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Inhibitory peptid-deformyléazy

Oblast techniky

Pfedkladany vynélez se tyka pouZiti novych
antibakterialnich sloudenin a farmaceutickych prostfedkl
obsahujicich tyto sloufeniny jako inhibitorh peptid-

deformylasy.

Dosavadni stav techniky

Bakterialni inicidtorova methionyl tRNA je modifikovana
methionyl tRNA formyltransferazou (FMT) za produkce formyl-
methionyl tRNA. Formyl-methionin (f-met) je potom inkorporovan
na N-konci nové syntetizovanych polypeptidh. Polypeptid-
deformyliza (PDF nebo Def) potom deformyluje primarni produkty
translace za zisku N-methionyl-polypeptidii. Vét3ina
intracelulédrnich proteinti je déle zpracovavana methionin-
aminopeptidazou (MAP) za zisku zralého peptidu bez volného
methioninu, ktery je recyklovan. PDF a MAP jsou ocba esencidlni
pro riust bakterii a PDF je nutny pro MAP aktivitu. Tato série

reakci je oznadovéna jako methioninovy cyklus {obr. 1).

Polypeptid. / Met \I

Met- Met-tRNA
Polypeptid
DEF'T.b - FMT
F-Met- F-Met-tRNA
Polypeptid:

N_

Obr. 1: Methioninovy cyklus




Dosud byly geny homologni s polypeptid-deformylézou
zjisté&ny v bakteriich, v rostlinach obsahujicich chloroplasty
, Uuny3i a u ¢lovdka. Rostlinné proteiny jsou kdbdované
v jadru, ale zda se, Ze obsahuji lokalizacni signal pro
chloroplasty. Toto je v souladu s pozorovanim, Ze procesy
chloroplastové syntézy RNA a proteind jsou velmi podobné
procestm probihajicim v eubakterii. Ackoliv je k dispozici
pouze omezené mnoZstvi informaci o homologach savcéiho PDF genu
(Bayer Aktiengesellschaft, Paterc. WO 2001/42431), nebyla
dosud prokazana Zadna funk&ni dloha téchto proteint (Meinnel,

T., Parasitology Today 16(4), 165-168, 2000).

Polypeptid-deformyldza se nachézi ve v3ech eubakteriich,
pro které je dostupnad informace o znac¢né Castl genomu.
Diverzita sekvence mezi PDF homology Jje vysok&, s pouze 20%
identitou vzdalené p¥ibuznymi sekvencemi. Nicméné, konzervace
okclo aktivniho mista je velmi vysoka, s nékolika kompletné
konzervovanymi zbytky, v&etné jednoho cysteinu a dvou
histidini, které jsou nutné pro koordinaci kovu aktivniho

mista (Meinnel, T. et al., J. Mol. Biol. 267, 749-761, 1997).

PDF je znamy Jjako atraktivni antibakteridlni cil, protoie
bylo prokézano, Ze tento enzym je esencialni pro bakterialni
rust in vitro (Mazel, D. et al., EMBO J. 13 (4), 914-923,
1994), neptedpokléda se, Ze by se podilel na syntéze proteini
v eukaryotickych bufikdch (Rajagopalan et al., J. Bm. Chem.
Soc. 119, 12418-124 19, 1997), a je univerzalné konzervovan v
prokaryotech (Kozak, M., Microbiol. Rev. 47, 1-45, 1983).
Proto mohou byt PDF inhibitory potencialné Zirokospektrymi

antibakterialnimi &inidly.




Podstata vynalezu

Pfedkladany vynalez poskytuje nové antibakterialni
sloudeniny reprezentované vzorcem (1), dale,a jejich pouZiti

jako inhibitort PDF.

Podrobny popis vynalezu

Vjednom aspektu pfedkladany vynédlez poskytuje slouCeninu

vzorce {1):

il

(1) X O, NRj3 ﬁebo vazbu;

(2 ¥

0, CH; nebo vazbu;

kde:
R znamena:

C,.s alkyl (volitelné substituovany alkoxy, halogenem nebo
C:-3 alkylsulfanylem}, C,.s alkenyl (volitelné substituovany
alkoxy, halogenem nebo C;.3 alkylsulfanylem), C:s alkynyl
(volitelnd substituovany alkoxy, halogenem nebo Ci-3
alkylsulfanylem), (CH;}n,—Cs-s karbocyklus (volitelné
substituovany alkoxy, halogenem nebo C;-3 alkylsulfanylem),
(CH;)n-Rs (kde Rs; je fenyl, furan, benzofuran, thiofen,
benzothiofen, tetrahydrofuran, tetrahydropyran, dioxan, 1,4-
benzodioxan nebo benzo[l,3]dioxol; Rs je volitelné
substituovany jednim nebo vice Cl, Br, I, Ci_3 alkylem
{voliteln& substituovanym jednim aZ tfemi F) nebo C;_» alkoxy

skupinou {(volitelné substituovanou jednim aZ tfemi F)):;




R1 znamena:

vodik, C;-s alkyl (volitelné substituovany substituentem
vybranym ze skupiny zahrnujici hydroxy, halogen, amino,
guanidin, fenyl, pyridyl, pyrrolyl, indolyl, imidazolyl,
furanyl, benzofuranyl, piperidyl, morfolinyl, chinolyl,
piperazinyl nebo dimethylaminofenyl) nebo (CHz),—Cs-7
karbocyklus;
R2 znamena:

vodik (pod podminkou, Ze X neni 0), C;-3; substituovany alkyl,
C;-3 substituovany alkenyl, C,-3 substituovany alkynyl, (CH2),—Cs.s
substituovany karbocyklus, aryl, heteroaryl, heterocyklus,
karboxy (pod podminkou, Ze X neni NR3 nebo 0O) nebo
aminokarbonyl (pod podminkou, Ze X neni NR3 nebo 0);
R3 znamena:

vodik, Ci-3 substituovany alkyl, fenyl, nebo miZe dohromady s
R2 a atomem dusiku, na ktery je navazén, tvofit volitelné
substituovany heterocyklicky kruh, ktery je volitelné fuzovany
na aryl, heteroaryl nebo druhy heterocyklicky kruh;
X znamend O, NR3 nebo kovalentni wvazbu;
Y znamena O, CH; nebo kovalentni vazbu;
n =0-2;

nebo jeji stl, solvat nebo fyziologicky funk&ni derivat.

V pfedklédaném vynalezu je nejvyhodnéjsi skupinou R1
vodik. Dale, v pfedkladaném vynalezu je nejvhodnéj3i absolutni

konfiguraci pro sloueniny vzorce (1) nasledujici konfigurace:

?1 0 Q

X N /ﬂ\

R \'f&\/\n‘ "
e} H Y\H OH_

0, NR: nebo vazba;

O; CH, nebo vazba.

I




Ve druhém aspektu pFedkladany vynalez poskytuje slouceninu
vzorce (1) kde X = 0, a R, R1, R2, R3, R4, Y a n jsou stejné,
jak bylo definovano vy3e; nebo jeji sul, solvat nebo

fyziologicky funk¢éni derivat.

Ve t¥etim aspektu pfedkladany vynédlez poskytuje slouleninu
vzorce (1), kde X = NR3, a R, R1, R2, R3, R4, Y a n jsou
stejné, jak bylo definovano vy3e; nebo jeji stil, solvat nebo

fyziologicky funké&ni derivat.

Ve Ctvrtém aspektu p¥edkladany vynadlez poskytuje sloueninu
vzorce (1), kde X je kovalentni vazba, a R, Rl, R2, R3, R4, Y
a n jsou stejné, jak bylo definovano vy3e; nebo jeji sul,

solvat nebo fyziologicky funkéni derivat.

Jak je zde pouZit, oznafuje termin “alkyl” nasyceny
uhlovodikovy radikal s pfimym nebourozvétvenYm Ffeté&zcem.
Priklady “alkylu” jsou’— bez omezeni - methyl, ethyl, n-
propyl, isopropyl, n-butyl, isobutyl, terc.butyl, n-pentyl,
isopentyl, hexyl a podobné.

. Jak je zde pouZit, oznacCuje termin “substituovany alkyl”
nasyceny uhlovodikovy radikal s primym nebo rozvétvenym
fetézcem, volitelné substituovany substituenty vybranymi ze
skupiny zahrnujici C;_; alkyl (velitelné substituovany jednim aZ
tfemi fluory), Cs-3 alkenyl, C,3 alkynyl, C;_; alkoxy (voliteln&
substituovanou Jjednim aZ t¥emi fluory), sulfanyl, sulfinyl,
sulfonyl, oxo, hydroxy, merkapto, amino, guanidin, karboxy,
aminokarbonyl, aryl, aryloxy, hetercaryl, hetercaryloxy,
heterocyklus, aminosulfonyl, sulfonylamino, karboxyamid,
ureido, nitro, kyan a halcgen, s tim, Ze jsou moZné

vicenasobné substituce.




Jak je zde pouZit, oznacuje termin “alkenyl” uhlovodikovy
radikal s piimym nebo rozvétvenym fetézcem obsahujici alespon
jednu dvojnou vazbu uhlik-uhlik. Pf¥iklady “alkenyld” jsou

ethenyl a propenyl.

Jak je zde pouZit, oznaduje termin "substituovany alkenyl”
uhlovodikovy radikal s piimym nebo rozvétvenym Ffetézcem
obsahujici alespoil jednu dvojnou vazbu uhlik-uhlik, volitelné
substituovany substituenty vybranymi ze skupiny zahrnujici C;_3
alkyl (volitelné substituovany jednim aZ tfemi F), amino,
aryl, kyan a halogen, s tim, Ze jsou moZné vicenasobné

substituce,

Jak je zde pouZit, oznaduje termin “alkynyl” uhlovodikovy
radikal s primym nebo rozvétvenym fetézcem obsahujici alespon
jednu trojnou vazbu uhlik-uhlik. P¥iklady “alkynylu” pro

pouZiti v pfedkladaném vynalezu jsou acetylenyl a l-propynyl.

Jak je zde pouZit, oznafuje termin “substituovany alkynyl”
uhlovodikovy radikal s primym nebo rozvétvenym retézcem
obsahujici alespofli jednu trojnou vazbu uhlik-uhlik, volitelné
substituovany substituenty vybranymi ze skupiny zahrnujici C;_3
alkyl (volitelné substituovany jednim aZ tf¥emi F), amino, aryl

a halogen, s tim, Ze jsou moZné vicenasobné substituce.

Jak je zde pouZit, oznaduje termin “halogen” fluor (F),
chlor (Cl}, brom (Br), nebo jod (I), a “halo” oznaluje

halogenové radikaly fluor, chlor, brom a jod.

Jak je zde pouZit, oznacuje termin “karbocyklus”
nearomaticky cyklicky uhlovodikovy radik&l obsahujici pét aZ
sedm atomi uhliku. Pro karbocykly s péti- aZ sedmi- &lennymi

kruhy je povolena dvojna vazba v kruhu. P¥iklady “karbocykla”




jsou — mimo jiné - cyklopropyl, cyklobutyl, cyklopentyl,
cyklopentenyl, cyklohexyl a cykloheptyl.

Jak je zde pouZit, oznauje termin “substituovany
karbocyklus” nearomaticky cyklicky uhlovodikovy radikal
obsahujici pét aZ sedm atomi uhliku, ktery je volitelné
substituovany substituenty vybranymi ze skupiny zahrnujici Ci-s
alkyl (volitelné& substituovany Jjednim aZ tfemi F), C,-3 alkenyl,
Cs-3 alkynyl, C;_» alkoxy (volitelné& substituovany jednim aZ
tfemi F), sulfanyl, sulfinyl, sulfonyl, oxo, hydroxy,
merkapto, amino, guanidin, karboxy, aminokarbonyl, aryl,
aryloxy, hetercaryl, heterocyklus, aminosulfonyl,
sulfonylamino, karboxyamid, nitro, ureido, kyan a halogen, s
tim, Ze jsou povoleny vicenasobné substituce. Pro karbocykly
s péti- aZ sedmi- €lennymi kruhy je povolena dvojna vazba v

kruhu.

Jak je zde pouzZit, oznacuje termin “aryl” volitelné
substituovany benzenovy kruh nebo volitelné substituovany
benzenovy kruh fuzovany na jeden nebo vice volitelné
substituovanych benzenovych kruhii za vzniku kruhového systému.
Pfiklady volitelnych substituentl jsou C;_3 substituovany alkyl,
Cz-3 substituovany alkenyl, C, 3 substituovany alkynyl,
heteroaryl, heterocyklus, aryl, Cj-zalkoxy {volitelné
substituovany jednim aZ t¥emi F), aryloxy, aralkoxy, acyl,
aroyl, heterocaroyl, acyloxy, aroyloxy, heterocaroyloxy,
sulfanyl, sulfinyl, sulfonyl, aminosulfonyl, sulfonylamino,
karboxyamide, aminokarbonyl, karboxy, oxo, hydroxy, merkapto,
amino, nitro, kyan, halogen, nebo ureido, s tim, Ze Jjsou
povoleny vicenasobné substituce. Takovy kruh nebo kruhovy
systém muZe byt volitelné fiuzovany s jednim nebo vice
volitelné substituovanymi arylovymi kruhy (véetné benzenovych

kruhii), karbocyklovymi kruhy nebo heterocyklickymi kruhy.




P¥iklady “arylovych” skupin jsou, napfiklad, fenyl, naftyl,
tetrahydronaftyl, bifenyl, indanyl, anthracyl nebo fenanthryl,

stejné jako Jjejich substituované derivaty.

Jak je zde pouZit, oznaduje termin “hetercaryl” volitelné
substituovany monocyklicky péti aZ Zesti &lenny aromaticky
kruh obsahujici jeden nebo vice heteroatomovych substituci
vybranych ze skupiny zahrnuijici S, S0, O, N, nebo N-oxid, nebo
takovy aromaticky kruh fuzovany s jednim nebo vice volitelné
substituovanymi kruhy, jako jsou hetercarylové kruhy, arylové
kruhy, heterocyklické kruhy, nebo karbocyklické kruhy (napt.
bicyklicky nebo tricyklicky kruhovy systém). PIfiklady
volitelnych substituentt jsou substituenty vybrané ze skupiny
zahrnujici C;_; substituovany alkyl, C,_3 substituovany alkenyl,
C.-3 substituovany alkynyl, heteroaryl, heterocyklus, aryl, Ci-3
alkoxy (volitelné substituovany jednim aZ tfemi F), aryloxy,
aralkoxy, acyl, aroyl, hetercaroyl, acyloxy, aroyloxy,
hetercaroyloxy, sulfanyl, sulfinyl, sulfonyl, aminosulfonyl,
sulfonylamino, karboxyamide, aminokarbonyl, karboxy, oxo,
hydroxy, merkapto, amino, nitro, kyan, halogen nebo ureido,

s tim, Ze jsou moZIné vicenasobné substituce. Pfiklady
“heteroarylovych” skupin pouZitych v predkladaném vynalezu
jsou benzoimidazolyl, benzothiazolyl, benzoisothiazolyl,
benzothiofenyl, benzopyrazinyl, benzotriazolyl,
benzo[l,4}ldioxanyl, benzofuranyl, 9H-a-karbolinyl, cinnolinyl,
furanyl, furo[2,3-blpyridinyl, imidazolyl, imidazolidinyl,
imnidazopyridinyl, isoxazolyl, isothiazolyl, isochinolyl,
indolyl, indazolyl, indolizinyl, naftyridinyl, oxazolyl,
oxothiadiazolyl, oxadiazolyl, ftalazinyl, pyridyl, pyrrolyl,
purinyl, pteridinyl, fenazinyl, pyrazolyl, pyridyl,
pyrazolopyrimidinyl, pyrrolizinyl, pyridazyl, pyrazinyl,
pyrimidyl, 4-oxo-1,2-dihydro—-4H-pyrrolecl[3,2,1-ij}l-chinolin-4-

yl, chinoxalinyl, chinazolinyl, chinolyl, chinolizinyl,




thiofenyl, triazolyl, triazinyl, tetrazolopyrimidinyl,
triazolopyrimidinyl, tetrazolyl, thiazolyl, thiazolidinyl a

jejich substituované verze.

Jak je zde pouZit, oznacCuje termin “heterocyklus” t¥i- aZ
sedmi—~ Clenny kruh obsahujici jednu nebo vice heteroatomovych
skupin vybranych ze skupiny zahrnujici S, SO, S0, O, N nebo N-
oxid, volitelné& substituovany substituenty vybranymi ze
skupiny zahrnujici C;-; substituovany alkyl, C,-3 substituovany
alkenyl, C.-3 substituovany alkynyl, heteroaryl, heterocyklus,
aryl, C;_3 alkoxy (voliteln& substituovany jednim aZ t¥emi F),
aryloxy, aralkoxy, acyl, aroyl, hetercarcoyl, acyloxy,
aroyloxy, heterocaroyloxy, sulfanyl, sulfinyl, sulfonyl,
aminosulfonyl, sulfonylamino, karboxyamide, aminokarbonyl,
karboxy, oxo, hydroxy, merkapto, amino, nitro, kyan, halogen,
nebo ureido, s tiﬁ, Ze jsou povoleny vicenadsobné substituce.
Takovy kruh miZe byt nasyceny nebo miZe mit jeden nebo vice
stupiii nenasycenosti. Takovy kruh miZe byt volitelné& firizovany
5 jednim nebo vice dal3imi volitelné substituovanymi
“heterocyklickymi” kruhy, arylovymi kruhy, hetercarylovymi
kruhy, nebo karbocyklickymi kruhy. P¥iklady “heterocyklickych”
skupin jsou, napfiklad, 1,4-dioxanyl, 1,3-dioxanyl,
pyrreolidinyl, pyrrolidin-2-onyl, piperidyl, imidazolidin-2, 4-
dionpiperidyl, piperazinyl, piperazin-2,5-dionyl, morfolinvl,
dihydropyranyl, dihydrocinnolinyl, 2,3-
dihydrobenzo(l,4}dioxinyl, 3, 4-dihydro-2H-benzofb]([1,4]1-
dioxepinyl, tetrahydropyranyl, 2,3-dihydrofuranyl, 2,3-
dihydrobenzofuranyl, dihydroisoxazolyl, tetrahydrobenzo-
diazepinyl, tetrahydrochinolyl, tetrahydrofuranyl,
tetrahydronaftyridinyl, tetrahydropurinyl, tetrahydrothioc-
pyranyl, tetrahydrothiofenyl, tetrahydrochinoxalinyl,
tetrahydropyridinyl, tetrahydrokarbolinyl, 4H-benzol[l, 3}-

dioxinyl, benzol[l,3}dioxonyl, 2,2-difluorbenzo-[1,3}-dioxonyl,
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2,3-dihydro-ftalazin-1, 4-dionyl, isoindol-1,3-dionyl, a

podobné.

Jak je zde pouZit, oznacuje termin “alkoxy” skupinu-OR,, kde
R. je alkyl, jak byl definovan vy3e. PFiklady alkoxy skupin
pouZitelnych v p¥edkladaném vynalezu jsou methoxy,
difluormethoxy, trifluormethoxy, ethoxy, n-propoxy,

isopropoxy, n-butoxy a terc.butoxy.

Termin “aralkoxy”, Jjak je zde pouZit, oznacuje skupinu

~ORaRp, kde R, je alkyl a Ry je aryl, jak byly definovany vyse.

Termin “aryloxy”, jak je zde pouZit, oznaduje skupinu -OR,,

kde R, je aryl, jak byl definovan vyse.
Jak je zde pouZit, oznafuje termin “merkapto” skupinu -SH.

Jak je zde pouZit, oznaduje termin “sulfanyl” skupinu -SR,,
kde R, je substituovany alkyl, substituovany karbocyklus, aryl,

hetercaryl nebo heterocyklus, jak byly definovany vyse.

Jak je zde pouZit, oznacCuje termin “sulfinyl” skupinu
—S(0)}Ra, kde R, je substituovany alkyl, substituovany
karbocyklus, aryl, heteroaryl nebo heterocyklus, jak byly

definovany vyse.

Jak je zde pouZit, oznacuje termin “sulfonyl” skupinu
-5 (0})2Ra, kde R, Je substituovany alkyl, substituovany
karbocyklus, aryl, heteroaryl nebo heterocyklus, jak byly

definovany vy3e.

Jak je zde pouZit, oznaCuje termin “oxo” skupinu =0.
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Jak je zde pouZit, oznacuje termin “hydroxy” skupinu -OH.

Jak je zde pouZit, oznacuje termin “amino” skupinu -NH.
Amino skupina je volitelné substituovana substituovanym
alkylem, substituovanym karbocyklem, arylem, heteroarylem nebo

heterocyklem, jak byly definovany vySe.
Jak je zde pouZit, oznaduje termin “kyan” skupinu -CN.

Jak je zde pouZit, oznaluje termin “aminosulfonyl” skupinu
-S(0):NH,. Aminosulfonylova skupina Jje volitelné substituovanéi
substituovanym alkylem, substituovanym karbocyklem, arylem,

heteroarylem nebo heterocyklem, jak byly definovany vyse.

Jak je zde pouZit, oznacuje termin “sulfonylamino” skupinu
~NHS (0)2Ra, kde R, je substituovany alkyl, substituovany
karbocyklus, aryl, heteroaryl nebo heterocyklus, jak byly

definovany vyse.

Jak je zde pouZit, oznac¢uje termin “karboxyamid” skupinu
-NHC{O)R., kde R, je substituovany alkyl, substituovany
karbocyklus, aryl, heterocaryl nebo heterocyklus, jak byly

definovany wvysSe.

Jak Je zde pouZit, oznacuje termin “karboxy” skupinu
-C(O)OH. Karboxy skupina je volitelné& substituovana
substituovanym alkylem, substituovanym karbocyklem, arylem,

hetercarylem nebo heterocyklem, jak byly definovany vysSe.

Jak je zde pouZit, oznacuje termin “aminokarbonyl” skupinu
-C{O)NH,. Aminckarbonylova skupina je volitelné substituované
substituovanym alkylem, substituovanym karbocyklem, arylem,

hetercarylem nebo heterocyklem, jak byly definovany vy3e.
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Jak je zde pouZit, oznacuje termin “ureido” skupinu
~NHC (O)NHR., kde R, je vodik, alkyl, karbocyklus nebo aryl, jak
byly definovany vy3e.

Jak je zde pouZit, oznaduje termin "guanidin” skupinu

—NHC (=NH) NH;.

Jak je zde pouZit, oznaluje termin “acyl” skupinu -C(O)R,,
kde R, je alkyl, karbocyklus, nebo heterocyklus, jak byly

definovany vySe.

Jak je zde pouZit, oznacuje termin “aroyl” skupinu -C(O)R.,

kde R. je aryl jak je definovan vySe.

Jak je zde pouZit, oznauje termin “heteroaroyl” skupinu

-C(O)R,s, kde R, je hetercaryl, jak je definovan vy3e.

