de
cadena lineal o ramificada que tiene al menos un enlace doble
carbono-carbono. Ejemplos de “alquenilo”, tal como se usa en
la presente memoria desériptiva, incluyen, pero sin limita-
cién, etenilo y propenilP.

Tal como se usa en la presente memoria descriptiva, “al-
quenilo sustituido” se refiere a un radical hidrocarbonado de
cadena lineal o ramificada que tiene al menos un enlace doble
carbono-carbono, opcionalmente sustituido con sustituyentes
seleccionados entre el grupo que incluye alquilo Cj-3 (opcio-
nalmente sustituido con uno a tres F), amino, arilo, ciano y
halégeno, estando permit?dos miltiples grados de sustitucién.

Tal como se usa en la.presente memoria descriptiva, el
término “alquinilo” se refiere a un radical hidrocarbonad de
cadena lineal o ramificada que tiene al menos un enlace tri-
pPle carbono-carbono. Ejemplos de “alquinilo”, tal como se usa
en la presente memoria descriptiva, incluyen, pero sin limi-
tacién, acetilenilo y l-propinilo.

Tal como se usa enlla presente memoria descriptiva, 1la
expresién “alquinilo sustituido” se refiere a un radical
hidrocarbonado de cadena lineal o ramificada que tiene al me-
nos un enlace triple carbono-carbono, opcionalmente sustitui-
do con sustituyentes seleccionados entre el grupo que incluye
alquilo C;.; (opcionalmente sustituido con uno a tres F), ami-
no, arilo y halégeno, estando permitidos maltiples grados de
sustitucidn.

Tal como se usa en la presente memoria descriptiva, el

término “halégeno” se refiere a fltor (F), cloro (Cl), bromo

W

G;‘?f
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{Br) o Yodo (I} y “halo” se refiere a los radicales de halé-
genos fluor, cloro, bromo y yodo.

Tal como se usa en la presente memoria descriptiva, el
término “carbociclo” se refiere a un radical hidrocarbonado
ciclico no aromitico que tiene de tres a siete &tomos de car-
bono. Para los carbociclos con anillos de cinco a siete miem-
bros, se permite un enlace doble en el anillo. Ejemplos de
grupos de “carbociclo” incluyen, pero sin limitacién, ciclo-
propilo, ciclobutilo, ciclopentilo, ciclopentenilo, ciclo-
hexilo y cicloheptilo.

Tal como se usa en la presente memoria descriptiva, la
expresién “carbociclo sustituido” se refiere a un radical
hidrocarbonado ciclico no aromético que tiene de tres a siete
atomos de carbono, y que estid opcionalmente sustituido con
sustituyentes seleccionados entre el grupo que incluye alqui-
lo C;-3 (opcionalmente sugstituido con uno a tres F), alquenilo
C2-3, alquinilo C;.3, alcoxi C;-; (opcionalmente sustituido con
uno a tres F}, sulfanilo, sulfinilo, sulfonilo, oxo, hidroxi,
mercapto, amino, guanidino, carboxi, aminocarbonilo, arilo,
ariloxi, heteroarilo, hférociclico, aminosulfonileo, sulfoni-
lamino, carboxiamido, nitro, ureido, ciano y haldgeno, estan-
do permitidos miltiples ¢rados de sustitucién. Para carboci-
clos con anillos de cinco a siete miembros, estando permitido
un enlace doble en el anillo.

Tal como se usa en la presente memoria descriptiva, el
término “arilo” se refiere a un anillo de benceno opcional-
mente sustituido ¢ a un anillo de benceno opcionalmente sus-
tituido condensado con uno o mds anillos de benceno opcional-
mente sustituidos para formar un sistema de anillos. Ejemplos
de sustituyentes opcionales incluyen alquilo Cj- sustituido,
alquenilo Cj.; sustituido, alquinilo C,.j sustituido, heteroa-

rilo, heterociclico, arilo, alcoxi Cj;.; (opcionalmente susti-
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tuido con uno a tres F), ariloxi, aralcoxi, acilo, aroilo, pq
heteroaroilo, aciloxi, aroiloxi, hetercaroiloxi, sulfanilo, \%?
sulfinilo, sulfonilo, aminosulfonilo, sulfonilamino, car-
boxiamido, aminocarboniio, carboxi, oxo, hidroxi, mercapto,
5 amino, nitro, ciano, halégeno o ureido, estando permitidos
maltiples grados de sustitucién. Tal anillo o sistema de ani-
llos puede estar opcionalmente condensado a uno o mas anillos
de arilo opcionalmente sustituidos (incluidos anillos de ben-
ceno), anillos carbociclicos o anillos heterociclicos. Ejem-
10 plos de grupos “arilo” incluyen, pero sin limitacién, fenilo,
-naftilo, tetrahidronaftilo, bifenilo, indanilo, antracilo o
fenantrilo, asi como sus derivados sustituidos. .
Tal como se usa en la presente memoria descriptiva, el
término “hetercarilo” se refiere a un anillo aromdtico de
15 cinco a seis miembros monociclico opcionalmente sustituido
que contiene uno o mas sustituciones heteroaromiticas selec-
cionadas entre S5, SO, Séz, O, N o N-6xido, o a uno de tales
anillos arométicos condepsado con uno o mas anillos opcional-
mente sustituidos, como anillos de heteroarilo, anillos de
20 arilo, anillos heterociclicos o anillos carbociclicos (por
ejemplo, un sistema de anillos biciclico o triciclico). Ejem-
plos de sustituyentes opcionales se seleccionan entre el gru-
PO que incluye alquilo €;.3 sustituido, alquenilo C2-3 susti-
tuido, alquinilo Cz-3 sustituido, heteroarilo,, heterociclico,
25 arilo, alcoxi C;-3 {opcionalmente sustituido con uno a tres
F), ariloxi, aralcoxi, acilo, aroilo, heteroaroilo, aciloxi,
aroiloxi, heterocaroiloxi, sulfanilo, sulfinilo, sulfonilo,
aminosulfonilo, sulfonilamino, carboxiamido, aminocarbonilo,
carboxi, oxo, hidroxi, mercapto, amino, nitro, ciano, halége-
30 no o ureido, estando permitidos miltiples grados de sustitu-
cién. Ejemplos de grupos “hetercarilo” usados en la presente

invencién incluyen, perc sin limitacién, benzoimidazolilo,
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benzotiazolilo, benzoisctiazolilo, berzotiofenilo, benzopira-
zinilo, benzotrizolilo, benzo[1l, 4jdioxanilo, benzofuranilo,
9H-*-carbolinilo, cinolinilo, furanilo, furol[2, 3-
blpiridinilo, imidazolilo, imidazolidinilo, imidazopi;idini—
lo, isoxazolilo, isotiazolilo, isoquinolinilo, indelilo, in-
dazolilo, indolizinilo, naftiridinilo, oxazolilo, oxotiadia-
zolilo, oxadiazolilo, ftalazinilo, piridilo, pirrolilo, piri-
nilo, pteridinilo, fena;inilo, pirazolilo, piridilo, pirazo-
lopirimidinilo, pirrolizinilo, piridazilo, pirazinilo, piri-
midilo, 4-oxo-1,2-diﬁidro—4H—pirrolo[3,2,1-ij]-quinolin—4-
ilo, quinoxalinilo, quinazolinilo, gquinolinilo, quinolizini—
leo, tiofenilo, triazolilb, triazinilo, tetrazolopirimidinilo,
triazolopirimidinilo, tetrazolilo, tiazolilo, tiazeolidinilo y
sus versiones sustituidas.

Tal como se usa en la presente memoria descriptiva, el
término “heterociclico” se refiere a un anillo de tres a sie-
te miembros que contiene uno o m&s restos heterocatémicos se-
leccionados entre 8§, S0, 802, O, N o N-6xido, opcionalmente
sustituido con sustituyentes seleccionados entre el grupo que
incluye alquilo C;.3 sustituido, alquenilo C, sustituido, al-
quinilo C2.3 sustituido, hetercarilo, heterociclico, arilo,
alcoxi Cj-3 (opcionalmenté sustituido con uno a tres F), ari-
loxi, aralcoxi, acilo, aroilo, heteroaroilo,'aciloxi, aroi-
loxi, heteroaroiloxi, suifanilo, sulfinilo, sulfonilo, amino-
sulfonilo, sulfonilamino, carboxiamido, aminocarbonilo, car-
boxi, oxo, hidroxi, mercapto, amino, nitro, ciano, halégeno o
ureido, estando permitidos miltiples grados de sustitucién.
Tal anillo puede ser saturado o tener uno o mas grados de in-
saturaciébn. Tal anillo p@ede estar opcionalmente condensado a
uno o mis de otro(s) anillo(s) “heterociclico(s)” opcional-
mente sustituido(s), anillos(s) de arilo, anillo(s) de hete-

roarile o anillo(s) carbociclico(s). Ejemplos de restos
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“heterociclicos” incluvyen, pero sin limitacién, 1,4-
dioxanilo, 1,3-dioxanilc, pirrolidinilo, pirrolidin-2-onilo,
piperidinilo, imidazolidin-2,4-dionapiperidinilo, piperazini-
lo, piperazino-2,5-dionilo, morfilinilo, dihidropiranilo,
dihidrocinolinilo, 2,3-dihidrobenzo[l,4]dioxinilo, 3,4-
dihidro-2H-benzo[b] [1,4]-dioxepinilo, tetrahidropiranilo,
2,3-dihidrofuranilo, 2,3-dihidrobenzofuranilo, dihidroisoxa-
zolilo, tetrahidrobenzodiazepinilo, tetrahidroquinolinilo,
tetrahidrofuranilo, tetrahidronaftiridinilo, tetrahidropuri-
nilo, tetrahidrotiopiranilo, tetrahidrotiofenilo, tetrahidro-
quinoxalinilo, tetrahidropiridinilo, tetrahidrocarbolinilo,
4H-benzo[1,3]-dioxinilo,' benzo[1l, 3]dioxonilo, 2,2-
difluorobenzo-[1, 3]-dioxonilo, 2,3-dihidro-ftalazino-1, 4-
dionilo, isoindol-1,3-dionilo o similares.

Tal como se usa en.la presente memoria descriptiva, el
término “alcoxi” se reféere al grupo -OR,, en el que R, es
alquilo como se definié con anterioridad. Ejemplos de grupos
alcoxi utiles en la presente invencién incluye, pero sin li-
mitacién, metoxi, difluorometoxi, trifluorometoxi, etoxi, n-
propoxi, isopropoxi, n-butoxi y t-butoxi.

Tal como se usa en la presente memoria descriptiva, el
término “aralcoxi” se refiere al grupo -OR,R,, en el que R, es
alquilo y Ry, es arilo como se definieron con anterioridad.

Tal como se usa en la presente memoria descriptiva, -el
término “ariloxi” se refiere al grupo -OR,, en el que R, es
arilo como se definié con anterioridad.

Tal como se usa en la presente memoria descriptiva, el
término “mercapto” se refiere al grupo ~-SH.

Tal como se usa en la presente memoria descriptiva, el
término “sulfanilo” se refiere al grupo -SR,, en el gque R, es
alguilo sustituide, carbociclo sustituido, arilo, heteroarilo

o heterociclico, como se definieron con anterioridad.

N
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Tal como se usa en la presente memoria descriptiva, el
término “sulfinilo” se refiere al grupo -S(0O)R,, en el que R,
es alquilo sﬁstituido, carbociclo sustituido, arilo, heteroa-
rilo o heterociclico, como se definieron con anterioridad.

Tal como se usa en la presente memoria descriptiva, el
término “sulfonilo” se refiere al grupo -S(0):R,, en el que R,
es alquilo sustituido, carbociclo sustituido, arilo, heteroa-
rilo o heterociclico, como se definieron con anterioridad.

Tal como se usa en la presente memoria descriptiva, el
término “oxo” se refiere' al grupo =0.

Tal como se usa en la presente memoria descriptiva, el
término “hidroxi” se refiere al grupo -OH.

Tal como se usa en la presente memoria descriptiva, el
término “amino” se refiere al grupo -NH,. El grupo amino esta
opcionalmente sustituido con alquilo sustituido, carbociclo
sustituido, arilo, heteroarilo o heterociclico, como se defi-
nieron con anterioridad.

Tal como se usa en la presente memoria descriptiva, el
término “ciano” se refiere al grupo -CN.

Tal como se usa eﬁ la presente memoria descriptiva, el
téermino “aminosulfonilo” se refiere al grupo -S5S(0),NH;. E1l
grupo éminosulfonilo estd opcionalmente sustituido con alqui-
lo sustituido, carbociclo sustituido, arilo, heterocarilo o
heterociclico, como se definieron con anterioridad.

Tal como se usa en la presente memoria descripfiva, el
término “sulfonilamino” se refiere al grupo -NHS(O),R, en el
que R, es alquilo sustituido, carbociclo sustituido, arilo,
heterocarilo o heterociclico, como se definieron con anterio-
ridad.

Tal como se usa en la presente memoria descriptiva, el
término “carboxiamido” se refiere al grupo -NHC(O)R, en el

que R, es alquilo sustituido, carbociclo sustituido, arilo,

u5
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heteroarilo o heterociclico, como se definieron con anterio-
ridad.

Tal como se usa en la presente memoria descriptiva, el
término “carboxi” se refiere al grupo -C(O)OH. El grupo car-
boxi esta opcionalmente sustituido con alquilo sustituido,
carbociclo sustituido, arilo, heteroarilo o heterociclico,
como se definieron con anterioridad.

Tal como se usa en la presente memoria descriptiva, el
término “aminocarbonilo” se refiere al grupo -C(O)NH,. El
grupo aminocarbonilo estd opcionalmente sustituido con alqui-
lo sustituido, carbociclo sustituido, arilo, heteroarilo o
heterociclico, como se definieron con anterioridad.

Tal como se usa en la presente memoria descriptiva, el
término “ureido” se refiere al grupo -NHC(Q)NHR, en el que R,
es hidrégeno, alquilo, carbociclo o arilo, como se definieron
con anterioridad.

Tal como se usa en la presente memoria descriptiva, el
término “guanidino” se refiere al grupo -NHC(=NH)NH,.

Tal como se usa en la presente memoria descriptiva, el
término “acilo” se refiere al grupo -C(O)R,, en el gue R, es
alquilo, carbociclo o heterociclico, como se definieron con
anterioridad.

Tal como se usa en la presente memoria descriptiva, el
término “aroilo” se refiere al grupo -C{O)R., en el que R, es
arilo como se definié con anterioridad.

Tal como se usa en la presente memoria descriptiva, el
término “heteroaroilo” se refiere al grupo -C(O)R., en el gue
Ra es heterocarilo, como se definié con anterioridad.

Tal como se usa en .la presente memoria descriptiva, el
término “aciloxi” se refiere al grupo -OC(O)R,, en el que R,
es alquilo, carbociclo o heterociclico, como se definieron

con anterioridad.

1o 4
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Tal como se usa en la presente memoria descriptiva, el
término “aroiloxi” se refiere al grupo -OC(O)R,, en el que Ra

es arilo, como se definid con anterioridad.

Tal como se usa en la presente memoria descriptiva, el

término “heteroariloxi” se refiere al grupo -OC(O)R.,, en el
que R, es heteroarilo, como se definié con anterioridad.
También est&n incluidas en la presente invencién las sa-
les y complejos farmacéuticamente aceptables, comoc las sales
de hidrocloruro, hidrobromuro y trifluoroacetato y las sales
de sodio, potasio y maghesio. Los compuestos de la presente

invencién pueden contener uno o m&s &tomos de carbono asimé-

tricos, y pueden existir en formas racémicas vy épticamente

activas. Todos estos compuestos y diastereémeros se conside-
ran que estan dentro del alcance de la presente invencién.
SECUENCIA SINTETICA GENERAL

Los compuestos y procedimientos de la presente invencién
se comprenderan mejor en relacién con los siguientes esquemas
sintéticos, que son meramente ilustrativos de los métodos me-
diante los cuales se pueden preparar los compuestos de la in-
vencién, y no estd previsto que limiten el alcance de la in-
vencién tal como se define en las reivindicacicnes anejas.

La presente invencidn proporciona compuestos de férmula
(1) que se pueden preparar a partir del intermedio racémico

comin (8), o los intermedios quirales comunes (17) y (25).

Ii" 0 "0
XN ,JL\
Y
o) H Y OH
~R

(1) X = 0, NR; o un enlace;

Y= @, CH, o un enlace

Jfe
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-\
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Esquema 1

Tal como se muestra en el Esquema 1, el intermedio (8)
se puede preparar haciendo reaccionar el malonato de dialqui-
lo mono-sustituido (2) con una base, como hidréxido de pota-
sio, en un disolvente apropiado, como etanol/agua, para sumi-
nistrar el mono-adcido (3). El1 acoplamiento de (3) con O-
bencilhidroxilamina en presencia de un agente de acoplamiento
Ccomo hidrocloruro de 1-[3-(dimetilamino)propil]-3-
etilcarbodiimida (EDCI), Yy una base, como 4-
dimetilaminopiridina (DMAP) en un disolvente apropiado, como
diclorometano, proporciona la amida (4). La reduccién de 1la
funcionalidad éster del compuesto (4) con un agente reductor,
como borohidruro de litio, en un disolvente apropiado, como
tetrahidrofurano, a temperatura ambiente, proporciona el al-
cohol (5). El tratamiento del alcohol (5) bajo condiciones de
Mitsunobu proporciona la lactama (6). La misma transformacién
se puede conseguir tratando (5) con trifenilfosfina, tetra-
cloruro de carbono y una base, como trietilamina, para obte-
ner (6). La hidrélisis de la lactama (6) usando, por ejemplo,
hidréxido de litio en una mezcla disolvente apropiada, como
THF-H,0-MeOH, proporciona el &cido (7). La formulacién del
grupo amino de (7) se consigue usando &4cido férmico y an-
hidrido acético en un disolvente, como diclorometano, para
proporcionar el compuestd formilado (8).

Cualesquiera racematos se pueden resolver al nivel de
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cualquier intermedio durante la sintesis o al nivel del pro-
ducto final usando, por ejemplo, un método de cromatégrafia

quiral, para proporcionar el compuesto (8} en cada una de las

dos formas enantidmeras.

Alternativamente, un enantiémero del intermedio (8}, co-

mo (17) en el Esquema 2 o (25) en el Esquema 3, puede ser
preparado haciendo reaccionar un cloruro de &cido (9) apro-
piade con un agente quiral, como una oxazolidinona quiral de
Evans, en presencia de una base, como n-butil-litio, para
proporcionar el intermedio gquiral (10) en el Esquema 2 o (18)
en el Esquema 3. El tratamiento del compuesto (10) o (18) con
una base, como diisopropiletilamina, en presencia de un agen-
te quelante, como tetracloruro de titanio, en un disolvente,
como tetrahidrofurano, sequido de la adicién de un electré6fi-
lo, como cloruro de benciloximetilo, proporciona cualquiera
de los dos compuestos quirales (11) y (19), dependiendo de 1la
seleccién de la auxiliaridad quiral.

o Ox' - o:"ﬁ\r\oan — Holr\

@ (1) R YR

(13) YR (14 8n0”~ {15) YR ()
,od: '
BN
YR CHO an

Esquema 2

A\ VY
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HOJ\/\OH — B"O‘Hj\a/"ou _— — o N'OB" _—
YR @ YR (22 8n0” (23) YR (29
l/\ -OBn
HO” YN
YR CHO o
Esquema 3

La conversién del compuesto (11) o (19) en el correspon-
diente hidroxi&cido (13) o (21) se puede conseguir mediante
una secuencia que comprende la escisién oxidativa de la oxa-
zolidinona quiral usando, por ejemplo, H,0, e hidréxido de
litio para los respectivos intermedios (12) y (20) sequida de
hidrogenolisis. El1 acopiamiento del 4cido (13) o (21) con
benciloxiamina en presencia de agentes de acoplamiento como
EDCI/DMAP, produce las amidas (14) y (22). Estas'pueden ser
cicladas a las azetidin-2-onas (15) o (23) usando condiciones
de Mitsunobu o una combinacién de trifenilfosfi-
na/tetracloruro de carbono/trietilamina. La hidrélisis de la
azetidin-2-ona (15) o (23) usando, por ejemplo, hidréxido de
litio, en un disolvente apropiado, proporciona el correspon-~
diente &cido (16) o (24). La conversién del compuesto (16) o
(24) en el formiato (17).0 (25) se puede conseguir usando un
agente de formilacién apropiado, como 4cido férmico/anhidrido
acético o formiato de metilo, en un disolvente apropiado, co-~
mo diclorometano.

REALIZACIONES ESPECIFICAS

Sequnda realizacidén

Como la segunda realizacién de la presente invencién, se
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describen los compuestos de Férmula (1) en la que X=0, en la
forma del compuesto racémico (34) y los compuestos quirales
(36) y (38). Estos compuestos tienen preferentemente R1=H.
M o R1
~O._N

| f
R2 \N/HY\N,OH RZI'D N ~OH O. _N L\ H
T TH L, YWy’
YR

|
YR CHO YR CHO o
e 38) O e

Los compuestos preferidos dtiles en la presente inven-

cidén se seleccionan entre el grupo que consiste en:
N-Butil-N- (t-butoxicarbonil)~N’-{ (2R}~

[ (formilhidroxiamino)metil]heptanoil}-hidrazina.
N-butil-N-fenoxicarbonil-N’-{ (2R} -

[ (formilhidroxiamino)metil]heptanoil}-hidrazina.
N-isobutil-N-(t-butoxicarbonil)-N’-{ (2R)-

[(formilhidroxiamino)metil]heptancil}-hidrazina.
N-isobutil-N-fenoxiqarbonil-N'-{(2R)-

[ (formilhidroxiamino)metil]lheptanoil}-hidrazina.
N-fenetil-N- (t-butoxicarbonil)-N’~-{2-

[ (formilhidroxiamino)metil]heptanoil}-hidrazina.
N-ciclohexilmetil-N—(t-butoxicarbonil}-N’-{2-

[ (formilhidroxiamino)metil]lheptanoil}-hidrazina.
N-bencil-N-({t~-butoxicarbonil)-N’'-{2~

[ (formilhidroxiamino)metil]heptanoil}=hidrazina.
N-(3-piridin-3-il-propil)-N-(t-butoxicarbonil)-N’-{2-

[ (formilhidroxiamino)metil]lheptancil}-hidrazina.
N-(2-morfolin-4-il-etil)-N-{t-butoxicarbonil-N’-{2-

[ (formilhidroxiamino)metil]heptancil}-hidrazina.
N-{4-hidroxi-butil)-N-(t-butoxicarbonil)-N’'-{2-

[ (formilhidroxiamino)metil]heptancil}~hidrazina.
N-(4~amino-butil)-N-(t-butoxicarbonil)-N’-{2-

[ (formilhidroxiamino)metil]heptancil}-hidrazina.
N-{tetrahidro-piran-4-il)-N~(t-butoxicarbonil)-N’-{2-

)
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[(formilhidroxiamino)metil]heptanoil}-hidr?zina.
N-metil-N-(t-butoxicarbonil)-N’-{2- .
[(formilhidroxiamino)metil]heptanoil}—hidrazina;
N—(3—aminopropil—N—(t—butoxicarbonil)—u'-{2-
[ (formilhidroxiamino)metil]lheptanoil}-hidrazina.
N- (t-butoxicarbonil-N’-{ (2R)-[ (formilhidroxiamino) -~
metil]heptanoil}—hiarazina.
N-(3-hidroxipropil)-N-{t-butoxicarbonil)-N’-{2-
[(formilhidroxiamino)metillheptancil}~hidrazina.
N-butil-N-(t-butoxicarbonil)-N’-[(28)-
[(formilhidroxiamino)metil]lheptanoil}-hidrazina.
N-butil-N-(fenoxicarbonil)-N’-[(25)-
[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N-[2-{4-dimetilaminofenil)etil]-N- (t-butoxicarbonil)-N’ -
{2-[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N-(t-butoxicarbonil)-N’-{2-[(formilhidroxiamino) -
metil]heptanoil}-hidrazina.
N-pentil-N-(t-butoxicarbonil)-N’-{2-
{{(formilhidroxiamino)metil]heptanoil}-hidrazina.
N-[2-(1HB~-indol-3-il)-etil]-N-(t-butoxicarbonil)-N’-{2-
[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N-isopentil-N-({t-butoxicarbonil)-N’~{2- -
[(formilhidroxiamino)metil)heptanoil}-hidrazina.
N-ciclohexil-N-(t-butoxicarbonil)-N*-{2~
[(formilhidroxiamino)metil]heptanoil}~hidrazina.
N~(l-etil-propil)-N-(t-butoxicarbonil)-N’-{2-
[ (formilhidroxiamino)metil]heptanoil}-hidrazina.
N-isopropil-N-{(t-butoxicarbonil)-N’-{2-
[ (formilhidroxiamino)metil]heptanoil)}-hidrazina.
N-propil-N-(t-butoxicarbonil)~-N’-{2-
[(formilhidroxiamino)metil]heptanocil}-hidrazina.

N-etil-N-(t-butoxicarbonil)-N’-{2-
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[ (formilhidroxiamino)metil]heptanoil}-hidrazina. .

N-metoxicarbonil-N’-{2-
[{(formilhidroxiamino)metil]heptanoil}-hidrazina.

N-{[1-(3,5-dimetoxifenil)-1-metil-etoxi}carbonil}-N'-{2-
[ (formilhidroxiamino)metiljheptanoil}~hidrazina. :

Los siguientes esquemas sintéticos son meramente ilus-
trativos de los métodos medianté los cuales se pueden prepa-
rar los compuestos de la invencién, y no estdn previsto que
limiten el alcance de la invencién seglin se define en 1las
reivindicaciones anejas.t

Como se muestra en el Esquema 4, el tratamiento del
haluro de alquilo R1X (26) con hidrazina en un disolvente co-
mo etanol, a una temperatura elevada, proporciona el derivado
de hidrazina (27)2 Haciendo reaccionar (27) con el carBonato
R20C(0)0OC(O)OR2 0 el cloroformiato R20COC1l proporciona el in-
termedio (28). Alternativamente, (28) se puede preparar a
partir de la hidrazina (29) protegida con Boc mediante reac-
cién con el aldehido o cetona R'COR’’, seguida de reduccién
con gas hidrégeno en presencia de paladio, para proporcionar
un derivado de hidrazina (30). Haciendo reaccionar la hidra-
zina (30} con un carbonato R20C(0)OC(O)OR2 o un cloroformiato
R20COCl y seguidamente separando el grupoc protector Boc con
un acido apropiado, como 4cido trifluorocacético, se propor-
ciona el derivado de hidrazina (28) en el que Rl = CHR'R’’,
Alternativamente, el grupo amino primario de (29) puede ser
protegido en forma de la ftalimida (31). Haciendo reaccionar
el compuesto (31} con un alcohol bajo condiciones de Mitsuno-
bu se proporciona el compuesto (32) que, tras una hidrazino-
lisis, es facilmente convertido en una hidrazina de férmula
(10) en la que R2 = t-butilo.

