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B- SULFONYL HYDROXAM C ACI DS AS MATRI X METALLOPROTEI NASES | NHI Bl TORS FI ELD
OF THE | NVENTI ON 5 The present invention relates to novel B-sulfonyl

hydr oxam ¢ agj phar maceuti cal conpositions containing to
i3 ety s,

the nethod o hem The conpounds of the invention are’l s of
matrix nmetal | oproteinases involved in tissue degradation. 10

BACKGROUND OF THE | NVENTI ON Lg§§(_ o8 ng[?' ggm gntegrity occurs in
many di sease processes, includin o%%eoar irlelj [ s,é%ltgarsratoi d arthritis,
septic arthritis, ost eopéﬁiMéTBDgMMdﬁP&QﬂB‘}IUQSE,S INJHBITORS ast asi s

(i nvasion and growh), periodontitis, gingivitis, corneal ulceration,
dermal ulceration, gastric ulceration, inflamation, asthma and 15 ot her

di seases related to connective tiF4ELR QREEEJNVEINNTION t hough there is a high

[ ECi dence of thﬁse ﬂieqﬁa@gs iﬂv@nﬁd}ﬁreqia&yﬂoqmel paacontogyl E}Jagdxamf@am, {o][ eat nent
that prevents the tissu amage that, occurs. si der abl.e nes

Seronti f1c evi BRATEES R GREOT A SRIHTE R P00 o hok-RAPad o, them.

met al | opr ot ei nélsecopdyvirsds afthe inveytisrsanedshibitars lbf mat:dx mietudlopwrainmmes mnolvadls a
consequence th.';1 thi?ititp io%f t hese enzynes 20 has becone the target for

t herapeutic i nt é%s\?"é% TN {see Matrisi an, L. M, Bases, Vol. 14, pp 445-463

(1992); Enonard, H. et al., Cellular and nol ecul ar Biol ogy, Vol. 36, pp
131-153 (1980); Docherty, A ﬂACRGR@UI?)é)F’fﬁE%N@E‘NTIbNe Rheumatic, Vol.

49, pp 469-479 (1990)). Hydroxam c acid derivatives are a class of known
t herapeuti cal | y actliogeofzgnnepkipe tipsygiintegritysocayrs in mapy digeasenypeepssgdncluding

Ir: efer encels i nEasb@aﬁ,hﬁtigi ?eﬁ?sagm?@hﬁ?g,iseﬁ%e @{O%rk%ﬂ E’%mm&fima‘je” vatives.
or exanpl e, European Patent Publication O, , . discloses ..

aryl sul f onani d??i‘?gﬁ'gf‘f”t‘i&f’%?ﬁ "P%E%ﬁ‘?‘@s‘ae i® 8 erRvEh) |P°8%‘ﬂ’ i gingivitis,

met al | opr ot ei naseeal nlkeldatiboy dermhinblesration, gastric Ridekatival inflamNegion\M3tkihd 3hd? 75
and WO 95/ 3327 ' ) . ] i d xylic,acid 30
Ger vat i veaSucpdh Siadatefied ANBMAR.L UL AR BuA, Wile HalRi's hEnd

ref erences r el iatidence of thepo Aispasarinmthgrdsxelened warldd thergirenacispgtmenuthabf t hi s

invention are fevéks BRdidhe Bimbde thaOsicils! dhRigtradlé ifnRB sMicibacllY diigeREl C
acids in that the uzggtlr nltrﬁ&gn atomis replaced by a c n_atom The

i nventi on pr oviPeeatediptk sheppirpled connactive mapx getalioproreipase (MAIPs) activity i,
conpounds of tfespoREiBReaBE tHeBagidgh, Qihdi 43MH ddnbequeideQHS iiiEYibE of thesdnziifes

20 has become the target for therapeutic intervention (see Matrisian, L. M., Bases, Vol.
14, pp 445-463 (1992), Emonard, H. et al., Cellular and molecular Biclogy, Vol. 36,
pp 131-153 (1990); Docherty, A. J. P. et al., Annals of the Rheumatic, Vol. 49, pp
469-479 (1990)).

Hydroxamic acid derivatives are a class of known therapeutically active

25 MMPs inhibitors and there are numerous references in the art disclosing a variety
of hydroxamic acid derivatives. For example, European Patent Publication
0,606,046 Al discloses arylsulfonamido-substituted hydroxamic acids useful as
matrix metalloproteinase inhibitors. International Publication Nos. WO 95/35275
and WO 95/35276 disclose sulfonamide hydroxamic acid and carboxylic acid

30 derivatives useful as matrix metalloproteinases inhibitors. All these references
relate to sulfonamide hydroxamic acids. The compounds of this invention are novel
and distinct from all other sulfonamide hydroxamic acids in that the usual nitrogen
atom is replaced by a carbon atom. The invention provides sulfonyl hydroxamic acid
derivatives.

35 The compounds of the present invention inhibit various enzymes from the

matrix metaliloproteinase family, predominantly stromelysin and gelatinase, and
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matrix netall oproteinase famly, predom nantly stronelysin and gel ati nase,

and -1- WD 98/ 13340
PCT/ US97/ 16348 or pharnaceutical acceptable salts thereof wher ei n Rl is a)

err]ferr “ g) err][err] alkenyl, 5 err
gl[kynlll[ ] %5% rr])[gr]-]c%err}[err] Zycloal kyl, e) F%-l ,]f)
-(CHZ)h-aryI substituted with (Jerr] alkyl, C[err][err] al koxy, halo

(Ng—l[ere;]r] ) [ gr:;é p%agpl,acg{mﬁ%\gc%pt?%ﬁﬁéﬁs %ﬁwéﬂf}%‘ﬁ“r ut ed with err] alkyl, or

halo; R2 is a Riis derr][err] alkyl, b) Clerr][err]alkyl substi t ut ed
wth onetothree%alo lC2:l\£ﬂkquerr] -CF[err], 15

-N(Rlerr])[err] R[err“]' OH, ) C[err][err] al kenyl , d)
Cerr][err] al keny‘? su&{tmt%k@ér,vmth one to three halo, -CN, -NO2, or -CF3,

e) Cerrm[err] @I kyr%m,{m err]ferr] alkynyl substituted with one to
three hal o, -CN, ‘%{ g) -(CHerr])[err]-Cerr]
cyctoal kyl, h) )CH[ e&{}fﬁ)ﬁ 8-8]"1’ aé‘ﬁli cycl oal kyl substituted with one to

three Cl4 aI kyl, Q)err]-{(m ,}a@lkoxy, or halo, i)

(ot orr])torr - oty ) Gl e SRR Cute v Coa HEh ol N2 hr ce

Cerr][err] alkyl, 25 -CFg, -CN, or -N(C{J, ellyhaxy, or hal o, k)
-(CHerr][grr], -aréﬂ 1cH ) Sl g rl-aryl substituted with one to three
Cerr]ferr] aIkyI derr %ﬁé al koxy, -CF[err OH -NJerr], -CN,
“N(R[err])[err], -BR er z);shztéﬂbqt(tqeérm}h u@l%v) orh@e=O) R err],

R, is
a)  Cy o alkyl,
b) C,.12 alkyl substituted with one to three halo, -CN, -NO,, -CF3,
15 -N(Rg),, -SRg, or OH,
c) Cy_19 alkenyl,
d) C,_;2 alkenyl substituted with one to three halo, -CN, -NO,, or -CF,,
e) Cy 10 alkynyl,
f Cy_10 alkynyl substituted with one to three halo, -CN, -NO,, or -CFy,
20 g «(CHy);,-Cq_g cycloalkyl,
h)  «(CHy),-Cg g cycloalkyl substituted with one to three C,_, alkyl,
C,.4 alkoxy, or halo,
i) «(CHg)),-Cg g cycloalkenyl,
i -(CHy);,-C4_g cycloalkenyl substituted with one to three C 1-4 alkyl,
25 C,.4 alkoxy, or halo,
k) -(CHy)y -aryl,
1)) -(CHg);-aryl substituted with one to three C 1.4 alkyl, C,_, alkoxy,
-CF3 -OH, -NO,, -CN, -N(Rg)y, -SR3,-S0,(C,_4 alkoxy), -C(=0)Rg,
or -NC(=O)R,,
30 m) -(CHy)y, -aryl substituted with one to five halo,
n) <(CHg)y-het,
o) -(CHpg)p-het substituted with one to two C;.4 alkyl, or halo,

Q -(CHy),,-Q substituted with one to three C,.4 alkyl, C,_, alkoxy, halo,
35 or phenyl,

r) -(CHp);-X-Ry, optionally the -(CH,);- chain can be substituted with
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or -NC(=O R3, 30 m -(CHerr])[err]aryl substituted with one to
five halo, n) -(CH err])[err]-het, o) -(CH err])[err]-het substituted
with one to two Cferr][err] alkyl, or halo, p) -(CHerr])[err]-Qerr] q)
-(CH[err])[err&Ss"soubstituted with one to three (Jerr][err] alkyl, Cerr]

al koxy, hal OO or phenyl, r) -(CH err])[ ePCTURITY6MS, | |
optionally the -(CH err])[err]- chain can be substituted with -3- WO
98/ 13340 PCT/ US97/ 16348

Clerr][err] alkyl or pheadf! ghphepyh yhichip tpocagbessypatituted Wi 6p8 % one to
three hal o or (C[err]-[thred hald byC, ,atky§lor -(CH err])[err]CHRlerr]Rerr]; R3
is b5 a) ) bCH _ g -[err] alkyl, c¢) -(CH err])[err]-phenyl,
or d) -(CH[err])q'Ferr -p??ény Sibstituted with one to three err]-[err]

al kyl, Clerr]Rqierr] al koxy, or halo; 10 X is a) -0, b) S(=O)[err]-,
c) -NR7-5 d) ap(=Ogferr]NRferr]-, or 15 e) -C(=0-; Rerr] is
a) H b Cerr][err]_al kyl, O -(CH err])[err]-phenyl, 20 d)
-(CH[err])[err]-phbnylcsmeg‘ﬂ'tuted with one to three CJerr]-[err] alkyl,
Clerr]-[err] al kogy, hmﬂz);,mﬂl,rdn or-CN, or

d) -(CHy),-phenyl substituted with one to three C,.4 alkyl, C; , alkoxy,

or halo;
10 Xis
a) «O-,
b) -S(=0)j'.
c) -NR7-,
d) -8(=0),NRg-, or
15 e) -C(=0)-;
Ryis
a) H,
b) C,.4 alkyl,
c) «(CHy);,-phenyl,
20 d) -(CHy)j,-phenyl substituted with one to three C;.4 alkyl, C;.4 alkoxy,
halo, -NOy, or -CN, or
e) -(CHy)y-het;
Ry is
a) C,.4 alkyl, or
25 b) -C(=O)Rg;
Rg is
a) -C(=O)Rg, or
b) <(CH,), C(=0)Rg;
R,is
30 a) H,
b) C,.4 alkyl,
c) -(CH,),-phenyl,
d) -(CHy);,-phenyl substituted with one to three C,_, alkyl, C,_, alkoxy,
or halo,
35 e) -C(=0)-R;,

3, -S(=0)yR5, or



e) | ( [err])[err]-het; Rlerr]is a) Cerr] alkyl, or 25 b)
-(=OR3; R6 is a) -C(=O R3, or b) -(CHerr])[err]C(=O R err]; Rerr]

is 30 a) H, b) Cerr]-[err] alkyl, c)

-(CH[err])[errL’ henyl, d) -(CH err])[err]-phenyl substituted with one to
t hree C[err‘}’ g F3]‘°al kyI Cerr]-[err] al koxy, or hal o, 3FCT/USII63E)
-C(=0 - R3, -S( O)[err]R[err] or -4- WO 98/ 13340

PCT/ US97/ 16 8 hence ef ul for he treat nt .of matrix netall
endopr ot ei n cﬂ%éﬁg‘i%&gﬁt’%mﬁﬁ@ém%?‘gt GRigPropEingas §?a§es(*?‘ﬁ%é§| on
and grow h) osﬂ!a{:duﬁﬂ@ Natriot metag'taigi (itiviabion and gmah) pedaioatitiogzingieitisnl

ul ceration, St cer d ases
related to cC 5{:’5%%93&1 7 ssue elﬁérrgé&flrég%h g‘?‘i"f\ﬁ?@m g&%@ﬁ
following r MmemmmgosmctlmwsuhﬁdmﬂMm aci d derivatives.

I nternatignal Publication No. WO 95/09841 discloses hydroxanic acid

conpounds useful as inhibitors TNF and matri x netall oprotei nases. 10
I nternational Publication No. INBORMATION DISCLOYIRE hydr oxani c aci d

conpounds ulslef ul TRa IRy fefdrendek disblBIéLHulfﬂ r}@an&a{nﬁ%ﬂf dé¥vagyé&st i on and of
et P g e il S, Bl ol SEumh st S o1 2ascs
i nvol vi ng ticompeustizaisefitihs fuhibitors TNF and matrix metalloproteinases.
10 International Publication No. WO 93/20047 discloses hydroxamic acid
compounds useful as inhibitors of tumour necrosis factor production and of matrix
metalloproteinases.
International Publication No. WO 90/05719 discloses hydroxamic acid
compounds useful in the management of diseases involving tissue degradation
15 and/or the promotion of wound healing.
The hydroxamic acid compounds in the above identified references have an
obligatory peptide backbone. The compounds of the present invention are distinct
from the above noted references in that they do not have a peptide backbone.
The European Patent Application EP 0780 386 Al discloses matrix
20 metalloproteinases inhibitors useful in the treatment of mammals having disease
states alleviated by the inhibition of such matrix metalloproteinases.
International Publication No. WO 97/24117 discloses substituted aryl,
heteroaryl, arylmethyl or heteroarylmethyl hydroxamic acid compounds especially
useful for inhibiting the production or physiological effects of TNF in the treatment
25 of a patient suffering from a disease state associated with a physiclogically
detrimental excess of tumor necrosis factor (TNF).

SUMMARY OF THE INVENTION
The present invention provides novel compounds of formula I
30

O H H

N7
HO< N’U\'/c\,S”\o
H 0% R,
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15 and/or the pronotion of wound healing. The hydroxam c acid conpounds in
the above identified references have an obligatory peptide backbone. The
conpounds of the present invention are distinct fromthe above noted
references i\g tgg(%(;hey do not have a peptide backbone. The European Patent
Appl i cation g 8% 386 Al discloses matrix 20 netall oprot"éi'r 348

I nhi bitors useful in the treatnent of mammal s havi ng di sease states

al l eviated by the inhi b'¢]' of such matrix metall oproteinases.

I nternational Publ®cat i'%"‘bﬁﬁg "WO 97/ 24117 discl oses substituted aryl,
heteroaryl, aRyksrethyl or heteroaryl methyl hydroxam c acid conpounds

especi al |y usef ul J)or ibcwhiﬂé]i ng the production or physiol ogical effects of
TNF in the.treatnent 25 patient suffering froma di sease state

associ ated with a Bhysi-@&Htay-ehenyl otiet ri ment al excess of tunor necrosis

factor (TNk). SUMRY Gl HeYEMbL (i tdd \RitR 088 € EhreEEN NG A CMiglgs novel
conpounds of forma IQ:? -Ep‘gxgr] - 2- VO 98/013340r ERelih 04 &5

PCT/ US97/ 16348 g) - CPE err]; Rerr]is a) Clerr]-[err] alkyl, b)
-(CH err]) [ er idyt ghRéhbearbBiyclie, or bicarbosyelic arobdatl @kdidty] err] - phenyl substi t ut ed

with one to three err]-lerr]l al kyl, rr | koxy,,or. halo; aryl is
monocar bocycl 718 8&%(%’%? lg?f PP?’?"M&’E“M%W&%Q?“?% ong. wttg' ‘%G—t‘fﬁsﬁber ed
unsat ur at ed hedeteddyeh tie grouge tonsizting nfoxygen, inftrégencandisudfus; sel ected fromt he

group consjisst ¢ 0 X ' : ' -
10- ms\rrberzl sg?%?a{oe%%%%% I'C %?t%cﬁg\%o%ygégng(%% ﬁ%‘%é’tatéﬁ‘és sel ected
from the grougelestedsrae theggronp esnpigting ofipayeen dvitrogendand $lfur; [err]is O,

1,2,3,4, 50366, 1,8 94,5 év63ide, £:26371,% 8,7,% 918 Andh&fisld, g, b2l or2.

The conpounds of 'the present invention inhibit_various enzynes fromthe
e compounds of the present invention inhibit various enzymes from the

matrix metalloproteinase family, predominantly stromelysin and gelatinase, and
15 hence are useful for the treatment of matrix metallo endoproteinase diseases

DETAILED DESCRIPTION OF THE INVENTION
For the purpose of the present invention, the carbon content of various
hydrocarbon containing moieties is indicated by a prefix designating the minimum

20 and maximum number of carbon atoms in the moiety, i.e., the prefix Ci-j defines the
number of carbon atoms present from the integer "i" to the integer "j", inclusive.
Thus, Cy_4 alkyl refers to alkyl of one to four carbon atoms, inclusive, or methyl,
ethyl, propyl, butyl and isomeric forms thereof.

The terms "C; , alkyl", "C, g alkyl", "C, ;o alkyl", and "C, ;4 alkyl" refer to

25 an alkyl group having one to four, four to eight, one to twelve, or one to eighteen
carbon atoms respectively such as; for example, methyl, ethyl, propyl, butyl, pentyl,
hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl and their
isomeric forms thereof, preferably an alkyl group of R, having four to eight carbon
atoms, and an alkyl group of R, having one to eight carbon atoms.

30 The terms "Cy, ;o alkenyl" and "C, g alkenyl" refer to at least one double
bond alkenyl group having two to twelve carbon atoms respectively such as; for
example, ethenyl, propenyl, butenyl, pentenyl, hexenyl, heptenyl, heptdienyl,
octenyl, octadienyl, octatrienyl, nonenyl, undecenyl, dodecenyl, and their isomeric
forms thereof, preferably an alkenyl group of R, having four to eight carbon atoms,

35 and an alkenyl group of R, having two to eight carbon atoms.

The term "Cy ;o alkynyl" refers to at least one triple bond alkynyl group
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matrix netall oproteinase famly, predom nantly stronelysin and gel ati nase,
and 15 hence are useful for the treatnent of matrix netall o endoprotei nase
di seases DETAI LED DESCRI PTI ON OF THE | NVENTI ON For the purpose of the
present invention, the carbon content of various hydrocarbon containing

moi eti es | sWORS3HP ed by a prefix designating the nini mumBEUSEA&MRXi num
nunber of carbon atons in the noiety, i.e., the preflx Clerr]-[err] defines
t he nunber of carbon atops present fro the integer "i" to th nteger "j",

i ncl usi ve. TRERDE tHotoMelne caghop atorpy,such as; fop, pragpple, PS5l PrOBAR o EHE ns,
i ncl usive, Oﬁeﬂtﬁmyﬁexyﬂﬂhudwmml btth&ibnﬁn&témgﬂﬁr myﬁ@lr ﬁsne‘dtsﬁmeof The

G erey 1 or ey somept s Eho prSlably an py S erernrt B bR B 1 our

to ei ght, oneghtocativoml ame;ns,omdcmzealkmsé ggimpexé dxambgmwata)elghtrmlpmcatomel y such

as; for exanple, t mpet O,

octyl nonylrrp decy 1!"‘]')li&ﬁdc wél%fl%ﬁ H%‘Ars E%JIO M?%%ﬂbggméﬁelﬁ}gk%h%”

i soneric formmﬁhéﬂe% fowemelmmra}opawyhlcxslq»b\@ylowlomntﬂ[ qhmé,vu ng four to
ei ght carbo ncﬁkﬁﬁ@ﬁlé Q@%ﬁé{l,ﬁ&?&kﬂg karie ffor& tﬂ@x’ébfﬂ Prefddshll @n Gydéiigar bon

atons. 30 I c2. al kenyl™ and "Clerr]-[err] alkenyl" refer
to at |east mBPbGEBEéh@SﬁWl&ICR@ﬁ?I“‘dF%up having two to twel ve carbon atoms

Lespec]t i vel yt suchn@zbm%@c tn B'trbﬁfbytlota Kﬁﬂl&@:\@l ,ha?iblkelmék to Bight eny! , I
exen e e ocC oct a a nonen
undecgnyl piﬁig%{‘b?fﬁ sg&%ﬂaﬁ' %‘gl @rréﬁl"e?"ﬁ?? %h'r’téﬁfl ’ﬁ["@fﬁ%1 y an Y

al kenyl gr ougycivhexdngl, cyclétmpiengl, tyrioctenyleaghthetrasdimericfbmsthef¥sf, and an

al kenyl grou r ' C nms. The term
"Clerr]-[er r? ?rﬁ&%"&d I%Q?Lé:"‘f? %?Ja%#e&%&%& %gond al kynyl group -5-
WO 98/ 13340 e terms "01-4 alkoxy", "C, g alkoxy", and "C; g alkoxy" refer tpayy 7/ 16348
having two t grobhhyifg Gb b@mu@tomo &szca o8 o bi¥ht EtBEPAiEms Ghdpkdiiely Pr OPYNY!
butynyl, pentyn exyny nyl, octynyl, octadiynyl, octatrlynyl
nonynyl , wonefd@%é/rw aaﬁmeﬁerqmp gL 2Youp Fuch 2t fax sramplecmethg®y.y an

al kynyl gr ougthety, Bhﬁﬁldwmwﬂﬂr, fpentyloky, iRkpbty, hepthlay,ak etyloxpand geial kenyl
group of R2 havi ng I,ée gl ght carbon atons. 5 The term"([err]-
[err] cycl oa?sWF“ foé?‘é S a cycl oal kyl having three to eight carbon atons
such as; for exarfHectermyatybimefeps to, monecarbbeyelid or hiwbwdiwta;bmatiq/mbi@tnexyl :

ggg: SQFE;?"  sufeh Gl ORE b¥dmpid BHlerdyl Glapnini® FidHehyll Ofdth of BebERbietiBf Fafbab! y an
20

substituted as appropriate. Aryl is preferably phenyl or phenyl substituted with C,_

4 alkyl, C;_4 alkoxy, fluoro, chloro, bromo, -NO,, -CF3, -N(C, 4 alkyl),, -C(=O)R;,

or -NC(=O)Rg.

The term "het" refers to a 5- to 10-membered unsaturated heterocyclic moiety
having one or more atoms selected from the group consisting of oxygen, nitrogen,

25 and sulfur such as; for example, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidinyl, 4-
pyrimidinyl, 5-pyrimidinyl, 3-pyridazinyl, 4-pyridazinyl, 3-pyrazinyl, 2-quinolyl, 3-
quinolyl, 1-isoquinolyl, 3-isoquiholyl, 4-isoquinolyl, 2-quinazolinyl, 4-quinazolinyl, 2-
quinoxalinyl, 1-phthalazinyl, 2-imidazolyl, 4-imidazolyl, 3-isoxazoly}, 4-isoxazolyl, 5-
isoxazolyl, 3-pyrazolyl, 4-pyrazolyl, 5-pyrazolyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 2-

30 thiazolyl, 4-thiazolyl, 5-thiazolyl, 3-isothiazole, 4-isothiazole, §-isothiazole, 2-indolyl,
3-indolyl, 3-indazolyl, 2-benzoxazolyl, 2-benzothiazolyl, 2-benzimidazolyl, 2-
benzofuranyl, 3-benzofuranyl, benzoisothiazole, benzoisoxazole, 2-furanyl, 3-furanyl,
2-thienyl, 3-thienyl, 2-pyrrolyl, 3-pyrrolyl, 3-isopyrrolyl, 4-isopyrrolyl, 5-isopyrrolyl,
l-indolyl, 1-indazolyl, 2-isoindolyl, 1-purinyl, 8-isothiazolyl, 4-isothiazolyl and 5-

35 isothiazolyl, preferably pyridyl, quionlinyl, pyrrolyl, thienyl, thiazolyl, or indolyl.

Each of these moieties may be substituted with one to two C; 4 alkyl, -NO,, fluoro,
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group having three to six carbon atons. The term"([err]-[err]
cycl oal kenyl" refers to a cycl oal kenyl having three to eight 10 carbon
atons such as; for exanple, cyclopropenyl, cyclobutenyl, cyclopentenyl,
cycl ohexenyl , cl oheptenyl, cyclooctenyl, and their isomeric forns

t her eof , preﬁ@? 3#04n cycloalkyl group having five to six Egpyﬁﬁnﬁﬁﬁns
The ternms "Cerr]- [err] al koxy", "Cerr]-[err] alkoxy", and "Cerr]-[err]

al koxy" refer E’R’ Lolgo?sg%pg#%r%gevl ng one to four, one to six, or one to

ei ght carbon & spec attached to an oxygen atom of hydroxyl
group such as; for Tb«snrp'l &" rafersitoey - totlfanembepecosnpnrsisf haterogiclis proiety

pent yl oxy, heml,ﬁ@ene @fm ¥ selQ&e@%iﬁ' tﬂésgr&yfs%mm droRpgehl ﬁtio?éx{“ind

thereof. The term "ar ers t o nmonocar bocycli ¢ or. bjicarbocyc
aronmatic noi etsylf%mhas, fof e*anm%ame@dawérﬁﬂ 3-, Wabh@ﬁ?ﬂmybi[]pﬂEWﬁamEhch of
these ni et esndipioling, aoor Q%Q?ﬁﬂohﬁ&le%@ﬁox%ﬁm rdz@lofhnyﬂix)ﬁdah&dﬁh’ﬁf erably

20, % 2 bbbt i oo b
alkyl)[err], Gﬁa@xﬁi@u.rélutaﬁtmdﬂas@la&a@h@ 8-&ioxo- (114} piperadyl spytrazolidinyl, t 0

10- mrenb d h

sel ggt egr}a r o%%t??%tgy%P °§§m€§ -c?x%-ﬁ%ﬁdaz&ﬁi%%% dl&%&r{qﬁgg m%é@: Bﬁl gtul fur such
as; for exanplosazolidipyl, Ribdioxod1,8)oxadylidinyl, qsyxazcl;dmylzspgqemmadahdynyl {23}

pyrim di ”yio §ﬁiB¥JlidEE} 'é“é% 4—0§o—W5] tﬁfg{ﬂﬂi\%ﬂ éﬂéﬂl??&ﬁyﬁl&{émﬁyﬂ&c@&}xﬂﬁﬁh

2- qui nol yl, soqul no I soqul no
2- qui nazol i nyISlu arigigy a?EﬁTPIHSﬁmez md%éﬂ-mytazmrl p%ﬂ!qqarraaql inyl, 2-Gx0"
2-imdazolyl, uﬂ:daﬂblﬂﬁﬂ'?/k-dmﬁo—hﬁﬁ&ﬁiﬁiwﬂ,,z dkoi[ 8, ermmlmylfzs despzal vi

3-pyrazolyl, 4- o- zonI 5- oxazolyl
2- 30 thi azol°§$%{‘gzn§4n¥a?2‘819§¥¥z°gg‘ #rgz‘lﬂ"y 6}%3} éﬁ%’i‘?}‘g ‘e, 4-isothiazole,
5-i sot hi azol e - | THeteyin halo refelolty fluord; ¢Iﬂ|da,zh)bmb orZedmmzefmhbli}doro.

