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BackqroUDd of th• lnyeption 
The present invention relates to 

arylaulfonylamino hydroxamic acid deriV&tivea which are 
5 inhibitors of matrix metalloproteinaaea or t:he 

production of tumor necrosis factor (hereinafter also 
referred to aa THP) and as such are useful iD the 
treataent of a condition selected from the group 
consisting of arthritis, cancer, tissue ulceration, 

10 restenoaia, periodontal diseaae, epidermolyaia bullosa, 
scleritis and other diaeaaea characterized by matrix 
metalloprotebiase activity, AIDS, aapaia, septic abock 
and other diseases involving the production of TNP. 

Thia invention also relates to a method of 
15 using such compounds in the treatment of the above 

diseaaea in m•nnnals, especially humans, and to the 
pharmaceutical compositions useful therefor. 

There are .a DU1Dber of enzymes which e£fect 
the breakdown of structural proteins and which are 

20 structurally related metalloproteases. Matrix­
degrading metalloproteinaaea, such as gelatinase, 
atromelysin and collagenase, are involved in tiasue 
matrix degradation (e.g. collagen collapse) and have 
been implicated in many pathological conditions 

25 involving abnoz:mal connective tissue and basement 
membrane matrix metabolism, such as arthritis (e.g. 
osteoarthritis and rheumatoid arthritis), tissue 
ulceration (e.g. corneal, epidermal and gastric 
ulceration), abt:iormal wound healing; periodontal 
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di•eaae,. bone di••••• (e.g. Paget'• di•ea•• and 

oateoporoaia), tumor aetaataaia or inva•ion,. aa well aa 

BXV-infection (J. LauJt. Biol.,. 11 (2):244-248,. 1992). 

Tumor necroaia factor ia recognized tp be 

S involved in maDY infectioua and auto-i""'P.Ule diaeaaea 

(W. Priers, FKBS Lettera, 1991, ~. 199). 

Purthenaore, it haa·bean •hown that TNP i• the prime 

mediator of the inflammatory reapcmae aean in aepaia 

and aeptic ahock (C.B. Spooner et al.,. Clipigal 

10 Tppm1noloqy !Ad tppppgp•th91oqy, 1992, !a. Sll). 

'""'" of the Jnvption 

15 

20 

The pre•ent invention relate• to a compound 

of the formula 

or the pharmaceutically acceptable salts thereof, 

wherein 

I 

25 n ia 1 to 6; 
X ia hydroxy, <c1 -c6)alkoxy or HR1R2 wherein 

R1 and R2 are each independently selected from the 

group consiating of hydrogen, (C1-c6>alkyl, piperidyl, 

<c1 -c6)alkylpiperidyl, (c6-c10>arylpiperidyl, <c5-

30 Cg)heteroarylpiperidyl, <c6-c10>aryl(C1-

c6) alkylpiperidyl, (C5-Cg)heteroaryl(C1-

c6)alkylpiperidyl, (C1 -c,)acylpiperidyl, (C6-Clo)aryl, 

(C5-Cg)heteroaryl, (C6-C1o)aryl(C1-C6)alkyl, (C5-

Cg)heteroaryl(C1-c6)alkyl, (c6-c10 >aryl(C6-c10)aryl, 

35 <c6-c10 )ary1Cc6-c10>aryl(c1-c6>alkyl, cc3-

c6)cycloalkyl, (C3-c,)cycloalkyl(C1-C6)alkyl, R5 <c2-
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c 6)a1kyl, <c1-c5)alkyl(CBR5)(c1-c6)alkyl wb.erein·Rs i• 

hydroxy, <c1-c6)acyloxy, <c1-c6)alkoxy, piperasino, 

(C1-C6)alkylamino, (C1-C6)alkylthio, (c,-c10)arylthio, 

(C1-C6)alkyl•ulfinyl, (C,·C1o>uylaulfinyl, (C1- . 

s c 6)alkyleu1foxyl, <c6-c10>arylaulfozyl, ••ino. cc1-

c6)alkylamino, ((C1-C6)alkyl)2amino, (C1-

c6) acylp.iperaziDQ,. <c1 -c6> alkylpiperazino, cc6-

c10> aryl (c1-c6) alky1piperazino, (C5-Cg)heteroaryl(C1 -

c,)alkylpiperaziDo, morpholino, thiomorpholiDo, 

10 piper:lclino or pyrrolidino; -R6 (c1 -c6> alkyl, cc1 -

c 5)alkyl(CBR6><c1-c6)alkyl wherein a6 i• piperidyl, 

(C1-C6)alkylpiperidyl, (c,-c10)arylpiperidyl, (C6-

c1o>aryl(C1-C5)alkylpiperidyl, (C5-

Cg)heteroarylpiperidyl or (c5-c9)heteroaryl(c1 -

15 c 6)alkylpiperidyl; and CB(R7)coa8 wherein a7 i• 

hydrogen, (C1-c,)alkyl, (Cs-C1olaryl(C1-C6)alkyl, (C5-

Cg)heteroaryl(C1-c,)alkyl, (c1-c6)alkylthio(c1-

c6)alkyl, cc6-c10>arylthio(c1-c6>alkyl, <c1-

c6)alkylau1finyl(c1-c6>alkyl, <c6-c10>aryleulfinyl(c1 -

20 C5)alkyl, (C1-c6)alkylaulfonyl(C1-c,)alkyl, (Cg­

C1o>arylaulfonyl(C1-C6)alkyl, hydroxy(c1-c6)alkyl, 

amino(c1-c6)alkyl, (c1-c6)alkylamino(c1-c6>alkyl, ((c1 -

c6)alkylamino)2(c1-c6)alkyl, a9a1Dxcocc1-c6)alkyl or 

a 9ococc1-c6)alkyl wherein R9 and a10 are each 

25 independently selected from the group consisting of 

hydrogen, <c1-c6)alkyl, (c6-c10)aryl(c1-c6>alkyl and 

<c5-c9)heteroaryl(C1 -c6)alkyl; and a 8 is a11o or 

a11a12N wherein a 11 and a12 are each independently 

selected from the group consisting of hydrogen, cc1-

30 C5)alkyl, (Cg-C1o>aryl(C1-Cg)alkyl and (C5-

C9)heteroaryl(C1-Cs)alkyl; 
or R1 and R2 , or a 9 and a10, or all and al2 

may be taken together to form an azetidinyl, 

pyrrolidinyl, morpholinyl, thiomorpholinyl, indolinyl, 

35 iaoindolinyl, tetrahydroquinolinyl, 

tetrahydroiaoquinolinyl, (c1 -c_6> acylp:i.perazinyl, (Cl -

c 6)alkylpiperazinyl, (C6-c10)arylpiperazinyl, (C5-
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c9)heteroarylpiperazinyl or a bridged diazabicycloalkyl 
ring selected from the group consisting of 

a 

d 

wherein r is 1, 2 or 3; 

m is l or 2; 

b 

e 

I 
N 

N 

I 
Q 

c 

20 p is O o~ l; and 

Q is hydrogen, <c1 -c3 )alkyl or <c1 -c6 >acyl: 

R3 and R4 are each independently selected 
from the group consisting of hydrogen, <c1 -c6)alkyl, 

trifluorcmethyl, trifluorcmethyl(c1 -c6 >alkyl, cc1 -
25 c6 )alkyl (difluoromethylene), <c1 -

c3)alkyl(difluoromethylene) CC1 -c3 )alkyl, (C6-C1olaryl, 

(C5 -c9 )heteroaryl, tc6 -c10 >aryl(c1 -c6 >alky!, cc5 -

c9)beteroaryl(C1-c6>alkyl, (C0-C1 o>aryl(C0-C1o>aryl, 

(C5-C1o>aryl(C5-C1o>aryl(C1-C5)alkyl, (C3-

30 c6 )cycloalkyl, cc3 -c6 )cycloalkyl(C1-c6 >alkyl, 

hydroxy(c1-c6 )~lkyl, (C1 -c6 )acyloxyCC1 -c6)alkyl, CC1 -

c6)alkoxy(C1-c6)al.kyl, piperazinylCC1 -c6)alkyl, CC1-
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c 6 )acylamino(c1 -c6 >alkyl, piperidyl, cc1 -

c6)alkylpiperidyl, (C6-c10>arylCC1-C6)alkoxy(Cl­

c6)alkyl, (C5-C9)beteroaryl(C1-C6)alkoxy(Cl-C6)alkyl, 

(C1-C6)alkyltbio(C1-C6)alkyl, (C6-C1o>arylthio(C1-

C6)alkyl, CC1 -c6)alkylaulfinyl(C1 -c6 )alky1, (C6 -

c10>arylsulfinylCC1-c6)alkyl, cc1 -c6 )alkylsulfonylCC1 -

c6>alkyl, (C6-C1olarylaulfonyl(C1 -C5)alkyl, amino(C1 -

c6) alkyl,· cc1 -c6 ) alkylamino cc1 -c6 ) alkyl, ( cc1 -

c 6 >alkylamino> 2 <c1 -c6 )alkyl, R13cocc1 -c6 )alkyl wherein 

R13 is R20o or R20R21N wherein R20 and R21 are each 

independently selected from the group consisting of 

hydrogen, Cc1 -c6)alkyl, (C6 -c10)aryl(c1-c6)alkyl or 

cc5-c9lheteroarylCC1 -c6 >alkyl; or R14 cc1 -c6>alkyl 

wherein R14 is cc1 -c6 )acylpiperazino, cc6 -

c10>arylpiperazi.Do, (C5 -c9)heteroarylpiperazino, (C1 -

C0)alkylpiperazino, cc6 -c10 >aryl(C1 -c6)alkylpiperazino, 

cc5 -c9 )heteroary1CC1 -c6 )alkylpiperazino, mo:rpholino, 

thiomorpholino, piperidino, pyrrolidino, piperidyl, 

Cc1 -c6)alkylpiperidyl, Cc6-c10>arylpiperidyl, (C5 -

Cg)heteroarylpiperidyl, (C6-C10>aryl(C1· 

c 6 )alkylpiperidyl, tc5 -c9)heteroaryl(C1 -

c6)alkylpiperidyl or cc1 -c6)acylpiperidyl; 

or R3 and R4 , or R20 and R21 may be taken 

together to form a cc3 -c6 )cycloalkyl, oxacyclohexyl, 

thiocyclohexyl, indanyl or tetralinyl ring or a group 

of the formula 

wherein R15 is hydrogen, cc1 -c6)acyl, (Cl~C6)alkyl, 

35 cc6 -c10 > aryl cc1 -c6 > alkyl, cc5-c9)heteroaryl Cc1 -c6> alkyl 

c~ cc1 -c6 )alkylsulfonyl: and 

Ar is (C0 -c10)aryl, (C5 -Cg)heteroaryl, (C1-

C6)alkyl (C0-C1o>aryl, <C1·C5)alkoxy(C6-C1o>aryl, ((Ci-
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c 6>alkoxy> 2 <c6-c10>aryl, <c6-c10>aryloxy(c6-c10>aryl, 
cc5-c9)heteroaryloxy(c6-c10>aryl, cc1-c6)alkyl(c5-

c9>heteroaryl, (C1·C,)alkoxy(C5-C9)heteroaryl, ((C1 -
c6)alkoxy)2(C5•C9)heteroaryl, (c,-c10>aryloxy(C5-

S Cg)heteroaryl, <c5-c9)heteroaryloxy(c5-c9)beteroaryl; 
with the proviso that when either Rl or a2 is 

CB(R7)COR8 wherein R7 ~d R8 are as defined above, the 
other of R1 or a2 is hydr0gen, cc1-c6)alkyl or bensyl. 

The term •alkyl•, as used herein, unless 
10 otherwise indicated, includes saturated monovalent 

hydrocarbon radicals having straight, branched or 
cyclic moieties or combinations thereof. 

The tezm •alkoxy•, as used herein, includes 
o-alkyl groups wherein •alkyl" ia defined above. 

15 The term •aryl•, as used herein, unless 
otherwise indicated, includes an organic radical 
derived from an aromatic hydrocarbon by removal of one 
hydrogen, such as phenyl or napbthyl, optionally 
substituted by l to 3 aubstituents selected from .the 

20 group conaiating of fluoro, chloro, trifluoromethyl, 
(C1-c,)alkoxy, <c,-c10laryloxy, trifluorometboxy, 
d~fluoromethoxy and cc1-c6)alkyl. 

The term •beteroaryl", aa used herein, unless 
otherwise indicated, includes an organic radical 

25 derived from an aromatic heterocyclic compound by 
removal of one hydrogen, such as pyridyl, furyl, 
pyroyl, thienyl, isothiazolyl·, imidazolyl, 
benzimidazolyl, terazolyl, pyrazinyl, pyrimidyl, 
quinolyl, isoquinolyl, benzofuryl, isobenzofuryl, 

30 benzothienyl, pyrazolyl, indolyl, isoindolyl, purinyl, 
carbazolyl, isoxazolyl, thiazolyl, oxazolyl, 
benzthiazolyl or benzoxazolyl, optionally substituted 

by 1 to 2 substituents selected from the group 
consisting of fluoro, cbloro, trifluoromethyl, cc1 -

35 c6)alkoxy, (C6-c10)aryloxy, trifluoromethoxy, 

difluoromethoxy and <c1-c6>alkyl. 
The term •aeyl•, as used herein, unleaa 
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otherwiae inclicated, include• a radical of the general 
formula RCO wherein R ia alkyl, alkoxy, aryl, aryla1kyl 
or aryalky1oxy and the teJ:m8 •alkyl• or •aryl• ·are as 
defined above. 

5 The term •acyloxy•, as used herein, includes 
0-acyl groups wherein •acyl• is defined above. 

The compound of formula X may have chiral 
centers and t:heref ore exist in different enantiomeric 
forms. This invention relates to all optical isomers 

10 and stereoiaomera of the compounds of fonm1a X -and 
mixtures thereof. 

Pref erred compounds of fozmula X includ• 
thoae wherein n ia 2. 

Other pref erred compounds of formula X 
15 include those wherein Ar is 4-methoxyphenyl or 4-

pbenoxypbenyl. 
Other pref erred compounds of formula X 

include those wherein either a3 or a4 is not hydrogen. 
Other pref erred compounds of formula X 

20 include thoae wherein n is 1 and either al or R2 is 
hydrogen. 

Other pref erred compounds of fozmula 
include those wherein X is hydroxy, Ar i.s 4-
methoxyph8!1yl or 4-phenoxyphenyl and either a3 

25 not hydrogen. 
Other pref erred compounds of formula 

include those wherein X is alkoxy, Ar is 4-
mathoxyphenyl or 4-phenoxyphenyl and either a3 

not hydrogen. 
30 Other preferred compounds of formula 

x 

or a 4 

x 

or a4 

x 

is 

is 

4-include those wherein Ar ia 4-methoxyphenyl or 
phenoxyphenyl and R3 and a4 are taken together to form 
cc3 -c6)cycloalkanyl, oxacyclohexanyl,· thiocyclohexanyl, 
indanyl or a group of the formula 
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wherein a15 is (C1-c6>acyl, (c1-c6)alkyl, cc6-

c10> aryl cc1-c6).alkyl, cc5 -c9)heteroaryl cc1 -c6) alkyl or 
cc1-c6)alkylsulfonyl. 

10 More pref erred compounds of formula I are 
tho•e wherein n is 2, Ar is 4-methoxyphenyl or 4-

phenoxyphenyl, R1 and R2 are taken together to fozm 
piperazinyl, cc1-c6)alltylpiperazinyl, cc6-c10)aryl 

piperazinyl or cc5-c9)heteroaryl(C1-
15 c6)alkylpiperazinyl, and either R3 or a4 is not 

hydrogen or both R3 and R4 are not hydrogen. 

More pref erred compounds of f 0%111.ula I are 
those wherein n i• 2, Ar is 4-methoxypbenyl or 4-
phenoxypbenyl, al is hydrogen or (C1-c6)alltyl, R2 is 2-

20 pyridylmethyl, 3-pyridylmethyl or 4-pyridylmethy1,·· and 
either al or R4 is not hydrogen or both a3 and a4 'are 

not hydrogen. 
More pref erred compounds of formula I are 

those wherein n is l, Ar is 4-methoxyphenyl or 4-
25 pbenoxyphenyl, a1 is hydrogen, 2 2 is 2-pyridylmethyl, 

3-pyridylmethyl or 4-pyridylmethyl, and either a3 or 2 4 

is not hydrogen or both R3 and R4 are not hydrogen. 
More pref erred compounds of formula I are 

those wherein n is 2, Ar ia 4-methoxyphenyl, 1t1· is 

30 hydrogen or (c1 -c6)alltyl and 2 2 is R5 cc2-c6)alkyl 
wherein RS is morpholino, thiomorpholino, piperidino, 

pyrrolidino, (c1 -c6)acylpiperazino, tc1 -

c6)alkylpiperazino, (C6-Cio>arylpiperazino, (C5-
Cg)heteroarylpiperazino, cc6-c10>aryl(c1 -

35 c6)alkylpiperazino or cc5-c9)heteroaryl(C1 -
c6)alkylpiperazino and either a3 or R4 ia not hydrogen 

or both tt3 and R.4 are not hydrogen. 
More pref erred compounds of formula I are 
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those wherein n ia 1, Ar ia 4-aethoxyphenyl or ·4-

·phenoxyphenyl, R1 is hydrogen, R2 ia R5 <c2 -c6 )alkyl 

wherein R5 ia marpholino, thiomorpholiDo, pipericlino, 
pyrrolidino (c1 -c6)acylpiperazino, cc1 -

5 c6 )alkylpiperazino, cc6-c10>arylpiperazino, (c5 -

Cg)heteroarylpiperazino, <c6-c10>aryl(C1 -

c6)alkylpiperazino or cc5-c9)heteroaryl(c1 -

c6)alkylpiperazino and either R3 or R4 is not hydrogen 
or both R3 and R4 are not hydrogen. 