Jak je zde pouZit, oznaluje termin “acyloxy” skupinu
-OC{0)Ra, kde R, je alkyl, karbocyklus, nebo heterocyklus, jak

jsou definovany vyse.

Jak je zde pouZit, oznacCuje termin “aroyloxy” skupinu

-OC({0)Ra, kde R, je aryl, jak je definovan vyS3e.

Jak je zde pouZit, oznaduje termin “heterocaroyloxy”

skupinu -0OC(0O)Ra, kde R, je heterocaryl, jak je definovan vy3e.

PFfedkladany vynalez také zahrnuje farmaceuticky pfijatelné
soli a komplexy, jako je hydrochlorid, hydrobromid a
trifluorocacetat a sodné, draselné a hofelnaté soli. Slouceniny
podle pfedkladaného vynalezu mohou cobsahovat jeden nebo vice

asymetrickych atomd uhliku a mohou existovat v racemickych a
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opticky aktivnich formdch. V3echny takové slouCeniny a

diastereomery spadajil do rozsahu pfredkladaného vynélezu.

Obecné zplsoby syntézy

Sloueniny a zplUsoby podle
lépe pochopitelné ve spojeni s
které pouze ilustruji zphscby,
sloudeniny podle predkléadaného

rozsah p¥edkladaného vynélezu,

pFedkléadaného vynadlezu budou
nasledujicimi schématy syntézy,
kterymi mohou byt pfipraveny
vynalezu a nijak neomezuiji

jak je definovan pfipojenymi

patentovymi néroky.
P¥fedkladany vynalez poskytuje sliouleniny vzorce (1), které

mohou byt pripraveny ze speleCného racemického meziproduktu

(8} nebo ze spole&nych chiralnich meziproduktt (17} a (25).

?1 O O
A I
F|2/ T \TJY\T H
0 H Y CH
~q .

(1) X = 0, NR; nebo vazba:;
Y = 0O, CH, nebo vazba.
o) o] o] O Q
o /\0 0/\ cH, —m HSC/\O OH ~——— HC /\O ﬁ_,C“Elvn .
YR 2 B vA (2]
(e
. OBn 0 .
H ,\{/U\N,oen N o080 Q
° H A — o N — HO,LY\N,OBD
YR 5 H }
=) RY o ) YA @ YR CHO (4
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Jak je uvedeno ve schématu 1, miiZe byt meziprodukt (8)
pfipraven reakci mono-substituovaného dialkyl-malonatu (2) s
bazi, jako je hydroxid draselny, ve vhodném rozpoustédle, Jako
je ethanol/voda, za zisku mono-kyseliny (3). Kondenzace
sloudeniny (3) s O-benzylhydroxylaminem za pfitomnosti
kondenza&niho &inidla, jako je 1-[3-(dimethylamino)propyl]-3-
ethylkarbodiimid-hydrochlorid (EDCI), a baze, jako je 4-
dimethylaminopyridin (DMAP) ve vhodném rozpoudtédle, jako je
dichlormethan, vede k zisku amidu (4). Redukce esterové funkce
sloudeniny (4) reduk&nim &inidlem, jako je borohydrid lithny,
ve vhodném rozpou3tédle, jako je tetrahydrofuran, pri teploté
mistnosti, vede k zisku alkoholu (5). Reakce alkocholu (5) za
Mitsunobuovych podminek vede k zisku laktamu (6). Stejna
transformace mife byt provedena reakci sloufeniny (5) s
trifenylfosfinem, tetrachlérmethanem a bazi, jako je
triethylamin, za zisku slouleniny (6). Hydrolyza laktamu (6)
za pouZiti, nap¥iklad, hydroxidu lithného, ve vhodné smési
rozpoudtédel, jako je THF-H,0-MeOH, vede k zisku kyseliny (7).
Formylace aminové skupiny (7) se provede za pouZiti kyseliny
mraveni a anhydridu kyseliny octové v rozpou3tédle, jako je

dichlormethan, za zisku formylované slouleniny (8}).

Jakékoliv racematy mohou byt rozsStépeny na drovni
jakéhokoliv meziproduktu béhem syntézy nebo na Grovni
koneéného produktu za pouziti, napfiklad, chiralni
chromatografie, za zisku slouceniny (8) v kaZdé ze dvou

enantiomerickych forem,

Alternativné miZe byt enantiomer meziproduktu (8}, Jako je
sloudenina (17) ve schématu 2 nebo slouCenina (25) ve schématu
3, pfipravena reakci vhodného chloridu kyseliny (9)

s chirdlnim ¢éinidlem, jako je Evansuv chir&lni oxazolidinon,

za pritomnosti baze, jako je n-butyllithium, 2za zisku
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chiralniho meziproduktu (10) ve schématu 2 nebo (18) ve
schématu 3. Reakce sloudeniny (10) nebo (18) s bazi, jako je
diisopropylethylamin, za pfitomnosti chelata&niho &inidla,
jako je chlorid titamnicity, v rozpousStédle, jake Jje
tetrahydrofuran, nésledovana pfiddnim elektrofilniho &inidla,
jako je benzyloxymethylchlorid, vede k zisku jedné ze dvou
chiralnich slouc¢enin (11) a (19), podle vybéru chiralni

pomocné skupiny.

)(L/ _— \j\/ JRE——— i
YR YR
& Ox OfJLT/\Gh ™ WO —_—

9 OBn
© t10) YR gy YR 1z
9 o
o RG
HO/“\]AOH —— BnO\N OH P h‘ —— H'OJY\NOB“
H
Ry YR (14 Bo" (15) YR )
[OBn
oYY
YR CHO
Schéma 2
0
Cl)'\/m - Dn‘l/vﬂ — Qr/ﬁ\/\ —— i/\
{9) H Otn HO oBn T
&) R g LI
0
o)
Ho’u‘f’\OH — BN New —— %" _OBn
YA H H HO N —_—
(21) YR 22y B0~ (23) ¥R (26)
o)
OBn
HO/U\E/\PE"
- YR CHO

Schéma 3
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Konverze slouceniny (11) nebo (19) na piislu3nou
hydroxykyselinu (13) nebo (21) miiZe byt provedena sekvenci
zahrnujici oxidativni 3tépeni chiralniho oxazolidinonu za
pouziti, napFiklad, H:0; a hydroxidu lithného pro pfislu3né
meziprodukty (12) a (20), a potom hydrogenclyzou. Kondenzace
kyseliny (13) nebo {21} s benzyloxyaminem za pfitomnosti
kondenzaénich &inidel, jako je EDCI/DMAP, vede k zisku amidd
(14) a (22). Tyto amidy mohou byt cyklizovany na azetidin-2-
ony (15) nebo (23) za pouZiti bud Mitsunobuovych podminek nebo
kombinace trifenylfosfin/tetrachlormethan/triethylamin.
Hydrolyza azetidin-2-onu (15) nebo (23), za pouZiti nap¥iklad
hydroxidu lithného, ve vhodném rozpouitédle, vede k zisku
prisludné kyseliny (16) nebo (24). Konverze slouCeniny (16)
nebo (24) na formiat (17) nebo (25) miZe byt provedena za
pouZiti vhodného formylac¢niho €inidla, jako je kyselina
mravenci/anhydrid kyseliny octové nebo methylformiat, ve

vhodném rozpoudtédle, jako je dichlormethan.
Specifickéd provedeni
Druhé provedeni

Jako druhé provedeni pfedkladaného vynalezu jsou popsany
slou¢eniny vzorce (1) s X=0, Jjako racemické slouceniny (34) a
chiralni slouceniny (36) a (38). Tyto slouceniny maji vvhodné
R1=H.

A
™ on O NS oH o__m jLV/\ oH
Y u)l\l/\”( R2 Y N/u\l/\n’ . Y \,'“_‘, . T’
(8]

YR CHO
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Vyhodné sloucdeniny pouZitelné v p¥fedkléddaném vynalezu jsou

vybrané ze skupiny zahrnujici:

N-butyl-N- (terc.butoxykarbonyl)-N’—{ (2R) - [ (formylhydroxy-
amino)methyl]j-heptanoyl}-hydrazin.
N-butyl-N-fenoxykarbonyl-N’-{ (2R) - [ {(formylhydroxy-
amino)methyl]-heptanoyl}-hydrazin.
N-isobutyl-N- (terc.butoxykarbonyl)-N"—-{ (2R}~
{ {(formylhydroxyamino)methyl}-heptanoyl}-hydrazin.
N-isobutyl-N-fenoxykarbonyl-N'-{ (2R) ~
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-fenethyl-N- {terc.butoxykarbonyl)-N’"-{2-
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-cyklohexylmethyl-N—-(terc.butoxykarbonyl)} -N-{2-
[ (formylhydroxyamino)methyl]heptanoyl}-hydrazin.
N-benzyl-N- (terc.butoxykarbonyl)-N"-{2-
[ (formylhydroxyamino)methyl]l-heptanoyl}-hydrazin.
N- (3-pyridin-3-yl-propyl)-N-(terc.butoxykarbonyl)-N'-{2-
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-{2-morfolin-4-yl-ethyl) -N- (terc.butoxykarbonyl)-N'-{2-
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N- (4-hydroxy-butyl)-N- (terc.butoxykarbonyl) -N’ - {2-
[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.
N-{4-amino-butyl) -N- (terc.butoxykarbonyl) -N’ -{2-
[ (formylhydroxyamino)methyljheptanoyl}-hydrazin.
N- (tetrahydropyran-4-yl)~N-(terc~butoxykarbonyl)-N-{2-
[{formylhydroxyamino)methyl}-heptanoyl}~hydrazin.
N-methyl-N- (terc.butoxykarbonyl)-N-{2-
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N- (3-aminopropyl)-N- (terc.butoxykarbonyl)-N’-{2-

[ {(formylhydroxyamino)methyl]}-heptanoyl}—hydrazin.
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N- (terc.butoxykarbonyl)-N-{ (2R) - [ {formylhydroxyamino) -
methyl] -heptanoyl}-hydrazin.

N- (3-hydroxypropyl) -N- (terc.butoxykarbonyl}-N'-{2-
[ (formylhydroxyamino)methyl]-heptanoyl}—-hydrazin.

N-butyl-N~ (terc.butoxykarbonyl)-N’-{(2S) -
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N-butyl-N- (fenoxvkarbonyl)~N'-{(2S) [ (formylhydroxyamino} -

methyl]-heptanoyl}-hydrazin.

N-[2- (4~dimethylaminofenyl)ethyl]-N- (terc.butoxykarbonyl)-N'-

{2- [ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N- {terc.butoxykarbonyl)-N'-{2-[ (formylhydroxyamino)methyl]-
heptanoyl}-hydrazin,
N-pentyl-N- (terc.butoxykarbonyl}-N’-{2-
[(formylhydroxyamino)—methyl]-heptanoyl}—hydrazin.
N-[2-(1H-indol-3-yl)-ethyl]-N- (terc.butoxykarbonyl)-N’-{2-
[ (formylhydroxyamino)methyl]}heptanoyl}-hydrazin.
N-isopentyl-N-(terc.butoxykarbonyl)-N’-{2-
[ (formylhydroxyamino)methyl]heptanoyl}—-hydrazin.
N-cyklohexyl-N- ({terc.butoxykarbonyl}-N'-{2-
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N- (1-ethyl-propyl)-N- {terc.butoxykarbonyl)-N’-{2-
[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.
N-isopropyl-N- (terc.butoxykarbonyl)-N’-{2-
[ {(formylhydroxyamino)methyllheptanoyl}-hydrazin.
N-propyl-N- (terc.butoxykarbonyl)-N-2-
[ {(formylhydroxyamino)methyllheptanoyl}-hydrazin.
N-ethyl-N- (terc.butoxyvkarbonyl}-N’"-{2-
[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.
N-methoxykarbonyl~-N’—-{2-[(formylhydroxyamino) -

methyllheptanoyl}-hydrazin.
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N-{[1-(3,5-dimethoxyfenyl} - l-methyl-ethoxylkarbonyl}-N’-{2-

[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.

Nasledujici schémata syntézy jsou pouze ilustraci zplisobu,
kterymi mohou byt p¥ipraveny sloudeniny podle pFedkladaného
vynalezu a tato schémata nijak neomezuji rozsah pfedkladaného

vynalezu, jak je definovan pfipojenymi patentovymi naroky.

Ja je uvedeno ve schématu 4, vede reakce alkylhalogenidu
R1X (26) s hydrazinem v rozpoustédle, jako je ethanol, pFi
zvySené teploté k zisku hydrazinového derivétu (27). Reakce
sloueniny (27) s karbonatem R2OC(Q)OC(0)OR2 nebo
chlorformidtem R20COCI vede k zisku meziproduktu (28).
Alternativné, slouenina (28) mtZe byt pF¥ipravena z Boc-
chranéného hydrazinu (29} reakci s éldehydem nebo ketonem
R’COR”, po které nasleduje redukce plynnym vodikem za
pfitomnosti palladia, za zisku hydrazinového derivatu (30).
Reakce hydrazinu (30) s karbondtem R20C{(0O)0OC(0O}0OR2 nebo
chlorformidtem R20COCI, nasledovanad odstranéni Boc chranici
skupiny pomoci vhodné kyseliny, jako je kyselina
trifluoroctovd, vede k zisku hydrazinového derivatu (28), kde
R1=CHR’'R”. Alternativné miZe byt primdrni amino skupina
sloueniny {29) chranéna jakc ftalimid {(31). Reakci sloudeniny
(31) s alkoholem za Mitsuncbuovych podminek vede k zisku
slouCeniny (32), kteréd se, po hydrazinolyze, snadno pfem&ni na

hydrazin vzorce (10), kde R2 = terc.butyl.

R,OCOJOC(OIOR, nebo o}
RX ___, BNHNH, re. J _nm
R,OCOC! 0" TN
{26} 27) !
R1 {28}
- R .
BOCNHNH, BOCNH.. ROC(0)OC(O)OR, 1¢be  kysclina
H/Pg NTR {28}, R1 = CHRA"
(29 {30) P
2 Q
Schéma 4

29) — -
@9) BOCNH—N ——= BOCN-N \ N 28 A2 - tBu

O @y "4
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Jak je uvedeno ve schématu 5, kondenzace kyseliny (8) s
hydrazinovym derivatem (28) za pouZiti podminek, jako je
DMAPI/EDCI nebo EDCI/HOAt/NMM, vede k zisku hydrazidu (33).
Hydrogenolyza za ufelem odstranéni benzylové skupiny za
pouZiti katalyzatoru, jako je 10% Pd/C, ve vhodném
rozpoustddle, jako je ethanol, vede k zisku poZadované
sloudeniny (34). Obdobné&, kondenzace chiralni kyseliny (17)
nebo (25) s hydrazinovym derivatem (28) vede k zisku
pfislusdného hydrazidu (35) nebo (37). Hydrogenolyza benzylové
skupiny vede k zisku kone&né poZadované slouCeniny (36} nebo

(38).

)
YR CHO o YR cl:HO
) (33) 34}
R iiﬂ
28) |
~0Bn ¢ fo]:! o.__.N ~OH
Hon\l}l HZ/OYN\NJ\(\T, N Hz/ Y \N N
YR CHO 6 " yn cHo o YR CHO
(mn (3%) (36}
R1 al
j\/\ ~OBn @8 o ?'4 L/\ oBn . o0 'L\ j\/\ ~OH
HO” Y TN R YT N YT N RTINYCTN N
YR CHO 0 H g cHo YR CHO
(25) (3n (38)
Schéma 5

Priklady provedeni vynédlezu

Vyndlez bude nyni popsan na nasledujicich prfikladech, které
jsou pouze i1lustrativni a nijak neomezuji rozsah pfedkladaného

vynalezu.

Symboly a vyrazy pouZité v pfedkladaném vynalezu maji

vyznamy cbvyklé ve védecké literatufe, jako je nap¥iklad
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Journal of the American Chemical Society nebo Journal of
Biological Chemistry. Standardni jednopismenné nebo
t¥ipismenné zkratky jsou obvykle pouZity pro oznaceni
aminokyselinovych zbytk{i, o kterych se p¥edpoklada, Ze isou
v L-konfiguraci, pokud neni uvedeno jinak. Pokud neni uvedeno
jinak, byly v3echny vychozi materidly ziskany od komer&nich

dodavateltt a byly pouZity bez dal3iho pfedi3téni.

Hz (Hertz):; TLC {(chromatografie na tenké vrstvé):;
Tr (retencni cas):; RP {reversni faze);

MeQH (methanol); t-PrOH (isopropancl):;

EtOH (ethanol); TEA (triethylamin):;

TFA (kyselina trifluoroctova); THF {(tetrahydrofuran) ;
DMSO (dimethylsulfoxid); AcOEt nebo EtOAc (ethylacetat);
DCM (dichlormethan) ; DMF (N,N-dimethylformamid)
CDI (1,1-karbonyldiimidazol); HOAc (kyselina octova);
HOSu (N-hydroxysuccinimide); Ac f{acetyl);

HOBT {1-hydroxybenztriazol); BOC (terc.butyloxykarbonyl)
mCPBA (kyselina meta-chlorperbenzoova) ;

FMOC (9-fluorenylmethoxykarbonyl);

DCC (dicyklohexylkarbodiimid);

CBZ {benzyloxykarbonyl)

NMM (N—methylmorfolin);'

HOAt (i1-hydroxy-7-azabenztriazol);

DMAP (4-dimethylaminopyridin);

Bn (benzyl):;

TBAF (tetra-n-butylammoniumfluorid):;

HPLC (vysokotlaka kapalinova chromatografie);

BOP (bis(2-oxo-3-oxazolidinyl) fosfinchlorid);

EDCI (1l-ethyl-3-[3-dimethylaminopropyl}karbodiimid,
hydrochlorid);

HBTU (O-benzotriazol-1-y1-N,N,N’,N’-tetramethyluronium-
hexafluorfosfat).
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Viechny zminky o etheru znamenaji diethylether; solanka Je
nasyceny vodny roztok NaCl. Pokud neni uvedeno jinak, Jjsou
v3echny teploty vyjadfeny v °%c (stupnich Celsia). V3echny
reakce jsou provedeny v inertni atmosféfe p¥i teploté
mistnosti, pokud neni uvedeno jinak, a vSechna rozpoustédla

jsou nejvy33i dostupné Cistoty, pokud neni uvedeno jinak.

H NMR (dale téZ "NMR”)} spektra byla ziskdna na Varian VXR-
300, Varian Unity-300, Varian Unity-400 pfistrojich, Brucker
AVANCE-400, General Electric QE-300 nebo na Bruker AM 400
spektrometru. Chemické posuny jsou vyjadfeny v dilech na
milion {ppm, & jednotky). Rezonancni konstanty jsou v hertzech
(Hz) . Charakteristiky 3té&peni popisuji jasné multiplicity a
jsou oznadeny jako s (singlet), d (dublet), t (triplet), g
(kvartet), quint (kvintet), m (multiplet), br (Siroky).

Hmotnostni spektra byla zisk&na na "open access” LC-MS
systému za pouZiti elektrosprayové ionizace. LC podminky: 4,5%
aZ 90% CHsCN (0,02% TFA) za 3,2 min s 0,4 min prodlevou a 1,4
min op&tovnym uvedenim do rovnovahy; detekce MS, UV p¥i 214
nm, a detektor rozptylu svétla (ELS). Kolona: 1 X 40 mm
Agquasil (C 18).

Pro preparativni (prep) hplc se cca 50 mg konecného
produktu injikovalo v 500 pl DMSO do 50 X 20 mm I.D. YMC
CombiPrep ODS-A koluny p¥i 20 ml/min s 10 min gradientem od
10% CHsCN (0,1% TEA) do 90% CH,CN (0,1% TEA) v H;O (0,1% TFA) a
a 2 min prodleva. Rychla chromatografie se provedla na Merck

Silica gel 60 (230-400 mesh).

Infracervené (IR) spektrum se ziskalo na Nicolet 510 FT-IR
spektrometru za pouZziti 1l-mm NaCl kyvety. Vé&t3ina reakci se

sledovala chromatografii na tenké vrstvé na 0,25 mm E. Merck
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silikagelovych plotnach (60F-254), s vizualizaci UV svétlem,
5% ethanolickou kyselinou fosfomolybdenovou nebo roztokem p-

anisaldehydu.

Sloudeniny popsané v p¥ikladech 2 aZ 30 se pFPfipravily

obecnym zpusobem popsanym v pfrikladu 1.

Priprava 1

(4S)~benzyl-3-heptanoyl-oxazolidin-2-on.

Do roztoku (S)-(-)-4-benzyl-2-oxazolidinonu (3,3 g, 18,6
mmol) v THE (50 ml) p¥i teploté& -78 °C se p¥idé po kapkach n-
BuLi (7,4 ml, 2,5 M roztok v hexanu, 18,6 mmol). Po miseni po
dobu 30 minut pfi stejné teploté reakéni smés zpracuje
heptanoylchloridem (2,76 g, 18,6 mmol). Reakéni smés se misi a
nechad se zah¥at na 10 °C béhem 5 hodin a potom se utlumi
nasycenym vodnym roztokem NH,Cl (100 ml). Vodn& vrstva se
extrahuje EtOAc (100 ml x 2). Kombinované organické vrstvy se
promyji, a su3i se pfes MgSOs. Odstranéni rozpoudtédla za
redukovaného tlaku vede k zisku 4,63 g (86%) titulni
sloueniny. 1H NMR (400 MHz, CDClis) &6 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 (dd4, J 13,4, 9,7 Hz, 1H), 1,71 (m, 2H), 1,42-

1,32 (m, 6H), 0,92 (t, J = 6,8 Hz, 3H). MH+ 290.

Pfiprava 2

(4S)-benzyl-3-{ (2R} -benzyloxymethylheptanoylloxazolidin—-2-on

Do roztoku (S)-4-benzyl-3-heptanoyloxazolidin-Z-onu (4,63
g, 16,02 mmol) a chloridu titanic¢itého (1,9 ml, 16,82 mmol) v
dichlormethanu (55 ml) p¥i teploté 0 °C se pfidé po kapkach
diisopropylethylamin (3,1 ml, 17,62 mmol). Po miseni pfi O °c

po dobu 1 hodiny ziskany titanium-enolat reaguje s
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benzylchlormethyletherem (TCI-America, 4,9 ml, 32,04 mmol) pfi
teploté 0 °C po dobu 6 hodin. Reakini smés se potom utlumi
vodou (100 ml). Vodna vrstva se extrahuje dichlormethanem (100
ml x 2). Organické extrakty se promyji solankou a su3i se p¥es
MgS0s. Po odstrandni rozpoustédla za redukovaného tlaku vede
pfe&idténi rychlou chromatografii za pouZiti elucniho systému
hexan/EtORc (5:1) k zisku 4,39 g (67%) titulni sloudeniny. 'H
NMR (400 MHz, CDCli3) & 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
{d¢d, § = 9,0, 4,9 Hz, 1H), 3,25 (dd4, 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.