2- benzot hi i’§ ?( " 2r Eenm m dazol yl, 2- benzofuranyl, 3-benzofuranyl,
benzoi sot hiaz P& BeRYoT soxazol e, 2. furanyl, 3-furanyl, 2-thienyl,
3-thienyl, 2-pyrrofthé s:or@cpydsqﬂtye preégentsippantionlcgh be gonivertey ta their salts,

5- 1 sopyrrol Y1 whbrd &g)% ate ]acbcrxlgﬁégé ¥énvetidnaPhldgiday! . 1-purinyl,

3-isot hiazol yl, I'azol - 35 i sothiazol yI ifgabl y gyrl dyl,
quionlinyl, pyrr oI Jhe targ @H?‘lma“'?‘l'ﬁ“&%laﬁqema@k saptgorefsrs ”Eg“é
noi eti es may RigefGl 38 kil titfigterig tHe oemgoﬁxmstomnﬂmﬁﬂm{ &id inclakk HydrobifTbide; | ,

LICEIJ_;) ng 71 1%% 4§ymb?o§1{i&e3, :ié'groiodide, sulfate, phosphate, acetate, propionate, lactate,

mesylate, maleate, malate, succinate, tartrate, citric acid, 2-hydroxyethyl sulfonate,
fumarate and the like. These salts may be in hydrated form. Some of the
compounds of this invention may form metal salts such as sodium, potassium,
calciumn and magnesium salts and these are embraced by the term

25 "pharmaceutically acceptable salts".

The compounds of formula I of this invention contain a chiral center at the a-
position of hydroxamic acids, as such there exist two enantiomers or a racemic
mixture of both. This invention relates to both the enantiomers, as well as mixtures
containing both the isomers. In addition, depending on the substituents, additional

30 chiral centers and other isomeric forms may be present in any of the Ry groups, and
this invention embraces all possible stereoisomers and geometric forms in this
group.

R, is preferably n-butyl, isobutyl, 1-methylpropyl, tert-butyl, n-pentyl,
3-methybutyl, n-hexyl, n-beptyl, n-octyl, phenyl, 4-methylphenyl, 4-ethylphenyl,

35 4-tert-butylphenyl, 4-isopropylphenyl, 4-chlorophenyl, 4-bromophenyl,
4-fluorophenyl, 4-trifiuoromethylphenyl, 4-methoxyphenyl, 4-ethoxyphenyl,

-



chloro, or brono as appropriate. The term"Q" refers to a 6- to 10-nenbered
saturated heterocyclic noiety having one to two atons sel ected fromthe
group consi sting of oxygen, nitrogen, and sul fur such as; for exanple,

pi peridinyl, 2-, 3-, or 4-piperidinyl, [1,4]piperazinyl, 5 norpholinyl, 2-
or 3- nor phowoe§M334a hi onor phol i nyl, di oxol anyl, i m dazol i diReyiUs97/16348

[ 1, 3] oxat hi ol anyl, [1, 3] oxazolidinyl, pyrrolidinyl but yr ol act onyl

but yr ol act a valerolactanyl

nlll , succinimdyl, glutari
2, 5- di oxo-[ 14 njmmlwb@thmz$wab@ylmM1§,| 2, B. exbPyeradeeridi ny| |
2- oxo0-im dazgl B-dll-l%bﬂorobgnﬂddn-mso"ﬂ-ﬂi‘bﬁt 1dam4-em%xfmﬁz;{11m;e x%am&i di nyl,
2, 5-di oxo- [ ogazo g}{ ol i | gép' g o>l<o | s ol |ld| nyl, [1,31-
10 thiazoli Jﬁ)ﬂ 0‘)(8 afepct i ioevh aberpll 4"BF Bty
gutSy(rjOI act awithyﬁ)héﬂylm-%ﬂtl)bbylpbényﬂ - ¢hhrdM'_len_yl\( ajlebedirﬁdphﬁhﬁm{ ﬂ}mropheln_y%j,_ I

| oxog azi 0X0 idin - -_jm dazolidinyl,
2, 4-di oxo | H‘&g@f‘ VI 2%’2 P%’f 42@“}0?%8“95’,8@%’9%‘?% b-[1, 3] - Y
oxazol i di nyl4-bfbmhmzyh(and36ﬂthw1:9dzyl 2- or 4-oxo-[1,3]-thiazolidinyl. The
termhalo refers [ Q, bly fluoro, 15
chloro, or brono %ﬁ%%nggu%%h&é? c?%{& 2{1?15& ggnc?%rg(jn&é h )l;e converted
to their sal 4-phenyjeshd, %pmrmp%‘-pbaneflet@dc% megthyl prawl dspprapital net hods. The
term " phar meg.giibropAiplly 33%6REHrapH1En-5 asobﬁ@i farﬁet!}@lbﬁt?}il i-addlyigrepylsal t s

useful fqQr adm nisterin the nds i s inve nd_i ncl ude

hydr ochl dPi dert-yl, HW&P '&'éfg&ﬂt %Pé‘éptyérdﬁ P‘Bﬁgg‘?ﬁat e, acetate,
B0, By py S b oo LS S B‘b““"@“”” cosal 05y be
in hydr at ed 4)8%/'%‘ ’égﬁéy%?pef’ﬁé' de’B‘ﬁiS%i‘A’L&%'ﬁ fﬁe y cé’e]ﬂ’ * form net al
salts such atcwbdexpiputpldisathylamimeathyi, wmnenhﬂlana@ppemyhrdlethﬂmxmmbpwese are
enbraced by ﬁﬂ’éﬁ &.ﬁﬂﬁ@nﬁhl %ﬁﬁ%ﬁ&i}vﬁﬁ&ﬁy‘l 4%%:5 henyil€ Conpounds

of formula | IS | nven cont a |ra cen&er at e a- position

of hydr oXfin £fugrpehenyh ¢-tsiffupromethdrhenyl 2-mefeoxypkany), ér@?féomhml,acem c
m xture of bohitrophbiyd, 4-&&&%&;@@1@& 16& J%hyltﬂﬁuﬁﬂﬁéﬂz ypmers, as well as

subst] tuent 25%%5%%%%1@% et Rl SoBione LSRR Sy be
present in akproafobérvyl, Bbramohensyl, a-lbcbmdheszyl mudrztmahylbetnyb,aanetayllbemsy bl e
L TS, Ll A R
n- hexyl , 2- rmﬁhyl, 2-phenyle ony|b hMlmommwhﬂhmq oxymr konply eibio :mprbonyl
1,1-ethoxycarbonyl methyl, 2,2-ethoxycarbonyl ethyl, 1,2-ethoxycarbonyl ethyl,
2-methoxycarbonyl propyl, 3-methoxycarbonyl propyl, 1-ethoxycarbonyl methyl,
1-ethoxycarbonyl ethyl, phenylcarbonyl, phenylcarbonyl methyl, pyridylcarbonyl
methyl, pyridylmethyl, pyridylethyl, quionlinylmethyl, pyrrolyl methyl, indoly!
25 methyl, thienyl, thiazolyl, thienylmethyl, thienylethyl, piperdinyl methyl,
piperazinyl methyl, morpholino methyl, morpholino ethyl, morpholino propyl,
thiomorpholino methyl, thiomorpholino propyl, 4-methoxybenzenesulfonyl methyl,
3-(4-methoxybenzenesulfonyl)amino propyl, 3-(4-methoxybenzenesulfonyl)propyl,
3-hydroxy, amino, 3-phenoxy propyl, 2-phenyl ethyloxy, (4-butoxybenzenesulfonyl)
30 methyl, methyl-3-(1,5,5-trimethylhydantoin), methyl-3- 1-butyl-5,5-
dimethylhydantoin), (4-methoxybenzenesulfonyl)methyl, (4-chlorobenzenesuifonyl)-
methyl, (4-bromobenzenesulfonyl)methyl, (n-butylsulfonyl)methyl, (n-octylsulfonyl)-
methyl, 3-(4-methoxybenzenesulfonyl)propyl, (4-methylbenzenesulfonyl)methyl,
(benzenesulfonyl)methyl, methyl-3-(1-methylhydantoin), methyl-3-(1-butylhydantoin)
35 and methyl-3-(5,5-dimethylhydantoin). More preferably R, is
(4-methoxybenzenesulfonyl)methyl, (4-chlorobenzenesulfonyl)-methyl,
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35 4-tert-butyl phenyl, 4-isopropyl phenyl, 4-chlorophenyl, 4-bronophenyl,
4-fl uorophenyl, 4-trifluoronethyl phenyl, 4-nmethoxyphenyl, 4-ethoxyphenyl,
-7- WD 98/ 13340

PCT/ US97/ 16348 4-n- butyl oxyphenyl, benzyl, 4-phenyl benzyl - [

4-f1 uor obenzYOOBI333 " 4 Chiorobenzyl, 2., 3-, 4- bronDbenz§th§ﬁHéas

4- et hoxybenzyl. More preferably Rerr] is n butyl, n-pentyl, n-hexyl,

nnept 0k b AR A LU S ooy,
4- get hogypher;ﬂ-@-?;%%’;ﬁpﬁmﬁggmfbmy I(4-m4tlfy£mt@taﬂ@yygm?ithl or obenzyl ,
4- br onbbenzy (b‘?ﬂ e?‘ﬁﬁ Bgﬁé ot th#@ llrﬁetﬂ%lﬁx @&?H Kn@l’:ﬁ \L(1-butylhydantoin)

1- cyano- 1- pheny ang e
2- br ono- 2- pherﬂ}ﬂé@ﬁﬁb’!lu‘éﬁb’f@ﬁﬁ’é’hﬁﬂnwm’opyl i sopr opyI 3-chl or opropyl ,

fe:}){ Oggf;?psﬂn gn?PBﬂcula'r hﬁewed c&nﬁﬂﬂnﬂibﬁﬂﬁé’bvzﬁkmﬁfﬁﬂraﬂ pliewy! . 10

n- hexadecyl , A¥oct ﬁd&@ﬁ?"y ZZ&% enz'?eﬂﬁhwﬁﬂe*f!él\-at‘;a?%wg?f%&?hﬁ’a}i’nee nyl ,

‘Z" but F”ﬁ”y' i i&z)plenNetmamiy 2-[Cbeallzegnte.ﬂfdijl)meﬂﬂlmhﬂﬁeﬁi'l-prﬂnim:lmd&y| met hyl ,
-cycl ohexyl e , A-.CYC X u y

di met hyl am nop() opypﬁ‘y%‘aiy%fbaeéf%ngﬁ tdwﬁm%gﬁr?p, algﬁéérlret hyl , phenyl,

4- et hyl phenyl4) 4- Niydraqykeeidsnethbxyireoreyebdfopy)méthyl]-3-(84 uorophenyl :

4-trifluor pyret hy] P& oky%%zéqaﬁm%gﬁg’wduﬁ?get hoxyphenyl , 4-nitrophenyl,

4- et hoxyphenyl , benzy uor obenzyl . 3-fl uoraobenzyl,
4-f1 uor obenzyl8 2- Ums@rwéﬁ‘gwhlombWF@ﬂsBKwﬁwthyAl%Hr chlaseherzspesulionyl)-
2- bronobenzyl, 3- b , 4 bronDbenzyI and 2- nethylbenzyl
3-nethy|benzy| 4- ne I 4- ethox t.robenz

met hyl car bonyl® 1- H‘e‘l’ﬁ‘\é‘? \pRobgpze ’Y’?ﬂﬂﬁle:ﬂ{ﬁ kif'a’l"BIEﬁﬂ%Tneé‘leﬁ?P’D'

i sopropyl car bonyl f@idnam;ﬁbar bonyl , et hoxycar bonyl, 1, 1-ethoxycarbonyl

hyl , I ro
o 2B O S Bt B ERLBMMacB D omoname,
met hyl, 1-et hd&)ycaleiwdytbxya Uﬁybqtylpﬁﬁtwl)maﬁbﬁfay(h-ocwmﬁwﬁhpmmn%m#H hyI

dyl b (4 "
yrrolyi et i) Nl Kl i e P

t hi enyl et hyl, pi pePtﬂPWFPmFF’@t hyl , pi perazinyl methyl, norpholino nethyl,
mor phol i no et hyd), quab@nlytmeaﬁaﬁmufonymhen@nmtméﬂzeﬁesmwpmﬁi&ime,phol i no

propyl, 4- Elbe ' Q?ﬁybﬁr-}lzy%rrlgcsy%-[&erﬁg{ho%eg%n’esulfonyl)methyl]-5-(4-
methoxybenzenesulfonyl)-pentanamide,
(12) N-hydroxy-2-[(n-octylsulfonyl)methyl}-3-(4-methoxybenzenesulfonyl)-
propionamide,
(13) N-hydroxy-2-{methyl-3-(1-methylhydantoin)}-3-(4-methoxybenzenesulfonyl)-
25 propionamide,
(14) N-hydroxy-2-[methyl-3<1-butylhydantoin)}-3-(4-butoxybenzenesulfonyl)-
propionamide,
(15) N-hydroxy-2-[methyl-3-(1-butylhydantoin)}-3-(4-methoxybenzenesulfonyl)-
propionamide,
30 (18) N-hydroxy-2-[methyl-3-(5,5-dimethylhydantoin)]-3-(4-methoxybenzene-
sulfonyl)-propionamide,
(17)  (+)-N-hydroxy-2-[(n-octylsulfonyl)methyl}-3-(4-methoxybenzenesulfonyl)-
propionamide,
(18)  (-)-N-hydroxy-2-[(n-octylsulfonyl)methyl}-3-(4-methoxybenzenesulfonyl)-
35 propionamide,
(19) (+)-N-hydroxy-2-[methyl-3-(1-methylhydantoin)]}-3-(4-
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3- (4- met hoxybenzenesul f onyl ) am no propyl,

3- (4- met hoxybenzenesul f onyl ) propyl, 3-hydroxy, am no, 3-phenoxy propyl,
2- phenyl et hyl oxy, (4-butoxybenzenesul fonyl) 30 nethyl,

met hyl - (1, 5, 5-trimet hyl hydantoin), nethyl-3-( 1-butyl-5, 5-

di net hyl hyda¥XP8¥Hp40 (4- net hoxybenzenesul f onyl ) met hyl , PCT/US97/16348
(4-chl orobenzenesul fonyl)- nethyl, (4-bronobenzenesul fonyl) net hyl,

n- but yl sul f onyl ) ne I n- octyl sul fonyl)- nmethyl,
g-(4- met hoxybenzeﬁé‘é@/"% F‘ﬁﬂ?&%&?’ijpr@i?’#é?‘ﬂﬁ/l benzenesul fonyl ) net hyl ,
(benzenesul f d2@) ) wNahydroxye2-inydthd-3((1-meh iy dundsin)]-G+ & methoxybenzenesulfonyl)-
met hyl - 3- (1- but yl tQl. 35 and net hyl - 3- (5, 5-di net hyl hydantoin). More
: P,

preferably R2 is enzenesul fonyl ) met hyl ,
(4- chl or obenZ@hes )iNrhydzoxy@{methyl-3-6l-butylhydargein 1334 butoxybenzenesulfonyl)-

PCT/ US97/ 1§348 ( 4ppyphsaRadw enesul fonyl) methyl, (n-butylsul fonyl) nethyl,
(n-octyl sul fonyl) methyl, 3-(4-nethox benzenesglfoq&%)propyl,
(4- met hyl bendZhes &rp%gmrwe?rwﬂ}ﬂ@dé taimi)B-(4rbetayybenzenesulfonyl)-
met hyl - 3- ( 1- met hy bbspiicHaktdd)) | nethyl-3-(1-buty|hyd?ntfln) an | ;
met hyl - 3- (5, 5-di net hydantoin). 5 Particul ar preferred conpounds
of this i nveﬁ?ﬁo ﬂ?ﬂ%k‘aé%{% :3’1‘%'&])‘1’““3’1@113}1??‘63333‘(4'met'¥°"fyb°“zenesulf°“yl)'
2- [ (4- met hoxybenz erapsatiatoide/ | ) nethyl]-S-phenyI-propionanyge, (g)
N- hydr oxy ;2- [fbenzene Ifo_g#% 1, Ry ]-3-@%fn | -.pLopi opnani . de
N- hydr oxy 19 [(%ﬁenggﬁg%u%ﬁxg nry e%ﬁ%‘]*’-“ﬂ? ag%éﬁ%gpmf oxybeniengsglfonyl)-
N- hydr oxy- 2- [ (4- mptdpionainidez enesul f onyl ) met hyl ] - 3-(4- 10
met hoxybenzenggul {890y hyaekRRiANA. S8 5.4 in)}-3-(4-
N—hydroxy-2-F%?—c%ﬁgYO%%ngﬁngsﬁﬁgﬁﬂg%ir§§$§w?¥%ETQE%%forobenzenesulfonyl)-
propi onani de, (6) methoxybenzenesulfonyl)-propionamide, or
N-hydr oxy- 2- [(£6)- bl-RROBRIRG eI EE.3Y b 5 BthyThydaddmPray@pbenzenesul f onyl ) -
propionanage, 15 . id _ _
N- hydr oxy32- [ ( n- bEEHEEPERRAFY RV RPrIRionamid,ut y1 sul f onyl ) - pr opi onani de, (8)
N- hydr oxy- 2- [ ( n- oBhy kempdundy bf) thix inyériticd-can be piratased ihaieyordante ap tionwotede, (9)
N-hydroxy-Z-Q&#E &Q&L&enzenesulfonyl)nethyl]-3-(4-nethy|benzenesulfonyl)-
pr opi onani de, ) ) N _
N- hydr oxy- 2- [ ( benZefichamef lp Ry [apddotare thesgrobpmascdrfioed previoulyp Sopstitatedi de, 20
(11)  N-hydr Qealoraté bsterdsl R eHRENSRBAY bérMclM! HYdah e rbdlily prepared from
20 structure 1 by methods well known to those skilled in the art. For example, reaction
of an enolate of structure 1, generated by an appropriate base in an appropriate
solvent, with an alkylating agent Ro-I (I is bromo, chloro, tosylate, mesylate,
epoxides, etc.) provides the desired substituted malonate esters 2. See: Organic
Synthesis, Vol. 1 p 250 (1954); Organic Synthesis, Vol. 3, p 495 (1955). Compound 2
25 is hydrolyzed to mono-acid compound 3 by reaction with one equivalent of an
appropriate base such as alkali hydroxide in an appropriate solvent at a
temperature ranging from 0° C to 30° C. In the presence of formaldehyde and
piperidine in an appropriate solvent such as pyridine, ethanol, dioxane at refluxing
temperatures, compound 3 is converted to acrylic esters 4. In many cases, acrylic
30 esters 4 are commercially available. A thiol (H-SR,) is add to the acrylic ester 4 at
room temperature to afford sulfide esters 5 in the presence of either a catalytic
amount of alkoxide in alcoholic solvent or a tertiary amine base in chloroform. The
resultant sulfides § are readily oxidized to sulfones 6 by an oxidizing agent such as
meta-chloroperbenzoic acid (MCPBA) in an appropriate solvent such as methylene
35 chloride, or using hydrogen peroxide in acetic acid as a solvent. The esters can be

hydrolyzed by procedures well known in the art such as using 6N HCl and refluxing
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met hoxybenzenesul f onyl ) - pent anam de, (12)
N- hydr oxy-2-[ (n-octyl sul fonyl ) net hyl ] - 3- (4- net hoxybenzenesul f onyl ) -
propi onam de, (13) N-hydroxy-2-[nethyl-3 _ _
(11£1r;3t hyl hydan‘tvglgg 1l33§_ (4- met hoxybenzenesul fonyl )- 25 R LA de,
N-hydroxy- 2- [ et hyl - 3- (1- but yl hydant oi n)] - 3- (4- but oxybenzenesul f onyl ) -
R Py oxy- 2. { BT DI 30 s o ipg edestmettyislaps tn loraforp, o affod fpe ecder
propi onam de, Goupling®f acids 7 with hydroxylamine hydrochlorides to form hydroxamates 9 may
Ny oxy- 2- [ 14 ek b s okl Wi S50 ik i ed 10 60 o ainple,
(+) - N- hydr oxy- 2cify st ks pctiyRted hy) chipseathyliormaten day REF\ s a-soilax emmatible) -
pf OPil\l?Ea(r:In.r g? ] %{l@nt,_oggg al carb%d(i)imitlie con;ienslinl.g a3gent4 such ta; (I)B)?CB with or witllxc}ut HOlBT, a5
br opi onarm do. (@Y sy ebigns SHgAE | Adertpn. ST REHST iy HaReUPIIRYS. (4
- 9- WO 98/ 1'BRe} Gubsequent reaction of activated 7 with hydroxylamine provides the desired
L Nt oy VR AY B6H SRRGANeL. *AiteriaB P! A" Sy béindensed, using the
1- met hyl hydant sims feager(ts asrdesorikechabove vgthubdnayiyirptected bydromeamire, (21)
g +)- N hyd;ﬁfg{) i gyn g égé,/deggo éax?&gmleh@ﬁo%c?%%ﬁ%&m%&@%ﬁ %@\ﬂ&%@m%ﬁ onyl ) -
1- but yI hydant ofasier-tg ppriiys gad mpy spadily e hvimgsrolytically pleaved i dhe free3)
(+) - N-hydr SXY- K%draf‘éxﬁatks :3 &-R{Aﬁadg?ﬁyﬁedgm ii:m%iﬁoll?oi%/&omahﬁowmwawl fonyl) -
0 Bt yI nydant oftiperEutinetich r HENDBH BEPRORRe ey ) byt foadye
(+) - N- hydr oxy- Rydrokdniate can b oliiaitiedrby mebatipglitrwith trjflucBoatetic acid.
met hoxybenzl%nes ul'f O}Q thac%fxé) ;n%&ixo(ar})?rﬂupgghg Ale compounds of the invention is to utilize
commercially available acrylic acids 10 as shown in Scheme II. Treatment of
acrylic acids with thiols affords compounds 11. The reaction may be accomplished in
refluxing an appropriate solvent such as dioxane with piperidine as a catalyst. See:
Annelen, Vol. 564, pp 73-78 (1949). A variation of this method is shown in Scheme
20 III in which a-bromomethyl acrylic acids 12 are reacted with two moles of thiols to
afford bis-sulfides 13. Oxidation of the resulting sulfides with meta-
chloroperbenzoic acid or with excess hydrogen peroxide provides compound 7 in
Scheme II and compound 14 in Scheme III, respectively. The remaining synthetic
steps which lead to products 9 and 15 are similar to the procedures outlined in
25 Scheme I.
Schemes IV, V and VI depict methods especially adapted to the preparation
of the compounds of formula I wherein the Ry group contains heteroatoms. In
Scheme IV, substituent R, is defined as previously. Group I in structure 16 is
bromo, chloro, tosylate, mesylate, or epoxides, and may be replaced by an agent
30 R,-X-H according to procedures well known in the art (X may be O, NR,, S and
etc.). The remaining synthetic steps which lead to compound 18 are similar to the
procedures outline in Scheme I,
In Scheme V a suitably protected cysteine (P in structure 19 is a protecting
group) can be converted to the corresponding thiol 20. After removing the protecting
35 group, a R, group (as defined previously) can be introduced into the nitrogen atom

-11-



(26) (-)-N-hydroxy-2-[nethyl-3-(5,5-di nmethyl hydantoin)]-3-(4- 15

nmet hoxybenzenesul f onyl ) - propi onam de. The conpounds of this invention can
be prepared in accordance to the process discussed below. In Schene I,
Rlerr] and err] are the groups as defined previously. Substituted

mal onat e estWPJI8P334 e ejther obtai ned commercially, or can SIS,
prepared from 20 structure 1 by rrethods well known to those skilled in the

ppr opr | at o DRBOPR AR IhePSEREnpuinpd I Sepemey liemgeb et
_RLer(r]I ]-1 (:j iﬁnrmb ﬂmmmzlnspmhaszb Gsmhﬁin&;atwm,s\&dlaleeNoea,mlsdEQQtaﬁ)t CThmp{/ o?/i d(is
the desired su { n S e 0 P
250 1054y, CPonh RAHLES cdfBed BRE Br BothThS péopmatr LB aRambel® Folominf

hydrol yzed tdhnmnﬁrabpm@@mr@s@ﬁsﬂabmdM@mmgmmgammmam of an
appropri at g basfned! mél%g;” nﬁb&a&r!?e?ﬁ]gp% F?gﬁen%g%gd‘t at a

t enper at ure rangi ng err
f or mal dehyde and ﬂﬂﬁéhfﬂm simiciyre 48 % Bist reactedwitly enn equinalens of thjolioti ne,

et hanol , di Oxeﬁdllﬁxa%é n{ £ it bR EBEMPi RS ne RPHAUYBEhCS of Pres@i¥efhed to
acrylic esters cas&a%ba}tgﬁl ic 30 . esters 4 are comercially

avai l abl e. A 9@ b*e b(’Fﬁ @Fé)asisg prnte orfripthyl amipe @t ambient temperature

t enper at ur e- td)' refliix) 6l afford 250k mmpatﬁeiyncsmr@dne&mm 28fis e&:obﬂﬁlish’éd
catal yti c ohalic sol ve m ne base

: : I
in chl or ofidr ny? tﬁ’ﬁg ggﬁﬁ(l esé{]ﬁtgflﬁg?pgbﬁ?@mr %W?%&?‘E}Ff@?ﬂe’? # ones 6
by an oxi di zi methylgeethlgridhatol’® Grelnterxhédiate 261iH svnzied ovitticthe anldnRBApnjugatan

approprlate S I | r o

oF ol de i . oA G BHERDH (T8 gyf faciy S DLt pllh el SR
procedur es wett1sulfuehip ajsalvepfesugh @as soluepes d!l@?frhg fempande, in dhe &Shmlong -10-
WO 98/ 13340 presence of a basic catalyst such as sodmm bicarbonate or tnethyl arﬁgy H-ng b1x36348

free acl 0457 Aaalin frrronse depaustiaceh, o Woih 558 e BHE YGOSR ddHro 1 or m
hydr oxamat es 19etmryc @cmhemnhdsmg symhéﬁ& stepywRith \rﬁdlto inaMiydirekatdi® s €
(S:E: l)lr ggt Ih;l 1E rma cés ?r??%?x{}"ﬁ%ﬁngo p§°°§ u%eggﬁ nS%’és ealE’aegolbvent or by a
car bodi i m de condénsddlgloageﬁchmﬂva\l 2BV, thietchmpounds tofi fomnuledBfherein tBAF and
net hyl ene chi R{ b48p cohthink he@rdatafd Ry afo e Progaeel ARoRdRg oHchital iIOtQS
20 using structure 12. In this method, a-bromomethyl acrylic acid 12 is reacted with
one equivalent of anion or conjugate acid of W to provide acrylic acids 10, in which
the R, group may be -CH,-W (wherein W is as defined above). The remaining
synthetic steps which lead to final hydroxamic products 9 are similar to the
procedures outlined in Scheme II. When W is a thiol or thiolate, the sulfur
25 contained in Rz may be oxidized to a sulfoxide or sulfone, give rise to, for example,
unsymmetrical bis-sulfonyl hydroxamates.

