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of the Invention - i The pr:esent invention relates to

aryl sul fonyl am no hydr oxeri ¢ aci d derivatives which are 5 inhibitors of
mat ri x metal |l oprotei nages or the ﬁr&ddbtlon of tunor necrosis factor
(hereinafter also referred to an TNF) and as such are useful in the
treatnent of a condition selected fromthe group consi sti ng of
arthritis, cancer, tissue ulceration, 10 restenosi s, periodontal disease,
epidernDIysis buIIosa, scleritis and other diseases characterized by
mat ri x net al | oprotei nase activity, AIDS, sepsis, septic shock and
ot her di seases involving the production of TNP. . This

i nvention also relates to a nethod of 15 usi ng such compounds in the
treatnment of the above di seases in manmal s, especially humans, and to
t he phar maceuti cal conpositions useful therefor. There
are a nunber of enzynmes which effect . the breakdown of structural
-proteins and which are 20 structurally related netal | oproteases. Mtri x-
degr adi ng netalloprotelnases such as gelatlnase stronelysin and

col | agenase, are ARXUSIHFONYI NQ_E [ ERIVATIVES. coll agen
col | apse) and have condi tions

The present invantian relates to
arylsulfanylanino hydroxamic acid derivatives which are
5 inhibitors of matrix metalloproteinases or the
production of tumor necrosis factor (hereinafter also
referred to as TNF) and as such are useful in the
treatment of a condition selected from the group
consisting of arthritis, cancer, tissue ulceration,

10 restenosis, periodontal disease, epidermolysis bullosa,
scleritis and other diseases characterized by matrix
metalloproteinase activity, AIDS, sepsis, septic shock
and other diseases involving the production of TNP.

This invention also relates to a method of
15 using such compounds in the treatment of the above
‘diseases in mammals, especially humans, and to the
. pharmaceutical compositions useful therefor. .
There are a numnber of enzymes which effect
the breakdown of structural proteins and which are

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

25 involving abnormal connective tissue and basement
membrane matrix metabolism, such as arthritis (e.g.
ostecarthritis and rheumatoid arthritis), tissue
ulceration (e.g. corneal, epidermal and gastric
ulceration), abnormal wound healing, periodontal



255 |nvoIV|ng abnormal connective Ehsﬁua nénb rane matri x
met abol i sm such as arthritis (e.g. |t|s and 1 hgefRsoner -
arthritis), We72ses ul ceration (e ll“@lﬁu ki dernal and gastric

0

~ul ceration), abnormal wound healing,: perl ont al

-2- disease, bone disease (e.g. Pagét's 'di spase and ost eopor osi s), tunor
netastasis or invasion, as well as H V-infection (J. Leuk. Biol., 52

(2):244- 248, 199:21.0;-3. bone didesmme r&@slkgmtmrdimmc@#zed to be

| ved d
Letrers. 1001, saEedhbrauiaty skl Wil ds "E‘Een S%%"m"‘n'f a? rérT\IF‘Elggﬁt?\e
pri me nedi at or dﬂh&fﬂ#t&ﬂ#&t@w&e n{2b1R44-248 s:H92}- shock

(CE. Spooner et al., Qi nipailey m%émm&@m& €8%e 62
Sil). Eur opean Patent Publ i i gn, 606046_r ef ers tQ suIégﬁgxdr oxani ¢
conpounds ha¥i ngiREPLVedndR, &t‘g 23 B

substituents R atwihprierey Wadﬂﬂd me 119!) ogen, of the
corr espondi ng - Cher knafadyer e Bk bed Ehilf Bat BHP"Le LA Hofne
Sunmary of the |Imedbdakox of the inflmgpa;englpmgﬁtFeﬁnrépapeglé-a a
conpound of theyfgr gdbtic shock (C.E. Spocner et al., Clinical
10 Immunology and Impunopathology, 1992, 62 S11).
The present invention relates to a compound
of the formula
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or the pharmaceutically acceptable salts thereof,
wherein

25 n is 1 to 6;

' X is hydroxy. (cl-cs)alkoxy or NRR?2 wherein
Rl and R? are each independently selected from the
group consisting of hydrogen, (Cl-cs)alkyl. piperidyl,
(clocs)alkylpipefidyl. (cs-clo)arylpiperidyl. (Cg-

30 Cs)hete:oatylpiperidyl, (csoclo)aryl(cl-
cs)alkylpipe:idyl. (CS-CS)heteroaryl(cl
Cs)alkylpiperidyl. (Cl-cs)acylpiperidyl, (Cg-Cy9) aryl,
(Cg-Cg) heterocaryl, (Cs-clo)aryl(cl-cs)alkyl, (Cg-
cs)heteroaryl(cl-cs)alkyl. (cs-clo)aryl(cs-clo)aryl,

3s (Cs-clo)atyl(cs-clo)aryl(cl-cs)alkyl, (Cy-
cs)cycloalkyl. (C3-c5)cycloa1ky1(cl-cs)alkyl, R (Cy-



[err]. or the pharmaceutically acceptable salts t hereof, wherein

nNis 1 to &o96n7583 X is hydroxy, (Cerr]-{ err])al koxyPCENUS96/02679
NR[err]Rlerr] wherein Rerr] and R2 are each independently selected from
jthe vgroup consisting of hydrogen, ((err]- C[err])alkyl plperidyl,
(derr]-Cerr])alkyl pi peridyl, (C6- C[errr) yTplperldyI (derr]-

C err]) het I d (C6- | K #
(Gerr]-dorr] %@%élwﬂ qmiw#lt&ééy& ]’;?Jﬁ%%a Wz dlR %S Yo
(Cerr]-d err] hyagiopiyner (Ch4Cq Y dBy Loyt | X yk:s)-(m[ew'] ﬂmré#mfrroaryl

Gert] %&2%2%&&%%%%4) HEan #ﬂﬁgﬁmq STTLERIPL )

( C6- C[err])aryK@Q&Oﬁkﬂiﬁ&lﬂg&f%ﬁ?&srKC@ﬁFm palky

(derr]- C[Brr] }mﬁg,g%} gr. g J(C?m:l.no.
- 2a- E t Suls
conpounds havrkb ﬁﬁ&mﬁ?ﬁi&%g|bs¢;?ss A %;SQ%ST§PL;OX¥Ezdroxan1C

Zﬂf’?é'n;‘ri,egés R &w&emqgrw tt)mlmﬁxpdﬂfamMOng of the

gr strugture

cor r espondi ng %h@@ﬁf¥ﬁ{é&:$ﬁ fﬂgygg é&f#gﬁ 8H}Y§?c1 VO
96/ 27583 Yalkylpiperazino, notpholino. thianorphoxtnbus96/02679 '

wherein BB Qi 0dind G bYrbTiaihd; WS G a1k o ké; O6) al ky!
cs)alkyl(CERS)(clocs)alkyl wherein RS is piperidyl,
(C,-Cg)alkylpiperidyl, (Cs-clc)azylpiperidyl. (cs
clo)aryl(cl-cs)alkylpiparidyl. (Cg-
cs)hoteroarylpiporidyl or (cs-cs)heteroa:yl(cl
15 cs)alkyipiperidyls and CK(R7)CORB wherein R’ is
hydrogen, (C;-Cglalkyl, (Cg-C10) axyl(C;-Cglalkyl, (Cg-
cs)hate:onryl(clocs)alkyl. (C,-Cg)alkylthio(C, -
Cg)alkyl, (Cs-clo)arylthio(cl-cs)alkyl, (Cq-
cs)nlkylsulfinyl(cl-cs)alkyl. (Cs-clo)arylculfinyl(cl
20 Cg)alkyl, (cl-cs)alkyllulfanyl(clocs)alkyl. (Cg-
Cyp)arylsulfonyl (C,-Cg)alkyl, hydroxy (C4-Cg)alkyl,
amino(C,-Cg)alkyl, (C,-Cg)alkylamino (C;-Cg) alkyl, ((cq-
Cg) alkylamino) , (C;-Cg) alkyl, ROR1ONcO(C;-Cg)alkyl or
RQOCO(cl-cs)alkyl wherein R® and R1? are each
25 independently selected from the group consisting of
hydrogen, (C;-Cg)alkyl, (Cs-clo)aryltcl-cs)alkyl and
(Cg-C )heteroaryl(cl-cs)alkyl, and R® is rR110 or
8118128 wherein R11 and R!2 are each independently
selected from the group consisting of hydrogen, (C,-
30 Cg)alkyl, (cs-clo)aryl(cl-cs)alkyl and (Cg-
Cg)heteroaryl(Cl-cs)alkyl.
or R! and Rz or R? and Rlo, or R and r12
may be taken together to form an azetidinyl,
pyrrolidinyl, morpholinyl, thiomorpholinyl, indolinyl,
35 isoindolinyl, tetrahydroquinolinyl,
tetrahydroisoquinolinyl, (cl-cs)acylpiperazinyl, (Cy-
Cg)alkylpiperazinyl, (cs-cio)aiylpiperazinyl, (Cs-



hydroxy. (Cerr]-Cerr])acyloxy, (Cerr]-Cerr])al koxy, piperam no,
(dq err] - GWpakigydssm no, (CJerr]-CB)al kylthio, ((err]-{err]pcpusdenis.
(derr]-derr])alkylsulfinyl, (ferr]-Clerr])arylsulfinyl, ((err]-
C*err]) al kyl sul foxyl, (C6- C[err])arylsulfoxyl amno (Cerr]- :
C[err])alkylamno ((C[err] C6)a|ky|)2a‘m4nO' (C[err]

Clerr]) aryr ( EpaPREsaRSriinip Ren v of RobFf san Aiprabscyminmione 1)

C6) al kyl pi perangwcnemmmm theogabnbobbhm.si:&ng mﬂoerl di no or

pyrrolidino; Rerr]y (Cferr]-C6)alkyl, (Cerr]-

-C5)al kyl (CHR[err])(d err]-Co6)al kyl whgrein R6 is piperi{dyl,
(derr]-Cerr])al kyljpi peridyl, (Co6-Ckrr])arylpiperidyl], (C6-
Cerr])aryl(Cerr]- al kyl pi peridyl ,q(Clerr]- N

C err]) het eroaryl gf per | _or (C5- het er oar yl

C[err])agkylpip idyl; a R7) errjAwherein hydr ogen,
(Cferr]-06)alkylf,¢ rr])aryl ) al kyl ,

Clerr])heteroarylA (erry{} Co6)al kyl 5a|ky|th|o rrj]-

Clerr])al kyl, ( C er arylthio "y |, C6)

al kyl sul finyl (CerrNC err])al kyl, r]-C[err]) ry finyl (Cerr]- 20
Cerr])alkyl, ((err]-Co6)al kyl sul fonylf(Clerr] - Cﬁ)alkyld (C6- derr])
arylsulfonyI(C[err] )al kyl, hydroxy@Clerr]-Cerr])al Ryl

~amno(derr]-Cerr])@l kyl, (C[err]-C6 IkyIam'no(C[err]QCG)aIkyI, ((Cerr]-
C6)a|ky|an1no)2(C[err] CB)aIkyI ROR[ err] NCO( ([ err] -C6) al kyl or

Ch%rr] C6) al kyl wherein RO and. g[err] are each 25 i ndependent |y
sel ected fromthe grdup conS|st| ng of hydrogen, (Clerr]-Clerr])alkyl,
(Ce-Cerr]) aryl Cerr]- CB)aI and
(C5-Cerr])heteroaryl (CJerr]- )aIkyI and R err]
Rlerr]Rlerr] N wherein R err] MF%HH are each
sel ected fromthe group cong ¥« ng of hydrogen,
(C6-Cerr])aryl (Cerr]-Co6 kyI @3&@&Frr]
Cerr])heteroaryl (Cl-C6)a
and R[err], or Rerr] and R? may b
azeti di b8 , pyrroli |ny , rphollnyl

in Rrerr] or
i ndependent |y
rr]- 30 Co6) al kyl ,

CH,)

J & and R2, or RO
gether to form an
olinyl, indolinyl, 35

i soi ndol i nyl, tetrahydroqui t et oisoquinollnyl
(dJerr]- C[err]) acylplpera2|nyl (C[err] Cerr]) alkylprperazinyl,
((err]-Cerr])aryl pi perazinyl, (Cerr]- WO 96/.27583

PCT/ US96/ 02679 d e

wherein r i 1, 2 or 3:;
m is 1 or 2;
20 p is 0 or 1; and :
' Q ie hydrogen, (cl-c3)alkyl or (cl-cs)acyl:
R3 and R* are each independently selected
from the group consisting of hydrogen, (Cl-cs)alkyl,
trifluoromethyl, trifluoromethyl(Cy-Cglalkyl, (Cy-

25 Cglalkyl (difluoromethylene), (C,-
Cy)alkyl(diflucromethylene) (C;-C3)alkyl, (Cg-Cyglaryl,
(C5-Cg)heteroaryl, (Cg-Cyp)aryl(Cy-Cglalkyl, (Cg-
Cg)heteroaryl(C,-Cglalkyl, (Cg-Cqp)aryl(Cg-Cyplaryl,
(Cg-Cy0)aryl(Cg-Cyqg)aryl(C;-Cglalkyl, (C,-

30 lcs)cycloalkyl. {C3-Cg)cycloalkyl (Cy-Cg)alkyl,
hydtoxy(cl-cs)alkyl. (Cl-ce)acyloxy(cl-cs)alkyl. (Cq-
Cg)alkoxy(Cq-Cg)alkyl, piperazinyl(C,-Cglalkyl, (Cy-



-4 err eteroarylplpera2|nyl or a bridged diazabic |
ring sele@gg *%%1the group consi sting of ¥%hﬁﬂqu rr
;d , whereinr is 1, 2 or 3; mis 1 or 2; 20

p Fs*0 or 1; and Qis hydr®gen, ((err]-c3)al kyl or
(derr]-Cerr])acyl; Rlerr] and R err] are each
|ndependentlyc eheqmubzno(c 4¢?halhylgr@mpqxxdykilf@nﬂf hydr ogen,

B e e T i
Cglalkyl, (cs-cs)heteroaryl( cs alkoxy(cl-cs)alkyl,
(cl-cs)alkylthzo(Cl-cs)alkyl, (Cg-C10)aTylthio(Cq -

5 Cg)alkyl, (cl-cs)alkylsulfinyl(cl-cs)alkyl. (Cg- .
Clo)arylsulfinyl(Cl-cs)alkyl, (cy-Cg)alkylsulfonyl (C, -
Cg)alkyl, (csoclo)arylsulfonyl(cl-cs)alkyl amino (C, -
Cglalkyl, (Cy-Cglalkylamino(C,-Cg)alkyl, ((Cq-
Cg)alkylamino), (C;-Cg)alkyl, R13cO(C,-Cglalkyl wherein

10 R13 is R2%0 or R20R21N wherein R20 and R?! are each
independently selected from the group consisting of
hydrogen, (Cl-cs)alkyl, (Cs-clo)aryl(cl-cs)alkyl or
(cs-cg)heteroaryl(cl-cs)alkyl, or r14 (c,-Cglalkyl
wherein R is (C,-Cg) acylpiperazino, (Cg-

15 C,¢)arylpiperazino, (Cs-cs)heteraarylpiperazing, (Cq-
Cg¢)alkylpiperazino, (Csoclo)aryl(cl-cs)alkylpiperaziuo.
(Cs-cs)heteroaryl(cl-cs)alkylpiperazino. morpholino,
thiomorpholino, piperidinc, pyrrolidino, piperidyl,
(Cl-cs)alkylpiperidyl. (Cg-Cq)arylpiperidyl, (Cg-

20 Cg) heteroarylpiperidyl, (Cg-Cy0)aryl(Cy-
Cg)alkylpiperidyl, (Cs-cs)heteroaryltcl-
Cg)alkylpiperidyl or (Cl-cs)acylpzperzdyl.

or R> and R4 or R20 and r21 may be taken
together to form a (C3-C5)cycloa1kyl; oxacyclohexyl,

25 thiocyclohexyl, 1ndany1 or tetralinyl ring or a group
of the formula

30 [\\N

RS

wherein R1% is hydrogen,-(cl-cs)acyl, (C14C5)a1ky1,
35 '(Cs-clo)atyl(Cl-cs)alkyl, (Cs-cg)heteroaryl(Cl?cs)alkyl
or (C;-Cglalkylsulfonyl; and ' '
Ar is (Csfclo)aryl, (Cs-c9)hetercaryl. (Cq-
Cs) a.lkyl (cs'clo) aryl ’ (Cl-Cs)alkoxy(Cs-Clo) BIY]" ( (Cl-



C3) al kyl (di fluoronethyl ene) (Clerr]-Cerr])alkyl, (C6-Clerr])aryl,
(derr]- C[e |, (C6- | | kyl -
e ot eabbgatgoer | (o e D er ] e ) K b,
(Cérr]-Jerr])aryl (C6-Jerr])aryl (Cerr]-06)al kyl, (C3- 30

Clerr])cyecloal kyl, (C3-C8)cycl oaI kyl (( ere] 6C6) al kyI , _
hydroxy(Clerr]-C6)al kyl, (Cerr]-C6)acyloxy(Cerr]-C6)alkyl, (Cerr]-

C6) al koxy( ()" ) Cs1C{4 ) - .
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err ar Su e err
o) al kyl . (er Fﬁy‘& S su‘rr ony| (*ﬁ% '? {%'}a'l% ‘?’% P RBOXP, | 8,
C6) al kyl, ([ er PERE?) aﬂﬂqﬂ ammd( in rl}}'d:f@acz}a al®y+Cg & K¥d ror benzyl
Co) al kyl ari 10) 2(C o1 1] - COtld Ward SATAX O 6 ) Bkl M5 FaBa 10
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is Rlerr] or Rerr] RRIN wherein are each ependently

sel ected fBm t REDSTIISE %qu-ofincludehymag&te?@@watsym kyl ,
(C6-Cerr])aryl htlicdarBomidadicdls havixﬁﬁﬁfiiéﬁ@[ rhriféReQ26Y

(Gorr]-qbrm) S¥sipcmaintes (4o combfogfions theyeet? o 0 ' °
(err]-Cerr])heteroaryl plmyerm'mo“a Xxy? | -as used (té¢xeixn| pineledeso,
Co-Clerr])aryl gC
EC[eﬂ] C][Zarr]y) %etaefq i err gﬁ%k‘-&f}l’%eram n% f:r'r%?%h ?‘r{o
t hi omor photPno, pi peri d| n plmrﬂ herein, unless

e

(Cerr]-Cerr]) dthe R Ii-hd:.dﬂﬁd.r ] iﬂmdhaiﬂl @tgﬁi&lyi-adigﬁtr r]- 20
Corr ] et er oot 4 0L0Sd W o8 ot £ b 5L by removed of one
CB)aIkyIp|per|dy&dmogﬁﬁﬁnaﬂeuiisrﬂ&enylpopenaﬂvthyl. optionally

LB R Y S BBk arees RO 1

i ndanyl or 2Pet r STOWR qIRRiREing g?5u51“°=°' e OF¥Pe ;5$ﬁ%parameth
(Cy-Cglalkoxy, (Cg-C,q)aryloxy, trifluoromethoxy,
difluoromethoxy and (C;-Cg)alkyl.

The term "heterocaryl", as 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, isogquinolyl, benzofuryl, isobenzofuryl,

30 benzothienyl, pyrazolyl, indolyl, isoindolyl, purinyl,
carbazolyl, isoxazolyl, thiazolyl, oxazolyl,
benzthiazolyl or benzoxazolyl, optionally 3ubet;tuted
by 1 to 2 substituents selected from the group
consisting of fluoro, chloro, trifluoromethyl, (C,;-

35 Cg)alkoxy, (Cg-Cqp)axyloxy, trifluoromethoxy,
difluoromethoxy and (C,-Cg)alkyl.

The term "acyl®™, as used herein, unless



wherein R err] is hydrogen, ((Jerr]-Clerr])acyl,
., 35 (dJerr]- C[err])aryI(C[err] CG)aIkyI
8[[ heteroaryl(Cerr]-C6)al k or PCT/US9602679
CG)aI kyl sul fonyl; and Ar is (Co-Cerr])aryl,
C[err])heteroaryl (derr]- -C8)al kyl (Co-Cerr])aryl,
rr]-C6)al koxy C[err]-C[err])aryI, ((derr]- WO 96/ 27583
/ US96/ 02679 otherwispcindicakedy) Z-qtﬂﬁldilara]gaddqtl of the general

Gerrl- giiﬁ%i‘wemﬁ‘ q?%&‘?“c%*é?% T T R e
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Co6) al koxy) 2( C eladeised rapdedcroaryl, (Co6- Cl[err](%:[aryl oxy(C[e]r;]h t 5 I
het I rr err ter [0)4 err]-Clerr e eroary ;
W th the pr8vi so i hat wheTae: HEFBRrAGLARY T A4 [ined Rereldy iipetndes
wherein R7 and R-exayl agampsdwhared.nam:wl't hEs defimi:h&l;@#?R[ err] I Erl R2
is hyd Co) al The te "
:';12 ugeéoﬁgpel (I’lq 5:1{]633 )18 'E‘L ﬁgﬂ% wee of Saple ncl%sh%‘é?u?éfﬁﬂi Y
nmonoval ent caenters and thgrespsehaamg: skn Mqruamtbmeric
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above. stenepisemars,py the, compopnds of Qm%s I and

ot her wi se I ndi caliscburée| tilesess . organi c radical ~derived from an

naphhyl . opt ional 1y . CRREPFEREoRompornds $€ R caflitked T om
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Other preferred compounds of formula I

b 87 include those wherein Ar is 4-methoxyphenyl or 4¢-
phenoxyphenyl.

Other preferred compounds of formula I
include those wherein either R3 or R? is not hydrogen.
Other preferred compounds of formula I

20 include those wherein n is 1 and either R! or R? is
hydrogen. _ _

Other preferred compounds of formula I
include those wherein X is hydroxy, Ar is 4-
methoxyphepyl or 4-phenoxyphenyl and either R or R? is .

25 not hydrogen.

Other preferred compounds of formula I
include those wherein X is alkoxy, Ar is 4-
methoxyphenyl or 4-phenoxyphenyl and either R> or R? is
not hydrogen.

30 Other preferred compounds of formula I
include those wherein Ar is 4-methoxyphenyl or 4-
Phenoxyphenyl and 83 and R4 are taken together to form
(C3-Cg)cycloalkanyl, oxacyclohexanyl, thiocyclohexanyl,
indanyl or a group of the formula



20 = group consisting of fluoro, chloro, trifluoronethyl,

(derr]-06)al kox (Ce-Cerr])aryloxy, trifluoronethoxy,

di f1 uor omet W G%V”§ ¥ (C1- 06) al kyl . The tern1"hEF§P§&WVFm
used “herein, unless othermﬁse i ndi cated, includes an organic radical
25 derived froman aromati c heterocyclig gompound by renoval of one
hydr ogen, such as pyridyl, furyl, pyroyl, thienyl, isothiazolyl,

i m dazol yl , . benzi m dazolyl, terazolyl, pyrazinyl, pyrimdyl,

qui nol yl, isoquinolyl, benzofuryl, isolkefiz ryl, 30 benzot hi enyl ,
pyrazol yl, indolyl, isoindolyl, purinyl}, . carbazol yl, isoxazolyl,

t hi azol yl, oxazolyl, benzt hi azol yl{ or bgnzoxazolyl, optionally
substituted by 1 to 2 substituents cted fron1the group

consi sting ®f fluoro, chloro, trlfluoroneﬂq |, ((err]- C6) al koxy,
(CJerr]-Cerr])aryloxy, trifluoronethoxy, R difluoronethoxy and

(Clerr]-Cerr] yahé¥bin RS 38 (c,-C e t@. g asqaised herein,
unl ess VO 96‘2%% ° (G 5)‘éyl ® éyaikyl (¢§

PCT/ US96/ 02679 €10 “‘Yﬁcrcs"”‘ﬂ' (C5-Cg) heterparyl (C) 1fg)Alkyd or
i-ndi cated, incl(tgsCg)azitylsuldbnylle gener al formul a REI)mherein Ris

al kyl, al y, aryl, aryl I r t aIkyI or
aryl are §§¥ def i ned ﬁ%géep:egergidaé@ﬂﬂgﬂﬁﬁ?/% ﬁtnémﬁ%ﬁo y F®as used
herein, includethose wiexnein gr d8p2.wAar dien 4-methoxyphigiyl colr above. _

The conpound of pheh 83 BhleniaY havgnghh@mare rakeé g ther gbaRe exi st

in different enantlonerl forns._ This inventignTrelates to a opti cal
i somers 10 arﬂ‘EFEPébPL’&Her‘é:mFSt’Hé’%'&?&aﬁﬁﬁzwlr'or?ﬁs‘&iom

m xt ures thereqﬁiperaz;ny1 or (cPLegeumsigaaﬁynnu¥;cﬁ formula | include
t hose V\/nerﬁn ?aikylpiperazinyl, ;9 & tﬁx ctgmp.oundos of formula |
hydrogen or both R3 and R4 are not hydrogen.
More preferred compounds of formula I are
those wherein n is 2, Ar is 4-methoxyphenyl or 4-
phenoxyphenyl, R is hydrogen or (C,-C¢)alkyl, R? is 2-

20 pyridylmethyl, 3-pyridylmethyl or 4-pyridylmethyl, and
either R?® or R? is not hydrogen or both 33 and R? ‘are
not hydrogen.

'More preferred compounds of formula I are
those wherein n is 1, Ar is 4-methoxyphenyl or 4-

25 phenoxyphenyl, rl is hydrogen, R? is 2-pyridylmethyl,
3-pyridylmethyl or 4-pyridylmethyl, and either R3 or r?
is not hydrogen or both R> and R? are not hydrogen.

More preferred compounds of formula I are
those wherein n is 2, Ar is 4-methoxyphenyl, Rl is

30 hydrogen or (C;-Cg)alkyl and R? is R® (C5-Cglalkyl
wherein R® is norpholino, thiomorpholino, piperidino,
pyrrolidino, (C;-Cg)acylpiperazino, (Cq-
Cg)alkylpiperazino, (Cg-Cqp)arylpiperazino, (cs
cg)heteroarylpiperazino, (Cg-Cqplaryl(Cq-

35 Cs)alkylpiperazzno or (cs-cg)heteroaryl(cl
Cg)alkylpiperazino and either R3 or R? is not hydrogen
or both R> and RY are not hydrogen.

More preferred compounds of formula I are



15 . include those wherein Ar is 4-nethoxyphenyl or 4- phenoxyphenyl

O het pr avewserssgonpounds of fornula | I ncl ude t hose wrermispsgasrer .
Rlerr] or Rerr] is not hydrogen. Q her preferred conpounds
ot fornmula | 20 i ncl ude those wherein nis 1 and either Rerr] or R is
hydr ogen. O her preferred%mrpounds of formula I

I ncl ude those_ wherein s hydroxy, _Ar net hoxyphenyl or

4- phenoxypheﬁ?P‘&nd'bé‘E#é? g’r} &erEr ﬁr”mmlh (%'en

QIEer pr ef erpnéw ,ofg oiglhgdrog .nr,] RACKed @5t h )é[is |

al koxy, Ar is,4- Q en or 4 eno el t her err] or
R4 is nb'P‘ﬁfd‘l%&n d'ggphh ﬂ.no Tﬁgﬁg‘ﬁ\ééd g@ﬂﬁjﬂ'&?

formula | pyrxcdliging h(Se-0pkacyipiperszdnmt {Sgyphenyl or 4-

'~ phenoxypkeny a ke or
(Cerr]- erlr: ?cyéﬁ%ﬁ?jﬂoxacieﬁoﬁy?gﬁwskﬁ?c&)c‘?c fuh necrﬁll
i ndanyl or aCg?hereson PiPOTAZ . _
PCT/ US96/ 026& al 1p1perazino or (cﬁ-cs)heceroaryﬁ (Cq-~ wherein Rlerr]
i

IC[Se§ ?][ )e;;yl % i%#%?e n%q%%af or ?shgfe&)alifl pgtehydregenky| or
(derr]-derek) quﬂ famg | R 18re not hydroggxﬂ\/br e pr eferred corrpounds of
Lﬁreggi(;‘%heﬁ;le, Rl er § ?Og%x\%éﬁé&?afgﬁgP ggf’h%r f orm 3@%'}%9}% g‘[ér azi nyl,
(d err] - C6) akrpilpide:rthe nfollowbngierr]) aryl p| perazinyl or
(derr]-Cerr])heteroaryl (& Bﬁii?drm'z' [(4-

methoxybenzenesulfonyl) (3-morpholin-4-yl-3-

oxopropyl) amino} -3-methylbutyramide;

15 2-(R)-2-[{2-Benzylcarbamoylethyl) (4-
methoxybenzenesulfonyl)amino} -N-hydroxy-3-
methylbutyramide;

2- (R) -N-Hydroxy-2-( (4~ .
methoxybenzenesulfonyl) (2-[ (pyridin-ti-ylmethyl) -

20 carbamoyl] ethyl) amino) ~3 -methylbutyramide;

2-(R) -N-Bydroxy-2-([4-
methoxybenzenesulfonyl) [2- (methylpyridin-3-
ylmethylcarbamoyl) ethyl) amino) -3-methylbutyramide;

4-(3-[1-(R)-1-Hydroxycarbamoyl-2-

25 methylpropyl) (4-
methoxybenzenesulfonyl)amino] propionyl)piperazine-1-
carboxylic acid, tert-butyl ester;

2-(R) -N-Hydroxy-2-[(4-
methoxybenzenesulfonyl) (3- oxo-3 -piperazin-1-

30 ylpropyl)amino) -3 -methylbutyramide hydrochloride;

2-(R) -2- [ (Benzylcarbamoylmethyl) (4-
methoxybenzenesul fonyl) amino) N~-hydroxy-3-
methylbutyramide; |

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

35 methoxybenzenesulfonyl]-[(2-morpholin-4-
ylethylcarbamoyl)methyl] amino) -3 -methylbutyramide; and

2- (R) -N-Hydroxy-2- { (4-



15 *Cb)al kyl pi perazinyl, and either R3 or Rlerr] is not hydr ogen or

both R err] anio®érmgs not hydrogen. Mor e pref 96/02679 -
compounds of formula | are those wherein n is 2, Ar is 4-nethoxyphenyl
or 4- phenoxyphenyl, Rlerr] is hydrogen _or (C[err] Clerr])al kyl,

Rlerr] is 2- 20 pyrldyl met hyl , 3-pyridyl rretlr%/ or 4-pyridyl nethyl, and

either R3 or Rler[ s_n h dro Qr. 4 are not
hydr ogen. Lth Q @ 3\9@’?'502@(%% of formula | are

t hose wherein n |gmmlosuwxW)nidb) “Zo-methprlinxtyownide .

