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(57) A family of compounds having general structural
formula (I) wherein W 1s a reverse hydroxamic acid
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Z1 1S heteroarylene; preferably: R1 1s methyl, ethyl,
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Z1 est de I’heteroarylene; de préférence, R1 represente

methyle, €thyle, 1sopropyle, n-propyle ou 3,3, 3-trifluoro-
n-propyle; R2 est de I"'1sobutyle ou sec-butyle; R3 est de

I"’hydrogene; R g st du tert-butyle, sec-butyle, 1-

methoxy-1-¢thyle ou  2-(2-pyrnidylcarbonylamino)-1-
cthyle, R5 est de I'hydrogene; et R6 est du 2-thiazolyle

ou 2-pyridyle. Ces compose€s exercent une inhibition
puissance des métalloproteases, de I’enzyme convertase
du facteur de nécrose des tumeurs sans cellule, et de la
libération du facteur de nécrose des tumeurs a partir des
cellules. En outre, dans certains cas, ils inhibent la
convertase du facteur de nécrose des tumeurs et la
libération de ce facteur de nécrose des tumeurs des
cellules, de préfeérence, jusqu’aux metalloprotéases de
matrice.
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1sopropyl, n-propyl or 3,3,3-trifluoro-n-propyl; R2 1S
1sobutyl or sec-butyl; R3 1s hydrogen; R 1 1s tert-butyl,

sec-butyl, |-methoxy-1-ethyl or 2-
(2-pyridylcarbonylamino)-1-ethyl; R5 1s hydrogen; and

R6 1s 2-thiazolyl or 2-pyridyl. Such compounds show

potent mhibition of MMP’s, cell-free TNF convertase
enzyme and TNF release from cells, and 1n some cases
inhibit TNE convertase and TNF release from cells 1n
preference to matrix metalloproteases.
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A family of compounds having general structural formula (I) wherein W is a reverse hydroxamic acid group (a); Rs is hydrogen
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hydrogen; and Rg¢ is 2—thiazolyl or 2-pyridyl. Such compounds show potent inhibition of MMP’s, cell-free TNF convertase enzyme and
TNF release from cells, and in some cases inhibit TNF convertase and TNF release from cells in preference to matrix metalloproteases.

——

|

P il P ————— e e YT TR T e R - -—-—-——-———-——I

e G o CHERR A PRI 15 A SN 465 LA ORI AL I s 54 111 YOO TN AV AT U3 . ML ST I AV WAL A S D 12 4 I s 0 1 o : - S



10

15

20

25

30

35

CA 02281664 1999-08-23

WO 98/38179 PCT/EP98/01015

—ar.

REVERSE HYDROXAMATE DERIVATIVES AS METALLOPROTEASE INHIBITORS

FIELD OF THE INVENTION

T'he present- invention provides novel compounds, novel compositions,

methods of their use and methods of their manufacture, such compounds generally
pharmacologically useful as agents in those disease states alleviated by the inhibition
or antagonism of matrix metalloproteases, metalloproteases, and/or tumor necrosis
factor-alpha (TNF), which pathologically involve aberrant extracellular matrix
degradation, shedding of cell surface protein ectodomains, and/or TNF synthesis, such
disease states including arthritis, tumor metastasis and diabetes. The aforementioned
pharmacologic activities are useful in the treatment of mammals.

More specifically, the compounds of the present invention can be used in the
treatment of rheumatoid arthritis, osteoarthritis, inflammatory bowel syndromes,
periodontal disease, aberrant angiogenesis, tumor invasion and metastasis, corneal
ulceration and the complications of diabetes. At the present time, there is a need in
the areas of rheumatology, oncology, dentistry, opththalmology, gastroenterology,

cardiology, neurology, nephrology, infectious disease and endocrinology therapy for
such agents.

BACKGROUND OF THE INVENTION

The matrix metalloprotease (MMP) family of zinc endoproteases includes
fibroblast collagenase (MMP-1, collagenase-1), neutrophil collagenase (MMP-8,
collagenase-2), chondrocyte collagenase (MMP-13, collagenase-3), gelatinases A and
B (MMP’s 2 and 9), and members of the stromelysin family such as stromelysin-1
(MMP-3), stromelysin-3 (MMP-11), and matrilysin (MMP-7). These enzymes
accelerate breakdown of connective tissue by catalyzed resorption of the extracellular
matrix. This i1s a feature of diverse pathologies; therefore, inhibitors of one or more
of the matrix metalloproteases would have utility in a wide range of disease states
such as in abrogating the initiation of tumor metastasis and angiogenesis and in
halting the pathogenesis of demyelinating diseases of the nervous system, multiple
sclerosis being one example. MMP inhibitors would also find utility in diseases
involving connective tissue degradation in the joint, as occurs in osteoarthritis and
rheumatoid arthritis. MMP’s-1 and -3 have been found in elevated levels in the

synovial fluid of patients with rheumatoid arthritis and osteoarthritis.



10

15

20

25

30

CA 02281664 1999-08-23

WO 98/38179 PCT/EP98/01015

' bl - ~——

2

Collagenase-3 (MMP-13) is a member of the family of MMP’s which
preferentially digest collagen. Collagenase-3 is one of the more newly characterized
MMP’s; bilochemical studies on the recombinant protein have demonstratéd that it
cleaves type II collagen, the predominant matrix component of articular cartilage,
more efficiently than either MMP-1 or MMP-2 and that it is expressed by
chondrocytes in osteoarthritic cartilage. These data would implicate collagenase-3 as
a significant target in rheumatoid arthritis and osteoarthritis for inhibition by MMP
inhibitors.

Compounds which inhibit the activities of one or more of the matrix
metalloproteases are recognized as having therapeutic benefit in one or more
pathologies where MMP activity is upregulated, such as:

1) inﬂammatory/autoimmune diseases, which include rheumatoid arthritis,
osteoarthritis, Crohn’s disease and other inflammatory bowel diseases, periodontal
disease, gingivitis, and corneal ulceration:

11) cardiovascular diseases, which include atherosclerosis and restenosis:

v1) metabolic diseases, which includes complications of diabetes, osteoporosis, and
other disorders involving resorption of bone;

111) neurologic diseases, such as multiple sclerosis and other demyelination ailments:
1v) diseases of cancer and malignancy, including colorectal cancer and leukemias,
tumor tnvasion, and metastatic and angiogenic events thereof:

v) renal diseases, including nephrotic syndromes and glomerulonephritis; and

vi) infectious diseases, including those mediated by viruses, bacteria, and fungi.

Many 1nhibitors of matrix metalloproteases have been disclosed. including
some structure activity relationships for a series of carboxylalkylamine inhibitors.
These molecules are exemplary for MMP inhibitors in general. They generally
embody a functional group capable of tightly binding the zinc cofactor at the enzyme
active site, which is contained within a peptidic or pseudopeptide structure. Zinc
binding groups among the MMP inhibitor art have included hydroxamic acid, reverse
hydroxamic acid, thiol, carboxylate, and phosphinate.

Hydroxamate metalloprotease inhibitors disclosed in the art usually have the

tollowing general structure (I):

R, R, O
w . N MR
N
R, O R, R,
(1)
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where W 1s a zinc-chelating acyl derivative group of the formula -C(O)NHOH (which
by convention and in this application are referred to as “forward hydroxamates™) or a
zinc-chelating substituted amine group of the formula -NH(OH)C(O)R (which by
convention and in this application are referred to as “reverse hydroxamates”), where R
1s usually hydrogenor alkyl. The other substituents vary according to specifications
expressed by the art disclosure. It is understood and demonstrated that variations in
these substituents can have dramatic effects on potency and selectivities between the
matrix metalloproteases.