N

’
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R,0C({C)OC(O)OR, o
RX — = RNHNH, : R2.

R,0C0C! ) o”
(26) (27 R1 (28)
Rt
RCOR" R,OC{0JOC(O)OR, © dckdo
BOCNHNH,H—- aocNH\NJ\R_ = ——= (28), R1=CHRR"
H R,0COCI
(29 (30
Q ' o .
(29) —— BOCNH—Nw R Boc.*—utp L {28), R2 = tBu
4 R1
(a1) 0 (3
Esquema 4

Como se muestra en el Esquema 5, el acoplamiento del
adcido (8) con el derivado de hidrazina (28) usando condicio-
nes como DMAP/EDCI o EDCL/HOAt/NMM se proporciona la hidrazi-
da (33). La hidrogenolisis para separar el grupo bencilo
usando un catalizador, como 10% de Pd/C, en un disolvente
apropiado como etanol, proporciona el compuesto deseado (34).
Andlogamente, el acoplamiento del &4cido quiral (17) o (25)
con el derivado de hidrazina (28) proporciocna la correspon-
diente hidrazida (35) o (37). 1ILa hidrogenolisis del grupo

bencilo proporciona el ccmpuesto deseado final (36) o (38).

HO — . ,OBI'I o N
R2 ~ —_
YR CHO YN N RN

\N N’OH
°© " W o c " & o
8) (33) (34)
R
Hoil/\N,OBn (28) o ,Il ’ﬁ\r\ o8 im
—— R2” . ~uBbn 0. N LOH
m oo TR T YT Y
{17) {3s) YR CHO(ae)
Hoj\/\n’os" @ 0 E-ﬁ L\ o8 g
RZ” ~ Soen . o, -N ~OH
(25) @an YR CHO

Esquema 5
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EJEMPLOS SINTETICOS

La invencién se describirad sequidamente haciendo refe-
rencia a los siguientes ejemplos, gque son meramente ilustra-
tivos y no se conciben como una limitacién del alcance de la
presente invencién.

Tal como se usan en la presente memoria descriptiva, los
simbolos y convenciones usados en estos procedimientos, es-
quemas y ejemplos son congruentes con los usados en la bi-
bliografia cientifica contemporénea, por ejemplo el Journal
of the American Chemical Society o el Journal of Biolegical
Chemistry. Las abreviaturas estandar de una letra o tres le-
tras se usan generalments para designar residuos de amino&ci-
dos, que se supone que estan en la configuracién L salvo que
se indique otra cosa.

Salvo que se indique otra cosa, todos los materiales de
partida se obtuvieron a partir de proveedores comerciales y

se usan sin purificacién adicional.

Hz (Hertzios); . TLC (cromatografia de ca-
pa fina);

T: (tiempo de retenciédn); RP (fase inversa);

MeOH (metanol): . i-PrOH (isopropanol);

EtOH (etanol): TEA (trietilamina}:

TFA (4cido. trifluorozcético); THF (tetrahidrofurano);

DMSO (dimetilsulféxido); AcOEt o EtOAc (acetato de
etilo);
DCM (diclorometano): DMF (N,N-dimetil-

formamida) ;

CDI (1,1-carbonildiimidazol); HOAc (&cido acético);

HOSu (N-hidroxisuccinimida): Ac (acetilo):

HOBT (1-hidroxibenzotriazol); BOC {terc-
butiloxicarbonilo);

mCPBA (&cido meta-cloroperbenzoico); FMOC (9-

]

ny

-



10

15

20

25

30

2y

fluorenilmetoxicarbénilo);

DCC (diciclohexilcarbodiimida); CBZ (benciloxicarbonilo);

NMM (N-metil-morfolina); HOAt (1-hidroxi-7-
azabenzotriazol);

DMAP (4-dimetilaminopiridina); Bn (bencilo):

TBAF (fluoruro de tetra-n-butilamonio);

HPLC (cromatografia liquida a presién elevada):

BOP (cloruro de bis(z-oxo-3-oxazolidinil)fosfinico);

EDCI (hidrocloruro de l-etil-3-[3-
dimetilaminopropil]carbociimida);

HBTU (hexafluorofosfato de O-benzotriazol-1-il-N,N-N’,N’-
tetrametiluronio).

Todas las referencias a éter son a dietil-éter; salmuera
se refiere a una solucién acuosa saturada de NaCl. Salvo que
se indique otra cosa, todas las temperaturas estan expresadas
en °C {grados centigrados).

Todas las reacciones se realizan sbajo una atmésfera
inerte a temperatura ambiente salvo que se indique otra cosa,
y todos los.disolventes son de la mayor pureza disponible
salvo que se indigque otra cosa.

Los espectros de H' RMN (en lo sucesivo también “RMN”)
se registraron en un inﬁtrumento Varian VXR-300, un Varian
Unity-300 o un Varian Unity-400, un Brucker AVANCE-400, un
espectrometro General Elactric QE-300 o Brucker AM 400. Los
desplazamientos quimicos se expresan en partes por millén
(ppm, unidades 38). Las constantes de acoplamiento est&n en
unidades de Hertzios (Hz). Los modelos de divisién describen
las multiplicidades aparentes y se indican como s {singlete),
d (dcblete), t (triplete}, g (cuartete), quint (quintete), m
(multiplete), br {ancho)}. '

Los espectros de masas se realizaron en un sistema LC-MS

de acceso abierto usando ionizacién por electropulverizaciédn.

/
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Condiciones LC: 4,5% a 20% de CHiCN (0,02% de TFA) en 3,2 mi-
nutos con un mantenimiento de 0,4 minutos y un re-equilibrio
de 1,4 minutos; deteccién por MS, UV a 214 nm ¥ un detector
de dispersién de la luz (ELS). Columna: Aquasil 1 X 40 mm
(C18).

Paa la HPLC preparativa (prep); aproximadamente 50 mg de
los productos finales fueron inyectados en 500 pl de DMSO en
una columna YMC CombiPrep ODS-A de 5 X 20 mm a 20 ml/minuto
con un gradiente de 10 minutos desde 10% de CHisCN ({(0,1% de
TFA) hasta 90% de CH3CN (0,1% de TFA) en H,0 (0,1% de TFA) y
mantenimiento de 2 minutos. La c;omatogréfia ripida se reali-
z6 sobre gel de silice (Merck 60 (malla 230-400).

Los espectros infrarrojos (IR) se obtuvieron en un es-
pectrémetro Nicolet 510 FT-IR usando una celda de NaCl de 1
mm. La mayor parte de las reacciones se verificaron por cro-
matografia de capa fina en placas de gel de silice E. Merck
de 0,25 mm (60F-254), disualizadas con luz UV, solucién eta-
nélica al 5% de &cido fosfomolibdico o p-anisaldehido.

Los compuestos descritos en los Ejemplos 2 a 30 se pre-
pararon siguiendo los procedimientos generales descritos en
el Ejemplo 1. '

Preparacién 1

(4S) -Bencil-3-heptanoil-oxazolidin-2-cna.

A una solucién de (S)-(~)-4-bencil-2-oxazolidinona (3,3
g, 18,6 mmol) en THF (50 ml) a -78°C se afiadié gota a gota n-
BuLi (7,4 ml, solucién 2,5 M en hexano, 18,6 mmol). Después
de agitar durante 30 minutos a la misma temperatura, la mez-
cla de reaccién se tratd seguidamente con cloruro de hepta-
noilo (2,76 g, 18,6 mmol). La mezcla de reaccién se agité y
se dejé calentar a 10°C durante 5 h Yy seguidamente se inacti-
v6 con solucién acuosa saturada de NH,C1 (100 ml). La capa

acuosa se extrajo con EtOAc (100 ml x 2). Las capas orgédnicas

k 4T
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combinadas se lavaron ccn salmuera y se secaron sobre MgS0y.
La separacién del disolvente bajo presién reducida produjo
4,63 g (86%) del compuesto del titulo. H' RMN (400 MHz,
CDCl3) & 7,37-7,22 (m, 5H), 4,69 {m, 1H), 4,19 (m, 2H), 3,3}
(dd, J = 13,4, 3,3 Hz, 1H), 2,95 {(m, 2H), 2,79 (dd, J = 13,4,
8,7 Hz, 1H), 1,71 (m, 2H), 1,42-1,32 (m, 6H), 0,92 (t, J =
6,8 Hz, 3H), MH+ 290,
Preparacidon 2

(45)—Bencil-a-[kzn)-henciloximetilheptanoil]-oxazolidin-
2-ona.

A una solucién de (S)-4-bencil-3-heptanoiloxazolidin-2-
ona (4,63 g, 16,02 mmol) y cloruro de titanio (IV) (1,9 ml,
16,82 mmol) en diclorometano (55 ml) a 0°C se afiadié gota a
gota diisopropiletilamina (3,1 ml, 17,62 mmol). Después de
agitar a 0°C durante 1 hora, el enolato de titanio resultante
se hizo reaccionar seguidamente con bencil-clorometil-éter
(TCI-America, 4,9 ml, 32,04 mmol) a 0°C durante 6 h. La mez~
cla de reaccién se inactivé seguidamente con agua (100 ml).
La capa acuosa se extrajo con diclorometano (100 ml x 2). Los
extractos orgénicos se lavaron con salmuera Y Se secaron so-
bre MgS0;. Después de separar el disolvente bajo presién re-
ducida, purificacién por cromatografia de columna r4pida
usando un sistema de eluﬁién de hexano/EtOAc (5:1) se produ-
jeron 4,39 g (67%) del compuesto del titulo. H! RMN (400 MHz,
CDCls) & 7,38-7,21 (m, 10H), 4,74 (m, 1H), 4,57 (m, 2H),
4,28-4,13 (m, 3H), 3,82 (t, J = 8,7 Hz, 1H), 3,68 (dd, J =
9,0, 4,9 Hz, 1H), 3,25 (dd, J = 13,5, 3,1 Hz, 1H), 2,71 (dd,
J = 13,5, 9,3 Hz, 1H), 1,74 (m, 1H), 1,54 (m, 1H}, 1,31-1,28
(m, 6H), 0,89 (t, J = 6,7 Hz, 3H), MH+ 410.

Preparacién 3
Acido (3R)-benciloxi-2-pentilpropiénico.
Una solucién 0,06 M de (S)-4-bencil-3-[ (R)-2-
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benciloximetilheptanoil)oxazolidin-2-ona (2,0 g, 4,89 mmol)
en una mezcla 3:1 de THF y H,0 fue tratada con Hz02 a 30% i4,5
ml, 39,12 mmol) y segquidamente con LiOH (0,48 g, 9,78 mmol) a
0°C. La mezcla resultante se agité y se dej6é calentar a tem-
peratura ambiente durante una noche. Sequidamente se separd
THF bajo vacio. El residuo se lavd con diclorometano (50 ml x
2) para separar (S)-4-benciloxazolidin-2-ona. El producto de-
seado se aislé por extraccién con EtOAc de la fase acuosa
acidificada (pH 1~2). No se requirié ninguna purificacién
adicional. Un reposo bajo alto vacio produjo 1,16 g (95%) del
compuesto del titulo. H' RMN (400 MHz, CHCls) & 11,1 (br s,
l#), 7,36 (m, 5H), 4,57 (s, 2H), 3,69 (m, 1H), 3,58 (dd, J =
9,2, 5,2 Hz, 1H), 2,74 im, 1H), 1,66 (m, 1H), 1,54 (m, 1H),
1,34-1,30 (m, 6H), 0,90 !t, J = 6,7 Hz, 3H), MH+ 251.
Preparacién 4

Acido 3-hidroxi-(2R)-pentilpropiénico.

A una solucién de Acido (R)-3~benciloxi-2-pentil-
propiénico (1,54 g, 6,16 mmol) en EtOH (100 ml) se afadié 10%
de Pd/C (310 mg). La mezcla de reaccidén se sometié a una
hidrogenacién durante una noche a temperatura ambiente. Des-
pués de que la reaccién se completd, la mezcla de reaccidn se
filtré a través de una ‘almohadilla de celite y se lavé con
EtOH (50 ml x 3). La separacién del disolvente proporcioné el
compuesto del titulo (0,92 g, 93%). No se requirié ninguna
purificaci6én adicional. H' RMN (400 MHz, CHCl3) & 6,30 (br s,
1H), 3,81 (d, J = 5,4 Hz, 2H), 2,64 (m, 1H), 1,69 {m, 1H),
1,56 (m, 1H), 1,41~1,27 (m, 6H), 0,91 (t, J = 7,7 Hz, 3H),
MH+ 161.

Preparacién 5

N-Benciloxi-3—hid:oxi—(ZR)-pentilpropionamida.

A una mezcla de ac}do (R} =3-hidroxi-2-pentilpropiénico

(0,92 g, 5,75 mmol), hidrocloruroc de O-bencil-hidroxilamina
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{0,92 g, 5,75 mmol) y 4-(dimetilamino)piridina (1,41 g, 11,50 ..

mmol) en diclorometano (25 ml) a 0°C se afiadié hidrocloruro
de 1-[3-(dimetilamino)}propil]-3-etilcarbodiimida (1,11 g,
5,75 mmol). Después de agitar a temperatura ambiente durante
una noche, la reaccién fue seguidamente inactivada con solu-
cién acuosa 1 N de HC1l (25 ml) y se extrajo usando diclorome-
tano (25 ml x 2). Los extractos organicos se lavaron con
agua, salmuera y se secaron sobre MgS0,. La separacién del
disolvente bajo presién reducida produjo el compuesto del ti-
tulo (1,43 g, 94%). H' RMN (400 MHz, CHCl3) & 9,22 (br s, 1H),
7,41-7,28 (m, 5H), 4,89 (g, J = 10,6 Hz, 2H), 3,70-3,37 (m,
3H), 2,17 (m, 1H), 1,54 (br s, 1H), 1,27 (m, 6H), 0,88 (t, J
= 6,9 Hz, 3H), MH+ 266.
Preparacién 6

1-Benciloxi-(3R) -pentilazetidin-2-ona.

A una mezcla de (R)-N-benciloxi-3-hidroxi-2-
pentilpropionamida (1,4%i gq, 5,32 mmol) y trifenilfosfina
(1,68 g, 6,39 mmol) en THF (53 ml) se afiadié gota a gota azo-
dicarboxilato de dietilo (1,1 ml, 6,39 mmol) a 0°C. La mezcla
de reaccién se agité y se dejé calentar a temperatura ambien-
te durante una noche. La reaccién fue seguidamente inactivada
con agua (50 ml). La capa acuosa se extrajo con EtOAc (50 ml
X 2). Las capas organicas combinadas se lavaron con salmuera
Yy se secaron sobre MgSO,. Después de separar el disolvente
bajo vacio, el residuo se purificé por cromatografia de co-
lumna répida (hex:EtOAc 5/1) para proporcionar el compuesto
del titulo (1,17 g, 89%). H' RMN (400 MHz, CHCli) & 7,35-7,25
(m, 5H), 4,87 (s, 2H), 3,28 (t, J = 4,85 Hx, 1H), 2,84 (q, J
2,35 Hz, 1H), 2,77 (m, 1H), 1,62 (m, 1H), 1,36 (m, 1H), 1,25-
1,16 {m, 6H), 0,88 (t, J = 6,9 Hz, 3H), MH+ 248.

Praparacién 7

Acido 3-benciloxiamino~ (2R) -pentilpropidénico.

L]

-
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A una mezcla de (R)-l-benciloxi-~3-pentilacetidin-2-ona
(0,96 g, 3,89 mmol) en una mezcla de THF-H20-MeOH (500 ml,
3:1 v/v) se afladi6é monohidrato de hidréxido de litio {1,91 g,
38,9 mmol). Después de agitar a temperatura ambiente durante

una noche, se afiadidé agua (25 ml} a la mezcla. La solucién se

acidificé a pH 5~6 con solucién acuosa 3 N de HCl. Se extrajo
con EtOAc (50 ml x 2). L.as capas org&nicas combinadas se se-
caron sobre MgSO,. La separacién del disolvente bajo wvacio
proporcioné el compuésto del titule (0,98 g, 95%). H! RMN
(400 MHz, CHCl3;) & 9,80 (br s, 1H), 7,37 (m, SH), 4,75 (m,
2H), 3,14 (m, 2H), 2,74 (m, 1H), 1,70 (m, 1H), 1,53 (m, 1H),
1,38-1,25 (m, 6H), 0,91 (t, J = 6,8 Hz, 3H), MH+ 266.
Preparacién 8

Acido (2R) - [ (benciloxiformilamino)metil] heptanoico.

A una solucidén fria de A4cido (R)-3-benciloxiamino-2-
pentilpropiénico (1,03 g, 3,89 mmol) en HCOH (19 ml) y di-
clorometano (19 ml) a 0°C se afiadié anhidrido acético (3,9
ml, 41,2 mmol). La mezcla se agitdé a 0°C durante 3 horas. Los
elementos voldtiles se separaron por evaporacién bajo wvacio.
Se le afladié dicloremetanc (50 ml). Se lavd con salmuera (50
ml X 2) y se secd sobre MgSOs. Una filtracién y evaporacién
bajo vacio proporcionaron el compuesto del titulo (1,08 d,
95%). H' RMN (400 MHz, CHCls;) § 8,07 (br s, 1H), 7,29 (m, 5H),
4,91-4,71 (m, 2H), 3,76 (m, 2H), 2,67 (m, 1H), 1,54 (m, 1H),
1,41(m, 1H), 1,20 (m, 6H), 0,80 (t, J = 7,0 Hz, 3H), MH+
294,

éreparacién 9

Butilhidrazina. '

Se afadié l-yodobutano (5,1 ml, 45,1 mmol) a través de
un condensador durante 30 minutos a una solucién a reflujo de
monohidrato de hidrazina (11,3 g, 225,5 mmol) en EtOH (100

ml). Después de agitar y llevar a reflujo durante 18 horas,
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se separé etanol por evaporacién bajo vacio. El residuo se
extrajo con éter (50 ml x 2). Las capas orgénicas combinadas

se secaron (K,CO3), se filtraron y se evaporaron para produ-

- ¢ir 2,6 g (66%) del compuesto del titulo. H' RMN (400 MHz,

CHC1l3) & 3,15 (br s, 2H), 2,73 (t; J = 7,2 Hz, 2H), 1,44 (m,
2H), 1,33 (m, 2H), 0,89 (t, J 7,2 Hz, 3H), MH+ 89.
Preparacién 10

Ester terc-butilico de acido N-
butilhidrazinocarboxilico.

A una solucidén de butilhidrazina (510 mg, 5,80 mmol) y
trietilamina (1,2 ml, 8,69 mmol) en diclorometano (20 ml) a
0°C se afiadidé dicarbonato de di-t-butilo (1,26 g, 5,80 mmol).
La mezcla de reaccidén se agité y se dejé calentar a tempera-
tura ambiente durante una noche. Séguidamente se afiadié agua
(20 ml) a la mezcla de reaccién. La capa acuosa se extrajo
con diclorometano (20 ml x 2). Las capas orgénicas combinadas
se secaron (MgSO4). Una filtracién y evaporacién bajo vacio
proporcion6é el compuesto del titulo (820 mg, 75%). H! RMN
(400 MHz, CHCl3) & 3,89 (br s, 2H), 3,29 (t, J = 7,1 Hz, 2H),
1,46 (m, 2H), 1,40 (s, 9H), 1,24 (m, 2H), 0,86 (t, J = 7,3
Hz, 3H), MH+ 189.

Freparacién 11

N-Butil-N-(t-butoxicarbonil) -N-{ (2R) -
[(benciloxiformilamino)netil]heptanoil}-hid:azina.

A una solucién de 4cido (R)-2-[(benciloxiformil-
amino}metil]heptanoico {180 mg, 0;614 mmol), éster terc-
butilico de &cido N—butii-hidrazinocarboxilico (140 mg, 0,737
mmol} y 4-dimetilaminopiridina (90 mg, 0,737 mmol) en diclo-
rometano (6,5 ml) a 0°C se afladié hidrocloruro de 1-[3-
(dimetilamino)propil]-3-etilcarbodiimida (142 mg, 0,737
mmol). Después de agitar a temperatura ambiente durante una

noche, la reaccién fue seguidamente inactivada con HCl 1 N

/
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acuoso y se extrajo con diclorometano (15 ml x 2). \?:)j
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Los extractos org&nicos se lavaron con sa;muera {30 ml)
Yy se secaron sobre MgSO,. La evaporacién del disolvente baje
vacio, sequida de purificacién por cromatografia de columna
rapida, produjo 195 mg (69%) del compuesto del titulo. H! RMN
(400 MHz, CHCl;) & 8,09 (br s, 1H), 7,25 (s, 5H), 4,80 (m,
2H), 4,10 (dd, J = 14,1, 4,0 Hz, 1H), 3,62 (m, 1H), 3,35 (m,
2H), 2,55 {(m, 1H), 1,72 (m, 1H}, 1,56 (m, 1H), 1,50 (s, 9H),
1,30 (m, 10H), 0,90 (m, 6H), MH+ 464.

Ejemplo 1

N-Butil-N- (t-butoxicarbonil)-N’-{ (2R) ~
[(formilhidroziamino)metil]heptanoil}-hid:azina.

A una solucién de éster terc-butilico de &cido N’-{(R)-
2-[(benciloxi-formilaminb)metil]heptanoil}—N-butilhidrazino—
carboxilico (185 mg, 0,421 mmol) en EtOH (15 ml) se afiadié
10% de Pd/C (60 mg). La mezcla de reaccidn se ‘sometid segui-
damente a hidrogenacién durante una noche a temperatura am-
biente. Después de que la reaccién se completé, la mezcla de
reaccién se filtrd a través de una almohadilla de Celite Y se
lavé con EtOH (10 ml x 2). La separacién del disolvente pro-
porcioné el producto en bruto, que se purificé adicionalmente
por HPLC para producir el compuesto del titulo (52 mg, 33%).
H' RMN (400 MHz, CHCl3) § 9,94 (s, 1H), 9,39 (s, 1H), 8,32 (s,
1H), 4,10 (dd, J = 14,1, 4,0 Hz, 1H), 3,62 (m, 1H), 3,35 (m,
2H), 2,55 (m, 1H), 1,72 (m, 1H), 1,56 (m, 1H), 1,50 (s, SH),
1,30 (m, 10H), 0,90 (m, 5H), MH+ 374.

Preparacién 12

Ester fenilico de acido N-butilhidrazinocarboxilico.

A una solucidén de butilhidrazina (370 mg, 4,20 mmol) vy
trietilamina (0,88 ml, €,30 mmol} en diclorometano (15 ml) a
0°C se afiadié cloroformiato de fenilo (0,53 ml, 4,20 mmol).

La mezcla de reaccién se agité y se dejé calentar a tempera-

N
-
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tura ambiente durante una noche. Seguidamente se afiadié aqua ‘\ ):

(20 ml}) a la mezcla de reaccién. La capa acuosa se extrajo
con diclorometano (20 ml x 2). Las capas organicas combinadas
se secaron (MgSO4). Una filtracién y evaporacién bajo wvacio,
seguida de purificacién por cromatografia de columna répida,
proporcioné el compuesto del titulo (250 mg, 29%). H! RMN
(400 MHz, CHCl3) 6 7,40-7,10 (m, S5H), 4,20 (t, J.= 7,1 Hz,
2H), 3,60 (br s, 2H), 1,71 (m, 2H), 1,41 (m, 2H), 0,98 (t, J
= 7,3 Hz, 3H), MH+ 209.
Ejamplo 2

N-Butil-N-fenoxicarbonil-N’-{ (2R) -
[{formilhidroxiamino)metil]heptanoil}-hidrazina.

Una purificacién por HPLC preparativa produjo 49 mg
(41%) del compuesto del .titulo. H' RMN (400 MHz, CHCli) & 9,78
(s, 1H), 9,39 (s, 1H), 8,27 (s, 1H)}, 7,40-7,10 (m, 5H), 4,20-
3,30 (m, 4H), 2,70 (m, 1H), 1,80-1,20 (m, 10H), 0,90 {(m, 6H),
MH+ 394.

Ejemplo 3

N-Iscbutil-N-(t~-butoxicarbonil}N’-{ (2R) -
[(formilhid:oxiamino)magil]heptanoil}-hidrazina.

Una purificacién por HPLC preparativa produjo 44 mg
(22%, 2 etapas) del compuesto del titulo. H' RMN (400 MHz,
CHC1;) & 9,94 (s, 1H), &,54 (s, 1H), 8,32 (s, 1H), 4,11 (dd,
J = 3,9, 14,1 Hz, 1lH), 3,46 (m, 1H), 3,35 (m, 1lH), 3,12 (dd,
J = 6,3, 14,1 Hz, 1H), 2,54 (m, 1H), 1,88 (m, 1H), 1,72 (m,
l4), 1,50 (s, S9H), 1,49-1,25 (m, 7H), 0,95-0,88 (m, 9H), MH+
374.

Ejomplo 4

N-Isobutil-N-fenoxicarbonil-N’~{ (2R) -

[ (formilhidroxiamino)metil]heptanoil}-hidrazina.

Una purificacién por HPLC preparativa produjo 44 mg

(22%, 2 etapas) del compuesto del titulo. H' RMN (400 MHz,
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CHCl3) & 9,97 (s, 1H), ,38 (s, 1H}, 8,27 (s, 1H), 7,41-7,13
(m, 5H), 4,08 (dd, J = 3,9, 14,1 Hz, 1H), 3,37 (m, 2H), 2,65
(m, 1H), 2,02 (m, 1H), 1,74 (m, 1H), 1,32-1,02 {(m, 7H), 0,92-
0,82 (m, 9H), MH+ 394.

Ejemplo 5

N-Fenetil-N-(t-butoxicarbonil)-N’-{2-
[{(formilhidroxiamino)metil]lheptancil}-hidrazina.

H' RMN (400 MHz, CHCl;) & 9,80 (s, 1H), 9,03 (s, 1H),
8,35 (s, 1H), 7,22 (s, SH), 4,11-3,36 (m, 4H), 2,86 (t, 3H),
2,52 (m, 1H), 2,07 (m, 1H), 1,72 (m, 1H), 1,41-1,34 (m, 15H),
0,92 (t, 3H), MH+ 422. '
Ejemplo 6

N-Ciclohexilmetil~N- (t-butoxicarbonil) -N’ -{2-
[(fo:milhid:oxiamino)matil]heptanoil}—hid:a:ina;

H' RMN (400 MHz, CDCls;) & 8,44 (s, 1H), 7,70 (br s, 1H),
4,20~-3,05 (m, 4H), 2,Sd (m, 1H), 1,74-0,90 (ﬁ, 31H), MH+
414. : )

Ejemplo 7
N-Bancil-N- (t-butoxicarbonil) - N -{2-

[(fo:milhid:oxiamino)metil]haptanoil}-hid:alina.