10 Specific pref erred compounds of formula z 
include the following: 

2- (R) -N-Bydroxy-2- [ (4-

m.ethoxybenzeneaulfonyl) (3-morpholin-4-yl-3-
oxopropyl)amino]-3-methylbutyramide; 

15 2- (R) -2- [ (2-Benzylcarbam.oyletbyl) (4-

m.ethoxybenzeneaulfonyl)amino) -H-bydroxy-3-
m.etbylbutyramicle; 

2-(R)-N-Bydroxy-2-((4· 
aetboxybenzeneaulfonyl)(2-[(pyriclin-3-ylmethyl)-

20 carbamoyl)etbyl)am.ino)-3-metbylbutyramide; 

2-(R)-N-Bydroxy-2-([4-
methoxybenzeneaulfonyl) [2-(methylpyridin-3-
ylmethylcarbam.oyl)etbyl]am.ino)-3-aethylbutyram.ide; 

4-(3-[l-(R)-l-Bydroxycarbamoyl-2-
25 aethylpropyl)(4-

aetboxybenzeneaulfonyl)amino]propionyl)piperazine-1-
carbox:ylic acid, tert-butyl eater; 

2-(R)-N-Bydroxy-2-((4-
methoxybenzeneaulfonyl) (3-oxo-3-piperazin-1-

30 ylpropyl)amino)-3-metbylhutyramide hydrochloride; 
2-(R)-2-[(Benzylcarbam.oylmethyl) (4-

methoxybenzenesulfonyl)am.inoJN-hyclroxy-3-

aethylbutyramide; 
2-(R)·N-Byclroxy-2-([4-

35 metboxybenzeneaulfonyl]-[(2-morpbolin-4-
ylethylcarbamoyl)methyl]am.ino)-3-methylbutyramide; and 

2-(R)-N-Bydroxy-2-((4-
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methoxyben.zeneau1fonyl)([(pyriclin-3-

ylmethyl)carbamoyl)methyl)am.ino)-3-methylbutyrmnide. 

Other apecific compounds of fozmula % include 
the following: 

2-(R)-3,3,3-'?rifluoro-N-hydroxy-2-
[(aethoxybenzen.esulfonyl) (3-morpbolin-4-yl-3-
oxopropyl)amino]propionamide; 

2~(R)-N•Bydroxy-2-((4-

phenoxybenzenesulfony1) [2-(methylpyridin-4-

10 ylmethylcarbamoyl)ether)amino)-3-methylbutyramide; 

4-(4-Kethoxybenzenesulfonyl) (3-morpbolin-4-
yl-3-oxopropyl)aminol·l-methylpiperidene-4-carboxylic 
acid hydroxyamide; 

2-(R)·N-Bydroxy-2-((4-
15 methoxybenzenesulfonyl)-[3-(4-methylpiperazin-1-yl)-3-

oxopropyl)amin.o)•3-methylbutyramide; 

2-(R)-2-[(2-Carboxyethyl) (4-

methoxybenzenesulfonyl)am.ino]-N-hydroxy-3-
methylbutyrami.de; 

20 [(2-Carboxyethyl)(3,4-
dimethoxybenzeneaulfonyl)ami.no]-N-hydroxy-acetamide; 

2-(R)-2-[(2-Carbamoylethyl)(4-

methoxybenzenesulfonyl)amino)-N-hydroxy-3-
methylbutyramide; 

25 2-(R),3-(R)-3,N-Dihydroxy-2-((4-

methoxybenzenesulfonyl) (3-oxo-3-pipericlin-1-
ylpropyl) amino] -butyramide; 

2·(R)-N-Bydroxy-2-((4-
methoxybenzenesulfonyl) [3-(methylpyriclin-3-

30 ylaethylcarbamoyl)propyl)amino)-3-methylbutyramide; 

2-(R)·N-Hydroxy-2-((4-

methoxybenzeneaulfonyl) (2-

(met.hylcarboxymethylcarbamoyl) ethyl] -1no) -3-

methylbutyramide; 
35 2-(R)-N-Hydroxy-2-((4-

methoxybenseneaulfonyl)-[(l-met.bylpiperidin-4-

ylcarbamoyl)methyl)amino)-3-metbylbutyramide; 
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2-(R)-2-Cyclohexyl-H-hydroxy-2-((4-

methoxybenzeneaulfonyl)-[3-(4-metb.ylp~perazin-l-yl)-3-

oxopropylJamiDo)-acetamide; 

2-(R)-H~Bydroxy-2-

5 [(methoxybenzeneaulfonyl)(3-morpholin-4-yl-3-
oxopropyl)aminoJ-4-(morpholin-4-yl)butyramide. 

The present invention also relates .to a 
pharmaceutical compoaition for (a) the treat:ment of a 
condition selected from the group consisting of 

10 arthritis, cancer, tissue ulceration, ·restenosia, 
periodontal disease, epidermolysis bulloaa, acleritis 
and other diseases characterized by-matrix 
metalloproteinaae activity, AIDS, aepais, septic shock 
and other diseases involving the production of tumor 

15 necrosis factor (TNP) or (b) the inhibition of matrix 
metalloproteinases or the production of tumor necrosis. 
factor (TN!') in a m•nnnal, including a human, comprising 
an maount of a compound of claim 1 or a· 

pharmaceutically acceptable salt thereof, effective in 
20 such treatments and a pharmaceutically acceptable 

carrier. 

The present invention also relates to a 
method for the inhibition of (a) matrix 
metalloproteinaaes or (b) the production of tumor 

25 necrosis factor (TNP) in a m•mmal, including a human, 
comprising administering to said m•mmal an effective 
amount of a compound of claim 1 or a pharmaceutically 
acceptable salt thereof. 

The present invention also relates to a 
30 method for treating a condition selected from the group 

consisting of arthritis, cancer, tissue ulceration, 
restenosis, periodontal disease, epidermolyais bullosa, 
scleritis and other diseases characterized by matrix 
metalloproteinase activ~ty, AIDS, sepsis, septic shock 

35 and other diseases involving the production of tumor 
necrosis factor CTNF) in a ••mmal, including a human, 
comprising administering to said m•mmal an amount of a 
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compound of c1aim 1 or a phazmaceutica11y acceptable 
aalt thereof, effective in treating auch a ccmd~ticm.. 

Detailed DeacriRtion qf t;he I:nvwption 

'?he fo1lowiDg reaction Scheme• illuatrate the 

5 preparation of the campOUDds of the preaent invention. 
Vnleas ot:herwiae indicated R1 , R2 , R3 , R4 , n and Ar in 

the reaction Schemes and the diacuaaion that follow are 
defined as above. 
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In reaction 1 of sch... 1, the amino ·acid 

compcnmcl of fozmul.a vzx, Wherein 216 is tc1 -c6)alkyl, 

benzyl, allyl or tert-butyl, ia converted to the 

corresponding compound of formula VI by reacting VII 

5 with a reactive functional derivative of an 

arylaulf onic acid compound, such aa an arylau1f cmyl 

chloride, in the presence of a base, such as 

triethylmaine, and a polar solvent, such as 

tetrahydrofuran, dioxane, water or acetonitrile, 

10 preferably a mixture of Clioxane and water. The 

reaction mixture is stirred, at room temperature, for 

time period between about 10 minutes to about 24 hours, 

preferably about 60 minutes. 
2.D reaction 2 of Scheme ~. the arylsulfonyl 

15 amino compound of formula VI, wherein a16 is cc1 -

c6)alkyl, benzyl, allyl or tert-butyl, is converted to 

the corresponding· compound of formu1a V, wherein n is 

1, 3, 4, S or 6, by reacting VI with a reactive. 

derivative of an alcohol of tbe formula 

20 0 
17 11 R -o-C-(CB2>n-OH 

such as the chloride, bromide or iodide derivative, 

preferably tbe bromide derivative, wherein the R17 

protecting group is cc1 -c6)alky1, benzyl, allyl or 

25 tert-butyl, in the presence of a base such as potassium 

carbonate or •odJ.um hydride, preferably •odium hydride, 

and a polar solvent, such as dim.ethylformamide. The 

reaction mixture is stirred, at room temperature, for a 

time period between about 60 minutes to about 48 hours, 

30 preferably about 18 hours. The R17 protecting group is 

chosen such t~at it may be selectively removed in the 

presence of and without loss of the a16 protecting 

group, therefore, R17 cannot be the same as R16 • 

Removal of tbe a17 protecting group from the compound 

35 of formula v to give the corresponding carboxylic acid 

of formula IV, in reaction 3 of Scheme 1. is carried 

out under conditions appropriate for that particular 
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R17 protecting group in uae which will not affect the 
a16 protecting group~ Such ccmclitions include; (a) 
aaponification where R17 ia tc1-c6)alkyl and. a16 ia 
tert-butyl, (b) hydrogenolysia where a17 is benzyl ancl 

5 R16 is tert-butyl or (C1 -c6)alkyl, (c) treatment with a 
strong acid such as trifluoroacetic acid or 
hydrochloric acid where a 17 i• tart-butyl and a16 is 
<c1 -c6)alkyl, benzyl or allyl, or (d) treatment with 

tributyltinhydride and acetic acid in the presence of 
10 catalytic bis(tripbenylphospbine) palladium (J:J:) 

chloride where a17 is allyl and a16 is cc1 -c6)a1Jtyl, 
benzyl or tert-butyl. 

In reaction 4 of Scheme A• the carboxylic 
acid of fozmula IV ia condensed with an amine, a1a2n, 

15 or the salt thereof, to give the corresponding amide 
compound of fozmula III. The formation of amides from 
primary or aecondary amines or amaonia and carboxylic 
acids ia achieved by conversion of the carboxy1ic acid 
to an activated functional derivative which 

20 subsequently undergoes reaction with a primary or. 
secondary amine or lmllllOnia to form the amide. The 
activated functional derivative may be isolated prior 
to reaction with the primary or secondary amine or 
ammonia. Alternatively, the carboxylic acid may be 

25 treated with oxalyl chloride or thionyl chloride, neat 
or in an inert solvent, auch as chloroform, at a 
temperature between about 2s•c. to about so•c., 
preferably about so•c., to give the corresponding acid 
chloride functional derivative. The inert &olvent and 

30 any remaining oxalyl chloride or thionyl chloride is 
then removed by evaporation under vacuum. The 
remaining acid ~hl.oride functional derivative is then 
reacted with the primary or secondary.amine or ammonia 
in an inert solvent, such as methylene chloride, to. 

JS form the amide. The preferred method for the 
condensation of the carboxylic acid of formula IV with 
an amine to provide the corresponding amide compound of 
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fo%111Ula III ia the treataent of XV with (benzotriaaol-
1-ylo.xy) tri• (cliaethylamino) phoapbcmiua . 
hexafluorophosphate in the pre•enc• of a ba•e, •uch aa 
triethylamine, to provide the banzotriazol-1-oxy eater 

S in ll3=Y which, in turn, reacts with the amine,. Rlll2H, 
in an inert aol vent, -auch aa methylene chloride, at 
room temperature to give the amide compound of formula 
III. 

Removal of the a16 protecting group from the 
10 compound of foz:mula III to give the correapond.ing 

carboxylic acid of fozaula II, in reaction S of Scheme 

•· is carried out under conditions appropriate for the 
particular al6 protecting group in uae. Such 
conditions include; (a) aaponificaticm where a16 is 

15 lower alkyl, (b) hydrogenolyais where a16 is benzyl, 
(c) treatment with a strong acid, auch as 
trifluoroacetic acid or hydrochloric acid, where a16 is 
tert-butyl, or (d) treatment with tributyltinhydride 
and acetic acid in the preaence of catalytic 

20 bis(triphenylphoaphine) palladium (II) chloride where 
R16 is allyl. 

In reaction 6 of Scheme i. the carboxylic 
acic:l compound of formula II is converted to the 
hydroxamic acid compound of formula I by treating II 

25 with 1-(3-dimethyl..U.nopropyl)-3-ethylcarbodiimicle and 
1-hyc:lroxybenztriazole in a polar solvent, auch as 
diaethylformamic:le, followed by the adc:lit~on of 
hydroxylamine to the reaction mixture after a time 
period between ahout-15 minutes to about 1 hour, 

30 preferably U>out 30 minutes. The hydroxylamine ia 
preferably generated is &!J&y from a salt form, such as 
hyc:lroxylamine hyc:lrochloride, in the presence of a base, 
such aa N-methyl.morpholine. Alternatively, a protected 
derivative of hydroxylamine or its salt form, where the 

35 hydroxyl group ia protected aa a tert-butyl, benzyl or 

a1lyl ether, may be used in the presence of 
(benzotriazol-1-yloxy)triaCdiinethylam.ino) phoaphonium 
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hexafluorophosphate and a baae, auch aa N­

methylmorpholine. Removal of the bydroxylamine 

protecting group ia carried out by hyclrogenolyaia for a 

benzyl protecting group or treatment with a atrong 

S acid, such aa trifluoroacetic acid, for a tert-butyl 

protecting group. The allyl protecting group may be 

removed by treatment with tributyltinhydride and acetic 

acid in the presence of catalytic 

bis(triphenylphosphine) palladium (II) chloride. N,0-

10 bis(4-methoxybenzyl)bydroxylamine may also be used as 

the protected hydroxylamine derivative where 

deprotection is achieved using a mixture of 

methaneaulfonic acid and trifluoroacetic acid. 

In reaction·l of Scheme~, the 

15 arylaulfonylamino compound of fo~la VI, wherein al6 

is cc1 -c6 )alkyl, benzyl or tert-butyl, is converted to 

the corresponding compound of formula VIII, wherein R18 

is 2-propenyl or 3-butenyl, by reacting IX with a 

reactive functional derivative, such as the halide, 

20 preferably the iodide derivative, of 2-propen-l-ol·when 

R1 8 is 2-propenyl or 3-buten-l-ol when R18 is 3- ~ 
butenyl, in the presence of a base, such as potassium 

carbonate, cesium carbonate or sodium hydride, 

preferably sodium hydride when R18 is 2-propenyl or 

25 cesium carbonate when R18 is 3-butenyl. The reaction 

is stirred in a polar solvent, such as 

diaethylform.amide, at room temperature, for a time 

period between about 2 hours to about 48 hours, 

preferably about 18 hours. 

30 In reaction 2 of Scheme 2,, the compound of 

formula VIII is converted to the carboxylic acid 

com.pound of formula rv, wherein n is 2. The compound 

of formula VIII, wherein R18 is 2-propenyl, is 

converted to the compound of formula IV, wherein n is 

35 2, by reacting VIII with borane-dimethylsulfide 

compl.ex, fo1lowed by immediate oxidation using chromium 

trioxide in aqueous acetic acid. The oxidative 
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cleav~ge of terminal olef ina to carboxylic acida can be 
achieved by several met:hoda known iD the art. 'l'he 
preferred method for the oxidative -cleavage of the 
compound of formula V%%%, wherein R18 ia 3-buten.yl, to 

5 obtain the carboxylic acid compound of formula IV ia to 
react VXII with sodium periodate in the presence of a 
catalytic amo~t of ruthenium (III) chloride in a 
lldxture of carbon tetrachloride, acetoDitrile and 
water. 

10 

15 

The compound of fozmula zv, wherein n ia 2, 
is further reacted to provide the hydroxa•ic acid 
com.pound of formula I, wherein n ia 2, according to the 
procedure described above in reactions 4, S and 6 of 
Scheme ,l. 

AD alternative method for the synthesis of 
the hydroxamic acid compound of formula I, wherein n ia 
1 and a3 and R4 are both hydrogen, is ahown in reaction 
1 of Scheme A, begizm.ing with reacting imiDoacetic acid 
or a metal or ammonium salt of iminoacetic acid of 

20 formula X with a functional derivative of an 
arylsulfonic acid compound, such as an arylsulfonyl 
chloride, at room temperature, in the presence of a 
suitable baae, such aa triethylamine, and a polar 
aolvent such aa tetrahydrofuran, dioxa.ne, water or 

25 acetonitrile, preferably a mixture of dioxane and 
water, to give the corresponding dicarboxylic acid 
com.pound of fo:raula XI. 

In reaction 2 of Scheme }, the dicarbqxylic 
acid compound of formula XI ia dehydrated to give a 

30 cyclic anhydride compound of formula XII. The 
formation of cyclic anhydridea by dehydration of 
dicarboxylic acids may be achieved by a variety of 
means. The preferred method for the dehydration of the 

dicarboxylic acid compound of formula XI to give a 
35 cyclic anhydride compound of formula XII is to treat XI 

with an excess of acetic anhydride at a temperature 
between about 25°C. to about eo•c., preferably about 

H .'( .. 
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60°C. Bxce•• acetic anhydride and acetic acid, a by­

product of the reaction, are removed by evaporation 

under reduced preaaure leaving the cyclic anhydride 

compound of formula XII. 
S In reaction 3 of Scheme ,l, the cyclic 

anhydride compound of fo:aula XII ia reacted, at room 

temperature, with an amine, n 1a2 , or a salt of the 

amine, auch aa the hydroch1oricle, in the presence of a 

base, such as triethylamine, to give the carboxylic 

10 acid of formula II, wherein n ia 1 and a3 and a4 are 

both hydrogen. Suitable solvents for the reaction are 

those that will not react with the starting materials, 

which include chloroform, methylene chloride and 

dimethylformamide, preferably methylene chloride. 