Suppression of MMP activity in conditions characterized by its overproduction
would be of benefit, and compounds which inhibit MMP’s would act in this manner at
a spectfic target and be useful and of benefit.

Accordingly it 1s an object of the present invention to provide a potent,
specific, orally active inhibitor of MMP’s.

T'umor necrosis factor-a (TNFa), hereinafter called “TNF”, is a mammalian
protein capable of inducing cellular effects by virtue of its interaction with specific
cellular receptors. It is initially characterized and so named due to its ability to cause
death of cancerous cells. It is produced primarily by activated monocytes and
macrophages. Human TNF is produced as a larger pro-form of 26 kD which is
processed to a secreted 17 kD mature form by proteolytic processing of the alanine-76
- valine-77 peptide bond.

Recently, certain compounds having matrix metalloprotease - inhibiting
activity have been found to inhibit the release of mature 17 kD TNF from cells.
Further, these inhibitors also protect mice from a lethal dose of endotoxin indicating
that the compounds can inhibit TNF secretion in vivo. These compounds inhibit the
cell-associated proteolytic processing of the 26 kD pro-TNF to the mature 17 kD
form. The proteolytic activity is thought to reside in an intracellular or cell-associated
specific enzyme or family of enzymes, which by convention is called a “TNE
convertase™, distinct from the matrix metalloproteases but related in that both contain
a zinc cation at the active site. TNF convertase enzymatic activity can be detected in
monocyte membrane fractions, and the enzyme activity can be inhibited by certain
matrix metalloprotease - inhibiting compounds.

Metalloprotease - like activity is also thought to contribute to the shedding of
certain cell surface protein ectodomains such as L-selectin. fibronectin, thyrotropin
stimulating hormone receptor, transforming growth factor alpha precursor, low
density lipoprotein receptor, beta amyloid precursor protein, interleukin-6 receptor
alpha subunit, Fas ligand, CD40 ligand, epidermal growth factor receptor,

.o . . : 50 anc o011 N4 18344 Inqadadq [ Indi demnd 4l Lo plagiindde i ilas
. > AN sl gt d Gt 1 it 3 ) r sl A IR 2 L dad s Torbpd s 1S G Wil an R vl aada 1 {064 ~
: X ;. ] . v ; W SEHADOFEL € el R B rd Jadd 12 1 R S a it 2 1o4) tin 54 H e | il b e |l
“ S TR VN R e LR A AR ¢ ot i A L 1 2 e | R e TS W RN O AN G K ity G § LR e F ee
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macrophage colony stimulating factor, interleukin-1 receptor type II, CD30, and
tumor necrosis factor receptors type I and 11.

INF 1s known to mediate many biological responses in vivo. Preclinical and
clinical studies in animals and humans with specific TNF neutralizing antibodies,
soluble TNF receptor constructs, and TNF detection techniques have implicated TNF
as a mediator i numerous pathologies. The compounds of the present invention by
virtue of their activity in inhibiting TNF production and/or their activity in preventing
cell surface protein ectodomain shedding should show utility in the treatment of
diverse pathologies such as:

1) 1nflammatory/autoimmune diseases, including but not limited to rheumatoid
arthritis, osteoarthritis, Crohn’s disease and other inflammatory bowel diseases and
iInflammatory gastrointestinal diseases, and systemic lupus erythematosis:

11) reperfusion injuries, such as those caused by an initial ischemic event;

111) systemic inflammatory response syndromes, including but not limited to sepsis,
burn injury, pancreatitis, and adult respiratory distress syndrome:

1v) allergic and dermatologic diseases, including but not limited to delayed type
hypersensitivity, psoriasis, asthma, eczema, allergic rhinitis, and allergic
conjunctivitis;

v) cardiovascular diseases, including but not limited to hyperlipidemia, myocardial
Infarction. atherosclerosis, and restenosis;

vi) metabolic diseases, including but not limited to osteoporosis and diabetes:

vii) neurologic diseases, including but not limited to Alzheimer’s disease, Parkinson’s
disease, multiple sclerosis, aneurism, and stroke;

vill) transplant rejection, including but not limited to organ transplant rejection and
graft versus host disease;

1x) diseases of cancer and malignancy, including but not limited to colorectal cancer
and leukemias;

X) renal diseases, including but not limited to nephrotic syndromes and
glomerulonephritis;

X1) cachexia and related wasting syndromes:

x11) infectious diseases, including but not limited to HIV iInfection and neuropathy,
Epstein-Barr viral infection, herpes viral Infection, malaria, meningitis, leprosy,
hepatitis (which includes hepatitis A, hepatitis B, and hepatitis C), infectious arthritis,
letshmaniasis, Lyme disease, and viral encephalitis:

xu1) effects of disease therapy, including but not limited to cytokine therapy,

chemotherapy, radiation therapy and therapies using anti-T-cell antibodies or

cytotoxin-antibody conjugates: and
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x1v) ocular diseases, including but not limited to macular degeneration.

Suppression of TNF activity in conditions characterized by its overproduction
would be of benefit, and compounds which inhibit TNF convertase would act in this
manner at a specific target and be useful and of benefit.

Accordingly it is another object of the present invention to provide a potent,
specific, orally active inhibitor of TNF-alpha release from monocyte cells acting via
inhibition of TNF-alpha converting enzyme (TNFc).

Suppression of shedding of cell surface protein ectodomains in conditions
characterized by an overactivity of such a shedding enzyme or enzymes would be of
benefit, and compounds which inhibit this cell surface protein ectodomain shedding
would be useful and of benefit. |

Accordingly it 1s another object of the present invention to provide a potent,
orally active inhibitor of shedding of cell surface protein ectodomains acting via

inhibition of one or more specific enzymes which mediate this proteolytic event.

SUMMARY OF THE INVENTION

In summary, the invention includes a family of compounds having the general
structural formula:

(1)

or a pharmaceutically acceptable salt, solvate, biohydrolyzable ester, biohydrolyzable
amide, affinity reagent, or prodrug thereof, wherein

W 1s a reverse hydroxamic acid group;

R Is a substituent other than hydrogen;

R4 1s a lipophilic substituent preferably with steric bulk proximal to the peptide
backbone, and;

Rg 15 a heteroaryl substituent.
Such compounds are novel and are unknown in the art and, given the
appropriate choice of R, R,, Ry, Ry, Rs, and Ry, show potent inhibition of MMP's

cell-free TNF convertase enzyme and TNF release from cells, and in some cases

9

inhibit TNF convertase and TNF release from cells in preference to matrix

metalloproteases. The heteroaryl nature of R, in combination with an appropriate

choice of Ry, R,, R3, Ry, and Rjs is beneficial in achieving increased potency against

L il 4= - - - 1 SLERRLLEE REL AAAMEr Fy s KR Y A T M L A AT 2dd e 8 LN AOAN M e TN L AL 2 I TR Pl e aldy=y Iy i Al Ay ST e g A 4 Tk laadad K J . ‘ Pt
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"TNF release from cells relative to inhibition of MMP’s. Such molecules are

potentially selective for TNF inhibition over MMP’s and may possess an improved
therapeutic profile where inhibition of one or more of the matrix metalloproteases is
associated with an adverse biological responsc or abnormal pathdlogy. The heteroaryl
nature of R in combination with an appropriate choice of R, R,, R, R, and R; 1s
also beneficial in a&hieving selective inhibition of one or more of the matrix
metalloproteases (for example, collagenase-3) in preference to TNF convertase

of the formula (II):
OH R, R,

) { O
N N R
O R, O R, R,

(H)

where R, is
—~ VW

|
A
A s .