H' RMN (400 MHz, CDCls) & 9,70 (br s, 1H), 8,77 (br s,

in), 8,25 (s, 1lH), 7,64-7,28 (m, 5H), 5,00 (d, J = 14,7 Hz,
1H), 2,40 (m, 1H), 1,66 (m, 1H), 1,56 (m, 1H), 1,52 (s, 9H),
1,48-1,10 (m, 6R), 0,87 (t, J = 7,1 Hz, 3H), MH+ 408.
Ejemplo 8

N-(3-Pi:idin-3—il—propi1)—H—(t—butoxicarbonil)—N’-{2—
[(formilhidroxiamino)metil]heptanoil}-hidrazina.

H' RMN (400 MHz, CDClz) & 8,79-7,25 (m, 5H), 4,15-3,03
(m, 4H), 2,75 (m, 1H), 2,56 (m, 2H), 2,07-1,72 (m, 4H), 1,48
(s, 9H), 1,46-1,28 (m, €H), 0,85 (t, J = 6,9 Hz, 3H), MH+
437.

\
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Ejemplo 8

N-(2—Mbrfolin-4-il4atil)—N-(t-hutoxicarbonil)—N'-{z—
[(formilhidroxiamino)metil]heptanoil}-hidrazina.

H' RMN (400 MHz, CDCl;) & 8,45 (br s, 1H), 7,88 (br s,
1H), 4,20-3,30 (m, BH),'z,vq (m, 1H), 2,60-2,45 (m, 6H), 1,72
(m, 1H), 1,50 (s, 9H), 1,39 (m, 1H), 1,29 (m, 6H), 0,89 (t, J
= 7,1 Hz, 3H), MH+ 431.

' Ejemplo 10 .

N-(4-HIdroxi-butil)-N- (t-butoxicarbonil) -N’-{2-
{(fo:milhidroxiamino)matil]heptanoil}-hidraz?na.

H' RMN (400 MHz, CbClz) & 9,04 (br s, 1H), 8,37 (br s,
1H), 4,07-3,46 (m, 6H), 2,54 (m, 1H), 1,64-1,30 (m, 12H),
1,47 (s, 9H), 0,89 (t, J = 6,9 Hz, 3H), MH+ 390.

Ejemplo 11

N- (4-Amino-butil) -N- (t-butoxicarbonil) -N’ - {2-
[(formilhidroxiamino)metil]heptanoil}~hidrazina.

H' RMN (400 MHz, CDCly) § 7,90 (s, 1H), 7,70 (s, 1H),
4,00 {m, 2H), 3,70-3,40 (m, 4H), 3,0 (m, Zﬂ), 2,50 (m, 1H),
1,70 (m, 1H), 1,50 (m, 1H), 1,49 (s, 9H), 1,48-1,20 (m, 10H),
0,89 (t, J = 6,9 Hz, 3H), MH+ 389.

Ejemplo 12

N-{(Tetrahidro-piran-4-il) -N- (t-butoxicarbonil) ~N’ - {2~
[(formilhidroxiamino)metil]heptanoil}-hidrazina.

H' RMN (400 MHz, CDCl;) & 9,88 (br s, 1H), 8,31 (s, 1H),
4,16-4,00 (m, 4H), 3,44-3,39 (m, 3H), 2,60 (m, 1H), 1,97-1,26
(m, 12H)}, 0,90 (t, J = 6,9 Hz, 3H), MH+ 402.

Ejemplo 13

N-Metil-N-(t-butoxicarbonil)-N’-{2-
[(fo:milhidzoxianino)met?l]heptanoil}-hidrazina.

H' RMN (400 MHz, CLCl,) & 9,74 (br s, 1H), 8,90 (br s,
14), 8,29 (br s, 1H), 4,06 (m, 1H), 3,24.(m, 1H), 3,10 (s,
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3n), 2,43 (m, 1H), 1,64 (m, 1H), 1,42 (s, 9H), 1,31 (m, 1H),
1,19 (m, 6H), 0,79 (t, J = 6,9 Hz, 3H), MH+ 332.
Ejamplo 14
N- (3-Amino-propil) -N- (t-butoxicarbonil) -N’ -{2-
[ (formilhidroxiamino)metil]lheptanoil}-hidrazina.

H' RMN (400 MHz, CDCl;) & 8,27 (s, 1H), 7,78 (s, 1H),
3,76-3,32 (m, 4H), 2,84 (m, 2H), 2,68 {(m, 1H), 1,80 (m, 1H),
1,74 (m, 1H), 1,48 (s, 9H), 1,35 (m, BH), 0,93 (t, J = 6,8
Rz, 3H)}, MH+ 375.

Ejemplo 15

N—(t—butoxica:bonil)-ﬂ'-{(ZR[-
[(fo:milhidroxi;mino)matil]heptanoil}—hidrazina.

H' RMN (400 MHz, CDCl;) & 9,53 (s, 1H), 8,17 (s, 1H),
6,68 (s, 1H), 4,11 (m, iH), 3,38 (m, 1H), 2,63 (m, 1H), 1,70
(m, 1H), 1,49 (s, 9H), 1,42 (m, 1H), 1,29 (m, 6H), 0,87 (t, J
= 6,8 Hz, 3H), MH+ 318.

Ejemplo 16

N-(3~Hidroxi-propil) -N~ (t-butoxicarbonil) -N' - {2-

[ (formilhidroxiamino)matil]heptanoil}-hidrazina.

H' RMN (400 MHz, CDCly) & 9,34 (s, 1H), 8,33 (s, 1H),
7,83 (s, 1H), 3,83-3,43 (m, 6H), 2,81 (m, 1H), 1,78-1,65 (m,
2H), 1,52-1,29 (m, 8H), 1,45 (s, 9H), 0,87 (s, 9H), MH+ 376.

Ejemplo 17

N-Butil-N- (t-butoxicarbonil) -N’-[ (2S) -

[ (formilhidroxiamino)metil]heptanoil}-hidrazina.

MH+ 374.

Ejemplo 18

N-Butil-N- (fenoxicarbonil)-N’-[ (28) -
[(formilhidroxiamino)metil]heptanoil}-hidrazina.

H' RMN (400 MHz, CDCly) & 9,27 (s, 1H), 8,20 (s, 1H),
7,32-7,04 (m, 5H), 3,80~3,31 (m, 4H), 2,55 (s, 1H), 1,66 (s,
i1H), 1,59-1,24 (m, 113), 0,90-0,82 (m, 6H), MH+ 394.
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Ejemplo 19

N—[2-(4—Dimeti1aminofeni1)atil]-H—(t—butoxicarbonil)-ﬂ'-
{2-[(formilhidroxianino)matil]heptanoil}-hidrazina. '

H' RMN (400 MHz, CDCly) & 9,81 (s, 1H), 8,89 (s, 1H),
8,33 (s, 1H), 7,06 (d, J = 8,5 Hz, 2H), 6,71 (d, J = 8,5 Hz,
2H), 4,17-3,33 (m, 4H), 2,93 (s, 6H), 2,80 (m, 2H), 2,48 (m,
14), 1,71 (m, 1H), 1,41 (s, 9H), 1,32 (m, 7H), 0,91 (t, 3H),
MH+ 465. :

Ejemplo 20

N-(t-Butoxicarbonil)—H'—{z-[(formilhidroxiamino)—
metil]heptanoil}-hidrazina.

H' RMN (400 MHz, CDCl;) & 9,81 (s, 1H), 9,54 (s, 1H),
8,46 (s, 1H), 6,78 (s, 1H), 3,85-3,37 (m, 2H), 2,,80-2,62 (m,
1#), 1,71 (m, 1H), 1,49 (s, 9H), 1,30-1,25 (m, 7H), 0,89 (t,
3H), MH+ 318.

Ejemplo 21

N-Pentil-N- (t-butoxicarbonil) -N’ -{2-
[(formilhidroxiamino)metil]heptanocil}-hidrazina.

H' RMN (400 MHz, CDCl;) & 9,10 (s, 1H), 8,43 (s, 1H),
4,14-3,05 (m, 4H), 2,86-2,48 {(m, 1H), 1,61 (m, 1H), 1,41 (m,
9H), 1,25-1,16 (m, 13H), 0,84 (m, 6H), MH+ 388.

Ejemplo 22

N-[2- (1H-Indol-3-il}~etil]-N- (t-butoxicarbonil) -N’ -{2-
[(fo:milhidroxiamino)metil]heptanoil}-hidrazina.

H' RMN (400 MHz, CDCl3) & 9,78 (s, 1H), 8,55 (s, 1H),
8,33 (s, 1H), 8,15 (s, 1H), 7,55-7,05 (m, 5H), 4,10~3,92 (m,
2H), 3,71-3,30 (m, 2H), 3,02 (m, 2H), 2,40 (m, 1H), 1,67 (m,
1H), 1,50-1,20 (m, 16H), 0,89 (m, 6H), MH+ 461.

Ejemplo 23

N-Isopentil-N-(tbutcxicarbonil)-N'-{2~
[{formilhidroxiamino)metil]heptanoil}-hidrazina.

135

"

N

’
\
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H' RMN (400 MHz, CDCl;) & 9,92 (s, 1H), 8,39 (s, 1H),
4,05-3,63 (m, 2H), 3,31 (t, 2H), 2,54 (m, 1H), 1,70 (m, 1H),
1,55 (m, 1H), 1,50-1,18 (m, 18H), 0,88 (m, 9H), MH+ 388.

Ejemplo 24

N-Ciclohexil-N- (t-butoxicarbonil)-N’/-{2-
[(fozmilhid:oxiamino)metil]héftanoil}-hid:azina.

H' RMN (400 MHz, CDCly) & 8,79 (s, 1H), 8,30 (s, 1H),
4,11 (m, 1H), 3,85 (m, 1H), 3,35 (m, 1H), 2,55 (m, 1H), 1,94
(m, 1H), 1,81-1,57 {m, 5H), 1,51-1,18 {m, 18H), 0,89 {(m, 3H),
MH+ 400. '

Ejemplo 25

N-{l1-Etil-propil) -N- (t-butoxicarbonil) -N’ ~{2-

[ (formilhidroxiamino)metil]heptanoil}-hidrazina.

H' RMN (400 MHz, CDClz) & 9,81 (s, 1H), 8,41 (s, 1H),
4,11-3,32 (m, 3H), 2,55 (m, 1H), 1,80 (m, 1H), 1,58-1,15 (m,
201), 1,05 (m, 3H), 0,89 (m, 6H), MH+ 388.

Ejemplo 26

N-Isopropil-N-(t-butoxica:bonil)—N'-iz—

[ (formilhidroxiamino)metil]heptancil}-hidrazina.

H' RMN (400 MHz, CDCly) & 8,92 (s, 1H), 8,31 (s, 1H),
4,34-4,08 (m, 2H}, 3,37 (m, 1H), 2,76 (m, 1H), 1,73 (m, 1H),
1,51 (s, 94), 1,31 {m, 7H), 1,11 (m, 6H), 0,88 (m, 3H), MH+
360.

Ejemplo 27

N-Propil-N- (t-butoxicarbonil)-N’~{2-

[ (formilhidroxiamino)metil]heptanoil}-hidrazina.

H' RMN (400 MHz, CDCl;) & 9,37 (s, 1H), 8,24 (s, 1H),
4,03-3,17 (m, 4H), 2,42 (m, 1H), 1,61 (m, 1H), 1,52-1,31 (m,
11H)}, 1,20 (m, 7H), 0,82 (m, 6H), MH+ 360.

. Ejemplo 28

N-Etil-N- (t-butoxicarbonil)-N’-{2~
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[(formilhidroxiamino)metillheptanoil}-hidrazina. - ' -*1
H' RMN (400 MHz, CDCly) & 9,79 (s, 1H), 8,05 .(s, 1H),
4,21-3,25 (m, 4H), 2,48 (m, 1H), 1,51-1,02 (m, 20H), 0,88 (m,
3H), MH+ 346.
Ejemplo 29
N-Metoxicarbonil-N’-{2~[(formilhidroxiamino)metil]-
heptanoil}-hidrazina.
H' RMN (400 MHz, CDCl;) & 8,35 (s, 1H), 8,05 (s, 1H),
7,64 (s, 1H), 7,50 (s, 1H), 3,68 (m, 3H), 3,37 (d, J = 5,5
Hz, 2H), 2,72 (m, 1H)}, 1,61 (m, 1H), 1,41-1,12 (m, 7H), 0,85
{m, 3H), MH+ 276.
Ejemplo 30
N-{[1-(3,5-Dimetoxifenil)-1-metil-etoxi]carbonil}-N’-{2-
[ (formilhidroxiamino)metil]heptanoil}-hidrazina.
H' RMN (400 MHz, CDCl;) & 8,71 (s, 1H), 8,21 (s, 1H),
7,76 (s, 1H), 6,62 (s, 1H), 6,36 (d, J = 4,7 Hz, 1H), 3,83-
3,69 (m, 7H), 3,38 (m, 1H), 2,70{(m, 1H), 1,82-1,55 (m, 7H),
1,43-1,21 (m, 7H), 0,84 (m, 3H), MH+ 440.

Tercera realizacién

Como la tercera realizacién de la presente invencién, se
describen los compuestos de Férmula (1) en, la que X=NR3, en

la forma del compuesto racémico (42) y los compuestos quira-

les (44) y (46). Estos compuestos tienen preferentemente
R1=H.
R1 ' ]
Ea ,!, J’Y\ y R3 I|21 0 R3 Flh
P SN S5 SO 38 N
Ty =N R N
YR CHO 0 H YR éHo 0 H : I
( (44) (45)

Los compuestos preferidos Gtiles en la presente inven-
cién se seleccionan entre el grupo que consiste en:

N-Butil-N-[(4-metilpiperazin-1-il)carbonil]-N’-{(2R)-
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[ (formilhidroxiamino)metil]lheptanoil}-hidrazina.
N-Butil-N-difenilaminocarbonil-N’-{ (2R)-

[ (formilhidroxiamino)metil]lheptanoil}-hidrazina.
N-Butil-N-(t-butilamino)carbonil-N’~{2-

[ (formilhidroxiamino)metil]heptanoil}-hidrazina.
N-Butil-N-fenilaminocarbonil-N’-{2-

[ (formilhidroxiamino)metil]lheptanoil}-hidrazina.

N-Butil-N-[(3,5-dimetil-4, 5-dihidro-isoxazol-4-

il)aminocarbonil]-N’-{2-
[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N-Butil-N-[ (1-morfolin-4-il)carbonil]-N’-{2~

[ (formilhidroxiamino)metil]heptanoil}-hidrazina.

P ha

\

N-Fenilaminocarbonil-N’-{2-[(formilhidroxiamino)metil]-

4-fenil-butanoil}-hidrazina.
N-Fenilaminocarbonil-N’-{2-

[ (formilhidroxiamino)metil]hexanoil}-hidrazina.

N-Fenilaminocarbonil-N’-{2-[ (formilhidroxiamino)metil]-

3-fenil-propanoil}-hidrazina.

N-Fenilaminocarbonil~N’-{2-[(formilhidroxiamino)metil}-

3-(3,4-diclorofenil)-propanoil}-hidrazina.

N-Fenilaminocarbonil-N’~{2-[{formilhidroxiamino)metil]-

heptanoil}—hid;azina.
N-(3,4-Diclorofenilaminocarbonil-N’-{2-

[ (formilhidroxiamino)metil]heptanoil}-hidrazina.
N-Fenilaminocarbonii-N’-{ (2R)-

[ (formilhidroxiamino)metil]heptanoil}-hidrazina.
N-(3,4-Diclorofenilaminocarbonil-N’-{ (2R) -

[ {formilhidroxiamino)metil]heptanoil}-hidrazina.
N-{ (1-Morfolin-4-il)carbonil]-N’-{(2R) -

[(formilhidroxiamino)metil)heptanoil}-hidrazina.
N-[(2-Metoxifenil)aminocarbonil]-N’-{ (2R)-

[(formilhidroxiamino)metil]heptanoil}-hidrazina.

b
l|
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N-[(2,4-Diclorofenil)aminocarbonil]~N’-{ (2R)-
[(formilhidroxiamino)metil]heptanoil}-hidrazina.

N-[(2,6-Diclorofenil)aminocarbonil]-N’-{ (2R)-
[(formilhidroxiamino)metil]heptanoil}-hidrazina.

N-[(4-Metil-piperazin-1-il)}carbonil]-N’-{ (2R}~
[ (formilhidroxiamino)metil)heptanoil}-hidrazina.

N-[(4-Cloro-3-trifluorometilfenil)aminocarbonil]-N’-
{(2R)-[(formilhidroxiamino)metillheptanoil}-hidrazina.

N-[(Metil-fenil-amino)carbonil]-N’-{ (2R)-

[ (formilhidroxiamino)metillheptanoil}-hidrazina.

Los siguientes esquemas sintéticos son meramente ilus-
trativos de los métodos mediante los cuales se pueden prepa-
rar los compuestos de la invencién, y no estd previsto que
limiten el alcance de la invencién tal como se define en las
reivindicaciones anejas.

Como se muestra en el Esquema 6, el tratamiento de un
haluro de alquileo R1X (25) con hidrazina en un disolvente co-
mo etanol, a una temperatura elevada, proporciona el derivado
de hidrazina (27). Haciendo reaccionar el compuesto (27) con
el cloruro de carbamilo R2R3NC(O)Cl se proporciona el inter-
medio (39). Alternativamente, el compuesto (39) se puede pre-
parar a partir de la hidrazina (29) protegida con Boc median-
te reaccidén con el aldehido ¢ cetona R/COR’’, seguida de re-
duccién con gas hidrbégeno en presencia de paladio, para pro-
porcionar el derivado de hidracina (30). Haciendo reacciones
la hidrazina (30) con cloruro de carbamilo R2R3NC(0)Cl, se-
guida de 1la separacién del grupo protector Boc con un Acido
apropiado, como Acido trifluoroacético, se proporciona el de-
rivado de hidrazina (39) en el que R1=CHR'R’’. Alternativa-
mente, haciendo reaccionar el isocianato R2NCO {40) con
hidrazina se proporciond el compuesto (39) en el que Rl=H y

R3=H. Alternativamente, haciendo reaccionar el isocianato



o
R2NCO (40} con hidrazina protegida_con Boc, seéuida de trata-
miento con un 4cido, se proporciona la forma de sal del com-
puesto (39) en la que Rl=H y R3=H. Alternativamente, haciendo
reaccionar el isocianatb RZNCO (40) con una hidrazina pfote—
gida con Cbz, seguida de hidrogenacién, se proporciona- el
compuesto (39) en el qué Rl=H y R3=H. -



~40- S ld)

R,R,NC(O)CI : JL \fv}
RX ——= R,NHNH, . . R2.. Ny
(26) @n oo
R3 R1 (39)
R' dcido
'COR" - NC(O)CI
BOCNHNH, BOCNH\NJ\R_ Ry - — =  (38),R1=CHRR"
@e) ki : (30)
NH,
R,NCO - (36), R1=H,R3=H
{40)
Boc-NHNH, dcido '
R,NCO - - (39), R1 s H,R3=H,
{40) como la sal
Cbz-NHNH, H/Pd
R,;NCO r - (30), R1=H,R3=H
{40)
Esquema 6

Como se muestra en el Esquema 7, el acoplamiente del

adcido carboxilico (8) ccn el derivado de hidrazina (39) pro-

3> porciona la hidrazida (41). La hidrogenolisis para separar el

grupo bencilo usando un catalizador, como 10% de Pd/C, en un

disolvente apropiado como etanol, proporciona el compuesto

(42) . RAnalogamente, el acoplamiento del 4cido quiral (17) o

(25) con un derivado de hidrazina (39) proporciona la corres-

10 pondiente hidrazida (43). o (45). La hidrogenolisis del grupo
bencilo proporciona los compuestos finales (44) o (46).

N LN 3 S SUNN'Y
" R ~ ~0Bn N, _N ~OH
YR CHO \'é,/ N N RN ‘ij/\n

@ “i “2)
g @ B R
HO VT NS ~0Bn NN oH
bno h g T NS e
= °© " W o s N R ¢Ho
17
(17} : (43) )
Hoj\/\N,OBn (38) zs 31 j\/\ o8 3 /ﬁ\/\
¥R CHo R YW " N T e e
0 YR CHO o R GHO
(25) (45)
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Esquema 7

Alternativamente, como se muestra en el Esquema 8, el
carbamato (34) en el qus R2=t-butilo o bencilo se puede con-
vertir en la hidrazida (47) mediante tratamiento con &cido o
hidrogenoclisis, respectivamente. La reaccién de (47) con un
isocianato en un disolvente apropiado, como cloruro de meti-
leno, y en la presencia opcional de una base apropiada, como
trietilamina, proporciona el compuesto (42) en el que R3=H.
Analogamente, la desprcteccién- apropiada de 1los carbamatos
quirales (36) y (38), seguida de una reaccién con un isocia-
nato, proporciona la hidrazida quiral (44) y (46) en las que
R3=H.

R
o A e \
ROy oo WS OH _Fmco.Ne, Rz’n\r"'\ _oH
°© F W &wo H : N i

YR CHO o

YR CHO

G4 “n (42,R3=H

1
o i \
. o =bancl)

RNy o o o NN o
(38) YR CHO

. (48) (4).R3=H

NG N PR g
RZ’O\O'(N\ a _OH o ul HN\H N’OH RINCO, NEY, Rz’"\("\n/ﬁ\/\ _OH

Esquema 8
EJEMPLOS SINTETICOS
La invencién se describe seguidamente mediante referen-
cia a los siguientes ejemplos, que son meramente ilustrativos
Y no estan concebidos como una limitacién del alcance de la
presente invencién. Son aplicables en los mismos las mismas
condiciones y convenciones generales experimentales descritas

en la Seccién Experimental y en la Sequnda Realizacién.
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Los compuestos descritos en los Ejemplos 31 a 51 se pre-
pararon sigquiendo los procedimientos generales descritos en
el Ejemplo 1.

Preparacién 13

N-[(4-Metilpiperazino)carbonil] -N-butilhidrazina.

A una solucién de butil-hidrazina (200 mg, 2,27 mmol) y
trietilamina (0,95 ml, 6,81 mmol) en diclorometano (10 ml) a
-78°C se afladié hidrocloruro de clorurc de 4-metil-1-
piperazino-carbonilo (0,45 g, 2,27 mmol). La mezcla de reac-
cién se agité y se dejé calentar a temperatura ambiente du-
rante una noche. Sequidamente se afladidé NaHCO3; acuoso satura-
do (20 ml) a la mezcla de reaccién. La capa acuosa se extrajo
con diclorometanoc (20 ml x 2). Las capas organicas combinadas
se secaron (MgS504). Una filtracién y evaporacién bajo vactio,
seguida de purificacién por cromatografia de columna rapida
(CH2Cl2:MeOH:Et3N=9:1:0,03) proporcioné el compuesto del titu-
lo (350 mg, 72%). H® RMN (400 MHz, CHCls) 3,89 (br s, 2H),
3,41 (¢, J = 4,9 Hz, 2H), 3,31 (t, J = 4,9 Hz, 2 H), 3,14 (t,
J = 17,6 Hz, 2H), 2,44-2,41 (m, 4H), 2,33 (s, 3H), 1,64 (m,
2d), 1,32 (m, 2H), 0,95 (t, J = 7,3 Hz, 3H), MH+ 215.

Ejemplo 31

N-Butil—N—[(4-metilpipe:azin—1-il)ca:bonil]—N'-((2R)-
[ (formilhidroxiamino)metil]lheptanoil}-hidrazina.

Una purificacién por HPLC preparativa produjo 44 mg
(22%, 2 etapas) del compuesto del titulo. MH+ 400.

Ejemplo 32

N-Butil-N-difenilaminocarbonil-N’ -{ (2R) -

[ (formilhidroxiamino)metil]heptanoil}-hidrazina.

Una purificacién por HPLC preparativa produjo 85 mg
(16%, 2 etapas) del compuesto del titulo. H' RMN (400 MHz,
CHCl;) & 9,52 (s, 1H), 8,89 (s, 1H), 8,35 (s, 1H), 7,39-7,07
(m, 10H), 4,03 (m, 1H), 3,51-3,26 (m, 3H), 2,54 (m, 1H), 1,74

N

A
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(m, 1H), 1,41 (m, 1H), 1,30-1,07 (m, 10H), 0,90 (t, J = 7,3
Hz, 3H), 0,76 (t, J = 7,3Hz, 3H), MH+ 469,
Ejemplo 33
N-Butil-N- (t-butilamino)carbonil-N’-{ (2R} -
[ (formilhidroxiamino)metillheptanoil}~hidrazina.

H' RMN (400 MHz, CDCls) & 8,25 (s, 1H), 7,81 (s, 1H),
4,10-3,20 (m, 6H), 3,01 (br s, 1H), 2,42 (m, 1H), 1,55-1,20
(m, 12H), 1,27 (s, SH), 0,88-0,85 (m, 6H), MH+ 373.

Ejemplo 34

N-Butil-N-fenilaminocarbonil-N’ -{2-
[(formilhidroxiaminc)metil]heptanoil}-hidrazina.

H' RMN (400 MHz, CDCls) & 8,26 (s, 1H), 7,81 (s, 1H),
7,25 (br s, 1H), 4,10-3,20 (m, 6H), 3,00 (br s, 1H), 2,42 (m,
14), 1,60-1,15 (m, 12H), 0,88-0,83 (m, 6H), MH+ 393.

_ Ejemplo 35

N-Butil-N-[(3,5-dimetil-4,5-dihidro-isoxazol-4-
il)aminocarbonil] -N’-{2-
[(formilhidroxiamino)metillheptanoil}-hidrazina.

H' RMN (400 MHz, CDCl;) & 9,30 (s, 1H), 8,10 (s, 1H),
7,75 (s, 1H), 3,90-3,20 (m, 6H), 2,75 (m, 1H), 2,20-1,90 (m,
6H), 1,80-1,32 (m, 12H), 0,97-0,91 (m, 6H), MH+ 414.

Ejemplo 36

N-Butil-N-[ (1-morfolin-4-il) carbonil]-N’-{2-
[ (formilhidroxiamino)matil]heptanocil}-hidrazina.

H' RMN (400 MHz, CDCl3) & 8,80 (s, 1H), 7,80 (s, 1H),
3,80-3,20 (m, 12H), 2,75 (m, 1H), 1,80-1,30 (m, 14H), 0, 96-
0,90 (m, 6H),  MH+ 387.

Ejemplo 37

N-Fenilaminocazhonil-u’-{2-[(formilhidroxiamino)-
etil]lheptanocil}-hidrazina.

MH+ 371, ‘

Ejemplo 38

Hr

y e

»
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N-Fenilaminocarbonil-N’-{2~[ (formilhidroxiaminoc) -metil]~
hexanoil}-hidrazina. .
H' RMN (400 MHz, CDCls) § 8,80 (br s; 1H), 7,84 (s, 1H),
7,29 (m, S5H), 3,90-3,40 (m, 2H), 2,86 (m, 1), 1,70 (m, 1H),
1,50-1,15 (m, 5H), 0,89 (m, 3H), MH+ 323.
Ejemplo 39
N—Fanilaminoca:honil-ﬂ'-{2-[(fo:milhid:oxiamino)-natil]-
3-fenil-propanoil}-hidraczina.
H' RMN (400 MHz, CDCly) & 9,90 {(br s, 1H), 8,40 (s, 1H),
1,70 (s, 1H), 7,30-7,00 (m, 10H), 4,15-3,55 (m, 4H)}, 3,10 (m,
id), 2,85 (m, 1H), 2,70 (m, 1H), MH+ 357.
Ejemplo 40

N-Fenilaminocarbonil—ﬂ'—{2-[(fo:milhid:oxiamino)-metil]—.