Ptiprava 3

Kyselina {3R)-benzyloxy—-2-pentylpropionova

0,05 M roztok (S)-4-benzyl-3-[(R)-2-benzyloxymethyl-
heptanoylloxazolidin-2-onu (2,0 g, 4,89 mmol) v 3:1 smési THF
a H,0 reaguje s 30% H.0, (4,5 ml, 39,12 mmol) a potom s LiOH
(0,48 g, 9,78 mmol) p¥i teplotd& O °C. Ziskana smé&s se misi a
pfes noc se nechd ohfat na teplotu mistnosti. THF se potom
odstrani ve wvakuu. Zbytek se promyje dichlormethanem (50 ml x
2} pro odstranéni (8)-4-benzyloxazolidin-2-onu. PoZadovany
produkt se izoluje EtOAc extrakci kyselé (pH 1-2) vodné féaze.
Neni nutné Zadné dal3i pfeli3téni. Odstati ve vysokém vakuu
vede k zisku 1,16 g (95%) titulni slouceniny. lH NMR (400 MHz,
CHC1l5) 8§ 11,1 (br s, 1H), 7,36 (m, 5H), 4,57 (s, 2H), 3,69 (m,
1H), 3,58 {44, J = 9,2, 5,2 Hz, 1H), 2,74 (m, 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.

Priprava 4

Kyselina 3-hydroxy- (2R}-pentylpropionova
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Do roztoku kyseliny (R)-3-benzyloxy-2-pentyl-propionové
(1,54 g, 6,16 mmol) v EtOH (100 ml) se p¥ida 10% Pd/C (310
mg) . Reakdni smés se hydrogenuje p¥es noc pfi teploté
mistnosti. Po dokon&eni reakce se reakéni smés prefiltruje
pfes vrstvu celitu a promyje se EtOH (50 ml x 3). Odstranéni
rozpouStédla vede k zisku titulni slouéeniny (0,92 g, 93%).
Neni nutné 2adné dal3i pFedist&ni. 'H NMR (400 MHz, CHCl;) &
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.

P¥iprava 5

N-benzyloxy-3-hydroxy—-(2R) -pentylpropionamid

Do smési kyseliny (R)-3-hydroxy-Z2-pentylpropionové (0,92 g,
5,75 mmol), O-benzylhydroxylaminu, hydrochloridu (0,92 g, 5,75
mmol) a 4-{dimethylamino)pyridinu (1,41 g, 11,50 mmol) v
dichlormethanu (25 ml) p¥i teploté 0 °C se pfida 1-[3-
(dimethylamino)propyl]}-3-ethylkarbodiimid, hydrochlorid (1,11
g, 5,75 mmol). Po miseni pfi teploté mistnosti p¥es noc se
reakce utlumi 1IN vodnym roztokem HC1l (25 ml) a extrahuje se
pomoci dichlormethanu (25 ml x 2). Organické extrakty se
promyji vodou, sclankcu a su3i se pFfes MgS0O,. Odstranénim
rozpou3tédla za redukovaného tlaku se ziska titulni sloucenina
(1,43 g, 94%). 'H NMR (400 MHz, CHC13) & 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.

Priprava 6

l1-benzyloxy- {3R)-pentylazetidin-2-on
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Do smési (R)-N-benzyloxy-~3-hydroxy-2-pentylpropionamidu
(1,41 g, 5,32 mmol) a trifenylfosfinu (1,68 g, 6,39 mmol) v
THF (53 ml) se pfidd po kapkach pfi teploté 0 °c
diethylazodikarboxylat (1,1 ml, 6,39 mmol). Reakini smés se
promisi a pfes noc se nechd ohfat na teplotu mistnosti. Reakce
se potom utlumi vodou (50 ml). Vodnad vrstva se extrahuje EtOAC
(50 mlI x 2). Kombinované organické vrstvy se promyji solankou
a su3i se pfes MgS0s. Po odstranéni rozpoustédla ve vakuu se
zbytek pfedisti rychlou chromatografii (hex:EtOAc 5/1) za
zisku titulni sloudeniny (1,17 g, 89%). 'H NMR (400 MHz, CHCla)
8 7,35-7,25 (m, 5H), 4,87 (s, 2H), 3,28 (1, J = 4,85 Hz, 1lH),
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,

P¥iprava 7

Kyselina 3-benzyloxyamino- (2R)-pentylpropionova

Do smési {(R)-1-benzyloxy-3-pentylazetidin-Z-onu (0,96 g,
3,89 mmol) ve sm&si THF-H,0-MeOH (50 ml, 3:1:1 obj./obj.) se
pfidd monochydrat hydroxidu lithmého (1,91 g, 38,9 mmol). Po
miseni p¥i teplotd mistnosti pfes noc se pfidéd do smési voda
(25 ml). Roztok se okyseli na pH 56 3N vodnym roztokem HCl.
Smds se extrahuie EtQAc (50 ml x 2). Kombinované organické
vrstvy se su3i pfes MgSQs. Odstranéni rozpouitédla za
redukovaného tlaku vede k zisku titulni sloudeniny (0,98 g,
95%). 'H NMR (400 MHz, CHCls) & 9,80 (br s, 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.

Pfiprava 8

Kyselina (2R)-f(benzyloxyformylamino)methyllheptanova
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Do chladného roztoku kyseliny (R)-3-benzyloxyamino-2-
pentylpropionové (1,03 g, 3,89 mmol) v HCO:H (19 ml) a
dichlormethanu {19 ml) pfi teploté 0 °C se prida anhydrid
kyseliny octové (3,9 ml, 41,2 mmol). Smé&s se misi pfi teplote
0 °C po dobu 3 hodin. Té&kavé sloZky se odstrani odpa¥enim ve
vakuu. Do smési se pridad dichloromethan (50 ml). Smés se
promyje solankou (50 ml x 2) a su8i se pfes MgSO4s. Filtraci a
odpafenim ve vakuu se ziska titulni sloucenina (1,08 g, 95%).
¥ NMR (400 MHz, CHCl3)d ,07 (br s, 1H), 7,29 (m, 5H), 4,91-4,7
1 (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, g =7,0 Hz, 3H). MH+ 294,

Priprava 9

Butylhydrazin

l1-jodbutan (5,1 ml, 45,1 mmol) se p¥idd pfes chladic béhem
30 minut do refluxujiciho roztoku hydrazinu, monohydratu (11,3
g, 225,5 mmocl) v EtOH (100 ml). Po miseni a zahfivani p#i
teplot& zp&tného toku po dobu 18 hodin se ethanol odstrani
odpatenim ve vakuu. Zbytek se extrahuje etherem (50 ml x 2}.
Kombinované organické vrstvy se su3i ({K:CO3), pFefiltruji se a
odpafi se za zisku 2,6 g (66%) titulni sloucdeniny. H NMR (400
MHz, CHCl,:) & 3,15 {(hr s, 2H), 2,73 (t, J = 7,2 Hz, 2H), 1,41

(m, 2H), 1,33 (m, 2H), 0,89 (t, 17,2 Hz, 3H). MH+ 89.

P¥iprava 19
Terc.butylester kyseliny N-butylhydrazinkarboxylové

Do roztoku butylhydrazinu (510 mg, 5,80 mmol) a
triethylaminu (1,2 ml, 8,69 mmol) v dichlormethanu (20 ml) p¥i
teploté 0 °C se pfida di-terc.butyldikarbonat (1,26 g, 5,80
mmol) . Reakéni smés se misi a pfes noc se nechd ohfat na

teplotu mistnosti. Potom se do reakdéni smési pfidé voda (20
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ml). Vodnad vrstva se extrahuje dichlormethanem (20 ml x 2).
Kombinované organické vrstvy se su3i (MgS0,). Filtraci a
odpafenim ve vakuu se ziskad titulni sloucenina (820 mg, 75%).
‘H NMR (400 MHz, CHCl;) & 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 (L, J =
7,3 Hz, 3H). MH+ 188.

PFiprava 11
N-butyl-N- (terc.butoxykarbonyl)-N’-§{ (2R) -
[ {(benzyloxyformylamino)methyl]heptanoyl}-hydrazin

Do roztoku kyseliny (R)-2-[(benzyloxyformylamino) -
methyllheptanové (180 mg, 0,614 mmol), terc.butylesteru
kyseliny N-butyl-hydrazinkarboxylové (140 mg, 0,737 mmol) a 4-
dimethylaminopyridinu {90 mg, 0,737 mmol) v dichloromethanu
(6,5 ml) pFi teploté 0 °C se pfidéd 1- [3-(dimethylamino)-
propyl}-3-ethylkarbodiimid, hydrochloriad (142 mg, 0,737 mmol).
Po miseni p¥es noc p¥i teploté mistnosti se reakce utlumi 1IN
vodnym roztokem HCl a extrahuje se dichlormethanem (15 ml x
2). Organické extrakty se promyji solankou (30 ml) a su3i se
pfes MgS0O,. Odpafenim rozpoudtédla ve vakuu, po kterém
nasleduje precisténi rychlou chromatografii, se ziskd 195 mg
(69%) titulni sloudeniny. *H NMR (400 MHz, CHCli:) & 8,09 (hr s,
iHy, 7,25 (s, 5H), 4,80 (m, 2H), 4,10 (dd, J = 14,1, 4,0 Hz,
iH), 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.

PFiklad 1
N-butyl-N- (terc.butoxykarbonyl) -N"-{ {2R) -
[ {formylhydroxyamino}methyl]-heptanoyl}-hydrazin
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Do roztoku terc.butylesteru kyseliny N'-{(R)-2-[(benzyloxy-

formylamino)methyl-heptanoyl}-N-butylhydrazinkarboxylové (195
mg, 0,421 mmol) v EtOH (15 ml) se p¥ida 10% Pd/C (60 mg).
Reak&éni smés se hydrogenuje pfes noc pfi teploté mistnosti. Po
dokon&eni reakce se reakéni smés prefiltruje pfes vrstvu
celitu a promyje se EtOH (10 ml x 2). Odstranénim rozpou3tédla
se ziska surovy produkt, ktery se déle pfecdisti HPLC za zisku
titulni slou&eniny (52 mg, 33%). *H NMR (400 MHz, CHCls) & 9,94
(s, 1H), 9,39 (s, 1H), 8,32 (s, 1H), 4,10 (ad, J = 14,1, 4,0
Hz, 1H), 3,62 (m, 1H), 3,35 (m, 2H), 2,55 (m, 1H), 1,72 (m,
14}, 1,56 (m, 1H), 1,50 (s, 9H), 1,30 (m, 10H}, 0,90 (m, 6H).
MH+ 374.

Priprava 12
Fenylester kyseliny N-butylhydrazinkarboxylové

Do roztoku butylhydrazinu (370 mg, 4,20 mmol) a
triethylaminu (0,88 ml, 6,30 mmol) v dichlormethanu (15 ml)
pti teploté 0 °c se ptida fenylchlorformiat (0,53 ml, 4,20
mmol) . Reak&ni smés se misi a pfes noc se nechd zah¥at na
teplotu mistnosti. Potom se do reak&ni smési p¥ida voda (20
ml). Vodna vrstva se extrahuje dichlormethanem (20 ml x 2).
Kombinované organické vrstvy se su3i (MgS04) . Filtrace a
odpafeni ve vakuu, po kterych nésleduje p¥ecis3téni rychlou
chromatografii, vede k zisku titulni slouceniny (250 mg, 29%).
'H NMR (400 MHz, CHCls) & 7,40-7,10 (m, 5H), 4,20 (t, J = 7,1
Hz, 2H), 3,60 (hr s, 2H), 1,71 (m, 2H), 1,41 (m, 2H), 0,98 (t,
J = 7,3 Hz, 3H). MH+ 209.

P¥iklad 2
N-butyl-N-fenoxykarbonyl-N’—-{ (2R) - [ {(formylhydroxyamino)methyl]-
heptanoyl}-hydrazin.
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PFedisténi preparativni HPLC vede k zisku 49 mg (413%)
titulni sloudeniny. *H NMR {400 MHz, CHCl3) & 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, ©H). MH+ 394.

Priklad 3
N-isobutyl-N- (terc.butoxykarbonyl)-N'—-{ (2R) -
[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.

Pfeéiéténi preparativni HPLC vede k zisku 44 mg (22%, 2
stupnd) titulni sloudeniny. 'H NMR (400 MHz, CHCls) & 9,94 (s,
1H), 9,54 (s, 1H}, 8,32 (s, 1H), 4,11 (dd, S 3,9, 14,1 Hz,1H},
3,46 (m, 1H), 3,35 (m, 1H), 3,12 (dd, J =6,3, 14,1 Hz, 1H),
2,54 (m, 1H)}, 1,88 (m, 1H), 1,72 (m, 1H), 1,50 (s, 9H), 1,49-
1,25 (m, 7H), 0,95-0,88 (m, 9H). MH+ 374.

Priklad 4
N-isobutyl-N-fenoxykarbonyl-N*-{ (2R} - [ {formylhydroxyamino)
methyl]lheptanoyl}-hydrazin.

P¥e&i3téni preparativni HPLC vede k zisku 44 mg (22%, 2

stupn&) titulni sloudeniny. 'H NMR (400 MHz, CHCls:) & 9,97 (s,

— -——

9,38 (s, 1H), 8,27 {s, 1H}, 7,41-7,i3 {(m, 5H}, 4,08 {(dd,

H},
= 3,9, 14,1 Bz, 1H}, 3,37 (m, 2H), 2,65 (m, 1H}, 2,02 (m,
Iy, 1,74 (m, 1H), 1,32-1,02 (m, TH)}, 0,92-0,82 {(m, 9H). MH+

394.

S

PFiklad 5
N-fenethyl-N-{terc.butoxykarbonyl)-N’-{2-

[ {(formylhydroxyamino)methyl}-heptanoyl}-hydrazin.

'y NMR (400 MHz, CDCls) & 9,80 (s, 1H), 9,03 (s, 1H), 8,35
(s, 1H), 7,22 (s, 5H), 4,11-3,36 (m, 4H), 2,86 (t, 3H), 2,52
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(m, 1H), 2,07 {(m, 1#H), 1,72 (m, 1H), 1,41-1,34 (m, 15H},

(t, 3H). MH+ 422.

Priklad 6
N-cyklohexylmethyl-N- {terc.butoxykarbonyl)-N'"-{2-

[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.

'H NMR (400 MHz, CDCls) & 8,44 (s, 1H), 7,70 (hr s, 1H),
4,20-3,05 (m, 4H), 2,50 (m, 1H), 1,74-0,90 (m, 31H). MH+ 414.

Priklad 7
N-benzyl-N- (terc.butoxykarbonyl)-N*-{2-[ {(formylhydroxyamino) -

methyl]heptanoyl)-hydrazin.

'H NMR (400 MHz, CDCli) & 9,70 (hr s, 1H), 8,77 (hr s, 1H),
8,25 (s, 1H), 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, 6H), 0,87 (t, J = 7,1 Hz, 3H). MH+ 408,

P¥iklad 8
N~ (3-pyridin-3-yl-propyl)-N-(terc.butoxykarbonyl)-N-{2-

[ {formylhydroxyamino)methyll-heptanoyl}-hydrazin.

'H NMR (400 MHz, CDCli:) & 8,79-7,25 {(m, 5H), 4,15-3,03 (m,
4R), 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 {t, J = 6,9 Hz, 3H). MH+ 437.

Priklad 9
N-(2-morfolin-4-yl-ethyl)-N-(terc.butoxykarbonyl)-N’'-{2-

[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin

*H NMR (400 MHz, CDCl3) & 8,45 (hr s, 1H), 7,88 (hr s, 1H),
4,20-3,30 (m, 8H), 2,70 (m, 1H), 2,60-2,45 (m, 6H), 1,72 (m,
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1H), 1,50 (s, 9H), 1,39 (m, 1H), 1,29 (m, 6H), 0,89 (t, J =
7,1 Hz, 3H). MH+ 431,

Priklad 10
N- (4-hydroxy-butyl)-N- (terc.butoxykarbonyl)-N'-{2~
[ (formyIlhydroxyamino)methyl]-heptanoylihydrazin

'y NMR (400 MHz, CDCls) & 9,04 (hr s, 1H), 8,37 (hr 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.

Pfiklad 11
N- {4-amino-butyl) ~N- (terc.butoxykarbonyl)-N’-{2-

[ {formylhydroxyamino)methyllheptanoyl}-hydrazin.

'H NMR (400 MHz, CDsOD} & 7,90 (s, 1H), 7,70 (s, 1H), 4,00 (m,
2H), 3,70-3,40 (m, 4H), 3,0 (m, 2H), 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.

PFiklad 12
N- (tetrahydro-pyran-4-yl) -N-(terc.butoxykarbonyl)}-N'-{2-
[{formylhydroxyamino)methyl}-heptanoyl}hydrazin

'y NMR (400 MHz, CDCls;) & 9,88 (hr 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.

P¥iklad 13
N-methyl-N- (terc.butoxykarbonyl)-N’'-{2-[(formylhydroxyamino) -

methyllheptanoyl}-hydrazin.
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'H NMR (400 MHz, CDCl;) & 9,74 (hr s, 1H), 8,90 (hr s, 1H),
8,29 (br s, 1H), 4,06 (m, 1H), 3,24 (m, 1H), 3,10 (s, 3H),
2,43 (m, 1H), 1,64 (m, 1H), 1,42 (s, 94), 1,31 (m, 1H), 1,19
(m, 6H), 0,79 (£, J = 6,9 Hz, 3H). MH+ 332.

Pfiklad 14
N- (3-amino-propyl)-N- (terc.butokarbonyl)-N’'-{2-

[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

H 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), 1,80 (m, 1H), 1,74

(m, 14), 1,48 (s, 9H), 1,35 (m, 8H), 0,93 (t, J = 6,8 Hz, 3H)}.

MH+ 375.

Priklad 15

N- (terc.butoxykarbonyl)-N’-{ (2R) ~[ (formylhydroxyamino)methyl]-

heptanoyl}-hydrazin.

'H NMR {400 MHz, CDCl;) & 9,53 (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 (t, J =
6,8 Hz, 3H). MH+ 318.

P¥iklad 16
N- {3-Hydroxy-propyl) -N- (terc.butoxykarbonyl)-N*-{2-
[ (formylhydroxyamino)methyl]-hepranoyl}-hydrazin.

ly NMR (400 MHz, CDCli) & 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, S9H), 0,87 (s, 9H). MH+ 376.

Priklad 17



34

N-butyl-N- (terc.butoyykarbonyl) -N’-{ (23) -[ (formylhydroxyamino) -

methyllheptanoyl}-hydrazin.

MH+ 374.

Priklad 18
N-butyl-N- (fenoxykarbonyl)-N’-{ (2S)-{ (formylhydroxyamino) -
methyl]-heptanoyl}-hydrazin.

'y NMR (400 MHz, CDCls) & 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.

P¥iklad 19
N-[2- {4-dimethylaminofenyl)ethyl]}-N- (terc.butoxykarbonyl)~-N’-
{2-[ (formylhydroxyamino)methyl-heptanoyl}-hydrazin.

'H NMR (400 MHz, CDCli:) & 9,81 (s, 1H), 8,89 (s, 1H), 8,33
(s, 1H), 7,06 (4, 0 = 8,5 Hz, 2H), 6,71 (d, J =8,5 Hz, Z2H),
4,17-3,33 (m, 4H), 2,93 (s, ©6H), 2,80 (m, 2H), 2,48 (m, 1H),
1,71 {(m, 1H), 1,41 (s, 9H), 1,32 (m, 7H), 0,81 (t, 3H). MH+
465,

Priklad 20
N-(terc.butoxykarbonyl}-N’-{2-[ (formylhydroxyamino)methyl]-
heptanoyl}-hydrazin.

'H NMR (400 MHz, CDCli) & 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.




35

Priklad 21
N-pentyl-N-(terc.butoxykarbonyl)-N’-{2-f (formylhydroxyamino) -

methyl]-heptanoyl}-hydrazin.

'H NMR (400 MHz, CDCls) 8§ 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, 9SH),
1,25-1,16 (m, 13H), 0,84 {(m, 6H). MH+ 388.

P¥iklad 22
N-[2-(1H~-indol-3-yl)-ethyl]-N-{terc.butoxykarbonyl)-N’'-{2-
[ (formylhydroxyamino}methyl]-heptanoyl}-hydrazin.

'H NMR (400 MHz, CDCls) & 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, 1e6H), 0,89 (m, 6H). MH+ 461.

P¥iklad 23
N-isopentyl-N-(terc.butoxykarbonyl)—N’—{2—
[ {formylhydroxyamino)-methyl}-heptanoyl}-hydrazin.

'H NMR (400 MHz, CDCli) & 9,92 (s, 1H), 8,39 (s, 1H), 4,05-
3,63 (m, 2H), 3,31 {(t, 2H), 2,54 (m, 1), 1,70 (m, 1H), 1,55
(m, 1H), 1,50-1,18 (m, 18H), 0,88 (m, 9H). MH+ 388.

P¥iklad 24
N-cyklohexyl-N- (terc.butoxykarbonyl) -N’-{2-
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

'H NMR (400 MHz, CDCls) & 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
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(m,1H), 1,81-1,57 (m, 5H), 1,51-1,18 {(m, 18H), 0,89 {(m,
MH+ 400.

Pfiklad 25
N- (1-ethyl-propyl)-N- (terc.butoxykarbonyl) -N’-{2-
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

'Y NMR (400 MHz, CDCls) & 9,81 (s, 1H), 8,41 (s, 1H),
3,32 (m, 3H), 2,55 {(m, 1H), 1,80 {(m, 1H), 1,58-1,15 (m,
1,05 (m, 3H), 0,89 (m, 6H). MH+ 388.

Pt¥iklad 26
N-isopropyl~N- (terc.butoxykarbonyl)-N’~{2-
[ {(formylhydroxyamino)methyl}-heptanoyl}-hydrazin.

ly NMR (400 MHz, CDCl;) & 8,92 (s, 1H), 8,31 (s, 1H),
4,08 {(m, 2H), 3,37 (m, 1H), 2,76 (m, 1iH), 1,73 (m, 1H),

3H) .

4,11~
20H),

4,34~
1,51

(s, 94), 1,31 {(m, 7H), 1,11 (m, 6H), 0,88 (m, 3H). MH+ 360.

Priklad 27
N-propyl-N- (terc.butoxykarbonyl)-N’-{2-
[ {(formylhydroxyamino)methyl}lheptanoyl}-hydrazin.

'H NMR (400 MHz, CDCls) & 9,37 (s, 1H), 8,24 (s, 1H),
3,17 (m, 4H), 2,42 {m, 1H), 1,61 (m, 1H), 1,52-1,31 (m,
1,20 (m, 7H), 0,82 {(m, 6H). MH+ 360.