The chemistry in Schemes I, II, IV and VI proceeds through achiral or
racemic intermediates and pure enantiomers of the final products may be obtained
by resolution of intermediates 5-9 or 11 by chiral chromatography or classical

30 derivatization methods such as chiral salt formation of intermediate 7.

The pharmaceutical compositions of this invention may be prepared by
combining the compounds of formula I of this invention with a solid or liquid
pharmaceutically acceptable carrier, and optionally, with pharmaceutically
acceptable adjuvants and excipients employing standard and conventional

35 techniques. Solid form compositions include powders, tablets, dispersible granules,

capsules and suppositories. A solid carrier can be at least one substance which may

-12-



The subsequent reaction of activated 7 with hydroxyl am ne provides the
desired hydroxam c acid derivatives. Alternatively, acids 7 may be
condensed, using the sane reagents as descri bed above, with
benzyl - protectedéﬂydroxylanine 10 hydrochloride, to produce_the protected
hydr oxanat esWE933&hounds 8 are often easier to purify, andGHEP¥ ly be
hydrogenolytlcally cleaved to the free hydroxamates 9 by a pall adi um
catal yst in al,co 0 t as
ort- butyl hydpoigrifs ie i aflonih Bk Sileite il MIRSIRR UG0S
obt ai ned by tb:aden. b@lerttdlmtearattmgfagm autencapsulaging, agest. Inert solid caciersd net hod
of preparing LGS t ally

| CQa%{CH%gl chfboIz{]tG mﬂ;}xﬁ%‘x@@%ﬁﬁ&eéﬁt& Calb!tsubhi? SactoBETHRER],

avail abl e acLa/ s 10 as s Treat nent  of acrylic

aci ds wi th thdextEnstarshgelatinpellukesic m&tenmelowaeltmwaﬁes?cq%b%@mngl thehed in
refluxing gn m@rﬁﬁﬁid%ﬁn Stﬁhwaﬂioﬁ BfcfudR SokikigNe) BEspehdibhalindtnJding, a%ra

catal yst. See: el.en, Vol 73-78 1949‘ Q f‘hatlon of this

met hod is sho%‘?n}  $09rE Ay RS pr?‘f‘?eqogi’l%ﬂné of thesppy Iﬁ’g 8 IveRtiqd oci ds 12
are react ed vdisdoiveddn Imh&Swﬁfer-bi‘Ulee&etgbrcﬂf P daﬂar-ﬁolsethﬂeﬁleglyﬂ systdhglat i on
of the resultin If| hl.or oper benzoli c ag t h_excess
hydr ogen per o t%naﬁl %°\ﬂ Iélsngcc onvegun fghﬁn%égeg Fﬁé% FYO 8L E tr%b&ﬁtrﬁgﬂz?ia{’

Schene |11, rthigkesing\agénts. The remai ni ng synthetic steps which lead to

products 9gand 15 (g,%k chene |.
Schenes |3/ V and eepé’% hHhJeﬁEchlQo E& é@ngg?g‘ﬁ&ﬁ bglétnlph OAO? Yfgé onal aration
of the compolieeinigesi Bmfnsplay rthwmx@FWOtl felnRfnd rﬂqsa@er%}m cerzfnmmw effective

het er oat ons. 4droudt REER: dekive Sotiisdnbht) €Kt ifJtRE Edmpotnded ekl RS aRioRMhPLS| Y-
Goup | in struciure 16 is bronmo, chloro, tosylate, nesylate, or epoxides,
and may be retﬁ‘ll HOEPUR? an agent 30 R4-X-H according to procedures well
known in the art ('I)lﬁeftﬂﬁnﬁﬁwﬁ,acﬂiﬂ?cor@oﬂﬂﬂ &ﬂams)theidsmpduadnbﬁ‘tbﬁmlsynt hetic
st eps whi | ead .t 0 c Qun 8ar mlar t oced res outline in
Schone 1 19, Sl G UBIAuRE. 8 1o Phifimalbuss®l domieaRiRF B LEF Btdle 195 [
prot ecti ng grtbereef man bb@aneshmeathmed mdelyetieosnm%pmnohhngarﬁnutﬂr applicatibn er
renoving the pe@bechk %&eﬁgy oﬂszHchﬁlaﬂ:@xﬁﬁJunﬁ la3H thé) é@sxﬂ&fcb&@&r%cﬁxv' ously)

can be introduced {nto the ni trr gen atom=-11-
PCT/ US97/ 163 enerally, the quantity of active component will range between 0 5% to 90% by

weight of the composition.

20 In therapeutic use for treating a patient, suffering from or susceptible to
diseases involving connective tissue degradation, or inhibiting various enzymes from
the matrix metalloproteinase family, including collagenase, stromelysin, and
gelatinase, the compounds or pharmaceutical compositions thereof will be
administered orally, parenterally and/or topically at a dosage to obtain and maintain

25 a concentration, that is, an amount, or blood-level of active component in the patient
undergoing treatment which will be effective to inhibit such enzymes. Generally, an
effective amount of the active compound will be in the range of about 0.1 to about
100 mg/kg. It is to be understood that the dosages may vary depending upon the
requirements of the patient, the severity of connective tissue degradation being

30 treated, and the particular compounds being used. Also, it is to be understood that
the initial dosage administered may be increased beyond the above upper level in
order to rapidly achieve the desired blood-level or the initial dosage may be smaller
than the optimum and the daily dosage may be progressively increased during the
course of treatment depending on the particular situation. If desired, the daily dose

35 may also be divided into multiple doses for administration, e.g., two to four times

per day.
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as shown in structure 23. The procedure outlined in Schene V is discussed
in further detail in Synthesis Conmunication, Vol. 16, No. 5, p. 565
(1986). This method can be carried out for both the racemate or a single
enanti omer. ﬁg%&@%g t he general procedures as described above but
starting wit onerically 5 enriched isomers, the dediGTA{9%163¢8
enantionmer, either [err] or S can be obtai ned In Scherre VI, structure 12
is first reacted hone% al ent of sulflnatelnas itable
sol vent such as to ugﬁ%p? ?ﬂtﬁ}fﬁgﬁ?ﬁl Bllﬁb tvagipus enzymes flom th8se such
as sodi um bi caatbixmattelleproteinaed faymlyam‘edex;urmntlmsh-bmalysmeunﬁ@ehtmm and r ef | ux,
to afford 25 hcefre Js@ﬁxp?&tthé/ £k ¥eme B b hORe o %gdépgotgigaﬁes ?eca%?srg%g%faggﬁ ¢ 10

wi th an oxi dant such as_net %OI’O er%enzm C acl In a Ssul

such as et h)ﬂ’@ﬁéﬂbﬁ?‘%r"ﬁﬂé‘“ﬁ@‘%"ﬁt}s eepticrarthritisd peteqpenias pechrasact ed with t he
ani on or CcHNjodGBpeodS, Itdmaf m\éﬁfsm&r (Bivasivi | &g @m@&R}J BerdddoRiE FingiArid

het er oat om such ﬂf oxxya élﬂggen or sulf in a sol vent such 'as tol uene
or di met hyl f SPTREA! peera ﬂ“'tdﬁém ‘éﬁfﬁtémblgaﬁpé%ﬁ’é‘%fa‘&i phey diseagesarelated such
as so(cjil um bi ceachmmeative tdsub ﬂé@h&%donarﬂum? disRaseb aﬁ@b&wﬂ&g avé &eghhwn 5%14 ,

provi de |nter lch t err roup nmay be - XR4, - -
het, or -CH2- %Eﬂif’é‘a%’ﬁéﬁr%\% ‘Ré’fﬁ %‘B which lead to final

hydroxam ¢ producPbagnaceuticl mmmsntonsfdnqaapsmmﬁadmmaltﬂonmlﬂgeﬁerSWene .

In additigf tcgnéﬂr'ﬁgﬁﬁ-nk%eut}éaﬁ Qcc\égii.abfe qno%?xggpfﬁgd undgr mfl t,:\gg ﬁ;rﬂanl T he

R2 group contains heteroat ons ared accordrng
by 20 usingfemulaigse Sﬂlllblel%ltt(h@% aﬁ@pn@galt Pe asp-spitbdisseivetiy aacryl i c acid

12 is react e@h%&beﬁﬂ&llg%béﬁ%b%‘ﬁﬂﬁ& &P Qudl o RRINERE, g&w%aém%:{o 8 o ein

provi de acry aci.d err] group
Wis as defi r‘?@é E&"’ “Fﬁ’éegr‘m‘ﬁﬁﬁnﬁﬂ”%i‘é s‘ifébg“t\ﬂfﬁ‘@hspﬁa@eto final
hydr oxami ¢ prhuﬁ'emingagbnwmmdmfbmmlé, hﬂsdﬂ[meﬂhﬁ;ﬂﬁsﬂiﬂté isbfilmi N Scheme |1 .

oxi di zed 15 teRepte, bifin Ueboo Noctiglarnae, 115 ilag Sy Lipymestndos, &7 °°

oxidized to a su e or su one
unsynmet r i calhapies @m Wmhylmd@mmdles to fimpulaHegenetally wikh bSdisecteaiin, |1, |V

and VI proc emcg,ﬁ@pﬁg% ﬂﬁ asluﬁfbfen'i: @&gﬁ\cﬁg : ;Ph %‘;}Q&%@(ﬁ&gﬁ tablL ©

enantioners of, th uct S may on of
i nt er medi at ednisctablg Fmﬂn‘lﬁnmnrt&f’ r%‘?ﬁedafr&b%rldpﬂyﬂ &9 akau 489 mwfmB(The

dﬁl’l vati zat i eesulitigioglid _%Hﬁﬁxa%f&uti‘dﬂ Ec¥poSidioh uﬁl%ﬂ&inﬁﬁst@&d'sﬂh@"t&ﬁ&hﬁxtﬁ%7 The
phar maceu, ca conpgsitions .of this inventi pr epar combi ni ng
t he conpo%dnd W&%%}?BF%“%%W ﬁ&%éﬁ ﬁ@@ﬁ?’?toﬁ %\ﬂﬂgy gﬁg &P “8 s pf fémlwla

phar maceut i cakdoyding tetiiminventier are adyamagkongly admirlistyred wrdlly iplsalidraseut i cal |y
accept abl e a@ﬂqul\eaggsggeaf%gxci pi ents enpl oyi ng standard and conventi onal

The compounds and their preparations of the present invention will be better
understood in connection with the following examples, which are intended as an
25 illustration of and not a limitation upon the scope of the invention.

EXAMPLE 1 Preparation of N-hydroxy 2-[{4-methoxybenzenesulfonyl)
methyl]-3-phenyl-propionamide.

OCH,
0 o\\s/©/

1l \\o

30

35
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35 techniques. Solid form conpositions include powders, tablets,

di spersi bl e granul es, capsul es and suppositories. A solid carrier can be at
| east one substance which nmay -12- WO 98/ 13340

PCT/ US97/ 163 function as a diluent, flavoring agent, | ubj.lizer,

| ubri cant, aéﬁ@ﬁ%?ﬂg agent, binder, tablet disintegrating %@@H#Qhéﬁé
encapsul ating agent. Inert solid carriers include nagnesi um carbonat e,

Tagnes um SteRLal .t Al enBlBRl ot dASHAAGMARH brodiSt i Starch, gelatin,

cellulosic ma “the 5 Iike. Liquid
form conposi ti ons Bergyirnlonionasd dmﬂyl ester (s | hmmehdn 2mls pisthanokis

exanpl e, ther gqigole @rp&h&ﬁﬂni%ﬂé&iden@é)é 4bhﬁmswm9¢m$n@ts hbos invention
di ssolved in water, water-propyl ene yet hylaé}ae gl ycol

systens, opti S%PPI)}S éé‘ilﬂdeﬂrﬁl"ﬁ’@e E‘fﬁﬁ\ﬁQﬁP‘F‘BFFéi Tgﬁlcﬂ?lﬁnﬁ agb’é‘rﬂ’%““’efil &€ ng
agents, t st gpi hhmfélsgﬂgregrrbﬁ&@mdaﬁmeﬁmus Ttlae volulmetof sglbauphwdme%yt l cg:
conposition is provjde i ona chni que referably

t he. conposi t i BYFRCERHCR 1t ”"dg@;\% %PW?% iop 15 Rgpr ?F@W?Wdﬁm)unt of

t he active cobparbefidte sblngibn asd ekthsctebtwictwilh ety hoatatel The agquevas ghasgis o thi s
I nventi on. Th Y t o] .
formi a1 15 SoiiEs itkadbeofiion RE QAP RAEad Ml ol aGOlTR 4RE orghic

conposi ti on anblassm dndig)wabeﬂ bm##ﬂe#ﬂ@bﬁlw fhem aahydrenspiodiyg) sifatel angl del y

dependi ng iuooeoﬂcb&r&aa m sa I vi@ Rl S00H ¢ GthaRiIAQEmpbliR 4204 &llvrlesObiLt heE
particul ar cgﬁn&ﬂe% I desi red concent ration, Generally, the quantity
t w

of active co Hreli'%i'ﬁ@@ ofed-hanayi-Hpropenois W/ebby &¥8Tght of the

fconpos. tion. ZOBB?zylmaxmlale abiB @hchaEhY] Estét8.01e) 86 nirfdl}, iTNGL Af ﬁﬁidcliﬁm 3g&utf ering
rom or suscept e.t i S aseS| ctive t e .degradation, or

I nhi biting vaﬁ% é)n‘g ﬁﬁﬁ{éﬁqﬁmﬁﬁf F‘fgsiy;égés egl

i ncl udi ng col ha@amensfbr hﬁézbml in anamtbagblnanntamé,at a80? Qo@em:odhng)for

phar maceutj[50a gﬁmopl Cgﬁ: EJﬁrﬂ llekwga% fb‘éfﬂlﬂ :(:P&Etre?Qnﬂ)ﬁ@d kY, of

parenteral Ty an n and mai ntarn 25
concent r at i onhexangt saqmuanbmus rbﬂttﬁcﬁﬁﬂoﬁﬂfe@%mﬂ’&ﬂqw@"@mnt in

the patient uaﬂﬂequaalewvﬁa{ ﬂ@ﬁbuy»in% BroM wateRa Mfsb@inkd Méhrb&haw f&h@ bFingUCh

enzynmes. Generally, .an ef tive anount of he activ Ig be in
the range of H:blagpe@ olertaéx & P8 sodium sulfate and concentrate m va uo, y1e dxng 8¢g

of the title compound as a colorless oil. .
20 Step3 Preparation of 2-[(4-methoxybenzenethio)methyl]-3-phenyl-propenoic

acid ethyl ester.

4.Methoxybenzenethiol (0.6 mL, 4.7 mmol) in 1 mL of ethanol is cooled in an
ice bath with stirring. Ethanolic sodium ethoxide solution 0.13 ml (0.34 mmol) is
added. After 15 minutes 1.0 g (5.3 mmol) of 2-benzyl-2-propenocic acid ethyl ester in

25 1 mL of ethanol is added dropwise over about 2 minutes. The ice bath is removed
and the reaction mixture is allowed to stir for 17 hours. The mixture is evaporated
in vacuo and partitioned between ethyl acetate and aqueous §% HCl. The organic
phase is concentrated and chromatographed over silica gel, eluting with
hexane:acetone (98:2), to afford 1.04 g of the title compound as a colorless oil.

30 Step4 Preparation of 2-[(4-methoxybenzenesulfonyl)methyl}-3-phenyi-

propionic acid ethyl ester.

To a solution of 2-[(4-methoxybenzenethio)methyl]-3-phenyl-propionic acid
ethyl ester (1.51 g, 4.6 mmol) in 50 mL of methylene chioride, cooled in an ice bath,
is added 2.17 g (10 mmol) of solid MCPBA portion wise over 5 minutes. The cooling

35 bath is removed, and the mixture is stirred at room temperature overnight. The
suspension is filtered and the solids washed with methylene chloride. The organic
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100 ng/kg. It is to be understood that the dosages may vary dependi ng upon
the requirenents of the patient, the severity of connective tissue
degradation being 30 treated, and the particul ar conpounds bei ng used.
Also, it is to be understood that the initial dosage adm ni stered may be

i ncreased bYBAUIBH above upper level in order to rapidlyPREMISEHE348he
desired bl ood-l1evel or the initial dosage may be snmaller than the opti num
and the daily dosage may be progressively increased during,the course of
treat ment depfeigionds exiracipd With three portions of LN sofium bic teedried B dai |y dose
?5 may al so @nﬂ&w&;ﬂm? b#ihe), ﬂ\}t\gréd'st/?gxﬁ ?ﬁgﬁaﬁua‘ sodivasl BhlRits, dndicofdantrated. . tWo to
our tines p ay, -13- " . _— .

PCT/ SO/ 165K PREogTaRs oR LIS, FSERF ith fpetbrlsns EIQRATIAIOBE %y | ous
enzynes fr omaffosiedeli 3]l gofirthedtitlommuosnd as @ chlartedsyil. pr edom nantly stronel ysin
and gel atiga nd h I ]g,m,} L nmetallo
endogr ot ei %a?ge%?seasggﬁgﬁ%%g?%g% e’%%tfr?‘%’ﬁ????’gﬁﬁ umae%lg{n' ) re'[ irsi tis,
septic arthritis, ostepxopiohigacishich as 5 osteoporosis, tunor netastasis

(invasion and gr Ot Biture@f 086 35 thiol) 8f ﬂgh%&i&yb&ﬁéﬁ&ﬁifod&hﬁﬁﬁ@l LN,
dermal ulceration, gastric ulceration, and other diseases related t

o
connecti ve t iPhemd-nueranaigacidsthylsster and Sanlf SNHE! isdieatediat 145 3€ doreldi | known
and reafl! ly di;coa&l:lq'ﬁedalmr't @ﬁ%ﬂ&fe@féd?ﬁ 1?@ elima{cﬁw&kérldnd eszlbvammtﬁtea!
conposi tigns for parenteral .adg nistration, w ner.a contain a
phar maceu? c &°FPng of 8%‘?'@5‘1"&’"5{%&’%" Pme&ﬂﬁaﬁ%?s“&bﬁﬁ%&% RPTESul a |
as a sol ubl e of afueolts 5%dodiddi bicarhorsaé. tTherbidasisoaateadolutiodiis palred dverricecand

phar maceuti cgl GBI EARL L& 4H s - -

wat er - for-i nj%éé%legn anB a tgﬁglttb‘ggﬁd; g‘gé ? }élrﬁfeﬁga ?@&%%F‘é’t@%ﬁ %@gg&%w tgllg a pH
of about 3. 5-threed§imhbipprtions pf ethylnsetateoandstherrombited orggniceexmmaptisare t ri sodi um

or t hophos phategncefididdTh bacdd t63idMP 06 G of R boThSdudil G5 aNoHIRLAAKG 9! UCani ne,
L(+)-1ysine %1(’1 L(+)-argini ne e conmpounds according to
e

e, éo nam? a few Th
formul a | 1yemiemb| y wi PTeParatiop o Nrkpaeyiony-%-frkmethoryhepzengsulionglimethyll-3-
sufficient to provide phepkkpropionathideal | y acceptabl e injectable
concentration in the. ran ahout .1 ny/ t @_abo 400 [ml. Th
resulting liquid &feﬂ%’ﬁ&g’g?{i@a g‘g%’WBS%*3?33‘}{°W?\"F?‘H'§f'%{aﬁ?’1¥ﬁf°gf°é‘8 aspbfas to
obt ai n t he 201.02igo%.34 mewl) aic@i69 miki (6i3t rompl) of NYBM ity dryd 3K, mndef nitrogegds The
conmpounds of GQLATH £ lce bath. Ethyl chloroformate (0.33 mL, 3.5 mmol) in 7 mL of THF is

20 added dropwise over 5 minutes. The suspension is stirred at 0° C for 10 minutes,

after which a slurry of O-benzylhydroxylamine hydrochloride (0.64 g, 4 mmol) and
NMM (0.44 mL, 4 mmol) in 7 mL of THF is introduced in several portions. The
mixture is stirred for 10 minutes and stored at 10° C overnight. The mixture is
allowed to warm to room temperature for 0.5 hours, and is then partitioned between

25 ethyl acetate and aqueous 10% HCl. The organic phase is washed with water, three
portions of 1 M sodium bicarbonate and brine. It is dried over anhydrous sodium
sulfate, concentrated and chromatographed on silica gel, eluting with 40% - 50%
ethy) acetate in hexanes. This affords 1.26 g of the title compound as a colorless oil.
Step 7 Preparation of N-hydroxy-2-[(4-methoxybenzenesulfonyl)methyl]-3-

30 phenyl-propionamide.

N-benzyloxy-2-[(4-methoxybenzenesulfonyl)methyl]-3-phenyl- propionamide

(1.25 g, 2.85 mmol) is dissolved in 45 mL of ethanol. To this is added 0.36 g of
palladium hydroxide on carbon (Pearlman's catalyst), and the suspension is placed
in a shaker under 15 psi of hydrogen for 2.25 hours. The catalyst is filtered off,

35 washing with ethanol, and the ethanol solution is concentrated in vacuo to afford,
after evaporation from methylene chloride, 0.875 g of the title compound as a white
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according to this invention are advantageously adm nistered orally in solid
and |iquid dosage forns. The conpounds and their preparations of the
present invention will be better understood in connection with the

foll owi ng ex which are intended as an 25 illustratio ot a
limtation ug'@h?‘ﬁgoscope of the invention. EXAMPLE 1 pcﬂi"?’gggar‘gti on
of N-hydroxy 2-[(4-nmethoxybenzenesul fonyl) nethyl]-3-phenyl -propi onam de.
[err] 35 -14- ..., WD 98/13340

PCT/ US97/ 1634§°ﬂb§t‘ ep 1 Preparati on of benzy] mal oni c aci d nonoet hyl
ester. Benzy] nHINWRIDMEQ} 500, BB, 763+ BAT-1.28, §03-20, Hfd|3)55, B.0252.78-239, et hanol
is cool ed to 9RaCIcFQMASEIMEDIY Ha0% 1881 6%, 431.401961v0h20.71i 1284 @8, n 25 Nl
of ethanol .is added dropw se over 50 m nutes. The cooling bath is renoved
and the 5 ni x2#& 9685, $65r 3&% 'k one additional hour. The vol une of sol vent
i s reduced sy MY@IPIAL 3400317 288149, 1780058, N85,10%] dirabisol ution is poured

i nt o aqueous sodi um bi carbonate solution and extracted twice wth ethyl
acetate. The aqueous phase is acidified with agueous 10% HC1 and extracted
twice with et EXAMRIE 2t e. TReeparagivniof Nalpalsexy S{(bknzatbsuifdnlpl)methiyl}ide
extraction, filtered from angng_ﬁﬁyésio%g%&ém sul fate, and 10 concentrated in
vacuo, yielding 8.08 g of t RE* P conpound as a colorless oil. Step 2
Preparation-of 2-benzyl-2-propenoic acid ethyl ester. Benzyl mal onic acid
monoet hyl gster (8.0 g, 36 mmol ), 7 niL of py%di ne, 0.36 nL (3.6 mmol) of
pi peridine, and 1.06 g (35 mmol) of parafornal dehyde is refluxed under
nitrogen for 1.5 hours in an oil bath nai, AT ned at 130[err] C After
cooling for 15 0.5 hours the m xture—{s Yar 3 jroned between 100 nlL of

wat er and 100 nL of hexane. The aqu phasge_@re- extracted with 50 nL of
hexane. The organic phase is washed with afueous 10% HCl, water, | M sodium
bi carbonate, and brine. It is dried over anhydrous sodium sul fate and
concentr at in vacuo, yielding 5.8 g of the title conpound as a col orl ess
oil. 20 ep 3 Preparati on of

2- [ ( 4- met hoxybenz efadlowing) the genearal Bogsdure quthinespia FE{AMPLE 1 (steps 3 to 7) and
making non-critical variations but starting with thiophenol in step 3, the title
compound is obtained as a white solid.
1H NMR (DMSO) 5 10.8, 8.8, 7.73, 7.58, 7.17, 7.02, 3.60, 3.07, 2.81-2.7, 2.65-2.60;

20 13C NMR (DMSO) 5 168.2, 139.4, 138.1, 134.3, 129.9, 129.3, 128.8, 128.0, 126.9,
60.2, 55.8, 38.4;
IR (mull) cm*? 3346, 2925, 1633, 1525, 1450, 1284, 1139;
MS (EI) m/z 319, 287, 184, 164, 145, 125, 117, 91.
Caleulated for C,.H,;-NO,S: C, 60.17; H, 5.36; N, 4.39; S, 10.04; Found: C, 60.04;
26 H, 546; N, 4.28; S, 9.88.

EXAMPLE 3 Preparation of N-hydroxy 2-[(benzenesulfonyl)methyl]-
propionamide.
30 OH
\NH 0 Q
Y
O=C
/%
HyC
36 Stepl Preparation of 2-[(benzenesulfonyl)methyl}-propionoic acid

To 1 mmol of 2-[(benzenethio)methyl}-propionic acid in 10 mL of methylene
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acid ethyl ester. 4-Mthoxybenzenethiol (0.6 nL, 4.7 nmmol) in 1 nL of
ethanol is cooled in an ice bath with stirring. Ethanolic sodi um et hoxide
solution 0.13 m (0.34 nmol) is added. After 15 minutes 1.0 g (5.3 nmol) of
2- benzyl - 2- R&ggengifuc acid ethyl ester in 25 1 nL of ethanol is added
dropwi se overCaBHA 2 ninutes. The ice bath is removed and PCFAUSPELS3S on
mxture is allowed to stir for 17 hours. The m xture is evaporated in vacuo

and partition et ween. et hyl ,acet at ueous, 5% HCI . The organi c phase
i s concentr atcz‘g"r @ﬁ&@?ﬁ]m& g’@ tbéﬁ"rféd‘dg?fg&g§%gi3c‘ﬁm§’é Pé@ﬁﬂ?%ﬂ\m gqyeral

heran?a: acet plrpar(x&ﬁ: Zhe rbzntbﬁfmgxr& isDetirgedodt xblfikﬁ tbrnpdratuio R GLihrd and

col orl ess oi repar.ation, o .