3-(3,4-diclorofenil) -propanoil}-hidrazina.
H! RMN (400 MHz, CDCl3) & 9,90 (br s, 1H), 8,50 (s, 1H),
17,70 (s, 1H), 7,28-7,05 (m, BH), 4,10-3,45 (m, 2H), 3,10 (m,
1H), 2,95 (m, 1H), 2,70 {m, 1H), MH+ 425.
" Ejemplo 41
N-Fenilaminocarbonil-N’-{2-[ (formilhidroxiamino) -
matil]heptanoil}-hidrazina.
H' RMN (400 MHz, CDCl;) & 8,90 (s, 1H), 8,40 (s, 1H),
7,95 (s, 1H), 7,81 (s, 1H), 7,41-6,95 (m, 5H), 3,90-3,40 (m,
2H), 2,83 (m, 1H), 1,61 (m, 1H), 1,42-1,12 (m, 7H), 0,87 (m,
3H), MH+ 337.
Ejemplo 42
N-(3,4-Diclorofenilaminocarbonil) -N’ -{2-
[ (formilhidroxiamino)metil]heptanoil}-hidrazina.
H' RMN (400 MHz, CDCls) & 8,29 (s, 1H), 7,75 (s, 1H),
7,52 (s, 1H), 7,22-7,15 im, 4H), 3,98-3,29 (m, 2H), 2,85-2,43

(m, 1H)' 1,59 (m, IH), 1[41'—1, 15 (m' 7H)' 0' 80 (m, 3H), MH+
406.

Y

s H
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Ejemplc 43

N-Fenilaminoca:honil—ﬂ'-{(2R)-[(formilhidroxiamino)-
metil]lheptanoil}-~hidrazina.

H' RMN (400 MHz, CDCly) & 8,28 (s, 1H), 7,71 (s, 1H),
7,27-6,81 (m, SH), 3,81-3,25 (m, 2H) 2,75-2,41 (m, 1H), 1,45
(m, 1H), 1,31-1,01 (m, 74), 0,72 (m, 3H), MH+ 337.

Ejemplo 44

N-(3,4-Diclorofenilaminocarbonil)-N’-{ (2R) -
[(formilhidroxiamino)metil]heptancil}-hidrazina.

H! RMN (400 MHz, CDCl3) & 10,00 (s, 1H), 8,41 (s, 1H),
8,28 (s, 1H), 8,16 (d, J = 7 Hz, 1H), 7,74 (s, 1H), 7,38-6,81
(m, 3H), 3,81-3,38 (m, 2H), 2,81-2,52 (m, 1H), 1,68-1,07 (m,
8H), 0,78 (m, 3H), MH+ 405.

Ejemplo 45

N-[ (1-Morfolin-4-il) carbonil] =N’ -{ (2R) -

[ (formilhidroxiamino)metil]lheptanoil}-hidrazina. .

H' RMN (400 MHz, CDClz) & 9,29 (s, 1H), 8,25 (s, 1H),
8,15 (s, 1H), 4,08-3,49 (m, 6H), 3,35 (m, 4H), 2,78-2,55 (m,
i#), 1,52 (m, 1H), 1,41-3i,08 (m, 7H), 0,79 (m, 3H), MH+ 331.

Ejemplo 46

N-[ (2-Matoxifenil)aminocarbonil] -N’ ~{ (2R) -
[{(formilhidroxiamino)metil]heptanoil}-hidrazina.

H' RMN (400 MHz, CDCl;) & 8,33 (s, 1H), 7,99 (s, 1H),
7,05-6,70 (m, 4H) 4,14—3,32 (m, 5H), 2,85-2,59 (m, 1H), 1,60
(m, 1H), 1,42-1,18 (m, 7H), 0,87 (m, 3H), MH+ 367.

Ejuemplo 47

N-[(2,4-Dicloxofenil) aminocarbonil] -N’ -{ (2R) -
[ (formilhidroxiamino)metil]heptancil}-hidrazina.
MH+ 405.
Ejemplo 48
N-[({2,6-Diclorofenil)aminocarbonil] -N’-{ (2R) -
[(fo:nilhidroxiamino)matil]heptanoil}-hidrazina.

144
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Ejemplo 49

MH+ 405.

N-[(4-Metil-piperazin-1-il)carbonil] -N’~{ (2R) -
[(formilhidroxiamino)metil]heptanoil}—hidxazina.
5 MH+ 344.
Ejemplo 50
N—[(4-Cloro—3-t:ifluorometilfenil)aminocaxbonil]-N'-
{(2R)-[(foznilhidroxiamino)metil]heptanoil}-hidrazina.
MH+ 439, ,
10 Ejemplo 51 .
N-[(Mbtil-fenil—amino)cazbonil]-N'-{(2R)—
[(fo:milhid:oxiamino)metil]haptanoil}-hid:azina.
MH+ 351. |
Cuarta realizacién

15 Como la cuarta realizacién de la presente invencién, se
describen los compuestos de Férmula (1) en la gue X es un en-
lace covalente, en forma del compuesto racémico (55) y los

compuestos quirales (57), y (59). Estos compuestos tienen pre-

ferentemente R1=H.

T1 R1

)
YR CHO YR CHO o H

Y
20 {55) (57) ¢

Los compuestos preferidos tdtiles en la presente inven-

cién se seleccionan entre el grupo que consiste en:
N~[(Fenilaminocarbonil)-carbonil]-N’-{(2R)-
25 [{(formilhidroxiamino)metillheptanoil}-hidrazina.
N—Butil—N-{[1—(t—buﬁoxicarbonil)—piperidin—4-il]-
carbonil}—N'-{Z—[(formilhidroxiamino)metil]heptanoil}-
hidrazina.
N-Butil-N-{[(l-t-butoxicarbonil)-pirrolidin- (28)-
30 il]carbonil}—N’—{Z-[(formilhidroxiamino)metil]heptanoil}—

| R1
Ns %/\ ~OH R2 N /l’/\ OH R2 f!l j\/\
- S04
\cr)( H N \IG H liJ Y \N

HO

=2
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N-Butil-N-{[(1-t-butilaminocarbonil)piperidin-4-

il]carbonil}-N’-{Z-[(formilhidroxiamino)metil]heptanoil}—

hidrazina.

N-Butil-N-{[(1-t-butilcarbonil)piperidin-4-iljcarbonil}~

N’={2~[(formilhidroxiamino)metillheptanoil}-hidrazina.

N-Butil-N-[(1,2, 3,4-tetrahidro-quinoxalin-2-

il)carbonil]-N'—{Z—[(formilhidroxiamino)metil]heptanoil}-

hidrazina.
N-(p—metoxifenilacétil)-N'—{(2R)—

[(formilhidroxiamino)metil]heptanoil}—hidrazina.
N-Fenoxiacetil-N’'~{ (2R}~

[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N~ [ (p-Metoxi-fenoxi)acetil]-N’-{ (2R)~-

[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N-(2, 6-Diclorofenil~acetil)-N’'-{ (2R)-

[ (formilhidroxiamino)metil]heptanoil}-hidrazina.
N-(3, 4-Diclorofenilacetil)-N’-{ (2R) -

[ (formilhidroxiamino)metil]lheptanoil}-hidrazina.
N- (Etoxicarbonil)carbonil-N’-{ (2R)-

[{(formilhidroxiamino)metil]heptanoil}-hidrazina.
N-(2,4-Diclorofenilacetil)-N’-{ (2R) -

[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N-{ {Benzofuran-2-il) carbonil]-N’-{ (2R) -

[{(formilhidroxiamino)metil]lheptanoil}-hidrazina.
N-(2,3-Diclorfenoxiacetil)-N’~{ {(2R)~

[(formilhidroxiamino)metil]lheptanoil}-hidrazina.
N-(3,4-Dimetoxifenilacetil)-N’-{ (2R)~-

[ (formilhidroxiamino)metillheptanoil}-hidrazina.
N~[(lH-Indol-2-il)carbonil]-N’-{ (2R} -

[ (formilhidroxiamino)metil]lheptanoil}-hidrazina.

N-[({2-Metil-piridin-3-il)carbonil]~N’-{ (2R} -
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[(formilhidroxiamino)metil]heptanoil}-hiarazina: Y

N-[{5-Metoxi-benzofuran-2-il)carbonil]-N’-{ (2R}~
[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N-[(2,3-Dihidro-benzo[1, 4]dioxin-(28)-il)carbonil]-N’ -
{(2R)-[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N-[(Quinolin-2-il)carbonil)-N’-{ (2R)-
[(formilhidroxiamino)metil]peptanoil}—hidrazina.
N—[(1,2,3,4—Tetrahidro—quinolin—6—i1)carbonil]—N'—{(2R)-
[(formilhidroxiamino)metil]heptanoil}—hidrazina.
N-({Tetrahidro-furan-(2S)-il)carbonil])-N’-{(2R)-
[ (formilhidroxiamino}metillheptanoil}-hidrazina.
N-[(Tetrahidro-furan-(2R)-il)carbonil]-N’-{ (2R)-
[(formilhidroxiamino)metiljheptanoil}-hidrazina.
N-[ (3-Metil-benzofuran-2-il)carbonil]-N’-{ (2R)-
[(formilhidroxiamino)metil]heptanoil}—hidrazina.
N-[(Piridin~2-il)acatil]-N’-{ (2R} -

[ (formilhidroxiamino)metil]lheptanoil}-hidrazina.
N-{3-[3-(4-Metoxibencil)-1H-benzoimidazol-2-il]-
propanoil}—N'—{(2R)-[(formilhidroxiamino)metil]heptanoil}—

hidrazina.
" N-[(Pirimidin-2-il)carbonil]-N’-{ (2R)-
[(formilhidroxiamino)metil]heptanoil}—hidrazina.
N-[{2-Metil-5,6,7,8-tetrahidro-[1,8]naftiridin-3-
il)carbonil]-N’-{(2R)-[(formilhidroxiamino)metil]heptanoil}-
hidrazina.
N-[({Isoquinolin-3-il)carbonil]-N’-{ (2R)-
[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N-[(5,6,7,8-Tetrahidro-[1,8]naftiridin-2-i1)carbonil]-
N'w{(2R)-[{formilhidroxiamino)metil]heptanoil}—hidrazina.
N-{(Fenilacetil)-N’'-{2-
{(formilhidroxiamino)metillheptanoil}-hidrazina.
N-[(3,4~Dihidro—2H—benzo[b][1,4]dioxepin—7—il)carbonil]~
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N'-{(2R)—[(formilhidroxiamino)metil]heptanoil}-hidrazina..

N-[(1-Metil-2,5-dioxo-imidazolidin-4-1il)acetil]-N’-

{ (2R} -[ (formilhidroxiamino)metil]heptanoil}-hidrazina.

N—(Fenilacetil)—N’-{Z—[(formilhidroxiamino)metil]—3-
fenil-propanoil}-hidrazina. )

N-(Fenilacetil}-N'-{2-[(formilhidroxiamina)metil]-3-
(3,4-dicloro) fenil-propanoil}-hidrazina.

N-[ (4-Imidazol-1-il)benzoil]-N’-{ (2R)-

[ (formilhidroxiamino)metil]heptanoil}-hidrazina.

N-{ [1-Metil-5-oxo-2-S- (piridin-3-il)pirrolidin(38)-
il]carbonil}-N'—{(2R)~[(formilhidroxiamino)metil]heptanoil}—
hidrazina. '

N-[(1,2-Dihidro-cinolin-4-il)carbonil]-N’~{ (2R} -

[ (formilhidroxiamino)metil]heptanoil}-hidrazina.

N-[4-(4-Acetilpiperazin-1-il)fenoxiacetil]-N’-{(2R)-
[(formilhidroxiamino)met}l]heptanoil}—hidrazina.

N-Fenilacetil-N’-{ (2R)-

[ (formilhidroxiaminec)metil]heptanoil}-hidrazina.

N—{[1—Beﬂcil—s-oxo—pirrolidin—(2S)—il]—carbonil}—N'—
{{2R)-[(formilhidroxiamino)metil]heptanocil}-hidrazina.

N-{ (1-Bencil-5-oxo-pirrolidin-(2R)-il]-carbonil}-N’-
{(2R)~[(formilhidroxiamino)metiljheptanoil}-hidrazina.

N-[(55)-Bencil-3, 6-dioxo-piperazin-(2S)-il)acetil]~N’-
{(2R)—[(formilhidroxiamino)metil]heptanoil}—hidrazina.

N-[(Quinolin-4-il)carbonil]-N’-{ (2R)-
[{formilhidroxiamino)metil]heptanoil}-hidrazina.

N-[ (Quinolin-8-il)carbonil]-N’~{ (2R}~
[ (formilhidroxiamino)metil]heptanoil}-hidrazina.

N-[(1,2,3,4—Tetrahidroquinolin—a-il)carbonil]-N'-{(2R)—
[ (formilhidroxiamino)metil]heptanoil}-hidrazina.

N~(N'’-Acetil-L-tircsil)-N’-{(2R}-

[ (formilhidroxiamino)metil}heptanoil}-hidrazina.
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N—[(1-Acetil-1,2,3,4—tetrahidro—quinolin—6;il)caébonil]- /
N'-{(2R)-[(formilhidroxiamino)metil]heptanoil}-hidrazina. a
N-[ (1H-Benzoimidazol-2-il)carbonil] -N’ -{ (2R) - '
[ (formilhidroxiamino)metil]heptanoil}-hidrazina.
N—{[1-(2-Hidroxiacetil)—1,2,3,4—tetrahidro—quinolin~6—
il]carbonil}—N'—{j2R)—[(formilhidroxiamino)metil]heptanoil}~
hidrazina. _
N-[(1H-Indol-5-il)carbonil]-N’-{(2R)-
[(formilhidroxiamino)metil]-heptanoil}-hidrazina.
N—{4—[Metil—(4,G-dimetilpirimidin—z-il)amino]benzoil}—
N’-{(2R})~-[(formilhidroxiamino)metillheptanocil}-hidrazina.
N-[{1-Benzo[l,3]dioxol-5~il)carbonil]-N’-{ (2R)-
[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N-[(4-(3,5-Dimetil-pirazol-1-il)metil]benzoil}-N’-{ (2R)-
[ (formilhidroxiamino)metil]lheptanoil}-hidrazina.
N-[4-(Morfolin-4-il)benzoil]~N’'-{ (2R)-
[{(formilhidroxiamino)metil)heptanoil}~hidrazina.
N-{4-Hidroxi-3- (morfolin-4-il)metil-benzoil]~N’-{ (2R) -
[ (formilhidroxiamino)metil]lheptanoil}-hidrazina.
N-(3-Hidroxi-3-metil-butanoil)-N’-{ (2R)-
[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N-(4-Metilamino-benzoil)-N’-{ (2R)-
[ (formilhidroxiamino)metil]heptanoil}-hidrazina.
: N-[(1—Isopropil—lH-benzotriazol—5—i1)carbonil]—N’-{(ZR)—
[(formilhidroxiamino)metil)heptanoil}-hidrazina.
N—[(1,2,3,4-Tetrahidro;isoquinolin—(35)—il)carboni1]—N'—
{ (2R} - [(formilhidroxiamino)metil]heptanoil}-hidrazina.
N-[ (5-Cloro-benzofuran-2-il) carbonil] -N’ - { (2R) -
[{formilhidroxiamino)metil]lheptanoil}-hidrazina.
N-{[1l-(Dimetilaminocarbonilmetil)-3, 4-dihidro-2H-
quinolin-é-il]carbonil}-N’-{(2R)-

[(formilhidroxiamino)metil]heptanoil}-hidrazina.
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N—[(2,2—Difluoro—benzo[1,3]dioxol-4—il)carbonil]—N'— f) .

{(ZR)-[(formilhidroxiamino)metil]heptanoil}-hidrazina.

N-[ (5-Amino-benzofuran-2-il)carbonil]-N’-{ (2R)-

[ (formilhidroxiamino)metil]lheptanoil}-hidrazina.

N—[(4—0xo-1,2—dihidro—4H—pirrolo[3,2,1~ij]quinolin-5—
il)carbonil]-N'-{(2R)—[(formilhidroxiamino)metil]heptanoil}-
hidrazina.

N—[(7—Hidroxi—benzofuran-Z—il)carbonil]—N'—{(2R)—

[ (formilhidroxiamino)metil)lheptanoil}-hidrazina.

N-[ (6-Metoxi-benzofuran-~2-il)acetil]-N’-{ {2R)~
[ (formilhidroxiamino)metil]heptanoil}-hidrazina.

N-[(5—Acetamidobenzofuran-2—il)carbonil]—N'—{(ZR)—

[ (formilhidroxiamino)metil]heptanoil}-hidrazina.

N-[(2,3-Dihidro-benzo[1,4]dioxin-6—i1)carbonil]-N'—
{(2R)—[(formilhidroxiamino)metil]heptanoil}—hidrazina.

N-[(3-Amino-4, 6~dimetil-furo[2,3-blpiridin-2-
il)carbonil]—N’-{(2R)—[(formilhidroxiamino)metil]heptanoil}—
hidrazina. '

N-[(2-Metil-$5, 6,7,8~tetrahidro-[1,6]naftiridin-3-
il)carbonil]—N'-{(2R)—[(formilhidroxiamino)metil]heptanoil}-
bidrazina.

N—[(6—Fluoro-4H-benzo[1,3]dioxin-8-il)carbonil]-N'—
{(2R)-[(formilhidroxiamino)metil]heptanoil}-hidrazina.

N-[ (7-Amino-1H-indol-2-il)carbonil]-N’-{ (2R)-
[{(formilhidroxiamino)metillheptanoil}-hidrazina.

N—[(1-metil—1,2,3,4-tetrahidro—quinolin—6-il)carbonil]-
N’-{{2R)-[ (formilhidroxizmino)metil]heptanoil}-hidrazina.

N'-[(6,7,9,10,12,13,15,16-Octahidro-5,8,11,14,17-
pentaoxa~benzociclopentadecen—Z-il)carbonil]—N'—{(2R)—
[(formilhidroxiamino)metil]heptanoil}—hidrazina.

N-[(2~Benzo[1,3]dioxol—5—il)acetil]-N'—{(2R)-

[(formilhidroxiamino)metil]lheptanoil}~hidrazina.
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N~-Pentanoil-N’-{ (2R) -

[ (formilhidroxiamino)metil]heptanoil}-hidrazina.:
N-Benzoil-N’-{ (2R)- '

[ (formilhidroxiamino)metillheptanoil}-hidrazina.
N-Trifluorocacetamido-N’-{ (2R) -

[ (formilhidroxiamino)metil]lheptanoil}-hidrazina.
N-[(3-Hidroxi-naftalen-2-il)carbonil]-N’-{ (2R) -

[{formilhidroxiamino)metillheptanoil}-hidrazina.
N-Fenilacetil-N’-{ (2R)-

[ (formilhidroxiamino)metil]heptanoil}-hidrazina.
N-[ (Furan-2-il)carbonil]-N’-{ (2R)-

[(formilhidroxiamiqo)metil]heptanoil}-hidrazina.
N-(4-Metoxibenzoil)-N’-{(2R)-

[(formilhidroxiamino)metillheptanoil}-hidrazina.
N-[{1B-Indol-3-il)acetil]-N’-{ (2R)-

[(formilhidroxiamino)metii]heptanoil}—hidrazina.
N-(4-Dimetilaminobenzoil)-N’-{ (2R)-

[{(formilhidroxiamino)metillheptanoil}-hidrazina.
N~(2-Hidroxibenzoil)-N’-{ (2R) -

[(formilhidroxiamino)metil]heptanoil}—hidrazina.
N-[(Piperidin-4-il)carbonil]-N’-{ (2R)-

[ (formilhidroxiamino)metil]heptanoil}-hidrazina.
N-[(1,2,5,6—Tetrahidro—piridin-3—i1)carbonil]—N'—{(2R)-

[(fqrmilhidroxiamino)metil]heptanoil}-hidrazina.
N-[(7-Metoxi-benzofuran-2-il)carbonil]-N’-{ (2R)-

[(formilhidroxiamino)metil]heptanoil}—hidrazina.
N-[{3-Cloro-4-metoxi-fenil)acetil]-N’-{ (2R)-

[(formilhidroxiamino)metil]heptanoil}—hidrazina.
N-[(1H~Pirrolo-2-il)carbonil]-N’-{ (2R)~

[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N-[(Quinolin-7-il)carbonil]-N’-{ (2R)-

[(formilhidroxiamino)metil]heptanoil}—hidrazina.
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N-[{Piridin-2-il)carbonil]-N’-{ (2R)-
[(formilhidroxiamino)metil]lheptanoil}-hidrazina.
N-({4-Cloro-3-metoxi-benzoil)-N’-{ (2R} -

[ (formilhidroxiamino)metil]heptanoil}-hidrazina.
N- (3-Metoxibenzoil)~-N’-{ (2R) -

[{(formilhidroxiamino)metil]heptanoil}-hidrazina.
N-[{Quinolin-3-il)carbonil]-N’-{(2R) -

[(formilhidroxiamino)metil]heptanoil}—hidrazina.

N-[ (5-Metil-2-fenil—-oxazol-4~il)carbonil]-N’~{ (2R)-

[ (formilhidroxiamino)metil]heptanocil}-hidrazina.
N-[(Quinoxalin-2-il)carbonil]-N’-{ (2R)-

[{formilhidroxiamino)metillheptanocil}-hidrazina.

N-(Fenilacetil)-N’-{2-[ (formilhidroxiamina)metil]-4~

fenilbutanoil}-hidrazina.
N—[(3-Metoxi—quinoxalin-2—il)carbonil]-er{(2R)—
[ (formilhidroxiamino)metil]heptanoil}-hidrazina.
N-{(2, 6-Dimetoxipiridin-3-il)carbonil]~N’-{ (2R)-
[{(formilhidroxiamino)metil]lheptanoil}-hidrazina.
N-[(N’'’"-Metilsulfonil)-L-tirosil]-N’-{(2R)-
[ (formilhidroxiamino)metillheptanoil}-hidrazina.
N-{ [5~Oxo-pirrolidin-(25)-illcarbonil}-N’-{ (2R)-
[(formilhidroxiamino)metil]heptanoil}—hidrazina.
N-[4-(Pirrol-1-il)benzoil]-N’—{ (2R)-
[{formilhidroxiamino)metillheptanoil}-hidrazina.
N-({4-Acetamidobenzoil)-N’-{ (2R) -
[{formilhidroxiamino)metiljheptanoil}-hidrazina.
N-[(3-Ciclopentiloxi-4-metoxi)benzoil]-N’-{ (2R)-

[ (formilhidroxiamino)metil]heptanoil}~hidrazina.

N—(Fenilacetil)—N’—{2-[(formilhidroxiamino)metil]-3—

ciclopentil-propanoil}-hidrazina.
N-[ (7-Metoxi-benzofuran-2-il)carbonil]-N’-{2~

[(formilhidroxiamino)metil]—3-ciclopentil—propanoil}—
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hidrazina.

N-[3-(Morfolin-4-il)propanoil]-N’-{ (2R)-
[(formilhidroxiamino)metil]heptanoil}-hidrazina.

N-{(2,3-Dihidro-benzofuran-5~il)carbonil]-N’ -{ (2R) -

[ (formilhidroxiamino)metil]heptanoil}-hidrazina.

N-[(4,6-Dimetoxi-pirimidin~2-il)benzoil]-N’-{(2R)-
[(formilhidroxiamino)metillheptanoil}-hidrazina.

N-[{(2-Trifluorometil-5,6,7,8-tetrahidro-naftiridin-2-
il)carbonil]—N'-{(2R)—[(formilhidroxiamino)metil]heptanoil}—
hidrazina.

N-{ (9H-beta-carbolin-3-il)carbonil]-N’-{ (2R) -
[(formilhidroxiamino)metil]heptanoil}~hidrazina.

Los siguientes esquemas sintéticos son meramente ilus-
trativos de los métodos mediante los cuales se pueden prepa-
rar los compuestos de la invencién, y no estd previsto que
limiten el alcance de >a invencién segin se define en las
reivindicaciones anejas.

Como se muestra en el Esquema 9, el tratamiento de un
haluro de alquilo R1X (26) con hidrazina en un disolvente co-
mo etanol, a una temperatura elevada, proporciona el derivado
de hidrazina (27). La reaccién del compuesto {(27) con el clo-
ruro de acido R2C(0)Cl proporciona el intermedio {(50). Alter-
nativaménte, el compuesto (50) se puede preparar a partir de
la hidrazina (29) protegida con Boc mediante reaccién con el
aldehido o cetona R’COR’’, sequida de reduccién con gas
hidrégeno en presencia de paladio, para proporcionar el deri-
vado de hidrazina (30). La reaccién de la hidrazina (30) coh
el cloruro de 4cido R2C(0}Cl, seguida de la separacién del
grupo protector Boc con un acido apropiado como 4cido tri-
fluoroacético, proporciona la hidrazina (50) en 1a que
R1=CHR'R’’. Alternativamente, el é&ster {(51) puede ser someti-

do a hidrazinolisis para proporcionar (50) en el que RI1=H.
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Alternativamente, el 4cido (52) se puede hacer reaccionar con T
cloroformiato de etilo para formar el anhidrido mixto inter- )
medio (53), que tras una hidrazinolisis proporciona (50) en
donde R1l=H.
5
R,COXCI o
RX — o RNHNH, o JL',*"NHz
(26) {2n Rl (s0)
RI
R'COR" C(OXCI  dcid
BOCNHNH, —————» BocNH.,NAR,, o - i {50), R1 = CHRR"
HPd H '
@) (30)
 —
rR2” 0~ — (50),R1=H
(51)
o
X, oooom [ R
R2” “OH R2” "0 TQEt ——= {50),R1=H
(52) . (53)
Esquema 9
10 Como se muestra en el Esquema 10, el acoplamiento del

acido carboxilico (8) con el derivado de hidrazina {50) pro-
porciona la hidrazina acilada (54). La hidrogenolisis para
separar el grupo bencilo usando un catalizador, como 10% de
Pd/C, en un disolvente apropiado, como etanol, proporciona el

15 compuesto (55). Andlogamente, el acoplamiento del &4cido qui-
ral (17) o (25) con el derivado de hidrazina (50) proporciona
la correspondiente hidrazida (56) o (59). La hidrogenolisis
del grupo bencilo proporciona los compuestos finales (57) o
(59).
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YR CHO
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Hoi]/\N' Ra N ~OBn R2. _N OH
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an YR CHO YR CHO
{58) . B8N

\E’R CHO (s} H

R1
Hoj\/\n’m“ (50) Rew j\/\ v
Y | Y N . OBn - . RZYN\ N’OH
H R 6 N 7 '

(59)

Esquema 10

Alternativamente, c¢omo se muestra en el Esquema 11, el
carbamato (34) en el que R2=t-butilo o bencilo puede ser con-
vertido en la hidrazida (47) mediante tratamiento 4cido o
hidrogenolisis, respectivamente. La reaccién de {47) con el
cloruro de acilo R2C(0O)Cl o el anhidrido mixto R2C (0)QC (0)OEL
en un disolvente apropiado como cloruro de metileno, Y en
presencia de una base apropiada opcional como trietilamina,
proporciona el compuesto (55). Andlogamente, la desproteccién
apropiada de los carbamatos quirales (36) y (38), seguida de
reaccién con un cloruro de acilo o un anhidrido mixto, pro-

porciona la hidrazida acilada quiral (57) o (59).