P¥iklad 28

N-ethyl-N- (terc.butoxykarbonyl)-N"-{2-

[(formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

4,03~
11H},
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'H NMR (400 MHz, CDCls:) & 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.

PFiklad 29
N-methoxykarbonyl-N’ - {2-[{formylhydroxyamino)-methyl]-

heptanoyl}-hydrazin.

'H NMR (400 MHz, CDCls) & 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.

Pfiklad 30
N-{[1-(3, 5-dimethoxyfenyl)-1-methyl-ethoxylkarbonyl}-N‘-{2-
[ (formylhydroxyamino)methyl]l-heptanoyl}-hydrazin,

'Y NMR (400 MHz, CDCls;) & 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,
74), 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,

Treti provedeni

Jako tfeti provedeni p¥edkladdaného vyndlezu jsou popsany
slouc¢eniny vzorce (1) s X = NR3, jako racemické slouceniny
(42) a chiralni slouceniny (44) a (46). Tyto slouceniny majil

vyhodné R1=H.

{42) (44} {46)
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Vyhodné sloudeniny pouZitelné v p¥edkladaném vyndlezu jsou

vybrané ze skupiny zahrnujici:

N-butyl-N-[ (4-methylpiperazin-1-yl)karbonyl]-N’-{(2R) -

[ {(formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N-butyl-N-difenylaminokarbonyl—-N'-{ {2R) -

[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N-butyl-N- (terc.butylamino) karbonyl-N"-{2-

[ {(formylhydroxyamino)methyllheptanoyl}-hydrazin.

N-butyl-N-fenylaminokarbonyl-N'-{2-

[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N-butyl-N-[ (3, 5-dimethyl-4, 5-dihydro-isoxazol-4-
yl)aminokarbonyl]-N’-{2-[ (formylhydroxyamino)methyl]-
heptanoyl}-hydrazin.

N-butyl-N-{ (1-morfolin-4-yl) karbonyl]-N'-{2-

[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N-fenylaminokarbonyl-N’-{2-[ (formylhydroxyamino)methyl]-4-
fenyl-butanoyl}-hydrazin.

N-fenylaminokarbonyl-N’-{2-[ (formylhydroxyamino)methyl]-
hexanoyl}-hydrazin.

N-fenylaminokarbonyl-N'-{2-[ {(formylhydroxyamino)methyl]-3-
fenyl-propanoyl}-hydrazin.

N-fenylaminokarbonyl-N’-{2-[ (formylhydroxyamino)methyl]-3-
{3,4-dichlorfenyl) -propanoyl}-hydrazin.

N-fenylaminokarbonyl-N’-{2-[ (formylhydroxyamino)methyl}-
heptanoyl}-hydrazin.

N-(3,4-dichlorfenylaminckarbonyl) -N’~{2-

[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N-fenylaminokarbonyl-N’—-{ (2R} -[ (formylhydroxyamino)methyl]-

heptancoyl}-hydrazin.
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N-({3, 4-dichlorfenylaminokarbonyl)-N’ - (2R) -

[ (formylhydroxyamino)methyl]-heptanoylj-hydrazin.
N-[(1-morfolin-4-yl) karbonyl]-N’-§{ (2R) -

[ (formylhydroxyamino)methyl}heptanoyl}-hydrazin.
N-[ (2-methoxyfenyl)aminokarbonyl]-N’-{ (2R) -

[ {(formylhydroxyamino)methyl]-heptanoyl-hydrazin.
N-[(2,4-dichlorfenyl) aminokarbonyll-N"-{(2R) -

[ {formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-[ (2, 6-dichlorfenyl) aminokarbonyl]l-N'-{ (2R) —-

[ (formylhydroxyamino)methyl]~heptanoyl}-hydrazin.
N-{ (4-methyl-piperazin-1-yl) karbonyl]-N’-{(2R) -

[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-[{4-chlor-3-trifluormethylfenyl)aminokarbonyl]}-N’-{(2R) -

[ (formylhydroxyamino)methyl]-heptanoyl}—-hydrazin.
N-[ (methyl-fenyl-amino) karbonyl]-N’-{ (2R) -

[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

Nasledujici schémata syntézy jsou pouze ilustraci metod,
kterymi mohou byt p¥ipraveny sloudeniny podle pfedkladaného
vyndlezu a nijak neomezuji rozsah vynadlezu, jak je definovan

pFipojenymi patentovymi naroky.

Jak je uvedeno ve schématu 6, reakce alkylhalogenidu R1X
(26) s hydrazinem v rozpou3tédle, jako je ethanol, p¥i zvySené
teplot&, vede k zisku hydrazinového derivatu (27). Reakce
sloudeniny (27) s karbamylchloridem R2R3NC(0)Cl vede k zisku
meziproduktu (39). Alternativné, slouCenina (39} maZe byt
pripravena z Boc-chranéného hydrazinu (29) reakci s aldehydem
nebo ketonem R’COR”, po které nédsleduje redukce plynnym
vodikem za pritomnosti palladia, za zisku hydrazinového
derivatu (30). Reakce hydrazinu (30) s karbamylchloridem

R2R3NC {0)Cl, po které nasleduje odstranéni Boc chranici
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skupiny pomoci vhodné kyseliny, vede k zisku hydrazinového
derivatu {(39), kde R1=CHR’'R”. Alternativné, reakce
isokyanatanu R2NCO (40) s hydrazinem vede k zisku slouceniny
(39}, kde R1 =H a R3 =H,. Alternativné, reakce isokyanatanu
R2NCC (40) s Boc-chranénym hydrazidem, po které nasleduje
reakce s kyselinou, vede k zisku slouCeniny {(39)ve formé soli,
kde R1 =H a R3 =H. Alternativné, reakce isokyanatanu R2NCO
(40) s Cbz-chrinénym hydrazinem, po které nasleduje

hydrogenace, vede k zisku slouCeniny (39) kde Rl =H a R3 =H.

R,ANC(O)CH
|2, S R,NHNH, R2.. j\ _NH
]

(26) @n. . . TN
' : R3 Rl (3g)

A .
RCOR" RANCIO)Ct  kyselina
BOCNHNH, " BOONH\N)\H.. ~———— = {39), R1=CHRR"

(29) H/Pd H
: (30)
NeH,
RNNCO {39). R1=H, R3=H
{40
Boc-NHNH, acid
RNCO - {30), A1 =H,R3 = H,
(40) .ve formd soli
Cbz-NHNH, H/Pd
RNCO (39). A1 =H, R3=H
(40}
Schéma 6

Jak je uvedeno ve schématu 7, kondenzace karboxylové
kyseliny (8) s hydrazinovym derivatem (39} vede k zisku
hydrazidu (41). Hydrogenolyza pro odstran&ni benzylové skupiny
za pouzZiti katalyzatoru, jako je 10% Pd/C, ve vhodném
rozpoustédle, jako je ethanol, vede k zisku slouleniny {42).
Obdobné, kondenzace chiraini kyseliny {17} nebo (25)

s hydrazinovym derivatem (39) vede k zisku hydrazidu (43) nebo
{45) . Hydrogenolyza benzylové skupiny vede k zisku koneéné

slouceniny {44) nebo (46).
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o] R1 23]
osn 19 X n OBn i 3 i on
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YR CHO o YA o YR CHO
(17 43 (44)

Schéma 7

Alternativné, jak je uvedeno ve schématu 8, miZe byt
karbamat (34} kde R2 = terc.butyl nebo benzyl, pfemén&n na
hydrazid (47) reakci s kyselinou nebo hydrogenolyzou,

v pfislusSném pofadi. Reakce slouceniny (47} s isokyanatanem ve
vhodném rozpoustédle, jako je methylenchlorid, a pfipadné za
piitomnosti vhodné baze, jakec je triethylamin, vede k zisku
slouCeniny (42), kde R3 =H. Obdobné, vhodné odstranéni
chranicich skupin z chirdlnich karbam&th {36) a (38), po
kterém nésleduje reakce s isokyanatanem, vede k zisku

chirdlniho hydrazidu (44} a {(46), kde R3 =H.

a kyselina (R2=texc.butyl) m At
Y"*’Y%” “mmmm’”":. o Ao

N’
YA CHO W&o
47 {42), A3 =H
m b\lt)'ll)) A
meHﬂMM%mU
‘*](N‘\uj\l/\ "N\u N, oo, e~ YN\ J‘\]/-\Nf
YA &HO YR CHO
“4), RA=H
Bt kyselina ®2=terchutyl) m 4 ] '
' nebo Hy/Pd (R2-herzyl) Ranco, R
R OYN‘\N Ve Tadk /P4 (R27hen. HN\{}:)J\'E/\’}‘,OH . NEL, RZ"NYN\ : O
o H W bo YR CHO o m ¢
8 oo 6), 3=

Schéma 8
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Syntetické pfiklady

Vynalez bude nyni popsan na nasledujicich p¥ikladech, které
jsou pouze ilustrativni a nijak neomezuji rozsah p¥fedkladaného
vynalezu. Lze pouZit stejnych experimentilnich podminek jako
v experimentdlni c¢asti druhého provedeni. SloucCeniny popsané v
p¥ikladech 31 aZ 51 se pf¥ipravily obecnym postupem popsanym
v prikiadu 1.

Pfiprava 13: N-[ (4-methylpiperazin)karbonyl]-N-butylhydrazin

Do roztoku butyl-hydrazinu (200 mg, 2,27 mmol) a
triethylaminu (0,95 ml, 6,81 mmo]) v dichlormethanu (10 ml)
pfi teplot& -78 °C se pFida 4-methyl-l-piperazin-karbonyl-
chlorid, hydrochlorid (0,45 g, 2,27 mmol). Reak&ni smés se
misi a p¥es noc se nechad zah¥at na teplotu mistnosti. Potom se
do reakéni smési p¥id4d nasyceny vodny roztok NaHCO; (20 ml).
Vodna vrstva se extrahuje dichlormethanem (20 ml x 2).
Kombinované organické vrstvy se su3i (MgSO,). Filtraci a
odpafenim ve vakuu, po které nasleduje p¥ecisténi rychlou
chromatografii (CH>Cll;:MeOH:EtasN =9:1:0,05) se ziska titulni
slouCenina (350 mg, 72,%). 'H NMR (400 MHz, CHCl;) 8 3,89 (hr
s, 2H), 3,41 (t, J = 4,9 Hz, 2H), 3,31 {(t, J = 4,9 Hz, 2 H},
3,14 (v, J = 7,6 Hz, 2H), 2,44-2,41 (m, 4H), 2,33 (s, 3H),

L4 Eat L=22 L0

1,64 (m, 2H), 1,32 {m, 2H), 0,95 (t, J = 7,3 Hz, 3H). MH+ 215.

Priklad 31: N-butyl-N-[({4-methylpiperazin-1-yl1)karbonyl]-N’-
{ (2R) - [ (formylhydroxyamino)methyl]-heptanoyl}~-hydrazin.
Precidténi preparativni HPLC vede k zisku 44 mg (22%, 2

stupné) titulni sloueniny. MH+ 400.

P¥iklad 32: N-butyl-N-difenylaminokarbonyl-N’-{(2R)-

{ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
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Precisténi preparativni HPLC vede k zisku 85 mg (16%, 2
stupn&) titulni sloudeniny. 'HNMR (400MHz, CHCls)} & 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 {(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.

PEiklad 33: N-butyl-N-(t-butylamino) karbonyl-N'-{2-
{ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

'H NMR (400 MHz, CCD1li) & 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,
124), 1,27 (s, 9H), 0,88-0,85 (m, 6H). MH+ 373.

Priklad 34: N-butyl-N-fenylaminokarbonyl-N’-{2-
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

'H NMR (400 MHz, CDCl;) & 8,26 (s, 1H), 7,81 (s, 1H), 7,25
(br s, 1H), 4,10-3,20 (m, 6H), 3,00 {(hr s, 1H), 2,42 {(m, 1H),
1,60-1,15 (m, 12H), 0,88-0,83 (m, 6H). MH+ 393.

PEiklad 35: N-butyl-N-[(3,5-dimethyl-4,5,dihydro-isoxazol-4-
yl)aminokarbonyl]-N’-{2-[{formylhydroxyamino)methyl]-heptanoyl}-
hydrazin

'H NMR (400 MHz, CDCl3) & 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, 124), 0,97-0,21 {m, ©H). MH+ 414.

PEiklad 36
N-butyl-N-{ {1-morfolin-4-vyl)karbonyl}-N*-{2-

[{formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
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'y NMR (400 MHz, CCli) & 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.

Priklad 37
N-fenylaminokarbonyl-N’—{2—[ (formylhydroxyamino)methyl]—-4-
fenyl-butanoyl}-hydrazin.

MH+ 371.

Priklad 38
N-fenylaminokarbonyl-N’-{2-[ (formylhydroxyamino)methyl]-

hexanoyl}-hydrazin.

'H NMR (400 MHz, CDCl;) & 8,80 (br s, 1H), 7,84 (s, 1H), 7,29
(m, S5H), 3,90-3,40 {(m, 2H), 2,86 (m, 1iH), 1,70 (m, 1H), 1,50-
1,15 {(m, 5H), 0,89 {(m, 3H). MH+ 323.

Pfiklad 39
N-fenylaminokarbonyl-N’—-{2-[ (formylhydroxyamino)methyl}-3-
fenyl-propanoyl}-hydrazin.

ETIY 1TTTY O
o

41 FARAN Inr... STV T Y 8 [aY 9r\ [ 3 PR 2]
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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.

Priklad 40
N-fenylaminokarbonyl-N’—{2-[ (formylhydroxyamino)methyl]-3-
(3,4-dichlorfenyl)-propanoyl}-hydrazin.

'y NMR (400 MHz, CDCls) & 9,90 (br s, 1iH), 8,50 (s, 1H),
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.
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P¥iklad 41
N-fenylaminokarbonyl-N’-{2-[ (formylhydroxyamino)methyl}-

heptanoyl}-hydrazin.

'H NMR (400 MHz, CDCls;) & 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.

Priklad 42
N-({3,4-dichlorfenylaminokarbonyl)-N'-{2~-
[ {(formylhydroxyamino)methyl]j-heptanoyl}-hydrazin.

'H 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,
1), 1,59 (m, 1H), 1,41-1,15 (m, 7H), 0,80 (m, 3H). MH+ 406.

Pfiklad 43
N-fenylaminokarbonyl-N'—{ {2R) —[ (formylhydroxyamino)methyl]}-
heptanoyl}-hydrazin.

'H NMR (400 MHz, CDCl;) & 8,28 (s, 1H), 7,71 (s, 1H), 7,27-
6,81 (m, 5H), 3,81-3,25 (m, 2H) 2,75-2,41 (m, 1H), 1,45 (m,
1H), 1,31-1,01 {(m, 7H), 0,72 (m, 3H). MH+ 337.

Pfiklad 44
N-(3,4-dichlorfenylaminokarbonyl)-N’-{ (2R) -

[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

‘H NMR (400 MHz, CDCls) & 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,
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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.

Pfiklad 45
N~{{(l-morfolin-4-yl)karbonyl]}-N*—-{ (2R} -

[ (formylhydroxyamino)methyl]l-heptanoyl}-hydrazin.

'H NMR (400 MHz, CDCl;) & 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, 1lH},
1,52 (m, 1H), 1,41-1,08 (m, 7H), 0,79 (m, 3H). MH+ 331.

P¥iklad 46
N-[(2—methoxyfenyi)aminokarbonyl]—N'—{(2R)—
[ (formylhydroxyamino)methyl]}-heptanoyl}-hydrazin.
-
'H NMR (400 MHz, CDCls) & 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.

Priklad 47
N-[{2,4-dichlorfenyl)aminokarbonyl}-N’-{ (2R) -
[ {(formylhydroxyamino)methyll-heptanoyl}-hydrazin.

MH+ 405.

PEiklad 48

N-[ (2, 6-dichlorfenyl)aminokarbonyl]-N’—-{ (2R) -
{formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

MH+ 405.

P¥iklad 49
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N-[ (4d-methyl-piperazin-1-yl)karbonyl]-N’'-{ (2R) -
[ {(formylhydroxyamino)methyl}-heptanoyl}-hydrazin.

MH+ 344.

Priklad 50
N-{ (4—-chlor-3-trifluormethylfenyl)aminokarbonyl}-N’—~{ (2R)~
{ (formylhydroxyamino)methyl]-~heptanoyl}-hydrazin.

MH+.,439.

P¥iklad 51
N-{ (methyl-fenyl-amino) karbonyl]-N’—{ {2R) -

[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

MH+ 351.

Ctvrté provedeni

Jako ¢tvrté provedeni p¥edkliddaného vyndlezu jsou popsany
slouCeniny vzorce (1), kde X je kovalentni wvazba, jako
racemické slouceniny (55) a jako chiralni slouceniny (57) a

{59) . Tyto sloufeniny maji vyhodnd Ri=

LR 5 ¥ L aa < g 3-0P

Vyhodné sloudeniny pouZitelné v pfedkladaném vynalezu jsou

vybrané ze skupiny zahrnujici:
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N-[ (fenylaminokarbonyl}-karbonyl]-N'-{ (2R) -

[ {(formylhydroxyamino)methyl}-heptanoyl}-hydrazin.

N-butyl-N-{[1- (terc.butoxykarbonyl)-piperidin-4-yl]-
karbonyl}-N’-{2-[ (formylhydroxyamino)methyl]-heptanoyl}-
hydrazin.

N-butyl-N-{f{l1-terc.butoxykarbonyl)-pyrrolidin- (28)-
yllkarbonyl}-N’-{2-[ (formylhydroxyamino)methyl)-heptanoyl}-
hydrazin.

N-butyl-N-{ [ (l-terc.butylaminokarbonyl)}piperidin-4-
vllkarbonyl}}-N’-{2-[ (formylhydroxyamino)methyl}~heptanoyl}-
hydrazin.

N-butyl-N-{[ (l1-terc.butylkarbonyl)piperidin-4-yllkarbonyl}}-
-N'-{2-[ (formylhydroxyamino)nethyl]-heptanoyl}-hydrazin.

N-butyl-N-{(1,2,3,4-tetrahydro-chinoxalin-2-yl)karbonyl}-
N’ -{2~[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N- {p—-methoxyfenylacetyl)-N'-{ (2R} -

[ (formylhydroxyamino)methyl}-heptanoyl}-hydrazin.

N-fenoxyacetyl-N'—{ (2R) - [ (formylhydroxyamino)methyl] -
heptanoyl}-hydrazin.

N-|[ (p—methoxy-fenoxy)acetyl]}-N'—-{ (2R) -

[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N-{2,6-dichlorfenyl~acetyl)-N'-{ (Z2R)—

[ {(formylhydroxyamino)methyl]~heptanoyl}-hydrazin.

N-(3,4-dichlorfenylacetyl)-N'-{ (2R) -

[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N- (ethoxykarbonyl) karbonyl)-N’-{ (2R) -

[ {(formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N-(2,4-dichlorfenylacetyl)-N'-{ (2R)~
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N-[ {(benzofuran-2-yl}karbonyl}-N’-{ (2R) -

[ (formylhydroxyamino)methyl)-heptanoyl}-hydrazin.
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N- (2, 3-dichlorfenoxyacetyl)-N’-{ (2R) -
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-(3,4-dimethoxyfenylacetyl)-N’'-{ (2R) -
[(formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-[ (1H-indol-2-vyl) karbonyl]-N’ -{ (2R) —
[ (formylhydroxyamino)methyl}-heptanoyl}-hydrazin.
N-[ (2-methyl-pyridin-3-yl)karbonyll-N'-{ (2R)-
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-[ (5—-methoxy-benzofuran-2-yl) karbonyl]}-N’-{ (2R} -
[ {formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-[(2,3—dihydro—benzo[1,4]dioxin-(2S)—y1)karbonyl}—N'
{ (2R) - [ {formylhydroxyamino)methyl]}-heptanoyl}-hydrazin.
N—[(chinolin—2—yl)karbonyl]—N'—{(2R)—

[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N-[{1,2,3,4-tetrahydro-chinolin-6-yl)karbonyl]-N'-{ (2R) -

[ (formylhydroxyamino)methyl}-heptanoyl}-hydrazin.
N-[ {tetrahydro-furan-{(2S)-yl) karbonyl]-N’-{ (2R) -

[ (formylhydroxyamino)methyl}-heptanoyl}-hydrazin.
N-[(tetrahydro-furan- (2R)-yl) karbonyl]-N"—-{ (2R) -

[ (formylhydroxyamino)methyl}-heptanoyl}-hydrazin.
N-{ (3-methyl-benzofuran-2-yl) karbonyl]}-N’-{ (2R) -

[ {formylhydroxyamino)methyl Jheptanoyl }-hydrazin.
N-f{ (pyridin-2-yl)acetyl]-N"-{ (2R) -

[ (formylhydroxyamino)methy) ] -heptanoyl}-hydrazin.

N-{3-[3-(4-methoxybenzyl)-1H-benzoimidazol-2-yl]-propanoyl}-

N’ -{{2R) - [ {(formylhydroxyamino)methyl] -heptanoyl}-hydrazin.

N-[{(pyrimidin-2-yl)karbonyl}-N’'-{ (2R) -
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-[{2-methyl-5,6,7,8-tetrahydrc-[{1,8]lnaftyridin-3-

yvl)karbonyl]-N’-{ (2R} -[ (formylhydroxyamino)methyl]~heptanoyl}-

hydrazin.
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N-[(isochinolin-3-yl)karbonyl}-N’-{(2R) -
[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.
N-[(5,6,7,8-tetrahydro-[1,8lnaftyridin-2-yl)karbonyl]-N’ -
{ (2R} - [ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N- (fenylacetyl)-N’'-{2-[ (formylhydroxyamino)methyl] -
heptanoyl}-hydrazin.
N-[(3,4-dihydro—-2H-benzo[b]l [1,4]dioxepin-7-yl)karbonyl]-N’ -
{ (2R) - [ {(formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-[ (1-methyl-2, 5-dioxo-imidazolidin-4-yl)acetyl]-N'-{ (2R) -
{{formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-{fenylacetyl)-N'-{2-[ (formylhydroxyamino)methyl}-3-
fenylpropanoyl}-hydrazin.
N- (fenylacetyl)-N"-§{2-[ (formylhydroxyamino)methyl}-3-(3, 4~
dichlor) fenyl-propanoyl}-hydrazin.
N-[(4-imidazol-1-yl)benzoyl]-N'-{ (2R) -
[ (formylhydroxyamino)methyl}-heptanoyl}-hydrazin.
N-{[l-methyl-5-ox0-2-S- (pyridin-3-yl)-pyrrolidin-(3S)-
yllkarbonyl}-N'-{(2R)-[ (formylhydroxyamino}methyl]-heptanoyl}-
hydrazin.
N-{({1,2-dihydro~cinnoclin-4-yl)karbonyl]-N’-{ (2R)~
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-[4-{4-acetylpiperazin-1-yl) fenoxyvacetyl]-N'-{ (2R) -
[ (formylhydroxyamino)methyl]~heptanoyl}-hydrazin.
N-fenyllacetyl-N"-{ (2R)-[ (formylhydroxyamino)methyl] -
heptanoyl}-hydrazin.
N-{[1-benzyl-5-oxo-pyrrolidin- (2S)-yl]-karbonyl}-N’-{ (2R) -
[ {formylhydroxyamino}methyl]-heptanoyl}-hydrazin.
N-[{5S)-benzyl-3, 6-dioxo-piperazin- (25)-yl)acetyl}~N'~{ (2R)~
[ (formylhydroxyamino)methyl]}-heptanoyl}-hydrazin.
N-[{chinolin-4-yl) karbonyl]-N’-{ (2R) -

[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
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N-[ {chinolin-8-yl) karbonyl]-N-{ (2R) -

[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.

