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These MPs include Matrix-Metallo Proteases (MMPs); zinc
metalloproteases; many of the membrane bound metalloproteases; TNF
converting enzymes; angiotensin-converting enzymes (ACEs); disintegrins,
including ADAMs (See Wolfsberg et al, 131 J. Cell Bio. 275-78 October,
1995); and the enkephalinases. Examples of MPs include human skin
fibroblast collagenase, human skin fibroblast gelatinase, human sputum
collagenase, aggrecanse and gelatinase, and human stromelysin.
Collagenase, stromelysin, aggrecanase and related enzymes are thought to
be important in mediating the symptomatology of a number of diseases. .

Potential therapeutic indications of MP inhibitors have been discussed
in the literature. See for example, U.S. Patent 5,506,242 (Ciba Geigy Corp.);
U.S. Patent 5.403,952 (Merck & Co.); PCT published application WO
96/06074 (British Bio Tech Ltd); PCT Publication WO 96/00214 (Ciba Geigy);
WO 95/35275 (British Bio Tech Ltd); WO 95/35276 (British Bio Tech Ltd);
WO 95/33731 (Hoffman-LaRoche); WO 95/33709 (Hoffman-LaRoche); WO
95/32944 (British Bio Tech Ltd); WO 95/26989 (Merck), WO 9529892
(DuPont Merck); WO 95/24921 (inst. Opthamology); WO 985/23790
(SmithKline Beecham); WO 05/22966 (Sanofi Winthrop); WO 95/18965
(Glycomed); WO 95 19956 (British Bio Tech Ltd); WO 95/19957 (British Bio
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(Flori da State Univ.); WD 95/04033 (Cepltech); WD 94/25434 (Celltech); WO
94/ 25435 (Cel | tech) WD 93/14112 ( Merck); WO 94/0019 (d axo); WD 93/21942
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Other examples of conditions characterized by undesired
metalloprotease activity include periodontal disease, epidermolysis bullosa,
fever, inflammation and scleritis (Cf. DeCicco et al, WO 95 29892 published
November 9, 1995). '

in view of the involvement of such metalloproteases in a number of
disease conditions, attempts have been made to prepare inhibitors to these
enzymes. A number of such inhibitors are disclosed in the literature.
Examples include U.S. Patent No. 5,183,900, issued February 2, 1993 to
Galardy; U.S. Patent No. 4,996,358, issued February 26, 1991 to Handa, et
al.; U.S. Patent No. 4,771,038, issued September 13, 1988 to Wolanin, et al,;
U.S. Patent Number 4,743,587, issued May 10, 1988 to Dickens, et al.,
European Patent PUinc_ation Number 575,844, published December 29, 1993
by Broadhurst, et al.; International Patent Publication No. WO 93/09090,
published May 13, 1993 by isomura, et al.; World Patent Publication




Eur opean Patent Publication Nunmber 575, 844, published Decenber 29, 1993 by

Broadhurst, et al.; International Patent Publication No. WO 93/09090,
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3 92/ 17460, published Cctober 15, 1992 by Mar kwel | et al.; and Europ€an
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wherein R,, R,, X, Z, m, and n are defined below.

This invention also includes optical isomers, diastereomers and
enantiomers of the formula above, and pharmaceutically-acceptable salts,
biohydrolyzable amides, esters, and imides thereof. o

The compounds of the present invention are useful for the treatment of
diseases and conditions which are characterized by unwanted
metalloprotease activity.  Accordingly, the invention further provides
pharmaceutical compositions comprising these compounds. The invention
still further provides methods of treatment for metalloprotease-related
maladies using these compounds or the pharmaceutical compositions
containing them.
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preferably one branch. Preferred alkyl are saturated. Unsaturated al kyl
have one or Tarms andBefinitions: and/ or- one or nore triple bonds. Preferred
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rings. Aryl iseprgeyiraytybeimisallybtbutenyddars exemsthvienybd with from 1
Also, as referred to herein, a "lower" hydrocarbon moiety (e.g.,

"lower alkyl”) is a hydrocarbon chain comprised of 1 to 6, preferably from
1 to 4, member atoms (carbon and heteroatoms if present).

"Aryl" is an aromatic hydrocarbon ring. Aryl rings are monocyclic or
fused bicyclic ring systems. Monocyclic aryl rings contain 6 carbon atoms in
the ring. Monocyeclic aryl rings are also referred to as phenyl rings. - Bicyclic
aryl rings contain from 8 to 17 carbon atoms, preferably 9 to 12 carbon atoms
in the ring. Bicyclic aryl rings include ring systems wherein one ring is aryl
and the other ring is aryl, cycloalkyl, or heterocycloakyl. Preferred bicyclic
aryl rings comprise 5-, 6- or 7-membered rings fused to 5-, 8-, or 7-
membered rings. Aryl rings may be unsubstituted or substituted with from 1
to 4 substituents on the ring. Aryl may be substituted with halo, cyano, nitro,
hydroxy, carboxy, amino, acylamino, alkyl, heteroalkyl, haloalkyl, phenyl,
aryloxy, heteroaryloxy, or any combination thereof. Preferred aryl rings
include naphthyl, tolyl, xylyl, and phenyl. The most preferred aryl ring radical
is phenyl.
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example, alkoxy (i.e., -O-alkyl or -O heteroalkyl) radicals are included in

heteroalkyl. Heteroalkyl chains may be straight or branched. Preferred
branched heteroalkyl have one or two branches, preferably one branch.
Preferred heteroalkyl are saturated. Unsaturated heteroalkyl have one or
more double bonds and/or one or more triple bonds. Preferred unsaturated
heteroalky! have one or two double bonds or one triple bond, more preferably
one double bond. Heteroalkyl chains may be unsubstituted or substituted
with from 1 to 4 substituents. Preferred substituted heteroalkyl are mono-, di-
, or trisubstituted. Heteroalkyl may be substituted with lower alkyl, halo,
hydroxy, aryloxy, heteroaryloxy, acyloxy, carboxy, monocyclic aryl, heteroaryl,
cycloalkyl, heterocycloalkyl, spirocycle, amino, acylamino, amido, keto,
thioketo, cyano, or any combination thereof.

“Heteroatom” is a nitrogen, sulfur, or oxygen atom. Groups containing
more than one heteroatom may contain different heteroatoms.
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Het er ocycl oanqt}aptarquatgmsmefg@bly from 5 to 7 member atoms in the ring. Bicyclic
heterocycloalky! rings contam from 7 to 17 member atoms preferably 7 to 12

member atoms in the n_ng Bicyclic- haterocycloalkyl rings contain from
about 7 to about 17 atoms, preferably from 7 to 12 atoms. Bicyclic
heterocycloalkyl rings may be fused, spiro, or f'bridged ring systems.
Preferred bicyclic heterocycloatl_kyl riﬁgs c'omprise-'s-., 6- or 7-membered
rings fused to 5-, 6-, or 7-membered rings. Heterocycloalkyl rings may be
unsubstituted or substituted with from 1 to 4 substituents on the ring.
Heterocycloalkyl may be SUbstituted with halo, cyano, hydroxy, carboxy, keto,
thioketo, amino, acylamino, acyl, amido, alkyl, heterbalkyl, haloalkyl, pheny!,
phenoxy or any combination thé'reof._' Preferred substituents on
hetercycloalky! include halo and haloalkyl. -

“Spirocycle” is an alkyl or heteroalkyl diradical substituent of alkyl or
heteroalkyl wherein said diradical substituent is attached geminally and



unsubstituted or substituted with from1l to 4 substituents on the ring.
Het er ocycl oal kyl may be substituted with hal o, cyano, hydroxy, carboxy,
keto, thioketwomsmssse, acyl amino, acyl, amido, alkyl, heterogdkiidonnrsze -
hal oal kyl, phenyl, phenoxy or any combination t her eof . Preferred
subst [ tuents on hetercycl oal kyl i nc} ’halzo and hal oal kyl .
"Spirocycle” is an alkyl or heteroal Ky di cal substituent of aI kyl or
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Such salts are well understood by the skilled artisan, and the skilled

artisan is able to prepare any number of salts given the knowledge in the

art. Furthermore, it is recognized that the skilled artisan may prefer one

salt over another for reasons of solubility, stability, formulation ease and

the like. Determination and optimization of such salts is within the purview

_of the skilled artisan’s practice.

A "bichydrolyzable amide” is an amide of a metalloprotease inhibitor
that does not interfere with the inhibitory activity of the compound, or that
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herein have the standard art recognized meanings (Cf., Hawley's
Condensed Chemical Dictionary, 11th Ed.). The illustration of specific
protected forms and other derivatives of the compounds of the instant
invention is not intended to be limiting. The application of other useful
protecting groups, salt forms, etc. is within the ability of the skilled artisan.

As used herein, "mammalian metalloprotease” refers to the proteases
disclosed in the "Background" of this application. Prefered "mammalian

metalloproteases” include any metal-containing (preferably zinc-containing)

enzyme found in animal, preferably mamalian sources capable of catalyzing
the breakdown of collagen, gelatin or proteoglycan -under suitable assay
conditions. Appropriate aséay conditions can be found, for example, in U.S.
Pat. No. 4,743,587, which references the procedure of Cawston, et al., Anal.
Biochem. (1979) 99:340-345, use of a synthetic substrate is described by
Weingarten, H., et al., Biochem. Biophy. Res. Comm. (1984) 139:1184-1187.
Any standard method for analyzing the breakdown of these structural proteins
can, of course, be used. More prefered metalloprotease enzymes are zinc-
containing proteases which are similar in structure to, for example, human

t he
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10 Conpounds: The subject invention involves conpounds having the
foll ow ng structure: X- R2 [err]



Formula (1) In the above structure, Rerr] is OH al koxy, or [err]
wherein each R3 is independently selected fromthe group consisting of
hydr ogen, Ioa()/t(;r9 Igzlséyl, and acyl. Preferred Rerr] is OHand [err] Most
preferred R[er r? 'S NHOH. In the above structure, X PCI/gs9pRmIeq, CO
[err] or a coval ent bond, wherein R ernp is hydrogen, alkyl, heteroal kyl,
aryl, heteroaryl, cycloal kyl, heterocycloal kyl, aryloxy, or heteroaryl oxy.
Preferred Rigrr] is hydrogen and |ower alkyl. Preferred Xis SOJerr] and
POR[err]. MSPMpoundsreqd X is Serr]. In the above structure, R2 is
hydr ogen, al kyl , Thet esubjelck yihvertionl invobdiesr aampbunds chaviidk ythe following
het er ocycl oadiiture@r Yyl oxy or heteroaryloxy. Preferred R2 is aryl and

het er oaryl . In the above structure, Zis (i) NW wherein nis at
least 1 and Wis aryl, heteroaryl, cycloalkyl, heterocycloalkyl,
cycl oal kenyl, or heterocycl oal kenyl (ii) Céherr] , N-SR4, N-NRAR4, or

N- CRARAR4, wherein n is at | east and eaqh Rlerr] is independently

hydr ogen, al kyl, heteroal kyl, aryl ryl, cycl oal kyl,

het er ocycl oal kyl , cycl oal kenyl, oy | oal kenyl (iii) [err] wherein
nis at least 1 and each Q is_i mdepe ntly O (iV) [err] wherein nis
at least 1 (v) [err] wherein Bach Rlelr] is inddbendently hydrogen, hal o,

al kyl, heteroal kyl, aryl, heteroaryl, |, heterocycl oal kyl
cycl oal kenyl , or heterocycl oal kenyl N wherein said ring is
cycl oal kyl , heterocycl oal kyl, cycl oal kenyl, or Heterocycl oal kenyl (vii)
[err] WO 9/ 52868

PCTI US99/ 07826 | Formula wherein V is

cycl oal kyl , het df &g abevg ijuctureg Rs ik alikpy, oiNR.QRs svherginieaghiny | .
Preferred Z issndepenfientlyeseléctiad) omi thergrodp abndistasy oflhydregern, Iewet ahkyli Ng,

wher ei n sai dyfd 2 | Breferred R, is OH and NR,OR,. Most preferred R, is NHOH. |
' ' In the above structure, X is SO,, CO, CO,, CONR;, POR; or a covalent
bond, wherein R; is hydrogen, alkyl,” heteroalkyl, aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, aryloxy, or heteroaryloxy. Preferred R; is hydrogen and

iower alkyl. Preferred X is SO, and POR,. Most preferred X is SO,.
in the above structure, R, is hydrogen, alkyl, heteroalkyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, aryloxy or heteroaryloxy. Preferred R,

is aryl and heteroaryl. '

' in the above structure, Z is (i) N-W, wherein n is at least 1 and W is
aryl, heteroaryl, cycloalkyl, heterocycloalkyl, cycloalkenyl, - or
heterocycloalkenyl (ii) N-OR,, N-SR,, N-NR,R,, or N-CR,R,R,, wherein n is at
least 1 and each R, is independently hydrogen, alkyl, heteroalkyl, aryl,
hetero%ryl, cycloalkyl, heterocycloalkyl, cycloalkenyl, or heterocycloalkenyl

il
(iiy N—C—Q—R4, wherein n is at least 1 and each Q is independently S or O

(iv) N—g'Ra, wherein n is at least 1 (v) CRyR;, wherein each R; is
independently hydrogen, halo, alkyl, heteroalkyl, aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, cycloalkenyl, or heterocycloalkenyl (vi) a ring, wherein said
ring is cycloalkyl, heterocycloalkyl, cgcloalkenyl, or heterocycloalkenyl (vii)

Q (viii) Q (ix) Q (x}) C=CR,R, or (xi)y C=V,
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6 TheP |%\C7) Ation Calso includes optical isomers, diastereomers and
enantiomers, and pharmaceutically-acceptable salts, solvates,
biohydrolyzable amides, esters, or imides thereof.

Compound Preparation:

The compounds of the invention can be prepared using a variety of
procedures. The starting materials used in preparing the compounds of the
invention are known, made by known methods, or are commercially available.
Particularly preferred syntheses are the following two general reaction
schemes:

Scheme 1
o] /Rz /Rz
R [¢] N)X (o] N/X
HO — -RJKQ — -R’N\/_(
O St %y, stc %
o lx/Rz 0o N/x-.’RZ
uo\H N o
Sle \N——-Q S1d \N—Q
R’= OH or OMe -
R’ = NHOH

Q = a derivatizable group compatible with the imido N that can be further
manipulated, provided it ultimately results in a compound of the invention

In Scheme 1, R,, R,, and X are as defined above. The 4-
hydroxyproline (S1a) depicted as starting material for Scheme 1 is
commercially available (such as from Aldrich).



In the above Schene 1, 4-hydroxyproline (Sla) is coupled with a desired
acyl derivative of choice using any of the commonly known nethods to give
(Slb). The swbss it oxidation step nay be carried out using a nunber of
met hods wel | knd&%a?o the skilled artisan including Jones BQ%H%PPBﬁ‘and
Swern-type mani pul ati ons to give ketonag of type Slic. The convecrsion
of ketone Slc to conpounds of type SId is acconplished via a variety of

wel I known net ho i n on Lh ecific cogpound whi i g, desired.
For exanpl e, Meﬁ%&gp%ﬁ&%g’ﬁﬁgm Ha?{'ﬁ@'@”@&%i@ﬁ(’ﬁ?ﬂﬁ@i Yvﬁli'e%l or
unsubst i t ut edgsieadeacybdervativg ofichpick disihgcargief tha ommeniy koowo maethodss to

?i vg tR h% ' ﬂfst gﬁeqmsﬁ deel sﬁss'g @énttd)ﬁdétiaﬂ setqsenaméa}aﬁeiéd E:Imﬁ bsﬁggiogfstofe -
6 Timbp! of thenRAE Vef Ribw 1 he KR8 Brotin bfudingol ¥ oRAgG, | 1P
coupl i ng pr ogrd Swesn-ipe manipviations tolgiveiatonascofdyna 8§36 i ncl udi ng treat nent

of methyl ester VHd dvnvemidhy BfOkston@SHE- to compounds of
Schene 2 en

type S1d is
hydr ogen, al ﬁ?ﬁ°mﬁl'%5%‘5 h’é"? la/lv?riﬁtyy?f,vwﬁg%%&‘&g ﬁéth&gs\/\edre?%'lé&ﬁgte‘&?@ g_%lto]g re(r;mU
Schenme 1 abospeaifincempaeungewhichs desited. nFor examplen whepf Qi O, Sydroxgbf , S2g,
and Szh. Conpgitidervhtives(©-sustiied BF GRabSHtutdd) & 8bRAEhsSd ithkeisher Vet i g,
Peterson, or S% k&reurjerc&rﬂ}g p:oniHosnesc{o give the desired oxime derivatives. In the case
where Q = N, hydrazones of type R'R'N-NH, are condensed with ketone S1c
to give hydrazones of type S1d. _
The final conversion to S1e can be accomplished using many coupling
procedures well known to the skilled artisan including treatment of methyl

ester with basic hydroxyl amine.