15 The compound of formula II is further reacted 

to give the hydroxamic acid compound of formula I, 
wherein n is 1 and a3 and a4 are both hydrogen, 

according to the procedure described above in reaction 

6 of Scheme ]:. 

20 In reaction 1 of Scheme 4, the carboxylic 

acid compound of formula IV, wherein n ia 2, ia 

converted to the correaponding compound of formula V, 

wherein Rl9 is cc1 -c6 )alkyl or tert-butyl, by reacting 

XV with a com.pound of the formula 

25 (R19o) 2CBN(CH3)2 
wherein a19 ia <c1 -c6)alkyl or tert-butyl, in an inert 

aolvent, such as toluene, at a temperature between 

about &o•c. to about 1oo•c., preferably about ioo•c., 
for a time period between about 1 hour to about 3 

30 hours, preferably 2 hours. In reaction 2 of Scheme 4~ 

the arylaulf onyl amino compound of formula VI wherein n 

is 1, 3, 4, S or 6 and R16 ia cc1 -c6 )alkyl, benzyl, 

allyl or tert-butyl, is converted to the corresponding 
19 . 

compound of formula XIII, wherein R is (C1-C6)alkyl 

35 or tert-butyl, by reacting VI with a reactive 

derivative of an alcohol of the formula 
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•uch as the chl.oride, brcmaide or iodide derivative, 

preferal::»ly the bromide derivative, wherein R19 ia cc1 -

·s c6)alkyl or tart-butyl, in the preaence of a baae auch 

as potaaaium carbonate or sodium hydride. preferably 

sodium hydride, and a polar solvent, auch as 

dimethylformamide. The reaction is stirred. at room 

temperature, for a time period between about 60 minutes 

10 to about 48 hours, preferably about 18 hours. The a16 
protecting group. of the coJiapoUDds of formulas IV and 

VI, is choaen auch that it may be selectively removed 

in the presence of and without loaa of the a19 

cc1 -c6 )alkyl or tert~butyl group, therefore, al6 cannot 

15 be the aame aa a 19 • Removal of the a 16 protecting 

group from the compound of fo::cmula XIIX to give the 

corresponding carboxylic acid of fozmula X%11, wherein n 

is 1 to 6, in reaction 3 of Scheme 4. is carried out 

under conditiona appropriate for .that particular al& 
20 protecting group in use which will not affect the a19 

(C1 -c6)alkyl or tart-butyl.group. Such conditions 

include; (a) aaponification where a16 is (C1-c6)alkyl 

and R19 is tert-butyl, (b) hydrogenolysis where al6 is 

benzyl and a 19 is tert-butyl or (c1-c6)alkyl, (c) 

25 treatment with a strong acid such as trifluoroacetic 

acid or hydrochloric acid where a16 is tert-butyl and 
a19 is cc1 -c6)alkyl, or (d) treatment with 

tributyltinhydride and acetic acid in the presence of 

catalytic bia(triphenylphoaphine) palladiwa (II) 

30 chloride where a16 ia allyl and a19 is tc1-c6)alkyl or 

tert-butyl. 
Xn reaction 4 of Scheme !, the carboxylic 

acid of formula XIV ia converted to the hyclroxami.c acid 

compound of formula XV, wherein n is 1 to 6, l>y 

35 treating XIV with 1-(3-climethylaminopropyl)-3-
ethy1earl>odiimide and 1-hydroxybenztriazo1e in a po1ar 

ao1vent, such as dimethylformamide. fol1owed by the 
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addition of hyd.roxylamine to the reaction. mixture after 
a time period between about 15 minutes to about l hour, 
preferal:»ly al:»out 30 minutea. The hycirozylamine ia 

preferably generated in ~ from a salt foJ:m, such aa 
S hydroxylamine hydrochloride, in the presence of a base, 

such as N-methyl.morpholine. Alternatively, a protected 
derivative of ~oxylmaine or its salt form, where the 
hydroxyl group i• protected aa a tert-butyl, benzyl or 
allyl ether, may be used in the presence of 

10 (ben.zotriazol-1-yloxy)tria(dimethylamino) phoephon.ium 
hexafluorophoaphate and a baae, such as N­

methylmorpholine. Removal of the hydroxylmnine 
protecting groups is carried out by hycirogenolyaia for 
a benzyl protecting group or treatment with a strong 

15 acid, such as trifluoroacetic acid, for a tert-butyl 
protecting group. The allyl protecting group may be 
removed by treatment with tributyltinhydride and acetic 
acid in the presence of catalytic 
bis (triphenylphosphine) palladium (II) chloride. ·--~N, 0-

20 bia(4-methoxybenzy1)hyclroxylamine may also be uaed, 
when R19 is <c1 -c6)alkyl, as the protected 
hydroxylamine derivative where deprotection is achieved 
using a mixture of methaneaulfonic acid and 

trifluoroacetic acid. 
25 In reaction 5 of Scheme !, the amide fo%2Dula 

of £ormu1a XV is, if desired, converted to the 
corresponding carboxylic acid compound of formula XVI 

by (a) aaponification where a19 is lower alkyl or (b) 

treatment with a strong acid, auch as trifluoroacetic 
30 acid or hydrochloric acid, where R19 is tert-butyl. 

Pharmaceutically acceptable aalta of the 
acidic compounds of the invention are salts formed with 
baaea, namely cationic salts such as alkali and 
alkaline earth metal salts, such as sodium, lithium, 

35 potaasium,.calcium, magnesium, as well aa ammonium 

salts, such as ammonium, trimethyl-ammonium, 
diethylammonium, and tria-(bydroxymethyl)-
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aethylammonium •al.ta. 

Similarly acid addition. salts, such •• of 
DLiDaral acida, ·organic carbox:ylic and organic .aulfon.ic 
acids e.g. hydrochloric :acid, metbaneaulfonic acic!, 

5 maleic acid, are alao poaaible provided a baaic group, 
such as pyridyl, constitutes part of t:h.e structure. 

The ability of the campOUZLCla of fozmul.a z or 
their phazmacautically acceptable aalta (hereinafter 
alao referred to aa the compounds of the present 

10 invention) to inhibit matri.x metalloproteinaaea or the 
production of tumor necrosis factor (TNF) .and, 
consequently, demonstrate t:h.eir effectiveness for 
treating diaeaaes characterized by matrix 
metalloproteinaae or the production of tumor necrosis 

15 factor is shown by the following in vitro aaaay tests. 
Bioloqical Aaaay 

iDh,ibition of Buman eollaqenaae <MMf·ll 
BWllaD recombinant collagenaae ia activated 

with trypsh uahg the.foll.owing ratio: 10 µ.g trypsin 
20 per 100 pg of collagenaae. The trypsin and collagenase 

are incubated at room temperature for 10 minutes then a 

five fold excess (SO pg/10 µ.g trypsin) of soybean 

trypsin inhibitor is added. 
10 mM stock solutions of inhibitors are made 

25 up in dimethyl sulfoxide and then diluted using the 
following Scheme: 

10 mM ---> 120 JIM ---> 12 JIM ---> l.2 µM ---> 0.12 JIM 
Twenty-five microl.itera of each concentration 

ia then added in triplicate to appropriate wells of a· 
30 96 well m.icrofluor plate. The final concentration of 

inhibitor will be a 1:4 dilution after addition of 
enzyme and substrate. Positive controls (enzyme, no 
inhibitor) are aet up in wells Dl-D6 and blanks (no 
enzyme, no inhibitor•) are set in wells D7-D12. 

35 Collagenaae is diluted to 400 ng/ml and 25 µ.l 

is then added to appropriate wells of the m.icrofluor 
p1ate. Pinal concentrat~on of collagenaae in the assay 
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is 100 ng/ml. 

Substrate (DRP-Pro-Cha-Gly-Cya(Ke)-Bis-Ala­
Lys(*A)·RB2> i.a made•• a 5 mM •tock in dimethyl 
aulfoxide and then-clilutecl to 20 µMin aaaay buffer. 

5 The aaaay ia initiated by the addition of 50 l'l 

substrate per well of the microfluor plate to give a 
f iDal concentration of 10 ,ac. 

Piuoreacence readings (360 :nK excitation, 460 

:am emiaaion) were taken at time 0 and then at 20 minute 
10 intervals. The aaaay is conducted at room temperature 

with a typical aaaay time of 3 houra. 

Pluoreacence vs time is then plotted for both 
the blank and collagenaae containing samples (data from 
triplicate determinations ia averaged). A time point 

15 that provides a good signal (t:he blank) and that is on 

a linear part of the curve (usually around 120 minutes) 
is chosen to determine Ic50 values. The zero time ia 
uaed as a blank for each compound at each concentration 
and these values are subtracted from the 120 minute 

20 data. Data ia plotted as inhibitor concentrat:ion;va ' 
control (inhibitor fluorescence divided by fluoreac~ce 

of collagenaae alone x 100). Ic50 •s are determined 
from the concentration of inhibitor that gives a signal 
that is 50% of the control. 

25 If Ic50•a are reported to be <0.03 pM then 
the inhibitors are assayed at concentrations of 0.3 µM, 

0.03 µM, 0.03 µM and 0.003 µM. 

::tphil>ition of Gelatinaae <MllP-2 > · 

Inhibition of gelatinaae activity ia assayed 

30 using the Dnp-Pro-Cha-Gly-Cys(Me)-Bia-Ala-Lys(NMA)-NH2 
substrate (10 ,,X} under the same condi.tiona as 

inhibition of human collagenase (MMP-1). 
72kD gelatinaae is activated with l mM APMA 

(p-aminophenyl mercuric acetate) for 15 hours at 4•c. 
35 and is diluted to give a final concentration in the 

assay of 100 mg/ml. :Inhibitors are diluted aa for · 
inhibition of huma.D collagenaae (MMP-1) to give final 
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concentraticma in the aaaay -of 30 µM, 3 pll, 0.3 p.M llJlci 

0.03 ,.aM. Bach concentration ia dona in triplicate. 

Pluoreacance readings (360 ma excitation, 460 

emiaaion) are taken at time zero and then at 20 minutes 

5 intervals for 4 hours •. 

xc50 •s are determined aa per inhibition of 

human co1lagenaae (IDIP-1). Xf xc50 •a are reported to 

be leas than 0.03 pll, then the inbi~itors are aaaayed 

at final concentration• of 0.3 ,aM, 0.03 1'14, 0.003 pH 

10 and 0.003 f&ll. 
Ypbibitiap of Strpme1yain Actiyity CMllP-3) 

Inhibition of stromelyain activity is baaed 

on a modified apectrophotometric assay described by 

Weingarten and Peder (Weingarten, H. and Peder, J., 

15 · Spectrophotometric Aaaay for Vertebrate Collagenase, 

Anal. Biochem. 147, 437-440 (1985)). Hydrolysis of the 

thio peptolide substrate [Ac-Pro-Leu-Gly-

SCH [CH2CH <CB3>2J co-Leu-Gly-oc2s5J yields a mercaptan 
fragment tbat can be monitored in the presence of 

20 Ell.man's reagent. 

Buman recombinant prostromelysin is activated 

with trypsin using a ratio of l µl of a 10 mg/m1 

trypsin stock per 26 pg of stromelysin. The trypsin 

and atromelyain are incubated at 37°C. for 15 minutes 

25 foll.owed by 10 µl of 10 mg/ml soybean trypsin inhibitor 

for 10 minutes at 37°C. to quench trypsin activity. 

Aaaaya are conducted in a total volume of 250 

1'1 of a••ay buffer (200 mM •odium chloride, SO _. MES, 

and 10 mM calcium chloride, pH 6.0) in 96-well 

30 microliter plate•. Activated stromelysin ia diluted.in 

aaaay buffer to 25 p.g/ml.. Ell.man's reagent (3-Carboxy-

4-nitropbanyl disulfide) is made as a lM stock in 

dimethyl formamide and diluted to 5 mM in a•aay buffer 

with SO p.l per well yielding at l mM final 

35 concentration. 
10 mM stock aolution• of inhibitors are made 

in dimethyl aulfoxide and diluted aerially in aaaay 
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buffer auch that addition of 50 l'L to the appropriate 

wells yielda final concentrations of 3 pH, 0.3 pH, 

0.003 J&M, and 0.0003 pH. All conditions are completed 

in triplicate. 

A 300 mM dimethyl aulfoxide stock solution of 

the peptide substrate ia diluted to 15 mK in aaaay 

buffer and the assay is initiated by addition of SO l'l 

to each well to give a final concentration of 3 mK 

substrate. Blanke consist of the peptide aubat:rate and 

10 Ell.man's reagent without the enzyme. Product fozmation 

was monitored at 405 nm with a Molecular Devices UVmax 

plate reader. 

15 

Ic50 values were determined in the same 

manner as for collagenaae. 

Iphibitiop of llMP-13 

Buman recombinant MMP-13 is activated with 

2mM APMA (p-aminophenyl mercuric acetate) for 1.5 

hours, at 37°C. and is diluted to 400 mg/ml in assay 

buffer (50 mM Tris, pa 7.5, 200 mM sodium chloride, 5mM 

20 calcium chloride, 20,..X zinc chloride, 0. 02% brij ):;; 

Twenty-five microlitera of diluted enzyme ia added per 

well of a 96 well microfluor plate. The enzyme is then 

diluted in a 1:4 ratio in the assay by the addition of 

inhibitor and substrate to give a final concentration 

25 · in the aaaay of 100 mg/ml. 

10 mM stock solutions of inhibitors are made 

up in dimethyl aulfoxide and then diluted in aaaay 

buffer as per the inhibitor dilution scheme for 

inhibition of human collagenase (MMP-1): Twenty-five 

30 microliters of each concentration is added in 

triplicate to the mic:rofluor plate. The final 

concentrations in the assay are 30 µM~ 3 p.M, 0.3 p.M and 

0.03 µM. 

Substrate (Dnp-Pro-Cha-Gly-Cya(Me)-His-Al.a-

35 Lys(NMA)-NH2 ) is prepared as for inhibition of human 

collagenaae (MMP-1) and SO ~l is added to each well to 

give a final aasay concentration of 10 p.M. 
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Fluoreacence reading• (360 DM axcit:.aticm; 450 -.t.aaion) 
are taken at time 0 and every 5 minutes for 1 hour. 

Positive ccmtrol• ccmaiat of enzyme am1 

aubatrate with no inhibitor aDd blanks ccmaiat of 
S aUbatrate only. 

tc50•a are determined aa per inhibition of 
human collagenaae (IOIP-1). If rc50 •a are reported to 
be leas than 0.03 ,.x, inhibitors are then aaaayed at. 
final concentratiOlls of O. 3 .p11, O. 03 pM, O. 003 pM and 

10 0.0003 ,.x. 
tnhibition of 'l'IF Productiqn 

The ability of the compounds or the 
phazmaceutically acceptable aalta thereof to inb.ibit 
the production of THF and, consequently, demonstrate 

S their effectiveness for treating di•••••• involv~g the 

production of '1'NP ia llhown by the following in vitro 
asaay: 

Buman mononuclear cella were isolated from 
anti-coagulated human.blood uaing a one-step Ficoll-

10 hypaque separation technique. "l'he mononuclear cells 
were washed three timea in Bank• balanced aalt solution 
(BBSS) with divalent cations and resuspended to a 
density of 2 x 106 /m.l in BBSS containing 1' BSA. 

Differential coUDta determined using the Abbott Cell 
15 Dyn 3500 analyzer indicated that monocytes ranged from 

17 to 24' of the total cells in theae preparations. 
180µ of the cell suspension was aliqu.oted 

into flate bottom 96 well plates (Costar). Aclditiona 
of compounds 1111d LPS (100ng/ml fina~ concentration)" 

20 gave a final volume of 200µ1. All conclitions were 
performed in triplicate. After a four hour incubation 
at .37•c. in an humidified co2 incubator, plates were 
removed and centrifuged (10 minutes at approximate1y 
250 x g) and the supernatanta removed and aaaayed for 

25 TNPa uaing the R&D ELXSA Kit. 
Por administration to human• for the 

inhibition of matrix meta11oproteinaaea or tbe 
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production of tumor necrosis factor ('l'RP), a variety of 

conventional routes may be used including orally, 
parenterally and topically. %n general, the active 

compound will be administered orally or parenterally at 
dosages between about 0.1 an.cl 25 mg/kg body weight of 
the subject to be treated per clay, preferably fram 

about 0.3 to S mg/kg. However, some variation in 

dosage will necessarily occur depending on the 
condition of the subject being treated. The person 

10 responsible for administration will, in any event, 

detezmine the appropriate dose for the individual 
subject. 

The compounds of the present invention can be 
adminiatered in a wide variety of different dosage 

15 fo%1DB, in general, the therapeutically effective 
compounds of this Uivention are present in such dosage 
forms at concentration levels ranging from about S.0% 

to about 70% by weight. 