N-[(1-2,3,4-tetrahydrochinolin-8-yl)-karbonyl]-N’-{ (2R} -
[ (formylhydroxyamino)methyl}-heptanoyl}-hydrazin.

N- {(N“-acetyI-L-tyrosyl)-N-{ (2R) - [ (formylhydroxyamino) -
methyl]-heptanoyl}i-hydrazin.

N-[(l-acetyl-1-2, 3-4-tetrahydro-chinclin~6-yl) karbonyl] -N’-
{{2R}) -] {(formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

| N-{ (1H~-benzoimidazol-2-yl) karbonyl]-N'-{ (2R) -
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N~{ (1~ (2-hydroxyacetyl)-1,2, 3-4-tetrahydro~chinolin-6-
yllkarbonyl}-N’—-{ (2R)-[(formylhydroxyamino)methyllheptanoyl}-
hydrazin.

N-[ {1H~indol-5-yl) karbonyl]-N*-[(2R) ~
[ {(formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N-{4-[methyl- (4, 6-dimethylpyrimidin-2-yl)-aminolbenzoyl}-N’ -
{ (2R) - [ (formylhydroxyamino)methyl yheptanoyl}-hydrazin.

N-[(l-benzo{l,3}dioxol-5-yl) karbonyl}-N’-{ (2R) -

[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N-[4-(3,5-dimethyl-pyrazol-1-yl)methyllbenzoyl}-N'-{(2R) -
[ (formylhydroxyamino)methy] Jheptanoyl}-hydrazin.

N-{4- (morfolin-4-yl)-benzoyl]-N-{ (2R} -

[ {(formylhydroxyamino)methyllheptanoyl}-hydrazin.

N-[4-hydroxy-3- {morfolin-4-yl)methylbenzoyl]-N*-{{2R) -

[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.

N- (3-hydroxy-3-methyl-butanoyl}-N-{ (2R) -

[ (formylhydroxyamino)methyl]heptanoyl}-hydrazin.

N~ {4-Methylamino-benzoyl)~N’-f (*R)-
[ (formylhydroxyamino)methylyheptanoyl}-hydrazin.
N-[({l-isopropyl-1H-benzotriazol-5-yl) karbonyl}-N'-{ (2R) -
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[ (formylhydroxyamino)methyl]heptanoyl}-hydrazin.

N-{{1,2,3-4-tetrahydro-isochinolin-(3S)-yl})karbonyl]- N’'-

{ (2R}~ [ (formylhydroxyamino)methyllheptanoyl}-hydrazin.

N-[ {5-chlor-benzofuran-2-yl)-karbonyl]-N-{{2R) -

[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.

N-{[1- (dimethylaminokarbonylmethyl)-3,4-dihydro-2H-chinolin-
6-yllkarbonyl}-N’-{{2R) ~ [ (formylhydroxyamino)methyllheptanoyl}-
hydrazin.

N-f (2,2-difluor-benzo{l, 3]dioxol—-4-yl)karbonyl]-N’"-{ (2R) -

[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.

N-[ (5-amino-benzofuran-2-yl) karbonyl]-N'-{ (2R) -

[ {(formylhydroxyamino)methyllheptanoyl}-hydrazin.

N-[{4-oxo-1,2-dihydro-4H-pyrrolo[3,2,1-ijlchinolin-5-
yl)karbonyl]N—{ (2R) - [ (formylhydroxyamino)methylyheptanoyl}-
hydrazin.

N-[{7-hydroxy-benzofuran-2-yl) karbonyl]-N-{ (2R) -

[ (formylhydroxyamino)methyl]heptanoyl}-hydrazin.

N-{ (6-methoxy-benzofuran-2-yl)acetyl]-N-{(2R) -
[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.

N-[ (5-acetamidobenzofuran-2-yl) karbonyl}-N-{ {2R) -

[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N-{{2,3-dihydro-benzo{i, 4jdioxin-6-yl)karbonyli-N’-{{2R)-

[ (formylhydroxyamino)methyl]lheptanoyl}-hydrazin.

N-[(3-amino-4, 6-dimethyl~furo[2, 3b]jpyridin~2-yl) karbonyl] -N-
{ (2R) -] (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N-[{Z-methyl-5,6,7,8-tetrahydroll, 6lnaftyridin-3-
yl) karbonyl]-N’-{ (2R) - [ (formylhydroxyamino)methyl]lheptanoyl}-
hydrazin.

N-[(6-fluor-4H-benzo{l,3]dioxin-8-yl)karbonyl}-N’-{ (2R) -

[ (formylhydroxyamino)methyllheptanoyl-hydrazin.
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N-[ (7-amino-1H-indol-2-yl) karbonyl) ]-N"-{ (2R) -
[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.

N-{(l-methyl-1,2,3,4-tetrahydro-chinolin-6-yl) karbonyl]-N'-
{ (2R)-[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N'-[(6,7,9,10,12,13,15,16~oktahydro-5,8,11,14,17-pentaocxa-
benzocyklopentadecen-2-yl) karbonyl}-N’—{ {2R) -
[(formylhydroxyamino)methyﬂ]heptahoyl}—hydrazin.

N-[{(2-benzo[l,3]dioxol-5-yl)acetyi]-N"-{ (2R}~
[ {formylhydroxyamino)methyl]heptanoyl}-hydrazin.

N-pentanoyl-N’-{2-[ (formylhydroxyamino)methyl]}-heptanoyl}-
hydrazin,

N-benzoyl-N’-{2-[ (formylhydroxyamino)methyl]heptanoyl}-
hydrazin.

N-trifluoracetamido-N’-{2-{ (formylhydroxyamino)methyl}-
heptanoyl}-hydrazin.

N-[ {3-hydroxy-naftalen-2-yl) karbonyl}-N'-{2-
[{formylhydroxyamino)methyllheptanoyl}-hydrazin.

N-fenylacetyl-N’—{2-[ {formylhydroxyaminoc)methyllheptanoyl}-
hydrazin.

N-[ {(furan-2-yl) karbonyl]-N'-{ (2R) -
[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.

N- (4-methoxybenzoyl)-N-{ (2R} - [ (formylhydroxyamino)methyl] -
heptanoyl}-hydrazin.

N-[ (1H-indol-3-yl)acetyl]-N"~{ (2R) - [ (formylhydroxyamino) -
methyl}lheptanoyl}-hydrazin.

N- (4-dimethylaminobenzoyl) -N'-§{ (2R} —[ (formylhydroxyamino) -
methyllheptanoyl}~hydrazin.

N- {2-hydroxybenzoyl)-N’—-{ (2R) - [ (formylhydroxyamino) -~
methyllheptanoyl}-hydrazin.

N-[ {(piperidin-4-yl) karbonyl]-N’'~{ (2R} -[ (formylhydroxyamino) -

methyl]heptanoyl}—hydrazin.
N-{(1,2,5,6-tetrahydro-pyridin-3-yl})karbonyl]-N’{(2R) -
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[ {(formylhydroxyamino)methyllheptanoyl}-hydrazin.

N-{ (7-methoxy-benzofuran-2-yl)} karbonyl}-N'—{ (2R) -
[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.

N-[ (3-chlor-4-methoxy-feny])acetyl]-N’'-{ (2R) -
[ (formylhydroxyamino)methyl]-heptanoyl}-~hydrazin.

N-[ {(1H-pyrrol-2-yl)karbonyl]-N’~{ (2R) ~{ (formylhydroxyamino} -
methyljheptanoyl}-hydrazin.

N-[ (chinolin-7-yl) karbonyl]}-N'-{ {2R) - { {(formylhydroxyamino} -
methyl}heptanoyl}l-hydrazin.

N- [ (pyridin—-2-yl1) karbonyl] -N'-{ (2R) - [ (formylhydroxyamino) -
methyllheptanoyl}-hydrazin. '

N- {(4-chlor-3-methoxybenzoyl)-N'—-{ (2R) - [ (formylhydroxyamino) -
methyllheptanoyl}-hydrazin.

N- (3-methoxybenzoyl}-N’-{ (2R) -{ (formylhydroxyamino) -
methyl]heptanoyl)-hydrazin.

N-[ {chinolin-3-yl) karbonyl]-N’~{ (2R) - [ (formylhydroxyamino} -
methyliheptanoyl }-hydrazin.

N-[ {5-methyl-2-fenyl-oxazol-4-yl)-karbonyl}-N'-{ (2R) -
[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.

N-[ {chinoxalin-2-yl) karbony] -N'-{ (2R} ~[ {formylhydroxyamino) -
methyllheptanoyl}-hydrazin.

N- (fenylacetyl)-N’-{2-[ (formylhydroxyamino)methyl]-
fenylbutanoyl}-hydrazin.

N-{ (3-methoxy-chinoxalin-2-yl) karbonyl]-N'-{ (2R) -
[ (formylhydroxyamino)methyl }heptanoyl}-hydrazin.

N-[ (2, 6—~dimethoxypyridin-3-yl})karbonyl]-N'-{(2R) -
[ {formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N~-[ {N“-methylsulfonyl)-L-tyrosyl}-N'-{ (2R} -
[ (formylhydroxyamino) methyllheptanoyl}-hydrazin.

N-{ [5-oxo-pyrrolidin-(2S)-yl]l-karbonyl}-N’'-{ (2R) -
[(formylhydroxyamino)methyl]heptanoyl}—hydrazin.
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N-[(4- (pyrrol-1-yl)benzoyl]-N’-{{2R) - { {(formylhydroxyamino) -
methyl]heptanoyl}-hydrazin.

N- {4-acetamidobenzoyl) -N’—{ (2R) - [ (formylhydroxyamino} -
methyl]jheptanoyl}-hydrazin.

N-[ (3-cyklopentyloxy-4-methoxy)benzoyl]~N'-{ (2R) -
[{formylhydroxyamino)methyl]heptanoyl}-hydrazin.

N- (fenylacetyl)-N’-{2-[ (formylhydroxyamino)nethyl]-
cyklopentylpropanoyl}-hydrazin.

N-[ {7-methoxy-benzofuran-2-yl) karbonyl]-N-{2-
[(formylhydrdxyamino)methyl]—3—cyklopentyl—propanoyl}—hydrazin.

N-[3- (morfolin-4-yl)propanoyl]-N’'-{ (2R) -
[{formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N-{(2,3-dihydro-benzofuran-5-yl)-karbonyl]-N'-{ (2R} -
[ {(formylhydroxyamino)methyllheptanoyl}-hydrazin.

N-[ (4, 6-dimethoxy-pyrimidin-2-yl)benzoyl]-N’ { (2R) -
[ (formylhydroxyamino)methyl]lheptanoyl}-hydrazin.

N-{(2-trifluormethyl-5,6,7,8-tetrahydro-naftyridin-2-
yl) karbonyl] -N’—-{ (2R)~{ (formylhydroxyamino)methyl]heptanoyl}-
hydrazin.

N-{ {9H-beta-karbolin-3-yl) karbonyl]-N'-{ (2R) -

[ (formylhydroxyamino)methyljheptanoyl}-hydrazin.

Nasledujici schémata syntézy jsou pouze ilustraci metod,
kterymi mohou byt pfipraveny slouceniny podle pFedklidaného
vyndlezu a nijak neomezuji rozsah vynélezu, jak je definovan

pfipojenymi patentovymi naroky.

Jak je uvedeno ve schématu 9, vede reakce alkylhalogenidu
R1X (26) s hydrazinem v rozpoustédle, jako je ethanol, pfi
zvy3ené teploté, k zisku hydrazinového derivatu (27). Reakce
slouc¢eniny {27) s chloridem kyseliny R2C(0)Cl vede k zisku

meziproduktu (50). Alternativné miZe byt sloulenina (50)
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pfipravena z Boc-chranéného hydrazinu (29) reakci s aldehydem

nebo ketonem R’COR”, po které nasleduije redukce plynnym
vodikem za pfitomnosti palladia, za zisku hydrazinového
derivatu (30). Reakce hydrazinu (30) s chloridem kyseliny
R2C(0)C1l, po které nédsleduje odstranéni Boc-chranici skupiny
pomoci vhodné kyseliny, jako je kyselina trifluoroctova, vede
k zisku hydrazinu (50), kde R1 = CHR’R”. Alternativné, ester
(51) mGZe byt zpracovan hydrazinolyzou za zisku slouceniny

(50), kde R1

H. Alternativné, kyselina (52) miZe reagovat
s ethylchlorformidtem za zisku smésného anhydridu jako

meziproduktu (53}, ze kterého se po hydrazinolyze ziska

sloucenina (50), kde R1=H.
- RCIONK! o
AX . RNHNH, RZ/ILN’NHz
-
R'COR™ cloxt icyselina
BOCNHNH, —————= aocmu\N,J\R_ e {50), A1 2 CHR'R*
29 Hy/Pd H
(30}
. NyH,
m’ﬁ\o’ﬂ M so.rien
(51
X LI
CIC{O)OEt .
R2” “OH nz’u\o DEt : (50}, Rt =H
(52} (53)

Schéma 9
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Jak je uvedeno ve schématu 10, vede kondenzace karboxylové
kyseliny (8) s hydrazinovym derivatem (50) k zisku acylovaného
hydrazidu (54). Hydrogenolza pro odstrandni benzylové skupiny
za pouZiti katalyzatoru, jako je 10% Pd/C, ve vhodném
rozpoustédle, jako je ethanol, vede k zisku slouCeniny (55).
Obdobné, kondenzace chiralni kyseliny (17) nebo (25) s
hydrazinovym derivatem (50) vede k zisku p¥isluZného hydrazidu
(56) nebo (58). Hydrogenolyza benzylové skupiny vede k zisku

findlnich sloucenin (57} nebo {59).

®) (54) (59)
A
OB (0 o onn o
. éHO > \/'N\n N - YN\N N,OH
¥ © YR CHO o H S ho
(17) (58) (s7)

Schéma 10

Alternativné, jak je uvedeno ve schématu 11, miZe byt
karbamat (34), kde R2 = butyl nebo benzyl, pFem&nén na
hydrazid (47) reakci s kyselinou nebo hydrogenolyzou,

v pfisludném pofadi. Reakce slou&eniny (47) s chloridem
kyseliny R2C(0)Cl nebo se smésnym anhydridem RZ2C (0O)0OC{0O)QOEt wve
vhodném rozpoudtédle, jako je methylenchlorid, a za
pE¥itomnosti volitelné vhodné baze, jako je triethylamin, vede
k zisku slouceniny (55). Obdobné&, vhodné odstrané&ni chranicich
skupin chiralnich karbamitl (36) a (38), po kterém nasleduje
reakce s chloridem kyseliny nebo se smésnym anhydridem, vede

k zisku chiralniho acylovaného hydrazidu (57) nebo (59).
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Schéma 11.
Syntetické p¥iklady

Vynalez bude nyni popsan na nasledujicich p#ikladech, které
json pouze ilustrativni a nijak neomezuiji rozsah p¥edkladaného
vynadlezu. Lze pouZit stejnych experimentalnich podminek jako

v experimentélni ¢asti druhého provedeni.

SlouCeniny popsané v pfikladech 52 aZ 165 se p¥ipravily

obecnym postupem popsanym v p¥ikladu 1.

P¥iklad 52
N-{ (fenylaminokarbonyl)-karbonyl]}-N’-{ (2R) -

[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

'H NMR (400 MHz, CDCli) & 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.

Pfiklad 53
N-butyl-N-{{1~ (terc.butoxykarbonyl)-piperidin-4-yl)-karbonyl}-
-{2-[{formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
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'y NMR (400 MHz, CDCli): 8 9,14
7,81 4,30-3,20
1,22 1,47

(br s,
8H), 2,80-2,50
0,97-0,90 6H) .

iH}), 8,33 (br s,
2y, 1,92-

MH+ 485,

1H),
(br s,1H),
14H),

(m, (r,

(m, (s, 9H), (m,
PFiklad 54
N-butyl-N-{[{1-terc.butoxykarbonyl)-pyrrolidin-(25)-
yl}karbonyl}-N’-{2-[ (formylhydroxyamino)}methyl]-heptanocyl}-

hydrazin.

'Yy NMR (400 MHz, CDCls) & 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-471l.
Pfiklad 55

N-butyl-N-{[ (l1-terc.butylaminokarbonyl)piperidin-4-
yllkarbonyl}]-N-{2—-{ (formylhydroxyamino)methyl]-heptanoyl) -

hydrazin

ly NMR (400 MHz, CDCls): & 9,67 (br s, 1H), 8,38 (s, 1H),

4,15-3,47 (m, 8H), 2,89 (m, 1iH), 2,67 (m, 1H), 1,75-1,26 (m,
ieH), 1,37 (s, 9H), 0,99-0,90 {(m, ©H). MH+ 484.
Pfiklad 56

N-butyl-N-{[ {l-terc.butylkarbonyl}piperidin-4-yl]-karbonyl}]}-N'-

{2-[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin,.

'H NMR (400 MHz, CDCls): & 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.

Priklad 57
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N—butyl—N—[(1,2,3,4—tetrahydro—chinoxalin—2—yl)karbonyl]—N“{Z—
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

lH NMR (400 MHz, CDCls): & 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, 1H),
2,75 (m, 1H), 1,64-1,26 {(m, 12H), 0,97-0,87 (m, 6H). MH+ 434.

P¥iklad 58
N- (p-methoxyfenylacetyl)-N'—{ (2R) -[ (formylhydroxyamino)methyl}-
heptanoyl}-hydrazin.

'H NMR (400 MHz, CDCls): & 9,20 (s, 1H), 8,30 (s, 1H), 7,50
(s, 1H), 7,24 (4, § = 16,3 Hz, 2H), 6,90 (d, J = 16,3 Hz, 2H),
3,95-3,3 8 (m, 4H), 3,77 (s, 3H), 2,83 (m, 1H), 1,64 (m, 1H),
1,34 (m, 1H), 1,29 (m, 6H), 0,86 (t, J = 6,3 Hz, 3H). MH+ 366.

P¥iklad 59
N-fenoxyacetyl-N’-{ (2R)-[{formylhydroxyamino)methyl}lheptanoyl}-

hydrazin.

MH+ 352.

Priklad 60
N-{ (p—-methoxy-fenoxy) acetyl]-N'-{ {2R) - [ (formylhydroxyamino} -
methyljheptanoyl}-hydrazin.

'H NMR (400 MHz, CDCls): & 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.

P¥iklad 6l
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N~ ({2, 6~dichlorfenyl-acetyl)-N-{ (2R)-[ (formylhydroxyamino) -
methyllheptanoyl}-hydrazin.

H NMR (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, 1H}),
1,80-1,28 (m, 6H), 0,89 (br s, 3H). MH+ 405.

Priklad 62
N- (3, 4-dichlorofenylacetyl)-N’—{ {2R}-[ (formylhydroxyamino) —-

methyllheptanoyl}-hydrazin.

'H NMR (400 MHz, CDCls;): & 8,30 (s, iH), 7,91 (s, 1H), 7,20-
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,
3M) . MH+ 405. '

Pfiklad 63
N- {ethoxykarbonyl) karbonyl) -N’-{ (2R) - {(formylhydroxyamino} -
methyllheptanoyl}-hydrazin.

'H NMR (400 MHz, CDCls): & 9,96 (s, 1H), 9,27 (s, 1H), 7,77
(s, 1H), 4,37 (m, 2H), 3,920 {m, 1H), 3,51 (m, 1H), 2,96 (m,
i}, 1,71 (m, 1H), 1,41 {(m, 1H), 1,40-1,32 (m, 9H), 0,91 (brs,
3H) . MH+ 318.

Priklad 64
N-(2,4~dichlorfenylacetyl)-N’'—-{ (2R} -{ {formylhydroxyvamino} -
methyl}-heptanoyl}-hydrazin.

'H NMR (400 MHz, CDCls): & 8,70 (s, iH), 7,80 (s, 1H), 7,50-
7,20 (m, 3H), 3,82 (m, 2H), 3,55 (m, 2H), 2,85 (m, 1H), 1,85



62 .

{m, 1H), 1,61 (m, 1H), 1,45-1,22 (m, 6H), 0,85 (br s, 3H). MH+
405,
Priklad 65

N-[ (benzofuran-2-yl) karbonyl]}-N’—{ (2R) - [ {formylhydroxyamino) -
methyl]-heptanoyl)-hydrazin.

1H), 7,78
{(m, 1H),
(br s,

'H NMR (400 MHz, CDCls): & 9,87 (s,
7,54-7,06 (m, 5H), 4,15-3,30

1,62 (m, 1H), 1,27-1,18

1H), 8,68 (s,
2H), 2,95

6H), 0,84

(s, 1H),
1,85 (m,
3H) .

(m,
1H),
362.

(m,

MH+

PFiklad 66
N-(2,3-dichlorfenoxyacetyl)-N’-((2R) - [ (formylhydroxyamino) -
methyl}l-heptanoyl}-hydrazin.

CDCli): & 9,17 (s, 1H),
4,73 (m, 2H), 3,76 (m,
1H), 1,41-1,28 (m,

1H),
(m, 1H),
(br s,

'H NMR (400
7,28-7,14 {(m,
2,90 (m, 1H),
3M) . MH+ 421,

7,88 (br s,
3,49
0,90

MHz,
3H),
1,74

iH},

{m, TH} ,

Priklad 67
N-(3,4-dimethoxyfenylacetyl)-N’—-{ (2R) - [ (formylhydroxymino) -
methyl]-heptanoyl}-hydrazin.

'H NMR
3H),
1H},

3H), 3,85 (s, 3H),
i1H), 1,29-1,23

(400 MHZz,
3,87 (s,
1,36 (m,
396.