E[S;”d;/isrrg%/ﬂ;?gegndiﬂ Ler%or%%ﬁﬁ I'S notgg] d‘;ogenﬁh%‘%?ﬁ%

and R4 are not hy§heg&silowing: Mor e preferred conpounds of
fornmula | ares t hose V\Agerm n3)3 g.&,ﬁld&dl. *ﬁ@dge;u Rlerr] is
30 hydr ogen or rr al kyl

wherein Rlerr] is&%FM '(ﬂ'girﬂ% ‘h‘ -yl £

pyrrolidino, (C eox]:p@&bgd&lam;m]qmapiodﬂﬁﬁﬂ C6) al kyl pi perazino,

Co-C err])aryl pi perazi no, het er oar yl pi per azi no,
quﬂ] -C][)err?/)grsl (derr] &qﬁ)'&)nﬁq’?qugrg} no or yIPiP
(CJerr]-Cerr]) hepbﬂmb@qmqmlfonyl)riﬂqumﬂo and either

]rli)é‘i m ?ﬁfp& t
Ey[/grg]ge(r)lr Rbr] irimﬂ%h ef erred‘ oﬂlﬁlﬂ or‘%ﬁ#gég "
VD 96/ 27583 4- [4— e cxybenzanasnlfon in-4-
those wherein n ig1l3-dxopropylniakdnginaige thiyYp ;iend&kewxwmaﬁyuc

Rlert] 15 mor phol RR3S BHE5R aﬁ[ﬁ o, b per dﬂﬁr S rolidino
(derr]-0C6)acyl pi perazi no, (2@[(at)r-]N~8}€ﬂro:66)2a4 k{4 i per azi no,
(oL g SRR o
(derr]- C[err])heP!SPP&‘PPIY( -3-methylhysyramidesi no and either Rlerr]
or Rlerr] is not hydrogen 2.(Rr)-2-[(2- Carhoxyethyl) (4-
methoxybenzenesul fonyl)amino] -N-hydroxy-3-
nethylbutyramide;

20 . { (2-Carboxyethyl) (3,4-
dimethoxybenzenesul fonyl)amino] -N-hydroxy-acetamide;

2-(R)-2-[(2-Carbamoylethyl) (4-
methoxybenzenesulfonyl)amino) -N-hydroxy-3 -~
methylbﬁtytamide :

25 2-(R),3-(R)-3,N-Dihydroxy-2-[{4-
methoxybenzenesulfonyl) (3-oxo-3-piperidin-1-
ylpropyl)amino] -butyramide;

2- (R) -N-Hydroxy-2-( (4~
methoxybenzenesulfonyl) {3~ (methylpyridin-3-

30 yimethylcarbamoyl)propyl] amino) -3 -methylbutyramide;

2- (R) -N-Hydroxy-2-{{4-
methoxybenzenesulfonyl) [2-
(methylcarboxymethylcarbamoyl)ethyl) m:.no) -3-
methylbutyramide;

35 2-(R) -N-Hydroxy-2-{{4-
methoxybenzenesulfonyl) - [ (1 -nethylpiperidin¥ 4-
ylcarbamoyl)methyl] amino) -3-methylbutyramide;



or both Rlerr] and R err] are not hydrogen. 10 Specific

pF‘efer.red GVOPeRI83 of fornula | . include the follow ng: PCIMNUS%/02679
(R -NHydroxy-2- [ (4- met hoxybenzenesul f onyl)

(3 por phol i n- 4-yl - 3- oxopr opyl ) am no]qg3- et hyl butyram de; 15

2- (R -2- [(2-Benzyl oarbanoyl et hyl ) (4- met hoxybenzenesul fonyl ) am no]

-N- hydr oxy-3 - et hpl-)wArtyi€lohexyl -N-h: -2-((4-

(2 [{pyri i n- SgEhbRpepzenspal Eamhin be”ze”es”' N L ntpersstociyoibomr do
2-(R) - N Hydroxgixapi-bﬁyl]minﬁtmmﬁsul fonyl)[2- (methyl pyridin- 3-
I (3 [ R 1- byt oxyoar BE AR R SRR r LY ST 1.

-1 - roxycar yl pr opy -
- et hoxyberﬁezeﬂmbahphrybmzqaqumnrm lhme:phcmﬂnl-byl-s-car boxyl ic

acid, tert-but “do .

nmet hoxybenzeneas%?? P)l)s ;; 0XO0- ?f p%%ﬁ%%%’ﬁzl&a Eﬁm%g“&?‘r am no) -3
- met hyl but yr ani de hydr oc iRResent invention also. gpjages to a

(Benzyl car banDyhapiskvektical coasgamw@n;see%ﬂifeaw );%Ehw.w% QY- 3-
rrethylbutyramd R).- N- Hydr oxy-

met hoxybenzeneSBRASFIOR “[]"(cfﬁﬂ)rﬁfﬂ; %Pﬂ group conag.ating of
yl et hyl cak®banogtihetikils], adanter- idgtduiyeéafatfoningdestenosis,

|23 C_(I_?U Sg%%gg%ﬁegzgﬁéntal dis\éqsge / Jéf&emolys;i Obulloaa, scleritis

met hoxybezenestn@onihper] dincdasies Tharactentzed| bycmabzdmyl ) net hyl ) ani no)
;ﬁclﬂgéhy|bUt*ﬁgE?i?Fgﬁfﬁexna-e activity] KPSS! (bepe2BYORRPEs¥ driydi! @ !
and other éileaaes involving the production of tumor
15 necrosis factor (TNF) or (b) the inhibition of matrix
metalloproteinases or the production of tumor necrosis
factor (TNF) in a mammal, including a human, comprising
an amount 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
metalloproteinases or (b) the production of tumor

25 necrosis factor (TNF) in a mammal, including a human,
comprising administering to said mammal 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
conpisting of arthritis, cancer, tissue ulceration,
restenosis, periodontal disease, epidermolysis bullosa,
scleritis and other diseases characterized by matrix
metalloproteinase activity, AIDS, sepsis, septic shock

35 and other diseases involving.the.production of tumor
necrosis factor (TNF) in a mammal, including a human,
comprising administering to said mammal an amount of a



5 % ° 2-(R)-3,3,3-Trifluoro-N hydroxy- 2-

[ (et hoxybe nyl ) (3- nor phol i n- 4-yl - 3-
oxopr opyl )aﬁ%&%’& onani de; - 2- (R - N-Hydroxy- ‘ZT’P?W
phenoxybenzenesul fonyl )[2- (ethyl pyridin-4- 10
yI met hyl car banoyl ) et her | am no) - 3- - net hyl bu@r am de;

4-[ 4- Met hoxybenzenesul f onyl ) ( 3- nor phol i n- 4- yl - 3- oxopropyl ) amno) -1
- met hyl pi peri d&mﬁoundboiyclcim 1 oxcadphpimacautidally acceptable '

2- (R) - N- Hydr oxyg
met hoxybenzeoneu?* é? 35( 4 H{,‘pgf‘a;ﬁ-’r?lfinls) such a condition.
oxopr opyl | am no) - 3- rret hy g8 '

_ZEL(FB C?r boxygt hylz)(4- The zalh ; mw@%ﬁmmq]nl\kﬂﬂwytﬁe
e utyram de r hox
di rre%/hoxy)l:/) zer%ﬂ?‘?ﬁ'hﬁ?‘aﬂ?n&f“p “’H’P&’P'Ui? y?e%* &5““"’ invention.

2- (R) - 2-[ (2- Cartsbews cotherwise indicated RY, B2, R . n and Ar in

met hoxybenzenes hgﬁ%)gg-b ?%Egiﬂxqr% the dism)dnbwé‘rgodﬁw are

2-(R), 3-(R -3,

met hoxybenzenesdefined) 48- akove-pi peri di n- 1-

~yl propyl )am no] - but yram de; 2- (R) - N- Hydr oxy- 2- ((4-
met hoxybenzenesul fonyl ) ( 3- (et hyl pyri di n-3- 30

yl met hyl car banoyl ) pr opyl ] am no) - 3- net hyl but yr am de;

2- (R) - N- Hydr oxy- 2- ((4- nmet hoxybenzenesul f onyl ) [ 2-

(et hyl car boxynet hyl car banoyl ) et hyl] am no) - 3- nmet hyl but yram de; 35
2- (R) - N- Hydr oxy- 2- ((4- nmet hoxybenzenesul fonyl ) -

[ (1- met hyl pi peri di n- 4- yl car banoyl ) met hyl ] am no) - 3- net hyI but yram de;
WD 96/ 27583 PCT/ US96/ 02679

- 11 - 2- (R) - 2- Cycl ohexyl - N- hydr oxy- 2-((4-



met.hoxybenzenesul f onyl ) - [ 3- (4- net hyl pi perazin-1-yl)-3-

oxopr opyl | alWOosR22883t am de; 2- (R) - N- Hydr oxy- 2- _
[ (et hoxybenzenesul f onyl ) ( 3- nor phol i n-4-yl - 3- oxopropyl) ﬁéﬂummmung
tam=ne- 4- (nor phol i n- 4-yl ) but yram de. - 13 - The present invention
also relates to a pharmaceutical conposition for (a) the treatnent of
a condition selected fromthe grouSgizemesii ng of 10 arthritis,
cancer, tissue ulceration, restenosis, peri odontal disease,

epi dernol ysis bullosa, scleritis and ot her diseases characterized by
mat ri x met al | oprotgi nase activity, AlDS, sepsis Oseptic shock and

oductign of tu
2 néEaJIopr nase
tunor necrosis F) in a mammal , i ncN\udjfig
an nmount of a conpound of imlof a *» pharnac@utlc
thereof, effective in 293 sughk treatments and a phargaceuti gal | é(
acceptable carrier. The present Rhventi 81 al so & el at es
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(b) the production of tumor 25 necrosis factor (TNF) in a ma

i ncl udi ng a human, conprising adm nistering to said manmal an
effective amount ofwvarconmpound of claim1l1l or a pharnaggutically
acceptabl e salt thereof. - The present inventron also relates
to a 30 nethod for treating a condition selected fromthe group

consi stind&Sof arthritis, cancer, tissue ulceration, regtengsis,

peri odontal disease, epldernDIysis bul | osa, scleritis and ot her
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sepsis, septic shock 35 and other diseases involving the production of
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In reaction 1 of Scheme 1, the amino acid
compound of formula VII, wherein Rr16 ig (cl-cs);1ky1,
benzyl, allyl or tert-butyl, is converted to the
corresponding compound of formula VI by reacting VII

5 with a reactive functional derivative of an
arylsulfonic acid compound, such as an arylsulfonyl
chloride, in the presence of a base, such as
triethylamine, and a polar scolvent, such as
tetrahydrofuran, dioxane, water or acetonitrile,

10 preferably a mixture of dioxane 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.

In reaction 2 of Scheme 1, the arylsulfonyl

15 amino compound of formula VI, wherein R!® is (c,-
Cg)alkyl, benzyl, allyl or tert-butyl, is converted to
the corresponding compound of formula V, wherein n is
1, 3, 4, 5 or 6, by reacting VI with a reactive
derivative of an alecohol of the formula

20

217-0-E- (cu,) ,-om
such as the chloride, bromide or iodide derivative,
preferably the bromide derivative, wherein the r17
protecting group is (C;-C¢)alkyl, benzyl, allyl or

25 tert-butyl, in the presence of a base such as pocaséium
carbonate or sodium hydride, preferably sodium hydride,
and a polar solvent, such as dimethylformamide. 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 that it may be selectively removed in the
presence of and without loss of the r16 protecting
group, therefore, R17 cannot be the same as r16,
Removal of the r17 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 use which will not affect the
r16 protecting group. Such conditions include; (a)
saponification where Rr17 is (C1-Cglalkyl and R ig
tert-butyl, (b) hyd:ogenolysis where R17 ig benzyl and
R16 ig tert-butyl or (C;-Cglalkyl, (c) treatment with a
strong acid such as trifluorocacetic acid or
hydrochloric acid where rR17 is tert-butyl and R1S jg
(C1-Cg)alkyl, benzyl or allyl, or (d) treatment with
tributyltinhydride and acetic acid in the presence of
catalytic bis(triphenylphosphine) palladium (II)
chloride where R17 is allyl and R1® is (C;-Cglalkyl,
benzyl or tert-butyl.

In reaction 4 of Scheme 1, the carboxylic
acid of formula IV is condensed with an amine, Rlnzun,
or the salt therecf, to give the corresponding amide
compound of formula III. The formation of amides from
primary or secondary amines or ammonia and carbcxylic
acids is achisved by conversion of the carboxylic acid
to an activated functional derivative which
subsequently undergoes reaction with a primary or.
secondary amine or ammonia 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
treated with oxalyl chloride or thionyl chloride, neat
or in an inert sclvent, such as chloroform, at a
temperature between about 25°C. to about 80°C.,
preferably about 50°C., to give the corresponding acid
chloride functional derivative. The inert solvent and
any remaining oxalyl chloride or thionyl chloride is
then removed by evaporation under vacuum. The _
remaining acid chloride functional derivative is then
reacted with the primary or secondary amine or ammonia
in an inert solvent, such as methylene chloride, to.
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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reaction 1 of Schene 1, the amino acid conpound of fornmula VI, wherein
R'err] is ((Jerr]-0C6)alkyl, benzyl, allyl or tert-butyl, is converted
to the correspondi ng corrpound of fordhla Vi by reacting VIl 5 wth a

;ga;'ﬁll \é(ray}‘ gﬂ ti onﬁ Q?f vat %ﬂjot"‘m tp?gytﬁul fggl 3 aci d cgg L!Igd such
triethyl am nr-yaammmmmmh phosphonﬂ.\mr ahydr of ur an, di oxane,
wat er o acchQghleiictaphbepiate 8| ¢ng Bhihpheebelaobln a%&g e

reaction m xture s SCEMT room e
bet ween aboutriethyismdine. %(RROWﬂO bmzotﬁieﬁeﬂam-pmmtm

i nutes. s in ity whidi] (482 Glkol, 2r@hc €6 NTER] e amding, S Wi 15
un o

am no conpo rmul a erel err Co aI kyl,
benzyl , al | yRBoA® dRexk,aq \5"’9%:‘0 5& Ed’ﬂ'&%héi’b&‘ﬁ\%‘po Jo

conpound of i-ebﬂlllt&ﬁéen&w:&! e give thelamidedcompound df/ fdmililg Vi
wth a reacti*g derivative of an al cohol of the formula 20

0 [err] Uch as the chloride, broglde or iodide derivative,

preferably the bron de Rmaval iaf, thécREP nprotelking] group fizamedtheg group.

s (efp]- %ﬁ%@@nﬂ%‘%wﬁiﬁﬁ?rt&BgivaeEﬁebH .H@e gresence of a

base such as potassi_um car bonat e_or~sodi um hydri de; rably sodi um

hydri de, cazbexylis Acid krtormmia I3, diReFRPFEdORa
reacti on m xgyr ¢ ca¥rid® butliiund@ éeﬁattibﬁheapiﬁ'bp&iate ﬂdm“ od
between aboul, 00 sBAYLHI® B0 etfnd®SiStp in use. Such
conditions include; (a) saponification where R1S is
15 lower alkyl, (b) hydrogenolysis where R16 ;g benzyl,
(c) treatment with a strong acid, such as
" trifluorocacetic acid or hydrochloric acid, where rR16 ig
tert-butyl, or (d) treatment with tributyltinhydride |
and acetic acid in the presence of catalytic
20 bis (triphenylphosphine) palladium (IXI) chloride where
21‘ is allyl.
In reaction 6 of Scheme 1, the carboxylic

acid compound of formula II is converted to the

hydroxamic acid compound of formula I by treating IIX

25 with 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide and
1-hydroxybenztriazole in a polar solvent, such as '
dimethylformamide, followed by the addition of
hydroxylamine to the reaction mixture after a time
period between about ‘15 minutes to about 1 hour,

30 preferably about 30 minutes. The hydroxylamine is
preferably generated in situ from a salt form, such as
hydroxylamine hydrochloride, in the presence of a base,
such as N-methylmorpholine. Alternatively, a protected
derivative of hydroxylamine or its salt form, where the

35 hydroxyl group is protected as a tert-butyl, benzyl or
allyl ether, may be used in the presence of
(benzotriazol-1-yloxy) tris (dimethylamino) phosphonium



30 :preferably about 18 hours. The Rerr] protecting group is chosen
such that it sel ectively renoved in the presence of ' ut
| oss of the IQP@&FF ??ot ecting group, therefore, R err] car?r@?g?g“% 2

sane as Rerr]. - Renoval of the Rlerr] protecting group fromthe
compound 35 of fornula v to give the cor&egpondi ng carboxylic acid
of formula IV, in reaction 3 of Schene 1, is carried out under
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reat ment w iad . i resence
of 10 catal yti |§'ﬁ°}i£%eny¥i%£%%%€ﬁ Pgﬁgﬁ#?ﬁ ide Eﬁ(f%op }
where Rerr] is adid :'amc:ma:nsmeopﬁrcpnnnﬁe benzyl-

-b | . h |
tert-buty bis(tr pheﬂﬂ%sae%&gﬁﬁ Bs%gsia%?ﬁ J‘fﬁ% éhﬁ.%??.ﬁéy i

acid of formula IV 1s condense or t esalt
thereof, tol@i ve bifl4-methorrpensylihydroxylaping Bay aispobe,Msed @s The

forgat i |O'n of am dafe fﬂﬁ&eccedmymmmaeoade&va&wae&h%eammnI a and
car poxyli c

achi eye con ersi,on of carb lic acid
to an activated %&?%ﬁ%$f r¥?/a??€§ H"i‘ﬂg ﬁ%ﬁ‘gbfﬁgnf’ yunder goes
reaction with a methmnesulfonic seidnsndytxifiuoypagetdc actid.formthe
am de. The activated f.ﬂE‘C}LQEéiogei' %at by,g,ggyzbethgol ated prior

to reaction with the prlrrary or secondary am ne anmoni a.

Al ternatively, tREXApbigRTIaning gappaundsof FPEH!‘E'G ¥ite hwemein ®1%r i de
or thionyl chloriige, (®\pa¢s)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

Rla ig 3-

R1® ig 2-propenyl or 3-buten-l-o0l when
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 R® is 3-butenyl. The reaction
is stirred in a polar solvent, such as
dimethylformamide, 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 -
compound of formula IV, wherein n is 2. The compound
of formula VIII, wherein R1® is 2-propemyl, is
converted to the compound of formula IV, wherein n is

35 2, by reacting VIII with borane-dimethylsulfide
complex, followed by immediate oxidation using chromium

trioxide in agueous acetic acid. The oxidative



.in an inert solvent, such as chloroform at a t enper at ure between

abouqt 25[ ewloldsray about 80[err]C., - preferably about SOW‘}%‘M é19
ﬁﬁ [ The I nert

gi ve the correspondi ng acid chloride functional derivative.

'solrvent and 30 any remai ning oxalyl chloride or thionyl chloride is

then removed by evaporation under vacuum- PRe - remai ning acid chloride
functional derivative is then reacted wwth the primary or secondary
am ne or armonicteavage 0f  terpipal,plefing ke, earbaryiie mcidsoernebet o

35 . folrmthe ?&%vgawpﬁﬁﬁfhﬂdm f]ﬁ{gﬁd’lein thecﬂﬂeid gnsaihgn of the
carboxylic acid of, for e rovi de the

correspondi ng B % 5583 or the % cleavage 6£°the

PCT/ US96/ 02679 conpound of formula VIII, whereir?®R'® is 3-Botenya, kb is
the treat t ( ol y t byl am no
phosphonltrjr%n q;bé exa uoggp %g{ee'lciﬁ hﬂese%\c‘;eio#%gg WS 8>
triethyl am ne, neAgE oVFEE whithhepdivm periqdate intthe presencet vax,hl ch,

in turn, react %d\‘:ii?é:bé iﬂb{iﬁt BEeWt'ﬂﬁxdd\‘ (III) éﬂ@f‘id@eiﬁ aol vent,

such as met hyl eng ori de, om_tenperature to g| ve t e am de
conpound of fomi¥ture of IFF’h“ tetrachlori t

protecting growatédmthe 10 conmpound of forrmula |11 to gi ve the
correspondig carbox ic_acid of Ia I actl n 5 of Schene
1, is car(rild;d out under c 8| FW%%P% ]Ir'bri‘fl‘he ‘“B'Ba’h?eu ar R16
protecting gr ouis i funthersyehcted teoogtiavistes thee | hyldroxamigapeddf i cation
T eatment GoPaiiaa akk!ku‘g‘ ti.'ydmﬁ%ulﬁl%s:"‘rhfl;oroacet g?éy(%?e

(c) treatnment wth a_stron such tri _
hydrochl ori c ad®%EPcefure ﬂfﬁci"é-b‘ abovie iR izeactions))4y r%a!%énﬁ @£t h
tributyltinhydrgsigeme 3.and acetic acid in the presence of catal ytic 20

o <11 phegy nosght 1) gl ST etnod 465 he aynthenib of 7V

the hydroxamic acid compound of formula I, wherein n is
1 and R and R? are both hydrogen, is shown in reaction
1l of Scheme 3, beginning with reacting iminoacetic acid
Oor 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 base, aﬁch as triethylamine, and a pclar
solvent such as tetrahydrofuran, dioxane, water or

25 acetonitrile, preferably a mixture of dioxane and
water, to give the corresponding dzcarboxylic acid
compound of formula XI.

In reaction 2 of Scheme 3, the dicarboxylic

acid compound of formula XI is dehydrated to give a

30 cyclic anhydride compound of formula XII. The
formation of cyclic anhydrides by dehydration of
dicarboxylié acids may be achieved by a variety of
means. The prefe:réd method for the dehydration of the
dicarboxylic acid compound of formula XI to give a

35 eyclic anhydride compound of formula XII is to treat XI
with an excess of acetic anhydride at a temperature
between about 25°C. to about 80°C., preferably about



acitd "conmpound of fornmula Il is converted to the hydroxam c acid-
conpound of % | by treating Il 25 with
a

1- ( 3; di met hyl ropyl)-3-ethyl carbodiin de and PCT/US96/02679
1- hydr oxybenztriazole in a polar solvent, much as di net hyl f or mam de,
foll owed by the addition of hydroxyLaﬂ-ne to the reaction m xture
after a tine peri od between about 15 m-nutes to about 1 hour, 30

preferably abol&0930. niExtess dtethydankyldzidecand acetipr ufaﬁ.aabhyh@e.nerat ed
in situfroma?ﬂ r h h 0 y | ori in the
presence of a duct’ 5t éu% z-@ﬁﬁ!: Q'E § |ne %I?g‘ trlg\,: y, a

pr ot ect ed under reduced nyunnypai\srnviae m syclicoamhydride t he 35

hydr oxyl group émgcégdfam;ﬁeggibutyl benzyl or allyl -ether,

may be used in the presen

(benzotr i a%bl 1-yl oxy)tni?d’f"ﬁﬁ?ﬂ‘f’ﬁmanﬁf Sebepsodi-u e cYelis g6/ 27583
PCT/ US96/ 02679 anhydride compound of formula XII?3s- reacted. ar. room

hexaf | uor ophou such 1..2et hyl Renoval of
t he hydroxyl am P@&Lﬁ,@&&}?gféa‘%gﬁa érgoﬁ'%ilag |Red %é't ngf%ﬁ' eti’“ﬁ ysis for
a benzyl pramime: ngughoas Shet hwmmman.am Mﬁgwelmd ofsich as

trifluoroaceti %@Eéd s&&ﬁ s! E&hhﬁﬂhmine,p"t%t ?‘i e EHd Ydtbo jh |yl
protectlnﬁugro renpved treat men vvlthtr3|but Itdn ydrlde

and - acet i %#G 9ﬁ FHE“B?-EsEﬁce"HF"G&PaPyt’-PC and
bi s(tri phenyl phesehi Rpdrsgehadi BaithblleC @olviesits &o@ the reacticn are

nyar oxyl am ne. dERPUR: FORE,AZY ASe"EhaRel il TR elamion pte R E.

m xture of whéchamac&haenchlamm meithyleneachiliorids= and

In reaction 1 5 )LL‘-EE,! f formul a
VI, wherein ngé;éggﬁ?gfé errfﬁC[ grr al V&#ec%? ILQI(jefqut%rt- ue'?yl S
converted % the cor ;g ﬁHPﬁQ‘:I 8, fpnghex Raagted
Rerr] i's eopgwentheorzyazm acti.\ﬂ Wd\ﬂﬂ lof iddimila I,

wherein n is 1 and R? and R% are both hydrogen, '
according to the procednie described above in reaction
6 of Scheme 1.

20 In reaction 1 of Scheme 4, the carboxylic
acid compound of formula IV, wherein n is 2, is
converted to the corresponding compound of formula V,
wherein R1? ig (C;-Cglalkyl or tert-butyl, by reacting
IV with a compound of the formula

25 | (r}9%0) ,CEN(CH;) , -
wherein RY? is (Cy-Cglalkyl or tert-butyl, in an inert
solvent, such as toluene, at a temperature between
about 60°C. to about 100°C., preferably about 100°C.,
for a time period between about 1 hour to about 3

30 hours, preferably 2 hours. In reaction 2 of Scheme 4,
the arylsulfonyl amino compound of formula VI wherein n
is 1, 3, 4, 5 or 6 and RY6 ig (C,-Cglalkyl, benzyl,
allyl or tert-butyl, is converted to the correaponding
compound of formula XIII, wherein r1? is (C,-Cg)alkyl

35 or tert-butyl, by reacting VI with a reactive
derivative of an alcohol of the formula



reactive functional derivative, such as the halide, 20 preferably the

i odi de deri vwah bg/ersePf 2- propen-1-ol when Rl err] is 2-propetpuosssinzere
3-buten-1-ol when Rlerr] is 3- butenyl, in the presence of a base,
such as potassium carbonate, cesium carbonate or sodi um hydri de,
preferably sodi um hydride when Rlerr] is 2-4®openyl or 25 cesium
carbonate when Rlerr] is 3-butenyl. The reaction Is stirred in a
pol ar sol vent, such as di met h Ifor' zide, at roomtenperature, for a
tinme peri od bet ween about 2 - -o( )_i-at hour s, preferably
about 18 hours. S ound of
formula VIII is Eﬁﬁv&ﬁ é&’t M ?'b%? EQSEESOE’BEE?Q ®or rrul a
|V, wherein n |pr&£efhblworm,uh:mide cﬂetiﬁlmiuem wherebar B Riser(c,

2- propenyl ,g Vet LW‘ aslkV St
35 2, by reactlﬁg"%ﬁﬁ' W tf\tgborane dfrrer%ﬁ uﬁ:ﬁPEHHL Ok Pﬁ f'qﬁ owed
by i medi ate oxhBaPPSARSIUR CARRRRALS OF '? R mﬂd&quEé‘G;%étlm aci d.

The oxidative godiudOny@ride’i3 and a polar solvent, such as
PCT/ US96/ 02679 | eavage of

termnal ol ef i ndiPgtBYLEarmanide. dsThe, Fepction %ﬂl E!iéﬁrﬂé'sé\?e 2%Wet hods
known i n t he artmpe"fh&ure. {ﬂaﬁmrmmmmaobetheenxaﬂautvsmw of

t he ofipoun Agh r b I 16
obtain the car bgg:(’yhm?l chz)arrdf)l%) W§€+ mfaqgeﬂlé §P HbG2%. reac |1
wi th sodi um perPS’Q&Pthiﬁla Igronpss Of cthe eonpounéat afyﬁpmmntl\bfand

ruthenium (111)yghl gQigl dhdderd such that Vi€ Rh Cﬁébﬂﬂlbéki%ﬁ. r:'edfoved
acetonitrile angn wat er . @ mlalV,

10 nd
T 1 3'in the pragencs ofand wlEhopb a8s At b8 Bion ¢ aci d
conpound of forrm[lacl ) aliaricior reest Dueylogroug, t thekefore, RASCdisindt

descrl bed fgove tixea(;[a!npensaaél’nﬁ andkwal of éﬁgepslptotcctmg
group from the compound of formula XIII to give the _
corresponding carboxylic acid of formula XIV, wherein n
is 1 to 6, in reaction 3 of Scheme 4, is carried out
under conditions appropriate for that particular r16
20 protecting group in use which will not affect the r19
(C1-Cglalkyl or tert-butyl group. Such conditions
include; (a) saponification where R16 ig (Cy-Cglalkyl
and R1? ig tert-butyl, (b) hydrogenolysis where r16 ;g
benzyl and R1? is tert-butyl or (C;-Cglalkyl, (c)
25 treatment with a strong acid such as trifluoroacetic
acid or hydrochloric acid where R16 ip tert-butyl and
R1% is (c,-Cglalkyl, or (Q) treatment with
tributyltinhydride and acetic acid in the presence of
catalytic bis(triphenylphosphine) palladium (II)
30 chloride where RS is allyl and R!9 is (C;-Cglalkyl or
tert-butyl.
In react;on 4 of Scheme 4, the carboxylic

acid of formula XIV is converted to the hydroxamic acid
compound of formula XV, wherein n is 1 to 6, by '
35 treating XIV with 1- (3-dimethylaminopropyl)-3-
. ethylcarbodiimide and l-hydroxyhenztriazole in a polar
solvent, such as diﬁethylfommide, followed by the.



15:= - An alternative nethod for the synthesis of t he

hydr oxam ¢ §| d conpound of fornmula I, wherein n is 1l a and -
Rlerr] are rogen is shown in reaction 1 of Sch 196102679
beg| nning with reacting i mnoacetic acid or a nmetal or ammoni um salt
of imnoacetic acid of 20 fornmula X wiihgé functional derivative of an
aryl sul fonic acid conpound, such as an aryl sul fonyl chloride, at room
te_rrpe[1 alt ure, i hddﬁwwqgﬁowlmsutbabhe baﬁetﬁégchﬁt&ure after
triethyl am ne, anp sol vent suc aste r ahydr o I oxane,
water or 25 qﬂw ﬁ?ﬁ%"d &‘eff e?%l{#%“% Q? 5| ?aﬂ% OULat er,

to give the comihg about b‘ﬂkyhiuunud The hndpmllmin’aod.lul a Xl .