Scheme 2
x—Ra
T
N
R;
Sle o] \
X/Rz ' o x /RZ /Rz

X Ra

? / o} X
AN N'
1 o Ry Ry R
S2h sar v
o} w
W Y

0
/
N
S2e U
1]

o}
B
(.
v
v
V = hydrogen, lower alkyl '
Y = halogen
U = hydrogen, alkyl, heteroalkyl, aryl, heteroaryl

The ketone S1¢ from Scheme 1 above can also be converted into
compounds of type S2e, S2f, S2g, and S2h. Compounds of type S2e are
prepared from ketone S1c using a Wettig, Peterson, or other commonly used



WO 99/ 52868
PCT/ US99/ 07826 13 ol efination

procedure. Cowpevsitss of type S2f are prepared from ketone Sldsbpazde! |
known met hods such as those described in J. Chem Soc., Chem Commun..

1972, 443 and Tetrahedron Lett. 1990, 31135571, Compounds of type S2g ahd
S2h are prepared from ketone Slc using well known condensation nmethods with
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the normal  pr A60EE SpVe WSt S STEP 18 i s NRea B kichin fomeolid .
where R is al lobxhe cappabprjatenting sizee dJoorr exgroplei rgketgpipesglicoacidncan be
conpounds ar e pisddrdd sl d&4BribB8 Hy 0. OBEERUEssl. Y mgbﬁae&r Srﬂﬁeéwlqngbz),

deal kyl ati ng prgcedure (Bhatt, et al., "Cl eavage 0 nt hesi s,
1983, pp. 249 . These steps may be varied to increase yield of
desired product. ThAevasiety bEdompoundacan be genepaiadzn a himilan dashion usingi ce of

reactants, sokyeptigansdler theBRREREYEBSve.S an inportant conponent in any
successful synthesj ' i :

s. Deternm hatiqgn of impl conditions, etc. .is routine.
Thus the skilted altis sespanznd it s PrerBlaRe B uEs mBioRng SRUP MM dance
of the schene reagsiive.functionalityl sudhs as ec ognbioxyld hydroxyk ard dhe |likedduting $wen i n

the art of or gemidtiof v Tthe SllfarRéster, Thl is)stariddrd p%&ticé}ﬁ&ﬁ%\ﬁtﬁir{%@irﬂiﬂnﬁﬂon_s
of organi ¢ conpounds out frgrther direction; that is, it is well within

t
t he scope and i°éﬁ4€b$“ gartpan-| eq artisan to carry out such
mani pul ati ons. Thebetherallovéscheme, wherentis alkaky edalkyithie dhie cormesparidingar bony!|

lcorkmoundsl tf_ trﬁa}dxy%?rtmts[smﬁ%mgstaéré%ﬁbéd f@{ﬂhfﬂﬁfﬂr@{l‘%oﬁl ppuaig By Ykigad the
nuch copht |1 c. SETHEN [ TRalbfiafil Rrobeiir?; TaetEr ettl-c SGIRVPBR 0BT OB ¢ ne
| i ke. Exanpl eSwnthesise 083%epn. 24P281pns are di scussed in standard texts such
as March, AdvancedTReg@8idbs Mgy be vayied th liftteéasepieRY oRdésirdnstoand. Tikvanced
85 _gam ¢ Chem Skilidd (a\r/tcl)s!an v%?ll r%gggr(ﬂ%eh te ﬁx%%ciéuga}:hgicee of l|$éa|c|taen ,aéél\lleang. ang aVare o
temperatures is an important component in any successful synthesis.
Determination of optimal conditions, etc. is routine. Thus the skilled artisan
can make a variety of compounds using the guidance of the scheme above.
It is recognized that the skilled artisan in the art of organic chemistry
can readily carry out standard manipulations of organic compounds without
further direction; that is, it is well within the scope and practice of the skilled
artisan to carry out such manipulations. These include, but are not limited to,
reduction of carbonyl compounds to their corresponding alcohols, oxidations
of hydroxyls and the like, acylations, aromatic substitutions, both electrophilic
and nucleophilic, etherifications, esterification and saponification and the like.
Examples of these manipulations are discussed in standard texts such as
March, Advanced Organic Chemistry (Wiley), Carey and Sundberg, Advanced
Organic Chemistry (Vol. 2) and other art that the skilled artisan is aware of.
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Methods of use:

Metalloproteases (MPs) found in the body operate, in patt, by breaking
down the extracellular matrix, which comprises extracellular proteins and
glycoproteins. Inhibitors of metalloproteases are useful in treating diseases
caused, at least in part, by the breakdown of such proteins and glycoproteins.
‘These proteins and glycoproteins play an important role in maintaining the
size, shape, structure and stability of tissue in the body. Thus, MPs are
intimately involved in tissue remodeling.

As a result of this activity, MPs have been said to be active in many
disorders involving either the: (1) breakdown of tissues including degenerative
diseases, such as arthritis, multiple sclerosis and the like; and metastasis or
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interrupts thc'e ga cade, and thus controls the di sease.
Advant ageousl J‘ Yy MPs are not distributed evenly throughout the body.
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biological manifestation, whether the activity was elevated genetically, by
infection, by autoimmunity, trauma, biomechanical causes, lifestyle [e.g.
obesity] or by some other cause; '

2. The MP as part of the cbservable manifestation of the disease or disorder.
That is, the disease or disorder is measurable in terms of the increased
MP activity. From a clinical standpoint, unwanted or elevated MP levels
indicate the disease, however, MPs need not be the "halimark” of the
disease or disorder; or

3. The unwanted or elevated MP activity is part of the biochemical or cellular
cascade that results or relates to the disease or disorder. In this respect,
inhibition of the MP activity interrupts the cascade, and thus controls the
disease. ' _

Advantageously, many MPs are not distributed evenly throughout the
body. Thus, the distribution of MPs expressed in various tissues are often
specific to those tissues. For example, the distribution of metalloproteases
implicated in the breakdown of tissues in the joints is not the same as the



specific to those tissues. For exanple, the distribution of
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anal yzing t h§'31 nﬁ:akdovvn of structural proteins by MPs can, of course, be
used. The abl’IIty of conpounds of the invention to inhibit netalloprotease
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admi ni st r at i Biechgm Biophy Res Gomm (1984) 139:1184-1187. Any standard method for
analyzing the breakdown of structural proteins by MPs can, of course, be
used. The ability of compounds of the invention to irhibit metalloprotease
activity can, of course, be tested in the assays found in the literature, or
variations thereof. Isolated metalloprotease enzymes can be used to confirm
the inhibiting activity of the invention compounds, or crude extracts which
contain the range of enzymes capable of tissue breakdown can be used.
The compounds of this invention are also useful for prophylactic or

acute treatment. They are administered in any way the skilled artisan in the
fields of medicine or pharmacology would desire. It is immediately apparent
to the skilled artisan that preferred routes of administration will depend upon
the disease state being treated and the dosage form chosen. Preferred routes
for systemic administration include administration perorally or -parenterally.

~ However, the skilled artisan will readily appreciate the advantage of
administering the MP inhibitor directly to the affected area for many diseases,
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mcludmg but not limited to wrinkle repair, regulation and preventlon and
repair of ultraviolet induced skin damage. Such a treatment includes
prophylactic treatment or treatment before the physiological manifestations
are obvious. For example, the MP may be applied as a pre-exposure
treatment to prevent ultraviolet. damage and/or during or after exposure to
prevent or minimize post-exposure damage. in addition, MPs are implicated
in skin disorders and diseases related to abnormal tissues that resuit from
abnormal turnover, which includes metalloprotease activity, such as
epidermolyéis bullosa, psoriasis, scleroderma and atopic dermatitis. The
compounds of the invention are also useful for treating the consequences of
"normal" injury to the skin including scarring or "contraction” of tissue, for
example, following burns. MP inhibition is also useful in surgical procedures
involving the skin for prevention of scarming, and promotion of normal tissue
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useful treatment Sﬁ)tcéaﬁﬁgyare-rimﬂ)ﬁcg{gd in the inflammatory response, and in the
- processing of cytokines the compounds are also useful as anti-
inflammatories, foi' use in disease where inflammation is prevalent including
inflammatory bowel disease, Crohn's disease, ulcerative colitis, pancreatitis,
diverticulitis, asthma or related lung disease,. rheumatoid arthritis, gout and

Reiter's Syndrome. : -

Where autoimmunity is the cause of the disorder, the immune
response often triggers MP and cytokine activity. Regulation of MPs in
treating such autoimmune disorders is a useful treatment strategy. Thus MP
inhibitors can be used for treating disorders including lupus -erythmatosis,
ankylosing spondyilitis, and autoimmune keratitis. Sometimes the side effects
of autoimmune therapy result in exacerbation of other conditions mediated by
MPs, here MP inhibitor therapy is effective as well, for example, in
autoimmune-therapy-induced fibrosis.
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' Compounds preferred for, but not limited to, the treatment of arthritis

(including osteoarthritis and rheumatoid arthritis) are those compounds that
are selective for the matrix metalloproteases and the  disintegrin
metalloproteases.

Compounds preferred for, but not limited to, the treatment of cancer
(especially the prevention or arrest of tumor growth and metastasis) are those
compounds that preferentially inhibit gelatinases or type IV collagenases.

Compounds preferred for, but not limited to, the treatment of ocular
disorders (especially corneal ulceration, lack of corneal healing, macular
degeneration, and pterygium) are those compounds that broadly inhibit
metalloproteases. Preferably these compounds are administered topiéally,
more preferably as a drop or gel.. '
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desired forﬂe‘tf g‘&p%%gs{%la%ri' t?%?m%’ addition to the subject conmpound, the
conposi ti ons of fAn&afsigndceffective amount” of a Formula (I) compound is an

amount that is effective, to inhibit metalloproteases at the site(s) of
activity, in an animal, preferably a mammal, more preferably a human
subject, without undue adverse side effects (such as toxicity, irritation, or
allergic résponse), commensurate with a reasonable benefit/risk ratio
when used in the manner of this invention. The specific "safe and
effective amount” will, obviously, vary with such factors as the particular
condition being treated, the physical condition of the patient, the duration
of treatment, the nature of concurrent therapy (if any), the specific dosage
form to be used, the carrier employed, the solubility of the Formula (i)
compound therein, and the dosage regimen desired for the composition.

In addition to the subject compound, the compositions of the subject
invention contain a pharmaceutically-acceptable - carrier. The term
"pharmaceutically-acceptable carrier", as used herein, means one or more
compatible solid or liquid filler diluents or encapsulating substances which are
suitable for administration to an animal, preferably a mammal, more
preferably a human. The term "compatible”, as used herein, means that the
components of the composition are capable of being commingled with the



I nvention contain a pharmaceutically-acceptable carrier. The term
"pharmaceutical | y-acceptabl.e carrier"”, as used herei.n, neans one or nore

conpati bl e sokbhdosges i qui d filler diluents or encapsul ati ng peghmbsisRs
whi ch are suitable for adm nistration tq an aninmal, preferably a mamal,

nore preferably a human. The term"corrpgtfi bl e", as used herein, neans that
t he conponents of the conposition are capable of being commngled with the
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and its deri veompeund isdd be agptinistered.t al c, cal cium sul fate, vegetable oils,
synthetic oils, pofyeheé. sabjaktni Bompbnd POSEhabe binfdotsd, sahet ipraferred
emul sifiers, ||:> gr}r\%%ﬁtiga?lly-'a%ce:éptgﬂ% R e|Q'sterile, physiological saline, with a
blood-compatible suspending agent, the pH of which has been adjusted to
about 7.4.
In particular, pharmaceutically-acceptable carriers for systemic
administration include sugars, starches, cellulose and its derivatives, malt,
gelatin, talc, calcium sulfate, vegetable oils, synthetic oils, polyols, alginic
acid, phosphate buffer solutions, emulsifiers, isotonic saline, and pyrogen-
free water. Preferred carriers for parenteral administration include
propylene glycol, ethyl oleate, pyrrolidone, ethanol, and sesame oil.
Preferably, the pharmaceutically-acceptable carrier, in compositions for
parenteral administration, comprises at ieast about 90% by weight of the
total composition. _
~ The compositions of this invention are preferably provided in unit
dbsage form. As used herein, a "unit dosage form" is a composition of
this invention containing an amount of a Formula (I) compound that is



free water. Preferred carriers for parenteral adm nistration include
propyl ene glycol, ethyl oleate, pyrrolidone, ethanol, and sesane oil.
Preferably, the pharnaceutically-acceptable carrier, in conpositions for
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Various oral dosage forms can be used, including such solid forms
as tablets, capsules, granules and bulk powders. These oral forms
comprise a safe and effective amount, usually at least about 5%, and
preferably from about 25% to about 50%, of the Formula (l) compound.
Tablets can be compressed, tablet triturates, enteric-coated, sugar-
coated, film-coated, or multiple-compressed, containing suitable binders,
Iubricarits, diluents, disintegrating agents, coloring agents, flavoring
agents, flow-inducing agents, and melting agents. Liquid oral dosage
forms include aqueous solutions, emulsions, suspensions, solutions
and/or suspensions reconstituted from non-effervescent granules, and
effervescent preparations reconstituted from effervescent granules,
containing suitable solvents, preservatives, emuisifying agents,
suspending agents, dlluents sweeteners, meltmg agents, coloring agents
and flavoring agents. -




Tabl ets can be conpressed, tablet triturates, enteric-coated, sugar -
coated, filmcoated, or nultiple-conpressed, containing suitable binders,
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80; and typical preservatives include methyl paraben and sodium benzoate.
Peroral liquid compositions may also contain one or more components such
as sweeteners, flavoring agents and colorants disclosed above.
Such compositions may also be coated by conventional methods,
typically with pH or time-dependent coatings, such that the subject compound
is released in the gastrointestinal tract in the vicinity of the desired topical
application, or at various times to extend the desired action. Such dosage
formis typically include, but are not limited to, one or more of cellulose acetate
phthalate, polyvinylacetate phthalate, hydroxypropyl methyl celiulose
phthalate, ethyl cellulose, Eudragit coatings, waxes and shellac.
Compositions of the subject invention may optionally include other
drug actives. _
Other compositions useful for attaining systemic delivery of the subject
compounds include sublingual, buccal and nasal dosage forms. Such



as sweeteners, flavoring agents and col orants discl osed above. Such
conpositions nay al so be coated by conventional nethods, typically with pH
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al so provides nethods of treating or preventing disorders associated with
excess or urMethodscofridministradionsase activity in a human or other animal

subj ect, by adm mhid fivemtion aRbeprVitef nddthbd€ of treating or preventing
disorders associated with excess or undesired metalloprotease activity in
a human or other animal subject, by administering a safe and effective
" amount of a Formula (I) compound to said subject. As used herein, a
"disorder associated with excess or undesired metalloprotease activity" is
any disorder characterized by degradation of matrix proteins. The
methods of the invention are useful in treating disorders described above.
Compositions of this invention can be administered topically or
systemically. Systemic application includes any method of introducing
Formula (l) compound into the tissues of the body, e.g., intra-articular
(especially in treatment of rheumatoid arthritis), intrathecal, epidural,
intramuscular, transdermal, intravenous, intraperitoneal, subcutaneous,
sublingual, rectal, and oral administration. The Formula (I) compounds of
the present invention are preferably administered orally.
The specific dosage of inhibitor to be administered, as well as the
duration of treatment, and whether the treatment is topical or systemic are
interdependent. The dosage and treatment regimen will also depend upon



armunt of a Fornula (1) conpound to said subject. As used herein, a
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Topical administration can be used to deliver the Formula ()]
compound systemically, or to treat a subject locally. The amounts of
Formula {l) compound to be topically administered depends upon such
factors as skin sensitivity, type and location of the tissue to be treated, the
composition and carrier (if any) to be administered, the particular Formula
(1) compound to be administered, as well as the particular disorder to be
treated and the extent to which systemic (as distinguished from local)
effects are desired.

The inhibitors of the invention can be targeted to specific locations
where the metalloprotease is accumulated by using targeting ligands. For
example, to focus the inhibitors to metalloprotease contained in a tumor, the
inhibitor is conjugated to an antibody or fragment thereof which is
immunoreactive with a tumor marker as is generally understood in the
preparation of immunotoxins in general. The targeting ligand can also be a
ligand suitable for a receptor which is present on the tumor. Any targeting



Topi cal adm nistration can be used to deliver the Formula (I) conpound
systemcally, or to treat a subject locally. The anmpbunts of Formula (1)
conmpound to“bcf gpé cally adm ni stered depends upon such factors as skin
sensitivity, ‘3’??? %nd 1 ocation of the tissue to be treatedCTH{USNI8Iposi ti on
and carrier (if any) to be adm nistered, the particular Formula (I) .
conpound to be adm nistered, as well as the particular disorder to be
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the mammalian and bacterial enzymes.
Preparation and Use of Antibodies:

Metalloproteases active at a particularly undesired location (e.g., an
organ or certain.types of cells) can be targeted by conjugating the compounds
of the invention to a targeting ligand specific for a marker at that location such
as an antibody or fragment thereof or a receptor ligand. Conjugation methods
are known in the art.

The invention is also directed to various other processes which take
advantage of the unique properties of these compounds. Thus, in another
aspect, the invention is directed to the compounds of Formula (l) conjugated
to solid supports. These conjugates can be used as affinity reagents for the
purification of a desired metalloprotease.

