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ALKENYL- AND ALKYNYL-CONTAINING METALLOPROTEASE INIDBITORS 

TECHNICAL FIELD 

This invention is directed to compounds which are useful in treating diseases 
associated· with metalloprotease activity, particularly zinc metalloprotease activity. The· 
invention is also directed to pharmaceutical compositions comprising the compounds, and 

s to methods of treating metalloprotease-related maladies using the compounds or the 
pharmaceutical compositions. 

BACKGROUNP 

A number of structurally related metalloproteases effect the breakdown of 
structural proteins. These metalloproteases often act on the intercellular matrix, and thus 

10 are involved in tissue breakdown and remodeling. Such proteins are referred to as 
metalloproteases or MPs. 

There are several different families of MPs, classified by sequence homology,. 
disclosed in. the art. These MPs include Matrix-Metallo Proteases (MMPs); zinc 
metalloproteases; many of the membrane bound metalloproteases; TNF converting 

is enzymes; angiotensin-converting enzymes (ACEs); disintegrins, including ADAMs (see 
Wolfsberg et al, 131 J. CeU Bio. 275-78 October, 1995); and the enkephalinases. 
Examples of MPs include human skin fibroblast collagenase, hµman skin fibroblast 
gelatinase, human sputum collagenase, aggrecanse and gelatinase, and human strom~lysin. 
Coltagenases, stromelysin, aggrecanase and related enzymes are thought to be important in 

20 mediating the symptomatology of a number of diseases. 

Potential therapeutic indications of ~fP inhibitors have been discussed in the 
literature. See, for example, U.S. Patents 5.506.242 (Ciba Geigy Corp.) and 5,403,952 
(Merck & Co.); the following PCT published applications: WO 96/06074 (British Bio 
Tech Ltd.); WO 96/00214 (Ciba Geigy). WO 9Si35275 (British Bio Tech Ltd.); WO 

2s 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 
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9529892 (DuPont Merck), WO 95/24921 (Inst. Opthamology), WO 95/23790 (SmithK.line 

Beecham}, Wf:! 95/22966 (Sanofi Winthrop), WO 95/19965 {Glycomed), WO 95 19956 

(British Bio Tech Ltd), WO 95119957 (British Bio Te~h Ltd.), WO 95/19961 {British Bio 

Tech Ltd.), WO 95/13289 (Chiroscience Ltd.), WO 95/12603 (Syntex), WO 95/09633 

s (Florida State Univ.), WO 95/09620 (Florida State Univ.), WO 95/04033 (Celltech), WO 

94/25434 (Celltech), WO 94/25435 (Celltech); WO 93/14112 (Merck), WO 94/0019 

. (Glaxo), WO 93/21942 (British Bio Tech Ltd.), WO 92/22523 (Res. Corp. Tech Inc.), WO 

94/10990 (British Bio Tech Ltd.), WO 93/09090 (Yamanouchi); British patents GB 

2282598 (Merck) and GB 2268934 (Britis\1 Bio Tech Ltd); published European Patent 

10 Applications EP 95/684240 (Hoffman LaRoche), EP 574758 (Hoffinan LaRoche) and EP 

575844 (Hoffman LaRoche); published ·Japanese applications JP 08053403 (Fujusowa 

Pharm. 6>. Ltd.) and JP 7304770 (Kanebo Ltd.); and Bird et al., J. Med. Chem., vol. 37, pp. 

158-69 (1994). 
; 

E'Xamples of potential therapeutic uses of MP inhibitors include rheumatoid 

1s arthritis -Mullins, D. E., et al., Biochim. Bionhys. Acta. (1983) 695:117-214; osteoarthritis 

~ Henderson, B., et al., Drugs of the future (1990) 15:495-508; caneer - Yu, A. E. et al., 

Matrix Metalloproteinases - Novel Targets for Directed Cancer Therapy, Qrugs & Aging. 

Vol. 11(3), p. 229-244 {Sept. 1997), Chambers, A.F. and Matrisian. L.M., Review: 

20 

Changing Views of the Role of Matrix Metalloproteinases in Metastasis, J. of the Nat'] 

Cancer Inst.. Vol. 89(17), p. )260'.'1Z70 (Sept. 1997), Bramhall, S.R., The Matrix 

Metalloproteinases and Their Inhibitors in Pancreatic Cancer, Intemat'l J. of 

Pancreato}ogy. Vol. 4, p. 11O1-1109 (May i 998), Nemllllaitis, J. et al, Combined Analysis 

of Studies of the Effects of the Matrix Metalloproteinase Inhibitor Marimastat on Serum 

Tumor Markers in Advanced Cancer: Selection of a Biologically Active and Tolerable 

2s Dose for Longer-term St11;dies, Clin. Cancer Res., Vol 4, p. 1101-1109 (May 1998), and 

Rasmussen, H.S. and McCann, P.P, Matrix Metalloproteinase Inhibition as a Novel 

Anticancer Strategy: A Review with Special Focus on Batimastat and Marimastat, 

Pharmacol. Tuer., Vol 75(1), p. 69-75 (1997); the metastasis of tumor cells - ibid, 

Broadhurst, M. J., et al., European Patent Application 276,436 (published 1987), Reich, R., 

30 et al., Cancer Res .. Vol 48, p. 3307-3312 (1988}; multiple sclerosis - Gijbels et al., J. Clin. 

Invest.. vol 94, p. 2177-2182 (1994); and various ulcerations or ulcerative conditions of 

tissue. For example, ulcerative conditions ~ result in the cornea as the result of alkali 

bums or as a result. of. infection by Pseudomonas aeruginosa, Acanthamoeba, Herpes 

simplex and vaccinia viruses. Other examples of conditions characterized by undesired 

ls metalloprotease activity include periodontal disease, epidermolysis bullosa, fever, 

! I 
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inflammation and sclerltis (e.g., DeCicco et al., PCT published application 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 o_f 

s 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 
Haruta et al.; U.S. Patent No. 4,771,038, issued September 13, 1988 to Wolanin et al.; U.S. 
Patent No. 4,743,587, issued May 10, 1988 to Dickens et al., European Patent Publication 
No. 575,844, published December 29, 199.3 by Broadhurst et al.; International Patent 

10 Publication No. WO 93/09090, published May 13, 1993 by Isomura et al.; World Patent 
Publication 92/17460, published October 15, 1992 .by Markwell et al.; and European Patent 
Publication No. 498,665, published August 12, 1992 by Beckett et al. 

It would be advantageous to inhibit these metalloproteases in treating diseases 
related to unwanted metalloprotease activity. Though a variety of MP inhibitors have been 

1s prepared, there is a continuing need for potent matrix metalloprotease inhibitors useful in · 
treating diseases associated with metalloprotease activity. 

SUMMARY OF THE INVENTION 

The invention provides compounds which are potent inhibitors of metalloproteases ·· 
and which are effective in treating conditions characterized by excess activity of these ·.· 

20 enzymes. In particular, the present invention relates to compounds having a structure 
according to the following Formula (I): 

(I) 
wherein 

(A) X is selected from -OH and -NHOH; 

2s (B) W is selected ftom -S-, -0-, -N(R33
)-, -C(R33)=C(R33

)-, -N=C(R33
)-, and 

-N=N-, where R33 and R330 each is independently selected from hydrogen, 
alkyl, alkenyl, alkynyl, heteroalkyl, aryl, heteroaryl, cycloalkyl, and 
heterocycloalkyl; 
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(C) R1
. is -(CR6R6');R34 where l is from 0 to about 4; each R6 and R6' is 

independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, 

· heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, ·halogen, haloalkyl, 

hydroxy, and alkoxy; and R34 is selected from hydrogen, hydroxyl, alkoxy, 

alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, cycloalkyl, heterocycloalkyl, 

aryl, heterc)aryl; and halogen; 

(D) R2 is -(CR7R7')m-R35 where m is from 0 to about 4; each R7 and R7
' is 

independently selected from hydrogen, . alkyl, alkenyl, · alkynyl, aryl, 

heteroalkyl, heteroaryl,. cycloalkyl, heterocycloalkyl, . halogen, haloalkyl, 

hydroxy, and alkoxy; and R35 is selectel from hydrogen, alkyl, alkenyl, 

alkynyl, heteroalkyl, haloalkyl. aryl, · ·heteroaryl,.• cyclOalkyl, and 

heterocycloalql; 

(E) R3 is -(CR8R8)n-R.9 where n is from 0 to about 4; each R8 and R8' is 

independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, ·· 

heteroalkyl, · heteroaryl, cycloalkyl, }ieterocycloalkyl, halogen, haloalkyl, · · 

hydroxy,.and alkoxy; and R9 is selected from hydrogen, hydroxyl, alkoxy, 

alkyl, al~yl, alkynyl, aryloxy, heteroalkyl, beteroaryloxy, haloallcyl, 

cycloalkyl, heterocycloalkyl, aryl, heteroaryl, and halogen; 

(F) R4 is -(CR1°Ri°').~A'-(CR1onR10')~-R11 ~here A' is selected from a covalent 

bond, -0-, -S- and 802; z is from 0 to about 4; o is from 0 to about 4; each 

R10, R10', R10" and R10'" is independently selected from hydrogen, alkyl, 

alkenyl, alkynyl, aryl, beteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, 

halogen, haloalkyl, hydroxy, and alkoxy; and R11 is selected from hydrogen, 

alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, cycloalkyl, heterocycloalkyl, 

2s aryl, heteroaryl, and halogen; 

30 

(G) each R5 and RS' is independently selected from hydrogen, alkyl, alkenyl, 

alkynyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen, 

haloalkyl, hydroxy, and alkoxy; and k is from 0 to about 4; 

(H) A is selected from 

' / C=C 
12/ ' 12' R R d -c=c-• an 

i I 
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where R 12 and R12
' each is independently selected from hydrogen, alkyl, 

alkenyl, alkynyl, haloalkyl, aryl, heteroalkyl, heteroaryl, heterocycloalkyl, 
· cycloalkyl, halogen, and -CONR 13R 13' where 

(1) R13 and R13' each· is independently selected from hydrogen, alkyl, 
alkenyl, alkynyl, heteroalkyl, aryl, and heteroaryl, or 

(2) R 13 and R 1
3', together with the nitrogen atom to which they are bonded, 

join to form an optionally substituted heterocyclic ring containing from 
S to 8 ring atoms of which from 1 to 3 are heteroatoms; 

(I) G is selected from 

(1) hydrogen; 

(2) -(CR14R.14)p·R15 where p is from 0 to about 4; each R14 and R14
' is 

independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, 
heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen, 
haloalkyl, hydroxy, and alkoxy; and R15 is selected from hydrogen, 

1s alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, and 
heteroarylalkyl; 

20 

25 

(3) -(CR16R.16),-Y-(CR17R.17'},-R18 where q is from 1 to about 4 and r is 

from 0 to about 4; each R 16
, R 16

', R 17
, and R17 is independently selected 

from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl, 
cycloalkyl, heterocycloalkyl, halogen, haloalkyl, hydroxy, and alkoxy; 
Y is selected from -0- and -S-; and R 18 is selected from hydrogen, 
hydroxyl, alkoxy, alkyl, heteroalkyl, haloalkyl, cycloalkyl, 
heterocycloalkyl, aryl, and heteroaryl; provided that when r=O, R 18 is 
not hydroxyl or alkoxy; 

(4) -CONR37R.37 where (a) R37 and R37 each is independently selected from 
hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, aryl, 
heteroaryl, cycloalkyl, and heterocycloalkyl; or (b) R37 and R37

, 

together with the nitrogen atom to which they are bonded, join to form 
an optionally substituted heterocyclic ring containing from 5 to 8 ring 

Jo atoms of which from 1to3 are heteroatoms; and 

3S 

(5) -(CR19R.19')1-NR~20• wheres is from 1 to about 4; each R 19 and R 19' is 
independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, 
heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen, 
haloalkyl, hydroxy, and alkoxy; and R20 and R2

0' each is independently 
selected from: 
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(a) hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, aryl, 

heteroaryl, cycloalkyl, and heterocycloalkyl; 

(b) -C(O)R21 where R21 is selected from hydrogen, alkyl, alkenyl, 

alkynyl, heteroalkyl, haloalkyl, aryl, heteroaryl, cycloalkyl, and 

s heterocycloalkyl; or R11 and R20
, together with the amide group 

to which they are bonded, may join to form an optionally 

substituted heterocyclic ring containing from S to 8 ring atoms of 

which from 1 to 3 are heteroatoms; 

10 

IS 

(c) -SOr(CR22R22),-R~ where t is from 0 to about 4; each R22 and 

R22
' is independently selected from hydrogen, alkyl, alkenyl, 

alkynyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, 

heterocycloallcyl, halogen, haloalkyl,. hydroxy, and alkoxy; and 

R23 _is selected from allcyl, heteroallcyl, haloalkyl, aryl, heteroaryl, 

cycloalkyl, and heterocycloalkyl; or R23 and R20
, together with 

the sulfonamide group to which they are bonded, join to form an 

optionally substituted heterocyclic ring containing from 5 to 8 

ring atoms of which from 1 to 3 are heteroatoms; 

(d) -C(O)NR24R24' where (i) R24 and R24' are independently selected 

from hydrogen, alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl, 

. 20 aryl, heteroaryl, cycloalkyl, and heterocycloalkyl; or (ii) R24 and 

R24', together with the nitrogen atom to which they are bonded, 

join to fonn an optiOnally substituted heterocyclic ring 

containing from S to 8 ring atoms of which from l to 3 are 

heteroatoms; and · 

2S (e) -C(O)OR25 where R25 is selected from alkyl, alkenyl, alkynyl, 

heteroalkyl, haloalkyl, aryl, heteroaryl, cycloalkyl, and 

heterocycloalkyl; or 

(f) R20 and R20', together with the nitrogen atom to which they are 

bonded, join tO. form an optionally substituted heterocyclic ring 

Jo containing from 5 to 8 ring atoms of which from 1 to 3 are 

heteroatoms; and 

JS 

(J) Z is selected from 

(1) cycloalkyl and heterocycloalkyl; 

(2) -D-(CR26R26),.R27 where 

(a) u is from 0 to about 4; 

! I 
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(b) D is se1ected .from -Cs<:-, -CH=CH-, -N=N-, -0-, -S- and -S02-; 

(c) each R26 and R26
' is independently selected from hydrogen, alkyl, 

alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, 
heterocycloalkyl, halogen, haloalkyl, hydroxy, and alkoxy; and 

(d) R27 is selected from aryl, heteroaryl, alkyl, alkenyl, alkynyl, 
heteroalkyl, haloalkyl, heterocycloalkyl, cycloalkyl and, if D is 

-C-=C- or-CH=CH-, then R27 may also be selected .from 

CONR3R.28
' where (i) R28 and R2

8' are independently selected 

from hydrogen, alkyl,· alkenyl, alkynyl, haloalkyl, heteroalkyl, 
aryl, heteroaryl, cycloalkyl, and heterocycloalkyl, or (ii) R28 and. 

R28
', together with the nitrogen atom to which they are bonded,. 

join to form an optionally substituted heterocyclic ring 
containing from S to 8 ring atoms of which from 1 to 3 are 
heteroatoms; 

(3) -NR~:zv where 

(a) R29 and R2
9" each is independently selected from hydrogen; alkyl;. 

alkenyl; alkynyl; heteroalkyl; haloalkyl; aryl; heteroaryl; 

cycloalkyl; heteroalkyl; and C(O)-Q-(CR3°R.311))l31
, where v is 

from 0 to about 4, Q is selected from a covalent bond and 

NR32
-, each R30 and R3

0' is independently selected from hydrogen, 

alkyl, alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, 
heterocycloalkyl, halogen, haloalkyl, hydroxy, and alkoxy; R31 

and R32 (i) each is independently selected from hydrogen, alkyl, 
alkenyl, alkynyl, heteroalkyl, haloalkyl, aryl, heteroaryl, 
cycloalkyl, and heterocycloalkyl, or (ii) R31 and R32

, together 
with the nitrogen atoms to which they are bonded, join to form 

an optionally substituted heterocyclic ring containing .from S to 8 
ring atoms of which from 1 to 3 are heteroatoms; or R29 and R32

, 

together with the nitrogen atoms to which they are bonded, join 

to form an optionally substituted heterocyclic ring containing 
from S to 8 ring atoms of which from 1to3 are heteroatoms; or 

(b) R29 and R29', together with the nitrogen atom to which they are 

bonded, join to form an optionally substituted heterocyclic ring 
containing from S to 8 ring atoms of which from 1 to 3 are 
heteroatoms; and 
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~ j'~l . . 
Y" ~L' ,-cR36R36tM.....:T 

w , where 

(a) E and J are inqependently selected from -CH- and -N-; 

(b) Lis selected from -S-, -0-. -N(R38
)-. -C(R38)=C(R3

')-, 

N=C(R38
)-, and -N=N-, where R38 and R31

' each is independently 

selected from hydrogen, alkyl, alkenyl, alkyny], heteroalkyl, aryl, 

beteroaryl, cycloalkyl, and heterocycloalkyl; 

(c) w is from 0 to about 4; 

(d) each R36 and R36
' isindepen~tly selected from hydrogen, alkyl, 

alkenyl, alkynyl, ary], heteroalkyl, heteroaryl, cycloalkyl, 

10 heterocycloalkyl, halogen, haloalkyl, hydroxy, and alkoxy; 

· (e) M is selected from covalent bond, -0-, -SOx-, -C(O)-, 

.,.C(O)NR39
-, -NR39

-, and-NR39C(O)-; where xis from 0 to 2; and 

R39 is selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, 

heteroaiyl, heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, 

1s 'andhaloalkyl; and 

(f) Tis -(CR"°R.40)7-R41 where y is from 0 to about 4; each R40 8nd 

. R4
0' is independently selected, from hydrogen, alkyl, alkenyl, 

alkynyl, · . aryl, heteroalkyl, heteroaryl, cycloalkyl, 

heterocycloalkyl, halogen, haloalkyl, hydroxy, alkoxy and 

20 aryloxy; and R41 is selected from hydrogen, alkyl, alkenyl, 

alkynyl, halogen, heteroalkyl, haloalkyl, aryl, heteroaryl, 

cycloalkyl, heterocycloalkyl; or R39 ~ R41 , together with the 

atoms to which they are bonded, join to form an optionally 

substituted heterocyclic ring containing from 5 to 8 atoms of 

25 which 1 to 3 are heteroatoms; or R38 and R41
, together with the 

atoms to which they are bonded, join to form an optionally 

substituted heterocyclic ring containing from S to 8 atoms of 

which 1 to 3 are heteroatoms; 

or an optical isomer, diastereomer or enantiomer for Formula (I), or a phannaceutically-

30 acceptable salt, or biohydrolyzable amide, ester, or imide thereof. 

. This invention also includes optical isomers, diaster~omers and enantiomers of the 

fonnu1a above, and pharmaceutically-acceptable salts, biohydrolyzable amides, esters, and 

imides thereof. 

! I 
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The compounds of the present invention are wieful for the treatment of diseases and 
conditions which are characterized by Wlwanted metalloprotease activity. Accordingly, the 
invention further provides pharmaceutical compositions comprising these compounds. The 
invention still further provides methods of treatment for metalloprotease-related maladies. 

DETAILED DESCRIP1JON OF TIIE INVENTION 

I. Terms and Definitions: 

The following is a list of definitions for terms used herein: 

The following is a list of definitio~ for terms used herein. 
"Acyl" or "carbonyl" is a radical formed by removal of the hydroxy from a 

Jo carboxylic acid (i.e., R-C(=O)-). Preferred acyl groups include (for example) acetyl, 
formyl, and propionyl. 

"Alkyl" is a saturated hydrocarbon chain having 1 to 15 carbon atoms, preferably I 
to IO, more preferably 1 to 4 carbon atoms. "Alkene" is a hydrocarbon chain having at 
least one (preferably only one) carbon-carbon double bond and having 2 to 15 ·carbon 

Js atoms, preferably 2 to 10, more preferably 2 to 4 carbon atoms. "Alkyne'' is a hydrocarbon 
chain having at least one (preferably only one) carbon-carbon triple bond and having 2 to 
15 carbon atoms, preferably 2 to 10, more preferably 2 to 4 carbon atoms. Alkyl, alkene 
and alkyne chains (referred to collectively as "hydrocarbon chains") may be straight or 
branched and may be unsubstituted or substituted. Preferred branched alkyl, alkene and 

20 alkyne chains have one or two branches, preferably one branch. Preferred chains are alkyl. 
Alkyl, alkene and alkyne hydrocarbon chains each may be Wlsubstituted or substituted with 
from 1 to 4 substituents; when substituted, preferred chains are mono-, di-, or tri­
substituted. Alkyl, alkene and alkyne hydrocarbon chains each may be substituted with 
halo, hydroxy, aryloxy (e.g., phenoxy), heteroaryloxy, acyloxy (e.g., acetoxy), carboxy, aryl 

2S (e.g., phenyl), heteroaryl, cycloalkyl, heterocycloalkyl, spirocycle, amino, amido, 
acylamino, keto, thioketo, cyano, or any combination thereof. Preferred hydrocarbon 
groups include methyl, ethyl, propyl, isopropyl, butyl, vinyl, allyl, butenyl, and 
exomethylenyl. 

Also, as referred to herein, a 11lower11 alkyl, alkene or alkyne moiety (e.g., "lower 
30 alkyl") is a chain comprised of 1 to 6, preferably from 1 to 4, carbon atoms in the case 

of alkyl and 2 to 6, preferably 2 to 4, carbon atoms in the case of alkene and alkyne. 
"Alkoxy" is an oxygen radical having a hydrocarbon chain substituent, where the 

hydrocarbon chain is an alkyl or alkenyl (i.e., -0-alkyl or -0-alkenyl). Preferred alkoxy 
groups include (for example) methoxy, ethoxy, propoxy and allyloxy. 
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"Aryl'.' is an aromatic hydrocarbon ring. Aryl rings are .monocyclic or fused 

bicyclic ring systems. Monocyclic aryl rings contain C:) carbon atoms in the ring. 

Monocyclic .aryl rings are 11lso referred to as phenyl rings .. Bicyclic aryl rings contain from 

8 to 17 carbon atoms, pi:eferably 9 to 12 carbon atoms,. in tlJ.e ring. Bicyclic aryl rings 

s 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-, 6-, or 7-membered rings. Aryl rings maybe unsubstituted or substituted with 

from 1 to 4 substituents on the ring. Aryl may be substi~ted with halo, cyano, nitro, 

hydroxy, carboxy, amino, 11cylamino, alkyl, ~eteroalkyl, haloalkyl, phenyl, aryloxy. alkoxy, 

10 heteroalkyloxy, carbamyl, haloalkyl, methylenedioxy, heteroaryloxy, or any combination 

thereof. Preferred aryl rings include naphthyl, tolyl, ~ylyl, and phenyl. The most preferred 

aryl ring radical is phenyl. 

"Aryloxy" is an oxygen radical having an aryl substituent(i.e., -0-aryl). Preferred 

aryloxy groups include (for example) phenoxy, napthyloxy, methoxyphenox:y, and 

1s methylenedioxyphenoxy. 

''Cycloalkyl". is a saturated or unsaturated hydrocarbon ring .. Cycloalkyl rings are 

not aromatic. Cycloalkyl .rings are monocyclic, or are. fused, spiro, or bridged bicyclic ring 

systems. Monocyclic cy«?loalkyl rings contain from about 3 to about 9 carbon atoms, 

preferably from 3. to 7 carbqn atoms, in the ring .. Bicyclic cycloalkyl rings contain from 7 

20 to 17 carbon atoms, preferably from 7 to 12 carbon atoms, in the ring. ·Preferred bicyclic 

cycloalkyl rings con:iprise 4-,' 5-, 6- or 7-m~b~d rings fused to 5-, 6-, or 7-

membered rings. Cycloalkyl rings may be unsubstituted or substituted with from 1. to 4 

substituents on the ring. Cycloalkyl may be substituted with halo, cyano, alkyl, heteroalkyl, 

haloalkyl, phenyl, keto, hydroxy. carboxy, amino, acylamino, aryloxy, heteroaryloxy, OT 

2s any combination thereof. Preferred cycloalkyl rings include cyclopropyl, cyclopentyl, and 

cyclohexyl. 

"HalQ" or "halogen" is fluoTo, chloTo, bromo or iodo. Preferred halo are fluoro, 

chloro and bromo; more preferred typically are chloro and fluoro, especially fluoro. 

"Haloalkyl" is a straight, branched, OT cyclic hydrocarbon substituted with one or 

30 more halo substituents. Preferred are C1-C12 haloalkyls; inore preferred are Ct-C6 

haloalkyls; still more preferred still are C1-C3 haloalkyls. Preferred halo substituents are 

fluoro and chloro. The most preferred haloalkyl is trifluoromethyl. 

"Heteroatom" is a nitrogen, sulfur, or oxygen atom. Groups containing more than 

one heteroatom may contain different heteroatoms. 

i I 
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"Heteroalkyl" is a saturated or unsaturated chain containing carbon and at least one 
heteroatom, wherein no two heteroatoms are adjacent. Heteroalkyl chains contain from 2 
to 15 member atoms (carbon and heteroatoms) in the chain, preferably 2 to 10, more 
preferably 2 to 5. For example, alkoxy (i.e., -0-alkyl or -0-heteroalkyl) radicals are 

s 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 carbon-carbon double 
bonds and/or one or more carbon-carbon triple bonds. Preferred unsatln'ated heteroalkyJs 
have one or two double bonds or one triple bond, more preferably one double bond. 

10 Heteroalkyl chains may be unsubstituted or substituted with from 1 to 4 substituents. 
Preferred substituted heteroalkyl are mono-, di-, or tri-substituted. Heteroalkyl may be 
substituted with lower alkyl, haloalkyl, ha1o, hydroxy, aryloxy, heteroaryloxy, acyJoxy; 
carboxy, monocyclic aryl, heteroaryl, cycloalkyl, heterocycloalkyl, spirocycle, amino, 
acylamino, amido, keto, thioketo, cyano, or any combination thereof. 

1s "Heteroaryl" is an aromatic ring containing carbon atoms and from 1 to about 6 
heteroatoms in the ring. Heteroaryl rings are monocyclic or fused bicyclic ring systems. 
Monocyclic heteroaryl rings contain from about 5 to about 9 member atoms (carbon and 
heteroatoms), preferably S or 6 member atoms, in the ring. Bicyclic heteroaryl rings 
contain from 8 to 17 member atoms, preferably 8 to 12 member atoms, in the ring. 

20 Bicyclic heteroaryl rings include ring systems wherein one ring is heteroaryl and the 
other ring is aryl, heteroaryl, cycloalkyl, or heterocycloalkyl. Preferred bicyclic 
heteroaryl ring' systems comprise 5-, 6- or 7-membered rings fused to 5-, 6-, or 7- · 
membered rings. Heteroaryl rings may be unsubstituted or substituted with from 1 to 4 
substituents on the ring. Heteroaryl may be substituted with halo, cyano, nitro, hydroxy, 

2s carboxy, amino, acylamino, alkyl, heteroalkyl, haloalkyl, phenyl, alkoxy, aryloxy. 
heteroaryloxy, or any combination thereof. Preferred heteroaryl rings include, but are not 
limited to, the following: 

H H H 

0 0 N 6 N a 6 0 N ~) ~) N 

Fu ran Thiophene Pyrrole Pyrazole imidazole Oxazole lsoxazole 
H 

0 ·s 
N'

8
'N ') s 

N'O'N N ~) NN Ii ( fl LI N-N LI 
lsothlazole Thiazole 1,2,5-Thiadiazole 1,2,3-Triazole 1,3,4-Thiadiazole Furazan 
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,SfJ 
N\L~ 

1,2,4-Thiadiazole 

. . ~ 

o=N''N 
Ben:zOtriazole 

.. · H 
,N}) 

N\L~ 
1,2,4-Tnazole 

.H 
,N~ 

!\{, It 
N-N 

Tetrazole 

/.o... /.s'N. N ... s ... N 
\\ ,!" \\ ,, \LN'' 
N-N N-N 

1,2,4-0xadiazole 1,3,4-0:ia:idiazole 1,2,3,4-0xatriazole 1,2,3,4-Thiatriazole 1,2,3,5-Thiatriazole 

N'O'N 
LN 

1,2,3,5-0xatriazole 

0 - 0 .0 

Pyridine Pyridazine 

CNN 
I 
N 

N N 0 

( 
~N t1' ~N 0-0 ~I 11·'~1 ~ .··r~ 
N~ N,N:? B . _...,,, 

1,2,3-Triazine 1,2.~TriaZine 1,2,4,5-Tetrazine Dibenzofuran 

ON~ 
. . H 

NAl:::-N 0 ··co· ()j v ~ ;, 
N~N 

-

Pyrimidine Pyrazine 1,3,5-Triazine lndolizine lndole 

H H 

00 co ()) ():; N:XN ~NH N. lt_~ 4 .b :::,.... . 
. N ·N 

lsoindole Benzofuran Benzothiophene · ·1H-tndazole Purine Qulnoline 

Benzimidazole Benzthiazole BenzolCSZ()le Pteridine Carbazole 

CON 

.b 

lsoquinoline Cinnoline Phthalazine Quinazoline Quinoxaline 1,8-Napthypyridine 

·cco~ ~ ~ ~N~· 
u ~uVI.....~ . N N 

Acridine Phenazine 

"Heteroaryloxy" is an oxygen radical having a heteroaryl substituent (i.e., -0-

10 heteroaryl). Preferred heteroaryloxy groups include (for example) pyridyloxy, furanyloxy, 

(thiophene)oxy, (oxazole)oxy, (thiazole)oxy, (isoxazole)oxy, pynnidinyloxy, pyrazinyloxy, 

and benzothiazolyloxy. 

"Heterocycloalkyl" is a saturated or unsaturated ring containing carbon atoms and 

from 1 to about 4 (preferably 1 to 3) heteroatoms in the ring. Heterocycloalkyl rings are 

1s not aromatic. Heterocycloalkyl rings are monocyclic, or are fused, bridged, or spiro 
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bicyclic ring systems. Monocyclic heterocycloalkyl rings contain from about 3 to about 9 
member atoms (carbon and heteroatoms), preferably from S to 7 member atoms, in the ring. 
Bicyclic heterocycloalkyl rings contain from 7 to 17 member atoms, preferably 7 to 12 
member atoms, in the ring. Bicyctic heterocycloalkyl rings contain from about 7 to 

s about 17 ring atoms, preferably from 7 to 12 ring atoms. Bicyclic heterocycloalkyl 
rings may be fused, spiro, or bridged ring systems. Preferred bicyclic heterocycloalkyl 
rings comprise s,., 6- or 7-membered rings fused to 5-, 6-, or 7-membered rings. 
Heterocycloalkyl rings may be wisubstituted or substituted with from 1 to 4 substituents on 
the ring. HeterOcycloalkyl may be substitu.ted with halo, cyano, hydroxy, carboxy; keto, 

10 thioketo, amino, acylamino, acyl, amido, alkyl, heteroalkyl, haloalkyl, phenyl, alkoxy, 
aryloxy or any combination thereof. Preferred substituents on heterocycloalkyl include 
halo and haloalkyl. Preferred heterocycloalkyl rings include, but are not limited to, the 
fo11owing: 

JS 

[:;o ~NH CT d'H 

H 

C) C) co 
Oxirane Aziridine Oxetane Azetidine Tetrahydrofuran Pyrrolidine 3H-lndole 

C°> (s Cs> c d N NH 0 s 
1,3-Dioxolane 1,2-Dithiolane 1,3-Dithiolane 4,5-Dihydroisoxazole 2,3-Dihydroisoxazole 

4,5-Dihydropyrazole lmldazolidine lndoline 2H-Pyrrole Phenoxazine 4H-Quinolizine 

~ 0 00 CNH 0 0 co 
Pyrazolidine 2H-Pyran 3,4-Dihydro-2H-pyran Tetrahydropyran 2H-Chromene 

~ 
H 

0 
0 

(0) 
N 
H 

CJ 
N 

Chromone Chroman Piperidine Morpholine 4H-1,3-0xazine 6H-1,3-0xazine 
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H 

0 CC) 
. N 

0 ():)() 
N N .. s _.& 

5,6-dihydro-4H-1,3-oxazine 4H-3, 1-benzoxazine Phenothiazine 1,3-Dioxane 
. H 

H N 
s (N) 0 CJ 0 q;_) cf J H s 

Cepham Piperazine Hexahydroa~epine 1,3-Dithiane 1,4-Dioxane Penem 

H .. H H 
H (Y° ~o (Yo ccro (N) . y Cs NH NH NH 

,& s 0 0 NH2 

Coumarin Thiomorpholine Uracil Thymine Cytosine Thiolane 

(s) 
H 

'O:NH ··Q:o (0) OH 
,& . . s s . 

·. 2,3-Dihydro-1H-lsoindole -Phthalan · .1 ;4-0xathiane • 1,4 .. Dlthiane hexahydro-Pyridazine 

~NH· 
~J . . ,, ~o 

.. 0 . 

· 1,2-Benzisothiazoline Benzylsuitam 

As used h~n. "mamm8lian metalloJ)rotease" referS to the proteases diSc:losed in 

the "Backgrowid" section of this application. The compounds of the present invention are 

preferably active against "niammalian metalloproteases", inc1uding any metal-containing 

(preferably zinc-containing) enzyme found in animal, preferably mamm~lian, sources 

10 capable Of catalyzing the breakdoWn of collagen, gelatin or proteoglycan under suitable 

assay conditions. Appr0priate assay conditions can be found, for example, in U.S. Patent 

No. 4,743,587, which references the procedure of Caviston, et al., Anal. Biochem. (1979) 

99:340-345; use of a synthetic substrate is described by Weingarten, H., et al., Biochem. 