2-[ (4- et hpxyrgfé xéarggég‘%"xgﬁ%%t_s H@ﬂoefglgx-‘ ﬁf@ﬁ?f’q’ 35d ipe Bltrate é&‘f%”é‘f’i‘?ﬁd ester.
To a sol ut i orpndfchponigtagrapkdioon silicargehatliting) with 12594 etid] phetatel andri§% agitiz aci d
et hyl este i | QL i cooled in an
i peybat h, fs%g?édﬁ¥%§6gﬁﬁ%& %?Q%%S%Htm%agggppb%hw S eI?'over 5

mi nut es. The %¥@BPratgr sEthesgivants deft 8,285 gof thertitle pampeund @p @ whitesolid.r ed at

room t enper atSgepe2 over nPgphratibh 8f NLEPERSY ' | .the solids
e p@P ati p@osy Mbb&eﬁé&uﬁi@ﬁ%@%ﬂ]

washed wi th nmethyl ene chlpridge. The organic -15- 13340

PCT/ US97/ 16348 sol uti off°PIOR@Rdeacted with three portions of 1M sodi um
bi carbonate, dri efolhywirg thiegenierid pricedurl outlhed ih EXAMPLE | (i ydngus sodi um

| f at e, d - h i) | t th
ot hyl one ton o g R Bl i bREr ARG it 3 el it timethi  compound as
a col orl ess @repiomdic Bidin @ep 6, the Ritlepampoushisebtained as a white solid. _
2- [ (- ot oy iBenkRneRgS 0048, M TPPBRN oo BEAD 881 foici - A mxture of

0.56 g (1.5 1), of 2-1(4-met hoxybenzenesulto ' 3-

phenyl -propa%ﬁ%i@’@h&;ﬁl”@@t &93-/%6@48' 1R9.911288 $78, 323,088t ed at 115
[err] C for 1M$\(E s/z 348 201 xigu) 25, 37t ransferred to 100 m of ice-water and
extract edlé/vith two 10 portions of et hyl acetate. The organic phase is
extractedwith three 50 nL portions of aqueous 5% sodi um bi carbonate. The
bi car bonat e EXAMPIE 4 s poRreghrati@r ofl N-hydrody-2¢i4dhdth@ebaizehe-concent r at ed

HC . The acidified agueous

| | i th 50, il porti
of ethyl acetate and the cg%ﬁgk%gﬂﬁg]é% L'{l%%’fygigi\{m@%gﬂniﬂﬁﬁEpropxonamﬁ%rt ' ons

CH,0
O
5 \©\n
$=00
_OH

o NH
1l
=0

10 OCH,4

Step 1 Preparation of 2-(4-methoxybenzenethiomethyl)-3-(4-
methoxybenzenethio)-propionic acid.
To a stirred mixture of 2-bromomethylacrylic acid (10 g, 60 mmol) in 125 mL
of toluene at room temperature, is added sodium bicarbonate (15 g, 180 mmol) and
15 4-methoxybenzenethiol (16.5 mL, 140 mmol) and this mixture is refluxed overnight,
The mixture is partitioned between aqueous sodium bicarbonate and ethyl acetate,
the aqueous phase is acidified to pH 2 with concentrated hydrochloric acid, and
extracted with ethyl acetate. The combined organic extracts are concentrated in
vacuo to afford the title compound as white solid.
20 HNMR (DMSO0) & 12.1, 7.25, 6.85, 3.74, 3.05, 2.50;
13c NMR (DMSO) § 174.60, 159.59, 134.05, 125.57, 115.66, 55.93, 55.63, 45.38,
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concentrated in uacuo to yield 0.45 g of the title conmpound as a white
solid. 15 Step 6 Preparati on of

N- benzyl oxy- 2- 1(4 nmet hoxybenzenesul fonyl ) met hyl ]] - 3- phenyl propi onam de. A
solution of 2 hoxybenzenesul f onyl ) et hyl ] - 3- phenyl - cid
(1.05 g, 3.1 rrrmP?Rand 0.69 nL (6.3 nmol) of NMMin dry THE 2‘9‘{5}%‘7‘&534%
nitrogen, is cooled in an ice bath. Ethyl chloroformate (0.33 nL, 3.5 nml)
in 7 nmL of THRgigg 20 added dropwi se over 5 minutes. The suspension is
stirred at O[err “Cfor_10 minutes, after which a slurry of

0- benzyl hydr o§#R#i ne hBRepeRaHion of s -Pethoayhgnzepesionylmety A (0. 44 L, 4
mmol) in 7 nL of THF |smbﬁhmﬂymdsmﬁnggy%@lmmmlons The m xture is
stirred for 10 mnt tor 00 .C over.ni gh m xture is
allowed to warmto 'EW%‘E' th(‘g“\e x@%‘%m‘%’g ‘i‘ﬁ%mg t hen partitioned
bet \r/]veen 255 etntéj:hh o:@Bﬁzéﬁahﬁmfﬂroptmﬁmtﬁid Cll@.%é‘@mxgiﬂblﬁx m@a@wd né chloride (250 wmg hedOI
with water, three, portions 1 M sodium bicarbonate an s drie
over an hydr ous® LBt ]acg?aégtog%%tgnrﬂn:ﬂé{: °€ﬂ?8r°5 Bt 883 uHAi)ﬁ"'él §ica
gel, eluting Wil$ mm:ﬂ%sadﬁamne&ﬂm,ll patiensdver Approgixgbely 30 "ﬂhnuesaf Afserdgtirfing6 g
of the title g}é Q %‘ﬁfn r.atd qn. of

N- hydr oxy- 2- [; Eg;& eegaztgn%af's?:alt §§a%4nd %for eﬁ)éyeﬁx@rﬁ&éugpx

phenyl - pr opi o eddn uacuo over a plug of 51l1ca gel 60 23 400 mesh) and the filtrand is eluted

N-benzyl oxyp 2uﬁ&ﬂcmmbﬂaﬁﬁyamam9&moim @B:?vhﬂc&ho@a&%@!ﬂd ERIEP R de
(1.25 g, 2.85_pmmo |sd|ssé: ‘gln45rrL et hana| his 1's added 0. 36

g of pall adi umtﬁ%r‘%‘kqnﬁﬁ“l'ﬁe W#ﬁsﬁmmn%@t%ﬂ%%e, titigrempaund as a
suspensi on i s whiteaekd.i n a shaker under 15 psi of hydrogen for 2.25 hours.
The catal yst |s fi7lt ed of f, 35 washing with ethanol, and the ethanol
solution is cONE entra ed in vacuo to afford, after evaporatlon from

A

met hyl ene chl &S GAB) /8280, @%a‘2&9hé71.|109.610601ﬁ306&c61as a white -16- VO
98/13340 15 1y NMR (DMSO) 8.7.66, 7,12, 3,86, 3.57, 2,69; PCT/ US97/ 16348
17:7.22, 7.03-7.1, 3.85, 3.55,

lid. 1H NVR,§DVEO
3Oo|2 2.76-2. 75553 NM%Q’WQ@NWZG@E@Y @0@8130 12,325, 13 5688, 55.84.90.04, 130. 7,

129.7, 129.1, sfep/3 3, 1Xeparafibn of N5@n@loxﬁ-(3~meﬁ?ox§ben'ée%ul@'(ﬁ%rﬁnéfix}l) 348, 317
288, 214, 171, 155, 145,?%17 107 ?fln%) Preparati on of

N-hydr oxy 2- [ ( benzenes (P4tBIYPSIAERS

A mixture of 2- (4-methoxybenzenesulfonylmethyl)-3-(4-

-propionamide.

20 methoxybenzenesulfonyl)-propionic acid (5.0 g, 12 mmol) in tetrahydrofuran (30 mL),
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (4.3 g, 23 mmol),
benzylhydroxylamine hydrochloride (2.3 g, 14 mmol), and distilled water (30 mL) is
stirred overnight. The mixture is filtered to yield a white precipitate which is
dissolved in chloroform (200 m!) and filtered. The filtrate is extracted with brine

25 (100 mL) and the organic phase concentrated in vacuo, to yield N-benzyloxy-2-(4-
methoxybenzenesulfonylmethyl)-3-(4-methoxybenzenesulfonyl)-propionamide (2.24 g,
36%). The initial filtrate from the overnight reaction is transferred to ethyl acetate
and extracted with 10% hydrochloric acid, water, aqueous sodium bicarbonate, and
brine, and concentrated in vacuo to also yield the title compound as a white solid.

30 m.p. 151° C (dec.).
1M NMR (DMSO) § 11.5, 7.70, 7.37, 7.13, 4.69, 3.86, 3.50, 2.80;
13C NMR (DMSO) 5 166.68, 164.31, 136.72, 130.96, 130.93, 129.65, 129.09, 115.51,
77.56, 56.65, 56.34, 55.72, 34.00.

Step 4 Preparation of N-hydroxy-2-(4-methoxybenzenesulfonylmethyl)-3-(4-

35 methoxybenzenesulfonyl)-propionamide.

A suspension of N-benzyloxy-2-(4-methoxybenzenesulfonylmethyl)-3-(4-
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phenyl - pr opi onam de. 10 0 OH G NH 15
Fol | ow ng the general procedure outlined in EXAMPLE 1 (steps 3 to 7) and
maki ng non-critical variations but starting with thiophenol in step 3, the
title conpound is obtained as a white solid. 1H NVR ( DVMSO) err; 10. 6, 8.8,
7.73, 7.58, WO o> 3 60, 3.07, 2.81-2.7, 2.65-2.60; 28T EHHR
(DVBO) [err] 168.2, 139.4, 138.1, 134.3, 129.9, 129.3, 128.8, 128.0, 126 9,

(0.2 52 8L Wfonbilebhlan g ShichortEls 0 18T md ) Spphitass iR

d err] H err] ) axdrdthyl aloh@050 L) i agitd&l under hy@@gers(20 16igd At r@mund C

60. 04; 25 H, ? geratdte of .ﬁ%r}]n SThg réifhiod S8Rt Hitered th \Pgﬁ%Q%%HQHe of
Azenesul 3 nf

N-hydroxy 2-[ propl_ onam err] 35 Step 1

Preparat i on @phrble[aobémé’ewé@élwxéhwgl elsghal followed by shlerofermémetyhaleahel  of

2- [ (benzengt hQq), Mk bt irats Gré edridentPatdd ifthacb toBlelNaREroxt24- WO

98/ 13340 PCT/ US97/ 16348

chl ori de cooI‘E%PhWbWef‘??élfB%ﬁlﬁe'ibé’l)‘a'addé’életbmgbﬁ}“(’%esﬁlf?ﬁwrﬁmmn $8% RCPBA i n
several portiwhit soE@e reaction mxture is stirred at roomtenperature for 6
hours, and refri S’ﬁ{?éﬁd overni ght. The suspension is filtered, and the

fi Itrate is JdBfc “ated’ and chromat ographed on silica gel, eluting with
25% et hyl acdRAmila8292) 1646, 1691,i167% 1560, 1320,n130&,X1804,51294,01288)\k266011450% et hyl
acet at e, ?OS(V ge{dag &3 -1 n hexanes. Evaporation of the solvents Ieft

0.225 g o €' con})ou‘nd as a white solid. Step 2 Preparation of
N- hydr oxy 2- [ FhNNMRAIME0T &a0-0) Hdt 169.17.12p8 8B bH&®e. Fol | owi ng t he general

procedure outBpnegri MWSE 18, (X RPI3655)13020, 1B, 15nsé<24lgsrmnascutlcal

vari ations but st art| ng with 2-|(benzenesul fonyl)met hyl |

EXAMPLE & Preparation of N-hydroxy-2-[(4-chlorobenzenesulfonyl)methyl)-3-

15 (4-chlorobenzenesulfonyl)-propionamide.

20 S
i
S=0
cl
25
Step 1 Preparation of 2-(4-chlorobenzenesulfonylmethyl)-3-(4-

chlorobenzenesulfonyl)-propionic acid.
Following the general procedure in EXAMPLE 4 (steps 1 and 2) and making
non-critical variations but starting with 4-chlorothiophenol in step 1, the title
30 compound is obtained as a white solid.
m.p. 197° C (dec.);
14 NMR (DMSO) 5 7.77, 7.67, 8.74, 3.54, 2.58;
13 NMR (DMSO) 3§ 171.24, 139.38, 138.34, 130.26, 129.91, 56.66, 37.59.
Step 2 Preparation of N-hydroxy-2-[(4-chlorobenzenesulfonyl)methyl)-3-(4-
35 chlorobenzenesulfonyl)-propionamide.
A mixture of 2-(4-chlorobenzenesulfonylmethyl)-3-(4-chlorobenzenesulfonyl)-
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propionoic acid in step 6, the title conpound is obtained as a white solid.
1H NW\R (DMSO) [err] 10.6, 8.8, 7.87, 7.74, 7.64, 3.53, 3.27, 2.58, 1.05;
13C NWVR (DMSO) [err] 170.0, 139.8, 134.4, 129.9, 128.0, 57.6, 32.3, 19.0;
Ms (EI) mz 141, 125, 77. 15 EXAMPLE 4 Pr ' of

N- hydr oxy- 2- Ev?)i”#é% oxybenzene- m&’l’%

sul fonyl ) net hyl ] - 3- (4- met hoxybenzenesul fonyl ) - propi onam de [err] Step 1

Preparation O%t‘% §e 45nd Wé’qr&zﬁpﬁf)hi ﬂ%%ﬂz gxéﬁz%Ie hydrate (0 16 g, 1.2 mmol),

nmet hoxybenzen stirre

5 br omoet hy| m mﬁégma?osaq%ya%-w ishgadionide hyisoRbiorise (035 Beha mieol) aath
tenperature, qgﬂ%l'@hﬁ@-(m a4, q, 2(1415109 is &ﬁ@edﬂﬁ‘ﬂx) lcé’-ﬂﬁh]f'ér 20

4- nethoxybenzenethlol 40 this i s refl uxed
over ni ght . ThBiRgtes and 1@%%@%@53 maeﬂi)éagﬁ FormagtiteBonat o

and ethyl a&cemdl) s addeg. amemngrmmgm ab@mblieht ednﬁe@atpi-é Zhemnbhumacent rated
hydr ochl ori c aC| ned or ani c

d t h
T oers o Bitihone] Brihed ARyCicalte Andaqibon fR Ridprnloife S0 i
solid. 20 [er p@dﬂel‘x&@r(wﬁ@-at{td with Bguéous EcxHSaqlﬁoﬁaod&xn?mFarboﬁBge kﬁmlio

[err] C NMWR ( D&@%O\[e?r hbﬁirégs/ iy Siltate) coredtitriidd irt b, Thi-tondiReratdls 93

55.63, 45.38
PCT/ US97/ 16346hromatpgraphed gver silica gpl @348 mesh) ¢fith chloroform/acetone/acetic acid

2- (4- met hopgy beazpmng aHd bR ondentrated 47 vBRLNYNE MESAAS H&rgﬁmili)as Rr opi oni ¢
acid. Astirred mxture of 2-(4-net hoxybenzenethi omet hyl )

met hoxybenzengf”r?Féﬁ idsr opionic acid (18.5 g, 5 mol) in net hyI ene chloride
(250 m) is co.adeTse&;dry icel acetone bath and m chl or oper oxybenzoi ¢ aci d

I nut 0%, A 2%“% FAB e 48 B0, b, IBE spE O ey s and st anding

for one day t NMRt(Dh@QM 10i8, 8.88U78,17.702868, V&r a plug of silica gel 60
(230-400 sh)a {Qﬂﬂ? M [ 1 fqrdgp f ol | owed by
chl or of or rret hyl a Qﬁﬁéq)i/%(&:et 1¢ 1§%|6é Ui?ggs )85015\)@' iép‘fsh%@b? 36T,

EXAMPLE 6 Preparation of N-hydroxy-2-[(4-bromobenzenesulfonyl)methyl}-
3-(4-bromobenzenesulfonyl)-propionamide.

20 Br
1SV,
s=00

25
Br
Following the general procedure outlined in EXAMPLE 5 (steps 1 and 2) and
making non-critical variations but starting with 4-bromothiophenol in step 1, the
title compound is obtained as a white solid.
30 m.p. 187° C dec,;
MS (FAB) m/z 469, 421, 291, 245, 71, 69, 57, 55, 43, 41;
'H NMR (DMSO) 5 10.9, 8.96, 7.85, 7.70, 3.61, 2.79;
13C NMR (DMSO) 5 165.75, 138,55, 133.42, 130.67, 129.25, 56.01, 33.65.

35 EXAMPLE 7 Preparation of N-hydroxy-2-{(n-butylsulfonyl)methyl}-3-(n-
butylsulfonyi)-propionamide.

21.



filtrate is concentrated and triturated with hexane to afford the title

conpound as a white solid. mp. 174-5[err]C M (FAB) mz 430, 429, 239,

171, 109, 107, 103, 89, 61; 15 1H NWR (DWVSO) [err] 7.66, 7.12, 3.86, 3.57,

2.69; 15 er rlC NVR (DMSO [err] 171.57, 163.97, 130. 61‘5 130.12, 115.13,

56.28, 55.8W0%BMYWA  step 3 Preparation of CT/USH7/16348

N- benzyl oxy- 2- (4- met hoxybenzenesul f onyl net hyl ) - 3- ( 4-

nmet hoxybenzenesul f onyl ) - propi onam de. A m xture of

2- (4- met hoxybenzenesul f onyl net hyl ) -3-(4- 20

met hoxybenzenesul f onyl ) - pr opi oni gy, 3'5'«.003 g, 12 mml) in tetrahydrofuran

(30 mL), 1-(3-dinethylam nopropyl)-3-& ™yl boéH m de hydrochloride (4.3

g, 23 mml), benzyl hydroxyl am ne hydrochl ¢ri %’8" (2.3 g, 14 nmmol), and

distilled water (30 nL) is stirred overnig ’
e

%" The mxture is filtered to
yield a wgite precipitate which is dissol B\’%in chl orof orm (200 m) and

filtered. The filtrate is extracted with brige 25 (100 nL) and the organic
phase concentrated in vacuo, to yield N benzyl¥xy-2-4-
met hoxybenzenesul f onyl net hyl ) - 3- (4- net hoxybenzenesul f onyl ) - pr opi onam de

2.24 g, 36%,. The initial filtrate fromth rnpght.reaction is

'E r ansf gr red /%tﬁp hy: ?E%‘Fé?té"'na?{&%&'?‘ﬁé{@?Eh“%'ﬁx'g'iﬁb?ﬁ%f%BFﬂP@WcA%i d,

wat er, aqueous sodi umethytesteonat e, and brine, and concentrated in vacuo to
al so yielyd the ti | | | ?&%1 rl]. C (dec.).
[err]% N (DIVBOA ertﬁi ?1.@, ; 7@‘3'%@&@%[%‘3’1%5@0%'3 %E’Oxl 2.%(30; )
[err]C NMVR ( iof @4 nLq 5 mawl), pefassiam carhengts (1.7 3p lhmmol)Jg absolutezthids

129. 09, 115. Blonol #536L) 126tif3d 2B GmBfent BInpetatuddodPnight eMhe/mixture s €PAr at i on
of N-hydroxy- 2-(4-net hoxybenzenesul f opnyl pet hyl ) - 3- 54- 3

h » .
met hoxybenz eBREiFFeshin st asphat sFiresded Kith agpeays; 107 ‘Hfimglonc acid, and
N- benzyl oxy- chneehtrmédiinxnaas) a6 aford the titlerceinbydnd & 4 dear; ¢Qorless o0 98/ 13340

PCT/ US97/,163 f 1) /0L QRI 1 de (5.0 g, 9.4 mol),
Pear | m‘:m'lgS Cﬁg@g?ﬁ%@@é}%}eg% %%yll'ugllgghg?g’%nu is agitated under
hydrogen (20E5NYR @M3Q0HT%08, 6060463603289, 3161, 218 MR 13.80 mixture is
filtered t hr@éég@ celi tP?eﬁQ&lJnm? 2-[(n-butylsulfonyl)methyl]-3-(n-butylsulfonyl)-propionic
acid, ethyl ester.
After cooling a stirred mixture of 2-[(n-butylthio)methyl}-3-(n-butyithio)-

20 propanoic acid, ethyl ester (1.0 g, 3.4 mmol) in methylene chloride (30 mL), m-
chloroperoxybenzoic acid (3.0 g; 14. mmol) is added and the mixture is stirred
overnight at ambient temperature. The mixture is filtered and the filtrate
concentrated in vecuo to afford 2-[(n-butylsulfonyl)methyl]-3-(n-butylsulfonyl)-
propanoic acid, ethyl ester as a clear, colorless oil.

25 'H NMR (DMSO) 5 4.10, 3.51, 3.38, 3.14, 1.63, 1.39, 1.18, 0.85;
13c NMR (DMSO) 5 170.99, 61.79, 52.82, 52.53, 34.20, 23.72, 21.40, 14.22, 13.89.
Step 3 Preparation of 2-[(n-butylsulfonyl)methyl]-3-(n-butylsulfonyl)-propionic

acid.
A mixture of 2-[(n-butylsulfonyl})methyl]-3-(n-butylsulfonyl)-propanocic acid,

30 ethyl ester (1,0 g, 3.0 mmol) in 6N hydrochloric acid ( 20 mL) is refluxed overnight.
The mixture is transferred to distilled water and extracted with ethyl acetate. The
combined organic extracts are concentrated in vacuo to yield the title compound as a
clear, colorless oil.
1H NMR (DMSO) 5 3.50, 3.30, 3.14, 1.62, 1.37, 0.87;

35 18c NMR (DMSO) § 172.33, 52.88, 52.48, 34.49, 23.75, 21.41, 13.88.

Step 4 Preparation of N-hydroxy-2-[(n-butylsulfonyl)methyl]-3-(n-
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sol ubl e solids dissolved with nmethyl alcohol followed by chl oroform nethyl
al cohol 5 (9:1). The conbined filtrates are concentrated in vacuo to yield
N- hydr oxy- 2- ( 4-
met hoxybenzenggysfa4y ! met hyl ) - 3- (4- met hoxybenzenesul fonyl ) - pr opi onanm de as
a white solid. mp. 173.5-4.5[err] C, IR (mull) 3292, 1640, 9’5% 9163489
1500, 1320, 1313, 1304, 1294, 1282, 1266, 1145, 10 1089, 1023, 838 cnferr]
[err]H NMR (DVSO) [err ]yt 1 7. 12, 3.87. 3.48, 2.82; 13C NWR
(DVBO) 8 166.13, 163,93, %5‘%.“%‘3,}%??8‘."%‘,“’%15. 15, 55.24. 55.97, 33.47.
EXAMPLE 5 PFellpxying thergeperal procedure outlined in EXAMPLE 4 (steps 3 and 4) and
N- hydr oxy- 2- [ RnCRRIEEVREoh OB staRinE Witk %gné;t‘atyxsulfonynmethyn.a-<n-

€ re

(eferkerkp
(4-chl orobenzengsul f onyl ) - praopi onam de._[err p.l . Preparation of
2- (4-chl or obeﬁ?@i Pﬂé?%??ﬁ@?‘ﬁ??‘ 1n step 3, b?ﬂ%&%w&ﬁ%éﬁﬂblt@ﬁ% 35 HWBBE oni c
acid. Fol | & malid he general procedure in EXAMPLE 4 (steps 1 and 2) and

maki Nng non- Cr ity At tarti i.h. 4-chlorothi ophenol in step
1, the title Ii I(ﬁg[(k){r’fpbg'iusn Eﬁfsbr.b;lgm;?‘ﬁgdgéé‘ M*el‘é%lq) > mp. 197[err] C
(dec.); [err] MBSO} 1166.5% 5283, 52.55,3238,/28.73 2143, 3.98; [err] C NWR
(DVBO [err] 171.24, 139.38, 138.34, 130.26, 129.91, 56.66, 37.59. Step 2
Preparation of N-hydroxy-2-[(4-chlorobenzenesul fony])nethyl)-3-(4- 35

chl or obenzene& T 8 - pr opPeararatien of N-kidrexyrZ:[(mpetylsulfonyl)methyl]-3-(n-

2- (4- chl ormbenzenesul f onyl npitivhtongt Fopicdatti@enzenesul fonyl ) - - 20- VO
98/ 13340 PCT/ US97/ 16348
propionic acid (0.52 g, 1.1 nmol ), 1-hydroxybenzotriazole hydrate (0.16 g,
1.2 mol ), 1-(3-dinethylam nopropyl)-3-ethyl cagbodiimde hydrochl ori de
(0.25 g, 1.3 mml), and hydroxyl am ne hydrpchl riga (0.083 g, 1.2 nmmol ) is
stirred in an ice bath for 20 HeNUres and - TNyl morphol i ne (0.28 ni, 2.5
nmmol) in dinmethylformamde (10 5 nl) is a&ldegs®

anbi ent tegperature, the mxture is o~

After stirring overnight at

CHy

20 Following the general procedure outlined in EXAMPLE 7 (steps 1 to 4) and
making non-critical variations but starting with n-octyithiol in step 1, the title
compotund is obtained as a white solid.
1H NMR (DMSO) 5 10.9, 9.05, 3.40, 3.08, 1.61, 1.32, 1.23, 0.84;

MS (FAB) m/z 456, 440, 245, 133, 71, 69, 57, 55, 43, 41;

25 13C NMR (DMSO) 5 166.53, 52.92, 52.77, 32.60, 31.64, 28.90, 28.87, 28.14, 22.51,

21.71, 14.40.

EXAMPLE 9 Preparation of N-hydroxy-2-{(4-methylbenzenesulfonyl)methyl]-

3-(4-methylbenzenesulfonyl)-propionamide.
30
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partitioned between ethyl acetate and aqgueous 10% hydrochloric acid. The
organi c phase is further extracted with aqueous acid, aqueous sodi um

bi carbonate, brine, dried over anhydrous sodium sul fate, concentrated in
vacuo. The_concentrate is chronatographed over silica gel (230400 nesh)
with chl or YO R4t one/ acetlc acid 10 (79/20/1) and the BYTH§H16348
concentrated in vacuo yield the title conpound as a white solid. mp.