In reaction 2 Jfgft &&' Cj o] n rmul a
Xl is dehydrat gfto g| ve‘; cycl£% g‘h‘%% e Sobrrg?)'ﬁnggﬂfIl 39%& g'XII

The f 8r ma BYSFIRY 9vdéﬁy8bat95ﬁ=spce °f a8 baswoxy| i c
aci ds may be agcyais tﬁ-ﬁe line. Mﬁﬁmihhﬂl?ﬂﬁirﬁédﬁ?:%% for
or a

t he dehydrati | o f t I C rbo aci onpou
give a 35 eﬂ%\’g)&? i Fo?ﬁugﬁ"x??gg gPﬁmrrE
w th an excess h@fdza:uqtl gzenkyy di s cbrateatbdmurat teet-butylbet hw:yabaut

25 C C b / 27583
PC[T?[J[C,]% i Otzg?‘gll‘i‘iﬂrfoéﬂéi may"5¢ Sha04Y120eHb p:egznw 3¢ S0l err] C

Excess acdfic dhensotriazel mtwrlexyltyisidinethylaning)yphosphomdum

reaction, are W@Wé%d a bhBES' gheduagdnpressure | eaV| ng
t he cycllc anhydr.i de ound_ of fo nmul_a

reaction 3 of mwlﬁé" t j cRemova nﬁ§dF§8eh33ﬁﬁ§UFrﬁ‘"3F‘f or mJI a X |
is reacted, at p“mctingtgfwatmecauibdaauerrh?ehyuﬁbgahbﬁz&siw forsal t

o ey o AL BiebbEs g G5 B hie RS ks
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 (IX) chloride. “N,O-

20 bis (4-methoxybenzyl)hydroxylamine may also be used,
when R1? is (C;-Cglalkyl, as the protected
hydroxylamine derivative where deprotection is achieved
using a mixture of methanesulfonic acid and
trifluorocacetic acid.

25 In reaction 5 of Scheme 4, the amide formula
of formula XV is, if desired, converted to the
corresponding cathoxylic acid compound of formula XVI
by (a) saponification where R1? is lower alkyl or (b)
treatment with a strong acid, such as trifluorocacetic

30 acid or hydrochloric acid, where rR1? is tert-butyl.

Pharmaceutically acceptable salts of the
acidic compounds of t:he invention are salts formed with
bases, namely cationic salts such as alkali and
alkaline earth metal salts, such as sodium, lithium,

35 potassium, . calcium, magnesium, as well as ammonium
salts, such as ammonium, trimethyl-ammonium,
diethylammonium, and trie- (hydroxymethyl) -



acid of fornmula Il, wherein nis 1 and Rlerr] and Rerr] are - both

hydrogen. Suigigr9se! vents for the reaction are t hose t haichps
. Feact with the starting naterials, whi ch include chloroform nethylene
chl-oride and di net hyl f or mam de, preferably nethyl ene chloride. 15
The conpound of forrmula Il is further reacte®? - to give the hydroxam c
*acid conmpound of formula I, , wherein nis 1 and Rlerr] and Re[rr] are
both hydrogen, methylagmanium S&YkB v ocedure described above in.reaction
6 of Scheme 1. 20 Simﬂli:ﬂaﬂoiéﬂd ddait£6heinlén,th&c&ﬁﬁh@X&éiC

aci d compound of ornula I wherein I S 1 S onvert d to
correspondi ng coMpBeFaY |9F ¢ c‘%\h@ﬂ}ﬁcﬂﬁrf lponic
(Ce[rr]-Co)alkyl acidbent-gsuwdrdghxm::'ngid. mer.mrmmmmmrapf t he

f la 25
((():E (ranrJ r ?- a? kyl or etj' gr acg't? 'ylu.J ﬁ‘%‘nc |%°-'m£geb9°§k suc ié’n qt?'f%'ne

at a terrperature‘BShNéénPYtid}ébOlﬁ°m%F¥$€P PGr&btht!.leOP@mqq;qrc.
preferably about 100[err] Crne abiiﬁyaof'ﬂﬁgpééhﬁduh&w@ N gy al PR (O

Ehe hr ol oul oyl EBRAR, BEAFRARREEACA LI A epERRLPCPRikS (Rerejnatesr ; s
or 6 and R[err] a&s&&@fﬂrﬂcﬁrﬁd )té kthhe dompotinds of &hlbybzw.d;aiv\;] butyl
i's convert to I n nul a Xl | | er
Rlerr] is (7 err?’n&%%r"k"%l%p% 1%19 rtﬁggg#, 5 I‘F%§€F°ﬁ iﬁ‘ﬁﬂ'{ % €
reactive depregduictdon ofh timash ectosihe facmra (TNF) awd,06/ 27583

PCT/ US96/ 02679
onsequent drno gstrate th fe
[err] such as the ChYO'rI xT)rorr?d% oreﬁ)‘dlzg eggg'lv\?gtel’\?e for

preferably the bFEMA%ingedipaasss characherized|bysmatrix; |- 06) al kyl
or tert-butyl, ifetadlpptetivihdie P kRe SPfbduction of tumor necrosis

15 factor is shown by the following in vitro assay tests.
' ologica sa
tion o 1 ase -
Human recombinant collagenase is activated
with trypsin using the following ratio: 10 ug trypsin
20 per 100 ug of collagenase. The trypsin and'collagenase
are incubated at room temperature for 10 minutes then a
five fold excess (50 ug/10 pg 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 Schenéz
10 mM ~-=-> 120 uM ~-=> 12 M -~=-> 1.2 M ---> 0.12 uM
Twenty-£five microliters of each concentration
is then added in triplicate to appropriate wells of a
30 96 well microfluor plate. The final concentration of
.: inhibitor will be a 1:4 dilution after addition of
| enzyme and substrate. Positive controls (enzyme, no
inhibitor) are set up in wells D1-D6 and blanks (no
enzyme, no inhibitors) are set in wells D7-Dl2.
35 Collagenase is diluted to 400 ng/ml and 25 ul
is then added to appropriate wells of the microfluor
plate. Final concentratioﬁ of collagenase in the assay



as pot'assi um carbonate or sodi um hydride, preferably sodi um hydri de,

and a pol ar welokRhdgs Such an di met hyl f ormam de. The react %w’,
stirred, at room tenperature, for a tine period between about

m nutes 10 to about 48 hours, pref erably about 18 hours. The Rerr]
protecting group, of the conpounds of formuR&8s-lV and VI, is chosen
such that it may be selectively renoved in the presence of and w t-hout
| oss of the R er¥8 100 agfmder]-C6)al kyl or tert-butyl group, therefore,

gR[rgL:)]ffgrr;Z?thelgo o thgfﬁfﬁﬂﬁti\ligg[ G(Ihik]l,t.o %t.(hag' i cor;-]e‘éip%n |‘$\§tl "

carboxylic acid ¥ ?Mr&!ﬂvaﬂ é@ "‘1 8Pk, in dimetdhyd i on 3 of

Schene 4, is cargukfioxide and uhdnrdd.am:l-a masnpmmﬁm alssay butEdr .

R TR it o G L B O A

i ncl ude; (a) samnb#tcatcopem”&lRPGr rthei cc[qﬁlm]oqu@aqe) Hkygive a and

Rlerr] is tert- qi.fgg %omﬁg,?{e Rlerr] is . benzyl and
err kyl,

Rlerr] is tert- buty er (c) 25 treatment with a
strong acid such as trlfl u B&E’EPFE“" readings (BHH ah excitakion s

R;?hl s ter% bgt%ﬁxraadi. hanipﬁﬁ[ﬁhdi:h u-.swt ) ]:is@? laHa tHed &t ]Ei(ﬁa&i@&'ée

Wi u i nhydri de_and_aceti ¢ aci n resence o

catal ytic bids(tr%b%@ﬂ%gﬂmp RefopaAY 3& '14‘*3"’%‘% FAB i AERGFARTS or 1]
is allyl and Rl ewithia t@gpical- &peny] rdileylofor3 hourd.ert-butyl.

In reaction 4 of Schene 4, iggrggew Ve ¢ in(f qg G rdin }‘pcir‘ig’l vvhe? %"?‘Pl .

converted to the hydroxam c™aci formu
1to 6, by 35 theablngkxwdmppﬂlmmmmmmlpa (data from
et hyl carbodi i mi d@r?ﬂ;éamédaﬂ’é&m&@zw qd Qﬁﬁ%eﬁg?s A SHY eéﬂiné“Ch

as di nmet hyl foll t he Wp
PCT/ US96/ 0 9 provz a good signal (the and that is on
a linear part of the curve (usually around 120 minutes)
is chosen to determine ICgo values. The zero time is
used as a blank for each compound at each concentration
~ and these values are subtracted from the 120 minute

20 data. Data is plotted as inhibitor concentration:-vs %
control (inhibitor fluorescence divided by fluorescence
of collagenase alone x 100). ICg,‘s are determined
from the concentration of inhibitor that gives a signal
that is 50% of the control.

25 If ICgy’s are reported to be <0.03 uM then
the inhibitors are assayed at concentrations of 0.3 uM,
oos;m,oos.unandoooa,m.

Gela ase -
Inhibition of gelatinase activity is assayed
3¢ using the anQPro-Cha-Gly-cYa(Me)-Hia-Ala-Lys(NMA)-an
substrate (10 uM) under the same conditions as
inhibition of human collagenase (MMP-1).
72kD gelatinase is activated with 1 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 as for -
inhibition of human collagenase (MMP-1) to give final



addition of hydroxylam ne to the reaction mxture after a tinme period
bét ween abgiy egla3sgy NUt €s to about 1 hour, preferably abagdrosheiaéiet €S-
The hydroxylamne in preferably generated in situ froma salt form
such as 5 hydr oxyl am ne hydrochl oride, in the presence of a base,

such an N-net hyl uorpholine. Alternatively,2& protected derivative of
hydr oxylam ne or its salt form where the hydroxyl group is protected
an a tert-but yeonceptmatjons in the| agsayr ofnAf M@'u%d&m ‘Fh% MMcavdce of

ﬁO fI(benzoth ri eﬁ@tz Loﬂéﬂlééﬂé&ﬁébih!&n% mhfwlm licate,
exaf | uor ophosphat e 'and g base, such as mor phol i n va
of the hydroxylanine ﬁf?ﬁ%?ﬂﬁ‘g?ﬁﬁﬂé‘?g c‘gﬁq é’&'cﬂfc fon
hydr ogenol ysi s eifi'ssion) aakencaken' atectime] zeraoumnd tnmatmemomih_uae-
strong 15 aC|d rruch',gl t“{l#g'é? cetic acid, for a tert-butyl

I o

protectlng gro Ag group may be renoved by
treatment with t r| butyl t |I¢y@h derendetevmined as pex inhibktiomsefice of
catal ytic td MettgBEL ) R [ (ld Jared! 20
bi s(4- et hoxybenzy| ghyérox ampﬁe may % Iﬁdﬂgd’ . P‘e‘r’ldefegr gl
(Cl-CB)al kyl, && hrss hariRd03 uM. | Brax Fheiinhibitors jaxe musayed

deprotection i szac{lﬁ@%onceneﬁaaﬂoasrrbtt 0.3 qiu ey Jes gy fOnog3agmd and
trlfluoroi%etlc %é‘i " In reaction 5 of Schene 4, the am de
fornul a 1‘9% )(9‘1’3 if desired, converted to the

correspondi ng car boxy|Xnhil ) 2 x ]

saponi fication where R19 | Kyl t strong
acid, such as trifluor oaciﬁhigggiogaéﬁsgrrt%%c‘hﬁ ogrl C acl i%%?‘é'gﬂ[ err]
is tert-butyl. on a modified -masmmmqvcamaamv%ibsdmt he

aci di ¢ conpoungfeiig weeﬁnxsatraa&r thg&zfaﬂmch suka PedePpsgs, nanely
cationic salts such as al kali and kKal i_ne e%ﬁa éreééi}salts such as

sodi um | *niu P%’WE@PEH?“C&PEFXNF%M agenaffioni um
salts, such as &N Biochémieliyl,- 437e440M (1985) )i etitydradpaianpfatte

tris-( hydroxynettﬁliycl’ )ieptolide substrate [Ac-Pro-Leu-Gly-
SCH[CH,CH(CH3) 5] CO-Leu-Gly-OC,Hg] yields a mercaptan
fragment that can be monitored in the presence of
20 Ellman’s reagent.
Human recombinant prostromelysin is activated
with trypsin using a ratio of 1 ul of a 10 mg/ml
trypsin stock per 26 ug of stromelysin. The trypein

and stromelysin are incubated at 37°C. for 15 minutes
25 followed by 10 ul of 10 mg/ml soybean trypsin inhibitor
for 10 minutes at 37°C. to quench trypsin activity.
Assays are conducted in a total volume of 250
ul of assay buffer (200 mM sodium chloride, 50 mM MES,
and 10 mM calcium chloride, pH 6.0) in 96-well o
30 microliter plates. Activated stromelysin is diluted in
assay buffer to 25 ug/ml. Ellman’s reagent (3-Carboxy-
4-nitrophenyl disulfide) is made as a 1M stock in
dimethyl formamide and diluted to 5 mM in assay buffer
with 50 pl per well yielding at 1 mM final
35 concentration.
10 mM stock solutions of inhibito:s are made
in dimethyl sulfoxide and diluted serially in assay
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- 27 - nmoni um nmal ts. Simlarly acj
Such%&égﬁ ! . pETRRG

salts, m neral acids, organic carboxylic and or ganic

sul fonic acids e.g. hydrochloric acid, nmethanesulfonic acid, 5 maleic
acid, are also possible provided a basic gr®ops such as pyridyl,
constitutes part of the structure. The ability of the
conpounds of fobufferd much thatflddipﬁqnnafeﬁoinnlt9 aheepppbbpziddh

(hereinafter lb %s% £ gﬂfg?l@énéggtgggpgﬂgdafog LNe 985

i nvention) to inhi oprotel nases or pro dtlon of
tunor necrosis Pa@®0d KM@ R, 0003 Nons&&eﬁ?ﬂﬂtéeﬁnerﬁammd
ef fectiveness fgn eripilictdNg di seases characterized by matrix _ -

by the ol | Bl ng. ?vf{‘?o% 45 'ml almethyY sUTEGRIAR SRock SONUAGM B A
Assay theIpipﬁidecnuhittﬂuaniﬁbahageadseo(mGFhmn assay

Human reconbi naRt | i yat ed i .U h

Pl Tow ng rat i o Dutifes 2054 ke dafdl! 18 tlsrincell Y WaMRE LR U %d 1
trypsin and col mgm well tocgiveudatidaldi copoentragdont @fc ¥ oM 10
mnutes then a aéfa\’é‘ef 0'ﬂ1£ﬂﬁﬁséoﬁﬁﬂse%kotﬂﬂ PE&E&B@ stbetVete? and

trypsin |nh|b|tor added. oCk _sol utions of
i nhi bi tors¥e M’ WQ?PHl%Fh?Pts&PPOMU"&nd Predugy formatdion

t he fol | owivags Sedteitored at 105 Vam- withldOMplecularlDepllces UVinak PM
--->0.12 pM Twenty-five mcroliters of each concentration
is then addedll?*’ﬁﬁﬂffﬁﬁﬁfto appropriate wells of a 30 96 wel

mcrofluor plate. The finliCggovatnesawere determinedhibi tive \mane be a 1:4
dilution after i1J f d substrate. Positive controls
qggﬁ%|€q'g for cofﬂ‘&gﬁnﬁa

(enzynme, no itor) are set In wells D -D6 and bl anks (no .
enzyme, no¥Shibitors) are set in Iﬁ¥£§$E¢29&8§—§§E—l§ Col | agenase
is diluted to 400 ng/n angumkénpPitecombinanithempadded st @ctivatied abenel | s
ngS;Ce m cr of | uo,‘[mM umgl p_mhn 59 C%r&t:rc%ttli%na%fet Q:I l,a ena eg n the
hours, at 37°C. and is diluted to 400 mg/ml in assay
buffer (50 mM Tris, pH 7.5, 200 mM sodium chloride, 5mM
20 calcium chloride, 20uM zinc chloride, 0.02% brij).
Twenty-five microliters of diluted enzyme is added per
well of a 96 well microfluor plate. The enzyme is then
diluted in a 1:4 ratic in the assay by the addition of
inhibitor and substrate to give a final concentration
25 ° in the assay of 100 mg/ml.

10 mM stock solutions of inhibitors are made
up in dimethyl sulfoxide and then diluted in assay
buffer as per the inhibitor dilution scheme for
inhibition of human collagenase (MMP-l): Twenty-£five

30 microliters of each concentration is added in
triplicate to the microfluor plate. The final
concentrations in the assay are 30 uM, 3 uM, 0.3 uM and
0.03 pM. ' _

Substrate (Dnp-Pro-Cha-Gly-Cys(Me)-His-Ala-

3s Lys (NMA) -NH,) is prepared as for inhibition of human
collagenase (MMP-1) and 50 xl is added to each well to
give a final assay concentration of 10 uM.
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(DNP-Pro Cha-d y-Cys(Me)-His-Al a- Lys(NVA)-NH err]) is nmade as a 5 nM -
stock i n di methyl sul foxide and then diluted to 20 pH in assay buffer.
5. The assay is initiated by the additi on 3 50 pl substrate per well
of the mcrofluor plate to give a final concentration of 10

M
Fl uor escence r cR¥RRTSSCIDSE, Handings | (360 /Y excitationisid§o) fsiomlkn
at time O and tgaee &hkiﬁ Wt Hine @ and!evEsySs dhﬁt%isﬁxt 3 Wct ed at
room tenperature II} pi cal ssa% tine ours
FI uorescence vs tine |s t é‘ﬁ'ir#/ iXe KPREFOL8 fons "‘tﬂ
col | agenase conhab.rtngtaamﬂtds naldnhibbtor andt bl;hhsabenﬂtﬁ rbttat ions is
aver aged) . é\ trggbp hat provides a good signal (the blank) and
that is on |near par ‘of the curve (usual 'y around 120 m nutes)
is chosen to deternine | Clflyqg’ & #xedetarmined asnpern inhibition of a

bl ank for each foRRAUMSIAlaguH e OMMRPLIIRLI O agd e
subtracted fromﬁth 120 i nut e 20 daf a 1 Dgtfarrc§° Iaot‘?egg as?%r |?‘(5)r
concentration vBeyless than 4,03 b*’PB?h‘FFBEPeQEEnGP'&r \’Hﬁi’ﬂ
fluorescence  £inall @admﬁmdﬂr@fxolﬁow | 6. 0B uM3yr @ .dm:ermrmh
fromthe c Ecenbrabognﬂg i nhi bitor that gives a signal that is 50% of
the contro v f IC[err] S are reported to be <0.03 pMthen
the inhibitor. are assayed at Inhkbrittion X ption 0.03 pM 0.03
pM and 0.003 pM - t 2)

I nhi bition of gelatinase act | v y |&a§§a§ﬁg g%ngsté‘rﬂ%hntﬁ%ew

Dnp- Pr o- Cha- G yPbpsmeceutjcally |accephablarpaltp thereafbm Anhibir p\)
under the sane eaadwdmmn of TNWI £hd| anafn&uzalusrql e Erdter- 1) .

72kD gel at i aseths act [ v ‘%"%r@;'stﬁffﬁ?@g éig.gwg.pll%ryﬁ n;ercurr c

acetate) fo
concentration |p:bl:iact:.on cf TNF is shown by the following in v _LgL

assay:
Human mononuclear cells were isolated from
anti-coagulated human blood using a one-step Ficoll-

10 hypaque separation technigque. The mononuclear cells
were washed three times in Hanks balanced salt solution
(HBSS) with divalent cations and resuspended to a
density of 2 x 1o‘/n1 in HBSS containing 1% BSA.
Differential counts determined using the Abbott Cell

15 Dyn 3500 analyzer indicated that monocytes ranged from
17 to 24% of the total cells in these preparations.

180u of the cell suspension was aligquoted
into flate bottom 56 well plates (Costar). Additions
of compounds and LPS (100ng/ml final concentration)

20 gave a final volume of 200ul. All conditions were
performed in triplicate. After a four hour incubation
at 37°C. in an humidified CO, incubator, plates were
removed and centrifuged (10 minutes at approximately
250 x g) and the supernatants removed and assayed for

25 TNFa using the R&D ELISA Kit.

Por administration to humans for the
inhibition of matrix metalloproteinases or the



assay of 100 ng/m . Inhibitors are diluted as for i nhi bition of human
col | agenase-8‘@‘&/343;2-.’}}3 to give final WO 96/ 27583

PCI / US96/ 02 - 29 - conE&TIRPHR in
t he ‘assay of 30 pM 3 pM 0.3 pM and 0.03 pM Each concentration is
done in triplicate. Fl uor esceace reading. (360 nm
excitation, 460 em ssion) are taken at tine zero and then at 20 m nutes

5 interval s f@rotivahion of tumor necrosi@ §ackosr (TWF)ot ar mardtas ofr
~inhibition of ?,‘w{% agg,ggﬁ ) ' IWeported to
be | ess than 0.§ pM "t ‘griﬂif he I n isblt rsla‘rlghgsg%g&hkng g’%‘ﬁ?ﬂ .
concentrati ons PREERFesally mpd\ropigailyy 13n gsRersloothmactive
! Phi bi It ion of ??dd_a?aqﬁd kr)wﬁzta iﬂétudﬂ&@s&hg_e]g_ orally or pﬂz{ﬂﬂé{tﬂm e
stronmelysin_activity is se Q i f.i S r ot onet ri c ‘assay
descri bed by d°ﬂé?ﬁ;a*?%e'ﬁ‘?ﬁmﬁgr8(g2?ﬂﬂaﬁgeﬁgs 9.%(3?&9,“?].‘3315
Spect r ophot onet the Andsjedortd/che chreate@opexgdayscpreferablyt . £xdnpchem
147, 437-440 (1 rol ysi t he hi p ' ate
[ Ac- Pro- Leu-d y?&’@‘)t @cf«{%«[ er'ri?&?CH[ g?‘r"ﬁ'{'f’(:ogfg'&- @?‘%%] yi el ds
a mercaptans.  ddaageewill peceesasilyonreuredepandingocmsdhee of 20
El | man's reageniaondition of the HHHSBc_EGSGEH?n%%aI%BQSJ r o rdddes
activated wWith trypsin mg a,ritlo of, éﬁf a 10 mg/m
trypsin std® pé?”,ﬁ?'f%f e £o5 RRRip .‘tfﬂ'&iﬂ’yg e 1B ARy eqe%he| ysin
are incubated aldeXdmiin€. theérappropeinte doskolforvveheb indiviawal 10 ng/ ni
soybean trypsi nJ,{H}H)éé?r for 10 mnutes at 37[err]C. to quench

y

trypsin activity. Assays are conducted in a total vol une of
250 pl of assay buffcFPhe¢2ccmpoupdsi of theopresent) invertion can dvel 10

o onbtyar o Rl 8 S0ty ey O e R a0
(3- Carboxyd5  forms, in general, e therapeutically effective
compounds of this invention are present in such dosage
forms at concentration levels ranging from about 5.0%
to about 70% by weight. _
Por oral administration, tablets containing

20 various excipients such as microcrystalline dellulose.
sodium citrate, calcium carbonate, dieulciun‘phosphate
and glycine may be employed along with various
disintegrants such as starch (and preferably corn,
potato or tapioca starch), alginic acid and certain

25 complex silicates, together with granulation binders
like polyvinylpyrrolidone, sucrose, gelation and
acacia. Additionally, lubricating agents such as
magnesium stearate, sodium lauryl sulfate and talc are
often very useful for tabletting purposea. Solid

3o compositions of a similar type may alsc be employed as
fillers in gelatin capsules; preferred materials in
this connection also include lactose or milk sugar as
well as high molecular weight polyethylene glycols.
When agueocus suspensions and/or elixirs are desired for

35 oral administration, the active ingredient may be
combined with various sweetening or flavoring agents,
coloring matter or dyes, and, if soc desired,



4-ni trophenyl dISU|fIde) I s made asy

and di | ut edwiobep74gY i N assay buf f er™®
nMfinal 35 concentration.

i nhibitors are nade in dlnethyi” diluted serially in

asggy x{??6/2758ﬁ ] 4 PR PCT/ US96/ 02679
- - uffer such that a d|t|on of pL to the a |ate wel | s
yields final coesadsifying RALOF\PusP '9'6"(!!)?'B 4 Bogssheny

g\! I tC(I‘)lnldi ti lo][ls g{iq;mtciﬁ&kmtmuga;hnfabr wpltua’ j tmthinol. propylenelglyedl,

I met hyl sul foxi de sto solutio s diluted
to 15 mMMin ass?ﬂ' i) ARer °Pﬁe1§§°ay I'S mﬁ%ﬂﬁ} lcviit;'}géi.céi%gftionl o1l‘J 50
pl to each well to glHe:apirgateccﬂcGﬁﬂiﬂilﬂ:&#iQP tramygoulaz.c.

Bl anks consigst gl d NigpdEPtbilfaty Patibehtatibull and ! {iEievensas cabey! hOU!

t he enzyne. ™ Pro moni tored .at 405 nmwth a Nblecular
Devi ces Wmax sterile injeetable solution of the active ilugrsdient is

?ﬁ}] .GL.mt Ingg iop th&m prepdP8as’ 8dlutidi |6?£Jﬁﬂaﬂﬁari§autic compound

rec I nant tlvat d
wth onm AR Sae REABERENFEVABEAT dn S fefipe;dr' Belbe BiT
37[err]C. and ISozdliuteduaeuw@:mmeummi may Mfénpléﬁedmw Thes, pH
7.5, 200 sodlun1chlor|gi mg FM LAY
chioride, %203Fpgus solpkan Ve n1cro ers Q§ rAvigs enzyne is
added per . vlahffatod. 9pmc|arah1&rofu mrplfmai esrquGEnEm Bs difen

diluted in a 1: 4,4 éL+ k? hhA 2R iRasd aeriide opisst rendepiadi tor and
substrate to |ve a na concentratlon 25 | n t he assaé
P%ﬁfﬁgf squOX|de

10 mM st ock soIU%?%ﬁ?néP i nThese,Aguaque frlutions are
and then dil ut edihfraéedvus injection purposes. The oily solutions are

b 83 suitable for intraarticular, intramuscular and

k“Fﬂm' di met hyl formam de
'fdper wel | yPCENIS96e2629 1
st ock sol uti ons of

subcutaneous injection purposes. The preparation of
all these solutions under sterile conditions is readily
accomplished by standard pharmaceutical technigues well
known to those skilled in the art.

20 The present invention is illustrated by the
following examples, but it is not limited to the
details thereof.

E LE
2-(R) -N-Hydroxy-2-[{(-met benzenesulfonyl
25 2-morpholin-4-yl-2-oxoethyl nol -3~ lbutyramide
To a solution of D-valine benzyl ester
hydrochloride (2.4 grams, 10 mmol) and triethylamine
(2.5 grams, 3.5 mL, 25 mmol) in water (50 mL) and 1,4-
dioxane (50 mL) is added 4-methoxybenzenesulfonyl

30 chloride (2.3 grams, 11 mmol). The mixture was stirred
at room temperature for 1 hour and then most of the
solvent was removed by evaporation under vacuum. The
mixture was diluted with ethyl acetate and was washed
aucceasively with dilute hydrochloric acid solution,

35 water and brine. The organic solution was dried over
magnesium sulfate and concentrated to leave N-(4-
methaxybenzenesulfonyl)-D-valine benzyl ester as a



buf:fer as per the inhibitor dilution schene for i nhi bition of hunman

col | agenasqygddidrsgs) : Twenty-five 30 mcroliters of each conggphissdwzede ' S .
added in triplicate to the mcrofluor plate. The final '

concentrations in the assay are 30 pM 3 pM 0.3 pM and 0.03 AM
Substrate (Dnp-Pro-Cha-@d y-Q/s(NE)-Hi s-Al 34 35 Lys(NVA)-NHerr]) is
prepared as for_inhi b|t|on of hu col | agenase (MVWP-1) and 50 pl is
added to each Waitesolid, arﬁegﬁ"ﬂ'nélr’é?sia}l-@nc%?ﬂﬁ%ﬁqﬁon of 10 PM

W) 96/ 27583 N- (4-uetho enzenasul forltlly R Pk %
- 31- Fl uoreucegi eadi 360 nM_excitation;. 450 m ssi On?nzyl are
taken at tine PPEEH 9?9 gmol), yps added to a suspepsionye

control s consisf nédﬁmyhydnmde (O.Bmta.\a tuling ) ii:lhidli-j‘ror and bl anks

consi st ‘ofg SmRRk e de er ned an
per i nhi bi t [ ondiélﬁgpﬁhiwglr’mn co?ﬁrag(gr?as'%')( Mﬁg 1) ét%% 3%{%?9‘?‘9%8 orted
to be | ess Pwtwl Obpomparetatehi(i0o8s mir.c ‘tﬂemmﬂdam andded. 'l.'hqal

concentrati onsy@gufe SngMnileclid el Was) 83304 %WL:J&
I nhi bition of TNF Producti.on ab| #gf t e corrpounds or

t he phar et SEPeEAFRT e 8RE, Wag then t@%%fbx o‘ ipp-of (he
production of gdatufatedCanmosntam ld!;ldi&lﬁlﬂ&idlﬁiﬁoxﬁ (3t I efhectiveness

for treatdhg di knvol vi t he uctlon of P is hovvn by the
fol | ow ngi‘?n via?’ggéﬁ’s'lh’m.ag was remove # ‘fel s were

i sol ated fromvacuumnt | Theagesddus mmdﬁmdlmsimgpdzmhelseatél andl - 10
hypaque separ abh q h ear. & Vashed three
el S Eh HieeI o B | ﬁém '?ﬁv@fen

ti mes i n Ranks b ance sol ut1 on t cations and
resuspended t onagnes “ﬂeﬂh‘ﬂ-ﬁyt&f' EtPﬂOG%tVfF DS evARerated %9, BSA. |
leave an oil from which 2-(R)-2-[tert-

15 butoxycarbonylmethyl (4-methoxybenzenesulfonyl)amino) -3-
methylbutyric acid benzyl ester, a clear oil (1.92
grams, 98%), was isolated using flash chromatography on
silica gel eluting with 15% ethyl acetate in hexane.