where A, is alkylene, alkenylene, alkynylene, cycloalkylene, cycloalkenylene,
arylene, heterocyclylene, heteroarylene, or a direct bond;

Az is C(O)NR;, NR,C(0), SO,NR;, NR,S0,, NR,, S, SO, SO,, O, C(O), C(0)0,

OC(O), or a direct bond, where R, is as defined below;

A3 1s alkylene, alkenylene, alkynylene, cycloalkylene, cycloalkenylene, arylene,
heterocyclylene, heteroarylene, or a direct bond;

A4 1s alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocyclyl, heteroaryl, aryl,
NRgR, ORg, or hydrogen, where R, and R, are as defined below:

R2 1S
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where D, is dlkylcne, alkenylene, alkynylene, cycloalkylene, cycloalkenylene,
heterocyclylene, NR,(O)C, NR,,, S, SO, §0,, O, O(0)C, or a direct bond, where
R, i3 as defined below: | :

D, is S, SO, SO,, O, C(0), C(0)0, 0C(0), C(O)NR,,, NR,,C(0), NR,,, or a direct
bond, where R, is as defined below;

D; is alkylene, alkenylene, alkynylene, cycloalkylene, cycloalkenylene,
heterocyclylene, S, SO, S0, O, C(0), C(0)0, OC(0), C(O)NR,,, NR,;,C(0),
SO,NR,, NR,S0,, NR;,, or a direct bond, where R, is as defined below;

D, is alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocyclyl, OR};, or
hydrogen, where R, is as defined below;

R; is hydrogen or lower alkyl;

R, is
— zr\/vv
£, =

E

E,~ °

Eg/ E5
I

E,

where E, is alkylene, alkenylene, alkynylene, cycloalkylene, cycloalkenylene, arylene,
heterocyclylene, heteroarylene, C(O)NR,,, NR,C(0O), C(0), C(O)O, 0C(0), or a
direct bond, where R, is as defined below; '

E; is alkylene, alkenylene, alkynylene, cycloalkylene, cycloalkenylene, arylene,
heterocyclylene, heteroarylene, NR s, S, S0, SO,, 0, C(0), C(0)0, OC(0), or a direct
bond, where R is as defined below; |

E; is alkylene, alkenylene, alkynylene, cycloalkylene, cycloalkenylene, arylene,
heterocyclylene, heteroarylene, NRy, S, SO, SO,, 0, C(0), C(0)0, OC(0),

~ A/
R15 ™~ '//L . R17 R17 AN N \:K\N ~ R16

N N
-
or a direct bond, where R and R,; are as defined beiow:

E, is alkylene, alkenylene, alkynylene, cycloalkylene, cycloalkenylene, arylene,
heterocyclylene, heteroarylene, NRy, S, SO, SO,, O, C(0), C(0)0, OC(0),

N . mwﬂmmwlqnuw el od Mgy d i pH A Gvn s n i e (bl | e o el i o] 3y fpearba au re { gl (s anaqadad s a i e
il L} d
ROt + M o g I 14 IR | 04 R 1k WA 1P Mm'w‘mmm“mmm
“‘mmm"ﬂaw THETON A A Y T ( (R Wﬁm"‘m’hmmmﬁ“’-“4mI’N'im"‘m‘mww
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or a direct bond, where R;; and R, are as defined below;

Es is alkylene, alkenylene, alkynylene, cycloalkylene, cycloalkenylene, arylene,
heterocyclylene, heteroarylene, NR,,, S, S0, SO,, 0, C(0), C(0)0, 0C(0),

-~ AN
B
Rm\NIN’Rz‘ R21\N N~ 2

I '
VVL\p - ;V\r.“

or a direct bond, where R,, and R,, are as defined below;

E¢ 1s alkylene, alkenylene, alkynylene, cycloalkylene, cycloalkenylene, arylene,
heterocyclylene, heteroarylene, NRy,, S, SO, S0,, O, C(0), C(0)O, OC(0), or a direct
bond, where R,, is as defined below:

E; is hydrogen, NRy;R,,, OR,;, SRy3, SORy;, SO,R,;, alkyl, alkenyl, alkynyl,

cycloalkyl, cycloalkenyl, heterocyclyl, aryl, or heteroaryl, where R,; and R,, are as
defined below:;

Rs 1S
hydrogen or lower alkyl;

Rg is
P 4
Zf >

2,

\ii'
where Z, is heteroarylene:

Z, is lower alkylene, lower alkenylene, lower alkynylene, cycloalkylene,
cycloalkenylene, arylene, heterocyclylene, heteroarylene, C(O)NR,;5, NR,sC(0),
SO,NR;s, NR,sS0,, NR,, S, SO, SO,, O, C(0), C(0)0, OC(0), or a direct bond,
where R;; is as defined below:

Zy is lower alkylene, lower alkenylene, lower alkynylene, cycloalkylene,
cycloalkenylene, arylene, heterocyclylene, heteroarylene, C(O)NRys, NR,(C(0),
SO,NRy6, NRySO,, NR,, S, SO, 50,, 0, C(0), C(0)0, OC(0), or a direct bond,
where Ry¢ is as defined below:

Zy 1s lower alkylene, lower alkenylene, lower alkynylene, cycloalkylene,
cycloalkenylene, arylene, heterocyclylene, heteroarylene, C(O)NR27, NR,,C(O),
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SO,NR,-, NR,,S0,, NR,,, S, SO, SO,, O, C(0), C(0)0, OC(0), or a direct bond,
where R,, is as defined below:

Zs is alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocyclyl, heteroaryl, aryl,
NR24R;z9, ORys, or hydrogen, where R,5 and Ry, are as defined below;

R‘h RG’ RO’ RM& Rl.’n RIG’ Rl7’ RIB* RIS?’ RZO’ R2ls R22’ R23’ R24’ R25: R26s RZ'h R28’ and
R,y are, independently, hydrogen, alkyl, alkynyl, alkenyl, cycloalkyl, cycloalkenyl,
aryl, heterocyclyl, or heteroaryl;

Rio» Ry, Ry, and R,y are, independently, hydrogen, alkyl, alkynyl, alkenyl,
cycloalkyl, cycloalkenyl, or heterocyclyl;

or a pharmaceutically acceptable salt, solvate, biohydrolyzable ester, biohydrolyzable
amide, affinity reagent, or prodrug thereof.

Compounds of the present invention which are currently preferred for their high
biological activity are listed below in Tables 1A, 1B and 1C; variables below are with
reference to the generic structure (I):

For the sake of clarity there is no Example 50 in Table 1A below.
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Compounds of the present invention which are currently preferred for their
biological activity are listed by name below in Tables 2A, 2B and 2C.

For the sake of clarity there is no Example 50 in Table 2A below.