Acido (R2=t-butilo)
o Hy/Pd {(R2=banciio) n
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) ack (Re=1butyl) R2C{O)CL NEt, or R
Rz’o\gfn\nil/\n’m w HN\H’R/\ ~OH R2C(OYOC({OIOEL, NEL, mr'[‘\.an\ CH *

W o ¥
¥R CHO
0 (58)
f Acido (R2stbatio)
sbatio) REC(O)CL NEY, n R
m’oY"\Nj\l/\N—"" 2toPd (Ravbenchn) j\l/\ LOH  RCIOIOC(OIOELNEL g N\ o
0 H YR éHO u YR Y H '|"
(a8) ° YR CHO
(51
1 Acido (Rastbuflc) R
| | RRC(O)D, NEL, R1
RZ’OYN‘HJ\/‘N’W 2 HyP ((R2=bencla) HN\N,W\/\N,OH R2CIO)OCIDIOEL NEY, mY'l“ o
o R CHO " TR o o K = Euo
(38) @ -

Esquema 11

EJEMPLOS SINTETICOS

La invencién se describe seguidamente mediante la refe-
reécia a los siguientes ejemplos, que son meramente ilustra-
tivos y no estin concebidos como una limitacién del alcance
de la presente invencién. Son aplicable en los mismos las
mismas condiciones generales experimentales y convenciones
descritas en la Seccién Experimental de la segunda realiza-
cién.

Los compuestos descritos en los Ejemplos 52 a 165 se
prepararon siguiendo los procedimientos generales descritos
en el Ejemplo 1.

Ejemplo 52

N-[ (Fenilaminocarbonil) ~carbonil] =N’ -{ (2R) -
[(formilhidroxiamino)metillheptancil}-hidrazina.

H! RMN (400 MHz, CDCl,) & 9,50 (s, 1H), 9,20 (s, 1H),
7,85 (s, 1H), 7,70-7,00 (m, 5H), 3,75 (m, 1H), 3,40 (m, 1H),
2,88 (m, 1H), 1,63 (m, 1H), 1,39-1,15 (m, 7H), 0,79 (t, J =
6,8 Hz, 3H), MH+ 365.

Ejemplo 53
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N-Butil-N-{[1-(t-butoxicarbonil)piperidin-4-il]- '
carbonil}-N’-{2-[ (formilhidroxiamino)metil]heptanoil}-
hidrazina.

H' RMN (400 MHz, CDCli) & 9,14 (br s, 1H), 8,33 (br s,
1H), 7,81 (br s, 1H), 4,30-3,20 (m, 8H), 2,80-2,50 (m, 2H),
1,92-1,22 (m, 14H), 1,47 (s, 9H), 0,97-0,90 (m, 6H), MH+
485.

Ejemplo 54

N-Butil-N-{[(1-t-butoxicarbonil)-pirrolidin- (28)~
il]carbonil}—ﬂ'-{2—[(fo:milhidroxiamino)metil]heptanoil}—
hidrazina.

H' RMN (400 MHz, CDCl;) & 9,70 (br s, 1H), 8,21 (s, 1H),
7,80 (s, 1H), 4,51-3,20 (m, 6H), 2,86 (m, 1H), 2,18-1,41 (m,
6H), 1,38 (s, 9H), 1,38-1,17 (m, 10H), 0,88 (m, 6H), MH+
471.

Ejemplo 55

N-Butil-N-{[ (1-t-butilaminocarbonil)piperidin-4-
il]carbonil}]—N'-{z—[(fo:milhidroxiamino)metil]heptanoil}-
hidrazina. .

H' RMN (400 MHz, CDCl3) & 9,67 (br s, 1H), 8,38 (s, 1H),
4,15-3,47 {(m, 8H), 2,89 (m, 1H), 2,67 (m, 1H), 1,75-1,26 (m,
iéxH), 1,37 (s, 9H), 0,99-0,90 (m, '6H), MH+ 484.

Ejemplo 56

N-Butil-N-{[(1-t-butilcarbonil)piperidin-4-
il]ca:honil}]—u'-{z-[(fmnmilhidroxiamino)metil]heptanoil}-
hidrazina.

H' RMN (400 MHz, CDCl;) & 9,30 (s, 1H), 8,25 (s, 1H),
7,80 (s, 1H), 4,39-3,34 (m, 8H), 2,95 (m, 1H), 2,79 (m, 1H),
1,89-1,25 (m, 16H), 1,29 (s, 9H), 0,99-0,90 (m, 6H), MH+
469. )

Ejemplo 57

N-Butil-N-[(1,2,3,4-tetrahidro-quinoxalin-2-
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il)carbonil]-N'-{2-[(formilhidroxiamino)metil]heptanoil}-
hidrazina.

H' RMN (400 MHz, CDClz) & 9,28 (s, 1H), 8,20 (s, 1H),
7,80 (s, 1H), 6,70-6,51 (m, 4H), 4,16-3,22 (m, 6H), 2,87 (m,
i), 2,75 (m, 1H), 1,64-1,26 (m, 12H), 0,97-0,87 (m, 6H),
MH+ 434.

Ejemplo 58

N- (p-Metoxifenilacetil)-N’'-{ (2R) -
[(formilhidroxiamino)metillheptanoil}-hidragzina.

H' RMN (400 MHz, CDCliy) & 9,20 (s, 1H), 8,30 (s, 1H),
7,50 (s, 1H), 7,24 (d, J = 16,3 Hz, 2H), 6,90 (d, J = 16,3
Hz, 2H), 3,95-3,38 {(m, 4H), 3,77 (s, 3H), 2,83 (m, 1H), 1,64
(m, 1H), 1,34 (m, 1lH), 1,29 (m, 6H), 0,86 (t, J = 6,3 Hz,
3H), MH+ 366.

Ejemplo 59

N-Fenoxiacetil-N’-{2-[ (formilhidroxiamino)metil] -
heptanoil}-hidrazina. |

MH+ 352.

Ejemplo 60

N-[ (p-Metoxi-fenoxi)acetil] -N’'-{ (2R) -

[ (formilhidroxiamino)matil]heptanocil}-hidrazina.

H' RMN (400 MHz, CDCl;) & 9,39 (s, 1H), 8,53 (s, 1H),
7,48 (s, 1H), 6,79-6,73 (m, 4H), 4,49 (m, 2H), 3,73 (s, 3H),
3,44 (m, 2H), 2,82 (m, 1H), 1,64 (m, 1H), 1,25 (m, 1H), 1,24-
1,19 (m, 6H), 0,80 (t, J = 6,7 Hz, 3H), MH+ 382.

Ejemplo 61

N-(2,6-Diclorofenili~acetil) ~N’ -{ (2R) -

[ (formilhidroxiamino)metil]heptanoil}-hidrazina.

H'> RMN (400 MHz, CDCls) & 8,35 (s, 1H), 7,80 (s, 1H),
7,30-7,10 (m, 3H), 4,09 (s, 2H), 3,85-3,50 (m, 2H), 2,90 (m,
14), 1,80-1,28 (m, 6H), 0,89 (br s, 3H), MH+ 405,

Ejemplo 62
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N-(3,4-Diclorofenilacetil) -N’-{ (2R) -
[(formilhidroxiamino)metil]heptanoil}-hid:azina.

H' RMN (400 MHz, CDCl) & 8,30 (s, 1H), 7,91 (s, 1H),
1,20-7,10 {(m, 3H), 3,45-3,10 (m, 2H), 3,25 (br s, 2H), 1,85
(m, 1H), 1,62 (m, 1H), 1,45 (m, 1H), 1,32 (m, 6H), 0,91 (br
s, 3H), MH+ 405.

Ejemplo 63

N- (Etoxicarbonil)carbonil-N’-{ (2R) -
[(formilhidroxiamino)metillheptanoil}-hidrazina.

H' RMN (400 MHz, CDCly) & 9,96 (s, 1H), 9,27 (s, 1H),
7,71 (s, 1H), 4,37 (ﬁ, Z¢H), 3,90 (m, 1H), 3,51 (m, 1H), 2,96
{m, 1H), 1,71 (m, 1H), 1,41 (m, 1H), 1,40-1,32 (m, 9H), 0,91
(br s, 3H), MH+ 318.

Ejemplo 64

N-(2,4-Diclorofenilacetil)-N’={ (2R) ~
[(fo:milhidroxianino)matii]heptanoil}-hid:azina.

H' RMN (400 MHz, CDCl;) & 8,70 (s, 1H), 7,80 (s, 1H),
7,50-7,20 (m, 3H), 3,82 (m, 2H), 3,55 ‘(m, 2H), 2,85 ‘(m, 1H),
1,85 (m, 1H), 1,61 (m, 1H), 1,45-1,22 (m, 6H), 0,85 (br s,
3H), MH+ 405.

Ejemplo 65

N-[ (Benzofuran-2-il) carbonil] ~N’ - { (2R) -

[ (formilhidroxiamino)metillheptanoil}-hidrazina.

H' RMN (400 MHz, CDCl3) & & 9,87 (s, 1H), 8,68 (s, 1H),
7,78 (s, 1H), 7,54-7,06 (m, 5H), 4,15-3,30 (m, 2H), 2,95 (m,
id), 1,85 (m, 1H), 1,62  (m, 1H), 1,27-1,18 (m, 6H), 0,84 (br
s, 3H), MH+ 362.

Ejemplo 66

N-(2,3-Diclorofenoxiacetil) -N’-{ (2R) -
[(formilhid:oxiamino)metil]heptanoil}-ﬁid:azina.

H' RMN (400 MHz, CDCl;) & 9,17 (s, 1H), 7,88 (br s, 1H),
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7,28-7,14 (m, 3H), 4,73 (m, 2H), 3,76 (m, 1H), 3,49 (m, 1H),
2,90 (m, 1H), 1,74 (m, 1H), 1,41-1,28 (m, 7H), 0,90 (br s,
3H), MH+ 421.
Ejemplo 67
N-(3,4-Dimetoxifeni}acetil)-H'-{(23)-
[ (formilhidroxiamino)metil]heptanoil}-hidrazina.
H' RMN (400 MHz, CDCl;) & 8,92 (s, 1H), 7,58 (s, 1H},
6,83 (m, 3H), 3,87 (s, 3H), 3,85 (s, 3H), 3,74-3,44 (m, 4H),
1,65 (m, 1H), 1,36 (m, 1lH), 1,29-1,23 (m, 6H), 0,88 (t, J =
6,5 Hz, 3H), MH+ 396.
Ejemplo 68
N-[ (1E-Indol-2-il) carbonil]-N’-{ (2R) -
[ (formilhidroxiamino)metil]heptanoil}-hidrazina.
H' RMN (400 MHz, CDClz) & 9,51 (s, 1H), 8,50 (s, 1H),

7,81 (s, 1H), 7,50-6,80 (m, 5H), 4,20-3,45 (m, 2H), 2,95 (m, °

i), 1,82 (m, 1H), 1,75-1,20 (m, 7H), 1,00 (br s, 3H), MH+
396.
Ejemplo 68

N-[(2-Metil-piridin-3-il)carbonil] -N’-{ (2R) -
[(fo:milhidroxianino)ma;il]heptanoil}-hidrazina.

H' RMN (400 MHz, CDCl;) & 8,50 (s, 1H), 7,80 (s, 1H),
1,70-7,00 {(m, 3H), 3,84 (m, 1H), 3,50 (m, 1H), 2,58 (s, 1H),
1,73 (m, 1H), 1,44 (m, 1H), 1,43-1,27 {(m, 6H), 0,89 (br s,
3H), MH+ 337,

' Ejemplo 70

N-[ (5-Metoxi-benzofuran-2-il) carbonil]-N’~{ (2R) -
[(fozmilhidroxiamino)metil]haptanoil}—hidrazina.

H' RMN (400 MHz, CDCl;) § 9,50 (s, 1H), 8,50 (s, 1H),
7,85 (s, 1H), 7,50-6,80 (m, 4H), 3,90 (m, 1H), 3,80 (s, 3H),
3,55 (m, 1H), 3,00 (m, 1H), 1,85 (m, 1H), 1,60-1,25 (m, 7H),
0,95 (br s, 3H), MH+ 392.

© Ejemplo 71

A
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N-[(2,3-Dihidro-benzo[l,4]dioxin- (28)-il) carbonil] -N’ -
{(2R)-[(formilhidroxiamino)mstil]heptanoil}—hidzazina. C

H' RMN (400 MHz, CD;OD) & 8,50 (s, 1H), 7,80 (s, 1H),
7,30 (m, 4H), 4,55-3,20 (m, 5H), 2,85 (m, 1H), 1,85 (m,'lﬂ),
1,65-1,24 {(m, 7H), 0,93 (t, J = 6,2 Hz, 3 H), MH+ 380.

Ejemplo 72

N-[ (Quinolin-2-il)carbonil] -N’~-{ (2R) -

[ (formilhidroxiamino)metil]lheptanoil}-hidrazina.

H' RMN (400 MHz, CD;OD) & 8,51-7,72 (m, 6H), 3,88 (m,
in), 3,61 (m, 1H), 2,99 (m, 1H), 1,69 (m, 1H), 1,58-1,26 (m,
78), 0,97 (t, J = 6,7 Hz, 3H), MH+ 373.

Ejemplo 73

N-[(1,2,3,4-Tetrahidro-quinolin-6~il)carbonil] -N’ -{ (2R) -
[ (formilhidroxiamino)matil]heptanoill}-hidrazina.’

H' RMN (400 MHz, CCs0D) 8§ 8,36 (s, 1H), 7,48 (br s, 2H),
6,45 (d, J = 9,04 Hz, 1H), 3,96-3,32 (m, 4H), 2,91 (m, 1H),
2,77 (¢, J = 6,12 Hz, 2H), 1,98 (m, 2H), 1,65 (m, 1H), 1,49
(m, 1H}, 1,36 (m, 6H), C,94 (br s, 3H), MH+ 377.

Ejemplo 74 )

N~ [ (Tetrahidro-furan- (28) -il) carbonil] =N’ -{ (2R) -
[(formilhidroxiamino)meﬁil]heptanoil}-hidrazina.

H' RMN (400 MHz, CDOD) & 8,32 (s, 1H), 4,44 (m, 1H),
4,03 (m, 1H), 3,88 (m, 3H), 3,50 (m, 1H), 2,85 (m, 1H), 2,35-
1,93 (m, 4H), 1,49 (m, 1H), 1,40 (m, 1H), 1,35 (m, 6H}, 0,92
(t, J = 6,9 Hz, 3H), MH+ 316.

Ejemplo 75

N-[ (Tetrahidro-furan- (2R) -il) carbonil] ~-N’ -{ (2R) -
[(fo:milhidroxiamino)matil]heptanoil}-hidrazina.

H' RMN (400 MHz, CD;OD) & 8,32 (s, 1H), 4,43 (m, 1H),
4,03 (m, 1H), 3,87 (m, 3H), 3,55 (m, 1H), 2,86 (m, 1lH), 2,28-
1,93 (m, 4H), 1,63 (m, 1H), 1,50 (m, 1H), 1,34 (m, 6H), 0,93

]

~ .,
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(br s, 3H), MH+ 316.
Ejemplo 76

N-[(3—Mbtil-ben=ofqran-2-il)carbonil]-N'—L(ZR)—
[ (formilhidroxiamino)metil]heptanoil}-hidrazina.

H' RMN (400 MHz, CDCly) & 8,36 (s, 1H), 7,54-7,20 (m,
4H), 4,04 (m, 1H), 3,48 (m, 1H), 2,97 (s, 3H), 2,59 (m, 1H),
1,66 (m, 1H), 1,28 (m, 1H), 1,27 (m, 6H), 0,83 (t, J = 6,7
Hz, 3H), MH+ 376.

Ejemplo 77

N-[(Piridin-2-il)aceatil] -N’-{ (2R) -

[ (formilhidroxiamino)metil]heptanoil}-hidrazina.

H' RMN (400 MHz, CDyOD) & 8,48 (s, 1H), 7,90-7,33 (m,
4H), 4,00-3,50 (m, 4H), 2,87 (m, 1H), 1,62 (m, 1H), 1,46 (m,
1H), 1,33 (m, 6H), 0,90 (br s, 3H), MH+ 337.

Ejemplo 78

N-{3-[3-(4-Metoxibencil) -1H-benzoimidazol-2-il] -
propanoil}-u'-{(ZR)-[(f&nnilhidroxiamino)matil]heptanoil}-
hidrazina.

H' RMN (400 MHz, CD;OD) & 8,31 (s, 1H), 7,61 (m, 1H),
7,42 (m, 1H), 7,25 (m, 2H), 7,10 (d, J = 8,6 Hz, 2H), 6,88
(d, § = 8,6 Hz, 2H), 5,46 (s, 2H), 3,77 (s, 3H), 3,90-3,50
(m, 2H), 3,23 (m, 2H), 2,85 (m, 2H), 2,69 (m, 1H), 1,65 (m,
i1d), 1,61 (m, 1H), 1,33 (m, 6H), 0,92 (m, 3H), MH+ 510.

Ejemplo 79

N-[{Pirimidin-2-il)carbonil]-N’-{ (2R) -

[ (formilhidroxiamino)metil]lheptanoil}-hidrazina.

H' RMN (400 MHz, CD,OD) & 9,26 (s, 1H), 8,84 (s, 1H),
8,72 (s, 1H), 7,95 (s, 1H), 3,85-3,40 (m, 2H), 2,86 (m, 1H),
1,67 (m, 1H), 1,47 (m, 1H), 1,37 (m, 6H), 0,94 (t, J = 6,8
Hz, 3H), MH+ 324.

Ejemplo 80
N-[(2-Metil-5,6,7,8-tetrahidro-[1,8]naftiridin-3-

&

’
s

-

y !
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il)carbonil] -N'-{ (2R) ~ [ (formilhidroxiamino)metil] ~heptanoil}-
hidrazina.

H' RMN (400 MHz, CD;OD) & 7,92 (s, 1H), 7,44 (s, 1H),
3,90-3,60 (m, 2H), 3,43 (m, 2H), 2,94 (m, 1H), 2,75 (m, 2H),
2,47 (s, 3H), 1,98 (m, 2H), 1,66 (m, ‘1H), 1,45 (m, 1H), 1,37
(m, 6H), 0,94 (br s, 3H), MH+ 392.

Ejemplo 81

N-[(Igoquinolin-S-il)carbonil]—N'-{(2R)-
[(fb:nilhi&:oxiamino)netil]heptanoil}-hid:azina.

H' RMN (400 MHz, CDOD) & 9,17 (s, 1H), 8,48 (s, 1H),

.8,03-7,73 (m, 5H)}, 4,03-3,99 (m, 1H), 3,59 (m, IH), 2,70 (m,
1H), 1,71 (m, 1H), 1,43 (m, 1H), 1,26 (m, 6H), 0,86 (t, J =

" 6,7 Hz, 3H), MH+ 373.

Ejemplo 82
N-[(5,6,7,8-Tetrahidro-[1,8]naftiridin-2-il)carbonil] -
N'—{(ZR)-[(formilhidroxiamino)matil]heptanoil}-hid:a:ina.
H' RMN (400 MHz, CDyOD) 8§ 7,93 (br s, 1H), 7,31 (d, J =

7,2 Hz, 1H), 7,21 (d, J 7,31 Hz, 1H), 3,82 (m,* 1H), 3,55 {(m,

+. 1H), 3,43 (br s, 2H), 2,94 (m, 1H), 2,80 (br s, 2H), 1,92 (m,

20

25

30

2H), 1,65 (m, 1H), 1,60-1,09 (m, 7H), 0,94 (br s, 3H), MH+
378. ' '
Ejemplo 83
N-(Fenilacetil)-N’'~{2-
[(fo:milhidroxiamino)mefil]heptanoil}-hidrazina.
H' RMN (400 MHz, CDCl;) & 8,86 (s, 1H), -7,60 (s, 1H),
7,33 (m, 5H), 3,90-3,4Z (m, 4H), 2,83 (m, 1H), 1,67 (m, 1H),
1,32-1,20 (m, 5H), 0,89 (t, J = 6,7 Hz, 3H), MH+ 322.
Ejemplo 84
N-[(3,4-Dihidro-2H-benzo[b] [1,4]dioxepin-7-il)carbonil] -
N'v{(ZR)-[(fo:nilhid:oxiamino)metil]—haptanoil}-hidrazina.
H' RMN (400 MHz, CDCl;) & 8,45 (d, J = 9,2 Hz, 1H), 7,82
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(s, 1H), 7,45-7,28 (m, 2H), 4,30-3,40 (m, 6H), 2,96 (m, 1H),
2,22 (m, 2H), 1,70 (m, 1H), 1,55 (m, 1R), 1,35-1,23 (m, 6H) ,
0,88 (t, J = 6,7 Hz, 3H), MH+ 394. '
Ejemplo 85

N-[(1-Metil-2,5-dioxo-imidazolidin-4-il)acetil] -N’ -
{(2R)-[(formilhidroxiamino)matil]heptanoil}—hidrazina.

H' RMN (400 MHz, CDyOD) & 7,90 (s, 1H), 4,39 (m, 1H),
3,84-3,50 (m, 2H), 2,97 (s, 3H), 2,85 (m, 1H), 2,67 (m, 1H),
1,62 (m, 1H), 1,49 (m, 1H), 1,34 (m, 6H), 0,93 (br s, 3H),
MH+ 372.

Ejemplo 86

N-(Fenilacetil)‘N'-[2-[(formilhid:oxiamino)metil]—3-
fenil-prapanoil}-hid:azipa.

H' RMN (400 MHz, CDCly) & 9,80 (br s, 1H), 8,10 (s, 1H),
7,22 (m, 10H), 3,96-3,43 (m, 4H), 3,15 {(m, 1H), 3,02 (m, 1H),
2,70 (m, 1H), MH+ 356.

Ejemplo 87

N-(Fenilacetil)—ﬂ'—{2-[(formilhidroxiamino)metil]-3—
(3,4-dicloro) fenil-propanoil}-hidrazina.

H' RMN (400 MHz, CDCly) & 8,36 (br s, 1H), 7,60 (s, 1H),
1,37-7,00 (m, 8H), 4,17-3,51 (m, 4H), 3,05 (m, 1H), 2,95 {(m,
1H}, 2,65 (m, 1H), MH+ 424,

Ejemplo 88

N-[(4-Imidazol-1-il}benzoil] -N’-{ (2R) -
[(formilhidxoxiamino)met;l]heptanoil}-hidrazina.

H' RMN (400 MHz, cDCl;) & 8,37-7,71 (m, 7H), 7,21 (s,
14), 3,87 (m, 1H), 3,71-3,57 (m, 1H), 2,95 (m, 1H), 1,67 (m,
14}, 1,54 (m, 1H), 1,37" (m, 6H), 0,95 (t, J = 6,7 Hz, 3H),
MH+ 388. |

Ejemplo B89

N—{[1—HBtil—5-oxo—2"s-(piridi;-3—il)—pirrolidin-(SS)-

il]ca:bonil}-ﬂ'-{(ZR)-[(ﬂormilhid:oxiamino)matil]-heptanoil}-
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H' RMN (400 MHz, CDCl;) &.8,57 (m, 1H), 7,90 (s, 1H),
7,84 (m, 1H), 7,55 (m, 3iH), 3,79 (m, 1H), 3,53 (m, 1H), 3,08
(m, 1H), 2,92-2,69 (m, 3H), 2,68 (s, 3H), 1,62 (m, 1H), 1,47
(m, 1H), 1,35 (m, 6H), 0,93 (br s, 3H), MH+ 420.

Ejemplo 90

N-[{1,2-Dihidro-cinolin-4-il)carbonil]-N' -{ (2R) -
[(formilhidroxiamino)metil]heptanoil} ~hidrazina.

H' RMN (400 MHz, CDCly) & 7,91 (s, 1H), 7,22 (m, 2H),
6,98 (m, 1H), 6,81 (d, J = 7,8 Hz, 1H), 6,64 (m, 1H), 4,36
(br s, 1H}, 3,79 (m, 1H), 3,53 (m, 1H), 2,87 (m, 1H), 1,63
(m, 1H), 1,48 (m, 1H), 1,34 (m, 6H), 0,92 (br s, 3H), MH+
376.

Ejemplo 91

N-[4-(4-Acetilpiperazin-1-il) fenoxiacetil] -N' -{(2R) -
[(formilhidroxiamino)metil] heptanoil)}-hidrazina.

H' RMN (400 MHz, CDCl3) & 7,92 (s, 1H), 4,60 (br s, 2H),
3,90-3,50 (m, 6H), 3,07 (m, 4H), 3,04 (m, 1H)}, 2,16 (s, 3H),
1,62 (m, 1H), 1,51 (m, 1H), 1,35 (m, 6H), 0,93 (br s, 3H),
MH+ 478. '

 Ejemplo 92

N-Fenilacetil-N’-{ (2R) -
[(formilhidroxiamino)metil]heptanoil}-hidrazina.

H' RMN (400 MHz, cDCl;) & 8,30 (s, 1H), 7,90 (s, 1H),
7,32 (br s, S5H), 3,84-3,47 (m, 4H), 2,84 (m, 1H), 1,62 (m,
1), 1,44 (m, 1H), 1,32 (m, 6H), 0,90 (br s, 3H), MH+ 336.

Ejemplo 93

N-{[1-Bencil-5-oxo-pirrolidin- (28)-il] -carbonil}-N’-
{(2R) ~[ (formilhidroxiamino)metil]heptanoil}-hidrazina.

H' RMN (400 MHz, CDCl;) & 9,20 (s, 1H), 7,63 (s, br s,
1H), 7,13 (m, SH), 4,92 (m, 1H), 3,94-3,31 (m, 4H), 2,82 (m,
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18}, 2,60-1,90 {m, 4H), 1,49 (m, 1H), 1,23 (m, 1H), 1,11 (m,
6H), 0,85 (t, J = 6,7 Hz, 3H), MH+ 419.
Ejemplo 94

N—{[1-Bencil-5-oxo-pirrolidin—(ZR)-il]-ca:bonil}-ﬂ’-
{(ZR)-[(fo:milhidroxiamino)metil]heptanoil}-hidrazina.