VR (DVE0) S'9b1 5. ity P21 Sl i8R (beo) [err]

165. 72, 140. 09, 138 Oﬁgathj[menﬁﬁgsuiﬁﬁylmqpl&ﬁc adid. 33. 67. EXAMPLE 6

Prepar ati on of l\h?é‘?‘ %—bum ﬂtgﬁgagﬁgwf% b Of 3 indddB! S¥dldenesulfinic

3- (4- bronpbenzene gro I 0
[err] Fol | owridgsadium gelhen@no pizatec@t & 24 pmpheandisadimnpbiparbomty €k epsi2] and 2)

and maki ng RoRsifd {ohfedtb (%L?is'r@ﬂ&eﬁ%eﬁ&&t TRE kil fh- tbsmeh'te QtH%
step 1, the title co %otalne white solid. 87[err]
C dec.; M5 @FekRle apd zer‘r‘gﬁgtedd‘z agugqus Yfsh ydfichl‘B'g’ acigly Twrga!sc Pﬁise Berr]H NWR
(DVB0) [ err kodd@niated 4;9 Dacub, & triturdled Jith hexane/td yidlé l:lid fit1&Mmdohial a8
165. 75, 138. 31? lﬁgd 130. 67, 129.25, 56.01, 33.65. 35 EXAMPLE 7

roxy

Preparatlon 2-[ (n-butyl sul fonyl) net hyl ] -3-(n-
but yl sul f onyH) NMRODMSGIS 7166, 7.41] 8.47, 2.8¢) 2@, 13340

PCT/ U897 634,
2- (n-bu °;| { h.éé‘@{ﬁt?%hﬁ)%q?ﬂ’g Rak: higﬁj ?%6 2 25T A2 eor . 10
A m xture oftepdr ormrﬁ,ileh!}qa&em of Ndxydmm—z-l@tmyuhybswnequlfowlgnetbymamm| ), n-

butylthiol (1.4 nmi, ﬁgmgﬂzen%quﬁﬁb%ﬁagﬁmate (1.7 g, 13 mol) in
absol ute ethyl al cghol Is stirred at ambient tenperature overnight.
The mixture js JToN- methylpyrroh inone (20 mL) cooled in an ice bath, is added 2-{(4-

methylbenzenesulfonyl)methyl}-3-(4-methylbenzenesulfonyl)-propionoic acid (4.4 g,
16 11 mmol), 1(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (4.2 g, 22
mmol), and hydroxylamine hydrochloride (1.5 g, 22 mmol). After stirring overnight
at ambient temperature, the mixture is transferred to ethyl acetate and extracted
with aqueouns 10% hydrochloric acid, distilled water, agqueous sodium bicarbonate,
brine, and dried over anhydrous sodium sulfate. The organic phase is concentrated
20 in vacuo and triturated from hexane to afford the title compound as a white solid.
14 NMR (DMSO) 5 10.9, 8.9, 7.62, 7.41, 3.47, 2.82, 2.42;
13c NMR (DMSO) § 165.94, 145.12, 136.19, 130.42, 128.37, 55.87, 33.34, 21.61.

EXAMPLE 10 Preparation of N-hydroxy-2-[(benzenesulfonyl)methyl]-3-
25 {benzenesulfonyl)-propionamide.

o*}1%

Following the general procedure outlined in EXAMPLE 9 and making non-

n=0

O=

critical variations but starting with benzenesulfinic acid, sodium salt (2.5 g, 15
35 mmol) in step 1, the titie compound is afforded as a white solid.
Found: C, 50.06; H, 4.56; N, 38.7; S, 16.44;
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transferred to ethyl acetate, extracted wth aqueous 10% hydrochl oric acid,
and concentrated in vacuo, to afford the title conpound as a cl ear,
colorless oil. 15 [err]H NWVR (DVBO [err] 4.07, 2.72, 2.47, 1.47, 1. 36,

1.18, 0. 86; N DMSO) [err] 173.08, 60.66, 46.36, 32.89 1.61, 21.72,
14.52, 13. 90.1@&98%“ Preparation of PCT%S”’I‘-"“

2-[ (n-butyl sul fonyl ) et hyl|-3-(n-butyl sul fonyl)-propionic acid, ethyl
ester. After c ' & T, 1, X f .

22 (n-butyl t hi SEnEAD) B2 éé‘%r?-gg’u%g#l 388, Shagg 22, 200 U028 L ester
(1.0 g, 3.4 YNME (RMSD) 519, 819 875 066§, 3HHLBE: m  chl or oper oxybenzoi ¢
acid (3.0 g;, 13 NmkpMSé) §46te6, 38608 'a4TB2X 140,62, 188,81, 185! dgRyer ni ght at

anmbi ent tenperature. ihe mxtureis filtered and the filtrate concentrated
in vacuo to afford 2-[(n-butyl sul fonyl)nethyl]-3-(n-butyl sul fonyl)-

propanoi ¢ ag dEXAMPIIE €5t er  Bfepardiioddt N-Byirofy-BRS-nfetRoxyBenzerestlfdnki)NVR
(DVBO) [err] 4.10, 3.51, 3.38, 3 ]5421 1;?33, 1.39,%’%{ 1!% 0. 85; _%3C NVR ( DMSO)
8 170.99, 61.79, 52.82, 52.5Fethyil-5(§-methoxyhenzgpegyfonylypepsandmidag st ep 3
Preparation of 2-[(n-butylsulfonyl)nethyl)]-3-(n-butylsulfonyl)-propionic
acid. A mxture of CHO

2-[ (n-butyl sul fonyl) net hyfl -3-(n- bu'f"‘y fony Q- propanoic acid, 30 ethyl
ester (1.0 g, 3.0 mmol) in 6N hydrochl Sgt 'QLN("°20 m.) is refluxed
overnight. jphe mixture is transferred toCdi$x{ |l ed water and extracted with
ethyl acetate. The conbined organic extracts af@ goncentrated in vacuo to
yield the title conmpound as a clear, colorless~8fl. 1H NVMR (DVS0) 8 3. 50,
3.30, 3.14, 1.62, 1.37, 0.87; 35 13C NWVR (DVSEN8 172.33, 52.88, 52.48,
34.49, 23.75, 21.41, 13.88. Step 4 Pr epar on of

N- hydr oxy-2-[ (n-butyl sul fonyl)methyl]-3-(n- -22 WO 98/ 13340

PCT/ US97/ 16348 butyl sul fonyl ) - propi onam de. Fol PGk ng the general procedure

out 17, | GOWIEE 1 (Sebeld AR A bk a7
but yl sul fonyl ) - propi onoiegtercid in step 3, the title conpound is obtained as
a white 5 solid. g g stirred mixture of 3-chloropropylmalonic acid, diethyl ester (2.1 g, 8.6

mmol) in dimethylformamide (20 mL) is added 4-methoxybenzenethiol (1.2 mL, 9.5

mmol) in dimethylformamide (20 mL) and sodium bicarbonate (0.72 g, 8.6 mmol).

20 After stirring overnight at room temperature the mixture is transferred to ethyl
acetate and extracted with aqueous 10% hydrochloric acid, distilled water, aqueous
sodium bicarbonate, brine, and concentrated in vacuo. The concentrate is triturated
with hexane, extracted with distilled water, concentrated in vacuo, and
chromatographed over silica gel with methylene chloride/hexane (9/1) to yield the

25 title compound as a clear, colorless oil.
1H NMR (DMSO) 5 7.29, 6.89, 4.08, 3.73, 3.45, 2.83, 1.85, 1.49, 1.14;
13c NMR (DMSO) 5 169.66, 159.19, 133.05, 126.51, 115.52, 61.66, 55.99, 51.48,
34.65, 28.00, 27.01, 14.70.

Step 2 Preparation of 3-(4-methoxybenzenesulfonyl)-propylmalonic acid,

30 diethyl ester.

A stirred mixture of 3-(4-methoxybenzenethio)-propylmalonic acid, diethyl
ester (2.4 g, 7.0 mmol) in chloroform (150 mL) is cooled and m-chloroperoxybenzoic
acid (3.3 g, 156 mmol) is added in small portions. After stirring overnight at ambient
temperature, the mixture is transferred to chloroform/methyl alcohol (9/1) and

35 extracted with aqueous sodium bicarbonate, brine, and concentrated in vacue. The
concentrate is chromatographed over silica gel using chloroform/methyl alcohal
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IH NMR (DVBO) [err] 10.9, 9.0, 3.37, 3.15, 3.09, 1.63, 1.38, 0.88; [err]C
NVR (DVMBO) [err] 166.52, 52.93, 52.55, 32.58, 23.73, 21.43, 13.90. EXAMPLE

8 Preparation of N-hydroxy-2-[(n-octylsulfonyl)methyl]-3.(n- 10
octyl sul fon opi onam de. [err] 20 Fol | owi ng t he gener al
procedur e 3&1‘%’(5@‘8 in EXAMPLE 7 (steps 1 to 4) and maki ngpﬁﬁﬂsﬂlﬁ'?cal

variations but starting with n-octylthiol in step 1, the title conpound is
obtained as a white solid. [err]H NVR (DVSO errb‘lo 9, 9.05, 3.40, 3.08,
1.61, 1.32, (98.55), gnithe W%PA@F“W%M'SBM"MEB yiejdsthe titlexcompoundsag a 57, 55,
43, 41; 25 cleaf chibffessSO) [err] 166.53, 52.92, 52.77, 32.60, 31.64, 28.90,

i %:g;iﬁﬁémﬁé 2 an bR, e 175, 81 R 21100

3- (4- et hyl Nmmmsonguy;s b8,CIBB SN AIE0HS, 155004, 6185, 56228, 54.84)50.9827.6840

PCT/ USQ?/#}G?@ Preparati on of
2-[(4- et e]q{zenesul fonyl ) nmet hyl ]-3-(4- nethyl benzenesul fonylt} pr opi oni ¢
acid. A m xStape? of 2-Ryeparetion bf3-Hemethpxybenzedesufogyl hpropimainpic)aci

p-tol uenesul finic am,gionoggg Wpsalt, nonohydrate (6 4 g, 27 mml ), and
sodi um bi carbonate (1.0 g, 12 5 rrrml I n_tol uene I's refl uxed
overni ght. The nTxe stieed éml“r“ahgﬁ%ﬂr@ﬁhPﬁbé%mPsuéf&@tth’@Pﬂﬁﬂl@)&#%t ed with

aqueous 10%1 QEtat (0 , ﬂhdnolmeab@mmtﬁylr&l@m (66 il 6 edded JoREsibm vacuao,
O St T U8 ot o8 RS o bl e e
[err] 171. 4Gmbiedb te’ix’xberéﬂiﬁe 1Re ml:ﬁﬁreéhd pait@Bn2d between E’hloﬁﬁxrﬁﬁnetﬂﬂ @évholSt ep 2
b 1 0148 SN SIS s S (4
cool ed i n aroncertratad hydrochloriciecid, 2xfraeted with chloroform/methyl alcohol (9/1), and
the organic extracts concentrated in vacuo to yield the title compound as a clear,
15 colorless oil. '
1 NMR (DMSO) 5 7.18, 7.15, 4.06, 3.85, 3.36, 3.27, 1.80, 1.54, 1.13;
13¢c NMR (DMSO) 5 170.97, 169.99, 164.03, 131.32, 130.73, 61.54, 56.60, 55.33,
51.57, 27.53, 21.17, 14.73.
Step 4 Preparation of 2-{(4-methoxybenzenesulfonyl)propyl]-2-propenoic
20 acid, ethyl ester.
A mixture of 3-(4-methoxybenzenesulfonyl)-propylmalonic acid, monoethyl
ester (1.1 g, 3.2 mmol), paraformaldehyde (0.11 g, 3.5 mmol), piperidine (0.03 mL,
0.32 mmol), and pyridine (20 mL) is refluxed for three hours. The mixture is
transferred to ethyl acetate and extracted with aqueous 10% hydrochloric acid,
25 distilled water, aqueous sodium bicarbonate, brine, and the organic phase is
concentrated in vacuo to yield the title compound as a clear, colorless oil.
1H NMR (DMSO) & 7.79, 7.15, 6.05, 5.59, 4.09, 3.84, 3.21, 2.29, 1.67, 1.16;
13¢c NMR (DMSO) 5 166.80, 164.05, 139.74, 131.30, 130.78, 126.72, 115.44, 61.17,
56.61, 55.23, 30.45, 22.33, 14.80.
30 Stepb Preparation of 2-{(4-methoxybenzenethio)methyl}-5-(4
methoxybenzenesulfonyl)-pentanoic acid, ethyl ester.
To a stirred mixture of 4-methoxybenzenethiol (0.30 mL, 2.2 mmol) in
absolute ethyl alcohol (1 mL) cooled in an ice bath, is added sodium ethoxide
solution (0.2 mL, 0.22 mmol) followed in fifteen minutes by 2-{(4-
35 methoxybenzenesulfonyl) propyl]-2-propenoic acid, ethyl ester (0.70 g, 2.2 mmol) in
absolute ethyl alcohol (2 mL). After stirring overnight at ambient temperature, the
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met hyl benzenesul f onyl ) net hyl ) - 3- (4- net hyl benzenesul f onyl ) - pr opi onoi ¢ aci d

(4.4 g, 15 11 mmol), 1-(3-dinethyl am nopropy])-3-ethyl carbodi i m de

hydrochl oride (4.2 g, 22 mmol), and hydroxyl am ne hydrochloride (1.5 g, 22
irring overnight at anbient tenperature, the_mxture is

mmol ). After
transferred P@‘Sa"ﬁ%" acetate and extracted with aqueous 109FRYMPYEAMEri ¢
acid, distilled water, aqueous sodi um bi carbonate, brine, and dried over

hyd di | f.at T ' h ' trat '
and” L1 tur ot B PRER e e o JHIE Rerte AR ek ae B ok Bin8 oy b
[err] H NVR ( Dheid) distilledl. Wates .a@ueons Bjium. bicarbdhatey briie,8itjed DverPanhydrou C NVR
DVMSO 8 165. 94s. , I\ 2 : 1, 61.
(EXANP)LE 10 SBiu égg%tr%h?’?dg%“o v r'o?"ﬁ" d 2%{%"3%@’2%%% Ul t?i‘oéu"n y#%dn‘éltl%yl ]-3- 25
( benzenesul f ohg#apepthe filtepeshsolids exgpacted with chloroform and concentrated in vacuo to

[err] Foll g pgid 1R e @poutt B8 Wit sgitd. | i ned in EXAMPLE 9 and maki ng non-
critical vari ions but starting with benzenesulfinic acid, sodiumsalt
(25 g 15 35 TRHR PUSDET 16 Te T G5 SpBAncE.Th 30t SO0 5 whi 1 e
solid. Found: 144, £08;06; H, 4.56; N, 3.7; S, 16.44; -24- WD 98/ 13340

PCT/ US97/ 16348 ) 0a20% o, 149,
125; [err]H NM#%@%&? 1?%?%,1%3551 @%5?@9635&57’@?'43’%%‘,23[ g&r‘i"c NVR
(DVBO) [err] 6®66,58,2315566.35.00345.68, 370802988, 2033, P448.55. 77, 33.19. 5 |
EXAMPLE 11, Pre ' E_ sefzdnedi rzenesul fonyl ) -
met hyl ] - 5-IP 4- ?rﬁp hsoxybg?ze Aggﬁ?r?éfn%ll’( %%Eeh%?%bﬁéréngéfﬂﬁgﬁ@ﬁ?@%z@t ep 1
Preparation of 3-(4- nettetheuybenze pry)-pentappicrasidomthy] esterd, di et hyl eater.
To a stirred m xt U@, gfirrdd GfiktQFO B Y- MdBl R ehzdtfetido)nidbifiiBy. €St er (2.1 g,

8.6 nmmol ) in dinethylfor 1de (20 nL) is added 4-net hoxybenzenethiol (1.2
m, 9.5 mmol )mﬂsﬁ%w%ﬁ&#a@nwemm@mt%m gm-Biremelbsheerofopn 72 g,
8.6 mml ). 20(56fthEY cobletl i b Geebath,1s @ided3h-chioffeioRyheatds m@g&ﬁlﬁg,fﬁ.'?(t ure is
T o o | Qe A BN Mo Y TGN bl RSt QR LRI T €

1 to ethyl acetate which is extracted with aqueous sodium bicarbonate and brine. The

organic phase is concentrated in vacuo, triturated with hexane, and the filtered
solids dissolved in chloroform. The chloroform mixture is then extracted with
aqueous sodium bicarbonate and brine and the organic phase is concentrated in
20 wvacuo to yield the title compound as a white solid.
1H NMR (DMSO) § 7.75, 7.15, 3.89, 3.85, 3.50, 3.39, 3.16, 2.59, 1.57, 1.42, 1.57,
1.41, 1.08;
13C NMR (DMSO) 5 172.94, 164.27, 164.06, 131.21, 130.95, 130.73, 115.46, 61.37,
57.29, 56.66, 56.62, 55.17, 30.78, 20.81, 14.65.
25 Step7 Preparation of 2-[(4-methoxybenzenesulfonyl)methyl]-5-(4-
methoxybenzenesulfonyl)-pentanocic acid.

A mixture of 2-[(4-methoxybenzenesulfonyl)methyl]-5-(4-
methoxybenzenesulfonyl)-pentanoic acid, ethyl ester (0.70 g, 1.4 mmol) in 6N
hydrochloric acid (20 ml) is refluxed overnight. The mixture is transferred to ethyl

30 acetate which is extracted with aqueous sodium bicarbonate. The combined aqueous
extract is acidified with concentrated hydrochloric acid and extracted with ethyl
acetate. This organic extract is concentrated in vecuo to yield the title compound as
a white solid.
1H NMR (DMSO) 5 12.5, 7.77, 7.14, 3.85, 3.50, 3.32, 3.16, 2.49, 1.57, 1.45;

35 13c NMR (DMSO) 5 174.41, 164.20, 164.03, 131.29, 131.17, 130.90, 130.67, 115.45,
80.03, 57.24, 56.62, 55.28, 30.68, 20.73.
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sodi um bi carbonate, brine, and concentrated in vacuo. The concentrate is
triturated with hexane, extracted with distilled water, concentrated in
vacuo, and chromat ographed over silica gel with nethyl ene chloride/ hexane
(9/1) to yield the 25 title conpound as a clear, colorless oil rr]H NVR
(DMSO) 8 7. MO39 4 08, 3.73, 3.45, 2.83, 1. 85, 1.49, 1P§ENSTJ§F?4PC NVR
(DMSO) [err] 169.66, 159.19, 133.05, 126.51, 115.52, 61.66, 55.99, 51.48,
34.65, 28.00, 27.01, 14.70. Ste Pr eparati on of

3- (4- met hoxy Hisep 8nesul Prepgtafiop o gyyhemlwm% (4rgieghoxghpnzenesulfonyimethylibd¢y |

SStteL I A SEI rr?g Ln xt Uﬁ,gthg;‘ hgn;eqﬂ,ma Qfﬁﬂgﬁﬁﬁ%hl 0) - propyl rra: OSI C S.CI d,

i ethyl ester g, orof orm is cooled an

m chl oroperoxybeni\o‘PE‘ ‘HEP&% %e’b""y BRAFRE °?3§§“¥gg3égk'}4ﬁ smal | portions.

Af t eL I sti ][rl NetB¥EH Qﬂzg?ésuﬁ'bxlxﬁ)qﬁ!/nwimdﬂiﬁ)@rﬂat,w Bnuﬁoh)ebenzyﬂud3xylanmﬂeagsf erred
to chloro al c 1 odi um

bi car bonatg W{yﬂ?cﬁgyng %Q c]é:{]m)eg?? z&@(y}smfnf‘h%%g@!ncerﬁ %gﬁ(gﬂ?nsﬁ

chr omat ogr aphsdretioride (0.42g 2nmad), and tditadydfofunantwatdry(/1alC oo ks stizfed WO
98/ 13340 aaf% &n}lﬁ%t é:? %&rature gverni mixture is transferred to %‘e &&9&% 16348

(99.5/0.5), e concen ate I'n vacuo yi el d tit
compound as awhitlerextractied Mlﬁls@ﬂvews 1q%3hyqume E\‘CEQVB@FHFé Majeryaqupousy 14,

4.06, 3.84, 3ddm ﬁ%enale%%db}milmhl id arleMn@m daBid fo 169 16,
163. 67, 130.92, 115.04, 61.3 56. 23, 84 50.90, 27.03, 5 20.6 14. 32.

Step 3  10prthpsitiecpmpowd s "(‘lf 1|*’r%t"ﬂ¥5’7<ybenzenesuI fonyl ) - propyl mal oni ¢ aci d,

monoet hyl estiy NMIO(BMSO) § 1B, 7176187 7QL, 4.60, 3.84, 3.78, 8.50, 3.22, 3.10, 2.39,

3-(4- et hoxygﬁggr}%tsul fonyl)-propyl mal onic acid, diethyl ester (2.0 g, 5.4
mmol ) in abs hyl al cohol (50 mL) is added pot assi um 10 hydr oxi de
(0.41 g, 5.9 StepB) i n Rimpatatior of Nayydradye2slibinethakyhenzatesulfongimethellisight at

anbi ent tenperature, QSM “Eﬁ‘eh‘ﬁ{fg‘gmﬁ"“’aﬂﬁ*'“fb ebetween chl orof or ni met hyl

al cohol (9/1) and aqueous sodi um aqueous phase |s acidified

wi th concdht r at ed Awpisterernf &b@zde#sdﬂ (4 methexybepzapasplienybaetiidtif4et hyl
al cohol (9/ Dmet‘?z%b%‘fen@iuﬂﬁﬂlﬁp%ﬂa%ﬁﬂ& (0:DBOES 1S Pehflm¥RS Yakalyer (oinal d t he
title conpound as a clea
g), and absolute ethyl alcohol is agitated under hydrogen (15 psig) overnight at room
temperature. The mixture is filtered and the filtrate is concentrated in vacuo. The
concentrate is chromatographed over silica gel with chloroform/ethyl acetate/methyl
20 alcoholacetic acid (50/40/10/1) and the eluate concentrated in vacuo to afford the
title compound as a white solid.
IR (mull) 1667, 1596, 1578, 1499, 1317, 1294, 1263, 1141, 1089, 1024, 837, cm'l;
MS (FAB) m/z 473, 472, 391, 371, 149, 129, 71, 57, 56, 43;
Specific Rotation [a ]25D =0,
25 1H NMR (DMSO) 5 10.5, 8.8, 7.76, 7.14, 3.86, 3.42, 3.18, 2.3, 1.46.

EXAMPLE 12 Preparation of N-hydroxy-2-(n-octylsulfonylmethyl)-3-(4-
methoxybenzenesulfonyl)-propionamide.

30 HO

OCH,
35

Step 1 Preparation of 2-[(n-octylthio)methyl]-2-propenoic acid.
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15 <colorless oil. [err]HNWR (DMSO 8 7.18, 7.15, 4.06, 3.85, 3.36, 3.27,
1.80, 1.54, 1.13; [err]C NVR (DMSO [err] 170.97, 169.99, 164.03, 131. 32,
130.73, 61.54, 56.60, 55.33, 51.57, 27.53, 21.17, 14.73. Step 4
Preparation of é{,(f met hoxybenzenesul fonyl) pr opyI] 2- propenoi ¢ 20

aci d, ethyl ; m xture of 3-(4-nethoxybenzenesul f onyl PEHUSHEMAI oni ¢
acid, nonoet hyl ester (1.1 g, 3.2 mmol), parafornal dehyde (0.11 g, 3.5

nmol ), piperidine (0.03 nL .32 ), .and, r|d| uxed

for % hr gephour S. T‘&é’“?ﬁ“i‘? ﬂ?%gﬁ%“’f’feﬂgﬂég%}df"e’&’ H{)]q m&@g)t ﬁt‘%‘ygﬁ’t?[ @'}é ract ed

with aqueous W(ﬁrwmmbhéxﬁrdmeﬁwﬂidmﬂﬁxde cdiosinlLb isadﬂmee‘dewerrMueam niokrdlm

bi car bonat e, n haels ntr o.to yield
transﬁjerrg{i' t'imgfa egat ?ctea‘[) wﬁ:ﬁ q?%%g Fl f] 7.79.

the title conpou as a
7.15, 6.05, 5a&@and dwgllee\a@u:r m_brgazumas& xmpcemm&d fneuacgaCoNard fheSO)

[err] 166.80 tx%i@%o:gﬁounjd%% 7\§}h1héL§de30 130.78, 126.72, 115.44, 61.17, 56.61,
55.23, 30.45, ,22.3 Pr e aratlon of

2-[ (4- et hoxy BENMRLP MSQW&‘FQ/ﬁﬁ%‘*E@WHéﬁyB@ ze#e 884 onyl ) - pent anoi c
aci d, ethyl edlenMA g)msessns'ﬁ@b By Ly 2502, 92 5% 131®9Y HEG, 20akhsdde, 26030 ML,
2.2 mml) I n €§@cﬁta l? 3%3{0 al cohol (1 m.) cooled in an ice bath, is added

sodi um et hoxi 2 m, 0.22 mmol) followed in fifteen m nutes by
2-[ (4- 35 net BpydenzerReapirationy/ef)2-10i-6qyithioZnathylP8(Wethegytdnzenkiiyd)- est er
(0.70 g, gz mol ) in absol ute gthyl al cohol (2 nmL). After stirring

overni ght at anbi ent t SAPEPREAFE, the - 26- WO 98/ 13340

PCT/ US97/ 16348 i xA lxmstummﬂ -lmoftgithiolnethylk2pydpencie peid €1.01804.8 mealtded wit h
aqueous 10% hmﬁmﬁyﬂe%xfetmm'(@a &%euﬂ) %&a&ﬁe:aﬂmu&mésum )bd carbonat e,

brine, dried over anhydrous_sodi um sul fate concentrated 1 n vacuo. The
concentrate i Eiuxed oyeapight (Themsss e partitionsd betweeniethyl scgtateand agueads wi t h

chl or of orm anm%?@mmmﬂé 2éd afid aﬁxgzlﬁcas\éllﬁbﬁm&rhﬁatbd i &zcﬁé’ml'ﬁbmd as a

whi t I H NVR 3. 83,
3 |721e Z?ll : txzata@s o:ggto&rfgﬁgff ver a gel using chloroform/methyl alcohol/acenc
ac1d (98/]/1) and the eluate is concentrated in vacuo to yield the title compound as a

white solid.
1H NMR (DMSO) § 12.5, 7.36, 6.90, 3.73, 3.04, 2.72, 2.55, 2.38, 1.42, 1.21, 0.84;
13C NMR (DMSO) § 174.76, 159.53, 133.66, 152.92, 152.65, 115.58, 55.98, 46.02,
20 36.80, 33.12, 32.28, 32.07, 29.87, 29.55, 29.47, 29.39, 22.93, 14.75.
Step 3 Preparation of 2-[(n-octylsulfonyl)methyl}-3-(4-
methoxybenzenesulfonyl)propionic acid.
To a stirred mixture of 2-[(n-octylthio)methyl]-3-(4-methoxybenzenethio)-
propionoic acid (0.6 g, 1.6 mmol) in chloroform (15 mL) cooled in an ice bath, is
25 added m-chloroperoxybenzoic acid (1.4 g, 6.6 mmol). After stirring at ambient
temperature overnight, the mixture is partitioned between hexane and aqueous 10%
hydrochloric acid and the aqueous phase is further extracted with hexane and with
ethyl acetate. The ethyl acetate extract is concentrated in vacuo and chromato-
graphed over silica gel with chloroform/methyl alcohol/acetic acid (98/1/1) to yield
30 the title compound as a white solid.
IH NMR (DMSO) & 7.80, 7.17, 3.68, 3.61, 3.49, 3.38, 3.02, 1.59, 1.32, 1.23, 0.85.
Step 4 Preparation of N-hydroxy-2-[(n-octylsulfonyl)methyl]-3-(4-
methoxybenzenesulfonyl)-propionamide.
Following the general procedure outlined in EXAMPLE 4 (steps 3 and 4) and
35 making non-critical variations but starting with 2-[(n-octylsulfonyl)methyl)-3-(4-
methoxybenzenesulfonyl)-propionic acid (0.5 g, 1.2 mmol) in step 8, the title
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13C NWR (DVSO) 8 173.70, 163.70, 159.18, 133.49, 130.87, 125.42, 115.23,
115. 04, 60.56, 56.23, 55.66, 55.00, 46.05, 37.08, 29.88, 20.81, 14.48. 10
Step 6 Preparation of 2-[(4-methoxybenzenesul fonyl)nethyl]-5-(4-

met hoxybenzenesul f onyl ) - pentanoi c acid, ethyl ester. To a stirred m xture
of 2-[(4- mreMIRIBMAzenet hi 0) net hyl ] -5- (4- net hoxybenzenes REHYSHN634%nt anoi ¢
acid, ethyl ester (0.8 g, 1.8 mpl) in chloroform (50 nL) cooled in an ice
bath, is added m chl oroperoxybenzoic_acid (0.81 g, 3.7 15 mmol). After
stirring oversmppind i3 okipined 88 arvdrtecsolidure, the mixture is transferred to

et hyl acet at g, whisgls 9cs extracted wi th aqueous sodi um bi carbonate and brine.