To a cold (0°C.) solution of 2-(R)-2-[tert-

20 Dbutoxycarbonylmethyl (4-methoxybenzenesulfonyl)amino] -3-
methylbutyric acid benzyl ester (1.92 grms. 3.9 mmol)
in methylene chloride (28 mlL) was added trifluorocacetic
acid (7 mL). The resulting solution was allowed to
warm to room temperature and was stirred overnight.

25 The methylene chloride and trifluorocacetic acid were
evaporated under vacuum leaving 2-(R)-2-

[carboxymethyl (4 -methoxybenzenaéulfonyl) amino)}-3-
methylbutyric acid benzyl ester as a clear oil, 1.70
grams (100%).

30 To a solution of 2-(R)-2-[carboxymethyl (4-
methoxybenzenesulfonyl)amino] -3 —méthylhuty:ic acid
benzyl ester (573 mg, 1.32 mmol) in methylene chloride
(12 mL) were added sequentially triethylamine (0.46 mL,
3.28 mmol), morpholine (0.127 mL, 1.46 mmol) and

35 (benzotriazol-l-yloxy) tris{(dimethylamino)phosphonium
hexafluorophosphate (646 mg, 1.46 mmol). The mixture
was stirred at room temperature overnight and then
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D {fferential counts determ ned using the Abbott Cell 15 Dyn 3500 anal yzer
i ndi cat ed t b 9enmsesyt es ranged from 17 to 24% of the tot pCTASHEGEN
t hese preparations. 180 of the cell suspension was aliquoted
into flate bottom 96 well plates (Costar). édéill tions of conpounds and
LPS (100ng/m final concentration) 20 gav Tinal volune of 200 pl. Al

TS0 O s hpERE, AR A, M, B ChoBpLOsh UL yapbie, "

centrifuged (10 w:i.hht 0s SalN Wm:slcy ac:i.d ashution and hbdniupa:ﬁﬁdant S
renoved and assaye [ t
%&%’& nsw: 65 ﬂﬁi ﬁmﬂ{:?& Kh =T vacuum.

For admnlstratlonto Lt1on O
met al | opr ot ei nastBeoresidue was ch:mtog:aphod on silica ggl- using 40%

emul si fyi ng sind/ @ghgls aeetate wu&ﬁewffaﬁm@tﬂemmhhﬁmh di l'uents

?ﬁe\r,\gg?r et hanol gr %%I ene g é o% agffrl nﬁ;ﬁ?* a;‘lé% EL: ;e’conbl nations

i nt.raperitoneal ,oxbbtWWMAﬁ&thﬂee&cﬁdSbénhw odites AY &

solution of the agctive | isent_ i é@,ually prepared. Solutions of a
t herapeutic corrpﬁgﬂﬂ' 01pi 95?0 trqa ehtion in either sesane or peanut

oil or in aqueous propyl enFoglay @stiuidoncofndt (Rre2-Tke-aqueous sol utions
shoul d be st abhyefdhdyblett editbils &gyfﬂ(z%eéﬁnaﬁu -glyg.ptl of greater

than 8, if necessary and the | |qU| d luent fiTst render ed | sotonic. These
aqueous sol ut i onS*getbyl)animel jinmekhybbutyriccacid Bapgyicester: (590,

sol utions are sungable 170 mmidl) 43 tethamél (50r@D)Swabaadaed 1gkcut aneous

i nj ection purposgs aration of .all hes | ut ons der ,st er| I e
conditions is reBd F’F‘?g&é'gbr% agkivased  carhe gﬁi ut i cgﬁ

wel |l known to thwae sigiltiatued mndua:e&‘tamospherea hydrogensdént ai mm::t | on S
IIlustratecy gy tPRaxed 'F3Y 0 HAAP! €STnEUbathiyse "Ghe! blbSea! By Ne
' filtration through nylon (pore size 0.45 pum) and the
solvent was evaporated leaving 2-(R)-2-[(4-
methoxybenzenesulfonyl) (2-morpholin-4-yl-2- _
oxoethyl)amino] -3-methylbutyric acid as a white foan,
20 485 mg (100%).

To a solution 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 (benzotriazol-1l-
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
segquentially with 0.5 N hydrochloric acid solution,
water, saturated sodium hydrogen carbonate solution and
brine, dried over magnesium sulfate and concentrated

35 under vacuum. The residue was chromatographed on
silica gel using 20% hexane in ethyl acetate to afford
2-(R) -N-benzyloxy-2- [ (4-methoxybenzenesulfonyl) (2-



detarls thereof. . EXAMPLE 1 2- (R

- N- Hydr oxv-,2- - met hoxybenzenesul f onyl )
(2: nor phoﬁﬁ-’k&%ﬁ&} oxoet hyl ) am nol - 3- met hvl but yram de PCTIUSI6N34T9
solution of D-valine benzyl ester hydrochloride (2.4 grans, 10 nmol) and

triethylamne (2.5 granms, 3.5 m, 25 maoBp Ln water (50 nlL) and 1, 4-
di oxane (50 nL) is added 4-net hoxybenzenesul fonyl chloride (2.3 grans, 11

nol ). The ni xtmo=phalinatarydd2-ekosthyl)anined-G-methylbutysranide tden oSt
of the solve e d eyap lkon under vacuum The m xture was
diluted with e hwgéegg%‘é'a%%ov\ég \c/\(/??%«gd successively with dilute
hydrochl oric acid sol uti@m, & soluvtiond ofr 2rdR) -NFhenzyloxye- 2ol (44 on was
dried over nEgEERbLXYbeHEbARBLARE: n Jacame o\ (4-

T S

met hoxybenzenesul fonyl)-D-valine b

Z

enul si fyi my arPFRetayd QHGFHQ’agEﬂF§?§§”ﬁ§FFFﬂFUgéﬁ%ﬂ'“9' Qi 9§ mmol)

lsgﬁh- di Iml;gant S 6 mathanolt haoohn)pmyhﬂmlzcnlswsqduuadil@ éﬁ‘:ﬁrd:étﬁ‘& &&rious
i ke conbi nat i er, : or _par ent.er m pi stration

(intranuscular?ggbaniﬁ??ép@??fonggf,Q§mﬁaﬁFéH§5h§Q£%§ﬁﬁéﬁ use) a

sterile injectatmespbeuesohydkogen dat avParyysbakes fior 2 howcml |y _

prepared. Sol U'H:Qnéaehga%hgvliﬁp%% ﬁom}o‘ﬂ(itrati@cn &Iﬁ?&}é&vem 'on

in either_sesanme or peahut _ ore | n“aqueous propyl ene may be
enpl oyed.28he {Poresgizgul .45 ¢4m)oands ithe sdvent mas evanorated and

buf fered, prefreabisigak-IrpENChydireaiye 2 - [Tahathoxybenz dHASEEsy B (2 L he
l'iquid diluent first render ed isotqQnic.., T eée a egg:rs sol utjons are
suitable  iMOFRBERIAS-WLsarPEReRYldainc) 3 sathvdhutrranide g
suitabl e for iatwhitei soldd, 4A48r mgudlOSEr; Ao NMR (CDC14): & 10.3
(br 8, 1H), 7.90 (br s, 1H, overlapped), 7.86 (d, J =
15 8.8 Hz, 2H, overlapped), 6.94 (d, J = 8.8 Hz, 2H), 4.39
(d' J = 17-1 az' 13). 4.09 ‘d' J = 17-1) 13)’ 3084 (8,
3H), 3.80-3.48 (m, 9H), 2.20-1.95 (m, 1B), 0.82 (d, J =
6.5 Hz, 3H), 0.45 (d, J = 6.5 Bz, 3H); MS (LSIMS): =m/z

430 (M+H). :
20 : EXAMPLE 2
- =N~ oxy-2-[(4- oxybenzenesulfo
3-morph n-4-yl-3-0x0 rl) aminol -3 -meth t ide

To a solution of N-(4- _

methoxybenzeneaulfonyl)-D-valiné benzyl ester (2.2

25 grams, 5.83 mmol) in dry dimethylformamide (40 mL) were
added cesium carbonate (2.3 grams, 7.1 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-methoxybenzenesulfonyl) -D-valine benzyl ester

35 (1.5 g) cryatallized'fron the mixture and was recovered
by filtratiom. The filtrate was concentrated under
vacuum and the residue was chromatographed on silica
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subcut aneous i njection purposes. The preparation of al ' these
solutions UQRPdersy ile conditions is readily acconplish ard
phar maceut i cal techni ques wel | known to those skilled i nqtqﬂzdar 9&%
The present invention is illustrated by the foll ow ng exanples, but it
's*not limted to the details thereoft.37 - :

EXAMPLE 1 2- (R)-N-Hydroxy-2- [ (-methoxybenzenesul fonyl) 25
(2-norchol i n-4- gelo uning R0%Y cethyl - scetakp/bexpneriace eluent to provide 2

nd tri 6t hyl an g6 0 B 5y ““““"*?m?‘““?ﬁﬁmﬁ‘?%% )

ra
1, 4- di ox afetbyhn! js"gaﬁ‘gi‘a B‘ﬁél’%o??ﬁ&ﬁz&ﬁ-!um e, chloride
(2.3 granms, 11 M)mngfsw.xture was stirred roomtenperature for

1 hour and ghen nost of t Ivent % eva oratlon under
vacuum Th% mxture%}%acﬂq”ﬁg Fh et‘h‘gpgaigf‘% L&~ washed
successively wi mt&dsmhaﬁmwfmnylhmdned)kat-mnhymw &l bri ne.
The organic sol u |_f nd c ntrated
to | eave N (4- B%h%l on %enzene ffonagBﬂB—SiZI %?5@%‘% &gﬁ)

WO 96/ 27583 chlonde hydrate (10 mg, 0.048 mmpl)/ dsoeiceadipitrile (6

- 34 - Whi in?,)S0ldakboh G eEPdEhi8¥ e T6PmLY2aldCwater £8 =) was

ot “ennoARons SR oA A EoAEn T2, rmmper Tod S e 3
mol) in dry 5stdioydig dtorrem deekparathrentoralt Roudd,Nithd GExtré -
buty| b omoace! g (afla i WPkl IRRe 0Tl pn, TR MU
addi ti on of throngh diatomacecus| eartb.soThei orgatiel Layere vib
di met hyl f or manm gepwath tedl0 Wb Hua eﬁf‘eﬂr&iiﬁeeuﬂgai'oehloric acid
15 solution and brine, dried over magnesium sulfate and
concentrated to leave 2-(R)-2-[2-carboxyethyl (4-
‘methoxybenzenesulfonyl)amino) -3-methylbutyric acid
benzyl ester as an oil, 710 mg (87%). ) |
Alternatively, the intermediate 2-(R)-2-([2-
20 carboxyethyl (4 -methoxybenzenesul fonyl) amino] -3-
methylbutyric acid benzyl ester was prepared by the
following higher yielding procedure:
N- (4-Methoxybenzenesulfonyl) -D-valine benzyl
ester (18.8 grams, 45.8 mmol) was added to a suspension
25 of sodium hydride (1.3 grams, 54 mmol) in dry
| dimethylformamide (200 mL) and, after 1.5 hours, a
solution of allyl bromide (4.7 mL, 54 mmol) was added.
The resulting 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 was 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-methoxybenzenesulfonyl)prop-2-
enylamino) -3-mathylbutyric acid benzyl ester, a clear
oil (18.1 grams, 87%), was isclated using flash
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vacéuim The residue was taken up in et hyl acetate and washed with water
and bri ne. After drying over magnesi um sul fate, ethyl acetate was
evapor at ed %2783 cave an oil from which 2-(R)-2-[tert- 15 PCIUS96/2679

but oxycar bonyl net hyl ( 4- net hoxybenzonesul f onyl ) am no] - 3- met hyl butyric
acid benzyl ester, a clear oil (1.92  .gsg@ns, 98%, was isolated using
fl.ash chromat ogr aphy on silica gel eluting with 15% et hyl acetate in

hexane. chromatoghiraphy il €1 ¢d|ge)l eDLtihgNwith216%) » E.har‘lert" 20

aci o bonzy! | osAERRere 1 MRS 658 e S0 SELRE! alotmre. Ao bebaned )

was added tri fI uor oacet i dl'.'o a 1 MisoclTtion. ofhhorsse/disglfdiet b&ﬁpm

allowed to feiad v gﬂiyas Ski 0, The
met hyl ene chl or| de arﬁaﬁ'érl?ﬂau%r oac‘gél gfag:_lgl 25 ilIE'Sg\)/a%gr abggﬁgn

vacuum | ea§| ng 8®luion 2- {Rhrdok 9“%@!8&958%59#?&&#@?)-

ani no)] - d?ﬂiﬁddbﬁ%GJihﬁﬁwa@69iﬂé 86148 bafiz#1ChBRBLOI(,, sl 70

100% . 30 T | f | (4-
%L?L'Ex§ben?gnegﬁ-m«y|3aﬁnm1)§ Saohibiiper chiplad WERED AL (5 s

ng, 1.32 mol) siolutsidny | vese ttﬂ.n‘odlent :oo@lﬁmpkrun:eaﬂdedtisw iaad |y

trlethylamne 1.46 mm)
and 35 ébenzot I‘I%%}ZO y‘?%xy)ffi? F‘?id&ti g?nkhgﬁég E @a’%
hexaf | uor ShosM%ﬁ@@@h@M}Ot#ﬂe ﬁix@uﬂb 4 0 mmoldt wamsed at

room t enper at Uaduee! Nithd mikeddé 'was sti¥éedbat’/28dm tamporatu: _
PCT/ US96/ 02679 Futed with

et hyl acet ate. m’tﬁ'|W\M‘V\E§%d‘dd‘dmﬁfﬂPU?S‘NtﬂyﬁrB‘EFFPGH"G‘&&Yd
solution and bratizred issilutionvesf chgepiumnteibkide 36J1cgramal,r 1ed under

;2;?2{2 I n hg(]ane afforﬁtgp(% F{Egpﬂﬁﬁ RﬂdS{,LESQ Qﬁ' uiﬂgw‘ﬁo%ﬂ sthy!
met hoxybnBene ke€ping ) ¢ize ninpeonal - temperature between -5°C. and
10°C. After stirring at room temperature overnight,
the mixture was diluted with water and extracted with
methylene chloride. The extract was washed with brine,
dried (magnesium sulfate) and concentrated. The:

20 residue was chrmtographed on silica gel eluting
successgively with chloroform and 2% methanol in
chloroform to afford 2-(R)-2-([2-carboxyethyl (4-
methoxybenzenesulfonyl)amino] -3-methylbutyric acid
benzyl as an oil (2.42 grams, 63%).

25 To a solution of 2-(R)-2-[2-carboxyethyl (4-
methoxybenzenesulfonyl)amino] -3-methylbutyric acid
benzyl ester (710 mg, 1.58 mmol) in methylene chloride
(15 L) were added sequentially triethylamine (0.47 mL,
3.35 mmol), morpholine (0.15 mL, 1.72 mmol) and

30 (benzotriazol-l-yloxy) tris(dimethylamino)phosphonium
hexafluorophosphate (769 mg, 1.74 mmol). The mixture
was stirred at room temperature overnight and then

diluted with methylene chloride. The solution was
washed with 0.5 N hydrochloric acid solution and brine,
35 dried over magnesium sulfate and concentrated under
vacuum. The solid residue was chromatographed on
gilica gel using 20% hexane in ethyl acetate affording



oxCet hyl ) am nol - - 3- aet hyl butyr| c acid benzyl ester as a . «clear oil, 590

my (899 . wo 9627583 To a solution of 2-(R)-2-1(4- 10 PCT/US96/02679
nmet hoxybenzenesul fonyl ) (2-norpholin-4-yl- -

oxoet hyl ) am no] - 3-net hyl butyric acid benzyl ester (590 mg, 1.17 mwbl)
in ethanol (50 nL) was added 10% pald &R um on activated carbon (200
ng) . The m xture was agitated under 3 atnospheres throgen in a Parr

15 shaker for22(Rbos[{4Tme zenasulionkl) (3-morphelin~-4+-ydir3-
- through nyl on (w:&m)ﬁnﬁoﬂr@smmue moiamthuai Qva%h%t% a

| eavi ng 2- (R) - 2- %‘ ho neuul fonyl ) (2- rmrpho?
oxoet hyl ) anmi nO 3t ﬁ}ﬂ'bug? s*a white foam 20 485 ng (100%.
To a solution of 2-(R)-2- [1'@41; -olumwtﬂaathHHOHyl) :
(2-mor phol ig- 4- gngpj u cqacid (485 g,
1.17 rr!rflml )¥+ﬁﬁ?re Vrene % or | )n% éﬁ%}é&a )c{i%id sequentially
triethyl am ne (©%XePTrARY Qmm%-nmylhutmﬁeyﬂmrbmzm pester (725

hydr ochl ori de (&%5 ﬂerlnax%mD'ih etharil! (PSNEOf 'vié Chaded 10%
yloxy)tris(di phosphagni um exaf | uor ophosphat e (570 rrg, 1.29

nol ). The nixt LP%?(%BQ" on actdyared SATHOR L0 BFL. oy SRR BixtuTe
diluted with ethyitaeeaamde}':he Atindsperds NPGF6gen in acREe! laiid)éézw th

0.5 N hydrpchl ogic ol uti ter, saturate od ,0gen
car bonat e is?lgl ut%%ﬁ ém'&" br &ﬂiee ccﬁ'f‘e e‘?‘ﬁaﬁﬁ%@?ﬁ%éﬁ %gg]@éﬂ: on
concentrat ed 35thrndughyaylomn (Here @,meﬂvﬁs ) candoghepholvent was

silica gel usingy,g &?@&@n da¥ - pgafford
2- (R) - N- benzyl oxy % '?hox :’?é]néﬂenesul onyF%? V\D 96/ 27583
PCT/ US96/ 02679 net oxyhenzenesulfonyl) 3-morp :g:gn 4-yl-3-

mor phol i n- 4-yl - dxepeepyl) siint]]l-3-methyl Wbtyedt d8cdd as adwhlitlee foam
510 My (8498 511, sS40 mg (90%).

To a Bolution of 2-(R) -2-[(4-
methoxybenzenesulfonyl) (3 -morpholin-4-yl-3-
oxopropyl)anino] -3-methylbutyric acid (540 mg, 1.26
mmol) and l-hydroxybenztriazole hydrate (205 mg, 1.33

20 mmol) in dry dimethylformamide (12 mL) was added 1-(3-
dime 'thylminoprqpyl ) -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 room temperature overnight
and then diluted with ethyl acetate. The solution was
washed sequentially 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 was
triturated with ether to afford 2-(R)-N-hydroxy-2[(4-
methoxybenzenesulfon?l ) (3-morpholin-4-yl-3-
oxopropyl) amino] -3-methylbutyramide as a solid, 200 mg

35 (36%); }E NMR (CDClj): & 9.35 (br s, 1H), 7.73 (d, J =
8.9 Hz, 2H), 6.95 (4, J = 8.9 Hz, 2H), 3.86 (s, 3H),
3.83-3.73 (m, 1B), 3.70-3.52 (m, 7H), 3.46-3.43 (m,



To #a "sol ution of 2-(R)-N- benzyl oxy-2- (4-

met hoxybenzerggysa-fagy! ) (2- nor phol i n-4-yl - 5
oxqet hyl ) a- am no] - 3- net hyl but yram de (510 ng, 0.98 mmol ) - [ n me% ﬁang?

(50 nL) was added 5% pal | adi um on acti vat ed carbon (120 ng). The
m xture was agitated under 2 at nospher e#0hydrogen in a Parr shaker for
2 hours. The. catal yst was renoved by filtration through nylon 10

(pore size 0.45 4B artr4hed <P vERt 3L c92P3rir €8 (m, 2H)}QvR330-2.17

2- (R) - N- hydr oxy- 2&:[.( mthwywnmnesuafanslkﬂ 3nm), o 41 (d, J = 6.5
nmor phol i n- 4-yl - oe am nol « thyl but a“whi te “soli “d,

418 ng (99% [ R %?r?? 5 193 L ‘Pﬁﬁ’a 43ﬂ)- 38390328 s,
1H, overl apped), m 4::!!,::151:!:&6 fos. elyﬂlﬁgﬁgb-,sveuknmped)ugaa,%%d J =
09 (d, J =17.1, 1H), 3.8

8.8 Hz, 3 .1, , 3.84
(s, 33)54 Founas d‘“]tﬁﬂz 20-1.95 (m 1H), 0.82 (d, J 6.5 Hz,
3H), 0.45 (d, J = 6.5 Hz, JFhe witlerompounds of Exa8plem:B)6 Sere
EXAVPLE 2 epared by (B)neéhbﬁdiﬁi! eub( éoMehex103RE28GF ikonY!)
(3-norohol in-4- vI zlonré)rg‘%/ mbgo | but yram de To
a solution of N (& “'9 ﬁ%&? §ne§ul bﬁgFS’WV&PVPré‘benzyl ester (2.2
25 gramsb 5. 83mdm:iyh¢n£huedumiliylima] d3-féEhiilbu c .cidadded
cesi um car te r ene

oram, 71 40| Bl DI fEer "o EHR' deRPfitg mareriBl Whish: Ja, cuplee
oVer ni ght and wawiitlerche mfpmqrmddintbcd/ater. The mi xture was extracted
tw ce 30 w th ether and the conbi ned etmgl%%cts wer e washed W th
brine, dried over nmagnesium suI fate and ntrated under reduced
pressure. The residue was : A GDERRZYVACATRARDY el Adax ane;
starting nateri almethoxvbenZdeti®stids - yvali ne benzyl ester

35 (1.5 g)lscrystﬁlll Iﬁ g frog%he mxture and was ecovered by
filtration ncentrat ed ‘under vacuum and t he
resi due was chronat ogr aphedConpliedi with benzMﬁbﬂ?Séﬁ NMR (DMSO-dg) :
PCT/ US96/ 02679 5 3p5.72 (s, 1H), 8.B9 (s, 1H), 8.39 (m, 1H), 7.74 (d, J
= 9.0 Hz, 2H), 7.32-7.21 (m, S5H), 7.05 (d, J = 9.0 Hz,
2H), 4.21 (4, J = 5.9 Hz, 2H), 4.02-3.87 (m, 1H), 3.82
20 (s, 3H), 3.63 (4, J = 10.8 Hz, 1H), 3.29-3.17 (m, 1H),
2.71-2.57 (m, 1H), 2.52-2.40 (m, 1H), 2.06-1.%4 (m,
1H), 0.77 (4, J = 6.6 Hz, 3K), 0.74 (d, J = 6.5 Hz,
3H); MS (LSIMS): m/z 464 (M+H); HRMS calculated for
CynB3gN305S (M+H): 464.1855. Found: 464.1832,

25 : EXAMPLE 4
"2~ ~N- -2-((4-metho egul fonyl
- i -3~ et a llet ino) -3-

methylbutyramide
Coupled with 3-pyridylmethylamine: i1z amr

30 (DMSO-ds): é X0.72 (s, 1H), 8.85 (B, 1H), B8.45-8.42
{(m, 3H), 7.73 (4, J = 8.9 Hz, 2H)}, 7.63-7.60 (m, 1H),
7.32 (88, J = 4.8, 7.8 Hz, 1H), 7.05 (4, J = 8.9 Hz,
2H), 4.23 (8, J = 5.8 Hz, 2H), 4.00-3.88 {(m, 1K), 3.81
(s, 3H), 3.62 (4, J = 10.8 Hz, 1lH), 3.27-3.17 (m, 1H),

35 2.69-2.58 (m, 1H), 2.52-2.41 (m, 1H), 2.07-1.94 (m,
1H), 0.76 (8, J = 6.5 Hz, 3H), 0.72 (4, J = 6.4 Hz,
38B); MS (LSIMS): m/z 465 (M+H).



gel using 20% et hyl acetate/hexane as eluent to provide

2- (R -2; [butyg dg3 (4- net hoxybenzenesul fonyl ) am no] -3-
net hyl butyrl c a‘gl 3&3anyl enter as a clear oil, 404 ny (16% PCl'g.lsmzﬂs
" To a m xture of 2-(R)-2-[but-3-enyl (4-
met hoxybenzeneaul f onyl ) am no] - 3-net hyl butyri e 43 & benzyl ester (780
g, 1.81 nmmol) and ruthenium (111) chloride hydrate (10 ng, 0.048
mml) in acetonitrile (6 . mL), carbon th de (6 nL) and wat er (8
m.) was 10 added sodi um persogfl ENt Bvarexe D - (14l gl il dxvhéhiShas
stirring at roomtepperature for, 10Ur'S t he X re -was ol TR
met hyl ene chl ori de AT F R Bad i @ A x ofa et RO AIRRBO) ~ 3~
organi c | ayer was Wshed W|th d| I ute hydrochl oric acid 15
solution and brd ne, dried ove nesj concentrate
| eave 2-(R)-2-[2-carboxyet hyl%ﬁ"rIBQ e’y ﬁ 2‘%@' i; gd&n"

am no] - 3- net hyl but y18 MR | (OMSO-dpdrsyP at.35 alsbzari.mlﬂ) .718). (87°1H),
Al ternatively, the % I 38 §akﬁ Zzﬁg) %.h% (%O J PPE 7.67
u d %en%gl

(4- met hozybenzenes fon&/ | butyric aC| éster
was prepared by theld ‘Foﬂ%vﬁﬁg Rl-gh@'yﬁel # 7.32

N-(|4) Met hoxggenz?neﬁ‘u fomy) )7 thal(apealpe.naéglg Hz, élesi &f) (lﬁ‘@lg(grrsa 498|8
mmol ) was a o] su o] of .sodiu ydrj gr ams
indry #?'or‘ira%rﬁe Qogstf a‘f'\'do( 1 %d%ﬁ)ﬁsaz atm. ia%ol de8dn
of allyl b(rjom de (gf. m,lm)mLpoma,aodedn) 'é%im;?u‘m rwnnhiﬁéhgas-'
was stirred overni ty @t (O mrz) 2. bsrrPers%t Q‘qufnf y

* anmbhi Ui ch [ h

addi ti on of 30 sat urat e oride <o
di net hyl f or mani de erlapped) by2e¥2pdsat 00 #Hde2.05-1.8%¢ ulm IHE,resi due

was taken up in etheryoug. gmsigd em) . Wnsh (\g&wgylne m/fEt§pedrying
ate

over nmagnesi u f at er was evapor o |I'eave an oil from 35
whi ch 2-(R) gzs[ (4“?6% x@%@nzenesul f onyl ) pr op- 2- enyl am no]
-3-nethyl butyric acid benzyl ester, a cleargxaMpLpié (18.1 grans, 87%, was

i sol ated using flash 4 (3-[(1-(R) -1~ o amovl -2-

methylpr 4- egu (=) opionyl

e ine-1- c i -butyl ester
20 Coupled with tert-butyl-1l-
- piperazinecarboxylate: g ar (DMSO-dg): & 10.77 (br
s, 1K), 8.93 (s, 1K), 7.74 (d, J = 8.5 Hz, 2H), 7.06
(d, J = 8.9 Hz, 2H), 3.50-3.80 (m, 1H), 3.82 (s, 3H,
overlapped), 3.64 (d, J = 10.8 Hz, 1H), 3.60-3.16 (m,
25 SH), 2.80-2.71 (m, 1H), 2.59-2.47 (m, 1H), 2.03-1.91
(m, 1H), 1.39 (s, 9K), 0.77 (&, J = 6.5 Hz, 3H), 0.721
(d, J = 6.5, 3H); MS (thermospray): m/z 543 (M+H), |
443, 382, 328.