H' RMN (400 MHz, CDCl;) 8 9,45 (br s, 1H), 7,82 {s, 1lH),
7,30 (m, 5H), 5,06 (m, 1H), 4,10-3,50 (m, 4H), 2,95 (m, 1H),
2,85-2,10 (m, 4H), 1,67 (m, 1H), 1,41-1,26 (m, 7H), 0,87 (t,
J = 6,7 Hz, 3H), MH+ 413.

' Ejemplo 95

N-[(Ss)-Benci1-3,G-dioxo-pipe:azin-(ZS)-il)acetil]-N'-
{(ZR)—[(formilhidroxiamino)metil]haptanoil}—hidrazina.

H' RMN (400 MHz, CDyOD) & 7,90 (s, 1H), 7,38-7,23 (m,
SH), 4,34-4,21 (m, 2H), 3,82 (m, 1H), 3,49 (m, 1H}, 3,31 (m,
14), 3,06 (m, 1H), 2,85 (m, 1H), 1,57 (m, 1H), 1,46 (m, 1H),
1,34 (m, 6H), 0,92 {t, J = 6,7 Hz, 3H), MH+ 462.

. Ejemplo 96

N-[(Quinolin-4-il) carbonil]-N’-{ (2R) -

[ (formilhidroxiamino)metil]lheptanoil}-hidrazina.

H' RMN (400 MHz, CDCls) & 9,11 (br s, 1H), 8,30-7,40 (m,
6H), 3,90 (m, 1H), 3,51 (m, 1H), 3,12 (m, 1H), 1,69 (m, 1H),
1,41 (m, 1H), 1,30 (m, 6H), 0,86 (t, J = 6,7 Hz, 3H), MH+
373. '

Ejemplo 97

N-[(Quinolin-8-il) carbonil]-N’~{ (2R) -
[(fo:milhidroxiamino)metil]heptanoil}-hid:azina.

H' RMN (400 MHz, CDsOD) & 9,03 (m, 1H), 8,66 (t, J = 6,3
Hz, 1H), 8,46 (m, 1H), 8,05 (d, J = 8,1 Hz, 1H), 7,84 (s,
i4), 7,67 (m, 2H), 3,84-3,30 (m, 2H), 1,66 (m, 1H), 1,43-1,18
(m, 7H}, 0,82 (t, J = 6,7 Hz, 3H), MH+ 373.

Ejemplo 98

N-[(1,2,3,4-Tetrahid:oquinolin—a-il)carbonil]-N'-{(2R)-

@

{

g
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[(fo:milhidroxiamino)metil]heptanoil}-hidrazina.

H' RMN (400 MHz, CD;OD) & 7,83 (s, 1H), 7,26 (d, J = 8,0
Hz, 1H), 6,91 (m, 1H), 6,34 (m, 1H), 3,71 (m, 1H), 3,50 (m,
1H), 3,26 (t, J = 5,6 Hz, 2H), 2,81 (m, 1H), 2,66 (t, J = 6,2
Hz, 2H), 1,77 (m, 2H), 1,55 (m, 1H), 1,40 (m, 1H), 1,38 (m,
14), 1,25 (m, 6H)}, 0,83 (t, J = 6,7 Hz, 3H), MH+ 377.

Ejemplo 99

N-(N'’ ~Acetil-L-tirosil)-N’-{ (2R)-
[(formilhid:oxiamino)metil]heptanoil}-hidrazina.

H' RMN (400 MHz, CD,OD) & 7,91 (s, 1H), 7,09 (d, J = 8,4
Hz, 2H), 6,71 ‘{d, J = 8,4 Hz, 2H), 4,62 (m, 1H), 3,87 (m,
1H), 3,57 (m, 1H), 3,12 (dd, J = 14,0, 4,6 Hz, 1H), 2,85 (m,
2H), 2,72 (m, 1H), 1,91 (s, 3H), 1,65 (m, 1H), 1,48 (m, 1H),
1,34 (m, 6H), 0,92 (t, J = 6,7 Hz, 3H), MH+ 423.

Ejemplo 100

H-[(1-Acetil-1,2,3,4-tatrahidro—quinolin-G-il)catbonil]-
H'-{(2R)-[(formilhid:oxiamino)matil]—heptanoil}—hid:azina.

H' RMN (400 MHz, CD,OD) § 7,95 (s, 1H) , 7,75 (m, 3H),
3,85 (m, 1H), 3,82 (t, J = 6,4 Hz, 2H), 3,56 (m, 1H)}, 2,95
(m, 1H), 2,83 (t, J = 6,5 Hz, 2H), 2,05 (s, 3H), 2,00 (m,
2H), 1,65 (m, 1H), 1,52 {(m, 1H), 1,37 (m, 6H), 0,94 (t, J =
6,7 Hz, 3H), MH+ 419.

Ejemplo 101
N-[(1H-Benzoimidazol-2-il) caxrbonill-N’~{ (2R) -

[(formilhidroxiamino)metil]heptanoil}-hidrazina.

H' RMN (400 MHz, CD;OD) & 7,95 (br s, 1H), 7,70 (br s,
2H), 7,32 (br s, 2H), 3,98-3,50 (m, 2H), 2,98 (m, 1H), 1,69
(m, 1H), 1,55 (m, 1H), 1,45 (m, 6H), 0,88 (t, J = 6,7 Hz,
3H), MH+ 362.

' Ejemplo 102

N-{[1-(2-Eidroxiacefil)—1,2,3,4-tet:ahidro—quinolin-6—

il]ca:bonil}-n'-{(ZR)-[(formilhidroxiamino)matil]-heptanoil}-

(3 )?p
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H' RMN (400 MHz, CD,0D) & 7,81 (s, 1H), 7,70-7,50 (m,
3H), 4,27 (s, 2H), 3,75 (m, 1H), 3,60 (m, 2H), 3,55 (m, 1H),
2,81 (m, 1H), 2,72 (m, 2H), 2,85 {(m, 2H), 3,55 (m, 1H), 2,81
(m, 1H), 2,72 (m, 2H), 2,85 (m, 2H), 1,55 (m, 1H), 1,45 (m,
14), 1,25 (m, 6H), 0,82 (t, J = 6,7 Hz, 3H), MH+ 435.

Ejemplo 103

N-{(1H-Indol-~5-il) carbonil] -N’-{ (2R) -

[ (formilhidroxiamino)metil]lheptanoil}~hidrazina.

H' RMN (400 MHz, CD;OD) § 8,25 (br s, 1H), 7,95 (s, 1H),
7,68 (d, J = 8,5 Hz, 1H), 7,46 (m, 1H), 7,35 (br s, 1H), 6,59
(br s, 1H), 3,95 (m, 1H), 3,59 (m, 1H), 2,96 (m, 1H), 1,66
(m, 1H), 1,54 (m, 1H), 1,36 (m, 6H), 0,95 (t, J = 6,7 Hz,
3H), MH+ 361.

Ejemplo 104

N-{4-[Mbtil-(4,G-dinatilpirinidin-z-il)-amino]benzoil}—

N'-{(2R)-[(formilhidroxiamino)matil]-heptanoil}-hidrazina.

H' RMN (400 MHz, CD;OD) & 7,96 (s, 1H), 7,88 ({(m, 2H),
7,46 (m, 2H), 6,57 (s, 1H), 3,91 (m, 1H), 3,62 (m, 1H), 3,57
(s, 34), 2,96 (m, 1H), 2,29 (s, 6H), 1,68 (m, 1H), 1,52 (m,
id), 1,37 (m, 6H), 0,94 (t, J = 6,7 Hz, 3H), MH+ 457.
Ejemplo 105
K-[(1-Benzo[1,3]dioxol—5-il)carbonil]-N'-{(ZR)-
[(formilhidroxiamino)metil]heptanoil}-hidrazina.

H' RMN (400 MHz, CDsOD) & 7,94 (s, 1H), 7,49 (m, 1H),
7,36 (s, 1H), 6,92 (dd, J = 8,2, 2;5 Hz, 1H), 6,06 (s, 2H),
3,92 (m, 1H), 3,58 (m, 1H), 2,93 (m, 1H), 1,63 (m, 1H), 1,49
(m, 1H), 1,38 (m, 6H), 0,94 (t, J = 6,7 Hz, 3H), MH+ 366.
Ejemplo 106
N-{[4-(3,5—Dimatil-pirazol-1—il)metil]henzoil}-H'-{(ZR)-

[(fo:milhidroxiamino)metil]heptanoil}-hidrazina.
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H' RMN (400 MHz, CD,OD) & 7,95 (s, 1H), 7,85 (d, J = 8,2
Hz, 2H), 7,16 (d, J = 8,2 Hz, 2H), 5,97 (s, 1H), 5,33 (s,
2H), 3,88 (m, 1H), 3,57 (m, 1H), 2,95 (m, 1H), 2,22 (s, 3H),
2,20 (s, 3H), 1,59 (m, 1H), 1,44 (m, 1H), 1,26 (m, 6H), 0,93
(t, J = 6,7 Hz, 3H), MH+ 430.
Ejemplo 107
N-[4- (Morfolin-4-il) -benzoil] -N’ ~{ (2R) -

[(formilhidroxiamino)metil]lheptanoil}-hidrazina.

H' RMN (400 MHz, CD;OD) & 7,95 (s, 1H), 7,81 (d, J = 6,6
Hz, 2H), 7,00 (d, J = 6,6 Hz, 2H), 3,96 (m, 1H), 3,84 (m,
4H), 3,60 (m, 1H), 3,28 (m, 4H), 2,94 (m, 1H), 1,67 (m, 1H),
1,53 (m, 1H), 1,37 (m, G6H), 0,94 (t, J = 6,7 Hz, 3H), MH+
407.
Ejemplo 108
N—[4-Bid:oxi—3—(morfolin-i-il)matil-benzoil]-N'-{(ZR)—

[ (formilhidroxiamino)metil]heptanocil}-hidrazina.

H' RMN (400 MHz, CD;0D) & 7,95 (s, 1H), 7,85 (d, J = 8,4
Hz, 2H), 6,85 (d, J = 8,4 Hz, 2H), 3,85 (m, 2H), 3,80 (m,
1H), 3,74 (m, 4H), 3,55 (m, 1H), 2,93 (m, 1H), 2,68 (br s,
4H), 1,66 (m, 1H), 1,50 (m, 1H), 1,38 (m, 6H), 0,94 (t, J =
6,7 Hz, 3H), MH+ 444.

Ejemplo 109
N- (3~Hidroxi-3-metil-butanoil) -N’ ~{ (2R) -

[ (formilhidroxiamino)metil]heptanoil}-hidrazina.

H' RMN (400 MHz, CD;OD) & 7,95 (s, 1H), 3,82 (m, 1H),
3,55 (m, 1H), 2,86 (m, 1H), 2,42 (d, T = 5,7 Hz, 2H), 1,56
(m, 1H), 1,44 (m, 1H), 1,43-1,29 (m, 15 H), 0,93 (t, J =2686,7
Hz, 3H), MH+ 318.
Ejemplo 110
N- (4-Matilamino-benzoil)-N'-{ (2R) -
[(formilhid:oxiamino)ngtil]hqptanoil}-hidrazina.
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H' RMN (400 MHz, CC:OD) 8 7,95 (s, 1H), 7,73 (d, J = 7,7
Hz, 2H), 6,60 (d, J = 7,7 Hz, 2H), 3,96 (m, 1H)}, 3,58 (m,
id), 2,93 (m, 1H), 2,83 (s, 3H), 1,52 (m, 1H), 1,38 (m, 1H),
1,26 (m, 6H), 0,94 (t, J 6,7 Hz, 3H), MH+ 351.
Ejemplo 111
N-[(1-Isapropil-ln—henzotriazol—S—il)carhonil]-N’-{(ZR)-

.[(fo:milhid:oxiamino)metil]heptanoil}—hidrazina.

H' RMN (400 MHz, CDOD) & 8,75 (s, 1H), 8,09 (d, 0 = 8,7
Hz, 1H), 7,96 (s, 1K), 7,93 (s, 1H), 5,26 (m, 1H), 3,86 (m,
1), 3,65 (m, 1H), 2,96 (m, 1H), 1,75 (d, J = 6,8 Hz, 6RH),
1,70 {(m, 1H), 1,56 (m, 1H), 1,28 (m, 6H), 0,95 (t, J = 6,7
Hz, 3H), MH+ 405, '

Ejemplo 112

N—[(1,2,3,4-Tetrahidro-isoquinolin-(35)-il)cnxbonil]-ﬂ'-

{(ZR)-[(formilhid:oxiamino)metil]haptanoil}-hid:a:ina.

H' RMN (400 MHz, CD0D) & 7,90 (s, 1H), 7,20 (m, 4H),
4,30-3,40 (m, 5H), 3,10 (m, 1H), 2,90 (m, 1H), 2,72 (m, 1H),
1,65 (m, 1H), 1,50 (m, 1H), 1,36 (m, 6H), 0,94 (t, J = 6,7
Hz, 3H), MH+ 377.

' Ejemplo 113

N-[(5-Cloro-benzofuran-2-il)carbonil]-N’-{(2R)-

[ (formilhidroxiamino)metil]heptanoil}-hidrazina.

H' RMN (400 MHz, CDoOD) & 7,95 (s, 1H), 7,79 (s, 1H),
7,62 (d, J = 8,8 Hz, 1H), 7,57 (d, J = 5,1 Hz, 1H), 7,49 (d,
J = 8,8 Hz, 1H), 3,86 (m, 1H), 3,55 (m, 1H), 3,95 (m, 1H),
1,65 (m, 1H), 1,55 (m, 1H), 1,36 (m, 6H), 0,95 (t, J = 6,8
Hz, 3H), MH+ 396.

Ejemplo 114
N-{[1-(Dimetilaminocarbonilmetil) -3,4-dihidro-2H~
quinolin-G-il]carbonil}-ﬂ'-{(2R)-[(fo:milhidroxiamino)-
metil]heptanoil}~hidrazina.

*E\/l” /}§§}ﬁ
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H' RMN (400 MHz, CD;OD) & 7,94 (br s, 1H), 7,55 (d, J =
8,3 Hz, 1H), 7,51 (s, 1H), 6,38 (d, J = 8,3 Hz, 1H), 4,28 (s,
2H), 3,95 (m, 1H), 3,63 (m, 1H), 3,41 (t, J = 5,4 Hz, 2H),
3,13 (s, 3H), 2,98 (s, 3H), 2,97 (m, 1H), 2,83 (t, J = 5,4
Hz, 2H), 1,99 (m, 4H), 1,65 (m, 1H), 1,50 (m, 1H), 1,36 {(m,
6H), 0,94 (t, J = 6,7 Hz, 3H), MH+ 462.

Ejemplo 115

N-[(2,2-Difluoro-benzo[l,3] -dioxol-4-il) carbonil]-N’ -
{(ZR)-[(formilhidroxiamino)natil]heptanoil}—hidrazinq.

H' RMN (400 MHz, CD;OD) & 7,95 (s, 1H), 7,59 (m, 1H),
7,42 (m, 1H), 7,30 (m, 1H), 3,85 (m, 1H), 3,54 (m, 1H), 2,95
(m, 1H), 1,64 (m, 1H), 1,54 (m, 1H), 1,38 (m, 6H), 0,94 (t, J
6,7 Hz, 3H), MH+ 402.

Ejemplo 116
N-[ (5-~Amino-benzofuran-2-il) carbonil]-N’~{ (2R) -
[ (formilhidroxiamino)metil]heptanoil}-hidrazina.
H' RMN (400 MHz, cb,op) & 7,95 (s, 1H), 7,35 (m, 2H),
6,96 (m, 2H), 3,84 (m, 1H), 3,54 (m, 1H), 2,82 (m, 1H), 1,67
(m, 1H), 1,38 (m, 1H), '1,37 (m, 6H), 0,95 (t, § = 6,7 Hz,
3H), MH+ 377.
Ejemplo 117
ﬁ-[(4-0:0—1,2-dihidro-4n-pirrolo[3,2,1-ij]quinolin-5-
il)carbonil]—N’-{(2R)-[(formilhidroxiamino)metil]—heptanoil}—

hidrazina.

H' RMN (400 MHz, CD;OD) & 8,90 (br s, 1H), 7,95 (s, 1H),
7,66 (m, 1H), 7,58 (m, 1H), 7,34 (m, 1H), 4,52 (br s, 2H),
3,85 (m, 1H), 3,54 (m, 13), 3,52 (m, 2H), 2,92 (m, 1H), 1,64
(m, 1H), 1,36-1,24 (m, sH), 0,94 (t, J = 6,8 Hz, 3H), MH+
415.

Ejemplo 118
N-[(7—Hidroxi-benzoiuran-z-il)carhonil]-N’-{(ZR)-

[(fo:milhid:oxiamino)metil]heptanoil}-hidrazina.

i
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H' RMN (400 MHz, CDsOD) & 7,95 (s, '1H),- 7,55 (m, 1H) ,
7,21-7,13 (m, 2H}, 6,92 (m, 1H), 3,89 (m, 1E), 3,68 (m, 1H),
2,92 (m, 1H), 1,66 (m, 1H), 1,54 (m, 1H), 1,37 (m, 6H), 0,94

(t' J = 6’8 HZ, 3H)|‘ MH'+' 3780

Ejemplo 119
N-[(G-Mbtoxi-benzofuran-z-il)acetil]-N’-{(ZR)-

[ (formilhidroxiamino)metil]lheptanoil}-hidrazina.

H' RMN (400 MHz, cD;0D) & 7,91 (s, 1H), 7,63 (s, 1H),
7,53 (d, J = 8,6 Hz, 1H), 7,05 (d, J = 1,9 Hz, 1H), 6,88 (dt,
J =8,6 2,2 Hz, 1H), 3,84 (s, 3H), 3,76 (m, 1H), 3,64 (d, J
= 7,2 Hz, 2H), 3,53 (m, 1H), 2,86 (m, 1H), 1,65 (m, 1H), 1,48
(m, 1H), 1,26 (m, 1H), 0,92 (t, J = 6,7 Hz, 3H), MH+ 406.

Ejemplo 120

N—[(5-Acetamidnbenzofuran-z-il)carhonil]-N'-{(ZR)-

[ (formilhidroxiamino)metil]lheptanoil}-hidrazina.

H' RMN (400 MHz, CD;OD) § 8,36 (s, 1H), 8,04 (br s, 1H),
7,54 (m, 3H), 3,85 (m, 1H), 3,54 (m, 1H), 2,94 (m, 1H), 2,17
(s, 3H), 1,54 (m, 1H), 1,52 (m, 1H), 1,37 (m, 6H), 0,95 (t, J
= 6,8 Hz, 3H), MH+ 419.

Ejemplo 121

N-[(2,3-Dihidro—benzo[1,4]dioxin-6-il)carbonil]-ﬂ'—
{(2R)-[(formilhid:oxiamino)matil]heptanoil}-hidrazina.

H' RMN (400 MHz, CD;OD) & 7,94 (s, 1H), 7,42 (m, 2H),
6,92 (m, 1H), 4,31 (m, 4H), 3,85 (m, 1H), 3,55 {(m, 1H), 2,93
(m, 1H), 1,65(m, 1H), 1,51 (m, 1H)}, 1,37 (m, 6H), 0,94 (t, J
= 6,7 Hz, 3H), MH+ 380.

Ejemplo 122

N-[(3-Amino-4,6-dimetil-furo[2,3-b]piridin-2-
il)carbonil]—ﬂ'-{(2R)-[(fo:milhidroxiamino)metil]-heptanoil}-
hidrazina. _

H' RMN (400 MHz, CDOD) & 7,95 (s, 1H), 7,02 (s, 1H},
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3,97 (m, 1H), 3,60 (m, 1H), 2,93 (m, 1H), 2,70 (s, 3H), 2,57
(s, 3H), 1,66 (m, 1H), 1,52 (m, 1H), 1,38 (m, 6H), 0,95 (t, J
= 6,7 Hz, 3H), MH+ 406.
Ejemplo 123
N-[(2-Metil-5,6,7,8~-tatrahidro-[1,6]naftiridin-3-
il)carbonil]-N'—{(2R)-[(formilhid:oxiamino)matil]heptanoil}-

hidrazina.

H' RMN (400 MHz, CD;OD) & 7,95 (s, 1H), 7,69 (br s, 1H),
3,71 (m, 1H), 3,45 (m, 1H), 3,05 (m, 2H), 2,90 (m, 2H), 2,68
(m, 2H), 2,50 (s, 3H), 1,65 (m, 1H), 1,48 (m, 1H), 1,36 (m,
6H), 0,95 (t, J = 6,7 Hz, 3H), MH+ 392.

Ejemplo 124 '

N—[(G-Fluo:o-tn—henzo[1,3]dioxin-8-il)carbonil]-ﬂ'-

{ (2R) - [ (formilhidroxiamino)metil] heptanoil}~hidrazina.

H! RMN (400 MHz, CDsOD) & 7,95 (s, 1H), 7,55 (dd, J =
9,2, 2,8 Hz, 1H), 7,07 (dd, J = 7,8, 3,4 Hz, 1H), 5,40 (s,
2H), 4,97 (s, 2H), 3,86 (m, 1H), 3,65 (m, 1H), 2,95 (m, 1H),
1,67 (m, 1H), 1,51 (m, 1H), 1,26 (m, 6H), 0,94 (t, J = 6,7
Hz, 3H), MH+ 398, |

Ejemplo 125

N-[(7-Amino-1H-indol-2-il) carbonil] -N’ - { (2R) -
[(fo:milhidroxiamino)matil]haptanoil}-hid:azina.

H' RMN (400 MHz, CD;OD) & 7,96 (s, 1H), 7,12 (d, J = 6,3
Hz, 1H), 7,03 (d, J = €&,1 Hz, 1H), 6,89 (m, 1H), 6,60 (m,
1H), 3,80 (m, 1H), 3,55 (m, 1H), 2,95 (m, 1H), 1,67 (m, 1H),
1,51 (m, 1H), 1,26 (m, 6H), 0,94 (t, J = 6,7 Hz, 3H), MH+
376.

Ejemplo 126
N-[(lﬁubtil-l,2,3,4—tetrahidro-quinolin-G—il)carbonil]—
N'—{(2R)-[(formilhidroxi&mino)matil]heptanoil}-hidrazina.
B RMN (400 MHz, CDOD) & 7,94 (s, 1H), 7,61 (d, J = 8,7
Hz, 1H), 7,49 (s, 1H), 6,59 (d, J = 8,7 Hz, 1H}, 3,85 (m,

\’>{9 %b
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id), 3,55 (m, 1H), 3,36 (m, 2H), 2,97 (s, 3H), 2,80 (t,
6,3 Hz, 2H), 1,96 (m, 2d), 1,66 (m, 1H), 1,51 (m, 1H)}, 1,26
(m, 6H), 0,93 (t, J = 6,7 Hz, 3H), MH+ 391.
Ejemplo 127
N’'-[(6,7,9,10,12,13,15,16-Octahidro-5,8,11,14,17-
pentaoxa-benzociclopentadecen-2-il) carbonil] -N’ ~{ (2R) -
[(formilhiaroxianino)matil]heptanoil}-hidrazina._
H' RMN (400 MHz, CD0D) & 7,95 (s, 1H), 7,50 (m, 1H),
7,49 (s, 1H), 7,01 (dd, J 8,4, 3,1 Hz, 1H), 4,18 (m, 4H),
3,83 (m, 4H), 3,86 (m, 1H), 3,73 (br s, 8H), 3,56 (m, 1H),
2,96 (m, 1H), 1,67 (m, 1H), 1,51 (m, 1H), 1,26 (m, 6H), 0,93
(t, J = 6,7 Hz, 3H), MH+ 512.
Ejemplo 128
N—[(2-Benzo[1,3]dioxol-5-il)acetil]—N'-{(ZR)-

[(fo:milhidroxiamino)metil]heptanoil}—hidrazina.

H' RMN (400 MHz, CD;0D) & 7,95 (s, 1H), 6,85 (s, 1H),
6,77 (m, 2R), 5,93 (s, 2H), 3,84 (m, 1H), 3,56 (m, 1H), 3,49
(d, J = 6,2 Hz,- 2H), 2,86 (m, 1H), 1,60 (m, 1H), 1,48 (m,
1H), 1,34 (m, 6H), 0,92 it, J = 6,9 Hz, 3H), MH+ 380.
Ejemplo 129
N-Pentanoil-ﬂ'—{2-[tfo:milhidroxiamino)matil]heptanoil}-

hidrazina.

H' RMN (400 MHz, CDCl;) & 9,88 (m, 1H), 9,46 (s, 1H),
9,05 (d, 7 = 3,5 Hz, 2H), 7,75 (s, 1H), 3,98-3,43 (m, 2H),
2,88 (m, 1H), 2,28 (m, 2H), 1,67 (m, 2H), 1,51-1,22 (m, 10H),
0,89 (m, 3H), MH+ 302.

Ejemplo 130

N-Benzoil-N'—{2-[(fo:milhidroxiamino)metil]heptanoil}—
hidrazina.

H' RMN (400 MHz, CDCl3) & 8,31 ( s, 1H)," 7,75 (m, 2H),
7,51-7,20 (m, 3H), 3,86-3,27 (m, 2H), 3,03 (s, 2H), 2,82-2,65
(m, 1H), 1,62 (m, 1H), 1,41-1,12 (m, 7H), 0,89 (m, 3H), MH+

-

N

\”{(’5 /&

)



10

15

20

25

30

\&

Ejemplo 131

N-Txifluoroacetamido-ﬂ'-{2-[(fo:milhidroxiamino)-

metil]heptanoil)}-hidrazina.

H' RMN (400 MHz, CDCls) & 9,98 (s, 1H), 9,08 (s, 1H),
4,25-3,45 (m, 2H), 2,91 (m, 1H), 1,69 (m, 1H), 1,61-1,21 (m,
74), 0,88 {(m, 3H), MH+ 314.

Ejemplo 132 _

N-[(3-Eidroxi-naftalen-2-il)ca:bonil]-N'-{Z—
[(formilhidroxiamino)metil]heptanoil}-hidrazina.

H' RMN (400 MHz, CDCl3) & 8,48 (s, 1H), 7,97 (s, 1H),
7,81 (m, 1H), 7,68 (m, 1H), 7,52 (m, 1H), 7,35-7,21 (m, 1H),
3,90-3,51 (m, 2H) 3,02 (m, 1H), 1,67 (m, 1H), 1,59-1,21 (m,
7H), 0,88 (m, 3H), MH+ 388.

Ejemplo 133

N—Fenilacetil-n'-{z-[{formilhid:oxianino)matil]-
heptanoil}-hidrazina. '

H' RMN (400 MHz, CDCl;) & 9,67 (s, 1H), 9,33 (s, 1H),
8,93 (s, 1H), 8,21 (s, 1H), 7,15 (m, 5H), 3,72-3,25 (m, 6H)
2,75-2,50 (m, 1H), 1,52 (m, 1H), 1,32-1,09 (m, 7H), 0,78 {(m,
3H), MH+ 336.
Ejemplo 134
N-[(Furan—z-il)carbonill—N'-{2-[(formilhid:oxiamino)-
metil]lheptanoil}-hidrazina.