5 g
Table 2A
Chemical Name

1 (2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1 -propyl)pentanoic
Acid [(15)-5-Benzyloxycarbonylamino-1-(1,3,4-thiadiazol-2-
ylcarbamoyl)-1 -pentyljamide

2 (2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1 -propyl)hexanoic Acid
[(15)-5-Benzyloxycarbonylamino-1-(1,3 -pyrimidin-2-ylcarbamoyl)-1-
pentyljamide

3 (2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1 -propyl)hexanoic Acid
[(1R)-2-Methyl-2-(2-benzyloxycarbonylamino-1 -ethylsulfanyl)-1-(1,3-
thiazol-2-ylcarbamoyl)-1-propyljamide B

4 (2R,3S)-3-(Formyl-hydroxyamino)-2-(2-methyl-1 -propyl)hexanoic Acid
[(15)-4-(1,3-Pyrimidin-2-yl)amino-1-(1 ,3-thiazol-2-ylcarbamoyl)-1-
butyl]jamide

5 (2R,35)-3~(Formyl-hydroxyamino)-2-(2-methyi-1 -butyl)hexanoic Acid
[(15)-5-Benzyloxycarbonylamino-1-(1 ,3-thiazol-2-ylcarbamoyl)-1-

] pentyl]amide o -

6 (2R,38)-3-(F orrnyl-hydroxyamino)-2—[(2R)-2-butyl]butanoic Acid [(19)-
J-Benzyloxycarbonylamino-1-(2-pyridylcarbamoyl)-1 -pentyljamide

7 (2R,38)-3—(Fonnyl-hydroxyarnino)-2-(cyclohexylmethyl)hexanoic Acid

| [(15)-5-Benzyloxycarbonylamino-1-(1 ,3-thiazol-2-ylcarbamoyl)-1-
| pentyljamide

8 | (2R,38)-3-(Formyl-hydroxyarnino)-2-(cyclohexylmethyl)hexanoic Acid
[(15)-5-Benzyloxycarbonylamino-1-(1,3 ,4-thiadiazol-2-ylcarbamoyl)-1-
pentyljamide

(2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1 -propyl)butanoic Acid
1(15)-2,2-Dimethyl-1-(1,3-thiazol-2-ylcarbamoyl)- -propyljamide
10 (2R,BS)-3~(Formyl-hydroxyamino)-2-(cyclohexylmethyl)pentanoic Acid
[(15)-5-Benzyloxycarbonylamino-1 -(2-pyridylcarbamoyl)-1-
pentylJamide

11 (2R,3S)-3-(Formyl-hydroxyamino)-Z-(cyclohexylmethyl)hexanoic A::id

Ll i ’ . ™l PR R Lt L 1010 DT S L LT T Srhl |1 2 D LR A0 01 1 AT B 1 13 A S 1 s ST M S s St )40 il atbad s iy d 10 20 a1 o a1 S onal <444ty G oL Y 10 14 Ta B 144 1 s et s
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36

[(1R)-2-Methyl-2-((3-amino-1,2,4-triazol-5-ylamino)- 1 -ethylsulfanyl)-
1-(1,3-thiazol-2-ylcarbamoyl)-1-propyljamide

(2R,35)-3-(Formyl-hydroxyamino)-2-(cyclopropylmethyl)hexanoic

Acid [(15)-2,2-Dimethyl-1-(1,3, thiazol-2-ylcarbamoyl)-1-propyljamide
(2R,35)-3~(Formyl-hydroxyamino)-2-(cyclohexylmethyl)hexanoic Acid
[(1R)-2-Methyl-2-((2-pyridylmethoxycarbonylamino)-1-ethylsulfanyl)-

1-(1,3-thiazol-2-ylcarbamoyl)-1-propyl}amide

PCT/EP98/01015

(2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1-propyl)hexanoic Acid
[(1R)-2-Methyl-2-((2-pyridylmethoxycarbonylamino)-1-ethylsulfanyl)-
1-(1,3-thiazol-2-ylcarbamoyl)-1-propyl]amide

(2R,35)-3-(Formyl-hydroxyamino)-2-(2-(3-cyclopentenyl)-1-ethyl)-
hexanoic Acid
[(15)-2,2-Dimethyl-1-(1,3,thiazol-2-ylcarbamoyl)propyljamide
(2R,35)-3-(Formyl-hydroxyamino)-2-(cyclopentylmethyl)hexanoic Acid

17

[(15)-2,2-Dimethyl-1-(1 3, thiazol-2-ylc§rbamoyl)- I-propyljamide J
(2R,35)-3-(Formyl-hydroxyamino)-2-(4-isopropyl-1-

cyclohexylmethyl)hexanoic Acid
1(15)-2,2-Dimethyl-1-(1 3 ,4-t£iadiazol-2-ylcar_l?_amoyl)- I-propyljamide

18

19

20

21

22

23

24

(2R,3S)-3-(Form‘yl-hydroxyamino)-2-(2~cy010pentyl- 1-ethyl)hexanoic
Acid [(15)-2,2-Dimethyl-1-(1,3, thigzol-2-ylcarbamo_yl)prOpyl]amide

(2R,35)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethyl)hexanoic Acid
[(1S,2R)-2-Methoxy-1-(1,3-thiazol-2-ylcarbamoyl)-1 -propyljamide

P

(2R,35)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethyl)hexanoic Acid
[(1R)-2-Methyl-2-(2-(cyanoimino-propylamino)methylamino-1-
ethylsulfanyl)-1-(1,3-thiazol-2-ylcarbamoyl)-1-propyljamide
(2R,35)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethvl)hexanoic Acid
[(1R)-2-Methyl-2-(1-butylsulfanyl)-1-(1,3-thiazol-2-ylcarbamoyl)-1-
propyljamide

(2R,35)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethylhexanoic Acid
[(1R)-2-Methyl-2-(4-cyanobenzylsulfanyl)-1-(1,3-thiazol-2-
ylcarbamoyl)-1-propyljamide '

(2R,35)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethyl)hexanoic Acid
[(1R)-2-Methyl-2-(2-ethoxycarbonylamino-1-ethylsulfanyl)-1-(1,3-
thiazol-2-ylcarbamoyl)- | -propyl]Jamide

| (2R,35)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethyl)hexanoic Acid

[(1R)-2-Methyl-2-(2-(2-ethoxy)ethoxy)-1-ethylsulfanyl)-1-(1,3-thiazol-
2-ylcarbamoyl)-1-propyllamide
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(2R,3S)-3-(Formyl-hydroxyamino)-2-(3-pentyl)hexanoic Acid [(1S5)-5-
Benzyloxycarbonylamino-1-(1 ,3-thiazol-2-ylcarbamoyl)-1-pentylJamide
26 (2R,3S)-3-(Formyl-hydroxyamino)~2-(2-methyl-1 -propyl)hexanoic Acid
[(1R)-2-Methyl-2-(2-((2-ethoxy)ethoxy)-1 -ethylsulfanyl)-1-(1,3-thiazol-
2-ylcarbamoyl)propyljamide B o
27 (2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1 -propylhexanoic Acid
[(1R)-2-Methyl-2-(2-ethoxycarbonylamino-1 -ethylsulfanyl)-1-(1,3-
thiazol-2-ylcarbamoyl)-1-propyl]-amide

28 (2R,385)-3-(F ormyl-hydroxyamino)-2-(cyclohexylmethyl)hexanoic Acid
1(15)-2,2-Dimethyl-1-(1,3 ,4-thiadiazol-2-ylcarbamoyl)-1-propyljamide

29 (2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1 -propyl)hexanoic Acid
[(1R)-2-Methyl-2-methylsulfanyl-1-(1 ,3-thiazol-2-ylcarbamoyl)-1-
propyljamide