Par oral administration, tablets containing 
20 various excipienta auch as aicrocryatalline cellulose, 

aodium citrate, calcium carbonate, dicalci.um phosphate 
and glycine may be employed along with various 

diaintegranta such as starch (and preferably corn, 
potato or tapioca atarcb), alginic acid and certain 

25 complex silicates, together with granulation binders 
like polyvinylpyrrolidone, sucrose, gelation and. 

acacia. Aclc:U.tionally, lubricating agents such as 

magnesium stearate, sodium lauryl sulfate and talc are 
often very useful for tabletting purposes. Solid 

30 compositions of a similar type may also be employed as 
fillers in gelatin capsules; preferred materials in 

this connection also include lactose er milk sugar as 
well as high molecular weight polyethylene glycols. 
When aqueous suspensions and/or elixirs are desired for 

35 oral administration, the active ingredient may be 
combined wJ.tb various sweetening or flavoring agents, 

coloring matter or dyes, and, if ao desired, 
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emulsifying and/or awspending agent• aa well, together 

with auch -d:Lluents aa water, :ethanol, propylene .glycol, 

glycerin and various like cmabinations thereof. 

Por parenteral adminiatration (intramuscular, 

5 intraperitoneal,. subcutaneous and intravenous use) a 

sterile injectable solution of the active ingredient is 

usually prepared. Solutions of a therapeutic compound 

of the present invention in either sesame or peanut oil 

or in aqueous propylene glycol may be employed. The 

10 aqueous aolutions should be suitably adjusted-and 

buffered, preferably at a pB of greater than 8, if 

necessary -and t.he liquid diluent first rendered 

isotonic. Tbeae aqueoua eolutiona are auitahle 

intravenous injection purposes. The oily solutions are 

15 suitable for intraarticular, intramuscular and 

subcutaneoua injection purposes. Tbe preparation of 

all these solutions under sterile conditions is readily 

accompliehed by standard pharmaceutical techniques well 

known to tboae skilled in the art. 

20 The present invention is illustrated by the 

following examples, but it is not limited to the 

details thereof. 

B:xAMPLE 1 

2-CR>-N-Bydroxy-2-1(-methoxybepzenesulfonyl> 

25 (2-morpholin-4-yl-2-pxoethyl)•minol-3-methylbutyr•pjde 

To a eolution of D-valine benzyl eater 

hydrochloride (2.4 grams, 10 mmol) and triethylamine 

(2.5 grams, 3.S mL, 25 mmol) in water (SO mL) and 1,4-

dioxane (SO mL) ia added 4-methoxybenzenesulfonyl 

30 chloride (2.3 grama, 11 mmol). The mixture was stirred 

at room temperature for 1 hour and then moat of the 

solvent was removed by evaporation under vacuum. The 

mixture was diluted with ethyl acetate and was washed 

successively with dilute hydrochloric acid solution, 

35 water and brine. The organic solution was dried over 

magnesium sulfate and concentrated to leave N-(4-

methoxybenzenasulfonyl)-D-valine benzyl eater as a 
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white aolid, 3.6 gr ... (97,); a.p. 92-94°C. 

N-(4-Methoxybenzea.esulfonyl)-D-valine bea.zyl 
eater (1.50 graaa, 4.0 mmol) waa added t:.o a auepenaion 
of •ocliua hydride (0.1 graaa,· 4.2 mmol) in dry 

5 dimethylformaaide (20 mL) and, after 30 minutes, tert­
butyl bromoacetate (0.8 mL, 4.2 mmol) was added. The 
reaul.t:ing mixture was stirred overnight at room 
temperature ·and was then quenched by addition· of 
saturated 1U111D011ium chloride solution (3 mL). The 

10 dimethylformamide was removed by evaporation under 
vacuua. The residue was taken up in ethyl. acetate and 
washed with water and brine. After drying over 
magnesium sulfate, ethyl acetate waa evaporated to 
leave an oil froa which 2-UU-2- [tert-

15 butoxycarbonylmetbyl.(4-aet.hoxybenzenesulfonyl)aminol-3-
methylbutyric acid benzy~ eater, a clear oil (l.92 

grams, 98%), waa isolated using flash chromatography cm 

silica gel eluting wit:h 15% ethyl acetate in hexane. 
To a cold (0°C.) solution of 2-(R)-2-(tert-

20 butoxycarbonylmetbyl(4-methoxybenzeneaulfonyl)aminol-3-
methylbutyric acid benzyl eater (l.92 grams, 3.9 mmol) 
in methylene chloride (28 mL) was added trifluoroacetic 
acid (7 mL). The resulting solution was allowed to 
warm to roam temperature and was stirred overnight. 

25 The methylene chloride and trifluoroacetic acid were 
evaporated under vacuum. leaving 2-(R)-2-
[carboxymethyl(4-methoxybenzeneaulfonyl)amino)}-3-
aethylbutyric acid benzyl eater as a clear oil, 1.70 

grULS (100,). 

30 To a solution of 2-(R)-2-(carboX)."Zllethyl(4-
methoxybenzeneaulfonyl)aminoJ-3-methylbutyric acid 
benzyl eater (573 mg, l.32 mmol) in methylene chloride 
(12 mL) were added sequentially triethylamine (0.46 mL, 
3.28 mmol), mcrpholine (0.127 mL, 1.46 mmol) and 

35 (benzotriazol-1-yloxy)tria(dimethylamino)phosphoniwn 
hexafluoropboaphate (646 mg, 1.46 mm.ol). ~he mixture 
was stirred at roam temperature overnight and then 
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clilut•d with ethyl acetate. The •olution waa wa•h•d 

with 0.5 N hydrochloric acid •olution and brine, dried 

over magneaium aulfate and concentrated under vacuum. 

The· residue waa chramatographed on silica gel uaing 40' 

5 ethyl acetate in hexane affording 2-(R)-2-((4-

methoxybenzeneaulfonyl) (2-morpholin-4-yl-

oxoethyl) amino) -3-methylbutyric acid benzyl ester as a 
clear oil, 590 mg (89,). 

To a solution of 2-(R)-2-[(4-

10 met:hoxybenzenesulfonyl) (2-morpholin-4-yl-2-

oxoethyl) amino] -3-metbylbutyric acid benzyl ester (590 

mg, 1.17 mmol) in ethanol (SO mL) was added 10' 

palladium on activated carbon (200 mg). The mixture 
was agitated under 3 atmospheres hydrogen in a Parr 

15 shaker for 2 hours. The catalyst was removed by 

filtration through nylon (pore size 0.45 µm) and the 

solvent was evaporated leaving 2-(R)-2-[(4-

methoxybenzeneaulfonyl) (2-morpholin-4-yl-2-

oxoethyl)amino] -3-methylbutyric acid aa a white foam, 
20 485 mg (100,). 

To a aolution of 2-(R)-2-[(4-

methoxybenzenesulfonyl) (2-morpholin-4-yl-2-

oxoethyl) amino] -3-methylbutyric acid (485 mg, 1.17 

mmol) in :methylene chloride (12 :mL) were added 

25 sequentially triethylamine (0.52 :mL, 3.71 mmol), o­
benzylhydroxylamine hydrochloride (205 mg, 1.28 mmol) 
and (benzotriazo1-1-

yloxy) tris (dimethylamino) phosphonium 

hexafluorophosphate (570 mg, 1.29 mmol). The mixture 

30 was stirred at room temperature overnight and then 

diluted with ethyl acetate. The solution was washed 

sequentially with o.s H hydrochloric acid solution, 

water, saturated sodi:wn hydrogen carbonate solution and 

brine, dried over magnesium sulfate and concentrated 

35 under vacuum. The residue was chrcmatographed on 

silica gel using 20' hexane in ethyl acetate to afford 

2-(R)-N-benzyloxy-2-[(4-methoxybenzenesulfonyl) (2-
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morpholin-4-yl-2-oxoet:byl)amino]-3-methylbutyrmaide aa 
a white foam, 510 mg (84,). 

To a solution of 2-(R)·N-bensylox:y-2-[(4-
met:hoxybanzen.eaulfonyl) (2-moz:pbolin-4-yl-2-

5 oxoethyl)aminol-3-methylbutyramide (510 mg, 0.98 mmol) 

in methanol (50 JDL) was added S' palladium on activated 
carbon (120 1119}· The mixture was agitated under 2 
atmospheres hydrogen in a Parr ahaker for 2 hours. 

The catalyst was removed by filtration through nylon 

10 (pore size 0.45 pm) and the solvent was evaporated 
leaving 2-(R)-N-hydroxy-2-[(-mathoxybenzenesulfonyl) (2-

m.orpholin-4-yl-2-oxoethyl)amino]-3-methylbutyramide as 
a white solid, 418 mg (99,); 1s NllR (CJ>Cl3 ): 6 10.3 

(bra, lB), 7.90 (br s, lB, overlapped), 7.86 (d, J = 
15 a.a Bz, 2B, overlapped), 6.94 (d, J • 8.8 Hz, 2B}, 4.39 

(d, Jc 17.1 Bz, lB), 4.09 (d, J • 17.1, 1B), 3.84 (s, 

3B), 3.80-3.48 (m, 9H), 2.20-1.95 (m, lB), 0.82 (d, J • 

6.5 Bz, 3B), 0.45 (d, J • 6.5 Bz, 3B); MS (LS:IMS): m/z 

430 (M+B). 

20 BPMPLE 2 
2-<B>-N-Bydroxy-2-[(4-methoxybenzeneaulfonyl> 

(3-morpholin-4-yl-3-gxopropyl)am.inol-3-methy1butyr••ide 
To a solution of N-(4-

m.ethoxybenzeneaulfonyl)-D-valine benzyl eater (2.2 

25 gram.a, S.83 mmol) in dry dim.et~yiformam.ide (40 mL) were 
added cesium carbonate (2.3 grams, 7.l mmol) and 1-
iodo-3-butene (1.3 grams, 7.1 :mmol). The mixture was 

stirred at room temperature overnight and was then 
poured into water. The mixture was extracted twice 

30 with ether and the combined ether extracts were washed 

with brine, dried over magnesium sulfate and 
concentrated under reduced pressure. The residue was 

taken up in 20\ ethyl acetate/hexane; starting material 

N-(4-m.ethoxybenzenesulfonyl)-D-valine benzyl ester 
35 (1.S g) crystallized from the mixture and was recovered 

by filtration. The filtrate was concentrated under 

vacuum and the residue was chromatographed on silica 
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gel uaing 20\ ethyl acetate/hexane as eluent to provide 
2- (R) -2- [but-3-enyl (4-·methozybenzeneaulfonyl) amino) -3-
methylbutyric acid benzyl eater aa a clear oil, 
404 mg (16\). 

5 To a mixture of 2-(R)-2-[but-3-enyl(4-
methoxybenzeneaul~onyl)aminoJ-3-methylbutyric acid 
benzyl eater (780 mg, 1.81 mm.al) and rutheni\m (III) 
chloride hydrate (-10 mg, 0.048 mmol) in acetonitrile (6 
lllL), carbon tetrachloride (6 mL) and water (8 mL) was 

10 added aodium periodate (1.7 grama, 7.9 mmol). After 
stirring at roam temperature for 2 hours, the mixture 
was diluted with methylene chloride and filtered 
through diatomaceoua earth. The organic layer was 
separated, washed with dilute hydrochloric acid 

15 solution and brine, dried over magnesium sulfate and 
concentrated to leave 2-(R)-2-[2-carboxyethyl(4-
methoxybenzeneaulfonyl)aminoJ-3-methylhutyric acid 
bensyl eater as an oil, 710 mg (87\). 

Alternatively, the intermediate 2-(R)-2-[2-
20 carboxyethy1(4-methoxybenzeneaulfonyl)amino]-3-

m.ethylbutyric acid benzyl eater was prepared by the 
following higher yielding procedure: 

N-(4-Methoxybenzeneaulfonyl)-D-valine benzyl 
ester (18.8 grams, 49.8 DDOl) was added to a suspension 

25 of sodium hydride (1.3 grams, 54 mmol) in dry 
dim.ethylfoxmam.ide (200 mL) and, after 1.5 hOura, a 
solution of allyl bromide (4.7 mL, 54 mmol) was added. 
The reaulting mixture was stirred overnight at room 
temperature and was then quenched by addition of 

30 saturated ammonium chloride solution. The 
dimethylformamide was removed by evaporation under 
vacuum. The residue waa taken up in ether and washed 
with water and brine. After drying over magnesium· 
sulfate, ether was evaporated to leave an oil from 

35 which 2-(R)-2-[(4-met:hoxybenzeneaulfonyl)prop-2-
enylamino] -3.-methylbutyric acid benzyl ester, a clear 
oil (18.1 grams, 87,), was isolated using flash 
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chromatography on silica gel eluting with 10' ethyl 

acetate in hexane and then 20' ethyl acetate in hexane. 

To a 1 M solution of borane/diaulfide complex 
in methylene chloride (l.45 mL, 2.9 mmol) waa added a 

5 solution of 2-(R)-2-[(4-methoxybenzeneaulfonyl)prop-2-
enylaminol-3-methylbutyric acid benzyl eater (3.6 

grams, 8.6 JlllDOl) in methylene chloride (8 m.L). The 

solution was stirred at room temperature for 4 hours at 

which time more 1 M solution of borane/diaulfide 

10 complex in methylene chloride (2.0 mL, 4.0 mmol) was 
added. The mixture was at:i.rred at room temperature 

overnight and was then added dropwiae to a mechanically 
stirred solution of chromium trioxide (5.1 grams, 51.6 

mole) in acetic acid (31 mL) and water (3.S mL) while 

15 keeping the internal temperature between -s•c. aDd. 
1o•c. After stirring at room temperature overnight, 
the mixture waa diluted with water and extracted with 
methylene chloride. Tbe extract was washed with brine, 
dried (magnesium sulfate) and. concentrated. The· 

20 residue was chromatographed on silica gel eluting 
aucceaaively with chloroform and 2% methanol in 
chloroform to afford 2-(R)-2-[2-carboxyethyl(4-
methoxybenzenesulfonyl)am:i.no]-3-methylbutyric acid 

benzyl as an oil (2.42 grams, 63%). 

25 To a solution of 2-(R)-2-[2-carboxyethyl(4-
methoxybenzeneaulfonyl)amino]-3-methylbutyric acid 
benzyl eater (710 mg, l.58 mmol) in methylene chloride 
(15 m.L) were added sequentially triethylamine (0.47 mL, 

3.35 mmol), morpholine (0.15 mL, 1.72 mmol) and 

30 (benzotriazol-1-yloxy)tris(dimethylamino)phosphonium 

hexafluorophoaphate (769 mg, l.74 mmol). The mixture 

was stirred at room temperature overnight and then 

diluted with methylene chloride. The solution was 
washed with O.S H hydrochloric acid solution and br~ne, 

35 dried over magnesium sulfate and concentrated under 

vacuum. The aolid residue was chromatograpbed on 
silica gel using 20% hexane in ethyl acetate affording 
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2-(R)-2-[(4-metboxybenzeneaulfonyl)(l-morpholin-4-yl-3-
oxopropyl)aminol-3-methylbutyric acid benzyl eater aa -a 
clear oil, 725 mg (88,). 

To a solution of 2-(R)-2-((4-
5 m•thoxybenzeneaulfonyl)(3-morpholin·4-yl-3-

oxopropyl)amino]-3~methylbutyric acid benzyl eater (725 

mg, 1.40 mmol) in ethanol (35 mt.) waa aclded 10% 

palladium on activated carbon (SO mg) • The 1Dixture was 

agitated under 3 atmospheres hydrogen in a Parr shaker 
10 for 3 hours. The catalyst was removed by ·.filtration 

through nylon (pore size 0.45 µa) and the solvent was 

evaporated leaving 2-(R)-(2)-((4- · 

methoxybenzenesulfonyl)(3-morpholin-4-yl-3-
oxopropyl)amillo]-3-methyl-butyric acid as a white 

15 solid, 540 :mg (90,). 

To a solution of 2-(R)-2-((4-
methoxybenzeneaulfonyl) (3-~rpholin-4-yl-3-
oxopropyl)amino]-3-methylbutyric acid (540 mg, 1.26 
mmol) and 1-hydroxybenztriazole hydrate (205 mg, 1.33 

20 mmol) in dry climethylfozmamide (12 JDL) was added 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride 
(289 mg, 1.51 mmol}. After stirring for 30 minutes, 
hydroxylamine hydrochloride (350 mg, 5.04 mmol) and 

then triethylamine (1.0 mL, 7.17 mmol) were added. 
25 The mixture was stirred at :oom temperature overnight 

and then diluted with ethyl acetate. The solution was 

washed aequentially with water, 0.5 N hydrochloric acid 
solution and brine. The solution was then dried over 
magnesium sulfate and concentrated under vacuum to 

30 leave a white foam. The material was dissolved in · 
toluene., filtered and concentrated. The residue waa 
triturated with. ether to afford 2-(R)-N·hydroxy-2((4-
methoxybenzenesulfonyl) (3-morpholin-4-yl-3-
oxopropyl) amino] -3-methylbutyramide as a solid, 200 mg 

35 (36,); lu NMR (CDCl3): 6 9.35 (bra, lB), 7.73 (d, J. 