H' RMN (400 MHz, CDCl;) § 8,40 (s, 1H), 7,78 (s, 1H),
7,31 (s, 1H), 7,21-7,11 (m, 3H), 6,35 (m, 1H), 5,31 (s, 1H),
4,15-3,43 (m, 2H) 3,00-2,65 (m, 1H), 1,75 (m, 1H), 1,62-1,20
{m, 7H), 0,90 (m, 3H), MH+ 312.
Ejemplo 135
H—(4—Mbtoxibenzoil)—ﬂ’-{(2R)-[(fo:milhidroxiamino)—
matil]heptanoil}-hidrazina.
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H' RMN (400 MHz, CDCl3) & 7,75 (m, 1H), 6,89 (d, 1H),
6,72 (d, 1H), 4,05-3,40 (m, 5H) 3,00-2,58 (m, 1H), 1,82-1,11
{m, 8H), 0,88 (m, 3H), MH+ 352.

Ejemplo 136

N-[ (1B-Indol-3-il)acetil]-N’-{ (2R) -
[(formilhidroxiamino)metil]heptanoil}—hidrazina.

H' RMN (400 MHz, CDCl;) & 8,28 (s, 1H), 7,48 (m, 1H),
7,36-6,94 (m, 4H), 3,89-3,19 (m, 4H) 2,71-2,42 (m, 1H), 2,02-
1,04 (m, BH), 0,76 {(m, 3H), MH+ 375. .

Ejemplo 137

N-(4-Dimetilamincbenzoil) -N’ —{ (2R) -

[ (formilhidroxiamino)metil]heptanoil}-hidrazina.

H' RMN (400 MHz, CDCl;) & 8,40(s, 1), 7,71 (m, 2H), 6,61

(m, 2H), 4,05-3,38 (m, 2H) 3,02 (d, J = 8 Hz, 6H), 2,93-2,55
(m, 1H), 1,68 (m, 1H), 1,52-1,21 (m, 7H), 0,89 (m, 3H), MH+
365. -
Ejemplo 138

N-(2-Hidroxibenzoil) -N’ ~{ (2R) -
[ (formilhidroxiamino)metil]lheptanoil}-hidrazina.

H' RMN (400 MHz, cDCly) & 8,37 (s, 1H), 7,82-7,57 (m,
2H), 7,41-6,81 (m, 2H), 6,65 (m, 1H), 3,95-3,35 (m, 2H) 3,00-
2,57 (m, 1H), 1,75-1,05 (m, BH), 0,89 (m, 3H), MH+ 338.

) Ejemplo 139

N-[(Piperidin-4—il)ca:bonil]—u'—{(ZR)—

[(formilhidroxiamino)mstil]heptanoil}-hidrazina.
H' RMN (400 MHz, CDCli;) & 8,38 (s, 1H), 7,81 (s, 1H),
4,04-3,32 (m, S5H), 3,12-2,72 (m, 2H), 2,62-2,28 (m, 2H),

2, 05-1, 85 (m' SH)’ 1' 60 (m' 1H) 1, 50_1’ 18 (Il'l, -’H)' 0' 85 (m,.

3H), MH+ 329.
Ejemplo 140
N—[(1,2,5,G-Tetrahidro—piridin—B-il)carhonil]-N'-{(2R)-

&
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[ (formilhidroxiamino)metil]heptanoil}-hidrazina.
H' RMN (400 MHz, CCCla) & 10,50 (s, 1H), 8,42 (s,
7,85 (m, 1H), 7,60-7,12 (m, 2H), 4,75 (m, 1H), 4,11 (m,
3,81-3,20 (m, 2H) 2,85-2,50 (m, 1H), 2,35-2,20 (m, 2H),
(m, 1H), 1,81-1,15 (m, 8H), 0,81 (m, 3H), MH+ 327.
Ejemplo 141
N-[ (7-Metoxi-benzofuran-2-il)carbonil] -N’ -{ (2R) -

[ (formilhidroxiamino)metillheptanoil)}-hidrazina.
H' RMN (400 MHz, CDsOD) & 7,94 (s, 1H), 7,55 (m,
7,30 (m, 1H), 7,05 {(m, 13), 4,01 (s, 3H), 3,52-3,89 (m,
2,99 (M, 1H), 1,65 (m, 1H), 1,53 (m, 1H)}, 1,40 (m, 6H),
(m, 3H), MH+ 392,
Ejemplo 142
N-[ (3-Cloro-4-meoxi-fenil)acaetil] -K’ ~{ (2R) -

[ (formilhidroxiamino)metil]heptanoil}-hidrazina.
MH+ 400.
Ejemplo 143
N-[(1H-pirrol-2-il)carbonil] -N’-{ (2R) -
[ (formilhidroxiamino)metil]lheptanoil}-hidrazina.
MH+ 311.

Ejemplo 144
N-[(Quinolin-7-il}carbonil]-N’~{ (2R) -
[(formilhid:oxiamino)metil]heptanoil}-hidrazina.

MH+ 373.

Ejemplo 145
N-[(Piridin-2-il) carbonil] -N’ -{ (2R) -

[(formilhidroxiamino)metil]heptanocil}-hidrazina.
MH+ 323.

IEjeuplo 146
N-(4-Cloro-3-metoxi-benzoil) ~N’ -{ (2R) ~
[(formilhidroxiamino)metil]heptanoil}—hidrazina.

MH+ 386.

P

1H),
1H),
1,90

1H),
2H),
0,95
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Ejemplo 147
N-(S-Hbtoxibenzoil)-N'-{(2R)-
[(formilhidroxiamino)matil]heptanoil}-hidrazina.
MH+ 352.

Ejemplo 148
N—[(Quinolin-3-il)carhonil]-N’-{(2R)-
[(formilhidroxiamino)metil]heptanoil}-hidxazina.

MH+ 373.

Ejemplo 149

N-[(5-Metil-2-fenil-oxazol-4-il)carboriil] -N’ -{(2R) -

[(formilhidroxiamino)matil]heptanoil}-hidrazina.
MH+ 403. _

Ejemplo 150
N-[(Quinoxalin-z-il)carbonil]-x'—{(ZR)-
[(fo:milhidroziamino)metil]heptanoil}-hidrazina.

MH+ 374.
Ejemplo 151

N-(Fenilacetil)-N’-{2-[(formilhidroxiamino)metil]—4—

fenilbutanoil}-~hidrazina.
MH+ 370.
Ejemplo 152
H-[(3-Mboxi-quinoxalin-2-il)carbonil]-N'-{(ZR)-
[(formilhidroxiamino)matﬂl]heptanoil}-hidra:ina.
MH+ 404.
Ejemplo 153
N—[(2,6-Dimatoxipiridin—3-i1)cnnbonil]-R'-{(2R)-
[(formilhidroxiamino)metil]heptanoil}—hidrazina.
MH+ 383.
Ejemplo 154
N-[(N"—Hbtilsulfonil)—L-tirosil]—N’-{(ZR)—
[(formilhid:oxiamino)metil]heptanoil}-hidrazina.
MH+ 459.
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N—{[5-Oxo-pirro1idin-(2S)-i1]caxbonil}-N'-{(ZR)-
[ (formilhidroxiamino)metil]heptanoil}-hidrazina.
MH+ 329, |
Ejemplo 156
N~[(4-(Pirrol-1-il)benzoil] -N’ -{ (2R) -
[(fo:milhidzoxiamino)matil]heptanoil}-hidrazina.
MH+ 387.
Ejemplo 157
N—(4-Acetamidnbanzoil)-H'-{(28)—
[(fo:nilhid:oxiamino)netil]heptanoil}-hidrazina.
MH+ 379.

Ejemplo 158
N-[(3-Ciclopentiloxi-4-maoxi)henzoil]-N'-{(23)—
[(foznilhid:oxiamino)natil]heptanoil}-hidrazina.
MH+ 436.
Ejemplo 159
N-(Fenilacetil)iN'-{2-[(fo:milhidrozianino)matil]—;—
ciclopentil~propancil}-~hidrazina.
MH+ 348.
Ejemplo 160
N-[(T—Mboxiﬂbenzofu:an—z-il)carhonil]-N'-{2-
[(fo:milhidroxiamino)natil]-3—ciclapentil-propanoil{-

hidrazina.
MH+ 404.
Ejemplo 161
N-[B-(Mbrfolin-4-il)propanoil]-N'-{(ZR)-
[(fo:milhidroxiamino)matil]haptanoil}-hid:a:ina.
MH+ 359.
Ejemplo 162
N-[(2,3-Dihidro-henzofuran-s—il)carbonil]-N’—{(ZR)—
[(fo:milhidroxiamino)mati;]heptanoil}—hid:azina.



10

15

20

25.

30

-81- ' \Q;l/
MH+ 364. .
Ejemplo 163
H-[(4,G—Dimetoxi-pirimidin—z—il)henzoil]HH'-{(2R)-
[(formilhidroxiamino)matil]heptanoil}—hid:azina.
MH+ 460.
Ejemplo 164
N—[(Z-Trifluorametil-s,6,7,8—tatrahid:o-naftiridin-z—
il)carbonil]iN'-{(ZR)-[(fo:milhidroxiamino)matil]haptanoil}-

hidrazina.
MH+ 446.
© Ejemplo 165

B-[(Qn-beta—carholin-a-il)carhonil]-N'-{(ZR)-
[(formilhidroxiamino)metil]heptanoil}-hidxazina.

H' RMN (400 MHz, CDyOD) § 8,20 (m, 1H), 8,59 (m, 1H),
8,05 (m, 1H), 7,80 (s, 1H), 7,46 (m, 2H), 7,16 (m, 1H), 7,75
(m, 1H), 3,43 (m, 1H), 2,89 (m, 1H), 1,56 (m, 1H), 1,43 (m,
1#), 1,30 (m, 6H), 0,83 (t, J = 6,7 Hz, 3H), MH+ 412.

COMPOSICIONES, ADMINISTRACION Y EN .

Los compuestos de Férmula (1) y sus sales farmacéutica-

mente aceptables se pueden adminsitrar de una manera estAndar
para antibiéticos, por ejemplo, por via oral, parenteral,
sub-lingual, dermal, transdermal, rectal, por medio de in-
halacién o por administracién por via bucal.

Las composiciones dg Férmula (1) y sus sales farmacéuti-
camente aceptables, que son activas cuando se proporcionan
por via oral, se pueden formular como jarabes, comprimidos,
capsulas, cremas y pastillas. Una formulacién de jarabe con-
sistird generalmente en una suspensién o solucién del com-
puesto © sal en un vehiculo liquido, por ejemplo, etanol,
aceite de cacahuete, aceite de oliva, glicerina o agua con un
agente aromdtico o colorante. Cuando la composicién est4 en

la forma de un comprimido, se puede usar cualquier wvehiculo

L
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farmacéutico rutinariamente usado para preparar formulaciones
s6lidas. Ejemplos de tales vehiculos incluyen estearato de
magnesio, alabastro, talco, gelatina, goma arabiga, 4cido es-
tedrico, almidén, lactosa y sacarosa. Cuando la composicién
estd en la forma de una cépsula, es adecuada cualquier encap-
sulacién rutinaria, por ejemplo, usando los vehiculos ante-
riormente mencionados er una envoltura para cépsulas de gela-
tina dura. Cuando la composicién estd en la forma de una cép-

sula de envoltura de gelatina blanda, se puede considerar

‘cualquier vehiculo farmacéutico rutinariamente wusado para

preparar dispesiones o suspensiones, por ejemplo, gomas acuo-
sas, celulosas, silicatos o aceites, e incorporarlos en una
envoltura de cépsula de gelatina blalda.

Las composiciones parenteales normales consisten en una
solucidén o suspensiébn de un compuesto o sal en un vehiculo
estéril acuoso o no acuoso que contiene opcionamlente un
aceite aceptable por via parenteral, por ejemplo, polieti-
lenlgicol, polivinilpirrolidona, lecitina, aceite de cacahue-
te o aceite de sésamo.

Las composiciones normales para inhalacién estan en la
forma de una solucién, suspensidén o emulsién que se puede ad-
minsitrar como un polvo seco o en la forma de un aerosol,
usando un propelente convencional como diclorodifluoromeano o
triclorofluorometano.

Una formulacién para supositorios normal comprende un
compuesto de Formula (1) o una sal farmacéuticamente acepta-
ble del mismo que sea activo cuando se adminsitra de esta
forma, con un agente aglutinante y/o lubricante, por ejemplo,
glicoles polimeros, gelatinas, manteca de cacao u otras ceras
O grasas vegetales de bajo punto de fusién o sus andlogos
sintéticos. '

Las formulaciones dermales ys transdermales normales

~)
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comprenden un vehiculo convencional acuoso o no acuoso, por
ejemplo, una crema, unglento, locién o pasta o estédn en 1la
forma de un vendaje, parche o membrana.

Preferentemente, la composicién est& en una forma de do-
sificacién unitaria, por ejemplo, un comprimido, cépsul& o]
dosis medida para aerosol, de forma que el paciente pueda ad-
ministrar una dnica dosis.

Cada unidad de dosificacién para administracién ‘oral
contiene adecuadamente de 0,1 mg a 500 mg/kg y, preferente-
mente, de 1 mg a 100 mg/kg, y cada unidad de dosificacién pa-
ra administracién parenteral contiene adecuadamente de 0,1 mg
a 100 mg/kg de un compuesto de Férmula (1) o una sal farma-
céuticamente aceptable del mismo, calculado como el &cido 1li-
bre. Cada unidad de dosificacién para administracién intrana-
sal contiene adecuadamente 1-400 mg y, preferentemente, 10 a
200 mg por persona. Una formulacién tépica contiene adecuada-
mente 0,01 a 5,0% de un compuesto de Férmula (1).

El régimen de dosificacién diaria para una administra-
cién oral es adecuadamente de aproximadamente 0,01 mg/kg a 40
mg/kg de un compuesto de Férmula (1) o una sal farmacéutica-
mente aceptable del mismo, calculado como el dcido libre., E1
régimen de dosificacién diaria para una administracién paren-
teral es adecuadamente:de aproximadamente 0,001 mg/kg a 40
mg/kg de un compuesto de Férmula (1} o una sal farmacéutica-
mente aceptable del mismo, calculado como el &cido libre. El
régimen de dosificacién diaria para una administracién intra-
nasal y una inhalacién oral es adecuadamente de aproximada-
mente 10 a aproximadamente 500 mg/persona. El ingrediente ac-
tivo puede ser administrado de 1 a 6 veces al dia, suficiente
para exhibir la actividad deseada.

No son de esperar efectos toxicolégicos inaceptables

cuando los compuestos de la presente invencién se adminsitran
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de acuerdo con la presente invencién.

La actividad biolégica de 1los compuetos de Férmula (1)
se demuestra mediante el siquiente ensayo:

Ensayo biolégico

La actividad de PDF de S. aureus o E. coli se mide a
25°C, usando un ensayo de unién enzimidtica continua de Lazen-
nec & Meinnel (“Formate dehydrogenase-coupled spectrophotome-
tris assays of peptide deformylase”, RAnal. Biochem. 1997,
244, pag. 180-182), con modificaciones menores. La mezcla de
reaccién estd contenida en 50 Bl con tampén de fosfato de po-
tasio 50 mM (pH 7,6), NAD 15 mM Yy 0,25 U de formiato-
deshidrogenasa. El1 péptido del sustrato, f-Met-Ala-Ser, se
incluye a la concentracién de Ky. La reacciédn se provoca me-
diante la adicién de enzima Defl 10 nM, y la absorbancia se
verifica durante 20 minutos a 340 nm.

Ensayo de actividad antimicrobiana

La actividad antimicrobiana de células completas se de-
terminé por microdilucién de caldos de cultivo usando el pro-
cedimiento recomendado por la entidad National Committee for
Clinical Laboratory Standards (NCCLS), documento M7-34, “Met-
hods for Dilution Susceptibility Tests for Bacteria that Grow
Aerobically” (incorporado como referencia a la presente memo-
ria descriptiva). El compuesto se ensayé en diluciones en se-
rie de dos veces que variaban en el intervalo de 0,06 a 64
mcg/ml. Se evalué un conjunto de 12 cepas en el ensayo. Este.
conjunto consistia en las siguientes cepas de laboratorio:
Staphylococcus aureus Oxford, Staphylococcus aureus WCUH29,
Enterococcus faecalis I, Enterococcus faecalis 7, Haemophilus
influenzae Q1, Haemophilus influenzae NEMC1l, Moraxella ca-
tarrhalis 1502, Streptococcus pneumoniae 1629, Streptococcus
pneumoniae N1387, Streptococcus pneumoniae WN1387, E. coli
1623, (ACrABEFD+) y E. coli 120 (AcrAB-). La concentracién
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inhibidora minima (MIC) se determiné como la concentracién '4 R
mas baja de compuesto que inhibia el crecimiento visible. Se B

usé un lector especular para ayudar a la determinacién del

punto final de la MIC.
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REIVINDICACIONES .
1. Un compuesto segﬁn la Férmula (1):
1

T (o) o .
X N .
R2” \n/ \T)%/\TJJ\H Hnl_'uz:da
5 H 0003544 0

Y. O
“R

(1) X = 0, NR; o un enlace

Y= 0O, CHz; o un enlace

en la cual:

R representa:

alquilo Cz.¢ (opcionalmente sustituido con alcoxi, halé-
geno o alquilsulfanilo C;.3), alquenilo C;.¢ (opcionalmente
sustituido con alcoxi, haldégeno o alquilsulfanilo Ci-3), al-
quinilo Cy.¢ (opcionalmente sustituido con alcoxi, halégeno o
alquilsulfanilo C;3), (CHz) p~carbociclo Ci¢ (opcionalmente
sustituido con alcoxi, halbébgeno o alquilsulfanilo Ci-3,
(CHz)n~R4 {en donde R4 es fenilo, furano, benzofurano, tiofe-
no, benzotiofeno, tetrahidrofurano, tetrahidropirano, dioxa-
no, 1,4-benzodioxanoc o benzo[1,3]dioxol; R4 estd opcionalmen-
te sustituido con uno o m&s Cl, Br, I, alquilo C;-3 (opcional-
mente sustituido con uno a tres F) o alcoxi Ci-2 (opcionalmen-
te sustituido con uno a tres F)}:

Rl representa:

hidrégeno, alquile C;¢ (opcionalmente sustituido con

hidroxi, halégeno, amino, guanidino, fenilo, piridilo,

pirrolilo, indolilo, imidazolilo, furanilo, benzofurani-

lo, piperidinilo, morfolinilo, quinolinilo, piperazinilo

0 dimetilaminofenilo) o (CHz) n—carbociclo Caq:

R2 representa:

hidrégeno (con la condicién de que X no es 0O), alquilo

Ci-3 sustituido, alquenilo C,-3 sustituido, alquinilo C,;
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sustituido, {CHz}n—carbociclo Ci.g sustituido, arilo,

hetercarilo, heterociclico, carboxi (con la condicién de

que X no es NR3 ni O) o aminocarbonilo (con. la condicién
de que X no es NR3 ni 0);

R3 representa:

hidrégeno, alquilo C;.3 sustituido, fggilg O se puede to-
mar conjuntamente con R2 y el Atomo de Eig;ggggp al que

—

estan unidos para formar un anillo geth;pciclico opcio~-

nalmente sustituido que estd opcionalmente condensado a,

un anillo de arilc, heterocarile o un segqundo heteroci-

clico; .

X ‘representa O, NR3 o un enlace covalente:

Y representa O, CH; o un enlace covalente;

n = 0-2;
0 una sal, solvato o derivado fisiolbgicamente funcional del
mismo.

2. Un compuesto segin la reivindicacién 1, con la si-

guiente configuracién absoluta:

X = 0, NR; o un enlace;

Y = O, CHzo un enlace

0 una sal, solvato o derivado fisiolégicamente funcional del
mismo.

3. Un compuesto segin la reivindicacién 2, en el que
R1=H; o una sal, solvato o derivado fisiol6gicamente funcio-
nal del mismo.

4. Un compuesto segin la reivindicacién 1, en el que

X=0; o una sal, solvato o derivado fisiolégicamente funcional

L3

hY

b

-
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5. Un compuesto segin la reivindicacién 4, seleccionado

del mismo.

entre el grupo que consiste en:
N-Butil-N-(t-butoxicarbonil)-N’-{ (2R)-
[(formilhidroxiamino)metil]heptanoil}—hidrazina.
N-butil-N-fenoxicarbonil-N’-{ (2R)-
[(formilhidroxiamino)mefil]heptanoil}-hidrazina.
N-isobutil-N-(t-buzoxicarbonil)-N’-{ (2R)~-
[(formilhidroxiamino)metil]heptanoil}—hidrazina.

° N—isobutil-N—fenoxicarbonil-N'—{(2R)—

.[(formilhidroxiamino)metil]heptanoil}-hidrazina.

N-fenetil—N—(t—butoxicarbonil)—N'w{2—
[ (formilhidroxiamino)metil)lheptanoil}-hidrazina.
N-ciclohexilmetil-N-(t—butoxicarbohil)—N'—{2-
[(formilhidroxiamino)metil]heptanoil}—hidrazina.
N—bencil-N—(t—butoxicarbonil)—N'—{2— .
[(formilhidroxiamino)metil]heptanoil}-hidrazina.
0 N—(3—piridin-3~il—propil)-N-(t—butoxicarbonil)-N'—{2—
[(formilhidroxiamino)me:il]heptanoil}-hidrazina.
° N—(2—morfolin-4-il~etil)—N—(t—butoxicarbonil-N'—{Z-
[(formilhidroxiamino)mezil]heptanoil}—hidrazina.
N-(4—hidroxi-butilj-N—(t—butoxicarbonil)—N'—{2-
[(formilhidrdxiamino)metil]heptanoil}—hidrazina.
N-(4—amino-buti1)—N-(t—butoxicarbonil)-N'-{2-
[(formilhidroxiamino)metil]heptanoil}—hidrazina.
N—(tetrahidro~piran—4—il)—N—(t—butoxicarbonil)-N'-{Z—
[(formilhidroxiamino)metil]heptanoil}—hidrazina.
N~metil—N—(t—butoxicarbonil)—N'—{2-
[(formilhidroxiamino)hetil]heptanoil}—hidrazina.
N—(3-aminopropil—N"(t—butoxicarbonil)—N'—{2—
[(formilhidroxiamino)metil]heptanoil}—hidrazina.

N—(t—butoxicarbonil-N’-{(2R)—[(formilhidroxiamino)-
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N—(3—hidroxipropill—N—(t—butoxicarbonil)—N'—{2—

metil]heptanoil}-hidrazina.

[(formilhidroxiamino)metil]heptanoil}—hidrazina.
N—butil-N—(t—butoxicarbonil)—N’-[(ZS)—
[(formilhidroxiamino)metil]heptanoil}—hidrazina.
N—butil—N-(fenoxicarbonil)—N'-[(25)-
[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N—[2—(4—dimeti1aminofenil)etil]-N-(t-butoxicarbonil)—N'—
{2—[(formilhidroxiamino)metil]heptandil}—hidrazina.
N—(t-butoxicarbonil)-N'-{Z—[(formilhidroxiamino)-
metil]heptanoil}-hidrazina.
N-pentil-N-(t-butoxicarbonil)-N’-{2-
[(formilhidroxiamino)metil]heptanoil}—hidrazina.
N—[Z—(1H-indol-3-i1)-etil]—N—(t-butoxicarbonil)-N'—{2—
[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N-isopentil-N—(t—butoxicarbonil)-N'—{Z—
[(formilhidroxiamino)metil]heptanoil}—hidrazina.
N-ciclohexil-N-{t-butoxicarbonil)-N’-{2-
[(formilhidroxiamino)metil]heptanoil}—hidrazina.
N-(l—etil—propil)—N—(t—butoxicarbonil)—N'—{2-
[ (formilhidroxiamino)metil]heptanoil}-hidrazina.
N—isopropil—N—(t-butoxicarbonil)-N'—{2—
[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N-propil-N—(t—butoxicarbonil)—N'—{Z-
[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N-etil-N-({t-butoxicarbonil)-N’-{2-
[(formilhidroxiamino)me:il]heptanoil}—hidrazina.
N—metoxicarbonil—N"-{Z—[(formilhidroxiamino)metil]—
heptancil}~hidrazina. .
N-{[l-(3,5—dimetoxifenil)-l—metil-etoxi]carbonil}-N'—{Z—
[(formilhidroxiamino)metil]heptanoil}—hidrazina.

6. Un compuesto segin la reivindicacién 1, en el que
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X=NR3; o una sal, solvato o derivado fisiolégicamente funcio=
nal del mismo. Ty
7. Un compuesto segiin la reivindicacién 6, seleccionado
entre el grupo que consiste en:
N—Butil-N—[(4—metilpiperazin-1-il)carbonil]-N’-{(ZR)—
[(formilhidroxiamino)metil]heptanoil}—hidrazina.
N—Butil—N-difenilaminocarbonil—N'—{(ZR)—
[(formilhidroxiamino)metil]heptanoil}—hidrazina.
N-Butil-N-(t-butilamino)carbonil-N’-{2-
[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N-Butil-N-fenilaminocarbonil-N’-{2-
[(formilhidroxiamino)metil]heptanoil}-hidrazina.

o N—Butil—N—[(3,5-dimetil~4,5-dihidro—isoxazol-4—
il)aminocarbonil]—N'—{2_[(formilhidroxiamino)metil]—
heptanoil}-hidrazina.

o N—Butil—N—[(1-morfolin—4-il)carbonil]-N'-{Z-
[(formilhidroxiamino)metil]heptanoil}—hidrazina.

«? N—Fenilaminocarbonil—N'~{2-[(formilhidroxiamino)-metil]—
4-fenil-butanoil}-hidrazina.
N—Fenilaminocarbonil—N’—{2-[(formilhidroxiamino)—
metil]hexanoil}—hidrazina.
N-Fenilaminocarbonil—N'—{2—[(formilhidroxiamino)-metil]-
3-fenil-propanoil}-hidrazina.
N—Fenilaminocarbonil-N'-{2-[(formilhidroxiamino)-metil]—
3-(3,4-diclorofenil)-propanoil}-hidrazina.
N—Fenilaminocarbonil—N'-{2-[(formilhidroxiamino)-metil]—
heptanoil}-hidrazina.
N-(3,4-Diclorofenilaminocarbonil—N'—{2-
[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N-Fenilaminocarbonil—N'—{(2R)—[(formilhidroxiamino)—
metil]heptancil}-hidrazina.

N—(3,4—Diclorofenilaminocarbonil—N'—{(2R)—
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[(formilhidroxiamino)metil]heptanoil}-hidrazina. \ .‘

N—[(1—Morfolin—4—il)carbonil]-N'—{(2R)—
[(formilhidroxiamino)metil]heptanoil}—hidrazina.

N-[(2-Metoxifenil)aminocarbonil]-N'—{(2R)-
[(formilhidroxiamino)metil]heptanoil}—hidrazina.

N-[(2,4—Diclorofenil)aminocarbonil]—N'-{(2R)- '
[(formilhidroxiamino)metil]heptanoil}-hidrazina. .