EXAMPLE 7
30 2-(R) -N-Hydroxy-2-[ (4 -met benzenesul fonyl
3-oxo-3-piperazin-l-vipropyl)aminol -3-methylbutyramide

g!grogholo;ide
‘A solution of 4-(3-[(1-(R)-1-
hydroxycarbamoyl-2-methylpropyl) (4-
35 methoxybenzenesul fonyl) amino)propionyl)piperazine-i-
carboxylic acid, tert-butylester [Example §]) (430 mg,
0.7% mmol) in methylene chloride (1l mlL) was cooled to
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- 38 - SbhagRt ography on silica gel eluting with 10% et

acetate m‘ﬁgxane and then 20% et hyl acetate in hexane. Mmsmzm_l_

1 M $olution of borane/disul fide conpl ex in methylene chloride (1.45
m, 2.9 mmol) was added a 5 solution of 42 -

2- (R) 2- [ (4- met hoxybenzonesul f onyl )-prop- 2- enyl am nol - 3- net hyl but yric
acid benzyl ast@®¥C(3. mrdrosr-grahgorgde oas yas, then hubhlesdh | thiongX s nl) .
The sol ut i e VgS1EEi6h Cllodt abBal 0SBPRARUES [ Thet Mﬁﬁd whi ch
time nore 1 Msol utlon of borane/dlsulflde 10 _ conplex in nethyl ene

chloride (2.0 rillowed £Q warm to room,temperpture MWith stizging over room
t enper at ur e 1 KowEDi ghblaadluswhh%ntmdib@pwdﬁﬁdﬁml esely

2cid (313 arkPURts pabcELFuRpl abRibolbdls: pnyane, SISt IR P r L o

bet ween -5[err ]cfblhnclt 801id0Z2- (R) t-Urhvﬂrmm’r@-dt(‘ir-oom t enper at ur e

over ni ght, wggg,_ Fakidyacted with
met hyl ene chl ori de %ﬁé&éﬁﬂ?ﬁgﬁl&gg washe \éq&’g‘? ﬁi&i dri ed
(magnesi um sul R RTORYH) EB%BEHFP&P!&"Y?‘P&‘ZG eridemt 3LP aphed

ORI Si | ]lcca gel t(ﬂgz) . gumssmmb,cd\@)t.h ?hllcu,qu)rmﬁrgi, 2gyrtéapel in
chl or of or or r e

net hoxybe:?z&enesiﬁ?oﬂyla'éﬁf il‘gg rc‘gf ?qé h{%&amzdn' 7-0%n081 Ts=aB-3i |
(2.42 grans, 634, 28), 3.82 (8, 3R),a3séut(bon sf 4H), 3.38-3.18 (m,
2-(R)-2-[2-car etfyy g4

met hoxybonzeneﬁ?on F§§m3nof- - Ph Izgut rléna(a (?8 (br & b&hZ ﬁ) s%er (710
my, 1.58 mol ) 2n73reﬂhyléﬂércﬁl-6|5r6e53 (ﬂ-( @)M)ZM@MeWsehﬁbntlal ly
triethylamne (9,4¢ w4, J = 6353§z TraE), WrRNold, e (D655 e, 3R, MR )

e uor R b8 b, Bk, et AT L UL pome o

room t enper at ureignakai ghbman&;hhmmpoundil IMS eftheddosptay) enemfal 448de.
The sol utlon Wazxé_’K ygshedogith 0.5 N hydrochloric acird solution and
bri ne, dri ?/ér magne5| um sul fate and concentr at ed under

vacuum The solid residue was chromato :

-{R) -2~ c et 4-

20 methoxvbenzenes o ino] -N-hydroxy-3-methyl- -
butyramide | |

To a solution of 2-(R)-2-{carboxymethyl (4-
methoxybenzenesulfonyi)amino]-3-methy1buty:ic acid
benzyl ester (example 1) (905 mg, 2.08 mmol) in

25 methylene chloride (18 mlL) were added sequentially
triethylamine (0.72 mL, 5.14 mmol), benzylamine (0.25
mL, 2.29 mmol) and (benzotriazol-1-
yloxy) tris (dimethylamino)phosphonium hexafluoro-
phosphate (1.01 grams, 2.28 mmol). The mixture was

30 stirred at room temperature overnight and then diluted
with ethyl acetate. The éoluticn was washed with 0.5 N
bydrochloric acid solution and brine, dried over
magnesium sulfate and concentrated under vacuum. The
residue was chromatographed on silica gel ueing a

35 2:5:16 ratio of methylene chloride/ethyl acetate/hexane
affording 2-(R)-2-[{benzylcarbamoylmethyl) (4-
methoxyhenzenesulfonyl)amino]-3-methy1butyric acid



silica gel using 20% hexane in ethyl acetate affording WD 96/ 27583
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2- (R - 2-[ (4-met hoxybenzenesul f ouyl ) (3-nor phol i n-4-yl -

oxopr opyl ) am nol - 3- met hyl butyric acid benzy‘ aster as a clear oil, 725

my (88%. To a solution of (R-2-1(4- S

nmet hoxybenzane yl I y yl ) am no]

- 3- net hyl butyr?ghg‘?i a(et:hz{/g.o éf?% Lli 33 "%Xz@r‘%ﬁm i n ethanol (35

m.) was added 10% p&a ﬁlm%iaﬁwﬁaﬂedgga?bon (50 rrg) The mxture

war - agi t alqfl 3 cat BEnBPRRCE Y1 ' YL RS Robey! h%n'i@ii ﬁ. ( for 3
n on_

hour s. The cataly t was remmved b fil i on ore
size 0.45 pm EES ‘d?m% {c ag ngmlf& P!z&'\ﬂ:ng‘ m( 2. £(4
met hoxyble)nse_neﬁubuonwn) (efl:lf)ﬁﬁdmotsm %Ly | wis mded 10% pa]iladditgzo (90%
oxopr opyl ) am no] - 3-net - but yri cid, as e sol i :
To a sol ution #ti_v%e_ e[a(rbé/n fas' ng) S Ine mti.xture was agitate 39
met hoxybenzenemldhm;ﬂ Jxt3norphexes nhydybgén in a Parr shaker for 4

Ry ar oxybenzt RO hyf‘“‘%%ﬁf ““54%‘“?8‘1#%3 perdfiid @ifougn

di net hyl f or manP¥yaom Anaye \fize R edS 4@} and the aolvent was |

Ty Y AT oD o ated %%M“?"me’h“mmm” vl 'iﬁl 4 Caso
nmo er stirrin or m es r ox ne r oc ri de

T 5,04 ol ) BERROAVEERRARTL] LRy kpmtBo) T SoRRY LYE”PF’F#/&E cafdfed

25 The m xt uwhivwes fdani,; I5Stmg 0098%EaPer at ure over ni ght and t hen

diluted with ethyl acetat Th o] s washed sequentially with
water, 0.5 N hydrochl ori C’f’o 0;°f'%£u5|§ i on (grldzbrl ne. The sol ution was

then dri ed over[(benzmmwmé)éﬁd concentrated under vacuumto 30
leave a wast e hddHoxyénielésulionfs) dningl (3Unethylbutyd i Eeid! (E55Cd
and concentrated. The residue X\.@& _
mg, 1.51 mol) l1-hydroxybenztriazole hydrate (224
mg, 1.46 mmol) in dry dimethylformamide (15 mL) was
added 1l-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (316 mg, 1.65 mmol). After stirring for
20 30 minutes, 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 segquentially with
25 water, 0.5 N hydrochloric acid solution and brine. The
solution was then dried over magnesium sulfate and
concentrated under vacuum to leave a white foam which
was chrmtcgtaphed on silica gel eluting with ethyl
acetate to afford 2- (R)-2-[(benzylcarbamoylmethyl) (4-
30 methoxybenzene-sulfonyl) amino] -N-hydroxy-3-
methylbutyramide as a white foam, 570 mg (84%); lg MR
(DMSO-ds): 6 10.75 (br s, 1H), 8.90 (8, 1H), 8.47 (m,
1H), 7.85 (d, J = 8.9 Hz, 2H), 7.83-7.19 (m_, SH), 7.04
(d, J = 8.9 Hz, 2H), 4.37 (4, J = 11.4 Hz, 1H), 4.28
35 (d, J = 5.9 Hz, 2H), 3.89 (4, J = 11.4 Hz, 1H), 3.82
(s, 3H), 3.45 (4, J = 10.3 Hz, 1H), 1.90-1.79 (m, 1H),
0.73 (@, J = 6.3 Hz, 6H); MS (LSIMS): m/z 450 (M+H).



triturated with ether to afford 2-(R)- N—hydroxy-2((4-
met hoxybenzeqgsdéhaay! ) (3- nor phol i n-4-yl - s 9
oxopropyl ) am no] - 3- net hyl but yram de as a SO|Id 200 mg 35 (36@6 Ier‘i

NVR (CDCl [err]): [err] 9.35 (br s, 1H), 7.73 (d J = 8.9 Hz,

6.95 (d, J = 8.9 Hz, 2H), 3.86 (s, 3H), - 44.83-3.73 (m 1H), 3. 70 3 52
(m 7H), 3.46-3.43 (m WD 96/ 27583

PCT/ US96/ 02679 !EA!E&E.& 40 - 2H), 3.41-3.29
(m 1H), 2.92-2.69 (m 2H) a.%g benzylhethviidarbatdvitetilyT) 345 HZ,
3H), 0.41 (d, J = B, S cam - ] FE), 428,
383, 329; R

444,1804, 5 Fg!éﬂg;gﬁgﬁ;g&ﬂgs 'The t|tIe conpounds of
Exanpl es 3-6_.were pr egar 0, n u t hat s¢ribed in
Exampl e 2 uang 2-(R) - 2- [Zq%b xye I%% £If.aﬁpgf'f°'£h° Qﬁ i“'
met hoxybenzeneuukeshpkybenzenasuldiony i aginal «3+metlylbutyrit sctidr as the

L Sl o o, 0 g ) D o
met hoxybenzenesuReshylpas o vere h%@ﬂ?lﬂﬂﬂ?!&ﬁi&ély

COUD' ed with benéﬂ%&h@i-ﬂ:ﬁd]wwm\mw[mi). u-bmﬁylﬁbtﬁgﬂ&;hs

(m 53) > (Sg bagssg“éml%@ mmo 4"”% éi"tﬁ‘“ﬁi“?}g?w 2H) 2262 3.87
(m 1H), 3.82 20y106qr) (ﬁ&mmsownm 3. 29- 3. 17 (m 1H),
66t an o heeigokcphoainadd (XiLP drglie] B g0 amodd ) he L Lon
calcul ated for mixtgrer was @tiraed 4t Tanm) tenpenatese ovagnight A
464.1832. 25 then diluted with eth Dddétdré. The solution was (R

-N—Hydroxy-%g (& ”EF@Pﬁ%P n%quﬁyl égaghloric acid solution and brine,
dried over magnesium sulfate and concentrated under
vacuum. The residue was chromatographed on silica gel
using 35% ethyl acetate in hexane {(plus a small amount
of methylene chloride to load the sample on the column)

20 affording 2- (R)-2- [benzylmethylcarbamoylmethyl) (4-
mathoxybenzenéaulfonyl)anino]-3-methy1butyric aciad
benzyl ester as a clear oil, 1.14 grams (88%).

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

25 methoxybenzenesulfonyl) amino) -3-methylbutyric aciad
benzyl ester (1.14 grams, 2.12 mmol) in ethanol (100
‘mL) was added 10% palladium on activated carbon (400
mg) . The mixture was agitated under 3 atmospheres
hydrogen in a Parr shaker for 3 hours. The catalyst

3 was removed by filtration through nylon (pore size 0.45
um) and the solvent was evipo:ated leaving 2-(R)-2-

[ {(benzylmethylcarbamoylmethyl) (4-
methoxybenzenesulfonyl)amino} -3-methylbutyric acid as a
. white foam, 9502 mg (95%).

a5 - To a solution of 2-(R}-2-

{ {(benzylmethylcarbamoylmethyl) (4-
methoxybenzenesulfonyl)amino] -3-methylbutyric acid (902

This Sheet Has Been Reﬂlaced

BT




(2- [ €pyridin-3-yl nethyl)carbanoyl] et hyl)am no) - 3- met hyl but yram de
Coupl ed W t hwio patssgy! net hyl amne:  [err]H NVR 30 ( DVBO d6) PE%W
(s, 1H), 8.89 (s, 1H), 8.49-8.42 (m 3H), 7.73 (d, J = 8.9
7.63-7.60 (m 1H), 732(dd J= .8, 7.8 Hz, 1H), 705(d J =28

Hz, 2H), 4.23 (d, J = 5.8 Hz, 4@04588(m lH) 3.81 (s
3H), 3.62 (d, J = 10.8 Hz, 7- 3, m 69258(m1H)
2.52-2.41 (m 1H®S2 R’ mo% 2‘ ‘“‘!‘M&'&? Jﬁfi‘%?— L) wepe addez
I(DCCi:T/ ‘6896?036% aew&kﬁi&l@(tﬁi%ylnﬁﬁhﬂ&@.(%lﬁb. 6.42 miﬁl 23583

(R -N-Hydroxy- zﬁﬁWM%mﬁmﬁ&ﬁVmeﬁhﬂ“ [‘?42 »g, 2.21 ml)
(et hyl pyri di n- 3-agdre(behzatbiasol > dtfrlokylitzis~ 3-

Cort] eio“%“ (o ! Ndﬁﬁ“‘%%f?m%%@meééﬁwfvﬁ?s‘?eﬁﬁ)
8.8 Hz, , R mmol) ¢ The pixture wap tirzresd st seoem 1H),
Lz4207632 . ég‘i leritﬂge(évehxgﬁeSnﬁa t:iu‘h ilvedd vienJ :h% 8 10
3.80 (s, H) 0.9 H, '3“-%%‘ ﬁ?!ﬁi‘*g %@‘(’iﬁblﬁﬁs 90250(m

2H), 2.88 (s, 2. mya:ocmorﬁel apmad)-omtmn( and Eride, afded. soe&m 1H),

Oy an0:02 (Ho M Bl il FRIPRRY) mol¥ Lobibsibarddilaed Vacuum.  he
met hyl provyl) (4 :mtmwuzehcmmmym o] widdiam\gel using 40%
PLPL B | A 28 deny LB & ectha g (e SIS
10. 77 -(br { henzylmethylcarbmy yl1) (4-meth
benzenesulfonyl)anino] -3-methylbutyramide as an oil,
1s 1.008 grams (100%).
To a solution of 2-(R)-N-allyloxy-2-

[ (benzylmethyl -carbamoylmethyl) (4-
methoxybenzenesulfonyl) amino] -3 -methylbutyramide (500
mg, 0.99 mmol) in methylene chloride (40 ml) was added

20 bis(triphenylphosphine)palladium (IXI) chloride (280 mg,

0.4 mmol) and then, dropwise, tributyitinhydfide (0.43
mlL, 2.2 mmol). The solution was stirred at room
temperature for 1 hour, diluted with methylene
chloride, washed with 1 N hydrochloric acid solution,

25 dried over magnesium sulfate and concentrated. The
residue was taken up in ethyl acetate and filtered to
remove a solid. After concentration, the filtrate was
chromatographed on silica gel e_lutixig with chloroform
and then 2% methanol in chloroform to afford 2-(R)-2-

30 [ (benzylmethylcarbamoylmethyl) (4-methoxybenzene-
sulfonyl)amino] -N-hydroxy-3-methylbutyramide as a white

solid (340 mg, 74%). I1EH NMR (DMSO-dg): & 10.66 (br s,
iB), 8.87 (br s, 0.6 H), 8.84 (8, 0.4 H), 7.91 (4, T =
8.9 Bz, 1.2 B), 7.78 (d, J = 8.9 Hz, 0.8 H), 7.43-7.21

35 (m, 5H), 7.05 (d, J = 8.9 Hz, 1.2 H), 7.00 (4, J = 8.9
Hz, 0.8 H) 4.72 (4, 0 = 17.7 Hz, 0.4 H), 4.70 (&, J =
17.7 Hz, 0.6 B), 4.59-4.42 (m, 1H), 4.25 (4, J = 17.8




lH) 8.93 (a, 1H), 7.74 (d, J = 8.9 Hz, 22), 7.06 (d, J = 8.9 Hz,
H) 3 90- 3.82 (a, 3H, overl apped), 3.64 (d, J =10.8
, 3%‘8%%’(m 25 O9R), 2.80-2.71 (m 1H), 2.59-2.4 S9${0679

2‘03 (m 1H), 1.39 (s, 9H), 0.77 (d, J = 6.5 Hz, 3H), 0.71
(d, J 6. 5 3H); M5 (thernospray): mlz 5 {MH), 443, 382, 328..
EXAI\/PLE 7 30 2- (R) -N-Hydroxy-2- [(4-nethoxybenzenesul fonyl)

( 3- ox0- 3- pi perBzi.nOlGﬂ)per)dW @i )= ATETY BEDUOY4RN, dB . 32 (s, 3H),
hydrochol ori deq

Of\g Of 4 4 [ £1n&R);
hydr oxycar barmyl A8 3t hyI pr’olqs)(? L%’S (s 2f2 %087 [ 228573, 2.2 m),
met hoxybenzeneéuﬁﬂoﬂyﬁﬂarﬁﬂ“to]lﬁ)oplQ)'n'{ﬁ‘)%§>%r&l!r n€H); MS (tbermospriay)acid,

tert-butyl eSteﬁ(EQ%@|(ﬁ+ﬁ) ,( 4y 3. 0.79 rrm)l) i n nmethyl ene chlori de
(11 m.) was cooled to h 6/ 27583

PCT/ US96/ 02679 e title compounds of E*gnples lu'éP'eP"H”G

Hydr ogen chl orpd-epg&&d/\w tahm&h&tbliachldsgoughto thathdesekibed ifOr abouL
0.5 m nute. t| om tenperature wt
stirring-over Exg%il our a’t f@s %e %‘#e"%&lé\ga oration and the 5
resi due was fi meshoxyhesizieneanlkfonyl haninel cai-ml:hzlbutyrie agididect solid
2- (R -N-hydr m&%ﬁy n I

yl pr opyl )am no)g)&éz%{ %;Ll-tbu ¢ am_de hy%’ra(r)%gl gu EEH¥EX£§ %Qegﬁ?&g%ﬁzdpr

( DVBO- d6) 196 16978%199, %ﬁ sﬂ‘-s , 7 74 (d, J =

2H), 7.07 (d, J = 8.9 Hz, 2H) 3w 362(br s, 4H),
3.38-3.18 (m 1H), . H) ra3. 07-2.98 (br s, 2H), 2.83-

2.73 (m 1H), 265253 ~1H) . 0.76 (d, J = 6.5
Hz, 3H), gthbxyhen eak between [err] 4.0
and 3.5 obscur-e

mz 443

Coupled with 4-(2- minoethyl)mrpholine. lg
NMR (DMSO-dg): & 10.74 (br s, 1H), 8.90 (br s, 1H),

. 7.84 (br s, 1H, overlapped), 7.84 (d, J = 8.8 Hz, 2H),
7.06 (4, J = 8.8 Hz, 2H), 4.33 (4, J = 17.5 Bz, 1H),
3.83 (s, 3H), 3.78 (a8, J = 17.5 Hz, 1H), 3.57-3.54

20 (m, 4E), 3.49 (4, J = 10.2 Hz, 1H), 3.28-3.06 (m, 2H),
2.34-2.30 (m, 6H), 1.93-1.77 (m, 1H), 0.77-0.74

(m, 6E).
E LE 11
- -N- -2-1(4-
25 ethoxyb 5l 2-0X0=~2-~ rolidin-1-
leth i -3-methyvlbu ide

Coupled with pyrrolidine: IE NMR (CD30D) : &
7.90 (d, J = 8.9 Hz, 2H), 7.04 (4, J = 8.9 Hz, 2H),
4,50 (4, J = 17.6 Hz, 1R), 4.15 (4, J = 17.6 Hz, 1H),
30 3.87 (s, 3B), 3.56-3.39 (m, SH), 2.07-1.82 (m, SH),
0.83 (8, J = 6.6 Hz, 3H), 0.73 (4, J = 6.6 Hz, 3H); MS
{thermospray): m/z 414 (M+1l); HRMS calculated for
'C18828N3058 (M+H): 414.1699. Found 414.1703.
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(MeH), 382, 328, EXAMPLE 8 | 2-

(R -2- [ (Bgeyseasdsbamoynet hyl) (4- 20 PCT/US96/02679
met hoxybenzenesul onyl ) am no] - N- hydr oxy- 3- et hyl - but yram de

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

met hoxybenzenesul fonyl ) am no] - 3- net hyl butyr#¢ aci d benzyl ester
(exanple 1) (905 ng, 2.08 mmol) in 25 methEI ene _chloride (18 nL) were
added sequentially - triet hyI am ne ( .14 mol ), benzyl am ne
(0.25 nm, 2.29 nmol) ? /

(di met hyl am no) pho ho | um hexaf . , 2.28
mml ). The m Xt o=y S S R 3w b viud s e ) s e—grernrgnt—and t hen
di |l uted vmb_Mﬁetate The solutlon was vvashed W|th05N

hydr ochl ori 5 acid sol ution, %&S’lﬁi@ﬁ ogrgequ\@r_ car uI fate and
concentrated under vacuum ue was c roma grap on silica
gel using a 35 mezih&%mm!#lﬁQPﬁMeﬂén@ﬂl'érmmtﬁb?aﬂeﬁ-ﬂexane
affordi ng 2- (R) papzyergst eyl X g:ans, 4.34 mmol) in

met hoxybenzenesul f.onyl) am no hyl but c ac
Taa SFmiad oh J(tfemf AN }5}'3 peased At FeFIPELERF Land
(R[ C5- c][ ;{ r]) hﬁt \c/amm:yJ ( Q{ﬂfé:%- éBOIi:hgal kXe; extcédss Q:Ilfj:]oms]a I?&l?:étm?r wt“d
err er erei r kL] . are _eac ndependen el ecte
From i he ghup SSMBAEA: | FRE Lghabetiel Yaked U Ll ubpiy 3608
Eg[[gH g[[:;Hg;;uc(?adgrgsqnm]pakyx:uﬁution was cooled in an ice
and R2 when taken t’?{)get ﬁ*% Ee n trogen to% le%re atté hEgJe
may form pi per afadption “for 1 hour. taremamq@n o‘l"f RERer podvent.
Rierr], or R ernherntesidudhodst 64Ren! agehhereﬁuﬁh ddét#té)" washed wfi(th

Wmchthey re.t he form an zet rrolidiagy. m)rp
t hi oror phoP‘ nyl t’ﬁ&*‘w]'?gb?nﬁﬁﬁ‘ %%Mﬁ &ré#i d2s'ed
t et rahydr oi soqwm: rx;ﬁgnéq.mr imlfate andClcemdentmd e etazlagive -
(derr]-derr]) r gaetr
Cerr])heteroary p| per yblr,y%m% grl(k |aHJb| cy‘#oal%E i?lﬂﬁ se ect ed
fromthe group 3-methy1butyric acid benzyl ester ‘as an ©0il, 1.77 grams
20 . To a solution of dimethylcarbamoylmethyl (4-
' methoxybenzenesulfonyl)amino-3-methylbutyric acid

benzyl ester (1.77 grams, 3.83 mmol) in ethanol (100
mL) was added 10% palladium on activated carbon (644
mg). The mixture was agiéated 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
um) and the solvent was evaporated leaving dimethyl-
carbamoylmethyl (4 -methoxybenzenesulfonyl) amino-3-
methylbutyric acid as a white foam, 1.42 grams (100%).

30 To a solution of dimethylcarbamoylmethyl (4-
methoxybenzenesulfonyl) amino-3-methylbutyric acid (1.42
grams, 3.81 mmol) and l-hydroxybenztriazole hydrate
(687 mg, 4.48 mmol) in dry dimethylformamide (7 mlL) was
added 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide

35 hydrochloride (974 mg, 5.08 mmol). After stirring for
30 minutes, -hydroxylamine hydrochloride (1.17 grams,
16.8 mmol) and then N-methylmorpholine (2.8 mL, 25.5



consisting of
is 1, 2 or 3;
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35

pyridylmethylamine via the acid chloride.

Lerr] wherein r
mis 1 or 2; pis 0 or 1; and
PCT/ US96/ 02679PCTIU596102679
- 48 -

mmol) were added. The mixture was stirred at room
temperature overnight and then concentrated under
vacuum. - The residue was taken up in ethyl acetate and
the resulting solution was washed sequentially with
water, 0.5 N hydrochloric acid solution and brine.
solution was then dried over magnesium sulfate and
concentrated under vacuum to leave an ©oil which was
chromatographed on silica gel eluting successively with .
ethyl acetate, 5% methanol in chloroform and 10%
methanol in chloroform to afford 2-(dimethyl-
carbamoylmethyl (4 -methoxybenzenesulfonyl)amino] -N-
hydroxy-3-methylbutyramide as a white solid, 3950 mg
(26%). 1H MMR (DMSO-dg): & 10.70 (br s, 1H), 8.89 (s,
1H), 7.80 (4, J = 8.9 Hz, 2H), 7.10 (4, J = 8.9 Hz,
2H), 4.62 (4, J = 17.7 Hz, 1R), 4.14 (4, J = 17.7 Hz,
1H), 3.84 (s, 3H), 3.40 (4, J = 10.4 Hz, 1H), 2.97 (s,
3H), 2.82 (s, 3H), 1.88-1.72 (m, 1H), 0.72 (d, J = 6.5
Hz, 6H); MS (thermospray): m/z 388 (M+1l); HRMS
calculated for C16B26N3065 (M+H): 388.1542 Pound:
388.159%92.

The

EXAMPLE 13
2-(R)-2-N~ oxy-2-((4-
methoxybenzenesulfonyl) ({ (pyridin-3~
imet ar] ; e 0)-3-
2- (R) -N-Hydroxy-2- { (4-
methoxybenzenesulfonyl) ([ (pyridin-3-
ylmethyl) carbamoylimethyl) amino) -3-methylbutyramide was
prepared by a procedure similar to that of Example 12
starting with 2-(R)-2-[carboxymethyl (4-
methoxybenzenegulfonyl) amino] -3-methylbutyric acid
benzyl ester (Example 1) and coupling this to 3-
| lg ar
(CD3OD): 5 8.55-8.53 (m, 1H), 8.43-8.40 (m, 13_). 7.90~
7.82 (m, 1H, overlapped), 7.86 (d, J = 8.9 Hz, 2H),
7.40 (@4, J = 4.8, 7.8 Hz, 1H), 7.04 (4, J = 8.9 Hz,
2H), 4.50 (4, J = 17.5 Bz, 1H), 4.39 (4, J = 17.5 Hz,
1H), 4.32 (4, J = 17.7 Hz, 1H), 4.02 (4, J = 17.7 Hz,

lbutyvramid



- .44 - 2- (R -2- [(Benzyl net hyl car banoyt hyl) ( 4-

met hoxybeapeeesssgsf onyl ) am no] - N-hydroxy- 3- met hyl but yr ot ¥i6sdsn2679

To a solution of 2-(R)-2-(carboxynethyl (4- - met hoxybenzenesul f onyl )
amno] -3-nethylbutyric acid benzyl enter (Exanple 1) (1.05 gram 2.41
mol) in met hyl ene chI or| de (20 m.)- v&? e~ added sequentially
triethylamne (0.84 N-benzyl met hylamine 10  (0.34 nL, 2.63
nol ) and (be lrlazBV I‘B' 33)yl (%('ﬁq fey d'?nﬁt?él'ar’rﬁﬁo) BB opRR8ma . 93

htexaf I uo[ ophomhan)(lolisgﬁtars ,.{i& ©35 m®| ) 38YHe0.70 Nt & 9- Vgisst s?*r r_?_ﬂ
at room tenperatur ni an n e acetate e
sol uti on was i@f V\§§hz SPTAY) ‘hycﬁ'g h?g# 3“3&?6 églsutl and brine,

dried over magnesi um sul fate and conmmnder vacuum The

resi due v#as chr omat ogr aghed . / gcetate in
hexane (plus a snall ] ie sanpl e
on the C0| u IROYPP hcl Vit 23 - MRINO Y ASSLANRE e ban’Dy| nmet hy| ) (4-
met hoxybenzenesul fonyl ) ag wh&aﬁ&wlastmaeuu aci®FWeo r as a

clear oil, 1. 14 rams 889 To a sol yti,on of 2- R) - 2-
((benzyl met hyFE Mﬁﬂﬂ ({p-Qgrams, 25 “ in dioxane’ (50

met hoxybengenﬁxlvl aaayb)n?]:mznms&m waduadided ee&dthylangmilx/$se:§tﬁ1, (1.14
grams, e 0 i um. on
activated car ’)‘PREB LS G (dlq’% 4'&%?%’ 5& g‘fléo Bt rige

at nospheres (5.8hgaapgen Zmoaml)eha'kbe nixtgrieowas sticmad al yst 30
was renoved b&&kﬁigﬁg At Ly &Pﬁt&PQrﬁn&' d21deda witdk™m and the

sol vent was evagora | eavi ng. 2-
[ (benzyl et hyPrekbyaape ehdonide. e solution was washed with 1 N

et hoxg/benzennyai-i:eh!.b}zﬂfﬂ WS -dEIUYi bl YWwateRCnldabrine, dFiéd bvay 902
n?b(egz ;? Jf‘r%t hﬂ%ﬂam ﬁéﬁ%ﬂ% Lplzlsjcil Ogngfengi".eh-dzﬁnde: vacuum leaving

nmet hoxybenzenésakrboxymethiylf4-dnethdxyhebgenesnlfonyd)amino] acetic
acid as a white solid, 3.83 grams (49%)..
ICarboxymathY1(4- .
methoxybenzenesulfonyl)anino)acetic acid (0.5 grams,

20 1.65 mmol) in acetic anhydride (15 mlL) was dissolved in
acetic anhydride by gentle warming. 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 was
dissolved in ethyl acetate, washed with 1 N
hydrochloric acid solution, water and brine, dried over

30 magnesium sulfate and concentrated to afford [(4-
methoxybenzénesulfonyl)(2-morpholin-4-yl-2—
oxoethyl)amino] acetic acid as an oil, 0.33 grams (54%).
' To a solution of [(4- o
methoxybenzenesulfonyl)(2-morpholin-4-yl-2-oxoeth?l)-

35 aminolacetic acid (0.33 grams, 0.89 mmol) in methylene
chloride (10 mL) were added sequentially triethylamine
(0.43 mL, 3.1 zmol), O-benzylhydroxylamine



WD 96/-27583 PCT/ US96/ 02679

- 45 - nol ) in methylene chloride (20 nm.) were adﬂg.ﬂm .
sequential |y trlgg?ﬁg? amne- (0.90 nL, 6.42 muol), o- al Iyl hy ro>s<9yﬁma2ﬂ9ne'

hydrochl ori de (242 ng, 2.21 mol) and (benzotriazol-I-yloxy)tris- 5

(di net hyl am no) phosphoni um hexaf | uor ophosphas@ €978 nyg, - 2.21 mol).