8.9 Bz, 2B), 6.95 (d, J • 8.9 Bz, 2B), 3.86 (a, 3B), 

3.83-3.73 (m, lB), 3.70-3.52 (m, 7H), 3.46-3.43 Cm, 
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2B), 3.41-3.29 (m, lB), 2.92-2.69 (m, 2B), 2.30-2.17 

(a, lB), 0.84 (d, J • 6.S Hz, 3B), 0.41 (d, J • 6.5 Hz, 
3B); MS (particle beam): a/z 444 (M+B), 428, 383, 329; 
BRMS calculated for c19s30w3o7s (M+B): 444.1804, 

S Found: 464.1818. 

The title compound• of Bxaap1ea 3-6 were 
prepared·by a method analogous to that described in 

Example 2 using 2-(R)-2-[2-carboxyethyl(4-
aethoxybenzeneaulfony1)amino]-3-methylbutyric acid 

10 benzyl eater as the starting material which is coupled 
with the amine indicated •. 

llAJIPLE 3 

2-CR>-2-CC2-Bepzylcarbamovlethyllf4-
methoxybepzepeau1fonyllatpjnol-N-hydroxy-3-

15 methylbutyramide 

Coupled with benzylamine; 1H NMR (DMSO-d6): 
6 10.72 (s, 1B), 8.89 (a, lB), 8.39 (m, lH), 7.74 (d, J 

• 9.0 Bz, 2B), 7.32-7.21 (m, SB), 7.05 (d, J • 9.0 Bz, 
2B), 4.21 (d, J • 5.9 Hz, 2B), 4.02-3.87 (m, lBl, 3.82 

20 (a, 3B), 3.63 (d, J • 10.8 Hz, lB), 3.29-3.17 (m, lB), 
2.71-2.57 (m, lB), 2.52-2.40 (m, lH), 2.06-1.94 (m, 
lB), 0.77 (d, J • 6.6 Hz, 3B), 0.74 (d, J • 6.5 Hz, 
3B); MS (LSIMS): m/z 464 (M+B); BRMS calculated for 

25 

C22B30N305S (M+B): 464.18,55. Pound: 464.1832. 

UAMPLE 4 

· 2- (B)-N-Hydroxy-2- ( (4-methoxybenzenesulfonyll 
(2-t(pyridip-3-y1methyllcarbmpoyllethyllamino>-3-
methylbutyr•mide 

Coupled with 3-pyridylmethylamine: 1B mot 

30 (DMSO-d5): 6 10.72 (a, lH), B.89 (a, lB), 8.49-8.42 
(m, 3B), 7.73 (d, J • 8.9 Hz, 2H}, 7.63-7.60· (m, lH), 

7.32 (dd, J - 4.8, 7.8 Hz, lH), 7.05 (d, J = 8.9 Bz, 
2B), 4.23 (d, J = S.8 Hz, 2H), 4.00-3.88 (m, lH), 3.81 
(s, 3B), ·3.62 (d, J • 10.8 Hz, lB), 3.27-3.17 (m, lB), 

35 2.69-2.58 (m, 1B), 2.52-2.41 (m, lH), 2.07-1.94 (m, 
lB), 0.76 (d, J. 6.5 Bz, 3H), 0.72 (d, J. 6.4 Hz, 
3B)1 MS (LSIMS): m/z 465 (M+B). 



W096/27583 PC'l'IUS9"'2'79 

- 41 -

IXAllPLI s 
2-(B)-N-Byclroxy-2-ll4-•ethqxybepgep911U1£gpy11 

r2-<methylpyrJ.din-l-ylm!t;hylqarh•'P9Yl>•SiJr.y1l•pjpo>-l­
••thy1butvr•mi4e 

S Couplecl with 3-(N .. meth.y1aminaaet:by1)pyridine: 
1s NMR (DMSO-dg): 6 10.75 (br •• lB), 8.92 (a, lB), 

a.s2-s.29 (m, .2B), 7.75 (d, J •·a.a Bz, 1.4 B), 7.67 

(d, J • 8.8 Bz, 0.6 B), 7.62-7.58 (pa, 1B), 7.42-7.32 
Cm, 1B), 7.06 (d, J •a.a Bz, 1.4 H), 1.01 (d, J =a.a 

10 Bz, 0.6 R), 4.SS-4.41 (m, 2B), 3.94-3.82 (m, lH), 3.81 
(a, 2.1 B), 3.80 (a, 0.9 B), 3.68-3.60 (m,_ lB), l.33-
3.19 (m, lB), 2.90-2.50 (m, 2R), 2.88 (a, 2.1 B 

over.lapped), 2.79 (a, 0.9 B), 2.os-1.ao (m, lB), 

0.79-0.63 (m, 6B): MS (the:mospray): •/z 479 

15 (M+B), 364. 

BXUIPLI 6. 

·4- (3- [ (1- (R) -1-Ryciroxycarbmnoyl-2-
methylpropyl) (4-meth9zvbenzeneaulfonVl>'!!!inolpropionyll 
piperazine-1-earboxylic acid, tert-hutyl eater 

20 Coupled with tert-butyl-1-
piperazinecarboxylate: ls NMR (DMS0-46): 6 10.77 (br 

a, 1R), 8.93 (s, lR), 7.74 (d, J • 8.9 Hz, 2B), 7.06 
(d, J • 8.9 Bz, 2B), 3.90-3.80 (m, 1B), 3.82 (s, 3B, 

overlapped), 3.64 (d, J • 10.8 Hz, lB), 3.60-3.16 (m, 
25 9B), 2.80-2.?l (m, lB), 2.59-2.47 (m, 1H), 2.03-1.91 

(m, lB), 1.39 (a, 9B), 0.77 (d, J • 6.5 Bz, 3B), 0.71 

(d, J • 6.5, 3B); MS (thermoapray): m/z 543 (M+B), 

443, 382, 328 •. 

30 
ED.MPLE 7 

2-CR>-N-BVdroxy-2-[(4-methoxybenzepeaulfonyll 
(3-oxo-3-piperazin-1-ylproovl)aminol-3-methylbutvrami.de 
hydrocholoride 

A solution of 4-(3-[(1-(R)-1-

hyc:lroxycarbamoyl-2-aethylpropyl) (4-
35 methoxybezizeneaulfonyl)amino]propionyl)piperazine-1-

carboxylic acid, tert-butyleater [Bxample 6] (430 mg, 
0.79 :mmol) in methylene chloride (11 mL) was cooled to 
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o•c. Hydrogen chloride SJ&• ... then bubbled through 

the solution for·about 0.5 minute. The solution was 

allowed to wazm to room temperature with stirring over· 

1 hour. Volatiles were removed by evaporation and the 

5 residue was filtered washing with methylene chloride to 

collect solid 2-(R)-H-hydroxy-2-[(4-

methoxybenzenesulfonyl) (~-oxo-3-piperasin-1-

ylpropyl)aminol-3-methylbutyramide hydroch1oride, 375 

mg (99\). ls NMR (DMSO·d,): 6 10.78 (bra, lB), 9.16 

10 (br s, lB), 7.74 (d, J. 8.8.Hz, 2B), 7.07 (d, J = 8.9 

B:, 2B), 3.82 (s, 3H), 3.62 (bra, 4B), 3.38-3.18 (m, 

iB), 3.16-3.07 (br s, 2B), 3.07-2.~8 (br s, 2B), 2.83-

2.73 (m, 1B), 2.65-2.53 (m, lB), 2.06-1.90 (m, 1B), 

0.76 (d, J. 6.5 Hz, 3B), 0.72'(d, J. 6.5 Bz, 3B). A 

15 broad water peak between 6 4.0 and 3.5 obscured aome 

signals from this compound; MS (the:rmospray): m/z 443 

(M+H), 382, 328. 

IXMJPLE 8 

2-<a>-2-C«Bepzy1carbA111oy1methyl> (4-

20 methoxyben.zepeaulfopyllpinol-N-hydroxv-3-methyl-· 

butyram.ide 

To a solution of 2-(R)-2-[carboxymethyl(4-

methoxybenzenaaulfonyl)aminoJ-3-methylbutyric acid 

benzyl eater (example 1) (905 mg, 2.08 mmol) in 

25 methylene chloride (18 mL) were added aequential.ly 

triethylamine (0.12 mL, 5.14 mmol), benzylamine (0.25 

mL, 2.29 mmol) and (benzotriazol-1-

yloxy) tris(dimethylamino)phosphonium hexafluoro­

phoaphate (l.Ol. grams, 2.28 mmol). The mixture was 

30 stirred at room temperature overnight and then diluted 

with ethyl acetate. The solution was washed with O.S N 

hydrochloric acid solution and brine, dried over 

m&gJ'.lesium sulfate and concentrated under vacuum. The 

residue was chromatographed on silica gel using a 

35 2:5:16 ratio of methylene chloride/ethyl acetate/hexane 

affording 2-(R)-2-[(benzylcarbamoylmethyl) (4-

methoxybenzeneaulfonyl)amino)-3-methylbutyric acid 
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benzy1 ester aa a clear oil, 933 mg (86,). 

To a •olutioD of 2·(R)·2-
[(benzylcarbamoylmetbyl) (4-methoxybenseneau1fonyl)­
aminoJ-3-methylbutyric acid benzyl eater (933 mg, 1.17 

5 mmol) in ethanol (50 mL) waa added 10' palladium on 

activated carbon (85 mg). The mixture was agitated 
under 3 atmosphere• hydrogen in a Parr shaker for 4 

hours. The catalyst was removed by filtration through 
nylon (pore aize 0.45 pa) and the solvent waa 

10 evaporated leaving 2-(R)-2-[(benzylcarbamoyl.methyl)(4-
methoxybenzeneaulfonyl)aminol-3~methylbutyric acid as a 
white foam, 755 :mg (98,). 

To a solution of 2-(R)-2-
[(benzylcarbamoylmethyl) (4-

15 methoxybenzeneaulfonyl)amino]-3-methylbutyric acid (655 

mg, 1.51 mmol) and 1-hyc:lroxybenztriazole hydrate (224 

mg, 1.46 mm.ol) in. dry dimethylfo:mamide (15 IDL) was 
added 1-(3-di.methylaminopropyl)-3-ethylcarboc:li.imide 
hydrochloride (316 mg, 1.65 mmol). After stirring for 

20 30 minutea, hydroxylamine hydrochloride (416 mg, 6.0 

:mmol)· and then N-methylmorpholine (0.99 mL, 9.0 mmol) 
were added. The mixture was -stirred at room 
temperature overnight and then diluted with ethyl 
acetate. The solution was washed sequentially with 

25 water, 0.5 N hydrochloric acid a·olution and brine. The 
solution was then dried over magnesium sulfate and 
concentrated under vacuum·to leave a white foam which 
was chromatographed on ailica gel eluting with ethyl 
acetate to afford 2-(R)-2-[(benzylcarbamoylmethyl)(4-

30 methoxybenzene-sulfonyl)aminoJ-N-hydroxy-3-
metbylbutyramide as a white foam, 570 mg. (84\); 1B mm 
(DMSo-d,>: 6 10.75 (br s, lB), 8.90 (s, lB), 8.47 (m, 

1B), 7.85 (d, J • 8.9 Bz, 2B), 7.83-7.19 (m, SB), 7.04 

(d, J • 8.9 Hz, 2B), 4.37 (d, J • 11.4 Hz, lB), 4.28 
35 (d, J • S.9 Bz, 2H), 3.89 (d, J • 11.4 Hz, lB), 3.82 

(a, JB), 3.45 (d, J • 10.3 Bz, 1B), 1.90-1.79 (m, 1H), 

0.73 (d, J • 6.3 Hz, 6H)1 MS (LSIMS'): m/z 450 (M+B). 
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IDJIPLI 9 
2-<R>-2-Cflep1y}m1t;hy1qarbmnpylpethvl><4-

met:hqxybg11119nlfony1> pinoJ -B-hydroxy-3-

methylbµtyr•mi 4e 
S To a eolution of 2-(R)-2-(carboxym.ethyl(4-

methoxybenzeneaulfonyl)amino]-3-aeehylbutyric acid 

benzyl ester (Example 1) (1.05 grams, 2.41 mmol) in 
methylene chloride (20 mL) were acldecl aequentially 
triethyla:mine (0.84 mt., 6.0 mmol), N-benzylmethylamine 

10 (0.34 mL, 2.63 mmol) and (benzotriazol-1-
yloxy) tria (d.iaethyla:mino)phoaphonium 

hexafluorophoaphate (1.17 grams, 2.69 mm.ol). The 

mixture waa stirred at room temperature overnight and 
then diluted with ethyl acetate. The solution waa 

15 washed with o.s R' hydrochloric acid solution and brine, 

dried over magnesium aulfate ancl concentrated under 
vacuum. The residue waa chromatographed on silica gel 
using 35% ethyl acetate in hexane (plus a small amount 
Of methylene chloride to load the sample OD the column) 

20 affording 2• (ll)-2- (benzyl.methylcarbamoylmethyl) (4·­
methoxybenzeneeulfonyl)aminol -3-aethylbutyric acid 

benzyl eater aa a clear oil, 1.14 grams (88%). 

To a solution of 2-(R)-2-
[(benzylmethylcarbamoylmetbyl) (4-

25 methoxybenzeneaulfonyl)aminol-3-methylbutyric acid 
benzyl eater (1.14 grams, 2.12 mmol) in ethanol (100 
mL) waa added 10% palladium on activated carbon (400 
mg). The mixture was agitated under 3 atmospheres 

hydrogen in a Parr ahaker for 3 hours. The catalyst 
30 was removed by filtration through nylon (pore size 0.45 

µm.) and the solvent was evaporated leaving 2~(R)-2-

[(benzylmethylcarbamoylmethyl) (4-
methoxybenzenesulfonyl)amino]-3-methylbutyric acid as a 

white foam. 902 mg (95%). 

35 To a solution of 2- (R) ·2-. 

[(benzylmethylcarbamoylmethyl) (4-
methoxybenzeneaulfonyl)amino]-3-methylbutyric acid (902 

I .. 
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mg, 2.01 mmol) in methylene chloride (20 mt.) W9re added 
aequentially triethylamine- (0.90 mL, 6.42 ..a1), .;o .. 

a1lylhydroxyla:mine hydrochloride (242 mg, 2.21 maol) 

and (benzotriazol-1-yloxy)tria-
5 (dimethylamino)phoaphcmium hexafluorophoaphate (978 mg, 

2. 21 mmol) • The mixture was atirred at room 
temperature overni.SJht and then diluted with ethyl 
acetate. The solution waa wa8be4 with o.s H 

hydrochloric acid aolution an4 brine, dried·over 
10 magnesium sulfate and concentrated under vacuum. The 

residue was chramatographed on silica SJ•l·uaing 40' 

hexane in ethyl acetate to afford 2-(R)-H-allyloxy-2-
[(benzylmethylcarbamoylaethyl) (4-methoxy­
benzeneaulfonyl)amino]-3-methylbutyramide as an oil, 

15 1.008 SJram& (100,). 

To a solution of 2-(R)-N-allyloxy-2-
{(benzylmethyl-carbamoylmethyl) (4-

aethoxybenzenesulfonyl)aminoJ-3-metbylbutyrami.de (500 

mg, 0.99 mmol) in methylene chloride (40 JDL) was added 
20 bia(triphenylphoaphine)palladium (XX) chloride (280 mg, 

0.4 mmol) and then, dropwiae, tributyltinhydride (0.43 

m.L, 2.2 mmol). The solution was stirred at room 
temperature for l hour, diluted with methylene 
chloride, washed with 1 N hydrochloric acid solution, 

25 dried over magnesium. sulfate and.concentrated. The 
reaidue waa taken up in ethyl acetate and f i1tered to 
remove a solid. After concentration, the £i1trate was 

chromatograpbed on ailica SJ•l eluting with chloroform 
and then 2\ methanol in chlorofozm to afford 2-(R)-2-

30 [(benzylmethylcarbamoylmethyl)(4-methoxybenzene-
su1fonyl)aminol-H-hydroxy-3-methylbutyramide as a white 
solid (340 mg, 74\). 1H JDIR (DMSO-d6): 6 10.66 Cbr s, 
1H), 8.87 (br a, 0.6· B), 8.84 (s, 0.4 B), 7 .91 (d, J = 
8.9 Bz, 1.2 B), 7.78 (d, J • 8.9 Bz, o.e B), 7.43-7.21 

35 (m, SB), 7.05 (d, J • 8.9 Bz, 1.2 B), 7.00 (d, J = 8.9 

Hz, 0.8 B) 4.72 (d, J • 17.7 Bz, 0.4 B), 4.70 (d, J • 

17.7 Bz, 0.6 B), 4.59-4.42 (m~ lB), 4.25 {d, J • 17.8 
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Bz, 0.6B), 4.07 (d, J • 17.7 Bs, 0.48), 3.82 (a, 3B), 

3.46-3.40 (m, 1B), 2.91 (a, 1.BB) •. 2.13 , •• 1.2 B), 

1.92-1.70 (m, lB), 0.75-0.69 (m, 6B); llS (thezmoapray): 
m/z 464 (M+B), 307, 239. 

The title compounds of Example• 10-11 were 
prepared by a method analogous to that descril:Jed in 
Bx.ample 9 using 2-(R)-2-[carboxymethyl(t­

methoxybenzeneaulfonyl)amino)-3-methylbutyric- acid 
benzy1 ester (Example 1) as the starting material which 

10 is coupled with the amine indicated. 