1H), 7,58 (s,
3,74-3,44 (m,
oH), 0,88 (t,

1H), 6,83
4H), 1,65
J = 6,5 Hz,

(m,
{ml (ml
3H) . MH+

Pfiklad 68
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N-[ (1H-indol-2-yl) karbonyl]-N’—-{ (2R) - [ (formylhydroxyamino} -

methy]-heptanoyl}-hydrazin.
'H NMR (400 MHz, CDCls): & 9,51 (s, 1H), 8,50 (s, 1H), 7,81
(s, 1H), 7,50-6,80 (m, S5H), 4,20-3,45 (m, 2H), 2,95 (m, 1H),

1,82 (m, 1H), 1,75-1,20 {m, 7H), 1,00 (br s, 3H). MH+ 396.

Priklad 69
N-[ (2-methyl-pyridin-3-yl) karbonyl]-N*-{ (2R} -
[ (formylhydroxyamino)methyl]heptanoyl}~-hydrazine.

'H NMR (400 MHz, CDCls): & 8,50 (s, 1H), 7,80 (s, 1H), 7,70-
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.

P¥iklad 70
N-|[ {5-methoxy-benzofuran-2-yl)karbonyl]-N’-{ {2R) -
[ (formylhydroxyamino)methyl}-heptanoyl}-hydrazin

'H NMR {400 MHz, CDCly): & 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, 3M). MH+ 392.

Priklad 71
N-[(2,3-dihydro-benzo[l,4])dioxin-(2S)~-yl) karbonyl]-N'~{ (2R) -
[ (formylhydroxyamino)methyl]}-heptanoyl}-hydrazin

H NMR (400 MHz, CDsOD) & 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, 1H), 1,65-
1,24 (m, 7H), 0,93 (t, J = 6,2 Hz, 3H). MH+ 380.




Priklad 72
N-[{chinolin—-2-yl)karbonyl]-N’-{ {2R)-[ (formylhydroxyamino) -

methyl]heptanoyl}-hydrazin.

‘H NMR (400 MHz, CD;OD): & 8,51-7,72 (m, 6H), 3,88 (m, 1H),
3,61 {m, 1H), 2,99 (m, 1H), 1,69 (m, 1H), 1,58-1,26 {(m, 7H},
0,97 (t, J = 6,7 Hz, 3M). MH+ 373.

Priklad 73
N-[(1,2,3,4-tetrahydro—-chinolin-6-yl)karbonyl]-N'-{ (2R} -
[(férmylhydroxyamino)methyl]heptanoyl}—hydrazin

'H NMR (400 MHz, CDsOD): & 8,36 (s, 1H), 7,48 (br s, 2H),
6,45 (4, 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), 0,94 (br s, 3H). MH+ 377.

PFiklad 74
N-[ (tetrahydrofuran-{2S)-yl1) karbonyl]-N*-{ (2R) -

[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin

'H NMR (400 MHz, CDsOD): & 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, 3M). MH+ 316.

P¥iklad 75
N-[ (tetrahydro-furan- (2R} -yl) karbonyl]—-N'-{ (2R) -

[ (formylhydroxyamino)methyllheptanoyl}-hydrazin
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'H NMR (400 MHz, CDsOD): & 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,
3M) . MH+ 316.

P¥iklad 76
N-[ {3-methyl-benzofuran-2-yl) karbonyl]-N'-{ (2R) -
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin

H NMR (400 MHz, CDCli): & 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.

Pfiklad 77
N-[ (pyridin-2-yl)acetyl]}-N’-{ (2R} ~[ (formylhydroxyamino)methyl]}-
heptanoyl}-hydrazin.

'H NMR (400 MHz, CDiOD): & 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.

Pfriklad 78

N-{3-{3-({4-methoxybenzyl)-1H-benzimidazol-2-yl]-propanoyl}-N'-

{ (2R) [ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin

'Y NMR (400 MHz, CDsOD): & 8,31 (s, 1H), 7,61 (m, 1H), 7,42
(m, 1H), 7,25 {(m, 2H), 7,10 (4, J = 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, 3M). MH+ 510.
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Pfiklad 79
N-[ (pyrimidin-2-y1) karbonyl]-N’-{ (2R) ~ { (formylhydroxyamino) -
methyl]-heptanoyl}-hydrazin.

'H NMR (400 MHz, CDsOD): & 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), 1,867
(m, 1H), 1,47 (m, 1H), 1,37 (m, 6H), 0,94 (t, J = 6,8 Hz, 3H).
MH+ 324.

Pf¥iklad 80
N~[(2—methyl—5,6,7,8-tetrahydro—[l,8]—naftyridin—3—yl)—
xarbonyl]-N’-{ (2R) - [ (formylhydroxyamino) -methyl]-heptanoyl}-

hydrazin.

'H NMR (400 MHz, CDsOD): & 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, 1lH), 1,37 (m,
6H), 0,94 (br s, 3M). MH+ 392.

P¥iklad 81
N-[ (isochinolin-3-yl) karbonyl]-N’-{ {2R) - [ {formylhydroxyamino) -
methyl]l-heptanoyl}-hydrazin.

'H NMR (400 MHz, CDsOD): & 9,17 (s, 1H), 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 (t, J = 6,7 Hz,
3M) . MH+ 373.

Priklad 82
N-[(5,6,7,8-tetrahydro-{1, 8}-naftyridin-2-yl) karbonyl]-N’-

{ (2R} - [ {formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
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'y NMR (400 MHz, CDsOD): & 7,93 (br s,1H), 7,31 (d, J = 7,2
Hz, 1H), 7,21 (4, 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,
2H), 1,65 (m, 1H), 1,60-1,09 (m, 7H), 0,94 (br s, 3H). MH+
378.

Pfriklad 83
N- (fenylacetyl)-N’—-{2-[(formylhydroxyamino)methyl]-heptanoyl}-

hydrazin

1§y NMR (400 MHz, CDCls): & 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 (t, J = 6,7 Hz, 3H). MH+ 322.

Priklad 84
N-[ (3, 4-dihydro-2H-benzo{b] [1, 4]dioxepin-7-yl)karbonyl]-N’ -
{ (2R) -[ (formylhydroxyamino)methyl]-heptanoyl)-hydrazin.

'H NMR (400 MHz, CDCl)): & 8,45 (d, J = 9,2 Hz, 1H), 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.

PFiklad 85
N-[ (1-methyl-2, 5-dioxo-imidazolidin—-4-yl)acetyl]-N'-{ (2R)

[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

'H NMR (400 MHz, CDsOD): & 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 (hr s, 3H). MH+ 372.
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PFiklad 86
N- (fenylacetyl) -N’-{2-[(formylhydroxyamino)methyl}-fenyl-
propanoyll-hydrazin.

14 NMR (400 MHz, CDCl3): & 9,80 (hr 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.

P¥riklad 87
N-(fenylacetyl)-N’-{2-[ (formylhydroxyamino)methyl]-3-(3, 4~
dichlor) fenyl-propanoyl}-hydrazin.

ly NMR (400 MHz, CDCli): & 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,

P¥iklad 88
N-[ {4-imidazol-1-yl)benzoyl]-N’—-{ {2R)~[ ({formylhydroxyamino) -
methyllheptanoyl}-hydrazin.

4 NMR (400 MHz, CDsOD): & 8,37-7,71 (m, 7H), 7,21 (s, 1H),
3,87 {(m, 1H), 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, 3M). MH+ 388.

P¥iklad 89
N-{[1l-methyl-5-ox0-2-S-(pyridin-3-yl)-pyrrolidin-(38)-
yllkarbonyl}-N’-{ (2R)~{ (formylhydroxyamino)methyl]-heptanoyl}-

hydrazin.

'H NMR (400 MHz, CDsOD): & 8,57 (m, 1H), 7,90 (s, 1H), 7,84
{m, 1H), 7,55 (m, 5 1H), 3,79 {(m, 1H), 3,53 (m, 1H), 3,08 (m,
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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 (hr s, 3H). MH+ 420.

Pfiklad 90
N-[(1,2-dihydro-cinnolin-4-yl) karbonyl]-N’-{ (2R) -

[(formylhydroxyamino)methyl]-heptanoyl}-hydrazin

'y NMR (400 MHz, CD:OD): & 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,
14), 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 (hr s, 3H). MH+ 376.

PFiklad 91
N-[4- (4-acetylpiperazin-4-yl) fenoxyacetyl}-N'-{ (2R) -
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin

H NMR (400 MHz, CD;OD): & 7,92 (s, 1H), 4,60 (hr 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.

"Priklad 92
N-fenylacetyl-N"—{ (2R) - [ (formylhydroxyamino)methyl]-
heptanoyl}hydrazin

'H NMR (400 MHz, CDsOD): & 8,30 (s, 1H), 7,90 (s, 1H), 7,32
(hr s, 5H), 3,84-3,47 {(m, 4H), 2,84 (m, 1H), 1,62 (m, 1H),
1,44 (m, 1H), 1,32 (m, 6H), 0,90 (hr s, 3H). MH+ 336.

Priklad 93
N-{[1-benzyl-5-oxo-pyrrolidin- (2S)-yllkarbonyl}-N’-{ (2R}~

[ (formylhydroxyamino)methyl]l-heptanoylthydrazin
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lH NMR (400 MHz, CDsOD): & 9,20 (s, 1H), 7,63 (s, hr 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, 1H), 1,11 (m, 6H),
0,85 (t, J = 6,7 Hz, 3H). MH+ 419.

P¥iklad 94
N-{[1-benzyl-5-oxo-pyrrolidin-(2R)-yl]j-karbonyl}-N"—-{ (ZR)-

[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.

ly NMR (400 MHz, CDs;OD): & 9,45 (br s, 1H), 7,82 (s, 1H),
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+ 419.

PFiklad 95
N-[ (5S8) -benzyl-3, 6-dioxopiperazin- (28)-yl)acetyl]-N'-{ (2R) -

{{formylhydroxyamino)methyllheptanoyl}-hydrazin.

!4 NMR (400 MHz, CDsOD): & 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, 1H), 1,46 (m, 1H), 1,34
(m, 6H), 0,92 (t, 3 = 6,7 Hz, 3H). MH+ 462.

P¥riklad 96
N-f (chinolin—-4-yl)karbonyl]-N’-{(2R)-[ (formylhydroxyamino) -
methyllheptanoyl}-hydrazin.

'y NMR (400 MHz, CDCls): & 9,11 (br s, 1H), 8,30-7,40 (m,
64), 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.
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P¥iklad 97
N-[ (chinolin-8-yl)karbonyl]-N’—-{ (2R} - [ (formylhydroxyamino) -
methyl}heptanoyl)-hydrazin.

Yy NMR (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, 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,

P¥iklad 98
N-{(1,2,3,4~tetrahydrochinolin-5-yl)karbonyl]-N'-{ (2R) -

[ {formylhydroxyamino)methyllheptanoyl]-hydrazin

ly NMR (400 MHz, CDOD): & 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,
1H), 1,25 (m, 6H), 0,83 (t, J = 6,7 Hz, 3H). MH+ 377.

Pfiklad 99
N- (N"-acetyl-L-tyrosyl)~-N’-{ (2R) - [ (formylhydroxyamino) -
methylljheptanoylthydrazin.

'H NMR (400 MHz, CD:OD): & 7,91 (s, 1H), 7,09 (d, J = 8,4 Hz,
2H), 6,71 (4, 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, Z2H),
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.

P¥iklad 100
N-{(l-acetyl-1,2,3,4~-tetrahydro-chinolin-6é-yl)karbonyl]-N'-

{ (2R) [ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
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'H NMR (400 MHz, CDsOD): & 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.

Priklad 101
N-[ (1H-benzimidazol—2-yl) karbonyl]-N’~-{ (2R) -

[(formylhydroxymino)methyll-heptanoyl)-hydrazin.

Y NMR (400 MHz, CDsOD): & 7,95 (br s, 1H), 7,70 {br s, 2H),
7, 32 (br S, 2H) r 3, 98_3’ 50 (m’ ZH) I 2, 98 (m’ 1H) r 1, 69 (I[l,
14}, 1,55 {(m, 1H), 1,45 (m, 6H), 0,88 (t, J = 6,7 Hz, 3H). MH+
362.

P¥iklad 102
N-{[1- (2-hydroxyacetyl)-1,2, 3, 4-tetrahydro-chinolin-6-
yl]karbonyl}-N'-{ (2R) -[ (formylhydroxyamino)methyl]-

heptanoyl}hydrazin.

'y NMR (400 MHz, CDiOD): 6 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, 1lH), 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.

Ptiklad 103
N-[(1H-indol-5-yl) karbonyl]-N'-{ (2R) -[ (formylhydroxyamino) -

methyl]-heptanoyl}hydrazin.

'Y NMR (400 MHz, CD;0D): & 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
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(br s, 1H), 3,95 (m, 1H}), 3,59 (m, 1H), 2,96 (m, 1H), 1,66 (m,
1), 1,54 (m, 1H), 1,36 (m, 6H), 0,95 (t, J = 6,7 Hz, 3H). MH+
361.

PF¥iklad 104
N—{4—{methyl—(4,6—dimethylpyrimidin—2—yl)amino}benzoyl}—N'—
{(2R)—{(formylhydroxyamino)methYl—l—heptanoyl}—hydrazin).

'H NMR (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,
3H), 2,96 (m, 1H), 2,29 (s, 6H), 1,68 (m, 1H), 1,52 (m, 1H),
1,37 {m, 6H), 0,94 (t, J = 6,7 Hz, 3H). MH+ 457,

P¥iklad 105
N-[ (1-benzo[l, 3]1dioxocl-5-yl) karbonyl]-N’-{ (2R} -
[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.

ly NMR (400 MHz, CDOD): & 7,94 (s, 1H), 7,49 (m, 1H), 7,36
(s, 1H), 6,92 (dd4, 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.

P¥iklad 106
N-{[4—(3,5—dimethyl—pyrazol—1~yl)methyl]benzoyl}—N'—{(2R)—

[{formylhydroxyamino)methyllheptanoyl)-hydrazin

'Y NMR (400 MHz, CDsOD): & 7,95 (s, 1H), 7,85 (d, J = 8,2 Hz,
2H), 7,16 (d, J = 8,2 Hz, 2H), 5,97 (s, 1lH), 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.
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P¥riklad 107
N—[d—(morfolin—4—yl)—benzoyl]—N'—{(ZRJ—[(formylhydroxyamino)~

methyl]heptanoyl}-hydrazin.

lH NMR (400 MHz, CDOD): & 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, 6H), 0,94 (t, J = 6,7 Hz, 3H). MH+ 407.

P¥iklad 108
N—[4—hydroxy—3—(morfolin—4—yl)methyl—benzoyl]~N'—{(ZR)-
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

H NMR (400 MHz, CDsOD): & 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.

P¥iklad 109
N- (3-hydroxy-3-methyl-butanoyl)-N’-{ (2R) - [ (formylhydroxyamino) -
methyllheptanoyl}-hydrazin.

Y NMR (400 MHz, CDiOD): & 7,95 (s, 1H), 3,82 (m, 1H), 3,55
(m, 14), 2,86 (m, 1H), 2,42 (d, J = 5,7 Hz, 2H), 1,56 (m, 1lH),
1,44 (m, 1H), 1,43-1,29 (m, 15 H), 0,93 (t, J = 6,7 Hz, 3H).
MH+ 318.

P¥iklad 110
N- (4-methylamino-benzoyl) -N’—{ {2R) -| (formylhydroxyamino) -
methyl]-heptanoyl})-hydrazin.
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ly NMR (400 MHz, CDsOD): & 7,95 (s, 1H), 7,73 (d, J = 7,7 Hz,
2H), 6,60 (3¢, J = 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 (t, J 6,7 Hz, 3H). MH+ 351.

Priklad 111
N-[{1-isopropyl-1H-benzotriazol-5-yl)karbonyl]-N'-{ (2R) -

[ {(formylhydroxyamino)methyl}-heptanoyl}-hydrazin

'y NMR (400 MHz, CDsOD): & 8,75 (s, 1H), 8,09 (d, J = 8,7 Hz,
1H), 7,96 (s, 1H), 7,93 (s, 1H), 5,26 (m, 1H), 3,86 (m, 1H),
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, J = 6,7 Hz, 3H). MH+
405,

Priklad 112
N-{(1,2,3,4-tetrahydro-isochinolin- (35)-yl) karbonyl]-N-{ (2R) -

[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin

H NMR (400 MHz, CDsOD): & 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.

P¥iklad 113
N-[ {5-chlor-benzofuran-2-vl) karbonyl]-N’'—-{ (ZR) -
[ (formylhydroxyamino}methyl]-heptanoyl}-hydrazin.

'H NMR (400 MHz, CDsOD): & 7,95 (s, 1H), 7,79 (s, 1H), 7,62
(d, 3 = 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
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{m, 1H), 1,55 (m, 1H), 1,36 {(m, 6H), 0,95 (t, J = 6,8 Hz,

MH+ 396.

Priklad 114

N-{ [1- (dimethylaminokarbonylmethyl) -3, 4—dihydro-2H-chinolin-6-
yl]karbonyl}-N'-{ (2R) - [ (formylhydroxyamino)methyl]}-heptanoyl}-
hydrazin.

'H NMR (400 MHz, CDsOD): & 7,94 (hr s, 1H), 7,55 (d, J = 8,3
6,38 (d, J 8,3 Hz, 1H), 4,28 (s, 2H),
3,63 (m, 1H), 3,41 (t, § = 5,4 Hz, 2H), 3,13 (s,
3H), 2,97 {(m, 1H), 2,83 (t, J = 5,4 Hz, 2H),
1,65 {(m, 1H), 1,50 (m, 1H), 1,36 6H), 0,94
3H) . MH+ 462.

1H),

Hz,
3,95
3H),
1,99
(t,

1H), 7,51
(m, 1H),
2,98 (s,
4H),

6,7 Hz,

(s,

{m, (m,

J =

P¥iklad 115
N—[(2,2-difluor—benzo[1,3]dioxol—4—yl)karbonyl]-N’—{(2R)—
[ {formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

'H NMR (400 MHz, CDsOD): & 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.

P¥iklad 116
N-f (5-amino-benzofuran-2-yl) karbonyl]-N’'-{ (2R) -
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

'H NMR (400 MHz, CDsOD): & 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, J = 6,7 Hz, 3H). MH+

377.
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Priklad 117
N-[ {(4-oxo-1, 2-dihydro-4H-pyrrolof3,2,1-ij}chinolin-5-
yl)karbonyl]—N“—{(2R)—[{formylhydroxyamino)methyl]—heptanoyl}—

hydrazin.

Y NMR (400 MHz, CDs0OD): & 8,90 (hr s, 1H), 7,95 (s, 1H),
7,66 {m, 1H), 7,58 (m, 1H), 7,34 (m, 1H), 4,52 (brs, 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.

Pfiklad 118
N-[ (7-hydroxy-benzofuran-2-yl)karbonyl]-N'-{ (2R} -

[(formylhydroxyamino)methyllheptanoyl}-hydrazin

lH NMR (400 MHz, CDsOD): & 7,95 (s, 1H), 7,55 (m, 1H), 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 (t, J
= 6,8 Hz, 3H). MH+ 378.

P¥iklad 119
N-[ {6-methoxy-benzofuran-2-yl)acetyl]}-N'—{ (2R}~

[ {formylhydroxyamino)methyl}-heptanoyl}-hydrazin

'H NMR (400 MHz, CDs;OD): & 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, 3d), 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,
1), 1,26 {m, 1H), 0,92 (t, J = 6,7 Hz, 3H). MH+ 406.

Prikiad 120
N-[ (5—-acetamidobenzofuran-2-yl) karbonyl}-N’-{ (2R) -
[ {formylhydroxyamino)methyl}-heptanoyl}-hydrazin
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1y NMR (400 MHz, CDsOD): & 8,36 (s, 1H), 8,04 (hr 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.

PFiklad 121
N—[(2,3~dihydro—benzo[1,4]dioxin—6—yl)karbonyl}—N“%(2R)"
[ {(formylhydroxyamino)methyl}j-heptanoyl}-hydrazin

1y NMR (400 MHz, CDsOD): & 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,
14}, 1,65(m, 1H), 1,51 (m, 1H), 1,37 (m, 6H), 0,94 (t, J = 6,7
Hz, 3H). MH+ 380.

Priklad 122
N—[(3—amino—4,6—dimethyl—furo[2,3—b}pyridin—2—yl)karbonyl]—N“—

{ (2R) -[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin

'H NMR (400 MHz, CDyOD)}: & 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 (t, J =
6,7 Hz, 3H). MH+ 406.

P¥iklad 123
N-{ {2-methyl-5, 6,7, 8-tetrahydro-[1, 6}-naftyridin-3-
yl)karbonyl]—N’—{(2R)—[(formylhydroxyamino)methyl]—heptanoyl}~

hydrazin.

H NMR (400 MHz, CDsOD): & 7,95 (s, 1H), 7,69 (hr s, 1H),
3,71 (m, 1H), 3,45 (m, 1H), 3,05 (m, 2H), 2,90 (m, 2H), 2,68
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(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.

P¥iklad 124
N- [ {6-fluor-4H-benzo[1, 3]dioxin-8-yl) karbonyl}-N'-{ (2R) -

[ {(formylhydroxyamino)methyllheptanoyl}-hydrazin

ly NMR (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.

P¥iklad 125
N-{ {7-amino-1H-indol-2-yl}karbonyl]-N’-{ (2R)~
{ (formylhydroxyamino)methyl}-heptanoyl}-hydrazin

'H NMR (400 MHz, CD:OD): & 7,96 (s, 1H), 7,12 (d, J = 6,3 Hz,
14), 7,03 (d, J = 8,1 Hz, 1H), 6,89 (m, 1H), 6,60 (m, 1H),
3,90 (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.

PEiklad 126
N-[ {1-methyl-1,2, 3, 4—-tetrahydro-chinolin-6-yl) karbonyl]-N-
{ (2R) - [ {formylhydroxyamino)methyl}-heptanoyl}-hydrazin.

ly NMR (400 MHz, CDsOD): & 7,94 (s, 1H), 7,61 (d, J = 8,7 Hz,
14y, 7,49 (s, 1H), 6,59 (d, J = 8,7 Hz, 1H), 3,85 (m, 1H),
3,55 (m, 1H), 3,36 (m, 2H), 2,97 (s, 3H), 2,80 (t, J = 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.

Priklad 127
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N'—[(6,7,9,10,l2,13,15,16-oktahydro—5,8,11,14,17—pentaoxa-
benzocyklopentadecen-2-yl) karbonyl]-N’—{ (2R) -
[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.

'H NMR (400 MHz, CDsOD): & 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), 3,89
(m, 4H), 3,86 (m, 1H), 3,73 (br s, 8H), 3,56 (m, 1H), 2,96 (m,
18), 1,67 {(m, 1H), 1,51 (m, 1H), 1,26 (m, 6H), 0,93 (t, J =
6,7 Hz, 3H). MH+ 512.