30 (2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1 -propyl)hexanoic Acid
[(15)-5-(2-Pyridylcarbonylamino-1-(1 ,3-thiazol-2-ylcarbamoyl)-1-

pentyl]amide

31 (2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1 -propyl)hexanoic Acid
[(15)-5-Ethoxycarbonylamino-1-(1 ,3-thiazol-2-ylcarbamoyl)-1-

| pentyljamide

32 (2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1 -propyl)hexanoic Acid

[(15)-4-(4-Trifluoromethyl-1,3-pyrimidin-2-yl)amino-1 -(1,3-thiazol-2-

ylcarbamoyl)-1-butyl}lamide

33 (2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1 -propyl)hexanoic Acid

[(15)-5-(4-Trifluoromethyl-1,3-pyrimidin-2-yl)amino-1-(1,3-thiazol-2-

ylcarbamoyl)-1-pentyljamide

.. gy

34 3-(Formyl-hydroxyamino)-2-cyclohexylhexanoic Acid
1(15)-2,2-Dimethyl-1-(2-pyridylcarbamoyl)- 1-propyl]amide

35 (2R ,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1 -propyl)hexanoic Acid
[(15)-2,2-Dimethyl-1-(1 ,3-thiazol-2-ylcarbamoyl)-ﬂl -propyl]amide

36 (2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1 -propyl)hexanoic Acid
[(15)-5-Acetylamino-1-(1 ,3-thiazol-2-ylcarbamoyl)-1-pentyl]amide

37 (2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1 -propyl)hexanoic Acid
[(15)-5-cyclopentylacetylamino-1-(1,3 -thiazol-2-ylcarbamoyl)-1-
pentyl]amide -

38 (2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1 -propyl)hexanoic Acid

[(15)-5-(3-methoxybenzoyl)amino-1-( 1 ,3-th1azol-2-ylcarbamoyl)-1 -
pentyl]Jamide
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39 (2R,35)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethyl)hexanoic Acid
[(15)-2-(3-Pyridyl)-1-(1,3-thiazol-2-ylcarbamoyl)-1-ethylJamide

40 (2R,35)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethyDhexanoic Acid
[(15)-2,2-Dimethyl-1-(1,3-thiazol-2-ylcarbamoyl)-1-propyljamide

41 (2R,3S5)-4-Phenyl-3-(formyl-hydroxyamino)-2-(2-methyl-1-
propyl)butanoic Acid |

[(15)-4-(Imino-(2,3,6-trimethyl-4-methoxybenzenesulfonylamino))-
methylamino-1-(1,3-thiazol-2-ylcarbamoyl)-1-butyljamide

42 (2R,3R)-4-(3-Pyridyloxy)-3-(formyl-hydroxyamino)-2-(2-methyl-1-

propyl)butanoic Acid

[(15,28)-2-methyl-1-(2-pyridylcarbamoyl)-1-butyl}jamide

43 (2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1-propyl)hexanoic Acid
[(15)-4-(Imino-(2,3,6-trimethyl-4-methoxybenzenesulfonylamino))-

methylamino-1-(1,3-thiazol-2-ylcarbamoyl)-1 -butyljamide

44 (2R,3R)-4-(Thiophen-2-ylsultanyl)-3-(formyl-hydroxyamino)-2-(2-
methyl-1-propyl)butanoic Acid
[(15,25)-2-methyl-1-(2-pyridylcarbamoyl)-1 -butylJamide

45 (2R,3R)-4-Phenylsulfanyl-3-(formyl-hydroxyamino)-2-(2-methyl-1-
propyl)butanoic Acid
[(15,25)-2-Methyl-1-(2-pyridylcarbamoyl)-1-butyl]amide o ]

46 3-(Formyl-hydroxyamino)-2-(2-methyl-1-propyl)pentanoic Acid [(15)-
2,2-dimethyl-1-(2-pyrnidylcarbamoyl)-1-propyllamide

47 (25,3 R)-3-(Formyl-hydroxyamino)-2-(2-methyl-1-propyl)pentanoic
Acid [(15)-2,2-Dimethyl-1-(2-pyridylcarbamoyl)-1-propyljamide

(2R,35)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethyl)pentanoic Acid
[(15,25)-2-Methyl-1-(2-pyridylcarbamoyl)-1-butyljamide

49 (2R,3S5)-5-Benzyloxy-3-(formyl-hydroxyamino)-2-(2-methyl-1-

propyl)pentanoic Acid
i [(15)-2,2-Dimethyl-1-(1,3-thiazol-2-ylcarbamoyl)-1-propyljamide

51 (2R,38)-3-(Formyl-hydroxyamino)-2-(2-methyl-1-propyl)butanoic Acid
[(15)-2-(Thiophen-2-yl)-1-(1,3-thiazol-2-ylcarbamoyl)- I-ethyljamide

52 (2R,3S5)-3-(Formyl-hydroxyamino)-2-(2-methyl-1-propyl)pentanoic

Acid [(15)-5-Benzyloxycarbonylamino-1-(5-methyl-1,2-isoxazol-3-
ylcarbamoyl)-1-pentyljamide

33 (2R,3R)-4-Benzyloxy-3-(formyl-hydroxyamino)-2-(2-methyl-1-
propyl)butanoic Acid {[(15)-5-Benzyloxycarbonylamino-1-(1,3-thiazol-
2-ylcarbamoyl)-1-pentyljamide
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(2R,3R)-4-Benzyloxy-3-(F ormyl-hydroxyamino)-2-(2-methyl-1-
propyl)butanoic Acid [(1S5)-2,2-Dimethyl-1-(1 ,3-th1azol-2-ylcarbamoyl)-
I-propyljamide | '

(2R,3S)-7-Methyl-3-(formyl-hydroxyamino)-z-(2-methyl- -
propyl)octanoic Acid [(15)-5-Benzyloxycarbonylamino-1-(2-
pyridylcarbamoyl)-1-pentyl]amide
(2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1 -propyl)hexanoic Acid

5

5

S
[(15)-2,2-Dimethyl-1-(2-pyridylcarbamoyl)- 1 -propyl]amide

5 (2R,3S)-4~Phenyl-3-(formyl~hydroxyamino)-2-(2-methyl— I-
propyl)butanoic Acid [(1S5)-2,2-Dimethyl-1-(1 ,3-th1azol-2-ylcarbamoyl)-
1-propyl}jamide

5

5

6

. (2R,38)-4-Phenyl-3-(formyl-hydroxyamino)-2-(2-methyl-1-
propyl)butanoic Acid [(1S)-5-Benzyloxycarbonylamino-1 -(1,3-thiazol-
2-ylcarbamoyl)-1-pentyljamide
(2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1 -propyl)butanoic Acid
[(15)-4-(Imino-(2,3,6-trimethyl-4-

methoxybenzenesulfonylamino))methylamino-1-(1,3-thiazol-2-

ylcarbamoyl)-1-butyl]Jamide
(3S)-4-Methyl-3-(formyl-hydroxyamino)-2-(2-methyl- ] -
propyl)pentanoic  Acid [(1S,25)-2-Methyl-1 -(2-pyridylcarbamoyl)- |-
butyljamide ]
(2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1 -propyl)hexanoic Acid
. [(18)-5-Benzyloxycarbonylamino-1-(1 ,3-thiazol-2-ylcarbamoyl)-1-

pentyljamide

60

4
S
6
7
8
9
]
2

(2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1 -butyl)hexanoic Acid
[(15)-2,2-Dimethyl-1-(2-pyridylcarbamoyl)-1 -propyljamide
(2R,38)-3-(Formyl-hydroxyamino)-2-(2-methyl-1 -butyl)hexanoic Acid
[(15)-5-Benzyloxycarbonylamino-1 -(2-pyridylcarbamoyl)-1-
pentyljamide B
| (2R,35)-7-Methyl-3-(formyl-hydroxyamino)-2-
(cyclohexylmethyl)octanoic Acid [(15)-5 -Benzyloxycarbonylamino-1-
(1,3-thiazol-2-ylcarbamoyl)-1-pentyljamide
65 (2R,38)-7-Methyl-3 -(formyl-hydroxyamino)-2-(2-methyl-1-
propyljoctanoic Acid [(15)-2,2-Dimethyl-1-(1,3 -thiazol-2-ylcarbamoyl)-
1-propyl]amide