The m xture was stirred at room t enperature overni ght and then diluted
with ethyl dydrachlomide of ¢t 19ngranswa9nd4 wmmod )0 and\

hyd hl bz prong ol 16xy Qi fle &mwwg ~and
c)c/)nrcg?\trg“ag 3?\|dqr v uﬂuz‘r?{rll ﬂ* ?gg?gde vvasd‘c?hr mat ogr.aphe oﬁ‘“;i ?inca
gel using 40% he ’?ﬂ%ﬁd’rﬂ?wmtacé?afé grams: 0t 7. @Ol 4| | (They- 2-

[ (benzyl et hyl cawmwiﬂrMhatyrow tcmperature overnight and
(000 o) VR PR 5 RRY D aBRrdRel) | ol progucio Uds”®

[ (benzyl met hyl - cMﬂﬂ;lmyiﬂlly with 0.5 N hydrochloric acid

et hoxybenzenesuig R ) Nl ees TehBYbRILY! A8:d0d e magailies-fa O TERLL

in methylene chlori was a
bi s(tri phenyl pho#®s %qmm(wﬁeshvepm (25@%@”-1&“ ova® ol ) and
then, dropwi se tduwagfwéden(eﬁsca Eglmvni%gz 1 ﬂ&i@é%bon

was stirred erat ure dlluted erne
chl ori de, hed ‘%Qﬁf"l ’f\ﬂﬁ%%@ [égaﬁ‘l"& Wﬁ'ﬁ%“ﬁ‘ gﬁi Ver
magnesi um sul f at acm‘phcmi:m-et\-tym-zeloxoeihyl) amincd Wcltanizte tﬂem witite

ethyl acetate ancLthil_&erf a%ﬁaﬁs gg e a solid. After concentration, the

filtrate was rona ‘i'ca gel eluting with chl or of or m
and then 2% net hanol in chl'bﬁoﬁolﬁhlsiaﬂf ofd N> bemzyloxo- [ (4-

[(Ib]f!nzy: et hyl Car : ﬁw&ﬂ“n'lﬁlbéhs}nhﬁﬂﬁa&%honn«i yl-2- 4 (340
2499 Lol 1] AR PEREED) anfho] Yoshansdm, 0533 Sramay o o mpets ofag o
H, 8.84 (s, 0.4déthandll (35 sLy was addedHs5% pallddium dh (akctivatéad Hz,
R 7'H§,3 6 3%53‘5"4‘“’72 dS!';%)_ 1%7(&%"{6"58*‘%97%’ 2‘@3““‘2’9 29, 07
Hz, 0.6 H), 4.59 mq”rgp-l)hydrggepdix\] a—Parrg shaker for 1.5 hngxrs.
: The catalyst was removed by filtration through nylon
20 (pore size 0.45 um) and the solvent was evaporated.
The residue was chromatographed on silica gel eluting
with 5% methanol in methylene chloride to afford N-
methoxy- [ (4-methoxybenzenesulfonyl) (2-morpholin-4-yl-2-
oxoethyl)mino]acetmide as a white solid, 65 mg (24%):
25 1 NMR (CDyO0D): & 7.82 (d, J = 9.0 Hz, 2H), 7.08 (d,
J = 9.0 Hz, 2H), 4.24 (s, 2H), 3.88 (s, 3H), 3.84 (s,
2H), 3.68-3.64 (m, 4H), 3.58-3.50 (m, 4H); MS
(thermospray): m/z 388 (M+l), 387 (M); HRMS calculated
for C,gE,,N30,8 (M+H): 388.1178, Found 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¥ '
methoxybenzenesulfonyl)amino] acetic acid as the
starting material which, after treatment with acetic
35 anhydride, is coupled with the amine indicated.
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- 46 -, WO I6RIBB) , 4.07 (d, J = 17.7 Hz, 0.4H), 3.82 (s, 3MCINUSI6NO2679
3.46-3.40 (m 1H), 2.91 (s, 1.8H)), 2.83(s 1.2 H), 1.92-1.70 (m 1H),
0.75-0.69 (m 6H); MS (thernospray): 25f64 (M+H).,, 307, 239. 5

The title conpounds of Exanples 10-11 wer e prepared by a rret hod '

anal ogous to that described in aam
2- (R) - 2-[ car boxynet hyl (4- rret hoxybe yI ) am no]
-3-net hyl butyric aci d YR O efpoXybenzenspnlon

which 10 is COURly ‘ hr- . .
(R) - N- Hydr oxy- 2- preed enzenesuo ' ‘ '
yl et hyl car banoyl ) met hy! ] anFﬁH?J'Sd?/TH“W}? ééﬂ&s H NMR (DMSQndh:
\imot r714 (E)z ars noea fwi)gzror Kbl sr.lem)[.ereja‘s (s, MR (WE/EQ C(Elerlc:])- s.[sarﬂzl

r s, r 0 a
(d. J = 8.8 Hz 7.48 530 T 8ro %“88@ /oty 09, (s %gr’u%*e‘% Sip
1H) | 3.83 (3) 313,78, n.(ann 34543125 (h), 4B)571393412072 (m 4H),

3.49 (d, J = 10|_§:;HZ4§)} On§3 (%ﬁe ri;( )Z'H) m/z 372 #H1)30 malwis

1.93-1.77 (m 1
EXAMPLE 11 caleculated)fop) 2 [€4-48551; B, 5.70; N,

met hoxybenza&‘anesLzl:t931:\(1)(it‘aessaw2 l@:vrmilﬁné 5.82; Yist Ryl k4am nol
- 3-net hyl but yram de upl.ed with pyrroflidine: [err]H NMVR
(CD3OD): [err] 7.90 (d, J 89Hzm5-ﬁ(d, J =8.9 H, 2H),
4.50 (d, J = 4 [P methwll cniiarioviime thir] (4

3.56-3. 39

for Ccmplod with dmethylmine. mp: 17o’c.

15 (dec.); lm MR (DMSO-dg): & 10.65 (br s, 1H), 8.88 (s,
iR), 7.91 (d, J = 8.9 Hz, 2H), 7.06 (4, J = 8.9 Hz,
2H), 4.19 (s, 2B), 3.85 (s, 3BH), 3.73 (s, 2H), 2.94
(s, 3H), 2.84 (8, 38H); MS (thermospray): m/z 346
(M+1); Analysis calculated for C13B9N30¢8: C, 45.21;
20 H, 5.55 N, 12.17. PFound: C, 44.93, H, 5.61; N, 12.03.

EXAMPLE 17
- -2- - D lethyl) (4-
metho zenesulfon o]l -N-h -3~
methylbutyramide
25 To a solution of 2-(R)-2-[({2~carboxyethyl (4-

methoxybenzenesulfonyl)amino] -3-methylbutyric acid
benzyl ester (example 2) (900 mg., 2.0 mmol) in
methylene chloride (10 mL) was added thionyl chloride
(0.16 mL, 2.2 mmol). The reaction mixture was stirred

30 for 1.5 hours at room temperature and then concentrated
in vacuo. After dissolving the residue in methylene
chloride (10 mL), ammonia gas was bubbled through the
solution for 0.5 minutes. The solution was stirred at
room temperature overnight and was concentrated under

35 wvacuum. Flash chromatography of the residue on silica

' gel eluting with 2% methanol in chloroform provided 2-

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



Cerc]Herr]Nerr]derr]S (MH): 414.1699. Found 414.1703. WO

96/ 27583 PCT/ US96/ 02679

2- t Di met hyl car banoyl net hyl (4- _
met hoxvbenzenesul f onyl ) am no] - N- hydr oxy- 3- 8t hyl - butyram de 5
A solution of 2-(R)-2-[carboxynethyl (4- nmet hoxybenzenesul f onyl ) am no]

- 3- nethyLbuty{uﬁuuuxybenzi?;ugafanyk)-@Enaipuehfrn@xnﬁa1yu#hv%fu&ﬁrﬁgnl)

in t hi ony e e our ter

cooling, the e & B‘éq%ﬁ#}z H éiﬂgﬁk gva(;;jc?rgat d. ]:IJF%) tesi due was

taken up in rret hyl ene '.romlmlugie@ocﬂ?-a(ﬁd “@rd &1 uti on was cool ed in

an ice PATRYS )hiﬂuggbjl e '

sol ution for our ter ev,;?%?gtafﬂ% of bta\a!'.‘:(lsol E&&I _;%e irie5| d i was

taken up i ® e %ﬁ@em#ﬂtﬁf F 25 dlgw aafer {2 |’69309t|g on,

wat er and bri andH)l e.l:h ethawEl (1800bR3 | wass added 10% palilsdivmted to

| eave di et |.met h 4- et ho e f I

S et hyl butyr | SRR NS 30 mEY - 0 AT HSAEE W daRCRa

To a sol uti on afmdexred rytmnphaughnhmlosﬂ in a Parr shaker for 5

net hoxybenzene JP@}" )Iflﬂé n€a? ggggyml&t Wenfovad (j? @gggﬂ,neghgbugg 77
I'n et 3 e

grans, 3.83 nm.) was added 10% pal | adi gm on
acti vat ed 3®ar bcﬁnqmceousngyrthh ang the solyent) wag VEPoERtS

fas removed by 1Ty ag gﬁﬂ‘?ﬂ?%’m"""*ﬁ‘%”?‘“ﬂ Oods . oryoandthe
sol vent was evdMErBe ?%ﬁﬂ’ﬂg“gEﬁ'E}/’ H’&“‘" N fafdy- 3 -me cRPinARY Y
car banoyl net hyl ddiidecadonywhhren&oani,0221) mgri (R6%)-. met hyl butyric acid
as a white foam 1.42 oragy (100%esdh of 2-(m)-2-Teza sol ution of

di met hyl car banoyl net hyl oxybenzenesul f on
am no- 3- mé&Shy| b@sybmoxipahﬂué -methoyyhanzenemul %M})aﬂano] -N-

'fhydroxybe”Ztrhﬁ&?bﬁybxdﬁakaylbutyr;c acid (205 mg, 0.57 mmol) and 1-
hydroxybenztriazole hydrate (85 mg, 0.55 mmol) in dry
dimethylformamide (5 mL) was added 1-(3-
dimethylaminopropyl) -3-ethylcarbodiimide hydrochlo:xde

20 (120 mg, 0.63 mmol). After stirring for 30 minutes,
hydroxylamine hydrochloride (158 mg, 2.3 mmol) and then
N-methylmorpholine (0.37 mL, 3.4 mmol) were added. The
mixture was stirred at room.'temperature overnight and
then diiuted with ethyl acetate. The solution was

25 washed with water and brine. The solution was then
dried over magnesium sulfate and concentrated under
vacuum to leave an o0il which was chromatographed on
silica gel eluting with 2% methanol in chloroform to
afford 2-(R)-2-[(2-carbamoylethyl) (4-

30 'methoxybenzenesulfonyl)amlno]-N-hydroxy-B-
methylbutyramide as a white solid, 45 mg (21%):; g »vr
(DMSO-dg): 6 10.74 (br s, 1H), 8.91 (br s, 1B), 7.74
(4, J = B.8 Hz, 2H), 7.33 (br s, 1H), 7.07 (d, J = 8.8
Hz, 2H), 6.79 (br s, 1H), 3.93-3.82 (m, 1H,

35 overlapped), 3.83 (s, 3H), 3.64 (d, J = 10.7 Hz, 1iH),
3.25-3.12 (m, 1H), 2.62-2.48 (m, 1H), 2.42-2.30 (m,
1¥), 2.06-1.94 (m, 1H), 0.79 (d, J = 6.6 Hz, 3H), 0.76



(687 ty, 4.48 mmol) in dry dinethyl formanide (7 nt) was added
1-(3-di, met{m!ﬁ?l,&gpropyl ) - 3-ethyl carbodi i m de 35 hydr ochl or péfrusskighed

5.08 mmol) ter stirring for 30 mi nutes, hydroxylam ne

hydt ochl oride (1.17 grans, 16.8 nmol ) and then N- et hyl nmor phol i ne (2.8
m., 25.5 VO 967 27583 - 53 - .

PCT/ Us96/ 02679 nmol ) were added.

The mixture waédst r me@ -& %orﬁm- %nﬁﬁam)rﬁ g/ BnH7 4 héW+E) .
concentrat ed under vacuum The res%m_&aken up in ethyl acetate -
and the resulting solut' ashed sequenti all ith S water, 0.5 N
- r|ed
s;nilum_.lﬁ | eave an oil

over nmagnhesi unmethbsirbenzbnes sy} i A6} B
whi ch was 5 g%gWon silica gel el uting successively with
et hyl acetate, —chl oroform and 10% 10 nethanol in chloroform

to afford 2-[dimethyl - A solution of N,N-dimethylformamide di-tert-
car bamoyl met hyh{ ¢y ¥epl@edie e si [ 0PYb) ol 1 ol
flbut NEO, 2 oluene %1/3 few.]’H NVR

hydr oxy- 3-net h ram de as a white_solid, rT&

(DVBO-d[err]): ad ded, ]dm%lﬁ°s‘ !9}“6039':@52- -Zﬂ 27 80 (d, J = 8.9
Hz, 2H), 7.10 édrh& e&zﬁr en&eﬁ&d.afoh —3-1H) 4.14 (d,
=17 7Z{§ gﬁfhy (%HS’ gﬁni’%gﬂ?z&%&r J(ulgé-e 2) 1;{&0 97 (Né

(therrmspray) mubi)Sa&( tdddiendRAE 80°C.cahkftiext dedtiing for 2 hours at

E[ Xilr\/H_E[ igr] N[ gpetd, efeﬂé#‘é‘{% ggﬁ %ﬁg)ﬁl’zw ﬁ&en%&éggo leave

net hoxybenzene3nl asibr) qik which was c mtogﬂlphﬁd on gilica gel
yl met hyl) car baawl:h me&\ram&&aﬁhhbbutﬁﬂﬁra )-2-[(2-tert-

J1 et by ) L1 Béﬁw}érmh%”ﬁ%é‘:? e”“%ﬁa&?&%@iw?mﬁmm a
procedure sin mathydbuttrid dscibdybeniyl ester as an oil,
- 3.75 mg (37%).
To a solution of 2-(R)-2-[(2-tert-
butoxycarbonylethyl) (4-methoxybenzenesulfonyl)amino] -3 -

20 methylbutyric acid benzyl ester (370 mg, 0.73 mmol) in
ethanol (20 mlL) was added 10% palladium on activated
carbon (40 mg). The mixture was agitated under 3
atnosphetas. hydrogen in a Parr shaker for 5 hours. The
catalyst was removed by filtration through diatomaceous

25 earth and the solvent was evaporated leaving 2-(R)-2-
[(2-tert-butoxycarbonylethyl) (4-
methoxybenzenesulfonyl)amino} -3 -methylbutyric acid as a
white foam, 30 mg (100%). . |

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

30 butoxycarbonylethyl) (4-methoxybenzenesulfonyl)amino] -3-
methylbutyric acid (303 mg, 0.73 mmol) and 1-
hydroxybenztriazole hydrate (108 mg, 0.70 mmol) in dry
dimethylformamide (10 mL) was added 1l-(3-
dimethylaminopropyl) -3-ethylcarbodiimide hydrochloride

35 (153 mg, 0.80 mmol). After stirring for 45 minutes,
hydroxylamine hydrochloride (203 mg, 2.9 mmol) and then
N-methylmorpholine (0.48 mL, 4.4 mmol) were added. The



starti-ng with 2-(R)-2-[carboxynet hyl (4- 30

met hoxybenzen%‘y | )am no] - 3-net hyl butyric acid benzyl ester
(Exanple 1) a %ngthisto 3- pyri dyl met hyl ani ne vi a RGHUS603679
chl orfde. [err]H NVR (CO{err]OD): [err] 8.55-8.53 (m 1H), 8.43-8.40
(m 1H), 7.90- 7.82 (m 1H, overl apped),s54.86 (d, J = 8.9 Hz, 2H), 35
7.40 (dd, J = 4.8, 7.8 Hz, 1H), 7.04 (d, J = 8.9 Hz, 2H), 4.50 (d, J =

17.5 Hz, 1H), 4. 3gigtnréd wab/skiltred at Hddm ﬁcﬁﬁetd:u&e=oirir§i§be A
4.02 (d, J = 17. 7o fign concentRatyd wifer vacuum

PCT/ US96/ 02679 om, o .The repidue.was
3H), 3.60 (d, J —chgomagpgraghed ayg siljira gelelutingOwssh( 3% ictlﬁ:ﬁnll—h

g;l)o 0.70 (d, J =34f. éhtdérofozn?%d ‘weﬁi@ﬁp‘iﬁwetﬁyi 45&1:&% 3_36

[ (4- et hoxyen§ene§ﬁ?‘?§ﬁyﬁ’ @ff"”-’d 2rfb 'b?TFn 2-%eTB- oxoet hyI)
am no] acet am de hutoxycarbonyf&twm(wnoeheiybahﬂﬂaGBMQ

(50 m) wor added ey ponetbyitiiianiad ST hife, semeés%d e

4- met hoxybenzenesd#B8dy| ma dPMSO-a¢kh: 8 §riPfs7728b0 sndE)., 7LITad nfdst ure
was stirred gver gi.ghgzat Jggoms4 qjg)eg&t Uf €y agdsﬂFLut Qﬁhw bhe3.3.82
net hyl ene chl oride. The sol Ution ‘was was ochl or| c acid

sol ution, wed®r af@bHiBneoverlaprad), 3. a?raéﬁes?ﬁ)n sk P4t édaneT = 10.8
f[:oncgntrat teﬂ :J?geazyam)? Isef:\e-mg.lu (nlx. 1H), 2.70-2.60 (m, 15), 2. sv?/n.t
car boxynet hy enzenesu n acid as a_ white
solid, 3.83 grans (gg )ix‘ 1852 J‘_rh}/ 3?&? £§ﬁmﬁy?ﬁ4( s, 9H), 0.78 (4,
met hoxybenzenesul ﬂonylﬁ).érrﬁzo] A/t OA2d(40. T ¢r S, H2D 3H) ;68SmDl ) in
acetic anhydride ({fel %,%gql SSEMELID (Mem) acg:,sc ghpiydride by gentle

warm ng. The_ resultin I'ution was stirred at” foom tenperature
overnight. 13 The acetic anhydride was m—b& evapor ati on under

vacuum’ the residue vas di sgal (g 3 FEedrbEROeshYE) (de
tho nze fon inol -N- roxy-3-

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

20 Dbutoxycarbonylethyl) (4-methoxybenzenesulfonyl)amino} -N-
hydroxy-3-methylbutyramide (example 18) (100 mg, 0.23
mmol) in methyleme chloride (1 mlL) at 0°C. was added
trifluorocacetic acid (1 mL). The mixture was allowed
to warm to room temperature while stirring overnight.

25 After evaporation of the trifluorocacetic acid and
methylene chloride, the residue was chromatographed on
silica gel eluting with 5% methanol in chloroform.
Concentration of the appropriate fractions afforded 2-
(R)-2-{2 -cnrbdxyethyl (4 -methoxybenzenesulfonyl)amino] -

30 N-hydroxy-3-methylbutyramide as a white solid, 35 mg
(41%). lm NMR (DMSO-dg): & 10.79 (br s,1H), 8.57 (br
s, 1H), 7.76 (4, J = 8.9 Bz, 2H), 7.09 (4, J = 8.9 Rz,
2H), 3.95-3.82 (m, 1E, overlapped), 3.84 (s, 3E), 3.66
(d, J = 10.8 Hz, 1H), 3.30-3.20 (m, 1H), 2.73-2.62 (m,

35 1), 2.50-2.40 (m, 1H), 2.07-1.94 (m, 1H), 0.80 (4,

J = 6.5 Hz, 3H), 0.74 (d, J = 6.5 Hz, 3H); MS
(thermospray): m/z 375 (M+H), 314.



25 and norpholine (0.16 nm, 1.82 mmol) was added. The m xt ure was

stirred oveywy ipirsgy room tenperature and t hen concent r at pOTWUSHEE2679
vacuum The resi due was di ssolved in ethyl acetate, washed with 1 N
hydgochloric acid solution, water and brine, dried over 30 magnesium
sulfate and concentrated to afford [(4- =- S5 -
nethoxybenzenesulfonyl)(2-nnrpho|in-4-¥I-2- oxoet hyl ) am no] acetic acid
as an oil, 0.33 grans (54% . olution of [(4-

met hoxybenzenesylf onyl) ( 2adcaipdund 4o | tRe Ofoginala) - 35 am nol acetic

acid (0.33 granms, 0.89 mmol) in nethyl ene chloride (10 nL) were added
sequentially triethylam ne ((lOEpr, 3.1 mmol ), O benzyl hydr oxyl am ne
WD 96/ 27583 PCT/ US96/ 02679

- 50 - Shydrochl oride (0.15 gransl 0.94 mmol ) and (benzotriazol -1
-yloxy) tris (dinethylam no) hos CHo) n hexaf | uor ophosphate (0. 43
grans, 0 97 mol). The kas stirred at room tenpeFature
overnight and 5 then diJutd mnkh e acetate. The solution was

washed squgntlally . hQaICoaCId solution, water and
brine, dri over magnesigum sul f concentrat ed under vacuum The
resi due was chronatogfaphed SI|I?§ using ethyl acetate to 10
afford N-benzyl oxy-[(4-nethoxybenzenasal'f on )kZ-

hol i n-4-yl - g a3
?17);‘?/() ot ayl- gzouael $A a socfmél on gﬁ'l\ﬁﬁ OXy- %(ajr.s Wéfeof, 33 0ranm

net hoxyben¥Bneswhes®im) ( 2- nor phol i n- 4- yl - 2- 15 oxoethyl)an1no]acetan1de
(0.33 grans, 0.69 nmmol ) im ig Yetdhagpl (35 n) was added 5% pal | adi um on

Srraphees it (n Sk T T R

renoved by filtR { mnd R arE eadhhnindepebdently selectedfrandthac

sol vent was evagQE%E?%bnsisting of hydrogen, (C;-Cglalkyl., piperidyl,

' 20 (C4-Cglalkylpiperidyl, (Cg-Cyq)arylpiperidyl, (Cg-
Cg)heteroarylpiperidyl, (Cg-Cy,)aryl(Cs-
Cg)alkylpiperidyl, (Cg-Cg)heterocaryl(C,-
Cg)alkylpiperidyl, (C;-Cg)acylpiperidyl, (Cg-Cyq)aryl,
(C5-Cg)hetercaryl, (Cg-Cqqlaryl(Cy-Cglalkyl, (Cg-

25 Cg)heteroaryl (Cy-Cglalkyl, (Cg-Cyp)aryl(Cg-Cqq)aryl,
(Cg-Cqpp0)aryl(Cg-Cyq)aryl(Cq-Cglalkyl, (Cy-

Cg) cycloalkyl, (C3-Cg)cycloalkyl(Cy-Cglalkyl, R>(Cp-
Cg)alkyl, (C;-Cg)alkyl (CHR®) (C;-Cglalkyl wherein R° is
hydroxy, (Cq-Cg)acyloxy, (C1-Cg)alkoxy, piperazino,

30 (Cl-cs)aeylaniao. (Cl-cs)nlkylthio, (Cg-Cqp)arylthio,
(C1-Cg)alkylsulfinyl, (Cg-Cqq)arylsulfinyl, (C;-
Cg)alkylsulfoxyl, (Cs-clo)arylaulfoxyl. amino, (Cq-
Cg)alkylamino, ((C,-Cg)alkyl)jamino, (Cq-

Cg) acylpiperazino, (cl-cs)alkylpiperazino. (Cg-

35 C40)aryl{C,-Cg)alkylpiperazino, (Cg-Cg)heteroaryl (C, -
Cg)alkylpiperazino, morpholino, thiomorpholino,
piperidino or pyrrolidino:; Rs(cl-cs)alkyl. (C4q-
Cs)alkyl(CHRS)(Cl-cs)alkyl wherein RS is piperidyl,
(C,-Cglalkylpiperidyl, (Cg-Cygo)arylpiperidyl, (Cg-

40 Cy0)aryl(C,-Cg)alkylpiperidyl, (Cg-

[

| ) O A VA



The “resi due was chr omat ographed_ Qn si| lé;da gel eluting with 5% et hanol
in nmethyle fg) de t lac

met hoxy- [(?me%oxybenze ﬁﬁﬁﬁﬁgﬁul rphol i n- 4-yl - PCT/US96/02679
oxoet hyl ) am nol acet am de sillid, 65 ny (24% 25 [err]H NWR
(CD[err]OD): [err] 782(d Jh =9 07 Hzy ZISF -7. 08(d - J = 9.0 Hz,
23), 4.24 (s, 2H), 3.88 (s, ', 384(3, 2H) 3.68-3.64 (m 4H),
3.58-3.50 (m ‘ﬂﬂ)hﬁa&rou-yl-pipnnégriapr Qg (M#nBB(’C%M; HRVS
cal cul at ed et N e Found
338.1180. 30 ’qlﬂfﬁ{irﬁgfaﬁireﬁég]npouﬂﬁé N % 1 wer e
prepared by a MNRREMNal EeptSs? BLKNAr ICaSaed cl'céﬁ:hﬂ’br 14Cgsi ng
(car boxynet hyl %)hegezmﬁma{gecéﬂawﬁ omd#) 3 "ﬁ ﬁ az the
starting nmgteri i ch, at anhydride, is
coupled with t ) {:bﬂs E%% gé&ikyf (Cy-

PCT/ US96/ 02679 € )alkylsulfinyl(c -Cglalkyl, (Ce-Gyl, }arylsulfmyl(cl-
EXAMPLE 15 L FHOX Y, 1) (2-o0xo- -
2-pyrrolidin- 1- e?lh #Gg%ﬂ’ﬁa&°&@ @W % P@é W th

pyrrolldlne

}tmmldsrcséallwlm yrgxy €Cq 163) aiskzb.(s 1H),

(7 81 (d, J = 8:9:;5!}20 cl-c xyl, 1Qc}d-c a}H) J&ﬂno%%ncé)ﬂ 2'1%1-3 85
S,
(ther mospil; "ésﬁ#)w%zfz 3R Oedidr e ot akit

Cerr]Herr] N & qcz@ecg}ssnnmlwmaﬂm nd R0 ldr&leackound: C,

48.51; H, 5.82;;
2- [ Di met hvl car:ban

?ﬁt?’y Z"l‘“‘d % Xy btelhez SLRf onyl)am ng of

- N- hydr oxacet afhyfirogen, (C1 Cg)aliydp| e(:Fngib)onm"e i %% 1% and

170[err]C. 15

8.88 (s,

(éésda@ neéeéakblym &g\ﬁ}m ane®rxd ,1.9 ﬁblébars 1H),

d,
419 (s 9. 3R SER %N'Jﬁf 3‘7§ “’244)“ 2‘!996 “eads B (ind 3?&‘32“83?(3 3H)H)
M5 (t hernospr aygel eteedifrom the g:oup consisting of hydrogen, (C,-

20

25

Cg)alkyl, (Cg-C;p)aryl(C;-Cglalkyl and (Cg-
Cg)hetercaryl (C;-Cglalkyl; |

or Rl and Rz, or R? and R1?, or r1l ana r12
may be taken together to form an azetidinyl,
pyrrolidinyl, morpholinyl, thiomorpholinyl, indolinyl,
iscindolinyl, tetrahydroquinolinyl,
tetrahydroisoquinolinyl, (cl—cs)ecylpiperezinyl, (Cq-
Cglalkylpiperazinyl, (Cg-Cqp)arylpiperazinyl, (Cg-
Cgolheterocarylpiperazinyl or a bridged diazabicycloalkyl
ring selected £rom the group congisting of

!
(cazy
(cn2 tc:n2 (CHy) ¢
P
N

AN A A



(MFl); Analysis calculated for Jerr]JHerr]Nerr]Os C, 45.21; 20 H,

_5.55 Nwd#eriiéss Found: C, 44.93, H, 5.61; N, 12.03. PCT/US96/02679
EXAMPLE 17 2- (R -2-[ (2-Carhbanoylethyl) (4-
met hoxybenzenesul fonyl ) -am no] -N hydroxy- 3 - met hyl but yram de 25
*TFo a solution of 2-(R)-2-[(2-carboxyst Ryl 4-
nmet hoxybenzenesul f onyl ) am np] - 3-net hyl butyric gcid . benayl ester
(example 2) (900 ng., 2.0. 1) in nethylane chloride (10 nmL) was

added thionyl chloride NO.16 nL, 2.2 mmol N The reaction m xture was
stirred 30 for 1.5 hoy’s at SfL yenper atgfe éﬁﬁsﬁgfq concentrat ed

I n vacuo. After dissolV ﬂ h esedPe in RN 2’r chloride (10 ni),
anmoni a gas was bubbl edj t gh t he s@l uti on\fppr 0.5 m nutes. The
solutign was stirred at .ropm t enper at ¢ ght and was

concentrated under 35 u Fl ash chr onesQgr g#hy of the residue on
silica gel eluting w N“2% met hanol in ch or of orm provi ded 2-

(R) -2-[(2-carbanoyl et hyl ) (4- WO 96/ 27583

‘PCT/ US96/ 02679 - 52 -

met hoxybenzenesul f onyl) aniﬂo]-N—hydroxy-3-netﬁ§lbutyric acid benzyl
after an avwhexsminmit {275, n3, 08195 . To a sol ution of
2-(R)-2-[(2- cangnpylftgﬁl§§4-nEthoxybenzenesuIfonyl)aninoi-N— 5
hydroxx-B-nethylbutyrlc acid benzyl ester (275 ny, 0.61 mol) in
ethandP (15 nL) was RIcE® 9095 ph¢| 888Um on activated carbon (30 ng).
The m xture was agitajefs hyd¥sgan, 3 ( aq! agdr @iese arr shaker
for 5 hour s. The%gtalx‘srgfwgs reno 5?9 ﬁ?ratiﬁtﬁ&éﬂflo

di at omaceous earth ard t®¥esH| vBRE RAS 95&5&&§?‘t1¥ L Hgﬂz-(R)-z-

(2- car banpfiretnh B¢ /group consisting of hydrogen, (C;-Cg)alkyl,
I PO pen el el RN e

15 Cg)alkyl (difluoromethylene), (Cq-

C3)alkyl (difluoromethylene) (Cy-C3) alkyl, (Cg-Cqqlaryl,
(Cg-Cg)hetercaryl, (Cg-C,q5)aryl(C;-Cglalkyl, (Cg-
Cg)heterocaryl (C,-Cglalkyl, (Cg-Cqp)aryl(Cg-Cqplaryl,
(Cg-Cq0)aryl (Cg-Cqq)aryl(Cy-Cglalkyl, (Cay-

- 20 Cg)cycloalkyl, (C3-Cg)cycloalkyl(Cy-Cg)alkyl,
hydroxy (C; -Cg)alkyl, (C,-Cg)acyloxy(Cy-Cglalkyl, (C,-
Cg)alkoxy(Cy-Cglalkyl, piperazinyl(Cy-Cglalkyl, (C;-
Cg)acylamino(C,-Cg)alkyl, piperidyl, (Cq- _
Cg)alkylpiperidyl, (Cg-Cqq)aryl(C;-Cg)alkoxy(Cq-

25 Cglalkyl, (Cg-Cg)hetercaryl(Cy-Cg)alkoxy(Cy-Cg)alkyl,
(C1-Cglalkylthio(Cq-Cglalkyl, (Cg-Cqgql)arylthiol(C,-
Cg)alkyl, (C;-Cg)alkylsulfinyl(C,-Cglalkyl, (Cg-
C,p)arylsulfinyl(C;-Cglalkyl, (Cy-Cg)alkylsulfonyl(cC,-
Cg)alkyl, (Cg-Cqq)arylsulfonyl(C,-Cg)alkyl, amino(C,-

30 Cglalkyl, (C;-Cglalkylamino(Cy-Cglalkyl, ({(C;-
Cg)alkylamino) , (C;-Cg)alkyl, RY3co(C;-Cg)alkyl wherein
R13 ig R2% or R29R21N wherein R?? and R?! are each
independently selected from the group consisting of
hydrogen, (Cq-Cg)alkyl, (Cg-Cqq4)aryl(C,-Cglalkyl or

35  (Cg-Cg)heteroaryl(C;-Cglalkyl; or RM(c;-Cglalkyl
wherein R1% is (cl-cs)acylpipérazino. (Ce- .