Biopby. Res. Comm. (1984) 139:1184-1187. · See also Knight, C.G. et al., "A Novel 

1s Coumarin-Labelled Peptide for Sensitive Continuous Assays of the Matrix 

Metalloproteases", FEBS Letters· Vol. 296, pp~ 263-266 (1992). Any standard method for 

analyzing the breakdown of these structural proteins can, of course, be used. The present 

compounds are more preferably active against metalloprotease enzymes that are zinc­

containing proteases which are similar in structure to, for example, human stromelysin or 

i I 
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skin fibroblast collagenase. The abiiity of candidate compounds to inhibit metalloprotease 
activity can, of course, be tested in the assays described above. 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 

s used. 

"Spirocycle" is an alkyl or heteroalkyl diradical substituent of alkyl or heteroalkyl 
wherein said diradical substituent is attached geminally and wherein said diradical 
substituent forms a ring. said ring containing 4 to 8 member atoms (carbon or heteroatom), 
preferably S or 6 member atoms. 

10 While alkyl, heteroalkyl, cycloalkyl~ and heterocycloalkyl groups may be 

IS 

20 

substituted with hydroxy, amino, and amido groups as stated above, the following are not 
envisioned in the invention: 

1. Enols (OH attached to a carbon bearing a double bond). 
2. Amino groups attached to a carbon bearing a double bond (except for 

vinylogous amides). 

3. More than one hydroxy, amino, or amido attached to a single carbon (except 
where two nitrogen atoms are attached to a single carbon atom and an· three 
atoms are member atoms within a heterocycloallcyl ring). 

4. Hydroxy, amino, or aniido attached to a carbon that also has a heteroatom 
attached to it. 

5. Hydroxy, amino, or amido attached to a carbon that also has a halogen attached 
to it. 

A "pharmaceutically-acceptable salt" is a cationic salt formed at any acidic 
(e.g .• hydroxamic or carboxylic acid) group, or an anionic salt formed at any basic (e.g., 

2s amino) group. Many such salts are lmown in the art, as described in World Patent 
Publication 87/05297, Johnston et al., published September 11, 1987 incorporated by 
reference herein. Preferred cationic salts include the alkali metal salts (such as sodium 
and potassium), and alkaline earth metal salts (such as magnesium and calcium) and 
organic salts. Preferred anionic salts include the halides (such as chloride salts), 

30 sulfonates, carboxylates, phosphates, and the like. 

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 

Js such salts is within the purview of the skilled artisan's practice. 
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A "biohydrolyzal>le amide" is an an;iide of a hydroxamic acid-containing (i.e., R1 

in Formula (I) is -NHOH) metalloprotease inhibitor that does not interfere with .the 

inhibitory activity of the compound, or that is readily converted in 'Vivo by an animal, 

preferably a mammal, more preferably a human subject, to yield an active 

s metalloprotease inhibitor. Examples of such amide derivatives are alkoxyamides, where 

10 

the hydroxyl hydrogen Qf the hydroxamic acid of Formula (I) is replaced by an alkyl 

moiety, and acyloxyamides, where the' hydroxyl hydrogen is replaced by an acyl moiety 

. (i.e., R-C(=O)-). 

A ''biohydrolyzable hydroxy ini.id~" is an imide ofa hydroxamic acid..;containing 

metalloprotease inhibitor that does not interfere with the metalloprotease inhibitory 

activity ·of· these compounds, or that is readily converted in vivo. by an animal, 

preferably a mammal, more preferably a human subject to .. yield an active 

metalloprotease inhibitor. Examples of such imide derivatives are those where the amino · 

hydrogen of the hydroxamic acid of Fonrtula (I) is replaced by an acyl moiety (i.e., R-

u . C(=O}.). 

A "biohydrolyzable ester" is an ester of a: carboxylic acid-containing (i.e., R1 in 

Formula (l) is -OH) metalloprotease inhibitor that does not interfere· with the 

meta:lloprotease inhibitory· activity of these compounds or that is readily converted by· 

. an animal to yield an active metalloprotease inhibitor; · Such esters include lower alkyl 

20 esters, lower acyloxy-alkyl esters · · (sUch •··as · · · acetoxymethyl, acetoxyethyl, 

aminocarbonyloxymethyl, pivaloyloxymethyl and pivaloyloxyethyl esters), lactonyl esters · 

(such as phthalidyl and thiophthalidyl esters), lower alkox}'acyloxyalkyl esters (such as 

methoxycarbonyloxymethyl, ethoxycarbonyloxyethyl and.·. isopropoxycarbonyloxyethyl 

esters), alkoxyalkyl esters, choline esters and alkyl acyla:mino alkyl esters (such as 

2s . acetamidomethyl esters). 

A "solvate" is a complex formed by the combination of a solute (e.g., a 

metalloprotease inhibitor) and a solvent (e.g., water). See J. Honig et al., The Van 

Nostrand Chemist's Dictionary. p. 650 (1953). Pharmaceutically-acceptable solvents 

used according to this invention include those that. do not interfere with the biological 

30 activity of the metalloprotease inhibitor (e'.g., water, ethanol, acetic acid, N,N­

dimethylformamide and others known or readily determined by the skilled artisan). 

The terms "optical isomer", "stereoisomer", and "diastereomer" have the 

standard art recognized meanings (see, e.g., Hawley's Condensed Chemical Dictionarv, 

11th Ed.). The illustration of specific protected forms and other derivatives of the 

3s compounds of the instant invention is not intended to be limiting. The application of 

f I 
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other useful protecting groups; salt forms, etc. is within the ability· of the skilled 
artisan. 

II. Comnounds: 

The subject invention involves compounds of Formula (I): 

o~ J}:,._ 
RI Is~, w z 

x N, 2 
R3 .R 

CR5RS'1;-A-G R4 
(I) 

where X, W, Z, A, G, R 1
• R2

• R3
, R4

, R5
, Rs-and k have the meanings described above. The 

folJowing provides a description of particularly preferred moieties, but is not intended to .. 
limit the scope of the claims. 

X is selected from -OH and -NHOH. 
10 W is selected from -S-, -0-, -N(R33h -C(R33)=C(R33

)-, -N=C(R33
)-, and -N=N-; in a 

preferred_ embodiment, W is -S- or -C(R33)=C(R33
)-. Each R33 and R33

' is independently 
selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, aryl, heteroaryl, cycloalkyl, and 
heterocycloalkyl; preferably at least one of R33 and R33

' is hydrogen, more preferably both are 
hydrogen. 

is. R 1 is -(CR'R.6),-R34
• I is from Oto about 4, preferably 0 or 1, and more preferably 0 .. 

Each R6 and R6
' is independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, 

heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen, haloalkyl, hydroxy, and· 
alkoxy; preferably at least one of each R6 or R6

' is hydrogen, more preferably each R6 and 
R" is hydrogen. R34 is selected from hydrogen, hydroxyl, alkoxy, alkyl, alkenyl, alkynyl,. 

20 heteroalkyl, haloalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, and halogen; R34 is 
preferably hydrogen, alkyl, aryl, heteroaryl, or heterocycloalkyl, and more· preferably is 
hydrogen. 

R2 is -(CR7R)m-R35
• mis from 0 to about 4, preferably mis 0. Each R7 and R7 is 

independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl, 
2s cycloalkyl, heterocycloalkyl, halogen, haloalkyl, hydroxy. and alkoxy; preferably at least 

one of each R7 or R7
' is hydrogen, more preferably each R7 and R.,. is hydrogen. R35 is 

selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, aryl, heteroaryl, 
cycloalkyl, and heterocycloalkyl; R35 is preferably hydrogen or alkyl, more preferably 
hydrogen. 
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R3 is -(CR8R8)n-R'. n is from 0 to about 4, preferably n is 0 or 1. Each R8 and R" is 

independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl, 

cycloalkyl, heterocycloalkyl, halogen, haloalkyl, hydroxy, and alkoxy; preferably at least 

one of each R1 or R8
' is hydrogen, more preferably each R8 and R8

' is hydrogen. R9 is 

· s selected from hydrogen, hydroxyl, alkoxy, alkyl, alkenyl, alkynyl, aryloxy, heteroallcyl, 

heteroaryloxy, haloalkyl; cycloallcyl, heterocycloalkyl, aryl, heteroaryl, and halogen; R9 is 

preferably hydrogen, hydroxyl; alkoxy, alkyl, arylOxy, or aryl. 

· .. 
10 

R4 is -(CR1°R.10')z-A'-(CR10-R10"')0-R
11

• z is from 0 to about 4. A' is selected from a 

covalent bond, -0-, -S- and S02; o is from 0 tO about 4 and preferably is 0. Each R 10
, R 10', 

R1
0" and R10

"' is independently selected from hydrogen,. alkyl, alkenyl, alkynyl, aryl, 

heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, balogen, haloalkyl, hydroxy, and 

· · alkoxy. R11 is selected from hydrogen, alkyl,· alkenyl', alkynyl, heteroalkyl, haloalkyl, 

cycloalkyl, heterocycloalkyl, aryl, heteroaryl, and halogen; R11 is preferably hydrogen or 

lower alkyl. 

is Each R5 and R5
' is independently selected from hydrogen, alkyl, alkenyl, alkynyl, 

aryl, heteroalkyl, heteroaryl, cyclo_alkyl, heterocycloalkyl, halogen, haloalkyl, hydroxy, and · 

alkoxy; preferably at least one of each R5 or R5' is hydrogen,_more preferably each·R5.and 

RS' is hydrogen. 

k is from 0 to about 4; k is preferably 0 or l, more preferably 0. 

'20 A is selected from a cis double bond containing moiety, a trans ·double bond 

containing moiety, or a triple bond containing moiety, as follows: 

121 

R 
'c=c"' 

R12/ ' ' and -c=c-

R12 and R 12' each is independently selected from hydrogen, alkyl, alkenyl, alkynyl, 

haloalkyl, aryl, heteroalkyl, heteroaryl, heterocycloalkyl, cycloalkyl, halogen, and 

2s -CONR.13R13
'; preferred is where R12 and R12' each are hydrogen or lower alkyl. R13 and R13

' 

eaeh is independently selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, aryl, and 

heteroaryl; preferably hydrogen, lower alkyl or aryl. Alternatively, R13 and R13
', together 

with the nitrogen atom to which they are bonded, join to form an optionally substituted 

heterocyclic ring containing from S to 8 (preferably S or 6) ring atoms of which from 1 to 3 

30 (preferably 1 or 2) are heteroatoms. 

G is selected from hydrogen; -(CR14R14)P-R15
; -(CR16R.16'),-Y-(CR17R.17)r·R11

; -

CONR31R31·; and -(CR19R'11),-NR2°R20'. 

! I 
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When G is -{CR14R14')P-R15,p is from Oto about 4, preferably 0 to 2. Each R14 and 

R14
' is independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroalkyl, 

heteroaryl, ·cycloalkyl, heterocycloalkyl, halogen, haloalkyl, hydroxy, and a1koxy; 
preferably each R 14 is hydrogen and each R14

' is independently hydrogen or lower alkyl. R15 

s is selected from hydrogen, alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, 
and heteroarylalkyl, preferably alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, 
arylalkyl, and heteroarylallcyl. 

When G is -{CR16R.16')9-Y-(CR17R17),.-R18
, q is from 1 to about 4, preferably 1 to 2 

more preferably 1. r is from 0 to about 4, preferably 0 or 1. Each R 16
, R16', R 17

, and R17 is 
10 independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl, 

cycloalkyl, heterocycloalkyl, halogen, haloalkyl, hydroxy, and alkoxy; preferably each R16
, 

R 16', R17
, and R17 is hydrogen or lower alkyl. Y is selected from -0- and -S-. 'R18 is 

selected from hydrogen, hydroxyl, alkoxy, alkyl, heteroalkyl, haloalkyl, cycloalkyl, 
heterocycloalkyl, aryl, and heteroaryl; provided that when r-0, R18 is not hydroxyl or 

1s alkoxy. 

When G is -CONR37R37
, R37 and R37 each is independently selected from hydrogen, 

alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, aryl, heteroaryl, cycloalkyl; and 
heterocycloallcyl; preferably hydrogen, alkyl, heteroalk.yl, aryl or heteroaryl. Alternatively, 
R37 and R37

', together with the nitrogen atom to which they are bonded, join to form an 
20 optiona1ly substituted heterocyclic ring containing from 5 to 8 (preferably S or 6) : ring 

atoms of which from 1 to 3 (preferably I or 2) are heteroatoms. In a particularly preferred 
embodiment, R37 and R3r join to form a ring. 

When G is -{CR19R.19
) 8-NR2°R.20' sis from 1 to about 4, preferably s 1or2. Each R19 

and R 19
' is independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroalkyl, 

2s heteroaryl, cycloalkyl, heterocycloalkyl, halogen, haloalkyl, hydroxy, and alkoxy; 
preferably each R19 is hydrogen and each R 1

9' is independently hydrogen or lower alkyl; R20 

and R20' each is independently selected from: 

(a) hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, aryl, heteroaryl, 
cycloalkyl, and heterocycloalkyl; preferably alkyl or aryl; 

30 (b) -C(O)R21 where R21 is selected from hydrogen, alkyl, alkenyl, alkynyl, 

3S 

heteroalkyl, haloalkyl, aryl, heteroaryl, cycloalkyl, and heterocycloalkyl;· 
preferably lower alkyl, aryl or heteroaryl. Alternatively, R21 and R20

, together 
with the amide group to which they are bonded, may join to form an optiona11y 
substituted heterocyclic ring containing from 5 to 8 (preferably 5 or 6) ring 
atoms of which from 1 to 3 (preferably 1 or 2) are heteroatoms; 
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(c). ,..S02-(CR22R22),-R23 where tis from 0 to about 4,.preferably 0. EachR22 and 

R22' is independently selected from hydrogc=n, alkyl, alkenyl, alkynyl, aryl, 

heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen, haloalkyl, . 

hydroxy, and alkoxy; preferably hydrogen or lower alkyl. R23 is selected from 

alkyl, heteroalkyl, haloalkyl, aryl, heteroaryl, cycloalkyl, and heterocycloalkyl; 

preferably R23 is lower alkyl, aryl, or heteroaryl. Alternatively, R23 and R20, 

together With the sulfonamide group to which they are bonded, join to form an 

optionally s\Jbstituted heterocyclic ring containing from S to 8 (preferably S or 

6) ring atoms of which from 1 to 3 (preferably 1 or 2) are heteroatoms; 

10 (d) -C(O)NR24R24
' where R24 aild R24

'· are independently selected from hydrogen, . 

alkyl, alkenyl, alkynyl, haloalk.yl, hetl:'roalkyl, aryl, heteroaryl, cycloalkyl, and 

· heterocycloalkyl; preferably hydrogen or lower alkyl Alternatively, R24 and 

R24
', together with the nitrogen atom to which they are bonded, join to fonn an 

optionally substituted heterocyclfo ring containing from 5 to 8 (preferably S or 

u 6) ring atoms of which from 1 to 3 (preferably 1 or 2) are heteroatoms; and 

(e) -C(O)ORis.·where R25 is· selected from alkyl, alkenyl, alkynyl, heteroalkyl, 

haloalkyl, aryl~ heteroaryi, cycloalkyl, and heterocycloalkyl; preferably alkyl, 

arylorh~l. 

Alternatively R20 ·and R20
', together With the nitrogen atom to which they are 

20 bonded, join to form an optionally substituted heterocyclic ring containing from 5 to .8 

(preferably S or 6>°ring atoms of which from 1 to 3 (preferably 1 or 2) are heteroatoms. 

Z is selected from cycloalkyl and heterocycloalkyl; -D-(CR~26').,R27; 

E-J 

. AL~ CR36R36i.M-T 
NR~29'; and "- \ ,lw . 

When Z is cycloalkyl or heterocycloalkyl, preferred is where Z is an optionally 

2s substituted piperidine or piperazine. 

When Z is -D-(CR~26).,R27 u is from 0 to about 4, preferably 0 or 1. Dis selected 

from -C=C-, -CH=CH-, -N=N-, -0-, -S- and -802-. Preferred is where D is -C==C-, · 

-CH=CH-, -N=N-, -0- or -S-; more preferred is -C=C-, -CH=CH-, or -N=N-. Each R26 and 

R26
' each is independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroalkyl, 

.30 heteroaryl, cycloalkyl, heterocycloalky1, halogen, haloalkyl, hydroxy, and alkoxy 

preferably each R26 is hydrogen and each R26
' is independently hydrogen or lower alkyl. R27 

is selected from aryl, heteroaryl, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, 

11 
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heterocycloalkyl and · cycloalkyl; preferably R27 is aryl, heteroaryl, · heterocycloalkyl or 
cycloalkyl. However, if D is -C=C- or -CH=CH-, then R27 may also be selected from 
-CONR3R.21.' where (i) R28 and R28' are independently selected from hydrogen, alkyl, 
alkenyl, alkynyl, haloalkyl, heteroalkyl, aryl, heteroaryJ, cycloalkyl, and heterocycloalkyl, 

s or (ii) R28 and R28
', together with the nitrogen atom to which they are bonded, join to fonn 

an optionally substituted heterocyclic ring containing from 5 to 8 (preferably 5 or 6) ring 
atoms of which from 1 to 3 (preferably l or 2) are heteroatoms. 

When Z is -NR29R2
", R29 and R29

' each is independently selected from hydrogen, 
alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyJ, aryl, heteroaryl, cycloaJkyl, heteroaJkyl, and· 

10 -C(O)-Q-(CR31'R.30').,R.31
; preferably R29 and R29' each is hydrogen, alkyl or aryl. When R29 

and/or R29' is -C(O)-Q-(CR3°R.3°},,R31
, vis from 0 to about 4; vis preferably 0 or 1. Q is 

selected from a covalent bond and -NR32
-; Q is preferably a covalent bond. Each R30 and 

R3
D' is independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroalkyl, 

heteioaryl, cycloalkyJ, heterocycloalkyl, halogen, ha1oa1kyl, hydroxy, and alkoxy; 
1s preferably each R30 is hydrogen and each R3

0' is independently hydrogen or lower alkyl. R31 

and R32 (i) each is independently selected from hydrogen, alkyl, alk.enyl, aJkynyl, 
heteroalkyl, haJoalkyl, aryl, heteroaryl, cycloalkyl, and heterocycloalkyl, or (ii) R31 and R32

, 

together with the nitrogen atom to which they are bonded, join to form an optionally 
substituted heterocyclic ring containing from S to 8 (preferably S or 6) ring atoms of which 

20 from 1 to 3 (preferably 1 or 2) are heteroatoms; preferably R31 is alkyl, aryl, heteroaryl, 
cycloalkyl or heterocycloalkyl. Alternatively, R29 and R32

, together with the nitrogen atoms ·. 
to which they are bonded, join to form an optionally substituted heterocyclic ring . 
containing from 5 to 8 ring atoms of which from 1to3 are heteroatoms. 

Alternatively, R29 and R2P', together with the nitrogen atom to which they are 
2s bonded, join to form an optionally substituted heterocyclic ring containing from S to 8 

(preferably 5 or 6) ring atoms of which from 1 to 3 (preferably 1 or 2) are heteroatoms. 
E-J 
ll ~ 

/'.L' \CR.36R36t-M-T 
When Z is w (referred to herein as Formula (A)). E 

and J are independently selected from -CH- and -N-; preferred is where E is -CH and J is 
-CH. L is selected from -S-, -0-, -N(R38

)-, -C(R.38}=C(R38
)-, -N=C(R38)-, and -N=N-; 

30 preferably Lis -N=C(R38
)- or -C(R.38)=C(R.38')-. R31 and R3r each is independently selected 

from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, aryl, heteroaryl, cycloalkyl, and 
heterocycloalkyl; preferably hydrogen or lower alkyl. w is from 0 to about 4, preferably 0 



W000/51975 PCT/US00/05162 

-22-

or 1. Each R36 and R36
' is independently selected :from hydrogen, alkyl, alkenyl, alkynyl, 

aryl, heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen, haloalkyl, hydroxy,·and 

alkoxy; preferably each R36 is hydrogen and. each R36
' is independently hydrogen ·or lower 

alkyl Mis selected from a covalent bond, -0-, -SO"-' '.'C(O)-, ~O)NR39-, -NR39
-, and-

s NR39C(O)-; preferably Mis -0-, -S-, SOt'.• -C(O)NR39
-, -NR39

-, and -NR39C(O)-; 

more preferably M is -0-. x is from 0 1:o 2. R39 is selected from hydrogen, alkyl, alken.yl, 

alkynyl, aryl, heteroaryl, heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, and 

haloalkyl;. R39 is preferably 10~ alkyl or aryl. T is -(CR~40'),-R41 • y is from 0 to 

about 4, preferably 0 or 1. Each R40 and R40
' is independently selected from hydrogen, 

10 alkyl, alkenyl, alk:ynyl, aryl, heteroalk:yl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen, 

haloalkyl, hydroxy, alko~y and aryloxy preferably each R40 is hydrogen and each R4
0' is 

independently hydrogen ()f lower alkyl. R41 is selected from hyQ!ogen, alkyl, alkenyl, . 

alkynyl, halogen, heteroallcyl, haloalkyl, ary1, heteroaryl, cycloalk:yl, and heterocycloalkyl; 

preferably R41 is lower alkyl or aryl. Alternatively, R39 and R41, together with the atoms to 

IS which they are bond~, join to fonn an optionally substituted heterocyclic ring containing 

from 5 to 8 (preferably S·or 6) atoms of~hich 1to3 (~ef~bly l or 2) are heteroatoms. 

· Alternatively~ R38 and R41
, together with the atoms to which they are bonded, join to fonn 

· an optionally substitUted heterticyclic ring containing froni S to 8 (pfeferably S or 6) atoms 

of ~hich 1 to 3 (preferably 1 ·or 2) areheteroatOms .. 

20 m. COJJ1Pmmd Preoaration: 

The comP<>unds .of the invention can be prepared usfug a variety of procedures. 
. ' . 

The starting materials used in prq:>aring the compounds of the invention are known, 

made by known methods, or are commercially available, Particularly preferred syntheses 

are described in the following' general reaction schemes. (The R groups used to illustrate 

~s the reaction schemes do not necessarily correlate to the respective R groups used describe 

the various aspects of the Formula I compowids. That is, for example, R1 in Formula (I) 

does not represent the same moiety as R1 here.) Specific examples for making the 

compounds of the present invention are set forth in Section VIIl, below. 

Scheme 1 

i I 
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I 

Me 

Sle 1 

In Scheme 1, the acetate Sia depicted as starting material can be prepared from 
commercially available sources and converted to various alkenyl- and alkynyl-methyl 

s derivatives such as Slb as described in Tetrahedron Lett. 1994, 35 (22), 3669. These 
alkenes and alkynes can then be further functionalized using any of the methods lmown to 
artisans skilled in the art which allow manipulations of such moieties. One preferred 
method includes a Mannich type process to provide aminomethyl compounds of type Sic. 

Another preferred process includes, but is not limited to, metal catalyzed coupling 
10 reactions well lmown to the skilled artisan which provide a wide range of functionalities 

{Sld) including aromatic and heteroaromatic rings, as well as olefin-containing. 
substituents. 

The amino functionality contained in the alkenes or alkynes of choice can be 
deprotected and then acylated using methods well known to the skilled artisan. Such a 

1s process can be used to access a wide range of functionalities incl~ but not limited to 
amides, ureas, carbamates or sulfonamides such as Ste depicted in Scheme 1. These acyl 
type derivatives can again be further :functionalized using well Jmown methods if desired. 

20 

If desired, the ester functionality in compounds of type Ste can be transesterified,. 
saponified to an acid or treated with basic hydroxyl amine to give hydroxamic acid. 

Scheme2 
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Slb 

Slg. 

The epoxide S2a depicted as starting material is available in both enantiomeric 

forms from commercial sources with R2 present as a variety of removable protecting 

groups. Nucleophillic opening of this epoxide with alkynyl lithium nucleophiles is well 

s lmown and provides compounds of type S2c. Many other alkyl, alkenyl, aryl, and 

heteroaryl anion nucleophiles as well as moieties contain~g heteroatom nucleophiles are 

well known to open epoxi~ in a similar manner and any of these can be used to derivatise 

the system similarly. 

Replacement of the hydroxyl group in S2c with an amino moiety can be 

10 accomplished according to a number of well lmown protocols including a Mitsunobu 
. . . . . 

inversion with phthalimide to give S2d followed by decomposition with hydrazine to give · 

· the free amine S2e. 

Compmmds of this invention then can be accessed by first sulforiylating the free 

amine. The resulting sulfonamide can then be further manipulated to give more complex 

1s forms of S2f. Finally, the R2 protecting group is removed and the resulting primary !tlcohol . 

transformed to the carboxylic acid derivative of choice via any of the well known oxidative 

methods including Janes oxidation to give S2g. 

Scheme3 

i I 
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Nucleophillic additions of the anion generated from amino acid condensate S3a 
into various nucleophiles such as S3b are a well lmown method for generating amino acids · 

s of type S3d in an asymmetric way (Svnthesis of Optically Active a-Amino Acids. Robert 
M. Williams; Pergamon Press, New York, 1989). These can then be functionalized 
according to known methods and carried forward as described above to generate a variety 
of compowds which fall within the scope of this invention. 

IO 

Scheroe4 

~Toe )vToc NH 

kI; .H NH 
S4a 

"/~ 
+ .. ~~ H~~ 

S4b S4c Rz S4d 

The esters of allylic alcohols and Boc-Glycein can be coupled according to lmown 
methods to give esters of type S4c. When treated with two equivalents of strong base in the 
presence of certain bidentate chelating agents such as zn-, these molecules undergo a 

1s Claisen rearrangement to give ainino acids of type S4d which can then be functionalized 
according to known methods and then carried forward to generate a variety of compounds 
which fall within the scope of tills invention (Synlett, 1996, 975). 

A variety of compounds can be generated in a similar fashion, using the guidance 
of the schemes above. 

20 It is recognized that it is preferable to use a protecting group for any reactive 
functionality such as a carboxyl, hydroxyl and the like, during the formation of the 
sultamester. This is standard practice, well within the normal practice of the skilled artisan. 
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Jn the above sch~e. where R is alkoxy or alkylthio, the corresponding hydroxy or 

thiol compounds are derived from the final compounds by using a standard dealkylating 

procedure (Bhatt, et al., ncleavage ofEthers", Svnthesis, 1983, pp. 249-281). 

These steps may be varied to increase yield of desired product. The. skilled artisan 

s will recognize the judicious choice of reactants, solvents, and temperatures is an important 

component in any su~essful synthesis. Determination of optimal conditions, etc. is 

routine. Thus the skilled artisan can make a variety of compounds using the guidance of 

the schemes above. ·. 

It is ti?Cognized that the skilled arti_san in the art of organic chemistry can readily 

10 .. carry out standard manipulations of organic compounds without further direction; that is, it 

is weU within the scop~ and practice of the skilled artisan to carry out such manipulations. 

These include, but are not limited to, reduction of carbonyl compmmds to their 

corresponding alcohols, oxidations of hydroxyls · and the like, acylations, ar0matic 
. . . . . : 

substitutions, both electrophilic and nucleopliilic, etherifications, esterification and 

lS ·. saponification and ·the like. ~mples of these rilanipulati~ns are discussed'in standard 

.· · texts ~uch as M~rch, Advanced ·Organic Chemistry · {Wiley}, Carey and Sundberg, 

; Ad~anced. Organic C:bemistrv(Vot 2) and oiherart iliat the skilled artisan is aware or. 

The skilled artisan will also readily ·appre~iate that ~ertain reactions are best carried 

out when another pot~tially reactive furlctiomuity on the molecule is masked Or protected,' 

20 .· thu~ avoiding any undesirable ·side reactions and/or in~easing the yield of the reaction. 

Often the skilled artisan utilizes protecting groups to accomplish such increased fields or to 

avoid the undesired reactions. These reacti~ns are f~und in .the literature and aie also well 

within the scope of the skilled artisan. Examples of many .of these manipulations can be 

found for example in T. Greene, Protecting Grouos in Organic Svnthesis. Of course, amino 

2s · acids used as starting materials with reactive side chains are preferably blocked to prevent 

Wldesired side reactions. 

The compounds of the invention may have one or more chiral centers. As a result, 

one may selectively prepare one optical isomer, including diastereomer and enantiomer, 

over another, for example by chiral starting materials, catalysts or.solvents, or may prepare 

30 both stereoisomers or both optical isomers, including diastereomers and enantiomers at 

once (a racemic mixture). Since the compounds of the invention may exist as racemic 

mixtures, mixtures of optical isomers, including diastereomers and enantiomers, or 

stereoisomers may be separated using known methods, such as chiral salts, chiral 

chromatography and the like. 

i I 
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In addition. it is recognized that one optical isomer, including diastereomer and 
enantiomer, or stereoisomer may have favorable properties over the other. Thus when 
disclosing and claiming the invention, when one racemic mixture is disclosed, it is clearly 
contemplated that both optical isomers, including diastereomers and enantiomers, or 

s stereoisomers substantially free of the other are disclosed and claimed as well. 

IV. Methods of use: 

Metalloproteases (MPs) found in the body operate, in part, 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 

10 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 opthalmic diseases; degenerative · 

is diseases,. such as arthritis, multiple sclerosis and the like; and metastasis or mobility of 
tissues in the body; or (2) remodeling of tissues including cardiac disease, fibrotic disease, 
scarring, benign hyperplasia, and the like. 

The compounds of the present invention prevent or treat disorders, diseases and/or 
unwanted conditions which are characterized by unwanted or elevated activity by MPs. For 

20 example, the compounds can be used to inhibit MPs which: 

25 

1. destroy structural proteins (ie. the proteins that maintain tissue stability and 
structure); 

2. interfere in inter/intracellular signaling, including those implicated in cytokine up­
regulation, and/or cytokine processing and/or inflammation, tissue degradation and 
other maladies [Mohler KM, et al, Nature 370 (1994) 218-220, Gearing AJH, et al, 
Nature 370 (1994) 555-557 McGeehan GM, et al, Nature 370 (1994) 558-561]; 
and 

3. facilitate processes which are lllldesired in the subject being treated, for example, 
the processes of spenn maturation, egg fertilization and the like. 

30 As used herein, an "MP related disorder" or "MP related disease" is one that 

3S 

involves unwanted or elevated MP activity in the biological manifestation of the disease or 
disorder; in the biological cascade leading to the disorder; or as a symptom of the disorder. 
This "involvement" of the MP includes: 

1. The unwanted or elevated MP activity as a ••cause" of the disorder or biological 
manifestation, whether the activity is elevated genetically, by infection, by 
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aut,oimmunity, trauma, biomechanical causes, lifestyle [e.g. obesity] or by some 

other cause; 

2. The MP as part of the observable manifestation of the disease or disorder. That is, 

the disease or disorder is measurable in terms of.the :iilcreased MP activity. From a 

clinical standpoint, unwanted or elevated MP .levels indicate the disease, however, 

MPs need not be the "hallmark" of the disease or disorder; or 

3. The unwanted or elevated MP activity is part of the biochemical or cellular cascade 

that results orrelates to the disease or disorder. In this respect, inhibition of the MP 

activity interrupts the cascade, and ~:us controls the disease. 

The term "treatment" is used herein to mean that, at a minimum, administration of 

a compound of the present invention mitigates a disease associated with unwanted or 

elevated MP activity in a mammalian subject. preferably in humans. Thus, ·the term 

"treatment" includes: preventing an MP-mediated disease from occurring in a mammal, 

particularly when the manUnal is predispos~ to acquiring the dtsease, but has not yet been 

is · diagnosed with the disease; inhibiting the MP-mediated disease; and/or alleviating . or 

reversing the· MP-mediated disease. Insofar as the m~thods of the present invention ate 

.,directed to preventing disease states assOciated with unwanted MP activity, it is understood· 

'that the term "prevent'' does not require that the dise&Se.state be completely thwarted. (See 

Webster's Ninth Co1legiate Dictionary.) Rather, a8 used herein, the temi preventing refers 

20' to the ability ofthe'skilled artisan to identify a pOpulation that is susceptible to MP-related 

disorders, such that administration of the compoilnds of the present invention may· occur 

prior to onset of the disease. The term does not imply that the disease state be completely 

·avoided. For example, osteoarthritis (OA) is the most common rhueumatological disease 

with some joint changes radiologically detectable in 80% of people over 55 years of age. 

2s Fife,' R.S., ''A Short History of Osteoarthriiis", Osteoarthritis: Diagiiosis and 

Medical/Surgical Management, R.W. Moskowitz, D.S. Howell, V.M. Goldberg and H.J. 

Mankin Eds., p 11-14 (1992). A common risk factor that increases the incidence of OA is 

traumatic injury of the joint. Surgical removal of the menisc:uS following lmee injury 

increases the risk of radiographically detectable OA and this risk increases with time. 

30 Roos, H et al. "Knee Osteoarthritis After Menisectomy: Prevalence of Radiographic 

Changes After Twenty-one Years, Compared with Matched Controls." Arthritis Rheum., 

Vol. 41, pp 687-693; Roos, H et al. "Osteoarthritis of the Knee After Injury to the Anterior 

Cruciate Ligament or Meniscus: The Influence of Time and Age." Osteoarthritis 

Cartilege., Vol. 3, pp 261-267 (1995). Thus, this patient population is identifiable and 

! I 
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could receive administration of a compmmd of the present invention before progression of 
the disease. Thus, progression of OA in such individuals would be "prevented". 

Advantageously, many MPs are not distributed evenly throughout the body. Thus, 
the distribution of MPs expressed in various tissues are often speeific to those tissues. For:-

s . example, the distribution of metalloproteases implicated in the breakdown of tissues in the· 
joints is not the same as the distribution of metalloproteases found in other tissues. Though 
not essential for activity or efficacy, certain diseases, disorders, and wiwanted conditions 
preferably are treated with compounds that act on specific MPs fowid in the affected tiSsnes 
or regions of the body. For example, a ~mpowid which displays a higher degree of 

. 10 affinity and inhibition for an MP found in the joints (e.g. chondrocytes) would be preferred 
for treatment of a disease, disorder, or unwanted condition found there than other 
compounds which are less specific. 