6

64

66 (2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1 ~-propyl)pentanoic
Acid [(15)-2,2-Dimethyl-1-(2-pyridylcarbamoyl)-1 -propyllamide
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(2R,35)-5-(2-Tetrahydrofuryl)-3-(formyl-hydroxyamino)-2-(2-methyl-1-
propyl)pentanoic  Acid  [(15,25)-2-Methyl-1-(2-pyridylcarbamoyl)-1-
butyljamide | '

(2R,3S5)-3-(Formyl-hydroxyamino)-2-(2-methyl-1-propyl)butanoic Acid
[(15)-5-Benzyloxycarbonylamino-1-(2-pyridylcarbamoyl)-1-
pentyljamide

(2R,35)-3-(Formyl-hydroxyamino)-2-(3-cyclohexyl-1-propyl)butanoic
Acid [(15)-5-Benzyloxycarbonylamino-1-(2-pyridylcarbamoyl)-1-
pentyl]jamide

(2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1-propyl)pentanoic
Acid [(15)-5-Benzyloxycarbonylamino-1-(2-pyridylcarbamoyl)-1-
pentyl]amide

(2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1-propyl)pentanoic

| Acid [(15)-5-Benzyloxycarbonylamino-1-(1,3-thiazol-2-ylcarbamoyl)-1-

pentyljamide

(2R,3S8)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethyl)butanoic Acid
[(15)-5-Benzyloxycarbonylamino-1-(2-pyridylcarbamoyl)-1-
pentyljamide

(2R,3S5)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethyl)butanoic Acid
[(15)-5-Benzyloxycarbonylamino-1-(1,3-thiazol-2-ylcarbamoyl)-1-

pentyljamide

(2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1-propyl)butanoic Acid
[(15)-2-(3-Pyridyl)-1 -(2-pyridylcarbamoyl)-1-ethyl]amide

PCT/EP98/01015

(2R,38)-3-(Formyl-hydroxyamino)-2-(3-methyl-1-butyl)butanoic  Acid
((15)-2,2-Dimethyl-1-(2-pyridylcarbamoyl)-1-propyl}amide
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Table 2B

Chemical Name

(2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1-propyl)-4-
methylpéntanoic  Acid  [(15,25)-2-Methyl-1 -(2-pyridylcarbamoyl)-1-
butyl]amide «

(2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1 -propyl)-6,6,6-
trifluorohexanoic Acid [(15,2R)-2-Methoxy-1-(1,3-thiazol-2-
ylcarbamoyl)-1-propyljamide

(2R ,3S)-3-(Formyl-hydroxyamino)-2-(2-methyl- 1-propyl)-4-
methylpentanoic Acid [(15)-3-(2-Pyridylcarbonylamino)-1 -(1,3-thiazol-
2-ylcarbamoyl)- 1 -propyl]amide

80 (2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1 -propyl)-6,6,6-
trifluorohexanoic  Acid [(15,25)-2-Methyl-1 -(2-pyridyicarbamoyl)-1-
butyl_]_g_r_n_ide
- (2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1-propyl)butanoic Acid
L(15,2R)-2-Methoxy-1-(1,3-thiazol-2-ylcarbamoyl)-1 -propyl]amide
(2R,35)-3-(Formyl-hydroxyamino)-2-[(2R)-2-butyl]butanoic Acid [(15)-
2,2-Dimethyl-1-(1,3-thiazol-2-ylcarbamoyl)-1 -propyljamide
83 (2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1 -propyl)-6,6,6-
trifluorohexanoic Acid {(15,25)-2-Methyl-1-(1,3-thiazol-2-
ylcarbamoyl)-1-butyljamide

76
77
78 (2R,38)-3-(Formyl-hydroxyamino)-2-(2-methyl-1 -propyl)pentanoic
Acid [(15)-2,2-Dimethyl-1-(1,3-thiazol-2-ylcarbamoy!)-] -propyl]jamide
79
81
2

8
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Table 2C

Chemical Name

84 (2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1-propyl)butanoic  Acid
[(15,25)-2-Methyl-1 -(2-pyridylcarbamoyl)-1-butyljJamide )

83 (2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1-butyl)butanoic Acid

86

[(15,2R)-2-Methoxy-1-(1,3-thiazol-2-ylcarbamoyl)-1-propyl]amide -

(2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1-propyl)butanoic  Acid

[(15,2R)-2-Hydroxy-1-(1,3-thiazol-2-ylcarbamoyl)-1-propyl]jamide

87 (2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1-butyl)butanoic Acid

[(15,2R)-2-Hydroxy-1-(1,3-thiazol-2-ylcarbamoyl)-1-propylJamide B

88 (2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1-propyl)-4-

methylpentanoic  Acid [(1S,2R)-2-(2-Pyridylmethoxy)-1-(1,3-thiazol-2-

| ylcarbamoyl)-1-propyl]amide

' (2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1-propyhexanoic  Acid
[(15,25)-2-Methyl-1-(1,3-thiazol-2-ylcarbamoyl)-1-butyl Jamide
(2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1-propyl)-4-
methylpentanoic Acid [(15)-3,3-Dimethyl-1-(1,3-thiazol-2-ylcarbamoyl)-
1-butyl]amide

91 (2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1-propyl)butanoic  Acid
[(1R)-2-Methyl-2-methylsulfenyl-1-(1,3-thiazol-2-ylcarbamoyl)-1-
propyljamide

92 (2R,38)-3~(Formyl-hydroxyamino)-2-(2-methyl-1-propyl)-6,6,6-

tritluorohexanoic Acid [(1R)-2-Methyl-2-methylsulfenyl-1-(1,3-thiazol-2-
ylcarbamoyl)-1-propyl]jamide
93 (2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl- 1 -propyl)-4-
methylpentanoic Acid [(1S)-3-(4-Morpholinesulfonyl)-1-(1,3-thiazol-2-
ylcarbamoyl)-1-propyljamide .