P¥iklad 128
N-{ (2-benzo[l,3}dioxol-5-yl)acetyl}-N'—-{ (2R) -
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

Yy NMR (400 MHz, CDsOD): & 7,95 (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, J
= 6,2 Hz, 2H), 2,86 (m, 1H), 1,60 (m, 1H), 1,48 (m, 1H}, 1,34
(m, 6H), 0,92 (t, J = 6,9 Hz, 3H). MH+ 380.

P¥iklad 129
N-pentanoyl-N’—{2-[ {formylhydroxyamino)methyl]-heptanoyl}-

hydrazin.

Y NMR (400 MHz, CDCls): & 9,88 (m, 1H), 9,46 (s, 1H), 9,05
(d, J = 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.

P¥iklad 130
N-benzoyl-N’-{2-[(formylhydroxyamino)methyl]}-~heptanoyl}-

hydrazin.
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ly NMR (400 MHz, CDCls): & 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.

Priklad 131
N-trifluoracetamido-N’ —{2-[ (formylhydroxyamino)methyl]-

heptanoyl}-hydrazin.

'y NMR (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, 7H),
0,88 (m, 3H). MH+ 314.

Priklad 132
N-[ (3-hydroxy-naftalen-2-yl)karbonyl}-N'—-{2-

[(formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

lH NMR (400 MHz, CDCls): & 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.

PFiklad 133
N-fenylacetyl-N’-{2-[(formylhydroxyamino)methyl]-heptanoyl}-

hydrazin.

‘H NMR (400 MHz, CDCls3): &6 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.

PEiklad 134
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N—[(furan—Z—yl)karbonyl]—N'—{(2R)—{(formylhydroxyamino)—
methyllheptanoyl}-hydrazin.

lHy NMR (400 MHz, CDCls): & 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,

P¥iklad 135
N- (4-methoxybenzoyl) -N'—{ (2R) - [ {formylhydroxyamino)methyl]-
heptanoyl}-hydrazin.

'y NMR (400 MHz, CDCli): & 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.

Pfiklad 136
N-[ {1H-indol-3-yl)acetyl]-N’—{ (2R} -[ (formylhydroxyamino) ~

methyl]-heptanoyl}hydrazin.

IH NMR (400 MHz, CDCls): & 8,28 (s, 1H), 7,48 (ni, 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.

PFiklad 137
N- (4-dimethylaminobenzoyl}-N’ -{ (2R) [ (formylhydroxyamino}) -
methyl]lheptanoyl}-hydrazin.

lH NMR (400 MHz, CDCls): & 8,40(s, 1H), 7,71 (m, 2H), 6,61l
(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.
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Ptriklad 138
N- {2-hydroxybenzoyl)-N’-{ (2R) ~{ (formylhydroxyamino)methyl]-
heptanoyl thydrazin.

¥y NMR (400 MHz, CDCli): & 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, 8H), 0,89 (m, 3H). MH+ 338.

P¥iklad 139
N-[(piperidin-4-yl) karbonyl]-N’-{ (2R) -
[ (formylhydroxyamino)methyllheptanoyl)-hydrazin.

'y NMR (400 MHz, CDCls): & 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, SH), 1,60 (m, 1H)1,50-1,18 {(m, 7H), 0,85 {(m, 3H). MH+ 329.

Priklad 140
N-[(1,2,5,6-tetrahydro-pyridin-3-yl) karbonyl}-N"—-{ (2R) -

[ (formylhydroxyamino)methyl}-heptanoyl}-hydrazin

ly NMR (400 MHz, CDCls): & 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.

Pfiklad 141
N-f (7-methoxy-benzofuran-2-yl) karbonyl-N’-{ (2R) -

[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin

lH NMR (400 MHz, CDsOD): & 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
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(m, 1H), 1,65 (m, 1H), 1,53 (m, 1H), 1,40 (m, 6H),

3H) . MH+ 392.

P¥iklad 142
N-{ (3-chlor-4-methoxy-fenyl)acetyl]-N’-{ (2R) -

[(formylhydroxyamino)methyl]-heptanoyl}—hydrazin.
MH+ 400.

Priklad 143
N-{ (1H-pyrrol-2-yl)karbonyl}]-N’-{ (2R) -

[ {formylhydroxyamino)methyllheptanoyl}-hydrazin.
MH+ 311.

P¥iklad 144

N-[ (chinolin-7-yl) karbonyl]-N’'—{ (2R} -

[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.

MH+ 373.

Pfiklad 145
N-[ {(pyridin-2-yl) karbonyl]-N'-{ (2R) -

[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.
MH+ 323.

PFiklad 146
N-{4-chlor-3-methoxy-benzoyl)-N'"—{ (2R}~

[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.

MH+ 386.
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P¥iklad 147
N- (3-methoxybenzoyl)-N’'-{ (2R) - [ {(formylhydroxyamino) -

methyl]heptanoyl thydrazin.
MH+ 352.

PFiklad 148
N-f (chinolin-3-yl)karbonyl]-N'—-{ (2R) - [ (formylhydroxyamino) -
methyl]heptanoyl}-hydrazin.

MH+ 373.

P¥iklad 149
N-[ {5-methyl-2-fenyl-oxazol-4-yl) karbonyl]}-N—-{ (2R) -

[ (formylhydroxyamino)methyll-heptanoyl}-hydrazin.
MH+ 403.

P¥iklad 150
N-{ {chinoxalin-2-yl)karbonyl]-N’"—{ (2R)-

[ (formylhydroxyamino)methyl]heptanoyl}-hydrazin.
MH+ 374.

P¥iklad 151
N-{fenylacetyl)-N’'—{2-[ (formylhydroxyamino)} -
methyl]jfenylbutanoyl}hydrazin.

MH+ 370.

P¥iklad 152

N-[ {3—methoxy-chinoxalin-2-yl)karbonyll-N'-{ (2R) -
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[ (formylhydroxyamino)methyl]l-heptanoyl}-hydrazin

MH+ 404.

P¥iklad 153
N-[{2,6-dimethoxypyridin-3-yl)karbonyl]-N’'-{ (2R) -
[ {formylhydroxyamino)methyllheptanoyl}-hydrazin

MH+ 383.

Priklad 154
N-{ (N"-methylsulfonyl)-L-tyrosyi}-N’~{ (2R) -

[ (formylhydroxyamino)methyljheptanoyl}-hydrazin

MH+ 459.

P#iklad 155
N-[5-oxo-pyrrolidin-(2S)-yllkarbonyl}-N'-{ (2R} -

[ (formylhydroxyamino)methyl}l-heptanoylj-hydrazin

MH+ 3209.

P¥iklad 156

N-[{4- {(pyrrol-l-yl)benzoyl]-N"-{ (2R)-[ (formylhydroxyamino) -
methyllheptanoyl)-hydrazin.

MH+ 387.

P¥iklad 157
N-(4-acetamidobenzoyl)-N’-{ (2R} - [ (formylhydroxyamino) -
methyllheptanoyl}-hydrazin.

MH+ 379.



Pfiklad 158

N-[ {3-cyklopentyloxy-4-methoxy)benzoyl]-N’—{ {2R) -

[ (formylhydroxyamino)methyllheptanoyl}-hydrazin

MH+ 436.

Priklad 159

N~ (fenylacetyl)-N’'-(2-[ {(formylhydroxyamino)methyl}-3-

cyklopentyl-propanoyl}l-hydrazin.

MH+ 348.

P¥iklad 160

N-[ (7-methoxy-benzofuran-2-yl) karbonyl]-N'-{2-

[ {formylhydroxyamino)methylj-3-cyklopentyl-propanoyl}-hydrazin.

MH+ 404.

Priklad 161

N-[3- (morfolin-4-yl)propanoyl}-N’-{ (2R) -[ (formylhydroxyamino) -

methyllheptanoyll-hydrazin.

MH+ 359.

Priklad 162

N-[{2,3-dihydro-benzofuran-5-yl) karbonyl]-N’-{ {2R) -

[(formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

MH+ 364.

Pfiklad 163
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N~f (4, 6-dimethoxy-pyrimidin-2-yl)benzoyl]-N’-{ (2R) -

[ (formylhydroxyamino}methyl]-heptanoyl}-~hydrazin.
MH+ 460.

Pfiklad 164
N~[(2-trifluormethyl-5,6,7,8-tetrahydro-naftyridin-2-
vl) karbonyl]-N’-{ (2R) - [ {formylhydroxyamino)methyl]-heptanoyl}-~

hydrazin.
MH+ 446.

Priklad 165
N-[ (9H-beta-karbolin-3-yl) karbonyl]-N'-{ (2R) -

[ (formylhydroxyamino)methyl]}-heptanoyl}-hydrazin.

4 NMR (400 MHz, CDsOD): & 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 (t, J=6,7 Hz, 3H). MH+ 412,

Prost¥edky, zpiisoby podéani a biologické testy

Slouceniny vzorce (1) a jejich farmaceuticky pfijatelné
soli mohou byt podany zplsobem, ktery je standardni pro
antibiotika, jako je napfiklad oralni, parenteralni,
sublingualni, dermalni, transdermdlni, rektalni, inhalacni

nebo slizni&ni podéani.

Slouceniny vzorce (1) a jejich farmaceuticky p¥ijatelné
soli, které jsou aktivni p¥i oralnim podéni, mochou byt
formulovany jako sirupy, tablety, kapsle a pastilky. PFfiprava

sirupu se cbvykle skladd ze suspendovani nebo rozpudténi
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sloudeniny nebo soli v kapalném nosié&i, jako je napfiklad
ethanol, podzemnicovy olej, olivovy olej, glycerin nebo voda,
s chufovymi korigens nebo barvivy. KdyZ je prostfedek ve formé
tablet, tak miZe byt pouZit jakykoliv farmaceuticky nosic
b&Zné pouZivany pro p¥ipravu pevnych prostfedkii. Priklady
takovych nosié&ti jsou magnesium-stearat, terra alba, talek,
Zelatina, arabské& klovatina, kyselina stearova, 3krob, laktosa
a sacharosa. KdyZ je prostfedek ve formé& kapsle, tak miZe byt
pouZito jakékoliv bé&Zné enkapsulacni techniky, nap¥iklad
pouZiti vy3e uvedenych nosid&d v cbalu z tuhé Zelatiny. KdyZ ie
prostfedek ve formé& kapsle z mé&kké Zelatiny, tak miZe byt
pouZit jakykoliv farmaceuticky nosié béiZné& pouZivany pro
pEipravu disperzi nebo suspenzi, napfiklad, vodné klovatiny,
celulosy, silikaty nebo oleje, a tento nosil se zapracuje do

kapsle z mékké Zelatiny.

Typickymi parenterdlnimi pfipravky Jjsou roztoky nebo
suspenze slouceniny nebo soli ve sterilnim vodném nebo non-
vodném nosicéi, ktery volitelné obsahulje parenterilné
pfijatelny olej, nap¥iklad, polyethylenglykel,
polyvinylpyrrolidon, lecitin, podzemnicovy olej nebo sezamovy

olej.

Typické prost¥edky pro inhalaci jsou ve formé& roztoki,
suspenzi nebo emulzi, které mohou byt podany jako suché prasky
nebo ve formé aerosolu za pouZiti béZnych hnacich plynt, jako

je dichlordifluormethan nebo trichlorfluormethan.

Typické &ipky obsahuji slouceninu vzorce (1) nebo jeji
farmaceuticky p¥ijatelnou sil, ktera je aktivni p¥i tomto
zpisobu podéni, s pojivem a/nebo kluznym ¢inidlem, napiiklad,

s polymerickymi glykoly, Zelatinou, kakaovym maslem nebo
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jinymi rostlinnymi vosky nebo tuky nebo jejich syntetickymi

analogy s nizkou teplotou tani.

Typické dermalni a transdermdlni p¥ipravky obsahuji béiné
vodné nebo non-vodné vehikulum a pat#i mezi né napfiklad
krémy, masti, pletové vody nebo pasty, nebo jsou ve formé

naplasti nebo membran.

Vyhodn& je prost¥fedek ve formé davkové jednotky, napfiklad
ve formé& kapsle, tablety nebo odméfitelné davky aerosolu,

takZe miZe byt pacientovi podavéana jedna davka.

KaZdad davkova jednotka pro ordlni podani obsahuje od 0,1 mg
do 500 mg/kg, a vyhodn& od 1 mg do 100 mg/kg, a kaZdd davka
pro parenteralni podani obsahuje vyhodné od 0,1 mg do 100
mg/kg sloudeniny vzorce (1) nebo jeji farmaceuticky pfijatelné

soli, kde toto mnoZstvi je vypolteno jako mnoZstvi volné

kyseliny. Ka?da davkové jednotka pro intranasélni podani
obsahuje vyhodn& od 1-400 mg a vyhodnéji 10 aZ 200 mg na
jedince. Lok&lni prost¥edky obsahuji vyhodné& 0,01 aZ 5,0%

sloueniny vzorce (1).

Denni davkovaci reZim pro oralni podani je vyhodné
pfribliZné 0,01 mg/kg aZ 40 mg/kg slouceniny vzorce (1) nebo
jeji farmaceuticky p¥ijatelné soli, kde toto mnoZstvi je
vypolteno jako mnoZstvi volné kyseliny. Denni davkovaci reZim
pro parenteralni podéni je vyhodné p¥ibliZné 0,001 mg/kg aZ 40
mg/kg sloudeniny vzorce (1) nebo jeii farmaceuticky pfijatelné
soli, kde toto mnoZstvi je vypocCteno jako mnoZstvi volné
kyseliny. Denni davkovaci refim pro intranasalni podani nebo
orédlni inhalaci Jje vvhodné od pfibliZiné 10 do p¥ibliZné 500

mg/osobu. Aktivni sloZka miZe byt podadvana 1 aZ 6-krat denne,
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s frekvenci podani, kterd je dostatefna pro dosaZeni

poZadované aktivity.

P¥i podani sloudenin podle pFfedkléddaného vynalezu zpusobem
podle pfedkladaného vynalezu se nepfedpokladaji Zadné

nepfijatelné toxické u€inky.

Biologick& aktivita sloulenin vzorce (1) se prokazovala

nasledujicim testem:

Biologicky test

S.aureus nebo E. coli PDF aktivita se m&Fila p¥i 25°C, za
pou?iti kontinu&lniho enzymové-vazaného testu, ktery vyvinuli

Lazennec & Meinnel (“Formate dehydrogenase coupled

spectrophotometric assay of peptide deformylase”, Anal.

Biochem. 1997, 244, str. 180-182), s drobnymi modifikacemi.

Reak®ni smé&s m&la objem 50 pul a obsahovala 50 mM kalium-
0,25 U formi&t-

fosfatového pufru (pH 7,6), 15 mM NAD,

dehydrogenasy. Substrétovy peptid, f-Met-Ala-Ser, se pouzil

v K, koncentraci. Reakce se spustila pfidanim 10 nM DefI enzymu

a absorbance se sledovala po dobu 20 minut p#i 340 nm.
Test na antimikrobidlni aktivitu

Antimikrobi&lni aktivita proti celym burikdm se méfila
pomoci mikrofed&ni media za pouZiti postupu doporucovaného
National Committee for Clinical Laboratory Standards (NCCLS),
Dokument M7-A4, “Methods for Dilution Susceptibility Tests for
Bacteria that Grow Aerobically” {zde uvedeno Jjako odkaz} .
Slouteniny se testovaly v sériovych 2-nasobnych fedénich od
0,06 do 64 mcg/ml. V testu se hodnotil panel 12 kment. Tento

panel zahrnoval nasledujici laboratorni kmeny: Staphylococcus
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aureus Oxford, Staphylococcus aureus WCUHZ9, Enteroeoccus
faecalis I, Enterococcus faecalis 7, Haemophilus influenzae
Q1, Haemophilus influenzae NEMC1l, Moraxella catarrhalis 1502,
Streptococcﬁs pneumoniae 1629, Streptococcus pneumcniae N1387,
Streptococcus pneumoniae N1387, E. coli 7623 (AcrABEFD+) a E.
coli 120 (AcrAB-). Minimélni inhibic¢ni koncetrace (MIC) se
urdily jako nejniZ3i koncetrace sloudeniny, které inhibuji
pozorovatelny riist. Zrcadlova Ctecka se pouZila pro stanoveni

MIC.
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7V oo 2252
Patentové naroky

1. Slouenina vzorce {1l):

1

t I
X N
& '

Y. O
SR OH

It

(1) X 0, NR; nebo vazbu;

{2) Y = 0, CH:; nebo vazbu;

kde:
R znamend:
Cz-5 alkyl (voliteln& substituovany alkoxy, halogenem nebo

Ci.3 alkylsulfanylem), Cz-¢ alkenyl (volitelné& substituovany
alkoxy, halogenem nebo Ci-3 alkylsulfanylem), Cz.¢ alkynyl
(volitelné substituovany alkoxy, halogenem nebo Ci3
alkylsulfanylem), (CH:)n-Cs-¢ karbocyklus (voliteln§
substituovany alkoxy, halogenem nebo Ci-3 alkylsulfanylem),
(CHz)—Rs (kde Ry je fenyl, furan, benzofuran, thiofen,
benzothiofen, tetrahydrofuran, tetrahydropyran, dioxan, 1,4-
benzodioxan nebo benzo[l,3]dioxol; Rs; je volitelné
substituovany jednim nebo vice Cl1, Br, I, C;-3 alkylem
(volitelnd substituovanym jednim aZ tfemi F) nebo Ci-» alkoxy
skupinou {volitelné substituovanou jednim aZ tfemi F));
Rl znamend:

vodik, Ci_g alkyl (volitelné substituovany substituentem
vybranym ze skupiny zahrnujici hydroxy, halogen, amino,
'guanidin, fenyl, pyridyl, pyrrolyl, indolyl, imidazolyl,

furanyl, benzofuranyl, piperidyl, morfolinyl, chinolyl,
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piperazinyl nebo dimethylaminofenyl) nebo (CHz)nCs-7
karbocyklus;
R2 znamend:

vodik

Cz-3 substituovany alkenyl, C;-3 substituovany alkynyl,

Ci_3 substituovany alkyl,
(CHz) nCs-s

{(pod podminkou, Ze X neni O),
substituovany karbocyklus, aryl, heteroaryl, heterocyklus,

karboxy (pod podminkou, Ze X neni NR3 nebo 0} nebo

aminokarbonyl (pod podminkou, Ze X neni NR3 nebo O);
R3 znamena:

vodik, Ci.3 substituovany alkyl, fenyl, nebo miZe dohromady s
R2 a atomem dusiku, na ktery je navazan, tvo¥it volitelné
substituovany heterocyklicky kruh, ktery je volitelné& fuzovany
na aryl, heteroaryl nebo druhy heterocyklicky kruh;
X znamena O, NR3 nebo kovalentni vazbu;
Y znamena Q, CH; nebo kovalentni vazbu;
n =90-2;
nebo jeji sfil, solvat nebo fyziologicky funk&éni derivat.

2. Sloucenina podle naroku 1 s nasledujici absolutni

konfiguraci:
R1 0 0
X I!J /”\
R2”” \H/ \T S N H
H l
8] H Y\R OH

0O, NR3 nebo wvazba;

O,

]

CH; nebo vazba

nebo Jjeji sfl, solvat nebo fyziologicky funk&ni derivat.

3. Slouc¢enina podle naroku 2, kde Rl = H; nebo jeji suil,

s0lvAt nebo fyziologicky funk&ni derivat.
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4. SloucCenina podle naroku 1, kde X = O; nebo jeji sul, solvat

nebo fyziologicky funk&ni derivat.
5. SloucCenina podle narcku 4 vybrana ze skupiny zahrnujici:

N-butyl-N-{terc.butoxykarbonyl)-N’—-{ {2R) - [ (formylhydroxy—-

amino)methyl]-heptanoyl}~hydrazin.
N-butyl-N-fenoxykarbonyl-N’'-{ (2R) - { (formylhydroxy-

amino)methylj-heptancoyl}-hydrazin.
N-isobutyl-N-(terc.butoxykarbonyl)-N"—-{ (2R) -

[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-isobutyl-N-fenoxykarbonyl-N’-{ (2R) -

[ {(formylhydroxyamino)methyl]-heptanoyl}~-hydrazin.
N-fenethyl-N- (terc.butoxykarbonyl)-N’-{2-

[ (formylhydroxyamino)methyl}-heptanoyl}-hydrazin.
N-cyklohexylmethyl-N-{terc.butoxykarbonyl)-N’-{2~-

[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.
N-benzyl-N- (terc.butoxykarbonyl)-N’-{2-

[ (formylhydroxyamino)methyl]i~heptanoyl}-hydrazin.
N- (3-pyridin-3-yl-propyl)-N-(terc.butoxykarbonyl)-N'-{2-

{ {formylhydroxyamino)methyl]-~heptanoyl}-hydrazin.
N-(2-morfolin-4-yl-ethyl)-N-(terc.butoxykarbonyl)-N'-{2-

[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin. ‘
N-{4-hydroxy-butyl) -N- (terc.butoxykarbonyl)-N’-{2-

[ {formylhydroxyamino)methyl]jheptanoyl}—hydrazin.
N—(4—amino—butyl)—N—(teré.butoxykarbonyl)—N’—{2~

[ {(formylhydroxyaminojmethyl]heptanoyl}-hydrazin.
N-(tetrahydropyran-4-yl)-N- (terc-butoxykarbonyl) -N'-{2-

[ (formylhydroxyamino)methyl)}-heptanoyl}—hydrazin.
N-methyl-N- (terc.butoxykarbonyl) -N-{2-

[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
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N- (3-aminopropyl) -N- (terc.butoxykarbonyl)-N’-{2-
[ {formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N- (terc.butoxykarbonyl) -N-{ (2R} -[ (formylhydroxyamino) -
methyl}-heptanoyl}-hydrazin.
N- {3-hydroxypropyl) -N- {terc.butoxykarbonyl)-N'-{2-
[ (formylhydroxyamino)methyl]}-heptanoyl}-hydrazin.
N-butyl-N- (terc.butoxykarbonyl)-N’-{(25) -
{ (formylhydroxyamino)methyl}-heptanoyl}-hydrazin,.
N-butyl-N- {fenoxykarbonyl) -N'-{ (2S) -[ (formylhydroxyamino) -
methyl}-heptanoyl}-hydrazin.
N~[2- (4-dimethylaminofenyl)ethyl]-N-(terc.butoxykarbonyl) -N'-
{2-[ {(formylhydroxyamino)methyl]~heptanoyl}-hydrazin.
N- (terc.butoxykarbonyl}-N'-{2-[ (formylhydroxyamino)methyl]-
heptanoyl}-hydrazin.
N-pentyl-N- (terc.butoxykarbonyl)-N’-{2-
[ {formylhydroxyamino)-—methyl])-heptanoyl}-hydrazin.
N—[2-(1H—indol—3~yl)—ethyl]-N—(terc.butoxykarbonyl)—N'~{2—
[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.
N-isopentyl-N-(terc.butoxykarbonyl)-N’"-{2-
[ {(formylhydroxyamino)methyl]heptanoyl}-hydrazin.
N-cyklohexyl-N- (terc.butoxykarbonyl) -N'-{2-
[ (formylhydroxyamino)methyl}-heptanoyl}-hydrazin.
N- (l-ethyl-propyl) -N- (terc.butoxykarbonyl)-N"-{2-
[ {(formylhydroxyamino)methyl }heptanoyl}-hydrazin.
N-isopropyl-N-{terc.butoxykarbonyl)-N’-{2-
[ (formylhydroxyamino)methyl}heptanoyl}-~hydrazin.
N-propyl-N- {terc.butoxykarbonyl)-N"-2- W
[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.
N-ethyl-N- (terc.butoxykarbonyl)-N’-{2-

[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.
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N-methoxykarbonyl-N’ —{2-[{formylhydroxyamino)} -
methylyheptanoyl}-hydrazin.
N-{[1-(3,5-dimethoxyfenyl)- l-methyl-ethoxylkarbonyl}-N’-{2-

[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.