-

AR




15, . carbanoyl et hyl ) (4- net hoxybenzenesul f onyl ) am no] - N-

hydr oxy- 3-nmet hyl butyric acid (205 ng, 0.57 mmol) and 1-
hydroxybenzl”ﬂé?ﬂ?@yhydrate (85 ngy, 0.55 mml) in dry PCT/US96/02679

di'met hyl f ormami de (5 nL) was added 1-(3-
di et hyl am nopr opyl ) - 3- et hyl car bodi i m de shygl ochl ori de 20 (120 ng, 0.63
mml ). After stirring for 30 m nutes, hydr oxyl am ne hydrochl ori de

(158 ngd 3 3TLTTTUB_},)3&§‘_W:I=13W' N2 drtgihetetoatrylpipsrazing., 4 (Ryel ) .
were added. The AR tifkegsat eppe n
then diluted w Fﬁ)mlpg‘%&%&@#he(é%%&?)oﬁ ggséég@sagis'ﬁggp\%ﬁteﬁg \%/gftB gr'aand
brine. The sol UCisefgldmtraaryl (CxhCorbvEIPHREFRIiRG SHPFRRO1IARS .

concentrated UNQRG omerpHAGHYT R dEAE@IRG, Opyribliaings piperaagqr,aphed on
silica gel eluting w t? 2% _met hanol in ?hl oro f '

> (R -2 [(25car Bfarfembmppioagieyl, (€5 tiofaryiBipertafl.®'@;-

met hoxybenzenes g, HatexsipipdyidyXy - ees-clo)a!?hy(‘:ﬁz:)yr am (ia) asSag\i\/ni(Le
lid, 45 21%,.; N ; ; r s, , 8. r

ol s 40 10 UG (EPEQResbally (6,00 5 11, 091

Hz, 2H), 6.79 (kvg)mlky)pirseo3yl 89r ( (€1 1Fg) agBlPipeEirudped), 3.83 (s,

3H), 3.64 (d, J = 10.7 HZ,°Q.?3 and R13 82 R%92ahA) RZM) masr B Zadderd M 1H),
2.42-2.30 (m 1H), 2.06-

1.94 (m 1H), 0.79_(d, J = 6.6 , 3H), 0.76
WO 96/ 275830 together to form a $C3- l:;cycloalisﬁ:, USHRCYSE exy@.

- 93 - (d,thkacgﬁcﬁot&xyﬁﬁ) ind@n{ihermepeexlingliz ring @v+id group
2- (R -2- [(2-test- utgx cal bonyl ethyl) (4- nmet hoxybenzenesul f onvl
-am no] - N- hydroﬂi +he but yram de - A solution of
N, N-di met hyl f ormami de di-tert- but yl tal (1.9 nL, 7.9 nmol) in
toluene (15 nL) was added dropw se a lution of 2-(R)-2-[(2-
car boxyet hyl (4- net hoxybenzonesul f onyl ) arfi no] - 3- _
15
' N
l:I.S
R

wherein RS is hydrogen, (C,-Cglacyl, (C;-Cglalkyl,
20 (Cs-clo)aryl(Cl—cs)alkyl. (Cs—cg)heteroaryl(CI-Cé?alkyl
or (Cl-cs)alkylaulfonyli and .
ar is (Cg-Cyq)aryl, (Cg-Cg)heteroaryl, (Cq-
Cg) alkyl (Cg-Cqp)aryl, (C;-Cg)alkoxy(Cg-Cyglaryl, ((Cy-
cs)alkoxy)z(cs-clo)aryl, (cs-clo)aryloxy(cs-clo)aryl.
25 (CS-Cg)heteroaryloxy(cg-clo)aryl. (Cq-Cglalkyl(Cg-
cs)heteroaryl, (Cl-cs)alkoxy(cs-cg)heteroaryl, ((Cq-
cs)alkoxy)z(CS-CQ)heteroaryl. (Cg-Cq9) aryloxy (Cg-
Cg)heteroaryl. (Cs-c9)heteroaryloxy(Cs-cg)heteroatyl;
with the proviso that when either R! or R? is
30 cn(n’)cons wherein R’ and R® are as de:ined above, the
' other of R or R? is hydrogen, (C;-Cg)alkyl or benzyl.

2. A compound according to claim 1, wherein n

is 2. : .

3. ‘A compound according to claim 1, wherein Ar
35 is 4-methoxyphenyl or 4 -phenoxyphenyl .

4. A compound according to claim 1, 2 or 3,

wherein either R3 or R4 is not hydrogen.

5. A compound according to claim 1, wherein n is

| R O



10° methyl bytvric acid bgnzyl - es
t ol uene at 202183 At ris

._...;.;_--e>ia-_=,n43|_l e 2) 900 rrg 2.0 | mol ) in
By “hour s at 80[err] ’i’he o
eave an anber oi | ‘V\ﬂ 9602679

1Wkllkg. wi tsh chloroformto afford

m xt.ure was cool ed and co
chromat ogr aphed on silica

(2-(R-2-[(2-tert- 15 R R |
but oxycar bonyl elhund 4itHd0 S H} nyl )am no) - 3- nmet hyl butyric
acid benzyl estgr as an oil; W%SE g?é???“ To a

Y-

sol ution of 2-(Rf-2-[(2-td& (ccmpound according to claim . _
but oxycar bony! mm—.nm@wlﬁrﬂ@&i‘é*%gggyi ani 391:53_ ‘Zo"q?é'ﬁf;ﬂ FKitdeic
aci d benzyl entgr (370 ng, 0,73 mmol) | ePhaficPhenoxyphenys .added 10%
pal | adi um act| vat ed CEMBSRRY Areprdingctai eliin wgswgg%%eg%under _
3 at phé&%drbgeﬁd_&-mdwwlf% é_ggur s. The 8 yst
was renoved by gjltrationgt QE&B@Q&% at omaciflt;s 5 PAAPPRYRRERYAe sol vent
was evapor at ed ea%i ng 2-(R)-2° ACREENG £ RYmimbDnywREBEEL( 4

met hoxybenzenedtl 157 taaxyBhesyieory | ' \éh 2% 3 whitegioam 30
ng (1009% . taken toggtﬁﬁra=§OEB%O ‘%;'rffﬂ -Z-ﬁ - %r? and R* are _
but oxycar bonyl g%}éf net hoxxbenzenes I ’) IRplikanyl, et hyl butyric
acid (303_ng, O. rTgexanyl ., thioeyedohexanya, imﬂ,g,jjyg{.geg‘(:l% ny,
0.70 mol 0 n @f the fowmwldy!fornmanide (10 m) was added 1- C3-FFOUP

di et hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl ori de 35 (153 ny, 0.80

mmol ), After stirring for 45 m nutes, hydr oxyl am ne hydrochl ori de

(203 ng, 2.9 mmol) and then N- et ¥yl norphol i ne (0.48 nm., 4.4 mmol)

were added. The WD 96/ 27583 _

PCT/ US96/ 02679 - 54 - m-xt ure was

stirred at5room tenperature overnight an t hen concentrated under

_.vacuum The residue was chromat ogr appsd on silica gel eluting with 2%

met hanol . W s Qr gfigr m_and, again with 10% et hyl acetate in 5 hexane
ﬂegF%‘%—?ert-q" n&l' glacyl, (C;-Cg)alkyl, (Cg-

to afford 27(Ré-2; 1(e
. _ ¢+ #tg=Cglheterocaryl (Cc,-C.)al
(Cl-cs)alkylaulfonyl. v i er
20 S.
; A compound according to claim 1, wherein n ig
» AT is 4-methoxypheny1 or 4-phenoxypheny1..nl and R2
are taken together to form Piperazinyl (cq
. . » . -
cs)alkylpzperazinyl, (cs-clo)aryl Piperazinyl or (Ce -
’s 2)heteroaryl(Cl-cs)alkylpiperazinyl, and either R3scr
R® is not hydrogen or both R3 and Rr*? are not hydrogen
10. ' | ,
: . A compound according to claim 1, wherein n is
h, Ar 13,4-methoxypheny1.or 4-phenoxyphenyl. rl is |
ydfogen or (cl~c6)a1ky1, R is z-pyridylmethyl, 3-
i, ?yr;dylmethyl or 4-pyridylmethy1, and either R3 or R%
18 not hydrogen or both R3 and R4 are not hydrogen
11. . .
11 A compound according to claim 1, wherein n ig -
» Ar is 4-§ethoxyphenyl or 4-phenoxyphenyl, rl is
hydfogen. R€ is 2-pyridy1msthyl. 3-pyridylmethyl or 4-
PYridylmethyl, and either R3 or R? is not hydrogen or
35 both R3 and Rr% are not hydrogen.
%2. A compound according to claim 2,'wherein Ar
;; f—ne;hoxyphenyl, Rl ig hydrogen or (cl-cs)alkyl and
R* is R (cz-cs)alkyl wherein R ig morpholino,

* C L N s *



butoxycar bonyl et hyl J (4-met hoxybenzoneuul f onyl ) am no] - N-

hydr oxy- 3- 69&# yram de as a white foam 135 ny (43%,, [r 71(\1|\/R
(DIVS_OdG):qur .77 (br s 1H), 7.74 (d, - J = 8.9 Hz, N e d, J
= 8.9 Hz, 2H), 3.93-3.82 10 (m 1H, overlapped), 3.83 (s, 3H), 3.64 (d, J
= 10.8 Hz, 1H), 3.26-3.14 (m 1H),- 8&¢0-2.60 (m 1H), 2.50- 2.38
(m 1H), 2.04-1.91 (m 1H), 1.38 (s, 9H), 0.78 (d, J = 6.5 Hz, 3H)
0.72 (d, J =

6thimorpifol ine , pip(ttﬁmm.smm#clm:knd;%l(cgza 375, 314.

15
[ 2- Car boxyet hYg§ gﬁlpipcr.%@berﬂzerﬁ }V}@*Eaﬁﬁ’dﬁ? froxy- 3 -

net hyl but yr ami trylpipernzincpo %Fscﬂghhwwawl-mperfzimm {er7C

but oxycar bonyl I.)gy(]ﬂ(c inOrUi':) ( agl heyéroa 1 {Cy-
hydr oxy- 3- I e 8 éh ogg
net hyl ene hI o 'é[”g’rp or’ tH’fPﬁGr Méé'PBGnam d

(1 nm). The m ntuﬂ.mtharx are aoxvhydrbgenoom tenperature while
stirring overnikght. 25 f o) | yor oaceti.c aci,d and
29 f\é e Was % &%‘%ra h& u‘ £ "ﬁg eip, 0 de

met hyl ene chloitde, the resi
eluting with 5% mAzh Ao |4 -methexyRitenyd or 4- mhennih.ok t he

appropri at e fr&i@z@g%@f g diggl ﬁ(céb-cs)(ﬁkﬁ (G‘n&féi?ﬁx 8t

(4- met hox Benzenes nyI ) am nol dr oxy- 3- net hyl ram de as a
whi te sol b 1izq.) Bhicaarmhol i (RARSF 81505 Fyero taias. 11y,
8.97 (br qc L@ )a?ey?.\@i(pbnhsn& 9 -rcgﬁlkilﬁﬁpéﬂazino.e'(

e Lz

2H), 3.95-3.82 3 d, 3.= 10.8
HZH? 3. 30- 5323‘3’5‘{ %eé’é% %‘gs 1 n?’(é?a“nﬁ!ﬁ" 1‘3‘86’2’&& % (Csp) |
ﬁ/is 07- 921t g m %)m@o(qld-csgflkwlﬁm&mosey (os?agwpteroa&ya (ez,- 3H);

er meshr is not hydr
56 C err]) het &roar Ip| er|d or ((Jerr -C[errTfheteroaryl(a'errc']q
Clerr])al kyl plﬁé?l% A%9 RRY BydrogeRein Rlerr] is hydrogen,
(derr]-C6)al kpa. (C6-C Q( rddﬁéﬁ!ﬂtqﬁéé&rmﬂ ksl c146hel) | wherein said

compound is selected from:
2- (R) -N-Hydroxy-2- [ (4-
methoxybenzenesulfonyl) (3-morpholin-4-yl-3-
20 oxopropyl)amino] -3 -methylbutyramide;
2-(R)-2-[(2-Benzylcarbamoylethyl) (4-
methoxybenzenesulfonyl)amino] -N-hydroxy-3 -
methyibutyrmide;
2- (R) -N-Bydroxy-2-((4-
25 methoxybenzenesulfonyl) (2- [ (pyridin-3- .
ylmethyl)carbamoyl] ethyl) amino) -3-methylbutyramide;
2- (R) ~-N~-Hydroxy-2- ({4-
methoxybenzenesulfonyl] [2- (methylpyridin-3-
ylmethylcarhmyl} ethyl]amino) -3-methylbutyramide;
30 . 4-(3-[1-(R)- l-Hydroxyca:bmoyl -2-
nethylpropyl) (4-
methoxybenzenesulfonyl) amino] propionyl)piperazine-1-
carboxylic acid, tert-butyl ester; |
2- (R) -N-HBydroxy-2- [ (4-
35 methoxybenzenesulfonyl) (3-oxo-3-piperazin-1-
ylpropyl)amino) -3-methylbutyramide hydrochloride;
 2-(R) -2- [ (Benzylcarbamoylmethyl) (4~

A

e



Cerr])heteroaryl (Clerr]-C6)alkyl, ((err]-(err])alkylthio(Cerr]-
-Co) al kyl | t hi - 36) al kyl , - '
CGg Z[ kgl g@ﬂ'ﬁﬁﬁ C[C[e(ra;]r] )Cg; Zu ky: O((C[erz:][err%?arzl sul(fci[ ﬁ;lr]( %lr.'P 6102679
C6) al’kyl, ((err]-C6)al kyl sul fonyl (Clerr]-C6)alkyl, (Cerr]- dderr])
aryl sul fonyl ((err]-C6)al kyl, hydroxy¢CéaCe)al kyl, amno(Cferr]-0C6)alkyl,
(derr]-Co6)al kylamno(Cferr]-C6)al kyl, (((err]-
C6) al kyl am nmpﬁhﬂwﬁ@:ﬁ)dt&fvnﬂbm}ﬁp&mw& C6) al kyl or
R9000(C[err] Mt w, RO and R err] are each independently
sel ected from group consi sting of hydrogen (Cerr]-0Co)al kyl,
(C6-Cerr])aryl (d err]-26{R) 1§+ Bydgoxy-2
(R[C[ er]r]R[C[e]r ﬁéﬂiﬂl my&ﬁaﬁﬂgi almL £ Jq. i st[telrr] O O et

err rr rein ar ach i ndependen sel ecte
fromthe groé’ ’c"&*& %ﬂ;‘?&lﬁ?ﬁ SE‘L("EPXFS]"" gi}ﬂ ﬂ#g
(CB- C[eLr])aryI (d err] -T6ir) Ky+Hpddoke-2-1(](4- | i Ro when 1 ak

eter , gr] an en taken

ﬂ)gre'[ ]h)er Wi t%aﬁ%gé’% ér‘(%een %@i%ﬁgﬁ) (f*é gigtLt ached may form pi perazinyl ;
or Rlerr] and’lmthxlmmumythvﬂ-)mm]) -3mthefhylutyzaminde; aken
t th to f N~
tﬁ?gm)(rar holol nOIr " ?Rdglzleintlf&py?g?)l gy Q'ﬂ"é&:&twe'tnr aﬁygroéuﬁél i nyl,
t et r ahydPoi s o¥ypenzenesni fepxh)](%a aorpheddnAArl-IClerr] -
([ err])al kyl pixtpropyl) amifsd} prepibnainiae;per azi nyl, (Cerr]-

C err]) het eroaryl pi per (N o] dg d di,azabi cycl oal kyl ring selected
fromthe group consist?% E%* R e (({

phenoxybenzenesulfonyl) [2- (methylpyridin-4-
Ylzethylcarbamoyl) ether]l amino) -3-methylbutyramide;

15 4- [4-Methoxybenzenesulfonyl) (3-morpholin-4-
yl-3-oxopropyl)amino] -1-methylpiperidene-4-carboxylic
acid hyd:oxymide;

2- (R) -N-Hydroxy-2-((4-
methoxybenzenesulfonyl) - [3- (4 -methylp:.peraz in-l1-yl)-3-

20 oxopropyl] amino) -3 -methylbutyramide;

2-(R) -2-[(2-Carboxyethyl) (4-
methoxybenzenesul fonyl)amino} -N-hydroxy-3-
methylbutyramide; |

[ {(2-Carboxyethyl) (3,4-

25 dimethoxybenzenesulfonyl) amino] -N-hydroxy-acetamide;

2-{(R)-2-[(2-Carbamoylethyl) (4-
methoxybenzenesulfonyl)amino) -N-hydroxy-3-
methylbutyramide;

2-(R),3-(R)-3, N’-Dihydroxy-z [(4-

30 methoxybenzenesulfonyl) (3-oxo-3 -piperidzn-l -
ylpropyl) amino] - -butyramide; _

2-(R) -N- Hydrcxy-z ((4-
methoxybenzenesulfonyl) [3- (nethylpyr:.din-3-
ylmethylcarbamoyl)propyl] amino) -3 -methylhutyrmde ;

35 2-(R) -N-Hydroxy-2-((4-
methoxybenzenesulfonyl) [2-

(methylcarboxymethylcarbamoyl)ethyl)amino) -3-

e



Ef[r]]) ] WD 96/ 27583 il _ -PCT/ US96/ 02679

err ete l.peri or e - het I - .

C[err])alkyl%@%%%# | ; ané CH(RES&r{;%xége&Lgae?neEfgi¥l(F%errbC“H? rggghQ

(derr]-Cerr])alkyl, (Co-Cerr])aryl(Cerr]-C6)alkyl, derr]- '

Clerr])heteroaryl (Clerr]-C[err])al kyl, (C-er@d-LClerr])alkylthio(Cerr]- 5

Co)al kyl, (C6-Cerr])arylthio(Cerr]-C6)alkyl, ((err]- '

g[G)erlr]k) ial kzllqsul le;gg?ErEtlvrllnﬁ-dm] yal kyl, (C6-Cf e'lrr]‘)'aryl sulfinyl(derr]-
al kyl , err]- a nys. X ) -

C[err])arylsulfonylg‘C[ er-)r/] 5%8!2' Ey , ¢ O?J(ﬁgsr/r E:%glrrk]l , _ '

anmi no(d err] - C6)BLE PF?PGPEPFF’@Gﬁﬁqxi&nﬁ ﬁh¥49¥295$4 ~4¢(Clerr]- 10

S[G)Gr?i éxéloc(ag[ no) ]Zyié[@EQb]i?m )luuth\ylm_-lii{ﬁd)]ﬁ-aﬁé ﬁﬁmaerrL) al kyl or

rr]-Cerr])alky! rejqn rr err r ac

i ndependent |y selected fro Xﬁﬁghgﬁgh?%iéhﬁ%ﬁ*;ﬁ} °*}‘ﬁy§# gen

Eg%err%-g%err%gﬁh&yhpxﬁﬁﬁncpannﬁmﬁqpﬂlﬂfﬁ3i({I»ethylpapdtazin-l-yl)-3-
err]-Cerr] - , [ o] 15 -

Rlerr[]Rerr]N mhg%g?%gk%g§§+8%%% E§%$%¥¥%?%ﬁg§g§[?L&Lpehdst[;] o

sel ected fromthe group comsi{®)i-NyBydremyvdren, (Cerr]- C6) al kyl

C6- ryl - -4-y1-3-
(q er?][% i 1 )e?ogr §.ﬁgﬁ&b§§m@nﬂﬂﬂﬁﬁ”3 morpholin-4-yl-3

R err] and ¥errpxop g%@ﬁbgﬁhaﬂaWﬁ?JQR’ERPIi%@®3£%;$§£é '3§§efﬁgir%b ?grm
an azgt:?hnrl,tels. pyrrg?i@Fﬁﬂmadauﬁiuiirgdmpéhiapauphqfim;b,;h&dolinyl
el v ARSI B cson afL4EN! SLEOURGEBk
(C6-C err])aryl prposdsitipa ofCemtiritis., cincer) htissuveryleepatishayl or a
bri dged di azabi cygk@ntis, periddthtfl 6&iSsasé ONebidesnslPessbuiliicsd,of
15 scleritis and other diseases characterized by matrix
metalloproteinase activity, AIDS, sepsis, septic shock
and other diseases involving the production of tumor
necrosis factor (TNP) or (b) the inhibition of matrix
metalloproteinases or the production of tumor necrosis
20 factor (TNF) in a mammal, 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
metalloproteinases or (b) the production of tumor
necrosis factor (TNF) in a mammal, including a human,

comprising administering to said mammal an effective
amount of a compound 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, restenosis, periodontal disease,
epidermolysis bullosa, scleritis and other diseases
35 characterized by matrix metalloproteinase activity,
AIDS, sepsia} aeptic shock and other diseases involving
the production of tumor necrosis factor (TNF) in a

e
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mammal, including a human, comprising administering to
said mammal an amount of a compound of claim 1 or a
pharmaceutically acceptable salt thereof, effective in
treating such a conditien.

5 18. A method of preparing a compound of the
formula '
o)
_ '§>c"x
|
(CH,)
10 o g3 l 2'n
. HO—N !.! c': N o
I
b N
- éﬁ/"\;Ar

or the pharmaceutically acceptabie salts thereof,
15 wherein
n is 1 to 6; _
X is hydroxy, (C,-Cg)alkoxy or NR1R? wherein
Rl and R? are each independently selected from the
group consisting of hydrogen, (C;-Cg)alkyl, piperidyl,

20 (C4-Cg)alkylpiperidyl, (Cg-C1p0)arylpiperidyl, (Cg-
Cg)heterocarylpiperidyl, (Cg-Cqo)aryl(C,-
Cg)alkylpiperidyl, (Cg-Cg)heteroaryl (C, -
Cg)alkylpiperidyl, (C;-Cg)acylpiperidyl, (Cg-Cyq)aryl,
(C5-Cg)heterocaryl, (Cg-Cq0)aryl(C;-Cglalkyl, (Cg-

25 Cg)heteroaryl(cl-cs)alkyl, (Cg-Cqp) 2Tyl (Cg-Cqq)aryl,
(CG-Clo)aryl(cs-clo)aryl(Cl-cs)alkyl. (Cy-
Cg)cycloalkyl, (C3-Cg)cycloalkyl(C,-Cglalkyl, R°(C,-
Cglalkyl, (C,-Cg)alkyl(CHR®) (C;-Cg)alkyl wherein R° is
hydroxy, (Cl-cs)acyloxy, (C;-Cglalkoxy, piperazino,

30 (Cl-cs)acylamino. (cl-cs)alkylthio. (Cg-Cy ) arylthio,
(C;-Cg)alkylsulfinyl, (Cg-Cq0)arylsulfinyl, (C;-
Cg)alkylsulfoxyl, (Cg-Cqq)arylsulfoxyl, amino, (c;-
Cg)alkylamino, ((C;-Cglalkyl) pamino, (C;-
cs)acylpiperazino, (Cl—cs)alkylpiperazino. (Cg-

35 clo)aryl(cl-cs)alkylpiperazino, (C5-Cg) heteroaryl (C; -

e —
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mis 1 or 2; 10 pis Oor 1; and- ' . le

hydrogen, ((err]-C3)alkyl or (ferr]-Co6)acyl; an
Rlerr] are cWOP62A8pendent|y sel ect ed from the gr oup coﬁgfg{s ¢
hydrogen, ((err]-Clerr])alkyl, trifluoronethyl,

trifluoromethyl (Clerr]-Cerr]) alkyl, (Clerrgg 15 C[err])alkyl
(di fluoronethylene), (Cerr]-

RERRIIHL e vh oy é,;,,qﬁ{ s SR .
rr X gl‘l‘ e; Yy err

C err]) het er oar yPEBEE ”8[ ] o7 ( c

(Clerr]-Clerr])acy ) @iyl (cHYS) ;1ky1 wherein RS is piperidyl.

e e, S b e

hydr oxy( ([ er ] - CS)_@I)I!}TY]- '&g’]a errfCgB)al kyl, (derr]-
C6) al koxy( ([ err] eC§hetlded rﬂﬁﬁsé’éﬁyi(&ewg @;%&LL% |7e%err]
s

(&S "ol ] Coptamap it (e R cont oyl 412
y
(qerr]- C[err])ha ad,(q rmkyikom g bhrﬂmci]-): hlhm. (Cs-

(CLerr]-S5)al yl %Q%é%%m’s@n?&c@% tedeel 2

aryl sul fi nyRo( C[ r)]alm)l.al (S~ C(ﬂm}t@?(ﬁikgkiulkv&yl {cql ~err] -

ke kgﬂeri%ﬁ%ﬁﬂxf%w s b s g
al kyl ami no) 2 (J Se?PidL al HE ﬁ?FEF-éFm]'Fask} Wner(éisrr
Rlerr] is R00 og E{eni-lan_ﬂya[reksr](cir-e 9aQlkyl,

&
(errT G er ]y amagt Ed% @»% ??ar HEEY réFuyFsﬁ augil ((e;-
(Clerr]- qens])h@m1mmrb@)agk;1nmu riz gcor(ples)sauml or

wh :}
REPLACEVENT SHEEF OU0(C1-Co FiliyP WnBrEEaa gpal &%) axe emch gl or

R2 is hydrogen. @ndependentlypeleatedcsrarngheo SEP&PNFAmB\MFé-'r’é’rQ\ of i

hydroxy, Ar is 4njpdfugemhery]-of) 41rpEnoxepheqyharyl (c, -c )Ammd
according to cl a|@ e NeLeLn X
5-9

hQx |
4- phenoxyphenyl eLOraTy éﬁ& §6¥8‘ ralgsé gl Oﬁ‘lsy&llv\/?/e eﬁOL Ar -
: 20

R11R12y wherein R and R are each independently
selected from the group consisting of hydrogen, (C,-
Cg)alkyl, (Cg-Cyq)aryl(C;-Cglalkyl and (Cg-
'Cg)heteroaryl (C;-Cg)alkyl;

or R! and R2 or R? and Rlo. or Rll and R12
25 may be taken together ‘to form an azet;dznyl,
pyrrolidinyl, morpholinyl, thzanorphelxnyl, 1ndolzny1,
isoindolinyl, tetrahydroquinolinyl,
tetrahydroisoquinolinyl, (C,-Cg)acylpiperazinyl, (C,-
cs)alkylpiparazinyl, (Cg-Cyq)arylpiperazinyl, (Cg-
30 Cg)heteroarylpiperazinyl or a bridged diazabicyclecalkyl
ring selected from the group consisting of

* c L L] s *



i s 4-met hoxyphenyl or 4-phenoxyphenyl and R err] and Rerr] are taken

t oget-her twobdermssCerr]-Jerr])cycl oal kanyl, oxacyclohexanybCTnnnsk

t hi ocycl ohexanyl, indanyl or a group of the for mul a

*0.- [err] mherein Rlerr] is (C(Jerr]- C[errL)acyI (C[err]-C[err])aIkyI,
(C6- (err])aryl(Cerr]-derr])alkyl, '
(dJerr]-derr])heterdaryl (CJerr] - C[err ) al kyl or

(Cerr]-derr])al kyl spl fonyl. 9. A conpound accor ing to claiml1,
wherein nis 2, Ar et hoxyphenyl|
are taken togethe '

¥r_4- phenoxyphen N Rerr] and R err]
to fo | perazi err]- ) al Ryl pi perazi nyl ,
(Ce-Cerr])aryl [Aiperazin %r"(C[' rsk
Cl[err]) het eroaryl} »j- )al kyl p ﬁ 22 ien and e|tﬁ§“z?n R4 is not
hydr ogen or both and err] arefnot hydrqm@p 10. conpound

accordingcto clai rein nis & hox
4- phenoxyahenyl R e I s hydrogen or err] Co6) al kyl , R[err] S
2-pyridyl met hyl, 3- ridyl met hyl or 41pyridyl net hyl, an either R err] or
Rlerr] is not hydrog or both R3 and err] are-not hy ogen. 11. A
compound according to claim1, wherein'nis 1, Ar is 4-nethoxyphenyl or

4- phenoxyphenyl, R err] is hydrogen, R2 i's 2-pyr|dylnethyl, 3- pyridyl met hyl
or 4- pyridylmethyl, g@nd eithef Rlerr]por R4 is not hydr@gen or both R3 and
Rlerr] are not hydrogen. 12. k conpound according to claim2, wherein nis
2 Ar is 4-nethoxyphenyl, R err§y is hydrogen or (Clerr]-C6) alkyl and Rl err]
iIs Rerr] (C-Cerr]) alkyl eH1HeH]isnmmmu$Q W)

96/ 27583
10 (Caz)r
N
d e
wherein r is 1, 2 or 3:

15 m is 1 or 2;
' p is 0 or 1; and
Q is hydrogen,_tcl-c3)a1ky1 or (clocs)acvlo
R3 and R? are each' independently selected
from the group consisting of hydrogen, (C;-Cglalkyl,
20 trifluoromethyl, trifluoromethyl(C,-Cg)alkyl, (cq-
Cglalkyl (difluoromethylene), (Cq-
Cy)alkyl (difluoromethylene) (C;-C3)alkyl, (Cg-Cyq)aryl,
(Cg-Cg)heteroaryl, (Cg-C;,)aryl(C;-Cglalkyl, (Cg-
Cg)heteroaryl(C,-Cglalkyl, (Cg-Cqyplaryl(Cg-Cqgq)aryl,
25  (Cg-Cpq)aryl(Cg-Cyq)aryl(C,-Cglalkyl, (Cy-
Cg)cycloalkyl, (Cy5-Cg)eycloalkyl(Cy-Cglalkyl,
hydroxy(C,-Cg)alkyl, (C;-Cg)acyloxy(C,-Cg)alkyl, (C,-
Cglalkoxy(Cq-Cglalkyl, piperazinyl(C;-Cglalkyl, (C,-
Cg)acylamino(C; -Cg)alkyl, piperidyl, (C,-
30 Cglalkylpiperidyl, (Cg-Cqq)aryl(Cq-Cglalkoxy(Cq-
Cg)alkyl, Cg-Cg)heteroaryl(C,-Cg)alkoxy(C;-Cglalkyl,
(C,-Cg)alkylthio(Cy-Cglalkyl, (Cg-Cqq)arylthio(C,-

A



1 and either Rerr] or Rerr] is hydrogen. 6. A conmpound

according to claim4, wherein X is hydr oxy, Ar is 4- | &
o oPERASHPRR

or 4- phenoxYRR6RY38 7. A conpound according t

wherein X i8 5 al koxy, Ar is 4-nethoxyphanyl or 4-phenoxyphenyl.