The organic IS _cqopecentr ated, | u rpfurated with hexane, and the

filtered sol R@&Mnggg ﬁ%h ﬁﬂ gf,*%ﬁg,’f.ﬂfl. %‘re‘hch#'orof ormmxture is then

extract ed wi TH NMREDMSO)GA10.9N88, 780hBA5t38613¢73D8.50,63.61H 2. 1002.36 K3Hhild8phase

S concenga in 20 vacuo to yield the title conmpound as a white solid.
(

[err]H N ) [err] 7.75, 7.15, 3.89, 3.85, 3.50, 3.39, 3.16, 2.59,
1.57, 1.42, PGRMR(BMSO015 (166.20,c16819C, NIR2( [8H56Y, 116.18,6018725827, 5289, 27,

164. 06, 131. : \ : , 56.66, 56.62, 55.17,
30, 78, 20, 815013, Bere: 308 3ok 944,260, 2pk1 e (440

2-[ (4- met hoxybenzenesul f onyl ) net hyl | - 5- (4-

net hoxybenze pKAMBIEYS ) - PePrapiRhifondst Nlhydhok-2{Hétfyls-(1-methylhydantoin)]-3-

2-[ (4- met hoxybenzenesul f onxl Qﬁng;[ hzéé]- SeQé{ . .

met hoxybeMzenesul f onyl ) - peltt-SigHorvbepzepesufopyDl-prapigpamidezo g 1.4 mol) in
6N hydrochloric acid (20 m) is refluxed overnight. The m xture is
transferred to ethyl 30 acetate which is extracted with agueous sodi um

bi carbonate. The conbi ned aqueous ext§act ¥i% acidified with concentrated
hydrochloric acid and extracted w,th, Nﬁgl; g+aée. This organic extract is
concentrated in vacuo to yield thée tiH—Jteo la®ound as a white solid. [err]H

NMR (DVMSO) 8 12.5, 7.77, 7.14, 3.85, 3.50, B.32, 3.16, 2.49, 1.57, 1.45; 35
[err]C NM® (DVMSO) [err] 174.41, 164.20, 16% B3, 131.29, 131.17, 130.90,

130. 67, 115.45, 80.03, 57.24, 56.62, 55.28¥%30.68, 20.73. -27- WO
98/ 13340 CH,-O PCTf US97/ 16348
Step 1 Preparation of 2-[methyl-3-(1-methylhydantoin)]-2-propenoic acid.
20 A mixture of 2-bromomethylacrylic acid (1.0 g, 6.0 mmol), 1-methylhydantoin

(0.85 g, 7.2 mmol), sodium bicarbonate (1.1 g, 13 mmol), and toluene (50 mL) is
refluxed overnight. The mixture is transferred to ethyl acetate and extracted with
aqueous sodium bicarbonate, The aqueous phase is acidified with concentrated
hydrochloric acid and extracted with ethyl acetate and chloroform/methyl alcohol
25 (9/1). Concentration of the organic extracts yields the title compound as a solid.
1H NMR (DMSO) 5 6.08, 5.47, 4.08, 4.00, 2.85.
Step 2 Preparation of 2-{methyl-3-(1-methylhydantoin)}-3-(4-
methoxybenzenethio)-propionic acid.
A mixture of 2-methenyl-2-{methyl-38-(1-methylhydantoin)}-propenoic acid (1.1
30 g, 5.5 mmol), 4-methoxybenzenethiol (0.75 mL, 6.0 mmol), sodium bicarbonate (0.92
g, 11 mmol), and toluene (50 mL) is refluxed overnight. The mixture is concentrated
in vacuo and chromatographed over silica gel using chloroform/methyl alcohol/acetic
acid (97/2/1). The eluate is concentrated in vacuo and triturated with hexane to
yield the title compound as a white solid.
35 Il NMR (DMSO0) 8 12.3, 7.33, 6.90, 3.92, 3.74, 3.60, 2.95, 2.83, 2.74;
13C NMR (DMSO) 5 173.90, 171.02, 159.58, 156.98, 133.87, 152.92, 115.61, 56.02,
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Step 8 Preparation of
N- benzyl oxy- 2-[ (4- net hoxybenzenesul f onyl ) net hyl ] - 5- (4-
met hoxybenzenesul f onyl ) - pent anam de. A m xture of

2- [ (4- met hox sul fonyl ) net hyl ] - 5- (4-
met hoxybenze*ﬁ@ﬁ%ﬁgﬁyl )-pentanoic acid (0.5 g, 1.1 nmol), PCT/US97/16348

benzyl hydr oxyl am ne 5 hydrochloride (0.21 g, 1.3 nmol),

1- (3-di nmet hyl gygino Vi) 5 35 rbodi i m de hydrochloride (0.42 g, 2.2

mmol ), and te%?ﬁyg{'ggdpéﬂlﬁé:g%bé?ll, 10 mL) is stirred at anbient

t enper at ure ovisemBght . Hiepanatinn of @(methykfishethybhgdadoindlidA4- acet ate which is

extracted with aqueous | Ld . disiilled water, aqueous
dﬂx%ﬁ%@ﬁ%&@tﬁfohﬁ)?@bgﬁm@cﬁf

sodi um bi car bonate, an . e organ ase Is concentrated_ in vacuo
to yield 10 the tApEtwsehlmethass-al-methythydantoin)]-3r4-meshopbragepethionr | 11. 2,
7.76, 7.37,5 7. ptépiorbidatid Q.B¢,,3.Gmadl) id méthyldne’chiorddel(B0 ml) 39 eooled4d rd- 35-
Step 9 Prg:gratlon of N-hydroxy-2-[(4,. . . .

met hoxybenzen ‘P%‘F@‘V‘?%?‘ﬁﬁ‘?-(ﬁﬁ(%-G'Srfﬁ?%ﬁﬁi’é’ﬁé'eﬁ&ﬁwm%ﬂ?-aﬁ@mﬂénam de.
15b I A rzriwﬂnpéxﬁttﬁﬁ overnight, the mixt]:.xre islconcentrail'.ed in vacuo and chromatographed

N- benzyl oxy-2-[ ( 4-1et esul fon t - Or (144 ——

nmet hoxybenzené’&%ﬁ %@é%%pg}ﬁgmea )?ﬁ%g}g(?mg@?%l)a}w%%ﬁpf%?ﬁg(gé/zﬂ%'l yst
(0.11 g), and Thssblate s condeptratdddolvatuad to yiejd the tle corspound peaoddte splid psi g)
over ni ght rlgpmmmﬁ t T X i S afolel nd the filtrate is
concentratg% i n vacuo. e#%gsﬁgéir}t?éagé?’e&%’%éﬁg#gt%’g%’g%?@d over silica gel
wi th chl or of oSi¢ret hy| aixeparetipmef Nihydogy-2dmediybBA hmethythydenin)b$440110/ 1)
and the eluate concent ra&&&ﬂbgn%ﬁmo%ﬁ)_@foggﬁm_e title conpound as a
white solid. IR (nyl .1667, 1596, 1578, 1499, 1 94, 1263, 1141
1089, 1024, 837, %4%??% : ewsntrr!gg‘jmﬁ’tuze a‘?‘é‘f‘eﬁ*ﬁ‘zg’]‘@{’,}}s%‘ffepigéndfégfﬁ 71,
[57, ]55, 43; Speakidg sonR@itiehl variations bt ftartinkwith S-[methyl-3-GrmthylNyartbiB Q)

err] 10.5,. 8. 7 1 . 42, 3 : 1,46. . E 12

br epar at | off of lesRirAisfens Ry EBrapionti e (0 i mp s eep ¥ ki

met hoxybenzensempdundyis pbtainedi onanmi de. 35

Lorr] Step 1 s (Hnenaisah o, 9t Jsh( fr0 8/ 168! MR8 772587 openoi ¢ aci d.
PCT/ US97/ 16348H NMR (DMSO) 5 10.8, 8.2, 7.76, 7.13, 3.84, 8.44, 3.24, 2.81;

13C NMR (DMSO) 5 170.68, 166.39, 163.77, 156.41, 130.72, 130.51, 115.06, 56.26,

20 54.99, 51.68, 39.68, 37.24, 29.66.

EXAMPLE 14 Preparation of N-hydroxy-2-{methyl-3-(1-butylhydantoin)}-3-(4-
butoxybenzenesulfonyl)-propionamide.

25 o) Ho

L) c
Hac,\/\N.cw’\to‘NH-ou

G 4.0

(o]

O

30 H J—j

Step 1 Preparation of 4-butoxybenzenesulfinic acid, sodium salt.
To a stirred mixture of sodium iodide (8.8 g, 59 mmol) in acetone (250 mL) is
36 added 4-butoxybenzenesulfonyl chloride (5.0 g, 20 mmol). After stirring at ambient
temperature overnight, the mixture is filtered and the filtered solids washed with
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A m xture of 2-brononethylacrylic acid (1.0 g, 6.0 mmol), n-octylthiol (1.2
m., 6.6 mol), and dinethylformam de (10 nL) is refluxed overnight. The

m xture is then transferred to ethyl acetate and extracted w th agqueous 10%
hydrochlori¢, acid and distilled water. The organic phase is concentrated in
vacuao to afYSr¥'P#e 5 titlie compound as a white solid. [ePCrASRFASDVEO)
[err] 6.00, 5.60, 3.27, 2.37, 1.46, 1.28, 1.22, 0.84; 13C NWR (DWVS0) 8

527 ng 11;32723& éZ %drdsé%wpg%qeg% njic 9(:71& s%gxughSSaltng ao V61h1te2 go 1(212 28. 70,
2-[(n-octylt h’r}bmﬂ YMBO3S 40y 6.61,B93 18Tz 20l (iY®) - 10 | |
propenor i 8 1 X el T PBAML MBI o S 510 (1
di et hy! f or mani de K@Btm)Ofl%m@ﬂmaﬂH&Mmmdqw g $Jﬁenmpl>),t4:|r e is partitioned

bet ween et by | RGgbaiAnethrbas, sark A 4dh/ @110 NsGhbtn A6k dnidfe ﬁrg%i“' c

phase I's concentrated . in vacuo. contentrate iIs ronmat ogra ed over

silica gel usiérmeR (agd simethyiiermamide | 20,md) isveSuxed ta'emgl(tgém/rgqct:and the
eluate i s conalBireas gkni amueaweéh@tﬂyltab&aw édd%qgs@&mqo%ﬁm Jopfai te

i d. H .36, 6.90, 3 2. 72, 2.55,
Zosls 1[2r2r]13%%%’é¥£ ﬁJee eeatratsd incacyo. ’%he%&ni%e&?s 133. 66,
532832 2352 &Eirorﬂétﬁgx‘iﬁhetﬁ&eBSmcaﬂﬁelCHf 4(2?!3406;&:&0 ,m&&hi&ofoﬁﬁrn&&; 132. 07

e
2-[ (n- oct% uall%’%bﬁ1 m??%é%]y% etehugx'i/%c’é’ﬁ?g'ﬁé‘%duﬁnf "c?ﬁﬁj"f ?%?‘%&5 g}?‘ﬁ HHecid. To

a stirred m xaom:peu aszafﬂblte@d!cyl t hi 0) met hyl ] - 3- (4- met hoxybenzenet hi o) -

ropionoic a 0 in an ice
Eatﬁ is 25 ?ﬁgﬁ‘%’gﬁ?ﬁ@%g@%ﬁ;ﬁﬁ?g gagéog 1(13)5 Fh%’% %ﬁ Af ter

stirring at a hilgHps, 18A8 ni%@tq}r 830.47, 334. 9$,t68¢ﬁ9ed
bet ween hexarmsmnmammu,@% hydrochl oric acid and the aqueous phase is

extract |45 COREA: at CRRPAEE 20 LRSS G Grer o | i ca gel vi th
chl or of or n1 net hyl al cobutoxybertenesudfonyl)-pMpiohbit)acido yield 30 the title
corpound 25 3 uh! WemBkise s hipy BB LBl g (£ 54> O
N- hydr oxy 2 [”(“ﬁ"l())cl‘?‘l%’lﬁ'wm)(ﬁ@@ myﬁp rgmqu,-sodmm bicarbonate (0 63 g, 7.4 mmol),

net hoxybenzenagybluery/ 5D RLYB! 'rémﬁ:@?l @eemﬁak | o)d Al cfidlemBRaeis traRiRGEA ©

outlined b& ItEa%;i'lA\IYFa)<:e1;ate :?t}sceed \mtﬁl aqueous 109% hydrochloric acid, and concentrated in
vacuo. The concentrate is triturated with hexane and diethyl ether to yield the title
compound as a white solid.
1H NMR (DMSO) 5 7.73, 7.14, 5.74, 4.07, 3.90, 3.59, 3.54, 3.23, 2.95, 1.72, 1.42,
1.24, 0.93, 0.87;
25 13c NMR (DMSO) 6 172.46, 171.21, 163.73, 156.53, 130.89, 130.63, 115.88, 68.73,
55.72, 55.52, 49.94, 42.42, 31.32, 29.83, 20.02, 19.47, 14.47, 14.34.
Step 4 Preparation of N-hydroxy-2-{methyl-3-(1-butylhydantoin)l-3-(4-
butoxybenzenesulfonyl)-propionamide.
Following the general procedure outlined in EXAMPLE 4 (steps 3 and 4) and
30 making non-critical variations but starting with 2-[methyl-3-(1-butylhydantoin)}-3-
(4-butoxybenzenesulfonyl)-propionoic acid (0.59 g, 1.3 mmol) in step 3 the title
compound is obtained as a white solid.
MS (FAB) m/z 471, 470, 469, 223, 197, 149, 57, 41, 23;
H NMR (DMSO0) 5 10.8, 8.8, 7.74, 7.10, 5.73, 4.06, 3.88, 3.47, 3.21, 2.82, 1.71, 1.42,
35 125, 0.92, 0.87.
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35 making non-critical variations but starting with

2-[ (n-octyl sul fonyl) net hyl ] -3-(4- met hoxybenzenesul fonyl)-propionic acid
(0.5 g, 1.2 nmmol) in step 3, the title -29- WO 98/ 13340

PCT/ US97/ 16 8corrpound|s obtained as a white solid. mp. k& rjc, Ms
(FAB) m z 45YOBM¥H40 434 239 133, 57, 43, 41, 39: [err]H M ﬂt%c%?i [err]
10.9, 8.9, 780 7.15, 3.86, 3.73, 3.50, 3.01, 2.70, 2.36, 1.55, 1.08, 5

00,87, 56, 07 EROVBRE (5 Pipperson g5 epsrery agity Syt bigiana iy agh

21.63, 14.40. EXAMPLE 13  methokybepzematlionyldpropionamide.
N- hydr oxy- 2- [ net hyl - 3- ( 1- net hyl hydantoin)]-3- 10

(4- et hoxybenzenesul fonyl )| - propi onam de. [err] Step 1 Preparation of
2- [ met hyl - 3- (1- met hyl hydant oi n) | - 2- pr opgnoi cHzﬂci d. 20 A m xture of
2-brononet gyl acrylic acid (1.0 g, 0_mvul Lagebhy! hydantain (0.85 g, 7.2

nmol ), sodi um bi carbonate (1.1 g”ﬂcl m"rﬂ,l,)c\ r?cbtol uene (50 nL) is refluxed
overnight. The mixture is transferred to elhyl{ acetate and extracted with
aqueous sodi um bi carbonate. The aqueous phas acidified with
concentrated hydrochloric acid and extracted h ethyl acetate and

chl orof ormf met hyl al cohol 25 (9/1). Concentchg@ti on of the organic extracts
yields the title conpound as a solid. [err]H NVR (DMSO) [err] 6.08, 5.47,

4.08, 4. 0 2. 85.

2- [ et hyI (1 rretrﬁhﬁ;u‘yé ?5ene§a?%g&?ﬁﬁr%%é®;noxy énzene 14Sm rsc}pf‘loc‘)l |acd aci d.
A mi xture of making nemrylrltl@l [Vamiatinpis b8t gthrting with MydethexybenZenesutipron chloride i d
(1.1 30 g, Qnib?'Pldxetlﬂ Q@Wﬁa%glwl{z&iﬁdm 6.0 nmol ), sodium

bi carbonate (0 and tol uene (50 is_refluxed overnight.

The mixture |¥ség‘f‘rgjaﬁfzr%ﬁs ™ 42 2P 259 %ﬁr%?bgﬁ’aﬁﬁé& Ber silica gel
usi ng chl or of \H NMF(IIMBEORS c0BO) 8.81; t77¢ 7.a8, 3185, 34928.23,.2.59)2.43] L84,9.885

compound A8 o SATE QY 18 Beftu iy kel ols/ 1. 30 oxdB o

3.92, 3.74, 5B, 466342.1D, 882, I.Z%54 29.49, 19.68, 13.99.

EXAMPLE 16 Preparation of N-hydroxy-2-{methyl-3-(5,5-
dimethylhydantoin)}-3-(4-methoxybenzenesulfonyl)-
20 propionamide.

o ~NH—OH
%A "/O

25

CH:,-O

Following the general procedure outlined in EXAMPLE 14 (steps 1 to 4) and
30 making non-critical variations but starting with 5,5-dimethylhydantoin (1.5 g, 11
mmol) in step 3, the title compound is obtained as a white solid.
1H NMR (DMSO0) 5 10.8, 8.2, 7.77, 7.12, 3.84, 3.41, 3.17, 2.85, 1.21;
13c NMR (DMSO) 5 177.62, 166.35, 163.82, 155.28, 130.85, 130.49, 115.14, 58.16,
56.26, 55.37, 37.20, 24.95, 24.87.
35
EXAMPLE 17 Preparation of (+)-N-hydroxy-2-[(n-octylsulfonyl)methyl}-8-(4-
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[err]C NVR (DMSO [err] 173.90, 171.02, 159.58, 156.98, 133.87, 152.92,

115. 61, 56.02, -30- WD 98/ 13340

PCT/ US97/ 16348 62.01, 44.45, 40.13, 35.63, 30.01. Step 3 Prepar ation of
2- [ met hyl - 3- (] - net hyI hydant oi n)] - 3- (4- et hoxybenzenesul f on | oni c
acid. A mix(PeI3R0;. [ met hyl - 3-( PErhosting

1- met hyl hydant oi n) ] - 3- (4- nethoxybenzenethio) 5 propionoic acid (1.0 g, 3.0

mol ) in nethylene chloride (50 | ooled and m, chl be 20| c
acid (1.4 g, 6.3 mol) is JeRiBery “ﬁf ﬁl)rl?"ﬂb‘mé%m’gﬁﬁf’@z'E% @&'

overnight, the mxture is %Mﬁﬁhﬁdhylmwﬁmoﬁyunﬁdmﬁnﬁhﬂgraphed over
silica gel 60 (230 400 meshé' ysi ggchl orof ormf met hyl al cohol/acetic acid

(94/5/1). The eluate is co in vacuo to yield the title conmpound
as a white solid. Ah@cenhie miktré\DRN-hiplfse)-2{{@rméthaxybenzenesifonBIng@ThylB3-80d, 3. 54,

ﬁl— ‘;’5 dr (2))32% ?o rﬁ%}xlf{%}gﬁémnaﬁf{ ﬁ'ﬁ%%l? 2?)]% §l ‘Z‘f“ over a Chiralpak AD, column
met hoxybenz en@ﬂu#ﬁsgm athy} @1p¢h9hami the elyages @H/Pﬁgd ahBs gdhbrminuiss ope Bgre

outlined in 2557 L atdopns
but starting wth gtfb&%&%néa@w"?%S,‘?Egg{a;gdt(%’,pﬁ‘;d]mﬂ“ﬁ“f'ﬁA@ﬁh] grialep

(4- net hoxyberﬁ‘ér?ésﬁ?laﬂ W‘)QZPU ]oéTn;T‘C 43cteaPetiveyy, 1.6 mml) in step 3 the
title conpound is obtained. Ms (El ) mz 385 (M), 214, 181, 172, 171, 155,

123, 107, 99, 7.13,. 3. 84,
3. 44, 3. 2!1 ZE%WP ’?“g r‘P][ c rN}\%e?%mﬁg?‘h%’%y é&m‘*?é’gs‘%b me}*ggﬂyyiynt oyl 41,
130. 72, 130.51, 115.06, 56. m-maﬁoﬁnemnewompraﬁoﬁamdaanaa-) NAgydeiy-

El-xﬁ\;\//glr_gx;% [ et h)ljlr egaE it i)l%]g/"%h yvé -3-(1- g ﬁlgyfh%daphmn)]-3-(Lmethoxybenzenesulfonyl)
but oxybenzenesul f onyl ) - promrmezmndée [err] 30 Step 1 Preparation of

4- but oxybenzenesuwﬂa@éﬁc%&ﬁm sodn W}oﬁgbt[me&e:x-ﬁuﬁmem dghesinyLf(40f sodi um
i odide (8.8 g, 59 mol “b‘pr et one

d
4- but oxybéﬁzéﬁ%@wbma Heplesare!dg %%M?i& 33) 18 PtéF‘ oxer & Chisglpak

anbi ent t enpeABtcdfutnrOwith Abghdite ethye altbhdl Whé theelhatel eslReted 2t R 8.6 mihaeLd
= 10.5 minutes are concentrated in vacuo to yie e enantiomers, an
sol i ds washed \éllﬁf ed i 1d th 18A and

18B, respectively.

20 EXAMPLE 19 Preparation of (+)-N-hydroxy-2-{methyl-3-(1-butylhydantoin)]-3-
(4-butoxybenzenesulfonyl)-propionamide and (-)-N-hydroxy-2-
[methyl-3-(1-butylhydantoin)}-3-(4-butoxybenzenesulfonyl)-
propionamide.

A racemic mixture of N-hydroxy-2-[methyl-3-(1-butylhydantoin)}-3-(4-
25 butoxybenzenesulfonyl)-propionamide (EXAMPLE 14) is eluted over a Chiralpak AD
column with absolute ethyl alcohol and the eluates collected at Ry = 16.5 minutes
and Ry = 17.8 minutes are concentrated in vacuo to yield an enantiomer (194)
([a]25D = -3°) and an enantiomer (19B) ([a]25D = +3°), respectively.

30 EXAMPLE 20 Preparation of (+)-N-hydroxy-2-[methyl-3-(1-butylhydantoin)]}-3-
(4-methoxybenzenesulfonyl)-propionamide and (-)-N-hydroxy-2-
[methyl-3-(1-butylhydantoin)]-3-(4-methoxybenzenesulfonyl)-
propionamide.