IJNIPLI 10 
2- CR) -N-Bydrpxy-2• ( [4-

met4oxybenzene•u1fpnyll - C C2-morpholin-4-
ylethylcarbamovl>methvllaminol-3-methylhutyramide 

15 Coupled with 4- (2-aminoet:hyl)morpholine: ls 

NMR. (DMSO-d6): 6 10.74 (bra, lB), B.90 (bra, 1B), 

7.84 (br s, 1H, overlapped), 7.84 (d, J = 8.8 Hz, 2H), 

7.06 (d, J • 8.8 Bz, 2B), 4.33 (d, J • 17.S Bz, 1B), 

3.83 (s, 3H), 3.78 (d, J • 17.S Hz, 18), 3.57-3~54 

20 (m, 4H), 3.49 (d, J. 10.2 Hz, lB), 3.28-3.06 (m, 2H), 

2.34-2.30 (m, 6B), 1.93-1.77 (m, lH), 0.77-0.74 

(m, 6H). 

EJAMPLE 11 
2-(R)-N-Hydroxy-2-((4-

25 methoxybenzeneaulfppyllC2-oxo-2-pyrrolidin-l-
ylethyll•mj119J-3-methylbutyr••ide 

Coupled with pyrrolidine: 1H NMR CCD30D): 6 

7.90 (d, J • 8.9 Bz, 2B), 7.04 (d1 J • 8.9 Bz, 2H), 

4.50 (d, J. 17.6 Bz, 1B), 4.15 (d, J. 17.6 Bz, lB), 

30 3.87 (a, 3B), 3.56-3.39 (m, SB), 2.07-1.82 (m, SB), 

0.83 (d, J. 6.6 Bz, 3B), 0.73 (d, J. 6.6 Bz, 3B); MS 

(thermospray): m/z 414 (M+l); HRMS calculated for 

C1sH29N306S (M+B): 414.1699. Pound 414.1703. 
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l 1 NIPLB 12 

2- CPimethvicarb•moylm•·thyl <t­
meth9xybepzeneaulfqny1> epjnpl -H-hydrpxy-3-methvl­

butyr-pide 

A solution of 2-(R)-2-[carboxymet:hy1(4-

methoxybenzeneaulfonyl)amino]-3-met:hy1butyric acid 

benzyl eater (Example 1) (1.89 grams, 4.34 mmol) in 

thionyl chloride (25 mL) was heated at reflux for 1 

hour. After cooling, the exceaa thionyl chloride waa 

10 evaporated. The residue waa taken up in :methylene 

chloride (SO mL) and the solution was cooled in an ice 

bath. Dimethylamine gas was slowly bubbled through the 

solution for l hour. After evaporation of the solvent, 

the residue was taken up in ethyl acetate, washed with 

15 l N hydrochloric acid ao1ution, water and brine, dried 

20 

over :magnesium sulfate and concentrated to leave 

di:methylcarbamoylmethyl(4-methoxybenzeneaulfonyl)amino-

3-methylbutyric acid benzyl eater as an oil, 1.77 grams 
. . 

( 88,) • 

To a solution of dimethylcarbamoylmethyl(4-

methoxybenzenesulfonyl)amino-3-methylbutyric acid 

benzyl eater (1.77 grams, 3.83 :mmol) in ethanol (100 

mL) was added 10% palladium on activated carbon (644 

mg) • The mixture was agitated under 3 atmospheres 

25 ·hydrogen in a Parr shaker for 1.5 hours. The catalyst 

was removed by filtration through nylon (pore size 0.45 

pm) and the solvent was evaporated .leaving dimethyl­

carbamoylmethyl (4-methoxybenzenesulfonyl) amino-3~ 

30 

methylbutyric acid as a white foam, 1.42 grams (100,). 

To a solution of dimethylcarbamoylmethyl(4-

methoxybenzeneaulfonyl)amino-3-methy.lbutyric acid (l.42 

grams, 3.81 mmol) and l-hydroxybenztriazole hydrate 

(687 mg, 4.48 :mmol) in dry dimethylformamide (7 mL) was 

added 1-(3-di.methy1aminopropyl)-3-ethylcarbodiimide 

35 hydrochloride (974 mg, S.08 mmol). After stirring for 

30 minutes, .hydroxylamine hydrochloride (1.17 grams, 

16.B mmol) and then N-methylmorpholine (2.8 mL, 25.5 
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mmol) were added. The mixture waa·atirred at roca 

temperature overnight and then concentrated under 

vacuum. The residue waa taken up in ethyl acetate and 

the resulting solution was waahed sequentially with 

S water, 0.5 N hydrochloric acid aolution and brine. The 

solution was then dried over magnesium au1fate and 

concentrated under vacuum to leave an oil which waa 

chromatographed on silica gel eluting aucceasively with 

ethyl acetate, 5\ methanol in chloroform and 10\ 

10 methanol in chloroform to afford 2-[dimethyl­

carbamoylmethyl(4-methoxybenzeneaulfonyl)Bmino)-N­

bydroxy-3-mathylbutyramide aa a white solid, 390 mg 
(26\). 1B HMR (DMSO-d6): 6 10.70 (bra, 1B), 8.89 (s, 

lH), 7.80 (d, J • 8.9 Hz, 2B), 7.10 (d, J = 8.9 Hz, 

15 2H), 4.62 (d, J. 17.7 Hz, lH), 4.14 (d, J. 17.7 Hz, 

lB), 3.84 (s, 3B), 3.40 (d, J • 10.4 Hz, 1B), 2.97 (s, 

3B), 2.82 (a, 3B), 1.88-1.72 (m, 1B), 0.72 (d, J = 6.5 

Hz, &B); MS (tberaospray): m/z 388 (M+1); BRMS 
calculated for c16a261t3o6s (M+H): 388.1542 Pound: 

20 388.1592. 
IDMPLE 13 

2-(R)-2-N-Bydroxy-2-CC4-
methoxybenzeneaulfppyl) CtCpyridin-3-
y1methyl)carbamovllmethyl>aminol-3-pethylbutyr•mide 

25 2-(R)·N-Hydroxy-2-((4-
methoxybenzenesulfonyl) ([(pyridin-3-
ylmethyl)carbamoyl]methyl)amino)-3-methylbutyram.ide was 

prepared by a procedure similar to that of Example 12 

starting with 2-(R)-2-[carhoxymethyl(4-

30 methoxybenzaneaulfonyl)amino]-3-methylbutyric acid 
benzyl eater (Example 1) and coupling this to 3-
pyridylmethylamine via the acid chloride. 1H NMR 

(CD30D): 6 s.ss-B.53 (m, 1B), B.43-8.40 (m, lB), 7.90-

7.82 (m, lH, overlapped) , 7.86 (d, J = 8.9 Hz, 2B), 

35 7.40 (dd, J • 4.8, 7.8 Bz, lB), 7.04 (d, J • 8.9 Bz, 

2B), 4.50 (d, J • 17.S Bz, lB), 4.39 (d, J • 17.5 Bz, 

1B), 4.32 (d, J • 17.7 Bz, lB), 4.02 (d, J. 17.7 Bz, 
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1H), 3.87 (a, 3B), 3.60 (d, J • 10.3 Bs, lB), 2.08-1.93 

(a, 1H), 0.85 (d, J·• 6.S Bz, 3B), 0.70 (d, J • 6.S Bz, 

3B); MS (the%111.0apray): a/& 451 (M+B), 336, 320. 

VNIRLI 14 

N-Bydroxy- t C4-aethpxybenzepe1Ulfonyl) <2-. 
morpholin-4-yl-2-oxoethyl)ft!!inolacet•pjde 

To a •olution of imiDoacetic acid diaociium. 

salt monohydrate (S.O grama, 25.6 mmol) in dioxane (SO 

:ml) and water (SO :ml) was added triethylud.ne (5.3 ml, 

10 38 mmol) followed by 4-aethoxybenzenesu1fonyl chloride 

(S.8 grams, 28.0 mmol). The mixture was stirred 

overnight at room temperature and diluted with 

methylene c:hloride. The solution was washed with 1 N 

hydrochloric acid solution, water and brine, dried over 

15 magnesium aulfate and concentrated under vacuum. leaving 

[carboxymethyl(4-methoxybenzeneaulfonyl)amino]acetic 

acid aa a white solid, 3.83 grams (49,). 

[Carbox:ymethy1(4-

methoxybenzenesulfonyl)amino)acetic acid (0.5 grams, 

20 1.65 mmol) Ul. acetic anhydride (15 mL) was dissolved in 

acetic anhydride by gentle wandng. The resulting 

solution was stirred at room temperature overnight. 

The acetic anhydride was removed by evaporation under 

vacuum; the residue was dissolved in methylene chloride 

25 and morpholine (0.16 mL, 1.82 mmol) was added. The 

mixture was stirred overnight at room temperature and 

then concentrated under vacuum. The residue waa 

dissolved in ethyl acetate, waahed with 1 N 

hydrochloric acid solution, water and brine, dried over 

30 magnesium sulfate and concentrated to afford ((4-

methoxybenzeneaulfonyl) (2-morpholin-4-yl-2-

oxoethyl) ami.nol acetic acid as an oil, 0.33 grams (54%). 

To a solution o·f [ (4-

methoxybenzeneaulfonyl) (2-morpholin-4-yl-2-oxoethyl)-

35 amino]acetic acid (0.33 grams, 0.89 mmol) in methylene 

chloride (10 mL) were added sequentially triethylamine 

(0.43 mL, 3.1 mmol), 0-benzylhydroxylamine 
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hydrochloride (0.15 grams, 0.94 mmol) and 

(benzotriazol-1-yloxy)tris(c:limet:hylamino)phoaphoniua 

hexafluorophoaphate (0.43 grams, 0.97 ~l). 'l'he 

mixture was atirred. at roma temperature overniSJht and 

S then diluted with ethyl acetate. The solution was 

washed sequentially with 0.5 N hydrochloric acid 

solution, water and brine, dried over magnesium sulfate 

and concentrated under vacuum. The reaidue waa 

chromatographed on silica gel uaing ethyl acetate to 

10 afford H-benzyloxy-((4-methoxybenzeneaulfonyl)(2-

morpholin-4-yl-2-oxoethyl)amino)acetami.de as a white 

solid, 0.33 grams (78\). 

To a aolution of N~benzyloxy-((4-

metboxybenzeneaulfonyl) (2-morpholin-4-yl-2-

15 oxoethyl)amino)acetamide (0.33 grams, 0.69 mmol) in 

methanol (35 mL) was added 5\ palladium on activated 

carbon· (85 mg). The mixture was agitated under 2 

atmospheres hydrogen in a Parr shaker for 1.5 hours. 

The catalyst was removed by filtration through nylon 

20 (pore size 0.45 p.m) and tbe solvent was evaporated. 

The residue was chramatographed on silica gel eluting 

with S\ methanol in methylene chloride to afford N­

methoxy- [ (4-methoxybenzenesulfonyl) (2-morpholin-4-yl-2-

oxoethyl)amino)acetamide as a white solid, 65 mg (24%); 

25 lH NMR (CI>30D): 6 7.82 (d, J • 9.0 Bz, 2H), 7.08 (d, 

J • 9.0 Hz, 2B}, 4.24 (s, 2B), 3.88 (s, 3B), 3.84 (s, 

2H), 3.68-3.64 (m., 4B), 3.58-3.50 (m, 4H); MS 

(thermoapray): m/z 388 (M+l), 387 (M}1 BRMS calculated 

for c16H22N3o7s (M+B): 388.1178, Pound 338.1180. 

30 The title compounds of Examples 15-16 were 

prepared by a method analogous to that described in 

Example 14 using [carboxymethyl (4- · 

methoxyben.zeneaulfonyl)amino]acetic acid as the 

starting material which, after treatment with aceti~ 

35 anhydride, is coupled with the amine indicated. 
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N-Bydroxy-r<t-.. t;hpxybapian•aul:fopy1> C2-ozo-
2-pyrrqliclin-1-yl1t;hyl>ezpjpplac9t•mi4• 

Couplecl with pyrrolidille: 1B RllR (DHSO-d6 ) : 

S 6 11.26 (br s, 1B), 8.89 (a, 11), 7.81 (d, J • 8.9 Bz, 
2B), 7.10 (cl, J • 8.9 Hz, 2B), 4.09 (a, 2B), 3.85 (a, 

3B), 3.74 (a, ~B), 3.45·3.25 (m, 41), 1.93-1.72 

(m, 4B); MS (tbermoapray): a/z 372 (M+l): Analysis 
calculated for c151 21w3o6s: C, 48.51; B, 5.70; H, 

10 11.31. Pound: C, 48.51; B, 5.82; N, 11.24. 

IXAMPLI 16 
2-tPimethylcarb•ppy1JD1thylf4-

methoxybenzeneaulfqpyllf!!1ppl-N-hyclroxyaaet•pjde 

Coupled with climethylamine: ,mp: 170°C. 

15 (dee.); 1B !IMR (DHSO·ds): 6 10.69 (br s, lB), 8.88 (a, 

11), 7.91 (d, J • 8.9 Hz, 21), 7.06 (cl, J • 8.9 Bz, 

21), 4.19 (a, 21), 3.85 (a, 31), 3.73 (a, 2B), 2.94 

(s, 31), 2.84 (a, 3B); KS (t:hermospray): m/z 346 

(M+l); ADalyaia aalcu1ated for c13s19u3o6s: c, 45.21; 

20 B, S.55 N, 12.17. Pound: C, 44.93, B, S.61; N, 12.03. 

IDMPieE 17 

2-<R>-2-rc2-carb••oylethyll f4-
methoxybepzeneaulfonyl)•m1nol-N-hydroxy-3-
methylbµtyrpide 

25 To a aolution of 2-(R)-2-[(2-carboxyethyl(4-
methoxybenzeneau1fonyl)amino]-3-methylbutyric acid 
benzyl eater (examp1e 2) (900 mg., 2.0 .mmol) in 

methylene chloride (10 aL) was added thionyl chloride 
(0.16 mL, 2.2 mmol). The reaction miXture was stirred 

30 for l.S hours at room temperature and then concentrated 

in vacuo. After diaaolving the residue in methylene 
chloride (10 mL), ammonia gas was bubbled through the 
solution for 0.5 minutes. The solution waa stirred at 

room temperature overnight and was concentrated under 

35 vacuum. P.laah chromatography of the residue on silica 

gel eluting with 2% methanol in chloroform provided 2-

(R) -2- [ (2-carbamoylethyl) (4-
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methoxybenzeneaul.fonyl)amino)-N-hydroxy-3-methyl.butyric 

acid benzyl eater as a clear oil (275 :mg, 31\). 

To a solution of 2-(R)-2-[(2-

carbamoylethyl) (4-methoxybenzeneaulfonyl)amino]-N-

S hydroxy-3-methyl.butyric acid benzyl eater (275 :mg, o.61 

DimOl) in ethanol (15 mL) was added 10% palladium on 

activated carbon (30 mg). The mixture was _agitated 

under 3 atmospheres hydrogen in a Parr shaker for s 
hours. The catalyst was removed by filtration through 

10 diatomaceoua earth and the solvent was evaporated 

leaving 2-(R)-2-((2-carbamoylethyl) (4-

methoxybenzeneau1fonyl)amino]~N-hydroxy-3-methyl.butyric 

acid as a white foam, 211 mg (96\). 

To a solution of 2-(R)-2-((2-

15 carbamoylethyl) (4-aethoxybenzenesulfonyl)aminol-N­

hydroxy-3-methylbutyric acid (205 mg, 0.57 mmol) and 1-

hydroxybenztriazole hydrate (85 mg, O.SS mmo1) in dry 

dimethylformamide (S mL) was added 1-(3-

dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride 

20 (120 mg, 0.63 mmol). After stirring for 30 minutes, 

25 

hydroxylamine hydrochloride (158 mg, 2.3 mm.ol) and then 

N-methylmorpholin~ (0.37 mL, 3.4 mmol) were added. The 

mixture was stirred at room.temperature overnight and 

then diluted with ethyl acetate. The solution was 

washed with water and brine. The solution was then 

dried over magnesium sulfate and concentrated under 

vacuum to leave an oil which was chromatographed on 

silica gel eluting with 2% methanol in chloroform to 

afford 2-(R)-2-[(2-carbamoylethyl) (4-

30 methoxybenzenesulfonyl)amino]-N-hydroxy-3-

methylbutyramide as a white solid, 45 mg (21\); 1H NMR 

(DMSO-d6): 6 10.74 (bra, lH), 8.91 (br s, lB), 7.74 

(d, J = 8.B Bz, 2H), 7.33 (br s, lH), 7.07 (d, J = 8.8 

Hz, 2H), 6.79 (br s, 18), 3.93-3.82 (m, lH, 

35 overlapped), 3.83 (a, 3B), 3.64 (d, J = 10.7 Hz, 1H), 

3.25-3.12 (m, 1H), 2.62-2.48 (m, 1H), 2.42-2.30 (m, 

1B), 2.06-1.94 (m, 1H), 0.79 (d, J s 6.6 Hz, 3H), 0.76 
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(d, J ~ 6.6 Bz, 3B)J KS (thez:mo11pray): m/z 374 (M+B). 

llNfD!.JF 18 
2-(R)-2-t(2-tert-Butogyc&rbapylethyl>C4-

methoxybep.zepeaµlfpnyll-1pipol-R-hyclroxy-3-
S methylbutyrapide 

A solution of R,R-diaethylformamide di-tert­
butyl acetal (1.9 mL, 7.9 mmol) in toluene (15 mL) was 

added dropwise to a aolution of 2-(R)-2-[(2-
carboxyethyl(4-methoxybenzeneaul.fonyl)amino)-3-

10 m.ethylbutyric acid benzyl eater (example 2) 900 mg,, 2.0 
mmol) in toluene at 80°C. After heat.ing for 2 hours at 

ao•c., the mixture was cooled and concentrated to leave 

an amber oil which was chromatographed on ailica gel 

eluting with chloroform to afford (2-(R)-2-[(2-tert-
15 butoxycarbonylethyl)(4-aethoxybenzenesulfonyl)amino]-3-

metbylbutyric acid bensyl eater as an oil, 
3. 75 mg (3., .. ) • 

To a solution of 2-(R)-2-((2-tert­
butoxycarbonylethyl) (4-methoxybenzenesulfonyl)amino]-3-

20 methy1butyric acid benzyl eater (370 mg,, 0.73 mmol) in 
ethanol (20 DIL) was added 10% palladium on activated 
carbon (40 mg). The mixture waa agitated under 3 
atmospheres hydrogen in a Parr shaker for S hours. The 

catalyst was removed by filtration through diatomaceous 

25 earth and the solvent was evaporated leaving 2-(R)-2-

[(2-tert-butoxycarbonylethyl) (4-
methoxybenzeneaulfonyl)amino}-3-methy1butyric acid as a 
white foam, 30 mg (100,). 