8. A conpound according to claiml1l, egferein Ar S

.~ 4- met hoxyphenyl or 4-phenoxyphenyl and R err] and R err] are : t aken

:together to for QC&&y&L Qlog-dg x;&ﬂgtidlﬁﬂnyl(c -C )a!hy&cldngxanyl

gthlocyclohexanyé 14} %ii%. e pgfﬂ%{ 1
[err] 1@ 1( €rr aap) Fil(l%l C6-
C[err])aryl (C[ef—'rshmﬂ-r] d@qmo)( i! ‘P‘) @10 s)aiky FrP"'GF@r(I"-]:)'al Kyl
(qerglyah Kﬂ@l&i%ﬂnﬁ.&@(c 9c§)alky1 /(\(eﬂupound

! accordlng to cla n11 ere|

& n
- 4- phenoxyphﬁnylcs kﬁPﬂﬁi? S ot 'cs)‘lkﬁ}e ¥akgﬂ Fmgésﬁ§¥RF§ *&ﬁﬁ
- pi perazi ny: CR&Pr ke R2% o ®3IR2in\wheveinzkAY| andCREM pre] @adb ar !
¢ pl perazin
5 g[grr])he?erggrég%%?éhﬁQQﬁ%§rﬂﬁ%ﬁi %l%ﬁ?ﬁZFﬁ§I9r°u ?ﬁ tﬁf lﬂfcn 25
Rlerr] is not hh&ﬂuggnnor t+C§{iikﬂlanﬂC§¢615}lar;:ﬁgtcbyahﬁx&10r
10. A comy | - Al
4- et hoxyphenyl %ﬁp %&E?Pfélﬁég)hky\&erskngrol(ga Cg)althy 1S
(Jerr]- %}ﬂlkyﬁh%%‘{} py*& d#nﬁh%ﬂ%?lperaﬁgmdyl {Ferhyl or
4-pyridyl methyl ¢ %nﬁﬁlﬂwe&ﬂomtég -C )aeae&obﬁmﬁp&mm h 8 and

ert) e, 1ot B Hshnsparadtun,  ersro PR 0 iDL

e
hygigégnn :?; | s (Eg30g)hetmxtdntyl mpycguylhzm#ecnzinm morphdaldrawt hyl ,
and either Reri hl%ﬁ%gmdé @%M&@ﬂgn gg: m&%h Bwerdlmd Rlerr]

. are not hydrogen ound aim 2. wherein
A i s15- metifenfgiadkyleipreridyl. hﬁﬁsOSQo’GFYPBPEFFﬁﬁﬁﬂeH'qsﬂkyl and
Rlerr] is RerridGkdtrddeyiybpesiaykl enck-cy  rarpldic,ro,

Cg)alkylpiperidyl, (Cg-Cg)hetercaryl (Cq -
Cg)alkylpiperidyl or (C; -Cglacylpiperiayl;
or R3 and R%, or R20 and r?! may be taken
20 together to form a (C5-Cg)cycloalkyl, oxacyclohexyl,
" thiocyclohexyl, indanyl or tetralinyl ring or a group
of the formula

25

N
Las

wherein r1S is hydrogen, (Cl-cs)acyl. (C4-Cg)alkyl,
30 (Cg-Cpp)aryl(Cy-Cglalkyl, (Cg-Cg)heterocaryl(C;-Cg)alkyl
or (cl-cs)alkylsulfonyl; and
Ar is (Cg-Cygq)aryl, (Cg-Cg) heteroaryl, (Cq-
cs)alkyl(csdclo)aryl. (Cl-cs)alkoxy(cs-clo)aryl, ((Cq-
Cs)alkoxy)ztcs-clo)aryl. (Cs-clo)aryloxy(Ce-clo)aryl.
35 tcs-cg)heteroaryloxy(cs-clo)aryl. (C;-Cg)alkyl (Cg-
cg)hete:oaryl, (cl-cs)alkoxy(cs-cs)heteroaryl, ((cq-
cs)alkoxy)z(Cs-cs)heteronryl, (cs-clo)aryloxy(cs-
cg)heteroaryl, (C5-c9)hateroaryloxy(cs-c9)heteroaryl:

[
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WD 96/ 27583 - PCT/ US96/ 02679
- 60, - wo odr3vsggor phol i no, piperidino, pyrrolidino, (C errgermsos
C6) acyl pi perazino, ((err]-C6)alkyl pi perazino, (C6-

Clefr])aryl pi perazino, (Cerr]-Cerr])heteroaryl piperazino, (Cerr]-
Clerr])aryl ((err]-Co)al kyI pi perazi no of ?'C[err] Clerr])heteroaryl (Cferr]-
5 C6) al kyl pi perazino a eit her r Rl err] i1s not hydroge or
both Rlerr] and err] ageﬂh Lthatyg.n either r’rrRRr
according to cEArh)corkh arh:antnlx and 2% drei astdefined iy

wner oin Horr pepely B 2 or, % (¥ biEElantCi(ELs bsswivld(?robﬁwﬂ  di no,

( err] - err Fraprising Mmmﬂercmmkyfpm Lormmla C6-

Cerr])aryl pi perazino, (C5-Cerr])heteroaryl pi perazi no, (C6- Cerr])
aryl ([ ers] - C6) al kyl pi perazino or (C(err]-Clg])hgteroaryl (Cerr]-

C err])al kyl pi perazino and either R err] or e”] 1s not hydrogen 15 or
both Rlerr] and Rl err] are not hydrogen. - - 14. A conpound
according to claim1l1, wherein said co our(lmps sel ected from

2- (R) - N- Hydr oxy- 2- ((4- nmet hoxybe@zenerdl f'or! )PS nmor phol i n-4-yl -3- 20
oxopr opyl ) ami nol - 3- met hyl but yranmi de; ||

2- (R)-2-[ (2-Benzyl car banoyl etmi—)-(-ﬂ'!' C o C o N

met hoxyb&M®zenesul f onyl ) am no] - N- hydr oxy- 3- I4 \WI %yr am de;

2- (R) - N-Hydroxy-2-((4- 25 met hoxybenzeneBquonyI )/@ (pyridin- 3-
yl nmet hyl ) car banoyl ] et hyl ) am no) - 3- net hyl but yr am de;

-N- Hydroxy-2- ([4- nmet hoxybenzenesul fonyl ] [ 2- Pmet hyl pyri di n- 3-

Z'_ ?gt Eyl(%?r ?aﬁ%;) 2%’.' Lﬁ,glﬁmg ®4 "ELQY b“t ram dﬁf(fined above with
met hoxybonzendsUyl3f-clipie thy laminopropyl ) poethyil.narbod;midm.r foxyl i c acid,
tert-butyl eShydroxybenztriazole afa h{droNyThda®e) 2- | _(4'

2- (R

I



35 ‘met hoxybenzenesul f onyl ) ( 3- oxo- 3- pi perazi n-1--

yl propyl ) am no) - 3- net hyl but yr ani de hydrochl ori de;
2-(R) -2-[ (Benzyl car banoyl met hyl ) ( 4- WD 96/ 27583
PCT/ ,US96/ 02679 ) - -61- - - EEIETEY
met hoxybnzenesul f onyl ) ani no] N- hydr oxy- 3- et hyl but yr, amde Coa et

2- (R) -N-Hydroxy-2- [(4- met hoxybenzenesul fonyl]- [(2x m)r phol lﬂ a- 5
yl et hyl car banoyl ) net hyl ) am no) - 3- et hyl buééuam de; .
2- (R) - N- Hydr oxy- 2- ((4- met hoxybenzen | f onyl )([(pyri di n- 3-.

| met hyl b I | b t de
g ?E) g écgr T?irr]? |y|%|( qq%:”g E\L)uohglca on soé’ refers rt% sulfoxyhydroxamlc compounds

[ (et hoxybenggigg H&ﬁb@iﬁ@dlém@é%ﬂ ihRibitony! acﬁwg( The substrtuents R atthe methylene
oxopr.opyl ) am no) pr opi onam de N- Hydr ox (4-

phenoxybenz e SEHA mmesi te il'(ehgltrﬁgewf the sulignamido group in formula Yhave a structure
yl met.hyl carb t8

4 [ 4- et hoxygg%gée&ng'tg ke rﬁ?éoﬁdlﬁgh @M}Shﬁrﬂ\%c&ﬁpouws of formula | below.
yl - 3- oxopr opyl ) am nol - 1- net hyl pi-peri dene- 4- car boxylic acid.

hydr oxyam de; 2- (R) - N- Hydr oxy- 2- ((4- _ .
nmet hoxybenzenesul f onyl ) - [ 3- (4- net hyl pi perazin-1-yl)-3- 20 oxopr opyl)
am no) -3 -nethyl butyram de; 2- (R) - 2-[(2- Car boxyet hyI)(4-
met hoxybenzenesul f onyl ) am no] - N- hydr oxXy- 3- met hyl but yram de;

[ (2- Car boxyet hyl) (3,4- 25

di met hoxybenzenesul f onyl ) ami no] - N- hydr oxy- acét ani de;

2- (R) - 2-[ (2-Car banoyl et hyl ) (4-

met hoxybenzenesul f onyl ) am no] - N- hydr oxy- 3- met hyl but yr azi de;
2-(R),3-(R) -3, ND hydroxy-2-[(4- 3D

nmet hoxybenzenesul f onyl ) ( 3- oxo- 3- pi peridin-1 -

S et mamn Wla e b tesieve e memresabian

‘s
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_yl gropyl ) am nol ) butyram de; .. . et 2 (.R) N- Hydr oxy 7 'l e =l i

met hoxybenzenesul fonyl)[ 3- (rret hyI pyrl d| n- 3- i

%! met hyl car barmoyl ) propyi ] am no) - 3- net hyl but yram de; 35: '

2- (R) - N- Hydr oxy- 2- ( ( 4- met hoxybenzenesul fony1 ) [2- o~ e~ man
(et hyl car boxynet hyl car banoy!’) et hyl - ):arti no) - 3- ; ; °

'\ * 08"!

-63 - nmammmal, including a hunman, conrprising ,adm ar sterln’g";p’ sai d,ﬂamral
an anount of a corrpound of claim1 or a ph% ceutlcal |y acceptable salt
t hereof , effective |n treatl ng such a cond A .nmet hod of

preparing a CQRIKkY) %) l@,'l and (C -Cm}]hét&bhiyl(c,-cgfalkweand R®is R"O or

phar maceut | cal gccept a I sal L t'her eof is 1 to 6;

X is hydroxy, R( Wwhetein B ROd\R' oarempe mqeRsnmwéqudefm thegroup canssm:h

i ndependent |y %8 &R, W -

(O ependent) Y of ayﬁﬁp (DR, @, BDeFAICIARA ol (CY€, Midbdtoary!(C,-Coalkyt;

' and R? when taken together with the nitrogen to which they are attached
may form piperazinyl; _ '

or R' and R?, or R’ and R'®, or R'' and R'2 when taken together with the atom

to which they are attached may form an azetidinyl, pyrrolidinyl, morpholinyl,
thiomorpholinyl, indolinyl, iscindolinyl ,tetrahydroquinolihyl, tetrahydroisoquinolinyl, (C,-
Ce)acylpiperazinyl, (C,-Cy)alkylpiperazinyl, (C4-C,o)arylpiperazinyl, (C,-
Cs)he{eroarylpiperazinyl or a bridged diazabicycloalkyl ring selected from the group
consisting of |

N\\‘<CH2>,

(CH,) |
2 CCH,)
(CHy), (CH,
| ]
Q a
a b C

(CH o ~ CHa),

(
- (CH ' l
N

whereinris 1,2 0or 3; ,
mis1or2; ' _ h
pisOor1; and
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- | kyl pi peridyl, (Cs- err aryl pi peridyl, (deriheg HEET

_(CICEa(ra; ]r ; h((a:'E 2; LLZ ;II piypglr PS;: : y( 06g d eﬂ ]e; }g)ny!;{CFlaPr.] I >C/3[ err])al kaIIJF!'iASEMEMIS:HEET
(C5-Cerr])heteroaryl (Cerr]- C6)al kyl pi peridyl, ((err]-C6)acyl pi peridyl,
Eg[[er H - g[[ g; ; %@iaqﬂqe.( Gjone ]diﬁensél ) (migs CRagét’s disease and

err] -
(C[cfrr] % h(ca:'f er o#&ﬁé&ﬁ - 86')(:6%‘%& C%%rr %%zr.i/% %‘4 gmasm;%;?zm ol

err]-CerrB " :
(C3-C6) cycl oal kyl (C[err]'rﬁiﬁ@friéad:&ia ﬂe&&i(ﬁmefé&o aakub be g
SRR R R E i e R T G XL
(Jerr]-Co) acylmmetil{ FEBS QGewtays; h1891( C2eS; |199kcr])aryl thio,
(Qerr]-o5)al Like, (E0-Sh5THAAAT kbiyh btk ok s ERABEY1 10y
E(Cicgs]rr&?;%/m;f# OXy ?@?einflaq‘é PWaE?@#PEa!#:% iz szlsis -
(derr]- C[err]mkyéﬁwerazbeﬂ (6$8: %Séﬁ&aé | o8&l er &1 s£Peah ky! pi perazi no,
e A L ! | b S nopatno1 LZE?S@_ §11).  amal

peluding a numen. EGRiBYeh Sr'*éwnfaﬂmueaf%neéaé&sfrgfers to AR EBREicASAIRIYs

of a conpound of ¢ piTarnaceutTcar Ty accepladl e sdalt
t hereof , ef f ebavingmatrix metallo ishibiktory activityi (Theisubstiuents B at the methylene

met hod of pr eat%rubrkﬁta%hg& %)%nlq troj;er% Q\? the sulfonammé _group in formula | have a structure .

different from the corresponding -C(O)X group in the compounds of formula | below.

Summary of the Invention :
The present invention relates to a compound
of the formula

x REPLXCEMENT SHEET

o
\./ _
1 2 1 AUG 1998
(cn_z)n .
BT —
EO——N = C e C e N (o)
| l, \7
B R /s
o/ \A’-’

or the pharmaceut:ically acceptable salts thereof,

wherein :

n is 1 to 6; _ _

X is hydroxy, (C;-Cg)alkoxy or NR1R2, wherein .
Rl and R? are each independently selected £rom the
group consisting of hydrogen, (C,-Cg)alkyl, piperidyl,

- (C1-Cg)alkylpiperidyl, (Cg-Cyq)arylpiperidyl, (Cg-
Cg)hetercarylpiperidyl, (Cg-Cqq)aryl(Cq-
Cg)alkylpiperidyl, (Cg-Cg)heteroaryl(C,-
Cg)alkylpiperidyl, (C;-Cg)acylpiperidyl, (Cg-C,g)aryl,
{Cg-Cg) heteroaryl, (Cg-Cjq)aryl(Cy-Cglalkyl, (Cg-
Cg)heteroaryl (C;-Cg)alkyl, (Cg-Cqg) aryl(Cg-Cqp)aryl,
-(Cg-Cq.0)axyl(Cg-Cqq)aryl (Cy-Cglalkyl, (Cs-
Cg)cycloalkyl, (C3-Cg)cycloalkyl(C,-Cglalkyl, 1_15 (Cy-




[err] . or t he phar maceutically accept abl e salts thereof,
nis 1 to 6; X i's hydroxy,.({err]-Co)al koxy *ﬁ%ﬁ’i@ﬁ'fﬁgm
wher ein Rlerr] and R2 are each i ndepeﬁaent ly sel ected from t he

?ggfr]coggl) :1} Iky P%§£¥dro e?ég&% P{Bf%:%;ﬁ%ﬁo %[%el together

g[[err% g hfa':(elroarwiphpancuya;.lﬁeﬁce[c;er]w)aane,ﬂ-( qﬁu thanol, l]n'OPY ene glycol,
err])a i r
Co6) al kyl pi >r;efl gé?&g%%f'err aC?hrr acy gﬁ)g@ ﬁgg{é e
(Clerr]-Cerr])heteroaryl ! y‘ﬂ"’ég ’éﬂ E%é}'#"siﬁl‘“'.
C[err])het Lheka E]:-i@@hdaiu' Mﬁﬁcﬁjéa’nﬁ(ﬁtﬁ onarybe)
eror 3T

Gerr)e q?”?i?%’% e%a%%&lﬁﬁé%” A 45 B Aty %ﬁ;d:en: is

err])cycl oa erT -
?éal kyl, y (C[ern]suﬁp.&yr preparedCHRSOIUbia@isof my me\m cecnmnpsnd] S
oy, (SLerks “EHe #’*%%er?‘ﬁ“‘%ﬁf‘i iqe“‘m ""Trr “Q'B?r?ﬁ“*ﬁ"f*" i

(derr]-derr]) arkjns @aiespys pToRYiens |ghy The
Cerr])al kyl sul § &wous( So14t3idns ancerd fmyéuieéb aﬁﬁlﬁtéh and

Co6) al kyl am [
e oo cbuftsned, crba e A% h oo A [Shenter shan 8, 1f
Cerr])aryl ( ehb]cquﬁy] e d it ﬁﬁgﬂdncdiluent £irst rendered

ég[webrs]%%%;]g) fi%to on:.cy ! (CEl;eer J agueous VRJ?t%:?gég are 3uitab1e

C6) al kyl pi per aZiimeravensus iinjecticnpyrpeses; The pilyrpalnsisps are

pyrrolidino; R6 g((lehie @zalﬂéraiﬁféﬁia: intEhBhsbndhky hndCHRO)
(Cerr]-cC6)al kyl wherein R eryr]

(Cerr]-c6)al kylﬂmféﬁﬂﬁﬁ‘mﬁ( G@Iﬁ%?£?‘§ ’ﬁ%?ﬂ%?r dyFbeBrgppratign of o/ 1)
aryl ([ err] - C6) aliy | 4tigus i sblutidhs ctitider steriXpecohiibieioneadyl miepeildy| -

o ST eEL S AR A Sl SR AP e
(06 Clerr])aryl Mm]t@@hﬂakglsh{.@gﬂr}n the art.
The present invention is illustrated by the
following examples, but it is not limited to the
details thereof.

| EXAMPLE 1

2-(R) -N-Hydroxy-2-[(IV- methoxybenzenesulfonyl

(2 -morphol in-4-yl-2- oxoethxl }aminol -3 -methylbutyramide

To a -aol_ution of D-valine benzyl ester
hydrochloride (2.4 grams, 10 mmol) and triethylamine
(2.5 grams, 3.5 mL, 25 mmol) in water (50 mL) and 1,4-
dioxane (50 mL) is added 4-methoxybenzenésu1£onyl _
chloride (2.3 grams, _ll.mbl) . The mixture was stirred
at room temperature for 1 hour and then most of the
solvent was removed by evaporation under vacuum. The
mixture was diluted with ethyl acetate and was washed
successively with dilut;é hydrochloric acid solution,
water and brine. The organic solution was dried over
magnesium sulfate and concentra.ted to leave N- (4-
methoxybenzenesulfonyl) -D-va.l:.ne benzyl ester

____.__.Q-ﬂ-a—— -
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C[érr]..);heter‘oaryr (C[err]-0B)al kyl C6) al kyl th .
 06)al kyl, (C6- C[err])ary}thrL?qgrr](g&e;lr] | )?qgrr]lO(qerﬁéPLA&PMENTSHEET
: C[err])al kylsulflnyI(C[err] CG)aI kyI (C6- err])arylsulflnyl(qerr]

B e Gl et 0

amino(Clerr]- C[@g)ré;hykgipe¥iﬁﬁlt]8@e EFQ{-%r err] )al kyl
((derr]- 15 ?Olég ﬁ’d}i C@o‘: L )aBPR[(c LL‘M%I”](CQG) al kyI
or er r :!(X g Eggi[ gl ﬂ:yi r each
i ndependent ly s%ﬂa‘%? ﬁr‘P -G ﬁé) hsr B rogen
ECC:[[err% CC:[G) al ]kyd: )al®yl] eqe )-e g)&ﬂrmmemiac )’hlk}!li, (C -

err err a 20
Rlerr[]Rerr]N %#ﬁy%'éﬁ' gg?i é Fﬂqéagggﬁ ?irele i-%éent ?E.LQ‘.\RE

sel ected from t®g) atkswdb, c6AsrCi) AY ﬂ-ﬂﬁ}épagér‘clc'egéﬁg}‘ylc ‘C6) al kyl ,
(C6- C[err])ryl( erahfﬁﬁkls&&neg égbauk]n hﬁ: cg}- ryl
rr
F

(Cerr]-06)alk
Rlerr], or R[er?‘}u-narﬁelRFe?FP-kﬂr' (ancséaigw
azeti gr InyI 5 )ay_kymhmdnay (cgeC hellhmtl yla.;l.hyridulrr nyI
i soi ndol i ny y hd.|00 quinal i nyl ,
(Cferr]-06) acyl égaﬁg gﬁl) ?’ 9’ where a |pera?|§'-%y:éa%%
f)Cqu gr(rj])ar;t/)l pnﬁependnl;ut;ty(e[eam]tedsc:l:omcp:éer J-p’QrePz‘-r nyl or a
ri dged di azabi y - selected .k tlre - NaEnd f
o oged oL fyak8gely! (c;-cgralRF15e!RY eqorawub.q P§I/1tgs /0267rgng 0
“65 - . "(Cg-Cg)hetercaryl(C;-Cglalkyl; anc R®
RI1R12N wherein R*! and R*? are each independently
selected from ‘_l:he group consisting of hydrogen, (Cq-
Cs')a.lkyl. (Cs-clo)aryl(cl-cs)alkyl and (Cs-
C9) heteroaryl (cl-cs) alkyl:; .

or R' and R? when taken together with the nitro ogen to which they are attached .

may form piperazinyl;

or R! and Rz, or R? and R0, or R and Rr12
‘may be taken together to form an azetidinyl,
pyrrolidinyl, morpholinyl, thiomorpholinyl, indolinyl,
isoindolinyl, tetrahydroquinolinyl,
tetrahydroisoquinolinyl, (Cq-Cg) acylpiperazinyl, (Cq-
Cg¢)alkylpiperazinyl, (Cg-Cqp)arylpiperazinyl, (Cg-
Cg)heteroarylpiperazinyl or a bridged diazabicycloalkyl
ring selected £rom the group consisting of

N
(cxz) .
(cnz) .
N
o
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[err] . - . d - . : e whereinr is 1,

2 or 3; 15 mis 1 or 2; . ' ~pis 0or 1; and

Qis hydrogen, (Cerr]-C3)al kyl or (Cferr]-0C6)acyl; HEPLACEM@@TWET
"Rlerr] are each independently selected ~ _ gg fr;_omthe group consisting o
hydrogen, (Cerr]-Clerr])al kyl, 20 trifluoronet hyI

trifluoronmet hyliqngﬁ,\_guﬁ}r rRAChe' RR- is h (di fl uor onet hyl ene) ,

o o SR s ST o s e 48

C[ err] het er oar yhy@foxy) - E[reli.s] Baimerhoxyphediyd: dr) dA-phe@®xGphedyly y1l, 25

| |
(ngw Ogl[ﬁ;lr]) ry (C[err Wﬁi%féﬂ&ﬂw whérein X is
hydroxy(d err] - E:G)‘a?‘l(yl ( &s &- -RhenaRxphenyderr] -
G T e o e e
[ err])al kyl pi p&Pi %yf‘%’% g,:y%f‘.-( aﬂeer u"é}fffﬁb)&ﬂﬁ%r rTnd ®* are
E:?J)l alcgg . Ger rpaper mpymmglqmrﬁqg-q@rqﬁqgwmﬂer - ]ca) alkyl,
06/ 27583 gigﬁatzm;s&iﬁ thilocy "E’&m’h} Haddtny girfuésg%roz%m

| o e

N

]

g15

wherein RY® is (cl-cs)acyl, (cl-cs)alkyl, (Cg-
- Cq9)azyl (Cl-cs)alkyl. (Cg-Cg) heterocaryl (Cl-cs)alkyl or
(Cl -Cg )‘a.lkylaulfonyl .

9. . A compound according to claim 1, wherein n is
2, Ar is 4-methoxyphenyl or 4-phenoxyphenyl, Rl and r?
are taken together to form piperazinyl, (cl - .
Cs)a}kylpipera.zinyl, (Cg-Cqyp)aryl piperazinyl or (Cg-
Cg) heteroaryl (Cl-cs)alkylpiperazinyl, and either R3 or
rR? is not hydrogen or both R3 and ®? are not hydrogen.
io0. A compound according to claim 1, wherein p is
2, Ar is 4-methoxyphenyl or 4-phenoxyphenyl, rl is
hydrogen or (Cl-cs)alkyl, R? is 2-pyridylmethyl, 3- -
pyridylmethyl or 4-pyridylmethyl, and either R3 or R4
is not hydrogen or both R> and rR? are not hydrogen.

11. A compound according to claim 1, wherein n is
1, Ar is 4-methoxyphenyl or 4-phenoxyphenyl, R is
hydrogen, R? is 2-pyridylmethyl, 3-pyridylmethyl or 4-
pyridylmethyl, and either R3 or R? is not hydrogen or
both R? and R% are not I\xydrogen.

12. A compound according to c¢laim 2, wherein n is 2 Ar is
4 -methoxyphenyl, R* is hydrogen or (C,-C;) alkyl and R* is R®

(C,-C¢) alkyl wherein R°* is morpholino, .
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- 66 ~ : C[err])alkyl, (derr]- C6)a|kylsu|f|nyI(C[err] Clerr]) alkyl,

C6- . aryl sul-finyl -.Cp)al k

EC[err] C[g[r(ra ;LI) k;lrgulsrongllny((qﬂ]r‘] el C%/err])al kyl , REPL@EMENT SHEET
(derr]-derr])arylsul fonyl (err]- C6) alLkgh, .am no(Clerr] -

Cerr])alkyl, (Cerr]-C6)al kylamno(cerr]- C[err])alkyl ((derr]- 5
derr])al kyl m aekaat], caakaGaiagkyl hudae," HombSieiny Cldinadt e to

K N h

ndependent |y BB BcPATRRLOAR, RBEIRSL S5 'aﬂsc'%w #ﬂd"" Al F R

(Cd err]-C6) al kpharggpenthicaldyr pmept(abﬂre(:@?d-ltkyﬂheﬁeof. effective in

(C5- C[err])hetg g?%kxéc;u gj%ﬁqiog[err] (dJerr]- C[err])al kyl 10
I.S rr

wherein Rlerr] err | pi perazino, (e

Clerr])aryl pi p&Bazi no, ﬁﬂgm)ﬂ [ﬁ%%(?f (Berr] -

C err])al kyl pi pek@alao, (C[err] Cerr])aryl ((err]-derr])al kylplperazmo
(derr]-derr])heteroaryl (err]-C6)al kyl pi perazi no, norpholino, -

t hi onor phol i no, pi peridino, pyrrolidino, pip dyI
(derr]-derr])al kyl piperidyl, ((err]- C[errﬁ}rd/fplperldyl (derr]-
Clerr]) heteroaryl pi peridyl, (C6 C[_err])aryI(C[err] C6)

‘al kyl pi peridyl, (Cerr]- C[err])heteroaryI(C[err(]cg)

C[err])alkylplperldyl or (CJerr]-C6)agyl pigeridw 2 " or R3
and Rerr], or R0 and Rlerr] may be tjpken |20 oget her to forma

(C3- C6)cyc|oa| kyl , oxacycl gpes N = C —thidewciohexyl , 0 ndanyl ot

tetralinyl ring or a group ]of the forlul a rrj wher ei n
Rlerr] is hydrogen, (Cerr]-Cermig)acyl, (@%rr]-%)? |, 30
(CJerr]-Cerr])aryl (Cerr]-C6)alkKyl, (Jerr]-derr]) ;ét}e*s?r‘yl
(derr]-derr])al kyl or (Cerr]-06)alkyl sul fo®l; .

Ar is (Co-Cerr])aryl, (C[err] C err]) heteroaryl, (C[err} |
C6) al kyl (C6- | k CG

Co) al Kixy) 2( G 8 9% SHATRRGARtARsHY AaqSP e AR (Peraotey a5
(derr]- C[err]).&lﬂﬁ:ﬁﬂryloxy(% Clerr])aryl, (C[err] Co) al kyl (Clerr] -
~Clerr])heteroaryf, (C[errx% s)fé(é)Xé/_(C[el’l’] C err])heteroaryl, ((C[err]-

06) al k 2 Het 06- | -
G or 1 el or oyt (G or 1 43 crroner or Sopadorariciar 19= GRETET ) Wheebar i

Rl and R? are each independently selected from the
group consisting of hydregen, (C,-Cglalkyl, piperidyl,
(Cl-cs)alkylpipéridyl,'(CGQClb)arylpiperidyl,'(cs-
Cg)hetercarylpiperidyl, (Cg-Cyp)aryl(Cq-
Cs)alkylpipe:idyl, (Cg-Cg)heteroaryl (Cq - .
Cg)alkylpiperidyl, (Cq-Cg)acylpiperidyl, (Cg-Cqg)aryl,
(Cg-Cg)heterocaryl, (Cg-Cq4)aryl(Cy-Cglalkyl, (Cg-
cg)heteroaryl(Cl-cs)alkyl, (Cg-Cqp)aTyl(Cg-Cqyq)aryl,
(CG-Clo)aryl(C5~C10)ary1(Cl-cs)alkyl, (Cq-

. Cg)ecycloalkyl, (C3-C6)cycloalkyl(Cl-cs)alkyl, RS (c,-
Cglalkyl, (C,-Cg)alkyl(CHR®)(C;-Cg)alkyl wherein R® is
hydroxy. (clocs)acyloxy, (Cl-cs)alkoxy, piperazino,
(Cq~Cg)acylamino, (C,-Cglalkylthio, (Cg-Cqq)arylthio,
(C,-Cglalkylsulfinyl, (Cg-Cqp)arylsulfinyl, (Cq-
Cg)alkylsulfoxyl, (cs-clo)arylsulfoxyl, amino, (Cq-
Cg)alkylamino, ((Cy-Cglalkyl)gpamino, (Cq=-.
Cs)acylp;perazino. (Cl-cs)alkylpzperazzno, (Cg-

: Cyp)aryl(c,-Cglalkylpiperazino, (Cg-Cg)hetepoary BEP 1 IFM SHEET
2 1 AUG 1998°
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CH QRLerr])

with the proviso that when either

Cmr] wher eiworbb avredueenis, Rigpesry
err;or R2 is hydrogen, 'pepgmplBueas o) kyl or benzyl ;
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