In addition, certain inhibitors are more bioavailable to certain tissues than others. 
Choosing an MP inhibitor which is more bioavailable to a certain tissue and which acts on 

1s the specific MPs found in that tissue, provides for specific treatment of the disease, 
disorder, or unwanted .condition. For example, compounds of this invention vary in their 
ability to penetrate into the central nervous system. Thus, compounds may be selected· to 
produce effects mediated through MPs found specifically outside the central nervous 
system. 

20 Determination of the specificity of an inhibitor of a specific MP is within the skill 
of the artisan in that field. Appropriate assay conditions can be fowid in the litemtUre. 
Specifically, assays are lmown for stromelysin and collagenase. For example, U.S. Pat. No. 
4,743,587 references the procedure of Cawston, et al., Anal Biochem (1979) 99:340-345. 
See also, Knight, C.G. et al., "A Novel Coumarin-Labelled Peptide for Sensitive 

2s Continuous Assays of the Matrix Metalloproteases", FEBS Letters, Vol. 296, pp. 263:..266 
(1992). The use of a synthetic substrate in an assay is described by Weingarten, H., et at, 
Biochem Biophy Res Comm (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 inhibit metalloprotease activity can, of course, be tested in 

30 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 compowids 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 

3s pharmacology would desire. It is immediately apparent to the skilled artisan that preferred 
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routes of administratioo 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 

s the MP inhibitor directly to the affected area for many diseases, disorders, or unwanted 

conditions. For example, it may be advantageous to administer MP inhibitors directly to 

the area of the disease, disorder, or unwanted condition such as in the area affected by 

surgical trauma (e. g., angioplasty), scarring, buming (e.g., topical to the skin), or for 

opthalmic and periodontal indications. 

JO Because the remodeling of bone involves MPs,. the compounds ofthe·invention are 

useful in preventing prostheSis looseni.ng. It is lmown in the art that over time prostheses 

· loosen, become painful, and may result in further bone injury, thus demanding replacement. · 

The need for replacement of such prostheses includes those such as in, joint replacements 

(for example hip, lmee and shoulder replacements), dental prosthesis, including dentures, 

is bridges and prosthesis secured to the maxilla and/or mandible. 

MPs are also active in remodeling of the cardiovascular system (for example, in • 

congestive heart failure).. It has been suggested that one of the reasons angioplastY has a 

higher than expected long term failure rate (reclosure over time) is that MP activitY is not 

deSired or is elevated in response to what may be recognized by the body as "injury" to the.· 

20 basement membrane of the vessel. Thus regulation of MP activity in indications such as 

dilated cardiomyopathy,. congestiv~ heart failure, atherosclerosis, plaque rupture, 

reperfusion injury, ischemia, chronic obstructive pulmonary disease, angioplasty reSten()sis · 

and aortic aneurysm may increase long term success of any other treatment, or may be a 

treatment in itself. 

25 .In skin care, td}ls are implicated in tlie remodeling or "turnover" of skin. · As a 

result, the regulation of MPs ·improves treatment of skin conditions . including but iiot . 

limited to, wrinkle repair, regulation and prevention 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-

30 exposure treatment to prevent ultaviolet damage and/or during or after exposure to prevent 

or minimize post-exposure damage. In.addition, MPs are implicated in skin disorders and 

dise1'.l5es related to abnormal tissues that result from abnormal turnover, which includes 

metalloprotease 1;1ctivity, such as epidermolysis bultosa, psoriasis, scleroderma and atopic 

dermatitis. The compounds of the invention are also useful for treating the consequences of · 

35 "normal" injwy to the skin including scarring or "contraction" of tissue, for example, 

i I 
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foUowing burns; MP inhibition is also useful in smgical procedures involving the skin for 
prevention of -·scarring, and promotion of normal tissue growth including in such 
app1ications-as limb reattachment and refractory surgery (whether by laser or incision). 

In addition, MPs are related to disorders involving irregular remodeling of other 
s tissues, such as bone, for example, in otosclerosis and/or osteoporosis, or for specific 

organs, such as in liver cirrhosis and fibrotic lung disease. Similarly in diseases such as 
multiple sclerosis, MPs may be involved in the irregular modeling of blood brain barrier · 
and/or myelin sheaths of nervous tissue. Thwi regulating MP activity may be used as a 
strategy in treating, preventing. and controll~g such diseases. 

10 MPs are also thought to be involved in many infections, including cytomegalovirus 
[CMV]; retinitis; HIV, and the resulting syndrome, AIDS. 

MPs may also be involved in extra vascularization where surrounding tissue needs 
to be broken down to allow new blood vessels such as in angiofibroma and hemangioma. 

Since MPs break down the extracellular matrix, it is contemplated that inhibitors of 
is these enzymes can be used as birth control agents, for example in preventing· owlatlon, in 

preventing penetration of the sperm into and through the extracellular milieu of the ovum.· 
implantation of the fertilized ovum and in preventing sperm maturation. 

20 

25 

In addition they are also contemplated to be useful in preventing or stopping 
premature labor and delivery. 

Since MPs are implicated in the inflammatory response and in the processing of 
cytokines, the compounds are also useful as anti-inflammatories, for 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 arid cytoldne 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 spondylitis, and autoimmune keratitis. · 
Sometimes the side effects of autoimmune therapy result in exacerbation of other 

30 conditions mediated by MPs, here MP inhibitor therapy is effective as wel1, for example, in 
autoimmune-therapy-induced fibrosis. 

In addition, other fibrotic diseases lend themselves to this type of therapy, 
including pulmonary disease, bronchitis, emphysema, cystic fibrosis, acute respiratory 
distress syndrome (especially the acute phase response). 
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Where MPs are implicated in the undesired brea1cdown of tissue by exogenous 

.agents, these can be treated with MP inhibitors. For example, they are effective as rattle 

snake bite antidote, as anti'."vessicants, in treating allergic inflammation, septicemia .and 

shock. In addition, they are useful as antiparasitics (e.g., in malaria) and antiinfectives. For 

s example, they are thought to be useful in treating or preventing viral infection, including 

infection which would result in herpes, "cold" (e.g., rhi11oviral infection), meningitis, 

hepatitis, HIV infection ~d AIDS. 

MP inhibitors are also thought to be useful in . treating Alzheimer's disease, 

amyotrophic lateral sclerosis· (ALS), musc~tar dystrophy, complications resulting from or 

10 arising out of diabetes, especially those in\rolving.loss of tissue viability, coagulation, Graft 

·vs. Host disease, leukemia, cachexia, anorexia, proteiriliria, and perhaps regulation of hair 

grOwth. 

For some diseases, conditions or disorders MP inhibition is contemplated to be a 

preferred method of treatment. Such diseases, conditions ~r disorders include, arthritis 

is (iricluding osteoarthritis and rhetimatoid arthritis), cancer (especially the prevention or 

arrest of tumor growth'ari.d metastasis)~ i:>cUlar disorders :(especially corneal ulceration; lack 

of corneal healing, mac~lar degeneration, 'and pterygi:um), and gum disease (especially 

periodontal disease, and ghlgivitls) 

Compounds preferred for, but not ~ited to,· tbe treatment of arthritis (including 

20 osteoarthritis and rheumatoid ·arthritis) are those· compounds that are selective for the 

matrix metalloprotea~s and the disintegrin metalloproteases. 

Compounds preferred for, but not limited to, th.e treatment of cancer (especially the 

prevention or arrest of tumor growth and metastasis) are those compounds that 

preferentially inhibit gelatinases or type IV collagenases. 

2s Compounds preferred for, but not limited to, the treatment of ocular disorders 

(especially corneal ulc~tion, lack of corneal healing, macular degeneration, and 

pterygium) are those compounds that broadly inhibit metalloproteases. Preferably these 

compounds are administered topically, more preferably as a drop or gel. 

Compounds preferred for, but not limited to, the treatment of gum disease 

30 (especially periodontal disease, and gingivitis) are those compounds that preferentially 

inhibit collagenases. 

V. Compositions: 

The compositions of the invention comprise: 

(a) a safe and effective amount of a compo~d of the invention; and 

35 (b) a phannaceutically-acceptable carrier. 

! I 
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As discussed above, numerous diseases are known to be mediated by excess or 
undesired metalloprotease activity. These include tuinor metastasis, osteoarthritis, 
rheumatoid arthritis, skin inflammation, ulcerations, particularly of the cornea, reaction to 
infection, periodontitis and the like. Thus, the compounds of the invention are useful in 

s therapy with regard to conditions involving this unwanted activity. 

10 

The invention compounds can therefore be fonnulated into pharmaceutical 
compositions for use in treatment or prophylaxis of these conditions. Standard 
phannaceuticalfonnulation techniques are used, such as those disclosed in Remington's 
Pbannaceµtical Sciences. Mack Publishing ~ompany, Easton, Pa., latest edition. 

A "safe and effective 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 response), commensurate with a reasonable 
benefit/risk ratio when used in the manner of this invention. The specific· "safe and· 

is 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. 

20 In addition to the subject compound, the compositions of the subject invention 
contain a phamlaceutically-acceptable carrier. The tenn "pharmaceutically-acceptable 
carrier", as used herein, means one or more compatible solid or liquid filler diltients or 
encapsulating substances which are suitable for administration to an animal, preferably a 
mammal, more preferably a human. The tenn "compatible", as used herein, means that the 

2s components of the composition are capable of being commingled with the subject 
compound, and with each other, in a manner such that thereis no interaction which would ·. 
substantially reduce the pharmaceutical efficacy of the composition under ordinary use 
situations. Pharmaceutically-acceptable carriers must, of course, be of sufficiently high 
purity and sufficiently low toxicity to render theni suitable for administration to the animal; 

Jo preferably a mammal, more preferably a human being treated. 
Some examples of substances which can serve as pharmaceutically-acceptable 

earners or components thereof are sugars, such as lactose, glucose and sucrose; starches, 
such as corn starch and potato starch; cellulose and its derivatives, such as sodium 
carboxymethyl cellulose, ethyl cellulose, and methyl cellulose; powdered tragacanth; malt; 

3s gelatin; talc; solid lubricants, such as stearic acid and magnesium stearate; calcium sulfate; 
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vegetable oils, such as·peanut oil, cottonseed.oil, sesame oil, olive oil, com oil and oil of 

theobroma; polyols such as propylene glycol, glycerine, . sorbitol, mannitol, and 

polyethylene. glycol; alginic acid; emulsifiers, such as the Tweens®; ·wetting agents, such 

sodium· lauryl sulfate; colOring agents; flavoring agents; tableting agents, stabilizers; 

s · antioxidants; preservatives;; pyrogen-free water; isotonic saline; and phosphate buffer 

solutions. 

The choice of a pharmaceutically-acceptable carrier to be used in conjunction with 

the subject compound is basically determined by the . way the compound is to be 

administered. 

10 . . If the subject compound is to be injected, the preferred phannaceutically-

acceptable carrier is sterile, physiologicahaline, with 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 

. 1s sulfate, vegetable oils, S}'Ilthetic oils, polyolS, alginic acid, phosphate buffer solutions, 

20 

2S 

· emulsifiers, isotonic saline, and pyrogen-free water. ·;Preferred carriers for parenteral 

:administration include propylene glycol, ethyl ·oleate; pytrolidone, ethanol, and sesame . ·· 

oil. Preferably, the phamiaceutically-acceptabie. carrier;; in compositions for parenteral ·· 

administration, comprises at least about 90% by weight of the total composition; 

The compositions .. of this invention are· preferably provided ·in 1Jnit dosage 

. form. As used herein, a. "unit dosage forin" is a composition ·Of this invention 

'.cont.aining an amount of a Formula (I) compound that is suitable for administration to 

an !lllimal, -preferably a mammal; more preferably. a human subject,, in a single dose, 

·according to good medical practice. These compositions preferably contain from about 

5 mg (milligrams)- to about 1000 mg, more preferably from about 10 mg· to about 

500 ing, more preferably from about 10 mg to about 300 mg, of a Formula (I) 

compound. 

The compositions of this invention may be in any of a variety ·of forms, 

suitable (for example) . for oral, rectal, topical, . nasal, ocular or parenteral 

. 30 administration. Depending upon. the particular route of administration desired, a· 

variety of pharmaceutically-acceptable carriers well-known in the art may be used. 

These. include solid or liquid fillers, diluents, hydrotropes, surface-active agents, and 

encapsulating substances. Optional pharmaceutically.,.active materials may be 

included, which do not substantially interfere with the . inhibitory activity of the 

35 Formula (I) compound. The amount of carrier employed in conjunction with the 

i I 
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Formula (I) compound is sufficient to provide a practical quantity of material for 
administration per unit dose of the Formula (I) compound. Techniques and 
compositions for making dosage forms useful in the methods of this invention are 
described in the following references, aU incorporated by reference herein: Modem 

s Pharmaceutics, Chapters 9 and 10 {Banker & Rhodes,· editors, 1979); Lieberman et al., 
Pharmaceutical Dosage Forms: Tablets (1981); and Ansel, Introduction to 
Pharmaceutical Dosage Forms 2d Edition (1976). 

Various oral dosage forms can be used, including such solid forms as tablets, 
capsules, granules and bulk powders. Th~se oral forms comprise a safe and effective 

10 amount, usually at least about 5%, and preferably from about 25% to about 50%, of the 
Formula (I) compound. Tablets can be compressed, tablet triturates, enteric-coated, 
sugar-coated, film-coated, or multiple-compressed, containing suitable binders, 
lubricants, diluents, disintegrating agents, coloring agents, flavoring agents, ·flow.:. 
inducing agents, and melting agents. Liquid oral dosage forms include aqueous 

is solutions, emulsions, suspensions, solutions and/or suspensions reconstituted from 
non-effervescent granules, and effervescent preparations reconstituted from 
effervescent granules, containing suitable solvents, preservatives, emulsifying agents, 
suspending agents; diluents, sweeteners, melting agents, coloring agents and flavoring 
agents. 

20 The pharmaceuticaJly-acceptable carrier suitable for the preparation of wit dosage 
forms for peroral administration are well-lmown in the art. Tablets typically comprise 
conventional pharmaceutically-compatible adjuvants as inert diluents, such as calcium 
carbonate, sodium carbonate, mannitol, lactose and cellulose; binders such as starch, gelatin 
and sucrose; disintegrants such as starch, alginic acid and croscarmelose; lubricants such as 

2s magnesium stearate, stearic acid and talc .. Glidants such as silicon dioxide can be used to 
improve flow characteristics of the powder mixture. Coloring agents, such as the FD&C 
dyes, can be added for appearance. Sweeteners and flavoring agents, such as aspartame, 
saccharin, menthol, peppermint, and fruit flavors, are useful adjuvants for chewable tablets. 
Capsules typically comprise one or more solid diluents disclosed above. The selection of 

30 carrier components depends on secondary considerations like taste, cost, and shelf stability, 
which are not critical for the purposes of the subject invention, and can be readily made by 
a person skilled in the art. 

PeroraJ compositions also include liquid solutions, emulsions, suspensions, and the 
like. The pharmaceutically-acceptable carriers suitable for preparation of such 

3s compositions are weJl lmown in the art. Typical components of carriers for syrups, elixirs, 
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emulsions and suspensitms include ethanol, glycerol, propylene glycol, polyethylene 

glycol, liquid sucrose, sorbitol and water. For. a suspension, typical suspending agents 

include methyl cellulose, sodium carboxymethyl cellulose, Ayicel" RC-591~ tragacanth and 

sodium alginate; typical wetting agents include lecithin and polysorbate 80; and typical 

s 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 
. . . . 

10 gastrointestinal tract in the·vicinity of the desired topical application, or at various times to 

extend the desired action.. Such· dosage forms typically include, but are not limited to, one 

or more of cellulose acetate phthalate, polyvinylacetate phthalate, hydroxypropyl methyl 

cellulose phthalate, ·ethyl cellulose, Eudragit" coatings, waxes .and shellac. 

. _15 

Compositions of the subject invention may optiona11y mclude other drug actives. 

Other compositions useful.for attaining systemic delivery of the subjectcompoWlds · 

· include sublingual, buccal and nasal· dosage forms. ·Such compositions typically comprise· 

· one or more of soluble filler substances such as sucrose, sorbitol and mannitol; and binders .· · 

. such as acacia, microcrystalline cellulose, carboxymethyl cellulose and. hydroxypropyl 

. methyl cellulose. Glidants, lubricants, sweeteners, colorants, antioxidants and tlavotjng 

. 20 . agents disclosed above may also be included. 

The compositions of this invention can also be administered topically to a · 

· subject, e.g., by the direct laying on or spreading of the .. composition on the epidermal. · 

or epithelial tissue of the subject, or transdermally via a •''patch". Such compositions 

include, for example, lotions, creams, solutions, gels and solids. These topical 

25 compositions preferably comprise a safe and effective amount, usually at least about 

0.1 %, and preferably from about 1 % to about 5%, of the Formula (I) compound. 

Suitable carriers for topical administration preferably remain in place on the skin as a 

continuous film, and resist being removed by perspiration or immersion in water. 

Generally, the carrier is organic m nature and capable of having dispersed or dissolved 

30 therein the Formula (I) compound. The carrier may include pbarmaceutically­

acceptable emollients, emulsifiers, tllickening agents, solvents and the like. 

VI. Methods of Administration: 

· · This inveri.tfon also provides methods of treating or preventing disorders 

associated with excess or undesired metalloprotease activity in a hUman or other 

3s animal subject, by administering a safe and effective amount of a Formula (I) 

i I 
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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 or preventing 
disorders described above. 

s Compositions of this invention can be administered topically or systemicalJy. 
Systemic application· includes any method of introducing Formula (I) compound into 
the tissues of the body, e.g., intra-articular (especially in treatment of rheumatoid 
arthritis), intrathecal, epidural, intramuscular, transdermal, intravenous, 
intraperitoneal, subcutaneous, sublingilal, !ectal, and oral administration. The Formula · 

10 (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 such factors as the specific 
Formula (I) compound used, the treatment indication, the ability of the Formula (I)·· 

1s compound to reach minimum inhibitory concentrations at the site of the ' 
metalloprotease to be inhibited, the personal attributes of the subject (such as weight); 
compliance with the treatment regimen, and the presence and severity of any side · 
effects of the treatment. 

Typically, for a human adult (weighing approximately 70 kilograms), from 
lo about 5 mg to about 3000 mg, more preferably from about 5 mg to about 1000 mg, 

more preferably from about 10 mg to about 100 mg, of Formula (I) compound are 
administered per day for systemic administration. It is understood that these dosage 
ranges are by way of example only, and that daily administration can be adjusted 
depending on the factors listed above. 

2s A preferred method of administration for treatment of rheumatoid arthritis is 
oral or parenterally via intra-articular injection. As is lmown and practiced in the art, 
all formulations for parenteral administration must be sterile. For mammals, 
especially humans, (assuming an approximate body weight of 70 kilograms) individual 
doses of from about 10 mg to about 1000 mg are preferred. 

30 A preferred· method of systemic administration is oral. Individual doses of 
from about 10 mg to about 1000 mg, preferably from about 10 mg to about 300 mg are 
preferred. 

Topical administration can be used to deliver the Formula (I) compound 
systemically, or to treat a subject locally. The amounts of Formula (I) compound to be 

3s topically administered depends upon such factors as skin sensitivity, type and location 
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of the tissue to be treated, the composition and carrier (if any) to be administered, the 

particular Formula (1) compound to b.e administered, as well as. the particular disorder 

to be treated and the extent to which systemic (as distinguished from local) effects are 

desired. 

s pie inhibitors of the .inyention can ·he targeted to specific locations where .the 

meta11oprotease is accumulated by using targeting ligands. For example, to focus the 

inhibitors to metalloprotease contained in a tumor, the ·inhibitor is conjugated to an 

anti"body or :fragment thereof which is immunoreactive with a tunior marker as is generally 

understood in the preparation of immwioto:1:ins .in general. The targeting ligand can also be 

10 a ligand suitable. for a receptor which is present on the tumor. Any targeting ligand which 

15 

specifically reacts with a marker for the. intended target tissue can be used. Methods for 

·.coupling the invention compound to the targeting ligand are.well known and are similar to 

those described below for coupling to carrier.. The conjugates are formulated and 

administered as described above. 

For-localized conditions; topical administration is preferred; For example, to treat 

ulcerated cqmea,. direct application to the affected eye may employ a formulation as 

. eyedrops or aerosol. Fo:r corneal treatment, the compounds of the invention can also be 

formulated as gels, drops or ointments, or can .be · incorporated into collagen or · a 

hydrophilic . polymer shield. The materials can also be inserted as a contact lens or · 

20 .. reservoir or as a subconjunctival formulation. For treatment of skin inflammation, the 

compound is applied loc~ly and topically, in a .sel, paste, salve or ointment. For treatment · · 

of oral diseases, the compound may .be applied locally in a gel, paste, mouth wash,. or 

implant. The mode. of treatment thus reflects. the nature of the condition and· suitable 

formulations for any selected route are available in the art. 

25 In an of the· foregoing, of course, the compounds of the invention can be 

. administered alone or as· mixtures, and the compositions may further include additional 

. 1 drugs or excipients as appropriate for the indication. 

Some of the compounds of the invention also inhibit bacterial metalloproteases. 

Some bacterial metalloproteases may be less dependent on the stereochemistry of the 

30 inhibitor, whereas substantial differences are found between diastereomers in their ability 

to inactivate the mammalian proteases. Thus, this pattern of activity can be used to 

distinguish between the mammalian and bacterial enzymes. 

VIL Preoaration and Use of Antibodies: 

Metalloproteases active at. a particularly undesired location (e.g., an organ or 

ls certain types of ce11s) can be targeted by conjugating the compounds of the invention to a 

i I 
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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 

s directed to the compounds of Formula (I) conjugated to solid supports. These conjugates 
can be used as affmity reagents for the purification of a desired metalloprotease. 

In another aspect, the· invention is directed to the compounds of Formula (I) 
conjugated to label. As the compounds of the invention bind to at least one 
metalJoprotease, the label can be used to ~etect the presence of relatively high levels of 

10 metalJoprotease in vivo or in vitro cell culture. 

In addition, the compounds of Formula (I) can be conjugated to carriers which 
permit the · use of these compounds in immunization protocols to prepare antibodies 
specifically immworeactive with the compounds of the invention. Typical conjugation 
methods are known in the art. These antibodies are then useful both in therapy and in 

1s monitoring the dosage of the inhibitors. 

The invention compounds can also be coupled to labels such as scintigraphic labels, 
e.g., teclmetium 99 or I-131, using standard coupling methods. The labeled compounds are 
administered to subjects to determine the locations of excess amounts of one or more· 
metalloproteases in vivo. The ability of the inhibitors to selectively bind metalJoprotease is 

20 thus taken advantage of to map the distribution of these enzymes in situ. The techniques 
can also be employed in histological procedures and the labeled invention compounds can 
be used in competitive immunoassays. 

The following non-limiting examples illustrate the compounds, compositions, 
and uses of the present invention. 

2S vm. Examples - Compound Preoaration 

Compounds are analyzC?d using 1 H and 13c NMR., elemental analysis, mass spectra 
and/or infrared spectra, as appropriate. 

Typically tetrahydrofuran {TIIF) is distilled from sodium and benzophenone, 
diisopropylamine is distilled from calcium hydride and all other solvents are purchased as , 

30 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 ethanol (EtOH). 

The following abbreviations are used herein: 

35 MeOH: methanol E~N: triethylamine 

I 
' 
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EfiO: diethylether 
boc: t-butyloxycarbonyl 
acac: acetyl acetate DMF: N,N-dimethylformamide 

DME: dimethoxyethane -- - -dil.: dilute. 
cone.: concentrated wrt.: with respect to 
DCC: 1 ;3-Dieyclohexylcarbodiimide HOBT: l-Hydroxybenzotriazole 

. . . ·. .· 

The R groups used to illustrate the- oompowd exainples do not correlate to the 

respective R groups used. to describe the various moieties of Formula (I). That is, for -­

example, R1
, R2 and :R.3 tised to d~cn"be Formula (I) in the Swmnary of the Invention 

section and Section II of the Detailed Description d~ .not represent the same moieties as R., 

R2, and R3 in this Section VIIl. 

Examples 1~24 

The folloWing chemical formrila along with Table 1 shows the- · stritcture of 

compounds made according.to the description in Exam.pies 1-24.described below: 

.· O. i"YR1 
o·o\~. 

,_ J 
NH 

W. 

Table 1 

Example Ri w Ri·· Rl 

1 \_o-· -CH=CH~ ·. -H -H-
- ' 

--

2 v~ 
-CH=CH- -H -H 

-. 

3 \D"°Mo -CH=CH- -H -H 
--

4 D"°Mo -CH=CH- -H -N- - --

I Morpholine 
'1i 

--

i I 
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5 \v- -CH=CH- -N- -H 

M01pholine 

6 

~ 
-CH=CH- -H -II 

I 
I 

'1i 
7 \« .. -CH=CH- -H -H 

8 

\~ 
-CH=CH- -H -H 

9 Z°'Ph -CH=CH- -H -H I 
'1i 

10 

\,,()~ 
-CH=CH- -H -H 

11 

\D'lo 
-CH=CH- -H -H 

12 

\~ 
-CH=CH- -H -H 

13 fl"" -CH=CH- -H -H 

~ '1i 
14 y -CH=CH- -H -H 

·'tz 
15 

Y"°'N 
-CH=CH- -H -H 

16 

0"''" -CH=N- -H -H 

'1i 
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17 p- ~CH=N- · -H ... -H 

. 

~. 
18 \if' -CH=N- -H -H 

19 

\if 
-0- -H -H 

20 \0-°'l.,.., ·-o- -H -H 

21 Dl. . -0- -H -H 

~ NQ 
22 

\if 
-S- -H -H 

23 if -NMe- -H -H 

I 
.. 

\ .. 

24 v~ -CH=CH;. -H -H 
.. 

Example 1 

Preparadon of l-{[4'-Fluoro-(1,l '-biphenyl)-4-yl]-sulfonyl}-amino-5-phenylpent-4-

ynoic acid 

Methyl 2-{[4'-0uoro-(1,l'-biphenyl)-4-yl]-sulfonyl}...amino-5-phenylpent-4-

ynoate: The. starting Methyl 2-N-boc-am.ino-5-phenylpent-4-ynoate le (382 mg, 1.26 

mmol, prepared as described in Tetrahedron Lett., 1994, 35, 3669), is taken in 10 mL of . 

MeOH and treated with 0,5 mL of S02Cl. The resulting mixture is stirred for 4 hr and then 

evaporated to dryness. The resulting solid is taken in 6 mL of CH2Cl2 in the presence of 0.5 

10 mL of Et3N and treated with 2-4'-fluorobiphenylsulfonyl chloride (306 mg, 1.13 mmol.) 

and the resulting mixture is stirred at room temperature ("rt'') for 18 hi and then partitioned 

between IN HCl and EtOAc. The organic layer is then washed with brine, dried over 

MgS04, filtered and evaporated to give a pale yellow solid which is recrystallized from 

EtOAc:Hexanes to give a white solid. 

i I 
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ESI MS: m/z (rel intensity) 455.0 (100, M +NH/), 437.7 (20, M + H'); 

PCTIUS00/05162 

b. The methyl ester la (110 mg, 0.25 mmol) is treated with KOH (250 mg, 4.46 
mmol) in 15 mL ofMeOH:H20 (10:1) and stirred for 24 hr at room temperature. A white 
precipitate comes out of solution. The material is concentrated and partitioned between lN 

s HCI and EtOAc. The organic layer is washed with brine, dried over MgS04, filtered and 
evaporated. The solid residue is recrystallized from EtOAc:Hexanes (2: 1) to give the title 
compound as white crystals. 

ESI MS: m/z (rel intensity) 441.0 (100, M +NH/), 424.0 (85, M +Ir). 

Examp1e2 

10 Preparation of 2-(4-Phenyloxyphenylsulfonyl)-amino-5-phenylpent-4-ynoic acid 

a. Methyl 2-(4-phenyloxyphenylsulfonyl)-amino-S-phenylpent-4-ynoate: The 
starting t-butyl-carbamate le (734 mg, 2.42 mmol) is converted to the title sulfonamide as · 
described for example la. The crude residue is adsorbed onto silica and then eluted 
through a column of flash silica with Hexanes:EtOAc (2:1 to 1:2) to give a clear,syrup 

is which solidified upon standing. 

ESI MS: m/z (rel intensity) 466.9 (80, M + NH4}, 449.9 (100, M +HJ. 
b. The methyl ester 2a (308 mg, 0.71 mmol) is hydrolyzed to its relative carboxylic 
acid as described for example lb. The solid residue is recrystallized from EtOAc:Hexanes 
(1: 1) to give the title compound as white crystals. 

20 ESI MS: m/z (rel intensity) 453.0 (100, M +NH/), 435.9 (75, M + H). 

Example3 

Preparation of 2-{[4'-Methoxy-(l,1 '-biphenyl)-4-yl]-sulfonyl}-amino-S-phenylpent-4-

ynoic acid 

a. Methyl 2-(4-iodophenylsulfonyl)-amino-5-phenylpent-4-ynoate: The starting t-
2s butyl-carbamate le (3.38 g, 11.2 mmol) is converted to the title sulfonamide upon 

treatment with 4-iodobenzene sulfonyl chloride (4.05 g, 13.4 mmol) as described for 
example la. The crude residue is adsorbed onto silica and then eluted through a column of 
flash silica with Hexanes:EfiO (7:3 to 2:3) to give 3.9g a yellow gum which solidifies upon 
standing. 

30 ESI MS: m/z (rel intensity) 486.9 (100, W + NJ4 }, 469.8 (25, M + H+). 
b. Methyl 2-{(4'-methoxy-(1,1 '-biphenyl)-4-yl]-sulfonyl}-amino-5-phenylpent-4-
ynoate: The starting sulfonamide 3a (804 mg, 1.71 mmol) and 4-methoxyphenylboronic 
acid (391 mg, 2.57 mmoJ) is taken in 15 mL of benzene, 2 mL ofEtOH and 2 mL of water 
and treated with Pd(PPh3) 4 and 100 mg ofN~C03 • The mixture is brought to a mild reflux 
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for 18 hr and then partitfoned between EtOAc and lN HCI. The organic. layer is washed· 

with brine,. dried over ¥gS04, filtered and evaporated. The residue is recrystallized ft:om. 

hexanes:EtOAc (2:1) to give off-white solid. 

ESI~: mlz.(rel intensity) 449.9 (100, M +NH/), 466.9 (75, M +HJ. 
s c. The methyl ester 3b (286 mg, 0.64 mmol) is hydrolyzed to its relative carboxyli~ 

acid as described for e~plelb. The solid residue is recrystallized from EtOAc:Hexanes 

(1: 1) to give white crystals. 

ESI MS: m/z (rel intensity) 453.0 (100, M + NH41, 436.0 (60, M +HJ. 

EXample4 

io Preparati9n of 2-{[4'-Methoxy".'(1,1 '-biphenyl)-4-yl]-sulfonyl}-amtno-S-(4-morpholino-

phenyl)-pent-4-ynoic add 

a. Methyl 2-N-boc".'amino-S-(+lllorpllolinophenyl)-pent-4-ynoate: 4-Iodoaniline 

(6.2 g, 28.4 mmol) is taken in 50 mL of DMF in the presenc~ of 8 mL of bromoethylether · 

and 10 mL ofEt3N and heated to 60°C for 24 hr. The mixture is then diluted with EtOAc 

is and washed 3x with (iil. N~C03, lx with brine, dried o:ver MgS04, filtered and 

evaporated. The residue. is then recrystallizec1 from MeOH to give .4.21 g of 4-

iodophenylmorp~oline as .a pale l>rown solici. . . 

The starting methyl 2-N-boc-an.iino-5:-peilt-4-ynoate 4e (1.62 g, 7.14 mmo1, 

Tetrahedron Lett., 1994, 35, 3669) and the 4-:iodoph.eilylmorpholine (2.06 g. 7.14 mm.cl) 

20 are taken in 16 mL orDMF in the p~sence of 1.6 mL of E~N. Pd(PPhs)4 (650 mg; 0.56 

mmol), and CuI (240 mg, 1.26 mmol). The mixture is then heated to 60° C for 20 hr. and 

then partitioned between EtOAc and dil. N8HC03• .The organic layer is washed 2x with 

water, Ix with brine; dried over MgSO" filtered and evaporated to give a deep red residue 

which is adsorbed onto silica and eluted through a column of flash silica with 

2S hexanes:EtOAc (4:1to1:1) to give a yellow solid. 

ESI MS: m/z (rel intensity) 389.1 (100, M + Hj. 

b. Methyl · 2-(4-iodophenylsulfonyl)-amino-S-(4-morpholinophenyl)-pent-4-

ynoate: The starting t-butylcarbamate 4a (l.23 g, 3.17 mmol) is converted to the title 

sulfonamide upon treatment with 4-iodobenzene sulfonyl chloride (1.15 g; 3.80 mmol) as 

JO. described for example la. The crude residue is adsorbed onto silica and then eluted 

through a column of flash silica with Hexanes:EtOAc (3:1 to 1:2) to give a pale yellow 

solid. 

ESIMS: mlz (rel intensity) 554.0 (100, M + H+). 

c. Methyl 2-{(4' ;.methoxy-(1,1' .;,biphenyl)-4-yl]-sulfonyl}-am.ino-S-( 4-morpholino-

35 phenyl)-pent-4-ynoate: The starting sulfonamide 4b (420 mg, 0.76 mmol) is converted to 

i I 
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the title compound with 4-methoxyphenylboronic acid (172 mg, 1.14 mmol) as described 
for compound 3b. The resulting solid is recrystallized from EtOAc to give a pale yellow 
solid. 