A racemic mixture of N-hydroxy-2-{[methyl-3-{1-butylhydantoin)}-3-(4-
35 methoxybenzenesulfonyl)-propionamide (EXAMPLE 15) is eluted over a Chiralpak
AD column with absolute ethyl aleohol and the eluates collected at Ry = 13.4
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- 31- WD 98/ 13340

PCT/ US97116348 acetone to afford 4-butoxybenzenesul finic acid, sodiumsalt
as a white solid. [err]HNWR (DMSO) [err] 7.49, 6.81, 3.93, 1.67, 1.40,
0.90. Step 2 par ati on of

2-[ (4-but oxy%‘ﬁ%ﬁ%@ul fonyl )net hyl]-2-propenocic acid. A m x PGFUSEp6348
2-brononet hyl acrylic acid (1.0 g, 6.0 nml), 4- 5 butoxybenzenesul finic
acid, sodium salt ) and
di et hyl f or man g % é ﬂs?%%ﬂt%sﬁ%?fgoc\%ﬁgéggggg&ﬁ? tﬁ&me?dgngx}]& tr eis
then partiti orf@@AXE] ﬁ-ei"hynd aw enantiomen (0B (Ie =1'6%)Wmvﬂlbr| c acid
and the organic phase is concentrated in vacuo. The concentrate is

chromat ogr aphed over_silica gel 60 (230-400 nesh) w th chloroforn nethyl 10
al cohol / acet | EXAMBLE @/ 5/ 1) “and Bitegieal AghivtycEestentrated in vacuo to afford
the title csmpoundmﬁhﬁo%bﬁ%smlewua{eermLﬁé N\Boz(eml\dﬂ\ﬁ’éﬂzyﬁ@sg 7.67,
7.10, 6.28, .5.70, g ; gerr é@ &g) [err]
167..04, 163. 638tra Y% 8°!La§’i’a§% an Sﬁlﬂginasié‘e "At7°“ ipg P R60,

31.33, 19. 48 flubrebdencd assafnt AR ichibitor Bbﬁ)&rm&&lﬂxzﬁtﬁes whu:h prevents the

2- [ et hyl - lbut 3- n O, nqi c
acid. Am xt ur Xé) ‘f%} B fqo&kéfbb ns%ene é% %S#%&%X‘L% o'ﬂ{ans%li’%r%m d
(1.0 g, 3.4 nﬁuls)attagheldlmyﬂ m;lumstmmax@a bia'ag moisetm Wheir)tactsﬁu tx:m thenzhidmat e
(0.63 g, 7 xgak) action
m xture i s1 rans%‘eaylrdgxggotag et &Fa?t ace%déxtslg&g{jxt racttgédlﬁévﬁcﬁh%wﬁgeﬂc%gsarn%%
hydrochl ori ¢ aleded, a finerescsnteignal as werated/aeemthemere@m ermup4s attpched to ther at ed
wi th hexane awlstwdhoeﬁk&f:ﬁuﬁ&ww eésdmt ﬂ@sulbsdr@zeqp huua@mmw {Resol i d.
[err]H NWR ( g) %ﬁ " ﬁ?{’ 54, 3.23,
2,95, 1.72, 128dthqfly escelrg@’%wgfm%i é‘]"é‘? Plechsy reﬁe@ojls%aé 71 892, a6,

171. 21, 163. 7 detetted. Tstidgébnipdundsidie @ksol¥dbindIMSO80 The déstred 2oncbatration, 49. 94,

.42, .32, , f
TS N T T T
but oxybenz enesanN.iaﬁll 0.026daNyh afieniad twp-&ild dilivttepstof eachcaampanndozrepwepared.
outlined i n EXX\¥Rbbntfathd lRivatet &5¥5nis)soRBith is transferred into each plate of the

testing compounds, and the mixture is incubated at room temperature for 16

minutes. Thawed MMP substrate is then added into all plates, and the plates are

20 incubated in the dark for 1-3 hours at room temperature. At this point, the
substrate mixture is mixed with 0.1% avidin-coated polystyrene particles. After 15
minutes, the fluorescence values are measured following filtration and washing of
the beads. Ki values are then calculated. Inhibitory data for the compounds of this
invention are shown in TABLE 1. Compounds with lower Ki values are expected to

25 be more effective as MMP inhibitors. It is expected that a compound with a Ki less
than 15 pM against stromelysin will display therapeutic effects in connective tissue
disorders.
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30 making non-critical variations but starting with

2-[ met hyl - 3- (1- butyl hydant oi n)] - 3- (4-but oxybenzenesul f onyl ) - propi onoic
acid (0.59 g, 1.3 mol) in step 3 the title conpound is obtained as a white
solid. M5 (FAB) rn/z 471, 470, 469, 223, 197, 149, 57, 41, 23; eréle‘; NVR
(DVSO) [err]WOES®33E g 7.74, 7.10, 5.73, 4.06, 3.88, 3.47,FF 2

1.71, 1.42, 35 1.25, 0.92, 0.87. -32- WD 98/ 13340
PCT/ US97/ 16348 EXAMPLE 15 Pr epar &t' Y& of
N- hydr oxy- 2- [ met hyl - 3- (1- but yl hydant oi )#3 -

met hoxybenzenesul fMMP Thhibitiia Condtinte(Ki[ gV bf the CompoundsFafithelivegtidnhe gener al
procedure outlined in EXAMPLE 14 (steps 1 to 4) and meking non-critical
vari ations but startlng vvlth 4 rrethoxybenzenesul fonyl chloride in step 1,

the title corrpou qﬂ,,
(MAerr]), 429, , 41,%9 (DMBO) 8
43 Ki24M) 0. 88; [[ 15

10.80, 8.81, 7.7
~17T 3078 13).

,712 385 39 3KB(p1\/2)83

[err] C NWVR (DVBO—ferTi—I70- 79, 6. 40, 1063. 7T, 47,
115.08, 55526, 5f.08, 46163, 42.10, 41. 0.047 25, 29 49, Q% 13. 9.
EXAMPLE 16
di met hyl hydant oi jy)] - 3- (42met hoxy nzenesdﬁonyl ) -
propi onam de. [ efrt+—Fottowrmg—ttergemerat—procedm AVPLE 14
(steps 1 to 4) ald 30 n#king non}crltlca‘ﬂ vari atilons but°°§ﬂarti ngvvith
5, 5-di net hyl hydaftorm—tt+—S5og—ttmo—Tm—step—S—tie—trtre—compomd is
obtai ned as a whjte solid Lerrlh NVR (0989 [err]| 10.8,0.0020 7 77( 7.12,
3.84, 3.41, 3.17|—2—85—4—t—terr+CNR-{BNME—erri—tr7—62—266—45,
163. 82, 155. 28, L30 85, B30. 49 1f15. 14, (5@7216 56 26, 5508019 37. 20/l 24. 95,
24. 87. 35 EXAIVPL: 17 rl Cpal LI UTI1 Ul
(+) - N- hydrléxy- 2- | (n- oct yl6sul f onyl ) net hyl0.082 (4- - 33- 0.0025

7 1 0.35

8 0.44 0.19

9 0.13 0.0038 "

10 0.16 - 0.008 |

15 11 0.001 0.001

12 0.0054 0.00082

13 0.017 0.0013

14 0.0018 0.000092

15 0.009 0.00034

20 e —



WD 98/ 13340 PCT/ US97/ 16348
nmet hoxybenzenesul f onyl ) - propi onam de and (-)-N hydroxy-2-[(n-
octyl sul fonyl ) net hyl ] - 3- (4- net hoxybenzenesul fonyl ) propi onam de. A racenic

m xt ure of r - 2-[ (4- met hoxybenzenesul f onyl ) met hyl ] - 35 (.-

octyl sul fonmgﬁgg%nam de (EXAMPLE 12) is eluted over a Cﬁ?éfg?sgzll%‘%ﬁ
colum with absolute ethyl alcohol and the eluates collected at Rf = 13.5
mnutes and Rf = 23.5 minutes are conc g in vacuo to yield an
enantiomer (17A) ([[err]][err]D = + 4[%@[gnd an enantioner (17B)
([[err]][err]D = - 4[err]), respectively. 10 EXAMPLE 18 Preparation
of (+)-N hydroxy-2-(nethyl-3 1-nethyl hydantoin)] -

3- (4- met hoxybenzenesul f onyl ) - propi onam de and (-)-N hydroxy- 2-[methyl - 3-(
1- met hyl hydant oi n) ] - 3- ( 4- n@t xybenzen,%s,ul fonyl ). @pripi onami de. A racenic
m xture of & hydroxy-2- [3: 'd%i (I -metthythydaph ok (4- 15

nmet hoxybenzenesul f onyl ) - propi onam de (EXAMPLE 13) igg el uted over a

Chi ral pak AD, columm with tabsol ute ethyl a cohol &nd the eluates coll ected
at Rf = 8.6 mnutes and Rerr] = 10.Mtes are concentrated in uacuo to
yield the enantioners, 18A and 18B, spectively. 20 EXAMPLE 19
Preparation of (+)-N hydraxyo2-[nethyl.3-(1-butyl h@dantoin)]- 3-

(4- but oxybenzenesul f onyl /-lgrgdlp\iﬁonam de and (W Nélgy@fxy- 2- [ et hyl -3-(

1- but yl hydamt oi n) ] - 3- (48%ut dxy Enzenesul fonyl)- propionam de. A racemc

m xture of N-hydroxy-2-[mef Ryl -3-(1-butyl hydantoi n)Re3-(4- 25

but oxybenzenesul fonyl) - pr opi onam de (EXAMPLE 14) is eluted over a Chiral pak
AD colum with absolute ethyl al coh(a)l/am%azt he eluates collected at Rf =
16.5 mnutes and Rf = 17.8 m nutes € concentrated in vacuo to yield an
enantioner (19A) ([[err][esr] AR, = -3[err]) and an . epapsi oner (19B)
([[err]][err]D = +3[err]))k5§s,§ecti vely. 30 EXA LEFSD Preparation
of (+)- N hyglr oxy-2-[ met®§/l - - (1- but yl hydant oi n)ga"3-3

(4- net hoxybenzenesul f onyl ) - Bz opi onani de and (-)- N h§dr oxy- 2-

[ met hyl - 3- (1- but yl hydant 0#n) ] - 3- (4- net hoxybenzenedul f onyl ) - propi onani de.

o°¢ S\/R, OO‘. S(R‘
hle] Ph. hie}
HO —_—— \/O‘N)H)
20 H
2 R,
7 8
Oos‘ S/R’
o
25 HO,N)H)
H
Ry

30
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A racem c m xture of N hydroxy-2-[nethyl-3-(1-butyl hydantoin)]-3-(4- 35
nmet hoxybenzenesul f onyl ) - propi onam de (EXAMPLE 15) is eluted over a

Chiral pak AD colum wth absolute ethyl alcohol and the eluates collected
at Rf = 13.4 -34- WD 98/ 13340

PCT/ US97/ 163WE8 %t es and Rlerr] = 15.8 minutes are conce®CTAISEM634E vacuo

to yield an enantionmer (20A) ([[err]][err]D = - 4[err]) and an enanti oner
(20B) ([[err]][err]D = + 4[err]), respectively. EXAMPLE 21
Bi ol ogi cal Activity Test 5 | nhiSGHEME Ihctivity is evaluated in one

or nore of the MW enzynes (stronelysin, gelatinase, and col |l agenase) in
vitro using particle concentration fluorescence assay. An inhibitor binds
to MW enzynes which prevents the degradation of a substrate by
stronel ysin, gel atinase, or coll agenaseg The substrate has attached to it a
fluoresceig and a biotin noiety. The i ci-substrate then binds 10 to an
avi di n-coat’ed particle via the biothHh 'noi §ty. Once the particle is washed
and dried, a fluorescent signal is generakgd since the fluorescent group is
attached to the particle. Wthout an tnhibitor present, the substrate is
degraded by MW enzynmes and the fluorescein group is renoved, therefore, no
fluorescent signal can be detected. Tesang conpounds are di ssolved in DMSO
to the desired concentration, 15 then twie solutions are diluted to 1:5
with MW buffer (50 MM Tris-HO, pH 7.5; 150 mM NaCl; 0.02% NaN[err]).
Serial twd® old dilutions of each conpound _gge prepared. A concentrated,
activated enzyne solution is transferrpd ijito'each plate of the testing
conpounds, and the m xture is incUQafé§1§F roomtenperature for 15 m nutes.
Thawed MVP substrate is then added into | plates, and the plates are 20
incubated in the dark for 1-3 hours & roomtenperature. At this point, the
substrate mxture is mxed with 0.1% avidi n-coated pol ystyrene particles.
After 15 m nutes, the fluorescence vaIugF are nmeasured following filtration
and washi A§ of the beads. Ki values are Yhen calculated. Inhibitory data
for the conpounds of this invention are shown in TABLE 1. Conpounds with
| oner Ki values are expected to 25 be ngre effective as MW inhibitors. It
is expected that a conpound with a Ki §efsghdn 15 pM agai nst stronel ysin
will display therapeutic effects iug e&%qfﬁi e tissue disorders.

2

20
<
HO( o

25 H )

30
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- 35- WD 98/ 13340
PCT/ US97/ 16348 TABLE | MVP I nhibition Constants (Ki, [err]M of the

Conmpounds of the Invention Exanple No. Stromel ysin

CGel ati nase Ki Ki ([err]M 5 1

0. 049 wobdtsld) o 1.1 PCTUSITI6HS g7 3
3.6 0.081 4 0. 0039 0. 00019 5
0. 072 0. 0019 10 0. 092
0.0025 7 1 SCHEME 1 ) oo g 0. 44
0.19 9 0. 13 0. 0038 10 0.16
0. 008 15 11 0. 001 0. 001 12
0. 0054 0. 00082 13 0. 017 0. 0013
14 . 0. 0018 . 000092 15 0. 009

0. 00034 20 536- WD 98/ 13340

PCT/ US97/ 16348 SCHEME | 25 [err] -37- .
. f
1

15
O R
H i 3$;
o s”o
——
0% TR
20 14 l
(o] o -~ s (R
HO ~0
25 H s“
S
o® TR
15
30
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WO 98/ 13340

PCT/ US97/ 16348 SCHEME | | - 38- WO 98/ 13340
PCT/ US97/ 16348 SCHEME |11 [err] 30 -39- WO 98/ 13340
PCT/ US97/ 16348 SCHEME IV [err] 40- WO 98/ 13340
PCT/ US97/ 16 Q¥4 B3PAE V [err] 25 30 41-
SCHEME IV
o] O
5 Et0 OEt
((i Holy
I
16
10
o) o]
EtO OFt
(ci Holy
X
17 R,
15
(o] R,
o) ‘z‘s d
20 HO . \\0
N
" (Ci Haly
X
NR,
i8
25
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WO 98/ 13340

PCT/ US97/ 16348 SCHEME VI 0 5 HO 12 [err] 25

-42- W claim 1. A conpound of fornmula | OHHJ[err] or
phar maceuti cal accePot able salts thereof wherein: RL is a) 12 al kxl
Cerr]ferr] c) Cerr][err] al kynyl, d) PCTAUSIM

-(CH[err])[err]-C[err] [err] cycl oal kyl
-(CH err])[err]-aryl substituted vvlth

e) -(CH2) h-aryl, f)
| kyl , -
BEME ¥ er !y fert] alkyl)Lerr] .

al koxy, halo, -NJerr], -CFerr], g)
-(CH2) h-het, or h) - (CH2) h- het substltuted with Cl4 alkyl, or halo; R2 is
a) Cerr][err] alkyl, b) Cerr] alkyl substituted with one to three
halo, -CN, - NJerr], -CF[err], -N(Rlerr])[erer],-SRerr], or OH «c¢)

Cerr][err] al kenyl, d) Cerr][err] al kenyl substituted with one to three

hal o, -CN, sNJ err]or -Q;:[eg,m], e) Clerr][err] alkyny, R
MsO MsO
P/NH (NH
19 20
10
\o o
Meo’u\l/ Ho)v
NH NH»
16 4
21 22
20
00s 7R 0Cs S:R1
o HO. NJH/‘ o
HO H
NHR, NHR,
) 24
25
30
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f)

Cerr][err] al kynyl
or -CF[err],
-(CHerr])[err]-Cerr] cycloal kyl

9)

substituted wwth one to three halo,
-(CH err])[err]-Cerr][err]cycloal kyl,
substituted with one to three (Jerr]

-CN, -NJerr],
h)

al kyl, der err] al koxy, or halo, i) -(CHerr])[err]err]

cycl oal kenyl‘u’”’“P@rr] 44 |) PCT/US97/16348

-(CH err])[err]-Cerr][err] cycl oal kenyl substituted with one to three
Cerr] alkyl, Cerr][err] al koxy, or 416 0, -(CHerr]) h- aryl, 1)
-(CH2) h-aryl substituted with one to SHHMEA al kyl, Jerr][err] al koxy,
-CF[err] -OH, -NdJerr] -CN, -N(Rlerr])[err], -SRerr],-Sqerr](err]

al koxy), -C(=O R[err], or -NHC(=O R err], m -(CH err])[err]-aryl
substituted with one to five hal o, n) -(CHerr])[err]-het, O
-(CHerr])[err]-het substituted witth one to two CJerr][err] alkyl, or halo,

P)
al kyl ,

al kyl
b)

15

20

25

-(CHgerr]) [err]-Q q)
Cerr][err] al koxy,

optlonally the -(CHerr])[err]- chain
or phenyl,

Cerr][err] al kyI
Cerr][err] aIkyI,
-(CH err])[err]-phenyl
C[err][er{d[err] al koxy,

- (&

hal o

or s) -

C) CHerr])]
substuted with on
or halo; X is
o]
HOJ\( o -
S//
4 Ry
28 o
o]
w
Ho)‘\[-
s”o
& SR,
7

-42-

substituted with one to three Cl4

r) -(CH err]) [err]-X-Rerr],

n be substituted with Cerr][err]

which in turn carf2be substituted with one to three halo or
(CHerr]) [err]CHRlerr]Rerr];
r]-phenyl,

R3 is a) H,
or d)

to three CJerr][err] alkyl,

0O



Oferr]-, c -NR[err a H 4 C-eftd-f-et+1

al k““\mi“l\ﬂ“““w -|)0Leny}, d)) (Cﬁ%err%)[erZ] pheny THthSHEETquéILB\EEN

one t'o three T IkyI, Clerr][err] alkoxy, halo, -NO2 or RERLAGED e)
CH err err]-het REPLACEMENT SHEET 45 err] is ervr

al(kyl[ o]r){:)) J’ 33‘tﬁ)R[err]; Rlerr] is a) E[( O)]R[err] orgﬁ’ ﬁlk’“J

-(CHerr])[err]C(=ORerr]; R7 is a) H b) C[err][err] al kyl, c¢) -

(CH2) h-phenyl, d) (CH[err])[err] phsmMgubstltut ed with one to three

Cerr] alkyl, C[err][err] al koxy, or , =0 -Rerr], f)

-S(=0 2[err]Rerr], or g) -C(=O CR[err]; R[err] i's a) C[err][err]

al kyl, b) (gg—@ J)[err]-phenyl, or Q - (CH2) h- phenyl substituted with

err

one to three ‘err] al kyl, C[err][err][err] al koxy, or hal o;
A compound of form

5
O H H
s o
H 7\
o7 R
Ry
10
)|

or pharmaceutical acceptable salts thereof wherein:
R,is
a) C4 19 alkyl,
15 b) Cj4.10 alkenyl,
c) C4.12 alkynyl,
d) «(CH,);,-Cg_g cycloalkyl,
e) -(CHg)p,-aryl,
H -(CH,), -aryl substituted with C; , alkyl, C,_4 alkoxy, halo, -NOy,
20 -CFg, -CN, or -N(C; , alkyl),,
g) -(CHy)p-het, or
h) -(CH,);,-het substituted with C, , alkyl, or halo;

a) Ci.12 alkyl,
25 b) C,.10 alkyl substituted with one to three halo, -CN, -NO,, -CF3,
-N(Rj)y, -SRg3, or OH,
c) Cq.1o alkenyl,
d) C,.1o alkenyl substituted with one to three halo, -CN, -NO,, or -CF3,
e) Cy 12 alkynyl,
30 f Cq_19 alkynyl substituted with cne to three halo, -CN, -NO,, or -CF,,
B) -(CHy),-C4 g cycloalkyl,
h) -(CHg);,-Cg g cycloalkyl substituted with one to three C; 4 alky],
C, 4 alkoxy, or halo,
i) «(CH,),-C3_g cycloalkenyl,
35 B «(CHy),-C5_g cycloalkenyl substituted with one to three C; , alkyl,
Cig4 alkoxy, or halo,

-43- Sheet Has Been Replaced
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aryl is nonocarbocyclic, or bicarbocyclic aromatic noiety; het is 5- to

10- nenber ed unsat ur at ed het avi ng one t o[ Ihik X Q
selected fromthe group con ﬂﬂ'mmummmﬁmr ni trogen, an‘hmg’ &Toﬂgg BEE@
to | O-menbered saturated het€rocyctic*noi ety having one tp _{wo

sel ected fr d¥R¥4334r oup consi sting of oxygen, nitrogen, anHC'EIUW"GWh is O,
1,2, 3, 4, 5, or 6; i is O, 1, 2, 3, 4, 5 6, 7, 8 9, or 10; and j is O,
1, or 2. 2. A corrpounéj%of f rmJIa | according to claiml1l wherein R2 is a)
Cerr][err][err] %ikyl'( P¥'uted with one to three halo, -CN, - NJerr],

-C[ CF[ e]rE] ]-[I\I(R[]ern”([amlk) aSjt;x[sebgtitutearmmnebrb three| @ ;1%91:; Cl_4alloepy| | 48)
err][err][err] alkenyl, S reeyhal o,
-NJ err], or -CF[err], %b‘)i Bﬁs F&r W(Pé)ﬂ’r %él ‘1‘292@[14 "g}"x yh é‘[("ﬂ)%ii[err] [err]

al kynyl substi t ut ed vvldrhN@(l@ three hal o, - NdJerr], or -CF[err], f)
CES?E]EE;”‘J] e;lr Lqungrr]&%%jagilrshb&rﬁﬁg%m@nes% :h%}bt S;}I with one to three
-(CHlerr])[err]-Cherr]«C y)ﬁ-lhohl kenyl, h) (CHerr])[err]-Cerr]

| oal kenyl bsgy t ut I
ggr??[ erep%/[e?lrj]sal kch) ?‘E’E{szthgtmuhﬁeé %ﬁ?n&@f&c]ﬁg??]kygdgéﬁof uted with one
e

to three CJerr] [eP)r][ ¢ 2&1Q(yl Cerr][err] al koxy, -CF[err] -OH,
-Ngerr], -CN, -NgR er-((]:H%E‘IQ sdbetituted BRh@RE bo tho6d €1 1, a(G1,a0 1 ] AIR6xy] habkoxy) ,

-C(=O)R[e56], or -NHC( Q elrr] k) (CH[err])[err] het ,

r) -(CH,);-X-R,, optionally the -(CHy);- chain can be substituted with
C,.4 alkyl or phenyl, which in turn can be substituted with one to
three halo or C, , alkyl, or

s) -(CH,);,CHR:Ry;

15 Ryis

a) H,

b)  Cy4 alkyl,

c) {CH,),-phenyl, or

d) «(CH,)p,-phenyl substituted with one to three C;_; alkyl, C,_, alkoxy,

20 or halo;
Xis
a) -0-,
b) -S(=0)j-.
c) -NR,-,
25 d) -5(=0)yNRg-, or
e) -C(=0)-;
R, is
a) H,
b)  Cy.4alkyl,
30 c) -(CH,)p-phenyl,

d) -(CH,);,-phenyl substituted with one to three C, , alkyl, C,_, alkoxy,
halo, -NO,, or -CN, or
e) —(CHQ)h-het;
Rgis
35 a) Cy.4 alkyl, or
b) -C(=O)Rg; This Sheet Has B

w Wi



1) -(CH err])h-het substituted with one to two CJerr][err] alkyl, or

hal o, m -(CHerr]) -Q n), uni ubstituted |SOSSEHTOHAS BEEN
Cerr][err] alkyl, C[err][erLrl“Mjmimﬂthlﬁlfor phenyl , i REPLACED
-(CH[err])[err‘%-X-RJgerr], op Ly whes-(CH err])[err]-

substituted W ?‘F”éf rr][err] alkyl or phenyl, which in turn
substituted with one to three halo or (Jerr][err] alkyl, or p) -(CH err]
) [err]CHR[err%R{serr]; wherein Rerr], X Rerr], Rerr], Rerr], Rerr],
Rlerr], aryl, and Q are as defined as inclaiml1; his 0, 1, 2, 3, 4,
5 or 6; and i is 4, 2,-Cg:0)Bg, & or 6. 3. A conpound of fornula I
according to cl ai m,l wh B s a) - (CH2) h-het, b) - (CH2) h- het
substituted wi th gir’l)e to&%;lgﬁ?’zbeéﬁﬁ’[err] al kyl, or halo, c)

-(CH err])[erBpigerr] d) -(CHerr])[err]-Q substituted with one to three
Cerr] alky, Cerg)l[erg] alkoxy, halo, or phenyl, or e) -(CHerr])[err]
-X-Rlerr], optiong]ly t -&Cw]err])[err]- chain can be substituted with
Cerr][err] alkyl ©r ph Fl,y ich in turn can be substituted with one to
three halo or (erg)]|[er(CHp)bhégylwherein X, Rerr], Rerr], Rerr], aryl,

het d defi m.l: Ls O, .1 3, X d i
' fmz, Qs?r 2, 5 of %ﬁqﬁ?ﬁéh-hﬂ%%h%‘%%ﬁhs? with ane |t%“}’geagé-é r“@?y}fg" i e
wherein Rl is a) C[ erarjiady; r] al kyl

10 e) -C(=0)-Rg,
f -S(=0)sR4, or
g -C(=0)ORy;

Ry is

a) Cq.4 alkyl,

15 b) -(CHp),,-phenyl, or
c) -(CHy)p,-phenyl substituted with one to three C; 4 alkyl, C,_, alkoxy,

or halo;

aryl is monocarbocyclic, or bicarbocyclic aromatic moiety;

het is 5- to 10-membered unsaturated heterocyclic moiety having one to three atoms
20 selected from the group consisting of oxygen, nitrogen, and sulfur;

Q is 5- to 10-membered saturated heterocyclic moiety having one to two atoms

selected from the group consisting of oxygen, nitrogen, and sulfur;

his0,1,2, 3,4, 5,0r6;

iis0,1,2,8,4,5,6,7,8,9, or 10; and
25 jis0, 1, or 2.

2. A compound of formula I according to claim 1 wherein
Ry is
a) Cy.1o alkyl substituted with one to three halo, -CN, -NO,, -CF3,
30 -N(R3)o, -SRy, or OH,

b) Co.12 alkenyl,
c) Cy_1o alkenyl substituted with one to three halo, -CN, -NOy, or -CFj,
d) Cq_10 alkynyl,
e) Cy. 1o alkynyl substituted with one to three halo, -CN, -NO,, or -CFj,
35 f -(CH,),-C5_g cycloalkyl substituted with one to three C, _, alkyl,
C,.4 alkoxy, or halo,

-45- i
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b) -(Cl-l[err])[err]-phenyl or c) -(CHerr])[err]-phenyl substituted

wth Cerr][err] alkyl, fluoro, chloro, or e

-(CH err])[err]-pyridyl, qU| nc”!ihg El"{ Hw t hi enyI ar ﬁ'[' ng?'f ASsgeéN
i ndol yl, which can optlonally ith one to hrpp Prerr]
al kyl, C[erMOMRMy phenyl, fluoro | oro,” or brono; b) PCT/USST6348"

-(CH err])[err]-piperdinyl, pi perazi nyl, norpholino, 4- thionorpholinyl,
butyrol actanyl, 2-o0xo0-09 oI [ din 2, 4-di oxo-im dazolidinyl, which can
optionally be sub$l | tut‘é% %&%Hi'lhr ee Cl4 al kyl, phenyl, f1 uor o,
chloro, or brono; h§) %W{gﬁﬂe)oaﬂﬁﬂﬂ]suxstﬂhﬁdﬁr@th meata)eec-ﬁﬂkﬂ)[err] -,
Rerr] is a) Clerr] [8 K%qu phenyl, or c¢) phenyl substituted
with CJerr][err] alkyl, '€[alerr oxy, or halo; his 0, 1, 2, 3, 4, 5 or 6;
i is 1, 2, 3, 4, ®or St:yl.andj |so 1or2 5 Acorrpoundof claimi1
wherein R[ rr is ele f yl, isobutyl,
1- et hyl prgpyl , )ft- %‘h’?gﬁﬂs{lw Q?thQ{nQ Bﬂt @ ﬁ(gal}(‘ &' n- heptyl ,
n-octyi , 48 phenyl Qf'—arr%yNSbeﬁﬁ 'N(Baét wﬁ@m@lm aikw} tCEMRY, pheny |
4- chl or ophenyl, 4- |so&rml.@h§nyl 4- br omophenyl , 4- fl uorophenyl,

4-trifluoronethyl ;i)‘heny_(CH )h 2% oxyphenyl , 4-
D -(CHy),-het substituted with one to two C;_, alkyl, or halo,
10 m) -(CH,)Q,
n) -(CH,);-Q substituted with one to three C;_, alkyl, C1.4 alkoxy, halo,
or phenyl,

o) ~(CHg);-X-R, optionally the -(CH,);- chain can be substituted with
C;.4 alkyl or phenyl, which in turn can be substituted with one to
15 three halo or 01 4 alkyl, or
p) -(CH,);, CHR5Rg;
wherein Ry, X, Ry, Rs, Rg, Ry, Ry, aryl, het and Q are as defined as in claim 1;
his0,1,2,3, 4,5, or6; and
iis 1,2,3,4,50r 6.
20
3. A compound of formula I according to claim 1 wherein
R, is
a) «(CHy)p,-het,
b) «(CHy)p-het substituted with one to two C,_, alkyl, or halo,
25 0 -(CHysQ
d) -(CH,);-Q substituted with one to three C, , alkyl, C,_, alkoxy, halo,
or phenyl, or
e) «(CH,)-X-R,, optionally the ~(CHy);- chain can be substituted with
C,.4 alky! or phenyl, which in turn can be substituted with one to
30 three halo or Cy_, alkyl;
wherein X, Ry, Ry, Rg, aryl, het and Q are as defined as in claim 1;
his0, 1,2, 8, 4, 5, or 6; and
iis 1,2,8,4,50ré6.