N—[(2,6~Diclorofenil)aminocarbonil]—N'-{(2R)—
[(formilhidroxiamino)metil]heptanoil}~hidrazina.

8 N—[(4-Metil-piperazin—1-il)carbonil]—N’—{(ZR)—
[(formilhidroxiamino)metil]heptanoil}-hidrazina.

N—[(4—Cloro-3—trifluorometilfenil)aminocarbonil]—N'—
{(2R)—[(formilhidroxiamino)metil]heptanoil}—hidrazina.

N—[(Metil-fenil—amino)carbonil]-N’—{(2R)—
[(formilhidroxiamino)metil]heptanoil}-hidrazina.

8. Un compuesto sejuin la reivindicascién l, en el que X
es un enlace covalente; o una sal, solvato o derivado fisio-
16gicamente funcional del mismo.

9. Un compuesto segiin la reivindicacién 8, seleccionado
entre el grupo que consiste en:

N—[(Fenilaminocarbonil)-carbonil]—N’—{(2R)—
[(formilhidroxiamino)metil]heptanoil}-hidrazina.

N—Butil—N—{[1-(t—butoxicarbonil)—piperidin—d-il]—
carbonil}—N'—{Z—[(formilhidroxiamino)metil]heptanoil}—
hidrazina. '

° N-Butil-N-{[(1-t—butoxicarbonil)-pirrolidin—(ZS)-
il]carbonil}—N'—{2—[(formilhidroxiamino)metil]heptanoil}-
hidrazina.

N—Butil-N-{[(l-t—butilaminocarbonil)piperidin—4—
il]carbonil}-N'-{Z—[(fofmilhidroxiamino)metil]heptanoil}—
hidrazina.

N-Butil—N-{[(1-t-butilcarboni1)piperidin—4-il]carbonil}—
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N'—{2—[(formilhidroxiamino)metil]heptanoil}-hidrazina.

N—Butil—N—[(1,2,3,4—tetrahidro—quinoxalin—2—
il)carbonil]-N’—{Z—[(formilhidroxiamino)metil]heptanoil}—
hidrazina.

N-(p-metoxifenilacetil)-N’-{(2R)-
[(formilhidroxiamino)metil]heptanoil}—hidrazina.

N—Fenoxiacetil—N'—{{2R)—[(formilhidroxiamino)metil]—
heptanoil}-hidrazina.

N-[ (p-Metoxi-fenoxi)acetil]-N’-{ (2R)-
[(formilhidroxiamino)metil]heptanoil}—hidrazina.

N-(2,6-Diclorofenii~acetil)-N’-{(2R)-
[(formilhidroxiamino)metil]heptanoil};hidrazina.

N-(3,4-Diclorofenilacetil)-N’-{ (2R}~
[(formilhidroxiamino)metil]heptanoil}-hidrazina.

N-(Etoxicarbonil)carbonil-N’-{ (2R) -
[(formilhidroxiamino)metil]heptanoil}-hidrazina.

N-(2,4-Diclorofenilacetil)-N’—{(2R)—
[(formilhidroxiamino)metil]heptanoil}-hidrazina.

N-[(Benzofuran-z—il)carbonil]-N'—{(ZR)—
[(formilhidroxiamino)metil]heptanoil}—hidrazina.

N-(2,3-Diclorfenoxiacetil)-N’-{ (2R)-
[(formilhidroxiamino)metil]heptanoil}—hidrazina.

N-(3,4-Dimetoxifenilacetil)-N’-{ (2R) -

[ (formilhidroxiamino)metil]heptanoil}-hidrazina.
o N—[(1H—Indol—2—il)carbonil]—N'—{(2R)—
[ (formilhidroxiamino)metil]heptanoil}-hidrazina.

N-[(2—Meti1—piridin—3-il)carbonil]-N’-{(2R)-
[(formilhidroxiamino)metil]heptanoil}—hidrazina.

N—[(5—Metoxi—benzofuran—2—il)carbonil]—N'—{(2R)—
[(formilhidroxiamino)metil]heptanoil}-hidrazina.

b N-[(2,3—Dihidro—behzo[1,4]dioxin-(23)~i1)carbonil]-N'-

{(2R)—[(formilhidroxiamino)metil]heptanoil}—hidrazina.

)
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N-[(Quinolin-2-il)carbonil]~N*—-{ (2R)~ {q"‘
[(formilhidroxiamino)metil]heptanoil}-hidrazina. |
N—[(1,2,3,4—Tetrahidro—quinolin-6~il)carbonil]—N'*{(ZR)—
[(formilhidroxiamino)metil]heptanoil}—hidrazina.
N-[(Tetrahidro—furan-(ZS)—il)carbonil]—N'-{(2R)—
[(formilhidroxiamino)metil]heptanoil}—hidrazina.
o N-[(Tetrahidro-furan—(2R)-il)carboni1]-N'-{(2R)-
{(formilhidroxiamino)metil]heptanoil}~hidrazina.
N-[(3-Metil—benzofuran—2-il)carbonil]—N'-{(2R)—
[(formilhidroxiamino)me:il]heptanoil}-hidrazina.
N-[(Piridin—Z—il)acetil]—Nﬂ-{(ZR)—
[(formilhid;oxiamino)metil]heptanoil}—hidrazina.
N-{3—[3-(4—Metoxibencil)-lH-benzoimidazol-Z—il]-
propanoil}-N'—{(2R)—[(formilhidroxiamino)metil]heptanoil}-
hidrazina.
N—[(Pirimidin—z-il)carbonil]—N’-{(2R)-
[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N—[(2-Metil—5,6,7,8-tetrahidro-[1,8]naftiridin—3—
il)carbonil]—N'—{(2R)-[(formilhidroxiamino)metil]—heptanoil}-
hidrazina. '
o N~[(Isoquinolin—S-il)carbonil]-N’-{(2R)—
[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N—[(5,6,7,B—Tetrahidro—[l,B]naftiridin-z—il)carbonil]—
N'—{(2R)—[(formilhidroxiamino)métil]heptanoil}—hidrazina.
N—(Fenilacetil)-N'-{Z-[(formilhidroxiamino)metil]—
heptanoil}-hidrazina.
N—[(3,4—Dihidro-2H—benzo[b][1,4]dioxepin—7-il)carbonil]—
N'-{(ZR)-[(formilhidroxiamino)metil]—heptanoil}-hidrazina.
N—[(1—Metil-2,5—dioxo—imidazolidin-4-il)acetil]-N’-
{(2R)-[(formilhidroxiamino)metil]heptanoil}—hidrazina.
N—(Fenilacetil)—N'—{Z—[(formilhidroxiamino)metil]-3—

fenil-propanoil}-hidrazina.
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N-(Fenilacetil)—N'-{Z-[(formilhidroxiamina)metil]—3—
(3,4-dicloro) fenil-propanoil}-hidrazina.

N—[(4—Imidazol-1-il)benzoil]-N'-{(2R)—
- -

!
e h

[(formilhidroxiamino)metil]lheptanoil}-hidrazina.

o N-{[l-Metil~5-0x0-2-S-(piridin-3-il)pirrolidin(3§)-

il]carbonil}—N’-{(2R)-[(formilhidroxiamino)metil]-heptanéil}J'

hidrazina.
N-[(1,2—Dihidro-cinolin-4—il)carbonil]—N'—{(2R)-
[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N—[4-(4-Acetilpiperazin—1-il)fenoxiacetil]—N'-{(2R)—
[ (formilhidroxiamino)metillheptanoil}-hidrazina.
N—Fenilacetil—N'—{(ZR)—[(formilhidroxiaminoYmetil]—
heptanoil}-hidrazina.
N—{[1—Benci1—5—oxo-pirrolidin-(ZS)—il]—carboﬁi;i—N'—
{(2R)-[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N-[(1-Bencil-5-oxo-pirrolidin-(2R)-il]~carbonil}-N’-
{(2R)-[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N-[(55)—Bencil-3,6~dioxo—pipérazin~(28)-il)acetilJ-N'—
{(2R)—[(formilhidroxiamino)metil]heptaﬁoil}—hidrazina.
¢ N-[(Quinolin-4-il)carbonil]-N’-{(2R)-
[(formilhidroxiamino)metil]heptanoil};hidrazina.
N-[(Quinolin-8-il)carbonil]-N’-{(2R)~
[ (formilhidroxiamino)metil]heptanoil}-hidrazina.
N—[(1,2,3,4—Tetrahidroquinolin-a-il)carbonil]~N'—{(2R)-
[{formilhidroxiamino)metil)heptanoil}-hidrazina.
N-(N’"-Acetil-L-tirosil)-N’-{(2R)-
[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N-[(1-Acetil-1,2,3,4—tetrahidro—quinolin-s—i1)carbonil]—
N'—{(2R)-[(formilhidroxiamino)metil]-heptanoil}—hidrazina.
° N~[(1H—Benzoimidazol—2—il)carbonil]-N'—{(2R)—-
[(formilhidroxiamino)metil]heptanoil}—hidrazina.

N-{[1—(2-Hidroxiacetil)—1,2,3,4—tetrahidro—quinolin-6—

A
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il)carbonil}- N'—{(2R)—[(formllhldroxlamlno)metll] ~heptanoil}-~ .

hidrazina.
N-[(l1H-Indol-5-il)carbonil]-N’-{ (2R}~
[(formilhidroxiamino)metil]—heptanoil}-hidrazina.
N—{4-[Metil—(4,6—dimetilpirimidin-2—il)amino]benzoil}—
N'—{(ZR)—[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N—[(1-Benzo[1,3}dioxol—5—il)carbonil]~N’—{(23)—
[(formilhidroxiamino)metil]heptanoil}—hidrazina.
N—[(4—(3,5—Dimetil"pirazol—1-il)metil]benzoil}—N’—{(2R)-
[(formilhidroxiamino)metil]heptanoil}*Hidrazina.
N-[4-(Morfolin-4-il)benzoil]~N'~{ (2R}~
[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N—[4~Hidroxi-3—(morfolin—4—il)metil—benzoil]-N’—{(2R)—
[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N-(3-Hidroxi-3—metil-butanoil)-N’-{(ZR)-
[(formilhidroxiamino}metil]heptanoil}-hidrazina.
N-(4—Metilamino-benzoil)-N’—{(ZR)—
[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N-[(l—Isopropi1—1H~benzotriazol-5—il)carbonil]-N'-{(2R)—
[(formilhidroxiamino)metil]heptanoil}—hidrazina.
N‘[(1,2,3,4—Tetrahidro-isoquinolin-(35)—il)carbonil]—N’—
{(2R)-[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N—[(5—Cloro-benzofuran—2-il)carbonil]-N’—{(2R)—
[{formilhidroxiamino)metil]heptanoil}—hidrazina.
N-{[1-(Dimetilaminocarbonilmetil)- -3,4-dihidro-2H-
quinolin-6-il]carbonil}- N'—{(ZR)-[(formllhldroxlamlno)-
metil]heptanoil}-hidrazina.
N—[(2,2—D1fluoro-benzo[1,3]dioxol-4—i1)carbonil]-N'*
{(2R)-[(formilhidroxiamino)metil]heptanoil}—hidrazina.
N-[(5—Aminofbenzofuran—2-il)carbonil]—N’-{(2R)—
[(formilhidroxiamino)metil]heptanoil}-hidrazina.

N-[(4—Oxo—1,2-dihidro—4H—pirrolo[3,2,1—ij]quinolin-5-
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il)carbonil]~N'—{(2R)—[(formilhidroxiamino}metil]—heptanoil}—
hidrazina.

N-[(7—Hidroxi—benzofuran—z-il)carbonil]—N'—{(2R)—
[(formilhidroxiamino)metil]heptanoil}-hidrazina.

N—[(6—Metoxi—benzofuran-2-il)acetil]—N'—{k2R)-
[(formilhidroxiamino)metil]heptanoil}—hidrazina.

N—[(5—Acetamidobenzofuran-2—i1)carbonil]—N'—{(2R)—
[(formilhidroxiamino)metil]heptanoil}—hidrazina.

N—[(2,3—Dihidro—benzo[1,4]dioxin—6-il)carbonil]—N'—
{(2R)-[(formilhidroxiamino)metil]heptanbil}—hidrazina.

N—[(3-Amino—4,G-dimetil—furo[2,3-b]piridin—2-
il)carbonil]—N'-{(ZR)—[(formilhidroxiamino)métil]-heptanoil}-
hidrazina. '

N-[(2-Metil-5,6,7, 6-tetrahidro-[1, 6]naftiridin-3~
il)carbonil]-N'—{{ZR)—[Iformilhidroxiamino)metil]-heptanoil}-
hidrazina.

N-[{6-Fluoro—4H-benzo[1,3]dioxin-8-i1)carbonil]—N’-
{(2R)—[(formilhidroxiamino)metil]heptanoil}—hidrazina.

N-[(T—Amino-lH—indol-Z—il)Farbonil]—N'—{(ZR)—
[(formilhidroxiamino)metil]heptanoil}-hidrazina.

° N-[(1-metil-l,2,3,4—tetrahidro—quinolin—G—il)carbonil]—
N'-{(2R)—[(formilhidroxiamino)metil]-heﬁtanoil}—hidrazina.

N'—[(6,7,9,10,12,13,15,16—Octahidro—5,8,11,14,17—
pentaoxa-benzociclopentadecen—Z-il)carbonil]—N'-{(2R)—
[(formilhidroxiamino)metil]heptanoil}—hidrazina.

° N—[(2—Benzo[1,3]dicxol-5-il)acetil]—N'-{(2R)—
[(formilhidroxiamino)metil]heptanoil}—hidrazina.

N—Pentanoil—N'—{(ZR)-[(formilhidroxiamino)metil]-
heptanoil}-hidrazina.

N~Benzoil-N'—{(2R)—[(formilhidroxiamino)metil]-
heptanoil}-hidrazina.

N—Trifluoroacetamido—N'—{(2R)—[(formilhidroxiamino)-

o
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metil]lheptanoil}-hidrazina.

N-[(3-Hidroxi-naftalen~2—il)carbonil]-N'ﬁ{(2R)-
[(formilhidroxiamino)metil]heptanoil}-hidrazina.

N-Fenilacetil-N'-{(2R)-[(formilhidroxiamino)metil]-
heptanoil}-hidrazina.

N—[(Furan—z—il)carbonil]-N'-{(2R)—
[(formilhidroxiamino)metil]heptanoil}—hidrazina.

N—(d-Metoxibenzoil)—N'-{(ZR)—[(formilhidroxiamino)—
metil]heptanoil}-hidrazina.

o N-[(1H-Indol-3-il)acetil]-N’-{(2R)-

[(formilhidroxiamino)metil]heptanoil}—hidrazina.

N—(4—Dimetilaminobenzoil)—N'—{(2R)—
[(formilhidroxiamino)metil]heptanoil}-hidrazina.

N—(2—Hidroxibenzoil)—N’—{(2R)—[(formilhidroxiamino)-
metil]heptanoil}-hidrazina.

N-{ (Piperidin-4-il)carbonil])-N’~{ (2R) -
[(formilhidroxiamino)metil]heptanoil}—hidrazina.

N—[(1,2,5,G-Tetrahidro-piridin-3—il)carbonil]~N'-{(2R)-
[(formilhidroxiamino)metil]heptanoil}—hidrazina.

* N—[(T-Metoxi—benzofuran—z-il)carbonil]-N'v{(2R)—

[(formilhidroxiamino)metil]heptanoil}-hidrazina.

N—[(3-Cloro~4—metoxi-fenil)acetil]-N'—{(2R)—
[(formilhidroxiamino)metil]heptanoil}—hidrazina.

N-[ (1H-Pirrolo~2-il)carbonil]-N’~{ (2R) -~
[(formilhidroxiamino)metil]heptanoil}ﬂhidraiina.

N-[{Quinolin-7-il)carbonil]~-N’-{ (2R)~
[(formilhidroxiamino)metil]heptanoil}-hidrazina.

N-[(Piridin~2-il)carbonil]-N’~-{ (2R) -
[(formilhidroxiamino)metil]heptanoil}—hidrazina.

N—(4-Cloro-3-metoxi—benzoil)-N'-{(ZR)—
[(formilhidroxiamino)metil]heptanoil}—hidrazina.

N—(B-Metoxibenzoil)-N'-{(2R)-[(formilhidroxiamiﬂo)—

- WT

’
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metil)heptanocil}-hidrazina. ' a \ENQK. N

N—[(Quinolin+3—il)carbonil]—N'-{(ZR)—
[(formilhidroxiamino)metil]heptanoil}—hidrazina.
N—[(5-Metil—2—fenil-oxazol—4—il)carbonil]fN'—{(2R)—
[(formilhidroxiamino)metil]heptanoil}—hidrazina.
N-[(Quinoxalin-Z—il)carbonil]—N'—{(2R)—
[(formilhidroxiamino)metil]heptanoil}-hidrazina.
N-(Fenilaéetil)-N'-{2-[(formilhidroxiamino)metil]-4~
fenilbutanoil}-hidrazina. ] .
N-[(3-Metoxi-quinoxalin—2—il)carbonil]-N’—{(2R)—
[ (formilhidroxiamino)metiljheptanoil}-hidrazina.
N~[(2,6—Dimetoxipiridin—3—il)carbonil]—N'~{(2R)—
[(formilhidréxiamino)metil]heptanoil}—hidrazina.
N—[(N"—Metilsulfonil)—L—tirosil]—N'-{(2R)—
[(formilhidroxiamino)metil]heptanoil}-hidraiina.
N—{[5—Oxo-pirrolidin-(25)—il]carbonil}-N'-{(2R)—
[(formilhidroxiamino)metil]heptanoil}—hidrazina.
N—[4—(Pirrol—1~il)benzoil]—N'-{(ZR)—
[(formilhidroxiamino)metil]heptanoil}—hidrazina.
N-(4—Acetamidobenzoil)—N'—{(ZR)—[(formilhidroxiamino)—
metil]heptanoil}-hidrazina.
N—[(3-Ciclopeﬁtiloxi-q-metoxi)benzoil]—N'—{(2R)—
[(formilhidroxiamino)me:il]heptanoil}-hidrazina.
N—(Fenilacetil)—N’—{2-[(formilhidroxiamino)metil]—3—
ciclopentil-propanocil}-hidrazina.
N—[(7—Metoxi—benzofu;an-2—il)carbonil]—N’-{Z- ;e
[(formilhidroxiamino)metil]-3—ciclopenti1—propanoil}-
hidrazina.
N—[3—(Morfolin—4-il)propanoil]—N’—{(2R)—
[(formilhidroxiamino)metil]heptanoil}~hidrazina.
N-[(2,3-Dihidro-benzofuran—S—il)carbonil]—N'f{(2R)—

[(formilhidroxiamino)metil]heptanoil}—hidrazina.:
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N-[(4,6—Dimetoxi-pirimidin—2-il)benzoil]—N'—{(2R)~

-[(formilhi@roxiamino)metil]heptanoil}-hidrazina.

N—[(2%Trifluorometil—5,6,7,8—tetrahidro-naftiridin~2—'_
il)carbonil]—N'—{(2R)—[(formilhidroxiamino)metil]—heptanoil}—
hidrazina.

N-[ (9H-beta-carbolin-3- 11)carbonll]—N’-{(2R)-
[(formllhldroxlamlno)me illheptanoil}-hidrazina- ,

10.. Un medio para tratar una infeccién bacterlana, ad-
mihnistrando a un sujeto que necesita el tratamlento un com-

puesto 'seglin la reivindicacién 1. : y

L]
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interational preliminary exsmination report and its ammexes, if any, established on the international application,
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Commicimer of Patents end Trademarks

Wathingra, D.C. 209
Pacsimile No. (703)305-3230

Form PCTNIFEA/ANG (Tuly 1993)
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Trernational spplication No. Tniermfional fi'ng daie @ay/monthpear) Priority duie @ay/montkiyear)
PCT/USO2/06275 01 March 2002 (01.03.2002) 01 March 2001 (01.03.2001)

Intermational Patent Classification (IPC) or natioml classificarion and 1PC

TPC(7): CO7C 243000, 51/31; A6lk 31/19, 31/181, 31785 and US Cl.: 562/621, 622, 623 400, 495, 543, 623; 514/575, 613, 614,

Applicant
SMITHKLINE BEGCHAM CORPORATION

This international preliminary examination report has been prepared by this International Preliminary
Brxamining Authority and is transmitted tn the applicant acoonding to Article 36.

This REPORT consists of a total of 2 sheets, inchling this cover sheet.

{[] This report ia atso accompanisd by ANNEXES, Le., sheets of the description, claims and/or drawings
which have been amended and are the basis for this report and/or sheets eantaining macHficatians made

before this Authority (see Rule 70.16 and Section 607 of the Administrative Instructiona under the PCT).
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This report containg indications relating t the following items: 7

1 D Basts of the report

[ rioriy

[[] Nou-estabiishment of report vith regard to novelty, inventive step and industrial appiicability
[[] rack of wnity of tnvention

DX Reasonad statement uder Article 35(2) with regard to novelty, inventive step ar Industrial
applicability; citations and explanatinng supporting such statement

[ certiin docamnacts cited

VIl [] Certain defects in the intemational application

vl [} Cerwin observations an the intsrational application

< 2 B

s

Date of submission of the demnand Date of completion of this report

05 September 2002 (05.09.2002) 04 December 2002 (04.12.2002)

Name and majling address of the IPEA/US
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rCT
Weekingien, D.C. 2@

Facsimile No. (703)305-3230 Telephone No, 703-308-0196
Form FCT/IPBATZ09 (cover sheet)(uly 1998)




Imernational application No.
INTERNATIONAL FPRELIMINARY EXAMINATION REPORT PCT/US02/06275
1. Basils of the report
1. With regard i the elements of the international spplication:*
[X] tae international epplication as origimally fed.
DX e description:
pages 1-80 as originally filed
pages NONE » filed with the demand
pages NONE , filed with the letter of
B4 the clatms:
pages 81-9%4 - a8 originally filed
pages NONE » 83 amended (together with any statement) under Article 19
pagea NONE » filed with the demand
pages NONE . filed with the letter of
D the drawings, .
pages NONE as originally fileqd
pages NONE » filed with the demand
pages NONE =~ | filed with the letier of
D the saquence listing part of the description:
Pages NONE as originally filed
pages NONE . filed with the demand
pages NONE » filed with the letter of

2. With regand to the language, all the elements marked above were availahie or furnished to this Authority in the
languags in which the international application was filed, unless otherwisa indicated under this itermn.
These elements were available or furnished to this Anthority in the following language which is:

[7] the tanguage of a transiation fumished for the purposes of intermational search (under Rule23.1(5).
[] the tanguage of pubtication of the interatione! application (ander Rule 48.3(b)).

the language of the translation fiurnished for the purposes of international preliminary sxsmination(onder Rules
" 55.2 and/or 55.3). . . .

3. With regard to any mudeotide and/or amino achd sequence disclosed in the haterzmtiomal application,, the
international preliminary examination was carrind out on the basis of the sequence listing:

[] contained in the intemational sppiicatin in printed form.

[] filed together with the international appicarion in computer readable form.
furmished subsequently to this Authority in written form,
furnished suhsequently to this Authority in computer readables form.,

The statement that the subsequently furnishad written sequence listing does not go beyond ths disclosure in the
application as filed has heen fumnished.

[] The statement that thn information recorded.in compater readable form is ideatical tn the written sequence lsting
has been furnished.

4, D The smendinents have resutted in the canceilation of

D the description, pages NONE
the claims, Nos. NONE
[] the drawings, sheetn/ig NONE

5.[] This report has been established as if (some of) the amendments had pot been made, since they have been considered to go
Jbeyand the disclomire as filed, as indicated in the Supplemental Bax (Rule 70.2(c)). %

. hm:m:mﬁm&mMmewﬁmomuMmmbmMdmmmumrd'mﬁbh

this report as “originally filed” and are not annexed to this report since they do nol contain amendmenty Rulex 70.16 and 70.17).

- #% Any replacement sheet containing such amendments russ be referved to under item ! and annexed to this repont.

Form PCT/IPEA/I0D (Box 1) (uly 1998)




X International application No.
INTFRNATIONAL PRELIMINARY EXAMINATION REFORT . | PCT/US02/06275:

V Wmuﬂckﬂeﬁ.zmw)wllhngmdbmvelty,lnvenﬂvesuporhdnmhlnppllﬂﬂllw
citations and explamations supporting such utatement

1. STATEMENT
Novelty (N) Claims 1-10 YES
Claims NONE NO
Inventive Step (IS) . Claims 1-10 YES
Clsims NONE NO
Industrial Applicability 1A) =~ |  Claima 1-10 YES
Claims NONE N NO

2. CITATIONS AND EXPLANATIONS

———————— NEWCITATIONS ———
mmanmmumnmmum paragraph hidging pages 5-6, page 7, line 1- page B, lino 14.

Claims l-lommulluluelunmmmn(n-(ﬂ.bumﬂ:pnumdnummchuﬂlﬂy.mhhnﬂy
¢laimad structures coninining o hydrazide substructure. The closest prior art of recard Humter (WO 00v35440, see sbatract) teaches a
gezua of N-farmy] hydroxyl amine derivatives as antibacterial agents, These compounds bear a closs structural refationship to the

instant compounds of Formula (1), There is, however, mtﬂnl:h;ummuﬂmofnhymm The insiant compounds
are therefore distinct from those tmupht by Himter.

Form FCI/IPEAA09 (Box V) (llly 1998)
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Bogota, D.C.,
Doctor: OficloN°(1§5 3 6
CARLOS R. OLARTE
Apoderado
SMITHKLINE BEECHAM CORPORATION
ASUNTO: " Radicacién N° 03-75595
Solicitud intemacionl PCTAUS02/06275
Fecha inicio fase nacional 01/10/2003
Tramite 011
Evento 379
Actuacion 430
Folios 001

Como resultado del examen de forma, realizado con fundamento el el articulo 38 de la Decisién 486 de la
Comisién de la Comunidad Andina, articulo 27 del Tratado de Cooperacién en Materia de Patentes (PCT),
regla 51 bis del Reglamento y Circular Unica de la Superintendencla de Industria y Comercio, se le oomunm
que:

0 La solictud no aclara el numero de paginas de los anexos del reporte de examen preliminar intemacional

O La solicitud no contiene la traduccién de los anexos (si los tiene) del reporte de examen preliminar
intemacional (Art. 36.2.b) de! tratado PC'I')

0 La solicitud no contiene la copia del documento en que consta la cesién del derecho a la patente del
inventor al solicitante o a su causante. (Art. 26-k) Decisitn 486).

En cumplimiento de lo dispuesto por el articulo 39 de la Decisién 486, se le requiere para que dentro del
término de dos meses siguientes a la fecha de nofificacién del presents oficio, complete los requisitos
anteriormente enunciados. En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerard abandonada y perderd su prelacion. _

Notflquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e) del capitulo quinto del
titulo primero de la Gircutar Unica N° 10 da.2001.

Jefe de la Division dé Nuevas Creaciones.

£37 00T 2008

El anterior requerimiento fue notificado por fijacién en lista de fecha,