94 (2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1-propyl)butanoic ~ Acid
[(15)-2-Methyl-1-(1,3-thiazol-2-ylcarbamoyl)-1 -propyljamide
95 (2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1-propyl)hexanoic  Acid

[(15)-3-(4-Morpholinesulfonyl)-1-(1,3-thiazol-2-ylcarbamoyl)-1-
propyllamide
(2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1-propyl)-6.,6,6-
trifluorohexanoic  Acid [(1S)-3-(4-Morpholinesulfonyl)-1-(1,3-thiazol-2-
ylcarbamoyl)-1-propyljamide

(2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1-propyl)butanoic  Acid
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[(15,25)-2-Methyl-1-(1 ,3-thiazol-2-ylcarbamoyl)-1-butyljamide

(2R,35)-3 -(Formyl-hydroxyamino)-2-(2-methyl-1 -propyl)-6,6,6-
trifluorohexanoic Acid [(1R)-2-Methyl-2-methyisulfanyl-1-(1,3-thiazol-2-

ylcarbamoyl)-1-propylJamide

(2R,35)-3 -(Formyl-hydroxyamino)-2-(2-methyl-1 -propyl)-4-
methylpentanoic Acid [(1 3,2R)-2-Hydroxy-1-(1 ,3-thiazol-2-ylcarbamoyl)-

I-propyl}amide

(2R,BS)-3-(Formyl-hydroxyamino)~2-(cyclohexylmethyl)hexanoic Acid
[(15)-2-(4-Ethoxycarbonylpiperazine-1 -ylcarbonyl)-1-(1,3-thiazol-2-

ylcarbamoyl)-1-ethyljamide

101 (2R,3S)-3-(Formyl-hydroxyamino)-2-—(2-methyl- 1-propyl)pentanoic
Acid[(15,25)-2-Methyl-1-(1,3 -thiazol-2-ylcarbamoyl)-1 -butyljamide
102 (2R,3S)-3-(Fonnyl-hydroxyamino)-Z-[(2R)-2-butyl]butanoic Acid [(185)-

2,2-Dimethyl-5-ethoxycarbonylamino-1-(1,3 -thi1azol-2-ylcarbamoyl)-1-
pentyl]amide

_—
103 (2R,385)-3-(F ormyl-hydroxyamino)-2-(2-methyl-1-propyl)-6.6.6-

tritluorohexanoic Acid [( 15)-2,2-Dimethyl-1-(1 ,3-thtazol-2-ylcarbamoy!l)-
l-propyl]jamide

104 (2R,35)-3 -(Formyl-hydroxyamino)-2-[(2R)-2-butyl]butanoic Acid
[(15,25)-2-Methyl-1-(1 ,3-thiazol-2-ylcarbamoyl)-1-butyl]amide
105 (2R,38)-3-(F ormyl-hydroxyamino)-2-(2-methyl-1 -propyDhexanoic  Acid

[(15)-4-(Amino-(methanesul fonylimino))methylamino-1-(1,3-thiazol-2-
ylcarbamoyl)-1-butyllamide

106 (2R,385)-3-(Formyl-hydroxyamino)-2-(2-methyl- | -propyl)-4-
methylpentanoic Acid [(185)-4-(Amino-
(methanesulfonylimino))methylamino-1 -(1,3-thiazol-2-ylcarbamoyl)-1-
butyl]amide |

107 (2R,3S)-3~(Formyl-hydroxyamino)-2-(cyclohexylmethyl)hexanoic Acid

[(15)-3-(4-(2-Furyl)carbonylpiperazine- ] -ylcarbonyl)-1-(1,3-thiazo}-2-
ylcarbamoyl)-1-propylJamide

108 (2R,38)-3~( Formyl-hydroxyamino)-2-(cyclohexylmethyl)-4-
methylpentanoic  Acid  [( 15)-3-Ethoxycarbonylamino)-1-(1,3-thiazol-2-
ylcarbamoyl)-1-propyljamide

(2R,3S)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethyl)hexanoic ;ﬂxcid
[(15)-4-Ethoxycarbonylamino)-1-(1 ,3-th1azol-2-ylcarbamoyl)-1-

(2R,3S)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethyl)hexanoic Acid
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[(1S5)-3-(4-Ethoxycarbonylpiperazine-1-ylsulfonyl)-1-(1,3-thiazol-2-
ylcarbamoyl)-1-propyljamide

(2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1-propyl)butanoic” Acid
[1-Phenyl-1-(1,3-thiazol-2-ylcarbamoyl)methyl]amide

(2R,35)-3«(Formyl-hydroxyamino)-2-(cyclohexylmethyl)hexanoic ~ Acid
[(15)-3-(1-Piperidinylcarbonyl)-1-(1,3-thiazol-2-ylcarbamoyl)-1-

(2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1-propyl)-4-
methylpentanoic Acid [(1S5,25)-2-methyl-1-(1,3-thiazol-2-ylcarbamoyl)-1-

(2R,35)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethyl)-6,6,6- r
trifluorohexanoic Acid [(1S8,2R)-2-Methoxy-1-(1,3-thiazol-2-
ylcarbamoyl)-1-propyl jamide

(2R,35)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethyl)-6,6,6-

| trifluorohexanoic Acid ((15,2R)-2-Hydroxy-1-(1,3-thiazol-2-

ylcarbamoyl)-1-propyljamide B

——

(2R,35)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethyl)-4-
methylpentanoic Acid [(1S)-3-(2-Pyridylcarbonylamino)-1-(1,3-thiazol-2-
ylcarbamoyi)-1-propyl}amide

(2R,3S)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethyl)hexan—(;ic _Acid
[(15)-3-(2-Pyridylcarbonylamino)-1-(1,3-thiazol-2-ylcarbamoyl)-1-

(2R,35)-3-(Foxmyl-hydroxyamino)-2-(cyclohexylrnethyl)l;xangic Acid
[(15)-3-(Imino-(amino))methylaminoxy-1-(1,3-thiazol-2-ylcarbamoyl)-1-

(2R,35)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethyl)hexanoic  Acid
[(15)-5-(1,3-Pyrimidin-2-yl)amino-1-(1,3-thiazol-2-ylcarbamoyl)-1-

(2R,35)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethyl)hexanoic  Acid
1(15)-4-(2-Pyndylcarbonylamino)-1-(1,3-thiazol-2-ylcarbamoyl)-1-

(2R,3S)-3-(F0rmyl—hydroxyamino)-2-(cyclohexylm;hyl)-_él-
methylpentanoic Acid [(15)-2-Hydroxy-1-(1,3-thiazol-2-ylcarbamoy!)-1-

111
112

propyl]amide
113

butyljamide
114
115
116
117

propyljamide
118

propyl]amide
119

pentyl}amide
120

butyl]amide
121

ethyl}amide
122

(2R,35)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethyl)-4- )
methylpentanoic Acid [(15)-2-Methoxy-1-(1,3-thiazol-2-ylcarbamoy!)-1-
ethyl]amide
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(2R,3S)-3-(Formyl-hydro'xyamino)—2-(cyclohexylmethyl)hexanoic Acid
[(15)-4-(1,3-Pyrimidin-2-yl)amino-1-(1 ,3-thiazol-2-ylcarbamoyl)-1-
butyl]amide | | ’
(2R,3S)-3-(Formy1-hydroxyamino)-2-(cyclohexylmethyl)hexanoic Acid
[(15)-5-Ethoxycarbonylamino-1-(1,3 -th1azol-2-ylcarbamoyl)-1-
pentyl]Jamide

(2R,35)-3-(F ormyl-hydroxyamino)-2-(cyclohexylmethyl)hexanoic  Acid
[(15)-3-(4-Ethoxycarbonylpiperazine-1 -ylcarbonyl)-1-(1,3-thiazol-2-

ylcarbamoyl)-1-propyl}amide

125

(2R,3S)-3~(F0nnyl-hydroxyamino)-2-[(2R)-2-butyl]butanoic Acid [(15)-5-
127
129

(2-Pyridylcarbonylamino)-1-(1 ,3-th1azol-2-ylcarbamoyl)-1-pentyl}amide
(2R,35)-3-(F ormyl-hydroxyamino)-2-(cyclohexylmethyl)hexanoic  Acid
[(15)-3-(4-Morpholinesulfonyl)-1-(1,3 -thiazol-2-ylcarbamoyl)-1-
propyl}amide