In another aspect, the invention is directed to the compounds of
Formula (1) conjugated to label. As the compounds of the invention bind to at



found between diastereoners in their ability to inactivate the manmal i an
proteases. Thus, this pattern of activity can be used to distinguish

bet ween t he nwum]rsizm and bacterial enzymes. Preparation angclggemisze
Ant i bodi es: Met al | opr ot eases active_ at a particularly undesired
| ocation (e.g., an organ or certain type§7of cells) can be targeted by
- conjugating the conpounds of the invention to a targeting |ligand specific

for at mar Iker Hdast dAk herfibproteasC theabancam behashd Wdét‘éagﬂwlbrehbﬁ@reﬁof or a
receptor ligan n e
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then useful botg amutywta@ynmdarwo@e@cmw Bihd hietslRpréttasy id thasitakarpi tors.
The invention conmpounds ¢an al s% QC}Z}B tc* | abel s such.as .sci n.bbetsgraphl C
| abel s, e.g., 3O¥BARAE; B% 9omaP elé‘is" \°Hg° DRSO P Met hE. The
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al so be enpl oyspasitidnst ahd gseslof ma)nmenwvantiom he | abel ed i nvent i on
conpounds can be used in conpetitive i Mmunoassays. The follow ng

non-limting exanples illustrate the E())(gR%‘mds conposi tions, and uses of

the present invention.
Compounds are analyzed using'H and 13C NMR, Elemental analysis,

mass spectra and/or IR spectra, as appropriate.

Typically tetrahydrofuran (THF) is distilled from sodium and
benzophenone, diisopropylamine is distilled from calcium hydride and all
other solvents are purchased as the appropriate grade. Chromatography is
performed on silica gel (70 - 230 mesh; Aldrich) or (230 - 400 mesh; Merk) as
appropriate. Thin layer chromatography analysis (TLC) is performed on glass
mounted silica gel plates (200 - 300 mesh; Baker) and visualized with UV or
5% phosphomolybdic acid in EtOH.

Examples 1-13

The following chart shows the structure of compounds exemplified in

Examples 1-13:



Exanpl es Conpounds are anal yzed using [err] NVR, Elenental analysis,
mass spectra and/or IR spectra, as appropriate. Typically

t et r ahydr of %2";’}@: is distilled from sodi um and benzophenone,

di i sopropyl a S distilled from cal cium hydri de and al | PGE/US99/0T826 vent s
are purchased as the appropriate gradeggChromatography is perfornmed on
silica gel (70 - 230 nmesh; Aldrich) or (230 - 400 nesh; Merk) as
~appropriate. Thin layer chronmatography anal y (TLC) is performed on gl ass
mounted silica gel plates (200 - 300 f®sh; F ©-A sual i zed with UV or
5% phosphonol ybdic acid in EtOH. Exanmpl es 1-13
The followi ng chart shows the soruc?tn\%s 0 Qhpdlinds exenplified in

Exanpl es 1-13: WO 9915288 |
PCT/ 1 US99107826 o. N 28  [err]
Exanpl e 'Z\ ~ B 1
-CH3 _' s 2 [err]
-H 3 -CH err E - CH3 4
[err] -CH err] \ 5 - CHCH2CH3
_CH[err] 6 - CH2CH2CH N -CH err]
-Ph’ - 08 8
[ []err] Example rr\.I;er A © rnvvJB : -4fpyr
1 "7 lCHy M
2 -CH2CH2CH2CH3 . =H
3 ' -CH3 : -CH3
4 -CHoCH3 ~__=CH3
5 -CHCH2CH3 ' -CH3
6 -CHoCHoCH2CH3 -CH3
7 Ph -CH3
8 -4-CgHqF -CHg3
9 -4-Pyr - -CH3
10 -CH2CH2CH2CH3 -CH2CH3
1 -CH3 __C(CH3)3
12 -CH2CH2CH2CH3 _-C(CHa)3
13 -4-CgH4F _-C(CH3)3
Ph-phenyl : '

CgH4-phenyl diradical
-O-A corresponds to a substituent of R, in Formula (I) when R, is phenyl.
-O-B corresponds to R, in Formula (I) when Z is N-OR,.

Example 1
Preparation of N-Hydroxy-1N-(4-methoxyphenyi)sulfonyi-4-(Z,E-N-
hydroxyimino)pyrrolidine-2R-carboxamide:

a. Methyl  1N-(4-methoxyphenylisulfonyl)-4(R)-hydroxy-pyrrolidine-
2(R)-carboxylate (1a): cis-Hydroxy-D-proline (50 g, 0.38 mole) is dissolved
in water : dioxane (1:1, 300 mL) with triethylamine (135 mL, 0.96 mole). The
4-methoxyphenylsulfonyl chioride (87 g, 0.42 mole) is added along with 2,6-
dimethylaminopyridine (4.6 g, 0.038 mole) and the mixture is stirred for 14



11 -CH err] [err] 12
[err] [err] 13 [err]

- C(CH3) 3 Ph- phenykzséser ] - phenyl diradical -O A corresponds tyhraissdiisds t uent
of R in Fornula (1) when R2 is phenyl. -OB corresponds to R4 in Formul a

(I') when Zis NOR[err]. Exanpl e 1 Preparation
of N-Hydroxy-1N-(4-nmet hoxyphenyl)sulfonyl 4-(Z, E- N

QKEIE nyl {nhnO) IRotirs at tobn endgeratir@. OTRE ikture i8-then didenkrated and diluted with t
nmet Nox n ate
(o o s ry e oty Lq% Bl drecopbhragd BB RS FveEis Gehed BlEFith
di oxane (1: 1, 1NdeChrioncevwith brines wdriedoven MgSQ5 fiteredyand eygperptedripegive
4- et hoxyphenydlﬁ%é@ﬂmwmblh ﬁxalgeowéﬂ-rg\neél-ﬁ@omh@) Ttiomdl ¢Afbride @60 mii)t h 2, 6-
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PCr / US9910782mixture is then evaporated to dryness and triturated ovith §i&I3 4o giverita
tenmperature. Jhgnh® sﬁménenﬂyspﬁreea caﬁvwwaf@tvﬂﬁo@rmmﬂcéﬁarﬁd with EtOAc. The

| ayers are separated and the organic |ayer is washed twice with 1N HC,
once with brine, dried over MgSO err], filtered and evaporated to gl ve
solid nateriab. which iUeﬂi)déu-(kmeithpmmewmﬂfqny))4-mbmmoli#ihe-rZ( E (50

%)e Im Sxf‘ﬂfgd,é“ Wégwlﬂaidﬂ‘gmnéélﬂéﬁgérﬁlss aﬁ% fPhe alé?m%sw Ve
la which is s ﬂﬁﬁaﬁ&o fcies) gs E§P¥@ ?miﬁ?mw  esdon BPFPPS%E? i’

Met hyl - 1 N- (4Cnelones yesgeny issaddedn(g0)ml.- meﬂes)laMﬂhe:ﬂ(ﬂya iscstinedat| at e (1
3L 7 ol as) (Conk rerdahetor 1890RR. The REERNSH Rkt L& itn ek bla | O
reagent is adPdE eégg‘ﬁ?_ F@ %@?} c. e ?"ﬁ@"'ﬁll@ﬁﬁ@’? %’%t‘?‘?#ﬂﬁeﬂi”eﬁoom

t enper at ur e fwith MtMmanthMmmmm dnied dverdMgSOg@ndi aviaporated. and :
extracted thrpgrifdaiBa df"th@ ﬁb@?& b)r f&ﬁr&ﬁ&ﬁ%&aﬁh adﬁa%ﬁicér%l WRAHE EtdAEee tines

wi th water and once ried over O4, and evapor at ed.
Purification g‘F %%é‘%@&?)’é‘?eso\ﬁ F 'bgraphy on silica gel using EtOAc

hexane (1:1) provides the ketone |Db.

c. The compound of 1b (0.2 g, 0.6 mmol) is mixed with NH,OK (3 mL, 5.1
mmol, 1.7 M in methanol as described in Fieser and Fieser, Vol 1, p 478) and
stirred overnight at room temperature. -Acidified with 1N HCI, the mixture is
extracted three times with EtOAc. The combined EtOAc layer is dried over
MgSO, and concentrated under reduced pressure. The crude product is
‘purified by reverse phase prep HPLC (60A40B, A, 95% H,0, 5% acetonitrile,
0.1% formic acid; B, 80% acetonitrile, 20% H,0; 19 x 300 mm waters
SymmetryPrep C18 column) to give Example 1. '

Example 2
Preparation of Hydroxy 1N-{4-n-butoxyphenyl)sulfonyl-4-(Z,E-N-
hydroxyimino)pyrrolidine-2R-carboxamide:

a. Methyl 1N-(4-n-butoxyphenylsulfonyl-(4R)-hydroxy-pyrrolidine-
(2R)-carboxylate (2a): cis-4-Hydroxy-D-proline (14.8 g, 112.95 mmole) is
mixed with water : dioxane (1:1, 90 mL), triethylamine (39.3 mL., 282 mmole)
and N-dimethylaminopyridine (1. 3 g 113 mmole). The 4-(n-
butoxy)phenylsulfonyl chloride (29.5 g, 118.6 mmole) is added and the
mixture is stirred for 14 hours at room temperature. The mixture is then



C. The conpound of Ib (0.2 g, 0.6 mol) is mxed with [err] (3 nL, 5.1
mmol, 1.7 Min nethanol as described in Fieser and Fieser, Vol 1, p 478)
and stirred ‘&%Sé{@f ht at roomtenperature. Acidified with 1IN HC, the
mxture is e d three times with Et OAc. The conbi ned BETRMNWYer i s
dried over MJSO4 and concentrated undenoreduced pressure. The crude product
Is purified by reverse phase prep HPLC (60A40B, A, 95% H20, 5%

%tetefg‘ ts;'n{Tg;q 0 %g%{%&%i@g%@&g@g&?%@g%y ‘j_h%’ lafSre’dré Sepdratda 200 M
- Exanpl e 2 Praghthetarganiefayey isrwashed twice witholN b6} penoeywiths biine; dyied over, E- N-
Qly\iiz wa MSMgsmpﬁﬂegédlm?naF? bR dfve sdlid malféﬂa_h)ﬁhich is dissolvebd in | at
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di oxane (1: 1thegesuyhing mixturetinglirad for 14 Houm. nlhe mixtureris then ewaporated to

N-di met hyl andiiyaesy itdi gite £d-whicl. is SdifidlentiHuRe - to cairy Sfordafd without
but oxy) phenyl $§ f@‘?’i(l chloride (29.5 g, 118.6 mvle) is added and the
mixture is sRYPCBPTor 14 hours at roomtenperature. The m xture is then
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30 concentrgt ed mégyfli | ut ediM4-ButexyphemyiSulidnyl)d-oxdiBytraliaine-2(R5-

separated and_ the or e Ia)éﬁr ||s.vvasgﬁ tw ce vvitt.h 1 HCe:é, once W th

br 1 ne,  dri ed°% 8FV\%5%3£3¢ ol Of Jgnes 5R9Slt Ja RBPYRIL(EE8 98 it er i al
whi ch is di s@widatiohs in Quganic(Cleanistry, P2713).0The ald¢dhot 2ad4Q g0 142 mmglpismol e) s
added dr opw gigschish 500 ﬁg‘ﬂftdcéﬁn@dhﬁ%délécftosﬁ“' cr \;\Qﬁnﬁﬁhﬂé’eﬁ?ﬁé&ded—rhf
Loy or OBl R e B Syl biveh a1V P
N- ( 4- but oxy pmidtyreds istitey 8} rapno tempgratuse ifeli e heyum) - The reéastiph anistufels) : A SN
Scﬁl ution of diRfePwith RS andeRtFREA fred BMBs With E@Aéiaﬂ'hé%??éﬁb fayaani c
s na B4 GecG N ot oo b AN Ul e 5, o
changed f r onMeb&agand exapptated.cEhg prodict ia srysializeddram BIOAe tedivaizby oom
tenperature for 14 hours. The.reaction mxture is diluted with water and
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6.4 mmol, 1.7 M in methanol) and stirred ovemight at room temperature.
Acidified with 1N HCI, the mixture is extracted three times with EtOAc. The
combined EtOAc layer is dried over MgSO, and concentrated under reduced
pressure. The crude product is purified by reverse phase prep HPLC
(60A408B, A, 95% H,O, 5% acetonitrile, 0.1% formic acid; B, 80% acetonitrile,
20% H,0; 19 x 300 mm waters SymmetryPrep C18 column) to give Example
2. ' :

Example 3
Preparation of N-Hydroxy 1N-(4-Methoxyphenyl)suifonyl-4-(Z,E-N-
methoxyimino)pyrrolidine-2R-carboxamide:

a.  Methyl ~ 1N~{4-methoxyphenyl)sulfonyl-4-(Z,E-N-
methoxyimino)pyrrolidine-2R-carboxylate (3a): To a solution of 1a (15.0
g, 47.88 mmol) in dioxane (140 mL), methanol (70 mL) and water (40 mL), is
added methoxylamine hydrochloride (12.2 g, 144 mmol) and sodium acetate
(39.2 g, 479 mmol). The mixture is stired overnight at room temperature,
and diluted with water. The reaction mixture is extracted three times with



MySO4, and evaporated. The product is crystallized fromEt QAc to give 2b.
C. The conmpound of 2b (0.29 g, 0.8 mmol) is mxed with [err] (4 nL, 6.4
mol, 1.7 Miwowstsegssol ) and stirred overni ght at room tenpepafijésnrsze
Acidified with 1 NHC, the mxture is extracted three tines wth Et OAc.
The conbi ned Et OAc | ayer is dried over NSSOZL and concentrated under reduced
pressure. The crude product is purified by reverse phase prep HPLC (60A40B,

A, 95% H20, 5%tarel OThd tbmbined: EthAlcaayerds Mstied RvithSbihe) eivied iver MgS0,20%

H20; 19 x 300 nmm water trypP, 18 | | I

Bearpi e 3 profPArsanarat et isdyebrprepshik Ko ninBE FBME 21 D e o
met hoxyi mi no) ®fi3@ol i di ne- 2R- car boxani de: a. Met hyl

IN( 4- met hoxyphenyl ) sul fonyl - 4-(Z, E- N

met hoxyi m no) gyrr ol di ne- 2R- car bpx e ( : ' f .0 g,
47.88 ol 1 Bedi odlRe wn{ﬁ%ﬁ@é&ﬁ@mﬁﬁ?%ﬁﬁ%@i‘ﬁ '?'meﬁé. s
added met hoxylmaki 225 otFINin tetianel)ang, stired ovennightatdoemdemperatiuteat e
(33- 3 g 459 _rm@ﬁaihed Wd L] HOI! the mipdire'is ttravel tha! timés gmﬁhrmm eTRé Ur e
\6/1\;]) 99} 5;t8§8 Wéomt\)’}ﬁctec? iEtO;Arc ?ayre??scérlié)cp o@rﬁ&é& 'a?idec)c()%gr?ttra ed tunEigre retd'ucrrgg Wit
PCT1US99/ 07826pressure. The crude product is purified by colundi elwingawith 1CH.Qombi ned
Et OAc | ayer i scmasiheo5:8) {dgitd ER8mpl 3ed over MySO4, and concentrated under
reduced pressure’to give a m xture of isoners (Z/ E) of 3a. b. The

compound of 3a (16.3 g, 47.8 mol) is mixed with [err] (125 nm., 225 mol,
1.7 Min nmethanol) and stirred overni xample doom t enperature. Acidified

Bt QAo layer L"%{?&%“%"Eéﬁ R e Y prossure.