To a solution of 2-(R)-2-[(2-tert-
30 butoxycarbonyletbyl)(4-methoxybenzeneaulfonyl)aminol-3-

methylbutyric acid (303 mg, 0.73 mmol) and 1-

hydroxybenztriazole hydrate (108 mg, 0.70 mmol) in dry 

dimetbylformamide (10 mL) waa added l.-(3· 
dimethylaminopropyl)-3-ethylcarbodiizd.de hydrochloride 

35 (153 mg, 0.80 mmol). After stirring for 45 minutes, 

hydroxylam.ine hydrochloride (203 mg, 2 • .9 mmol) and then 

N-methylmorpholine (0.48 mL, 4.4 mmol) were added. The 
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mixture was atirred at room temperature overnight and 

then concentrated under vacuum. The residue waa 

chromatographed on silica gal eluting with 2\ methanol 
in chlorofozm and again with 10\ ethyl acetate in 

S hexane to afford 2-(R)-2-[(2-tert-

butoxycarbonylethyl) (4-metboxybenzeDeau1fonyl)aminoJ-H­
hydroxy-3-methylbutyramide as a white foam, 135 :mg 

(43%); 1B RllR (DMSO-d6 ): 6 10.77 (bra 1B), 7.74 (d, 

J • 8.9 Bz, 2B), 7.08 (d, J • 8.9 Bz, 2B), 3.93-3.82 

10 (m, 1B, overlapped), 3.83 (&1 3B), 3.&4 (d, J • 10.8 

Bz, lB), 3.26-3.14 (m, lB), 2.70-2.&0 (m, 1B), 2.so-

2.38 (m, 18), 2.04-1.91 (m, lB), 1.38 (a, 98), 0.78 (d, 

J • 6.5 Hz, 3B), 0.72 (d, J • 6.5 Bz, 3B); KS 

(thermospray): m/z 431 (M+B), 375, 314. 
15 IJAMPLI 19 

2-<B>-2-c2-earboxyethyl><4-
methoxybenzeneaulfonyl>tmtnol-N-hydroxy-3-
methylbutyr•m;49 

To a aolution of 2-(B)-2~[2-tert-
20 butoxycarbonylethyl) (4-methoxybenzenesu1fonyl)amino]-B­

hydroxy-3-methylbutyramide (example 18) (100 mg, 0.23 

mmol) in methylene chloride (1 mL) at 0°C. was added 

trifluoroacetic acid (1 mL). The mixture was allowed 
to warm to room temperature while stirring overnight. 

25 After evaporation of the trifluoroacetic acid and 

methylene chloride, the residue was chromatographed on 

silica gel eluting with 5% methanol in chloroform. 
Concentration of the appropriate fractions afforded 2-

(B) -2- [2-carboxyethyl (4-methoxybenzeneaulfonyl)amino] -
30 B-hydroxy-3-methylbutyramide as a white solid, 35 mg 

(41\). la NMR (DMSo-d6): 6 10.79 (br a,lH), 8.97 (br 

a, lH), 7.76 (d, J. 8.9 Bz, 2B), 7.09 (d, J. 8.9 Hz, 

2B), 3.95-3.82 (m, lB, overlapped), 3.84 (s, 3B), 3.66 

(d, J. 10.8 Bz, lB), 3.30-3.20 (m, lH), 2.73-2.62 (m, 

35 lB), 2.so-2.40 (m, lH), 2.01-i.94 (m, lH), o.ao (d, 
J • 6.5 Bs, 3H), 0.74 (d, J • 6.5 Bz, 3B); KS 

(thei:moapray): m/z 375 (M+B), 314. 
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CLAIMS 
A compound of the f oz:mul.a ,,x 

I 
o R3 (CHI 2>n 

II I 
BO--:•H--cC-C-N 

I 14 "~o B R S o' "-Ar 
or the pha%1Daceutically acceptable aalta thereof. 

15 wherein 
n ia 1 to 6; 
Xia hydroxy, (c1 -c6)alkoxy or 111t1R2 wherein 

R1 and R2 are each independently selected from the 
group consisting of hydrogen, (C1 -c6)alky1, piperidyl, 

20 <c1 -c6)alkylpiperidyl, (c6-c10>arylpiperi4yl, <c5-
c9>heteroarylpiperidy1. (C6-c10)aryl(C1-
c6)alkylpiperidyl, (c5-Cg)heteroarylCC1 -

c,)alkylpiperidyl, (C1-C6)acylpiperidyl, (C6-C10)aryl, 
(C5-c9)beteroaryl, (C6-c10Jary1CC1-C6)alky1, (C5-

25 Cg)heteroaryl(C1 -c,)alkyl, (C6-c1 o>aryl(C6-Clo)aryl, 
cc6-c10>aryl(C6-c10>ary1(C1-c6 >alkyl, cc3 -
c6)cycloalkyl, (c3-c6)cycloalkyl(C1 -c6>alkyl, R5 cc2 -
c6)alkyl, (C1 -c5}alky1(CBR5) cc1 -c6 )alkyl wherein RS is 
hydroxy, cc1 -c6)acyloxy, cc1-c6 )alkoxy, piperazino, 

30 cc1 -c6)acylamino, cc1 -c6)alkyltbio, tc6-c10>arylthio, 

(C1 -c6)alkylaulfinyl. (C6-C1o>ary1aulfinyl, (C1-
c6)alkylaulfoxyl, (C6-c10)arylaulfoxyl. amino, (C1-

c6) alky1amino, .< cc1 -c6> alkyl) 2amino. cc1 -
C6)acylpiperazino, (C1 -c6)alkylpiperazino, (C5-

35 c10>aryl(c1 -c6)alkylpiperazino, cc5-c9)heteroaryl(C1 -

c6)alkylpiperazino, morpholino, thiomorpholino, 

piperidino or pyrrolidino1 a6 cc1-c6)alkyl, cc1 -

c5)alkyl(CBR6) (C1-c6)alkyl wherein R.6 is piperidyl, 

cc1-c6>alkylpiperidyl, <c6-c10>arylpiperidyl, cc6 -
40 c10)aryl(C1-c6)alkylpiperidyl, (c5 -

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \II\ 
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Cg)heteroarylpiperidyl or (C5-c9}heteroary1(c1 -

c6)a1ltylpiperidy1; and CB<a?>coa8 wherein a7 ia 

hydrogen, (C1-C6)alltyl, (C6-C1o>•ryl(C1-C6)alkyl, (C5-
C9)heteroaryl(C1-C6)alkyl, cc1 -c6)alltylthio(c1 -

c6)alkyl, cc,-c1 o>aryltlU.o(C1-C6)alkyl, Cc1 -

c,>a1kylaulfinyl (C1-C5)alkyl, (C6-C1o>arylsulfinyl(C1 -
c6)alkyl, (C1 -c,)alkylau1fonyl(C1 -c6)alkyl, (C6-

c10)arylaulfonyl(C1-c6)alltyl, hydroxy(C1-C6)alkyl, 
aminocc1 -c6)alkyl, cc1 -c6 >alk.ylamino(C1-c6)alkyl, ((C1 -

c6)alkylamino)2Cc1-c6)alkyl, a9R10Ncocc1-c6)a1kyl or 
a9ococc1-c6)alkyl wherein a9 and a10 are each 
independently selected from the group consisting of 

hydrogen, (C1-C6)alkyl, (C6-C1o>aryl(C1-C6 )alkyl and 

cc5-c9)heteroaryl(C1 -c6 >alkyl; and a8 is a1lo or 
a11a 12N wherein all and R12 are each independently 

selected from the group consisting of hydrogen, cc1 -

c6)alltyl, (C6-C1o>aryl(C1-C6)alltyl and (C5-
Cg)heteroaryl(C1-C6)alkyl; . 

or a 1 and a2 , or a9 and a10 , or a11 and.a12 

may be taken together to form an azetidinyl, 
pyrrolidinyl, morpholinyl, thiomorpholinyl, indolinyl, 
iaoindolinyl, tetrabydroqu.inolinyl, 
tetrabydroisoquinolinyl, cc1-c6)acylpiperazinyl, cc1 -

c6)alkylpiperazinyl, (C5-C1o)arylpiperazinyl, (C5-
Cg)heteroarylpiperazinyl or a bridged diazabicycloalkyl 

ring selected from the group consisting of 

I 

a 

I 
N 

CCB2l:>i 
CCB2>m 

N/ 

I 
Q 

b 

I 
N 

N 

I 
Q 

c 
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wherein r ia 1, 2 or 3; 

m is l or 2; 
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e 

10 p ia o or 1; and 

Q is hydrogen, <c1 -c3 )a1kyl or <c1 -c6 )acyl; 

R3 and R4 are each independently selected 

from the group ccmaiat:ing of hydrogen, (C1 -c6 )alkyl, 

trifluorometbyl, trifluoromethyl(c1 -c6)alkyl, <c1 -

15 c 6 )alkyl (difluoramethylene). (C1 -

c3)alkyl(difluorometbylene) (C1-C3)alkyl, (C6-C1o>ary:l, 

<c5 -c9)heteroaryl, <c6-c10>aryl(c1 -c6)alkyl, (c5 -

c9)heteroary1(c1-c6>alkyl, <c6 -c10>aryl(c6-c10laryl, 

cc6 -c10>aryl(c6 -c10 >ary1Cc1 -c6 >alkyl, cc3 -

20 c6 )cycloalkyl, cc3 -c6 )cycloalkyl(C1 -c6 >alkyl, 

hydroxy(c1 -c6 > alkyl_, <c1 -c6 > acyloxy cc1 -c6> alkyl, <c1 -

c 6 )alkoxyCC1 -c6 )alkyl, piperazinyl(C1-C6)alkyl, cc1 -

c6)acylamiDoCC1-c6)alkyl, piperidyl, cc1 -

c6)alkylpiperidyl, <c6-c10>aryl<c1 -c6 >alkoxy(c1 -

25 c 6 )alkyl, (C5 -c9 )beteroaryl(C1-c6 )alkoxy(C1·C5)alkyl, 

(C1-C6)alkyltbio(C1-Cg)alkyl, (Cg-C1o>•ryltbio(C1-

C6)alkyl, <c1 -c6 )alkylaulfinyl(C1 -c6)alkyl, (c6 -

c10)arylaulfinyl(C1-c6>alkyl, cc1 -c6 )alkylaulfonyl(c1 -

c6)alkyl, <c6-c10>aryleulfcmyl(C1 -c6 >alkyl, amino(c1~ 

30 c 6 )alkyl, (C1 -c6)alkyl•minoCC1-C6)alkyl, ((C1-

c6)alkylamino)2(c1-c6)alkyl, R13CO(C1-C5)alkyl wherein 
all ia R20o or R20R21N wherein R2 0 and R21 are each 

independently selected fram the group consisting of 

hydrogen, <c1 -c6)alkyl, (c6 -c10>aryl(c1 -c6)alkyl or 

3S cc5 -c9 )heteroaryl(C1 -c6)alkyl; or R14 cc1 -c6)alkyl 

wherein a14 i• CC1-C6)acylpiperazino, <c,-. 

\ \ll\ll\ \\\l\\ Ill\\ \\1\1 \\ \\I\ 
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c10)arylpiperazino, <c5-c9)heteroarylpiperazino, (c1 -

c6)a1kylpiperazino, (C6-C1o>aryl(C1-C6)alkylpiperazino, 

cc5 -c9)heteroaryl(C1 -c6)alkylpiperazino, :morpholino, 

thiomorpholino, pipericlino, pyrrolid.ino, piperidyl,. 

(C1 -C6)a1kylpiperid.yl, (C6-Clo)arylpiperidyl, (C5 -

Cg)heteroarylpiperidyl, tc6-c10>aryl(C1 -

c6)a1kylpiperidyl, (C5-Cg)heteroaryi(C1· 

c 6 )alkylpiperic:lyl or cc1 -c6)acylpiperidyl; 

or R3 and R4 , or R20 and R21 may be taken 

together to form a cc3 -c6 )cycloalkyl, oxacyclohexyl, 

thiocyclohexyl, indanyl or tetralinyl ring or a group 

of the formula 

0 
115 
R 

wherein R15 is hydrogen, tc1 -c6)acyl, <c1 -c6)alkyl, 

20 (C6 -c10)aryl(C1 -c6)alkyl, (C5-C9)heteroaryl(C1 -C6)alkyl 

or cc1 -c6 > alkylaulfonyl; and ·:.·. 

Ar is cc6 -c10 >aryl, <c5 -c9lheteroaryl, cc1 -

c6) alkyl(c6-c10>aryl, cc1 -c6>alkoxy(c6-c10>aryl, <<c1 -

c6)alkoxy)2cc6-c10)aryl, cc6-c10 >aryloxy<c6-c10>aryl, 

25 cc5 -c9)heteroaryloxy(c6 -c10>aryl, cc1 -c6 >alkyl(C5 -

c9)heteroaryl, (C1 -C5)alkoxy(C5-C9)heteroaryl, ((C1-

c6)alkoxy)2(c5-C9)heteroaryl, (C5·C1o>aryloxy(C5-

Cg)heteroaryl, (C5-c9)heteroaryloxy(c5 -c9)heteroaryl; 

· with the proviso that when either R1 or R2 is 

30 CB(R,)CORB wherein R7 and it8 are as defined above, the 

other of Rl or it2 is hydrogen, (C1-c6)alkyl or benzyl. 

2. A com.pound according to claim 1, wherein n 

is 2. 

3. ·A com.pound according to claim 1, wherein Ar 

35 is 4-methoxyphenyl or 4-phenoxyphenyl. 

4. A compound accorcling to claim 1, 2 or 3, 

wherein either R3 or R4 is not hydrogen. 

s. A compound according to claim l, wherein n is 

'\11\11\ "'"' 111\\\ll\I \\\Ill * C l M S * 
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l and •ither a1 or a2 ia hydrogell. 
6 • A campomu! according to claim •, wherein ··x is hydroxy, Ar ia 4-aetboxyphenyl or 4-phenoxypbeny1. 7 • A cmapoUDd according to claim 4, wherein x ia 5 alkoxy, Ar is 4-methoxyphenyl or 4-phenoxyphenyl. 8. A compound according to claim 1, wherein Ar is 4-methoxypbenyl or 4-phenoxyphenyl and R3 and·R4 are taken together to form cc3 -c6)cycloalkanyl, oxacyclohexanyl, tbiocyclohexanyl, indanyl or a group 10 of the formula 

0 
15 

' 15 R 
wherej.n a15 is (Ci-C6)acyl, <c1 -c6)alkyl, cc6 -c10>aryl(C1-c6>alkyl, ~c5 -c9 )heteroaryl(C1-c6 )alkyl or <c1 -c6)alkylaulfonyl. 

20 9. A compound according to claim 1, wherein n is 2, Ar ia 4-methoxyphenyl or 4-phenoxyphenyl, al and R2 are taken together to form piper•zj.nyl, (C1 -c6)alkylpiperazinyl, <c6-c10 )aryl piperazinyl or cc5 -c9)heteroaryl(c1-c6)alkylpiperazinyl, and either R3 or 25 R4 ia not hydrogen or .both R3 and R4 are not hydrogen. 10. A compound according to claim l, wherein n is. 2, Ar is 4-methoxyphenyl or 4-pbenoxypbenyl, R1 is hydrogen or cc1 -c6 )alkyl, R2 ia 2-pyridylmethyl, 3-pyridylmethyl or 4-pyridylmet:hyl, and either a3 or R4 30 is not hydrogen or both R3 and R4 are not hydrogen. 11. A compound according to claim 1, wherein n is 1, Ar ia 4-methoxyphenyl or 4-phenoxyphenyl, R1 ia hydrogen, a2 is 2-pyridylmethyl, 3-pyridylaethyl or 4-pyridylmethyl, and either R3 or R4 is not hydrogen or 35 both R3 and a4 are not hydrogen. 
12. A compound accorcling to claim 2, wherein Ar is 4-methoxyphenyl, R1 ia hydrogen or <c1 -c6 )alk.yl and R2 is a5cc2 -c6)alkyl wherein R5 is morpholino, 
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thiamorpbolino, pipericliDo, pyrrolidino, <c1 -
c6)acylpiperazino, Cc1 -c6)alkylpiperazino, (c6 -

c1o>az:ylpiperazino, (C5-C9)heteroarylpiperazino, (c6 -

C1o>aryl(C1-C6)alkylpiperazino or cc5-c9)heteroaryl(c1 -
s c6)alkylpiperazino and either a3 or R4 ia not hydrogen 

or both R3 and R4 are not hydrogen. 