35

4. A compound of formula I according to claim 1 wherein
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et hoxyphenyl, 4-n-butoxyphenyl, benzyl, 4-phenylbenzyl, {2yq 34cET GRS BEEN
4-fl uorobenzyl, 2-, 3-, 4-chl orobenzyl 2-, 3-, 4- brom be y FPL%@ED

4- et hoxybenzyl . 6. A corrpﬂ"] m"uﬂ erein R2 i1 Ak
group consisting of nethyl mumm met hyl, 2- cyano eth
2- phenyl et hyWOBMBMBp- 22 phefiyl Bt Hyl * 25brenoet hyl , propyl , W&W

3- chloropropyl 3- br onopropyl, n- butyl | sobutyl, 3 nethylbutyl

1- net hyl propyl, .tert-butyl, n-pentyl, 3- et hybutyl , h-hexyl, n- heptyl ,
n-octyl, n- hefad® d&cyl, n- octadecyl, 2-propenyl, 2-propynyl, 3-butenyl,

4- pentenyl , 3-but eal)ynyIG4_g1a]kehtenynyl cycl opentyl, cycl ohexyl,

cycl ohexyl met hyl , 8) cyc 8 ‘éh ﬁ}ﬁydr - cycl ohexyl butyl,

di met hyl am noet hyI k opropyl, diethylamn pﬁ/

phenyl ani nonet hyl , c)phengﬂﬁz)ﬂ-{)hmy}hyﬂvhl@rﬁyﬂ with-Chj elrkabﬁg yalkoxy, fyozenshloeny | |
4-fl uorophepyl , 4. trifdrpsperet hyl phenyl,  2- et hoxyphenyl, 4-methoxyphenyl,
4- nitrophenyl, 4-ethoxyphenyl, benzyl, 4 nmet hyl benzyl , 2-f|uorobenzy|,
3-f I.uorobenzyIRz ¥-fluorobenzyl, 2- chl orobenzyl 3-chl orobenzyl

4-chl orobenzyl, 2-f om -byn@ylquﬁﬁaﬁgnwholyhhreﬁypbﬁﬂﬁwolyl %B(ihdolyl

2-met hyl benzyl, 3- neth enz h t ho be
4-ni trobenzyl, nethyl ca }Bg'h “y optio ﬂﬁl?eéﬁ %‘ﬁ’?‘iﬂ%‘ﬁ% wﬁﬁt"ﬁﬁlf ’TE‘)\ ?'}ké”mcadnyl
et hyl, isopropyl car bonwkmmhwxlyﬁaoﬂooﬂyérp, atbromycar bonyl ,

1,1-et hoxyfoar bonyl )mst h?e%?{)]bsée%@ﬁ %@?‘rﬁgﬁ%éﬁm}’ ﬁhgor?o%p&iwpar bonyl

et hyl , 2-net hoxycar bony
1- et hoxycar bonyl net hylbutwolaetamk;ﬂeraqomagﬂhdlevhyt24pimqytrmmidmw1 which

phenyl carbonyl nethyl, caxrobdaﬂa@@rbbgw t{mmﬂh A%I:ﬂ%le ] ﬁyernyfy' ethyl,
qui nol i nyl net hyl , pyrraol yl " net hyl, él |yl rret t hi e hi'azo

t hi enyl net hyl , t hi eny! dtugga. ¢ 1ﬁT°p8¥ EN"BPF net hyl, p| per azi nyI met hyl ,

nor phol i no net hyl c)rmrptm{d)mngx hyl , norpholino propyl, thi om)rphol I no

met hyl , thi5om})(r Qhol i no propyl - met hoxybenzenesul fonyl met hyl , 3-(4-
a) -S(=0)j-,
R, is
a) C,.g alkyl,
b} phenyl, or
20 c) phenyl substituted with C,_, alkyl, C;_, alkoxy, or halo;

his0,1,2, 3,4, 50r6;
iis1l, 2 3,4, 50r6; and
Jis0, lor2.

25 5. A compound of claim 1 wherein R, is selected from the group consisting of n-
butyl, isobutyl, 1-methylpropyl, tert-butyl, n-pentyl, 3-methybutyl, n-hexyl, n-heptyl,
n-octyl, phenyl, 4-methylphenyl, 4-ethylphenyl, 4-tert-butylphenyl, 4-chlorophenyl,
4-iscpropylphenyl, 4-bromophenyl, 4-flucrophenyl, 4-trifluoromethylphenyl,
4-methoxyphenyl, 4-ethoxyphenyl, 4-n-butoxyphenyl, benzyl, 4-phenylbenzyl,

30 2-, 8-, or 4-fluorobenzyl, 2-, 3-, 4-chlorobenzyl, 2-, 8-, 4-bromobenzyt, and
4-ethoxybenzyl.

6. A compound of claim 1 wherein R, is selected from the group consisting of

n-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, phenyl, 4-methylphenyl, 4-ethylphenyl,
385 4-chlorophenyl, 4-bromophenyl, 4-fluorophenyl, 4-methoxyphenyl,

4-n-butoxyphenyl, benzyl, 4-fluorobenzyl, 4-chlorobenzyl, 4-bromobenzyl, and
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met hoxybenzenesul f onyl )am no propy, - hroxy, am no, 3- phenoxy propyl,

2-phenyl ethyloxy, (4- butoxybenzenesul fonyl)methyl, neth #H él‘llEE':FﬁA‘S BEEN
b A e sl
(4-bronnbgni€ﬁ€yﬁFﬂbnyl)netﬁyl, (n-But yI stil fonyl ) met hyl, = PCTAUS97/16348
(n-octyl sul fonyl)-nethyl, 3-(4- rrEt hoxybenlz;anesijl fonKI I)prop%/lh, I (4-
f I hyl , t , e -

5 (1 ot Dyt Dy BT Iet by - 3. (1. bt yi hydant of - and’ et hy! -
3- (5, 5-di mret hyl hydantoin). 7. A conpound of claim1 V\,helr](cai n ILQ[err]h : S (4

| ected f th up censi,sti of .(4-net hox nzepesul f on nmet hyl | -
chl or obenzenobul f ROTHERHBRN, T 3 WARERiD o 15 EELeH FORIPS FROERgPmAng o
(n- but yl sul f omgthyhetdyghg-1-phemyt meklswl) 2-cyapd pthyk t2ptenylethyl, 2-bromo-2- |
b mon Y CHBASENN 46Kl 860 Bl Al BOERE SRS AT iy,
met hyl - 3- ( 1- biﬁ%/%tﬂyaﬂﬂt%ﬁrlhqtyhddn%ﬂnmm tertbutyl,di-paseyly B-methybutyilg-he®l, A
compound of Ch-Abjtyl nfeby/-héxadayl, Dol propbist STEoBPA PRBEERAS ! T oY1)
N L A -
ﬁl; L ( 3e nzenes Fﬁ-ﬁﬂlﬁh%%]yg?ghé ﬁ]zcyﬁimamﬁfag?lq dﬂﬁeihﬁﬁlhjim?t}eg, dimethylaminopropyl,

roxy--2- [ (:4s | f -3-(4-
e et smpaemer
ydr oxy- 2-[4- ; -

DO aa oo - fiBthoc bbb, Qg RAIRAMNAA Batth] AbddiBLAYL ] -3 (4

br omobenzenesul t on ropi o

N- hydr oxy- 2- [%-ﬂuggggnzglu B-ﬂ@ﬁmb’zw{,ﬁyﬂlqor@e(xm, 2-chlorobenzyl, 3-chlorobenzyl,
4-chlorobenzyl, 2-bromobenzyl, 3-bromobenzyl, 4-bromobenzyl, and 2-methylbenzyl,

15 3-methylbenzyl, 4-methylbenzyl, 4-ethoxybenzyl, 4-nitrobenzyl, methylcarbonyl,
1-methylcarbonyl methyl, 2-phenylcarbonyl ethyl, isopropylcarbonyl,
methoxyearbonyl, ethoxycarbonyl, 1,1-ethoxycarbonyl methyl, 2,2-ethoxycarbonyl
ethyl, 1,2-ethoxycarbonyl ethyl, 2-methoxycarbonyl propyl, 3-methoxycarbonyl
propyl, 1-ethoxycarbonyl methyl, 1-ethoxycarbonyl ethyl, phenylearbonyl,

20 phenylcarbonyl methyl, pyridylcarbonyl methyl, pyridylmethyl, pyridylethyl,
quinolinylmethyl, pyrrolyl methyl, indolyl methyl, thienyl, thiazolyl, thienylmethyl,
thienylethyl, piperdinyl methyl, piperazinyl methyl, morpholino methyl, morpholino
ethyl, morpholino propyl, thiomorpholino methyl, thiomorpholino propyt,
4-methoxybenzenesulfonyl methyl, 3-(4-methoxybenzenesulfonyl)amino propyl,

25 3-hydroxy, amino, 3-phenoxy propyl, 2-pheny! ethyloxy,
(4-butoxybenzenesulfonyl)methyl, methyl-3-(1,5,5-trimethylhydantoin),
methyl-3-(1-butyl-5,5-dimethylhydantoin), (4-methoxybenzenesulfonyl)methyl,
(4-chlorobenzenesulfonyl)-methyl, (4-bromobenzenesulfonyl)methyl,
(n-butylsulfonyl)methyl, (n-octylsulfonyl)-methyl,

30 3-(4-methoxybenzenesulfonyl)propyl, (4-methylbenzenesulfonyl)methyl,
(benzenesulfonyl)methyl, methyl-3-(1-methylhydantoin), methyl-3-(1-butylhydantoin)
and methyl-3-(5,5-dimethylhydantoin).

8. A compound of claim 1 wherein R, is selected from the group consisting of
35 (4-methoxybenzenesulfonyl)methyl, (4-chlorobenzenesulfonyl)-methyl,
(4-bromobenzenesulfonyl)methyl, (n-butylsulfonyl)methyl, (n-octylsulfonyl)-methyl,
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but yl sul fonyl ) - propi onam de, (8)
N- hydr oxy-2-[ (n-octyl sul f onyl) -23i.(,~ 0ct yl sul f onyl|) FFpb &GHERR HASIBEEN
(9) " N hydroxy- 2- [ (4- met hyl be Elﬂmg Hiill mﬁmm ]-3-(4- SOREPLACED

met hyl benzen f | )- propi orramede, n

N- hydr oxy- 2- Wéﬁ?gﬁesul fonyl ) net hyl] - 3- (i)enzenesul f onyl )-B?HBFS'JHM de,
(11) N-hydroxy-2-[(4-met hoxybenzenesul f onyl ) net hyl ] - 5- (4-

met hoxybenzengsll - ' (42

N hyrony. 21 %%&%ﬂ“?%‘%g@g‘%@%w pophyibepsenomnlfomlimettaly o0 1

pr opi onami de, f(eﬂanewlfvywra%;y nfethstl 9y L-n@tiyihydantojmh nethyl-8i hptythydantoin)
et hoxybenzenggy X5,5R5A8L PRFMHEN). ( 14)

N- hydr oxy- 2- [ net %?%J?((Ei-sbut yl ﬁlygggnt oin)n)] - 3-(4- but oxybenzenesul f onyl) -
propi onam de, (15) N-hydroxy-2-[nethyl-3-(1-butyl hydantoin)]-3-(4-

met hoxybenzengsul f R@yhpoundod plakin dWhieh is( 16)

N- hydr oxy- 2- [ thyth; 3?:%1 % gi n%h}ylbhﬁ/dlz:nt ?' n}d - 3-h(yﬁ-3 et hlox!%benze e-
sul fonyl ) - profona -hag, x{’ -; -methoxybenzenesulfonyl) methyl]-3-phenyl-propionamide,

(+) - N- hydr oxy¢&- [ (N-hydtoyirQ&ﬁdbﬁmyéMhﬁyhéthﬁ]-BéflemwmﬁﬁiiengsuI fonyl) -
i i de, (,18) 6ok - s t -3-(4-
D e L Il g?f@%me&néa{é;’xng%;ﬁ.g%pmgmge v -3

nmet hoxybenzenesul f'on I'onam
(+) - N hydr oxy{4- [ mMSthiygrox®-2((#-methexyberasa ryljmeshyl}3-(4-

met hoxybengenesul f.aobalyblh2Re 8 H5ropfosBhide
(-) - N- hydroxy- 2- [ net hyl'- 3- ( 1- et Hyl hydant o n) ] 3(4
met hoxybenzen®dul fQ;Thygl)ow-&({@mhlﬂﬁmp@esx{lijl)methyl]- -(4-chlorobenzenesulfonyl)-

(+) - N- hydr oxy- 2- [ nfropighansidée,1l- but yl hydant oi n) ] - 3- (4- but oxybenzenesul fonyl ) -
propi onam de, ¢ 22) b sdroky- DY G arenk b ony Db ks 4} biorebah 2 adh oy, -
propionamide,
15 (7)  N-hydroxy-2-{(n-butylsulfonyl)methyl}-3-(n-butylsulfonyl)-propionamide,
(8)  N-hydroxy-2-[(n-octylsulfonyl)methyl]-3-(n-octylsulfonyl)-propionamide,
9 N-hydroxy-2-[(4-methylbenzenesuifonyl)methyl]-3-(4-methylbenzenesulfonyl)-

propionamide,
(10) N-hydroxy-2-[(benzenesulfonyl)methyl]-3-(benzenesulfonyl)-propionamide,
20 (11) N-hydroxy-2-[(4-methoxybenzenesulfonyl)methyll-5-(4-
methoxybenzenesulfonyl)-pentanamide,
(12) N-hydroxy-2-[(n-octylsulfonyl)methyl}-3-(4-methoxybenzenesulfonyl)-
propionamide,
(13) N-hydroxy-2-[methyl-3-(1-methylhydantoin)]-3-(4-methoxybenzenesulfonyl)-
25 propionamide,
(14)  N-hydroxy-2-{methyl-3-(1-butylhydantoin)]-3-(4-butoxybenzenesulfonyl)-
propionamide,
(15) N-hydroxy-2-[methyl-3-(1-butylhydantoin)]-3-(4-methoxybenzenesulfonyl)-
propionamide,
30 (16) N-hydroxy-2-[methyl-3-(5,5-dimethylhydantoin)]-3-(4-methoxybenzene-
sulfonyl)-propionamide,
(17)  (+)-N-hydroxy-2-{(n-octylsulfonyl)methyl]-3-(4-methoxybenzenesulfonyl)-
propionamide,
(18)  (-)-N-hydroxy-2-[(n-octylsulfonyl)methyl]}-3-(4-methoxybenzenesulfonyl)-
35 propionamide,
(19)  (4)-N-hydroxy-2-{methyl-3-(1-methylhydantoin)]-3-(4-
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but oxybenzenesul f onyl ) - propi onani de, (23)

(+) - N-hydr oxy- 2-[ net hyl - 3- ( 1- but yl hydant oi n)] 3-(4- THIS SHEFT {1AS BEEN
met hoxybenzenesul fonyl ) - J ﬂluthntﬂﬂﬂ REPLACED
(-)-N-hydrox %%{Jmat hyl - n)] 3-(4-

met hoxybenzé%% Byl )- propi ofian de; PCT/US97/16348

(+) - N-hydr oxy- 2-[ net hyl - 3- (5, 5-di net hyl hydant0| n)]-3-(4-

met hoxybenzenesul fony# rop |'§Pa |\ de, . or 6)
(-)- N-hydr oxy- 2- [ REHR ZENESU3IORY f‘mﬂnﬁ?é‘ént oin)]-3-(4-
met hoxybenzessul (ﬁm%ilroﬁy-ammeﬂﬁmmBme&xylhyd&:tmnpmMeﬂhﬁxﬁbﬁdeﬁbshlmﬂl)2h i's
* 51 (1) N hydrox % %& rret hoxybenzenesul fonyl ) met hyl | - 3- (4-
met hoxybenzenesul?oﬂ P ropi onam de, (2)
N- hydr oxy- 2- {214- cl)- Urhiﬂméﬂ[@mhﬂ@ﬁﬁb)xm&mh}oiﬂl 8-f4-buthkybendesesudfomd)i| f onyl ) -
pr opi onamgdle, (3)pr°*§{-ogmdgxy 2- [(4 brormbenzenesul fonyl ) met hyl ] -3-(4-
br omobenzenesul f ony pi onam d
N hydr oxy- 2- [42h- b‘c?r@%‘ﬂﬁ#*&ﬁﬁm?%l 3\ 25 ]mtzllvﬁantemlga dehutexyhenzenpsuifinyhani de,
(5) N-hydroxy- 2-fropio @mbsul fonyl)methyl]-3-(n-
octyl sul fony pro e, . (6
N- hydr oxy- 2- {%321 5) h@?’g Mﬂéﬁ}]b}‘ﬁ@‘ﬁm}m@l -p-iA-mgthoxshepzensaiforyli-f onyl ) -
propi onani de, (7)proplohysidexy- 2- [ (benzenesul fonyl ) met hyl ] - 3-
(benzenesyy f 1) - hLonap de .
by oxyioo. A, GRS SRR T RE P Gy up s methorsbensencanifony-
met hoxybenzenesul#rgmyna)mmnt anani de, (9)
N-hydr oxy- 2- zenesul fonyl) -
pr opi onami de[2(52‘ Og; :@%ﬁ%e@?}l@y( J5 %Q%I%E{tg{ﬁhgﬁgnt oin)]-3-(4-

methoxy enzenesulfonyl)-propmnamxde. or

(26)  (-)-N-hydroxy-2-[methyl-3-(5,5-dimethylhydantoin)}-3-(4-
156 methoxybenzenesulfonyl)-propionamide.

10. A compound of claim 1 which is
(1) N-hydroxy-2-{(4-methoxybenzenesulfonyl)methyl]-3-(4-
methoxybenzenesulfonyl)-propionamide,
20 (2) N-hydroxy-2-[(4-chlorobenzenesulfonyl)methyl]-3-(4-chlorobenzenesulfonyl)-
propionamide,
(3) N-hydroxy-2-[(4-bromobenzenesulfonyl)methyl]-3-(4-bromobenzenesulfonyl)-
propionamide,
4) N-hydroxy-2-[(n-butylsulfonyl)methyl})-3-(n-butylsulfonyl)-propionamide,
25 (5) N-hydroxy-2-[(n-octylsulfonyl)methyl]-3-(n-octylsulfonyl)-propionamide,
6) N-hydroxy-2-[(4-methylbenzenesulfonyl)methyl]-3-(4-methylbenzenesulfonyl)-
propionamide,
(7) N-hydroxy-2-[(benzenesulfonyl)methyl}-3-(benzenesulfonyl)-propionamide
(8) N-hydroxy-2-[{(4-methoxybenzenesulfonyl)methyl]}-5-(4-

30 methoxybenzenesulfonyl)-pentanamide,
(9)  N-hydroxy-2-{(n-octylsulfonyl)methyl]-3-(4-methoxybenzenesulfonyl)-
propionamide,
(10)  N-hydroxy-2-imethyl-3-(1-methylhydantoin)]-3-(4-methoxybenzenesulfonyl)-
propionamide,
35 (11) N-hydroxy-2-[methyl-3-(1-butylhydantoin)]}-3-(4-butoxybenzenesulfonyl)-
propionamide,
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met hdxybenzenesul fonyl) - propi onam de, (11)

N- hydr oxy- 2-[ net hyl - 3- (1- buty antoin 4- but oxyb
propi onani de, (12) N-hydroxy- Iﬁnﬁumglll | tyl hydant
met hoxybenze prop

1) -
N- hydr oxy- 2- Fﬁé%ﬁﬂ% (5 5 d| met hy| hydant0| ny]-3-(4- net
sul fonyl ) - pr opi onam de,

s T S

met hoxybenzenesul f orepignamideypi onani de,

(+) - N-hydr oxy+#s)] Wﬁ‘;ﬁyako:?y 4. B! t33\((5 %yﬂx?x@gx?m})i;nbﬁmslds-(4-methoxybenzene-

met hoxybenzenesul f on pr opl onam
(-)- N hydroxy- 2- [rré‘t#yw Dprepionggtiggy| hydant oi n) ] - 3- (4-
met hOXybenZEn@W' f GiIN- hydrﬁi}‘)m[(ﬁ@@dﬁsdﬂbn}ﬂ);ﬁ}hyllﬁ (4- methoxybenzenesulfon 1)-
(+) - N-hydroxy- 2- [ et h}/ 1- butyl hydant oi n)]-3-(4- but oxybenzenesul fonyl) -
pr opi onani de, (R’é’f"(’aﬁm hydr oxy- 2- [ net hyl - 3- (1- but yl hydant oi n) ] - 3- (4-
but oxybenzene$iB)f OhyN)hydmxy@I-[Qﬂwﬁylsiﬂfonﬂ?ﬁéthyl]-3—(4—methoxybenzenesulfonyl)-
(+) - N-hydr oxy- 2- [ gj'_‘ de - butyl hydant oi n)] - 3- (4-
Y

THYS SHEET HAS BEEN |
REPLAGED

nmet hoxybenzenesul f prbpi onam de, (21)
(-)- N hydr oxy{¥[ ntt dSOJ(YiZb!ﬂthfﬁy(damtbylhyqm&1(1)4-344-

()N Bydr oy s [ nEStHoksbeR BRORAD Propideailas, | 01 5. (4
+ r ox me - -
met hoxyﬁenzeﬁggm 6 Wﬁy m r[gﬁg}yﬂ a-él- th(l;yg)mtoxn)]] 3-(4-methoxybenzenesulfonyl)-
(- %hN- h%droxy 2- l[][’rﬁtobmhaﬁ;dé 5- di met hyl hydant oi nétng 534-forrrul @ 7 err]
met hoxybenzen
wher ei % Rl err fﬁg dP &%Q $y|dF ’Qpie&’aegﬂ%gf(ll r?@@'u'i“@ H {4-butexybepzcnesyifenybF
I nhi biting excess prapionamidef al | opr ot ei nase

15 (19) (-)-N-hydroxy-2-{methyl-3-(1-butylhydantoin)}-3-(4-butoxybenzenesulfonyl)-

propionamide,

(20)  (4)-N-hydroxy-2-(methyl-3-( 1-butylhydantoin)]-3-(4-methoxybenzenesulfonyi)-
propionamide,

(21)  (-)-N-hydroxy-2-[methyl-3-(1-butylhydantoin)}-3-(4-methoxybenzenesulfonyl)-
20 propionamide,

(22)  (+)-N-hydroxy-2-[methyl-3-(5,5-dimethylhydantoin)]-3-(4-
methoxybenzenesulfonyl)-propionamide, or

(23)  (-)-N-hydroxy-2-{methyl-3-(5,6-dimethylhydantoin)}-3-(4-
methoxybenzenesulfonyl)-propionamide.

25

11. A method of inhibiting excess matrix metalloproteinase which comprises

administering to a patient in need thereof an effective amount of a compound of

claim 1.

30 12. A method of claim 11 wherein matrix metalloproteinases comprises
stromelysin, collagenase, and gelatinase.

13. A method of treating a human suffering from or susceptible to diseases
involving connective tissue degradation which comprises administering to a patient

35 in need thereof an effective amount of a compound of claim 1.
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whi ch conprises adm nistering to a patient in need thereof an effective
anount of a conpound of claim1. 12. A nethod of treating T A
fromor susceptible to di seaseﬂu’mmm/'"m ctive tissu fi
whi ch conprises adm nistering I eed thereof| an eRFBLAGRD:
amount of a WOMSEIMA of claim 1’ 18. 'A phasnmeeutical conp
conpri ses an am)unt of the corrpound of claim1l effective to inhibit excess

matri x netal l oteln maceutj.cal |y eptabl e.carrier. 14. A
conpound of %P‘?Pga ééjgg “rfgﬁi‘féstfﬁ%eﬁtrela%@t% \RBPESHVEHE Eh ound  of
claim1l for tdegradatiuf axetostepaxthrits, nechincdoid mtthiitis, septic brthritig, andomsppemis | x
met al | opr ot ei e f di seases

i nvol vi ng conrqgl?: $ﬂe°§°ss§g& eg'rr%egg%tl on Iﬁ‘%glogﬁ?aléﬁse bk%®§%%l§5 wherein
matri x net al Ignggmtle,momzealsem@rpzail slegratioh] acrggastaisad¢eratioronel ysi ns, or

gel ati naseg.

15.  The method of claim 11 wherein the effective amount of the compound of
claim 1 is administered orally, parenterally, or topically in a pharmaceutical

composition.

10 16. The method of claim 13 wherein the effective amount of the compound of
claim 1 is administered orally, parenterally, or topically in a pharmaceutical

composition.

17.  The method of claim 11 or 13 wherein said compound is administered in an
15 amount of from about 0.1 to about 100 mg/kg of body weight/day.

18. A pharmaceutical composition which comprises an amount of the compound
of claim 1 effective to inhibit excess matrix metalloproteinase and a
pharmaceutically acceptable carrier.

20
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