The crude prod®€ h‘?’@'“ﬂﬂ?‘f’ﬁﬁ'&%&”&&'&ﬁ#%ﬂﬁﬁﬁ@ with [err] [err] (95:5) to

gi ve Exanple 3. _ Exanpl e 4 Preparation of

N-Hydroxy 1 N-44-et hoxyme@;yll ) Ak d-8mdxyphedylsuttonyl)-4-oxo-pyrrolidine-2(R)-

met hoxyi m no) pégrisglxir a ne(-l‘% $ CROAAI OCSiate 4a is prepared using a method
substantially similar to that above for the preparation of the intermediate 1a,
substituting the appropriate starting material. The skilled artisan may change
temperature, pressure, atmosphere, solvents or the order of reactions as
appropriate. Additionally, the skilled artisan may use protecting groups to
block side reactions or increase yields as appropriate. All such modifications
can readily be carried out by the skilled artisan in the art of organic chemistry,

and thus are within the scope of the invention.

b. Methyl N-(4-ethoxyphenyl)sulfonyl-4-(Z,E-N-
methoxyimino)pyrrolidine-2R-carboxylate (4b): To a solution of ketone 4a
(1.2 g, 3.67 mmol) in dioxane (10 mL), and methanol (5 mL) and water (5
mL), is added methoxylamine hydrochloride (0.77 g, 9.16 mmol) and sodium
acetate (2.9 g, 36 mmol). The mixture is stirred overnight at room
temperature, and diluted with water. The reaction mixture is extracted three
times with EtOAc. The combined EtOAc layer is washed with brine, dried
over MgSQ,, and concentrated under reduced pressure to give a mixture of
isomers (Z / E) of 4b.

c. The compound of 4b (1.2 g, 3.37 mmol) is mixed with NH20K (11.0
mL, 18.7 mmol, 1.7 M in methanol) and stirred overnight at room temperature.



a. Met hyl | N-(4-et hoxyphenyl sul f onyl ) - 4- oxo- pyrrolidine-2(R)-
carboxylate (4a): The internmediate 4a is prepared using a nethod

substanti al | 4%‘#& to that above for the preparation of the internediate
| a, substitutl né e appropriate starting material. The skfCT/¢Y39/81826 san may
change tenperature, pressure, atnosphesng, solvents or the order of -
reactions as appropri ate. Additionally, the skilled artisan may use

protecting g s.tq. b sj de reaction i,ncrease yiel

appropri ate. A‘Z\HP ed Wt hﬁk‘r' k‘&t d%ﬁxﬁ’%éﬁﬁ’ threg '"&%ﬁ%’ltﬁfﬁéﬁ‘f’ bi& he
skill ed art i combined Et@Aaiayeois drieghover MgR@j and goncantrated underaediced n t he
scope of th eré’ gti Q'?\e cldde zﬁb&y ks punfed b% column elutmgI with EtOAc

N- (4- et hoxyp on met hoxyi m no) pyrrolidi ne-2R- car boxyl ate '
(4b): To a Pﬁ%’?‘%& é?cﬁ?@ 2 g, 3.67 mmol) in dioxane (10 nL), and

met hanol (5 nL) and water (5n), is added met hoxyl am ne hydrochl ori de
(0.77 g, 9.16 mml) and sodi um acet g8 g, 36 mmol). The mxture is

stirred over t and di The reaction
mxture is eé(‘%é ?ﬁ&?&y'ﬁgﬁ% W@P&BﬁeﬁﬂgﬁfmﬁﬂéﬁWMC | ayer i.s
washed with methmgyudmcz)nynobdinvmarbmu:imidanentrat ed under reduced
pressure to give a mxture of isoners (Z/ E) of 4b. c. The conpound of

4b (1.2 g, 3.37 mmol m wi th NH2OK Mi

met §1anol§J arf stirre °Mr ﬂﬁé&fP@PWB 9!@%1:!&95)('5}1#@0*0-9!"'%\7\9-2115;52863
PCT/ US99/ 078&4rboxylate (5a): The intermediate Sa 'is prepafsel usinglidi ethadt h 1N
HCl, the m x¢ sfaduéu;fé%g{g%ﬁoegxai Bb6Ge forthe E%fé?atﬁr%ﬁh Tﬁﬁerﬁ%&i&k@?ﬁ Et OAc

Iayer is drie concentra ce ressure. The
crude product¥ sgt”fﬂlg" appropriate starting matsria) k@?%ﬁ 'SPHé?%\ﬁé qnge3) to
gi ve Exanpl etemperature pressure atmosphere, solvents or tiex argére ob rémations asi on  of

N- Hydr oxy 1 Sipef
mamoxyl ?/n n% éh g | d| ne W E Q{ng éﬂﬁZn Fndy useg/:@rotp}ec?ng!L groups to
N (- bt opoxybiBCh9iRe dpadias ph Giesss elts paARBroRriate: ALsuSh giodifcaons) . The
i nt er nedi at ecaéiereadilybe paried out by thesskiltedhatisauibdhe atticflorgani¢ ohémistry,o t hat
above for thghhaparewithin thd sédie ofthe inVBRiiGH.© | &, substituting the
appropriate starting material. The skilled artisan may change
b. Methyl 1N-(4-n-propoxyphenyl)sulfonyl-4-(Z,E-N-
methoxyimino)pyrrolidine-ZR-carboxylate (5b): To a solution of ketone 5a
(0.8 g, 2.34 mmol) in dioxane (8 mL), and methanol (4 mL), is added
methoxylamine hydrochloride (2 mL, 7 mmol, 30% solution in water) and
sodium acetate (1.9 g, 23.4 mmol). The mixture is stirred overnight at room
temperature, and diluted with water. The reaction mixture is extracted three
times with EtOAc. The combined EtOAc layer is washed with brine, dried
over MgSO,, and concentrated under reduced pressure to give a mixture of
isomers (Z / E) of 5b.

c. The compound of 5b (0.9 g, 2.43 mmol) is mixed with NH20K (7.2
mL, 12.1 mmol, 1.7 M in methanol) and stirred overnight at room temperature.
Acidified with 1N HCI, the mixture is extracted three times with EtOAc. The
combined EtOAc layer is dried over MgSO, and concentrated under reduced
pressure. The crude product is purified by column eluting with EtOAc /
hexane (2:1) to give Example 5.

Example 6



tenperature, pressure, atnosphere, solvents or the order of reactions as
appropriate. Additionally, the skilled artisan may use protecting groups to
bl ock si de reaotdoamg or i ncrease yields as appropriate. All 99/07826

nodi fications can readily be carried out by the skilled artisan 1n the art
of organic chemstry, and thus are withi¥ the scope of the invention. b.
Met hyl 1IN (4- n- propoxyphenyl ) sul fonyl -4-(Z, E- N-

met hoxyi m no) Bygeaphtich gwﬁvw- .@.haadtéh}phéfmlfsmn%hqz,@wketone 5a
0.8 g, 2.34 .n_di.oxan ,__and hanol (4 ), added
ﬁret hogyl ani ne ’sém"a"?lPﬁéng '}ﬁ:,gk-ﬁﬁﬂﬁ%?m % sol ugi on i)n :A/Zter) and
sodi um acetate (1.9 g, 23.4 mol). The mi xture is stirred overnight at room
tenperature, gnd qhgg%@d with water. de&gmfoggpﬁgﬁﬂwﬁfd,mmfzcgw_ed
three tinmes wth Et QA¢. .The copbi ped aye washed w.t.h brine,
dri ed over Ng@@i',”’é%ﬂﬂ'"&@R@!E"r?i‘ﬁﬂleégﬁtﬁ?gé?xﬁ@*ﬁjéé& Ipf%%%@'ﬁo? Sféf’\ﬂ 08 xture
of isoners (Z5636hmol) inbdioxane (20Timk.),candh metianmi (5 bni()0asd gvatér EBmidpls) i s
i xed with N : [ St
overni ght at o frethdiyeriie hyiBBhiorde (11 g 16 PR dnd Bbeial Acctite

extracted thr ¢:6@i RE<S MinEh. ghetpixture is FPHW"'Ebtﬂcmpﬁy@mﬂeéa@ﬁ&?dover |
MySO err] anddiuted evithrwaterd Thel ezactiod miztirgiscexdracted Hree timedewithy BOAE. | S

purified by C?h&{%ﬂ%%?&%ﬁ%@ i \washdi Wit Corirfe, ‘dridd? ofb fAgSEGIANG S

Exc1a-m|589207 gogoncentrated under reduced pressure to give a mixtse Qﬁi%'ﬁt@drﬁ)&f
N- Hydr oxy 1N-6d- n- but oxyphenyl)sul fonyl - 4- ( ZE- N-
met hoxyi m no) pyrrol i di ne- 2R- car boxam de: a. Met hyl
IN- (4- n- but oxyphenyl ) sul f onyl -4-&2, E- N- L ]
met hoxyi mi no) éyr r ol heiFerBPowd: B2 K1,0,9. £4-25 Myngl) isTHixedwith, NHZOK (128 b o g,
5633meD| %} I n24i7omaved, {.2Z0Mnin) methatol)yedrithsiirred overnjghtrat roatretenigerature. | s
added net hoxy ' | ; 4 : i tate
(4.6 g, 56.3 h%’.?‘}ﬁ;@ﬁg" Qe e Funing ﬁ%ﬁ’%‘%@?‘#ﬁ?’"ae?qﬁaﬁ%%ﬁ’pﬁﬁﬁ ure,
and di | uted wPPMbRgd &HOAeHRYeds dried ovar MoRQs and eancentrated ynpesdeqyasds with
Et CAc. The copiesserd. EffBacchudg eprodactvissparified by dolumne, elatings avithv EH,8H SO err ],
and concentra n re to give a mxture of isonmers (Z/
5 of 6a. EROH955) L GE BkaRipie B
| Example 7
Preparation of N-Hydroxy 1N-{4-phenoxyphenyl)sulfonyl-4-(Z,E-N-
methoxyimino)pyrrolidine-2R-carboxamide:

a. 1N-(4-Phenoxyphenyl)sulfonyl-4R-hydroxy-pyrrolidine-2R-
carboxylic acid (7a): To a solution of cis-4-hydroxy-D-proline (5.85 g, 44.7
mmol) in dioxane (20 mL), water (20 mL), triethyl amine (15.6 mL, 111.7
mmol), and 4—dimethylaminopyridine (0.54 g, 4.4 mmol) at 0°C is added 4-
phenoxybenzene sulfonyl chioride (11.5 g, 43 mmol) slowly. The mixture is
stirred overnight at room temperature and diluted with 1N HCl. The reaction
mixture is extracted three times with EtOAc. The combined EtOAc layer is
washed with brine, dried over MgSO,, and concentrated under reduced
pressure to give 7a.

b. Methyl 1N-(4-phenoxyphenyl)sulfonyl-4R-hydroxy-pyrrolidine-2R-
carboxylate (7b): To a solution of acid 7a (14.6 g, 40.19 mmol) in methanol
(75 mL) is added thionyl chloride (7.3 mL, 100 mmol) dropwise. The mixture is



b. The conpound 6a (1.0 g, 4.95 mol) is mxed with NH2ZOK (13.8 nlL, 24.7
nmmol, 1.7 Min nethanol) and stirred overni ght at room tenperature.
Acidified Wig&p”?g}b&iﬂ, the m xture is extracted three tinmes with Et CAc. The
conbi ned Et GAc "ayer is dried over MgpSO4 and concent r at ed RsT@EP978%uced
pressure. The crude product is purified4by colum eluting with [err] -
CHerr]OH (95:5) to give Exanple 6. Exanpl e

et oyt m noEet by ot end cYCITRRE SR 1GoH ehtberdlie. The Sodit is
1N- ( 4- Phenoxigptaied under resiyped pressyeerte,givepth as githick@il2R- car boxylic acid
(7a): To a solution of cis-4-hydroxy-D-proline (5.85 g, 44.7 mmol) in .
di 20 , 20 et hyl ' 3 i, 1), d

4|- g?xtehg/l a 'nz)pﬂlg%’ﬁe( (0. 3?‘51’%%‘%%@%?3‘6@%@3%&}%db‘h“%&i,beﬁgene
sul fonyl ~chl earbexylate (Ze)y, Ta salitien okalgog) 7b1(14-89,3%2 emel) in agetene
%y i [ BII’ ghit Sate (1r1rOQﬁL)ti§ @E@é@wﬁfs Peigeft g:tErﬁﬂ. ap4 @nﬁN aﬁlﬁtﬂmﬁmgﬂﬁ ad gr .
washed wi th ﬁéﬁcﬁg,&?ﬂ? H&i’%‘@%ﬁ#%&@ r@ﬁ&%%ﬁ%@nﬁ?‘&'ﬁ%‘ BIRBOTE o
pressure to @veraight at tgom temperafure. The green solid formed is removed by

IN- (4- phenoxgiphgsh/ | rayeh |t AHeOPe% 7b) :
To <(51 sgl uti 0?11? f écahgq.%é%wfhm- 4(3’.@ lliMJri@béf ?éﬂtjo@drﬁteﬁ%g.c l-:ﬁﬁr?as(adzjed
thionyl chil oPPd¥e(s .&'?W@Sé“i\(ﬁﬁﬁg%?‘?’ ﬂ?‘gﬁ%gd led Tinge it FOA e ° &
99152868 combined EtOAc ’layer is washed twice with water, once with brine, dd®d 0$e0/ 07826
34 stirred figho)yramf coticbRtrate® unber RdaEEd Plissive tbYWB 2e¢nperature. The

sol vent is renoved under reduced pressure to give 7b as a thick oil. c.
Met hyl 1 N-(4-phenoxyphenyl)sul f onyl - 4- oxo- pyrrolidi ne-2R-
car boxyl ate @.7c) :Methyh sol ution of al hepoxyphenyl)sulfonyl-d«(&ErN+ n

acetone q (1 1=0nﬁtﬁ'qﬂﬁmﬁ€5)9§rr6ﬁ3ﬁie?2ﬁ%ﬁ%ﬁyl£t& 78):. T8 %Asldlimﬂn of&H%@ﬁ' 78TL on
i e, 2° LA SRR B e SIS S €I v
removed by faddadametiexylgring hedroshipade (1.92r%:MR sumalhaed sodiywmn egetateessur e.
The react i on(3m&yLa@ mrfol). n¥he diiktard isaslired ovelrfightaatdosmt tefplefstuiehare ti mes
W th EtCAc. Jinfed with water. The reaction mixture is extracted three times with EtOAc.

The combined EtOAc layer is washed with brine, dried over MgS0O4, and

concentrated under reduced pressure. The crude product is purified by

column eluting with hexane : EtOAc (4:1) to give a mixture of isomers (Z / E)

of 7d.

e. The compound of 7d (0.6 g, 1.49 mmol) is mixed with NH20K (4.2 mL,
7.4 mmol, 1.7 M in methanol solution prepared as described in Fieser and
Fieser, Vol 1, p 478) and stirred overnight at room temperature. Acidified with
1N HCI, the mixture is extracted three times with EtOAc. The combined
EtOAc layer is dried over MgSO, and concentrated under reduced pressure.
The crude product is purified by reverse phase prep HPLC (556A458, A, 95%
H,O, 5% acetonitrile, 0.1% formic acid; B, 80% acstonitrile, 20% H,0; 19 x
300 mm waters SymmetryPrep-C18 column) to give Example 7.

Example 8
Preparation of N-Hydroxy 1N-[4-(4-Fluorophenoxy)phenyi}sulfonyl-4-
(Z,E-N-methoxyimino)pyrrolidine-2R-carboxamide:



conbi ned Et CAc | ayer is washed twice with water, once with brine, dried
over MgS™, and concentrated under reduced pressure to give 7c. d.

Met hyl 0 99/52868 "IN (4- phenoxyphenyl ) sul f onyl - 4-kc&radYornrs26

met hoxyi m no}”pyrroﬁ I di ne- 2R- carboxylate (7d): To a solution of ketone 7c

(1.5 g, 4 mmol) in dioxane (15 nL), and3dethanol (5 mL) and water (5 ni),
I s added net hoxyl am ne hydrochloride (1.02 g, 12 mmol) and sodi um acetate

(3.28 g, 40 rgrol ) -1NTQ@(ﬂ':Wb&é&x%ﬁﬁéﬁhs@uwwmkthﬁdmwwrmi’dlne-a_ture and
di | uted th water. e regc n t . . th

Elt Olic. T\rllme ccﬁﬁfFﬂﬂ?P’?!ﬂq%&aa@éﬁ i-@ M’&hjﬁfﬁgﬁmﬁ%ﬁég"@vg 4, and
concent r at ed 3melenmoldoclickanec2oumt), Water (2 arl)p trintodiamise 48 Ml 4By

col um_el ut i Nigmgiht Bnd aRfthbANop(AdiAS (043%, /S 6amitiot) ot 6°Cfis addesids (2 /

E) of 7d. e. he conpound of 0. 9 1) hxed. i NH2OK
(4.2 m, 7.4 QHWWEQ“FQBFPW M‘rfé‘%%@@w%ﬁfﬁ?@_@r o(y'lz'sni‘(%s@h ré Sin
Fi eser and Fistised, ovéohight aiprodisiempetature and dilviedrwithy AN RE!. r DhgreacipBr at ur e.
Acidified w th; hide fifRed Wit EIORd. €T helécrbihbdERONCt iydrt i©AC. The
conbi ned Et m@'@?g’%}%& ride i(,égjérel\/qé% and_concent ﬁgategd Endehzu%g ced -
pressure. Thewasheske WihoBree: ge%Lﬂvﬁi By ARYFNCep Hpdst y55A4SB,
A, 95% H err]gresbireacgiv@Bd.rile, 0.1%formc acid; B, 80%acetonitrile, 20%
H20; 19 x 300 mMmm waters SymmetryPrep C18 columm) to give Exanple 7.
Exanpl e 8 Preparation of N r
IN-[ 4- (4-Fl u ogoph eMS;!'\,V)‘ ph enw ﬁggé*g,lgﬁrpghenoxy)phenyl]sulfonyI-4R-hydroxy-
(Z, E- N net hoxpyrrolidiney+2Rscarhiaxylat&-(8b): b Hoaai shiution of acidvéa 491 523680.1
PCT/ US99/ 0782 - i ionyl chloridé@ (13-mL, 180 mmol
IN-[4-(4-Fl uo'?.'('irf)(ﬂ)e'r?o>r<n trf)%ne% ??%twlf)olsyj;dfl%l hé/odnryogﬁaﬁyr r( | i di % )
2R- car boxy! i cAepmwise: se % Sottiedoior Jr hepisal S/ r?BF(/)S’\f? ti3hdoPR. 97 g,
37.9 mol ) i ntethperatvee.( Zhe sbiventiaremovelunder redudest pressuraitmgive 8. nl, 165
mol ), and 4-di net hyl am nopyridine (0.43 g, 3.6 mmol) at O[err]C is added
4- phenoxybenzene sulfonyl chloride (10 g, 36.1 1) slowy.  The.n xture
is stirred ovErni gMethyt yﬂﬂﬁ‘l@’%ﬂﬂﬁf’&[‘ﬁ?%’%ﬂﬂgeﬂmgﬁgﬂg%%xghrﬁ@%."r%%e
reaction m xt @Recarborylatenq8e) {Tu aesdlitivrs ofiai¢ohil @k (1071ge 2dinmel Bt OAc
layer is washedet RaBiiDpis Ak IBNES B (18MLE A0IGRITchL 84 sonstin
reduced pressure to, gl vg a, . s

prepared as described in Oxidation in Org. Chem., Vol 186, P273). The

mixture is stirred overnight at room temperature. The green solid formed is

removed by filtration and the solvent removed under reduced pressure. The

reaction mixture is then dissolved in water, and extracted three times with

EtOAc. The combined EtOAc layer is washed twice with water, once with

brine, dried over MgSO,, and concentrated under reduced pressure to give

8c.