ESI MS: mlz (rel intensity) S3S.O (100, M + H). 
s d. The methyl ester 4e (128 mg, 0.24 mmol) is hydrolyzed to its relative carboxylic 

acid as described for example lb. The solid residue is recrystallized from EtOAc:MeOH 
(10:1) to give white crystals. 

ESI MS: m/z (rel intensity) 543.0 (40, M +Na+), 521.0 (100, M +ff). 

Example S 
10 Preparation of 2-{[4'-Metboxy-(1,1 '-biphenyl)-4-yl)-sulfonyl}-amino-5-(3-

morphollnophenyl)-pent-4-ynoie acid 

a. Methyl 2-N-boc-amino-S-(3-morpholinophenyl)-pent-4-ynoate: 3-Iodoaniline is 
converted to 3-iodophenylmorpholine as described for 4a. The residue is then adsorbed 
onto silica and eluted through flash silica with hexanes:EtOAc (1:1 to 0:1) to give 3-

is iodophenylmorpholine as a yellow gum. 

The starting free acetylene 4e (1.4 g, 6.1 mmol) and the 4-iodophenylmorpholine 
(I.68 g, 5.81 mmol) are coupled as described for 4a. The crude product is adsorbed onto 
silica and eluted through a column of flash silica with heXmies:EtOAc (4:1) to give a 
yellow gum. 

20 ESI MS: m/z (rel intensity) 389.1 (100, M + H'). 
b. Methyl 2-(4-iodophenylsulfonyl)-amino-5-(3-morpholinophenyl)-pent-4-
ynoate: The starting t-butylcarbamate Sa (1.58 g, 4.07 mmol) is converted to the title 
sulfonamide upon treatment with 4-iodobenzene sulfonyl chloride (1.11 g, 3.66 mmol) as 
described for example la. The crude residue is adsorbed onto silica and then eluted 

2S through a column of flash silica with Hexanes:EtOAc (4:1 to 0:1) to give a pale yellow 
solid. 

ESI MS: mlz (rel intensity) SS4.8 (100, M +HJ. 

c. Methyl 2-{[4'-metbo:xy-(1,1 '-bipbenyl)-4-yl)-sulfonyl}-amino-5-(3-.morphollno­
phenyl)-pent-4-ynoate: The starting sulfonamide Sb (367 mg, 0.66 mmol) is converted to 

30 the title compound with 4-methoxyphenylboronic acid {lSl mg. 1.14 mmol) as described 
for compound 3b. The crude product is adsorbed onto silica and then eluted through a 
column of flash silica with Hexanes:EtOAc (4:1to1:1) to give a pale orange-yellow, foamy 
solid. 

ESI MS: m/z (rel intensity) 535.0 (100, M +Ir). · 
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d. The. methyl eSter Sc (250 mg, 0.47 mmol) is hydrolyzed to its relative carboxylic 

acid as described for example 4d. The solid residue is eluted through a short silica gel 

column with EtOAc:MeOH (1 :0 to 4: 1) to give a brownish solid 

ESIMS: rn/z (rel intensity) 521.0 (100, M +If). 

s Example6 

Preparation of 2.;.{[(1,l '-4' ,1 "-Triphenyl)-4-yl]-sulfonyl}-ainino;.S-phenylpent-4-ynoie · 

acid 

a. Methyl 2-{[(1,1 '-4' ,1 "-Triphenyl)-4-yl]-sulfonyl}-amino-5-phenylpent-4-

ynoate: The starting sulfonamide 3a (1.0 g, 2.13 mmol) and biphenylboronic acid (633 

10 mg, 3.2 mmol) are coupled as described for compound 3b. The residue is recrystallized 

from hexanes:EtOAc (l:lO)to give an off-white solid. 

ESI MS: m/z.(rel intensity) 513.2 (30, M +NH;), 496.1 (25, M +HJ. 

b. The methyl ester 6a (497 mg, LO mmol) is hydrolyzed to its relative carboxylic 

acid as described for example lb. The solid residue is recrystallized from EtOAc:Hexanes 

1s (2: 1) to give a taD. solid. 

20 

ESI MS: m/z {rel intensity) 505.0 (12, M +Na), 499.0 (40, M +NH/), 482.0 (100~ M + . 

H'). 

Example? 

Preparation of 2-{[4'-Methylthio-(l,1 '-blphenyl)p-4-yl]-sulfonyl}-amino-5-phenylpent-

4-ynoic acid · 

a. Methyl 2-{(4'-Methylthio.,;(1,1 '.;biphenyl)p-4-yl]-sulfonyl}-amino-S-phenyl- · 

pent-4-ynoate: The starting sulfonamide 3a (1.0 g, 2.13 mmol) and 4-

methylthiophenylboronic acid (540 mg, 3.2 mmol) are coupled as descnbed for compound 

3b. The residue is recrystallized from hexanes:EtOAc (1 :S) to give an orange solid. 

2s ESI MS: m/z (rel intensity) 483.0 (20, M +NH/), 466.0 (60, M + H'), 279.0 (100). 

b. The methyJ ester 7a (665 mg, 1.4 mmol) is hydrolyzed to its relative carboxylic 

acid as described for example lb. The solid residue is recrystallized from EtOAc:Hexanes 

(2:1) to give a yellowish solid. 

ESI MS: m/z (rel intensity) 469.0 (30, M +NH/), 452.0 (60, M + Hj, 279.0 (100). 

Jo Example 8 

a. 

Preparation of 2-{[3' ,4'-Methylenedioxy-(l,1 '-biphenyl)-4-yl]-sulfonyl}-amino-S­

phenylpent-4-ynoic acid 

Methyl 2-{ (3' ,4'-Methylenedioxy-(l,1 '-biphenyl)-4-yl)-sulfonyl}-amino-S-

phenylpent-4-ynoate: The starting sulfonamide 3a (804 mg, 1. 72 mmol) and 4-

i I 
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methylcnedioxyphenylboronic acid (430 mg, 2.59 mmol) are coupled to give the title 
compowid as described for compound 3b. The crude product is adsorbed onto silica and 
eluted through flash silica with hexanes:EtOAc (2:1to1:3) to give a pa]e yellow solid. 
ESI MS: m/z (rel intensity) 481.0 (100, M +NH/), 464.0 (7, M + H'). 

s b. Methyl ester Sa (391 mg, 0.84 mmol) is hydrolyzed to its relative carboxylic acid 
as described for example lb. The solid residue is recrystallized from EtOAc:Hexanes (2:1) 
to give white crystals. 

ESI MS: m/z (rel intensity) 466.9 (70, M +Nil& j, 449.9 (100, M + H'). 

10 Example 9 . 
Preparation of2-{[4'-Phenyloxy-(1,1'-biphenyl)-4-yl]-sulfonyl}-amino-5-phenylpent-4-

ynoic acid 

See: to M.D. Vleeschauwer and J.Y. Gauthier, Synlett, 1997, 375. 
a. 4-Phenylo:xyphenyl boronic acid: Mg turnings (820 mg, 34.2 mmol) are suspended in 

1s THF (60 mL) in a three-necked flask fitted with addition funnel and condenser. A crystal 
of iodine is added to the suspension. Phenyloxy phenyl bromide (5· mL, 28.5 mmol) in 
THF (15 mL) is added dropwise using the addition fmmel to the Mg/12 suspension, 
maintaining a slow reflux of the solvent, then after the completion of addition the mixture · 
is brought to reflux for the next 3 hrs. After allowing the mixture to cool down to room 

20 temperature, triethyl borate (5.8 mL, 34.20 mmol) in THF (15 mL) is added dropWise via 
the addition funnel. To the mixture is added 10 % ammonium chloride (SO mL), the layers· 
are separated and the aqueous layer is extracted with EtOAc (SO mL). The combined 
organic extracts are dried over MgS04, filtered and the solvents removed by rotary 
evaporation. The crude solid product is recrystallized from EtOAc/hexanes mixtures to 

2s afford an off-white boronic acid product, which is stored under refrigeration. 
b. Methyl-[4~-phenyloxy-(l,l'-biphenyl)-4-yl)-sulfide: Bromothioanisole (500 mg, 2.39 
mmol) and Pd(PPh3) 4 (138 mg, 0.12 mmol) are mixed in degassed benzene (20 mL). 2 M 
Na2C03 (3 mL. 6.0 mmol) is added to the mixture follwed by boronic acid (563 mg, 2.63 
mmol). The biphasic mixture is refluxed overnight. To the cooled reaction mixture is 

Jo added water (10 mi.). The layers are separated and the aqueous layer is extracted with 
EtOAc (2 x 10 mL). The combined organic extracts are dried over MgS04• Fi1tration of 
the mixture followed by removal of the solvent by rotary evaporation affords a crude solid 
product, which is filtered through a plug of silica using EtOAc as solvent. The filtrate is 
evaporated and the solid residue is recrystallized using methanol to afford the title 

35 compound 
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c. Methyl-[4'-phenylo~y-(1,P-biphenyl)-4-yl]-sulfoxlde: The sulfide (460 mg, 1.58 

mmol) is dissolveci:in CH2Cl2 (50 mL). The solution is cooled to 0 °C,' and mCPBA ( 388 

mg, 1.58 mmol) is added in 4 portions over 10 mins. The reaction mixture is quenched 

with 10 % NazS20 3 (10 mL); The layers are separated and the organic layer is washed with 

satd NaHC03 (5 mL). The washed organic layer is dried over MgS04, filtered and 

concentrated Via rotary evaporation to afford a crude ·sulfoxide· which is taken directly to 

the next step without further purification. 

d. Acetoxymethyl-[4'-phenyloxy-(1,1 '-biphenyl)-4-yl]-sulfide: The above crude 

sulfoxide is mixed with NaOAc (750 mg, excess) in .Ac20 (5 mL). The suspensio_n is heated 

.•. 10 to 140 °C for 3 hrs. The solvent is removed via rotary evaporation and the residue is 

dissolved in EtOAc (10 mL). The solution is washed with satd NaHC03, the layers 

separated and the organic layer dried with MgS04• Filtration of the solvent followed by 

concentration by rotary affords the a-acetoxy sulfide which is taken as crude to the next 

step •. 

1s e. Acetoxymethyl-[4'-pbeoyloxy-(1,l'-biphenyl)-4-yl)-sulfone: The crude sulfide 9d is -

dissolved in 1 :2 MeOH/CllzCl2 (12 mL) and copled to 0 °C. MMPP (1.08 g, L 74 mmo1) is 

. added in one portion; The reactjon mixture .is stin:ed at 0 °C for 30 mins. Water (S mL) -

and CH2C12 (5 m.L)·are added to the reaction mixture and the layers separated. The organic 

. layer is washed with satd NaHCQ3 solution and then dried with MgS04• Filtration followed 

20 by removal . of the solvent by .rotary evaporation affords a solid which is purified by 

recrystallization from EtOAc/hexanes mixtures to give a white solid. 

f. [4'-phenyloxy-(1,l'-biphenyl)-4-yl)-sulfonate: The sulfone (400 mg. 1.09 mrilol) is 

dissolved in 1:2 MeOHiTHF (9 mL). The solution is cooled to 0 °C and 1 M NaOH (1.1 

mL, 1.1 mmol) is added dropwise. The solvents are removed by rotary evaporation and the 

2s residual water is removed by azeotroping with benzene. The solid is taken as crude to the 

next step. 

g. [4'-pbenyloxy-(l,1'.:.bipbenyl)-4-yl]-sulfonyl chloride: The above crude sulfinate is 
dissolved in CH2Cl2 (10 mL) at 0 °C. To the solution is added 1 M sulfuryl chloride (1.1 

mL, 1.1 mmol). After the addition is complete, the reaction mixture is stirred at 0 °C for 

Jo another 30 mins. To the reaction mixture is added water (5 mL). The layers are separated, 

the organic layer is dried with MgS04 and finally filtered. Removal of the organic solvent 

by rotary evaporation affords the crude sulfonyl chloride which is purified by 

chromatography on silica gel (3: 1 hexanes/EtOAc) to afford the pure sulfonyl chloride. 

b. The sulfonyl chloride 9g is coupled to methyl ester le as described for compound la. 

35 This material is then saponified and purified as described for example 1. 

i I 
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Example 10 

Preparation of 2-{[4'-(2-Methox.yetho:x.y)-(1,1 '-biphenyl)-4-yl]-sulfonyl}-amlno-5-

phenylpent-4-ynolc acid 

a. [4'-(2-Methox.yethox.y)-(1,1 '-biphenyl)-4-yl]-sulfonyl chloride: 1-Bromo-4-(2-
s Methoxyethoxy)-benzene is converted to the title sulfonyl chloride according to the 

sequence of procedures listed for compounds 9a-g. 

b. The sulfonyl chloride lOe is coupled to methyl ester le as described for compound la. 
This material is then saponified and purified as described for example 1. 
ESI MS: mlz (rel intensity) 497.0 (50, M +.NH. j, 479.9 (50, M +Ir). 

io Example 11 

Preparation of 2-{[4'-(2-N-pyrrolidino-etboxy)-(1,l '-biphenyl)-4-yl]-sulfonyl}-amino­

S-phenylpent-4-ynoic acid 

a. [4'-(2-N-pyrrolidino-ethoxy)-(l,1 '-biphenyl)-4-yl]-sulfonyl chloride: 1-Bromo-4-
(2-N-pynolidino-ethoxy)-benzene is converted to the title sulfonyl chloride according to · 

1s the sequence of procedures listed for compounds 9a-g. 

b. The sulfonyl chloride lle is coupled to methyl ester le as described for compound la. . 
This material is then saponified and purified as described for example 1. 

ESI MS: mlz (rel intensity) 519.1 (100, M +HJ. 

Examnle 12 
20 Preparation of 2-{[3'-Ethoxy-(l,1 '-biphenyl)-4-yl}-sulfonyl}-amino-5-phenylpent-4-

ynoic acid 

a. Methyl 2-{[3'-Ethoxy-(l,1 '-bipbenyl)-4-yl]-sulfonyl}-amino-5-pbenylpent-4-
ynoate: The starting sulfonamide 3a (1.0 g, 2.13 mmol) and 3-ethoxyphenylboronic acid 
(532 mg, 3.2 mmol) are coupled as described for compound 3b. The residue is adsorbed 

25 onto silica and eluted through a flash silica column with hexanes:EtOAc (9:1to4:1) to give 
a yellow-orange gum. 

ESI MS: m/z (rel intensity) 498.0 (25), 466.0 (100, M - W). 

b. The methyl ester 12a (526 mg, 1.1 mmol) is hydrolyzed to its relative carboxylic 
acid as described for example lb. The solid residue is adsorbed onto silica and eluted 

30 through a flash silica column with EtOAc:MeOH (I :0to4:1) to give a yellow solid. 
ESI MS: m/z-(rel intensity) 467.0 (30, M +NH.}, 449.9 (35, M + Hj, 279.0 (100). 

Example 13 

Preparation of 2-[4·(4-Methylphenyl)-acetylenylbenzene sulfonyl]-amino-5-phenyl­

pent-4-ynoic acid 
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a. Methyl 2-[4-( 4-Methylphenyl)-acetylenylbenzenesulfonyl)-am.ino-5-phenyl-

pent-4-ynoate: The starting iodo sulfonamide 3a (0. 7 g, 1.49 mmol) and 4-ethynyltoluene 

(0.21 g, 1.79 mmol) are taken in 10 mL of DMF in the presence of 0.42 mL of Et3N, 

Pd(PPh3) 2Cl2 (26.1 mg) 0.037 mmol}, and Cul (15 mg, 0.074 mmol). The mixture is then 

s heated to 50°C for 18 l:ir. and then partitioned between EtOAc and H20. The organic layer is 

washed with lN HCl, aqueous NaHC03 ·and brine; dried over MgS04, filtered and 

evaporated to give a red residue which is adsorbed onto silica and eluted through a column 

of flash silica with hexanes : EtOAc (4: 1) to give a pale yellow solid. 

ESI MS: m/z (reel intensity}·475.1 (10, M :r NH/), 458.1 (100, M +Ir). 

.10 b. The methyl ester 13a (330 mg, 0. 72 mmol) is hydrolyzed to its relative carboxylic 

acid as described for example lb. The s~lid residue is triturated from EtOAc:hexane to 

give white crystals. 

ESI MS: m/z (rel intensity) 444.1 (100, Ivi: + H}. 

, Example 14 . 

is Preparation of 2-14-(4-Metho:x:ypbenyl)-acetylenylbenzene sulfonyl)-am.ino-5-phenyJ.; 

pent-4-ynoic add , 

a. Methyl 2-[~(4-Methoxyphenyl)-acefylenylbenzenesulfonylJ-amlno-S;.phenyl­

pent-4-ynoate: The starting · iodo sulfonamide. 3a (0.54 g, 1.15 mmol) and 4.:. 

methoxyphCnylacetylene {0.2 g, 1.49 mmol) are taken in 10 mL ofDMF in the presence of, 

20 0.32 mL ofE~, Pd(PPh3) 2Cl2 (40.4 mg, 0.058 mmol), and Cul (24 mg, 0.128 mmol). ·The 

mixture is then heated to 55°C for 18 hr. and then partitioned between EtOAc and 1110. The 

organic layer is washed with lN HCl, aqueous NaHC03 and brine, dried over MgS04, 

filtered and evaporated to give a residue which is adsorbed onto silica and eluted through a 

column of flash silica with hexane:EtOAc (4:1to2:1) to give the desired product. 

2s ESI MS: m/z (rel intensity) 474.1 (100, M +Ir). 

30 

b. The methyl ester 14a (260 mg, 0.55 mmol) is hydrolyzed to its relative carboxylic 

acid as described for example lb. The solid residue is recrystallized from EtOAc:hexane to 

give the desired product. 

ESI MS: m/z (rel intensity) 477.1 (66, M + NH.t), 460.1 (100, M +Ir). 

Example 15 

2-(4-Phenylazobenzenesulfoliyl)-amino-5-pbeilylpentynoic acid 

a. Methyl 2-(4-Phenylazobenzenesulfonyl)-amino-5-pbenylpentynoate: The 

starting t-butyl-carbamate le (500 mg, 2.09 mmol) is converted to the title sulfonamide 

upon treatment with 4-phenylazobenzene sulfonyl chloride (700 mg, 2.5 mmol) as 

! I 
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described for example la. The crude residue is adsorbed onto silica and then eluted 
throogh a column of flash silica with Hexanes:EtaO (7:3 to 2:3) to give a yellow gum which 
solidified upon standing. 

ESI MS: mlz (rel intensity) 465.3 (16, M +Na), 448.3 (100, M +ff+). 
s b. The methyl ester lSa (0.46 g, 1.04 mmol) is treated with LiOH (132 mg, 3.1 mmol) 

in 10 mL of TIIF:H20 (1 :1) and stirred for .17 hr at room temperature. The solution is 
acidified to pH 2-3 with lN HCl, then extracted with EtOAc, The organic· layer is washed 
with brine, dried over MgS04 , filtered and evaporated. The solid residue is recrystallized 
from EtOAc:Hexanes (1 :2) to give the title ~mp01md as an orange solid. 

10 ESI MS: mlz (rel intensity) 451.3 (21, M + N14+ ), 434.2 (100, M + H-+j. 

Example 16 

Preparation of 2-{[4'-Phenyloxy(l,1 '-biphenyl)-4-yl)-sulfonyl}-amino-5-(pyridln-3-yl)­

pent-4-ynoic acid 

The starting Methyl 2-N-boc-amino-5-(pyridin-3-yl)-pent-4-ynoate 16a (prepared as 
1s described in. Tetrahedron Lett., 1994, 35, 3669), is converted to the title compo\Dld as 

described for example 9. 

Exarople 17 

Preparation of 2-[4-( 4-Methoxyphenyl)-acetylenylbenzene sulfonyl]-amino-5-(pyridin-

3-yl)-pent-4-ynoic acid 
20 The starting Methyl 2-N-boc-amino-5-(pyridin-3-yl)-pent-4-ynoate 16a is converted to the 

title compound as described for example 14. 
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Example 18 

Preparation of 2-{[4'-Methoxy-(1,l '~biphenyl)-4-yl)-sulfonyl}~amino-5-(pyridin-3-yl)­

pent-4-ynoic acid 

The starting Methyl 2".'N-J:>oc-amino-S-(pyridin-3-yl)-pent-4-ynoate 16a is converted to the 

s title compound as described for example 1. 

Example 19· 

Preparation of 2-{[4'-Methoxy-(l,1 '-blphenyl)-4-yQ-sulfonyl}-amino-S-(furan-2-yl)­

pent-4-ynolc acid 

The starting Methyl 2-N-boc-amino:..5-(furan-2'-yl)-pent-4-ynoate 19a (prepared as 

10 described in Tetrahedron Lett., 1994, 350 3669), is converted to the title compound as 

described for example 1. 

Example20 

Preparation of 2-((4'-(2-Methoxyethoxy)..(1,1 '-bipbenyl)-4-yl)-sulfonyl}-amino-S­

(fU:ran.:.2-yl)-pent-4-yn~ic acid. 

1s The starting Methyl 2-N-boc-amino-5.;(furan-2-yl}·pent-4-ynoate 19a is converted to the 

title compound as described for example 10. . 

Example21. 

Preparation of 2-{[4'-(2-N-pyrrolidlno-ethoxy)-(l,l '•biphenyl)-4-ylj-sulfonyl}-amino• · 

S-(furan-2~yl)-pent-4-ynoic acid · · 

, 20 . The starting Methyl 2-N-boc-amino~S-(furan-2-yl)-pent-4-ynoate 19a is converted to the 

title compound as described for example.11. 

Example22 

Preparation of 2-{[4'-Methoxy-(1,l '-biphenyi)-4-yl]-snlfonyl}-amino-S-(thiophen-2-

yl)-pent-4-ynoic add 

2s The starting Methyl 2-N-boc-amino-5-(thiophen-2-yl)-pent-4-ynoate 22a (prepared as 

described in Tetrahedron Lett., 1994, 35~ 3669), is converted to the title compound as 

described for example 1. 

Example23 

Preparation of 2-{[4'-Methoxy-(1,1 '-biphenyl)-4-yl}-sulfonyl)-amlno-S-(N-

30 methylpyrrol-2-yl)-pent-4-ynolc acid 

The starting Methyl 2-N-boc-amino-5-(N-methylpyrrol-2-yl)-pent-4-ynoate 19a (prepared 

as described in Tetrahedron Lett., 1994, 35, 3669), is converted to the title compound as 

described for example 1. 
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Example24 

Preparation of 2-(4-n-Butoxybenzene)-sulfonylamino-S-phenylpent-4-ynoic acid 
The starting tert-butyl-carbamate le is deprotected and coupled to n­
butoxybenzenesulfonyl chloride as described for compound la and then converted to its 

s relative hydroxamic acid as descnl>ed for compound lb. 

JO 

Examples 25 - 30 

The following chemical formula along with Table 2 shows the structure of 
compounds made according to the description in Examples 25 - 30 described below: 

o, .-I'"' 
o o==sAl-

LH 
HO 

Table2 

Example Ri ~ -~ 

25 \o- -H -H 

26 p- -H -H 

\ 
27 -H C\.//o -H 

~'() 
" I 

28 0vP -H -H \"u ,I 
29 0- -H -N-morpholine 

\ 
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! 
30 

l .,,,,()""' I 
-H 

I 
··NMe1 · 

I 
. Example25 

Preparation of2-{[5-(4-Metho::x:yphenyl)-tbiophen-2-yl]-sulfonyl}-amino-5-phenyl- . 

pent-4-ynoic acid: 

s a. Methyl . 2-[(5-bromotbiophen-2-yl)-sulfonyl)-amino-5-phenylpent-4-ynoate: 

The starting t-butyl-carbamate le (3.38 g, 1.l.2 mmol) is converted to the title sulfonamide 

upon treatment with S-bromothiophen-2-yl sulfonyl chloride (4.05 g, 13.4 mmol) as 

described for example la. The crude residue is adsorbed onto silica and then .eluted 

through a column of flash silica with Hexanes:E~O (7:3 to 2:3) to give 3.9 of yellow gum 

.. 10 which solidified upon standing. 

ESI MS: m/z (rel intensity) 447.1 (100, W +Na}, 445.2 (85, M+ +Na}, 430.1 (45, M + 

H}, 428.1(42, M +HJ. 
b. Methyl 2-{(5-(4..Methoxyphenyl)-thiopJlen-2-yl]-sulfonyl}-amino-S.,phenyI., 

pent-4-ynoate: The starting sulfonamicle 2~a (430 . mg, 1.0 mmol) and 4-

1s methoxyphenylboronic acid (230 mg, 1.5 mmol) is taken in 15 mL of benzene, 0.5 mL of. 

EtOH and 1 mL of water and treated with Pd(PPh3) 4 (35 mg, 0.03 mmol) and NazC03 (0.21 

g, 2 mmol). The mixture is brought to a mild reflux for 18 hr and then partitioned between 

EtOAc and lN HCl. The organic layer is washed with· brine, dried over MgS04, filtered 

and evaporated. The residue is recrystallized from hexanes:EtOAc (7:3) to give 270 mg of 

· 20 off-white solid; 

ESI MS: m/z (rel interuiity) 473 (100, M + ~ }, 456 (75, M+ HJ. 
c. The methyl ester 25b (237 mg, 0.5 mmol) is hydrolyzed to its relative carboxylic 

acid as described for example lb. The solid residue is recrystallized from EtOAc:hexane to 

give 130 mg of desired product. 

2s ESI MS: m/z (rel intensity) 459 ( 100, M + NE1' }, 442 (94, M + HJ. 

Example26 

Preparation of2-{[5-(4-methoxyphenylacetylenyl)-thiophen-2-yl)-sulfonyl}-amino-5-

phenyI.,pent-4-ynolc add 

a. Methyl 2-{[5-(4-methoxyphenylacetylenyl)-thiophen-2-yl)-sulfonyl}-amino-5-

30 phenyl-pent-4-ynoate: The starting bromo thiophene sulfonamide 25a (0.47 g, 1.1 mmol) 

and 4-methoxyphenylacetylene (0.19 g, 1.42 mmol) are taken in 10 mL of DMF in the 

presence of 0.31 mL ofEt3N, Pd(PPh3}2C11 (38.6 mg, 0.055 mmol), and Cul (21mg,0.11 

i I 
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mmol). The mixture is then heated to SS°C for 18 hr. and then partitioned between EtOAc 
and H20. The organic layer is washed with IN HCl, aqueous NaHC03 and brine, dried over 
MgSO.., filtered and evaporated to give a red residue which is adsorbed onto silica and 
eluted through a column of flash silica with hexanes:EtOAc (4:1) to give 0.21 g of pale 

s yellow solid. 

ESI MS: m/z (rel intensity) 497.1 (28, M +NH.}, 480.3 (100, M + H}. 
b. The methyl ester 26a (110 mg, 0.23 mmoJ) is hydrolyzed to its relative carboxylic 
acid as described for example lb. The solid residue is recrystallized from EtOAc:hexane to 
give 80 mg of white crystals. 

10 ESI MS: m/z (rel intensity) 483.3 (16, M +NH..+), 466.2 (100, M +Ir). 

IS 

a. 

Examp1e27 

Preparation of 2-{((4-benzenesulphonyl)-thiophen-2-yl]-sulphonyl}-amino-S­

phenylpent-4-ynoie acid: 

Methyl 2-{[(4-benzenesulphonyl)-thiophen-2-yl)-sulpho.nyl}-amino-S-
phenylpentynoate: The starting t-butyl-carbamate le (0.276 mg, l.16mmol) is converted. 
to the title sulfonamide upon treatment with 2-{[(4-benzenesulphonyl)-thiophen-2-yl]­
sulphonyl} chloride (340 mg, I.OS mmoJ) as described for example la. 

20 ESI MS: m/z (rel intensity) 507 (46, M +NH.}, 490 (100, M +HJ. 
b. The methyl ester 27a (0.15 g, 0.30 mmol) is treated with NaOH (61 mg, 1.5 mmol) . 
in 3 mL of methanol and 5 ml of water, and stirred for 17 h at room temperature. The 
solution is acidified to pH 2-3 with lN HCl, then extracted with EtOAc. The organic layer 
is washed with brine, dried over MgS04, filtered and evaporated. The solid residue is 

2s recrystallized from EtOAc I Hexanes (1:4) to give the desired product. 
ESI MS: m/z (rel intensity) 493 (100, M +NH.}, 476 (12, M + H}. 

Example28 

Preparation of2-{[(5-benzenesulphonyl)-thiophen-2-yl)-sulphonyl}-amino-S-
30 pbenylpent-4-ynoic acid 

a. Methyl 2-{[(5-benzenesulphonyl)-thiophen-2-yl)-sulphonyl}-amino-5-
phenylpentynoate: The starting t-butyl-carbamate le (0.42 g, 1.75mmol) is converted to 
the title sulfonamide upon treatment with 2-{[(5-benzenesulphonyl)-thiophen-2-yl]­
sulphonyl} chloride (620 mg, 1.93 mmol as described for example la. 

ls ESI MS: m/z (rel intensity) 507 (75, M + NH4}, 490 (100, M + H+). 
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b. The methyl ester 28a (0.185 g, 0.39 mmol) is converted to the title acid as 

described for compound 27b. 

ESI MS: mlz (rel intensity) 493 (86, M +.NH. j, 476 (100, M +Ir). 

Example29 

s Preparation of2-{[S-(4-Methoxyphenyl)-thiophen-2-yl)-sulfonyl}-amin0-:5-(3-N-

. morpholino )-phenylpent-4-ynoic acid 

The methyl ester Sa is converted to the title compound as described for example 25. 

Example30 

10 Preparation of 2-{[5-(4-Methoxypbenyl)-thiophen-2-yl]-sulfonyl}-amino-5-(3-.N,N-

iS 

dimethylamino)-phenylpent-4-ynoic acid 

The dimethylamino-analog of methyl ester Sa is prepared as described for compound Sa 

and then converted to the title compound as described for example 25. 

Examples 31 - 58 

The following chemical formula along with Table 3 shows the structure· of 

compounds made according to the description in Examples 31-58 described below: 

i I 
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Table3 

Example R1 Rz Rl 
. 31 

\,() yo -H 

32 

\if vO -H 

33 

\D vO -H 

34 \.0 .... ('o -H 
\"N~ 

35 \0 .... ~O 
-H 

36 

~ 
('o -H 

\"N~ 

37 \OOPh ¥0 -H 

38 ~(vOM• r.D -H 

\"N-J 
39 vO'oM. fNJ..Ok -H 

\"N-J 
40 \OOMe r~"' -H 

't(N~ 
41 \DOM• 0 -H 

rN~· 
¥N-J 

42 \OOPh yo -H 

43 vO,oPh I -H 
\-'N'-
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44 ·.YuyU ('o -H 

¥"~ 
0 

45 yy(J"' 0 -H 

¥" 
0 

46 o-· \D -H 

\ 
47 DL_· \D -H 

\ . a"' 
48 

\0'\o \D -H 

49 ·o-- Yu -H I . ,1 
\ 

50 ~OMe ¥°' -H 

I 
\ .. 

51 · 0Br yo....... -H 

'tj . 

52 \.OOMe ¥°'- -Me 

53 \.OOMe y-0.............,.0~0/ -H 

54 \OB' \"v -H 

55 v- ¥°'- -H 

\ 
56 VOMe \~ 

-H 

.\ .. I 

i I 
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57 OOMe ¥s'(°)-Q -H 
I 

\ N-N 

58 ff' ¥syri:J -H 

N-N 

Exaronte 31 

Preparation of 2-((1,1 '-Biphenyl-4-yl)-sulfonyl]-amino-6-pyrrolidinohex-4-ynoic acid 

a. Methyl tert-butoxycarbonylamino-6-pyrrolldinohex-4-ynoate: Pyrrolidine (936 
mL, 11.2 mmol) is taken in 6 mL of dioxane and treated with parafonnaldehyde (337 mg, 
11.2 mmol wrt. monomer) and the resulting mixture is allowed to stir for 30 min. The free 
acetylene 4e (1.7 g, 7.49 mmol) is separately dissolved in dioxane and added to the 
previous solution, treated with Cu(acac)z {392 mg, 1.5 mmol), heated to 90°C for 3 hr., and 
partitioned between EtOAc and dil. Na2C03• The organic layer is washed with brine, dried 
over MgS04, filtered and evaporated. The crude residue is then adsorbed onto silica and 

10 eluted through a column of flash silica with EtOAc:MeOH (1:0 to 5:1) to give a pale yellow: 
syrup. 

ESI MS: rn/z {rel intensity) 311.1 (100, M +HJ, 255.0 {65), 211.0 (10). 
b. Methyl 2-(4-iodophenylsulfonyl)-amino-6-pyrrolldinohex-4-ynoate: The 
starting t-butyl-carbamate 3la (1.04 g, 3.35 mmol) is taken in 15 mL of MeOH and treated 

1s with 2 mL of SOCl2• The resulting mixture is stirred for 30 min. and evaporated to dryness. 
The residue is then taken in CH2Cl2 and 3 mL ofEt3N and treated with pipsyl chloride {1.32 
g, 4.36 mmol) and the mixture is stirred for 18 hr. and then partitioned between CHC13 and 
dil. NaiC03• The Organic layer is dried over MgS04, filtered and evaporated and the crude 
product is adsorbed onto silica and eluted through flash silica with EtOAc:MeOH (1:0 to 

20 2:1) to give the title compound 31b as well as unsulfonylated free amine 31c. 
3lb: ESI MS: rn/z (rel intensity) 476.9 (100, M +HJ, 211.1 (20). 
31c: ESI MS: rn/z (rel intensity) 211.1 (100, M + H}, 102.l (100). 
d. Methyl 2-[{1,1 '-Biphenyl-4-yl)-sulfonyl)-amino-6-pyrrolidinohex-4-ynoate: 
The free amine 31c (132 mg, 0.628 mmol) and biphen~lsulfonyl chloride (190 mg, 0.754 

2s mmol) is taken in 3 mL ofCHC13 in the presence of0.5 mL ofEt,N and stirred for.18 hr. It 
is then partitioned between CHC13 and dil. CHCI3• The organic layer is dried over MgS04, 

filtered and evaporated. The residue is adsorbed onto silica and eluted through a column of 
flash silica with EtOAc:MeOH (1:0 to 5:1) to give a pale yellow syrup. 
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ESI MS: m/z (rel inteilsity) 457.0 (7, M +Ir). 

e. The methyl estc::r 31d (105 mg, 0.25 mmol) is taken-in 10 mL ofMeOH:H20 (10:1) 

and treated with KOH (115 mg, 2.05 mmol). The resulting mixture is stirred for 18 hr., 

evaporated to dryness~dpartitioned between sat. NaHJ-04 and CHC13:MeOH (15:1). The 

s layers· are separated and the aqueous layer similarly twice extracted. Combined organic 

layers are dried over MgS04, filtered and evaporated. The cnide pale orange residue is then 

recrystallized from MeOH:EtOAc ( 4: 1) to give.an off-white solid. 