(2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1 -propylhexanoic  Acid

[( 15)-4-(Imino-(2-pyridinesulfonylamino))methylamino-1 -(1,3-thiazol-2-
ylcarbamoyl)-1-butyl}lamide

(2R,3S)-3-(Formyl-hydroxyamino)—2-(cyclohexylrnethyl)hexanoic A;d
[(18)-5-(2-Pyridylcarbonylamino)-1-(1 ,3-thiazol-2-ylcarbamoyl)-1-

| pentyljamide -
130 | (2R,35)-3 ~(Formyl-hydroxyamino)-2-(cycloilexylmethyl)hexanoic Acid
[(15)-3-Hydroxy-1-(1,3-thiazol-2-ylcarbamoy)-1 -propyljamide

——

(2R,3S)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethyl)hexanoic Acid
[(15)-3-Ethylcarbamoyloxy-1-(1,3-thiazo I-2-ylcarbamoyl)-1-propyl]amide

132 (2R,38)-3-(F ormyl-hydroxyamino)-2-(cyclohexylmethylhexanoic  Acid
[(15)-5-Methanesulfonylamino-1-(1 ,3-thiazol-2-ylcarbamoyl)-1-
pentyl]Jamide |

133 (2R,3S)-3-(Formyl-—hydroxyamino)—2—(cyclohexylmethyl)hexanoic Acid
[(15)-5-(2-Dimethylamino-1 -ethoxycarbonylamino)-1-(1,3-thiazol-2-
ylcarbamoyl)-1-pentyljamide

— ey

134

135

136

(2R,3S)—3-(Formyl-hydroxyamino)~2~(cyclohexylmethyl)hexanoic Acid
[(15,25)-2-Hydroxy-1-(1,3-thiazol-2-ylcarbamoy!)- 1 -propyl]amide
(2R,3S)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethyl)hexanoic Acid
[(15,2R)-2-(2-Pyridylmethoxy)-1-(1 ,3-thiazol-2-ylcarbamoyl)-1-
propyljamide

(2R,BS)-3-(Formyl-hydroxyamino)-Z-(cyclohexylrnethyl)hexanoic Acid
[(15)-2-Hydroxy-1-(1,3-thiazol-2-ylcarbamoyl)-1 -ethyl}amide
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137 (2R,3S5)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethyl)hexanoic Acid
[(1S)-3-Methylaminosulfonyl-1-(1,3-thiazol-2-ylcarbamoyl)-1-
propyljamide |
138 (2R,35)-3-(Formyl-hydroxyamino)-2- (cyclohexylmethyl) 4-

methylpentanoic Acid [(15)-2-(2-Pyridinesulfonylamino)-1-(1,3-thiazol-
2-ylcarbamoyl)-1-ethylJamide - ]

139 (2R,35)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethyl)hexanoic Acid
[(15)-3-Dimethylaminosulfonyl-1-(1,3-thiazol-2-ylcarbamoyl)-1-

propyljamide o
140 (2R,35)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethyl)-4-
methylpentanoic Acid [(18)-2-Acetylamino-1-(1,3-thiazol-2-
ylcarbamoyl)-1-ethyljamide
141 (2R,3S5)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethyl)-4-
methylpentanoic Acid [(18)-2-Carbamoylamino-1-(1,3-thiazol-2-

ylcarbamoyl)-1-ethyl]Jamide
142 (2R,35)-3-(Formyl-hydroxyamino)-2- (cyclohexylmethyl)—4-
methylpentanoic Acid [(15)-2-Ethoxycarbonylamino-1-(1,3-thiazol-2-

ylcarbamoyl)-1-ethyl]amide ,.
(2R,35)-3-(Formyl-hydroxyamino)-2-(2-methyl-1-propyl)-4-
methylpentanoic Acid (15)-2,2-Dimethyl-1-(1,3-thiazol-2-
ylcarbamoyl)-1-propyljamide

(2R,35)-3-(Formyl-hydroxyamino)-2- (cyclohexylmethyl)~4-
methylpentanoic Acid [(1.5)-3-Dimethylaminocarbonyl-1-(2-
pyridinecarbamoyl)-1-propyljamide

145 (2R,35)-3-(Formyl-hydroxyamino)-3-cyclopropyl-2-
(cyclohexylmethyl)propanoic Acid [(1S,2R)-2-Hydroxy-1-(1,3-thiazol-
2-ylcarbamoyl)-1-propyl]amide | B

146 (2R,35)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethyl)hexanoic Acid

[(15)-2,2-Dimethyl-5-methanesulfonylamino-1-(1,3-thiazol-2-

] ylcarbamoyl)-1-pentyllamide

147 (2R,35)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethyl)hexanoic Acid

[(1.5)-2,2-Dimethyl-5-(2-pyridylsulfonylamino)-1-(1,3-thiazol-2-

ylcarbamoyl)- 1~pentyl]amde

148 (2R,35)-3-(Formyl-hydroxyamino)- 2 (cyclohexylmethyl)hexano1c Acid
[(15)-2,2-Dimethyl-5-(2-pyridylcarbonylamino)-1-(1,3-thiazol-2-
ylcarbamoyl)-1-pentyl]amide

- (2R,35)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethyl)-6.6, 6-
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trifluorohexanoic Acid [(15)-2,2-Dimethyl-1-(1,3-thiazol-2-
ylcarbamoyl)-1-propyllamide

(2R,35)-3-(F ormyl-hydroxyamino)—2-(cyclohexylmethyl)hexanoic'
Acid[(1S)-2-Hydroxy-2-methyl-1-(1 ,3-thiazol-2-ylcarbamoyl)-1-
propyljamide

|
(2R,3S)-3-(Formyl-hydroxyamino)—2-(cyclohexylmethyl)hexanoic Acid
. ‘
153

[(15)-2,2-Dimethyl-1 -(2-pyrazinecarbamoyl)-1-propyl]amide

propyl]amide

(2K,35)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethyl)hexanoic Acid

F[( 15)-3-Dimethylaminocarbony]-1 -(2-pyridylcarbamoyl)-1-
propyl]amide

(2R,3S)-3-(Formyl-hydroxyamino)-2-(cyclohexylmethyl)hexanoic Acid
[(15)-2,2-Dimethyl-1-(5-methyl-1,3 ,4-thiadiazol-2-ylcarbamoyl)-1-
propyllamide

(2R,35)-3-(Formyl-hydroxyamino)—2-(cyclohexylrnethyl)hexanoic_ Acid
[(15,25)-2-Methyl-1 -(2-pyridylcarbamoyl)-1-butyl]amide
(2R,BS)-3-(Formyl-hydroxyamino)-2~(cyclohexylmethyl)hexanoic Acid
1(15)-2,2-Dimethyl-1 -(3-aminopyridin-2-ylcarbamoyl)-1 -propyljamide

[(15,2R)-2-Hydroxy-1-(2 -pyridylcarbamoyl)-1-propyl}amide

(2R,3S)-3-(Formyl-hydroxyamino)—Z-(cyclohexylmethyl)hexanoic Acig
[(1R)-2-Methyl-2-methylsulfenyl-1-(1 ,3-thiazol-2-ylcarbamoyl)-1-
propyljamide

(2R,35)-3-(F ormyl-hydroxyamino)—Z-(cyclohexylmethyl)<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>