d. Methyl 1N-[4-(4-Fluorophenoxy)phenyl}sulfonyl-4-(Z,E-N-methoxy-
imino)pyrrolidine-2R-carboxylate (8d): To a solution of ketone 8¢ (0.9 g,
2.29 mmol) in dioxane (8 mL), methanol (5 mL) and water (5 mL), is added
methoxylamine hydrochloride (0.6 g, 6.86 mmol) and sodium acetate (1.9 g,
22.9 mmol). The mixture is stirred overnight at room temperature and diluted
with water. The reaction mixture is extracted three times with EtOAc. The
combined EtOAc layer is washed with brine, dried over MgSO,, and
concentrated under reduced pressure. The crude product is purified by
column eluting with hexane : EtOAc (3:1) to give a mixture of isomers (Z / E)
of 8d. '



b. Met hyl 1 N-[4-(4-Fl uorophenoxy)phenyl ] sul fonyl - 4R- hydr oxy-
pyrrolidine -2R carboxylate (8b): To a solution of acid 8a (11.5 g, 30.1
nol ) in ne%u3%@§‘&100 m.) is added thionyl chloride (13 nL, 180 nmol)
dropwi se. B e is stirred for 1 hour at 50[ err] C arRFTNR0P/PISt at
roomtenperature. The solvent is renoved under reduced pressure to give 8b.
C. Met hyl 1 N 4- (4-Fl uor ophenoxy) phenyl ] sul f onyl 4- oxo- pyrrolidi ne-
2R-carboxyl ate (8c): To a solution of alcohol 8b (10 g, 25.3 nmol) in
acetone (80 nlL) is added Jone's reagent (13 nL, 101 nmol, 8N sol ution
prepared as eescrThedompound ofld (1h63 g, mignBis mixest WIIBNHZGW@ mLThe

mixture [ s syly pffbioMer M o metharidip End REE yerightl Be rétirt QBmpekdtgrel o med s .

renoved by flIIr tio sol. ent ressure. The
reaction ni xf'§ W ﬂhiﬂ%@?@ﬁ \&i‘g'r'g géﬁ 9!??%8‘['%@?‘9%“ ﬁ?? nmes with
Et OAc. The coubbmed BtOBcdayexyie dried omsMeBOamd@oncentram eindeoreduced t h
brine, dri edpfaéeﬁrévgﬁg Sfubik prodifht $OPERIRETEY Sdluri Ektingawits eth,er a8 e to

gi ve 8c. I

IN-[4- (4-Fl uGF"egﬁ' AREANA FXAPPIRS | - 4- (ZE- N- et hoxy-

i m no) pyrrolidine-2R-carboxylate (8d): To a solution of ketone 8c (O. 9 g,
2.29 mol) in dioxane (8 nL), nmethanol (5 nL) and water (5 niL), is added
met hoxyl am ne hydrochl oride (0.6 g, 6.86 mmol) and sodi um acetate (1.9 g,
22.9 mol ). The m xture is stirred overnight at roomtenperature and
diluted wth water. The reaction mxture is extracted three tines with

Et CAc. The conbi ned Et OAc | ayer is washed with brine, dried over MySOH,
and concentrated under reduced pressure. The crude product is purified by
colum eluting with hexane EtOQAc (3:1) to give a m xture of isonmers (Z/ E)
of 8d. WD 99/ 52868

PCT/ US99107826 : _ 36. e. The conpound
of 8d (0.63 g, 1.46 mmol) is mxed with NH2OK (8 nL, 7.4 nmmol, 1.7 Min

nmet hanol ) and stirred overnight at roomtenperature. Acidified with 1N HC ,
the mxture is extracted three tines with Et OAc. The conbi ned Et CAc | ayer
is dried over MgS™4 and concentrated under reduced pressure. The crude
product is purified by colum eluting with [err] to 5%



CHerr]OH/ [err] to give Exanple 8. WD 99/ 52868

PCT/ US99/ 07826 37
Exanpl e 9 Premaygis2ge8 of N-Hydroxy-1 N-(4-pyridyl oxyphenyl) sub&pp¥deinfin ZE- N
met hoxyi m no) pyrrolidine-2R-car boxam de: a. ci s- Hydr oxy- D-prol1ne net hyl

ester (9a): To a solution of cis- Hydro®y-D-proline (6 g, 45.8 nmol) in
nmet hanol (50 nml) is added thionyl chloride (17 nm, 229 mmol) dropwi se. The
m xture is stirred overnight at room gure. The solvent is renoved
under reduced ress

N (4 pyr | dyl oXsRRrgHonef @'Momwgﬁ-ew%ﬁehmv%'f%w'#%%%9| ate (9b):
To ‘a sol ution m’éﬂm;eyamma)uymbdibe&lblcarhomidpt ester 9a (8.5 g, 45.8 mmuol)
in dioxane (50 mL), water (50 nmL) and triethyl amine (26 nL, 184 nmol) at

ol owy. T ot R DRRIe0F8: mhel”26rc et ot by, o 6 i oo

with 1IN HC1. Tﬂiydrombt-prohnen(&tg,lr@ 8 ammmol)r incmethaniol €50 talgeis atidéd thigmd. The

combi ned Et QAcey é&)ﬂ%r (175 it td?o@msee-rhéhtﬂdr&g%hnys%qaﬁﬁgﬂt,at?cmin
concentrated under redu ess lve
IN (4. pyri dyl CRPPREIS Qﬁﬁ%&\gﬂnt rtmeraﬁqs@eéﬁre%?&r%ﬁwva?a (9¢): To

a solution of aI cohol 9b (1.0 g, 2.6 mml) in acetone (10 m.) is added

Jone's reagent thyP Rl @@Wﬂ@&ﬁﬁ@ﬁ@%%ﬁ pgFlitihe-
xidation in Xt stlr ni ght
at room t enper ‘l?? *M’@teg(%mfn pisplyt 'PVQﬁW -REgiing {? agd
the sol vent red@{@8 g/4b8 mmol) rediopans £50 mL)TWatere(éﬂtmb)namﬂ triathy amlne hen
di ssolved in sgl t OAC.
The- cobi ned B Jotritien d #G Mﬁg%e‘h%ﬁ*f"ﬁ&b%%% E@&%ﬁag
concentrated uidd & %ﬁc@ﬂ‘ e%‘%’!lYe {theyimtye is atlrre MBYSHD! room -
IN- (4- pyri dyl oteppeeatyte) and ﬂlmg'dl with(TNEHG!.  The reaction mixture is extracted three

et oxy!1 M n0) P il ERRE: %abégus 4B naﬁ% Sl G reeange o0
(035 . 0 6 T e ey Lt e e

Herr]O and sodiumacetate (0.76 g, 9.3 mmpl). The mixture is stirred

over ni ght at ﬁom [t -yt [at ur N?M’ H@ bs M--BQS idlﬁg_zq;xt ure

is extracted t e t] i |5

with brine, carboxylate 9c) o a solutlon o) coh ol) in acetone
(10 mL) is added Jone's reagent (2 mL, 16 mmol, 8N solutlon prepared as
described in Oxidation in Org. Chem., Vol 186, P273). The mixture is stirred |
overnight at room temperature. The green solid formed is removed by
filtration and the solvent removed under reduced pressure. The reaction
mixture is then dissolved in NaHCO3 aqueous solution and extracted three
times with EtOAc.” The combined EtOAc layer is washed with brine, dried

over MgSO,, and concentrated under reduced pressure to give 9c.-

d. Methyl 1N-(4-pyridyloxyphenyl)suifonyl-4-(Z,E-N-
methoxyimino)pyrrolidine-2R-carboxylate (8d): To a solution of ketone 9¢
(0.35 g, 0.93 mmol). in dioxane (5 mL), methanol (2 mL) and water (2 mL), is
added methoxylamine hydrochloride (0.35 g, 2.79 mmol, 30% whw in HQO)
and sodium acetate (0.76 g, 9.3 mmol). The mixture is stirred overnight at
room temperature and diluted with water. The reaction mixture is extracted
three times with EtOAc. The combined EtOAc layer is washed with brine,
dried over MgSO,, and concentrated under reduced pressure to give 9d as a
white solid.



dried over MJSM, and concentrated under reduced pressure to give 9d as a

white solid. WD 99152868

PCT/ USQQlO?Q%g 38 e. The conpound of
9d (0.38 g, WO¥Bol) is mixed with NH2OK (4.4 nl, 7.4 nRSITAUSPYYTSM i n

met hanol ) and stirred overnight at roogstenperature. Acidified with 1N HC ,
the mxture is extracted three tines with EtOAc The conbi ned Et OAc | ayer

is dried over an crude
product is p?lrl f ?%Rf@?@fné‘?)ﬂéfgg gprbdgi R%Sﬁﬁw/&ﬁ"%ég ﬁ[“er rjo 5%
acetonitril enLot. ﬂomm ifi. € Mhini methapol ang ;sbeedmvermigfé at popym tevpperaure. 300 nm
waters Sy mreAéla;ﬁé@muﬁlm HTIUHAR) mixfure iy extraciad tisred tﬁ?esawmlﬂteAanﬂ'ﬂeng soli d.

Exanmpl e 10 Pre ara =04 hegg’g%%éﬁﬂghéﬁoga#&“ OX% B bl QN dedt (£E- N 1 |

et hoxyi m no)
N- ( 4- n- but oxgrpmmyl ) Jibef onwle- prodaet js- purified by reverse phase prep HPLC

et hoxyi m no)@pAneB; Al Maﬁ@%wgéétbﬁitrife (0L93%) formiie atick B, H0% Acefonitde(1- 0 g,

2 e oty S R 8 X0 B e SR res €4 b 85 ERaraEa ot 0 (2. 5

g, 28.2 mmol9 as Awhiiei feaming sadidst | rred overni ght at roomtenperature and
diluted with water. The reaction mxture is extracted three tines with

Et OAc. The conbi ned Et OAc | ayer is shed with brine, dried over MpSO4, and
concentrated under reduced pressur et PM a nmixture of isoners (Zz 1/ E) of
10a. b. TPrepavationuetiNdlydroxy 0/-3-nybutaxgphenpl)sulfenylidLEN-t h NH2OK (6. 7
m., 10 mmol 1etﬁo;hﬂlha)dﬁiﬁm&RMbéiéﬁﬁdﬂ overni ght at room tenperature.

Acidified with 1 he m xture is extracted three times with Et QAc. The
conbined Et CAc layer is dried over MgSO err] and concentrated under reduced
pressure. The crude product is purified by reverse phase prep HPLC (45A55B,
A, 95% H20, &% adlethul trile, O. 1%for1M-U-l&bumxmhw»§alfeﬂﬂrr£(Z,Efl\é- 20%

H20; 19 x 30sthoRyinsihe)syriolidine-2REEAPoxiatec (10a)M )Tol ® sglutien bx 2ah® ¢.0.
2.82 mmol) in dioxane (10 mL), and methanol (5 mL), is added o-
ethylhydoxylamine hydrochloride (0.82 g, 8.45 mmol) and sodium acetate (2.3

| g, 28.2 mmol). The mixture is stirred overnight at room temperature and
diluted with water. The reaction mixture is extracted three times with EtOAc.
The combined EtOAc layer is washed with brine, dried over MgSO,, and
concentrated under reduced pressure to give a mixture of isomers (Z / E) of
10a.

b. The compound of 10a (0.5 g, 1.26 mmol) is mixed with NH20K (6.7

- mL, 10 mmol, 1.7 M in methanol) and stirred overnight at room temperature.
Acidified with 1N HCI, the mixture is extracted three times with EtOAc. The
combined EtOAc layer is dried over MgSO, and concentrated under reduced
pressure. The crude product is purified by reverse phase prep HPLC
(45A55B, A, 95% H,0, 5% acetonitrile, 0.1% formic acid; B, 80% acetonitrile,
20% H,0; 19 x 300 mm waters SymmetryPrep C18 column) to give Example
10. :

Example 11 |
Preparation of N-Hydroxy 1N-(4-Methoxyphenyl)sulfonyl-4-(Z,E-N-tert-
butoxyimino)pyrrolidine-2R-carboxamide:



Exanpl e 11 Preparation of N Hydroxy

1IN (4- Met hoxyphenyl )sul fonyl -4-(Z, E-N-tert-

but oxyi m no) pwbl9kisgs Ne- 2R- car boxam de: WO 99/ 52868

PCT/ US99107826 39 a.  NECRYY V7826
1N- (4- met hoxyphenyl ) sul fonyl ~4- (ZE-N-t er32 : -
but oxyi m no) pyrrolidi ne-2R-carboxylate (11a): To a solution of la (5.0 g,

15.96 mmol ) ig di opggy)(50 ni), met thmgﬁﬁ%eﬁ JeuRbfyI-4-{Z ElN-tesfts added
o- (tert-butyl Yhydoxyl ani ne droghl orj de . mm] ). and ,sodi um
acfat ate (13yg}’“ ‘%‘lﬁ%‘?r?f’yr’%‘?#gﬁﬂ °¥V§_ét8r1%§d &/%Pﬂ‘ugjﬂ? 0 t1ar(5cdr:9'

t enper at ur e an8.osi mmal) imididxanat(60. miCenethaool (15 mb)tand: wateretd mlgt ied t hr ee
times with Et h ' ' | ' red over
MySO4, and co?@gﬁd rUI?‘angg?l ﬂf&rxgﬁ%q_h r@ggig;ﬁg%?%be@vw iia{mﬁ'rr&sy ?ﬁt?sq%'i? h\iesomar s
(Z-1 E) of 113."3*3&9. 8786 A of he, gixtyre, 'a,s@."?ﬂﬁ ‘?Yﬁm'§(h"i & o0 i t h
NH2OK (6 i, Semperaturé.ahd\lilutedaithawaté). ahe reactionecibdwrerisieytracted threem

t enper at ur e. [odi iat-h i h ' id L i mes
wi th Et OAc. Tﬁg{egoﬁét?%gﬁ% &%é\llcgm g}ne{d Et(gﬁi\ ee(zﬁye\%% %@gﬁrﬁégﬁﬁc&gﬁ%& at ed
under reduced9¥fk 13W§°EF%@¥?# 48 t"*ldé“:?)‘grpf?"’fsé‘ i3 9ave\R iduishake prep
HPLC (45A55B, isemeéts¥Z HE) of $%a.acetonitrile, 0.1%formic acid; B, 80%

acetonitrile, 20% H20; 19 x 300 mmwaters SymmetryPrep C18 colum) to give
Exanpl e 11. Exanpl e 12 Preparation of
N Hydr oxy LN 8- n- Be GRYIRNRY 1of 388 (@8, 1404 mrpolfisimixed with NH2OK (6 ml.
but oxyi m no) pwr mholdi1Z-MRnc areltteanal)i amd stired odérhight at room temperature.
IN- (4- n- but ox | 4f e, (Koo z ; :
 but oxy i no) pyTIARA MR 1 P'?A'r*_ﬁsﬁ"iﬂrf'é{%*'ég exracied frge Uijes wih EIDAS, The o4
4.23 mmol) i ncembingdokiOAe laysr jg gried Quer (3nhepncentrategsupder rsdyged | o
added t - but oxpressure h¥he ocrhtier pradudtlisSPudfiedl Dy’ reverse phade SprépulPACEt at e
(3.49 g, 42.5 mpe J Y 8t HoEnd i L 1 | m@tego rature..
The reaction Xt UQI’BEAIJSB st?ﬁ’ Irnﬁpégbvf ﬁoﬁﬂ%r@gﬁg&ﬁﬁﬁrﬁqéﬁ %%/?ggé ﬁoﬁﬁn@S with
Et OAc. The corfi"mBeOColYXM00 e waterssSypmelnErpClp column)ip giveExgmpleac,
dried over [er] filtered, and concentrated under reduced pressure. The
crude product is purified by colum chromatography (silica gel, 15%

Et OAc/ hexanes) to give the desired product as a m xture of isoners (Z/ E
of . ) J IoExample%Z ( )

Preparation of N-Hydroxy 1N-(4-n-butoxyphenyl)sulfonyl-4-(Z,E-N-t-
butoxyimino)pyrrolidine-2R-carboxamide:

a. Methyl 1N-(4-n-butoxyphenyl)suifonyi-4-(Z,E-N-t-
butoxyimino)pyrrolidine-2R-carboxylate (12a): To a solution of 2a (1.50 g,
4.23 mmol) in 1,4-dioxane (15 mL), methanol (6 mL), and water (6 mL), is
added t-butoxylamine hydrochioride (1.59 g, 12.7 mmol) and sodium acetate
(3.49 g, 42.5 mmol). This mixture is stirred overnight at room temperature.
The reaction mixture is diluted with water and extracted three times with
EtOAc. The combined organic extracts are washed with saturated aq. NaCl,
dried over Na,SO,, filtered, and concentrated under reduced pressure. The
crude product is purified by column chromatography (silica gel, 15%
EtOAc/hexanes) to give the desired product as a mixture of isomers (Z / E) of
12a.

b. The compound of 12a (1.07 g, 2.51 mmol) is treated with NH20K
solution (11.1 mL, 20 mmol, 1.8 M in methanol) and stirred for 4 hours at



12a. b. The conmpound of 12a (1.07 g, 2.51 nmmol) is treated with NH2OK
solution (11.1 nL, 20 mol, 1.8 Min nethanol) and stirred for 4 hours at
WO 99/ 52868 . wa 90752868 PCT/ US99/ 07826
40 roomtenperature. The reaction is cooled in an ice bat RCT/HEY®R5ed wi th
IN ag. HO, and extracted three tinmes wgh Et OAc. The conbi ned organi ¢
extracts are dried over Na2SO4, filtered, and concentrated under reduced

DLl o oSt EraBaR I o bont S0 7% Kb SRR DN A o
Exanpl e 13 PH{laand iexstiacted three times with EtOAc. The combined organic extracts
N- Hydr oxyl N- [0 4ribl %pmesez,gymfé?@dwédoe Bbhcentrated (Kder reduc?l pressure.