ESI MS: m/z (rel intensity) 443.0 (100, M +Ir). 

Example32 

10 Preparation of l-{[4'-Methoxy(l,1 '-biphenyl)-~yl]-sulfonyl}-amino-6-pyrrolidinohex-

~ynoic acid 

a. Methyl. 2-{[4'~:\\iethoxy(l,1 '"".bip1-enyl)4-yl)-sulfonyl}-amino-6-pyrrolidinohex­

~ynoate: The starting sulfonamide 31b (403 mg, 0.847 mmol) and 4-

methoxyphenylboronic acid (193 mg, 1.27 mmol) are taken in 10 mL of benzene, 1.5 mL of 

is EtOH and 1.5 mL of water in.the presence of Pd(PPh3) 4 (2~ mg, 0.025 mmol) and 200 ing 

of NazC03 and brought to reflux for _18, hr. 'The mixture is then partitioned between EtOAc 

and dil. Naz003• The organic layer is.washed with brine, dried over MgS04, filtered ·and 

evaporated. The crude product is adsorbed onto silica and_ eluted through flash silica with 

EtOAc:MeOH (1:0 to 4:1) to give a pale orange tar. 

20 ESI MS: m/z (rel intensity) 457.0. (100, M + W) .. 
. . . . . :' 

b. The methyl ester 32a (201 mg, 0.44 mmol) is saponified as described for 

compound 31e. The crude pale oran~ residue is then recrystallized from MeOH:EtOAc 

(4:1) to give a pale orange solid. 

ESI MS: m/z (rel intensity) 443. (100, M +Ir). 

2s Examnie 33 

Preparation of 2-((1,1 '-Biphenyl)-4-yl-sulfonyl]-amiilo-6-morpholinohex-4-ynoic acid 

a. Methyl 2-N-tert-butoxycarl>onylamino-6-lllorpholinohex-4-ynoate: Morpholine 

(3.23 mL, 37.1 mmol) is coupled With paraformaldehyde (1.12 mg, 37.1 mmol wrt 

monomer) and free acety]ene 4e (5.62 g, 24.8 mmol) as described for compound 31a to 

30 give the title compound as a pale yellow syrup. 

ESI MS: m/z (rel intensity) 327.l (85, M + H), 227.1 (100). 

b. Methyl 2-((1,1 '-biphenyl)-4-yl-sulfonyl)-amino-6-morpholinhex-4-ynoatc: The 
. . 

starting t-butyl-carbamate 33a (614 mg, 1.39 mmol) is deprotected and coupled with 

i I 
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bipbenylsulfonyl chloride (702 mg, 2.78 mmol) as 'described for compound 31b to give the 
title compound as a pale yellow tar. 

ESI MS: mlz (rel intensity) 476.9 (100, M +Ir), 21 lJ (20). 

c. The methyl ester 33b (252 mg, 0.57 mmol) is hydrolyzed as described for 
s compound 31e to give the title compound. 

ESI MS: mlz (rel intensity) 429.0 (100, M +Ir). 

Examnle34 

Preparation of 2-{[4'-Methoxy-(l,1 '-blphenyl)-4-yl]-sulfonyl}-amino-6-

morphollnohex-4-ynolc acid 

10 a. Methyl 2-(4-iodophenylsulfonyl)-amino-6-morphOlinohex-4-ynoate: The 
starting t-butyl-carbamate 31a (6.10 g, 18.7 mmol) is deprotected and coupled with pipsyl 
chloride (5.11g,16.84 mmol) as described for compound 31b to give the title compound as 
a pale yellow tar. 

ESI MS: mlz (rel intensity) 492.9 (100, M +a+). 
1s b. Methyl 2-{[4'-methoxy-(l,1'-biphenyl)-4-yl]-sulfonyl}-amino-6-morpholino-

hex-4-ynoate: The starting sulfonamide 34a (500 mg, 1.02 mmol)· is coupled to 4-
methoxyphenyl-boronic acid (233 mg, 1.53 mmol) as described for compound 32a to give 
the title compound as a light brown solid . 

. ESI MS: mlz (rel intensity) 473.0 (100, M + H'). 
20 c. The methyl ester 34b (36 mg, 0.076 mmol) is hydrolyzed as described for 

2S 

compound 31e to give the title compound as a yellow solid 

ESIMS: mlz (rel intensity)459.l (100, M + H+). 

a. 

Example35 

Preparation of 2-{[4'-Methylthio-(l,1 '-biphenyl)-4-yl]-sulfonyl}-amino-6-

morpholinohex-4-ynoic acid 

Methyl 2-{[4'-Methylthio-(1,1 '-bipheny.1)-4-yl]-sulfonyl}-amino-6-morpholino-
bex-4-ynoate: The starting sulfonamide 34a (500 mg, 1.02 mmol) is coupled to 4-
methylthiophenyl-boronic acid (257 mg, 1.53 mmol) as described for compound 32a to 
give the title compound as a light orange solid. 

Jo ESI MS: m/z (rel intensity) 489.0 (100, M +HJ. 
b. The methyl ester 35a (40 mg, 0.081 mmol) is hydrolyzed as described for 
compound 31e to give 16 mg of the title compotmd as a yellow solid. 
ESI MS: rn/z (rel intensity) 475.0 (100, M + H). 

Example36 
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Preparation of 2":"[~4-Methoxyphenyl)-acetylenylbenzenesulfonyl)-amino-6-

morpholinohex-4-ynoic acid 

Methyl 2-[4-( 4-Metho.xyphenyl)-acetylenyibenienesulf onyl)~amino-6-

morpholinohex-4-ynoate: The starting sulfonamide 31b (1.00 g, 2.03 mmol) and 4-

s methoxyphenylacetylene (350 mg, 2.64 mmol) are taken in 20 mL ofDMF, in the presence 

of Pd(PP~)2Cl2 (72 mg, 0.102 mmol), Cul (40 mg, 0.20 mmol) and Et3N(0.565 ml, 4.06 

mmol) and stirred at 55°C for 16 hr. The mixture. is then diluted in EtOAc and washed 

three times with dil. N1iC03, one time with brine, dried over Mg804, filtered and 

concentrated. The crude product is adsorbed onto silica and eluted through flash silica with 

10 EtOAc:hexanes (1: 1 to 1 :0) to give a pale orange tar. 

ESI MS: mlz (rel intensity) 497.4 (100, M +Ir). 

b. The methyl ester 36a (920 mg, 1.85 mmol} is hydrolyzed as described for 

compound 30e to give the title compound as a solid. 

ESI MS: mlz (rel intensity} 521.0 (100, M + K}. 

1s Exam.pie 37 

Preparation of 2-{[4'-Phenyloxy;.(1,1 '..;bipbenyl)-4-yl]-sulfonyl}-amino-6-

morpholiliohex-4-ynoic acid 

The sulphonyl chloride 9g is coupled with t..:butyl-carbamate . 33a as described for 

compound 31b and the resulting sulfonamide is hydrolyzed as described for compound 31e 

20 to give the title compound. 

Example JS· 

Preparation of 2-{[4'-Methoxy-(1,1 '-biphenyl)-4-yl]-sulfonyl}-amino-6-(4N­

phenylpiperazin-1N-yl)-bex-4-ynoic acid 

a. Methyl 2-{[4'-methoxy-(1,l '-biphenyl)-4-yl)-sulfonyl}-amino-pent-4-ynoate: 

2s (±)-Propargyl glycene (2.15 g, 18.9 mmole} is taken in 50 mL ofMeOH and treated with 3 

ml of SOC12• The resulting mixture is stirred at RT for 16 hr and the evaporated to 

dryness. The resulting residue is dissolved in 40 mL of CHC13, 20 ml of DMF and 25 mL 

of NEt3, treated with 4-meth.oxybiphenylsulfonyl chloride and stirred for 16 hr at RT. It is 

then partitioned between 5% NaHC03 and Hexanes:EtOAc (1:3). The organic layer is 

30 washed 2x with 5% NaHC03, lx with brine, dried over MgS04, filtered and evaporated to 

give a yellowish-brown solid which is recrystallized from i-PrOH:Hex to give a tan solid. 

b. Methyl 2-{ (4 '-methoxy-(1,l '-biphenyl)-4-yl]-sulfonyl}-amino-6-( 4N-

phenylpiperazin-lN-yl}-hex-4-ynoate: N-Phenyl-1,4-piperazine (478 mg, 2.95 mmol) is 

coupled with paraformaldehyde (96 mg, 3.21 mmol wrt. monomer) and free acetylene 38c 

! I 



W000/51975 PCT/US00/05162 

-63-

(1.0 g, 2.68 mmol) as described for compound 31a to give the title compourid as a white 
solid. 

ESI MS: m/z (rel intensity) 548.2 (100, M +Ir). 
c. 2-{(4'-Methoxy-(1,1 '-blphenyl)-4-yl)-sulfonyl}-amino-6-(4N-phenylpiperazin-1N-

s yl)-hex-4-ynoic acid: The methyl ester 38a is hydrolyzed to give the title acid as described· 
for compound 31e~ 

10 

ESI MS: m/z (rel intensity) 556.1 (25, M + Naj. 534.1 (100, M + Hj. 

a. 

Example39 

Preparation of 2-{(4'-Methoxy-(1,1 '-biphenyl}-4-yl)-sulfonyl}-amino-6-(4N-tert­

butoxycarbonylpiperazin-1N-yl)-hex-4-ynoic acid 

Methyl 2-{[4'-methoxy-(1,l '-biphenyl)-4-yl]-sulfonyl}-amino-6-( 4N-tert-
butylcarbonylpiperazin-lN-yl)-hex-4-ynoate: N-tert-butoxycarbonyl-1,4-pipetazine 
(8.14 g, 4.37 mmol) is coupled with paraformaldehyde (143 mg, 4.7 mmol wrt. monomer) 
and free acetylene 38e (1.48 g, 3.97 mmol) as described for compound 31a to give the title 

1s compound as a pale yellow syrup which soildified upon standing. 

ESI MS: m/z (rel intensity) 572.2 (100, M + Hj. 
b. 2-{(4'-Methoxy-(1,1 '-biphenyl)-4-yl)-sulfonyl}-amino-6-(4N-tert-butoxy­
carbonylpiperazin-1N-yl)-hex-4-ynolc acid: The methyl ester 39a is hydrolyzed to give 
the title acid as described for compo1.md 31e. 

20 ESI MS: m/z (rel intensity) 558.2 (100, M +If'). 

Example40 

Preparation of 2-{(4'-Methoxy-(1,1 '-biphenyl)-4-yl]-sulfonyl}-amino-6-(4N­

metbanesulfonylpiperazin-1N-yl)-hex-4-ynolc acid 

a. Methyl 2-{[4'-methoxy-(1,1 '-biphenyl)-4-yl]-sulfonyl}-amiilo-6-(4N-methane 
2s snlfonylpiperazin-lN-yl)-hex-4-ynoate: The protected piperazine 31a (213 mg, 0.37 

mmole) is taken in 25 mL of CH2Cl2 and treated with 4 mL of trifluoroacetic acid at RT. 
The resulting mixture is stirred for 3 Hr and then evaporated to dryness and triturated with 
CHC13• ·The residue is dissolved in 25 mL of CH2Cl2 and treated with 3 mL of NEt3 and 
then methanesulfonyl chloride (0.032 mL, 0.41 mniole). The resulting mixture is stirred for 

30 3 hr and then partitioned between 5% NaHC03 and EtOAc. The organic layer is washed 
with brine, dried over MgS04, filtered and evaporated to give an off-white solid which is 
purified via flash chromatography with EtOAc to give a white solid. 
ESI MS: m/z (rel intensity) 550.0 (100, M +If'). 
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b. - 2-{[4,·Methoxy-(1,1'-biphenyl)-4-yl)-sulfonyl}-amlno-6-(4N-tert-b11toxy- _ -

carbonylpiperazin-tN-yl)-hex-4-ynoic acid: The methyl ester 40a is hydrolyzed to give 

the title acid as described for compound 31e. 

ESI MS: m/z (rel intensity) 536.0 (100, M +HJ. -

s Example 41 

Preparation of 2-{[4,·Methoxy-(1,1 '-biphenyl)4-yl)-sulfonyl}-amino-6-(4N­

acetylpiperazin-1N-yl)-hex4-ynoic acid 

a. Methyl 2-{[4'-methoxy-(1,t '-biphenyl)-4-yl]-sulfonyl}-amino-6-(4N-methane 

sulfonylpiperazin-lN-yl)-hex-4-ynoate: ·The protected piperazine 3la (210 mg, 0.37 

10 mmole) is deprotected and converted to an acetate derivative upon treatment with acetic 

- anhydride as described for compound 40a.. , 

ESI MS:-mlz (rel intensity) 514.1 (85, M + H'). 

b. 2-{[4'-Methoxy'.'(l,1 '-biphenyl)-4-yl]-sulfonyl}•amino-&-(4N-tert-buto:xy~ 

carbonylpiperazia;.lN-yl)-hex-4-ynoic acid: The methyl ·ester 40a is hydrolyzed to give 

is the title acid as described for. compound 31e. -

ESI MS: m/z (rel intensity) 500.1 (85, M +Ir). 
' . : 

Example' 42 -__ 

Preparation of 2-{[4'-PheO:yloxy-(1,l '-biphenyI)-4-yl]-sulfonyl}-amino-'­

pyi'rolidinohex-4-ynoic add 

20 The sulphonyl chloride 9g is coupled with t-butyl-carbamate 31a as desCribed for 

2S 

· compound 31b and the resulting stilfmiamide is hydrolYzed as described for comi>oWld 31e 
- - -

to give the -title compound. 

Example43 

Preparation of 2-{[4'-Phenyloxy'."(1,1 '-biphenyl)-4-yl)-sulfonyl)-amino-6-(N,N­

dlmethylamioo )-he:x:-4-ynoic ~cid 

a. Methyl _ tert-butoxycarbonylamino-6-(N,N-dimethylamino)-hex-4.-ynoate: 

Dimethylamine is couplked with parafonnaldehyde and free acetylene 4e as described for 

compound 30a to give the title compound. 

b. The sulphonyl _ chloride 9g is coupled with t-butyl-carbamate 43a as described for 

30 compound 31b and the resulting sulfonamide is hydrolyzed as described for compound 31e 

to give the __ title compound._ 

·Example44 

Preparation of 2-[4-(N-4-Metho:x:ybenzoyl)-aminobenzenesulfonyl)-amino+ -

morpholinohex-4-ynoic acid 

! I 



W000/51975 PCT/US00/05162 

-CiS-

a. Methyl 2-(4-acetBmidobenzenesulfonyl)-amino-6-morphoUnohex-4-ynoate: The t­
butylcarbamate 33a is deprotected and coupled to 4-acetamidobenzenesulfonyl chloride as 
described for compound 31b to give the title compound. 

b. Methyl 2-(4-(N-4-methoxybenzoyl)-amlnobenzenesulfonyl]-amino-6-morpholino­
hex-4-ynoate: The acetamide 44a is heated to reflux for. 3h in JN HCl and then. 
concentrated to dryness and azeotroped with toluene. The resulting residue is dissolved in· 
CH30H, followed by slow addition ofthionyl chloride. The mixture is stirred for 18h, and 
solvent is removed under reduced pressure. The crude aniline sulfonamide intermediate is 
dissolved in CH2Clz, cooled to 0 °C. 4:-Methylmorpholine is added, followed by 4-

10 Methoxybenzoyl chloride. The reaction mixture is stirred for 18h, diluted with water, and 
extracted three times with EtOAc. The combined EtOAc layers are washed with dil 
Na2C03, H20, brine, dried over MgS04, and concentrated to a solid which is eluted through 
flash silica with EtOAc to give the title compowd. 

ESI MS: m/z (rel intensity) 516.1 (100, M + Hj. 
1s c. The methyl ester 44b is hydrolyzed as described for compound 31e to give the title 

compound as a solid. 

ESI MS: m/z (rel intensity) 524.1 (25, M +Na}, 502.1 (100, M + H'). 

Example45 

Preparation ofl-[4-(N-4-n-Buto:xybenzoyl)-aminobenzenesulfonyl)-amino-6-
20 morphoUnohe.x-4-ynoic acid 

.a. Methyl 2-(4-(N-4-n-Buto.xybenzoyl)-aminobenzenesulfonyl]-amino-6-morphollno- · 
hex-4-ynoate: The acetamide 44a is converted to the title compound upon coulping With n­
butoxybenzene as described for compound 44b. 

b. The methyl ester 45a is hydrolyzed as described for compound 31e to give the title 
2S comp01md as a solid. 

Examole46 

Preparation of 2-{[4'-Methoxy-(1,1 '-biphenyl)-4-yl]-sulfonyl}-amino-6-phenylhex-4-

ynoic acid 

a. Butyl-2-hydroxy-6-phenylhex-4-ynylether: The starting 3-phenyl-1-propyne (2.71 g, 
30 23.4 mmole) is taken in 100 mL of dry THF wder argon and cooled to -78 °C. A solution 

ofn-butyl lithium (9.36 mL, 23.4 mmole) is added dropwise and the mixture is allowed to 
stir for 15 min. afterwhich BF3·0E~ (2.91 mL, 23.4 mmole) is added dropwise and the 
solution allowed to stir for 15 min. Tert-Butyl glycidyl ether (3.01 mL, 21.2 mmole) is 
then added dropwise. The mixture is allowed to stir for IS min. and then the cooliung bath 

3s is removed and the solution allowed to come to room temperature for 1 hr. The reaction is 
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quenched with sat NHtCl and then partitioned between ~ter and EtOAc. The organic 

layer is washed with brine, dried over MgS04, filtered and evaparated to give a crude syrup 

which. is adsorbed onto silica, eluted through a flash silica column with hexanes:EtOAc 

(10: 1 to 2: 1) to give the tille ether as a clear syrup. 

s b. tert-Butyl-2-methan~ulfonyloxy-6-Pbenylbex-4-ynylether: The starting alcohol 46a 

(2.61 g. 10.6 mmol~) is, 'tllken in 100 mL of CH2Cl2 in the presence of 2 mL of Et3N and 

treated with methanesulfonyl chloride (1.64 mL, 21.2 mmole) and allowed to stir for 18 hr. 

The mixture is then partitjoned CHC13 and IN HCl. The organic layer is dried over MgS04, 
., . ... . 

filtered and evaparated. The crude material. is adsorbed onto silica and eluted through flash 

10 silica with hexanes:EtOAc (10:1to2:1) to give the desired material as a pale yellow syrup. 

c. l~bydroxy-2-azido~-Phenyni:ex-4-yn: The methane sulfonate 46b (1.05 g, 3.24 

mmo1e) is taken in 25 DlL of CH2Cl2 and treated with 2 mL of tiifluoroacetic acid and the 

.. resulting dark' brown· solution wis allowe<I.to stir for'2 hr. The mixture is diluted with 

CH2Cl2• washed with dil. NaHC03, dried over MgS04, filtered and evaparated. The residue 

1s is taken in 10 mL ofDMF, treated with 1 g ofNaN3 .and heated to 65 °C for 18 hrs. The 

mixture is the diluted with hexanes:EtOAc (1:2) and 'Washed 3x with water, Ix with brine, 

· dried over MgS04' :filteteci and evaparated~ 1be brown residue is adsorbed onto silica and 

eluted through a col~·of flash silica with hexane1i:EtOAc (4:1 to 1:3) to give the title 

compound as a tan gum. 

20 d. 1-Hydroxy-2-(4-bromobenzenesulfonyl)-amino-6-phenylhex-4-yn: The azide 46c 

(443 mg, 2.06 mmqle) istakeD. in 5 II1L of 1HF iri'the presence of PPh3 (1.08 g, 4.12 

mmole) and treated with a 0.3 mL of water. The mixture is stirred for 18 hr, diluted with 

10 mL of dioxane, 1 mL of H20 and 2.5 mL of Et3N and then treated with 4-

bromobenzenesulfonyl chloride. The mixture is stirred for 2 hr and then partitioned 

2s between EtOAc and IN HCl. The organic layer is washed with brine, dried over MgS04, 

filtered and evaparated. The tan resigue is then adsorbed onto silica and eluted through a 

column of flesh silica with hexanes:EtOAc (4:1 to 1:4) to give the title compound as a pale 

yellow solid. 

e. 1-Hyd.rox.y-2-{[4'-methoxy-(1,1 '-biphenyl)-4-yl)~sulfonyl}-amino-6-pbenylhex-4-

30 yn: The bromide 46d (330 mg, 0:81 mmole) is taken in 10 mL of benzene in the presence 

of 4-methoxybenzene boronic acid, palladium tetrakistriphenylphosphine (50 mg), Na2C03 

(150 mg), lmL of water and 1 mL of EtOH. The mixture is brought to reflux for 18 hr and 

then partitioned between water and hexanes:EtOAc (1:2). The organic layer is washed with 

brine, dried over MgS04, filtered and evaparated to give a residue which is adsorbed onto 

i I 



WOOOl51975 PCT/USOOI05162 

-67-

silica and eluted through flash silica . with hexanes:EtOAc (2: 1 to 1 :3) to give the title 
compound as a pale yellow oil. 

f. The alcohol 46e (159 mg, 0.36 mmole) is taken in 100 mL of acetone and treated 
dropwise with Jones reagent until an orange color persists. The mixture is stirred for SO 

s min. and then quenched with excess isopropyl alcohol and stirred for an additional 30 min, 
The fine green precipitate is filtered and the solvent evaparated. The residue eluted through 
a short column of flash silica with CHC13:MeOH (1 :0 to 5: 1) to give the title compound as 
an off-white solid. 

Exarnple47 

10 Preparation of 2-{[4'-(2-Methoxyetho:xy)-(1,1 '-blphenyl)-4-yl)-sulfonyl}-amtno-6-

phenylhex-4-ynolc acid 

a. 1-Bydroxy-2-{(4'-(2-metho:xyethoxy}-(l,l '-blphenyl)-4-yl]-sulfonyl}-amino-6-
phenylhex-4-yn: The azide 46c is coupled to sulfonyl chloride 10a is as described for 
compound 46d to give the title compowd. 

1s b. The alcohol 47a is oxidized to the title acid as described for compound 46f .. 

Example48 

Preparation of 2-{[4'-(2~N-Pyrrolidino-ethoxy)-(1,1 '-biphenyl)-4-yl)-sulfonyl}-amino-

6-phenylhex-4-ynoic acid 

a. 1-Hydroxy-2-{(4-(2-N-pyrrolidono-ethoxy)-(1,1 '-biphenyl)·4-yl)-sulfonyl}-amino-
20 6-phenylhex-4-yn: The azide 46c is coupled to sulfonyl chloride 1 ta is as described for 

compound 46d to give the title compound. 

b. The alcohol 48a is oxidized to the title acid as described for compound 46f. 

Example49 

Preparation of2-{(4'-Methoxy-(1,l'-biphenyl)-4-yl)·sulfonyl}-amino-6-phenylo:xyhex-
zs 4-ynoic acid 

30 

a. tert-Butyl-2-hydroxy-6-phenyloxyiex-4-ynylether: The starting 3-phenyloxy-1-
propyne is coupled with tert-Butyl glycidyl ether as described for compound 46a. 
b. The title acid is prepared from compound 49a according to the sequence reactions 
described for compounds 46b-f. 

Example SO 

Preparation of2-{[4'-Metho:xy-(1,1'-blphenyl)-4-yl]-sulfonyl}-amino-6-metboxyhex-4-

ynoie acid 

a. tert-Butyl-2-hydro:xy-6-methoxyhex-4-ynylether: The starting 3-methoxy-1-propyne 
is coupled with tert-Butyl glycidyl ether as described for compound 46a. 
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b. 1-Bydroxy-2"'.azid~6-metho~hex-4-ynylether: The starting ether.SOa is carried for 

to the title azide as described for the sequence of reactions for 46b-c. 

c. The . title. aci.d is prepared from compound . SOb. according to the. sequence reactions . 

described for compounds 46d-f. 

Example'Sl. 

Preparation ·of 2-{[4'-Bromo-(1,l '-bipheilyl)-4-yl]-sulfonyl}-amino-6-methoxyhex-4-

ynoic acid 

a. tert-Botyl-2-hydroxy-6-methoxyhex-4-ynylether: The starting methoxy alkyne 50a 

is converted to its relative 2-azido · derivative as described for the sequence of reactions 

10 described for compounds 46b-c. 

b. 1-Hydroxy-2-{[4'-Bromo-(1,1 '-biphenyl)-4-yl)-sulfonyl}-amino-6-phenylhex-4-yn: 

The azide Slc (2.S g, 14.7 mmole) is taken in 30 mL of Tin" in tlie pre~ence of PPh3 (9.6 g, 

37 mmole) and treated with a S mL of water. The mixture.is partitioned be~een lN HCl 

and hex:EtOAc (1:3). The organic layer is extracted with lN HCl and the combined· 

1s aqueous la,yers are neutralized with solid NaHC03, diluted with an equal volwne of dioxane 

and treated with [4'-Bromo-{l,1 '-biphenyl)-4-yl]-sulfonyl chloride (5.3 g, 16.7 mmole) and 

the resulting solution stirr,ed 16 hr. and then partitioned between EtOAc and H20. The 

organic layer is washed with lN HCI . and. then brine, dried over MgS04, filtered· and 

evaporated. The . resulting solid is purified via column chromatography with 

20. hexanes:EtOAc (1:1) to give the title compound as a white solid. 

b. The title acid is prepared from compound Slb as described for compound 46f. 

Example52 

Preparation of 2-{[4'-Methoxy-(1,1 '-biphenyl)-4-yl)-sulfonyl}-N-methyl-amino-6-

methoxyhex4-ynoic acid 

2S a. Methyl ·2-{[4'-Methoxy-{1,1 '-biphenyl)-4-ylJ-sulfonyl}-N-methyl-amino-6-

30 

metho:xyhex-4-ynoate: The acid 51 {500 mg, 1.23 mmole) is dissolved in 20 mL of 

MeOH and treated with 8 mL of SOC12• The resulting mixture is stirred at RT for 18 hr. 

and then evaporated. The residual solid is dissolved in 10 mL of di~ethylacetamide and 
. . . . . . . : 

treated with methyl iodide (0.092 mL, 1.47 mmole) in the presence of 600 mg of Cs2C03• 

The resulting mixture is stirred for 2 hr and then partitioned between EtOAc and H20. The 

organic layer is washed with water and then brine, dried over MgS04, filtered and 

evaporated to give a yellow oil. 

The title acid is prepared from compound 52b as described for compound 46f. 

Examnie 53 
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Preparation of 2-{[4'-Methoxy-(1,1 '-biphenyl)-4-yl)-sulfonyl}-amino-6-(2-

meth.oxyethoxy).;.methoxyhex4ylioic acid 

a. ten-Butyl 2-hydroxy-6-tert-butyldimeth.ylsiloxyhex4ynylether: The starting tert• 
butyldim.ethylsilyl-1-propyne (20g, 133 mmole) is converted to the title ether as described 

s for compound 46a. 

b. tert-Butyl 2-methanesulfonyloxy-6- tert-butyldimethylsiloxyhex 4ynylether: The 
starting alcohol 46a (34.3 g, 114 mmole) is converted to its relative mesylate as described . 
for compound 461>. 

c. tert-Butyl 2-methanesulfonyloxy-6-b_enzoyloxyhex-4-ynylether: The starting 
10 siloxyether (28g, 74 mmole) is taken in 500 mL of tetrahydrofuran and treated with 

tetrabutylammonium flouride (96 mL, 96 mmole) and the resulting mixture is stirred at RT 
for 1 hr. and the partitioned between EtOAc and water. The organic layer is washed with 
water and then brine, dried over MgS04 and evaporated. The residue is taken in 100 mL of 
CH2Cl2 and 40 mL of pyridine and treated with benzoyl chloride (12mL, 101 mmole): The 

1s resulting mixtuer is stirred at RT for 3 days and then evaporated. The residue is taken in 
hexane and filtered. The filtrate is taken in hexanes:EtOAc (1:4), washed with water and 
brine, dried over MgS04, filtered and evaporated. The residue is purified . by 
chromatography with hexanes:EtOAc (9:1) to give a yellow solid. 
d. 2-{[4'-Methoxy-(1,l '-biphenyl)-4-yl]-sulfonyl}-amino-6-benzoyloxyhex-4-ynoic 

20 acid: The mesylate 53c (12 g, 32.6 mmole) is carried forward to the title acid as described 
for the sequence of reactions for 46c-r. 
e. . 2-{[4'-Methoxy-(1,l '-biphenyl)-4-yl]-sulfonyl}-amino-6-hydroxyhex-4-ynoic · acid: 
The starting acid S3d (3.14g, 6.36 mmole) is taken in 25 mL of methanol and treated with 
1.9 mL of SOC12• The resulting mixture is stirred 16 hr at RT and then evaporated to 

2s dryness. The residue is purified by chromatography with hexanes:EtOAc (7:3 to 1:1) to 
give the product as a white solid. 

f. Methyl 2-{[4'-Methoxy-(l,l '-biphenyl)4yl)-sulfonyl}-amino-6-(2-methoxy-
ethoxy)-metho:xyhex-4-ynoate: The starting alcohol S3e (419 mg. 1.04 mmole) is taken in 
4 mL of CH2Cl2 in the presence of 0.3 mL of diisopropylethyl amine and treated with 

30 methoxyethoxymethyl chloride. The resulting solution is stirred for 16 hr and evaporated. 
The residue is purified by chromatography with hexanes:EtOAc (4:1 to 1:1) to give the 
product as a white foam. 

g. The starting ester 53f (29 mg. 0.06 mmole) is taken in 70 mL of TIIF:H20 (1:1) and 
treated with LiOH (25 mg, 0.6 mmole). The resulting solution is stirred at RT for 1 hr and 
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then partitioned between lN- HCl and EtOAc. The organic layer is dried over MgSO.., 

filtered and evaporated to give the title acid as a colorless gum .. 

ESI MS: ml-z. (rel intensity) 495.0 (100, M +NH/), 476.0 (100, M - Ir). 

· Example54 

s Preparation of 2-{[4'-Bromo-(l,1 '-biphenyl)-4-yl]-sulfonyl}-amino-6-pheilyloxy-4-

ynoiC acld 

The starting tert-Butoxy-2-hydioxy-6-phenyloxyhex-4-ynyJethei" 49a iS converted to the 

title acid according to the sequence of reactions described for compound 46b..;f. 

Example SS 

10 Preparation of 2-{[4'"'.Phenyloxy-(l,1 '-biphenyl)-4-yl)-sulfonyl}-amino-6-methoxyhex-

IS 

4-ynoic acid 

a. tert-Butyl 2-hydroxy-6-i\lethoxyhex-4-ynylether: The starting 3-phenyl-1-propyne is 

coupled with tert-Butyl glycidyl ether as described for compound 46a. 

b. 1-hydroxy-2-azido-6-Methoxyhex-4-yn: The title azide is prepared from compound 
,. '• 

SS a according to the sequence of reactions descrlbed for 46b-c. 

c. Th~ azide SSb is decomposed. and coupled to sulfonyl chloride 9g according to the 

procedme described for 46d and the resulting sulfonamide is subsequently oxidized 

according to the procedure descnbed for 46r. 
Example56 . . . . . . . . . 

. 20 . Preparation of 2-{['l'-Methoxy-(l,1 '-biphenyl)-4-yl]-sulfonyl}-amino-6-phenylthiohex-

•'\ 
4-ynoic acid 

a. tert-Butyl 2-hydroxy-6-:Phenylthlohex-4-ynylether: The starting 3"'.phenylthio-1-

propyne is coupled with tert"'.Butyl glycidyl ether as descnl>ed for compound 46a. 

b. The title acid is prepared from compound 56a according to the sequence reactions 

2s described for compounds 46b-f. 

Example57 

Preparation of 2-{[4'-Methoxy;.(1,1 '-blphenyl)-4-yl]-sulfonyl}-amino-6-:[5-(furan-2-yl)­

oxadiazol-2-yl]-thiohex-4-ynoic acid 

a. tert-Butyl 2-hydroxy-6-:[S-(furan-2-yl)-oxadiazol-2-yl]-thiobex-4-ynylether: · The 

30 starting 3-[5-(furan-2-yl)-oxadiazol-2-yl]-thio-1-propyne is coupled with tert-Buty1 

glycidyl ether as described for compound 46a. 

b. .The title acid is prepared from compound S7a according to the sequence reactions 

described for compounds 46b-f. 

Example 58 

i I 
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Preparation of 2-{[4'-Methoxy-(1,1 '-bipbenyl)-4-yll-s1ilf'oayl}.;aiiJino-6-(5-(N­

pyrrolidinyl)-tbladlazol-2-yl)-tblobex-4-ynolc acid 
a. tert-Butyl 2-hydroxy-6-[5-(N-pyrrolldlnyl}-tbiadlazol-2-yl)-thiohe:x:-4-ynyletber: 
The starting 3-[S-(N-pyrrolidinyl)-thiadiazol-2-yl]-thio-1-propyne is coupled with tert-

s Butyl glycidyl ether as described for compound 46a. 