13 • A compound according to claim l, wherein n is 

1, Ar is 4-methoxyphenyl or 4-pheno:xyphenyl, Rl ia 
hydrogen, R2 is a5 <c2-c6)alkyl whe;ein R5 is 

10 morpholino. thiomorpholino, piperidino, pyrrolidino, 
<c1 -c6>acylpiperazino, cc1 -c6)alkylpiperazino, (c6 -

c10>arylpiperazino, (C5-Cg)heteroarylpiperazino, (C6 -

c10)aryl(C1-c6)alkylpiperazino or (c5 -c9)heteroaryl(C1 -
c6)alkylpiperazino and either 2 3 or R4 is not hydrogen 

15 or both R3 and R4 are not hydrogen. 

14. A compound according to cl~im 1, wherein said 
compoUDd ia selected from: 

2-(R)-N-Byc:lroxy-2-[(4-
metboxybenzeneaulfonyl) (3-:morpholin-4-yl-3~ 

20 oxopropyl)amino] -3-methylbutyramide; · ·•. 

2-(R)-2-[(2-Benzylcarbamoylet:hyl)(4-
:metboxybenzeneaulfonyl)aminoJ-N-hydroxy-3-
metbylbutyramide; 

2-(R)-N-Bydroxy-2-((4-
25 methoxybenzeneaulfonyl) (2-[(pyridin-3-

yl:methyl)carbam.oyl]ethyl)amino)-3-methylbutyramide; 
2-(R)-N-Bydroxy-2-((4-

:methoxybenzeneaulfonyl) [2-(:methylpyridin-3-
yl:methylcarbamoyl)ethyllamino)-3-:methylhutyramide; 

30 4-(3-[1-(R)-1-Hydroxycarbamoyl-2-

methylpropyl) (4-
methcxybenzeneaulfonyl) amino] propionyl) piperazine-1-

carboxylic acid, tert-butyl eater; 

2-(R)-N-Bydroxy-2-[(4-
35 metboxybenzenesuifonyl) (3-oxo-3-piperazin-l­

ylpropyl) am.ino) -3-:methylbutyra:mide hydrochloride; 
2-(R)-2-[(Benzylcarbamoylmethyl) (4-

I 111\111 \\II\\ Ill\\ l\1\1 \\ \Ill 
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methoxybenzeneaulfanyl)amino)N-hydroxy-3-

methylbut:yramide; 

2-(R)·R-Bydraxy-2-[(4-

methaxybenzeneaulfonyl]•[(2-moJ:phalin-4-

PCl"IUS96/02679 

5 ylethylcarbamayl)methyl]amina)-3-methylbutyramide; 
2-(R)-N-Byd.raxy-2-((4-

methaxybenzenesulfonyl) ([(pyridin-3-

ylmethyl)carbamayl]methyl)amina)-3-methyl.but:yramide; 
2-(R)-3,3,3-Trifluaro-N-hydroxy-2-

10 [(methoxybenzeneaulfanyl)(l-:morpholin-4-yl-3-
oxopropyl)amino]propianamida; 

2-(R.)-N-Jlydroxy-2-((4-
phenaxybenzeneaulfonyl) [2-(methylpyriclin-4-
ylmethylcarbamoyl)ether]amino)-3-methylbutyramide; 

15 4-[4-Methaxybenzeneaulfany1)(3-mozphalin-4-

yl-3-oxoprapyl)amino]-1-methylpiperidene-4-carbaxylic 
acid hydraxyamide: 

2-(R)-N-Hydroxy-2-((4-
methoxybenzeneaulfanyl)-[3-(4-met:hylpiperazin-l-yl)-3-

20 oxoprapyl]amino)-3-methylbutyramide: 
2-(R)-2-[(2-Carboxyethyl) (4-

methaxybenzeneaulfanyl)amino]-N-hydraxy-3-

methylbutyram.ide; 
[(2-Carbaxyethyl) (3,4-

25 c:limethoxybenzeneaulfonyl)amino]-N-hydroxy-acetamide; 
2-(R)-2-[(2-Carbamoylethyl) (4-

metholtybenzeneaulfanyl)amino)-N-hydraxy-3-

methylbut:yramide; 
2-(R),3-(R)-3,N-Dihydraxy-2-((4-

30 methaxybenzeneaulfonyl) (3-oxo-3-piperidin-l­

ylprapyl) amino] ·-butyramide 1 

2-(R)-N-Bydraxy-2-((4-

methoxybenzeneaulfonyl) [3-(methylpyriciin-3-

ylmethylcarbamoyl)propyl]amino)-3-methylbutyramide; 

35 2-(R)-N-Bydraxy-2-((4-

methoxybenseneaulfanyl) [2-

Cmethylcarboxymethylcarba:moyl) ethyl-] amino) -3-

l lll\lll l\ll\\ Ill\\ \\1\1 l\ \II\ 
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methylbutyramicle1 

2-(R)-H-Bydroxy-2-((4-

methoxybenzeneaulfonyl)-[(1-methylpiperidin-4-

ylcarbamoyl)methyl]amino)-3-methylbutyramide1 
S 2-(R)-2-Clyclobexyl-H-bydroxy-2-((4-

methoxybenzeneaulfonyl)-[3-(4-methylpiperazin-l-yl)-3-

oxopropyl]amino)-acetamide1 and. 
2-(R)-H-Bydroxy-2-

[(methoxybenzeneaulfonyl) (3-morpbolin-4-yl-3-

10 oxopropyl)amino]-4-(morpholin-4-yl)butyramide. 
15. A pharmaceutical composition for (a) the 
treatment of a condition selected from the group 

consisting of arthritis, cancer, tissue ulceration, 
restenoais, periodontal disease; epidermolyais bulloaa, 

15 acleritis and other diseases characterized by matrix 
metalloproteinase activity, AXDS, sepsis, septic shock 
and other diseases involving the production of tumor 
necrosis factor (TNP) or (b) the inhibition of matrix 

metalloproteina.aes or the production of tumor necrosis 
20 factor (TNP) in a m•mmal, including a human, comprising 

an amount of a compound of claim 1 or a 
pharmaceutically acceptable salt thereof, effective in 
such treatments and a pharmaceutically acceptable 

carrier. 
25 16. A method for the inhibition of (a) matrix 

metalloproteinaaes or (b) the production of tumor 
necrosis factor (THP) in a m•mmal, including a human, 

comprising administering to said mammal an effective 
amount of a com.pound of claim 1 or a pharmaceutically 

30 acceptable salt thereof. 
17. A method for treating a condition selected 

from the group consisting of arthritis, cancer, tissue 

ulceration, restenoais, periodontal disease, 

epidexmolysis bulloaa, scleritis and other diseases 
35 characterized by :matrix metalloproteinaae activity, 

AZDS, sepsis, septic shock and other diaeaaes involving 

the production of tumor necrosis factor (TNP) in a 
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••mmal, including a human, comprising administering to 

said m•mmal an amount of a compound of claim 1 o:r·a 

pha~ceutically acceptable aalt thereof, effective in 

treating auch a condition. 

S 18. A method of p:repa:ring a compound of the 

formula 

10 

or the pharmaceutically acceptable aalta thereof, 

15 wherein 

n ia 1 to 61 

X ia hydroxy, cc1 -c6)alkoxy or n 1 a 2 wherein 

Rl. and R2 are each independently selected from the 

group consisting of byd:rogen, cc1-c6 )alkyl, piperidyl, 

20 (C1 -c6 )alkylpipe:ridyl, tc,-c1 o)arylpiperidyl, (C5· 

c 9 )heteroarylpiperidyl, (C6 -c10>aryl(C1 -

c6) alkylpiperidyl, (C5-C9)heteroaryl(C1-

c6)alkylpiperidyl, (C1 -c,)acylpiperidyl, (C6-Clo)aryl, 

(C5 -c9 )bet:eroaryl, (C6-c10)aryl(C1-C6)alkyl, (C5-

2S Cg)heteroaryl(C1-C6)alkyl, (C6-C1olaryl(C6-C1o>aryl, 

cc6-c10>aryl(c6-c10>aryl<c1 -c6 >alkyl, cc3 -

c6)cycloa1kyl, (C3 -c6 )cycloalkyl(C1 -c6)alkyl, R5 <c2 -

c6)alkyl, (C1 -C5)alkyl(CBR5 )(C1 -c6)alkyl wherein R5 is 

hydroxy, (c1 -c6)acy1oxy, (C1 -c6 >alkoxy, piperazino, 

30 (C1 -c6 )acylamino, (C1 -c6)alkylt:hio, (C6-C1o>arylthio, 

(c1 -c6 )alkylaulfinyl, tc6-c10>arylaulfinyl, tc1 -

c6)alkylaulfoxyl, (C6 -c1o)arylsulfoxyl, amino, (C1-

c6)alkylamino, ((C1-C6)alkyl)2ami.no, (C1-

c6)acylpiperazino, (C1 -c,)alkylpiperazino, (C6-

35 c 10)aryl(c1 -c6)alkylpiperazino, <c5 -c9)heteroarylCC1 -
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c,>alkylpiperasiDo, morpholino, tbicmaorpholiDo, 

piperidino or pyrrolic!ino; R6 <c1 -c6)alkyl, (c1 -

c5)alkylCCBR6> cc1-~6)alkyl wherein R6 is piperidyl, 

tc1 -c6 >alkylpiperidyl, <c6-c10>arylpiperidyl, <c6 -

s c 10>aryl(C1 -c6)alkylpiperidyl, (C5 -

c9)heteroarylpiperidyl or <c5 -c9)beteroaryl(c1 -

c6)alkylpiper~dyl; and CB(R7 )COR8 wherein R7 is 

hydrogen, (C1 -c,)alkyl, (C6-C1o>aryl(C1-C6)alkyl, (C5 -

c9)heteroaryl(C1-c6)alkyl,. (C1 -c6)alkyltbio(·c1 -

10 c 6 )alkyl, <c6-c10>arylthio(c1 -c6)alkyl, <c1 -

c6>alkylsulfinylCC1-c6>alkyl, cc6 -c10>arylsulfiny1Cc1 -

c6)alkyl, <c1 -c6 )alkylaulfonyl(c1 -c6 >alkyl, <c6 -

c10)arylsulfonyl(c1-c6)alkyl, ~ydroxy(c1 -c6 )alkyl, 
aminoCC1 -c6 ) alkyl, (Cl -c6 ) a1kylaminoCC1 -c6 ) alkyl, ((Cl -

15 c,>alkylamino>2<C1-C6)alkyl, R9R10HCO(C1-C6)alkyl or 

a9ococc1 -c6)alkyl wherein R9 and RlO are each 

independently selected from. the group consisting of 

hydrogen, (Cl -C6) alkyl, (C6-C10> aryl (Cl -C6) alkyl ·and 

cc5 -c9 )heteroaryl(C1 -c6)alkyl; and R8 is R1lo or 

20 R11R12N wherein Rll and R12 are each independently 

selected from the group consisting of hydrogen, cc1 -

c6)alkyl, cc6-c10>aryl(c1 -c6 >alkyl and cc5 -

c9)hete~oaryl(c1-c6>alkyl: · . 
or Rl and a2, or R9 and RlO, or R11 and Rl2 

25 may be taken together to form an azetidinyl, 

pyrrolidinyl, morpholinyl, thiomorpholinyl, indolinyl, 

isoindolinyl, tetrahydroquinolinyl, 

tetrahydroiaoquinolinyl, (C1 -c6>acylpiperazinyl, <c1 -

c6)alkylpiperazinyl, (C6-Clo)arylpiperaziny1, (C5-

30 Cg)heteroarylpiperazinyl or a bridged dia:abicycloalkyl 

ring selected from the group consisting of 
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d e 

wherein r is 1, 2 or 31 

m is 1 or 21 

p is O or 11 and 

Q is hydrogen, (c1 -c3 )alkyl or <c1 -c6 )aC'9,l; 

R3 and R4 are each independently selected 

from the group consisting of hydrogen, cc1 -c6 >alkyl, 

20 trifluoromethyl, trifluoromethyl(c1 -c6 )alkyl, <c1 -

c6)alkyl (difluoromethylene), (C1-

c3)alkyl(difluoromethy1~ne) (C1-C3)alkyl, (C6-c10)ary1, 

(C5-Cg)heteroaryl, (C6-C1o>aryl(C1-C6)alkyl, (C5~ 

c 9 )heteroaryl(c1 -c6 Jalkyl, cc6-c10>aryl(c6-c10>aryl, 

25 (Co-C1o>aryl(Co-C1o>•ryl(C1-C5)alkyl, (C3-

C6)cycloalkyl, cc3 -c6 )cycloalkyl(C1 -c6 >alkyl, 

hydroxycc1 -c6 )alkyl, cc1 -c6 >acyloxy(C1 -c6 >alkyl, cc1 -

c6)alkoxy(c1-c6>alkyl, piperazinyl(C1-C5)alkyl, (c1 -

c6)acylamino(C1-C5)alkyl, piperidyl, (Cl-

30 c6 )alkylpiperidyl, cc6 -c10>aryl(C1 -c6 )alkoxy(c1 -

c6> alkyl, c5.-c9 )heteroaryl cc1 -c6 )alkoxy(C1 -c6 ) alkyl, 

<c1-C6)alkylthioCC1-C5)alkyl, (C5-C1o>arylthio(C1-

11111111 111111111111111111'1111 
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c 6 >alkyl, <c1-c6)alkylaulfinyl(c1 -c6 >alkyl, <c6 -

c10>aryla~lfi~yl(C1-c6>alkyl, <c1 -c6 >alkylaulfonyl(C1 -

c6>alkyl, <c6 -c10>arylaulfonyl(c1 -c6ralkyl, amino(c1 -

c6>alkyl, <c1 -c6 )alkylamino(c1 -c6>alkyl, <<c1 - . 

c 6 )alkyl.amino> 2 <c1 -c6>alkyl, R13co<c1 -c6)alkyl wherein 

R13 is R20o or R20R21N wherein R20 and R21 are each 

independently selected from the group consisting of 

hydrogen, cc1 -c6 )alky1, cc6-c10>aryl(c1 -c6)alkyl or 

<c5-c9)heteroaryl(C1-c6)alkyi; or R14 cc1 -c6)alkyl 

wherein R14 is (C1 -c6)acylpiperazino, (c6• 

c10>arylpiperazino, (C5 -c9)heteroarylpiperazino, (Ci· 

C6 )alkylpiperazino, (c,.c10)aryl(C1·C6)alkylpiperazino, 

(C5 ·Cg)heteroary1CC1-c6)alkylpiperazino, morpholino, 

thiomorpbolino, piperidino, pyrrolidino, piperidyl, 

cc1 -c6>alkylpiperidyl, (c6.c10>arylpiperidyl, cc5 -

c9>heteroarylpiper~dyl, (C5-C1o>aryl(C1-

c6) alkylpiperidyl, (C5 -c9 )heteroaryl(C1-

c6)alkylpiperidyl or (c1 .c6)acylpiperidyl; 

or R3 and R4 , or R20 and R21 may be taken 

together to form a (c3 -c6 )cycloalkyl, oxacyclobexyl, 

thiocyclohexyl, indanyl or tetralinyl ring or a group 

of the formula 

0 
i1s 

wherein RlS ia hydrogen, (C1 -c6 )acyl, (C1 -c6)alkyl, 

30 (C6 -c10)aryl(C1 .c6 )alkyl, (C5-Cg)heteroaryl(C1-C6)alkyl 

or cc1 -c6 )alkyl.aulfonyl.; and 

Ar is (C6-c10)aryl, Cc5 -Cg)heteroaryl, (C1 -

c6)alkyl(C6-c10)ar)'l, cc1 .c6)alkoxy(C6·c10>aryl, ccc1 -

c6)alkoxy)2cc6-c10>aryl, (C6-C1o)aryloxy(C5·C1olaryl, 

35 cc5 -c9 )heteroaryloxy(c6.c10>aryl, cc1 -Cg)alkylCC5 -

c9)heteroaryl, CC1-c,>alkoxy(C5-C9)heteroaryl, ((C1· 

c 6)alkoxy) 2 (C5·Cg)heteroaryl, (C6-ClO)aryloxy(C5-

Cg)heteroaryl, (c5-c9 )heteroaryloxyCC5 -c9)heteroaryl; 

I 
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with the proviao that when either a1 or a2 is 
CH(R7 )coa8 wherein R7 and 1t8 are aa defined aboye, the 
other of a1 or a2 is hydrogen, (c1 -c6>alky1 oribenzyli 
comprising reacting ·• campOUDd of the foz:mul.a 

wherein n, X, a3 , a4 and Ar are as defined above-with 
1-(3-diaethylaminopropyl)-3-ethylcarhodiimide, 1-

15 hydroxybenztriazole and hydroxylamine. 
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