N-tert-butoxylmno rroli dine oxam

Pl D8 Bk Pyt B! Pafiet by ke opalBrapty (A gel, 4%

but oxyni no) pyH,0H HCH I e givelExampled 2 dsanixtire of isomersi(8d B)f 8c (0.82 g,
2.08 nmol) in dioxane (8 nL), methanol (5 nL) and water (5 ni), are added
o-(tert- butyl)hydoxyl anm ne hydrochi &&I deléq 78 g, 6.25 mmmol) and sodi um
acetate (1.7 g, 20.8 mmol ). The m x §t|rred overni ght at room

t enper at ur e, Pa:eﬂaniitlbntddV-Hyﬂmmmeﬂ-(ﬂmmmphenbx»wphbnyusldfénylektz,&ct ed

three tines w_} blx |m| %3, e.IS washed with brine,
dried over err centratez,?- uced pressure to give a
m xt ure of |sorrers (Z / E) of 13a. . The corrpound of 13a (0.95 g, 2.08

mol) is mxad w MetlwiIZCK (1u-[mk(4-fnmmphembxy)phénMsulfaml-Hs(Z;E-N-temal stirred
overni ght at g aGey mi‘)e' ﬁt?lﬁﬂlﬁe-zﬁibﬂbfokﬁ ’_ﬁm@ iN’d‘E:EoluhBﬁ of B (82 d, S

t ted th t d
MGSOR and cordhft P (i Pl 4 L) apavites (L. v ocd °'°"

purified by (oe(ltembuwl)hydouglammm hyéisochlodide | (OtT8 ¢, B.29 mmol) apd Bagiphe 13.
Exafm: S5 oo ddetate é}lﬂge 3008 | AMoRg CRY ImixkiAYSs t dtitredl! VeI & régtPounds
exempiitie I’tenmpera re and1 énlu%e 1t ‘'water. The reaction mixture is extracted three

times with EtOAc. The combined EtOAc layer is washed with brine, dried

over MgSO,, and concentrated under reduced pressure to give a mixture of

isomers (Z / E) of 13a.

b. The compound of 13a (0.95 g, 2.08 mmol) is mixed with NH20K (10
mL, 16.6 mmol, 1.7 M in methanol) and stirred overnight at room temperature.
Acidified with 1N HCJ, the mixture is extracted three times with EtOAc. The
combined EtOAc layer is dried over MgSO, and concentrated under reduced
pressure. The crude product is purified by coiumn eluting with 5% CHaoH /
CH,C), to give Example 13.

Examples 14-15 _
The following chart shows the siructure of compounds exemplified in
Examples 14 and 15: '
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41 [err] Exanpl e C D
14 wo 97838492 CH2CH3, - CH2 15 PCT/US99/00826 I ]
-O -OCcorresponds to a substituent of R2 in Formula (1) when R2 is
phenyl. D corresponds to a nenber of t Hid het erocycl oal kyl ring radical

when Z of Formula (1) is NNWand Wis heterocyl ocal kyl .
Exanpl e 14 Preparation of

o
N- Hydr oxy- 1N- ( 4- n- but oxyphenyl ) sul f onyl \g

(Z

pi peri di nei m no) pyrrolidi ne-2R- car boRas: Met hyl

1 'N- (4- n- but oxyphenyl ) sul fonyl 4- 4, E- N-
pi peri di nei m no) pyrrolidine-2R-c rboxyléte (14a): To a solution of 2a (2.5.
g, 7.04 mol) in dioxane d nol (15 nmL) is added 1-

am nopi peridine (1.14 nL, 10.86 nmmol¥ and godi um acetate (5.7 g, 70 mmol).
The mi xture is stirred overni'ght at r2pom tfenperature and diluted with
water. The reaction mxture i s extrat hree tines with Et CAc. The
conbined EtQAc | ayer is washed with brineNdried er MgSdJerr], and
concentrated under reduced pressure to gi vN-14 /mkb\ The -conpound of

l14a (0.65 g, 1.49 nmol) is mxed with NHerr] '(4.4 dﬁ. 7.45 mol, 1.7 M
in methanol) and stirred overnight at roomtenpe\%g;&. Acidified with 1IN
HCl, the m xture is extracted three tinmes with Et . The
Example . C D
14 -CH2CH2CH2CH3 'c'-ll
15 -CH,CH,CH,CH, -0 |

-O-C corresponds to a substituent of R, in Formula {I) when R; is phenyl.
D corresponds to a member of the heterocycloalkyl ring radical when Z of
Formula (1) is N-W and W is heterocylocalkyl.

Example 14
Preparation of N-Hydroxy-1N-(4-n-butoxyphenyl)sulfonyl-4-(Z,E-N-
piperidineimino)pyrrolidine-2R-carboxamide:

a. Methyl  1N-(4-n-butoxyphenyl)sulfonyl-4-(Z,E-N-
piperidineimino)pyrrolidine-2R-carboxylate (14a): To a solution of 2a (2.5
g, 7.04 mmol) in dioxane (20 mL) and methanol (15 mL) is added 1-
aminopiperidine (1.14 mL, 10.56 mmol) and sodium acetate (5.7 g, 70 mmol).
The mixture is stirred overnight at room temperature and diluted with water.
The reaction mixture is extracted three times with EtOAc. The combined
EtOAc layer is washed with brine, dried over MgSQ,, and concentrated under
reduced pressure to give 14a.

b. The compound of 14a (0.65 g, 1.49 mmol) is mixed with NH,OK (4.4
mL, 7.45 mmol, 1.7 M in methanol) and stirred overnight at room temperature.
Acidified with 1N HCI, the mixture is extracted three times with EtOAc. The
combined EtOAc layer is dried over MgSO, and concentrated under reduced
pressure. The crude product is purified by column eluting with CH,OH /
CH,CI, (5:95) to give Example 14.



conbi ned Et CAc layer is dried over MgJSO4 and concentrated under reduced
pressure. The crude product is purified by colum eluting with [err]

(5:95) to giég(gy@&g&pl e 14. WO 99/ 52868

PCT/ US99107 42 PCT/US99/07826

Exanpl e 15 Preparation of N Hydroxy 1M2(4-n-butoxyphenyl)sulfonyl-4-(Z, E-N
nor phol i nei m no) pyrrol idi ne-2R-car boxam de: a. Met hyl

IN- (4- n- but oxyphenyl ) sul f onyl - 4- ( 15

nmor phol i nei m no) p&/rrol i di ne- 2R—car oxyPae[ (15a) a solution of 2a (1.5
g, 4.2 mol Preparation af A-tdydraxy)1 -(PenMexmlvaqunavwéﬁ-vS nL) is added

1- ani nonor pi@rphelinéinfiio)pyrrolidilfe-2RWarboxamidedi um acetate (3.4 g, 42 mol).
The mixture is stirred overnight at roomtenperature and diluted with

water. The reaction m xture is extracted three tinmes with Et QAc. The

conbi ned Et®Ac IMeHWli s washed wi t h W{ha-butpxypheisulign
concentr at eghah Helinémﬂmmrmmzn-da@b@t atel{t6a): bTo aEbmtneﬁrn‘-fozmd of 15a

25RO BB AL 56 e s 1)
t he mxturead%ed:ammmaméehmmﬂw nﬁd&c%n}m}sgndéodmneaeeta@e@m 8duct is
E)ljrl f : ed %wmhmmy gihet hixturddis Btifréd Eire&ﬂ'gh?éi rddin 3éiviperatia BT ?aﬁ}ted |
anpl es ounds
Banpl s 10 vager ﬂgg rhGhiphirS i ;tri YinibBinidd Wih 08T I
combined tOAc layer is washed with brine, dried over MgSO,, and

concentrated under reduced pressure to give 15a.

b. The compound of 16a (2 g, 4.2 mmol) is mixed with NH,OK (13 mL, 22.
mmol, 1.7 M in methanol) and stirred overnight at room temperature.
Neutralized with 1N HCI to pH~7, the mixture is concentrated under reduced
pressure. The crude product is purified by column eluting with CH,OH /
CH,CI, (5:95) to give Example 15.

Examples 16-49
The following chart shows the structure of compounds exemplified in
Examples 16-49:
HO. /IK/N
\N Y
H
N—or

Example E | F

16 4-NO>-CgH4- CH,CH=CH,

1 7 : 4-i-BUO-C6 H4' CHz‘CeH4‘p-C Fs

18 4-(CgHs5)O-CeH4- CH,-C.H,-m-Cl

19 4-(4-F-CgHy4)O-CgH4- CH,-C.H,-0-Ci-p-F




Exanpl e E F 16 [err]
[err] 17 4-i-BuG-[err]- [err] 18
bt Usgor 078200 Y 0ee' ] 0 s g ! er{]er "cr’m”%%?[zg??]
21 [err] [err] 22 43 [err] [err]
23 [err] [err] Jerr] [err]
25 [Brr] 20 ( Ql(@'ﬁl%aﬁﬂtﬁh‘;- 26 CH -ClI8Ld-NO,
[err] 27 A=TT= T
[err] 210 ) nArABICEI40-Cotla- | CH GH,10i0Me
[efr] - 30 22 [elr] 4-(Cathﬂ-%H4— 31 Cl-{zécsl-ﬂ,,-p-Cl
D - 28 ). 4(0-CergobRH Ej,i CH,CH, L
[err] 35 24 [elr] 4-4-CN-CgHa)O{sH4 I‘P\\er ]
[err] 37 [err] [err] 38 [err]
[err] 39 [err] [err] 4Q0°S [err]
[err] 25 4-(N-CgHq)O-CgH4- C(O)CH(Ph)CH=CHPh -

26 4-i-PrO-CgHa- °>__N/—'\N O

/

27 4-n-PrO-CgHg4- CH,C(O)NHCH,-p-Cl

28 4-Br-CpH4- CH,C(O)morpholinyl

29 4-CgH5-CgHa- CH,C(O)NHC,H,-0-OMe

30 4-(4-F-CgH5)-CgHg- CH,C{O)NHCH,CH,-p-Cl

31 4-(4-Br-CgHs)-CgHy- 0*% '

“\,

32 4-(4-MeoN-CgH4)-CgHa- CH,CN

33 4-(4-CN-CgH4)-CgHa-  CH,CH,

34 4-(4-MeD-CgH4)-CgH4- CH,C.H,-p-NO,

35 4-(4-CgH4N)O-CaH4- CH,CH(CH,),

36 4-(3-C5H4N)O-CgHa- CH(CH,),

37 4-(2-C5H4N)O-CgHs- CH,CH=CH,

38 CgH5CHoCHo- CH,~C¢H,-p-CF,

39 CgHsCHo- CH,-C¢H,-m-Cl

40 (4-CsH4N)CHoCHo- CH,-C,H,-0-Cl-p-F

41 (2-C5H4N)CHoCHo- CH2-C,H,-0-NO,

42 4-(CgH11)0-CgH4- CH,-CH,-0-OMe

43 4-(CsH11)0-CgHg- CH,-C¢H,-p-Cl

44 4-(CgH13)O0-CgHyg- CH,CH,-C¢H,

45 4-(CH30CH2CH2)O-CgHa- CH.CN

46 5-(2-pyridinyl)-2-thienyl- CH.C.H;

47 5-(3-isoxazolyl)-2-thienyl- CH.C.H,-p-NO,

48 5-(2-(methylthi9)pyrimidin-4-yl)- CH,CH(CH,),

2-thienyl-




41 [err] [err] 42 [err]
[err] 43 [err] [err] 44 [err]
[err] 45 Lerr] CH2CN 46 [err]

[err] 47w°99’5286 err] [err] 48 [err] CH2CRCTYSIP07826

2-t hi enyl - V\D 99/ 52868 44 -
PCr/ US99107826 44 49

5-(3-(1-neg =5 - _

(trifluorofet h@) pyr az?{rm@ A (':hrﬁéfhgf: iyl)-2- CH(CHyzenyl - E
corresponds to Rerr ehggﬁf = 3 sponds to R4 in Fornufa (1)
when Z is R-er+ M‘ Mngfh'ﬁH ts rmt*r},r -SHer— -EXxanpl es

16-49 are pEé%\%PEI?JdWI g;é’h procedures as those
descri bed if nds ta Ry in Farmula; '{#Fﬂi%ﬁpr opriate starting
mat eri al s. Mﬁéﬁoﬂ'ﬁﬁP‘P'&f tametyW{Chiy, change t enperat ure, pressure,

at nrosphere, solvents or the order of reactions as appropri ate

pddi 1 onal |y, bk s 50 FGatSP B6RGCStpERR el QoK o1 ce

reactions or S as g |ca |ons can
readi |y be RreFedwesogs E'?Oﬁehedeﬁﬁr' Nad‘"arﬁ#%!ﬁﬁ'eﬁn 342 substiuting gthe
chem stry, #pptoptiate staréingvnicterials.he hecskﬂbd(ﬁrtléahemp\mahgérlemperature V\D

Zg/ SrLLl pressure, atmosphere, ES°'<°|‘r'r%nts or, 81e7 Qrder of P QI H%q %lozgﬁ'gpnate

Additionally, the skilled artisan may use protecting groups to block side
reactions or increase yields as appropriate. All such modifications can readily
be carried out by the skilled artisan in the art of organic chemistry, and thus
are within the scope of the invention. -



The follow ng chart shows the structure of conpounds exenplified in

Exanpl es 50-72: Exanpl e G H
[Sgrr] [ er I'vo sors2868 [-eIrDL] - %E:H 51 ) Igﬁ'r/(.{s%/&]izs
- CH2Ph 53 [err] [err] 45 - CH2Ph 54 -
[err] [err] [err] 55 [err] [err]
-C(S)NHCH3 56 [err] Exampliéd $0-72 - [err] S7
% g; H - [ecth fojiuyipg chart shows wggs?t][lfcllure of compounds exempl’{’;gé ;lr%
[err] Examples 50-72: [err] 59 [err] [err]
[err] [err] 60
[err] [err] [err] (o)
. o) 0§\/\S/G
HO N

<z

/
e ;

AN
|
Example I C H |
50 4-NO>-CgH4- -CH, -CH,
51 4-i-BuO-CgH4- -CH, -Ph
52 4-n-PrO-CgHg- -Ph -CH,Ph
53 4-p-PrO-CgHa- -CH,Ph -CH,Ph
54 4-n-PrO-CgHa- -CH, -C(S)NH,
55 4-n-PrO-CgH4- -CH, -C(S)NHCH,
56 4-n-PrO-CgHa- -CH, O s
I P
W N
57 4-(CgHs5)O- -CH, | 2
06H4' iL NéN
58 4-(CgH5)0- -CH, A
Cefla- YY" No
Cl
59 4-n-PrO-CgH4- -CH, \N’N\
_ )\e\m
. LLL Cl
60 4-n-PrO-CgH4- -CH, HN/>
i N




WO 99/ 52868

PCT/ US99/ 07820

46 61 [err] - H [err]
[err] [err] -H [err] 63
[err] OR0 99157868 - C( S) NHCH3 64 [ e PET/US99/07826 “H
-2-pyridyl [err] 65 46 5- (2-pyridinyl)-2- -H -
- Ph t hi enyI 66 [err]
- CH2C6H5 67 T Z2- -H = - 2= furpnyl
t hi enyl - 68 o1 q H%dr:yl) 2. Hy 'C(Q)gs 'P'iolf'hr by |
t hi enyl - 69 [err] 6Hq- _|-H - O -2-pyridyl 70
[EE FO% - - g2 4-ni0igeHs- | 71 4 [err] cO)cH,
- T2 SIS Ll
- Ph 63 LLprr“l'n'lIPrbcﬁ;SM‘nr nds to @ | rl'l I:mj‘ 1 a@(?)NMpgnd 1
correspond [ ndepestient | \ t o4-REg#)O-i:n [Fornul a-H1) when] Z i s-Z-pyridyl
Exanpl es 50 72 are prepared "E_g “.sybstantially the pane procedures Lis
t hose descr phet—+r—Exat H—aha—345 sttt aye) e aPP-oPi ate
starting material® The sﬁr(?‘IP&'ﬂd'BY'i'Zscrn may cttdnge tenperat ur®h pressufe,
at nosphere, | sol vents or [the ¢Higeyi- of reactions as apprppriate.
Addi tional |y, SKiTTgd Ay |[USE€ protLectin [ oups [;OCK 5j de
reactions ok m“.%eéerse yHel d@,'wég -OpH D*B *? m'ghg . deJBJ';EEB’nHan
readily be ¢arri €8 out by5~t(2r®y8ﬁlnylb-8d artisanHn the ath HOd2efuranyi
chem stry, and thus are jwi t higfjeqyle scc}pe of the inventjon.
Exanpl es 7318 The A shows—the st ror,‘m'r'e—?'ﬁ"ﬁp'rrpounds
exenplified{in Exscﬁrpl es 75 (%-gyndﬂyl?ﬂ H -C{O)-2-thienyl
thienyl- -
69 4-n-Pro-CeHa- -H -C(O)-2-pyridy!
70 4-n-PrO-CsH4— -H -CegH,p-SO,CH,
71 4-(4~05H4N)0- : -H -C(O)CH,
CeHa- '
72 4-(CgH5)O- -Ph -Ph
CgHa- -

G corresponds to R, in Formula(l)
Hand! correspond mdependently to R, in Formula (l) when Z is N-NR,R,.