The title acid is- prepared· from compound S8a accon:ling to the sequence reactions 
described for compounds 46b-f. 

Examples 59 - 62 

The following chemical formula ·along with Table 4 shows the structure of 
10 compounds made according to the description in Examples 59-62 described below: 

Table4 

Example Ri Ri R, R. 
59 -H -H -Ph -OMe 
60 -CH20CH2Ph -H -H -OMe 
61 -CH20CHJ>h -H H -H 

62 -H ,JLo H -OMe 

Example59 

ts Preparation of trans-2-{(4'-Metboxy-(1,1 '-biphenyl)-4-yl)-sulfonyl}-amino-5-

phenylpent-4-enoic acid 

a.. ·trans-Methyl 2-(4-Iodophenylsulfonyl)-amino-5-phenylpentenoate: The 
starting trans-methyl 2-N-boc-amino-5-phenylpent-4-enoate (700 mg, 2.3 mmol, prepared 
as described in Tetrahedron Lett., 1994, 35, 3669) is deprotected and sulfonylated with 

20 pipsy1 chloride (626 mg, 2.07 mmo1) as described for 3a to give 217 mg of white solid. 
ESI MS: m/z (rel intensity) 488.9 (100, M + ~ }, 471.9 (50, M +Ir). 
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b. trans-Methyl . 2-{(4'-Methoxy-(1,1 '-biphenyl)+yl]-sulfonyl)-amino-5-phenyl­

pentenoate: The St;ITTing sulfonamide 59a (217 mg, 0;46 mmol) and 4-

methoxyphenylboronic .acid (105 mg, 0.69 mmol) are coupled as described for compound 

3b to give 130 mg of the title compound as a pale orange soJid. 

s ESI MS: m/z (rel intensity) 499.0 (70, M +NH/), 452.0 (100, M +If). 

c. The starting sulfonamide 59b (43 mg, 0.46 mmol) is dissolved in pyridine in the 

presence of lithium iodide (152 mg, 1.14 mmol) and refluxed for S hr. The mixfure is then 

concentrated to dryness, taken up in EtOAc, washed 3x with lN HCl, lx with brine, dried 

over MgSO,, filtered and evaporated. The :crude material is purified over flash silica with 

10 EtOAc:MeOH (1:0 to 4:1) to give 24 mg of yellow oil which solidified on standing. 

ESI MS: m/z (rel intensity) 455.0 (SO, M + ~/), 438.0 (100, M +HJ. 

Example60 

Preparation of 2-{[4'-Methoxy-(1,1 '-biphenyl)-4-yl}-sulfonyl}-amino-3-

benzyloxym.ethyl-pent-4-enolc acid 

1s a. N-boc-Glycene-(cis-4-benzyloxybut-2-enyl) ester: The N-boc-glycine (21.9 g, 0.125 

mol), cis-4-benzyloxy-2-buten-1-ol (25 mL, 0.15 mol), and ~methylaminopyridine (1.5 

g, 0.013 mol) are dissolved in CH2<;;12 and stirred at 0 °C. Then N,N-dicyclohexyl­

carbodiimide (31 g, 0.15 mol) in 30 mL of CH2Cl2 is added and the reaction stirred at 0 °C 

for five minutes. The reaction is then stitTed for twelve hours at 25 °C. Additional CH2Cl2 

. 20 is added and the reactiOJ:l is washed with 1 N HCI , so4ium bicarbonate and then· with brine. 

The organic extract is dried over magnesium sulfate and the solvent evaporated. in vacuo; to .. 

give an orange oil which is absorbed onto silica gel and applied to a dry silica column 

which is eluted with hexane:EtOAc (9:1) then with hexane:EtOAc (8:2). Product fractions 

are combined and dried in vacuo to give the title compound as a solid. 

2s b. 2-N-boc-amino-3-benzyloxymethyl-pent-4-enoic acid: LDA solution (37.3 mmol) is 

prepared from N,N-diisopropylamine (5.2 mL. 37 .2 mmol) in TIIF (30 ml, cooled to -20 °C) 

and n-BuLi (3.7 mL, 10 Min hexancs, 37.3 mmol). The LDA solution in THF is added to a 

stitTed solution of allylic ester 60a (5.0 g, t4.9 lnmol) and ZnC12 (17.9 mmol) in 100 mL 

of TIIF at -78 °C. The mixture is allowed to come to room temperature overnight. The 

Jo crude mixture is partitioned betweeri 700 mL of ethyl acetate and 700 mL of IN HCI. The 

organic layer is washed with 150 mL dilute NaHC03 solution (3x's); The bicarbonate 

washes are acidified with cone. HCI to pHl and extracted with 700 mL of ethyl acetate. 

The ethyl· acetate layer is dried over magnesium sulfate and the solvent removed in vacuo 

to give a white solid. 

Js c. Methyl-2-N-(4-bromobenzenesulfonyl)-amino-3-benzyloxymethyl-pent-4-enoate: 

I I 
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The olefin substrate 60b (1.8 g, S.37 mmol) is dissolved in 54 mL of methanol and 8.3 mL 
of thionyl chloride is added· dropwise to the mixture and stirred at room temperature until 
the reaction is complete by· tic. The crude reaction is dried and re-evaporated from 
methanol (3 X's). The dried reaction is taken up in CH2C~ (30 ml) and triethylamine (7 ri11 

s ). 4-Bromopheriylsulfonyl chloride (1.23 g, 4;83 tmnol) is added and the reaction stirred 
overnight. The reaction solvent is removed in vacuo and the oil is taken up in ethyl acetate, 
washed with IN HCl, followed with sodium bicarbonate solution, and finally with brine, 

then dried over magnesium sulfate and the solvent removed in vacuo. The crude material is 
adsorbed onto silica gel and purified over a -silica column eluting with hexane folJowed with 

10 hexane:ethyl acetate (8:2). Product fractions are combined and dried to give a yellow oil. 
~· Methyl 2-N-{[4'-methoxy-(1,l '-biphenyl)-4-yl)-sulfonyl)-amino-3-benzyJoxy­
methyl-pent-4-enoate: The olefin substrate 60c (320 mg, 0.683 mmol) is dissolved in 
benzene (4 mL) and sodium carbonate (148 mg), in water (0.6 mL) is· added along with 
tetrakis (triphenyl-phosphine) palladium. 4-Methoxyphenylboronic acid (157 mg, 1.03 

IS mm.ol), in methanol (0.4 ml), is added and the mixture is refluxed overnight. Ether is added 
to the reaction which is washed with water (2x's) and brine {lx), the organic layer is dried. 
over magnesium sulfate. and the solvent stripped in vacuo. to give a yellow solid. The crude. 
material is adsorbed onto silica gel and pmified over a silica column eluting with with 
hexane:ethyl acetate (9:1) followed with hexane:ethyl acetate (1:1). Product fractions are. 

20 combined and dried to give the title compound as a yellow oil. 

e. The olefm substrate 60d (207 mg, 0.42 mmol) is dissolved in methanol:water (10:1) 
(5.S mL) and potassium hydroxide (424 mg, 7.52 mmol) is added, then the mixture is· 
stirred at room temperature until the reaction is complete. Ethyl acetate is added and the 
crude reaction is washed with IN HCl (lx) and brine (lx). The organic layer is dried over 

2s magnesium sulfate and the solvent removed in vacuo. The crude material is adsorbed onto 
silica and purified over a silica column eluting with ethyl acetate:hexane (1:1) followed 
with ethyl acetate. The product is then eluted with ethyl acetate:methanol (9:1) and the 
product fractions are combined and the solvent is removed in vacuo to give the title 
compound as a mixture of isomers. 

30 ESI MS: m/z (rel intensity) 482.6 (100, M + H'). 

Example 61 

Preparation of 2-((1,1 '-biphenyl)-4-yl)-sulfonyl-amino-3-benzyloxymethyl-pent4 

enoicacid 

a. Methyl 2-((1,1 '-bipheny)-4-yl)-sulfonyl-amino-3-benzyloxymethyl-pent-4-enoate: 
3s The olefin substrate 60b (200 mg, 0.597 mmol) is dissolved in methanol (5.4 ml) and 

;l' 
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thionyl chloride (830 inl) js added dropwi~ to the .mixture and stirred at room temperature 

until.the reaction is coinpl~te by tic. The crude reaction.is drie~ and re-evaporated from 

methanol (3x's). The .dried reaction is taken up in CH2Cl2 (3 mL) and triethylamine (0.7 

ml) and. biphenyl-4-sulfonyl chloride (136 mg, 0.537 mmol) is added and the reaction 

s stirred overnight. The reaction solvent is removed in vacuo and the oil is taken up in ethyl 

acetate, washed with lN IICl, followed with sodium bicarbonate solution,. and finally with 

brine, then dried over IJlllgnesium ~fate and the solvent removed in vacuo. The crude 

material is adsorbed onto. silica gel and purified over a silica column eluting with hexane 

followed with hexane:ethyl acetate (8:2). Product :fractions are combined and dried to give 

JO a yellow oil. 

b. The methyl ester 6la (40 mg, 0.~86 mmol) is dissolved iii methanol:water (10:1) (1.1 

· mL} and potassium hydroxide (90 mg, 1.6 mmol) add~ then the miXture is stirred at room 

temperature until the reaction is complete. Ethyl acetate is added and the crude.reaction.is 

washed with lN IJCl (lx) and brine {lx). The organic layer is dried over magnesium 

JS sulfate and the solvent removed in vacuo. The crudC ~terial is adSorbed onto silica and 

20 

. .. . . 

purified over a silica column elutihg with ethyl acetate:hexane (1:1) followed with ethyl 

acetate. Produ~t i~ eluted with ethyl acetate:methanol(9:1), product fractions are combined 

and the solvent removed in vacuo to give the tide compound. 

ESl.MS: m/z (rel intensiiy) 469. l (45, M ~NH/), 452.1 (100, M + H} . 

. Example62 

Preparation of cU.:.2-{[4'-Methoxy-{1_,l '-biphenyl).+yl)~ulfonyl}-aminp-5-(N­

pyrrolldlnocarbonyl)-pent4-enoic acid. 

a. cis-2-BroDio-N-pyrroJidinocarbonylethene: Ethyl.:Cis-3-bromopentenoate is taken in 

CH2Cl2 and treated with CX.cess pyttolidine for 2 hr to.give the desired amide. 

2s b. tert-Butyl 2-hydroxy-6-Pbenylhex-4-enylether: The starting bromoalkene 62a is 

taken in dry THF under argon and cooled to -78 °C. A solution of 2 eq of tert-butyl lithium 

is added dropwise and the mixture is allowed to stir for 20 min:. afterwhich a solution of 1 · 

eq of tert-Butyl glycidyl ether in THF is the added dropwise. The mixture is allowed to stir 

for 1 S min. and. then the cooling bath is removed and the solution allowed to come to room 

30 temperature for 1 hr. The reaction is quenched With sat. NH4Cl and then partitioned 

between water and EtOAc. The organic layer is washed with brine, dried over Mg2S04, 

filtered and evapm!.ted to give a crude material which is adsorbed onto silica and eluted 

through a flash silica column to give the title amide. 

c. The amide 62b is carried forward to the title acid as described for compounds 46b-f. · 

i I 
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Examples 63-68 

The following chemical fonnula along with Table S shows the structure of 

Tables 

Example Ri Ri ~ 
63 ff \,() 

-Me 

\ 
64 \o·· \,() 

-Me 

65 \_()- y() -CH2Ph 

66 

\_()""" \,() 
-CH2CH20Me 

67 

\ff \,() 
-~CH20Me 

68 ff ys'() -CH20I20Me 

\ 

Example 63 
(2R)-{(4'-Methoxy-(1,1 '-biphenyl)-4-yl]-suHonyl}·amino-(3S)-methoxy-5-phenylpent-

4-ynoic add 

a. t-Butyl (4S,1 'R)-2,2-dimethyl-4-(1 '-hydroxy-3'-phenylprop-2'-ynyl)-
10 oxazolidlne-3-carboxylate: A solution ofphenylacetylene (1.73 g, 17 mmol) in TIIF (75 

mL) is cooled to -78°C and then n-butyllithium (2.S M, 6.3 ml, 15.7 mmol) is added. The 
resu1ting mixture is warmed to -20°C and stirred for 15 minutes. The mixture is re-cooled 



r. 

· WO 00/51975 PCT/US00/05162 

-76-

to -78°C and then t-butyl (S)-4-formyl-2,2-dimethyl-3,..oxazolidinecarboxylate (3 g, 13.1 

mmol) in TIIF (10 mL}is slow1y added. The mixture is then warmed to -20°C and stirred 

for 30 minutes. The reaction is quenched by the addition of saturated ammonium chloride 

solution (30 mL). The mixture is then poured into water and extracted with methylene 

s chloride. The organic extracts are dried (MgS04) and then concentrated to an oil under 

reduced pressure. The oil is purified by chromatography on silica gel using 9: 1 

hexane:EtOAc as the eluent to provide 2.20 g of the desired compound as a pale oil. 

ESI MS: mlz (rel intensity) 332 (100, M + W). 

b. I-Butyl (4S,1 'R)-2,2-dimethyl-4-(1 '-methoxy-3'-phenylprop-2'-ynyl)-

10 oxazolldine-3-carboxylate: The alcohol 63a (10.04 g, 30.3 mmol) in THF (150 mL) is 

stirred at 0°C and then sodium hexamethyldisilazide (0.6 M, 60 mL, 36.4 mmol) is added. 

The mixture is stirred at 0°C for 15 min. and then iodomethane (4.73 g. 33.3 mmol) is 

added. The resulting mixture is stirred at room temperature overnight and then the reaction 

is quenched by the addition of saturated ammoriiuni chloride solution (20 mL) .. The 

1s mixture is poured into water and then extracted with methylene chloride~ The organic 

extracts are dried (Na2S04) · and then concentrated to an oil under reduced pressure~ 

Purification of the oil is accomplished by chromatography on silica gel using 9:1 

hexane:EtOAc as the eluent to provide the desired product as a colorless oil. 

ESI MS: m/z (rel intensity) 346 (100,-M + W). 

20 c. I-Butyl (lS;JR.)-N-[2-Metboxy-1-(h.ydroxymethyl)-4-phenylbut-2-ynyl)-
.. . .. 

carbamate: The acetonide 63b (9.22 g, 26.7 mmol) in meihanol (150 mL) is stirred at 

room temperature and then Am.berlyst lS (15 g) .is added. The resulting heterogeneous 

mixture is stirred at room temperature for 24 hr. The mixture is filtered through celite with 

the aid of methanol. The product is purified by chromatography on silica gel using 7:3 

2s hexane:EtOAc as the eluent. The product is obtained as a colorless oil which solidified to a 

white solid upon standing. 

ESI MS: m/z (rel intensity) 306 (100, M + WJ. 
cl . (1S,2R)-N-[2-Methoxy-1-(hydroxymethyl)-1-amino-4-phenylbut-2-yne: The 

carbamate 63c (5.0 g, 16.4 mmol) in dioxane is stirred at room temperature and then 4 N 

lo HCI (15 mL) is added. The resulting mixture is stirred at room temperature for 14 hr. The 

reaction mixture is made basic by the addition of saturated sodium bicarbonate solution. 

The resulting mixture is extracted with methylene chloride. The organic extracts are dried 

(MgS04) and then concentrated to an oil under reduced pressure. 

ESI MS: m/z (rel intensity) 206 (100, M + W). 

i I 
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e. [(2R)-Methoxy-1-(hydroxymethyl)-(1S)-(4'-iodophenylsulfonyl)-amino-4-
phenylbut-2-yne: The amino alcohol 63d (3.30 g, 16.l mmol) in dioxane (30 mL) and 
water (30 mL) is stirred at room temperature and then triethylamine (3.25 g, 32.2 mmol} 
followed by pipsyl chloride (5.3 g, 17.7 mmol) are added. The resulting mixture is stirred 

s at room temperature overnight. The reaction is diluted with lN HCI and then extracted 
with methylene chloride. The organic extracts are dried and then concentrated to an oil 
under reduced pressure. 

ESI MS: rn/z (rel intensity) 472 (100, M + lrt). 
f. Methyl (2R}-(4'-lodophenylsl1lfonyl)-amino-(3S)-methoxy-5-phenylpent-4-

10 ynoate: The alcohol 63e (2.0 g, 4.24 mmol) in acetone (100 mL) is stirred at room 
temperature and then the Jones reagent (8N, 30 mL, excess) is slowly added. The resulting 
mixture is stirred at room temperature for 4 hr. and then the reaction is quenched· by the 
addition of isopropanol. A green precipitate formed after the mixture is stirred for 30 min. 
The solution is then filtered through celite with the aid of acetone. The filtrate is 

u concentrated to an oil under reduced pressure. The oil is dissolved in methanol and then an . 
ethereal solution of diazomethane is added. The mixture became slightly yellow when 
excess diazomethanc had been added. The mixture is concentrated to a light yellow solid. 
Purification of the solid is accomplished by chromatography on s.ilica gel using 8:2 
hexane:EtOAc as the eluent to provide the product as a yelJow solid. 

20 ESI MS: rn/z (rel intensity) 500 (100, M + W). 
g. Methyl (2R)-{[4'-Methoxy-(1,1 '-biphenyl)-4-yl}-sulfonyl}-amino-(3S)-methoxy­
S-phenylpent-4-ynoate: The starting sulfonamide 63f (510 ~. 1.02 mmol) and 4-
methoxyphenylboronic acid (230 mg, 1.53 mmol) are taken up in 10 mL of benzene, 1.5 
mL of EtOH and 1.5 mL of water in the presence of Pd(PPh3)4 (35 mg, 0.03 mmol) and 

2s 200 mg of Na2C03 and brought to reflux for 18 hr. The mixture is cooled to room 
temperature, poured into water, and extracted with methylene chloride. The organic layer 
is dried over MgS04, filtered and evaporated; The crude product is purified by silica gel 
chromatography using 9:1 hexane:EtOAc to give the desired product as a colorless oil. 
ESI MS: rn/z (rel i,ntensity) 480.0 (100, M +JI+}. 

30 h. (2R)-{[4'-Meth9xy-(l,l '-biphenyl}-4-yl)-sulfonyl}-amino-(3S)-methoxy-5-
phenylpent-4-ynoic acid: The methyl ester 63g (350 mg, 0.73 mmol) is dissolved in 
water:methanol:THF (SmL:5mL:5mL) and then lithium hydroxide (1 g, excess) is added. 
The resulting mixture is stirred overnight at room temperature. The reaction is acidified 
with IN HCI and then the mixture is extracted with methylene chloride. The organic 

35 extracts are dried (MgS04) and then concentrated to an oil under reduced pressure. 
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Purification is accomplished on reverse phase HPLC using a. gradient. from water to 

acetonitrile. The product is obtained as a white powder. 

ESI MS: m/z (rel intensity) 464. (100, M - W). 

Example64 

s ·clR)-{[4'-Thlomethoxy-(1,1 '.;.biphenyl)-4-yl]:-sulfonyl}-aniino,;,(3S)-methoxy.;.S-

JO 

JS 

20 

2S 

phenylpent-4-ynoic acid 

. . . .. 

a. Methyl (2R)-(4'-Thiometho.xybiphenylsulfonyl)-amino-(3S)-methoxy-5-phenyl-

pent-4-ynoate: The starting sulfonamide 63f (620 mg, 1.24 mmol) and 4-

thlomethoxyphenylboroniC acii(310 mg, 1:86 mmol) is taken up in 10 mL of benzene, 1.5 

mL ofEtOH and 1.5 mi.·ofwater iri. ihe presence of PdcPPh3)4 (43 mg, O.OJ mmol) and 

· 262 mg of.Na2C:i>3 m,d brought tc> reflux ·,for 4 hr.· The m~ture is .cooled to room 

temperatui-~, po\Jred info water, and extracted with methylene chloride. The organic lay~ 

is dned· over MgS04, flltered and ev-.iporated. The crude Product is purified by silica gel 

chromatography using 9: i hexane:EtOAc to the desired prodrict ~ a colorless oil. 

ESI MS: ~z (rctl intensity) 496.0 (3S, M + 1£+} .. 
·b. · (2R)-{[4'-Metlioxy-(l,1-blphenyl)-4-yi)-sulfonyl}~aniino-(3s)-rii~iioxy~S-

. phenylpent-4-ynoic ~d: The.methyl ester 64a °(450 mg, 0.91 mmol) is dissolved in 

water/m~tbmiolliHF (5 mlJ5mUSui) ~d then lithium hydroxide (1 g, excess) is added. 

· The resulting mixture is stirred ov~ght at roo1Tl iemperature. The reaction is acidified 

with IN HCl and the ~oduct crashed out of solution. The product is obtained as a white 

';·. powd~. 

ESi ·MS: rn/z (rel intensity) 480. (100, M - lf1. 

Example65 

(2R)-{[4'-Metb.oxy-(1,1 '-biphenyl)-4-yl]-sulfonyl}-amino-(3S)-benzyloxy-5-phenylpent-

4-ynoic acid 

t-Butyl · (4S,1 'R)-2,2-dimetbyl-4-(1 '-benzylo.xy-3'-phenylprop-2'-ynyl)-

oxazolidine-3-carboxylate: The alCohol 63a (7.80 g, 23.5 mmol) in DME (150 mL) is 

stirred at 0°C and then sodium hydride (l.13 g, 28.2 mmol) is added. The mixture is stirred 

at 0°C for 15 min. and then benzylbromide (4.43 g, 25.9 · mmol) is added. The resulting 

lo mixture is stirred at room temperature ovemight and then the reaction is quenched by the 

addition of saturated ammonium chloride solution (20 mL). The· mixture· is poured intci 

water and then extracted with methylene chloride. The organic extracts are dried (Na2S04) 

and then concentrated to an oil under reduced pressure. Purification of the oil is 

i I 
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accomplished by chromatography on silica gel usirig 9:1 hexane:EtOAc as the eluent to 
provide the desired product as a colorless oil. 

ESI MS: m/z (rel intensity) 422 (100, M +IF). 
b. t-Batyl (1S,2R)-N-[2-Benzyloxy-1-(hydroxymethyl)-4-pbenylbut-2-ynyl)-

s carbamate: The acetonide 6Sa (8.80 g, 20.9 mmol) in methanol (150 mL) is stirred at 
room temperature and then Amberlyst 15 (12 g} is added. The resulting heterogeneous 

mixture is stirred at room temperature for 24 hr. The mixture is filtered through celite with 

the aid of methanol. The product is purified by chromatography on silica gel using 7:3 
hexane:EtOAc as the eluent. The product is obtained as a colorless oil. 

10 ESI MS: m/z (rel intensity) 382 (20, M + H"'). 

c. (1S,2R)-N-(2-Benzyloxy-1-(hydroxymethyl)-1-amino-4-phenylbut-2-yne: The 
carbamate 6Sb (5.60 g, 14.6 mmol) in dioxane is stirred at room temperature and then 4 N 
HCI (15 mL) is added. The resulting mixture is stirred at room temperature for 14 hr. The 

reaction mixture is made basic by the addition of saturated sodium bicarbonate solution. 
1s The resulting mixture is extracted with methylene chloride. The organic extracts are dried 

(MgS04) and then concentrated to an oil under reduced pressure. 

ESI MS: m/z (rel intensity) 282 (100, M + H"'). 

d. ((2R)-Benzyloxy-1-(bydroxymethyl)-(1S)-(4'-bromophenylsulfonyl}-amino-4-
phenylbut-2-yne: The amino alcohol 65c (4.0 g, 14.2 inmol) in dioxane (30 mL) and 

20 water (30 mL) is stirred at room temperature and then triethylamine (2.88 g, 28.4 mmol) 
followed by 4-bromophenylsulfonyl chloride (3.81 g, 14.9 mmol) are added. The resulting 
mixture is stirred at room temperature overnight The reaction is diluted with lN HCl and 
then extracted with methylene chloride. The organic extracts are dried and then 
concentrated to an oil lDlder reduced pressure. 

2s ESI MS: m/z (rel intensity) 501 (100, M + H"'). 
e. Methyl (2R)-(4'-Bromophenylsulfonyl)-amino-(3S)-benzyloxy-S-phenylpent-4-

ynoate: The alcohol 65d (5.30 g, 10.6 mmol) in acetone (100 mL) is stirred at room 
temperature and then the Jones reagent (8N, 40 mL, excess) is slowly added. The resulting 
mixture is stirred at room temperature for 4 hr. and then the reaction is quenched by the 

30 addition of isopropanol. A green precipitate forms after the mixture is stirred for 30 min. 

The solution is then filtered through celite with the aid of acetone. The filtrate is 
concentrated to an oil under reduced pressure. The oil is dissolved in methanol and then an 
ethereal solution of diazomethane is added. The mixture becomes slightly yellow when 
excess diazomethane has been added. The mixture is concentrated to a light yellow solid. 
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Purification of the. solid is ~complisheq by . ~lu9matograpby on silica gel . using 8/2 

bexane/EtOAc as the eluent to provide the pro~u~t as ~ yello~ solid. 

ESI MS: rn/z (rel intensity) 545, 547 (lQO, M + NH3 +>. 
f. Methyl {lll).{[4'-Methoxy-(1,1 '.,.btphenyl)-4-yl]-sulfonyl}-amino-(JS)-benzyl:-

. . " . . ...... ·. . 

s o:xy-5-phenyl-pent-4-ynl)ate: The s~g sulfonamide 65e.(927 mg, 1.75 mmol) and 4-

methQxyphenylboronic.~id (400 mg, 2.63 mmol) are taken.up in 25 mL of benzene, 1.5 

mL of EtOH and 1.5 mL of water in th~ presence of Pd(PPh3)4 (61mg,0.05 mmol) and 
. ·:; . . ·.. . . · .. 

371 mg of Na2C03 an,~ brought to reflux fol;" 4. hr. The mixture is cooled to room 

temperature, poured into· water, and extrac~ed with methylene chloride. The organic layer 

10 is dried over MgS04, filtered and evaporated. The crude product is purified by silica gel 

chromatography using 9:1 hexane:EtOJ\,c to give the desired product as a colorless oil. 

ESI MS: m/z (rel intensify) 556.0 (20 •. M + W). 

g. (2R)-{[ 4'-Methoxy-(1,1 '-biph1myl)-4-yl).:.Sulfonyl}.,.amino-(3S)-benzylo:xy-S-

phenylpent-4-ynoic aci~: · The methyJ ester 65f (630 mg, 1.13. mmol) is dis~olved in 

1s water:methanol:THF (SmL:5mL:S:rnL) and then lithium hydroxide (1 g, excess) is added. 

The resulting mixture is stirred overnight at room temperature. The reaction is acidified 

with IN HCl and then the product crashes out of solution. The product is obtained as a 

light tan powder. 

ESI MS: m/z (rel intensity) 540. (100, M - ff+). 

20 . Example 66 . 

Preparation of(2R)-{[4'-Metho:x.y-(1,1 '-biphenyl)-4-yl)-sulfonyl}-amin0-(3S)-(2-' · · 

methoxyethoxy)-S-phenylpent-4-ynolc acid 

a. t-Butyl (4S,1 'R)-2,2-dimethyl-4-11 '".'(2-methoxyethoxy)-3'-pbenylprop-2'-ynyl)-

oxazolldine-3-earboxylate: The alcohol 63a is coupled with 1-chloro-2-methoxyethane to 

2s give the title ether as described for compound 65a. 

b. The ether 66a is converted to the title acid according to the sequence of reactions 

described for 65b-g. 

Example67 

Preparation·of(2R)-{(4'-Phenyloxy-(1,1'-biphenyl)-4-yl)-sulfonyl}-amino-(3S)-(2-

30 · methoxyethoxy}5-phenylpent-4-ynoic acid 

a. (1S,2R)-N-(2-(2-Methoxyethoxy)-1-(hydroxymethyl)-1-amlno-4-phenylbut-2-yne: 

The ether 66a is converted to the title amine according to the sequence of reactions 

described for 6Sb-c. 

i I 
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b. [(2R)-(2-Methoxyethoxy)~t-(hydroxymethyl)-(1S)-{(4'-ph~~yJoxy-(1,1 '-biphenyl)-
4-yl)-sulfonyl)-ainino-~ph~~ylbut-2-yne: The amine 67a is c~~;f ed to sulfonyl chloride 
9g according to the procedure described for 65d. 

c. The alcohol 67b is oxidized to the title acid according to the procedure described for 
s compoWld 65e. 

Example68 

Preparation of (2R)-{[4'-Methoxy-(1,1 '-biphenyl)-4yl]-sulfonyl}-amino-(3S)-(2-
methoxyethoxy)-5-phenylthlomethyl-pent-4-ynoic acid 

a. t-Butyl (4S,1 'R)-2,2-dlmethyl-4-(1 '-bydroxy-3'-phenylthlomethyl-prop-2'-ynyl)-
10 oxazolidine-3-carboxylate: The phenylthiomethylacetylene is nucleophillically coupled 

with t-butyl (S)-4-formyl-2,2-dimethyl-3-oxazolidinecarboxylate as described for 
compowid 63a to give the title compound. 

b. t-Butyl (4S,1 'R)-2,2-dimethyl-4-(1 '-(2-methoxyethoxy)-3'-pbenyJprop-2';..ynyl)- · 
oxazolidine-3-earboxylate: The alcohol 68a is coupled with l-chl0ro-2-methoxyethane 

is according to the procedure described for 63b to give the title ether. 

20 

c. The oxazolidine 68b is carried forward to the title acid according to the sequence of 
reactions deScribed for 63c - h. 

Examples 69-94 

The following chemical formula along with Table 6 shows the structure of 

H 

Table6 

Example R1 Ri Example Ri Ri 
69 

~ 
-Ph 

0 

82 /p CH20Ph 

0 
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70 0)- -Ph 

0 

83 /)SJ: 
CH20Ph 

0 

71 .;y(J -CH20Me 

0 

84 

~ 
-Ph 

D 

72 WI -Ph 

.0 

85 

.~ 
-CH20Ph 

0 

73 . No -Ph 

w 
86 .y0 -CH20Me 

... 
0 

0 

74 ;y(Y°~ -CH20Ph 

0 

87 .~O 
-Ph 

0 

. 75 ~" ~o i:. 

0 

88 0 -CHPMe 

' ly 
0 

76 w '."CH20Me 

0 

89 

'Y~ 
-Ph 

77 ·w -CH20Me· 

0 

90 rKrl 
-Ph·. 

0 '(). 

78 . /yif -CH20Ph 91 
H . .. -Ph /'(N'()-

0 

79 /p~ -CH20Ph 

0 

92 'Y\Q -Ph 

80 /P1 -CH20Ph 

CFs 

93 ~ 
-CH20Me 

0 

0 

81 ,y(f CH20Ph 

0 

94 p- -CH20Me 

~ 
Ii 

0 0 

i I 
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Example69 

Preparatio)l of 2-{[4-(4-Chlorohenzoyl)amino]-benzenesulfonyl}-amino-5-phenylpent­

:4-yn.oic acid: 

s a. Methyl 2-(4-acetamidobenzenesulfonyl)-amino-5-pheny-pent-4-ynoate: To a 
solution ofboc-amine le (0.6 g, 2.5 mmol) in CH2Cl2 (15 mL) is added TFA (1 mL). The 
mixture is allowed' to stir for 1 hr and then it is concentrated unde reduced pressure to give 
a residue which is: taken in dioxane (8 mL), water (5 mL) and E~ (1.39 mL, .10 mmol); 
To this, 4-acetamidobenzenesulfonyl chloride (650 mg, 3.0 mmol) is added slowly at room 

10 temperature. The reaction mixture is stirred overnight, diluted .with water, and extracted· 
three times with EtOAc. The combined EtOAc layers are washed with 1 N HCl, H20, 
brine, dried over MgS04, and concentrated to give .the desired product as an off-white solid .. 
b. Methyl 2-{[4-( 4-chlorobenzoyl)amino]-benzene sulfonyl}-amino-5-phenylpent-4-, · 
yn-oate : To a solution of acetomide 69a (0.21 g, 0.5 mmol) in water (S mL) is added 

· 1s concentrated HCl (1 mL, 12 mmol) slowly. The reaction mixture is heated to reflux for 3- h · .· 
then concentrated to dryness and azeotroped with toluene. The resulting residue is 
dissolved in 10 mL of CH30H, followed by slow addition of O.S mL of thionyl chloride. 
The mixture is stirred overnight, and solvent is removed llllder reduced pressure. The crude 
aniline intermediate is dissolved in CH2Cl2 (3 mL) and cooled to 0 °C. 4-Methyl-

20 mmpholine (0.16 mL, 1.4 mmol) is added, followed by 4-chlorobenzoyl chloride (0.091 
mL,. 0.71 mmol). The reaction mixture is stirred overnight, diluted with watert and 
extracted three times with EtOAc. The combined EtOAc layers are washed with .1 N HCl, 
H20, brine, dried over MgS04, and concentrated· to a solid which is purified by column 
chromatography eluting with hexane:EtOAc (6:4) to give the desired product as·a solid. 

2s c. The methyl ester 69b (120 mg, 0.24 mmol) is treated with ·. lithium hydroxide 
monobydrate (100 mg, 2.4 mmol) in 3 mL .ofTHF and 3 mL of water and stirred for 2 hr at 
room temperature, then concentraled to dryness and diluted with water. The mixture is 
extracted twice with EtzO. The E~O layers are discarded and the aqueous layer is diluted 
with 0.5 mL of dil. NaH_J>04 and neuttalized carefully with IN HCI to pH 6, then extracted 

30 three times with EtOAc~ The combined EtOAc layers are washed with brine, dried over .. 
MgS04, and concentrated to a solid which is recrystallized from EtOAc/ hexane to the 
desired product as a white solid. · 
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Example70 

Preparation of 2-{[4-( 4-Methoxybenzoyl)amino]-benzenesulfonyl}-amino-S­

phenylpent-4-ynoic acid: 

a. Methyl 2-{[4-(4-metho:xybenzoyl)amblo);.benzenesulfonyl}-amino-S-pbenyl-pent-4-

s ynoate : The acetamide 69a is hydrolyzed, eSter:ified and converted to the title amide with 

4-methoxybenzoyl chloride as deseribedfor compound 69b to give the title ester. 

b. The starting ester 70a is· saponified according to the procedure descnbed for compound 

69c to give the title acid. 