6. Sloudenina podle naroku 1, kde X = NR3; nebo jeji sul,

solvat nebo fyziologicky funké&éni derivat.

7. Sloudeniny podle na&roku 6 vybrané ze skupiny zahrnujici:

N-butyl-N-[(4-methylpiperazin—1~yl)karbonyl]—N’—{(2R)—

[ {formylhydroxyamino)methyl}l-heptanoyl}-hydrazin.

N-butyl-N-difenylaminokarbonyl-N'-§{ (2R) -

[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N-butyl-N- {terc.butylamino) karbonyl-N"-{2-

[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.

N-butyl-N-fenylaminokarbonyl-N’-{2-

[ {formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N-butyl-N-[ (3, 5~-dimethyl-4, 5-dihydro-isoxazol-4-
yl)aminokarbonyl]-N’—-§{2-[ (formylhydroxyamino)methyl] -
heptanoyl}-hydrazin.

N-butyl-N-|[ (1-morfolin-4-vyl1) karbonyl}-N’-{2-

[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N-fenylaminokarbonyl-N’—-{2-{ (formylhydroxyamino}methyl]-4-
fenyl-butanoyl}-hydrazin.

N-fenylaminokarbonyl-N'—{2-[ (formylhydroxyamino)methyl]-
hexanoyl}-hydrazin.

N-fenylaminokarbonyl-N'-{2-[ (formylhydroxyamino)methyl}~3-
fenyl-propanoyl}-hydrazin.

N-fenylaminokarbonyl-N’—{2-{ (formylhydroxyaminoc)methyl]-3-

(3,4-dichlorfenyl)-propanoyl}-hydrazin.
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N-fenylaminokarbonyl-N’-{2-[ (formylhydroxyamino)methyl]-
heptanoyl}-—hydrazin.
N-(3,4-dichlorfenylaminokarbonyl)-N’-{2-
[ {(formylhydroxyamino)methyl]-heptanoyl}—-hydrazin.
N-fenylaminockarbonyl-N’-{ (2R)-{ (formylhydroxyaminoc)methyl]-
heptanoyl}-hydrazin.
N-(3,4-dichlorfenylaminokarbonyl)-N’-{2R) -
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-[ (1-morfolin-4-yl) karbonyl}-N’-{ (2R) -
[ (formylhydroxyamino)methyl}lheptanoyl}-hydrazin.
N-[ (2-methoxyfenyl)aminokarbonyl]~N’~{ (2R) -
[ (formylhydroxyamino)methyl}-heptanoyl-hydrazin.
N-[ (2, 4-dichlorfenyl)aminokarbonyl]-N’-{ (2R) -
[ (formylhydroxyamino)methyl]}-heptanoyl}-hydrazin.
N-[({2, 6-dichlorfenyl)aminokarbonyl]~N'-{ (2R) -
[ {formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-{(4-methyl-piperazin-1-yl) karbonyl}-N’-{ (2R) - \
[ (formylhydroxyamino)methyl]-heptancyl}-hydrazin. %
N-[{4-chlor-3-trifluormethylfenyl)aminokarbonyl]}-N’-{{2R) -
[ {formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-[ (methyl-fenyl-amino) karbonyl]-N’-{ (2R} -

{ {(formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

8. SloucCenina podle naroku 1, kde X je kovalentni vazba; nebo

jeji sil, solvat nebo fyziologicky funk&éni derivat.
9. Sloucenina podle naroku 8 8 vybranéd ze skupiny zahrnujici:

N-[ {fenylaminokarbonyl)-karbonyl] -N'-{ (2R} -

[ {(formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
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N-butyl-N-{[1-(terc.butoxykarbonyl)-piperidin-4-yl]-
karbonyl}-N’-{2-[ (formylhydroxyamino)methyl]-heptanoyl}-
hydrazin.

N-butyl-N-{[(1-terc.butoxykarbonyl)-pyrrolidin-(2S) -
yllkarbonyl}-N’-{2-[ (formylhydroxyamino)methyl]-heptanoyl}-
hydrazin.

N-butyl-N-{{ {1-terc.butylaminokarbonyl)piperidin—-4-
vllkarbonyl}}-N*~{2-{ (formylhydroxyamino)methyl}-heptanoyl}-
hydrazin.

N-butyl-N—{{ (1-terc.butylkarbonyl)piperidin-4-yl}karbonyl}]-
-N'-{2~[ (formylhydroxyamino)methyl] -heptanoyl}-hydrazin.

N-butyl-N-[(1, 2, 3, 4-tetrahydro-chinoxalin-2-yl) karbonyl]-
N” -{2-[ (formylhydroxyamino) methyll-heptanoyl}-hydrazin.

N- (p-methoxyfenylacetyl)-N’-{ {2R} - [ (formylhydroxyamino) -
methyl]}-heptanoyl}-hydrazin.

N-fenoxyacetyl-N’'-{ (2R)-[ (formylhydroxyamino)methyl]-
heptanoyl}-hydrazin.

N-[ (p~methoxy-fenoxy)acetyl]-N"-{ (2R) -

{ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N-{2,6-dichlorfenyl-acetyl)-N'-{ (2R) -

[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N-(3,4-dichlorfenylacetyl)-N'-{ (2R) -

[ (formylhydroxyamino)methyl}-heptanoyl}-hydrazin.

N- (ethoxykarbonyl) karbonyl}-N’-{ (2R} -

[ (formylhydroxyamino)methyl}-heptanoyl}-hydrazin.

N-(2,4-dichlorfenylacetyl)-N'—-{ (2R}~
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N-[ (benzofuran-2-yl) karbonyl]-N’'-{ {(2R) -

[ {formylhydroxyamino)methyl)-heptanoyl}-hydrazin.

N-(2,3-dichlorfenoxyacetyl)-N’-{ (2R) -

[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.




100

N- (3, 4-dimethoxyfenylacetyl)-N’-{(2R) -
[(formylhydroxyamino)methyll}-heptanoyl}-hydrazin.
N-[ {1H-indol-2-yl}karbonyl]-N’-{ (2R} -
[ (formylhydroxyamino)methyl]l-heptanoyl}-hydrazin.
N-[ (2-methyl~pyridin-3-yl) karbonyl]-N'~{ (2R} -
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-[ (5-methoxy-benzofuran-2-yl) karbonyl]}-N'-{ (2R} -
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-[(2,3-dihydro-benzofl,4}ldioxin-(2S)-yl) karbonyl] -N"-
{{2R)-[ {(formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-[ (chinolin-2-yl) karbonyl]-N’-{ (2R} -
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-[(1,2,3,4-tetrahydro-chinolin-6-yl) karbonyl]-N’-{ (2R) -
[ {(formylhydroxyamino)methyl]}-heptanoyl}-hydrazin.
N-[ (tetrahydro-furan-{2S)-yl)karbonyl]-N'-{ (2R) -
[ (formylhydroxyamino}methyll-heptanoyl}-hydrazin.
N-{ (tetrahydro-furan- (2R)-yl) karbonyl]-N’-{ (2R) -
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-[{ (3-methyl-benzofuran-2-yl) karbonyl}-N’—-{(2R) -
[ {formylhydroxyamino)methyl}heptanoyl}-hydrazin.
N-[ (pyridin-2-yl)acetyl]-N'-{(2R) -
[ {formylhydroxyamino)methy]]-heptanoyl}-hydrazin.
N-{3-[3-(4-methoxybenzyl)~1H-benzoimidazol-2-yl]-propanoyl}-
N’-{ (2R} ~-{ (formylhydroxyamino)methyl}-heptanoyl}-hydrazin.
N—[(pyrimidin—2—yl)karbonyl]—N'—{(2R)—
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-[{(2-methyl-5,6,7,8-tetrahydro-[1,8]}naftyridin-3-
yl)karbonyl]-N’~-{ (2R) —{ (formylhydroxyamino)methyl]-heptanoyl}-
hydrazin.
N-[{isochinolin-3-yl)karbonyl]-N’'-{ (2R) -

[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.
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N-[{5,6,7,8-tetrahydro-[1,8lnaftyridin-2-yl1) karbonyl}-N’ -
{ (2R) - [ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N- (fenylacetyl)-N'-{2-[ (formylhydroxyamino)methyl]-
heptanoyl}-hydrazin.

N-{(3,4-dihydro-2H-benzo[b] {1,4]dioxepin-7-yl) karbonyl]}-N'-
{ (2R) - [ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N-[ (1-methyl-2, 5-dioxo-imidazolidin-4-yl)acetyl]-N"-{ (2R) -
{ {(formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N- (fenylacetyl)-N’-{2-[ (formylhydroxyamino)methyl]-3-

fenylpropanoyl}-hydrazin.
N- (fenylacetyl)}-N’-{2-[ {(formylhydroxyamino)methyl]-3-(3, 4-

dichlor) fenyl-propanoyl}-hydrazin.
N-[{4-imidazol-1-yl}benzoyl]-N’-{(2R)~-
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-{[1l-methyl-5-ox0-2-S- (pyridin-3-yl)-pyrrolidin-(3S)-
vlikarbonyl}-N’-{{2R) - [ (formylhydroxyamino}methyl]l-heptanoyl}-
hydrazin.
N-[(1,2-dihydro-cinnolin-4-yl)karbonyl}-N'~-{ (2R)-
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-[4- (4-acetylpiperazin-1-yl) fenoxyacetyl]}-N’'-{{2R)-

[ {formylhydroxyamino) methyll-heptanoyl}-hydrazin.
N-fenylacetyl-N’-{ {2R) - [ {(formylhydroxyamino)methyl]-

heptanoyl}-hydrazin.
N-{[1-benzyl-5-oxo-pyrrolidin- (2S)-yl]l-karbonyl}~N’-{ (2R)~
[ {formylhydroxyamino)methyl]-heptanoyl}~hydrazin.
N-[(58)-benzyl-3, 6-~dioxo-piperazin-(2S)-yl)acetyl]-N"-{ (2R) -
[ {(formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-[(chinolin-4-yl) karbonyl]-N’—-{ (2R} -
[ {formylhydroxyamino)methyl]l-heptanoyl}-hydrazin.
N-{{chinolin-8-yl)karbonyl]-N-{ (2R) -
[ {formylhydroxyamino)methyl Jheptanoyl}-hydrazin.
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N-[(1-2,3,4-tetrahydrochinolin-8-yl)-karbonyl]-N’-{ (2R)~-
{ (formylhydroxyamino)methyl}-heptanoyl}-hydrazin.
N- {N”-acetyI-L-tyrosyl)-N-{ (2R} -[ (formylhydroxyamino) -
methyl]-heptanoyl}-hydrazin.
N-[({l-acetyl-1-2,3-4-tetrahydro-chinolin-6-yl)karbonyl]-N'-
{ (2R) - [ (formylhydroxyamino)methyl}-heptanoyl}-hydrazin,
N-[ (1H-benzoimidazol-2-yl) karbonyl]-N'-{ (2R) ~
[ (formylhydroxyamino)methyl]~-heptanoyl}-hydrazin.
N-{[1—(2—hydroxyacetyl)—1,2,3*4—tetrahydro—chinolin—6—
yllkarbonyl}-N’-{ {2R)-{ (formylhydroxyamino}methyl]heptanoyl}-
hydrazin.
N-[ (1H-indol-5-y1)karbonyl]-N’-[(2R) -
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N—{4—[methyl—(4,6—dimethylpyrimidin-2—yl)—anujxﬂbenzoyl}—N'—
{(2R) - [ {formylhydroxyamino)methy] yvheptanoyl}-hydrazin.
N-[{l1-benzo[l, 3]dioxol-5-yl)karbonyl]-N"-{{2R) -
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-[4-(3,5-dimethyl-pyrazol-1-yl)methyl]lbenzoyl}-N"-{{2R) -
[ {formylhydroxyamino)methyl]heptanoyli}~hydrazin.
N-[4- (morfolin-4-yl)-benzoyl]-N-{{(2R) -
{ {(formylhydroxyamino)methyl]heptanoyl}-hydrazin.
N-[4-hydroxy-3- (morfolin-4-yl)methylbenzoyl]-N"—-{ (2R} -
[ (formylhydroxyamino)methyl]lheptanoyl}-hydrazin.
N- (3-hydroxy~3-methyl-butanoyl)-N-{ (2R} -
[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.
N- {4-methylamino-benzoyl) -N’-[(2R) -
[(formylhydroxyamino)methyl]heptanoYl}—hydrazin.
N-[(l-isopropyl-1H-benzotriazol~-5-yl) karbonyl]-N’-{ (2R) -
[ (formylhydroxyamino)methyl]heptanoyl}l-hydrazin.
N-{{1,2,3-4~tetrahvdro-isochinolin-{3S)-yl)karbonyl]- N’'-

{ (2R}~ [ {(formylhydroxyamino)methyl]heptanoyl}-hydrazin.
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N-[ (5-chlor-benzofuran-2-yl)-karbonyl]-N-[ (2R) -
[ {formylhydroxyamino)methyllheptanoyl}-hydrazin.

N-{[1- (dimethylaminokarbonylmethyl) -3, 4-dihydro-2H-chinolin-
6-yl]lkarbonyl}-N’-{ (2R} - [ (formylhydroxyamino)methyl]lheptanoyl}-
hydrazin.

N-[(2,2-difluor-benzo[1l, 3}dioxol~-4-yl)karbonyl]-N’-{(2R) -
[{(formylhydroxyamino)methyl]heptanoyl}-hydrazin,

N—[(5—amino—beﬁzofuran—2—yl)karbonyl}ﬂv—{(2R)—

[ (formylhydroxyamino)methyl]heptanoyl}-hydrazin.

N-[{4-oxo0-1,2-dihydro-4H-pyrrolo[3,2,1-ijlchinolin-5-
vi)karbonyl]N-{ (2R)-[ (formylhydroxyamino)methylyheptanoyl}-
hydrazin. '

N-[{7-hydroxy-benzofuran-2-yl) karbonyl]-N"-{ (2R) -

[ {(formylhydroxyamino)methyllheptanoyll-hydrazin.

N-[ (6-methoxy-benzofuran-2-yl)acetyl]-N'-{ (2R) -
[ (formylhydroxyamino)methyl]heptanoyl}-hydrazin,

N-[ (5-acetamidobenzofuran—-2-vyl) karbonyl] -N-{ {2R) -

[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.

N*[(2,3—dihydro—benzo[1,4]dioxin—6—yl)karbonyl]—N’—{(2R)—

[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.

N-[ (3-amino-4, 6-dimethyl-furo[2, 3b]pyridin-2-yl) karbonyl}-N-
{ (2R) -[ (formylhydroxyamino)methyl}-heptanoyl}-hydrazin.

N-[ (2-methyl-5,6,7,8-tetrahydro[l, 6]lnaftyridin-3-
vl)karbonyl]-N’"—-{ (2R}~ [ (formylhydroxyamino)methyllheptanoyl}-
hydrazin.

N-[{(6-fluor-4H-benzo[l,3]dioxin-8-yl) karbonyl}-N'-{ (2R) -

[ (formylhydroxyamino)methyl]lheptanoyl-hydrazin.

N-[ (7-amino-1H-indol-2-yl) karbonyl) }-N"-{ {2R) -

[ (formylhydroxyamino)methyl]lheptanoyl}-hydrazin.

N-[(l-methyl-1,2,3,4-tetrahydro-chinolin-6-yl) karbonyl}-N'-

{ (2R) ~[ {(formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
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N'-1{{6,7,9,10,12,13,15,16-0ktahydro-5,8,11,14,17-pentaoxa-
benzocyklopentadecen-2-yl)karbonyl]-N’-{ (2R} -
[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.
N-[{2~benzo[l,3}dioxol-5-yl)acetyl]l-N"-{ (2R} -
[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.
N-pentanoyl-N’-{2~[ (formylhydroxyamino)methyl}-heptanoyl}-
hydrazin.
N-benzoyl-N’-{2-[ {(formylhydroxyamino)methyl}heptanoyl}-
hydrazin.
N-trifluoracetamido-N’-{2-[ (formylhydroxyamino)methyl]-
heptanoyl}-hydrazin.
N-[ {3-hydroxy-naftalen-2-yl)karbonyl]-N'-{2-
[ (formylhydroxyamino)methyl]heptanoyl}-hydrazin.
N-fenylacetyl-N’-{2-[ (formylhydroxyamino)methyl}heptanoyl}-
hydrazin.
N-[ (furan-2-yl)karbonyl]-N"-{ (2R)-[ (formylhydroxyamino) -

methyl lheptanoyl}-hydrazin.
N- {(4-methoxybenzoyl)-N—-{ (2R} - { (formylhydroxyamino)methyl]-

heptanoyll-hydrazin.
N-[ (1H-indol-3-yl)acetyl]-N’'-{(2R)-[ (formylhydroxyamino) -

methyllheptanoyl}-hydrazin.

N- (4-dimethylaminobenzoyl)-N’-{ (2R} ~[ {formylhydroxyamino) -
methyllheptanoyl}-hydrazin.

N- (2-hydroxybenzoyl)-N’-{ (2R) - [ (formylhydroxyamino) -
methyl]heptanoyll-hydrazin.

N-[ (pipexridin-4-yl)karbonyl] -N’-{{2R) - [ (formylhydroxyamino) -
methyl]lheptanoyl}-hydrazin.

N-[{(1,2,5, 6-tetrahydro-pyridin-3-yl)karbonyl]-N'{ (2R)-
[ {(formylhydroxyamino)methyllheptanoyl}-hydrazin.

N-[ (7-methoxy-benzofuran-2-yl1) karbonyl}-N'-{ (2R) -
[ (formylhydroxyamino)methyllheptanoyl}-hydrazin.
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N-[ (3-chlor-4-methoxy-fenyl)acetyl}-N’-{ (2R) -
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-[ (1H-pyrrol-2-yl) karbonyl]-N’-{ (2R)-[ (formylhydroxyamino) -
methyllheptanoyl}-hydrazin.
N-[ {(chinolin-7-yl)karbonyl]-N'-{ {2R) -~ { {formylhydroxyamino) -
methyl]heptanoyl}-hydrazin,
N-[(pyridin-2-yl)karbonyl]l-N'-{ {2R) ~[ (formylhydroxyamingo) -
methyl}heptanoyl}-hydrazin.
N-(4-chlor-3-methoxybenzoyl)-N-{ (2R) - [ (formylhydroxyamino) -
methyl Jheptanoyl}-hydrazin.
N- (3-methoxybenzoyl) -N’ -{ (2R) - [ {formylhydroxyamino) -
methyl]heptanoyl)-hydrazin.
N-{ (chinolin-3-yl)karbonyl}-N’-{ (2R) - [ {formylhydroxyaminec) ~
methyllheptanoyl}-hydrazin.
N-[ {(5-methyl-2-fenyl-oxazol-4-yl) -karbonyl]-N-{ (2R} -
[ (formylhydroxyamino)methyl lJheptanoyl}-hydrazin.
N-[ (chinoxalin-2-yl) karbony]-N'-{ (2R) —[ (formylhydroxyamino) —
methyl]heptanoyl}-hydrazin.
N- (fenylacetyl)-N’-{2-[ (formylhydroxyamino)methyl]-
fenylbutanoyl}-hydrazin.
N-[ (3-methoxy-chinoxalin-2-yl) karbonyl]-N'-{ (2R) -
{ (formylhydroxyamino)methyllheptanoyl}-hydrazin.
N-{ (2, 6-dimethoxypyridin-3-yl) karbonyl]-N-{(2R) -
[ (formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-{ (N”"-methylsulfonyl)-L-tyrosyl]-N'-{{2R) -
[ {(formylhydroxyamino)methyl Jheptanoyl}-hydrazin.
N-{[5-oxo-pyrrolidin- (2S)-yl]-karbonyl}-N’-{(2R)~
[ {formylhydroxyamino)methyl Jheptanoyl}-hydrazin.
N-{ (4-(pyrrol-1-yl)benzoyl]-N"-{(2R) - [ (formylhydroxyamino) -

methyl lheptanoyl}-hydrazin.
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N-(4—acetamidobenzoyl)—N'—{(2R)—[(formylhydroxyamino)—
methyl]heptanoyl}-hydrazin.
N-[ (3-cyklopentyloxy-4-methoxy)benzoyl]-N'-{ (2R) -
[(formylhydroxyamino)methyl]heptanoyl}—hydrazin.
N- (fenylacetyl)-N'-{2-[ (formylhydroxyamino)methyl]-
cyklopentylpropanoyl}-hydrazin.
N- [ (7-methoxy-benzofuran-2-yl) karbonyl]-N—-{2-
[(formylhydroxyamino)methyl]—3—cyklopentyl—propanoyl}—hydrazin.
N-[3- {morfolin-4-yl)propanoyl]-N’"-{ (2R} -
[{formylhydroxyamino)methyl]-heptanoyl}-hydrazin.
N-[ (2, 3-dihydro-benzofuran-5-yl) -karbonyl]-N'-{ (2R) -
[ (formylhydroxyamino)methyl}heptanoyl}-hydrazin.
N—[(4,6—dimethoxy—pyrimidin—2—yl)benzoyl}—N'{(2R)—
[ {(formylhydroxyamino)methyllheptanoyl}-hydrazin.
N-[(2-trifluormethyl-5,6,7,8-tetrahydro-naftyridin-2-
yl) karbonyl]-N’-{ {2R)-[ (formylhydroxyamino)methyl]heptanoyl}-
hydrazin.
N-[ {9H-beta-karbolin-3-yl) karbonyl]-N'-{ (2R) -
[ {formylhydroxyamino)methyl}heptanoyl}-hydrazin.

10. Zpusob pro létbu bakteriidlni infekce vy znacduj ici
s e t im, Ze zahrnuje podani slouleniny podle naroku 1

jedinci, ktery potfebuje 1lécbu.
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