Examples 50-72 are - prepared using substantlally the same
procedures as those descnbed in Examples 14 and 15, substituting the
appropriate starting materials. “The skilled artisan may change temperature,
pressure, atmosphere, solven§§ .or the order of reactions as appropriate.
Additionally, the skilled arﬁsah may use protecting groups to block side
reactions or increase yieids as éppropriate. All such modifications can readily
be carried out by the skilled ar?;iéan in the art of organic chemistry, and thus
are within the scope of the invention.

EXamples 73-83
The following chart shows the structure of compounds exemplified in
Examples 73-83:



WO 99/ 52868
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47 [err] Exanple K 73
[err] WO 99/52868 €1 I ] 74 4-i - BUO- C6H4-
75 4-n- PrO CoH4- [ er r] 76 [ er rl‘iCT/US99/
[err] 77 4-n- Pr O C6H4- 47 [err] 78
4- (4- C5SHAN) O C6H4- ‘ [err] 79
[err] [err] C @ err] [err]
o O=s—
I
HO
SN ,
H P
N—y
Example J K
73 4-NO2-CgHa- =
NS
74 4-i-BuO-C6H4- oj/ﬁ
X0
o]
75 4-n-PrO-CgH4- Y"\N
N—/
¢
76 4-n-PrO-CgHa- Oﬁ/\;
N |
!
77 4-n-PrO-CgHa4- \o/\[D
N
| Ry
78 4-(4-C5HgN)O- O
CeHa- _N
Y
79 4-(4-C5H4N)O- (\o
CeHa- ,N\)
ki
80 4-n-PrO-CgHag- N~
| /N\)
L
81 4-n-PrO-CgHgy- (\N/\/OH
Y

¢ |



80 [err] [err] 81 4-n- Pr O CoH4-

[err] N WD 99/ 52868

PCT/ US99/ 07826 48 82 [err]

[err] WQIsiees [ ory) [err] PCT/USM78REr 1]
corresponds to R2 in Formula(l). K cor4gesponds to R4 in Forrmula (1) when Z
Is NNNRAR4 and one R4 is hydrogen. Exarrpl es 73-83 are prepared using

subst ant i alf SATE o as [rhosedescriaEd T Exanpl es 14 and 15,
substituting thégappr bpr4‘§1&§5gﬂ§h‘l J mat er pal s. killedq artisan may
change tenperature, pfessur@gHat rmspFere solyen t he orlder of
reactions é}s appropri ate. Additionallly, the skill&d artisan jmy use

protecting|groups to Plock si de react|{i ons ohyl mof ease yi el dY as
. appropriatée. Al such nndifications gan readily ge carried qut by the

skilled ar i Sanghn _thq 4 BEHRN%‘D' ¢ chem stsT@nd thus arle wwthin the

scope of the inv ntioh Exanpgl e 84
Preparation of N Hydr axy 1NE@H4ret hoﬂyphenyl )ﬁﬁ. oAyl - 4- met Hyl ene-
pyrroliding-2R car boFam de:

0

J corresponds to R, in Formula(i).
K corresponds to R, in Formula (I) when Z is N-NR,R, and one R, is
hydrogen.

Examples 73-83 are prepared usmg substantially . the same
‘procedures as those described in Examples 14 and 15, substituting the
appropriate starting materials. The skilled artisan may change temperature,
pressure, atmosphere, solvents or the order of reactions as appropriate.
Additionally, the skilled artisan may use protecting groups to block side
reactions or increase yields as appropriate. All such modifications can readily
be carried out by the skilled artisan in the art of organic chemistry, and thus
are within the scope of the invention.

Example 84
Preparation of N-Hydroxy 1N-(4-methoxyphenyl)suIfonyl-4—methylene-
pyrrolidine-2R- carboxamide:

- %\\3/@/““’
HO\ :

a. Methyl 1N-(4-methoxyphenyl)sulfonyl-4-methylene-pyrrolidine-2R-
carboxylate (84a): To a solution of methyltriphenylphosphonium bromide
(1.75 g, 4.78 mmol) in 10 mL ofahiliydrous THF at 0 °C under argon, is added
lithium bis(trimethylsilyl)amide (5.74. mL, 5.74 mmol, 1.0 M solution in THF)
dropwise and stirred for 15 mmutes Then, a solution of 1a (1.5 g, 4.78 mmol)
in THF (25 mL) is added to it slowly. The mixture is stirred overnight at room
temperature and diluted with ammonium chloride. The reaction mixture is

e




[err] a. Met hyl |
N- (4- met hoxyphenyl ) sul f onyl - 4-met hyl ene- pyrrol i di ne-2R- carboxyl ate (84a):

To a sol uti onwefeesgskdy! t ri phenyl phosphoni um bromide (1.75 g,pcdnffodied ) i N
10 nmL of anhydrous THF at O [err] C under argon is added i tt#uns?gl

bis(trinethylsilyl)am de (5.74. ni, 5.74%mol, 1.0 Msolution in THF) -
dropwi se and stirred for 15 mnutes Then, asolution of 1a (1.5 g, 4.78

mol ) in THF édfaciéd three tithéedvithoEIOACS | Tivd u!pr_nﬁhed [Et®AeI8ydrds Washee with
overnight at jQquf QARG 24 %‘i’ﬂ%@g%%ﬁg, Uidd'oFLPTAZE ] £HY Sorcdhitratlde

reaction mxture 1%
PCT/ US99/ 0782under reduced pressure to an oil which is purifiegly eslumpsheemaiegeaPhyi mes

with Et OAc. Telting WithROACY Bégaha (s 7)ite givtsddinethylend 88aHCI , water, aqueous
NaHCCO3, brine, dried over MgSO4, and concentrated under reduced pressure to

an-oil which is purlfled by col unmm chromat o 8%raphy eluting with Et OAc /
hexane (3/7) Po gi vEhegempound ehB4a 43,26 g 0.83 mma isdnied withodlHgIS (3.8. 26

0.83 ol ) 1 St 84k riol INFVETh&Makel) dndrbtiréd G¥eright at oo trhgeraRii ANl )

e <4177 20 oL Y ol il S e B

dried over MySum campinesh&tQfcalaper isndded ravenddasSe £@§§u$@cemte§ruwl’plrodgzt
9

SRR e il ot b R

exenplified i
Examples 85-91
The following chart shows the structure of compounds exemplified in

Examples 85-91:
O-L
§s
\ /"\/
\ M
M
Example L | M
85 4-PhO-CgH4- H
86 4-n-PrO-CgH4- | H
87 4-(4-CgHaN)O-CeHa- | -CH,
88 4‘(4-05H4N)O~06H4-5-5"::_;' ' -Cl
89 4-(4-C5H4N)O-CeHa- | F
90 __4n-PrO-CgHa- | -CO,Me
91 4nPrO-CeHa- | oN

-O-L corresponds to a substituent of R, in. Formula (1) when R, is phenyl.
M corresponds to R, in Formula (I) when Z |s ‘CRgR,.

Examples 85-87 are prepared using substantially the same procedure
as that described in Example 84, substituting the appropriate starting
material. The skilled artisan may change temperature, pressure, atmosphere,
solvents or the order of reactions as appropriate. Additionally, the skilled



Exanpl e L M 85 [err]
-H 86 4- [err] -H 87 [err]

- CH3 8 [err] -d 89 [err

90 %?9(5]2868 [err] 91 [err] lJCT/US99I07826 -CN
-OL corresponds to a substituent of R in Fornula (1) when R2 is phenyl. M
corresponds to Rlerr] in Fornmula (1) when Z is [err] Exanpl es 85-87

Exanpl Epgie%‘%%b?ﬁ?}ﬁ%ﬁé’?@%%’@p%ﬁ%g? 16 BB g REng By Ilifbasiidly OF "
arti san nmy asi@RREAPrg } siahrnaodifieations can readily berrarded e kytheskiled t he or der

ngT/r Eggg} gnaﬂm"aﬁm“@ﬂ"ﬂ it srgamid Ghiemistey, land thixe arkiwithindthe scope 0f@h&9/ 52868

. . . i . S
r ot ecti ng SMSIIY ExXARle 88 i piepered, using a skbuelbd 'HAL iftilackSGn
appr opr i at e Olefipatian, procadrer (desertgdsinoh ChamaPes. GhenGaemuayt1963. t he
skilled arti4gs)) Exampr 89 Is sreparcdaming & keguériceythatingiudss anajifinatiohi n t he

"ol udes anPEIBHARE (A AT Ghaln PLEDRIY 1S8R R EREMBI S
Conmun. , 19Pepared;gsing eeagueaceathat énglidssancelelination prosedyre fdescriked i ncl udes
an ol ef i nat irpTetpdepsh! 11996049 0882990 Examplé 92h¢ drepard® Lising WPSuedde 5571) .

o b o R HRA Sh St ARANGRS Gk led RELAT Tl 6L 1 0

prepared usBhg3¥Wequence that includes an ol efination procedure (described
inJ. Am Chem Soc., 1962, 84, 3370). Exanpl es
92- 96 The foll ow ng chart sé](%\pﬁplgggzgésr ucture of conpounds

exenplified in Exanpl es 92-96: _
The following chart shows the structure of compounds exemplified in

.Examples 92-96:
o) OCH;
o<\
(o] \IS
“Q\N)J\(N
N
(n
\
P
Example n P
92 1 'CH2
93 2 - -CH,
94 2 -0
95 2 -S
96 2 ' -SOZ

-O-P corresponds to a member atom of Z in Formula (1) when Z is a ring.

Examples 92-96 are prepared using substantially the same procedure
as that described in Example 84 using the appropriately functionalized ylide
precursor which is derived from the related bromide precursor. The skilled
artisan may change temperature, pressure, atmosphere, solvents or the order



err] Exanpl e n P 92

[

1 - CH2 93. 2 . - CH2 94
2 WO 99/5286% 95 2 -

2 [err] -O P corresponds to a nmenber atom of %nglq—(g/r%?r%l a
(1) when Z is a ring. Exanpl es 92196 are prepared using -

substantially the sane procedure as that described in Exanple 84 using the

appropr i at el yoff yadtioRs ahd Zﬁ%brdﬂ:ﬁéi_@. PrRfelitionally, Vi< sidiedd aFtiseAd nidyoisé he
rel ated brom de, pr.ecursor. F’E’ gkl.(i I ed%:ﬁrtl san mmy change tenger a.tyr e,
pressure, at iSRG 9rads, 19, block Side, Pagigag or Increase yjekty, as @pgropriate.

PCT/ US99/ 0782All such modifications can readily be carried out by tha skiled asgtisani inrtbe as
appropri ate. afdfibigafitadhermisthy)andlthld &€ vathin f'scopE Jf Bife VBARSH. | NY groups
to block side reactions or increase yields as appropriate. Al such

nodi fications can readily be carried out by the skilled artisan in the art
of organic chem stry, and thus are within the scope of the invention.
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Exanpl es 97-98 The follow ng chart shows the structure of conpounds

exenplified in Exarrpl es 97 and 98: [err] Exanpl e T

97 [er‘H) -Ph -O T corresponds to a substituent of R2
in Formula ( 93(??3?‘? R2 i s phenyl . Exanpl es 97 and 98SPGK/UESHOWYar ed

usi ng a sequence that includes an ol ef hati on procedure (described in.

Synt hesis, 1978, 385). Conposition and Method of Use Exanpl es The

conmpounds of the invention are usg&% gﬁr?ﬁ)are conpositions for the
treatment of ailpents and the lik it owi ng conposi tion _and met hod

exanpl es do not [Theifeliqwieg iohaerahows, the trugtuss iofl €oFPRHBGR: exemplified i | | ed
artisan to [Eximples®7carits®8:t he conpounds, conpositions and nethods of the
i nvention. In each case other conmpounds within the invention nmay be’
substituted for the exanple conpound shown _below with similar results. The
skilled practitioner will appreciate that @fpl es provi de gui dance and
may be varied based on the conditjorP<gir pated and the patient. i

Exanmple A A tablet conpositifn fof o adm ni stration, according to
the present invention, is mets ¢ Conponent
Anmount The corrpound of Exa%'pl el 15. ny
Lact ose -9120. ny
o]
Example T
97 -CH,CH,CH,
98 -Ph

-O-T corresponds to a substituent of R, in Formula (I) when R, is phenyl.

Examples 97 and 98 are prepared using a sequence that includes an
olefination procedure (described in Synthesis, 1978, 385).

Composition and Method of Use Examples

The compounds of the invention are useful to prepare compositions for
the treatment of ailments and the like. The following composition and method
examples do not limit the invention, but brovide guidance to the skilled artisan
to prepare and use the compounds, compositions and methods of the
invention. In each case other compounds within the invention may be
substituted for the example compound shown below with similar resuits. The
skilled practitioner will appreciate that the examples provide guidance and
may be varied based on the condition being treated and the patient.

Example A
A tablet composition for oral administration, according to the present
invention, is made comprising:

Component Amount
The compound of Example 2 15. mg

Lactose 120. mg



WD 99/ 52868 PCT/ US99107826
53 Mai ze Starch g 70. ng
Tal c WO 99/52868 4. ng HRSESREL M
Stearate ' r# A human ferra e subj ect
wei ghing 60 kg (132 Ibs), suffering fronrrheumatoid arthritis, is treated
by a nmethod of this invention. Specifically, for 2 years, a regi men of
three tablets per Maiye Stareltimi ni stered orally to said subf@ahg At the
end of the treat MEYie period, the patient is exam ned and ) srpéound to have
m

reduced inflammtion, and i rrproved mobi lity w thout conco nt pain.
Exdnpl e B AMMW@ Pigarateal adninistration, accordifB9to the present
i nvention, is made conpri sing: Component

é‘g});gt h§m\év) lyc Cﬁ h%nc?émﬁgn&@éct%%mnﬁ éO k ég;sz Ibs), suHeHrd%Jrom 15/0
subj ect " wei gng-ﬁgn@tpwtgﬂmm ig [eatpd by a mathed;of mﬂnagnmr§ne¢lﬁ¢%ly fog

treated by a 25ehny tedifen ofnthest tablets cddy @akbiministeredd opligr 1o, sdid capsul e
contai ning 70 J%c?f t he conpound of Exanple 3 is admnistered daily to said

subj ect . the end of the treatnment period, the patient is’ exam ned
via orthoscopy, arft theuenf ©f theteatentyperied. thevratieatris examined and is

erosion/fibrifoupdi en Rdve hedasdd Cinfiamntatioh Iaﬂﬁ improved mobility without

Example C based conposition for local adm nistration,
according to ?quogﬁlgbgﬂﬁn, nvention, is nmade conpri sing: Conponent
Amount (%W w) The conpound of Exanpl e 6 5 %
Pol yvi nyl al cohol Example B 15% Sal i ne
80% A pati g ahr [ each
eye tvice a day. FRAPRA 1 Z%Ea@gﬁﬁgﬁ%w 4Bl BB el nveniBn 8
made comprising:

Component Amount (%wlw) .

The compound of Example 3 15%

Polyethylene glycol 85%

A human male subject weighing 90 kg (198 Ibs.), suffering from
osteoarthritis, is treated by a method of this invention. Specifically, for 5
years, a capsule containing 70 mg of the compound of Example 3 is
administered daily to said subject.