Example71 

Jo . Preparation of 2-{[4-( 4-Metboxybenzoyl)amiilo)-benzenesulfonyl}-amino-6-

inethoxyhex-4-ynoic acid: . 

a. 1-Hydroxy-2-(4-acetamidobenzenesulfonyl)-amin~6-methoxyhex-4-yn: The 

starting azide SOb is decomposed and coupled with 4-acetamidobenzene-sulfonyl chloride 

. as described for compound 46d to give the title sulfonamide. · 

Js b. 2-(4-acetamidobenzenesulfonyl)-amino-6-metboxyhex-4-ynoic acid: ·The starting 

alcohol 71a is oxidized to its relative catboxylic acid a,s described for compound 461 

c. Methyl 2-(4-aminobenzenesulfonyl)-amino-6-metho:xyhex-4-ynoate: The starting 

amide 7lb (2.12 g, 6 mmole) is taken in 25 mL ofmethariol, treated with 10 drops of con. 

··. H2S04, stirred for 24 ht, neutralized With NaiC03 and evaporated, The residue is 

20 · ·· partitioned between EtOAc arid 5% NaHC03• The ·organic layer is washed with brine, dried 

·., over MgSO .. , filtered and evaporated to give a yellow oil which is carried forward without 

purification. 

d. Methyl 2-{[4-(4-Methoxybenzoyl)amino)-bmzenesnlfonyl}-ambio-6-metho:xyhex-

4-ynoate: The starting amine 71c (500 mg, 1.5 mmole) is taken. in 10 mL of CH2a 2 in the 

2s presence of 1 mL of NE~ and treated with 4-methoX:ybenzenesulfonyl chloride (341 mg, 

1.65 mmole). The resulting solution is stirred for 16 hr and then partitioned between IN 

HCl and EtOAc. The organic layer is washed with brine, dried over MgS04, filtered and 

evaporated. The crude material is chtomatographed over flash silica with hexanes:EtOAc 

(1:1) to give a white solid. 

Jo e. The starting ester 71d is hydrolyzed as described for compound 69c to give the title 

acid. 

ESI MS: m/z (rel intensity) 402.0 (100, M - HJ. 

1 I 
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Example72 

Preparadon of 2-{[4-(S-n-propylpyridin-2-oyl)-amino)-benzenesulfonyl}-amino-5-

phenylpent-4-ynoic acid: 

a. Methyl 2-{[4-(S-n-propylpyridin-2-oyl)-amino]-benzenesulfonyl}-amlno-S-phenyl-
s pent-4-yn-oate : The acetamide 69a is hydrolyzed and esterified described for compound 

69b. This crude material is then taken in CH2Ch in the presence of DCC and HOBT and 
treated with 5-n-propylpyridin-2-yl-carboxylic acid to generate the title amide. 
b. The starting ester 72a is saponified according to the procedure described- for compound 
69c to give the title acid. 

10 Example 73 
Preparation of 2-{[4-(6-N-pyrrolylpyridin-3-oyl)-amino)-benzenesulfonyl}-amino-S­

phenylpent-4-ynolc acid: 

a. Methyl 2-{(4-(6-N-pyrrolidylpyridin-3-oyl)-amino]-benzenesulfonyl}-amino-5-
phenylpent-4-yn-oate : The acetamide 69a is hydrolyzed and esterified described for 

is compound 69b. This crude material is then taken in CH2Cl2 in the presence of DCC and 
HOBT and treated with 6-N-pyrrolylpyridin-3-yl-carboxylic acid to generate the title 
amide. 

b. The starting ester 73a is saponifi.ed according to the procedure described for compol.Dld 
69c to give the title acid. 

20 Example 74 

Preparation of 2-{[4-(4-Methoxybenzoyl)amino)-benzenesulfonyl}-amino-6-

phenyloxyhex-4-ynolc acid: 
a. 1-Hydroxy-2-azido-6-phenyloxyhex-4-yn: The starting alcohol 49a is converted to 
the tide azide as described the sequence of reactions for compounds 46b-c. 

2s b. 1-Hydroxy-2-(4-acetamidobenzenesulfonyl)-amino-6-phenyloxyhex-4-yn: The 
starting azide 74a is decomposed to its relative amine with PPh3 and then coupled with 4-
ac~tamidobenzenesulfonyl chloride as described for compound 46d to give the title 
sulfonamide 

c. 2-(4-acetamidobenzenesulfonyl)-amino-benzenesulfonyl}-amino-6-phenyl-oxyhex-
30 4-ynoic acid: The starting alcohol 74b is oxidized with Jones reagent as described for 

compound 46f to give the title acid. 

d. Methyl 2-{[4-(4-Methoxybenzoyl)amino]-benzenesulfonyl}-amino-6-phenyloxyhex-
4-ynoate: The acetamide 74c is hydrolyzed, esterified and converted to the title amide with 
4-methoxybenzoyl chloride as described for compound 69b to give the title ester. 
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e. The starting ester 74d is saponified according to the procedure described for compound 

69c to give the title acid. 

ESI MS: m/z (rel intensity) 526.0 (SO, M +NH. j, .S09.0 (100, M +Ir). 

Example75 

s Preparation of 2-{[4-(4-Bromobenzoyl)amino]-benzenesulfonyl}-amino-6-

morpbolinohex-4-ynoic acid · 

The starting acetamide .44a is dq:irotected, coupled to 4-bromobenzoyl chloride, and 

hydiolyzed as described for compounds 71c-eto give the title acid.· 

ESI MS: m/z (rel intensity) 571.8 (23, M+ Na), 573.8 (50, M +Na}, 549.9 (100, M + · 

JO Ir), 551.9 (100, M + H'). 

IS 

· Ex@.nip1e 16 

Preparation of 2-{[4-(4-Chlorobenzoyl)amino]-benzenesulfonyl}-amino-6-

methoxyhex-4-ynoic acid. 
. . 

The starting amint 7lc is coupled to. 4-chlorob~yl chloride, and hydrolyzed as descnbed 

for compounds 7ld-e to .give the title acid.·· 

Example77 

Preparation of 2-{[4-(4-Bromobenzoyl)aminoJ-benzenesulfonyl}-amlno-6-metb.oxyhex-

4-yuoic acid 

The starting amine 71e is coupled to 4-bromobenzoyl chloride, and hydrolyzed as described : 

20 for compounds 71d-e to gi~e the title acid. 

Example78 

Preparation of 2-{[4-( 6-triftuoromethylpyridin-3-oyl)-amino}-benzenesulfonyl}-amino-

6-phenyloxyhex-4-ynoic acid 

a. Methyl 2-{[4-(6-trifluoromethylpyridin-3-oyl)-amino]-benzenesulfonyl}-amino-6-

zs phenyloxyhex-4-ynoate: The acetamide 74a is hydrolyzed and esterified as descnbed for 

compound 69b. This crude material is then taken in CH2Cl2 in the presence of DCC and 

HOBT and treated with 6-trifluoromethylpyridin-2-yl-carboxylic acid to generate the title 

amide. 

b. The starting ester 78a is saponified accordllig to the procedure described for compound · 

30 69c to give the title acid. 

Example79 

Preparation of 2-{[4-(6-cyanopyridin-3-oyl)-amlno]-benzenesulfonyl}-amino-6-

phenyloxyhex-4-ynoie acid: 

a. Methyl 2-{14-(6-cyanopyridin-3-oyl)-amino]-benzenesulfonyl}-amino-6-phenylox.y-

Js hex-4-ynoate: The acetamide 74a is hydrolyzed and esterified as descnbed for compound 

11 



5 

W000/51975 . ~ . PCT/US00/05162 

-87-

69b. This crude material is then taken in CH2Cl2 in the presence of DCC and HOBT and 
treated with 6-cyanopyridin-2-yl-carboxylic acid to generate the title amide. · · 

b. The starting ester 79a is saponified according to the procedure described for compound 
69c to give the title acid. 

Example80 

Preparation of .2-{[4-(6-tritluoromethylmethoxypyrldin-3-oyl)-amino)­

benzenesulfonyl}-amiilo-6-phenyloxyhex-4-ynoic acid: 

a. Methyl 2-{(4-(6-triftuoromethylmethoxypyridin-3-oyl)-amino]-benzenesulfonyl}­
amino-6'-phenyloxy-hex-4-ynoate: The ~etamide 74a is hydrolyzed and esterified as 

10 described for compound 69b. This crude material is then taken in CH2Cl2 in the presence 
of DCC and HOBT and treated with 6-trifluoromethylmethoxypyridin-2-yl-carboxylic acid 
to generate the title amide. 

b. The starting ester 80a is saponified according to the procedure described for compound 
69c to give the title acid. 

u Example 81 

Preparation of .2-{(4-(5-methylpyrizin-.2-oyl)-amino]-benzenesulfonyl}-amino-6-

phenyloxyhex-4-ynoic acid: 

a. Methyl .2-{[4-(5-methylpyrizin-.2-oyl)-amino]-benzenesulfonyl}-amino-6-phenyl­
oxyhex-4-ynoate: The acetamide 74a is hydrolyzed and esterified as described for 

20 compound 69b. This crude material is then taken in CH2Cl2 in the presence of DCC and 
HOBT and treated with 5-methylpyrizin:..2-yl-carboxylic acid to generate the title amide. 
b. The starting ester Sta is saponified according to the procedure described for compound 
69c to give the title acid. 

Example82 

2s . Preparation of 2-{[4-(5-methoxyindol-2-oyl)-amino]-benzenesulfonyl}-amino-6-

phenyloxyhex-4-ynoic acid: 

a. Methyl · 2-{14-(5-methoxyindol-2-oyl)-amino)-benzenesulfonyl}-amino-6-phenyl­
oxyhex-4-ynoate: The acetamide 74a is hydrolyzed and esterified as described for 
compowtd 69b. This crude material is then taken in CH2Cl2 in the presence of DCC and 

30 HOBT and treated with S-methoxyindol-2-yl-carboxylic acid to generate the title amide. 

35 

b. The starting ester 82a is saponified according to the procedure described for compound 
69c to give the title acid. 

Example 83 

Preparation of .2-{[4-(lN-methylindol-2-oyl)-amlnoJ-benzenesulfonyl}-amino-6-

phenyloxyhex-4-ynoie acid: 



·,' 

W000/51975 PCTJUS00/05162. 

-88-

a. Metllyl 2-{(4-(lN-methylindol-2-oyl)-amino]-benzenesulfonyl}-amino-6-phenyl­

oxyhex-4-ynoate: · The . acetamide. 74a is hydrolyzed and esteri!ied as described for 

compound 69b. This cru<le material is then taken in ~Cl2 in the presence of DCC and 

HOBT and treated with lN-methylindol-2-yl-carboxylic acid to generate the title amide. 

b. The starting ester 83a is saponified according to the procedure described for compound 

69c to give the title acid. 

Example 84 

Preparation of 2-{(4-(N-morphoUnocarbonyl)-amino]...benzenesulfonyl}-amino-S­

phenylpeQt-4-ynoic acid: 

10 a. Methyl 2-{[4-(cblorocarbo~ylamino]-benzenesulfonyl}-amino-S-phenyl-pent-4-yn­

oate: The acCtam.ide 69a is hydrOlyzed and. esterified described for compound 69b. This 

. crude material is then taken in cH2Cl2 in the P-esence of Et3N and treated with an excess of 

triphosgene to give th~, title carbamoyl chloride. 

b. Methyl 2-{(4-(N-morpholinocil.rbonyl)-amino)-ben.Zenesulfonyl}-amino-S-phenyl-

u pent-4-yn-oate: The carbafuoyl chlriride 84a is taken in CH2Cl2 in the presence ofEtsN at 

0 °C and treated with {~q of m0rpholine to give the title urea . 

20 

. c. The starting ester 84b iS saponified according to' the procedure described for compound 

69c to give the title acid 

:Exampless 

Preparation of ~{(4-(N-morph~liiaocarbonyl)-aminoj-benzenesnlfonyl}-amino-5-

. phenyioxyhex.4-yn~ic acid: 

a. Methyl ~{(4-(chlorocarbonyfa.o)-benzenesulfonyl}-amino-5-phenyloxyhex-4-

yn-oate: The acetamide 74a· is hydrolyzed and esterified ·described for compound 69b. 

This erode material is then taken in CH2Cl2 in the presence of Et3N and treated with an 
. . 

ls excess of triphosgene to give the title carbamoyl chloride. 
. . 

b. Methyl 2-{(4-(N-morphoifu~carbonyl)-amino).:..benzenesulfonyl}-amino-5-phenyl-

hex-4-yn-oate: The c~bamoyl chloride 8Sa is taken in cH2Cl2 in the presence of Et3N at 0 

"C and treated with 1 eq of morpholine to give the title mea. 

c. The starting ester 82b is saponified according to the procedure described for compolllld 

Jo 69c to give the title acid. 

i I 
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Example 86 

Preparation of 2-{[4-(N-morpholinocarbonyl)-amino]-bcnzenesulfonyl}-amino-S­

methoxyhex-4-ynoie acid 

The starting amine 71e is coupled to N-morpholinecarbonyl chloride, and hydrolyzed as 
s described for compounds 71d-e to give the title acid. 

ESI MS: m/z (rel intensity) 448.1 (25, M + NH.i .. ), 426.2 (10, M + H 1
). 

Example87 

Preparation of 2-{[4-(N-pyrrolidinoearbonyl)-amino)-benzenesulfonyJ}-amino-5-

pbenylpent-4-ynoie acid: 

10 a. Methyl 2-{[4-(N-pyrrolidinocarbonyl)-amino)-benzenesulfonyl}-amino-5-phenyl­
pent-4-yn-oate: The carbamoyl chloride 84a is taken in CH2Cl2 in the presence of Et~ at 
0 °C and treated with I eq of morpholine to give the title urea. 

JS 

b. The starting ester 87a is saponified according to the procedure described for compotind 
69c to give the title acid. 

Example88 

Preparation of 2-{[4-(N-pyrrolidinocarbonyl)-amino)-benzenesulfonyl}-amino-6-

methoxybex-4-ynoic acid 

The starting amine 71c is coupled to N-pyrrolidinecarbonyl chloride, and hydrolyzed as 
described for compounds 71d-e to give the title acid. 

20 ESI MS: mlz (rel intensity) 427.2 (40, M +NH/), 410.2 (100, M +II'). 

Example89 

Preparation of 2-{[4-(N-phenylaminocarbonyl)-aminoJ-benzenesulfonyl}-amino-5• 

phenylpent-4-ynoic acid: 

a. Methyl 2-{(4-(N-phenylaminocarbonyl)-amlno)-benzenesulfonyl}-amino-5-phenyl-
2s pent-4-yn-oate: The carbamoyl chloride 84a is taken in CH2Cl2 in the presence of E~N 

and treated with 1 eq of aniline to give the title urea. 

b. The starting ester 89a is saponified according to the procedure described for compound 
69c to give the title acid. 

Example90 

30 Preparation of2-{[4-(.N,N-methylpbenylaminocarbonyJ)-amino)-benzenesulfonyl}-

amino-5-phenylpent-4-ynoic acid: 

a. Methyl 2-{14-{(4-(N,N-methylphenylaminocarbonyl)-amino]-benzenesulfonyl}-
amlno-5-pbenyl-pent-4-yn-oate: The carbamoyl chloride 84a is taken in CH2Cl2 in the 
presence of Et~ and treated with 1 eq of methy1aniline to give the title urea. 
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b. The starting ester 90a is saponified according to the procedure described for compound 

69c to give the title acid. 

Examgle91 

Preparation of 2-{[4-(lV-(4-methyloxazol-2-yl]-carbonyl)-amino]-benzenesulfonyl}-

s amlno-S-phenylpent-:4-ynoic acid: 

a. Methyl 2-{[4-(N-[4-methyloxazol-2-yl]-carbonyl)-amlno]-amino-5-phenyl-pelit-4-

yn-oate: The carbamoyl chloride 84a is taken in CH2a 2 in the presence of Et:JN and 

treated with 1 eq of 2-~ino+methylo:ic.azole to give the ·title urea. 

b. The starting ester 91a is saponified accQrtiing ~ the procedure described for compound 

10 69c to give the title acid. 

Examgle92 · 

Preparation of 2-{{4-(N-[benzthiazol-2-Yl}-carbonyl)'."amino]-benzenesulfonyl}-amino­

S-phenylpent+ynoic acid:· 

a. Methyl 2-{[4-(N-[benzthiazol-2-yl]-carbonyl)-amino]-amino-5-phenyl-pent-4-yn-

u oate: The carbamoyl chloride 84a is taken in CH2Cl2 in the presence of Et,N and treated 

with 1 eq of 2-amino-b~U,lz()le to give :the title urea.< 

b. The starting ester 92a is saponified according to the procedure described for compound 

69c to give the title acid. 

Example93 

20 Preparation of 2-( 4-acetylaJDino)-benzenesulfonyl-amino-6-metho:xyhex-4-ynoic acid . 

The starting amine 71c is coupled to acetic anhydride~ and hydrolyzed as described for 
' ~ ' ' ' ' ' ' 

compounds 71d-e to give the title acid. 

Ex.ample94 

Preparation of 2-(4-(4-metboxybenzenesulfonyl)-amino )-benzenesulfonyl}-amino-6-

methoxyhex-4-ynoic acid 
: .. : . . . . 

. The starting amine 71c is coupled to 4-methoxybenzenesulfonyl chloride, and hydrolyzed 

as described for compounds 71d-e to give the title acid. 

IX. Examples - Compositions and Methods of Use 

The compotmds of the invention are useful to prepare compositions for the 

30 treatment of ailments associated with llllWanted MP activity. The following composition 

and method examples do not limit the invention, but provide 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 results. The skilled practitioner will appreciate that the examples 

35 provide guidance and may be varied based on the condition being treated and the patient. 

i I 
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· The following abbreviations are used in this section: · 

EDTA: ethylenediaminetetracetic acid 

SDA: synthetically denatured alcohol 

USP: United States Pharmacopoeia 

Example A 

PCT/US00/05162 

A tablet composition for oral administration, according to the present invention, is 

made comprising: 

Component Amount 

The compound of Example 1 15mg 
Lactose 120mg 

Maize Starch 70mg 

Talc 4mg 

Magnesium Stuart lmg 

A human female subject weighing 60 kg (132 lbs), suffering from rheumatoid 
is arthritis, is treated by a method of this invention. Specifically, for 2 years, a regimen of. 

three tablets per day is administered orally to said subject. 

20 

25 

At the end of the treatment period, the patient is examined and is fotmd to have 

reduced inflammation, and improved mobility without concomitant pain. 

E:xampleB 

A capsule for oral administration, according to the present invention, is made 

comprising: 

Component 

The compowid of Example 4 

Polyethylene glycol 

Amount (!'/ow/w) 

15% 

.85% 

A human male subject weighing 90 kg (198 lbs.), suffering :from osteoarthritis, is 

treated by a method of this invention. Specifically, for S 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 x-ray, arthroscopy 

and/or MR.I, and found to have no further advancement of erosion/fibrillation of the 
30 articular cartilage. 

ExampleC 

A saline-based composition for local administration, according to the present 

invention, is made comprising: 

Component Amount (o/ow/w) 
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The compound of Example 7 

Polyvinyl alcohol 

Saline 

5%. 

15% 

80% 

PCT/US00/05162 

A patient having deep corneal abrasion appiies the drop to each eye twice a day. 

s Healing is speeded, with no visual sequelae. 

10 

IS 

20 

2S 

30 

ExampleD 

A topical composition for. local administration, according to the present invention, 

is made comprising: 

Component 

The compound of Example 9 

Benzalkonium chloride 

Thimerosal 

d-Sorbitol 

Glycine ..... 

Aroma*s 
Purified water 

rota1= 
. t' 

Composition C% w/vl 

0.20 

0.02 

0.002 

5.00 

0.35 

0.075 

~ 

100.00 

A patient suffering from chemical· bums applies· the· composition at· each dressing 

. change (b.i.d.). Scarring is substantially diminished. 

ExampleE 

An inhalation aerosol coinposition, according to the present invention, is made 

comprising: 

Component 

Compound of Example 13 

Alcohol 

Ascorbic acid 

Menthol 

. Sodium Saccharin 

Prooellant CF12. Fl 14) 

Total= 

Compositiori (% w/vl 

s.o 
33.0 

0.1 

0.1 

0.2 

~ 

100.0 

An astluna sufferer sprays 0.01 mL via a pump actuator into the mouth while 

inhaling. Asthma symptoms are diminished. 

ExamnleF 

: I 
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A topical opthalmic composition, according to the present invention, is made 
comprising: 

eomponent 

Compmmd of Example 16 

Benzalkonium chloride 

Composition (% w/v} 

0.10 

0.01 

EDTA O.OS 

Hydroxyethylcellulose (NATROSOL M) 0.50 

Sodium metabisul:fite 0.10 

Sodium chloride C0.9%) 

Total= 
s.i. 

100.0 

A human male subject weighing 90 kg (198 lbs), suffering from corneal 
ulcerations, is treated by a method of this invention. Specifically, for 2 months, a saline 
solution containing 10 mg of the compound of Example 16 is administered to said subject's 
affected eye twice-daily. 

ExampleG 

A composition for parenteral administration is made comprising: 

Component Amount 

The compound of Example 12 100 mglmL carrier 

Carrier: 

Sodium citrate buffer with (percent 

by weight of carrier): 

lecithin 

carboxymethylcellulose 

povidone 

methyl paraben 

propyl paraben 

0.48% 

·o.s3 
0.50 

0.11 

0.011 

The above ingredients are mixed, forming a suspension. Approximately 2.0 mL of 
the suspension is administered, via injection, to a human subject with a premetastatic 
tumor. The iajection site juxtaposes the tumor. This dosage is repeated twice daily, for · 

30 approximately 30 days. After 30 days, symptoms of the disease subside, and dosage is 
gradually decreased to maintain the patient 

ExampleH 
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A mouthwash composition is prepared: 

Comnonent 

Th.e compound of Example 14 

SDA 40 Alcohol 

Flavor 

Emulsifier 

Sodium Fluoride 

Glycerin 

Sweetener 

Benzoic acid 

Sodium hydroxide 

Dye 

Water 

%w/v 

3.00 

8.00 

0.08 

0.08 

0.05 

10.00 

0.02 

0.05 

0.20 

0.04 

PCT/US00/05162 

balance to 100% 

A patient with gum disease uses 1 mL of the mouthwash thrice daily to prevent 

is further oral degeneration. 

20 

25 

.Example I. 

A lozenge composition is. prepared: 

Component. 

The comp01md of Example 35. 

Sorbitol 

Mannitol 

Starch 

Sweetener 

Flavor 

Color 

Com Syrup 

... o/ow/y 

0.01 

17.50 

17.50 

13.60 

1.20 

11.70 

0.10 

balance to 100% 

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

Chewing Gum Composition 

The compound of Example SS 

Sorbitol crystals 

Paloja-T gum base 

Sorbitol {70% aqueous solution) 

Manni to I 

Glycerine 

Flavor 

w/v% 

0.03 

38.44 

20.00 

22.00 

10.00 

1.S6 

1.00 

A patient chews the gum to prevent IOosening of dentures. 

ExampleK 

Components w/v%1 

Compound of Example 28 4.0 

USP Water S0.656 

Methylparaben 0.05 

Propylparaben 0.01 

XanthanGum 0.12 

GuarGum 0.09 

Calcilllll carbonate 12.38 

Anti foam 1.27 

Sucrose 15.0 

Sorbitol 11.0 

Glycerin 5.0 

Benzyl Alcohol 0.2 

Citric Acid 0.15 

Coolant 0.00888 

Flavor 0.0645 

Colorant 0.0014 

PCT/USOOIOS162 

30 · The composition is prepared by first mixing 80 kg of glycerin and all of the benzyl 
alcohol and heating to 65°C, then slowly 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 glycerin, sorbitol, antifoam C, calcium carbonate, citric acid, 
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and sucrose. Separately combine flavors and coolants and then slowly add to the other 

ingredients. Mix for about 40 minutes. The patient takes the formulation to prevent flare 

up of colitis. 

ExampleL 

s An obese human female subject, who is determined to be prone to osteoarthritis, is 

JO 

administered the capsule described in Example B to prevent the symptoms of osteoarthritis. 

Specifically, a capsule is administered daily to the subject. 

The patient is examined via x-ray, arthroscopy and/or MRI, and found to have no 

significant advancement of erosion/fibrillation of the articular cartilage. 

ExampleM 

A human male subject weighing 90 kg (198 lbs.), who suffers a sports injury, is 

administered the capsule described in Example B to prevent the symptoms of osteoarthritis. 

Specifically, a capsule.is administered daily to the subject 

The patient is examined via x-ray, arthroscopy and/or MRI, and found to have no 

1s sigi:iificant advancement of erosion/fibrillation of the articular cartilage. 

All references described herein are hereby incorporated by reference. 

While particular embodiments of the subject invention have been described, it will · · 

be obvious to those sla1led in the art that various changes and modifications of the subject ·. 

invention can be made without departing from the spirit and scope of the invention. It is 

20 intended to cover, in the appended claims, all such modifications that are within the scope 

of this invention. 

i I 
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. I If Ill~ 1111~ 11111~Ill111111 · 
H S . * 

What is claimed is: 

1. A compound having a structure according to Formula (I) 

(I) 
characterized in that 

(A) X is selected from -OH and -NHOH; 

(B) Wis selected from -S-, -0-, -N(R33
)-, -C(R33)=C(R33

')-, -N=C(R33
)-, and 

N=N-, where R33 and R33
' each is independently selected from hydrogen, alkyl, 

alk.enyl, alkynyl, heteroalkyl, aryl, heteroaryl, cycloalkyl, and heterocycloalkyl; 
(C) R1 is -(CR6RB)jR34

, where I is from 0 to about 4; each R6 and Rcr is independently 
selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl, 
cycloalkyl, heterocycloalkyl, halogen, haloalkyl. hydroxy, and alkoxy; and R34 is 
selected from hydrogen, hydroxyl, alkoxy, alkyl, alkenyl, alkynyl, heteroalkyl. 
haloalkyl; cycloalkyl, heterocycloalkyl, aryl, heteroaryl, and halogen; 

(D) R2 is -(CR7R.7),,.-R35 where mis from 0 to about 4; each R7 and R7 is independently 
selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl. 
cycloalkyl. heterocycloalkyl, halogen, haloalkyl, hydroxy, and alkoxy; and R35 is 
selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, aryl. 
heteroaryl, cycloalkyl, and heterocycloalkyl; 

(E) R3 is -(CR'R"ln·R' where n is from 0 to about 4; each R' and Rr is independently 
selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl. 
cycloalkyl, heterocycloalkyl, halogen, haloalkyl, hydroxy, and alkoxy; and- R9 

1s 

selected from hydrogen, hydroxyl, alkoxy, alkyl, alkenyl, alkynyl, aryloxy. 
heteroalkyl, heteroaryloxy, haloalkyl, cycloalkyl, heterocycloalkyl, aryl. 
heteroaryl, ari.d halogen; 

(F) R4 is -(CR1°R.10')z·A'-(CR10''R10'")0 -R11 where A' is selected from a covalent bond. · 
0-, -S- and S02; z is from 0 to about 4; o is from 0 to about 4; each R 10

, R •O'. R = · 

and R10'" is independently selected from hydrogen, alkyl, alkenyl, alkynyl. ar: I. 
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heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyt, halogen, haloalkyl, hydroxy, 

~nd alkoxy; and R 11 is selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, 

haloalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, and halogen; 

(G) each R5 and Rs- is independently selected from hydrogen, alkyl, alkenyl, alkynyl, 

aryl, heteroalkyl, heteroacyl, cycloalkyl, · heterocycloalkyl, halogen, haloalkyl, 

hydroxy, and alkoxy; and k is from 0 to about 4; 

(H) A is selected from 

where R 12 and R1r each is independently selected from hydrogen, alkyl, alkenyl, 

alkynyl, haloalkyl, aryl, heteroalkyl, heteroaryl, heterocycloallcyl, cycloalkyl, 

halOgen, and -CONR13R 13' where 

(1) R13 and Ru· each is independently selected from hydrogen, alkyl, alkenyl, 

alkynyl, heteroalkyl, aryl, and heteroaryl, or 

(2) R 13 and R13
', togethCr with the nitrogen atom to which they are bonded, join 

to• fonn an optionally substituted heterocyclic ring containing from S to 8 

ring atoms of which from 1 to 3 are heteroatoms; 

(I) G is selected from 

(1) hydrogen; 

(2) -(CR1"R.14)p·R15 where p is from 0 to about 4; each R 14 and R14
' is 

independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, 

heteroalkyl, heteroaryl, cycloalkyl, heterocyCloalkyl, halogen, haloalkyl, 

hydroxy, and alkoxy; and R15 is selected from hydrogen, alkyl, aryl, 

heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, and heteroarylallcyl; 

(3) -(CR'6R."'),-Y-(CR17R17),.-R18 where q is from 1toabout4 and r is from 0 to 

about 4; ·each R16, R 16', R17
, and R17

' is independently selected from hydrogen, 

alkyl, alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, 

heterocycloalkyl, halogen, haloalkyl, hydroxy, and alkqxy; Y is selected 

from-0- and-S-; and R 18 is selected from hydrogen, hydroxyl, alk.oxy, alkyl, 

heteroalkyl, haloalkyl, cycloalkyl, heterocycloalkyl, aryl, and· heteroaryl; 

provided that when r=O, R 18 is not hydroxyl or alkoxy; 

l'lllllU 1111111111111111· II IHi : 
*· · C L M . S' * 
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(4) -CONR37R3r where (a) R37 and R3
7' each is independently selected from 

hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, aryl, heteroaryl, 
cycloalkyl, and heterocycloalkyl; or (b) R37 and R3

", together with the 
nitrogen atom to which they are bonded, join to fonn an optionally 
substituted heterocyclic ring containing from 5 to 8 ring atoms of which 
from 1 to 3 ·are heteroatoms; and 

(S) -(CR19R.19').-NR~20' where s is from 1 to about 4; each R19 and R1
9' is 

independently selected from hydrogen,· alkyl, alkcnyl, alkynyl, aryl, 
heteroalkyl, heteroaryl, cycloalkyl, heterocycloaJkyl, halogen, haloalkyl, 
hydroxy, and alkoxy; and R20 and R20' each is independently selected from: 
(a) hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, aryl, 

heteroaryl, cycloalkyl, and heterocycloalkyl; 
(b) -C(O)R21 where R21 is selected from hydrogen, alkyl, alkenyl, aJkynyl, 

heteroalkyl, haloalkyl, aryl, hcteroaryl, cycloalkyl, and 
heterocycloalkyl; or R21 and R20

, together with the amide group to 
which they are bonded, may join to fonn an optionally substituted 
betcrocyclic ring containing from S to 8 ring atoms of which from 1 to 
3 are heteroatoms; 

(c) -S02-(CR22R22),-R23 where t is from 0 to. about 4; each R22 and Rzr is 
independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, 
heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen, 
baloalkyl, hydroxy, and alkoxy; and R23 is selected from alkyl, 
beteroalkyl, haloalkyl, aryl, heteroaryl, cycloalkyl, and 
heterocycloalkyl; or R23 and R20

, together with the sulfonamide group 
to which they are bonded, join to form an optionally substituted 
heterocyclic ring containing from S to 8 ring atoms of which from 1 to 
3 are heteroatoms; 

(d) -C(O)NR24R24
' where (i) R24 and R24

' are independently selected from 
hydrogen, alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl, aryl, 
heteroaryl, cycloalkyl, and heterocycloalkyl; or (ii) R24 and R24

', 
together with the nitrogen atom to which they are bonded, join to form 
an optionally substituted heterocyclic ring containing from 5 to 8 ring 
atoms of which from 1to3 arc hetcroatoms; and 

< 111111111111111111111111111111; . * C L M S * 
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(e) · .. qo)OR25 where R25 is selected from alkyl, alkenyl, alkynyl, 

heteroalkyl, haloalkyl, aryl, heteroaryl, cycloalkyl, and 

heterocycloalkyl; or · 

(f) R20 and R20', together with the nitrogen atom to which they are bonded, 

join to form an optionally substituted heterocyclic ring containing from 

S to 8 ring atoms of which from 1to3 are heteroatoms; and 

(J) Z is selected from 

(1) cycloalkyl and heterocycloalkyl; 

(2) -D-(CR~26),,R27 where 

(a) u is from 0 to about 4; 

(b) Dis selected from-O=C-, -CH=CH-, -N=N-, -0-, -S- and-S02-; 

(c) each R26 and R.26' is independently selected from hydrogen, alkyl, 

alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, 

heterocycloalkyl, halogen, haloalkyl, hydroxy, and alkoxy; and 

(d) R27 is · selected from aryl, heteroaryl, alkyl, alkenyl, alkynyl, 

heteroalkyl, haloalkyl, heterocycloalkyl, cycloalkyl and, if D is -C=C-
' 

or -CH=CH-, then R27 may also be selected from 

CONRaa2&' where (i) R28 and R2
" arc: independently selected from 

hydrogen, alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl, aryl, 

heteroaryl, cycloalkyl, and heterocycloalkyl, or (ii) R28 and R28
', 

together with the nitrogen atom to which they are bonded, join to form 

an optionally substituted heterocyclic ring containing from S to 8 ring 

atoms of which from 1 to 3 are heteroatoms; 

(3) -NR29R.2r where 

(a) R:D and R2v each is independently selected from hydrogen; alkyl; 

alkenyl; alkynyl; heteroallcyl; haloallcyl; aryl; heteroaryl; cycloalkyl; 
. . 

heteroalkyl; and C(O)-Q-(CR3°R.3°'),,R31
, where vis from 0 to about 4, Q 

is selected from a covalent bond and -NR32
-, each R30 and R311

' is. 

independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, 

heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen, 

haloalkyl, hydroxy, and alkoxy; R31 and R32 (i) each is independently 

selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, 

azyl, heteroaryl, cycloalkyl, and heterocycloaJkyl, or (ii) R:i1 and R32
, 

together with the nitrogen atom to which they are bonded, join to form 

; I tll\llH\llll 111" 1\111 U Ill\ 
* C L M S * 
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an optionally substituted heterocyclic ring containing from S to 8 ring 
atoms of which from 1 to 3 are heteroatoms; or R~ and R32

, together 
with the nitrogen atoms to which they are bonded, join to form an 
optionally substituted heterocyclic ring. containing from S to 8 ring 
atoms of which from 1 to 3 are heteroatoms; or 

(b) R29 and R29
', together with the nitrogen atom to which they are bonded, 

join to form an optionally substituted heterocyclic ring containing from 
S to 8 ring atoms of which from 1 to 3 are heteroatoms; and 
B-J 

0L>\CR36R'tM-T 
(4) w • where 

(a) E and J are independently selected from -CH- and -N-; 

(b) L is selected from -S-. -0-, -N(R38
)-, -C(R38)=C(R38

')-, 

N=C(R38
)-, and -N=N-, where R38 and R38

' each is independently 
selected from hydrogen, alkyl, alkenyl. alkynyl, heteroalkyl, aryl, 
heteroaryl, cycloallcyl, and heterocycloalkyl; 

(c) w is from 0 to about 4; 

(d) each R36 and R36
' is independently selected from hydrogen, alkyl, 

alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, 
heterocycloalkyl, halogen. haloalkyl, hydroxy, and alkoxy; 

(e) M is selected from a covalent bond, -0-, -SOz-, -C(O)-, 

(t) 

C(O)NR39
-, -NR39

-, and -NRJ'C(O)-; where xis from 0 to 2; and R39 is 
selected from hydrogen. ·alkyl, alkenyl, alkynyl, aryl, heteroaryl, 
heteroalkyl, heteroaryl. cycloalkyl, heterocycloalkyl, and haloalkyl; 
and 

T is -(CR~40') -R'' where ~· is from 0 to about 4· each R40 and R40' is 11 • , 

independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, 
heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen, 
haloalkyl, hydroxy. alkoxy and aryloxy; and R41 is selected from 
hydrogen, alkyl, alkenyl. alkynyl. halogen, heteroalkyl, haloalkyl. aryl. 
heteroaryl, cycloalkyl. and heterocycloalkyl; or R39 and R41

, together 
with the atoms to which they are bonded, join to form an optionally 
substituted heterocychc nng containing from 5 to 8 atoms of which I 
to 3 are heteroatoms: or R 11 and R41

, together with the atoms to which 
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they are bonded, join tQ form an optionaUy substituted heterocyclic 

ring containing from 5 to 8 atoms of which 1 to 3 are heteroatoms; 
or an optical isomer, diastereomer or enantiomer for Formula (I), or a pharmaceutically­
acceptable salt, or biohydrolyzable amide, ester, or imide thereof. 

2. A compound having a structure according to Formula (Il) 

characterized in that 

(A) · W is s~lected .from -s~. -0-, -N(R33
)-, -C(R33)~CR331-, -N~(R33)-, and 

{B) 

(C) 

N=N-, where R33 and R3~' ~~~h is iil~dently selected from hydrogen, alkyl, 

alicenyl, alkynyl, ~~iitlcyl, -~l, heter~J~ cycloalkyl, and heterocycloalkyl; . ., ~. . .. . . 

R3 is -(CR8R8)n~R9 Whm n isfrom 0 to abo~t 4; e!lch R1 and R1
' is independently . ·. . . . . . : .. · ' . ': . ~ .. 

selected from hydrogen, alkyl, alkenyl, an<ynyl, aryl, heteroalkyl, heteroaryl, 

cycloalkyl, h~terocycloalkyl, .haiogen, hal~kyl, hydroxy, and alkoxy; and R9 is 
,· . '· . •, ' .. '. . . 

selected from hydrogen, hydroxyl, alkoxy, alkyl, alkenyl, alkynyl, aryloxy, 

heteroolkyl, . heteroaryloxy, .. haloallcyl, cycloalkyl, heterocycloalkyl, aryl, 

heteroaryl, and halogen; 

A is selected from 

'c=C/ 
·12/ . ' 12 1 

R R -c=c-,. 

where R12 and R1r each is independently selected from· hydrogen, alkyl, alkenyl. · 

alkynyl, haloalkyl, aryl, het~alkyl, heteroatyl, heterocycloalkyl, cycloallcyl. 

halogen, and-CONR13R 13
• where 

(1) R13 and R1
3' each is indej>endently selected from hydrogen, alkyl, alkenyl. 

alkynyl, heteroalkyl, aryl, and heteroaryl, or 
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(2) R 13 and R13
', together with the nitrogen atom to which they are bonded, join to form an optionally substituted heterocyclic ring containing from 5 to 8 ring atoms of which from l to 3 are heteroatoms; 

(D) G is selected from 

(1) hydrogen; 

(2) -(CR14R 14)p·R15 where p is from 0 to about 4; each R 14 and R14
• is independently selected from hydrogen, alkyl, · alkenyl, alkynyl, aryl, hcteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen, haloalkyl, hydroxy, and alkoxy; and' R 15 is selected from hydrogen, alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, and heteroarylalkyl; (3) -(CR16R 16).,-Y-(CR17R17)r-R18 where q is from 1 to about4 and r is from 0 to about 4; each R 16

, R1
6', R17

, and R1
7' is independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen, haJoalkyl, hydroxy, and alkoxy; Y is selected from -0- and-S-; and R18 is selected ftom hydrogen, hydroxyl, alkoxy, alkyl, heteroalkyl, haloalkyl, cycloalkyl, hetcrocycloalkyl, aryl, and heteroaryl; provided that when r=O, R11 is not hydroxyl or alkoxy; 

(4) -CONR.37R3r where (a) R37 and· R37 each is independently selected from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, aryl, heteroaryl, cycloalkyl, and heterocycloalkyl; or (b). R37 and R37
, together with the nitrogen atom to which they are bonded, join to form an optionally substituted heterocyclic ring containing from 5 to 8 ring atoms of which from 1 to 3 are heteroatoms; and 

(5) -(CR19R.19
) 6-NR2°R.2G' where s is from 1 to about 4; each R 19 and R 1

" is independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen, haloalkyl, hydroxy, and alkoxy; and R20 and R20
' each is independently selected from: 

(a) hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, aryl, heteroaryl, cycloalkyl, and heterocycloalkyl; 
(b) -C(O)R21 where R21 is selected from hydrogen, alkyl, alkenyl, alkynyl, 

heteroalkyl, haloalkyl, aryl, heteroaryl, cycloalkyl, and 
heterocycloalkyl; or R21 and R20

, together with the amide group to which they are bonded, may join to form an optionally substituted 
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heterocyclic ring containing from S to 8 ring atoms of which from 1 to 

3 are heteroatoms; · 

(c) -S02-(CR22R22),-R23 where tis from 0 to about 4; each R22 and R22' is 

independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, 

heteroitlkyl, heterOat)'l, cycloalkyl, heterocycloalkyl, halogen, 

haloitlkyl, hydroxy, and alkoxy; and R23 is selected from alkyl, 

heteroalkyl, haloalkyl; aryl, heteroafyl, cycloalkyl, and 

heterocycloalkyl; 'C)r ~23 and R20
, together with the sulfonamide group 

to which they are bonded, join to form an optionally substituted 

heterocyclic ring containing from 5 to 8 ting atoms of which from 1 to 

·. 3 11te heteroatoms; 

(d) -C(O)NR24R24
' .where (i) R24 and R24

' are independently selected .from 

hydrogen, alkyl, alkenyl~ alkynyl; haloalkyl, heteroalkyl, aryl, 

lietCroaryl, cycloalkyl, and heterocycloalkyl; · or (ii) R24 and R.24', 

tog~th¢r with the nitrogen atom fu which they ai'e bonded, join to form 

. an optionally substituted heterocycliering containing from s to. 8 ring 

~toms of which from 1 to 3 ~e hetetoatoins; and 

(e) -C(O)OR25 where R25 is seleCt:ed from alkyl, alkenyl, alkynyl, 

, . heteroalkyl, . · haloalkyl, aryl; · · hetei"oaryl~ cycloalkyl, and 

heterocycloalkyl; c>r 

(f) R20 and RZO', together with the nitrogen atom to which they are bonded, 

join to form an optionally sµbstitute'd heterocyclic.ring containing from 

s to 8 ring atoms of which from 1 to· 3 are heteroatoms; and 

(E) Z is selected from 

(1) cycloitl\cyl and heterocycloalkyl; 

(2) -D-(CR~26),,R27 where 

(a) u is from Oto about4; 

(b) D is selected from -:O=C-, -CH=CH-, -N=N-, -0-, -S- and -S02-; 

(c) each R26 and R26
' is independently selected from hydrogen, alkyl, 

alkenyl, allcynyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, 

heterocycloalkyl, halogen, haloalkyl, hydroxy, and alkoxy; and 

(d) R~7 is selected from aryl, heteroacyl, alkyl, alkenyl, alkynyl, · 

heteroalkyl, haloalkyl, heterocycloalkyl, · cycloalkyl and, if D is 

CE(;- or -CH=CH-, then R27 may also be selected from 
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CONR21R28
' where (i) R21 and R21' are · fudependently selected from 

hydrogen, alkyl, alkenyl, alkynyl. baloalkyl, heteroalkyl, aryl, 
heteroaryl, cycloalkyl1 and heterocycloalkyl, or (ii) R21 and R21', 
together with the nitrogen atom to which they are bonded, join to fonn 
an optionally substituted heterocyclic ring containing from 5 to 8 ring 
atoms of which from 1 to 3 are heteroatoms; 

(3) -NR29R211' where 

(4) 

(a) R29 and R2!1' each i~ independently selected from hydrogen; alkyl; 
alkenyl; alkynyl; heteroalkyl; haloalkyl; aryl; heteroaryl; cycloalkyl; 
heteroalkyl; and C(O)-Q-(CR3°R.30'),,R31

, where vis from 0 to about 4, Q 
is selected from a covalent bond and -NR32

-, each R30 and R3
0' is 

independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, 
heteroalkyl, heteroaryl, cycloalkyl, heterocycloalkyl, halogen, 
haloalkyl, hydroxy, and alkoxy; R31 and R32 {i) each is independently 
selected· from hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, 
aryl, heteroaryl, cycloalkyl, and heterocycloalkyl, or (ii) R31 and R32

, 

together with the nitrogen atom to which they are bonded, join to fonn 
an ·optionally substituted heterocyclic ring containing from 5 to 8 ring 
atoms of which from 1 to 3 are heteroatoms; or R29 and R32

, together 
. with the nitrogen atoms to which they are bonded, join to form an 

optionally substituted heterocyclic ring containing from S to 8 ring 
atoms of which from 1 to 3 are heteroatoms; or 

(b) R29 and RB, together with the nitrogen atom to which they are bonded, 
join to form an optionally substituted heterocyclic ring containing from 
S to 8 ring atoms of which from 1 to 3 are heteroatoms; and 
E-J 

0L .)\CR''R'6'i-M-T 
, where 

(a) E and J are independently selected from -CH- and -N-; 
(b) L is selected from -S-, -0-, -N(R>8

)-, -C(R31)=C(R3r)-, 
N=C(R31

)-, and -N=N-, where R38 and R31
' each is independently 

selected from hydrogen, alkyl, alkenyl. alkynyl, heteroalkyl, aryl, 
heteroaryl, cycloalkyl, and heterocycloalkyl~ 
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(c) w is from 0 to ab9ut 4; 

(d) each R36 and R3
" is independently selected from hydrogen, alkyl, 

alkenyl, .. alkynyl, azyl, heteroalkyl, heteroaryl, cycloalkyl, 

heterocycloalkyl, halogen, ~aloalkyl, hydroxy; and alkoxy; 

(e) M is selected {rom a coyalent bond, -0-, -SO_.-, -C(O)-, -C(O)NR39
-, -

NR39
-, and -NR3~C(O)-; ~llere x is from 0 to 2; and R39 is selected from. 

hydrogen, alkyl, alkenyl, . alkynyl, : aryl, heteroaryl, heteroalkyl, 

~~roaryl, cycloalkyl~ heterocycloalkyl, and haloalkyl; and 

(f) J' is -(CR"°R.40)y-R41 where y is from 0 to about 4; each R40 and R4
0' is 

· independently selected from hydrogen, alkyl, alkenyl, allcynyl; aryl, 

heteroalkyl, heteroaryl, cycloalkyl, hetcrocyc1oalkyl, halogen, 

haloallcyl, hydroxy, ~lkoxy and aryloxy; and R41 is selected from .. '·.. . . . . . 

hydrogen, alkyl, alkenyl. alkynyl, halogen, heteroalkyl, haloalkyl, aryl, 

he.teroaryl, cycloalkyl. and hetei:ocycloalkyl; or R39 and R41
, together 

with the atoms to which. *ey are bo11ded, join to fonn an optionally 

substituted heter~yclic ring containing from 5 to 8 atoms. of which 1 
. .. . . . . . . . . :~ . . . 

to.3 are he~toms; or R38 and R41
, together with the atoms to which 

the~ are b.oncled, . join . to f91111: ~ optionally. substituted . heterocyclic 

ring containing from 5 to 8 atoms of which 1 to 3 are heteroatoms; 

or ·~ optical isomer, dias~eo~~ or ~antiom~ for Fonnula (I), or a pharmaceutically-
. . . .· ... . . 

acceptable salt, or biohydrolyzable amide, est~r, or imide thereof~ 

3. A compound of Claim 1 or 2 characterized m that A is -~=C-. 

4. A compound of any of Claims 1-3 characterized in that Wis selected from -S- and -

CH=CH-. 

5. A compound of any of Claims 1-4 characterized in that Z is selected from -D-

E-J 

~L ~CR36R361_M-T 
-NR~29'; and , \ 7;, 

6. A compound of any of Claims 1-5 charactenzed m that: 
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(a) when Z is -D-(CR26R26).,R.27
, D is selected from -C=C-, -C=C- and -N=N-, u is 0, and R27 is 

selected from aryl, heteroaryl, heterocycloalkyl and cycloalkyl; 

(b) when Z is-NR29R29', R29 is hydrogen and R2
,. is -C(O)-Q-(CR3°R.30').R31 where Q is a covalent 

·bond and v is 0, where R31 is preferably selected from aryl, heteroaryl, cycloalkyl, and 
heterocycloalkyl; and 

E-J 
... JI -~ 
~'L' \CR36R36t-M.:...T 

(c) when Z is , E and J are both -CH-, w is 0, L is -
C(R38')=C(R38

)- (preferably L is -HC=CH-) and R38 and T join to form an optionally 
substituted 5-membered ring containing from 0 to 2 ring heteroatoms. 

7. A compound of any of Claims 1-6 characterized in that M is selected from covalent 
bond, -0"'.' and -S-; and T is -(CR4°R.40)y·R41 where y is 0 and R41 is selected from alkyl, 
heteroalkyl, aryl, heteroaryl, cycloalkyl and heterocycloalkyl. 

8.. A compound of any of Claims 1-7 characterized in that with respect to R3
, n is 0 or l; 

one or both of R1 and Rr, when present, is hydrogen; and R9 is selected from. hydrogen, 
hydroxyl, alkoxy, alkyl, aryloxy and aryl. 

9. A compolmd of any of Claims 1-8 characterized in that· 
(A) Wis -CH=CH-; 

(C) G is selected from 

( 1) hydrogen; 

(2) -(CR14R14)p·R15 wherep is 0or1; each R 14 and R 14
' is hydrogen; and Ru 1s 

selected from alkyl, aryl, heteroaryl, cycloalkyl, and heterocycloalkyl; 
(3) -(CR16R.16)q·Y-(CR17R.11),-R18 where q is l and r is 0 or 1; each R16

, R1
". 

R 17
, and R'r is hydrogen; Y is selected from -0- and -S-; and R1

' 1s 

selected from hydrogen, alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl. 
aryl, ~d heteroaryl; and 

(4) -(CR19R1'),-NR2°R.20' wheres is l; each R19 and R"' is hydrogen; and R:· 
and R2

0' each is independently selected from: 
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(a) hydrogen, alkyl, heteroa~l, aryl, heteroaryl, cycloalkyl, and 

heterocycloalkyl; 

(b) -C(O)R21 where R21 is selected from hydrogen, alkyl, heteroalkyl, 

iµyl, heteroaryl, cycloalkyl, and heterocycloalkyl; or R21 and R20, 

together with the amide group to which they are bonded, may join to 

form an optionally substituted heterocyclic ring containing S or 6 

ring atoms of which 1 or 2 are heteroatoms; and 

(c) ~S~-(CR22Rll),-R~ where tis 0 and R.23 is selected from alkyl, aryl, 

arid heteroaryl; and 

(d) R20 and R2D', together with the nitrogen atom to which they are . 

bonded, join to fonn an optionally substituted hetcrocyclic ring 

containing 5 or 6 ring atoms of which 1 or 2 aie heteroatoms. 

10. - A compound selected ftotri the group conSisting of: 

acid; 

2- {[4'-Fllioro.:.{1,1 '-biphenyl)~yl]~sttlfonyl}-amirio-5.:.phenylpent-4-ynoic acid; 

2-( 4-Phenyloxyphenylsulfonyl)~amino.:.5-pheriylpent-4-yrioi~ acid; 

2-{[4'-Methoxy-(1,1 '-biphen~l)-4-yl]-sulfonyl Famino-5-phenylpent-4-ynoic acid; 
. . . 

2-{[4' -Methoxy-(1, 1 '-bipheriyl)-4-yl]•sUlfonyl}-amino-5-(4-morpholino-pheriyl)-pcnt-4-ynoic 

2-{[ 4'-Methoxy-(1,1 '-biphenyl)-4-yl]-sulfonyl }-amino-5-(3-morpholinophenyl)-pent-4-· 

ynoic acid; 

acid; 

acid; 

2-{[(1,l '-4', 1 "-Triphenyl)-4-yllsulfonyl}-amino-S-phenylpcnt-4-ynoic acid;· 

2- {[ 4' -Methylthio-( l, l '-biphenyl)p-4-yl]-sulfonyl }-amino-5-phenylpent-4-ynoic acid, 

2-{[3 ',4' -Methylenedioxy-( 1, 1 '-biphenyl)-4-yl]-sulfonyl}-amino-5-phenylpent-4-ynoic 

2-{[4'-Phenyloxy-(l, 1 '-biphenyl)-4-yl]-sulfonyl }-amino-5-.phenylpent-4-ynoic acid; 

2-{[ 4' -(2-Methoxyethoxy)-( 1, l '-biphenyl)-4-yl]-sulfonyl }~amino-5-phenylpent-4-ynoic 

2-{[ 4' -(2-N-pyrrolidino-ethoxy)-( l, l '-biphenyl )-4-yl]-sulfonyl }-amino-5-pheny]pent-4-

ynoic acid; 

2-{[3 '-Ethoxy-(1, l '-biphenyl)-4-yl]-sulfonyl }-amino-5-phenylpent-4-ynoic acid; 

2-[4-(4-Methylphenyl)-acetylenylbenzene sulfonyl]-amino-5-phenyl-pent-4-ynoic acid; 

2-(4-(4-Methoxyphenyl)-acetylenylbenzene sulfonyl]-amino-5-phenyl-pent-4-ynoic acid; 

2-( 4-Phenylazobenzenesulfonyl)-amino-5-phenylpentynoic acid, 
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2-{[4 • -Phenyloxy(l, l '-biphenyl)-4-yl]-sulfonyl }-amlno-5-(pyridili-3-yl)-pent-4-ynoic acid; 
2-[4-{4-Methoxyphenyl)-acetylenylbenzene sulfonyl]-amino-5-(pyridin-3-yl)-pent-4-ynoic 

2-{[4' -Methoxy-( 1, l '-biphenyl)-4-yl]-sulfonyl }-amino-5-(pyridin-3-yl)-pent-4-ynoic acid; 
2-{[4' -Methoxy-(1, l '-biphenyl)-4-yl]-sulfonyl}-amino-5-(furan-2-yl)-pent-4-ynoic acid; 
2-{[4' -(2-Methoxyethoxy)-(l, l '-biphenyl)-4-yl]-sulfonyl}-amino-5-(furan-2-yl)-pent-4-

ynoic acid; 

2-{[4' -(2-N-pyrrolidino-ethoxy )-(1, l '-biphenyl)-4-yl]-sulfonyl }-amino-5-( furan-2-yl)~pent-
4-ynoic acid; 

acid; 

acid; 

2-{[4' -Methoxy-( 1, 1 '-biphenyl)-4-yl]-sulfonyl}-amino-5-(thiophen-2-yl)-pent-4-ynoic acid; 
-{ [ 4 '-Methoxy-(1, l '-biphenyl)-4-yl]-sulfonyl)-amino-5-(N-methylpyrrol-2-y l)-pent-4-ynoic · 

2-(4-n-Bu~xybenzene)-sulfonylamino-5-phenylpent-4-ynoic acid; 
2-{[5-{4-Methoxyphenyl)-thiophen-2-yl]-sulfonyl}-amino-5-phenyl-pent-4-ynoic acid; 
2-{[5-( 4-methoxyphenylacetylenyl)-thiophen-2-yl]-sulfonyl}-amino-5-phenyl-pent-4-ynoic 

2-{[(4-benzenesulphonyl)-thiopben-2.:.yI]-sulphonyl}-amino-5-phenylpent-4-ynoic acid; . 
2-f[(S-benzenesulphonyl)-thiophen-2-yl]-sulphonyl}-amino-5-phenylpCllt-4-ynoic acid; · 
2-{[S-(4-Methoxyphenyl)-thiophen-2-yl]-sulfonyl}-amino-5-(3-N-morpholino)-phenylpcilt-

4-ynoic acid; 

2-{[S-(4-Methoxyphenyl)-thiophen-2-yl]-sulfonyl}-amino-5-(3-N.N-dimethylamino)-
phenylpent-4-ynoic acid; 

2-[ ( 1, 1 '-Biphenyl-4-yl)-sulfonyl]-amino-6-pyrrolidinohex-4-ynoic acid; 
2-{[ 4 • -Methoxy(l, l '-biphenyl)-4-yl]-sulfonyl }-amino-6-pyrrolidinohex-4-ynoic acid, 
2-[{l,l '-Biphenyl)-4-yl-sulfonyl]-amino-~morpholinohex-4-ynoic acid; 
2-{[4' -Methoxy-(1, l '-biphenyl)-4-yl]-sulfonyl}-amino-6-morpholinohex-4-ynoic acid; 
2-{[4 • -Methylthio-(1,l '-biphenyl)-4-yl]-sulfonyl }-amino-6-morpholinohex-4-ynoic acid; 
2-( 4-( 4-Methoxyphenyl)-acetylenylbenzenesulfonyl]-amino-6-morpholinohex-4-ynoic acid; 

2-{[4' -Phenyloxy-(1, l '-biphenyl)-4-yl]-sulfonyl}-amino-6-morpholinohex-4-ynoic acid; 

2-{[4 • -Methoxy-(1, l '-biphenyl)-4-yl ]-sulfonyl }-amino-6-( 4N-acetylpiperazin-1N-yl)-hex-4-
ynoic acid; 

4' -Methoxy-( 1, 1 • -biphenyl)-4-yl]-sulfonyl }-amino-6-( 4N-methanesulfonylpiperazin-1N-yl)­
hex-4-ynoic acid; 

111111111111111111111111111111 : * C L M S * 

. ; 



i . 

W000/51975 PCT/US00/05162 

110 

2-{[4' -Methoxy-(1, 1 '-bi:pheny.1)-4-yl]-sulfonyl}-amino-6-(4,H-tert-butoxycarbonylpiperazin­

lN-yl)-hex-4-ynoic acid; 

2-{[ 4' -Methoxy-(1, I' -biphenyl)-4-yl]-sulfonyl }-amino-6-(4N-phenylpiperazin-1N-yl}hex-4-

ynoic acid; 

2-{[ 4' -Phenyloxy-(1, 1 '-biphenyl)-4-y l]-sulfonyl }-amino-6-pyrrolidinohex-4-ynoic acid; 

2-{[4' -Phenyloxy-(l,l '-biphenyl)-4-yl]-sulfonyl)-amino-6-(N,N-dimethylamino)-:hex-4-

ynoic acid; 

2-[4-(N-4-Methoxybenzoyl)-aminobenzenesulfonyl]-amino-6-morpholinohex-4-ynoic acid; 

2-[4-(N-4-n-Butoxybenzoyl)-aminobenzenesulfonyl]-amino-.6-morpholinohex-4-ynoic acid; 

2-{[4' -Methoxy-( l, l '-biphenyl)-4-yl]-sulfonyt }-amino-:6-phenylhe:it-4-ynoic _acid; 

2-{ [ 4' -(2-Methoxyethoxy)-(l, l '-biphenyl)-4-y l]-sulfonyl }-ami:no-6-phenylhex-4-ynoic 

acid; 

2-{[4 '-(2-N-Pyrrolidino-ethoxy)-(l, ~ '-biphenyl)-4-yl]-sulfonyl }-amino-6-phenylhex-4-

· ynoie acid; 
- - -

2-{[4' -Methoxy-(1, l '-biphenyl)-4-yl)-sulfonyl}-am~o:-6-phenyloxyhex-4-ynoic acid; 
•, .. . .. . ' . ·.·' . . 

-- 2-{[ 4' -Methoxy-(1, l '-biphenyl)-4-yl]-:sulfonyl }-anrlno-6-methoxyhex-4-yiloic acid; · 
. ·. . . ··. -·:····:·.' . . 

2-{[ 4' -Bromo-( l, l '-biphenyl)-4-yl]-sulfonyl }'7am~o-6:-methoxyhex-4-ynoic acid; 
. . .. · .. , ... · ,• ., .. '• . .. 

-2-{[4' -Methoxy-(1, ~ '-biphenyl)-4-yl)-:-sµlfonyl-:~-~ethyl}-amino-6~methoxyhex-4-ynoic · 

acid; · . ~· 

2-{[4' -Methoxy-(1, l '-biphenyl)-4-yl]-sulfonyl l-amino-6-(2:-methoxyethoxy)-methoxyhex-

4-ynoic acid; 

2-{[4'-Bromo-(l,l'-biphenYl)-4-yl]-sulfonyl}~amino-6-phenyloxy-4-ynoic acid; 

2-{[4' -Phenyloxy-(1, 1 '-biphenyl)-4-yl]-sulfonyl }-amino-6-methoxyhex-4-ynoic acid; 

2-{[4 '-Methoxy-(1, l '-~~phcnyl)-4-yl]-sulfonyl }~amino-6-phenylthiohex-4-ynoic acid; 

2-{[4' -Methoxy-(1, 1 '-biphcnyl)-4-yl]-sulfonyl }-amino-6-[S-(furan-2-yl}-:oxadiazol-2-yl}-

thiohex-4-ynoic acid; 

2-{[ 4' -Methoxy-(1, 1 '-biphenyl)-4-yl]-sulfonyl }-amino-6-[5-(N-pyrrolidinyl)-thiadiazol-2-

yl]-thiohex-4-ynoic acid; 

acid; 

trans-2-{[4'-Methoxy-(l,l '-biphenyl)-4-yl]-sulfonyl}-amino-5-phenylpent-4-enoic acid; 

2-{[ 4' -Methoxy-(1, l '-biphenyl)-4-yl)-sulfonyl }-amino-3-benzyloxymethyl-pent-4-enoic 

2-[( l, l '-biphenyl)-4-y 1]-sulfonyl-amino.;.3-benzyloxymethyl-pent-4-enoic acid; 

cis-2-{[4' -Methoxy-(1, 1 '-biphenyl)-4-yl]-sulfonyl} ~amino-5".'(N-pyrrolidinocarbonyl)-pent-

4-enoic acid; 
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(2R)-{(4'-Methoxy-(l,l;-biphenyl)-4-yl]-sulfonyl)-amino-(3S);•~eihoxy-5-phenylpent-4-
ynoic acid; 

(2R)-{[ 4• -Thiomethoxy-(1, 1 '-biphenyl)-4-yl]-sulfonyl }-amino-(3S)-methoxy-5-
phenylpent-4-ynoic acid; 

(2R)-{[4' -Methoxy-( l, l '-biphenyl)-4-yl]-sulfonyl }-amino-(3S)-benzyloxy-5-phenylpent-4-
ynoic acid; 

(2R)-{[ 4•-Methoxy-(1,1 '-biphenyl)-4-yl]-sulfonyl }-amino-(38)-(2-methoxyethoxy)-S­
phenylpent-4-ynoic acid; 

(2R)-{ [ 4 '-Phenyloxy-(1, l '-biphenyl)-4-yl]-sulfonyl }-aniino-(3S)-(2-methoxyethoxy)-5-
phenylpent-4-ynoic acid; 

(2R)-{ [4'-Methoxy-(1, l '-biphenyl)-4yl]-sulf onyl }-amino-(3S)-(2-m.ethoxyethoxy)-S-
phenylthiomethyl-pent-4-ynoic acid; 

2-{( 4-( 4-Chlorobenzoyl)amino ]-benzenesulfonyl }-amino-5-phenylpent-4-ynoic acid, 
2-{[4-(4-Methoxybenzoyl)amino]-benzenesulfonyl}-amino-S-phenylpent-4-ynoic acid; 
2-{[ 4-(5-n-propylpyridin-2-oyl)-amino ]-benzenesulfonyl }-amino-5-phenylpent-4-ynoic 

acid, 

2-{[ 4-( 6-N-pyrrolylpyridin-3-oyl)-amino ]-benzenesulfonyl }-amino-5-phenylpent-4-ynoic 
acid; 

2-{[ 4-( 4-Methox.ybenzoyl)amino J-benzenesulfonyl }-amino-6-phenyloxyhex-4-ynoic acid; 
2-{[ 4-( 6~trifluoromethylpyridin-3-oyl)-amino }-benzenesulfonyl}-amino-6-phenyloxyhex-4-

ynoic acid; 

2-{ [4-( 6-cyanopyridin-3-oyl)-amino ]-benzenesulfonyl}-amino-6-phenyloxyhex-4-ynoic 
acid, 

2-{[ 4-(6-trifluoromethylmethoxypyridin-3-oyl )-amino ]-benzenesutfonyl }-arlrino-6-
phenyloxyhex-4-ynoic acid; 

acid; 

acid; 

acid; 

acid; 

2-{[4-{S-methylpyrizin-2-oyl)-amino J-benzcnesul fonyl }-amino-6-phenyloxyhex-4~ynoic 

2-{[4-(S-methoxyindol-2-oyl)-amino ]-benzenesul fonyl }-amino-6-phenyloxyhex-4-ynoic 

2-{[ 4-(lN-methylindol-2-oyl)-amino ]-benzenesul fonyl }-amino-6-phenyloxyhex-4-ynoic 

2-{[ 4-(N-morpholinocarbonyl)-amino J-benzenesul fonyl }-amino-S-phenylpent-4-ynoic acid; 
2-{[ 4-(N-morpholinocarbonyl)-ainino J-benzenesul fonyl }-amino-5-phenyloxyhex-4-ynoic 
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2·{[4-(N-pyrrolidinocarbonyl)-atnino}-benzenesulfonyl}-amino-5-phenylpent-4-ynoiC acid; 

2-{[ 4-(N-phenylaminocarbonyl)-amino J-benzenesulfonyl }-amino-5-phenylpent-4-ynoic 

2-{[ 4-(.N; N-methy lpbenylaminocarbonyl)-amino ]-benzenesulfonyl}-amino-S-phenylpent-4-

ynoic acid; 

2· {[ 4-(N-[ 4-methyloxazol-2-yl]-carbonyl)-amino }-benzenesulfonyl}-amino-S-phenylpent-4-

ynoic acid; and 

2-{[ 4-(N-[benzthiazol-2-yl]-carbonyl)-amino ]-benzenesulfonyl }·amino-5-phenylpent-4-

ynoic acid. 

11. A pharmaceutical composition comprising: 

(a) a safe and effective amount ofa compound of any of Claims 1-10; and 

(b) a pharmaceutically-acceptable carri~. 

12. The manufacture or a ~icam~t containing a sare and eMve amount of a compound 

of any of Claims 1-10, wherein the medicament is administered tO a maWmalian 'subject for the 

treatment of a disease associated with unwan~d metalloprotease activity. 

13. The manuf8cture of a medicameilt ~ontailling a 5afe and effective amount of a compound 

of any of Claims 1-10, characterized in that the medicament is administered to a mammalian 

subject for the treatment of a disease associated with unwanted metalloprotease ·activity, further . 

characterized in that the disease is chosen from the group consisting of arthritis,. cancer, 

cardiovascular disorders, skin disorders, ocular disorders, inflammation and gum disease. · 

14. The medicament acCOfding to Claim 13, characterized in that the disorder is (a) arthritis. 

and is chosen from the group consisting of osteoartluitis and rheumatoid arthritis; (b) cancer, ~nd 

the treatment prevents or attests tumor growth and metastasis; or ( c) a cardiovascular disorder 

chosen from the group consisting of dilated cardiomyopathy, congestive heart failure. 

atherosclerosis, plaque nipture, reperfusion injury, ischemia, chronic obstructive pulmonary 

disease, angioplasty restenosis, and aortic aneurysm. 
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