At the end of the treatment period, the patient is examined via
orthoscopy, and found to have no further advancement of erosion/fibrillation
of the articular cartilage. |

Example C
A saline-based composition for local administration, according to the
present invention, is made comprising: :
Component ' Amount (%w/w)

The compound of Example 6 5%
Polyvinyl alcohol _ 16%

Saline 80%

" A patient having deep corneal abrasion applies the drop to each eye
twice a day. Healing is speeded, with no visual sequelae.
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54 Exanple D A topical conposition for

| ocal adm ni LQn, according to the present invention, is nade

conpri sing: ‘%Bﬁgzb%orrponent Conp RGTYSIP07824 W/ v)
The conpound of Exanple 9 54 0. 20 Benzal koni um chl ori de
0. 02 Thi mer osal 0. 002

d- Sor bi t ol : 5.00 3 yci ne

0.35 Aromati cs 0. 075 Purified
wat er q. £xample D Tot g

100.00 A tobicat ¢ormpositivhl €ori Rgal radmimiseationa adeurding appitiee préent
conpositi Onin@&nﬁcﬁﬁlﬂs ggaé%nlgﬂ&na.pge (b.i.d.). Scarring is substantially

di m ni shed. Exanpl e E A inhal ati on aerosol

conposi tion, accéempanento the present invent Cemposiiopk¥awivdnpri si ng:

C?rmEgnenlt " The compound o_fExample5 90 COXFOSIh t :'onzo(% w'v) Conpound

o anpl e : ; . . coho

33.0 Ascor bg%.nzggio&mm chioride 0.0% 1 Ment hol .

0.1 Sodi um Baigeresal n 0.092? Pr opel | ant

(1 5(1)26 F114) N d-Sorbitol c q.s TOB agl o 5.00 o th
: n suf ferer sprays O. vi a np actuator into the

mouth while i nhgﬁygié.g_ Ast hma synptons are di m ni sh@tigJ

Exanpl e F A t opiA@madigs hal mi ¢ conposition, accordi Ao the present

I nvention, iIs nmepgifiedridgtesi ng: Conponent a.s.

Conposition (% W{.Ovt;l: Conpound of Exanple 84 100.0 0.10

A patient suffering from chemical burns applies the composition at
each dressing change (b.i.d.). Scarring is substantially diminished.

Example E

A inhalation aerosol composition, according to the present invention, is made
comprising: o
Component ' Composition (% w/v)

Compound of Example 14 - 5.0 :

Alcohol ' 33.0

Ascorbic acid 0.1

Menthol 0.1

Sodium Saccharin 0.2

Propeliant (F12, F114) as.

Total = ' 100.0

An asthma sufferer sprays 0.01 mL via a pump actuator into the mouth
while inhaling. Asthma symptoms are diminished.

Example F _
A topical opthalmic composition, according to the present invention, is made
comprising:
Component Composition (% wiv)

Compound of Example 84 0.10
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55 Benzal koni um chl ori de 0.01 EDTA

0.05 Hy digosssdely | cel | ul ose (NATROSOL M 0.50 PCRO499/ 826

met abi sulfite 0.10 Sodi um chl ori de (0.9%

q.s Total = 55 100. 0 A human mal e

subj ect weighing 90 kg (198 I bs), suffering fromconeal ulcerations, is

treated by a net ngf ohfiin® chig¥&&t i on. Specifically,0.6or 2 nonths, a saline
sol ution contai nin ng of the conpound of Exanpl E‘o§§ Is adm nistered to
said subject's aff ed eye twi ce-daily. )

Exanpl e G A Kydmogsthylceliulase (NATRASOBM)adni ni st3-8@i on i s nade

conpri si ng: x§&iim bisulfit 0.10 Amount

The conpound of anpl gﬁ .|su |e° 100 ng/ M carrier Carrier.

sodi um citrate bupPdEmGhigride 0%k by wei ght offRarrier):

| ecithin Total = 0. 1600

car boxynet hyl cel | ul ose 0. 53 povi done

0. 50 met hyl par aben ) _ . i propyl
par aben human male subject weighing 9@ kg {198 ibs), suffﬁgnggrgb'gcqmn ‘érﬂe di ent s

are mxed, fqiceiations, suspatesi by.a Apethod - ofi this dnvention. niSpecifically, Joisgensi on
i s adm niste Vi, a ol ks ; ' ' fsatic
tumor - The. + MOt sisaifi S6AKER conflirnd R G e e e e
twice daily, af@inigterads %'h)e‘gé agfsgyf? exedwiceAilay s synptoms of the

di sease subsi de, and dosage is gradually decreased to maintain the patient.

Example G

A composition for parenteral administration is made comprising:
Component _ Amount
The compound of Example 53 100 mg/mi carrier
Carrier:
sodium citrate buffer with (percent
by weight of carrier):
lecithin 0.48%
carboxymethylcellulose : 0.53
povidone 0.50
methyl paraben 0.1

propyl paraben 0.011

The above ingredients are mixed, forming a suspension. Approx-
imately 2.0 ml of the suspension is administered, via injection, to a human
subject with a premetastatic tumor. The injection site juxtaposes the tumor.
This dosage is repeated twice daily, for approximately 30 days. After 30
days, symptoms of the disease subside, and dosage is gradually decreased
to maintain the patient.
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56 Exanple H A nout hwash conposition is
pr epar ed; onent % W Vv
The corrpoun(yv%?w%%prrpl e 73 3.00 AU Mo hol
8.00 Fl avor 56 0. 08 -
Emul sifier 0. 08 Sodi um Fl uori de
0. 05 G ycerin 10. 00
Sweet ener . E.xample H 0.02 Benzoic acid
0. 05 Sodi UMautvaghgromposition is prepared; 0. 20 Dye
0. 04 Wt erComponent bal angwivo 100% A
patient with gu 'c?b‘?\r?p%‘?: t he nout hwash thrdqe daily to prevent
further oral dertﬁr%ler at’ orrl'a%?%x;"me% ram(%xarrpl e | A lozenge
conposition is ;g)-cf édeohol  conponent 8.00
o v The c@Egand of Exanpl e 92 0.8 01 Sor bi t ol
17.50 Manni . .50 Starch
13. 60 S\/\eet%rﬁll‘élrs'ﬂer . 0.08 " 50 Fl avor
11. 70 Col orSodium Fluoride 0.0%. 10 Corn
Syrup Glycerin bal ance to 100% A1pa@o ent uses the
| ozenge to prev g%eni ng of an inplant in the maxiydA. WO
99152868 eé%eét_ . ,9 US99/ 07826
57 Benzoic acid 0.06

Sodium hydroxide 0.20

Dye 0.04

Water : balance to 100%

A patient with gum disease uses 1 ml of the mouthwash thrice daily to
prevent further oral degeneration.

Example |
A lozenge composition is prepared;
Component Y%wlv
The cdmpound of Example 92 0.01
Sorbitol 17.50
Mannitol 17.50
Starch 13.60
Sweetener 1.20
Flavor 11.70
Color ' ' 0.10
Com Syrup balance to 100%

A patient uses the lozenge to prevent loosening of an implant in the
maxilla.



Exanmpl e J Chewi ng Gum Conposition Conmponent
w v% The conmpound of Exanple 2 1.00 Sor bi t ol
crystals WO 99/52868 38. 44 Pal oj a- T gum bagenuse9/07826
20. 00 Sorbitol (70% aqueous sol uti g){u) 22.00 Manni t ol
10. 00 d ycerine 7.56 Fl avor
1.00 A patient chews the gumto prevent | oosening of dentures.
Exanmpl e K Conponents Example J w v%
Compound of exanple 3 win USP At er
50. 656 o Mty par SEiihg Gum Composition 0,,05
Pr-opyl par aben Componen 0.0l Wh¥nan Gum
(c):éllz' o Th&dampeud of Exalnélplg82 0. 04.00

ci um car bonat e . . Andd Apam
1..27 Sohito] grygtals el
Sor bi t ol Paloja-T gumbase 11,0 a 009 |
5.0 S8ty (70% ﬁgb@éus solution) 0.222.00 Gitric
Acid Mannitol 0.1 Cool ant 10.00 '
0. 0088 anngiplyy or %
Col or ant Glycerine 0.0012 The conpodi-®on is prepared by
first mxing 80 kgffrayl cerin and all of the benzyl al ¢@®ol and heating to
65[err] C, then slowly adding and m xi ng toget her nethyl paraben,

propyl paraben, water, xanthan gum and guar gum M x these ingredients for
about 12 ninutes Wi pafieat ghewsthegum to preyentipeeaningrabderu@st y add in the

following ingredients in the follow ng order: remaining
Example K

Components wiv%
Compound of example 3 4.0
USP Water 50.656
Methylparaben 0.05
Propylparaben 0.01
Xanthan Gum 0.12
Guar Gum 0.09
Calcium carbonate 12.38
Antifoam 1.27
Sucrose 15.0
Sorbitol 11.0
Glycerin 5.0
Benzyl Alcohol 0.2
Citric Acid 0.15
Coolant 0.0088
Flavor 0.064
Colorant 0.0012

The composition is prepared by first mixing 80 kg of gylcerin and all of
the benzyl alcohol and heating to 65°C, then siowly adding and mixing
together methylparaben, propylparaben, water, xanthan gum, and guar gum.
Mix these ingredients for about 12 minutes with a Silverson in-line mixer.
Then slowly add in the following ingredients in the following order: remaining



WD 99/ 52868

PCT/ US99/ 07826 58 glycerin, sorbitol,
antifoam C, calcium carbonate, citric acid, and sucrose. Separately conbine
flavors and YO¥S4#8s and then slowly add to the ot her ingrRsIVusaess2eM x f or
about 40 m nutes. The patient takes thg fornulation to prevent flare up of
colitis. Al references described herein are hereby incorporated by

r ef er ence. Wi | e, art cul a odi ne f e sy ject i nvention have
boen Gescr i BGeriT.1Sabiel BUGHE: Gy SO Feleonate. PRt AHG! AGY AU SRar var s ous
changes andSepaiate'lxca:b'mbim ﬂévm'slanslud:qosimﬁs iamdethen catowely raduk taritee othier hout
departing f[@?&&u&ﬁssﬁ@&'f{ar amt%qpﬁuﬁé U 7Re ipBHER!taREs tHd frfuiafibrigled to

cover, in't E{j@ﬂ such nodifications that are within the
scope of thP®VE BiuBP t colitis. WD 99/ 52868
PCTI US99107826 All references descnbed herem are hereby mcorpor‘éted by Mfé¥éntess CLAI MED

s 1. A comw%d BALRg qj@ j V"'o?gt &&g{;ﬁ fivention Hdvb been
sdto t

characterized ip er
characteri z@ﬁsqrwef‘h!itw"égew SI"ﬁe 'hﬂ?p@ﬁééﬂ‘t Y*}f"é’é t‘é%"easf rom.the

group consi ahd rrgodlﬁcd’mpds ajethe subjest mldntnbn can be made aitfioalc géparting (b) X
is SCerr], ;ﬁﬁ{ Ln&’ c@p&%‘f%@ﬁﬁvé?ﬂaﬁ It ﬁuﬂ&ﬁ&’éd &?%obﬁ in the t hat

err] is se roup consi st
R ] appended clalms all sgch nPodlf catlons are w?{hln the scope X} this

invention.



het er oal kyl , aryl, heteroaryl, cycloal kyl, heterocycl oal kyl, aryl oxy, and

het er oar yl oxy; (c) RRis selected fromthe group consisting of

hydr ogen, eroalkyl, aryl, heteroaryl, c

het er ocycl oal%%/?g aryl oxy, and heteroaryl oxy; (d) z rglgidf}gbc’dtﬁed from
t he group consisting of: (i) sBW characterized in that n is at

|l east 1 and Wis selected fromthe group consisting of aryl,
heteroaryl, cycloal kyl, and heterocycloalkyl; (ii)[err]
characterized in that | east 1 and each R4 is

I ndependent WH E'%QWMEH%m the group consi sting of hydrogen,
al kyl , het empal kxlcompbynd havirigehe follgwing cyractoset Kyl | and

het er ocycl oal kyl ; Q X R(iii) [err] characterized in.
that nis at least 1 and each Qis ~ ®2jndependently selected from
the group consisting of S and O O | (iv) [err] characterized in
that nis at least 1; (v [err]Nharacterlzed In that each R err]

i s independently selected from e group consisting of

hydr ogen, hal o, al kyl, heter og |, a het er oar yl ,
cycl oal kyl, heterocycl oal kyl hd cya Q; V\D 99/ 52868
PCl / US99/ 07826 60 (vi) a

ring, said ring being selected fromthe group cbhsisting of cycl oal kyl

and het erocyl oal kyl ; [err] (i x) "C=CR4R4; and (x)
C=V, characteri zef,bbeli tmiﬁaks a ring, said ring being selected fromthe
group consi sting o? cycloal kyl and het er ocycl oal kyl

(@R is OH alkoxy, or NR;ORs, characten%ed in that each R; is
independently selected from the group consisting of hydrogen, lower alkyl,
and acyl;

(b) X is SO, CO, CO;, CONRs, PORs, or a covalent bond, characterized in
that Rs is selected from the group consisting of hydrogen, alkyl,
heteroalkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, aryloxy, and
heteroaryloxy;

(c) R, is selected from the group consisting of hydrogen, alkyl, heteroalkyl,
aryl, heteroaryl, cycioalkyl, heterocycloalkyl, aryloxy, and heteroaryloxy;

(d) Z is selected from the group consisting of:

(i) N-W, characterized in that n is at least 1 and W is selected from the
group consisting of aryl, heteroaryl, cycioalkyl, and heterocycloalkyl;

(ii) N-OR,, N-SR4, N-NR4R4, or N-CR4R4R4, characterized in that n is at
least 1 and each R, is independently selected from the group
consisting of hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, cycloalkyl,

and heterocycloalkyl;
i
(i) N—C—Q—R4, characterized in that n is at least 1 and each Q is
independently selected from the group consisting of S and O,

@) N"I‘E“R-t, characterized in that n is at least 1;

(v) CR¢Rs, characterized in that each Rs is independently selected from
the group consisting of hydrogen, halo, alkyl, heteroalkyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, and cyano;

e —

T



(e) mand n are I ntegers independently selected fromO to about 4 and m+ n

Is fromabout 2 to about 7; and any optical isoner, diastereoner or
enanti omer, or pharnmaceutically-acceptable salt, solvate, biohydrolyzable
am de, est eMOWB2868i de t her eof . 2. The conpound of CPET/SI/07826
characterized in that mand n are intggers independently selected from
1 to about 4 and m+ n is from about to about 7. 3. The conpound of
Claim1 or 2 char terlz R4 i.s. hydroge r al kyl .
4. The corrpoung'c)o gg?n"@%?'"% séﬁé‘?gyfﬁ' @uPﬁo?ﬂépgfg%gTail?yf] and
each R6 is independandhyteropﬂoaim.n hal o, or |ower alkyl. 5. The
conpound of Claim1 orgrg characterized in that Zis a ring, said ring being-
selected fromthe grﬁug onS| sting of cycloal kyl and heterocycl oal kyl . 6.
The conpound of any oflithte preceding clainms characterized in that R2 is
aryl or heteroary(V} %. i The conpound of any of the preceding clains
characterized in that _Rgerr] is NHOH and X is SOerr]. 8. A

phar maceut i cal comoﬁ\tcL_%n_Rc‘onprl si ng: WO 99/ 52868

PCT/ US99/ 07826 ' 61 (a)
a safe and eff ect 4@ aﬁount of a conpound of any of the precedi ng

clainms; and (ix) C=CR4R(;@hda phar maceuti cal | y-acceptabl e carrier.

(x) C=V, characterized in that V is a ring, said ring being selected from the
group consisting of cycloalkyl and heterocycloalkyi;
(e) m and n are integers independently selected from 0 to about4 and m + n
is from about 2 to about 7; and
any optical isomer, diastereomer or enantiomer, or pharmaceutically-acceptable
salt, solvate, biohydrolyzable amide, ester, or imide thereof.

2. The compound of Claim 1 characterized in that m and n are integers
independently selected from 1 to about 4 and m + n is from about 2 to about
7.

3. The compound of Claim 1 or 2 characterized in that Z is N-OR; and R4 is
hydrogen or alkyl.

4, The compound of Claim 1 or 2 characterized in that Z is CRsRs and each Rg is
independently hydrogen, halo, or lower alkyl.

5, The compound of Claim 1 or 2 characterized in that Z is a ring, said ring being
selected from the group consisting of cycloalkyl and heterocycloalkyl.

6. The compound of any of the preceding claims characterized in that Rz is aryl
or heteroaryl.
7. The compound of any of the preceding claims characterized in that Ry is

NHOH and X is SO,.

8. A pharmaceutical composition comprising:

I
L



9. The use of a conpound according to daiml, 2, 3, 4, 5 6, or 7 in
the manufacture of a nedicanment for preventing or treating a di sease

associ at ed Wiwhos/idgent ed nmetal | oprotease activity in a manptiraResiiiihsect .
10. The use of Caim9 characterized in that the di sease associated with

unwant ed netal | oprotease activity is ctdsen fromthe group consisting of :
arthritis, cancer, multiple sclerosis, cardiovascul ar disorders, skin

di sorders ocul ar di .Sogaggrsgfe dndfekBSIVR Lint eSO RakE beAfY ofthe pe&ding
cachexia, and gum di sedse.

- (b) a pharmaceutically-acceptable carrier.

9. The use of a compound according to Claim 1, 2, 3, 4, 5, 6, or 7 in the
. manufacture of a medicament for preventing or treating a disease associated with
unwanted metalloprotease activity in a mammalian subject.

10. The use of Claim 9 characterized in that the disease associated with
unwanted metalloprotease activity is chosen from the group corisisting of. arthritis,
cancer, multiple sclerosis, cardiovascular disorders, skin disorders ocular disorders,
inflammation, musculoskeletal disease, cachexia, and gum disease. '
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